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PREFACE TO NINTH EDITION.

f the prior edition, with such corrections and revisions
ve been found necessary to bring it up to date.

The tables of sheared and edged plates have been revised
amplified to show the larger range of sizes which we are
ed to furnish.

~ Several new sections of Angles and T-Bars have been added ;
tables showing the complete range of sizes in Flats, and

cness which can now be rolled is also included,

\ new section of channel 18// in depth, weighing 45 to 60
per foot, and a new section of 8/ ship channel have been
and their various properties will be found in the tables.
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GENERAL INFORMATION.

Our product is almost exclusively steel, made by the Bessemer o
Open Hearth process, as required, and of all qualities from the softest
rivet stock to high carbon special spring material.

Our Beams and Channels are made to conform to the American
Standards, adopted January, 1896, in which the flanges have a uniform
slope of one to six, and the dimensions, proportions and weights are
determined by a regular schedule, as shown on the diagrams on
pages 26 and 27. The standard proportions of beams and channels
are further shown on page 28.

The principal structural angles now made, are limited in number
to conform to the American Standards, adopted December, 1895, an
include twelve base, or a total of eighty-four sizes for equal leg
angles, and nine base, or a total of eighty-six sizes of unequal Iy
angles, all varying in thickness by onesixteenth inch, as shown on
pages 14 and 16, and tables herein, 1t is believed that these standar
angles include a sufficient range of sizes to meet all usual structural
requirements, but, at the same time, we will continue the manufacture
of angles of special sizes and proportions for those who require then,
as shown on pages 15 and 17.

The weights of angles, Z-Bars and T-Bars now given, are those
adopted as American Standards in July, 1902.

The method of increasing the sectional area of shapes from the
minimum or base sizes to intermediate and maximum sizes, is shown
on page25. For beams and channels, the increase from the minimum
adds equally to the web thickness and flange width, the weight of the
increase being equal to that of a plate of the same depth as the
section, and of a thickness equal to the increase of the dimensions
stated.

The method of increasing the thickness of angles and Z-Bars from
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page 25, so that for intermediate and maximum sizes, the
= somewhat longer than the minimum or nominal dimen-
ot in the cases for which we have finishing grooves. The
of drawings of sections, pages 2 to 24 inclusive, show the
or base sizes of the various shapes. Sections shown on the

p only one weight is given cannot be varied. Each section
herein is numbered, both in the plates and tables, for conve-

sight, but not both.

‘weights are stated in pounds per lineal fool of section, except
' ¢ table of rails on page 104, in which the weights are given in
per yard, as is customary, Weights of rolled sections are cal-
ed on the basis of 489.6 pounds per cubic foot of steel, and 3.4
the sectional area in square inches equals the weight in pounds
lineal foot. In calculating the weights, areas, and properties of
ims, Channels, and Angles for the lists and tables herewith, the
and smaller rounded corners were not considered.

uctural material, unless othérwise ordered, will be cut to length
flria;ﬁon not to exceed 3§ inch more or less than that specified.
utting to exact lengths, or with less variation than 3§ inch, an

price will be charged.
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OFFICES FOR SALE OF
OAMBRIA STEEL COMPANY

PRODUCTS.

GENERAL OFFICE:
JOHNSTOWN, PA.

PHILADELPHIA, . ..., Morris Building, 1411 to 1423 Chestnut Street.
NEw YORK......... City Investing Building, 166 Broadway.

CHICAGO ,.ccoeoness Western Union Building, Corner of Clark and
Jackson Streets,

CINCINNATY, v vsssevs Union Trust Building, Corner of Fourth and
Walnut Streets.

8t, Louts,.... Sieiisa oy Chemical Building, Corner of Eighth and

Olive Streets.

CLEVELAND, . ... ....Citizens Building, 190 Euclid Avenue.

-BUFFALO,,.,cc0veese Ellicott Square, 205 Main Street.
BOSTON, S s & s aleanii v Paddock Building, 101 Tremont Street.
PITTSBURG v evvnen Park Building, Corner of Fifth Avenue and

Smithfield Street.

ATLANTA. ....... ...Century Building, Corner of Whitehall and
Alabama Streets,

TACOMA, ssaseins « -+ 901-Fidelity Building. .
SAN FrAxcisco,,...Balboa Building, Second and Market Streets.

WORKS AT
JOHNSTOWN, PA.
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STRUCTURAL STEEL WORK.

' Finished Steel Work for Buildings, including Beams, Girders,
' -Cdm Roof Trusses, etc., fitted complete and ready for erection.

STEEL CARS.
i'l Gondola, Hopper-Gondola, Hopper, Flat, ete.

STEEL RAILS.

Steel T-Rails, 8 Ibs. to 160 1bs. per yard.
Angle and Plain Splice Bars.
Standard and Special Track Bolts and Nuts.
For detailed information, see T-Rail Catalogue.

STEEL AXLES.
Passenger Car, Freight Car, Tender Truck,
Engine Truck, Driving, Street Car,
Mine Car, etc.

CRANK PINS, PISTON RODS.
Crank Pins and Piston Rods made to any requirement,

MACHINE BOLTS, NUTS, RIVETS, AND PIPE OR
TANK BANDS WITH ROLLED THREADS.

FORGINGS.

Axles, Crank Pins, Piston Rods and Forgings will be furnished of
carbon steel or nickel steel as required and are annealed, or treated
by our Coffin toughening process (patented) as specified.

Particular attention is called to our Coffin Process of treatment for
toughening Axles, Crank Pins, Piston Rods and other forgings.

~ Crank Pins and Piston Rods are oil-tempered and other small
Forgings will be, if desired.
See special catalogues for description and specifications of our
- various classes of steel forgings, and for small car forgings see list
| on page 29 herein.
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MERCHANT BAR STEEL,

Including Tire, Toe Calk, Machinery, Carriage Spring,
Baby Carriage Spring, Railroad Spring, Hoe, Rake,
Fork, Forging, Bolt, Rivet, etc.

AGRICULTURAL STEEL AND SHAPES,

Finger Bars, Knife Backs, Rake Teeth, Bundle Carrier
Teeth, Tedder Forks and Springs, Spring Harrow
Teeth, Harrow (Drag) Teeth, Seat Springs, etc.

PLOW STEEL,

Bars and Slabs (Pen and Pernot), Flat and Finished
Plow Shapes, Digger Blades, Hammered Lay, Rolled
Lay, etc.

COLD ROLLED STEEL,

Rounds, Squares, Hexagons, Flats, Shafting and Special
Shapes,

STEEL DISCS WITH ROLLED BEVEL,

10’7 to 20" diameter dished for Harrows, Drills, Culti-
vators, etc.

237 to 28} diameter dished for Plows.

87 to 24" diameter flat for Rolling Coulters.

PRESSED STEEL SEATS FOR AGRICULTURAL
IMPLEMENTS.

For products not listed herein, see special catalogue.
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STANDARD BEAMS,
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4.00”-—-{

B. 25
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B. 41
WT. 818, 88 AND 40 LBS.
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BEAMS.

SPROIAL 13

BRAM,
Eh\ %;;7”)&. STANDARD 18 BEAM.
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STANDARD BEAMS.

hﬂ\.:}r "
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dg L _Cﬂ" B.656
WT. 08, 80, 86 AND 70 LBS,
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STANDARD 20"BEAM.

BEAMS,

SPECIAL 20°BEAM,
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STANDARD BEAMS.

B.89
WT. 80, 85, 90, 06 AND 100 LBS.

RN

W g N N R R R N — R R R L SN



CAMBRIA STEEL,

B\TAi«TDARD CHANNELS.

__.1an C. 17 30/
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C.21

AND 10.70 LES,

n-18” C.256
WT. 11.25, 13.75. 16125, 18.75




F—

10 CAMBRIA STEEL.

STANDARD CHANNELS.

e a8

C.29
WT.13,25,15,30 AND 26 LBS.

«--220%-
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2.36

i
[

0.41
WT. 20.5.25,30,38 AKD 40 LBS.
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WT.32,35,37, 4045,60 AKD 66.LBS.
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SHIP CHANNELS.
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STANDARD ANGLES WITH EQUAL LEGS.

. A.17 . A.19
B WT. 8170 ,)?‘ MmO WT.49T0
<™, asLes ‘\ 12.56 LES.

Ny
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SPECIAL ANGLES.

o s
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STANDARD ANGLES WITH UNEQUAL LEGS,

A.07 o A. 99
WT.6.8T0
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ANGLES WITH UNEQUAL LEGS.

A.151

- WT4.5 TO
10.4 LBS,

i" 5 A.133
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L] STANDARD Z-BARS.

Z.13
WT. 12.5 T0 14.2 IBS,

Z.29
WT. 18.6 70 23.0 LBS,

Z.25
WT, 13,8 TO 17.9 LBS®
£
“l g
Z.21 24 -
WT. 8.2 TO 12.4 LBS. !
a" ad
i
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STANDARD Z-BARS.

Z.45
WT. 23.7 70 28,3 LBS,

Z.41 :

WT. 17.0 70 22.6 188, k-2 {g ~ o

E

¥
&
QL,
S =
i
------ 8t— 26l

WT. 20.3 TO 34.0 LBS,

WT. 32.7 TO 38.1 LBS +—-—-24--
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SPECIAL Z-BARS.

Z.73
WT. 16.8 LBS. WT. 22.1 LBS.
e m =B -
-;'uf L t ' '1._;1 r ' ___.]
o . B
L —
e " ‘2’ l
= ‘o
" 2%‘:.___*
U,
R yh2F
et - e 16 o
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T-BARS WITH EQUAL LEGS.

.

B 7 e X
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T-BARS WITH UNEQUAL LEGS.

T. 138
WT. 16.2 LBS,
_____ A e -

-
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T-BARS WITH UNEQUAL LEGS.

I
]
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- METHOD OF INCREASING SECTIONAL
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STANDARD BHAMS,
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STANDARD BEAMS AND CHANNELS.

The foliowing data are common to all I-Beams and Channels, with
the exceptions stated :
¢ = f Minimum Web,
C = Minimum Web 4 /}; inch.

s = Minimum Thickness of Web —t Minimum for all Channels
and Beams, except 20/ I and 24/ I,
For 207 Standard I s = .55/ t Minimum = .50/,
For 24/7 Standard I s = .60 t Minimum =— 50/,
For 20/ Special I 5 = .65/ t Minimum = .60//.

The Slope of Flange of all Beams and Channels is 16§ %
= 9° — 27! — 44/7 — 2" per fooL.
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Follower Guide,
Side Bearing.
et for Brake Shaft.

 Beam Hanger Carrier.
Connection Rod Carrier.

in Eye-Boit.

g Lever Connecting Rod.

 FORGINGS FOR CAR WORK AND OTHER
SMALL FORGINGS.

Floating Lever Fulcrum,

Grab Irons,

Hand Brake Lever Carrier.

Hand Brake,

Lever Fulcrum,

Hand Brake Lever Guide,

Hand Brake Rod,

Hand Brake Rod Guide,

Hand Brake Rod Stop. |

Hand Brake Rod with Threaded
Connection for Malleable Stop.

Hook Bolts,

Inside Body Step.

King Bolt.

King Pin Support.

Lever Guides.

Live Truck Lever Guide.

Maig h:’gllo\rer Sprocket Wheel

Operating Shaft,

Operating Shaft Cam,

Operating Shaft Cam Steps.

Operating Ratchet Pawl.

Operating Ratchet Pawl Guard.

Pipe Clamp,

Pipe Clamp and Support,

Pushrod Carrier.

Ratchet Wrench Dog.

Roping Staple.

Sheave and Link Pin.

Side Stake Pockets.

Sill Step.

Suspension gggng.u

Suspension ng Hanger.

Tie Bars with Upset Ends or
Plain,

Top Body Tie Angle.

Top Side Bearing, -

Truck Bolster Tie Bar, ,

Truck Door Stop, Chain Clamp
Hooks.

Truck Levers,

Truck Side Bearing.

U-Bolt Clamp for Angle Valve,

Uncoupling T.

ge variety of small forgings not listed above can be furnished

to order,

NTTa—
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TABLES OF SQUARES, ROUNDS AND FLATS.

STEEL SQOUARES.
All sizes from &/ to 2}"/ increasing by "/
All sizes from 24/ to 33/ increasing by "’
All sizes from 3}/ to b}/ increasing by 3"/

STEEL HAND ROUNDS.
All sizes from §/7 to 8/ increasing by /7
All sizes from 3/ to 7}/ increasing by §"
All sizes from 7}/ to 8'/ increasing by }//

STEEL GUIDE ROUNDS.

All sizes from /" to 1/ increasing by ;'
All sizes from 1 to 1}// increasing by y//
All sizes from 1}/ to 137/ increasing by 5/
All sizes from 13/ to 2/ increasing by 2!/

STEEL INGOTS.

DIMENSIONS.
= WEIGHT.
Buit, Top.
Inches, Inches. Pounds,
2 x19} 20 x1i6 6000 to 7000
27 x 22 23 x18 8500 « 9500
20 x25 Wx22 11000 « 12000
30 x2 37k x 22 15000 « 17000
b2 x24 x 22 21000 * 23000
20} x 29} 27 x 27% | 20000 “ 22000
29 x29 26§ x 265 | 13000 « 15000
7 x8 33 x27 22000 + 24000
49 x 31 48 x 28F | 33000 *« 35000
SPROIAL s
15 1o 3’ square or
round.
Maximum Length 15 feet. 7000 « 40000

GRADE.

Open Hearth or Bess.

a“ “ o

Open Hearth.

“

i
“
w
W
W
a“




CAMBRIA STEEL. 381

REGULAR FLATS.

THIDKNESS, WIDTH, THIOKNESS,
Inches. Inches, Inches,
5 to 2% Yrto2
“ § 2§ 'I'l’ [
o 1 3 ’jx w9
'IJE “ & Si 1}.‘ “ 9
11‘ e 2 B 'I’F w
“15 [ 82 Tta_ i 2
ﬁ w“w q 4 ,11‘ w
,115 “wi 4 ’1‘ & 2
.11‘ I | 4 115 @ 2
1"!’ w1 5 1'16' “ 9
* w | 54. ]JK w9
T “ 13 6 a5 <2
'115' [ 1% ﬂi 'I’E “
ol g o2
3
Tr “ 2% 7} oy 2

FLATS OR LIGHT BANDS.

WIDTH. THICKNESS.

6/ increasing by ;' 065" 10 135"/

] Minimum, ‘ Mazimum, Inereasing by
" " " '
SN [ 1141 T G (A R




32 CAMBRIA STEEL.
MAXIMUM LENGTHS OF
THIOENESS IN INOHES.
Width
m | 2|2| 8 [ss|4|4s|5|5s|6]|7]|8
Inches, o L
LENGTH IN FERT,

" T T i T T i . N RN M
R g SO T SR Mo U B e AR
“olrd B R 3 sl £ Yol M It et
-l S et B U A ] 59 A
i IR FR W 0 B T R B KO N
5% |....|-...| 80| 30| 80| 80|80 (80 ...[...|-.c
6 10|10 30| 30( 30| 30| 30| 30 | 30 |....|....
7 10 30|30 | 30| 3030|333 30/...
8 30 | 30|30 30|30 33 33 80|80
9 30| 30| 30| 30|30 3|8 8|33/ 3
10 30| 30| 30| 30|30 3|3 3]30]3] 3
11 30 | 30|30 80 (30| 8|3 8|3 8|83
12 30|30 30| 30|33 330/ 30]| 30/ 3
13 30|30 80|30 |30 3|3 3] 3]3| 3
14 30|30 30| 30| 30|33/ 3/ 3] 3|3
15 30|30 30| 30|30 (3030 30| 3] 30|80
16 30|30 30| 30| 30|30 30 30|83/ 30
17 80|30 | 30| 30|33 3 3| 8]30]3
18 30|30/ 30|30/ 3303 83/]3]/3s| 3
it 30| 80| 80| 30| 30| 30 | 30| 30| 30| 30 | 30
20 30| 30|30 30| 3030|3030 33| 30
2 30|30/ 30| 30|30/|30/|3) 3/ 3] 8|3
22 30|30 30| 30| 30|33 3| 3] 30| 3
23 30|30 30| 30| 30|33 3/ 3] 30] 3
2% 30|30 30|30| 30|33 33|30/
% 30|30 30| 30| 30|30 30 30| 3| 3029
2 30 | 30| 30| 30| 30|30 30 30| 330|828
27 30|30 30| 30| 303030 30|83 2
23 30|30 30| 30| 30|33 3 8]30|2
35 c|....| 80| 80| 30| 30| 30|30 28| 2|2t
36 .1 80|30 |33/ 3/ 2/27/[28] 2
7 1308 | 80|33/ 28 26|2|19
8 eo...| 80| 28| 24| 22[2/17] 15
49 30| 27| 24|20 2|17] 15
50 29| 26|23 21|19 16| 14

Minimum length for sizes above heavy line =1/-6/7,
Minimum length for sizes below heavy line ==3'-0"/.

Under certain conditions other sizes than those listed
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CAMBRIA STEEL.

TS, BLOOMS AND SLABS.

10

1

12

13

14

15

16

17

18

19

IN FEET.

=
H

s

PP —

= = . & = Py
SSCRESooRREERREE BE semees [ [

SROpEeR Ny eeeme: (11l

-
-]

semmwswessl 1111

BEEBBEREE il

26
4
21
20
19
18
17
17
16
15
15
14
14
1
10
10

8

8

7

.........

SEEIRRBBRRBERE

length — 30/,

night be furnished l;y—spccial arrangement,




CAMEBRIA STEEL.

EDGED PLATES.

® 23S EHI833IBS
= KEEEEKEEEERY
- sz neg S~
* s E@BS8B8EBRBAR
- B3I T RrRERBLS
mi |88 8883sREN
B~ Elss8888881283
m&m.&%&%.&%&%%w
B E(EBBBB8B888BBA
Bl «" 8888888888
=] 2888888888
= BB B BR88888
E | 8888888888
%_ 8888888888
| (BB BBB288E S
mnm ESxae=ss8838 8

THIN SHEARED PLATES.

THIPENESS IN INCHES.

LENGTH IN FEET.

Width
in

085/.070/.075 .oaul.oas .oao].oss 100 .110|.125 1351500165

Inches,

20|20 20 24|24 2630 30| 30/ 30| 30| 30| 30

20| 20 20 20|20| 24 30(30|30 30|30 30|30
1818118 | 20| 20| 24| 26|26 30| 30( 30| 30| 30

1616 16| 15 18| 22| 24| 24| 30| 30| 30| 30| 30
14| 14| 14| 16| 16| 20 | 22| 22| 24|24 (80| 30| 30

14|14 | 14| 16| 16| 18| 20| 20 | 24 (24| 24 | 26| 30

1212|1214 16| 18| 18| 18| 20| 20| 24| 26| 80
10{ 10| 10| 14| 16| 18| 18|18 20| 20| 22| 24| 24

8-13

14-16

17-19

20-23

24-26

27-28

29-30

31-34




CAMBRIA STEEL. 35

SHEARED PLATES.

THICKNESS IN INCHES,

——

*4”44443 $|12]2

]

1|‘l§

LENGTH IN INCHES,

50 |300 375 425 50
)65 |275(850, 400 500

-

mmmmmmmdwmm
mmm‘mmmmmmmm
:MMijmmmmmmmmmm

400{400 400400

00/ 400/400

‘-

l

$25( 375|450, 550{ 550/ 600| 600( 600 550, 550/ 500 400, 400 375,376

| l ‘500|475 875‘375'350350

|
550/ 550, 550| 526|500 450 350 350 325|325
450|475/ 500 500|500/ 500 450 425 325

mssuoom'wo {mmmms&em{

280280230250

220

350 350 350 350
225(275) 00| 325 350| 350|350 850 850|300 240 240, 220
&)0251)'?502?5300 300
175/200 200

’250225200200180
175 175

Iaﬁﬁ 200 180 180| 175:
1200{180 175 160 156 156

388

150/ 150/ 175|175 175 160 150 150 144 144

|
|
|
t
|
|
|
275300/ 350 350/350 {mmw
l
|
|
l
|
|




a6 CAMBRIA STEEL.

WEIGHTS AND DIMENSIONS OF
STANDARD I-BEAMS.

Section n??h YE%:‘ ‘5‘ of wgm Page
i Baam, Saction, Web, Flangs,  |Number of
" | Inches, |  Pounds. 8q. In. Inch, | Inches, | Section.
B5 8 5.5 1.63 A7 233 2
¢ L 6.5 1.91 26 2.42 9
8 “ 7.5 2.21 .36 2.62 bt
B9 4 7.5 2.21 .19 2.66 2
“ “ 8.5 2.50 26 2.73 “
£ “ 9.5 279 34 2.81 o
¢ e 10.6 8.09 A1 2.88 o
B13 b 9.75 2.87 21 3.00 2
" o 12.25 8.60 36 3.156 “
g * 14.75 4.3 50 3.29 4
B17 6 12.25 3.61 23 3.33 2
a4 ) 14.75 4.34 .35 3.45 z
- W+ 17.25 5.07 A7 3.57 f
B21 7 15.0 442 25 3.66 2
o u 17.5 5.15 .35 3.76 4
& i 20.0 5.88 A6 3.87 =
B25 8 18.0 5.33 27 4.00 3
% t 20.25 5.96 .35 4.08 o
u, ! 22.76 6.69 A4 417 g
e u 25.25 7.43 03 4.26 -
B29 9 21.6 6.31 .29 4.33 3
i i 250 7.35 Al 445 *
B g 30.0 8.82 57 4,61 u
# “ 85.0 10.29 73 477 -
B33 10 25.0 .87 31 4.66 3
i g 30.0 8.82 45 4.80 -
o) o 85.0 10.29 .60 4.95 i
" “ 40.0 11.76 75 5.10 “
B4l 12 31.5 9.26 35 5.00 3
& i 35.0 10.29 A4 5.09 4
$ 4 40.0 11.76 56 5.21 b
B &3 15 420 12.48 41 5.50 4
L3 u 45,0 13.24 46 b.55 “
u“ o 50.0 14.71 56 5.65 "
“ “ 55.0 16.18 66 5.75 =
" L 60.0 17.65 75 5.84 “

L




CAMBEIA STEEL. 37

WEIGHTS AND DIMENSIONS OF
STANDARD I-BEAMS.

Depth Weight Area {Thickness Width Page
of ‘:'. of of of

Beam. Bection. Web, Fiange,  [Kumber of

Inches, Pounds, 8q. In. Inch. Inches, Saction,
18 55.0 15.93 Ab 6.00 8
3 60.0 17.66 il 6.10 “
“ 65.0 19.12 64 6.18 “
# 70.0 20.59 72 6.26 “
20 | 6.0 1908 | 50 | 625 7
" 70.0 20.59 H8 6.33 “
" 7.0 22.06 .65 6.40 “

| 24 80.0 23.32 Rill] 7.00 8

“ 85.0 25.00 57 7.07 e
o 90.0 26.47 63 713 "
“ 95.0 2794 .69 719 .
“ 100.0 20.41 i 7.25 L

WEIGHTS AND DIMENSIONS OF
SPECIAL I-BEAMS.

Waight . Area  |Thickness |  Width
% E of o of Fags
Baam, Section, Web, Flange,  [Number of
Inches, Pounds. 8q. Inches, | Ineh. Inches, | Section.
12 40.0 11.84 A6 5.25 4
“ 45.0 13.24 b8 5.37 u
“ 50.0 14.71 .70 5.49 %
" “ 55.0 16.18 82 5.61 g
109 15 60.0 17.67 59 6.00 5
ﬂ “ 65.0 19.12 .69 6.10 o
{0 “ 70.0 20,59 .78 6.19 u
" * 75.0 22,06 .88 6.29 u
" “ 80.0 23.53 98 6.39 e
B113 15 80.0 23.67 .80 6.40 5
H “ 85.0 25.00 90 6.50 o
" “ 90.0 26.47 99 6.59 u
“ " 95.0 27.94 1.09 6.69 u
ey " 100.0 20.41 119 6.79 5
B121 20 80.0 2.73 .60 7.00 7
- “ 85.0 25.00 .66 7.06 “
4 - 90.0 2647 74 714 ¢
!‘ 52 95.0 27.04 81 7.21 “
“ “ 100.0 20.41 88 7.28 *




38 CAMBRIA STEEL.
WEIGHTS AND DIMENSIONS OF
STANDARD CHANNELS.
: D?;h Weight h;? mnk?aas wﬁu.
i [ - B Sooton. | b | Tem | T
Number, Number of
Tnches, Pounds, 8q, In. Inch. Inches, | Seetion,
C b 3 4.0 1.19 AT 141 9
" “ 5.0 1.47 .26 1.50 L
“ “ 6.0 1.76 .36 1.60 4
09 4 5.25 1.55 JA8 1.58 9
u T 6.25 1.84 25 1.65 i
“ s 7.25 213 33 1.73 “
013 5 6.50 1.95 A9 1.76 9
“ g 0,00 2.65 .33 1.89 g
“ w 11.50 3.38 A8 2.04 ¥
017 ] 8.00 2.38 20 1.92 9
“ L 10.50 3.09 02 2.04 @
“ 4 13.00 3.82 A4 2.16 L
L # 15,50 4.56 o6 2.28 s
021t 7 0.75 2.86 21 2.09 9
“ t 12.25 =3.60 a2 2.20 4"
“ " 14.75 4.34 42 2.30 L
& i 17.25 5.07 53 241 i
u “ 19.75 5.81 .63 2,51 “
025 8 11.25 3.35 22 2.26 9
w “ 13.75 4.04 a1 2.35 e
" “ 16.25 4.78 A0 2.44 i
L " 18.75 b.51 49 2.53 ¢
C “ 21.25 6.25 58 2.62 L
029 9 13.25 3.89 23 2.43 10
“ i 15.00 441 29 2.49 -
“ 4 20.00 5.88 A5 2.65 .
“ " 25.00 7.35 61 2.81 L
033 10 15.0 4.46 24 2.60 10
# u 20.0 5.88 88 2.74 L
“ “ 25.0 7.35 53 2.89 “
i b 30.0 882 .68 3.04 §
i (0 85.0 10.29 B2 3.18 i
o4 12 20.5 6.03 28 2.94 10
“ “ 25.0 7.35 .39 3.06 5
“ “ 80.0 8.82 51 317 “
o “ 35.0 10.29 64 3.30 #
“ “ 40,0 11.76 J6 3.42 o




CAMBRIA STEEL.

39

WEIGHTS AND DIMENSIONS OF
STANDARD CHANNELS.

Dapth Weight Area mukm Width l Dage
Nciaki, ﬁa}fn_e!_ o PB?I:. = __S?o::rnn. ‘| Wab._ Pl:lfgo 'K;:L;Tn‘d
y Inches, Pounds, 8q, Ins, Inch. Inches,
058 | 16 33 990 | .40 | 340 | 11
“ « 35 10.29 43 3.43 &
L b 40 11.76 .52 3.52 L
(0 o 45 13 24 .62 3.62 £
L (i 50 1471 .72 372 “
i “ b5 16.18 82 3.82 <
WEIGHTS AND DIMENSIONS OF
SPECIAL CHANNELS.
Deplh | Weight | Ares |Thickuess| Width ' Phage| Page
Section of per of of of fwmhl’om:} Namber of
i ingreass o
it Channal, Foot, Section, Web. | Flange, Weight, i,
\ Tnchos, | Pounds, | Sq.Ins. | Inch. | Inhes. | Ineh.
0 86 6 15.2 4.46 .35 3.50 .049 12
08 6 | 1900 | 558 | 41 | 356 | .049 12
w « | 216 | 636 | 54 | 369 | “
089 209 | 615 | 45 | 845 | .042 12
0 101 215 6.30 A0 350 037 13
090 10 2.7 6.38 .38 3.38 029 13
09% 13 2 9.30 .38 400 .023 10
[0 W 35 1029 45 408 i i
& = 37 10.88 B0 | 412 “ L
¢ f 40 11.76 b6 | 4.19 L #
= T 45 13.24 .68 430 L o
w u* 50 1471 .79 4,42 5 £
o “ 55 16.18 40 4.53 - %
¢ 65 18 45 18.25 A7 .77 016 11
- 4 50 14.71 .5b 385 4 L
e £ 55 16.18 .63 3.93 i #
i 0 30 17_55 _72 4’02 “ “
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ANGLES.

CAMBRIA STEEL.
EQUAL LEGS,
Foot, | Section,

WEIGHTS AND DIMENSIONS OF STANDARD

B oy wNON MGG GO BHNDI=ND e
m o i G2 00 =l = G 52 00 09 O 0200 = =10 cios = s o0 =i
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Sections shown on page 14

Standard Angles vary only by J; inch.




41

CAMBRIA STEEL.
WEIGHTS AND DIMENSIONS OF STANDARD
ANGLES.
EQUAL LEGS.—Contisurb,
' ick. (Weight| &
Section | pimensions, - :fr ;f“ Section | pimensions.
| Fom- mesS. | Poob, | Section, | Num-
| ber. ber.
Inches, | Inch. (Pounds.| Sgq.Ins, Inches,
A27] 6x6 é- 149| 436 | A 35 8x8
“ 6x6 | 5 |17.2] 06| « 8x8
¢ 6xb 4 | 196] 6.7 | « 8x8
& 6x6 | % | 219 644 | ¢ 8x8
it 6x6 § | 242] T} ¢ 8x8
L 6x6 | 3} | 285 7B @ 8x8
Y 6x6 3 | 287 844 | ¢ 8x8
i 6x6 | 43 | 810 909 | “ 8x8
g 6x6 | § [331] 974 | ¢ 8x8
¥ 6x6 | 2 | 3853|1038 | « 8x8
b 6x6 1 | 374| 1100 8x8

- |E| 1§

[T

o,
s,

pea,

b

1
1

o

Weight

per
Fook,

Pounds,

7.7

8.69

9.61
10.53
1.4
12.34
13.24
14.13
15.00
15.88
16.74

Standard Angles vary only by ¢ inch.

Sections shown on page 14,

WEIGHTS AND DIMENSIONS OF STANDARD

I ANGLES.
UNEQUAL LEGS.
. |Weight| Area _ |Weight| Ares
Dimensions, e pf- of | Be0tion | pimensions, ot ;« of
hest, | Foot, | Section. | Num- BesS. | Fool, | Section,
Inches, | Inch. [Pounds.| Sq. Ins, o Inches. | Inch. |Pounds.| S, Ins,
2k x2 28| 81 |A93 3 x2} 95| 278
%2 E‘ 37| 107, | |3 x2) P |04 36
W el A A e e ,i 49| 1.4
I x2 | 81 1.78 | “ 8t x2 w | 61 1.78
d (9 x2 68 (200 [ ¢ gixg 1; Eg %ﬂ
w % X 1
28 x2 | 5 | 76| 2R « |33x5 f 94| 275
A93(8 x24| 4 | 45| 132 [ « [8hx2}| % |104] 3.06
« 18 x2b| 4 | 5.6] 168 | « [84x28| B |115| 836
“« (8 x2 6.6 | .98 | « sixz 31 | 125 3.66
« |3 xob| g | 76|22 | « |spx28| 7 |134] 84
“ |3 x2i 85 | 2,50

Standard Angles vary only by f inch.

Sections shown on page 16,

- _ad



42 CAMBRIA SBTEEL.

WEIGHTS AND DIMENSIONS OF STANDARD
ANGLES.

TUNEQUAL LEGS.—Cosmnsvep,

jok- |Weight| Ares ! _ Wi Area
Sectin) pimgncins, | T | per | of | Soetion] Dimensienn| ¥ ;E-“ of
Fum- DRSS | Poot, | Section, | ¥um- ness. | Foot, | Section,
ber, — ber.,

Inches, | Inch. |Pounds.| Bq. Ins, Inches, | Inch. |Pounds| 8q.Ins,
A0785x3 | & | 66] 1.9¢ [at08/5 x33| & | 87| 258
w |glx3 79) 230 [ « |5 x3 104 3.05
« |3ix3 193 91| 266 | « |5 x3%| o5 | 120/ 858
a |3tx3 | % |102] 300 | « |5 x3 13.6 4.00
w {33x8 | 5 |11.4] 834 | « |5 x33| 5 | 162] 447
« |3kx8 | ¥ [125] 868 | « |5 x85| ¥ [168]| 498
a 31:&8 31 (136] 400 | « [5 xsi $1 [ 183| 538
w 138x8 | 3 [147| 42 | « |5 x3F| 3 |198] 52
w.skx8 | {3 |158| 468 | « |5 xai {1 |21.3| 625
“« [31x3 168 498 | « |5 x3 22.7| 6.68

« |5 x33| 3 | 242| 7.00
4105/ 6 x 33 1.7/ 348
Ao x3 |5 | 72| 200 [KBG X § ) 39

£ 2% 1 2o Sl Rains 153 | 450
“ |4 x3 || e8| 28 | L (g 33 ,i 174 503
o [$ 33 | 1|k 38 | « |8 x3b| ¥ |189] 555
% 4 33 T 12\4 3.63 i 6 x2 & 208 B:M
o |4x3 | 5 (138 3% | . |G X5H 3150 6%
“ 4 x8 |4} [148) 434 | o |§ X3 & |54 O
“ 4 x38 16.0 | 4.69 M 6 x8 8- 25:7 7-55
b il ] o e G T 27.3| 803

. ok b1 81« |6 x34] 1 |289] 850

A07[ 6 x4 123| 2.61
Aolls x3 | 5| 82 241 | ¢ |6 x4 143| 419
“ |5 x3 98| 286 | « |6 x4 162| 475
w |5 x3 1% 113) 331 | “ |6 x4 }, 181| 5.31
« |5 x8 | ¥ |128 87 | « |6 x4 | § |200| 586
w |5 x8 | % (143] 419 | « |6 x4 | 13 |218] 64
« |5 x3 | 8 |157] 461 | « |6 x4 | & |238| 604
. T ¢ 11171 508 | * |6 x4 | }3 [254| 747
« |5 x3 {5 185 544 | « |6 x4 | 7 |272| 799
« |5 x3 | {3]199] 534 | « |6 x4 | {3 |289| 850
“« |5 x3 }g, o12) 624 | « 16 x4 | 1 [306] 9.00
tan Angles vary only by ¢ in ections shown on
Standard Angl ly by g inch. Sections sh page 16,

&




CAMEBRIA STEEL.

. WEIGHTS AND DIMENSIONS OF SPECIAT
ANGLES.

EQUAL LEGS.

.
o _ | Weight| Area . Weight| Ares
Bection | pimensions. o per | of | Section pimengions, e per
 Yum- DESS. | Foob. | Bection., | Num- DesE. | Foot, | Section,
= ber,
41|21 x 28| .81 |Adb4lxd 93| 272
L,l- x e 8.7 1.07 . 4* x 43 44 11.0| 3.24
“ x 45| 1.31 “ |4} x4) 128| 3.7
“ x 53 | 1.65 “ (4hx 4; 145| 4.256
“ x 3, 61| 1.78 “ 14 x4 s | 162 | 475
“« |43x4| 3 |178) 524
; « |4} x 43| 33 | 195 572
k
A 43/ 23 x Y5 | 84| 1.00 [A47 5 x5 123 | 3.61
23 x 2 45| 1.82 a5 xb 143 | 419
x2 5.6 | 1.63 “:. |5 xb 1621 4.75
93 x 6.6 | 1.93 “ | xb | 5 |181] 531
x2 76|22 | « [5 x5 | % | 200| 538
x23| % 250 | « |5 x5 | 43 |218] 64t

Sections shown on page 15.




44 CAMBRIA STEEL.

WEIGHTS AND DIMENSIONS OF SPECIAL
ANGLES.
UNEQUAL LEGS.

I .
R k- Weight] Aren |o o | ik Veight| Araa
Kum- ness, | Ppo?t. Secgm. Fum- g r%‘.ﬂ. Section,
Ber | Tnches, | Inch. [Pounds, £ bt | oches | Inch. |Pounds| g, Tns,
a2tl2 x12| & | 21| .60 [At51/8px2 j 45| 132
gl B R
W x ™ i“ x u
« |3 X1 W (59| ais | « [sfx3 | K| 76| 22
“ |2 xif| o5 | 44| 129 | « [84x2 | § | 85| 250
« [8ix2 | | 95| 278
Al23 2 x1}| o %‘E -g “ [8hx2 10.4| 3.05
it ‘iﬂ aa | 100 |a191) 4 x35| 2 | 77| 2%
« |2 x13| ¥ | 40| 118 | |4 x5l ARAET:
i “ X ¥
o | & i 2 M kel & ;2 ¥ 19| 350
A8 21x1 a7| 107 | « |4 x8}| 5 |183] 391
i « |4 x3p| % [147] 430
A25 24 x 13 | 5 | 3| 67 [ « |4 xai 11 16.0| 4.69
o |Se11] 1|39 108 |mss{arxs | 3 | 01| 268
“ e
" §§§§i { | 4| 1z | |ax3 | o f0s) a8
W o X v
A x1i| 5| 50| 145 | | 4ix3 | 5 |133| s91
M 2ix1§ &Hles| »| ¢« |alxs | ¥ |147] 430
Clahxip) ¥ a2l S|« [4lxd | i) 160) 469
“ [91x1 40 | 1.
slaehl Y d) e ey E NG AR
“lox1ff f5 | B3| 186 |« |5 o4 | Y |145] 495
: « |5 x4 | J|162] 475
A S 1 o B0 L w556 | F Lazs] B
gi 1 * 1 1
o |e xd v ;% 1% b x4 | 1} |195| 572
“ 123 x1 % 4 b
% 41097 x3 15.0| 4.41
23"‘11 % | 62| i | 7 x5 ¥ || 500
! ) o | * 17 x3h| & | 191/ 559
oo O e T f (8-S PR E B B B
3 4 13
“ 18 x2 | & | 60| 147 7 x34| {1230 6.7
“« (8 x2 | % |59 174 |7 x3 24.9| 7.32
“« (3 x2 ,9 68| 200 | ¢ [7 x33| 1} | 268/ 7.88
«|8'x8 |} |7z e | b |GEd] g | BT 84S
| " x 5
M9 Bx2 | § | 62|18 |« |7 <31 1 |83 950

Sections shown on pages 15 and 17.




CAMBRIA STEEL. i 45

‘WEIGHTS AND DIMENSIONS OF SPEOCIAL
ANGLES.

UNEQUAL LEGS.—Covmuen.

Weight| Ares Weight| Area
Dimensions, | THOK° per o | st | TRICE :‘r’ of
ness, | Poot, | Section, | Num- ness. | Fool, | Section,
Inches. | Inch. [Pounds,| Sq.lns. e Pounds.| Sq, [ns.
8x6 23.0| 675 |A112| 8x6 | 33 |%65| 1071
8x6 25.8 | 7.56 g 8x6 ]} 30.1 | 11.48
8x6 285| 836 | « 8x6 § (4171225
8x6 | H 312 915 o 8x#6 1 443 13.00
8x6 | 7 |339| 994

Sections shown on page 17.

IGHTS AND DIMENSIONS OF ODD ANGLES.

¥ Weight| Area
-wm'pu ot | PN i per of
: nes. Section, | Num- Fool | Saction
ber,

Fost,
Inches. | Inch, [Pounds| Sq.0n. | | Inches | Inch. |rnT. 8. In,

13

1.8

H ,i 21| .60

Thick. | Velsht  Area

f
36 | A155 2 1
o fex1fs 1

A

Sections shown on page 15,

~ WEIGHTS AND DIMENSIONS OF
BULB BEAMS.

Weight |  Are | Thickoess | Wit | widn
per of of of of Page
Foot, Bection. Weh, Flange. Head, | Number of
e I S iR B | R

20

o

"

Pounds. | 8 Inx | Inch, | Inches, | Inches

wo | et | o | @ |1t
153 | 448 o |1
184 | 5d2 ]g: 4l i!‘!

ESE




46 CAMBRIA STEEL.
WEIGHTS AND DIMENSIONS OF
REGULAR T-BARS.
EQUAL LEGS.
Width | Depth | Thickness | Thickness | Weight | Ares | puey
Seation of of of of per of
Namber, | FIAUES. _lltr“ Flange, Stem. _l'uor. Scmw_ Kumber of
Inches. | Inches, |  luck, Inch, | Pounds, | S Ins, | %
T 5|t 1 |dtod | dtop| 10| 22| 2
T8t | 13 | 13 [ Kemlhcn| 14| @] @
T 1& 1 “d’ ‘}G 18 » - s‘\‘- e ‘?5 1.6 .45 g
787 | 1 i gt gmegd] 7| 48| v
T189 | 1 |t d (g | 19 85|
T 194 1 1 Y P 3.2 92 »
T 37 2 2 “ P % "o 3.7 | 107 "
T 39| 2 2 I | g | ae|nm8| o
T4 | 2 Fesldup| a2 12|
T | 2 ot [Lo¥|huy| 50146 «
T 49 | 2 o | & B 56 | 1.63 | 21
T 6 | 3 3 | P Y 68 | 199 | “
T 69 3 3 i = 15 iy (1 ?.9 2\31 54
giss | 8 3 “ S| & 4| 101 ] 2.06 |
T 97 8} 35 Fl_ " T?F ﬂ “w 9.3 2.74 “
T108 | 4 | 4 | 3« | &%) 100 | 819 | «
T10 | 4 | 4 | §«g|§ o139 408 |
WEIGHTS AND DIMENSIONS OF
REGULAR T-BEARS.
= UNEQUAL LEGS.
Width | Doph | Thickness | Thickness | Weight | Ares | pygy
Section of of of of per of
Yumber, | TUSES | Ber | Faoge | Sim, Foot, | Section, | Number of
Tnches, | Inches, | Inch Inch. | Pounds, | Sq. Ins, | Section.
TR | 2 | 4 [FHok|ato 30| .36 | 24
T 56| 2% | 8 |F el ‘,:: 72 | 210 |
T6 | 2| 2 ‘E, « 3 73 [ 215 |
T 6 3 2% b o | 721 21 4
T8 8. |4 “ « Je| 03| 27| «
TI0L | 3 4 “ T “ T | 10.0 | 294 | 28
T120 | 4% | 2% | & ¢ % | & ¢ 80 | 229 |
T130 | 4 3 “ g |y e 10.0 | 294 |
T188 | 4} | 8% [Jdp e | 43 | 162 | 446 |
T140 | 4% | 8} | ys“ P |Hhto 3 | 159 | 465 | ©
7169 | 6 | 8 |y e lise il 136 3991




CAMBRIA STEEL. a7
HTS AND DIMENSIONS OF
Z-BARS,
of | Thickness| ~raiopp Area
hﬁ‘:- e e e Lmbme
Insh, Pounds, 8q, Ins,
2 e7 1.97 18
}5& ,i. 84 248 "
97 2.86 18
8}} \9, 114 3.36 &
24 125 3.60 18
23 133 142 4,18 -
3% 82 24 18
3 10.3 3.03 £
3 124 3.66 3t
8 138 4.0 18
3 158 4.66 s
3 17.9 527 s
3 8 18.9 b.55 18
3 }ai 20.9 6.14 .
3 23.0 6.75 L)
3 s 1.6 240 19
3 13.9 410 1
8% 5 164 481 &
3 1’ 17.9 5.25 19
s 20.2 5.94 "
23 & 22.6 6.64 -
3 11 2.7 6.96 19
3 g 28.0 7.64 &
3 13 283 8.33 &
b 16.6 459 19
3 183 5.39 “
33 21.0 6.19 “
3 5 27 6.68 19
3 ¥ | 24 748 “
4 I O 1 825 “
3 .3 20.3 8.63 19
3 ,i, 8L9 9.39 "
33 ? 84.6 1017 “
3 ] 16.3 478 20
3 3 2.1 6.5 “




48 CAMBEIA STEEL.

STANDARD CONNECTION ANGLES FOR
I-BEAMS AND CHANNELS.

Standard connection angles for all sizes of beams and channels are
shown on page 51. These are of sufficient strength for all usual con-
nections of the various sizes shown, figured on the basis of 10 000 pounds
per square inch, as the allowable unit stress for single shear of rivets
or bolts, and 20 000 pounds per square inch as the allowable unit stress
for double shear and bearing value of the parts connected by the rivets,

When beams of very short spans are loaded to their full capacity,
the end shear or reaction which has to be transmitted through the
connections becomes so great that stronger connections than the stand-
ard should be used.

The following tables give the limits of length below which the
standard connections do not apply and for which special designs should
be made. For all lengths greater than those given in the tables the
standard connections are sufficiently strong.

MINIMUM SPANS OF STANDARD CHANNELS FOR
WHICH STANDARD CONNECTION ANGLES
MAY BE SAFELY USED WITH CHANNELS
UNIFORMLY LOADED TO THEIR FULL
CAPACITY, IN ACCORDANCE WITH
TABLES OF SAFE LOADS, FOR
FIBER STRESS OF 16 000 LBS.

PER SQUARE INCH.

Secton | "1™ | Weight] T | scion | "5 [ Weight! uum [ Sotion | %" | Weight{ o
Hum- m;f" Fook. sm Fum- Bg‘:f' p{ea];,. ;:;_ Num- '::’:'i.' ;:L m
L Inches, Pounds.| Peot, hee, Inches, Pounds.| Feet. e Inches, Pounds,| Fest,
05| 3 |40 11021 7 |1225 26| C33( 10 | 250| b5
# LA ] kB “ 11475 38| ¢ % 180.0| 6.2
1] i &0 0.8 [ 13 1?.25 2.6 i & 35.0 ?'U
i “ 119.75 29
09 4 | 525 1.9
L “ | 6250 15025 8 |11.25) 4.4 [ 041 12 | R05| 54
# & 1785|140 “ 11375 34| © “ 125.0| 4.8
g “ 11625 0| ¢ “ 1300 b4
0181 &6 | 65| 28] ¥ % (1876 33| ¢ “ 1350 6.0
& LA 1 5 el “ 121,25 8.6 “ w1 40.0] 6.6
i # 1116 | 25
029 9 [13.25 b4
017| 6 | 80| 89| © “ 115.00) 4.6 | 063 | 15 | 33.0| 7.4
4 L 1 e B ® 120,000 41 ¢ fe 17860 | 2.1
£ 1186 | bl e “ 125,00 47| “ * 1400| 7.0
L “ (1656 | 8.9 s “ 1 450 7.5
033 10 (150 ) 66| « % 150.0| 81
02L 7 | 975 84} ¢ “ 1200 49 % | bb.0| &7
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49

MINIMUM SPANS OF I-BEAMS FOR WHICH
STANDARD CONNECTION ANGLES MAY BE
SAFELY USED WITH I-BEAMS UNIFORMLY
LOADED TO THEIR FULL CAPACITY,
IN ACCORDANCE WITH TABLES
OF SAFE LLOADS, FOR FIBER

STRESS OF 16 000 LBS.
PER SQUARE INCH.

un | Setion| Deph | Weight! Mtk gy
o2t | vum- | 3am, | Pt | 84 | Yom.
¥ M S il o
Foet, Inches. | Pounds.| Feet,
17 [B29 | 9 [30.0] 68[B118
12| « | « |80 75] «
12 “
10 [25.0] 93] «
28| « | « |300] 81 «
22| « | « |850] 88
20| « | « | 40.0| 9.6B65
2.2 [
B4l | 12 | 815| 7.3 ¢
‘.1 1 i 35.0 7‘7 “
88| « | « [40.0] 82
87 B73
B105 | 12 | 40.0( 9.0| «
56| « | « |45.0] 96| «
48| « | « | 50.0|102
53| « | « |550]108 [B121
49 | B3 15 | 420]102| ¢
88 | « | « | 45.0] 94 «
86| « | « |50.0] 97| «
“ |« | 5500103
82| « | | 600/108| 3%
48 [B109 | 15 | 60.0{ 123 | «
51| « | « |65.0]128( «
“ | o« | 700]134| ¢
77| « | © | 75.0[139
621 « | « |80.0]145

T mg s
ARG

: Spsez I INST Ss=8x
[ e e e | [ [ e e e = | o200 [(==3=1=) [=l=X=X=X=]

S22

100.0

124
13.9
12.8

148 .
16.2
15.7
16.2
16.7

17.7
16.1
16.1
16.6
174




60 CAMBRIA STEEL,

CAST IRON SEPARATORS FOR I-BEAMS.

Bolts,
e s Square Heads and Hex, Nuts
.Bg 5 |"5"
far prin} = -
2 | uigas [of Pangee]'e.0e% g S2d| (25| E |veign BaS
eight JANESS| tap of | g 8 |g% 1g =g
Seotion [ & | " {of Beaas. | Bpams, wm:gé s 2% K wmm:-gi
Fum- [~ | Foob ——rf E-“E_ v | b E%E‘
3 I S L (L
Ins.| Pounds. | Inches, hwhas.|!n. Pounds. Pounds.| In, |Ins, | Ins, |Pounds.| Pound.
SEPARATORS WITH ONE BOLT.
B b3 56 | br| 3 [§| Li| 2[5 |4 ] 9512
B. 9| 4| 75 Ei 3p | %1 16 38| k| 4y fr00)
B3 6| 975 | 63 | Sz (| 20| 49| “| |43(104] o
B 17 6| 1225 | 74 | 4 33| 78| « 51 1] «
B2 7150 | 77 | 4|%| 39| 92| «| |b}|114] «
B 2| 8180 | 83 | 4f |« | 47|t08| «| |[5%|147] #
B2 9(2.0 | 9% |5 | %| 59120 «| [6f]128] «
B 8310/ 50 | 94 | 5 | | 68133 « B 1.26] «
B 41/12( 815 | 103 | 53 | «| 88161 | «| |7 18]
B105/12| 400 | 114 | 6" | « | 89(158) «| I73/188] «
SEPARATORS WITH TWO BOLTS.
B 4112|315 | 107 [ 51 |4 | 95| L6I[ ][ 647 26826
B105/12 | 400 | 11 | 6 [ % | 95[x58] % |« |74 276| «
B 5315|420 | 113 | 6} | % |125(202| « |7 |73 [2.82| «
B109 15| 60.0 | 12§ | 63 [ « [13.0[1.97| ¢ |« Iai 295
B 11315 | 80.0 | 18 7§ “ (132101 | ¢l |9 318) «
B 6518550 | 123 | 64 | & [19.8 (241 | «|9!8:|265| «
B 7320[650 |18% | 7 | %|229|387| « 10|8k|801] «
B121(20| 800 | 14% | 73 | « |24.6(8.54| « |« (91 |819| «
B 8924) 80.0 | 143 | 73| «|805/4.07| « 12 si 319 | «

Lengths and weights of separator bolts in above table are for girders composed of
two beams of minimum section as shown. Lengths of bolts for intermediate and
maximum sizes of beams may be obtained by adding twice the increase of web
thickness to the lengths given.
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STANDARD CONNECTION ANGLES
FOR I-BEAMS AND CHANNELS.

4 FOR 3"AND 4” FOR §"AND 6"
'BEAMS AND CHANNELS BEAMS AND CHANNELS

oo

“vor 7”8, 0"aND 10” x
ey

AR + W s g7
s Vavorz1toxe 9 LL 6'x 4"x }"axcim-24"1ona
=
EARS
1 "
0 14 BEAMS AND CHANNELS 1 sl 41y i
-g-“’“* &'x 4'x 2"ANcLE-8 TONG _g« g iy
" -3 i‘i~éiﬂ
B S - b %
.j E Echoion ﬁ_' %
g agals 0 . i} baphariah by
‘g 4x § ANGLE-7) LoNG ‘ron 1B BRAMS &% 4’ ¥'ancLE-10T0NG
BT i
v ]
=) i
1§+ vaphaifapiah Gff
4'x 4 §"ANOLE -13 LONG
FOR 20 BRAMS TYOR 24 BRAMS
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52 CAMBRIA STEEL.

LOCATION OF CONNECTION ANGLES FOR
BEAMS OF THE SAME OR DIFFERENT
SIZES FRAMING OPPOSITE, BOT-
TOMS OR TOPS FLUSH.

DEPTH OF BEAMS,
A B C D E
Inches,
Main Opposita
s, Inches, Inches, Inches, Inches, Inches,
3 3 134 1% 13
4 3 1Y 2] 1 v
“ i 5 g b :
b 4 2 3 2
2 b 24 2 2%
8 4 2 4 2 Wk .
i 5 “ “ 8 e .
" 8 3 3 3 e ik
1| ¢ [Pl lp| o3| p
o 8 “ “w 3 ¥ 1
" 7 21 214 ai] 4 als
g | g opmbE b )|
(1] 6 i i 3 2 - 1
“ 2 “ i 2 b 2
o 8 224 2% 2% e e
3,
g g |4 e
i 4 L e 2 B
u B8 ‘“ " H b
“ 0 814 a8y 31 P
9 | s | |8 | g !
““ 8 [ I 3 3
“ 9 “ “ 4 b 4
L 10 3% 3% 3% von i

For cases where I is zero or E is 1/ or zero cut beam back 14"/ or cope flanges

back 14" to clear rivet head.
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LOCATION OF CONNECTION ANGLES FOR
BEAMS OF THHE SAME OR DIFFERENT
SIZES FRAMING OPPOSITE, BOT-

TOMS OR TOPS FLUSH.

| A i

A B o D E
Opposite
i Inchen. | Inches | Inches. | Tnches | Inches
8] e §§ o 95
10 u “ 4 < 1
12 814 8% 3 < s
SRR RE B AR
Bl ey }
15 8% 8% 8% o 5
8 8% % 2 2
..8 “ " E% 1% 1?
9 “" " 1 1
“" “
] 4 4 i 1 1,%
8 2 21
B il e f o8 e
g8 | |3
B “ “ o 2
20 8%y 3% ] A o
g | % | % E:g % .
o “ " 4 1
s “" “ 1 1
9 u “ “ ‘ 1
30 | @ i %) el
24 4% 4 2 e

back 3¢ to clear rivet

me:uwhmb!n}(”wmnh%"orl

cut beam back 2£" or cope

5 [

3



54 CAMBRIA STEEL.

BEARING PLATES FOR SHAPES USED AS
BEAMS.

Shapes used as beams resting on masonry walls or piers will generally require
bearing plates of steel or their equivalents, set in or upon the masonry to properly
distribute the load thereon with due regard to the allowable safe pressures for the
class of stonework or brickwork in question,

A table of bearing plates is given on page 55, which gives the bearing values
in ﬂ].m\.mdsi for plates of various sizes based on the safe unit pressure allowable for
different classes of masonry. As the strength of masonry varies largely according
to the qualities of the material used, the workmanship and age, it is impossible
to give absolute figures for safe unit pressures for al? classes of work, but the
values given below are believed to fairly represent these for the usual kinds of ordi-
nary architectural masonry. The strength of ordinary masonry generally depends
upon the crushing value of the mortar or cement used and does not bear any fixed
relation to the ultimate strength of the brick or stone entering into the construction.

The table of bearing plates gives the bearing values of various sizes of plates
when used with different classes ot masonry, but the thickness of the plate should
be computed for each case.

For a plate of given length and breadth the thickness depends upon the allowable
load and unit stress, and the width of the flange of the beam or channel resting
upon it,

The thickness may be determined by the following formula :

R
t =866 (1—b) \/i)_b—’l
t = thickness of plate in inches,
L = length of plate, in a direction perpendicular to the axis of the beam or channel
in inches,
b = width of flange of beam or channel in inches.
R =reaction at point of support in pounds.
For uniformly distributed loads, R = one-half of the load given in Tables of Safe
Loads, pages 84 to 100 inclusive.
E == allowable stress in pounds per square inch on extreme fibre of plate.
! == width of plate in the direction of the axis of the beam or channel; Z e., bear-
ing on wall in inches,
If p==16 000 Ibs. for steel we have
| R
t=00685 (1—b) \'b'l

ExAmpLES.

‘What is the proper size of steel bearing plate to be used in a wall of good brick
laid in lime mortar to support the end of a 10-inch standard I-Beam, weighing 25
pounds per foot, of 16-foot span, subjected to its safe load uniformly distributed ?

On page 87 in the Table of Safe Loads Uniformly Distributed for Cambria
I-Beams, the total load is found to be 16280 pounds, and half of this, or 8140
pounds, will be the reaction at each end, 15

On referring to the Table of Bearing Plates, on page 55, the proper size for this
load on the class of masonry in question is found to be 6””x10”. The width of
flange of a 10-inch 25 Ib. standard beam is 4.66 inches.

Substituting these values in the formula for thickness gives

t = 00685 (10— 4.66) \6’3}%-.426

The nearest commercial size above this is y% inch, which is the thickness required.
If a shorter plate would suit the location better it may be seen from the table that
a plate 8”x8” will give the necessary bearing value and the thickness of this
would be
40

t= 00685 (8—4.66) 4|5 5= 258

and the nearest commercial size above this is i, which is the thickness required.




CAMBRIA STEEL.

b6

 BEARING PLATES FOR I-BEAMS AND
CHANNELS.
To be used on walls of different kinds of masonry.

Safo Bearing Valus of Plate in

R g i % i

2880, 4800
4%0 7200
5760, 9600

10800

| 4x 4
4x 6
J 4:: 8

| Bx 6 6430
| 6x 8

[
5400/ 7200
8640 14400 7200 9600
| 6x10 }muo 1sooo| 8000 12000

|
| 8x 8 11520 19200° 9600 12800
| 8x10 14400 24000 12000 16000
B | 8x12 ‘1?280 28800|14400 19200
 110x10 {18000 30000 15000 20000
| 110x12 21600 36000 18000 24000
110x14 25200 42000 21000 28000

11212 25020 43200 21600 28800
12514 30240 50400 25200 33600
11216 34560 57600 28800 38400
12x18 33830 64800 32400 43200

Safa Bearing Value of Plats in

—
|F-

14 [14x16
14 14x13
14 14x20

16 16x16
16 [16x18
16 {16x20
16 16:22

18 18x18 |
18 118x20
18 18x22

iaosao 67200 33600 44800
80 75600 37800 50400
50400 84000 42000, 56000

46080 76800 33400/ 51200
51840, 8640043200 57600
57600 96000 48000 64000
63360 105600 52800 70400

58320 97R00 48600( 64800
64800 108000 54000( 72000
'7128011880059400 79200
18 (18x24 77760 129600 64800( 86400

20 20x20 72600 120000\80000 80000
20 I20x28 79200132000 66000, 83000
20 (20x24 86400 144000 72000/ 96000

20 IBUxBB I93{)I]0|156000|78090|1M000

l Bearing values are based on the following allowed pressures :

Allowable Pressare,
N— Pounds per | Tons
Square Inch, | Square
BT Slone., & oiaaet i vt s 180 12.96
AR R eGP R A Hesani LR 300 21.60
I LimeE Mortar i, oo ds . desdlo s aide b 150 10.80
anCement MOrtab I 1 L0 o sl 200 14.40
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56 CAMBRIA STEEL.

STANDARD SPACING OF RIVET AND BOLT
HOLES THROUGH FLANGES AND CON-
NECTION ANGLES OF I-BEAMS, AND
TANGENT DISTANCES BETWEEN
FILLETS MEASURED ALONG
THE WEB.

th
Do%ih Weight, | n e b n?f Weight. | n | e q T
Beam, Beam,

Inches, | Lba.perPt.| Inches,| Inohes, Inches,| Inches,| Ebe.perFt.| Ins. | Inches.| Inch, | Inches,

q

I
8| 55 |1%| 4 113| 12| 650(8 | B&| | 94
AR AL ;

b
-
o

&%

0
4| 76 | 14| 4 2 -0 i

AR AR IR - AR

« 1005 | 4§§ | | «| eoo|*« [Bif| 8| “

5| 975 13| 4 3% .03 11

| 12,95 “A 438 !? :: 1“5 gg'o 51}4 i? “%
i troamiag g S0 w | 708|4 | w

8 12.25 2 13 80:0 13 13 [0

" 14.75 “ é’ 4!1" g

.0

W
i

L1} 17_25 “ 4!* :IA L 15
[ 85.0 | ¢

15.00| 2% | ”g W58 « | 900

w
o

1011

?‘ 17.50 :
¢ 120.00 47

S
et
C- o

—
@
=
=]
o
L]
oS
QO ;R ok Ot At

8 |18.00| 21| 43§ |4 | 6% .
R 138381 B¢ 411 ) 10 | mmolmd au | g (100
- B gg;g;:: AR
9 210 | 2% 4;; Io | s
Lo L o M ‘1 & | 20| es.0|3% 3 | 16u
“w | 20.0 w“ B L (13 lee [
- 32.0 2y 5::: ” b “ ;g:glu :t o “
o iy 4l B 3; 7| 20 | 800 4 3 | 168%
% 35:0 “ 5 I :: 85-0|:: 7 7
w280 |« |88 | «| | 899l ﬁ wl w
= 9 “ |100.0|% 1 i
12|98 | ¢\ | | o
“ | 40.0 Bis % | | 24 33:8 4 g 3 | 201
12 (400 | 8 | 4% 3| 8%| & | 900« |8 5| “
Rlags & |54 ||| « | gmels 5] L] u

b 5
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TANDARD SPACING OF RIVET AND BOLT
HOLES IN FLANGES AND CONNECTION

ANGLES OF CHANNELS, AND TANGENT

DISTANCES BETWEEN FILLETS
MEASURED ALONG THE WEHB.

m ] q T
Fi.| Inches, | Inches. | In. |Tnches
1| 54 | 1| e
s () T
1 i il =
a3 = ;
$ }g 80|k
4
i E| ) | g2 l| &
0.8 § || 4| « (880 245 x
a & “ 205 |1 4 9
180 [ (& 5 & | B[220 | 1% | 4N :tl
%5 gz 5 @ 323 El g “
5 4 -
1470 gzg: o | «|460 || 8d (i «
By || % 33.0 4
76| 153 | 6% |« | « | 2% (329 | 1| 41} | B P2%s
1128 a ﬂ"g “ | 40.0 2 5 “
SRR I EE
4 4 “ “ | 50.0 2} 5 s
1876 152 | 5 « | «lss0 2415 E

MAXIMUM SIZE OF RIVETS IN FLANGES
OF BEAMS AND CHANNELS.

1 I-Reams. ~_ Channels.
I' Weight. of - D??h Weight. of ¥ D?i'u Weight, of
un Rivets, | Beam. erqlf._ (Channal, . Rivets,
fiches. |Lbs. per FL.(~ Inch, | Inches. [Lbe.per Fif Inch. | Inches. {bs. por Fi,| Tnch,
8 0 15 | 420 | % 38 | 400 3
4 3'50 3; 15 60.0 4 525
5 ] 15 80.0 }-5 ] 8.60
6 12256 % 18 55.0 a8 B.00 %
z 15.00 86.0 1 Z 9.;%
18.00 ?5 20 80.0 e 11 ﬁ
L © 21.00 80.0 - 9 | 13256
10 25.00 - 10 | 15.00 L
2 31.50 . 12 | 20.50 "
12 40.00 = 15 “




COAMBRIA STHEEL.

—

STANDARD SPACING OF RIVET AND BOLT
HOLES IN ANGLES, T-BARS AND Z-BARS,
WITH MAXIMUM SIZE OF RIVETS
TO BE USED.

—_—

lanf!.i Diametar Diameter hﬁ“ Diameter
0 m of ‘ m of m of
Leg, | Rivet, | Leg. Rivet, Log. Rivet.
“Inches. | Inch. | Inch. Inch. | Inch. | Inches. | Inches. | Inch.
2 1 3 ¥ 1
W R TRE AR Ao L
%M ] E 1 “ g}‘ = “
1§ 1 “ 1 “ 8 E “
3 “ 3 134 % “
B AENEEL 1
(1S T-BARS.
Width \ Max, Diam, Depth Maz, Diam
of n of Rivets of m of Rivets
Flangs. | inPlange | Bar. | | imSem
_ Inches, Inches, Ineh, Inches, Inches, Inch
he | ¥ % Ly i %
1 “ “ m 11 “
1, 11 i lﬁ }$
lﬂ “w e l (1]
15 1 bl Ig § "
2 1 14 15 %
a4 14 : 3 ig %
9 “ 1] 1
2 1 " 21 1 '
it B v e A
RO - LY e
5 215 o
Z-BARS.
of Bar Weight, m (T
T Inkhes, Lbe. per Fool, Inches, Inck
3to8 6.7 to 14.2 1
4 4% 8.2 28,0 1
) 11.6 “28.3 1
6“6 6 “34.8 2 1
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FIREPROOF CONSTRUCTION.

s of fireproof construction consist essentially of a steel
r skeleton to support the floors, and in the case of high build-
ouiside walls also are carried by the steel framing. All
e steel work are enclosed and protected by some fire-resist-
,which should be of such quality and arrangement as not
ate or fall away when heated to high temperatures and at
time exposed to a stream of cold water, The fireproofing
ors, in addition to its ability to afford a fireproof protection
, steel beams, must be capable of supporting the load and dis-
it to the floor beams, which in turn transmit it to the columns
mnce to the foundations.
of the earlier forms of floors consists of brick arches built
p and supported by the bottom flanges and lower portions of
of iron or steel I-Beams, but this style has considerable dead
and, as ordinarily constructed, does not provide fireproof pro-
for the bottom flanges of the beams. Another of the earlier
of floor is composed of sheets of corrugated iron arched between
ms, on which a concrete filling is placed, and this also, as or-
constructed, does not provide protection for the bottom
the beams, besides, it is quite heavy.
style of floor is the hollow tile system, which is composed
or segmental arches constructed of moulded blocks of hard
‘clay, specially shaped, and of various depths to suit different
nd the sizes of the I-beams supporting them. In the hollow
m, the blocks may also be of porous terra-cotta which is
than hard clay.
rious other systems of fireproofing are now in use, the most usual
- of which consist of cement, concrete or other material used
‘or deposited or arranged about a strengthening or supporting
ork of steel shapes, bars, rods, wire, wire-cloth, ete.
Jumn or girder fireproofing may be accomplished by the use of
‘clay or porous terra-cotta blocks shaped to fit and enclose the
work, or the steel may be wrapped with wire, wire-cloth, metal
etc., and a concrete or plastered coating applied to it,
proof partitions may be constructed of hollow tile composed
rd clay or porous terra-cotta to which the plaster finish may be
ly applied, or they may be composed of suitable metal studding
h is secured the wire-cloth or metal lath that serves to support
crete or other fireproofing, the surface then being plastered in
al manner,
dead weights of fireproof floors vary between wide limits de-
upon the system employed, the load to be carried and the
e between the supporting beams,
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TESTS OF FLOOR ARCHES.

Reports of tests of various forms of floor arches may be found iy
the American Architect, March, 1891, and in the Engincering Recorqd
for September and October, 1897.

A pa{)er on this subject, entitled “Tests of Fire-proof Flooring
Material," was published in the Zransactions of the American Socicry
of Civil Engineers, with discussions, in Vols, xxxiv and xxxv, dated
1895 and 1896.

A summary of the principal data and results of the tests which were
the subject of the latter paper is given in the following table:

BREAKING LOAD OF HOLLOW TILE ARCHES.

Depth load | Jotal | Horl | BLOCKS, 4
of | Rise, (Span.|Length. m llm; Thrust Character . v
Arch, Sqﬁm. Thrus, P r"' " g u'fd. }:ﬂﬂf‘
Tos, | Tns, | Tos.{ Tan | Ths | Lbs, | bs, | Areh (& | =

6. | 3.5 | 60|48, [13750{ 68820474| 7360 E |Hard | Dis. [Port.
7.5 5. | 46]11.5 | 9000 2452 10367/10818, 4 L N. M.
7.5 5. | 60352 [11250 33750‘11505 e Cen. |Port.
7.5 6. | 60365 [13000 39000({12822| # Porous| * “
8 | 7. | 60|38.25/14500 S1071| 9747 v | © i 4
8 | 7. | 60832515750 3375010588 * [Hard “ “
12, 110, | 60 (41, (16400 24600 E Ll L W “
12, | 875| 60 (10. | 3100 b314| 6377 » | « # N.M
12. 1 9. | 6010, | 5000 833310000, ¢ " 4 “
12. | 9. | 60|10, (15100 3630(12583 15100, * & Dis. "
12, | 9.5 | 60 (10. | 2500 3047| 4738 ¢ | « Ceni ... .
8 | b [46/11.5 | 2500, 681 2614 27'27] S S Dis.. |[N. M.
8 | 5. |45|115 | 1300{ 362 1463 1526 “ | «© w [
8. | 6 |60[36. (10000] (25000 8333 ¢ | « | Cen. [Port.
8 | 5 [60]36. (5700 380 8550( 2860 “ | « | Dis. |
8 | 5. |60(12. | 8500{ 700, 5250( 5250 “ “ # N. M.
8 | 6.5 | 6012, [10000{ 2000 1363613636/ * # 4 “
8 | 55 | 60|12 | 2500 6818| 6818 « | « Cen, | ©
8. | 55 | 60{24, | 9950 995/13568| 6784 “ wiosoDis, L
8 | 55 (60|24 |2500 | 6818 9209 4 | « | Cen. | u
10. | 7.5 | 6036, {13500, 90013500, 4500/ * # Dis. |Port.
10, | 8 | 60|87, 14500/ 940/13504| 4408 « | « s P

NoTe.—In the above table the following abbreviations are used :
«E,” End Construction; #8,” Side Construction; * Hard,” Hard
Clay; ¢ Porous,” Porous Terra-Cotta; «Dis.,”” Distributed Load;
« Cen.,” Concentrated Load at Centre; ¢ Port.,” Portland Cement,
and “ N. M.,” No Mortar.

The Loads per Sq. Foot in the above table were obtained in all cases
by dividing the Total Load by the superficial area of the arch in square
feet. The Horizontal Thrust for Distributed and Central Loads was
obtained by formulz similar to those given therefor on one of the pre-
ceding pages, and for Central Loads thisis double that for a Distributed
Load of the same weight.
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THRUST OF ARCHES.
tal thrust of segmental floor arches, on the assump-
orm loading, may be found by the following formula:

__3WLs

AT

sure or thrust in pounds per lineal foot of arch.

d on arch in pounds per square foot, uniformly distributed.
of arch in feet.

s of segmental arch in inches.

, concentrated load at the centre, of weight P, the thrust
rL

T=——

R

es with flat tops and bottoms, such as are used in floors,
ir joints on each side of the central key are usually laid out
1 lines, and in these cases the thrust may be determined ap-
tely by using for R, in the above formula, the effective depth
arch, which is somewhat less than the nominal depth, as
ed on page 63.

:éegmental arches the rise R is the vertical distance from the
part of the intrados to the plane of the springing line, 1If the
f the intrados for segmental arches is r, the rise may be ob-
1 from the following formula:

R= r—‘\.llrl-_ 1“:

R, K612
conversely, r = 3 - R

TIE RODS.
gh in the completed structure the horizontal thrusts of adjoin-
es may counterbalance each other, the tie rods should be so
oned and spaced as to withstand the entire thrust of the arches,
g the structure together and facilitating the construction.
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SPACING OF TIE RODS FOR TILE ARCHES.

The table on the next page was computed from the following for. |
mula, which was obtained from that giving the thrust of arches op

page €1.

B=AXR X 10000
WL2

in which .

=spacing of tie rods in feet.
A =net area of rod in square inches.
R =rise of arch in inches.

= load in pounds per square foot of the arch.
L =span of arch in feet.

The above formula gives the spacing of tie rods corresponding to a
tensile stress in the rods of 15 000 pounds per square inch, without con.
sidering the flexure of the beams,

In spacing tie rods, the lateral strength of beams, for flexure due to
the thrust of the arches, should be taken into consideration, explana-
tions for which are given on pages 66 to 69 inclusive.

Spacings for other loads than that of the table may be found by pro-
portion, thus:

Required spacing—=
100 -4 weight of arch in pounds per square foot

X spacing from table,

Weights of tile arches per square foot are given on page 6.

As noted under the heading ¢« Lateral Strength of Beams,” on p:-lgcs
70 and 71, care should be taken that the spacing of tie rods is not
greater than twenty limes the least flange width, otherwise the safe
loads should be reduced to compensate for the strains produced by
flexure of the upper flange considered as a column in compression,
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SPACING OF TIE RODS FOR TILH ARCHES
IN FEET.

a uniform load of 100 Ibs, per square foot in addition to the
of the arch,

Nominal Depth of Arch.

Inches.
S 7 8 9 | 10 12
Tie Reds,
Effective Depth or Rise of Arch.
Inches.
hd | 86|46 |58 |68 | 76| 08

64| 80| 95| 109 | 123 | 150
95 | 120 | 142 | 163 | 183 | 224
132 | 16.6 | 19.8 | 22.6 | 265 | 311

36| 45| 54| 61| 69 84
54| 67| 80| 92| 108 | 126
74 | 94 | 111 | 127 | 148 | 175

23| 29[ 34| 89 ( 44 5.4
34| 43| 51| 59| 66 8.0
48| 60| 71| 81| 92| 112

i 20 | 24| 27| &1 87
s 30| 86| 41| 46 5.6
=5 42| 49| 57| 64 7.8

s . . 20| 23 2.8
. o “s 8.0 | 84 41
L u ‘7 an
o . o . ‘17 21

e i oo 2.0 31
o 8.6 4

o s e O Ae b 0N B8 mps B Gde mie W ADe mEe TR ARs s
.




64 CAMERIA STEEL.

BEAM TABLES.

Tables of safe loads for beams and channels and spacings of I-
Beams for floors are given with explanatory notes on pages 78 to 111
inclusive.

BEAMS AS GIRDERS.

In some cases two or more beams may be bolted together side by
side to form a girder, in which case cast iron separators with bolts
should be used to hold the various members together, Separators
should be placed at each end of the girder, at points of concentrated
loading, and for uniform loading should be located at distances apart
not greater than twenty times the width of the smallest beam flange,
in order to laterally support the upper flanges which are in compres-
sion and prevent their failure by buckling. The separators should fit
closely between the beam flanges so as to unite the beams forming the
girder and thereby cause them to act together in resisting the load,
A table of separators is given on page b0.

CONNECTION ANGLES.

When beams are coped or fitted together at right angles, connection
angles are generally used, standards for which, covering usual cases,
are shown on pages 51, 52 and 53. Explanations and tables of limiting
spans for which these standards may be used are given on pages 48 and
49. Beams may be fitted together thus with flush tops or bottoms or
in intermediate positions, as required in cases where the girder or
trimmer beam is the larger. In cases where the girder or trimmer
beam is the smaller, special stirrups or other connections are required.

LIVE LOADS FOR FLOORS.

The following loads per square foot, exclusive of weight of floor
materials, show the range assumed in usual practice:

Dwellings. ...... % A P 70 1bs. per sq. ft.

Offices . ..... b g e 70 to 100 1bs, per sq. ft.

Buildings for public assembly. .120 to 150 1bs. per sq. ft.

Stores, warchouses, etc. ....... 150 to 250 1bs. and upwards per sq. ft.

On page 311 are given in detail the safe loads for which floors
should be designed in accordance with the building laws of various
cities,
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85

S OF HOLLOW TILE FLOOR ARCHES
AND FIREPROOF MATERIALS.

END CONSTRUCTION, FLAT ARCH.

jih of Span between Beams, Depth of Arch. Waigint per Square Foot,
5 feet to 6 feet. 8 inches, 27 pounds

“w 7 “ “w 29 “

£ .8 u 10 -

“ ﬂ “w 12 “ a8 “

"HOLLOW BRICK

(S1pE CONSTRUCTION,)

FOR FLAT ARCHE

—7idih of Span betwoen Beams. Depth of Arch. Waight per Square Fool
inches to 4 feet 0 inches, 6 inches, 27 pounds,

1 “ & wg=a " 99 «

" F w p = g w 32 o«

“ g % 0 g 386 «

“ 6 v g © 10 “ g9 «

@ 7ug 2 « “ v

PARTITIONS.
Thickness, Weight per Square Foot,
w Brick (Clay) Partitions. 2 inches, 11 pounds,

“ [ “ g 14~ 14

i i “ 4 it 15 I

i W (1] 5 " 19 i

i“ [ “ B i 20 I

“ W “ 8 13 2? "

rous Terra-Cotta Partitions. g u 10 5
[ W W 4 3 13 W

i L “ 5 W w [}

W i“ [ B 923 «

“ i “ g u 93 «

FURRING, ROOFING AND CEILING.

Thickness. Weight per Square ook,
rra-Cotta Furring. 2 inches. 8 pounds
“ %  Roofing. 9 12 «
i “ “ 3 o 15 [
u “ “w * i 19 i
& % Ceiling. el 2o L A
“w “w [ s " 15 i
“ oow “ £ 19 «

Binch Segmental Arches, 27 pounds per square foot.
Q. i i L W i "

@ Porous Terra-Cotta Partition, 8 pounds per square foot.
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LATERAL STRENGTH OF BEAMS TO RESIST
FLEXURE DUE TO THRUST OF
ARCHES, ETOC.

In special cases where the thrust of a floor arch is exerted against a
beam, channel, angle or other shape without other lateral support than
the tie rods, or braces, this will produce lateral flexure and stresses in
addition to those caused by the vertical loading, Throughout the body
of the floor the thrusts of the adjoining arches, when completed, will
usually counterbalance each other, but in the outer beams around
shafts or elsewhere, if unsupported sideways, the stresses due to the
lateral forces should be considered.

The total allowable stress per square inch for the extreme fibres of
beams has been placed at 16 000 pounds per square inch, and in order
that this may not be exceeded owing to lateral stresses, the stress due
to vertical loading should be correspondingly reduced so that the
resultant intensity shall not exceed the allowable limit. This may be
calculated by considering the beam as continuous and laterally sup-
ported at intervals by the tie rods,the spans being equal to the spacing
of the rods.

In this case the fibre stress due to the lateral forces is:

y=££ )
in which

p’ = fibre stress in pounds per square inch due to lateral forces,

w =lateral load or thrust in pounds per lineal foot of section used as
a beam.

x, — distance of the extreme fibre from the neutral axis in inches,
B =distance between tie rods or lateral supports in feet.

I/ == moment of inertia about the vertical axis of the section or that
one at right angles to the line of application of the lateral
forces,

For I-Beams with the web placed vertically, as usual, x, becomes
equal to .;. where b is the width of the flange in inches. In this case

the above formula for intensity of unit stress due to lateral load
becomes :

r=%r ®
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er that the total resultant intensity of unit stress shall not
d the allowable limit of 16000 pounds per square inch, the
due to vertical loading must be reduced by the amount of the
ity of stress due to the horizontal thrust of the arch, as deter-
y formula (2).
esents the intensity of unit stress due to the horizontal
ﬁe arch, and p the corresponding allowable intensity of
due to the vertical loading, then
Ip = 1‘“ [ Pl‘
g thus obtained the reduced vertical stress p, the safe vertical
the tables corresponding to this stress should accordingly be

d by multiplying it by the ratio Tl—ﬁll)flﬁ- and similarly for other
and corresponding loads, thus making proper allowance for
pnal stresses produced by the lateral forces,

s reduction of the safe loads on this account is a considerable

on of the original amount due to vertical loading only, it
'be more economical to provide lateral braces or tie rods at

e stresses due to vertical forces for usual cases of loading are
m at the centre of the span it will ordinarily be sufficient to
s tie rods or braces at shorter intervals near the center in order
for the combined stresses due to vertical loading and hori-
thrusts,

above method of calculation is not exact when considering the
thrust of arches, or loads from similar materials which do not
a uniform pressure throughout their surfaces of contact with the
g beam on account of the friction and bond of their compo-
s, but this analysis of the stresses may serve as a guide in

bove formule should be used in connection with the tables
mula given on pages 70 and 71 relating to the lateral strength
due to compression of the upper flange figured as a column
points of lateral support,

hod of gives approxi Its which are on the side of

sct determination can be d by the use of the secticn modulus poly«
Tr ions of the American Society of Civil Engineers, Vol, LVI,
169 #f 2eg.)
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EXAMPLE,

What is the proper size of I.Beam without other lateral support than
the usual tie rods, corresponding to a total fibre stress of 16 000 pounds
per square inch under the following conditions ? The beam is 18 feet
between end supports and carries a tile aich on one side having a
nominal depth of 9 inches, effective depth of 6.6 inches, a span of 5
feet, designed to carry a superin:tposed. load of 76 pounds per square
foot in addition to the weight of the arch and other floor materials,
The hollow tile arch weighs 86 pounds per square foot and the other
materials, including plastering, weigh 14 pounds, making a total load,
exclusive of the weight of the beam, equal to 125 pounds per square
foot,

For tie rods of 2// diameter the spac{ng between them would be
5.9 feet, as shown by the table of Spacing of Tie Rods on page 63, in
which the safe stresses in the rods only are considered,

Substituting the proper values in the formula for lateral thrust of
arches, given on page 61, this will be

XY
- 2x66
Substituting this value for w in formula (2) page 66, and assuming

a 107/ beam 25 1bs, per foot, the moment of inertia of which is 6,89,
as given in the Tables of Properties of I-Beams, page 166, we have

710 X 466 5.9
T 2x689

Therefore  p=16000 — 8358 =7 642 1bs, per sq, in,

Hence the safe load as determined by the consideration of vertical

T = 710 Ibs. per lineal foot.

’

= 8 358 1bs, per sq. in,

7642 _ 5
loads only, should be reduced to 16000° °F approximately 48 of the

amount given by the Tables of Safe Loads in case the spacing of the
tie rods is not changed,

The safe vertical load: for a 10// beam, weighing 25 1bs, per foot, 18
feet long between supports, for fibre stress of 16000 Ibs, per square
inch, is 14 470 1bs, uniformly distributed, including the weight of the
beam as given in the Tabies of Safe Loads, on page 87, or 14 020 ex-
clusive of the weight of the beam, and .48 of this is 6730 1bs., which
is the vertical load it can safely carry in order that the total stress due
to it and the lateral thrust shall not exceed 16 000 Ibs. per square inch.
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tual vertical load on the beam under consideration is as

g; X 18 x 125 —5 625 1bs.,
less than the allowable amount, 6730 1bs., as figured above,
smaller beam may suffice,

re, assume a 9inch beam, weighing 21 1bs, per foot, the
inertia of which about an axis coincident with centre line
found in the Table of Properties, on page 166, to be 5.16.
case

p __?&’;_;sg 1,?;  5.9% = 10370 Ibs. per sq, in.

g this in the formula for p we have

p = 16000 — 10370 =5 630 1bs. per sq, in.

¢ the safe vertical load will bc-%%%-,or approximately .85 of

safe load,
s safe vertical load for a 9/ 21 1b, beam, 18 feet long, for a fibre
16 000 1bs, per square inch is 11180 Ibs., as given in the

 beam, is 8 781 1bs,, which is less than the actual amount, 5 625
 calculated above, so that the 97 21 Ib, beam will not suffice.

y it may be found, in 2 manner similar to that used in the
calculations, that the safe vertical load for an 8/ I-Beam,
g 18.0 1bs. per foot, is reduced to .74 of its tabular value of
or 6328 Ibs., and as this amount is greater than the actual
above, namely, § 625 1bs,, the 8/ beam would answer the

‘might deflect beyond the limit for plastered ceilings, it
examined in accordance with the rule or formula given for
ing safe deflections in the explanation of the Tables of Safe
 and elsewhere herein,

ulating this by the rule given on page 80, the safe load for the
e limit of deflection is

W= X7 401 1bs,
greater than the actual amount, 5 625 Ibs,, so that the 8/ beam
nt and proper if the spacing of central tie rods be changed
as assumed in the last case,
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LATERAL STRENGTH OF BEAMS,
WITHOUT LATERAL SUPPORT, !

The Tables of Safe Loads for Cambria I-Beams and Channels anq
Tables of Spacing of Cambria I Beams, on pages 84 to 111, are calcy.
lated on the assumption that proper provision is made for preventing
lateral deflection by means of tie rods or other braces. In order to
prevent undue strains in the compression flange, considered asa col.
umn, the beams should be supported laterally at distances not exceed.
ing twenty times the flange width, this ratio being determined by the
following formula, which gives the safe load for solid columns of soft
steel ;

b 18000

Il
1+ So00E?
in which

p==allowable stress in pounds per square inch.
1 == length between lateral supports in inches,
b= width of flange in inches.

Substituting 16 000 for p in the above formula, which is the allow-

able unit stress of the safe load tables, it is found that the ratio

%—_—1&3’?, from which it may be seen that the compression flange

should be supported laterally at distances not exceeding twenty times
the flange width as stated above.

Beams which are not thus supported laterally should not be loaded
to their full transverse capacity. The allowable fibre stresses and pro-
portions of their full loads which they can safely carry when laterally
supported at various distances is given in the following table:
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TION IN VALUES OF ALLOWABLE FIBRE

FLEXURBE.
Allowablo Tt | proportion of | AU0 ST 8980 | yiigwable Unit | proportion
Stross for Dirsct * or DISABOS | grrves for Direct "
Flozure i | yabular Safe | | lateral Floxure in | gybular Safs
Hxtrome Fibre, Supparts 0 | Eyiremo Fibire,
Flangs Width,
Load 1o bo Load to be
1
P Tsed. R p Used.
16000 1.0 65 7474 AT
15882 0 70 6835 A3
14807 93 75 6261 39
13846 87 80 b745 .38
12781 .80 85 b281 33
11739 73 00 4865 .30
10746 .67 95 4595 29
9818 61 100 4154 26
8063 56 105 3850 24
8182 i | 110 8576 22

e table should be used in connection with the Tables of
Uniformly Distributed for Cambria I-Beams and Channels,
§ to 100 inclusive, and limits the values found therein under
s given above.

d the safe load for a {5-inch standard I-Beam weighing 42
foot for a span of 30 feet without lateral supports:

1_30x12
D~ bb
s above table the proportion of the safe load which the
safely support under these conditions is 47, From the
fe Loads for I-Beams, page 89, the safe load for this beam
rly supported laterally is 20940 pounds, which maultiplied
9842 pounds as the safe load uniformly distributed under
given, including the weight of the beam, or 8582 pounds
load.

) -_-tha data the ratio = 65,
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LIMITING SPANS AND MAXIMUM LOADS OF
I-BEAMS AND CHANNELS DUE TO CRIP-
PLING OF THE WEB.

I-Beams and Channels, when used as beams for very short spans in
which the ratio of length of span to depth of beam is small, should
be examined for safe strength of the web considered as a column,
subjected to crippling due to the shearing strains.

The Tables of Safe Loads of Beams and Channels are computed
with regard to the safe unit stresses due to flexure, and, with one or
two exceptions, as indicated by dotted lines and accompanying foot-
notes, the lengths of spans tabulated are such that the limitation due
to web crippling does not appear. -“The shearing stresses acting in the
web of a beam may be considered to consist of two stresses of equal |
intensity acting at right angles to each other, and at angles of 45 de.
grees with the neutral axis, The intensity of each of these stresses
is equal to the intensity of the vertical shear, which is a maximum at
the points of support for uniform loading, and uniform throughout
from the point of loading to the supports for a superimposed concen-
trated load at the centre.

The vertical shears for different systems of loading may be obtained

by the use of moments in the usual way, and these are given for vari-

ous cases on pages 146 to 149inclusive. |

The shearing stresses which act at angles of 45 degrees with the

neutral axis are equivalent to compressive and tensile forces, and
the former will tend to buckle the web, which should therefore be fig-
ured as composed of a series of columns of a length equal to its diag-
onal depth.
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s the vertical depth of the web in the clear between the fillets
nect it with the flanges, the square of the length of the col-
considered will be 2¢%.

pstituting this value for I? in the formula for long columns

12000

[
1+ sme

p=

12000
1+ 5008

= intensity of vertical shear, in pounds per square inch =
" Total shear in pounds
4 dt.

¢ =—depth of web in clear between fillets in inches,
*?ﬂuclmm of web in inches,

depth of beam in inches,

formula is also applicable for computing the safe shearing
p the webs of plate girders, in which case the length 1 is the
distance between centres of upper and lower rows of rivet
onnecting the webs and flanges.

webs of plate girders should be reinforced by stiffening angles
of support and concentrated loading, and in cases where the
 of shear exceeds that given by the above formula the web
be provided with stiffeners,

-ﬁt]owing tables have been prepared based upon the above for-
e unit shearing stress in the webs of beams and channels.
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MAXIMUM SAFE LOADS FOR I.BEAMS OF ANy
LENGTH AND CORRESPONDING MINIMUM
SAFE SPANS BASED UPON CRIPPLING
OF THE WEB.

For loads in pounds uniformly distributed including weight of beam,

Sotion | Dp8 | Welght | Naghuum | M |Gootion| Depd | Weight | Nazimum | Wini-
¥um- | Beam, p:;t. Load, Span, | Num-| Beam. ]E:. Load, Span,
b Tnghes.| Pounds, | Pounds, | Pest. bes Inches.| Pounds, | Pounds, | Pee,
B 5 8| 55 | 1090 | 1.7|B105| 12| 50 |176%50 | 32
65 | 17790 | 11 55 | 213760 | 28
75 | 26230 | 9 |ppal 15| 42 | 86580 | 73
B9 4| 75 | 1530 | 21 45 | 106100 | 62
85 | 22670 | 16 50 | 146260 | 43
95 | 20820 | 12 55 | 186740 | 4.0
105 | 8&0 | 11| ° 60 | 222070 | 36
B13l 5| 975 | 20050 | 2.6 |B109! 15 60 | 160940 | 5.5
1295 | 99730 | 15 6 | 201830 | 46
1475 | 57400 | 12 ;g 270 | 41
B17 6|1295 | 25130 | 81 7
v v d B 80 | 316160 | 3.4
17.95 | 62890 | 1.6|B113| 15| 80 | 247900 | 46
ol 715 | sost0| 37 A B
o ol L 100 | 399220 | 34

B9 818 | 96310 | 42
by | (08| 425w | i |iome | o
5 | T | 24 6 | 194040 | 55
225 | 91500 | 2.1 70 | 232870 | 49

Bogl 921 | 42150 | 48
AP
% | 146670 | 19 7 mf“ 6.7
593 10|25 | 4so60 | 5a B1R1) 200 80 IRT ) BT
8 | BGGMO | 84 90 | 257610 | 66
% | 126460 | 2.6 95 | 205400 | 60 |
40 1252:293 22 100 | 933150 | 5.5
B4l 12| 3L5 62 Ipgol 24| 80 | 127540 | 147
35 91730 45 85 | 166820 | 118
40 130540 | 35 90 | 202450 | 10.1
B105 12 | 40 99380 | 4.9 95 | 239330 | 88
| “la l1ssi0 | 88 100 | 277070 | 79

=
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SAFE LOADS FOR STANDARD CHAN-
OF ANY LENGTH AND CORRESPOND-
m MINIMUM SAFE SPANS BASED
UPON CRIPPLING OF THE WEB.

in pounds uniformly distributed including weight of

Weight Minl- |goion | Depth | Weight ¥ini-
fo | SATE | gm e pattsl A [ SRIAZ | o
Pounds, | Pounds, | Peet, - Inches| Pounds, | Pounds. | Feet
3| 4 10970 | 1.1 | 025 81875 | 83150 [ 1.5
. 5 17830 | 0.8 21.25 | 101800 | 1.3
I 6 25260 .6
d 020 | 91325 | 28120 [ 4.0
4| 525 | 14800 | 1.4 15 42250 | 2.9
| 625 | 21660 | 1.1 20 80080 | 1.8
725 | 20830 | .9 25 118810 | 1.4
6| 65 17800 | 1.6 |033 | 10|15 30670 | 4.7
L 19 35900 [ 1.1 20 67420 | 2.6
115 | 54920 [ 9 25 | 107670 | 1.9
£ 30 | 147010 | 1.6
8| 8 20280 | 2.3 35 | 182040 | 1.4
105 | 89580 | 1.4
58300 | 1.1 |C41 | 12 [ 205 41390 | 55
155 | 76540 [ 1.0 25 75440 | 35
¢ 30 114230 | 2.6
7| 075 | 2280 | 28 8 | 156000 [ 2.1
11225 | 43660 | 1.7 40 103920 | 1.9
1475 | 62200 | 1.4
1725 | 8110 | 123|068 | 15|33 83430 | 54
19.75 | 99880 | 1.1 35 95070 | 4.9
40 | 130940 | 4.3
8| 11.25 | 25560 | 3.4 45 171400 | 32
13.75 2.2 50 211750 | 28
16.25 | 64140 | 1.7 ] 251710 | 25
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COEFFICIENTS FOR DEFLECTION IN INCHES FOR,
CAMBRIA SHAPES, USED AS BEAMS SUB-
JECTED TO SAFE LOADS UNIFORMLY
DISTRIBUTED.

Distance | Coeficient for | Coeficient for |  Distanos | Coemcient for | Cosliient for =
betwoen  [Fibre Stress of | Fibre Stress of belweenn  [Fibire Stress of | Fibre Stress of
Su 16000 Ibs. 12500 lbs, per Inp;-m 16000 Ibs. 12500 Iba, par
in Sqaare Inch, | Square Inoh, in Feet. ‘Squaroe Inch, | Square Inch,
=T AN - A H H
4 265 207 23 8.756 6.841
b 414 .23 %4 9.534 7448
6 596 466 % 10.845 8.082
' 811 634 26 11.189 8.741
8 1.059 828 27 12.066 9.427
9 1.941 1.047 28 12.977 10.138
10 1.655 1.208 20 13.920 10.875
11 2,003 1.565 30 14.897 11.638
12 2.383 1.862 31 15.906 12.427
13 2,707 2.185 32 16.949 13.241
14 3.244 2.504 33 18.025 14.082
15 724 2.909 34 19.134 14.948
16 4.287 3.310 35 20.276 15.841
17 4.783 3.787 36 21.451 16.769
18 5,363 4.190 87 22.659 17.703
19 5.975 4.668 38 23.901 18.672
20 6,621 5172 39 25.176 19,668
21 7.299 5.703 40 26,483 20.680
22 8,011 6.259

The above cocfficients are for use in obtaining the deflection of stee]
shapes subjected to transverse strain, under their uniformly distributed
safe loads for extreme fibre stresses of 16 000 pounds and 12 500 pounds
per square inch ; the modulus of elasticity being 29 000 000,

To find the deflection of any shape that is symmetrical about its
neutral axis under the above conditions of loading when used as a
beam, such as I-Beams, Channels, etc., divide the coefficient in the
table corresponding to the given span and fibre stress, by the depth of
the beam in inches. The result will be the deflection in inches,

To find the deflection of any shape that is unsymmetrical about its
neutral axis when used as a beam, under the above conditions of load-
ing, such as T-Bars, Angles, etc., divide the coefficient in the table cor-
responding to the given span and fibre stress by twice the distance of
the most remote fibre from the neutral axis, expressed in inches.

If, in construction, the beam is placed in position in the usual manner
upon its end supports without special scaffolding or falsework between
them, it will deflect somewhat by reason of its own weight, and upon
the addition of external loading a further deflection will occur.

The deflections obtained as above described are the total deflections
due to the weight of the beam itself and the superimposed safe load
uniformly distributed.




CAMBRIA STEEL. w7

to find, from the preceding table, the deflection in inches for
shapes used as beams under their safe loads uniformly distrib-
ding the weight of the beam:
eff on in inches.
h between supports in feet.
;weﬂcient for deflection from table for fibre stress of 16 000
nds per square inch.
coefficient for deflection from table for fibre stress of 12 500
unds per square inch,
depl?of beam in inches for symmetrical sections.
distances in inches from neutral axis to most remote fibre
- for unsymmetrical sections.

For SYMMETRICAL SECTIONS.
e stress of 16 000 pounds per square inch D —

allm

[}
re stress of 12 500 pounds per square inch D = Pa-
For UNSYMMETRICAL SECTIONS.

e stress of 16 000 pounds per square inch D = 5
1
1
e stress of 12 500 pounds per square inch D=2Ex—
ExaMPpLES, ;
To find the deflection of a 9’/ I-Beam weighing 30 pounds
for a span of 15 feet and a maximum hbre stress of 16 000
square inch, under its safe load uniformly distributed.
above table the deflection coefficient for this case is found
4, which divided by 9, the depth of the beam in inches, gives
ch is the required deflection in inches.
Joad for this beam under the conditions named is 16100
ng the weight of the beam itself as stated in the Tables
s for Cambria I-Beams on page 87..
[ —"To find the deflection of a 6’/ % 47 x }'/ angle, sup-
the ends on its short leg as a horizontal base, for a span of 9
maximum fibre stress of 16 000 pounds per square inch under
d uniformly distributed including its own weight.
the table of « Properties of Angles” on page 183 the distance
the neutral axis to the back of the shorter leg is found to be
which subtracted from the length of long leg, 6 inches,
as the distance x, from the neutral axis to the most re-
t. From the above table the deflection coefficient for this
to be 1,341, which divided by 8,02, twice x,, gives ,167,
required deflection in inches,
or deflections of Beams, Channels and Z-Bars due to any
uniform load see coefficients of deflection N and N/ in the
Properties relating to these sections and the accompanying

tions of any symmetrical beams due to various systems of
general formule and diagrams on pages 144to 149 inclusive.
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TABLES OF SAFE LOADS FOR CAMBRIA SEC-
TIONS USED AS BEAMS, AND SPACING
FOR CAMBRIA I-BEAMS.

Pages 84 to 143 inclusive.

TaBLES oF SAFE LOoADS AND SPACINGS.

The Tables of Safe Loads for Cambria I-Beams, Channels, Angles,
T-Bars and Z-Bars, give the safe loads in pounds uniformly distrib-
uted for all usual spans based upon extreme fibre stresses of 16 00j
pounds per square inch.

These loads include the weight of the steel shape itself, which
should be deducted in order to obtain the external load that it wil]
safely carry. In case the shape is used to support a floor, the weight
of the steel, together with that of the other portions of the floor con-
struction, must be deducted in order to obtain the net live load which
can be safely sustained. Weights of hollow tile floor arches and fire.
proofing material are given on page 65, to which should be added the’
weight of plastering, filling on top of arches and the weight of the
material forming the surface of the floor, in order to obtain the de
load of materials in figuring fireproof floors, in addition to the weight
of the steel.

A table of superimposed loads per square foot, exclusive of th
weights of materials, in accordance with the usual practice for diff;
ent classes of buildings, is given on p. 64.

The Tables of Safe Loads for Cambria sections used as beams an
the Tables for Spacing of Cambria I-Beams are calculated on the
sumption that ffper provision has been made for preventing late
deflection by means of tie-rods or other braces spaced at suitable d
tances apart; which for beams and channels should not exc
twenty times the flange width. In cases where intermediate late
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srt is not provided, the safe loads shown in the tables must be

ﬁ for beams and channels the amount of this reduction

etermined by reference to the explanations and tables there-
e5 70 and 71.

st of floor arches, which is considerable, particularly in the

ng spans or distances between tie-rods, should be taken iuto
where it tends to produce lateral flexure of the floor beams.

janations of this and a formula for reducing the unit stresses
loading, on account of the additional stresses caused by

forces, are given on pages 66 to 69 inclusive.

¢ instances the allowable deflection will govern the design

m the transverse strength, as in the case of beams carrying
«ceilings, in which the deflection should be limited to ; inch
of span, or 5}y of the distance between supports in order
d cracking the plaster.
 limit of deflection is indicated in the tables by full horizontal
he figures below which correspond to loads or spacings for the
pans that will produce greater deflections than the allowable
r plastered ceilings,
e deflection limits of the Tables of Safe Loads have been calcu-
or the total loads, including the weight of the section used as a
. The superimposed live load will not produce all of this deflec-
therefore the deflection limit of the tables includes an ele-
of safety for the reason that the beams will be deflected, after
put in place, by their own weight and that of the floor materials
the plastering is applied.
ses where the deflection limits the use of the beam for the safe
esponding to the fibre stresses of the tables, the beam may be
h & less load such as to produce only the allowable deflection.
er load corresponding to the limit of deflection may be ob-
i for any span from the Table of Safe Loads as follows:

W=V, x 1

i
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in which -

W = safe load in pounds for the limit of deflection for plastered ceil.
ings = y}; of the span.

W, == safe load of tables next above the line giving the limit of deflcc-
tion,

I, ==length of span in feet corresponding to W, from the table.

L, == length of span for the case under consideration.

This may also be expressed by the following — *

RuLE.

Multiply the safe load next above the heavy line of the tables by
the square of the corresponding span in feet and divide the product
by the square of the required span. The result will be the required
load corresponding to the limit of allowable deflection for plastered
ceilings.

A Table of Deflections for Cambria shapes used as beams, subjected
to their safe loads uniformly distributed, and accompanying explana-
tions with examples, are given on pages 76 and 77.

TABLES OF SAFE LoADs FOR I-BEAMS AND CHANNELS.

Tables of Safe Loads for all sizes and weights of Cambria I-Beams
and channels for the usual spans, expressed in feet, are given on pages
84 to 100 inclusive.

TABLES FOR SPACING OF CAMBRIA I-BEAMS,

Tables for Spacing of Cambria I-Beams for a total load of 100
pounds per square foot including the weight of the beam, correspond-
ing to spans from 4 to 36 feet, are given on pages 101 to111 inclusive,

Yor any given size of beam the spacing or distances from centers to
centers for different intensities of loading varies inversely as the load,
so that the spacing for any intensity of loading may be found from
the tabular spacing by proportion as stated in the notes at the foot of
the tables.
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ES OF SAFE LOADS FOR ANGLES,
T-BARS AND Z-BARS.

on pages 114 to 143. In these tables the safe loads for equal
les are given on the assumption that one of the legs of the
rizontal and the other leg vertical. In the case of angles
legs the safe loads are given for both positions, that is,

PLES OF APPLICATION OF TABLES OF
g LOADS AND TABLES OF SPACING.

ExampLe I.

proper size of beam with a clear span of 24 feet to carry
sed load of 80000 pounds uniformly distributed, the de-
' be such as not to crack a plastered ceiling ?
Tables of Safe Loads for Cambria I-Beams, page 89, it is
a 15-inch standard beam of this length, weighing 60 pounds
, will carry a gross load of 81 910 pounds, and the weight of the
f is 60 % 24 — 1440 pounds. Thus the net load may be
ds, so that this is the proper s*ze for the conditions named,
sction is within the allowable limit, which is shown to be at
of 80 feet as indicated by the horizontal line on the table.
rly it may be found from page 90, that a {5-inch special beam,
unds per foot, will more than suffice, but as this section is not
kept in stock the standard 15-inch 60-pound beam should be
if prompt delivery is wanted.
y also be found from page 92, that an 18-inch 55-pound beam
ly suffice, and as this is both stiffer and lighter than the 15-
pound beams, it could be used with economy if otherwise
for the location.

_ Examrere IT.
, _-':._ the safe load for an 8inch standard I-Beam weighing 18.0
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pounds per foot for a span of 20 feet, the deflection to be such as not
to crack a plastered ceiling ?

From the Tables of Safe Loads, page 86, it is found that the safe
load for the beam in question is 7 580 pounds, but this value is below
the line which indicates the span corresponding to the allowable limit
of deflection.

Substituting the proper values in the formula for obtaining the
reduced load corresponding to the allowable deflection, as given on
page 80, we have

1
W WaX 1 9480 X160 pounds,

which is the safe load required.

Examrre IIL

Required the best arrangement of beams for the floor system of a
building 40 feet wide x 88 fect deep to safely support a live load of
100 pounds per square foot, using 10-inch tile arches resting on 12-inch
I-Beams.

The weight of the flcor materials will be about §0 pounds per square
foot, allowing 39 pounds for the arch and 11 pounds for the other
materials, or a total load of 150 pounds per square foot to be carricd
by the beams.

From the Table of Spacing for I-Beams for a uniform load of 100 |
pounds per square foot, page 105, it is seen that 12’/ standard I-Beams |
weighing 813 pounds per foot and spaced 9.6 feet apart from center to
center can be used with a span of 20 feet, and for a load of 150 pounds
per square foot the spacing will be

9.6 x 100

50 = 6.4 feet.

This will require one row of interior columns lengthwise of
building.

To support the beams at the center of the building will require a
line of girder beams resting on the columns. Assume the columns 22
feet apart, thus dividing the building into 8 bays, four on each side
of the center.
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ad on each girder will be

40
g X 22 X 150 = 66000 pounds.

the Table of Safe Loads, page 89, it is found that this will
two 15-inch standard 1-Beams, each weighing 60 pounds per
unt of the advisability of spacing the floor beams equally,
pent outlined above would reduce their distances to

‘eet center to center, so that 10-inch I-Beams, weighing 40

per foot, might be used for the body of the floor, as may be
ed by referring to the Table of Spacings of Cambria I-Beams,
ind calculating as before, with the result that the allowable
. fw these conditions is found to be 5.7 feet, The 10-inch 40-
a under these condilions, will, however, defiect almost to
ble limit for plastered ceilings, besides, they are heavier
12 inch 31.5-pound beams first considered, so that the latter
he stiffer and more economical.
h the load on the girder is not uniformly distributed, but
l at three points between the supports, the bending
in this case will be the same as if the load were figured to be
ed uniformly, and for similar cases with different spacings
ents would be very nearly identical.

i8S OF MAXIMUM BENDING MOMENTS.

he Tables of Maximum Bending Moments for beams and chan-
n on pages 112 and 113 are useful in determining the proper
‘required to support one or more irregularly located concen-
loads or various arrangements of loads to which the tables of
uniformly distributed will not apply,

method used consists in computing the maximum bending
t in foot pounds resulting from the specified loading, the
section corresponding to a fibre stress of 16000 or 12 500 Ibs,
e inch, being taken directly fromn the tables without further
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SAFE LOADS IN POUNDS UNIFORMLY DIS.
TRIBUTED FOR CAMBRIA I.BEAMS.

Safe loads below are figured for fibre stress of 16 000 pounds per
square inch and include weight of beam,

STANDARD I-BEAMS.

—

Distanze
between | S Inch No. B 5. 4 Inch No.B9.
:’:: 55 | a5 | 75 ws | 85 | 95 | 105
ibs. 1bs. 1bs. 1bs. 1bs, 1bs. 1bs
4 4410 | 4780 | 5180 7950 8470 9000 9520
b 8530 | 3830 | 4140 6360 6780 7200 7610
6 2040 | 3190 | 8450 5300 5650 6000 6350
7 |72520 | 2730 | 2960 | 4540 | 4840 | 5140 | 5440
8 2210 | 2390 | 2500 3980 4240 4500 4760
9 | 1960 | 2130 | 2800 | 3530 | 8770 | 4000 | 4230
10 1770 | 1910 | 2070 8180 3390 3600 3810
11 | 1600 | 1740 | 1880 2890 | 8080 | 8270 | 8460
12 | 1470 | 1590 | 1730 2650 | 2820 | 8000 | 3170
13 | 1360 | 1470 | 1590 2450 | 2610 | 2770 | 2930
14 1260 | 1870 | 1480 2270 2420 2570 2720
16 1180 | 1280 | 1380 2120 2260 2400 2540
16 | 1100 | 1200 [ 1290 1900 | 2120 | 250 | 2380
17 | 1040 | 1130 | 1220 1870 | 1990 | 2120 | 2240
18 980 | 1060 | 1150 1770 | 1880 | 2000 | 2120
19 930 | 1010 | 1000 1670 1780 1890 2000
20 880 | 960 | 1040 1500 | 1690 | 1800 | 1900
21 840! o101 090 510 | 1610 | 1710 | 1810

For safe loads below the heavy lines, the deflections will be greater

than the allowable limit for plastered ceilings = y}4 span.
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1 LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I BEAMS.

Joads below are figured for fibre stress of 16 000 pounds per
jnch and include weight of beam.

STANDARD I-BEAMS.

5 Inch No. B 13. 6 Inch No. B17.

.76 12.26 1475 12.256 14.76 17.25
1bs. ibs. 1bs. 1bs. 1bs. 1bs.

12000 | 14520 16160 19370 21320 23280
10320 | 11620 12030 15490 17050 18620

8600 9680 10770 12910 14210 16520
7870 8300 9230 11070 12180 13300
6450 7260 8080 9680 10660 11640
5730 6460 7180 8610 9470 10350
5160 | 5810 6460 7750 8530 9310

4690 | 5280 5880 7040 7750 8460

6460 7110 7760
3970 | 4470 4970 5960 560 7160
3680 | 4150 4620 5530 6090 6650
3440 | 3870 4310 5160 5680 6210

3220 3630 4040 4840 5330 5820
3030 3420 3300 4560 5020 5480
2870 3230 3590 4300 4740 5170
2720 3060 3400 4080 4490 4900
2580 2000 3230 3870 4260 4660

2460 | 2770 3080 3690 4060 4430
2340 | 2640 2940 3620 3880 4230
2240 | 2530 2810 3370 g;ég 4050

2060 2320 2590 3100 3410 3720
1980 2230 2490 2080 3280 3580
1910 R150 2390 2870 3160 3450
ainreld sleien i 2770 3050 3330

han the allowable limit for plastered ceilings = 3} span.
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Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of beam.

CAMBRIA STEEL. '
SAFE LOADS IN POUNDS UNIFORMLY DIS. i

TRIBUTED FOR CAMBRIA I-BEAMS.

between

supports
In feet.

STANDARD I-BEAMS.

7 Inch No. B 21, 8 Inch No. B 25.

18 17.6 20 18.00 | 2025 | 2276 | 2525
1bs. | 1bas. 1bs. 1bs. 1bs. 1bs. 1bs.

26
27
28
20

27600 | 29850 | 82140 | 87920 | 40130 | 42740 | 45360
92080 | 23880 | 25710 | "30830 | 32100 | 84190 | 36200

18400 | 19900 | 21430 | 25280 | 26750 | 28500 | 80240
15770 | 17060 | 18370 | 21670 | 22930 | 24420 | 25920
13800 | 14930 | 16070 | 18960 | 20080 | 21870 [ 22680
12270 | 13270 | 14280 | 16850 | 17830 | 19000 | 20160
11040 | 11940 | 12860 | 15170 | 16050 | 17100 | 18140

10040 | 10860 | 11690 | 13780 | 14590 | 15540 [ 16400
9200 | 9950 | 10710 | 12640 [ 13380 | 14250 | 15120
8400 | 9190 | 9890 | 11670 | 123850 | 13150 | 13960
7800 | 8530 | 9180 | 10830 | 11470 | 12210 | 12060

7360 | 7960 | 8570 | 10110 | 10700 | 11400 | 12100

6900 | 7460 | 8030 9480 | 10080 | 10690 | 11340

6490 | 7020 | 7560 8920 | 0440 | 10060 | 10670
6130 | 6630 | 7140 | 8430 | 8920 | 9500 | 10080
5810 | €980 | 6770 | 7980 | 8450 | 9000 | 9550
5520 | 5970 | 6430 | 7580 | 8030 | 8550 | 9070

5260 | 5690 | 6120 7220 7640 8140 8640
5020 | 5430 | 6840 6390 7800 7770 8250
4800 | 5190 | 5590 6590 6980 7430 7890
4600 | 4980 | 5360 6320 6690 7120 7560
4420 | 4780 | 5140 6070 6420 6840 7260

4250 | 4590 | 4940 5830 6170 6580 6980
4090 | 4420 | 4760 5620 5940 6330 6720
3940 | 4260 | 4500 5420 5730 6110 6480
3810 | 4120 | 4430 5230 55630 5900 6260

Tor safe loads below the heavy lines, the deflections will be greater
than the allowable limit for plastered ceilings — 15 span.

The safe load above dotted line is greater than the safe load for
crippling of web, as explained and shown on pages 72 to 74 inclusive,
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'@ LOADS IN FCUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I.BEAMS.
Joads below are figured for fibre stress of 16000 pounds per
nch and include weight of beam.

STANDARD I-BEAMS.

9 Inch No. B 29. 10 Inch No. B 33.

| 21 | 25 30 35 25 30 35 40
| 1bs. | 1bs. | 1bs. | 1bs. | 1bs. | 1bs. | 1bs. 1bs.

| 25160 | 27240 | 30180 | 83120 | ... | Loon | ienn | s
59370 | 24210 | 26830 [ 20440 | ... [ Ll DI | L
| 50180 | 21790 | 24150 | 26500 | 26050 | 28620 | 81240 | 33850
| 18300 | 19810 | 21950 | 24000 | 23680 | 26020 | 28400 | 30780
16770 | 18160 | 20120 | 22080 | 21710 | 23850 | 26030 | 28210
| 15480 | 16760 | 18570 | 20380 | 20040 | 22020 | 24030 | 26040
| 14380 | 15570 | 17250 | 18930 | 18610 | 20450 | 22310 | 24180
13420 | 14530 | 1600 | 17670 | 17360 | 19080 | 20830 | 22570

12580 | 13620 | 15090 | 16560 | 16280 | 17800 | 19520 | 21160
11840 | 12820 | 14200 | 15500 | 15320 | 16840 [ 18380 [ 19910
11180 | 12110 | 13410 | 14720 | 14470 | 15900 | 17350 | 18810

0690 | 11470 | 12710 | 19950 | 18710 | 15070 | 16440 | 17820
10064 | 10900 | 12070 | 13250 | 13020 | 14310 | 15620 | 16930

9590 | 10380 | 11500 | 12620 | 12400 | 13630 | 14880 ( 16120
0150 | 9910 | 10980 | 12050 | 11840 | 13010 | 14200 | 15390
8750 | 9480 | 10500 | 11520 | 11320 | 12450 | 13580 | 14720
8390 | 9080 | 10060 | 11040 | 10850 | 11930 | 13020 | 14110
8050 | 8720 | 9660 | 10600 | 10420 | 11450 | 12500 | 13540

| 7740 | 8380 9200 | 10190 | 10020 | 11010 | 12020 | 13020
| 7460 | 8070 | 8940.| 9810 | 9650 | 10600 | 11570 | 12640
| 7190 | 7780 | 8620 | 9460 | 9300 [ 10220 | 11160 | 12090
6940 | 7510 | 8330 | 9140 | 8080 | 9870 10770 | 11670
6710 | 7260 | 8050 | 8330 | 8680 | 9540 [ 10410 | 11280

6490 | 7030 | 7790 | 8550 | 8400 | 9230 | L0080 | 10920
8140 | 8950 | 9760 | 10580
e P | e 7890 | 8670 | 9470 | 10260
: loads below the heavy lines, the deflections will be greater
he allowable limit for plastered ceilings = g} span.
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SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I BEAMS.
Safe loads below are figured for fibre stress of 16 000 pounds per
square inch and include weight of beam.

STANDARD SPECIAL
e I-BEAMS. I-BEAMS.
Distance
vetween | 12 Inch No. B 41, 12 Inch No. B 105.
Ty 81.6 35 40 40 45 50 1]
1ba. | 1bs. 1ba. 1bs. 1bs. 1bs. 1bs.

10 | 38370 | 40680 43720 47810 | 50700 | 53930 | 57070

11 | 34830 36890 89740 43470 | 46180 | 49030 | 51880
12 | 31970 | 83820 ( 86430 39840 | 42330 | 44040 | 47560
13 | 20510 [ 31220 33630 86780 | 39070 | 41480 | 43900
14 | 27400 | 28990 | 31230 34150 | 36280 | 38520 | 40760
15 | 25580 | 27060 | 29140 31830 | 33860 | 35950 | 38040

16 | 239801 25360 ( 27320 20880 | 81750 | 33710 | 35670
17 | 22570 | 3870 ( 257R0 28180 | 29880 | 81720 ( 33570
18 | 21310 | 22540 24290 26560 | 28220 | 29960 | 381700
19 | 20190 | 21360 | 23010 25160 | 26730 | 28380 [ 30040
20 | 19180 20200 21860 23910 | 25400 | 26060 | 28530

21 | 18270 19320 | 20820 22770 | 24190 | 26680 [ 27170
22 | 17440 18450 19870 21730 | 23090 | 24510 [ 25940
16680 | 17640 | 19010 20790 | 22080 | 23450 | 24810
15990 | 16910 | 18220 19920 | 21160 | 2470 | 23780

23
24
95 | 15350 | 16230 | 17490 | 19130 | 20820 | 21670 | 22830
26

14760 | 15610 16810 18390 | 19540 | 20740 | 21950
27 | 14210 15030 16190 17710 | 18810 | 19970 | 21140
28 | 18700 14490 15610 17080 | 18140 | 19260 | 20380
29 | 13230 13990 | 15070 16490 | 17510 | 18600 | 19680
30 | 12790 13530 ( 14570 15940 | 16930 | 17980 | 18020

31 | 12380 13090 | 14100 15420 | 16380 | 17400 | 18410
82 | 11990 12680 13660 14940 | 15870 | 16850 | 17830
83 | 11630 12300 13250 14490 | 15390 | 16340 | 17290
34 | 11280 11940 | 12860 14060 | 14940 | 15860 | 16780
85 | 10060 | 11590 | 12480 13660 | 14510 | 15410 | 16300

36 ! 10660 ' 11270' 12140 13280 ' 14110 ' 14980 ' 15850

For safe loads below the heavy lines, the deflections will be gl‘eat;
than the allowable limit for plastered ceilings = 3} span.
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#8 LOADS IN POUNDS UNIFORMLY DIS-
BUTED FOR CAMBRIA I.BEAMS.

below are figured for fibre stress of 16 000 pounds per
h and include weight of beam.

STANDARD I-BEAM.

15 Inch No. B 53.
42 45 5O b5 60
1bs. ibs iba. 1bs. 1bs.
62830 64830 68750 72670 76600

| 67120 58940 62500 66070 69630
49870 52890 55900 58920
46310 49110 51910 54710
43220 45840 48450 51060
40520 42970 45420 47870

42750 45060

42550

24120 36190 88250 40310

38300

30870 32740 34610 36470
33030

33300

31910

25930 27500 29070 30640

24940 26440 27950 20460

28370

22360 23710 25060 26410

20910 22180 23440 24710

23940

19650 20830 22020 23210
20220

18520 19640 20760 21880

17450 18010 19100 20190 21280

fe loads below the heavy lines, the deflections will be greater
= allowable limit for plastered ceilings = }; span.
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SBAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I.BEAMS.
Safe loads below are figured for fibre stress of 16 000 pounds per
square inch and include weight of beam.

-_

SPECIAL I-BEANM.

Distance

between 15 Inch No. B 109.

supports —

o 80 65 70 75 80

1bs. 1bs. 1bs. 1bs. 1ba.
10 86610 90470 94390 98310 102230
1 78740 82240 85810 89370 92940
12 72180 76300 78660 81920 85190
13 66630 69590 72610 75620 78640
14 61870 64620 67420 70220 73020
15 b7740 60810 62020 65540 68150
16 B4130 56540 58990 61440 63890
17 50950 53220 55520 57830 60140
18 48120 b0260 52440 54620 56790
19 45590 47610 49630 b1740 53810
20 43310 45230 47190 49150 b1120
21 41240 43080 44950 46810 48680
2 89370 41120 42900 44690 46470
23 57660 39330 41040 42740
24 36090 37690 39330 40960 42600
25 34650 36190 37750 39320 40890
26 23310 34790 36300 37810 39320
27 33510 34960 36410 37860
28 30930 82310 83710 35110 36510
29 20870 31200 32550 33900 35250
30 28870 30160 31460 32770 34080
31 27940 20180 30450 31710 32080
32 27070 28270 29500 30720 31950
33 26250 27410 28600 20700 30980
B 25470 26610 27760 28910 30070
35 24750 25850 26970 28090 20210
24060 25130 26220 27310 28400

For safe loads below the heavy lines, the deflections will be greater
than the allowable limit for plastered ceilings = 5} span.
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CAMBRIA STEEL. a1

LOADS IN POUNDS UNIFORMLY DIS.
‘RIBUTED FOR CAMBRIA 1 BEAMS.

Is below are figured for fibre stress of 16 000 pounds per
and include weight of beam,

BPECIAL I-BEAM.

15 Inch No. B 113.

85 20 o6 100
1bs. 1bs. 1ba. 1bs.

116030 119960 123880 127800
105490 108050 112620 116180

89260 92270 95200 98310
82880 85630 83480 91280

T9870
68260 70560 72870 75180

r safe loads below the heavy lines, the deflections will be greater
n the allowable limit for plastered ceilings = y}; span.




22 CAMBERIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I'-BEAMS.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of beam.

STANDARD I-BEAMS.

Distance —
Between 18 Inch No. B 65. 20 Inch No. B 73.
sk 556 60 65 70 65 70 -7_15_‘-
in foet.

1bs. | 1bs. ibs. ibs. 1bs. 1bs. 1bs,

10 | 94290 | 99770 | 104470 | 109180 | 124750 | 130110 | 185340
11 | 85720 | 90700 | 94980 | 99250 | 113410 | 118280 | 123040
12 | 78570 | 83140 | 87060 | 90980 | 103960 | 108430 | 112780
13 | 72530 | 76740 | 80360 | 83980 95960 | 100090 | 104110
14 | 67350 | 71260 | 74620 | 77990 89110 | 92040 | 96670
15 | 62860 K 66510| 69650 | 72790 83170 | 86740 | 90230
16 | 58030 | 62360 65300 | 68240 77970 | 81320 | 84590
17

18 | 52380 | 55430 | 58040 | 60660 69310 | 72280 | 75190
19 | 49630 | 52510 | 54990 | 57460 65660 | 68480 | 71230
20 | 47140 | 49880 | 52240 | 54590 62370 | 65080 | 67670

21 | 44000 | 47510 49750 | 51990 59400 | 61960 | 684450
42860 | 45350 | 47490 | 49630 56700 | 59140 | 61520

39290 | 41570 | 43530 | 45490 51980 | 54210 | 56390
37720 | 39910 | 41790 | 43670 49900 | 52040 | b4140

36260 | 38370 | 40180 | 41990 47980 | 50040 | 52050
43020 | 44870 | 46670
81430 | 33260 | 34820 | 36390 41580 | 43370 | 45110
80420 | 321801 33700 | 85220 40240 | 41970 | 43660
33080 37800
27730 | 29340 | 30730 | 32110 36690 | 38270 | 39810
26940 | 28510| 29850 | 31190 35640 | 3770 | 38670
26190 ' 277101 20020 | 30330 34650 | 36140 | 37590

2 wesEe SBENE RN
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.CAMBRIA BTEEL. 23

LOADS IN POUNDS UNIFORMLY DIS-
[BUTED FOR CAMBRIA I'BEAMS.

s below are figured for fibre stress of 16000 pounds per
and include weight of beam.

SPECIAL I-BEAM.

20 Inch No. B 121,

B85 20 25 100
1bs. 1bs. 1bs. 1bs.

160910 166140 171370 176600
146280 151040 155790 160540

114940 118670 122410 126140
107270 110760 114250 117730

47330 48860 50400 51940




24 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS.
TRIBUTED FOR CAMERIA I-BEAMS.
Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of beam.

STANDARD I-BEAM.

Distance —
batween

el 24 Inch No. B 89.

in feel. 80 85 20 95 100

1bs. ibs. 1bs. 1bs. 1bs.

——

10 | 1855630 192700 108970 205240 211520

i1 | 168660 175180 180880 186590 192290

12 | 154610 | ~160580° | 165810 171040 176270
13 | 142720 | 148230 153050 157880 162710
14 | 132520 | 137640 142120 146600 151080

15 |"123690 7| 128460 182650 136830 141010

16 | 115060 120430 124360 128280 132200
17 | 109140 113350 117040 120730 124420
18 | 103070 107050 110540 114020 117510
19 97650 101420 104720 108020 111330
20 92770 96350 99430 102620 105760

21 88350 91760 94750 97740 100720
84330 87590 90440 93290 §6140

83780 86510 89240 91960
77300 80200 82900 85520 83130
74210 77080 79590 82100 84610

71360 74110 76530 78940 81350
68720 71370 73690 76020 78340
71060 73300 75540
63980 66450 63610 70770 72940
61840 64230 66320 68410 70510

59850 62160 64180 66210 68230
57980 60220 62180 64140 66100
56220 58390 60290 62200 64100
56680 58520 60370 62210
53010 55060 56850 58640 60430

51540 53530 65270 57010 58760
Safe loads above dotted line are greater than safe loads for web crip.
pling, as explained and shown on pages 72 to 74 inclusive.
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CAMBRIA STEEL.

LOADS IN POUNDS UNIFORMLY DIS-

FOR CAMBRIA CHANNELS.

2ds below are figured for fibre stress of 16000 pounds per-
nch and include weight of channel.

STANDARD CHANNELS.

 Inch No.C5.| 4InchNo.C9.

5 Inch No. C 13.

s 6 | 525
8. |1bs. | 1bs. | 1bs.

8.25
1bs.

7.25
1bs.

6.5
1bs.

]
1bs.

11.56
1bs.

- bl 670 | 920
 B10[ 570| 640 | 830

s 650, 610 | 840
& 630" 590 | - 810

5570
4450

3710

3180
2780

2230

2020
1860
1710
1590
1480

1390
1310
1240
1170
1110

1060
1010
970
930
890

6080
4870

4060

3430
3050

2470

9460
770

6310
5410

4210

11100
8880

7400
6340
6650

4930
4440

1510

4040
3700
3416
3170
2060

2770
2610
2470
2340
2220

2110
2020
1930
1850
1780

safe loads below the heavy lines, the deflections will be greater
allowable limit for plastered oexhngs w4y span.




26 CAMBRIA STEEL,

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA CHANNELS.

Safe loads below are figured for fibre stress of 16000 pounds per

square inch and include weight of channel.

STANDARD CHANNELS.

Distance

wotwesn. 6 Inch No, C 17, 7 Inch No. C 21

h'u' 8 (105 13 | 155 | 075 |12.25 1475 17.25|10.75
ibs. |1bs. | 1bs. | 1bs. | 1bs. | 1bs. | 1bs. | 1bs. | 1bs,

11550|134{0h15400 17360 | 16070 | 18410 | 20700 | 22090 | 25280

9240 10750| 12320 | 13800 | 12850 | 14730 | 16560 | 18390 | 20220

4

; l

6 | 7700| 8960] 10270 | 11570 (10710 | 12280 | 13800 | 15330 | 16850
7 8600 7680, 8300 | 9920 | 9180 | 10520 | 11830 | 13140 | 14440
8 5?80! 6720/ 7700 | 8680 | 8030 | 9210 | 10350 | 11490 | 12640
9 | 5130 5970, 6340 | 7720 [ 7140 | 8180 | 9200 | 10220 | 11230
10 | 4620 5380 6160 | 6940 | 6430 | 7870 & 8280 | 9200 | 10110

11 | 4200, 4890 6310 | 5840 | 6700 | 7530 | 8360 | 9199
12 | 3850 4480 51so 5790 | 5360 | 6140 | 6000 | 7660 | 8430

13 'ﬁﬁ; nﬁ| 3740 | bo40 | 4040 | 5670 | 6370 | 7070 | 7780
14 88003840 4960 | 4590 | 5260 | 5910 | 6570 | 7220

15 anaoi saao[ mo 4630 | 74280 | 4010 | 5520 | 6180 | 6740

16 8890 83&0! 3850 | 4340 | 4020 | 4600 | 5180 | 5750 | 6320
17 | 3620 | 4080 | 8780 | 4330 | 4870 | 5410 | 5950
18 2670 2096 3420 | 8860 | 3570 | 4080 | 4600 | 5110 | 5620
19 | 2430| 2830 3240 | 3650 | 3380 | 3880 | 4360 | 4840 | 5320
20 | 2810 2690{ 3080 | 3470 | 3210 | 3680 | 4140 | 4600 | 5060

21 | 2200/ 2560/ 2080 | 9310 | 3060 | 8510 | 8940 | 4380 | 4800
99 | 2100 2440, 2800 | 3160 | 2920 | 3350 = 3760 | 4180 | 4600
amﬁmmmm]m-mmum

94 | 1930 2240 570 | 2890 | 2680 | 3070 | 3450 | 3830 | 4210
% | 1850 2150, 9780 | 2570 | 2050 | 3310 | 3680 | 4040

For safe loads below the heavy lines, the deflections will be greale;
than the allowable limit for plastered ceilings = y}y span.




CAMBRIA BTEEL.

27

FE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA CHANNELS.
(e Joads below are figured for fibre stress of 16 000 pounds per
e inch and include weight of channel.

STANDARD CHANNELS.

|

8 Inch No. C 25.

9 Inch No. C 29,

1376
1bs.

16.25
1bs.

18.75
1bs.

21.25
1bs.

13.25
1bs.

20 | 25
1bs. | 1bs.

3450

24000
19200

16000
13710
12000
10670

9600

8730
8000
7380
6360
6400

6000

5650

5330

5050
4800

4570
4360
4170

26610
21290

17740
15210

4000 | 4440
3840 | 4260

5670
5310
5080

4870
4680

31840
26470

21230
18200
15920
14150
12740

11580
10610
9800
9100
8490

7960
7490
7080
6700
6370

6070
5790
5540
5310

5090

28040
22430

18690
16020
14020
12460
11220

10200
9350
8630

8010
7480

7010
6600
6230
5900
5610

5340
5100
4880
4670
4490

5740
5480
5240
5020
4820

36020_i41900

28810 33520

24010 27930
20580 23940
18010 20950
16010 18620
mw{m&o

13100/15240
1201013970
11080 12890
10290 11970
9600 11170

9000{10470
2470| 9860
8000, 9310
7680, 8820
7200, 8380
6860, 7980
6550| 7620

6260| 7290
6000| 6980

5760 6700

an the allowable limit for plastered ceilings = 3} span.

for safe loads below the heavy lines, the deflections will be greater
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CAMBRIA STEEL.

SAFH LOADS IN POUNDS UNIFORMLY DIS-

Safe loads below are figured for fibre stress of 16 000 pounds per

TRIBUTED FOR CAMBRIA CHANNELS.

square inch and include weight of channel.

]

STANDARD CHANNEIL.

Distance

hetves 10 Inch No. C 33.

supparts

tn foet. 15 20 25 30 36

1ba. 1bs. 1bs. 1ba. 1bs.

10 14270 16790 19410 22020 24840
11 12970 16270 17640 20020 22400
12 11890 14000 16170 18350 20630
13 10980 12920 14930 16940 18950
14 10190 12000 13860 15730 17600
16 9510 11200 12940 14680 16430
16 8920 10500 12130 13760 15400
17 8390 9880 11420 12050 14490
18 7930 9330 10780 12240 13690
19 7510 8340 10220 11590 12970
20 7130 8400 9700 11010 12320
2 6790 8000 09240 10490 11730
2 6490 7630 8820 10010 11200
23 6200 7300 8440 9580 10710
24 5040 7000 8090 9180 10270
25 B710 6720 7760 8810 9860
26 5490 6460 7460 8470 9480
27 5280 6220 7190 8160 9130
28 5100 6000 6930 7870 8800
29 4920 5790 6690 7590 8500
30 4760 5600 6470 7340 8210

For safe loads below the heavy lines, the deflections will be greater
than the allowable limit for plastered ceilings = y}5 span.




OCAMBRIA STEEL. 29

FE LOADS IN POUNDS UNIFORMLY DIS-
QBIBUTED FOR CAMBRIA CHANNELS.
3 below are figured for fibre stress of 16 000 pounds per
‘inch and include weight of channel.

STANDARD CHANNEIL.

12 Inch No. C 41.
20.6 25 30 38 40
| 1bs. 1bs. 1bs. 1bs, 1bs.

22780 25600 28740 31870 35010

| 20700 23270 26120 23980 81830
18980 21330 23950 26560 20180
17520 19690 22110 24520 26030
16270 18290 20530 22770 25010
15180 17070 19160 21250 23340

14230 | 16000 17060 19920 21880
19400 | 15060 16900 18750 20600

12650 | 14220 15970 17710 19450
| 11990 | 13470 15120 16780 18430
| 11300 | 12800 14370 16040 17510

10850 12190 13680 15180 16670
10350 11640 13060 14490 15910
9900 11130 12490 13860 15220
9490 10670 11970 13280 14590

: 9110 10240 11490 12750 14000
| 8760 0850 11050 12260 13470

| 8440 9480 10640 11810 12970
| 8130 9140 10260 11380 12500
| 7850 8830 9910 10990 12070

| 7590 8530 9580 10620 11670

r safe loads below the heavy lines, the deflections will be greater
allowable limit for plastered ceilings = y}; span.
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100 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS. .
TRIBUTED FOR CAMBRIA CHANNELS.

Safe loads below are figured for fibre stress of 16 000 pounds per
square inch and include weight of channel.

STANDARD CHANNEL.

Distance —
between 15 Inch No. C 53.
i —
33 35 40 45 50 b5
in feet,
1bs. ibs. 1bs. 1bs. 1bs. 1bs.

10 | 44450 | 45500 49420 53350 57270 61190

11 | 40410 | 41370 44930 48500 52060 55630
12 | 37040 | 37920 41190 44480 47720 50990
13 | 34190 | 35000 38020 41040 44050 47070
14 | 31750 | 32500 35300 38100 40910 43710
15 | 20630 | 30340 82050 35560 38180 40790

16 | R7780 | 28440 30890 33340 35790 38240
17 | 26150 | 26770 20070 31380 33690 35990
18 | 24700 | 25280 27460 29640 31820 33990
19 | 23400 | 23950 26010 28080 30140 32210
20 | 22230 | 22750 24710 26670 28630 30590

21 | 21170 | 21670 23540 25400 27270 20140

19330 | 19780 21490 23190 24900 26600
18520 | 18960 20590 22230 23860 25500
17780 | 18200 19770 21340 22010 24480

17100 | 17500 19010 20520 22030 23530
16460 | 16850 18310 19760 21210 22660
15880 | 16250 17650 19050 20450 21850
15330 | 15690 17040 18400 19750 21100
14820 ' 15170 16470 17780 19090 20400

EBBVHE REBE




CAMBRIA STEEL.

101

A CING

SQUARE FOOT.

Proper distance in feet, center to center of Beams.
.%hnm fibre stress 16 000 pounds per square inch.

OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER

2| 3 Inch No. B 5. 4 Inch No. B 9.

i # 6.5 7.5 7.5 8.5 0.5 | 105
] 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.
110 | 120 | 120 | 199 | 212 | 225 | 238
71 g 8.3 12.7 136 | 144 | 1562
49 5.3 5.8 8.8 94 | 100 | 108
- 3.6 3.9 4.2 6.5 6.9 7.3 78
2.8 3.0 3.2 5.0 5.3 5.8 5.9
! 23 2.4 2.6 390 432 44 47
1.8 1.9 2.1 3.2 34 3.8 3.8
1.5 1.8 T 2.8 2.8 3.0 3.1
1 1.2 1.3 1.4 2.2 2.4 2.5 2.8
1.0 1.1 1.2 1.9 2.0 2.1 2.3
o 1.0 1.1 1.8 1.7 1.8 1.9
o [ e 14 1.5 1.8 17
.. 1.2 1.3 1.4 1.5
= basp i kL 1.2 1.2 1.3
A iy L 1.0 1.0 1.1 1.2

J 1.0 ol

spacings below the heavy lines the deflections will be greater than the

e limit for plastered ceilings = y}g span.
pings for other intensities of loading may be obtained from those in tables as

1 ity of loading from table

"B = ~“New intensity ol loading

X Comp

d ing from table,




102 CAMBRIA STEEL.

SPACING OF CAMBRIA I-BEAMS FOR UNI.
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

Distancs STANDARD I-BEAMS. -
betwoen E
g 5 Inch No. B 13. 6 Inch No. B 17.
In 0.76 12.256 | 1476 | 1225 | 1475 [17.25
fool, 1bs. 1bs. 1bs. 1bs. 1bs. 1bs,
4 32.2 36.3 40.4 48.4 53.3 58.2
6 20.6 23.2 25.9 31.0 341 37.2
8 143 16.1 18.0 21.5 23.7 25.9
7 10.5 119 13.2 15.8 17.4 19.0
8 8.1 9.1 101 12.1 13.3 145
9 6.4 7.2 8.0 9.6 10.56 115
10 5.2 5.8 6.5 7.7 8.6 9.3 |
11 4.3 4.8 5.3 6.4 7.0 7.7
12 3.6 4.0 4.5 5.4 5.9 6.5
13 3.1 3.4 3.8 4.0 5.0 5.5
14 2.6 3.0 3.3 4.0 A 4.8
15 2.3 2.6 2.9 3.4 3.8 4.1 |
16 2.0 2.3 2.5 3.0 3.3 3.6
17 18 2.0 2.2 2.7 3.0 3.2
18 18 1.8 2.0 24 2.8 2.9
19 1.4 1.6 1.8 2.1 24 2.6
20 1.3 1.5 1.6 1.9 21 2.3
21 1.2 1.3 1.5 18 1.9 2.1
22 i 7] 1.2 1.3 1.8 18 19
23 1.0 1.1 1.2 1.5 1.6 1.8
24 4 1.0 1.1 1.3 156 16
25 S s 1.0 1.2 14 15
26 Pathia T3 1.0 1.1 1.3 14
27 . ees e 1.1 1.2 1.3
28 Ao Save cav 1.0 231 1.2
29 1.0 11
For spacings below the heavy Imes I.h.e dcﬂccuuns will be greater than the
allownble limit for plastered ceilings =
o Spacings for olier intensities of Ioatj’mg may “be obtained from those in tables as
ollows @
7 . Intensity of lnading from tach i 3
L i . ing New i!:l‘:ensily ng loading X Com = e
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CAMBRIA STEEL.

103

OF CAMBRIA I-BEAMS FOR UNI-
FOE'M: LOAD OF 100 LBS. PER
SQUARE FOOT.

distance in feet, center to center of Beams. *
jmum fibre stress 16 000 pounds per square inch.

STANDARD I-BEAMS.

nch No, B 2L 8 Inch No. B 25.
176 20 18.00 | 20.25 | 22.76 | Rb5.2b6
1bs. 1bs. ibs. 1bs. ibs. 1bs.
90 | 746 | 80.3 | 948 /1003 (1069 (1134
: 478 | 514 | 60.7 | 642 | 684 | 728
7 | 832 | 857 | 421 | 446 | 475 | 504
> 244 | 262 | 310 | 328 | 349 | 37.0
s | 187 | 201 | 23.7 | 25.1 | 26,7 | 28.3
138 | 14.7 159 | 187 | 19.8 | 21.1 | 224
110 | 112 129 | 152 | 161 | 17.1 18.1
i

: };ﬁ,]_ 99 | 108 | 125 | 133 | 141 | 160
T 8.3 89 | 105 | 111 | 119 | 126
@5 | 71 | 76 | 90 | 95 | 101 | 107
56 | 61 | 66 | 7.7 | 82 | 87 | 93
. 5.3 5.7 6.7 o 16 | 7.8 81
- 43 4.7 5.0 5.9 6.3 6.7 0 ]
3.8 4.1 44 5.2 5.6 5.9 8.3
| 3.4 3.7 4.0 4.7 5.0 5.3 5.6
3.1 3.3 3.8 4.2 44 4.7 ‘5.0
2.8 3.0 3.2 3.8 4.0 4.3 4.5
2.5 2.7 2.9 3.4 3.6 39 4.1
2.3 2.6 2.7 3.1 3.3 3.5 3.7
2.1 2.3 24 2.9 3.0 3.2 34
1.9 2.1 2.2 2.6 28 3.0 3.1
1.8 1. 2.1 24 2.6 2.7 29
1.6 1.8 1.9 2.2 24 2.5 2.7
1.5 1.6 1.8 2.1 2.2 2.3 2.5
14 1.5 1.6 1.9 2.0 2.2 2.3
18 | 14 | 15 ' 18| 19 | 20| 23
above the dotted line the safe load for bending i« greater than the

ortﬁ: crippling, as explained and shown on pages 72 to 74 inclusive.

‘Ysﬁ

ings below the heavy lines the d:ﬂ:cuons will be greater than the

it for plastered ceilings =
for other intensities of loa

Iutensity of loading from table

&

bs spa

ing may be obtained from those in tables as

:

B = "New intensity of loading

¥ Comp

¥

g from table,




104 CAMBEIA STEEL.

SPACING OF CAMBRIA LBEAMS FOR UNL
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16000 pounds per square inch.

Disiance STANDARD I-BEAMS.
smrs |9 Inch No. B 29. 10 Inch No. B 33.
in | 21 | 25 | 80 | 385 | 25 | 80 | 85 | 40
fwt. | 1bs. | 1bs. | 1bs. | 1bs. | 1bs. | 1bs. | lbs. | Ibs.
8 (315 (341 |87.7 414 | ..c. | eots | vues
0 |249 (260 |20.8 [ 327 | ccoo | cone | sove | soae
10 | 201 |21.8 |24.1 | 26.5 | 26.0 | 28.6 | 31.2 |33.9
11 |16.6 | 18.0 | 20.0 | 21.9 | 21.5 | 23.7 | 25.8 | 28.0
12 |140|15.1 | 168 |184 |18.1 | 19.9 | 21.7 (235
13 (119 (129 143 |15.7 | 1564 | 169 | 18,5 |20.0
14 (103 |11.1 (123 (135 |13.3 |146 | 169 |17.3
15 89| 6.7 |10.7 |118 | 11.6 | 12.7 | 13.9 |15.0
16 79| 85| 94 (104|102 | 112 | 122 |132
17 70| 75| 84| 92| 9.0| 99108 11.7
18 82| 67| 75| 82| 80| 88| 9.6 (104
19 66| 80| 67| 78| 73| 79| 87| 984
20 60| 54| 60| 68| 85| 72| 78| 85
21 46| 49| 65| 60| 69| 65| 71| 7.7
292 42| 45| bO| 55| 54| 69| 65| 7.0
23 38| 41| 46| 50| 49| 54| 59| 64
24 35| 38| 42| 46| 45| 50O | 54| 5.9
256 32| 35| 39| 42| 42| 46 50| b4
26 30| 32| 36| 39| 89| 42| 46| 5.0
a7 28| 30| 33| 86| 36| 39| 43| 46
28 26| 28| 31 34| 33| 37| 40| 43
20 24| 26| 29| 32| 31| 34| 3.7 | 40
30 22| 24| 27| 29| 29| 32 35| 3.8
31 2.1 23| 25| 28| 27| 30| 83| 385
BB | s | el i ailpecss BRG] RS 2% 3.3
33 241 26 29| 381 |
Fa:-l ﬂlx_at:!n bellow lhé: h:;vy lines the deflecti will be g than the I
i oy ] o e SRR
L
S X Intensity of loading from table = =
Required spacing = = New intensity of loading ¥ Comp pacing from table, :




CAMBRIA STEEL. 105

OING OF CAMBRIA I.BEAMS FOR UNI-

FORM LOAD OF 100 LES. PER
SQUARE FOOT.

F distance in feet, center to center of Beams.

mum fibre stress 16 000 pounds per square inch.

SPECIAL
41 1 I-BEAM.
.| 12 Inch No. B 41. 12 Inch No. B 105.
L 40 45 50 55
1bs. 1bs. ibs. 1bs.

43.7 | 47.8 | 50.8 | 539 | 57.1

361 | 3056 | 420 | 446 | 47.2
304 | 332 | 353 | 37.56 | 39.6
259 | 283 | 301 | 319 | 338
223 | 244 | 259 | 275 | 29.1
194 | 21.3 | 2268 | 240 | 254

g 187 | 198 | 21.1 | 223
15.1 | 165 | 176 | 187 | 19.7
135 | 148 | 1567 | 166 | 17.6
. 132 | 141 | 149 | 158
109 | 120 | 12.7 | 135 | 143

82 0.9 108 11.6 12.2 12.9

84 9.0 2.9 10.56 11.1 11.8

3.3 8.3 9.0 0.6 10.2 108

7.0 7.6 8.3 8.8 9.4 9.9

6.6 7.0 7.9 8.1 8.6 8.1

6.0 6.5 3 ! 7.5 8.0 8.4

5.6 6.0 6.6 7.0 7.4 7.8

4.9 5.2 5.6 6.1 6.6 6.9 7.3
4.6 4.8 5.2 5.7 6.0 6.4 6.8
4.3 4.5 4.9 5.3 5.6 6.0 6.3
4.0 4.2 4.5 5.0 5.3 5.6 5.9
3.7 40 4.3 4.7 5.0 5.3 5.6
3.5 3.7 4.0 4r 4.7 5.0 5.2
3.3 3.5 3.8 4.1 4.4 4.7 4.9
3.1 3.3 3.6 3.9 4.1 4.4 4.7
3.0 3.1 34 3.7 3.9 4.2 44
lm‘ng bellc;w thde !;:]gw lines the deflections will be g than the
ngs for ;t?:er Totameies mg}‘- !i'_'ﬁ':f be obtained from those in tables as

Intensity of loading from table

Now temeity of loading < = St




106 CAMBRIA STEEL.

SPACING OF CAMBRIA I- BEA.MS FOR UNI-
FORM LOAD OF 100 LBS.
SQUARE FOOT.
Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

Pistanea STANDARD I-BEAM.
oo 15 Inch No. B 53. E
supports
in 42 ‘ 45 | 50 ’ 55 | 60
foot, 1bs 1bs, 1bs. 1bs. 1bs.
10 62.8 64.8 68.8 72.7 76.6
11 51.9 53.8 56.8 60.1 63.3
12 43.6 45.0 47.7 50.56 53.2
13 37.2 38.4 40.7 43.0 45.3
14 32.0 33.1 35.1 37.1 30.1
15 27.9 28.8 30.6 32.3 34.0
16 24.5 25.3 26.9 28.4 29.9
1% 21.7 22.4 23.8 25.1 28.5
18 19.4 20.0 21.2 22.4 23.6
19 17.4 18.0 19.0 20.1 21.2
20 15.7 16.2 17.2 18.2 19.1
21 14.2 147 15.6 16.6 174
22 13,0 134 14.2 15.0 15.8
23 11 12.3 13.0 13.7 14.5
24 10.9 11.3 11.9 12.6 13.3
25 10.1 104 11.0 11.6 12.3
.26 9.3 0.6 10.2 10.8 11.3
27 8.6 8.9 94 10.0 10.5
28 8.0 8.3 8.8 0.3 9.8
20 7.6 7.9 8.2 8.6 9.1
30 7.0 7.2 7.8 8.1 8.5
31 6.5 6.7 7.2 7.6 8.0
32 6.1 6.3 6.7 7.1 7.6
33 5.8 6.0 6.3 6.7 7.0
34 5.4 5.8 5.9 6.3 6.6
35 5.1 5.3 5.6 5.9 6.3
36 48 5.0 5.3 5.6 5.9
For g?acmgx below the heavy lines lhe deﬂeﬂtmus will be greater than the
allowable limit for plastered ceilings ==
s Spacings for other intensities of loading my be obtained from those in tables as
ollows
- 5 Intensity of loading from table 4.3 x
Required sp = "New intensity of loading X Cosmp paskagfrom ble.




CAMBRIA STEEL. 107
\OING OF CAMBRIA I BEAMS FOR UNI-
- FORM LOAD OF 100 LBS. PER
SQUARE FOOT.
distance in feet, center to center of Beams.
~ Maximum fibre stress 16000 pounds per square inch.
& SPECIAL I-BEAM.
15 Inch No. B 109,
| 6o 85 70 75 80
1bs. 1bs. 1bs. 1ba. 1bs.
86.6 90.56 4.4 08.3 102.2
71.8 748 78.0 81.2 84.5
60.1 62.8 65.56 68.3 71.0
51.3 53.56 55.9 58.2 60.56
44.2 46.2 48.2 50.2 52.2
385 * 40.2 41.9 43.7 454
33.8 35.3 36.9 384 390.9
30.0 31.3 32.7 34.0 35.4
26.7 27.9 29.1 30.3 31.6
24.0 25.1 26.1 27.2 28.3
21.7 22.6 23.6 24.6 25.6
19.6 20.5 214 22.3 23.2
17.9 18.7 19.6 20.3 21.1
16.4 17.1 17.8 18.6 19.3
15.0 15.7 18.4 17.1 1T
13.9 14.5 15.1 15.7 164
12.8 134 140 14.5 15.1
11.9 12.4 129 13.56 140
11.0 1156 12.0 12.56 13.0
10.3 10.8 112 11.7 12.2
9.6 10.1 10.6 10.9 114
9.0 9.4 9.8 10.2 10.6
8.6 8.8 0.2 0.6 10.0
8.0 8.3 8.7 9.0 9.4
7.5 78 8.2 8.6 8.8
7.1 T4 V| 8.0 83
6.7 7.0 7.3 7.6 7.9
ngs below lhlh;!“'r lines the deflecti will be g than the
: Iia;: meudu!mp-}h-mbe btained from those in tables as
= 1 y of loading from table i .
g '--_‘Nwimntiayoﬂudhg X Comp paciog from tablé,

IR —— S



108 CAMBRIA STEEL.

SPACING OF CAMBRIA I-BEAMS FOR UNT.
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams,
Maximum fibre stress 16 000 pounds per square inch.

Distance SPECIAL I-BEAM. -
:;:; 15 Inch No. B 113, b
in 80 85 90 95 100
feal, 1bs. 1bs. 1bs. 1bs. 1bs,
10 112.2 118.0 120.0 123.9 1278
11 92.8 95.9 99.1 1024 105.8
12 77.9 80.6 83.3 86.0 88.7
13 66.4 68.7 71.0 73.3 75.8
14 87.3 59.2 61.2 63.2 65.2
15 49.9 51.6 53.3 55.1 56.8
16 43.8 45.3 46.9 48.4. 499
17 38.8 40.2 41.5 42.9 449
18 34.6 35.8 37.0 38.2 304
19 31.1 32.1 33.2 34.3 354
20 28.1 29.0 30.0 31.0 31.9
21 25.4 28.3 27.2 28.1 29.0
22 23.2 24.0 24.8 25.6 26.4
23 21.2 21.9 22.7 234 24.2
24 19.5 20.1 20.8 21.56 222
25 18.0 18.6 19.2 19.8 20.4
26 16.6 17.2 17,7 18.3 189
27 15.4 15.9 16.5 17.0 17.5
28 14.3 14.8 15.3 15.8 16.3
29 13.3 13.8 14.3 14.7 15.2
30 12,6 12.9 13.3 13.8 142
31 11.7 12.1 12.5 12.9 13.3
32 11.0 11.3 11.7 12.1 12,5
33 10.3 10.7 11.0 114 11.7
34 0.7 10.0 104 10.7 11.)
356 2.2 9.5 0.8 10.1 104
36 8.7 9.0 9.3 0.6 0.9
For spacings below the heavy lines the deflections will be greater than the
llowable limit for pl d ceilings = wdo span. ;
Spacings for other i jes of g may be ob 1 from those in tables ag
follows : i )
Required spacing = Intensity of loading from mbIex Computadipactag from tabld

New intensity of loading




CAMBRIA STEEL.

109

OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
mum fibre stress 16 000 pounds per square inch.

STANDARD I-BEAMS.

18 Inch No. B 65. 20 Inch No, B 73.
N0 | 22 | kS | e |is
: 90.8 1045 (1002 [1247 [1301 [1353
9 | 825 | 863 | 902 [1031 (1075 1119
603 | 726 | 758 | 866 | 904 | 940

500 | 618 | 646 | 738 | 770 | 801

481 | 509 | 533 | 55.7 | 636 | ee4 | evl
419 | 443 | 264 | 485 | 554 | 578 | 602
968 | 390 | 408 | 426 | 487 | 508 | 529
326 | 345 | 362 | 37.8 | 432 | 450 | 468
291 | 308 | 322 | 337 | 385 | 402 | 418
961 |27.6 | 289 | 302 | 348 | 360 | 375
936 | 249 | 261 | 27.3 | 812 | 825 | 338

| 214 | 226 | 237 | 248 | 283 | 205 | 307
195 | 208 | 218 | 226 | 2568 | 269 | 280
178 | 189 | 197 | 208 | 236 | 246 | 256
164 | 173 | 181 | 190 | 217 | 226 | 235
151 | 160 | 167 | 17.5 | 200 | 208 | 217
189 | 148 | 155 | 182 | i85 [ 192 | 200
l129 | 137 | 143 | 150 | 171 | 178 | 188
120 | 127 | 133 | 139 | 159 | 166 | 17.3
112 | 119 | 124 | 130 | 148 | 155 | 161
105 | 111 | 116 | 121 | 139 | 145 | 150
98 | 104 | 109 | 114 | 130 | 135 | 141
92 | 97 |102 | 107 | 122 | 127 | 132
87 | 92 | 9.6 | 100 | 115 | 119 | 122
82 | 86 | 90 | 94 | 108 | 113 | 117
77 | 81 | 85 | 89 |102 | 108 | 110

| 7. 77 | 81| sa | 98 | 100 | 104

52

for other intensities of loading may be obtained from those in tables as

Intensity of loading from table

dapacing = i atensity of loading

X Comp

from table,




110 CAMBRIA STEEL.

SPACING OF CAMBRIA I-BEAMS FOR UNI.
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

Distance SPECIAL I-BEAM.
20 Inch No. B 121
L ———
ia 80 85 20 25 100
foel, 1bs. 1bs. 1bs. 1bs. 1bs.
10 156.4 160.9 166.1 1714 1783‘
11 129.3 133.0 137.3 141.68 145.9
12 108.6 111.7 115.4 119.0 1220
13 92.5 05.2 98.3 101.4 104.5
14 79.8 82.1 848 87.4 90.1
15 69.5 71.56 73.8 76.2 785
16 61.1 62.9 64.9 68.9 69.0
17 54.1 565.7 57.5 59.3 61.1
18 48.3 49.7 51.3 52.9 654.5
19 43.3 44.6 46.0 47.5 48,9
20 39.1 40.2 41.6 42.8 44.1
21 35.5 36.5 37.7 389 ° 40.0
22 32.3 33.2 34.3 35.4 36.5
23 290.8 304 314 324 834
24 27.2 27.9 28.8 20.8 30.7
25 25.0 25.7 26.8 274 28.3
26 23.1 238 24.6 25.4 26.1
27 21.56 232.1 22.8 23.5 24.2
28 19.9 20.6 21.2 21.9 22.5
29 18.6 19.1 19.8 20.4 21.0
30 174 17.9 185 19.0 19.6
31 16.3 16.7 17.3 17.8 18.4
32 15.3 15.7 16.2 16.7 17.2
33 14.4 14.8 15.3 16.7 16.2
34 13.5 13.9 144 14.8 15.3
35 12.8 13.1 13.6 14.0 144
36 12.1 124 138 13.2 13.6
Spacings for other | ities of loading may be obtained from those in tables as
follows :
: 2 Intensity of loading from table o g
Required spacing = ~Newiosealey of louding % Comp spacing E;m table,




CAMBRIA BTEEL.

111

G OF OAMBRIA IBEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER

SQUARE FOOT.

Proper distance in feet, center to center of Deams.
Maximum fibre stress 16 000 pounds per square inch.

STANDARD I-BEAM.
24 Inch No. B 89.

80 85 20 05 100

1bs. 1bs. 1bs. 1bs. 1bs.
185.5 192.7 189.0 205.2 211.5
1533 | 1593 | 1644 | 1606 | 1748
128.8 3.8 138.2 1426 146.9
100.8 114.0 117.7 1214 125.2
947 | €83 | 1015 | 1047 | 1079
82.6 85.6 884 91.2 940
72.6 75.3 77.7 80.2 82.6
64.2 66.7 68.8 71.0 73.2
57.3 59.56 614 63.3 65.3
5l.4 53.4 556.1 566.9 58.8
46.4 48.2 49.7 51.3 52.9
42.1 43.7 45.1 46.5 48.0
38.3 30.8 41.1 42.4 43.7
85.1 36.4 37.6 38.8 40.0
32.2 33.5 34.5 36.06 38.7
20.7 30.8 318 | 32.8 i 33.8
274 | 28,5 29.4 304 313
256.6 | 26.4 27.3 2823 | 29.0
23.7 | 24.6 25.4 262 | 27.0
22.1 229 23.7 244 | 25.2
206 | 214 22.1 228 | 23.5
19.3 | 20.1 20.7 214 22.0
383 =) 188 194 | 200 | 20.7
17.0 | 17.7 183 | 188 194
16.0 | 16.7 17.3 | 17.8 18.3

156.1 | 15.7 16.2 16.8 17.
14.3 149 15.4 ] 158 16.3

spacings above the dotted lines the safe loads for bendin
loads ﬁ‘:— web crippling, as explained and shown on pages
from those in tableggs

for other intensities of loading may he obtain

spacing

_ Intensity of loading from table
New intensity of loading

are greater than
to 70 inclusive,

K Computed spacing from table,




112 CAMBRIA STEEL.

MAXIMUM BENDING MOMENTS IN FOOT
POUNDS FOR CAMBRIA I-BEAMS.

| Mazimum Bending Maximum Bending ™

Soction| Depth | Weight Moment, | saction| Depth | Weight | Moment, "

¥um- | of por _F;'E‘;!W_“‘I"_ Nam- | of per MF____
ber, | Beam. | Foot. {’;’"@ Fibre | ber. | Beam.| oot ;iu‘g; g‘&;

| |160001ba /12500 bs.] | |- (16000 Ibs. 12 500 1hy,

| Inches.| Founds. |per Sq. In. |per 8q. In, Inches.| Pounds. |per 8q, In, peLsg_,_!!:

B 5 3 5.5 2270 | 1770 | B105| 12 50 67470 52719

:: # 6.5 2400 %gg e | [P 55 71330 5573)

A& B53| 15 | 42 | 7853 6tas0

B 9 4 7.5 4000 | 3130 “nlig 45 81070 6333)

L 8.5 4270 | 3330 | 50 86000 67190

1 9.5 4530 | 3540 el + 55 90800{ 70940

IR (O L 4800 | 3750 Haladt 60 95730 74790

B13l 5 | 975 6400| 5000 | B10o| 15 | 60 |108270| 84580
Wl w | q205| 7200| 5630| £833)
o « | ram| sm| Gwof | ¢ | 70 |50 im
[13 i mu
B17| 6 | 1225 90| 00| « | w v
| w | 1475 | 10670 | 8330 et e
wi « | 1725 11600 9060 | B113| 15 140270| 109580
u 145070| 113330

B2t 7 | 16 18870 | 10830 w | ow 150000f 117190

“ | 17.6 | 14980 | 11670 L 154800, 120940 |
sl 12 16130 | 12600 L TEL 159730 124?93
B25 8 | 18 18930 | 14790 | B 65| 18 92
“ « | 2025 | 20000 | 15630 ol 124670 974033

wlow | 2275 | 21330 | 16670 “ | ow
“ | « | 2525 | 22670 | 17710 “w | u

B29 9 |2 | 25200 19690 | p7gl 2

130530] 101980
136530, 106670

156000{ 121880

S3G 35S8E SEE&E B
3

.3 p 25 272% 21250 i i 1 1270
Wi ow | 8 | 30130 23540 | | « 1600 155190
w| o« | 85 | 33070 | 25830
| Bi2t| 20 | 80 |195470] 152710
BE 01D | ool em | (" | & f20i200) 157100
of « {3 ool doeeo | Ll G| G| B derioo
“l ¢ [ 40 | 4200) 300 | | o« | 100 | 220800] 172500
B 41| 12 | L5 | 48000 | 37500
[ Y | g 1
40| BABRO| TI0 - | w | g | aaserol 194270
B105| 12 | 40 | 50730 (46670 | | « | 95 |256530] 200420
w| w |45 |670l4980 | | « | 100 |264400! 208560




CAMBRIA STEEL. 118
MAXIMUM BENDING MOMENTS IN FOOT
POUNDS FOR CAMBRIA CHANNELS.
Maximum Bending Maximum Bending
Seotion De:;h Weight S Section D’::h Weight Moo’
Num- per Num- per
et S kit 0 el LT st
Fibre | Fibre Fibre | Fibro
Stress | Stress Stress | Stress
16 000 1bs. 12 500 1bs. 16 000 1bs. 12500 1bs.
Inches.| Pounds. |per Sq. In. per Sq.In, Inches.| Pounds. |per 8q.In. per Sq. In.
3 4 1470 | 1150 [ 029 | 9 | 13.25 | 14000 | 10940
\ 5 1600 | 1250 | * N 15070 | 11770
= 6 1870 | 1460 [ “ 41 20 18000 | 14060
4 “ 1R 20930 | 16350
4 5.25 | 2530 | 1980
W 6.25 | 2800 | 2190 | 033 | 10 | 15 17870 | 13960
i 7.25 | 3070 | 2400 [ #1120 20930 | 16350
pe « | 2 24270 | 18960
b 65 | 4000 3130 | “ L 27470 | 21460
" 9 4670 | 3650 | « b 30800 | 24060
“ 1 115 | 5600 [ 4380
C41 | 12 | 0.5 | 28530 | 22290
6 8 5730 | 4480 | “ “ 12 32000 | 25000
“ 1105 | 6670 | 5210 | * “ 130 35870 | 28020
- opuld 7730 | 6040 | © “41-35 39870 | 31150
“ 1 1bb5 | 8670 | 6770 | “ “ |40 43730 | 34170
7 9.75 | 8000 | 6250 | 53 | 156 | 33 55600 | 43440
“ 1 1226 9200 7190 | « “ |8 56930 | 44480
“ 1 14.75 | 10400 | 8130 | “ “ 140 61730 | 48230
“ 11725 | 11470 | 8960 | “ | “ | 4 66670 | 52080
“ | 19.75| 12670 | 9900 | “ | “ | 80 71600 | 55940
“o| % | B5 | 76530 | 59790
8 | 11.25 | 10800 | 8440
“ | 13.75 | 12000 | 9380 | 065 | 18 | 45 86530 | 67600
“ | 16.25 | 13330 | 10420 | “ “ b0 92310 | 72130
“ | 1875 | 14670 | 11460 [ “ 1 ob 96590 | 75470
“ | 21.25 | 16870 | 12400 | “ “ 1 60 [104190 | 81410
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CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA ANGLES.

EQUAL LEGS.
NEUTRAL AXIS PARALLEL TO EITHER LEG.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle.,

'5);.

Section No. A 11.

Distance between 137 x 13/
supports in d.ll x'g” 1_/! IQK” %// 11‘11
fost, 1.31bs. | 1.81bs, | 2.41h 2.91bs. | 3.41bs. | 8.91bs
per ft. per ft. per ft, per ft. per ft, per ft.
2 890 560 720 860 1010 1140
] 260 870 480 580 70 760
4 190 280 360 430 500 570
5 150 220 290 850 400 460
6 130 190 240 290 340 380
4 110 160 200 250 290 330
8 100 140 180 220 250 290
] 90 120 160 190 220 250
: Section No. A 13.
Distance between 1377 x 13/
supports in ‘1’36'” *// 7! g_/l 1:%// &//
foet. 2.21bs. | 2.81bs, | 341lbs, | 4.01bs. | 4.61bs. | 5.1 lbs,
por ft. per ft. per ft. per ft. per ft. per ft.
2 770 990 1200 1400 1600 1780
3 510 660 800 940 1060 1190
2 380 500 600 700 800 890
5 310 400 480 560 640 710
6 260 330 400 470 530 590
2 220 280 340 400 460 510
8 190 250 300 850 400 450
9 170 220 270 310 350 400
10 150 200 240 280 320 360
iy " Section No. A 15,
Distance between o1 x o1
supports in ey 177 o=’ ] !’ 37
feat. 2.51bs, | 3.21bs. | 4.01bs. ( 4.71bs. [ 5.31bs. | 6.0 Ibs.
per ft. per ft, per it per ft. per ft, per ft.
2 1020 1320 1600 1870 2130 2380
3 680 880 1070 1250 1420 15
4 510 660 800 940 1070 1190
5 410 530 640 750 850 950
6 340 440 530 620 710 790
2 290 380 460 540 610 680
8 250 330 400 470 530 600
9 230 290 360 420 470 530
10 200 260 320 870 430 480

For safe loads below heavy lines the deflections will be greater than the allowable
limit for plastered ceilings = gy span.




CAMERIA BTEEL. 115

FE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.
_ EQUAL LEGS.

NEUTRAL AXIS PARALLEL TO EITHER LEQ. !

below are figured for fibre stress of 16000 pounds
udtncludeﬂ:;htz}an;s v o

Section No. A 41

‘bebwesn 241 x 241

_ L o 1 £t y o
2.8 lbs, 8.7 lbs. 4.5 lbs 5.3 lbs, 6.1 It

per fL. per fL. per ft. per {1 per ft.
1500 1690 2000 2410 2750
870 1ux 1370 1610 1830
650 840 1030 1210 1380
620 670 520 960 1100
430 560 690 500 920
370 480 60 [700] 790
820 420 610 600 690
200 880 460 540 610
260 540 410 450 550
240 310 870 440 500
220 280 810 400 460

Section No. A 17.
2*:: x gi”
*H *!l‘ 1}3_!! ;H ,‘R'N *I‘l *H

8.1 Ibs | 4.1 Ibs | 5.0 Iks. | 5.9 Ibs | 6.8 Iba. | 7.7 Ibs. | 8.5 Ibe,
por fL. perft | perfi | perfl | perfl | perft | perft

110 | 200 | 25 | 8020 | 30 | 3860 | 4260

1080 1400 1710 2010 200 2380 2840
810 1060 1200 1510 1720 1030 2130
650 80 | 100 | 1210 | 1880 | 1550 | 1710
540 700 860 | 1010 | 150 | 1990 | 1400
160 600 790 | 800 | o0 | 1100 | 1220
400 ] [0 760 860 970 1070
360 470 570 670 Ti0 860
20 2 50 | 60 | 60 | 70 | 80
290 380 a0 | 50 | &0 | ™| ™
0 20 | 40 | 0 | 80 | 60 | 70

MIWMWHMMmeﬂ!hmMNM
ceilings == g}z span.




116 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.
EQUAL LEGS.

NEUTRAL AXIS PARALLEL TO EITHER LEG. I

Safe loads below are figured for fibre stress of 16 000 pounds
square inch and include weight of angle. X2

Section No. A 43.

Distance ¥
2}0 x 22"
supports in
L. *H *H ﬁu 2: E.H .‘J‘H é_n'—_-
841k | 450k | 56 Ibs | 6.6 1bs | 7.6 Ibs | 8.5 Ibs
perfh, | perfl per It prfl. | parfl | perh.
2 1970 2570 3140 3700 4230 4740
3 1310 1710 2000 2460 2520 3160
4 980 1280 1570 1850 2110 =50
5 790 1050 1260 1480 1690 1900
5] 660 860 1060 1230 1410 1580
7 560 730 900 1060 1210 1560
8 490 640 790 920 1060 T
9 440 H70 700 820 940 1050
10 30 510 630 740 850 Wi
11 360 470 570 670 770 860
12 0 430 620 620 710 790
Distance Section No. A 19.
hetwean 8 x 3
supporis iu .{.H iu 1' (T4 | *u | ’y;u &u l”_-
nfet | 20 | 61 (44 83 04 [ 115 | 125
Ibs. Tbs, b, Ibe, Ihl, lh Ibs, Ibs,
| perfi | perf | perft | perfl | perft | parft | perft | perfi
2 3080 a7 4440 5090 5720 6320 6910 7480
3 2060 2510 2960 3300 8510 4210 4610 40
4 1540 1800 2220 Zi0 2860 3160 50 8740
b 1230 1510 1780 2040 2200 2550 2760 20
8 1050 1260 14580 1700 1010 2110 2300 24%
7 850 1080 1270 1450 1630 1810 1970 2140
8 770 ME_ 1110 l’.'.'?_ll-_ 1430 1580 1750 1870
] 6580 840 900 1130 1270 1410 10 1660
10 (0L 1] 750 890 1020 1140 1260 1380 1500
11 560 600 810 930 1040 1150 | 1260 1360
12 510 630 740 850 950 1050 1150 1250

For safe loads below heavy lines the deflections will be g than the allowable
limit for plastered ceilings = g} span.




CAMBRIA STEEL.

117

LOADS IN POUNDS UNIFORMLY DIS-

NEUTRAL AXIS PARALLEL TO EITHER LEG.
ds below are figured for fibre stress of 16

EQUAL LEGS.

000 pounds per

“IRIBUTED FOR CAMBRIA ANGLES.

L

e loads below heavy lines the defl

- h and include weight of angle.
Section No. A 21.
F 8!” x 3!;:
! '—_1,‘;; 379 ¥ &:r"[ 13 1 37
E 85|98 |11.1/124 13.6/14.8/ 16,0 17.1 | 183
1 Toa, | Ibs, | Jbs | Ibs, | lbs | lbs, | lbs 1bs, 1bs.
| per ft. | por ft. | por ft. | por fi. | per fi. | per fL. | per ft. | per ft. perft. | perft
| 5200 | 6140 | 7050 | 7940 | 8300 | 9630 |10440 |11230 | 12010 | 12760
[ 9470 | 4100 | 4700 | 5200 | BS60 | 6420 | 6960 | T490 | 8000 8510
[ 2600 | 8070 | 8530 | 3970 | 4400 | 4510 | 5220 6000 6380
o080 | 2460 | 2820 | 3180 | 8520 | 3850 | 4180 | 4490 | 4800 5110
| 1730 2350 | 2650 | 2930 | 8210 | 8480 | 3740 | 4000 4250
11490 | 1760 | 2020 | 2270 | 2510 | 2750 | 2080 | 3210 | 8430 3650
~ | 1200 | 1540 | 1760 | 1980 | 2200 | 2410 | 2610 | 2810 | 3000 3190
| 2160 | 1370 | 1570 | 1760 | 1950 | 2140 | 2520 | 2500 | 2670 | 2840
1040 | 1230 | 1410 | 1590 | 1760 | 1930 | 2080 | 2250 | 2400 2550
—
950 | 1120 | 1280 | 1440 | 1600 | 1750 | 1900 | 2040 | 2180 | 2320
! 870 | 1020 | 1180 | 1320 | 1470 | 1600 | 1740 | 1870 | 2000 2130
3 800 [ 950 | 1090 | 1220 | 1350 | 1480 | 1610 | 1730 | 1850 1960
740 | 880 | 1010 | 1130 | 1260 | 1380 | 1400 | 1610 { 1720 1820
600 | 820 [ 940 | 1060 | 1170 | 1280 | 1890 1600 1700
650 | 770 | 880 | 990 | 1100 | 1200 | 1310 | 1400 | 1500 1600
Section No. A 23,
4” x 4”
: ‘p‘,n a.u' .ﬁ_u er ‘Isﬂ'” .&n {,&u gu *Fu %n
: | 82| 9.8 |11.83/12.8|14.3| 15.7/17.1 18.5| 199 | 21.2
Tba, | lbs, | Ibs. | lbs, | Ibs, | Ibs, | lbs, | lbs, 1bs, Ibs.
_ [perf. | perft |perft. |porft. fperft | perfl.|perfi|perft | perft | perft
| 6870 | 8120 | 9340 (10530 (11690 12810 (13910 (14980 | 16080 | 17060
| 4380 | 5420 | 6280 | 7020 | 7790 | 8540 | 9270 | 9990 | 10690 | 11370
| 8430 | 4060 | 4670 | 5270 | 5840 | G410 | 6960 | 7490 | 8020 8530
2750 | 3250 | 8740 | 4210 | 4670 | 5130 | 5560 6410 6820
2900 | 2710 | 8120 | 3510 | 3000 | 4270 | 4640 | 4990 | 5340 5690
1960 | 2320 | 2670 | 3010 | 3340 | 3660 | 3970 | 4280 | 4580 4870
1720 | 2030 | 2340 | 2630 | 2920 | 3200 | 3480 | 8740 | 4010 4260
1530 | 1810 | 2080 ;| 2340 | 2600 | 2850 | 3090 | 3330 | 8560 3790
1370 | 1620 | 1870 | 2110 | 2340 | 2560 | 2780 | 8000 | 8210 8410
1250 | 1480 | 1700 | 1910 | 2130 | 2330 | 2530 | 2720 | 2010 3100
| 1140 | 1350 | 1560 | 1760 | 1950 | 2140 | 2320 | 2500 | 2670 2840
(1060 | 1250 | 1440 | 1620 | 1800 | 1970 | 2140 | 2300 | 2470 2620
980 | 1160 | 1340 | 1500 | 1670 | 1830 | 1990 | 2140 | 2200 2440
920 | 1080 | 1250 | 1400 | 1560 | 1710 | 1860 | 2000 | 2140 2270
860 | 1020 | 1170 | 1820 | 1460 | 1600 | 1740 | 1870 | 2000 2130
ions will be greater than the allowabl

ered ceilings = ylg span.




118 OAMBRIA STEEL.

SAFH LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

EqQUAL LEGS.

NEUTRAL AXIS PARALLEL TO EITHER LEG. f

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle,

Section No. A 45.
4317 x 431 il
_ﬁ_u i_-"l' T’l’" i.n ,P‘,H gu ‘H.u
9.30ta| 11.01bs | 12,8 1ha | 14.5Iba, | 16.2 1bs. | 17.8 Iba. | 19.5 [ba,
por ft, par ft. per ft. per ft, per per ft. per ft,
8760 10350 11960 13490 14090 16460 17800
6020 7970 9060 10000 10970 11930

4380 5190 5980 6750 7500 8230 8950
8510 4160 4780 5400 6000 6580 7160

2020 8460 8990 4500 5000 5190 B960
2970 8420 B860 4280 4700 6110
2190 2600 2000 8370 8750 4120 4470
1950 2310 2660 8000 3330 3660 950
1750 2080 2300 2700 3000 8200 8580

1500 18%0 270 2450 2730 2900 8250
M0 1730 1990 2250 2500 2740 2080
1350 1600 1840 2080 2310 2530 2750
1250 1480 1710 1030 2140 2350 2560
170 1380 1590 1500 2000 2190 23090

1100 1500 1490 1690 1870 2060 2240
1080 1220 1410 1580 1760 1940 2110
70 1150 1330 1500 1670 1830 1990

Section No. A 47, 5

it it e b b FEE
@I Oub 0 W= OOM-I0 PLW ;i:
2
g

Distanca hotween b’ x b1
supports in " " " " i 1"
ik L 0 e, G I AP R LT ¢
12.8 10 | 148 s, | 18.21hs. | 18.1 Ibs. | 20.01ba | 21.8 Tbe,
per fi per ft per 1L, per ft. per ft. per ft.
2 12010 14900 16830 18720 20570 22380
8 8610 9950 11220 12480 13710 14920
4 6160 T450 £410 4360 10280 11190
13 6170 BOGO 6730 7490 8230 8050
6 4310 4960 5610 6240 6860 7480
z 2690 4260 4810 B350 5880 6390
8230 8720 4210 4630 5140 5600
] 2870 8310 8740 4160 4570 4970
10 2580 2980 8370 8740 4110 4480
11 2350 2710 3060 8400 8740 _ 4070
12 2160 2480 2500 8120 3430 8730
13 1990 2290 2590 2880 3160 8440
14 1850 2130 2400 2670 2040 8200
16 1720 1990 2240 2500 2740 2080
18 1810 1860 2100 2340 2570 2800
17 1520 1750 1980 2200 2420 2630
18 1440 1660 1870 2080 2290 2450

For safe loads below heavy lines the deflections will be greater than the allowabls
MAmit for plastered ceilings = yiy span.




CAMBRIA STEEL. 119

g LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA ANGLES.
EQUAL LEGS.

NEUTRAL AXIS PARALLEL TO EITHER LEG.

ids below are figured for fibre stress of 16000 pounds per !’l
h and include weight of angle.

Section No. A 27.

67 x 6

T’F” éH *%H %-’f 1.5” i_ﬂ HH i

21.9 24.2 26.5| 28.7 81.0 33.1| 85.3| 374
Ibs, lbs, | lba lbs,

9140{ 10060( 10060| 11850( 12720/ 13570
620 90

3230 8550| 3870| 4180 4490 4790
8050| 2350 3650 8950 4240] 4520

20 4290
2740/ B020| 3200, 3550| 3820 4070

3680|3880
2490 2740| 2900 3230] 3470 3700

BRI Toads below Heavy linea thie defiections will be groater than the allowsbl




120 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

EQUAL LEGS.
NEUTRAL AXIS PARALLEL TO EITHER LEG.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle,

Section No. A 35.

Distancs 8" x 8”
between —
up- i:r 1’;" i” *lu !n }iﬂ iu H)r 1" 111;1': 1&;;
ports _————— ] —
in feel. 42.0 54.0 56.9
Ibs, Iba, | b,
perft perfl. | perfy
4 234950 44450| 40750
b5 27900 35560, 37400
6 23300 29630/ 81160
z 19970] 28400| 26710
17480/ 2200| 2350
2 15530 19760| 20780
10 13980 14950 17780| 157
11 12710/ 18590 16160| 17000
12 11650) 12460, 14820| 15580
13 10750{ 11500 18680 14350
14 9990 12700] 13360
15 9320 11850 12470
16 87401 11110} 116%
2 8220 10460] 11000
1; 7770/ 9880 10590
19 7360 9360|9840
20 6990 8890, 9350
21 6600 8470 8900
22 6350 8080| 8500
23 6080 7730| 5130
24 5830 7410, 770
26 5590 T110| 7480
28 5380 6840 7100
27 5180 6590 6930
28 4990/ 6350 6650
20 4820 6130 0450
30 4660 5930 6230

For safe loads below heavy linzs the deflections will be greater than the allowable

limit for plastered ceilings == y}q span.




CAMBRIA STEEL.

121

LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO LONG LEG.
are figured for fibre stress of 16000 pounds per

 Toads below
hmh and include weight of angle,

=

|

Section No. A 121, Section No. A 123.
4 2 x 13y 2" x 13"
af '3' *! \“E' ii, 1]" &p ,_*_' 1’5” }c 11'!
2. 27 | 33 0|44 |22 |28 84| 40 4.6
Ibs, | Tbs, | Ibs, | Jbs. | Jbs | lbs. | Ibs. | Ibs Tbs, Tbs,
‘fperfi |por fL porfi. [perft |perft|perft |perft |perft| perft | perft
| B10| 620 | 760 | 880 | 1000 | 580 | 740 | 900 | 1050 1190
840 | 420 | 500 | 590 | 670 | 880 | 500 | 60O 700 800
260 | 310 | 350 | 440 | H00 | 290 | 370 | 450 520 600,
| 7200 |20 | 800 | 350 | 400 | 250 | 00| 60| 420 | 480
170 | 210 | 250 | 200 | 330 | 190 | 250 | 800 350 400
180 | 220 | 250 | 290 | 160 | 210 | 260 300 340
130 | 160 | 190 | 220 | 250 | 140 | 190 | 230 260 300
Section No, A 125, Section No. A 127,
g*n x 1*:: 23/ x 147
e Ji‘_': FrIE" ) #5757 37 | %7 37 | &
23| 80|87 |44 |50 | 25|82 40| 47 | 53
«lbs. | Iba | Ibs ba, | lba, Ibs, | lha | lbs bs, 1bs,
perft. |perft. |perfl. | perft. | perft. | perf. porft |perft.| perft. | perft.
440 | B30 | 640 | 750 | 860 590 | 760 | 980 | 1080 1230
200 | 850 | 430 | 50O | 6570 390 | 510 | 620 720 820
200 | 200 | 820 | o0 | 450 | 800 | 380 | 460 | B0 | 620
170 | 210 | 260 | 300 | 340 240 | 300 | 30 430 490
150 | 180 | 210 | 250 | 290 200 | 250 ( 810 360 410
120 | 1560 | 180 [ 210 | 250 170 | 220 | 260 410 850
10| 130 | 160 | 190 | 210 150 | 190 | 20 270 810
No. A 149, Section No. A 91
8&” x 2 240 x 21
" OO 7 7| 37 | o5
6.2 28 | 87 | 48 .3 | 6168 7.6
1ba, Ihs, Iba, lbs, ba. lbs, | lbs, | Ibs
per fl. porft. | porft. | perft | perft, | perft |perft |perft
2000 1050 1360 1650 1930 | 2200 | 2460 | 2720
1330 T00 900 1100 1200 | 1470 | 1640 | 1810
1000 520 680 830 970 | 1100 | 1230 | 1360
800 420 [0 G660 770 880 | 990 | 1090
670 350 450 550 &0 780 | B20| 910
570 300 390 470 550 630 | 700 | 7RO
500 260 340 410 480 5650 | 620 | 650
loads below heavy lines the deflections will be g than the allowabl

- plastered ceilings = g} span.




122

CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR UAMBRIA ANGLES.

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO LONG LEG.
Safe leads below are figured for fibre stress of 16000 pounds per E["‘"

square inch and include weight of angle.

Section No, A 128. Section No. A 129,

Distance 11 1" " 1"

e 23 x 1} 3 x2 4
sup- 1}:;” i.'l T&ﬂ’” g.” ]}gb‘ 'l‘(" *H 'ﬁT” %H ‘ITE” é.’i’
wis 0@ | 84|42|50|67(81|41|50/|608]|68]| 77

infest, | Tbs, | Ibs, | Ibs | lbs | Ibs, | Ibs, | Ibs, | Ibs | Ibs. | Ibs, | lbs,

perft, | perft. | perft, | per fi. | perft. | perft. | por fi. | parft. | perft. | perft, | per fy,

2 | 600 770 | o940 | 1100 | 1250 | 1070 | 1390 | 1690 | 1980 | 2260 | 2530
8 | 400 520 | 620 | 780 | 830 | 710 | 920 | 1120 | 1820 | 1510 | 16%
4 | 500 | 890 | 470 | 550 | 630 | 530 [ 690 [ 840 [ 990 | 1130 | 1240
B |20 810 | 870 | 440 | 500 | 480 | 550 | 670 | 790 | 900 | 1010
6 200 | 200 | 10| 870 | 420 | 860 | 460 | 560 [ 660 | 75O | B40
w | 170 | 20| 270 | S10| 2% | 810\ 400 | 430 | 570 | 650 [ T
8| 10| 190| 20| 270 | 310| 270 830 | 420 | 500 | 560 | 630
9 | 130 17 | 210| 240 | 280 | 240 | 310 | 870 | 440 | 500 | 66n
10 | 120 150 | 190 | 220 | 250 [ 210 280 | 340 | 400 | 450 | 510
11 | 110| 10| 170 | 20| 230| 190 | 250 | 810 | 360 | 410 | 460
12 | 100 | 130 160 | 180 | 210 180 | 230 | 280 | 330 | 880 | 42

Section No. A 93.

Distance

between 3 x 2

supports | 377 7 i 7 " 7] 7]
in feet, * Tﬁn _i ‘I‘ a ‘[’l’ g =

4.51bs,| 5.6 lbs, | 6.8 lbs, | 7.6 Ibs, | 8.5 Ibs, | 9.5 Ibs, | 10.4 lbs,

per ft. per ft. per It per ft per ft, perft, | perft
2 | 2160 2640 3100 3540 8970 4380 4780
3 | 1440 1760 2060 2360 2650 2920 3190
4 | 1080 1820 1550 1770 1980 2190 2300
b 860 1050 1240 1420 1590 1750 1910
6 720 830 1030 1180 1320 1460 1500
7 520 750 880 1010 1180 1250 1370
8 510 G0 770 890 990 1100 1200
9 480 590 690 790 880 970 1060
10 430 530 620 10 790 880 960

11 890 480 560 640 720 800

12 360 40 520 500 660 730 8ne

For safe loads below heavy lines the deflections will be g than the allowab!

Hmit for plastered ceilings = y}q span.




CAMBRIA SBTEEL.

123

' LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA ANGLES.

TUNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO LONG LEG.

mds below are figured for fibre stress of 16000 pound:
oh and include weight of angle. L — —
Section No. A 151,
) 81" x 21
_In 1‘8" in 11:” ir.i' T’H” &u
4.51bs, | 5.61bs| 6.61bs | 7.61bs | B.51bs | 9.51ks |10.4 lbs,
Cperft. | perft por ft, per ft. par ft, per {t, per fi.,
| 1410 | 1720 | 2020 2300 2580 2860 3130
% 1150 | 1340 1540 1720 1900 2080
860 | 1010 1150 129 1430 1560
560 | 6% 810 920 1080 1140 1250
40 | 570 670 770 860 950 1040
400 | 490 | 680 | 680 740 820 890
| 850 | 430 500 580 650 710 780
| 810 | 8% 450 510 570 630 00
20 | 840 400 460 520 570 630
|
| 20 | sw0 870 420 470 520 570
| 240 | 200 810 280 430 480 520
" Section No. A 95.
L : a I'” x g!u
" *N iﬂ' T[‘H i" ]’F” ﬁﬂ' **H iﬂ'
49 | 8.1 Ef 83 | 94 | 104 | 11.5 | 125 | 184
; bs, 1bs, Ibe, Ibs, lbs, 1ba, Tbs.
et | per . perft| perfh, | porfh. | perfh | porft | porfh | perft.
9000 | 2000 | 8160 | 3610 | 0% | asso | 4s00 | ss00 | 5700
-uug 1700 | 2110 | 2410 | 2700 | 2000 | 260 | 8530 | 3800
1340 (1580 | 1810 | 2080 | 2240 | 2050 | 2680 | 2850
880 | 1080 | 1260 | 1450 | 1620 | 1790 | 1960 | m™ | 2m0
w90 | 9001050 1200 | 189 | 1400 | 180 | 170 | 1000
g80 | 770 | 900 | 1080 | 1160 | 1280 | 1400 |T 1510 | 1690
50 | 670 | 790 | 900 | 1010 | 1120 | 1220 | 1320 | 1420
400 | 600 | 700 | 00 | 000 | 1000 | 1090 | ME | 1270
440 | 540 | 630| 720 | 810 | ‘900 980 | 1060 | 1140
400 | 490 | 5M | 600 740 810 £00 060 | 10d0
B0 | 40| 53| 60 | 60 | 70 | &0 830 950
afe loads below heavy lines the deflections will be greater than the allowable
r plastered = glg span.




124

CAMBEREIA STEEL.

.

—

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO LONG LEG.

[

Safe loads below are figured for fibre stress of 16000 nds per
square inch and include weight of angle. i 5
Section No. A 97. .
Distance 81/ x 8 1
between —
e 2’6” gu ‘115” in 111‘.'! ﬂ.u *&u 51! HH i'”__ﬂ
infet. | 86| 7.2 | 9.1 |10.2(11.4| 12.5/13.6/ 14.7| 158 | 168
1bs. lIbs, | Ibs, | Ibs 1bs. lbs, | Ibs. Ibs, Ibs, Ibs,
perft, | perfl. | perft. | perft | perft, | porft. | perft. | perft. | perft. | perfl
2 | 3850 | 4540 | 5200 | 5840 | 6460 | 7070 | 7660 | 8230 | 8790 9350
3 2570 | 8030 | 8470 | 8900 | 4310 | 4710 | 5110 | 5490 5860 6230
4 1930 | 2270 | 2600 | 2020 ; 3230 | 8530 | 8530 | 4120 | 4400 4670
5 1540 | 1820 | 2080 | 2340 | 2500 | 2530 | 3060 | 3290 | 3520 8740
6 1280 | 1510 | 1730 | 1950 | 2150 | 2360 | 2560 | 2740 | 2980 8120
7 1 1100 | 1300 | 1490 | 1670 | 1850 | 2020 | 2190 | 2350 | 2510 2670
8 960 | 1130 1302 1460 | 1620 1?72 1910 | 2060 | 2200 2340
2 860 | 1010 | 1160 | 1300 | 1440 | 1570 | 1700 | 1830 [ 1950 2050
10 770 | 910 | 1040 | 1170 | 1200 | 1410 | 1530 | 1650 | 1760 1870
Il 700 | 830 | 950 | 1060 | 1180 | 1290 | 1390 | 1500 | 1600 1700
12 G40 | 760 | 870 | 970 | 1080 | 1180 | 1280 | 1870 1470 1560
13 500 | 700 | 800 [ 900 | 990 | 1080 | 1180 | 1270 1850 1440
14 550 | 650 | 740 | 830 | 920 | 1010 | 1090 | 1180 1260 130
Section No. A 99.
Distance 41 x 8 i
betwesn —
ﬁ.ﬂ g.“' TTK” i“‘ T’ﬂ'” &i! {g_”’ _i: *%H’ '%1_
infeet. | 72 | 85| 9.8 |11.1| 12,4 13.6/ 148/ 16.0/ 17.1 | 183
Tbs, | Ibs. | Ibs, | Tbs | Ibs. | Ibs, | Ibs | lbs 1bs. 1bs.
per fL. | per ft. | per ft. | por ft. | per ft, | per ft. | por ft. | per ft,| porft. | porift
2 4620 | 5290 | 5950 | 6580 | 7200 | 7810 | 8400 8980 9550
3 2610 | 8080 | 3530 | 8960 | 4300 | 4800 | 5200 | 5600 5080 6360
4 | 1960 | 2310 | 2650 | 2970 | 8200 | 3600 | 3900 | 4200 | 4490 4770
B 1570 | 1850 | 2120 2630 | 2880 | 3120 | 3360 4590 38820
8 1310 | 1540 | 1760 | 1980 | 2190 | 2400 | 2600 | 2800 2000 3180
7 1120 | 1320 | 1510 | 1700 | 1880 | 2060 | 2230 | 2400 2560 2730
8 980 | 1150 | 1320 | 1490 | 1650 | 1800 | 1650 | 2100 2240 2390
) 870 | 1030 | 1180 | 1320 | 1460 | 1600 | 1730 | 1870 | 1990 2120
10 780 | 920 | 1060 | 1190 | 1320 | 1440 | 1560 | 1680 1800 1910
11 710 | 840 | 960 | 1080 | 1200 | 1310 | 1420 | 1580 1630 1740
12 650 | 970 | 880 | 990 | 1100 | 1200 | 1300 | 1400 | 1500 1590
13 600 | 710 | 810 | 910 | 1010 | 1110 | 1200 | 1200 1380 1470
14 560 | 660 | 760 | 850 | 940 | 1030 | 1120 | 1200 | 1280 1360

For safe loads below heavy lines the deflections will be greater than the allowable
limit for plastered ceilings = yly span.




CAMBRIA STEEL. 126

FE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO LONG LEG.

oads below are figured for fibre stress of 16000 pounds per r
s and include weight of angle. pet =1

Section No. A 131
4" x 8y
‘ﬁgu g_r.r 11‘:1 *u I’I" gn }in
27 1bs. | 9.1 s, | 10.6 Ibs. | 11.9 Ibs. | 13.3 lbs. | 14.7 Ibs. | 18.0 Ibs,
perft. | perft | porft. per ft. per fi. per ft. per ft.

5300 6260 7190 8090 8070 9760 10650
3530 4170 4790 5390 bos0 6510 7100
2650 3130 3500 A0 4480 4880 5320
2120 2500 2870 8240 3500 3900 4260

1770 2000 2400 2700 2000 3250 3550
15610 1790 2050 2410 2560 2790 B0
1320 1560 1800 2020 2240 2440 2660
1180 1300 1600 1800 1990 2170 2370
1060 1250 1440 1620 17890 1950 2130
960 1140 1310 1470 1630 1770 1840
880 1040 1200 1350 1490 1630 1770
820 960 1110 1240 1380 1500 1640
760 890 1030 1160 1280 1390 1520
Section No. A 133,
441 x g
i_lf 1_7‘!! i” ’93” ﬂ'” {,&H
9.11bs. |10.61bs.| 11.9 Ibs, | 18.8 lbs, | 14.7 Ibs | 16.0 lbs
per ft. per ft. per ft. por ft. per ft. per 1.
4680 5370 6040 6680 7320 7930
3120 3580 4020 4460 4850 5200
2340 2680 3020 3340 3660 3970
1870 2150 2410 2670 2030 8170
1660 1790 2010 2230 2440 2640
1340 1530 1720 1910 2090 2270
1170 1340 1510 1670 1830 1980
1040 1190 1340 1490 1630 1760
940 1070 1210 1340 1460 1500
850 080 1100 1220 1330 1440
T80 800 1010 1110 1220 1320
720 830 930 1030 1130 1220
670 770 860 950 1050 1130
safe loads below heavy lines the deflections will be greater than the allowabl

for plastered ceilings = ylg span.




126 CAMBRIA STEEL.

SAFH LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO LONG LEG.
Safe loads below are figured for fibre stress of 16000 pounds per éﬁ

square inch and include weight of angle.

Section No. A 101. E
Distance b7 x 37 i
= ’]%H gu ﬁ”l *U‘ 19.5.!!1 ﬂu }*h‘ %H }*H __i_”___‘_
h'M‘ 8.2 | 9.8 |11.8(12.8] 14.3| 15.7|17.1| 18.5| 19.0 | 1.2
lbs, | Tos | Ibs, | lbs, | Ibs, | Ibs, | Ibs, | Ibs, | Ibs Ibs,
por ft. | por ft. | per ft. | per ft. | per ft. | per ft. | per fi. | por ft. | porft. | porft.
2 | 4020 | 4740 | 5430 | 6110 | 6770 | 7410 | 8040 | 8660 | 9270 | 9870
8 | 2680 | 8160 | 8620 | 4070 | 4510 | 4940 | 5360 | 5770 | 6180 | 6580
4 | 2010 | 2370 | 2720 | 8060 | 8380 | 3710 | 4020 | 4330 | 4680
6 | 1610 | 1900 | 2170 | 2440 | 2710 | 2060 | 8220 | 3460 | 8710
6 | 1240 | 1580 | 1810 | 2040 | 2260 | 2470 | 2680 | 2890 | 3090
Z 1150 | 1350 | 1550 | 1750 | 1930 | 2120 | 2300 | 2470 | 2650
1000 | 1180 1580 | 1690 | 1850 | 2010 | 2160 | 2320 | 2
] £90 | 1050 | 1210 | 1360 {71500 | 1660 | 1790 | 1920 | 2000 | 2100
10 [T500 | 50 | 1090 | 1220 | 1350 | 1480 | 1610 | 1730 | 1850
11 780 | 860 [ 990 | 1110 | 1230 | 1350 | 1460 | 1570 | 1690
12 670 | 790 | 910 | 1020 | 1130 | 1240 | 1340 | 1440
i3 620 | 780 | 840 | 940 | 1040 | 1140 | 1240 | 1830 | 1480
14 | 50| 680 | 780 | 870 | 970 | 1060 | 1150 | 1210 | 1320
- Section No. A 103,
- 57 x 337 |
sup- T’i{” %-‘f ﬁ” *H[T’K” é-‘! HH !N HN ﬁ” ;}::i
hris | g7 | 104 12.0) 18.6| 15.2| 16.8| 18.3| 19.8/ 21.8/ 227/ 24.2
infeot | Ibs, | bs. | Tbe | Ibs | Ibs. | Ibe | Ibs | Ibs, | Ibs | Ib& | lbg
perfl, | per ft, | per ft, | par ft. | par ft, | perfi, | perft, | perft, | por ff. | par ft, | porft,

5450 | 6430 | 7400 | 8320 | 9230 |10110 110980 (11820 (12650 [13460 (14270
8650 | 4290 | 4980 | 5550 | 6150 | 6740 7880 | 8430 i

2720 | 8220 | 3700 | 4160 | 4610 | 5060 | 5490 | 5910 | 6380 | 6780 | 7130
2180 | 2570 | 2060 | 3330 | 3690 | 4050 | 4890 | 4730 | HOGO | B3SO | 5710

1820 | 2140 | 2470 | 2770 | B80S0 | B370 | 3660 | 3040 | 4220 | 4490 | 4760
2110 | 2380 | 2640 | 2800 | 3140 | 8380 | 3610 | 3850 | 4080
1360 | 1610 | 1850 | 2080 | 2310 | 2580 | 2740 | 2960 | 8160 | 8870 | 8570
1210 | 1430 | 1640 | 1850 | 2050 | 2250 | 2440 | 2630 | 2810 | 2000 | 8170

1090 | 1200 /| 1480 | 1660 | 1850 | 2020 | 2200 | 2360 | 2580 | 2600 | 2850

e

990 | 1170 | 1340 | 1510 | 1680 | 1840 | 2000 | 2150 | 2300 | 2450 | 2500
910 | 1070 | 1280 | 1390 | 1540 | 1690 | 1830° | 1970 | 2110 | 2240 | 2380
540 1140 1820 | 1950 | 2070 | 2190
780 | 920 | 1060 | 1190 | 1320 | 1440 | 1570 | 1690 | 1810 | 1920 | 2040

Q- O CE-Ia GhOw
g
b
S

1t et et
w»

For safe loads below heavy lines the deflections will be greater than the allowabl
limit for plastered ceilings = 4l span. ok




CAMBRIA STEEL. 127

L,OADS IN POUNDS UNIFORMLY DIS-
FOR CAMBRIA ANGLES.
TUNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO LONG LEG.

. figured for fibre of 16 ds —
e
Section No. A 135.

o 57 x &/

4s in g R 3 X 'z ¥
. | 11.01|12.81bs | 14.51bs | 16.21bs | 17.8 Ibs | 19.5 Ibs,

per ft. por ft. per ft. per ft. i per ft.

8370 9630 | 10860 | 12050 | 18220 | 14360

5550 7240 8030 8810 9570
4180 4510 5430 6080 661 7180
3350 8850 4340 4520 5290 5740

s 2790 8210 8620 4020 4410 4790
d 2500 2150 3100 A0 3780 4100
8 2000 2410 2710 %g 8500

L

=

300
1860 2140 2410 240 8190
1670 1930 2170 2410 2040 =0
1520 1750 1970 2190 2400 2610
1300 1600 1810 2010 2K 2300
1200 1480 1670 1850 2080 2210
1200 1380 1560 1720 1800 2050

1120 1280 1450 1610 1760 1910
1060 1200 1360 1510 1650 1700

Section No. A 105.
67 x 3}

TT‘H *H 1]‘!! .s" HH ii’! ,1.!” iﬂ +§Hi 1"

138.5/ 15.3| 17.1| 18.9| 20.6 22.4| 24.0 25.7 27.3

Ihe, | Jbs | Ibs | Ibs | Ibs, | Ibs | Ibs | Ibe

per ft, | perft. | perft, | por i | perft. | perft. | perft. | per ft. | perfi. | per ft.

'’

11.7

prt

B 7020 Soog| S4a0 10040 (110, 13100 1900 1000 16 15470
, 5030 | 5070 | 6200 | 6500 | 7450 | 8070 | 8640 | 9200 | 6760 |10810
4 | 3280 | 8770 | 4250 | €720 | 5170 | 5610 | 6050 | 6450 | 6900 | 7320 | 7730
5 | 260 | 3020 | 3100 | 8770 | 4140 | 4490 | 4840 | 5180 | 5520 | 5850 | 6190

2100 | 2520 | 2850 | 8140 | 8450 | 8740 | 4080 | 4320 | 4600 | 4880 | 5160

18%0 | 2160 | 2430 | 2600 | 2050 | 5210 | 3460 | 8700 | 8940 | 4180 | 4420

1640 | 1590 | 2120 | 2860 | 250 | 2510 | 5020 | 8240 | R450 | 3660 | 8870

1460 | 1650 | 1860 | 2100 | 2800 | 2400 | 2600 | 2880 | 8070 | $250 | 8440

1810 | 1510 | 1700 | 1890 | 2070 | 2250 | 2420 | 2500 | 2760 | 2080 | 3090

| 1190 | 1370 | 1550 | 1710 | 1880 | 2040 | 2200 | 2360 | 2510 | 2660 | 2810

1260 | 1420 | 1570 | 1720 | 1870 | 2020 | 2160 | 2300 | 2440 | 2580
1160 | 1310 | 1450 | 1500 | 1730 | 1860 | 1990 | 2120 | 2250 | 2380
1080 | 1210 | 1850 | 1480 | 1600 | 1780 | 1850 | 1970 | 2000 | 2210

=

loads below heavy lines the deflections will be g than the allowabl
L for plastered ceilings = gly span.




128 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBERIA ANGLES.

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO LONG LEG. I

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle.

Riews Seatlon' No. A 107.

between 6" x 4

| BRI R R SR T SN R A AR 17
12.3| 14.3| 18.2 18.1| 20.0| 21.8| 23.6| 25.4| 27.2| 28.9| 30.5

Ibs, | Tbs, | ITbs | Ihs, | Ibs, | b | Ibs | Ibs | Ibe. | Iba | Ibs,

per ft. | perft. | perfi. | perft. | por . | per ft, | porft. | perft. | per fi, | parft. Perft

8550 | 9840 | 11100 12320| 13520/ 14690| 15840| 16970| 18070| 19160] 20230

5700 | 6560 | 7400| £220| 9020 9800| 10560| 11510| 12050| 12770| 13450

4280 | 4920 | B350 6160] 6760/ 7350; 7920 8480 9040 9580, 10120
8420 | 8040 | 4440) 4930| b410| 5SS0| 6340 6790 T230| 7660 8000

2850 | 8280 | S700| 4110] 4510/ 4000/ 56280| 56GO| 60200 6390| 6740
2440 | 2810 | 8170 8520| 8860 4200| 4530 4850| G&760| B470| 5780
2140 | 2460 | 2770| 3080| 3380 8670 B8060| 4240 4520 4790| 5060
1900 | 2190 | 2470 2740| 8010, 8270| 38520, 3770

2460 2700) 29400 8170 8390, 3610 2830 4050

1550 | 1790 | 2020{ 2240| 2460| 2670 2880| 8080! 8200| 8480 3aso
1480 | 1640 | 1850, 2050 2250, 2450 2640 2830, B010| 3190 8370
1320 | 1510 | 1710 1900| 2080 2260{ 24400 2610) 2780 2950 3110
1220 | 1410 | 1590f 1760/ 1930 2100 ?m} 2420| 2B80| 27400 28%)
1140 | 1810 | 1480/ 1640, 1800| 1960| 2110) 2260] 2410, 2550 27uo

1540) 1600 1840 IBBGE 2120 2260 2400, 2580

Section No. A 109,
Distance 7” x 3}”

between 175'” P &' &” H,u F H,:.r 3
supperts | 50/ 17.0/ 10.1| 21.0{ 28.0| 24.9| 26.8/ 2877| 305 | 323
infoet. | “jbe, | Ibs. | Tbe, | Ths, | Jbs, | lbs. | Ibs | Lbs | lbs, i
perft. | par ft | parft, | porft. | porft. | porft, |porft, [parft [ perft. | perft
7670 | 8640 | 9500 | 10520| 11430| 12320| 13210| 14090 14050 | 15810
5110 | 5760 | 6300 | “7010) 7620{ 8220 88i0| 9390| 9960 | 10510

5840 | 4820 | 4790 | 5260 6710{ 6160 6600| T040| 7470 7900
8070 | 3460 | 8840 | 4210 w0 4930] 5280 5630 5980

3810 4110 4400) 4700 4080 5270
2190 | 2470 | 2740 | 8010, 8270] 85200 37I0| 40200 4270 4520
1920 | 2160 | 2400 | 2630 2860) S8080] B300( 8520 8740 3950
1700 | 1920 | 2130 | 2340 2540| 2740, 2040| 8130 3320 3510
1530 | 1730 | 1920 | 2100 2200] 2460, 2640 2820 2090 8160

i

P e et

GRG0 - ODE-ID Oubtol !
5
1=
E

=
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=

QDEID GupoOW
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=
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=
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1570 | 1740 | 1910 2080 32%0% 2400 '2500' 2720 2870
1280 | 1440 | 1600 | 1750f 1900 2050 2200 2350/ 2490 2630
1830 | 1480 | 1620f 1760[ 1900{ 2030| 2170 2300 2430
1100 | 1230 | 1870 | 1500 1630[ 1760 1890| 2010( 2140 2260
1020 | 1150 | 1280 | 1400, 1520{ 1640 1760 1880 1990 2110

16 | 960 | 1080 | 1200 | 13201 1430 15400 16501 1760/ 1870 1980

For safe loads below the heavy lines, the deflections will be greater than the
allowable limit for plastered ceilings = ,—‘, spar.,

[T
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CAMBRIA STEEL. 129

LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO LONG LEG.

loads below are figured for fibre stress of 16 000 pounds per é—-
inch and include weight of angle.

Section No. A 112.

8 x §1

*N 1’5” &N H-‘J‘ 2“ *_sﬂ %H‘ HH 1/

238.0| 25.8| 28.5| 31.2| 33.9| 36.5| 30.1 41.7 44.3
lbs, | Tbs. | Ibs. | lbs, | Ibs, | Ibs. | lbs.

per ft, | per £\, | per ft, | per ft. | per fi. | per fi. | per ft | per fi. | por fiL.

12770 {14230 (15670 |17080 [18460 19830 121170 I‘H-i% 23700
10210 [11380 |12530 (13660 (14770 (15860 [16930 (17090 19030

8510 | 9480 (10440 (11380 (12310 {13220 |14110
7290 | 8130 | 8950 ?".‘;;.3 10550 | 11330 12090

9230
5670 | 6320 | 6960 | 7590 | 82001 | 8810 | 9400 | 9990
5100 | 5690 | 6260 | GS30 | 7380 | 7930 | 8460 | 8990 | 9510

4

5

E

9

10

11 4640 | 5170 | 5690 | 6210 | 6710 | 7210 | 7690 | 8170 | 8650
12 4250 | 4740 | 5220 | 5690 | 6150 | 6610 | 7050 | 7490 | 7930
13 8920 | 4870 | 4820 | 5250 | 5680 | 6100 | 6510 | 6920 | 7320
14 3640 | 4060 | 4470 | 4880 | 5270 | 5660 | 6040 | 6420 | 6790
15 3400 | 3790 | 4170 | 4550 | 4920 | 5250 | 5640 | 5990 | 6340
16 8190 | 8550 | 8910 | 4270 | 4610 | 4950 | 5200 | 5620 | 5940
17 9000 | 8340 | 8680 | 4010 | 4340 | 4660 | 4980 | 5290 | 5500
18 2830 | 8160 | 3480 | 73700 | 4100 | 4400 | 4700 | 4990 | 5250
19

20

g%

2680 | 2990 | 8290 | 8500 | 3880 | 4170 | 4450 | 4730 | 5000
2560 | 2840 | 8130 | 8410 | 3690 | 8960 | 4230 | 4490 | 4750

2430 | 2710 | 2080 | 8270 | 8510 | 3770 | 4080 | 4280 | 4530
2320 | 2580 | 2840 | B100 | 8850 | 3600 | B840 | 4000 | 4320
2220 | 2470 | 2720 | 2070 %g 3440 | 3650 | 3910 4%%

loads below heavy lines the deflections will be greater than the allowable
astered ceilings = gly span.




180 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMERIA ANGLES.

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG.

Safe loads below are figured for fibre stress of 16000 pounds per [
square inch and include weight of angle. d

No. A 149, Section No. A 91
Distance 3}" x o 23 x
batween ] 7] 7] " I " " "
in foat, 6.2 28|87|45| 58 | 61 | 68 | 7.6
The, Tbs, | Ibs | Ibs. | Ibs Ibs, Ibs. Ibs,
per ft. per ft, | por fi.| perfi,| perft. | porfl | perft | perft,
2 4870 1560 | 2080 | 2400 | 2020 | 8330 | 8780 | 4110
3 3240 1040 | 1860 | 1660 | 1940 | 2220 | 2480 | 2740
4 2430 780 | 1020 | 1240 | 1460 | 1660 | 1860 | 2050
[ 1850 620 | 810 1170 1490 | 1610
6 1620 520| 680 | ss0| 9w | 1110 | 1240 | 1370
7 1590 450 | 7580 | 710 | &0 | W0 | 1070 | 1170
s 1220 390 | 510 60| 730 830 930 | 1080
9 | 1080 350 | 450 | 550 | 650 740 830 910
10 970 310 | 410 | 500 | 530 670 750 820
11 880 280 | 870 | 450 | 530 610 630 750
12 810 260 | 810 | 410 | 4% 560 620 690
Section No. A 128. Section No. A 129.
Distance 237 x 1}/ 81 x 21
sup- .‘]‘H *H T’J” SH T'."H ,’)3.” *H 1“" i!! 1]"!] ;H’
P o6 | 34 42| 50| 57|31|41|80]| 59|68 77
infeel. | Tog | Ibs | Iba, Ibs, | Tos | Jbs, | The | Dbs | Obs | ibs,
por fL, | perft. |-per ft | per fi. | par{t. | per ft. | per L. | por {1, | per %, | per fL. | per fi,
2 | 1700 | 2330 | 2300 | 830 | 8810 | 2210 | 2500 | 8540 | 4170 | 4770 | 5350
8 | 1190 | 1550 | 1900 | 220 | 2540 | 1470 | 1930 | 2860 | 2780 | 8180 | 8570
4 | 890 | 1160 | 1420 | 1670 | 1910 | 1110 | 1440 | 1770 | 2080 | 2380 | 2670
5 | 710 | 930 | 1140 | 1340 | 1530 | 880 | 1160 | 1420 | 1670 | 1910 | 2140
6 | 600 | 720 950 (1110 | 1270 | 740 | 960 | 1180 | 1390 | 1590 | 1780
7 | 510| e | s10 |T960 | 1090 | 1010 | 1190 | 1360 | 1590
8 | 40| 680 710| $40 | 950 | 550 | 720 [T500 | 1040 | 1190 | 130
9| 40| 520 60 740 | &% |20 6w | 790 | 930 | 1060 | 1190
10 | 860 | 470 | 570 | 670 [ 760 | 440 | 580 | 710 | 830 | 950 | 1070
11 | 320 | 420 | 520 | 610 | 600 | 400 | 530 | 640 | 760 | 870 | 970
12 | 800 890 | 470 | 560 | ¢40| 370 | 480 ) 590 | 690 | 800 | 8%

For safe loads below heavy lines the deflections will be greater than the allowable
Himit for plastered ceilings = 3}y span.

e e o



CAMBRIA STEEL. 131

' SAFE LOADS IN POUNDS UNIFORMLY DIS-
- TRIBUTED FOR CAMBRIA ANGLES,

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG.

Joads below are figured for fibre stress of 16000 pounds per =
Inch and include weight of angle. ,

__ Section No. A 121. | Section No.A123.
U 3 b - ;;__1_&" v
ol Bk S ol I R Ol F I SR T T
21 |27|83|89|44a|22|28|(84| 40 | 486
Ibs. | Tbs, | Ibs | dbs | dbw | Ths, | Tbe, | lbs, | lbs, ihs,
por fL | per ft. | per ft. | por fL | per ft.| por ft. | por L. | parft. | per ft. | perft,
960 | 1240 | 1510 | 1760 | 2000 | 970 | 1260 | 1530 | 1790 | 2030
0 830 | 1010 | 1170 | 1330 650 840 | 1020 1190 1350
480 | 620 | 750 | 80 | 1000 | 490 | 630 | 770 | "se0 | 1020
80 | 500 | 600 | 700 | 800 | 590 | 500| 60| 72 | 810
820 | 410| 500 | 500 | 60| 32| 420 | 510 @00 | 6s0
270 | 350 | 430 570| 20| 860 | 40| 510 | 580
210 | 310| 8% | 440 ) 500 | 240 | 320 | 30| 450 | 510
210 | 280 | 340 40 | 220 | 20| 840 | 400
190 | 250 | 800 | 850 | 400 | 190 | 250 | 810 | 860 | 410
170 | 230 | 270 | 820 | s60| 1% 280 [ 830 | 870
230 | 210 250 | 200 | 30| 160 | 20| 200 | 300
Section No. A 125, Section No. A 127,
23 x 1} 237 x 13
‘]‘H *N ‘D‘H i}! 1,‘” 1’!” *H‘ T“" 3," 'l:!'”
2338087 /44| 50| 25| 32 4.7 5.3
Tbe, | Ibs. | Ibs | Ibs, | ibs, | Tbs. | Tbw | dbs | 1bs | 1bs.
por f4, | per ft, | per f1, | par ft, | per ft, | per ft. | per {1,  par fl,| perft | perft
1440 | 1880 | 2200 | 2680 | 8050 | 1490 | 1940 | 2870 | 2770 | @160
960 | 1250 | 1590 | 1790 | 2040 | 990 [ 1200 | 1580 | 1850 | 2110
720 [ 940 | 1140 | 1340 | 1580 | 750 | 90 | 1180 | 1390 | 1580
580 | 750 | 920 [ 1070 [ 1220 | 600 | 7S0 | 960 | 1110 | 1270
480 | 630 | 760 | 890 |1020 | 500 | 650 | 70| 90 | 1050
" 410 | 540 | T770 | 50| 430 | b0 | Ge0 | 0 | 800
860 | 470 570 | 60| 700 | 370 | 49| G0 | 60 | 7%
820 420| 510 | 60| es0| 330 | 430 | 80| €20 | 70
200 | 330 | 460 | 540 | o10| 300 | 290 | 470 | 550
260 | 340 | 420 [ 490 | Boo| 270 | 850 [ 480 | oo [ 580
240 | 810 | 80| 450 | 510 | Z50 | 320 | ss0| 460 | 530

safe Jloads below heavy lines the deflections will be greater than the allowable
for plastered ceilings = yjy span.




132 CAMBRIA STEEL.

SAFH LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG.
Safe loads below are figured for fibre stress of 16000 pounds per

square inch and include weight of angle.

Section No. A 151.
Distance between 3!” x o1
supparts in 1 " gu w5’ 37 o5’ B
foot, 45 | 56 | 68 | 76 | 85 | 95 | 104
Ibs. Ibs. 1bs, Ihs, ibs, 1bs, 1bs,
perft. | perft. | perft. | perft. | perft | perft, | perft
2 3880 | 4760 | 5610 | 6440 | 7280 | 8000 | 8750
3 2580 | 8170 | 8740 | 4200 | 48 5340 | 5830
4 140 | 2380 | 2810 | 8220 | 8620 | 4000 | 4370
13 1550 | 1900 | 2250 | 2570 | 2890 | 8200 | 38500
[¢] 1200 | 1500 | 1870 | 2150 | 2410 | 2670 | 2020
Z 1110 | 1860 | 1600 | 1840 | 2070 | 2200 | 2500
970 | 1190 | 1400 | 1610 | 1810 | 2000 | 21%0
9 860 | 1060 | 1250 [T 31480 | 1610 | 1780 | 1940
10 780 050 | 1120 | 1200 | 1450 | 1600 | 1750
11 710 870 | 1020 | 1170 | 1310 | 1460 | 15%
12 630 790 o0 | 1070 | 1210 | 1330 | 1460
i3 600 730 860 990 | 1110 | 1230 | 1350
14 550 650 800 920 | 1080 | 1140 | 1250
Section No. A 93.
Distance betwesn 37 x 24
m‘porhi_n *H ‘lﬁ“.‘.‘ SH 11“” #H 1’5” é”
feet. 45 | 56 6.6 .6 85 | 95 | 104
Ibs, 1bs, Tbs, bs. The, 1bs, Ibs.
perft, | parft. | perft | perfh | perft | perft | perft
2 2000 | 8670 | 4320 | 4950 | 5560 | 6140 | 6710
3 2000 | 2450 | 2880 | 8300 | 3700 | 4000 | 4470
4 1500 | 1840 | 2160 | 2470 | 2780 | 8070 | 8350
5 1200 | 1470 | 1730 | 1980 | 2220 | 2460 | 2680
6 1000 | 1220 | 1440 | 1650 | 1850 | 2050 | 2240
7 860 | 1050 | 1280 | 1410 | 1590 | 1760 | 1920
- 750|920 | 1080 | 1240 | 1890 [TI540 | 160
10 670 820 0G0 | 1100 | 1230 | 1860 | 14%
600 730 860 990 | 1110 | 1230 | 1340
11 540 670 790 900 | 1010 | 1120 | 1220
12 500 610 720 820 030 | 1020 | 1120
i3 460 560 660 760 850 o0 | 1030
14 430 520 620 710 790 850 960

:

For safe loads below heavy lines the defl

g than the allowable
limit for plastered ceilings = 5l span.




CAMEBRIA STHEEL.

133

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG.

 Joads below are figured for fibre stress of 16 000 pounds per
):l::h and include weight of angle. = 2

FE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES,

3 © @I RGN

P i et
Lok

Section No. A 95.

347 x 2377

lhll'”

s,H'

1}3“ *H ‘I’E’”

grr

5!!

83|94 104
Ibs. | Ibs. | lbe,
per ft.

11.5
1bs.
per i

134

per fl. | per ft,
8330

TH30
5020
8760 | 4170
3010

2510

6690
4460
3350
2680

2230 2780
1910

1670
1490

1340

1220
1120
1030
960
890

840

9120

15!
1410

Section No. A 97.

37 x 37

¥ [ 75"

&H *_é_ﬂ

"

10.2
1be,
per f,

114
Ibs.
per 1.

12.5
Ibs.
per fi. | per fi

13.6
Ibe,

158
1bs.
perft.

- - . ]
= O O®EI® OubkW®

— . -ﬂ
Rt

'Hi-lm-
@

750

1720

9400 110190
6270 | 6790
4700 | 5090
8760 | 4080

3130

8500
5730
4290
3440

2860
2450

2150
1910

1560
1430
1320
1250
1160

11710
7800

1070

1370

safe loads below heavy lines the deflections will be greater than the allowable
for plastered ceilings = g}y span.




134

CAMBRIA STEEL.

—_—

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UTUNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle,

Distance
batween
supports
in feok.

Section No. A 99,

41 x 3

ﬁ.ﬂ' g.h' '115” é”’ Tﬂi: é-‘f .{-ﬁ.’iﬂ __{.if:f_

72|85 |98 |11.1 124|13.6/148(16.0/17.1
Ibe, | Ibe, | lbs. | Ibs, | lbs. | Ibe. | lbs | Ibs, | Ibs.
per ft, | per ft. | per ft. { per ft, | per ft. | per ft. | per ft. | por ft. | per ft.

OOEI® Oubtw

M
TR =

[
(-]

6580 | 7780 | 8940 | 10070| 11170| 12240| 13280| 14300| 15290| 16260

(i)
4300 | 5180 | 5960 | 6710| T400| S8160| 8860| 9530 1?_%% 10840
7 g

8290 | 8890 | 4470 | 5040| B5690| 6120 6640( 7150

2630 | 3110 | 3580 | 4080] 4470 4900| b310| 5720 6120 6500
2190 | 2590 | 2080 | 8360\ 8720| 4080 443C| 4770| 5100] 5420
1880 8500

1640 | 1940 | 2240 | 2520| 2790 3060| 8320

8800| 4090 4570| 4650
8580| 8820

1460 | 1780 | 1990 | 2240| 2480| 2720 2950 3180| B400( 3610

1560 | 1790 | 2010 2230| 2450 2660| 2860| 8060| 3250

1200 | 1410 | 1630 mmmmmm]'z@m

1300 | 1490 | 1680{ 1860( 2040| 2210| 2380| 2560/ 2710

100
13‘11.313)01380 1650 1720( 1880| 2040| 2200| 2350 2500

1110 | 1280 | 1440 1600| 1750 1900| 2040 2180 2220

880 | 1040 | 1190 | 1340{ 1490| 1680 1770| 1910{ 2040 2170
820 | 970 | 1120 | 1260{ u400| 1580, 1660| 1T90| 1910 2030

Section No. A 131.

Distancs betwesn 7 x 331

lllp’ﬂﬂlhl 1&‘!! a_H' _lja_h‘ &H .‘85_” &H

}&u_

7.7 91 | 106 ( 1190 | 133 | 14.7
Tbs, Ibs, Tbs, 1bs, Ibs, Ibs,
perft. | perfl | perfi. | perft | porfi | perft

16.0

HEE
PN = OOE-I® Cupcow

18

6740 7970 9160 | 10320 | 11450 | 12550
4490 5310 6110 6880 7640 8370
8370 3980 4580 5160 5780 6280
2690 3190 8660 4130 4580

2250 2660 3050 340 3820 4180
1920 2280 2620 2950 8270 8500
1650 1990 2290 2580 2560 8140
1500 1770 2040 2290 2550 2750
1350 1590 1830 2060 2200 2510

1220 | 1450 | 1670 | 1850 | 2080 | 2280
320 | 130 | 1580 | 1720 | 1910 | 2090
1040 | 120 | 1410 | 1500 | 1760 | 1980
960 | 140 | 1810 | 1470 | 1640 | 1790
900 | 060 | 1220 | 18%0 | 1580 | 1670

840 1000 1150 1290 1430 1570

1700

"~ For safe loads below heavy lines the deflections will be g than the allowable
limit for plastered ceilings = yjy span,




CAMBRIA STEEL.

136

UNEQUAL LEGS.

I NEUTRAL AXIS PARALLEL TO SHORT LEG.
Mbmwmﬁgumdfor fibre stress of 16000 pounds per

weight of angle,

8 LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA ANGLES,

fnch and

Section No. A 133,
4 $' x 3
ris in i" 1161'_ _i” 5 s_o.f P
 feet, "©.11bs | 10.61bs. | 11.9 Iba. | 13.3 Tbs. | 14.7 Ibs. | 16.0 Ibs.
1 per fl. per It per ft. per ft per It per fL.
] i 11230 12060 14060 15420 16750
6500 7450 840 9370 10280 1170
r 4880 5610 6330 7080 7710 8380
3000 4490 5060 5620 6170 6700
8250 8740 4220 4690 5140 5580
2790 8210 8620 4020 4410 4790
; 2440 2510 3170 3510 3860 4190
r 2170 2490 2810 3120 3430 870
1 1950 2250 2580 =10 3080 8350
&L 1770 2040 | __ 2300 2560 |__ 2800 3050
. 3_’ 1630 1870 2110 ZM0 2570 2790
. ig 150G 1750 1950 2160 270 2580
1390 1600 1810 210 2200 2300
; 1300 1500 1690 1870 2060 2230
18 1220 1400 1580 1760 1930 2000
1 1150 1320 1490 1660 1810 18970
1080 1250 1410 1560 1710 1860
Section No. A 101
b5 x 81
T 116:; *.u.r :s‘u- su Hiu §u H.a,ul *u
)8 |11.3 ls.s"i'a.a 1557 17.1|1 19.9 sz
bs, | lba, Ibs, | Ibs Ibs,
por ft. | per ft. perl'l.. por f, | per ft. | perft, | per
n 13740( 16510| 17240( 18930| 20580
7 9160] 10340| 11490{ 12620/ 18720 14790
6570 7760 470 10200 11100
4770| 86500 6210 75 8230
8070] 4580 B170) 6310 E360
8410] 3950| 4430 B5410| BESO
2080 3440 8880 4780, 5140
2650| 38050 $450/ 42101 4570
2380 2760, 3100 4120
2170| 2500 2820 B440| 8740
1090 2200 2590 38160 8430| 3700
1880| 2110/ 2390 20910{ 8170
1700, 1900 22| 2040, 3170
15000 1830, 2070 2740
1490 1720 1M0) 2670
1400 1620, 1830) 2420
11201 13300 15300 1720 2100/
safe [oads below heavy lines the defl will be

for plastered ceilings = g}y span.




136

CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBERIA ANGLES

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle.

—_—

e

o Section No. A 103. TR
e 5 x 3; "
sup- 153;.! r ‘I?ﬁ” iH I 1’5” I ﬁrf _}%H EH }in %H {3’!’;'
ports | 8.7 | 10.4| 1 18.3/10.8| 21.3| 22.7| 243
infest, | b5, | Tbe, lbs, | Ibs, | Ibs, | Ibs. | Ibs.
perft, | porft, perft | perft | perfh. | perfl, | perny,
2 | 10320 12240 21150| 22810| 24440| 26080| 27500
3 | 6880 8160 14100| 15210{ 16200| 17350| 18400
4 | 5160| 6120 10570| 11410] 12220| 13020| 13809
5 | 4130 4890 8460 9120) 9780 10410| 11040
6 | 8440/ 4080 9200
7 | 2050/ 3500 7880)
8 | 2580 3060 6900
9 | 2200/ 2720 6130
10 | 2060 2450 5520
11 1880| 2220 5020
12 | 1720 2040 4600
13 | 1590 1880/ 4245
14 [ 1470 1700 3940
15 13801 2630 3680
168 | 1200/ 1530 3450
17 | 1210 1440 8250
18 1150f 1360| 3070
Section No. A 135, 5
Distanos betwesn b7 x 41
i N A 0 OG0 N O
™ 11.01bs. | 12.8 Ibs. | 14.51ts. | 16.2 Ibs. | 17.81bs. | 19.5 Its.
per ft, per fi. per ft. per ft. per 1. per ft.
2 12500 14410 16280 18100 19880 21620
3 8330 9610 10850 12070 13250 14420
4 6250 7200 8140 9050 9940 10810
5 5000 760 6510 7240 7950 8650
6 4170 4800 5430 6030 6650 7210
Z 8570 4120 4650 5170 5680 6180
8120 3600 4070 4520 4970 5410
9 2780 3200 8620 4020 4420 4810
10 2500 2580 8260 3620 8980 4320
11 2270 2620 2060 3290 3610 8920
12 2080 2400 2710 3020 8310 8600
13 1920 2020 2500 2780 3060 3330
14 1790 2060 2330 2590 2840 3000
15 1670 1920 2170 2410 2650 2880
16 1560 1800 2030 2260 2490 2700
17 1470 1700 1910 2130 2340 2540
18 1390 1600 1810 2010 2210 2400

For sale loads below heavy lines the deflections will be greater than the allowable
limit for plastered ceilings = g}5 span.




CAMBRIA STEEL., 137

LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.
UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG.

Joads below are figured fur fibre stress of 16000 pounds per
nch and include weight of angle. d_

! Section No. A 105.

67 x 8}

l,!f I?G” i”‘ 'l’i“ ‘BH }*H iu l.l.l'l' ,3_" ,}!H 1;:
11.7| 13.5 18.9 20.8 22.4| 24.0| 25.7| 27.3 28.9
}m Tbs, Ibe, | Ibe | Ibs. | Ibs | Ibs,

I. perft. | perit. perft. | perft, | perft. | parft. | perft. | porft.




138 CAMBRIA STEEL.

SAFH LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.
UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO SHORT LEG.

Safe loads bLelow are figured for fibre stress of 16000 pounds per e
square inch and include weight of angle.

Section No. A 107.

6! x 47

X au “n i” {*n in i,in ) L

F1ei i

12.3) 14.3| 16.2| 18.1 20.0| 21.8| 23.6| 25.4| 27.2| 28.9 30.0
Jow | Tba | Jbe | Ibe, | Tbs | Ibe | Iba | Iba | Ibe | Iba | Jbe

perfl [ perft | perfl | perfl | perft, | perfl, | perft. | perfl, | perft. | perfl. | perft,

—_—

2 | 17700 40480 42750

3 | 11800 26990| 28420

4 | 8850 20240| 21390

5 | 7060 16190 17110

8 | 5900 13490| 14200

z 060 70| 122%)

4420 8640f 10120| 10700

] 3030 9000 0510

10 | ando 8100, 8560
X1 8220 7360, TTR0
12 2050 6750f 7130
13 2720 6230 &580
14 2580 5780 6110
15 | 2360 5400/ 5700
16 2210 5060, Ba
17 4760 5030
18 | 1 4750
19 | 1 4260 4500
20 1770/ 4050 4240
21 | 3 8860 4070
22 | 1610 8680 88X

For safe loads below heavy lines the deflections will be g than the allowabl
limit for plastered ceilings == glg span.




CAMEBRIA STEEL. 139

AFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.
UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG.

fe loads below are figured for fibre stress of 16000 pounds per =
re inch and include weight of angle.

Section No. A 109.

7}; % s&q

ﬁ!f ih‘ 1’3” _&H {3” i” iiﬂ' iH {&n IH

15.0 | 17.0 | 19.1| 21.0| 23.0| 24.9| 26.8| 28.7| 30.5| 32.3
Ibs. 1bs. Iba, | Iba | lbe | Ibs | Ibe | Ibe | Ibe | lbs
perft. | perft. |perft. |perft. | perft. | perft. | perft. | perfi. | perfi. ( perft.

4 13360 | 15140 | 16000| 18570| 20260| 21910, 23530 25110 26670( 28210
b 10690 | 12120 | 18520{ 14850| 16210] 17530| 18830) 20000| 21340 22560
8 8910 12380| 13510) 14600| 15600 16740| 17780 18800

- 7640 10610| 11580f 12520| 13450 14350 15240| 16120
6680 0280| 10130| 10950| 11770| 12560| 13340| 14100

4 5940 £250| 9010 9740| 10460| 111G0| 11850 12540
10 5340 7480| 8100{ 8760, 9410/ 10050| 10670 11280

6750 7370| 7970{ 8560/ 9130] 9700 10260
7300 8800
6740| 7240{ 7730| 8210 8680

e
N
B
o

: 2820° 5310{ 5700| 6260, 6720| 7180| 7620 8060
: 3560 4950| 5400| 5840 6280 6700 7110 7520
File 8340 4640 5070| B4so| B8s0| 6280 6670 7050
17 8140 4370 4770| 5150/ 5540| 5910/ 6280 6640
E1e 2070 4130|4500 4R70, b230| DoS0| o8| 6270
10 2310 3010| 4270{ 4610 4950 5200 5620{ 5040
20 2670 8710| 4050| 4380 4710{ 5020 5330 5640
21 3540/ 8860{ 4170| 4480 4780 50S0| 5870
ss 2430 $380| 3680| 8080| 4280 4570{ 4850 5130
3 2320 3230, 8520( 3810| 4090 4870| 4640| 4910
24 2230 3000 880 8650 8020{ 4190 4450| 4700

For safe loads below heavy lines the deflections will be greater than the allowable
limit for plastered ceilings = zlg span.




140 CAMBRIA STEEL,

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG.

Safe loads below are figured for fibre stress of 16 000 pounds per
square inch and include weight of angle,

Section No. A 112.
Distancs 8 x g
supports i” f‘u ,&u B! gu }i” 'E" | 1
1n feet. I
23.0| 25.8| 28.5| 31.2| 83.9 36.5| 30.1 41.7| 443
Tos, | lbs. | Ibs Ibe. | lbe | lbs, | lbs | Ibs | Ibs,
per £t | per fu. | per ft. | per ft. | per ft. | per ft. | per ft. | per fL. | per fi,
4 35770| 38040] 40200
b6 28610| 30430 82230
8 23840| 25860] 26860
g 20440| 21740] 23090
17880{ 19020] 20140
] 15890| 16900( 17900
10 14300] 15210{ 16110
k7 3 13000] 18830 14650
12 11920) 12680| 13430
13 11000] 11700| 12300
14 10220 10870| 11510
15 9540| 10140, 10740
16 80| 9510{ 10070
:I.g 8410 8950] 9480
1 7060) 8450 8950
19 7630 8010{ 8450
20 7150, 7600 8050
21 | 6810 7240|7670
22 6500) 6910 7320
23 62201 6610 7000
24 5960 63400 6710
25 b720| 6080, 6440
26 B500| 5850|6190
=27 B5300| 56300 5960
28 b5110| 5430 5750
For safe loads below heavy lines the deflections will be g than the allowabl

limit for plastered ceilings = y}y span




CAMBRIA STEEL. 141

LOADS IN POUNDS UNIFORMLY DIS-

- TRIBUTED FOR CAMBRIA T-BARS.

loads below are figured for fibre stress of 16000 pounds per
y square inch and mclude weight of T-Bar,

I

Width Waight| rts
A i) T y Distance l}:t}y::tl.; Suppo
; Bar. - S
'.:%Mh 2 184 6,6|7 8|9 101112
B[ 1 1 1.0 20| 90| 70| 60| 60| 40|. -|. |- -|- -
81| 1¢| 12| 14 90| 140 110/ 90| sol 70| e . .[. .
| 1% | 1 1.6 210 160| 130/ 110| 90| 80| 7ol .
1 1 17 230| 180| 140| 120| 100 90 S0 .
9| 1 1 1.9 800f_220 130‘ 150, 180] 110, 100| . .
p4| 134 | 134 3.2 | 1040] 60| 520] 410! 340{ 200 260 230( 200{ 180
‘87| 2 2 3.7 | 1300| 920 mmsmsmmomol..
ol 2 | 2 4.4 | 1670/1110| 830/ 670| 560! 40| 420( 870] 830 sm| ;
4 b2 42 | 1720 1150| 860 690/ 570| 490| 430 8s0! 340 310| 200
212 | 5.0 mm11mu1m 860! 720] 610| 540| 450| 430 890| 560
40| 24| 24| 56 mmmmm}mmism 750] 660! 580/ 530| 480 440
- 8 3 68 | 5980 2620 1mo|15'mmo 11m| 980| 870| 790| 720{ 660
0 8 3 7.9 | 4300/3060|2300 1840/1530(1310 1160[1020| 920] 840 m
mals | 3 aoa wwsm|mm1m 1670 1460{1300| 1170 mml
L @7| 8| 3%| 93 ﬁmmmlm|21m Lsaolmo 1460 1310 12001100
] 4 4 | 105 smmummmw 2410 2110 1s'm|tsao'i 400
4 | 4 | 13.9 [108007200/5400/4320 3600 3080/ 2700|2400 2160{1960]1800
4 UNEQUAL LEGS.
B8 24| 14| 30 mi sm| zw m m mi 120/ 100] . [
p g6 23| 3 | 70 |mso2'm 1790 1490 1230.1120 ' 310' 740
g 2| 2 7.3 'm 1690 mu' 30( 970/ 850{ 750 asui
85| 3 gLeleing i'.uso 1600 mu 1070| 910] 800 710, 640 5%0| 530
1 04| 24| 7.8 Imu 1440/1150 |l -m‘ 640 50| 520 480
180| 4| 3 | 100 I 3230/2420 1 lmn asmll'mimo 970, S80| 800
1 4% | 8% | 12 nzm‘mo.mo usn 3740 m&tmmﬂ -zm}m 1570
140 | 44| 314 | 159 11340 17560.:4:'1:4540 1 l : 2060 1800
1 5 3 | 136 lm.nlum|1m0 1150 1030/ 950
B4/ 8 4 9.3 | 8050,5860{4020 lzssom.aumlmw‘:m 1460/1840
01| 84| 4 [ 10,0 8240[54% umsmwmmm;mmm 1370

For safe loads to the right of heavy lines the deflections will be greater than the
0 limit for plastered ceilings == g}y span.




142 CAMBEIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA :
Z-BARS. —

Safe loads below are figured for fibre stress of 16000 pounds
square inch and include weight of Z-bar, e ——)

STANDARD 3" Z-BARS.

Distance botween | 5€C. No. Z 5. | Sec. No. Z 9. | Sec. No, Z 13,
in *n f‘;" au 'I,S" in ﬁu' g
foot, 6.771s | BA4s | 9.71ba | 11.4ibs | 12.5 lbs. 14.2 Ibe
per ft per ft. por fi. por b por per ft.
2 10200 12700 13700 15900 16300 18300
2 6800 8470 9130 10600 10870 12200
5100 6350 6350 T950 8150 9150
-] 4080 B0s0 5450 6360 6520 7320
(&} 400 4230 4570 5300 5430 6100
2010 8630 80100 4540 4660 5230
2550 3180 430 3950 4080 4580
2270 2820 S40 8530 3620 4070
10 2040 2540 2740 3180 B260 2600
11 1850 2310 2400 2300 2060 3830
12 1700 2120 2280 2050 o0 0
STANDARD 4" Z-BARS.
LT Sec. No. Z 21.| See. No. Z 25.| Sec. No. Z 29,
3 !u #17 | g5 | i“ "I’G‘" B8 !'u
ik 8.2 | 10.3| 12.4| 18.8| 15.8] 17.9] 18.9| 20.8| 23.0
fook, Ibe, | Tow | Tba | Jbs | lbs | lbs
porft perft. | per it
2 85500{ 38700
3 WET0| 25600
4 177650| 195450
] 120200 142000 15450
8 118300 12900
z 10140/ 11060
B8RS0 9680
] 00 8600
10 7100, 7740
11 64500 7040
lg 5920| G450
1 B
14 6530

For safe loads below heavy lines the deflections will be greater than the allowable

limit for plastered ceilings == g}, span.

For complete and exact dimenslons of Z-bars see page 47,
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Z-BARS.

s helow are figured for ﬁhmumdlﬂﬂm pounds per
m and include weight of Z e

i LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMERIA

—

A=

T TR COEI® b

i o o o

STANDARD 5" Z-BARS.

Sec. No. Z 37.

Sec. No. Z 41,

Sec. No., Z 45,

EAR AT

11.6/13.9 184
Tbs,

Ibs,

Farard

_*En §r 337

22.6
Ibs.
per fi.

23.7 28.3
Ibe Iba,
por ft.

51050
34030
25630
20420
17020
14500
12760
11340
10210

18650] 15380
11700, 13140
10240] 11500
100! 10220
R190] 9200

per ft.
BOB00] 59750
B3670)
25250/
20200]
16830
14430
12630

112 L&.
10100] 11020

42060|

7450 8360 9230
6530 8510
7850
7200
8810

380

6130

51201 5750

0180, 10020
83| 9150
7770 8480
7210{ 7870
6730 7350
a310l 6890

.

Sec. No. Z 53,

Sec. No. Z 57.

STANDARD 6" Z-BARS.

AR

19‘1'! 51! *.‘ n

Sec. No, Z 61
37

,}ih *H

15.6 13.3‘ 21.0

22.7 254
Ibs. | Ths
per ft. | perft.

34.6
Tbs.

per ft.

20.3
Ibs.
per fi.

31.8
178
per it

@D MR W ODVWID TG

Pt ek ok ok ko

6560
6170 -l}lﬂ

5830! 6650

61600, 63400
41070| 45600
80800| 54200] 87600
24640( 27300| 30080
20530( 22800/ 25070
17600| 19540, 21400
1mo{ 17100 18500
200, 16710

|1wsn 15040
n:m mml 18670
0270|1400 12530
i, 1u&2u| 1570
8200 9770, 10740
8210) 9120, 10030
7700] 8550] 9400
7250, 8050, 8850

TG00

TH200
50130

6810 B360

74900
49000
47450| 40580
20960| 32460| 34980
24670| 27050/ 20150
21400/ 23190, 24990
18730| 20290/ 21860
16640| 15030, 19430
14080, 16230| 174%

18620 14750, 15900

81150

87450
54100{ 55300

43730

12450 13530 1»1-‘180

150/ 13450
12490

10700| 11590
9000| 10820, 11660
9860, 10140, 10030
8810 0550/ 10290
8320] 9020 9720

For safe loads below heavy lines the deflections will be greater than the allowable
it for plastered ccilihgs = g}y span.
lete and exact di ions of Z-bars see page 47.

¥




144 CAMBRIA STEEL.

GENERAL FORMULZA FOR FLEXURE OF BEAMS,
NOTATION.

A = Area of Section in square inches,
d == Depth of Cross Section in inches,
1 == Length of Span in inches,
L. = Length of Span in feet.
= Stress in extreme fibre of section in pounds per square inch,

g( == Distance of Center of Gravity of Section from extreme fibre in inches,
W Total Load, in pourds, Uniformly Distributed, I.m:ll:ldlnf the Weight of Beam,
W, = Total Superimposed or Live Load, in pounds, Uniformly Distributed.
‘\3._ Total Welght of Beam, in pounds, Uniformly D d

.
B

== Total Sale Load, in pounds, Uniformly Distributed,
== Load, in pounds, concentrated at any point,
F = Cocflicient of Strength of the Tables of Properties = Safe Load, in pounds,
for a fibre stress of 16 000 glgunn.s per square inch for a span of one foot.
F’ = Coefficient of Strength of the Tables of Properties = Safe in pounds,
for a fibre stress of 12 500 poundlger square inch for a span of one foot,
D = Total Deflection of Beam, in inches, due to weight W,
Dwy and D,—IDcﬂwﬁunso{Bum,ln inches, due to the weights W; and P respec.
uvely.
N = Coefficient of Deflection of the Tables of Properties = Deflection, in inches,
due to a total load of 1 000 pounds uniformly distributed for a span of one

foot,

N’ = Coefficient of Deflection of the Tables of Properties = Deflection, in inches,
due to a superimposed load of 1000 pounds, ated at the middle of
a Beam with a span of one foot.

H == Coefficient of Deflection, in inches, for fibre stress of 16 000 pounds per square
inch, for any section nsed as a_Beam subjected to its safe load Uniformly
Distributed. (See table, page 76.)

H’ = Coefficient of Deflection, in inches, for fibre stress of 12 Wnﬁs square
inch for section used as a Beam subjected to its load r}?:il‘urmt,

Distributed.  (See table, page 76.)
M = Total Bending M t, in im:f\ pounds, due to the Weight of Beam and
Superimposed Load. A

I == Moment of Inertia, in inches#, Axis through Center of Gravity.

Iy = Moment of Incrtia, in inchest Axis parallel to above but not through
Center of Gravity.

= Distance, in inches, between these Axes,

= Section Modulus in inches?.

== Radius of Gyration in inches,

= Modulus of Elasticity, in pounds, per square inch (Steel == 29 000 000).

3 GENERAL FORMULA.

1 = = .I..
S-Y: L=1+4Av2 r 1/1\

pl ! MX; M : 2pl
M_i =pS .. pm= i € OrfGrSymetnﬂlSudonH_T

For Bt.alm support\ad at &:lhluﬂl and Uniformly lmﬂa% M
M WL w_gw,.l-w,)_..i_...f'%-”_"sl_
SAFE LOADS,

r_sllsuwhmp-leooopmmmdmwmmr--g-mmos

F’ﬂsls- where p = 12 500 pounds and | = 12" therefore F/ == %BMS
To obtain the Safe Load for any span in feet, for fibre stress of 16000 pounds per

square inch :
Safe Load = W, = 3 s P 4

L
To obtain the Safe Load for any span in feet, for fibre stress of 12500 pounds per

square inch 1 138008 W
Safe Load = W, = 5 L —-l-

ok
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[ERAL FORMULZE FOR FLEXURE OF BEAMS.

Continued.
DEFLECTIONS.
Beam supported at both ends and Uniformly Loaded :
$ NE ot (MLt VYE
Dlﬂeﬂ.lwfor'!'oullmd—n—m_m ) -
5 W
Deflection for Superimposed Load = Dwy = o0 B
Beam supported at both ends with load d at the middle :
Dlbction for Total Load « D skt et
5 48ET ¥ 381 "EI
Deflection for Superimposed Load = D), = "4%%1'

(8) Beam fixed at one end, unsupported at the other, and Uniformly Loaded :
i o WE (Wi Wyl
Deflection for Total Load = D Sl __-—_ET_.__

Deflection for Superimposed Load = Dwy == -é—zl—
Beam fixed at one end, and unsupported at the other, with load concentrated
unsupported end :

PE | W

Deflection for Total Load = Da—t + ST

Deflection for Superimposed Load = D, = s

BEI
.&%- 5 .‘L“'l—*ﬁ}“’_‘_.whmw-(w,+w,)_1owmndsmd
’n”

w -_;%mhmpﬂmpmmmdl-w

Deflection, in inches, due to a Beam Uniformly Loaded for any span in
Do NWL2 N (W, 4 Wy L8

T e ¥
Deflection, in inches, due to a Superimposed Load P and the Weight of

N'PLA NW,L2

| W for any span in feet =D = 1000 + 1000
12 3
Ho= T 12 H = T L2
I FOR SYMMETRICAL SECTIONS.
t Deﬂeclian,Ininchos,Earaﬁhmsmoflﬂmﬂlh.wlqmm[mh-D=!;!

tal Deflection, in inches, for a fibre stress of 12 500 1bs. per square inch =D = H

d
FOR UNSYMMETRICAL SECTIONS.
Deflection, in inches, for a fibre stress of 16 000 pounds per square inch
H
= n—l
Deflection, in inches, for a fibre stress of 12500 pounds per square inch
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CAMBRIA STEEL.

BENDING MOMENTS AND DEFLECTIONS FOR
BEAMS OF UNIFORM SECTION.

W = Total Load, in lbs., uniformly
distributed, including the weight of
beam.

W, = Total Superimposed or Live
Load, in lbs., uniformly distributed.

Wy = Total Weight of Beam or
Dead Load, in lbs., uniformly dis-
tributed.

, P1, Py, Py = Loads, in Ibs., con-
centrated at any points.

The ordinates in diagrams give the
on beam. For superimposed load only,

M = Total BcndiniaMoment, in inch-lbs,

M,;,M=Bending Moments,in inch-lbs.,
due to Weights W; and P respectively.

I == Moment of Intertia, in inchest,

1 = Length of Span, in inches,

E = Modulus of Elasticity, in 1bs, per
square inch = 29 000 000 for steel.

W, == Total Safe Load, in Ibs., uni-
form‘y distributed, including weight of
beam == Total Safe Load of Tables.
mndina]moments for corresponding points
maike W, in formulz equal to zero,

(1) Beam Supported at both ends
and Uniformly Loaded,

®

\

A\
Diagram for Total Load 3=
Draw parabola having M =

8

Safe Superimposed Load, in Ibs., uni-

formly distributed, W/ = W, — W,

Maximum Bending Moment at middle
o vouid deatian Wi o Har + W)l
8 8
Maximum Shear at points of sup-

w 1+ Ws
port-:zo 0] .

Maximum Deflection == -82—4-
5 (W, + W8
334 El v

wis
EL

(2) Beam Supported at both ends
with Load Concentrated
at the Middle.

\ 1 Zoiteoi T
\ N
Diagram for Superimposed Load :—
Draw triangle having M, = -
Diagram for Dead Load similar to Case(1)

Safe Superimposed Load, in lbs., con-
pel P{’V' b wi' » €Ol
2

centrated, P, ==

.

Maximum Bending Moment at middle
Pl W,l
of beam =M = % -+ <

Maximum Shear at points of support =
P 4+ Wy
SN

¢ P13 5 W,I3
Max, Deflection == BE + i i

(3) Beam fixed at one end, Unsup-
ported at the other and
Uniformly Loaded.

Mo
x\\i E
Diagram for Total Load :—

Draw Parabola having M =

2

Safe Superimposed Load, in Ibs., uni-
formly distributed, W/, = -74' — W,
Maximum Bending Moment at point of

o S Wt W

Maximum Shear at point of support =
W=W,; + W,

o = WE_ (W4 Wy
Max, Deflection SET™ 3BT *
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DING MOMENTS AND DEFLECTIONS FOR
BEAMS OF UNIFORM SECTION.

, Total Load, in Ibs., uniformly
d, including the weight of

Total Superimposed or Llw
in Ibl., uni?ﬂ tmly dlm-l

Bentn or
in Ibs uniiurmly dis-

P‘, Py= I_md!, in Ibs., con-
at any ts,

ordinates mmgrums give the
. For supsrimposed load only, ma

ﬁ :-Tonls?ﬁdi Moment, hiwlftllr'
=Bending Moments,in inc| B
die Wi Whad P respisctively,
1 = Moment of imin, in inchest,
1 = Length of Span, in inches,
E = Modulus m'uucuy, in Ibs. per
squm inch = 20 000 000 for steel
= Total Safe Load, in Ih uni-
rorm|y distributed, incl ‘:
beam = Total Safe Load of lbln

bendi nﬁ' for ts
in formul® equal to zero,

| Beam fixed at one end, and Un-

supported at the other, with
Load Concentrated
at the free end.

=
QP
1

1
1

]
1
]
)

im for Superimposed Load :—
w ﬂnnglmwn; M, =Pl
n Lond.sumlirtn(..m(ﬂ]

%Swaimwdum!,hnu. con-
4 P,=

Maximum Bendini Moment at point of
support = Pl 4 —, 2

Maximum Shear at point of support =
P4+ W,

P Wi
Maximum Dcﬂmm=---+ SET"

') Beam Supported at both ends
B With Load Concentrated st

Safe 5 =d Load, in Tbs.,, con-
5 :'p;dmpﬁ W —da' Wy (1—a)
Ci |

any point.

Bab
Maximum Bending Moment under load
_ 8 (2Pb + Wyl —Wya)
2
hhx.ShwatSup.ulrl-E+E'
Ws

Max. Shear at Sup. nurb- T + 3

Deflection ndhums&vnlcft

m for Superimposed Load ;—
Pab

. Dr wu-hnglehavlngh{ =--'i-'

’Iw'lm for Dead Load similar to
)

ppot by PR
Lo+ (VBT 4 a2)]

== Distance, from left

support, of point of maximum deflection
for superimpased load.

(8) Beam Supported at both ends
LI 'uﬁllllwo%mtriul Loads.

[}
by
i 3

1
9P |

M 3"\‘

1
Load :—

- mmlmdnnﬂuw(hn(l).

Safe Superimposed Lu-ld in Ibs., con-
centrated, cach, P, = —* —

Maximum Bending Moment at center
of beam = Pa + —ai.

Maximum Shear at points of support ==
My

2
Mumum Deﬂecilobn -W 9
_——’ -
HEL ren (37— 000) + 51 5

H
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BENDING MOMENTS AND DEFLECTIONS FOR
BEAMS OF UNIFORM SECTION.

W == Total Load, in Ibs., uniformly

distributed, including the weight of My, M, = Bendin
Ib‘!.,a‘lu

W), = Total Superimposed or Live
DDIA]. in Ibs., uniformly distributed.

Wy == Total Weight of Beam or
Duiw Load, in Ibs., uniformly dis-

tributed.
P, Py, Py, Py = Loads, in Ibs., con-
centrated at any points,

The ordinates in diagrams give the bendi
on beam. For superimposed lgiad only, make

M = Total Bending Moment, ininch-lbs,
ky == B Mgul;nnts, in _imi'h..
et eights ¥y an T tively,
1 = Moment of Inertia, in ill:Eﬂ". x
1= Length of Span, in inches,
E = Modulus of Elasticity, in Ibs., per
square inch == 20 000 000 for steel.
W, = Total Safe Load, in lbs., uni.
fnm‘y distributed, including the weight
of beam = Total Safe Load of Tables,

moments for corresponding points

g in formulz equal to zero.

(7) Beam Supported at both ends
with Loads Concentrated at
various Points.

The total bending moment at any
point produced by all the weights is
equal to the sum of the moments at
that point produced by each of the
weights separately.

Diagram for Dead Load similar to
Case (1)

The Maxi Bending M t occurs
at the point where the wvertical shear
equals zero and will be at one of the
loads P, Py, or Py depending upon their
amounts and spacing if W is neglected.

LetR=R at Left Supp

Bending Moment at P =

L]
M, o i E S,

Bending Moment at Py =
W a,?
My = Ray— [-'ﬂ'—‘ +P(m—2)].
Bending Moment at Py = My = Ra, —
2o Py () + P (a—a)].
Shear or Reaction at Left Support =

1

Shear or Reaction at Right Support =
Pyag + Pyay + ?ﬂ+‘ls,

! 2

Diagram for Superimposed Load:—
Draw as in Case (5) the Ordinates FC,
GD and HE rep ing the bending
moments due to loads P, Py and Py re-
spectively., Produce FC to P, making PC
=FC+IC+ JC; GD to Q, making
QD =GD 4+ KD 4 LD; and HEtwo R,
making RE = HE +4 ME + NE. Join
the points A, P, Q, R and B, then the
ordinates between A B and polygon A P
QR B will rep the bending

for corresponding points on beam,
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G

MOMENTS AND

DEFLECTIONS FOR
SHECTION,

BEAMS OF UNIFORM

Total Load, in Ibs, |.|||I!'ur|-1||,|I
Hited, inclnd.l'ng the  weight of

Total Superimposed or Live
, wi&ll—lltly distributed,

t of Beam or

Inld in lhs Imiformly dis-

-.&,n.,p.-ma. in Ibs., con-

M=- Total Bending Moment, in inch-lbs,
M, = Bendi Momems in inch-
1bs., Jue to Weights W, and P respectively,
I = Moment of Inertia, in inchest,
l = Length of § !p:m in'inches
= Modulus of Elasticity, in Ibs. » Per
sqtnte inch == 29000000 for steel.
W, = Total Safe Load, in Ibs., uni-
fotm‘y distributed, including the weight

at any points, of beam = Total Safe Load of Tables.
in diagrams give the bendi for ponding
For superimposed load only, make W, in formule equal to zero.
'Inul Fixed at both ends and

Uniformly Loaded. Safe Superimposed Load !n Ibs., uni-

/f"'.""g\ s formly distributed, W/, == § w!
. > —A Distance of points of comrn flexure

M from supports = ,2118l.

Maximum Bend Moment at points

for Total Load :—Draw

Wi W,
of support = .-l-i___l_-{g_'.

Bendi$ Moment at middle of beam =

Maximum Shear at points of support =

for Dead Load similar to

lmtngu=%l. AlsoAAr | Wi+ Wy
to base and at a distance 2 Wi
The Vertical di Maxi Deflection == oy =
. W, 1 5ol
- lhapanhhnndline:\a\’ -+ Vea) BT
« the for corresy g El
on beam,
) Beam Fixed at both ends with
. h’ﬁ:hc‘”m‘“ at the Safe Sugmnpmd 'Lmd in Ibs,, con-
i A Distance of points of contra-flexure
M ! from supports == }l.
Maximum Beudlnf Moment at points of
(¢ 3 pport = - + i
i . Bendi:r Moment at middle of beam =
.MﬁrSupa‘imwndeland:—- i
B irlangle havingM =, Also | ppimom Shear at polnts of support =
parallel to base and atadistance | P + Wy
I/ = —. The Vertical distances be- B
the triangle and line A A’ are P18 w ,1!
ents for corresponding points Maximum Deflection e -5 + soe
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VALUES OF MOMENTS OF INERTIA FOR STAND.
ARD AND CAMBRIA SECTIONS.

A=l 26 (1) 4 O

bd? -l
1, Axis 1—1 = -Tz— —_ ._8-—

bs
V,Axis 22 = 3 + 1:+Ts?'

Slope of flange =g = :Z: - : for standard sections,

ho=d—2s, lL=h—g(b—t).
2 Amd 425 o) 4 O Ei
= x4 20, OoO1BER ],
_,[11 d I, Axis1—1 = 00 — 2

I’, Axis 2-—2—1 [hhﬂ-[- ll’+ — Axt,

» Ly )
A ———
—
!

o s Slope of flange =g = 2::)—;% =3 for standard sectiona,
2 ho=d—2, Ish—zg(b—t].
A=t(a—t).
Y a'{-at—t'
A1)

t{a—x)T4axt—{a—t) (x—t yl

I, Axis1—1 =

e A et |

3
A=tla+b—t).
_t(2a'4b)4a" )tV +2) 4

A4y X T T e

[(2x—t)b{b—2x") 4 (2x"—t) (a—t){a+t—2x)]t |
2(1'=1)

1 it J 34 bt —( b—t) ( x—t)®

3 ¢

Tan,2a = +

LAxis1l—=1=

t(b—x’)-fax/—(a—t)(x"—t)?
5 .

Teos2a—1"sina.

T cosZa

I, Axis 2 —2 =

I, Axis3 —8 =

.
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,UES OF MOMENTS OF INERTIA FOR STAND-

ARD AND CAMBRIA SHCTIONS.

=S

L1
-]

-]
L]

=t

A=pb+2(a—t)t
&_M

Tan. 2a = 4 =¥

LAxis1—1m= 00 O =27,

I, Axis2—2 =

b (a 4 a’) ?— 2a/3b/'— Ga’ath”
12

¥ cos®a—Tsin®a

T —
1" Minimum, Axis 8 —38 = g s

A=ty gy s 4w,

X=

3s2(b—t;)42b" ¢’ (s’-l-ssﬂki-sqdl—l (t—t) (3d—1)

=N

¥y

£ A g P (Bt ) bl T
' 12

A (x—n')2

I, Axis 2—2 = 'bs"";:a‘l‘h' + Mm+gv+3tl)g]

3 1(y—t) [(t—t)2+ 2 (& + 20)%]
pEt]

&= Area of head. N
Amett@—0+ =9 (s+5)-

e (20—k) + £ (d-1)2 + (b—0) (2 4 + %)
o7y :

i i

— A (x—s)2.

V,Axis2—2 rk! t!{l-|-n')+nb! S'V[zbﬂ.{.(gy.r.s;)a]
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PROPERTIES OF VARIOUS SHCTIONS.

Distance from Neutral
Area of Bection. Axis to Extremities
Sections. i of Section,
x and x;
a
3 =_II- gl s ‘1-_3'
al x, - A=
{88 R o _;.
"—““r- %t
— / o at 11—7%—,.-—-70'7:\
3
bd Xy o-—
3 L(ll. :l 2
4 X, bd X -d
il b ¥
—
d, d b =y = _%
N-%h ::‘
m v
x| - bd
oy vy d
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PROPERTIES OF VARIOUS SECTIONS.

Radius of Gyration.

of Inertia. Section Modulus.
g&d 1
1 o ;:' r== ‘J_A_-
at al LR ogn
12 {3 Vi
a4 ad T
5 3 Ve 7
at —at at —ayf ‘\In’ + &yt
i 12
at it R e
1 6y 2 viz
bds bat 4 280
1 "B i L
bt bat i NG
3 3 V'S
. bd8— byd;? bd®— byd;? —bidy
12 6d 12 (bd ~byd;)
2 bids p2d? bd
CET D) (A7 V 8 d)
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PROPERTIES OF VARIOUS SECTIONS.

Area of Sectlon.

Distance from Neutral
Axis to Extremities

Sections. 5 of Section.
x and x;
d co! b sin
bd s - c sa.;— sin a
B
» 4
2 2d
s
bd
= e
de d
'—’4— = 78542 n=—
2__d.8
/-\ t(d-:dl ¥ 7785 (d2—d;%) n=g

wd?
T = 89342
3 893d!

o

to|+

&
a
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 PROPERTIES OF VARIOUS SECTIONS.

nt of Inertia, Section Modulus. Radius of Gyration.
I 1
1 8= -il-_. r—‘\f—A—-
d'cuh-]-b’-w- 3% cos® a + bisin®a
(dcost a + ¥5in a) (?wﬂmm J__ﬁ__
o bdt JC
86 o Vis
bhd? bat o N
33 12 Ve
% e 04004 S = oueas 5
W w (di— d‘—dm ogsld=di®) VE 4t
82 d i
o4 ovt—64 . V=,
- dé = 007dé iﬁ(a-—{) = 0 | © i5e d=,132d
Abby 4 byt b2 4 d4bby 4 by? d Fibb+
e | ey o
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CAMEBRIA STEEL.

PROPERTIES OF VARIOUS SECTIONS.

Area of Seoction.

Distance from Neutral
Axis to Extremities

Sections. A of Section.
x and x;
3 d
?d’un.ﬁ)"—.%ﬁd’ =5

% d2 tan, 80° = .866d8

B g b S

2 cos 30°

d

2d? tan, 22§° = .828d? =
wbd d
T-.?&')bd x1=?
d

td 4 2V (s 4+ n’) n=3
b

td 4 20 (s + n’) -
d

td + V (s 4+ n) =

td + b (s + )

3
o ey

®+2]+ A
X e=b—x
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. PROPERTIES OF VARIOUS SEOTIONS.

nt of Inertia Section Modulus. Radius of Gyration.
I PP ‘/‘T‘
X N
Lk 2 cos® 50°) 1+ 2 cos? 809
=l (LY RS oy W P PR T
= 06d¢ = .204d
A (1 +2c0s*30°) _ 4 [T¥2coaP
dcos 80P £cmONITT g
=.104d% = .264d
(1 4 2 cos? 224°) A d(1 4+ 2 cos® 22§°) d l1+2m=22§°
dcos? 2240 "~ dcos 2§°  d |dcos 2% 3
— 05544 = 10943 = 257d
whd? d
o .049bds Ta5 = 098bd? -
b 1
E(h“-'l')] S r=-\.‘[x_
b (d—h) + I3 L :
_b" re= e
p—w] A
o1 T =4
bt (=19 7 =Yz
945 (bi—tt) | 1 =
b—x €1 S A
- Axt
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PROPERTIES OF VARIOUS SECTIONS. i

Distance from Neutra|

SacHons: Area of Section. .ﬁxllni?sE:;Hlenlnn
A
x and x;
—
d
bd—h (b—1) N
e —
bd—h (b—1) o
2
d
bd—h (b—t) X =

__ 2% 4 m?

bd —h (b—t) Za

xp=b—x

td 5 (b—1) 0=
_d%t s (b—1)
bs + ht * Y

x=d—x

d%-+52(b—t) b5 (by—t)(2d—s
bs + ht + bys ;W{il)j;& ¢ )

t 3

XI=R(.|.--x

=
3bs?4-8thid 45 4-hity—t)h438s)
GA
Xy == d—x

bs 4 b.!.t_;_“_)
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- PROPERTIES OF VARIOUS SECTIONS.

._nlll of Inertia.

ls.olion Modulus.

Radius of Gyration.

-y

1 £
bd® —h?(b—1) bd?—h? (b—1t) W
e 12 5d Nizfbd=h (b—0)]
24b? + ht? 24b8 4 hi? \’—mw,m—
e 12 6b 12 [bd—h (b—1)]
'&' —h¥(b—t) b — h# (b —t) S =W (b = 1)
12 od v 12(bd—h (b—1)]
! hes 1
: ':' S bk \II[
1dd 4 5% (b—1) td? 487 (b—1) TWEeh—9
12 6d ‘\’ 1Z[td +3 (b—1t)]

-_—x

ftxy? 4 bxl— (b—1) (x—s)¥
3 (bs + he)

[[J_t'+b|!|‘— (b—t)(x—s)?

3 A  8(bs+ht +F:;)
- —3 d— (by—1) (x;—s)*] &
b=t b 2 ik =it
I
(3t + 1) —A(x—t P !xi
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] PROPERTIES OF VARIOUS SECTIONS.

Section Modulus.

S = —

Radius of Gyration.

I x £ \JI
bd® — h? (b—1t) bd?—h? (b—1) —h¥(b—1)
R &d A Ed R YO
25b? 4 ht? b 4 hid 2sb 4 he?
12 T 6b 12 [bd —h (b—1)]
bd® — h3 (b—t) hd®—h? (b —1t) bd® — h? (b—1)
12 6d \,n[bd—h(b—ti]
b 4 hed 1 'l
8 ;\x’ b—=x I
td? 4 83 (b—1) td? 483 (b—1) L sf(b—t
12 12 ed +5 (b—1]

8 bixd— (b—1) (x—3)?

‘\/“1' Fbhxi—(b—t) (x—s)¥
3 (bs 4 ht)

5

A4 byxy*— (b —1t) (x—s)*
3

by —1t) (x; —s)?

[o2tt bt () (x—s)?
3 (bs + ht +bys)
_ by —1) (% —s)"] &
3(bs-+ht+bys)

Vi
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—

BXPLANATIONS OF THE TABLHS OF PROPER-
TIES OF STANDARD AND SPECIAL I.BEAMS,
STANDARD AND SPECIAL CHANNELS,
STANDARD AND SPECIAL ANGLHS
WITH EQUAL AND UNEQUAL
LEGS, ZBARS AND TBARS.

PROPERTIES OF I-BEAMS.
Paces 166 To 160 incLUsIVE,
The figures or values in the various columns give the section num-

bers, dimensions, weights, areas and properties of the sections as noted
in the different headings. g
The columns which require special explanation are as follows s

Secrion MopuLus—Column 8.
This is obtained from the moment of inertia in column 7 by dividing
it by the distance from the neutral axis to the most remote fibre,
which in this case is one-half the depth of the beam.

CoEFFICIENTS OF STRENGTH—Columns 13 and 14.

The coefficients of strength F and F7 have been computed for fibre
stresses of 16000 and 12500 pounds per square Inch respectively, as
stated in the headings of the columns, and are the safe loads in pounds
uniformly distributed, including its own weight, for a beam one foot
long. Thus the safe load for any span may be obtained by dividing
the proper coefficient by the length of the span in feet.

The coefficients of strength were obtained from the following for-
mula:

F=3x16000 X S
F’=ix 12500 X 8
in which S is the section modulus,
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CoEFFICIENTS OF DEFLECTION—Columns 15 and 16,

s coefficients cf Deflection N and N’ for uniform and center
, respectively, were obtained from the following formulee:

wis P
= N/'—= _
N= 7aeE1 BET
‘and W = 1 000 pounds.
1 =12 inches
& = 29 000 000.

1 = moment of inertia about axis 1-1.

me coefficients are, therefore, the deflections in inches of a beam

ane foot long with a load of 1000 pounds, hence, the deflection of a

m for any load and span may be obtained by multiplying the

er coefficient by the cube of the span in feet, and by the number
000-pound units in the given load.

) PERTIES OF STANDARD AND SPECIAL CHANNELS,
Paces 170 10 173 INCLUSIVE,

The various co.umns in the Tables of Properties of Standard Chan-
sels are similar to those in the Tables of Properties of I-Beams, as ex-
ined above, with the addition of column 11, which gives the Section
ulus about an axis through the center of gravity parallel to the web,
column 13, which gives the distance of the center of gravity from

outside of the web. ~ In this case the Section Modulus S'= 1 ’x

e notation belng as given at the heads of the columns,

) PROPERTILS OF T-BARS.

" A Table of Properties of Cambria T-Bars is given on pages 188
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PROPERTIES OF ANGLES.

The values in the Tables of Properties of Standard and Special
Angles, with Equal Legs, pages 174 to 179, are these stated in the head.
ings, and those in the Tables of Properties of Standard and Special
Angles, with Unequal Legs, on pages 180 to 187, are similar, but with
the addition of values for 1//, S/ and r// about the inclined axis 83,
the position of which, in order to give the minimum values, was de-
termined by the formula on page 150 for the value of the tangent of
2a. After determining the position of the inclined axis, the properties
corresponding thereto were obtained by the formula on page 150.

PROPERTIES OF Z-BARS.

The Tables of Properties of Z-Bars, on pages 190 and 191, are sim-
ilar to those for Beams and Channels with the addition of values in
column 18 for determining the position of the inclined axis 33 to
give the minimum values of the radius of gyration, as shown in
column 14, these values being obtained in a manner similar to that
used in calculating like quantities for the Tables of Properties of
Angles with Unequal Legs, as explained above,

MOMENTS OF INERTIA OF RECTANGLES.

A Table of Moments of Inertia of Rectangles, about a transverse
axis through the center of gravity, is added on pages 192 and 193 for
convenience in calculating the Moments of Inertia, Section Moduli,
and Radii of Gyration for compound shapes in which plates are used.

GENERAL FORMULJA FOR PROPERTIES AND
FLEXURE.

Formule for obtaining the Properties of Standard Sections are
given on pages 150 and 151, and for various usual sections on pages
152 to 159 inclusive.

General formule for Flexure of Beams, Bending Moments, and
Deflections for various cases of loading are given on pages 144 to 149
inclusive. |
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MPLES OF APPLICATION OF THE TABLES
OF PROPERTIES.

; Examrre L
What is the proper size of I-Beam to carry a load of 35000 pounds
soncentrated at the center of a span of 25 feet, the fibre stress not to
16 000 pounds per square inch ?
the Tables of Properties of Standard I-Beams, the column headed
gives the coefficient of strength fer a uniform load corresponding to
ibre stress of 16000 pounds per square inch,
‘The coefficient of strength for a concentrated load at the center is
e that for the same load uniformly distributed, hence the coefficient
ssary to meet the conditions is 35 000 X 25 X 2=—1750000. From
‘Table of Properties of Standard I-Beams, page 169, column 13, the
ent F for a 24inch 80-pound beam s found to be 1 855 310.
weight of the beam itself is 80 % 256 —2000 pounds, which cor-
onds Lo a coefficient of 2000 x 25 = 50 000, which deducted from
) 810 gives a net coefficient of 1 800 310. A 24-inch beam weighing
pounds per foot is, therefore, the proper size.

Examrre IL

What is the deflection of the beam in the preceding example under

given load?

the Table of Properties of Standard I-Beams, pages 166 to 169 in-

the coefficient of deflection for beams with centre loads is given

column 18. To obtain the required deflection it is only necessary to
tiply the coefficient by the cube of the span and the number of 1 000

und units contained in the load.

"_flm for the given example the deflection in inches =

0000008 x 25° x T@:.inch.
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Examere III

What is the safe load uniformly distributed that can be placed on
an §inch standard channel weighing 1125 pounds per foot, with a
clear span of 15 fect for a maximum fibre stress of 12 500 pounds per
square inch, the web to be placed vertically ?

From the Table of Properties of Standard Channels, page “71. col-
umn 16, the coefficient of strength F/ for the given channel under the
conditions named, is found to be 67 300. Hence, the total load may
be 67 300 -+ 15 = 4487 pounds, and, as the channel itself weighs 169
pounds, the net superimposed load which it can safely carry under the
given conditions is 4318 pounds,

ExamrLE 1V,

‘What is the fibre stress in a 5/ x 3/’ angle weighing 8.2 pounds per
foot if loaded at the center with a weight of 1500 pounds,used as a
beam with a span of § feet, the 5-inch leg to be placed vertically?

The bending moment at the center will be

-\!l_l__l__“_é,_[:lm‘)( n+&2x:xn=2’?ﬂsinch pounds,

Referring to the Table of Properties of Standard Angles, Unequal
Legs, on page 183, the Section Modulus for this angle, ocrrespondiﬁg
to the axis 2—2, is found to be 1.89.

The maximum fibre stress is obtained by dividing the bending
27 u3

1.89
maximum fibre stress in pounds per square inch at the point most

moment by the section modulas, thus: = 14520, which is the

remote from the neutral axis, which in this case is the extremity of the
longer leg of the angle,

The second term in the above expression for the bending moment is
that due to the weight of the angle itself and is inconsiderable, so that
in practice it might be neglected for short spans, but should be taken
into consideration for the longer ones.
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PROPERTIES OF COMPOUND SHAPES.

he moments of inertia, section moduli, and radii of gyration of
pound sections used as beams or columns, composed of plates and
-'lu. channels, beams, Z-bars, T-bars, or any combination of these,
be obtained with the aid of the Tables of Properties as follows:
e first step is to find the center of gravity of the proposed section,
in the case of symmetrical sections is at the center of the figure,
or unsymmetrical sections the position of the center of gravity may
ermined by multiplying the areas of the component parts by the
es of their centers of gravity from any convenient line, taken as
axis, and dividing the sum of these products by the sum of the
which will give the distance of the center of gravity of the
pound section from the assumed axis,
The position of the center of gravity for all sizes of angles, channels,
nd T-bars is given in the Tables of Properties for these shapes, and is
n for various geometrical sections on pages 152 to 159 inclusive, in
nnection with their other properties.
fter determining the position of the center of gravity of a compound
on, as explained above, the moment of inertia about an axis
h its center of gravity may be found by taking the sum of the mo-
s of inertia of each component part about an axis through its own
ater of gravity, parallel to the axis of the compound section, and add-
g thereto the sum of products obtained by multiplying the area of
component part by the square of the distance of its center of
wvity from the axis of the compound section,
Having thus obtained the moment of inertia of the compound sec-
n, the section modulus may be obtained by dividing this moment of
ia by the distance from the neutral axis to the most remote ex-
ty of the section.
The square of the radius of gyration for the compound section may
‘obtained by dividing the moment of inertia by the total area.
. “The moment of inertia of a compound section about any axis other
that through its center of gravity may be found in a manner
lar to that above described,
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PROPERTIES OF STANDARD I-BEAMS.

S 3 4 |5 | 6 7 8 | © | 10 11
Koment lhﬂm Moment Mfm

Dopth | weight | Ares |Thick-| Width | "G | Seoion | Gyra.| ‘of | Gy
Section | - O | “par of messof o | pnortia (Modulus| tion | nertia | tfon
Baam. | oot | Seotiom. | Web. | Flange. | jrigy, (Axist-L | Aris |Axis 22| Azis
Kumber. 1 22,
d T ] L I B [
Tnches, | Pounds, | 8q. Ins. | Tnch. | Inches, | Inchest |Inches? |Inches.| Inches® | Tnch,

B 5 3| 650 1.63 .17 233 25 17123 .46 .53
«w | | @50l 191 26| 242 27 1.8[118| .53| .52
w |« | 750 221 .86 252 28| 1.8[1.15 .60| .52
B o 4 50| 2.21| .19/ 2.66) 6.0/ 8.0/1.84 .77 .59
ol 80| 2.50| .26/ 2.73| 64| 3.2/1.59| .85 .58
« | « | 950 279 34| 281 67 84154 93| 58
« | « | 10.50| Bog| .41| 2.88| 71| 3.8[1.82| 1.01| .57
B18| &5 | _9.75| 2.87| 21| 3.00[ 12.1| 48[2.05 1.23 .65
«® & | 12'95| B.@0| .88| 8.15| 186 b5.4[1.94] 1.45| .63
w | o« | 1475| 4.34| .50| 828 151 6.1(1.87 1.70| .63
B17| 6 | 12.25| 3.61| 28| 8.33| 21.8 7.3[246| 1.85 72
w'l o« | 1275| 4.34| B5| 8.45| 240 8.0[2:35 209| .60
w | o« | 17.25| .07 4% 8.57 87/2.27| 2.36| .68
B21| 7 | 15.00 442! 25| 8.66| 86.2| 10.4(2.88| 2.67 .78
“ | o189l 515 B8 3.76| 89.2| 11.2(276| 2.94| .76
“ | ow .00| 5.88 .46| 3.87 422 12.1'2.68 74
825 8 | 18.00| 5.33| .27 400 56.9| 14.2(3.27 3.78| .84
« | & | 20.25| 5.96| .85/ 4.08) 60.2| 15.03.18 4.04| .82
« | w2295 6.69| 44| 4.17| 64.1| 16.0/3.10| 4.36| .81
“ | o« | 2525 7.43 .53| 426 68.0 17.0|3.03 471| .80
B20| 9 | 21.00| 6.31| 29| 4.33| 849| 18.9(8.67| 5.16| .00
WOl o) B500| 7.35| 41| 4.45| 91.9| 20.4/8.54| 5.65| .88
« |« | B0o.g0| 8.82| .67| 4.61| 101.9| 22.6(3.40 6.42 .85
« |« | 85001029 73| 477 111.8 24.8"3.80 7.31| 84
B33| 10 | 25.00| 7.87| .81| 4.66| 122.1| 24.4(4.07 6.89| .97
«” " | 30.00| 8:82| .45 4.80| 134.2| 26.83.90| 7.65| .93
« |« | 35.0010.20| .60 4.95 1464 29.33.77| 852 Bl
“ |« | 40,00/11.76) .75/ 5.10 158.7 31.7|3.67 9.50| .20
B41| 12 | 81.50| 9.26 .85 5.00| 2158 36.04.83 9.501.01
«”| "% | 35.00/10.20| 44| 5.09| 228.3| 38.04.71/10.07| .99
“ | | 40001176 56 521 2459 4104571095 .96
BE3| 15 | 42.00(12.48| 41| 550 441.8| 58.9 5.95/14.62/1.08
«”| "0 | 45.00/13.24| 46| b.55 455.8| 60.8 5.87/15.00 1.07
w | o | 50.00/14.71| .56| 5.65, 483.4| 64.55.73|16.04(1.04
“ | | B5.00/16.18( .66 575 511.0| 68.15.62 17.061.03
« | «| g0.0017.65' .76 5.84' b538.8' 71.85.52/18.17/1.01




CAMBRIA STEEL. 187
PROPHERTIES OF STANDARD I-BEAMS.
1
- d
] 13 i i3 16 | 18 1
.’ Coefficient of Strength. | Coeflicient of Deflection.
For FibraStress | For Fibre Stress
of 1§' 000 PMI:E of 12 500 P"‘E{ﬁ Uniform Cantar Section
uare are
] R Load. lod | Number
S Buildings, | Bridges
¥ ¥’ N N
17650 18790 | .00031253 | .000500068| B &
19140 14950 | .00028827 | .00046124!
20710 16180 | .00026644 | .00042830|
31810 24850 .00020815| B ©
33800 26450 12209 | .00019535 *
35980 28110 | .00011500 | 00018400,
38070 29750 | 00010868 | .00017388|
51390 300 | 00006417 | .00010287| B13
100 45390 | .00005698 | .00009117| *
64630 0490 | .00005122 | .00008185 *
4 5! 00003561 | .00005698| B17
85270 66610 | .00003235 | .00005177| ¢
93110 72740 | .00002963 | .00004741 &
110410 86260 | .00002142 | .00003427 B21
11 93290 | .00001980 | .00003168|
128560 | 100430 | .00001839 | .00002043 *
151660 | 118490 | .00001364 | .00002183| B26
160510 | 125400 | .00001289 | .00002082| *
170070 | 188570 | .00001210 | .00001936| *
81 41740 1140 | 000018256 *
13 157260 | .00000914 | 00001462 B2O
217930 | 170260 | .00000844 | .00001350, **
1 188640 | .00000762 | .00001219 *
264990 | 207020 | .00000694 | .00001110, **
260470 | 203500 | .00000635 | .00001017 B33
625 223330 .00000535 00000925,
812390 | 244050 | .00000 00000848, *
388530 | 264480 | .00000489 | .00000782| **
3836870 | 299740 | .00000380 .00000512 B4l
405800 | 817030 | .00000340 5 &
437170 15 00000316 | .00000505 *
628270 | 400840 | .00000176 | .00000281| B5S
648310 | 506490 | .00000170 | .00000272 **
687530 | 537130 | .00000161 .00000223 o“
726740 | 567770 | .00000152 | .000L02 “
765060 | 598410 | 00000144 | .00000231 *




168 CAMBRIA STEEL.

PROPERTIES OF STANDARD I-BEAﬁE.

1
t
b e 5
< i >
b 3 4 | B | 6 7 8 | ® | 10 1T
= Radius| Eadia
Dowth | gt [ AT | Shioko) WM Y | setion G;rra- e ol A
Saction of & of ness off _of | Inrtia ]"Mnl“ tion | Inartla | tlon
Beam. Section, | Web. | Flange, | yrigqq, [Axisd-L| 4ris |Azis 22| Axis

Number, o | 4, !

d 7. S I S A S r a3
Inches, | Pounds, |8q, Ins. | Inch, | Inches, | Tnches$ | Tnehes,5|Inckice,| Tnchesd | Tnch

S T, L | R D [

B 65! 18 | 55.0 |15.83| .46 6.00| 795.8| 884 7.07!.21.19 1.15
g g 80.0 |17.65| .56/ 6.10, 841.8| 93.5/6.01 22.88 1.18
e = 685.0 |10.12| .64 6.18| 881.5| 97.9/6.79/23.47/1.11
s . 70.0 |20.60| .72 6.26) 921.2/1024 6.69i24.32'i1.09

B 78| 20 | 65.0 [19.08| .50| 6.25/1169.5 117.0/7.83 27.86/1.31
38 e 70.0 |20.,69 .58| 6.33/1218.8/122.0 '?.ZO 20.04 1.19
" e 76.0 22.06| .65/ 6.4012688.8 126.8/7. 31-30.26 117

B 88| 24 | 80.0 23.32 .50| 7.002087.2/173.0 946 42.86|1.368
L3 re 85.0 25,00 .57| 7.072167.8/180.790.31 44.85/1.33
e 4 20.0 26.47 .63 7.13 22384 136.6;9.20'46.’{0 1.31
& se 95.0 (27.94 .69 7.1923090.0(192.4 0.0047.10/1.30
L * 11000 |39.41| 75| 7.252370.6)1 98.3i8.99j48-55 128

PROPERTIES OF SPECIAL I-BEAMS.

B105| 12 | 40.0 11.84! 46 5.251 283.9I 441.3]4.37 13.81/1.08
¥ « | 450 18:24| 68| 537 2857 47.6/4.85/14.80/1.06
4 i 50.0/ 14.71| .70 548 303 .614.564/16.12/1.08
44 o 55.0| 16.18 .82  b5.61| 321.0| 53.5446/17.46 1.04
B109 15 | 60.0| 17.67 .59 6.00 600.0| 81.2 5.87/25.9681.21
a8 “ | 86.0| 19.12| .68 6.10 636.1 84.85.77 27.42/1.20
o * | '70.0 20.59| /78| B6.19| 663.7| 88.5/6.68290.00 1.1
o « | 75.0| 22.08| .88/ 6.20] 601.2| 92.25.80/30.681.18
b ‘“ | 80.0| 23.53 .98 6.38| 718.8| 05.8 5.53 82.461.17
B113| 15 | 80.0 23.53 80| 6.40| 789.1/105.2/5.79 ‘LI.SI‘I.SB
bid ‘“ | 85.0/ 25.00 .20| 6.6560| 815.9/108.8/5.71 43.46 1.82
s | 80.0| 2647 .99 6.590| 843.4112.55.64 5:;9|1.39
L4 * | 95.0| 27.04/1.09| 6.69| 871.0116.1 5.5848.251.81
s ¢ 1100.0| 20.41(1.19| 6.79 898.6i119.3 5.568/60.84 1.31
B121 20 | 80.0| 23.73 .60 7.00 1488.8;14.8.8'7.83 45.81/1.89
L ‘| 85.0/ 25.00| .66| 7.06 1508.5150.8 7-37 47.25 1.33
se ¢ | 90.0| 2647 .74 7.14;1557-&;1558!7. 74&98|1.8
s¢ “ | 95.0 27.94 81 731!1603.8_180.7l7-53 60.38 1.86
af ‘ 1100.0 R9.41 .88 7.28|1855.6;|165.6i7.60 52. 51'1.84




OAMBRIA STEEL. 160

PROPERTIES OF STANDARD I-BEAMS.

1 =
b

£ | 14 | 15 | 16 1
of Coeflicient of Strength. | Coefilcient of Defiection.

8| For Fibre Stress | For Fibre Stress
for| of 18 000 Pounds | of 12500 Pounds Uniform Center Saction

- uare Inch uare Inch
2 &qm‘ ¥ sq_fur Load, Loald. Fumber,
bl Buildings, Bridges,
3 ¥ ¥ N N

942880 736620 | .00000098 | .00000156| B 65
997680 779440 .00000092 00000148 18
104474 816200 | .00000088 | .00000141 5
10‘91300 852070 | .00000084 | .00000135 o

1247400 974600 | .00000066 | .00000106| B 73
1301110 | 1016490 | .00000064 | .00000102 £
1353400 | 1057340 | .00000061 | .00000088 ¥

0123 1855310 | 1448460 .00000033 00000060 B 89
- | 1926850 | 1506430 | .0000003 00000057 5
1888700 00000035 | .00000058 L

1654450
2052440 | 1603470 | .00000034 | .00000054 L
2115180 | 1652400 | .00000083 | .00000062 e

PROPERTIES OF SPECIAL I-BEAMS.

478130 373540 | .00000288 | .00000462 B105
507930 306820 | .00000272 | .00000485 g
530300 421320 | .00000256 | .00000409 bt
570670 445830 | .00000242 | .00000387 “

8686130 676670 | .0000012 .00000204 B10©O
804660 706770 | .0000012 00000195 o
943870 787400 | .0000011%7 | .00000187 £
983080 768040 | .00000112 | .00000180 *

1022300 798670 | .00000108 | .00000173 i

1122200 | 876790 | .00000008 | .00000157) B113
1160340 | 906520 | .00000095 | .00000152|
1199550 | 937150 | .00000092 | .00000147|
1288770 | 967780 | .00000089 | .00000143| *
1277080 | 9898420 | .00000086 | 00000138 “
1564060 | 1221920 | .00000053 | 00000085 B121
16001 .00000082
1661390 | 1207980 | .00000050 | .00000080 ‘!
00000048

00000077
17656960 | 1379660 | .00000047 .00000075‘ o8
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CAMBRIA STHEL.,

PROPERTIES OF STANDARD CHANNELS,

ity o

[,
&

X
T i

c256

Cﬁg
(1%
““

ca3
“
“
““

c41
1
“

c53
“
[

7 110;11

oment [Section
I Mod-

of
Inu-mﬂ;
Axis2-2, 428

¢ A 8’

19

Inchea*| Ins® | Tneh,

141
1.560
1.80
.18/1.58
26(1.86
-33(1.73
JA811.76
.33/1.89
48 2.04
20/1.92

2.04
44/2.16

2.28

21(2.09
.32|2.20

2.80
53(2.41
63(2.51

82|3.62 |5
J72(8.72

43/3.43
rba
B83(3.82

T

Thisk-

ness

Weh.

= A [0 S I s
Tooh. | Tnches.| Ina
17

28

486

4.2
4.6

>

= O~I0 OW-]

15 gi—n SO D

RO bttt

ot
8.

PP RWHO

=]
=]
[+ 4]
ok ko o ot o ok
2 1

ot 4
WRM~] O

030000000 COLLn
oo i

L=
]

S
=
&8

1793129 .9/4.17
106.6/32.8/4.09

312.8/141.7/5.82

3109 42.7 5.57
347. 61 544

5.32
8. 53 7 6-23\
430.2/57.4/8.16

12.19/4.07




CAMBRIA STEEL. 171

PROPERTIES OF STANDARD CHANNELS.

1
(51 \ ] [ T; ¥ D
L ——— I P -
e d Tt
1
ia e T N IO ) T
mI- moff :::a: of T:::i:; ! Coef. of Dellect:lnn.
o re Slress
7| Wb for each | 16 mu Pounds 12500 Pounis Uatform Ouher | tion
of {Ponnd Increase r" Inch | par 89. Inch. Load, Loa,
in Weight. | for Buildings | Ior ridges, Fumber,
AT '
i ¥ ¥ N N
088 11630 9080| 0004743 .0007689| C &
1314 10270/ .0004198 .0008718| *
14710, 11490| .0003751| .0008001| **
074 20230, 15800 .0002046| .0003273| C ©
22270 74 .0001858| .0002873|
3 19030| .0001698 .0002717 **
059 31640, 24720| .0001046| .0001674 Cl13
37860 20570 .0000875 0001389, **
39 84680| .0000746| .0001108| **
049 46210 36100/ .0000597| .0000855 C17
53750 000| .0000513| .0000821| **
1600, 48120 00448 .0000717| *
69440 54250| .0000897| .00006386, *
042 64270, 50210| .0000368| .0000588] C21
73650 7640| .0000321| .0000514| **
82740 690 0000457 *
21950 1840| .0000257 .0000411| *
101100, 78990| .0000234! .0000374 *
037 86140, 67300/ .0000240| .0000384| C25
258! 5 .0000216| 0000345 *
10845 83170| .0000194{ .0000311| **
116910 13 .0000177| 0000283 **
127870, ©9510| .0000162| .0000280| *
033 112170 87830 .0000164 .0000262 C29
1205640 170/ .0000153 .0000244| **
144070 112550| .C000128| .0000204| *
167580 130930 .00001 10, .0000176| **
029 142680 111470| .0000118! .0000186| C33
167240/ 131210| .0000099, .0000158| **
94090 151630| .0000085 .0000138|
220230 172060| .0000075/ .0000120( *
246380, 192480 C)(.'!l:)('.'l(.".‘e'i'J .0000107| *¢
026 227750 177930 .0000061| .0000097| €41
256000/ 200000| .0000054| .0000086| ‘¢
287370 224510 .0'000048 .00000‘5'? &
3187560 248020 00043| .00000 9| "'
350120| 2735630 .0000039 0000063 *¢
020 44520 347280/ .0000025| .0000040| €53
55080, 355500 .0000024| .0000088| ‘!
494250 386130| .0000022| .0000038| %
838470 416770 .0000021| .0000083|
)TBBSD 7410( .0000018| 0000031}
611e 478050| 0000018 0000028
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CAMBRIA STEEL.

PROPHRTIES OF SPECIAL CHANNELS,

1

=
2 ‘ + f by 2
< a T4 £e
1
11884 165)6 7|8 ® 10| 11 | 12 | 18
= .

F k- <l B Section| pai {Section

: gW‘ght i 'I‘:J£ Viih g g & lﬁm}ant }hf[m llmfnnt o
‘Seotion | 'S b -y ﬂ:nfgs bl }nyrti.a }l’f!g Gyration {nuﬁ Al
]imbm'..g' oot Weh. s 5. xis 1-1 rE Axis{-1.| Axis 22,
d I, 0% [ A 3 o e o S

Ins, Tha | 8q. Tns. | Tnoh. |Inches. Tnok.| ® |Tnches | Tns? | Tches. | Inchess | Tned
C 86| 6152 4.46|.35 |3.50.34.02| 25.0 8.3 2.37 5.19!2.14
© 88| 6/19.0 5.58/.41(3.56/.46.02| 31.1/10.4) 2.86| 6.79 2.85
“"| 8/21.8 3.60| || 883.4/11.1| 229 7-35.3-10
€ 80| 71209 6.15 .45 34548 .02 44.6127| 2.60 6.74 2861
C101| 821.5| 6.30 .40 (3.50 .48 .02| 60.7/16.2/30.10 7.2 |2.94
C 90/10/21.7| 6.38|.38 (3.38 41|02| 01.3/18.3 878 6.22R.48
© 95(13/32.0| 9.30 .38 |4.00/.34/.15 237.5/36.5 5.05/11.54/3.86
€71 186.0/10.29/ 145 |4.08 [ 251.5/38.7 4.04 12.564/4.06
¢ | %137.0/10.88! .60 |4.12| ** | * |250.8/40.0| 4.89/138.10(4.17
¢ | 6120.0/11.7 419 4| « 272221419 4.8118.94/4.83
1450 18.24(.68 (4.30| * | * |202.045.1| 4.70/15.32 4.59
%1« 150,0(14.71| 79 [2.42] ¢ | « |3137|48:3| 4.62|16.71(4.86
“ | «155.0/16.18 .00 |4.58 * |  |334.4/51.4| 4.55/18.14(5.14
C 65(18(45.0(18.25/.47 [3.77 .45 .17 |584.3/84.9| 6.64/12.80/4.40
«710150.0/14.71 | .65 (388 ¢ [ < |628.1|6v.2 651'13.90,4.61
“ |«|55016.18 8.93| ¢ | « |662.0,73.6 6.40 14.93 4.8:
708.378.1) 6.31/16.96/5.03

Axis 11,

Moment of| Section
Inertia

I

Triches.

BI;?S 8

e

411
4.48
642




OAMBERIA STEEL, 173

PROPERTIES OF SPECIAL CHANNELS.

1 -
9 ! [ 1 ¥ _n
t ¥ 7 2
" a 1& rx
1
15 16 X7 18 19 | 20 1

Distanceo! Incresssof| Coef. of Strength. | Coef. of Deflecti

] Fibre Stress ] Fibre Stress
Gravity of Wob forl, 6500 Pounds|12500 Pounds

: ; ‘ nch 8q, Inch
St | i aligs e B, |

Uniform Load. | | Center Load, | Sestion
Fumber,

) ) o N N’

1.08 |.040 | 88920 | 69470 0000310 .0000496| C 86
1.18 |.049 |110450| 86280 .0000250.0000400/ C 88
1.16 % |118770| 2790 .0000232.0000872 *

1.05 | .042 | 135950 (106210 .0000174..0000278| C 89
1.05 |.087 |161930|126510 [.0000128.0000204| C101
87 |.020 |194750 (152150 |.0000085.0000136|C 90
1.01 |.023 | 389710 | 304460 |.0000033.0000052| C 85
00 1412750 | 322460 .0000031(.0000049 |
08 ‘1426340 | 333080 .0000030.0000048| *
07 1446740 | 349010 .0000029.0000048, ‘¢
07 ¢ 1480720 %g?% -0000023 0000042 ‘¢

b 0
1.00 | 548700 | 428670 .0000023.0000037|
.84 | 016 | 682270 | 540830 .0000014.0000022| C 65
83 £ 7885 0 676970 .0000012.0000020( **
83 3¢ 84600 | 61 EQZO .WJ000012/.0000019| ¢
B85 o 883580 651220 .0000011.0000018| *

- PROPERTIES T\ _ 1 OF BULB BEAMS.
i) B—eri ‘—,__% ]— B

|. 1

{9 41 I3 1. 18 7 T T
tance of | Tnoresss of | Coef. of Strength, | Coef. of Defleotion.

'gn%hforu;f Fibro Stress [ Fibro Sirees

o of | . Tncresse| Tor Sy Toch | gor S, Tues | Usiorm Lowd. | Gentr Load, | iR

n Weigat, | J7' ‘B&ﬂngx. Pﬂrnnﬂgu Famber,
£ b N w

049 65320 | 51030 |.0000861/.0000577| B1
. 60860 | 54580 | 41/.00005 79
56 80930 | 683230 [.0000302.0000483




174 CAMBRIA BTEEL.

PROPERTIES OF STANDARD ANGLES.
EQUAL LEGS.
5

1
: | s 3 i O 5 6 v 7
Distance of ¥ t
Avea |  Contar of g
Dimensions. |Thickness, Weight | o o | Gravity from | of Inertia
Bactlon per Fool. of | ksisti,
Number, e
__axa TR T RS B B [ e
Tnchos. | Tch. | Pouns. | g, fos. | ™ Toch, | Tuchen?
AB | %x s 8 | as 23 009
“ Ac{ % E;E " ] 25 25 012
A7 (1 x1 | ¥ | 8| 24| .30 v
“ “ 9 1.2 B34 32 030
“ “ 4 1.6 44 34 03
A9 |1 1 1 1.1 30 .36 o
“ %:i A 1.5 38 061
“ “ 2.0 57 40 077
" “ 24 .69 42 0
All | 1%x1Y 1.3 38 42 .08
[T} " 1.8 53 44 11
“" e 24 .80 A7 .
" I 20 B84 A0 ol
“ o 4 34 29 51 .18
o o . 3.0 1.13 53 1
A13 1 13 2.2 63 b1l .18
) HEIN% ;2 28 | B2 53 23
- g9 |118 | 87 | B
. “ 5 | 46 | 1824 | B9 .35
“ “" 15 5.1 1.50 B1 38
Alb |28 x2 1'. 2.5 72 BH7 27
“w “ i 3.2 4 59 B35
“ “ 4.0 1.18 81 A2
“ “ 9 4,; 1.368 B84
“ “« ﬁ 5.3 | 166 | .88 54
“ “ 8.0 176 68 59
Al 2 21 3.1 1 89 55
L7 | XxR% 41 (119 | 72 70
“ o 5.0 47 Bk S -85
i “ 5.9 1.74 .76 08
i .“ 8.8 0 .78 1.11
" " Ll 1 Bl 1.238
“ “ & 8.5 B3 1.84
A10 |8 x3 ¥ | 49 | 144 | 84 | 124
r “ 6.1 | 1.78 87 1.51
“ “ 72 | 211 B89 176
i“ “ 8.3 | 244 H1 1.99
i“ “ 0.4 2:35 03 2.22
“ “ 104 | 8.08 Bb6 243
“ " 4 11.5 | 8.38 08 2.82
“ " 12,56 | 3.88 1.00 2.81




CAMBRIA STEEL. 178

PROPERTIES OF STANDARD ANGLES.

10 i3 1
of | Distance .‘d Least Radius of|
Qenter tion z
Gravity from Gy Baction
Axistl | yiarnal Aper. Axis 2-2. i
x lfi [ ™ i)
Inch., Inches.t Inches, Inch.
43 004 011 14 A B
86 L0056 014 Jd4 L,
A2 009 021 .19 A7
A5 013 028 .19 -
A48 016 034 A9 L
b1 018 035 24 A9
54 025 047 =24 X
5T 033 057 249 %
B0 040 066 24 o
.80 031 053 .30 All
63 045 2 20 by
06 058 29 L
69 gzg .101 20 5
g2 Jd14 29 bic
75 004 126 29 o8
72 3 .10 B4 Al3
-] ggi 13 a% .
8 .113 15 B34 L
81 183 .16 g4 "
B84 1562 .18 a4 a%
87 171 20 84 e
80 .11 14 89 AlbB
84 Jd4 17 49 b
87 .13 =20 39 .,
00 2 22 39 o
23 23 25 a8 .
06 26 27 48 b
08 22 22 A9 Al17
1.01 20 28 ] e
1.05 a5 33 ] g
1.08 4l 38 48 i
1.11 48 A2 A8 i
i.l4 52 46 48 -
17 .58 49 48 =
1.19 B0 42 HO Al9
1.22 61 B0 5O o
1.268 Zﬂ 57 58 o
1.29 2 B84 58 %
B2 02 70 58 "
35 1.02 .76 58 o
B8 1.12 81 58 v
41 122 86 58 e




176 CAMBRIA STEEL.

PROPHRTIES OF STANDARD ANGLES.

1 2 i i L B
Aies Genter of Moment Bectlon
Dimensions, | Thickness| Weight Gravity from | of Inertia | Modulus
fesim per oot (150000 Back of | Joive" | agiats
Number, feg.
aza | ¢ Y. x : 1 E]
Tnches, | Inch. | Pounds, | Sq. Ins, Tnches, Tnchest | Tnches¥
A21 |81 x 8! w2 | 2.00| .09 08
Rh|#x®e) o | 23| 298] 191 | 387 | 138
« “ i 9.8 | 288| 1.04 326 | 182
« “ ¥ 111 | 325| 106 364 | 140
" -« 124 | 363| 108 399 | 1.85
“ “ 136 | 399| 1.10 433 | 181
« « 148 | 4.34| 112 465 | 198
« “ 160 | 469| 115 496 | 211
“ “ #§ | 171 | so3| 117 525 | 225
“ « s | 1838 | B5.86| 119 558 | 2.89
A28 (4 x4 | & | 82| 241| 112 371 | 120
« “ % | o8| 288 112 23 1.62
“ « 7 | 113 | 381 116 a97 | 175
“ “ 128 | 375| 118 5.5 1.07
« “ 5 | 143 | 49| 121 612 | 216
“ “ i 1157 | 482| 123 6.8 | 240
« « j 171 | s03| 128 7.17 | 261
“ “ 8 | 185 | saa| 127 86 | 281
“ “ 1 | 109 | 88a| 129 14 | 801
“ . ‘% | 212 | é2a| 131 9 | 820
A27 |8 x8 | % |149| 4se| 164 | 1889 | 858
i “ 172 | 60 1688 | 17.68 | <07
“ “ 19.6 5| 168 | 1001 | 461
“ “ 21.9 171 | 2307 | B4
w “ 8 1242 | 7a1| 173 | 221 5.66
“ “ 265 | 778| 175 | 2619 | e17
“ o 2877 | 84a| 178 | 2815 | 686
“ “ 81.0 | 9.09| 180 | 30 7.15
“ “ gol| e74| 182 | 3les | 763
" “ 353 [1048| 182 w2 | 811
L L 874 |11.00 1.868 85.46 | 8.57
A35 |8 x8 1 |64 | 75| 219 | 48.85 | sa87
i “ 206 | 860| 2281 | B5a09 | 934
5
“ “ 3 | 827 | 961 3 | 5948 | 1030
“ “ j 358 |1063| 225 | 6464 |11.85
“ “ 889 [1144| 228 | é97¢ |12.18
“ “« 420 [1234| 280 | 7478 |1811
“ “ 450 |18%a| 252 |70 1402
“ “ 1 |1218| 282 | 8482 |1a91
I “ 51.0 |156.00| 2387 | 8898 |1580
«“ « 1 1688| 2389 | 9868 |16.67
“ “ 11} | 569 |1674| 241 | 9797 |17




CAMBRIA STEEL. 177

PROPERTIES OF STANDARD ANGLES.
EQUAL LEGS.
s,
’ S .

10 11 12 i3 1
wﬁ-mf Least Mement of | g.tion Modulug [Least Radins of]
Gravity from |  Inertia s Gyration Saction
External Apex.|  Aris 22, Axis 3-2, A
*7 . G T R e
Inches, Inches, Inches.® Inch,
1.40 09 71 69 A21
1.43 1.18 81 .68 u“
148 1.83 01 .68 o
1.50 1.60 .00 .68 “
1.53 1.68 .09 .68 oo
1.568 1.82 .17 .68 o
1.59 L7 | .24 .8 e
1.62 2.1 .31 .8 “
1.65 2.28 .38 67 "
.68 243 .45 87 “
1.58 1.50 85 79 A28
1.81 18 10 . s
B4 23 i s
1% 355 s 3 “
174 s.za :gg :'n %
1 8.28 .80 ﬁ o
8.46 89 . o
1.86 3.69 929 a7 &
2,32 6.10 2.6 .19 A27
2.34 w 8 ] o
2.38 s.sz .18 L
2.41 8.94 2:3 18 L
248 | 1087 | 491 i 1?
2.51 1389 4.59 3 .
257 | 1317 | B33 1 fi
2.60 13.98 5.3 16 «
2.64 1478 5.8 .16 “
10.56 6.33 50 A35
318 %&Zﬁ %80 8 «
8.19 £6.1 8.20 B8 "
3.22 28,24 8.77 57 i
8.26 80.88 0.338 .53 “
8.28 82.88 0.88 B £
3.32 34.40 10.38 58 “
358 | 3238 | ivse 86 i
841 I 40.38 1188 55 “




178 CAMBRIA STERL.
PROPERTIES OF SBPECIAL ANGLES.
EQUAL LEGS.
NSl
1 2 3 4 5 (R T A T T Vi
Distance of
e Center of Moment | Section
Dimensions, | Thiskness, Weight [¢ ) Gravity frem | of Inertia In.dalu
Bection S Baokof | AxistL | Axist,
Humber leg.
aia t A x : s
Inches. Inch. | Pounds. | Sq. Ins, Tnch. Inchesd | Inches?
AB1 | 14x1} 1.3 | .86 A2 08 | 072
“ Ax1% ﬁ 18 | .53 A4 d1 | 04
A4l | 2y x2Yy 28 | 81 .63 80 | 24
o i 3.7 | 1.0 .85 50 | .82
“w € 45 | 1.8 .68 61 | 89
o o 5.3 | 1.55 70 70 | 4B
% i s 6.1 | 1.78 72 50 | B2
A43 | 23 34 | 1.00 76 78 | =8
s AL 3‘2 45 | 1.32 .;a 05 .43
u“ “ bol 5.6 | 1.63 80 1.15 | .59
sk “ % 6.6 | 1.93 B2 1.33 | .69
“ o E 7.6 | 222 85 151 | 779
o . 8.5 | 2.50 87 1.67 | 80
A45 | 414 x4 ;2 9.3 | 272 24 5.86 | 1.84
o “ 11.0 | 824 .26 6.80 | 1.5
" “ 12.8 | 8.76 29 7.20 | 224
s e 14.5 5 81 a.oI 2.53
. & 162 | 475 | 1.38 891 [281
“ “ 13.3 1.36 9.71 |8.09
“ “ 106 | 572 | 1.38 10.48 | 3.85
A47 | B xB 12.3 | 8.61 1.39 874 |2.42
. i 143 | 4.19 4l 10.02 | 279
“ o 16.2 | 476 A48 1125 |[3.18
" “ 18.1 | 5.31 46 1244 | 8.51
. “ 20.0 | 5.86 48 13.58 | 8.86
w < 218 | 641 | 150 | 1268 [a2e




CAMBRIA STEEL. 179
PROPERTIES OF SPECIAL ANGLES.
|
10 13 12 i3 1 ‘
i
Distance of |
Tesst Moment of Teast Radius of
Conter of Section Modulus
Gravity from Axis 22, i
TR
Axis 22, Axis 22, Saotion
External Apex,
Kumber.
x 1 s '
Inches. Taches.d Inches.? Insh,

.80 031 .053 .30 A1

.63 045 072 29 “

.89 .8 a8 44 A4l

02 21 22 aa i

.96 26 26 aa w“

29 29 .80 43 u“
1.02 .33 .83 a3 “
1.07 .30 28 54 A43
1.10 .38 .35 .54 &
113 a7 41 Ba «

11 55 4 53 i
.63 5 53 “
123 70 57 53 .
1.75 2.16 1.28 .89 A4B
179 254 142 89 i
182 2.92 161 .88 o
1.85 3.29 1.78 88 3
1.88 3.64 1 88 i
191 8.99 2.03 87 58
105 4.34 228 87 L
1.26 8.53 1.70 .99 A47
2.00 4.05 2,03 38
2.03 456 2.25 8 e
2.08 5.08 248 08 u
2.09 5.55 2.86 g; “
212 6.08 284 “




180 CAMBRIA BTHEL.

PROPERTIES OF STANDARD ANGLES.
UNEQUAL LEGS.

1 = 3 6 L% 8
o Distanos of Genter| Moment of| Section
Dimenslons, | Thic'ness. | Weight iy from | “Tnertia | Modulus
Sectlon of Section, | Back o Axia -1, | Axis 11,
per Pool, leg.
sl bre t A x Tk s
Inches, Inch. | Pounds, | 8q. Ins Tnch. Inches.* | Inches3
APl | 2% x2 28 | .81 51 20 20
“ (3 1 8.7 1.03 54 37 | 25
“ “ 4.5 | 1.8 56 45 | .31
“ “ B3 | 1.55 .58 51 | .86
“ “ 61 | 178 .60 58 | A4l
s . 6.8 | 2.00 .63 .64 | .48
“ “ 7.6 | 222 .66 69 | .51
AD8 | 3 x2! 45 | 1.82 .86 74 | 40
o i 5.6 | 1.63 .68 00 | .49
0 “ 66| 1 71 1.04
o o 7.8 | 222 73 1.18 | .66
o “ 8.5 | 2.50 75 180,
“ . 9.5 | 2.78 a7 142 | .82
[ o s | 104 | 8.0 79 153 | .00
A95 | 8% =x2 49 | 144 .81 78 | 4l
it ax b el | 178 .64 04 50
“ o 72 | 211 .86 1.09 | .59
“ b 8.3 | 244 .88 1.23 ]
“ o 2.4 2.35 .70 138 | .78
“ [ F 10.4 | 8.08 73 149 4
“ e 11.5 | 8.38 75 161 | .92
s " ¥ 12.5 | 3.68 77 172 | .89
“ “ 2 | 18.2 | 384 79 183 | 1.07
AD7 | 8%x3 6.8 | 1.94 81 158 | 772
ar'| 8% ;E 7.9 | 2.30 .83 185 | .85
“ s 8.1 | 2.66 85 2.09 08
< “ 1¢.2 | 3.00 .88 2,38 | 1.10
s . 11.4 | 3.34 .20 255 | 121
“ w“ 12.5 | 3.68 02 276 | 1.33
o s 3.6 00 298 | 144
" “ 4 %:3 4.32 .06 8.15 | 1.64
“ i« | 4.63 08 3.33 | 1.85
“ " 16.8 | 4.93 1.00 8.50 | 1.75
AP | 4 x3 7.2 | 2.09 76 1.85 73
[ i“ 8.5 | 249 778 192 | .87
“ “ .98 8 0 2.18 £9
“ “ 1.1 | 825 .83 242 | 112
“ s 24 | 863 85 2.66 | 1.23
“ g 13.6 | .89 87 Z 1.35
“ s 14.8 4 89 8.08 | 148
" A 6.0 | 4.89 02 8 | 1.57
“ . 341; 5.03 94 347 | 1.68
~ .~ 1 b5.36 06 3.6 179




CAMBRIA STEEL. 181

PROPERTIES OF STANDARD ANGLES.
TUNEQUAL LEGS.

Number,

08 88 | 93| 92| 672 52 L
1.00 08 | 1.04 | 81 | 666 | .52 “
102 |228 | 1.is | 81 | ‘661 “
104 (246|126 .90 | 855 | 52 «
111 | 180 | 75| 112 | 506 | .54 | Ags
114 | 219 8 | 111 | 01 | 54 i
118 | 256 | 100 | 1.10 | 496 | Ba “
118 | 291 | 126|100 | 401 | 54 i
120 |824 |14l | 109 | 486 | .53 «
123 | 855 | 1.66 | 1.08 | 480 | 53 o
125 |885 171|107 | ‘ay2 | B3 “
127 |418 | 185 | 1.06 | .68 | 53 “
120 |440 | 190 | 106 | .a61 | .54 L
106 | 2383 | 96| 110 | 724 | 63 |a97
08 |272|118|109 | 721 | 62
.10 | 8110 | 129 | 108 | 718 | .62 i
18 | 345 | 146 | 107 | 71a | .62 “
.15 S.zﬂ 1.81 | 1.07 1l 82 i
17 | 411 | 176 | 106 | wo7 | .62 “
19 |44l | 191|105 | 703 | .62 “
1 | 470 | 205 | 104 | 698 | 62 “
28 |498 | 220|104 | 694 | 62 “
25 | 624 | 283|103 689 | 63 “
26 |338 | 128|127 | 554 65 | AB9
28 | 396|146 | 126 | 551 | 64 .
80 |452 | 168 | 125 | 547 “
B33 |508 | 189|125 | 5a3 | ea “
856 | 655 | 2109 | 1.24 | 538 | .64 "
87 | 603 | 280 | 1.28 64 "
890 | 649 | 249 | 122 | 29 | .64 “
6.93 | 2.68 | 122 3 s
7.85 | 287 | 121 | 518 “
46 | 776 | 8051120 | 512 | e w




18 CAMBRIA STEREL.

PROPERTIES OF STANDARD ANGLES.
UNEQUAL LEGS.

1
1 84

. | 212 | 624 88 391 | 185
A108| 5 x3 8.7 | 256 84 1.02
534 9 104 | 3.05 86 318 | 193
“ “ 3.53 88 383 | 1.30
“ “ 13.6 | 4.00 o1 2.05 | 1.86
“ “ 152 | 247 03 445 | 173
“ o # | 168 | 493 D5 483 | 160
i “ 183 | 538 07 2,06

“ “ 1958 | 582 1.00 555
" “ 21.3 | 825 1.02 589 | 2.37
“ “ 227 | 668 | 104 621 | 2.52
s “ § | 242 | 700 1.08 6.52 | 2.67
A105| 8 x8 117 | 348 79 334 | 1.23
“ el ?i/” 18,6 | 8.97 81 381 | 141
“ . 1 | 153 | 450 83 1.50
. “ 17.1 | 503 86 177
“ " 189 | 555 88 508 | 1.94
“ " 20.6 | 6.06 20 547 | 2111
“ “ 22.4 | 6.57 93 584 | 227
“ “ . 24.0 | 7.08 95 6.20 | 2.43
“ “ 26.7 | 7.55 27 6.55 | 2.60
“ “ 27.3 | 8.08 29 688 | 274
“ “ 289 | 8.50 101 721 | 290
Al07| 6 x4 12.3 | 8.61 94 490 | 1.80

“ “ 123 | 419 06 5.60

“ “ 162 | 475 29 6.27
“ “ 181 | 6.51 1.01 6.91 | 2.31
“ “ 200 | 586 1.03 7.52 | 254
“ " 218 | 6.4l 1.08 8.11 | 2776
“ “ 236 | 694 | 108 8.68 | 2.07
“ “ 254 | 7.47 1.10 923 | 318
“ “ 27.2 | 7.99 1.12 9.75 9
o s« 28.9 11 1026 | 859
. “ 80.6 | 9.00 1075 | 879




CAMBRIA STEEL. 183

PROPERTIES OF STANDARD ANGLES.
UNEQUAL LEGS.

10 16 1
Distance of Contor s
of Gravity from |Moment of| Section |Radius of | Tangont | Least Radins
Inertia | Modnlus | Gyration of Giyration
Back D onor | agis2, [ Mis 22, | Azis22. | of Augle i e
x G £l v @ v T
Tnches, Inches? | Tnches¥ " Ineh. Tach,
68 6.26| 1.89 | 1.61 | .368 88 |A101
70 737| 224 | 161 | 364 65 C
738 2.58 | 1.60 | .361 B85 -
75 0.45| 2.91 | 1.59 MZ i %
z‘r 0.43| 323 | 1.58 | .35 .65
0 1.37 | 8.55 | 1.67 | .348 . o
82 2.28| 3.86 | 1.56 | .345 84 w“
8.15| 416 | 1.55 | .340 84 o
8 3.08| 4.46 | 1.55 | .338 .64 “
1.88 478| 475 | 1.54 | .331 64 “
1.59 6.60( 1.94 | 1.61 | 489 7 Al03
61 3.73 2.29 | 1.60 | .485 .76 #
83 00| 2.64 | 1.59 | .482 778 i
.66 0.99 | 2.99 | 1.58 | .479 776 .
.08 1.03 | 3.2 .Bz 476 ] o
1.70 2.03| 365 | 1.56 | .472 75 “
1772 299 | 3.97 | 1.66 | 4 7765 o
75 3.92| 428 | 1.55 | .464 75 £
B 1481 | 458 | 1.54 | .460 .75 .
7 15687 | 488 | 1.53 | .455 .75 “
81 |1e4e| 517 | 158 | 451 75 “
2.04 2.86| 324 | 1.94 | .850 73 A105
2.08 476| 38775 | 1.938 | .347 7 £
208 8.59 4.;4 .92 | .344 .76 o
2.11 8.37| 472 | 191 | .341 76 “
213 |2008| 519 | 1.90 | .338 776 "
2.15 91.34 5.65 | 1.89 | .3834 .75 “
218 |2334| 610 | 1.89 | .881 76 “
2.20 |24.89| 6.55 | 1.88 | .32 75 “
2.22 |26.39| 6.98 | 1.87 | .32 75 .
2.24 |[2784| 741 | 1.86 | .320 78 o
2.26 |[20.15|7.80 | 1.85 | .317 7 g
1.04 |1347| 332 | 198 | .448 88 | A107
196 |1546| 383 | 1.92 | .443 87 “
1.99 1;:30 4.33 | 191 | .440 87 “
201 |19.26| 483 | 1.90 | .488 87 “
203 |21.07| 531 | 1.90 | .434 s
208 (2282|578 | 1.89 | .481 .86 “
2.08 |2451|625 | 1.88 |.428 86 At
2.10 (26.15| 6.70 | 1.87 | .425 86 s
212 27. 3! 715 | 1.86 | .421 86 o
2.14 9.26 | 7.59 | 1.86 | .418 86 “
2.17 80.75)| 8.02 | 1.85 | 414 86 ga




184 CAMBRIA STEEL.
PROPERTIES OF SPECIAL ANGLES,
UNEQUAL LEGS.

g 3
s ‘/' ;

@
i 2 3 R e ] 7 8
Distance of Center :
Area Moment | Seoti
Sectian | Dimensions. [Thickness,| WOBB | TGt | of Gravity from | pcriy) wodulua
e per Foot. Boction. Leg. Axis 1-1. | Axis 1-1,
bl S t == x e B
| Inches, | Inch. | Pounds. | 8q.Ins Inch Inches.* | Inches.®
Alpli® x1%| & | 21 | 80 .35 10 | .10
el | Rl g e g e
s s |8 |8 iEE| @ |38 3
Al128( 2 x1 22 | .63 .39 S0al| Bkl
“ w4l B | 28 | 28 41 a5 | 1a
“ o 3.4 | 1.00 44 as | 17
s 4 : | 40 | 118 46 21 | 20
“ L % | 46 | 134 48 28 | 22
A 84| 2u4x1%| & | 87 | 1.07 42 g0 | av
A1B5| 2fx1% | # | 21 | 60 .30 08 | .08
ates| mizi¢| p | 23| g7| 2 || o
" “ % | 3% | 108 33 31 s
“ “ | 24 | 127 35 a3 | aa
w 4 % | 50 | 135 87, |.4 | .16
A127| 2%x1% 25 | 72 .35 723 a1
e A 18 | 4
e & | 27 | 136 42 22 [ =20
4 L & | 83 | 156 A4 24 | 23
A128( 2%x1 28 | L 34 Sre: (11
“ e 2 | 8a 136 .36 a1 14
« “ f5 | 42 | 124 38 20 | .18
“ # ¥ | 50 | 146 41 22 | 21
" i = | 8% | 187 43 26 | 23
A129| 8 x2 81 | 91 47 31 | 20
« [ | 41 | 118 49 39 | 26
a“ w 5.0 | 147 51 A7 || B2
u “ # | b9 | 174 54 | .37
u 5 71 68 | 2.00 56 81 | 42
£ £ 4 77 | 2.26 .58 87 a7
Al40| 8%=x2 | %4 | e=2 | 188 52 55 | .37
A151| 8%x2 45 | 1.32 46 41 | .26
i e ;; 5.6 | 1.63 48 49 | 382
i “ 32 | 68 | 198 .50 87 | 38
“ t 7.6 | 222 53 43
e G | &8 | 888 .55 770 | 48
“ i s .38 | 258 57 % .54
= “ 104 | 8.05 59 8 59




CAMBRIA STEEL. 185

PROPERTIES OF SPECIAL ANGLES.
UNEQUAL LEGS.

88 24| as| 63| 475 | 31 [A121
088 Sl 23 .83 4565 30 =
71 ﬂ 28 445 20 .
73 B3| 81| 484 |20 | «
75 47| 38| 60| 481 | B0 |
B4 25 A8 83 1.3} 82 |Al23
.66 42 24 B2 543 82 s
.69 438 28 02 bH34 82 =
71 48| 34| 61| B34 | B2 | ©
78 48 58 80 B512 SR A
] 53 B86 70 424 82 |A 84
B0 83 =22 T4 830 20 |Al55
o1 43 27 80 201 2 Al25
03 b5 35 7D 256 2 e
05 £86 il .943 =6 o
7 B0| 78| =28 26 | ¢
1 6| B57| 97| =8 | =7 | ¢
85 46| 28| 80| 364 | .33 |a127
88 5D 436 bri] A5 B2 L
00 e g 8 A4 a9 B4 B2 B
B2 2 52 Bri-] 82 o
04 02 .59 a7 881 22 b
g1 80 B33 80 809 83 |Al28
08 o 44 .88 ] 82 A
1.01 K] 53 B L05 a2 s
1.08 1.08 .83 8 Z B2 bt
1.05 1.21 72 856 27 82 %
-93 B4 41 ] 446 44 | Al120
K] 1.09 H54 E: ] 440 43 i
02 1.32 .66 86 434 43 g
04 1.63 i) B4 428 43 i
08 1.73 89 03 b | 43 =
.08 192 | 1.00 02 Aal4d 43 L
1.15 1.2 01 | 1.02 2369 43 | Al49
21 1.87 73 | 113 336 44 | Al1B61
23 2.02 89 | 112 829 43 "
26 236 | 1.05 | 1.11 824 43 L
28 268 121  1.10 818 A3 -
80 298 | 1.36 1.09 412 43 had
32 827|150 1.08| 805 | 43 | “
34 354! 164! 108! =208 | 48 | «




186 CAMBERIA STEEL.

PROPERTIES OF SPECIAL ANGLES.
UNEQUAL LEGS.

~ 5 SEN 2 ] i | i 3] 7
re mﬁgﬂ fwis of
’ Dimensions. |Thicknest. weight | o | paox of Inortia
Section per Foot, | Section. I‘;’“""’ Axis 14,
Number, e o
bxa t A x I
Inches, Inch. | Pounds. | Eq, Ins. Inch Inches,
Al131 |4 x8Y 9 7| 226 .03 2.55
i % 0.1 | 2.68 .06 9
i “ f« | 108 | 30 .08 340
o i i. | 119 | 8.60 1.00 3.79
& % i 183 | 391 1.02 1
" “ o | 147 | 480 1.04 4.49
P “ {i | 160 | 489| 1.07 4.86
A133 | 44 x3 8 0.1 | 2.68 74 1.08
o i 10.6 | 3.09 76 .25
o o i | 119 | 8.80 79 2.51
“ i 133 | 3.91 Bl 275
i o 147 | 4.30 83 2.98
“ “ 16.0 | 4.69 85 319
Al135 | B x4 8¢ | 11.0 | 8.24 1.03 4.66
i 12.8 | 375 1.05 5.32
o “ f; 14.5 | 425 1.07 5.968
. i #s 16.2 | 475 1.10 6.58
o o 17.8 | b5.24 112 7.14
“ “ ﬁ 10.5 | 6572 1.14 7.70
Al09 |7 x84 15.0 | 441 75 3.95
¢ ; | 17.0 | 6.00 78 4.41
o i 19.1 | 5.59 .80 4.868
. “ 210 | 618 82 5.28
& o 23.0 | 6,756 85 5.89
“ o 249 | 7.82 8 6.08
o o ﬁ 26.8 | 7.88 8 .46
i o 28.7 | 8.43 81
“ “ @ 30.5 | 8.97 04 7.18
“ “ 82.3 | 9.50 .06 7.538
All12| 8 x8 1 | 230 | 675 1.47 21.68
“ " 258 | 7.66 1.50 2
& s 5 | 8.38 1.52 26.83
i s i 81.2 | 9.15 1.564 28.58
o " 33.9 1.56 72
o s ﬁ 86.5 |10.71 1.59
i s 39.1 (1148 1.61 34.86
i« " q 417 |1225| 1.63 36.85
s “ 44.3 118.00 1.65 38.78
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CAMBRIA STEEL. 187
PROPERTIES OF SPECIAL ANGLES,
UNEQUAL LEGS.
-
10 11 12 13 14 15 1
Distance of Center Section |Radi Radi
i iy e 'i'::il."f Modulus | 6 " .
Back of 81 dulus | Gyration | Tangent | Gyration 5
Leg. Axis 2-2. | Axis22. | Axis 22|  of angls Azis3-g, | Section
oL o Famber.
x’ ) s 4 ¥’
Inches, Inches.t | Inches.? | Inches. Inch.
1.18 8.56| 126 126 767 2738 | Al31
121 4.18| 149 1.25 765 g3 *
1.23 476 1.72| 1.24 763 T2 e
1.26 532| 1.94| 1.23 750 T2 oA
1.83 586 | 2.15| 1.23 .723 a2 s
1.2 8.83 235 1.22 o7 T2 L
1,82 6.8 258 1.21 742 72 'y
1.49 650| 183 144 440 B85 | A133
1.51 620| 210 143 43 85 L
1.64 7.04| 237 142 43 .85 L
1.5668 zzu 2.64| 141 428 B84 “
1.58 289 | 140 424 64 {c
1.60 9.10| 3.14| 1.39 419 64 "
1.53 8.14| 234 1.69 631 B85  Al135
1.55 932| 2.70| 1.68 290 85 s
lgz 1046 | 3.05| 1.6 628 B85 -
1 11.55| 3.39| 1.5 623 85 o
1.62 1261 | 3.73| 1.66 620 B84 »
1.64 13.62| 4.05| 1.54 617 84 %
2.50 22.56| 5.01| 2.26 Bgz 76 | Al09
2.63 2541 | 5.68 | 245 -2 .75 L.
2.55 28.18 2.25 262 76 L
2.5 30.86| 6.96| 2.24 250 76 £
2.6 334 7.60 | 2.23 25 a4t *
2.62 35.0 8.22 | 2.22 b Bk 3 b
2.64 38.45| 8.83| 2.21 260 T4 ~
2.66 40.8 9.42 | 2.20 .SH T4 i
2.69 43.13 110.00 | 2.19 2 N L
271 45.3710.58 | 2.19 241 T4 *
8.43 44.31 | 8.02| 2.5668 5568 1.80 | A112
2.5 49.26| 8.95 | 2.55 5566 1.80 3
2.62 54.10| 9.87 | 2.54 54 1.29 o
2.54 58.82 | 10.77 | 2.54 556 129 "
2.56 63.42/11.67 | 2.58 553 1.28 8
2.69 B;.QB 12.55 | 2.62 540 1.28 LT
2.61 7 1341 | 251 546 1.28 .
2.83 Z&BD 1427 | 2.50 545 1.28 =
2.65 78115.111 249 543 1.28 L




188 CAMBRIA STEEL.
PROPERTIES OF T-BARS,
-
il
o
Rt
o
EQUAL LEGS.
1 8 | B | & D 6 ~ 8 )
Dimensions, ?
Distanea of
.| Width | Deph |Thickness | Thickness| Weight | ATyt | Gonterof | Momentof
S| o of | o 1o | er | Section. |from Outaidel Axis 11
Yumber, | TE28% g x of Flange,
b | d |[stn’|twt A x 1
| Inches, | Tnohes. | Inch. | Inch. | Pounds, | Sg.Tns, | [noh, | Inohest
T b 1 1 Ytody | Ytogy| 1.0 27 29 .02
m181 | 1% | 1% |&“dldih| 14| 41| 83 | 02
7188 | 1% | 134 |&"%|&“%| 16| 45| .34 05
Ti87 { 1% | 14 |&“Y%|&"Y%| 17| 48| .36 .08
Tiso | 1% | 1% |&'%|&“%| 10| 55| .89 .08
Ti04 | 1% | 1% |%“%|%“%| 82| e2| .58 24
Tiay| e 2 |4 al%en| 87| 107| B9 37
T3go | 2 2 |&v"35| %3¢ 44| 128 .61 .43
T 41 2y 21 1A 42| 121 68 D1
T 42 24 2Y |f“%| % “%| 50| 146 .87 .64
Tap | 2% | 2% |n'3%4| A% 66| 163 58 87
Tey| 8 8 |m“% &“%| e8| 100| .86 | 158
T g9 | 3 8 s mls¢ %n| 79| 281| .88 | Ls2
T73 | 3 8 [¥usHi4em| 101 | 298| 98 | 227
Toy | 84| 8% |% s % %| o8| evae| .09 | 810
T108 4 4 Y L% “%h| 1008 | 319 | 112 4.54
T110 | 4 4 |uepigey| 189 | 08| 118 | 572
UNEQUAL LEGS.
Toa| 2% | 1% |awslawsl 80| 86| 30 | .08
T b6 214 3 36 Y5 |% "1 72| 210 gl 172
Te2 | 24| 2 |m“%| # 73| 215| 58 81
T 65| 3 2y [s¢val%0n| 72211 71 | 108
T84 | 3 4 |xeglagesnl o8| 2mwal 127 | 412
T101 | 8% | 4 |%“%|%“%| 100| 294 ( 120 | 433
T120 | 4% | 2% |n 3| %) 80| 220| .57 | 104
T180 | 4% | 8 |[3"%|%“%| 100| 284| .74 | 205
T188 | 4% | 8% |%“®&| 3 | 152 | 446 | 111 | 508
T140 | 4% | 3% |% “y%|iiw7%| 159 | 465 | 111 | 508
Ti69 | 5 8 |14vpisg il 186 809 | 72 | 242




CAMBRIA STEEL. 189
PROPERTIES OF T-BARS.
3
EQUAL LEGS.
11 12 18 | 14 i5 | 16 ) e
Coef. of Strength.
Radius of | Moment of| Section |Radins of l'wﬁh!‘h’ul‘l'wmnm
8 | Gyration | Inertia | Modulus | Gyration
AXis 1 | Axis 2 | Avis 22, | Atis 2. “,2%.’;.“‘ ekt o ol I
In Inch, Number
r v L v |
B | Tokes | bes | | ¢ |
80| 01| 02| 21 850 SOl T B
82| 02| .04 25 560 440 | T181
83| .03| .05/ .26 630 490 | T183
85| 08| 08| 27 700 550 | Tis7
89| 05| 07| 20 890 600 | T189
Bl 12 14 | .80 2080 16380 T194
B9 | 18| .18 .42 2770 2160 | T 87
L9 23| 28| 48 3330 2600 | T 39
B85 24 21| 45 3440 2680 T 41
68 B2 29 | A7 4300 8360 T 42
T4 44 85| 562 B250 4100 T 49
90| 75| .50| .62 7860 6140 | T 67
80| 92| 61| .64 9180 7180 | T 69
88| 120| 80| .64 | 11710 9150 | T 78
108 | 142 | 81| .78 | 18140 | 10260 | T 97
121 | 211 | 1.08| 83 | 16850 | 18170 | T108
1.20 | 202 | 146 | .86 | 21810 | 16880 | T110
UNEQUAL LEGS.
81 28 22 58 830 730 | T 22
B1 .53 A2 50O 8930 6080 | T 56
62| 63| 46| .54| 86780 5300 | T 62
64| 90| 60| 66| 6400 5000 | T 65
124| 00| .60| .58 16000 12570 | T 84
123 | 142| 81| o | 18470 12860 | T101
68| 251 | 112 | 1.08| B760 4500 | T120
84| 8.02| 1.84 | 1.02| 9600 7670 | T130
1.07 | 370 | 1.64 H2 | 22430 175630 | T138
1.05 | 373 | 1.66 90 | 22690 17720 | T140
78| 542 | 217 | 117 | 11840 8860 | T169
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190 CAMBRIA STEEL.
PROPERTIES OF Z-BARS.
b -
] A
jT. i
o 2
: b ™14
T %
L,
RN R N SR SRS CER R
g Momant B Moment [Sction ™
Doy | Lengla o dren | TR Sootion | g o | FURE" | Mod- | g ora-
Seotion B:E Logs. | Web WM “of | yarta | Kodulus Uon | Tnartia | ulus tion
Num- | Bar. snd | goop | S00tion. hip 11, ANISIL iris (huis 22, AT | Axis
ber. logs i 1 = | 22
5 T A I o A
Inches.| Inches.| Inoh, | Lbs. | Sq, Ins. | Inches.d| Inches| Ins. | Inches$| Ins.? | Inch.
Z65|(38 |2 67| 1.97| 2.87 1.92/1.21| 2.81/1.10/1.19
“ | 8% Sﬁ },f 8.4 2.43 8.64| 2.38/1.21| 8.64/1.40(1.21
Z9o|s Eﬁ} 84 s:z 2,86/ 3.85| 2.57/1.16/ 3.02/1.57/1.17
“ 184 |2% | % [11.4 8.36| 4.57 298/1.17 4751.881.19
zZ18 | 8 9@ 1 |12.5| 8.69| 4.59| 8.08/1.12 5/1.99/1.15
| 8% | 2% | ¥ |142| 4.18| 5.26| 3.43/1.12 5.68(2.30/1.17
zZ2l |4 |8 1, | 82| 241| 6.28| 8.14/1.62 1.44/1.83
1 anlg 75 |10.3| 308 7.94 3.911.62 546184 1.34
o | 410 | 33 ,2 12.4| 3.66 9.63| 4.67(1.62| 8.77/2.26 1.36
z25 |4 |38 18.8| 4.05| 9.66| 4.83 1.54 6.73/2.37/1.29
w g g ﬁ 15.8| 4.66/11.18| 5.50/1.55| 7.962.77/1.31
| 4| 8% | % 17.9) 527/12.74| 6.18 155 0.263.19|1.82
720 | 4 |8 5 |18.8| 5.55/12.11| 6.05/1.48| 8.73/3.18/1.25
« | 42 |8 }f’ 20.9| 6.14/13.52| 6.65/1.48| 9.95/3.58/1.27
“ | 4ag | 8h | % .0 6.7514.97 7.26/1.49 11.241"1.00 1.29
z87 | 5 |84 | f5 [11.8| 84013.36 5.341.98| 6.182.00/1.35
“ lBg| 8 ¢, |18.8| 4.10/16.18| 6.39(1.99| 7.65/2.451.37
% blg | & vz [164 4.81198.07 744 1.909 ©.202.02/1.38
z4l | B | 8% | ¥4 |17.9 5.25/19.19| 7.68/1.91| 9.058.02(1.31
“ | 5| 3h é 20.2| 5.9421.83| 8.62/1.92/10.51|3.47/1.338
« | gig| 8% 22.6| 6.6424.53 9.57|1.92 12.06 3.94/1.35
745 | 5 |84 | 1} (237 6.0623.68 0.47/1.8411.37391/1.28
“ 1B gﬁ 26.0| 7.6426.16/10.34/1.85/12.83|4.87(1.30
s | Bl i [28.3| &.33[28/70|11.20(1'86/12.37 4.84/1.31
z53 (6 |8 94 [15.8| 4.50/25.82 3.442.35 9.112.75/1.41
5 | vex e s |18.3) 5.39/29.80| 9.832.3510.043.27|1.43
“ 1 gl 8 i3 |21.0| 6.1984.36/11.222.36/12.87/3.81|1.44
zs57 |6 |8 22.7| 6.68/84.64(11.55|2 2.59/3.91/1.87
“ |exl8 254 7.46 58.87|12.82/2.28/14.41 1.89
b B i 128.1| 625 25.18/14.10/2.29/16.34/4.98(1.41
Z6l | 6 | 8Y | 3 [20.3| 8.63/42.12/14.04/12.21|15.44/4.904/1.84
“ g8 g 1.9/ 9.39/46.13|15.222.22/17.27|5.47/1.36
“ 1 gls| 8 34.6/10.17/50.22 2.22/10.18/6.02 1.87
Z87 | 74 | 8 84 |16.3| 4.78/38.190/10.18/2.88| 5.50/1.89/1.08
zZ7a |8 |8 ¥% |22.1| 6.5056.5414.14/2.95| 7.01|2.55/1.04




CAMBRIA STEEL.

191

PROPERTIES OF Z-BARS.

) 1
St
T:\t I

-

2

,_._
r
F

g

=

13 1z b - ] P, 1
‘ Lesst Rading| Coef. of Strength. | Coef. of Deflection,
Tangent of  [For Fibre Stress|Por Filro Stress g
of Angle | Gyration mﬁgs% rﬁﬂnﬁ?} Uniform Load. | Center Load. | Section
Axis 8-3. | gonare Tnch. | Square Inch. Fumber,
NI ] [ =08
Ineh. x i N i
986 55 20400 18000 | .000270 | . Z 5
1.000 56 256400 19800 |.000213 | .000341 i
800 B4 27400 21400 | .000201 |.000322 | Z ©
275 55 31800 24800 000272 2=
~ .965 53 32600 25500 (.000169 | .000271 | Z13
951 54 36600 28600 |.0001 236 e
.;78 87 83500 26200 |.000124 198 | Z21
788 .68 41700 82600 | .000098 01 A%
798 .69 49800 38800 | .000081 | .000129 4
7784 86 51500 200 |.000080 | .000129 | Z25
87 58700 45900 | .000069 -
8l4 .68 65200 51500 | .000061 | . -
808 65 64600 50500 | .000064 | .000108 | Z29
818 87 71000 55 .000057 |.000082 .
828 .68 77400 60500 | .000052 | .000083 i
611 5 57000 .000058 | .000003 | Z37
819 /76 68200 53300 | .000048 | .000077 5
628 JS76 79400 62000 | 000041 | .0000656 o
616 74 81900 4000 | .000040 0065 | Z41
623 7B 92000 71800 | .000038 | .000057 %
B831 J78 | 102100 9800 | .000032 | .000051 %
819 S73 | 101000 78900 |.0000338 | .000052
B26 74 (110200 61 .000030 | .000048 1
633 S76 | 119500 93300 | .,000027 | .000043 %
.5189 83 80000 70300 | 000031 |.0000490 | Z53
526 83 | 104800 819800 | .000026 | .000042 5
532 B84 |119700 93500 | .000023 | .000036 L
520 81 123200 62 .000022 | .000036 | ZB7
526 .82 | 136800 | 106800 |.000020 |.000032 .
532 .84 |150400 | 117500 |.000018 | .0CG0028 o
H519 .81 |149800 | 117000 |.000018 |.000030 | ZB1
bH256 .82 |16230C | 126800 |.000017 | .000027 o8
530 .83 |174900 | 136700 |.000015 | .0000256 *
=28 J72 | 108600 84800 | 000020 | .000033 | Z87
26 71 | 180800 | 117800 |.000014 | .000022 | Z73




102 CAMBRIA STEEL.

MOMENTS OF INHRTIA OF RECTANGLES.

Neutral I Axly

Dept Width of Rectangle in Inches.
in
el + | 5| & || F || ¢

2 A7 21 25 29 83 58 42
3 b .70 84 .98 118 1.27 1.41
4 133 167 2.00 233 2.67 8.00 8.33
] 2.60 8.26 8.9 4.66 5 5.56 6.51
6 4.50 5,68 6.75 7.88 9.00 10.13 11.25
7 7.15 8.93 10.72 12,51 14.20 16.08 17.56
8 10.67 18.33 16.00 18.67 21.38 24.00 26,67
9 15.19 1898 2,78 26.58 30.38 .17 8.7
10 20,83 26.04 81.25 36.46 41.67 46.87 b62.08
11 21.73 84.66 4159 48.53 05,46 62,39 69.92
12 36.00 45.00 54.00 63.00 72.00 81.00 90.00
13 45.77 57.21 68,66 £0.10 91.54 102.98 114.43
14 8717 7146 85.75 100.04 114.33 128.63 142 02
15 70.31 87.80 106,47 123.05 140.63 158.20 175.78
16 85.53 106.67 128.00 149.33 170,67 192.00 218.33
17 102,35 1274 168.58 179.12 204.71 230.30 255.89
18 121.50 151.88 182.256 212.63 243.00 273.85 808.76
19 142.90 178.62 20434 250.07 285,79 821.52 857.24
20 166.67 208,33 250.00 20L.67 333.33 875.00 416.67
2 192.94 24117 250.41 837.04 88 434.11 482,74
2 21.83 17729 88L75 8s8.21

23 258.48 816,85 880,22 443.50

24 288,00 260,00 482.00 50400

25 406 90 488,28 569.66

26 866.17 457.71 540.25 640,79

2 410.08 512.68 616.09 717.61

23 571.67 6586.00 &00.33

% 508.10 635,13 762.16 880,13

30 562.50 | 708,13 84375 984,58

32 682,67 83 | 1024.00 | 1194.67

34 §18.83 | 1023.64 | 1228.25 | 1432.96

36 072.00 | 1215.00 | 145500 | 1701

38 | 1143.17 | 1428.96 | 1714.75 | 2000.54

40 | 1333.83 | 1866.67 | 200000 | 2333.33

42 | 1543.50 | 1929.88 | 23815.25 | 270113

44 | 1774.67 | 2218.83 | 2662.00 | 3105.67

46 | 2027.88 | 2584.79 | BOML7G | 854871

48 | 230400 | 2550.00 | 3456.00 | 403200

50 | 2604.17 | 2256, 8906.25 | 4557.29

b2 | 2020.33 | 3661.67 | 4804.00 | 5126.33

M 4100.63 | 4020.75 | 5740.88

56 | 365867 | 4578.83 | B4%8.00 | 640267

58 | 4064.%3 | 5081.04 | 6097.25 | T113.46

60 ' 450000 ! 5625.00 | 6760.00 | 7875.00 | 9000.00 | 1012500 ' 11250.00




CAMBRIA STEEL. 1e3

- MOMENTS OF INERTIA OF RECTANGLES.

Neutral I Axis

Width of Rectangle in Inches.

| 2 (s e

46 .50 S .58 .63 67 2

1.56 1.69 1.83 1.97 211 2.25 8
8.7 4.00 4.33 4.67 5.00 5.33 4

. 716 7.81 8.48 9.11 977 1042 | 5
12.38 13.50 14.68 15.76 16.88 18.00 6
19,65 21.44 22.22 25.01 26.80 28.58 7

I 29.33 82.00 .07 37.33 40.00 42,67 8
4177 45.56 49.36 03,16 56.95 60.75 9
5709 62.50 67.71 72.02 78.13 8333 | 10
B (76.26 83.19 90.12 97.05 103.98 110.92 11
- 99.00 108,00 117.00 126.00 135.00 144.00 12
- 125. 187.31 148.75 160.20 171.64 153.08 13
157.21 17150 185.79 200.08 214.38 228.67 14

10335 | 21094 | 22852 24600 | 26367 | 28125 | 15
2348 277.33 | 20867 | 320,00 1
28147 307.06 | 83265 | 85824 | 3sms3 | 40042 | 17
. 38413 88 | 42525 | 455.63
302196 | 42869 | 46441 | 60014 | 53586 | 67L6S | 19
458.93 ! 54167 | 58383 | 62500 |  esesT | 20
. 580.58 | 678381 | 62705 | 6728 | q@ds2 | 7mas |, 21
610.04 72096 | 76z | 83LS7 733 |* 22
L 697.07 | 76044 | #2381 | #8718 |  950.05 | 1013.92 | 23
792.00 | 86400 |  936.00 | 100300 [ 1080.00 | 1152.00 | 2%
‘89518 | 97656 | 105704 | 118082 | 122070 | 130208 | 25
- 1006.96 1098.50 119004 1281.58 1573.13 1464.67 26
1107.67 | 123019 | 133270 | 143522 | 153773 | 164025 | 27
dgier | s | ey | leod | 7SO0 | 183 | 28
29 1651.34 | 177836 203242 | 29
154686 | 1687.50 | 182813 | 196875 | 210038 |  2250.00 | 80
1877.35 | 2048000 | 2218067 | 238033 | 2560.00 | 2730.67 | 82
205170 | 2456.50 | 266121 | 2%5.42 | 307063 | 5275.33 | 84
. 2673.00 | 2016.00 | 3150.00 | 3402.00 | 3645.00 36
314371 | 342050 | 371520 | 400108 | 4296.88 | 4572.67 | 88
306667 | 400000 | 433383 | 466667 | 5000.00 33| 40
4244.63 | 463050 | 501633 | 540235 | 578313 | 6174.00 | 42
48%033 |  5324.00 | 5767.67 | 621133 | 6655.00 | 7088167 | 44
B576.54 709742 | 760438 | 811133 | 46
6336.00 | 6912:00 | 7488.00 | 806400 | S8640.00 | 9216.00 | 43

7812.50 8463.54 0114.58 9765.08 | 1041667
8788.00 9520.33 | 10262.67 | 10085.00 | 11717.33
9841.50 | 10661.63 | 1148175 | 12301.88 | 1312200
10976.00 | 11890.67 | 12805.33 | 18720.00 | 14684.67
12194.50 | 18210.7L, | 1422692 | 15243.12 162569.33
18500.00 ' 14625.00 ' 15750.00 ' 16875.00 | 18000.00

SZTEES




104 CAMBRIA STEEL.

PROPERTIES AND PRINCIPAL DIMENSIONS
OF STANDARD T-RAILS.

Weight Axis 1-4,
Section Yard. bre. | D a4 | k ¢ X | Moment | Section
e of Insrtis.] Nodulus,

Pounds. | Sq. Ins. 1 Inches. Inches. Inches.| Inch. | Inches, I 8
522 8 078| 1% | 14| | H | 05| 0238| 031

B23 12 | 118 1% | 1% | 1% | & | 092]| 055 0.58
553 16 | 157 2 | 2% 1% | 3| 11 1.1 | 095
552 20 | 200| 2% | 2% | 13| #| 12 | 17 | 18
551 25 | 25 |24 |(24|1%| 2| 1.8 | 268 | 18
544 80 | 290 (8 |8 |1%| §t| 14 | 88 | 23
546 85 | 34 |84 |84 |1%| 11| 18 | 49 | 29
545 40 | 89 |84 |8%|1% | 1| 1w | 68 | 88
B40- | 45 | 44 | 31| 81| 2 if| 18 | 81 | 42
B42 5O | 49 | 8% |8%|2%| &| 19 | 88 | 48
537 65 | B4 |44 | 4%| 2% | 15| 20 |122 | 59
533 60 | 5D |4y | 4% | 2% | 31| 21 |147 | 67
534 65 | 84 |44 | 45|21 | 4| 22 |170 | 74
532 70 | 8.9 | 4% | 4% | 2% | 31| 22 |200 [ 84
B29 76 | 7.4 | 41| 411 | 24 i| 28 |23.0 | 9.1
B30 80 | 78 |6 |5 |24 | 3| 24 [287 [101
531 85 | 83 | 6% |BA|2%| & | 25 |805 |11.2
535 90 | 88 | B3| 6% |2%| %| 268 [844 |123
550 o5 | 98 | 5% | B%| 21| & | 27 [8868 |183
536 | 100 | 98 | 5| 6X%| 2% | & | 28 (484 |147
539 | 150 (147 |6 |8 |44 |1 3.0 |69.3 |28.1

All sections from 40 lbs, to 100 Ibs, both inclusive are Am. Soc. C. E. Standard.
For detail dimensions of Section No, 539, see page 20.

R R R T s




CAMBRIA STEEL.

.1856

PLACED BACK TO BACEK.
ANGLES WITH EQUAL LEGS.

Ty

RADII OF GYRATION FOR TWO ANGLES

4 L__*u

Radii of gyration correspond to directions indicated by arrowheads.

Dimensions,

Thicknees,

Area of
Two
Angles,

Radii of Gyration.

Inches,

£

8. Ius,

Ty

1%x1%
194 x1%
2 x2
i
[

2 x2Y%

arak WG 3fEe ik S o

TN SR RTGR ST S SR AN

1%

2.88

4.88
87210

4.98
7.98
10.06

4.82
8.38
11.68
544
8.50
1048
722
2.560
11.72
10.12

14.22
1948

046
044

15.50 (2.51

19.22
22.88
2647

30.00 |2

3347

054
0

3.48
3.61

Angles marked * are special sections,




108 CAMBRIA BTEEL. ‘

RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACE.
ANGLES WITH UNEQUAL LEGS.

r; r T,
t
Ir‘? rr'%? Ir’??
- +
! i I
‘4 ml’f _.{ ‘_“ " _“‘ HN

Radii of gyration correspond to directions indicated by arrowheads.

> Ares of Radli of Gyration,
Seetion | Dimensions, l'-"" By

Fumber, Ty Ty Ty Ty Ty Ty

a1212 x1%| 7 | 120|063 0.540.62 0.67|0:72| 0.83
i & ¥ | 226 | 0:61 0.58| 0.66| 0.71| 0.76| 0.88
ea123|2 x1%| ;i | 126 068 059068 073 078/ 0.88
“ & if | 23e |0:61| 0.62! 0,72 077 0.82| 0.3
*A125| 2% x 1 1.34 | 0.80 0.44] 0.52 0.58! 0.68] 0.74
128 x| B | 333 | 959 047 057 0.83| 0.68| 076

*A128| 2 x 114 3 1.54 | 0.89| 0.53| 0.62 0.67| 0.72| 0.
'L g :‘: 248 |0.87| 0.55 0.65/ 0.70/0.75/ 0.8
1s 3.84 | 0.85| 0.58 0.68 0.73| 0.78 0.89

*A120 3 2 1} 1.82 | 0.97| 0.75 0.83 0.88
% & 1"; 2.94 | 0.85 0.76/ 0.86 gﬁg

*A127| 234 x 1 % | 144 080 055 0.64 0.69|0.74|0.84
AR7| 2ax L4 | §5 | 332 |08 0.88| 0.68| 0.73| 0.78| 0.86
sAl6l|23x 13| 4 | 154 [080 067075 080|085 0.05
i “ i | 2100 |0778| 0:68| 0.77| 0:81| 0.86| 0.97
A0l | 2%4x2 + | 182 |09 079 088 0.92] 0.97|1.07
a A& i | 310 | 0777 082 001 0.6 1,01 1.15
“ “ 52 | 200 | 075 0.84 0.04 0.99 1.04| 1.15
82

L+

0.03
0.05
i “ % | 200 |0.93 0.79 08| 1.09
A93 |38 x2 2.64 |0.95|1.00/ 1.09/ 1.18/ 1.18| 1.28
5 & oA é 386 (093]1.02/ 1.11|1.18|1:21| 1.31
“ “ % | B:56 | 001 1.05 1.18/ 1.20| 1.25| 1.35
*A151| 814 x 2 i | 268|118 2o 81| .85 .90|1.00
“ “ ﬁj 243 110 75| 82| 89| .04 1.05
w “ 6.10 |1.08 79| 89| 94| 98 1.10
A9B | 3Yx2Y| 2 2.88 |1.12/0.08] 1.04 1.09/1.13/ 1.23
“ M f 5.50 | 1.09 1.00/ 1.0 1.14|1.19|1.29
“ “ i | 782 | 106|103 1.13|1.18| 123/ 1.33
AD7 |8%x3 3.88 | 1.10/ 1.21/ 1.80( 1.85| 1.89 1.49
27 | B4z T | 888|169 155132/ 139|144 1'54
(e “ i1 | o26 |1.04]/1.30/ 1.40| 1:45|1:50| 1.60

Angles marked * are special sections,




CAMBRIA STEREL. 187

" RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK.

ANGLES WITH UNEQUAL LEGS.

SHGR N mdR

=

——
ey

Haa RN IR RS SR

L
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@Ip OB
® obw odo: O

e
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ol
o
@
-
o
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"
-
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fo

l11.88 | 1.65|1.17|1.27
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-t
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-
=]
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3

| .9
118.36 | 1.563 | 1. 1.51
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i
N
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10.48 | 1.55|1.62 1.71
6.86|1.94|1.26 1.34
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40|1.45|1.60|1.60




108 CAMBRIA STEEL.

RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK.
ANGLES WITH UNEQUAL LEGS.

bl Iy ; T; By o Ty
5!. :E: Irl :rl :@; Ir. :%; Ir. :%
_.i ] *h-%"' L“u _4"‘_“-;
Radii of gyration correspond to directions indicated by arrowheads,
Area of Radii tio:
; Tl sk of Gyration,
Number 2N, ¥ : T ® T, r
| Inches. Inch. | 8q.Ins | ~° : 5 i <3
*Al121 | 2 =x1%; 1.20 |041| 092/ 1.01|1.06| 1.11| 1.22
W o 8 2.26 | (.38 085 1.05| 1.10| 1.15{ 1.26
*A123 | 2 x1%4 1.28 |0.44| 0.00| 0.99| 1.05/ 1.09| 1.20
e i 2.36 |042 0.03|1.00| 1.14 1.19| 1.29
*Al125 | 2 1 1.34 |0.33| 1.21| 1.31| 1.86| 1.41| 1.51
L x": % 4}5 2.54 0.32| 1.25| 1.35| 1.40| 1.45| 1.58
*A127| 2 1 144 (042 1.17|1.26]/ 1.81| 1.36| 1.4
197) 2%x 04| gy | 322 10:43] 138] 130|185 140|151
*Al161 | 2} x1%y 1.54 |0.51| 1.13| 1.23| 1.27| 1.82| 1.43
- - 4 2.00 |0.50| 1.14| 1.24 1.20| 1.34| 1.44
APl | 2%4x2 1.62 |0.60] 1.10| 1.19| 1.24/ 1.28| 1.39
" i g 3.10 |0.58| 1.13| 1.23| 1.28| 1.33| 143
¥ - 4. 0.56| 1.15| 1.25| 1.30| 1.35| 1.46
*Al28 | 23 1 1.54 | 041/ 1.31| 1.40| 1.45| 1.50| 1.80
b A"‘( % 1:: 248 |040| 1.33| 1.43| 1.48| 1.53| 1.63
L L Yo 3.34 |0.39| 1.36)| 1.45| 1.51| 1.56| 1.68
*Aji20(3 x2 % 1.82 |0.58! 1.87| 1.46) 1.51| 1.56| 1.68
bt = T 294 (057 1.39| 148 1.53| 1.68| 1.68
- b Ys 4.00 (0.55| 1.41| 1.51| 1.56| 1.61| 1.71
Ap3 |3 2%l 3 264 |0,756| 1.31| 1.40| 1.45| 1.50{ 1.60
o & % é 3.86 [0.74| 1.33| 1.42| 147 1.52| 1.83
o e s 5.66 [0.72| 1.37| 146 1.61| 1.56| 1.68
*A161 | 834x2 Y 263 |0.56 1.65| 1.75/1.79/ 1.84/ 1.94
i - 5 443 |0.564| 1.69| 1.78| 1.83| 1.88| 1.9
Lo L 8 6.10 |0.52| 1.72| 1.82| 1.87| 1.82| 2.03
AB 3 2 2.88 |0.,74| 1.58| 1.67| 1.72| 1.76| 1.86
“5 }“x‘ % H 5.50 |0.70| 1.62 1‘73 1.77 1.81| 1.2
LU Lo 782 10.69 1.66| 1.¥Y5| 1.80 1.868 1.96
AD 84 x3 3.88 |0.90]| 1.52| 1.61| 1.66] 1.71| 1.80
“7 }5“ ¥ 8.88 |0.87| 1.67| 1.66| 1.71| 1.78| 1.86
“ “ 1§ | 926 |0s8| 161 171|177 | 181|101

Angles marked * are special sections,
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RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACE.

ANGLES WITH UNEQUAL LEGS.

[ . Wil of gyration correspond to directions indi 1 by arrowhead:

" | Area of i "
Sl D s Thich . ih{' Radii of Gyration,

. ngles,

.I-:m, ki Tnch S0, Ins. T ry Yy ry 2 ry
A90 |4 x3 4.18 |0.89|1.79/1.88(1.93(1.97 | 2.07
s " 0.86|1.83|1.93 1.97|2.02(2.12

“ “ 10.06 |0.83 | 1.88 1.97 2.02|2.08 2.18

#A181(4 x 3% 4.50(1.07/1.%31.81|1.86(1.91 |2.00

Rt 8 7.00 [1.041.76 |1.85 | 1.89|1.94 2.04
“ “ 8.601.02|1.78/1.871.92|1.97 |2.07
#A1383/41 x 8 8 5.36|0.86(2.07 2.16/2.21 2.35
i 8 7.00 |0.85 |2.09 |2.18|2:28 [2.28(2.88
“ “ i | 8.60/083 (211 2221(2.26|2.31 |2.41
4’.}‘01 6 x3 % 4.82|0.85|2.33 (242 247 (2.52 |2.61
@ 1r-s 8.38 |0.82 2.37|2.47 | 2.562|2.67 2.6
w“ “ 11.68|0.80 2.42|2.562 2.57|2.62 |27
A108 5 x3%| % | 610/1.02 227236241 245
. “ j 9.86 |0.69 2.31 2.45|2.50 | 2.60
“ “ 72 | 13.36|0.06 2.36|2.45 2.50|2.55 |2.65
#A185/ 5 x4 6.48 |1.202.20(2.20|2.34|2.38 |2.48
i i 8.50 |1.18|2.22 | 2.31|2.36|2.41
“ “ 10.48 1.17| 24/2.33|2.38 2.58
A105/6 x3%| % | 886 099 281290 2.953.003.09
) i /{‘é 11.10|0.96 | 2.88 |2.95|8.00 |8.05 |8.16
“ “ 15.10|0.93|2.00 |8.00|8.05 (3.10
A107(6 x4 9 7.22(1.17 2.74(2.83|2.87|2.92
i v 11.72 (1.13 2.78(2.87|2.92|2.97|8.08
“ “ 15.08 |1.11|2:82(2.02 2.07|38.02|8.12
*A109|7 =x 3% 8.82 |0.95 3.37|8.47/8.52|8.56|3.66
i i 10.00 |0.94 3.39 |3 3.68 8.8
u s 12.36 | 0.3 |8.40|3.50|3.553.60 |3
“ o i |1576|0.01|8.45|8.54'3.69|3.64|374
. L 19.00 | 0.89 |8.48 | 8.58|8.68 |8.68|8.78

Angles marked * are special sections.
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STRENGTH OF STEEL COLUMNS OR STRUTS.

For various values of %in which L = length in feet and r = radius
of gyration in inches.
P — ultimate strength in 1bs. per square inch.

FOR SOFT STEEL.
Square bearing Pin and square bearing Pin bearing

P 000 W . S
T g (1LY g URL)
36000 r* 24000 # 18000 1*

To obtain safe unit stress:
For quiescent loads, as in buiIdingg, divide by 4.
iv

For moving loads, as in bridges, divide by 5.
Ultimate Strength in Ibs, Ultimate Strength in 1bs.
L per Square Inch. I per Square Inch,
T r
an i +
Square, Eﬂ; mﬂ_l Pin. Square, gn ua;d Pin.
3.0 | 43437 | 42694 | 41978 7.6 | 36564 | 33419 | 80779
82 | 43230 | 42306 | 41593 7.8 | 36193 | 32966 | 30268
34 | 43011 | 42081 | 41190
3.6 | 42782 | 41754 | 40773 8.0 | 35828 | 82514 | 29762
3.8 | 42543 | 41412 | 40340 82 | 35462 | 32064 | 29260
84 | 35005 | 31615 | 28763
4,0 | 42204 | 41058 | 39893 8.6 | 84727 | 31160 | 28272
42 | 42035 | 40693 | 39435 88 | 34308 | 30724 | 27787
44 | 41765 | 40317 | 38966
4.6 | 41488 | 39930 | 38485 9.0 | 33988 | 30282 | 27306
48 | 41203 | 39534 | 37998 9.2 | 33611 | 29844 | 26832
0.4 | 33249 | 20408 | 26364
5.0 | 40910 | 39130 | 37500 9.6 | 32880 | 28977 | 25903
52 | 40608 | 38307 | 36997 9.8 | 32511 | 28540 | 25448
54 | 40209 | 33300 | 36488
5.6 | 89984 | 37874 | 35975 10.0 | 32143 | 28125 | 25000
58 | 39663 | 37443 | 35457 102 | 31776 | 27706 | 24559
10.4 | 31411 | 27290 | 24125
6.0 | 30335 | 87006 | 34938 | 10.6 | 31054 | 26879 | 23698
6.2 | 80003 | 36566 | 34416 10.8 | 30684 | 26474 | 23279
6.4 | 38665 | 36122 | 33804
6.6 | 38323 | 35675 | 83371 | 11.0 | 30324 | 26072 | 22866
6.8 | 37976 | 35219 | 32849 11.2 | 29965 | 25675 | 22460
11.4 | 29608 | 25285 | 22063
7.0 | 37616 | 84776 | 82328 11.6 | 29247 | 24899 | 21671
72 | 37272 | 34324 | 31809 11.8 | 28903 | 24517 | 21288
7. 30014 | 33872 | 31202
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STRENGTH OF STEEL COLUMNS OR STRUTS.

: L
For various values of — in which L = lengthin feet and r =radius

of gyration in inches.
. P = ultimate strength in 1bs. per square inch.

FOR SOFT STEEL.
Square bearing Pin and square bearing Pin bearing

p U0 L d5O L 4500
cLanr Thpwny YTp mryt
36000 r* 24 000 1 18000 1*

To obtain safe unit stress:
For quiescent loads, as in buildings, divide by 4.
For moving loads, as in bridges, divide by 5.

Ultimate Strength in 1bs. Ultimate Strength in 1bs.
per Square Inch, L per Square Inch.
T
Pin and £ Pin and
Square, Srgns, Fin, Square, Square, Fin,

28563 | 24142 | 20911 16.6 | 21406 | 16960 | 14043
28207 | 23771 | 205642 168 | 21137 | 16708 | 13812

27863

27622 | 23046 | 19823 17.0 | 20872 | 16459 | 13584
27185 | 22693 | 19474 17.2 | 20611 | 16216 | 13366
17.4 | 20353 | 15977 | 18160
26850 | 22343 | 16133 17.6 | 20098 | 15742 | 12938
26524 | 22006 | 18797 17.8 | 19847 | 16512 | 12731

25864 | 21329 | 18148 180 | 19599 | 15286 | 12528
26543 | 21002 | 17833 182 | 19351 | 156063 | 12329
184 | 19114 | 148456 | 12135
25224 | 20080 | 17523 186 | 18878 | 14630 | 11044
24909 | 20363 | 17R21 188 | 18644 | 14420 | 11757

24200 | 19746 | 16634 10.0 | 18418 | 14218 | 11579
23985 | 19445 | 16350 1902 | 18185 | 14010 | 11394
194 | 17961 | 13811 | 11219
23684 | 19148 | 16071 19.6 | 17740 | 13616 | 11048
23387 | 18858 | 15799 19.8 | 17519 | 13422 | 10877

22803 | 18288 | 15270 | 20.0 | 17308 | 13235 | 10715
2| 17096 | 18050 | 10553
4| 16888 | 12868 | 10434
.6 | 16682 | 12690 | 10249
8 | 16480 | 12515 | 10087
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STRENGTH OF STEEL COLUMNS OR STRUTS.

For various values of %in which L = length in feet and r = radius
of gyration in inches.

P = ultimate strength in lbs. per square inch.

FOR MEDIUM STEEL.
Square bearing  Pin and square bearing Pin bearing

p__ 50000 . = 50000 . 60000
"1 (12 L)? ‘“1 (12 L)? —1 (12 L)y*
+36000 = *o4000 * +igow -

To obtain safe unit stress:

For quiescent loads, as in buildings, divide by 4.
For moving loads, as in bridges, divide by b.

36943 | 32676 | 29203
86533 | 82197 | 28781
86123 | 31721 | 2827

35714 | 31250 | 27778

45455 | 43478 | 41667
45120 | 43119 | 41108
44777 | 42855 | 40642
44427 | 42082 | 39972 | 1
44070 | 41603 | 39397 | 1

43706 | 41118 | 88820 | 10.6 | 34504 | 20866 | 26331
40629 | 38240 | 10.8 | 34093 | 29415 | 25865
40136 | 37660
42581 | 39640 | 37079 | 11.0 | 33693 | 28969 | 25407
39132 | 96499 | 11.2 | 33294 | 28528 | 24056

41796 | 38640 | 85020 | 11.6 | 32497 | 27665 | 24079
9 | 41413 | 38198 | 85343 | 11.8 | 82114 | 27241 | 23653
7.4 | 41016 | 37635 | 847€9

i o o

Tltimate Strength in 1bs. Ultimate Strength in 1bs.

I per Square Inch. I per Square Inch.

T r

Square, ;f“u::f Pin, Square, g‘q-‘u‘r‘f Pin,
3.0 | 48263 | 47438 | 46642 7.6 | 40616 | 37132 | 34199
3.2 | 48033 | 47106 | 46214 7.8 | 40214 | 36620 | 33631
8.4 | 47790 | 46757 | 45767
8.6 | 47536 | 46303 | 45303 8.0 | 39809 | 86127 | 33069
8.8 | 47270 | 46013 | 44822 82 | 80402 | 35627 | 32511
84 | 98994 | 85128 | 381959

0 | 46993 | 45620 | 44325 8.6 | 38585 | 84632 | 31413

2| 46705 | 45214 | 43817 88 | 881756 | 34138 | 30874
4 | 46406 | 44797 | 43295

6 | 46098 | 44367 | 42761 0.0 | 37764 | 33647 | 30340

8 | 45781 | 48927 | 42220 gi 87345 | 33160 | 20813

0 9.6

2 9.8

4

6 0.0

8 0.2

Sl
L=
58

N oo
o oo
&
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i GTH OF STEEL COLUMNS OR STRUTS.
1 or various values of % in which L —length in feet and r — radius

'gyration in inches.
P= ultimate strength in 1bs. per square inch.

4 FOR MEDIUM STEEL.
 Square bearing  Pin and Square bearing  Pin bearing

p_ 50000 p_ 50000 50 000
T LY 13 G20F & 1 (L7
86000 24 000 «* 18000 &

To obtain safe unit stress :
For quiescent loads, as in buildings, divide by 4.

a For moving loads, as in bridges, divide by 5.
 |Ultimate Strength in1bs. Ultimate Strength in 1bs.
: per Square Inch. I per Square Inch,
53 r
- Pin and i Pin and

gy | s‘lm___l i Pk Square, i

.0 | 31726 | 26824 | 23234 | 16.6 | 23784 | 18844 | 15603
2 | 81341 | 26412 | 22824 | 168 | 23486 | 18564 | 16347
4 | 80959 | 26007 | 22421

6 | 30580 | 25607 | 22026 | 17.0 | 23191 | 18288 | 15093
30205 | 25214 | 21638 | 17.2 | 22001 | 18018 | 14851
) 174 | 22614 | 17762 | 14611
L0 | 29833 | 24826 | 21259 17 6 22331 | 17491 | 14376

20836 17235

13.6 | 28738 | 23699 | 20164 | 180 | 21777 | 16984 | 13920
138 | 28381 | 23336 | 19814 | 18.2 | 21501 | 16737 | 13699
¥ 184 | 21238 | 16494 | 13483
14.0 | 28027 | 22078 | 10470 | 18.6 | 20075 | 16256 | 13271

14.2 | 27677 | 22626 | 19134 | 188 | 20715 | 16022 | 13063

22280
14.6 | 26980 | 21940 | 18482 | 19.0 | 20464 | 15798 | 12865
148 | 26650 | 21605 | 18167 | 19.2 | 20206 | 15567 | 12661
19.4 | 19957 | 15346 | 12466
15.0 | 26316 | 21276 | 17857 | 19.6 | 19711 | 15129 | 12375
15,2 | 25985 | 20953 | 17h64 | 19.8 | 19466 | 14913 | 12086

20,0 | 19231 | 14706 | 11905
20.2 | 18996 | 14500 | 11725
204 | 18764 | 14208 | 11549
20.6 | 18536 | 14100 | 11377
20.8 | 18311 | 13905 | 11208
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—

EXAMPLE OF THE USE OF THE TABLES OF
RADII OF GYRATION FOR TWO ANGLES
PLACED BACEK TO BAUCK AND THE
TABLES OF STRENGTH OF STHEL
COLUMNS OR STRUTS.

PAGES 195 T0 203 INCLUSIVE,

‘What is the size of truss member required to safely sustain 50 000
pounds in compression, the safety factor being 4, the unsupported length §
feet, the gusset plates at each end being 3¢" thick?

Assume for trial two 4 x 3" x 4! angles with the long legs together,
Referring to page 197, the least Radius of Gyration, comparing values in
columns ro and r,, is found to be 1.27. The ratio of the length of the

L
column in feet to the Least Radius of Gyration in inches, T is, therefore,

8 63,
1.27

Referring to the table of Strength of Steel Columns or Struts for
medium steel, page 202, the ultimate strength of a column in which

1‘;-6.3 is found by interpolation between the values for 6.2 and 6.4 to be

43 149 pounds per square inch, which, divided by the safety factor 4, gives
10 787 pounds as the safe unit stress per square inch. Multiplying the
safe unit stress per square inch, 10 T87 pounds, by 4.18, the area of the
two angles in square inches, gives 45090 pounds as the total safe load,
This is slightly less than the specified load of 50000 pounds, and, there-
fore, it will be necessary to increase the assumed section. Assume the
angles to be 4/ x 3" x 3¢, for which the Least Radius of Gyration is found

by interpolation to be 1.26, and, by the same process nsed above, ‘rf

is found to be 6.35, which corresponds to an ultimate strength of 43 055
pounds per square inch, or a safe unit stress of 10 764 pounds per square
inch, which, if multiplied by the area of the two angles, 4.96 square inches,
gives a safe total load of 53 389 pounds, which is ample to meet the con-
ditions stated.

EXPLANATION OF TABLES RELATING TO DI-
MENSIONS AND SAFE LOADS OF STEEL
COLUMNS OF VARIOUS SECTIONS.

PAGES 206 10 287 INCLUSIVE.

Tables of Dimensions for Plate and Angle Columns are given on pages

and 207, the Moments of Inertia and Section Moduli about two rectan-
gular axes are given on pages 208 to 210, and the Safe Loads for various
lengths, calculated for the Radius of Gyration about each of the two rect-
angular axes, are given on pages 232 to 251 inclusive.

Tables of Dimensions for Z-bar Columns with Cover Plates are given on
page 212, the Moments of Inertia and Section Moduli about two rectangu-
lar axes are given on page 213, and the Safe Loads for various lengths based
upon the Least Radius of Gyration, are given on pages 254 and 255,

Tables of Dimensions for Latticed Channel Columns are given on page
214, the Moments of Inertia and Section Moduli about two rectangular
axes are given on page 215, the Safe Loads for various lengths, based upon
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Least Radius of Gyration, are given on pages 256 to 259, and data
g to the pmper(:yms of latt!caxgnrs and stay-plates to be used with
 columns are given on pages 258 and 250,

pages 216 and 217 are given the Principal Dimensions of Plate and
el Columns with comparatively narrow plates, called, for conve-
of reference, Series A, and on pages 218 and 219 for Series B,
h differs from Series A, in having wider plates. Moments of Inertin
Section Moduli about two rectangular axes are given for Series A and
pages 220 to 228 inclusive, and the Safe Loads for different lengths,
upon the Least Radius of Gyration, are given on pages 260 to 287

l.oads for I-beams used as Columns or Struts are given on pages
B to 281, and the dimensions of these sections can be obtained from the
on pages 166 to 169 inclusive,
he Plate and Channel Columns given in Series A are particularly use-
n buildings or locations in which it is desired to keep the extreme
ons of the cross section as small as possible for this style of column,
pgh in this serics the Radius of Gyration about the central axis
1o the channel webs is somewhat smaller than the Radius of Gyra-
about the axis perpendicular to the channel webs, This makes the
ywer columns of Series A somewhat less economical of material than

ler columns of Series B, which, however, is small in amount for
mns of ordinary story length of 10 feet to 14 feet, such as are used in
n buildings.
 Series B of Plate and Channel Columns with wider plates, the Radii
ation about the two axes are practically equal for the intermediate
esand these columns are slightly more economical of material than
f Series A, although they require somewhat more space on account
r wider sections,
Safe Loads for columns of various kinds, as given on pages 228 to
inclusive, are expressed in thousands of pounds, and have been figured
use of Gordon's formula, as stated at the heads of the wvarious
5, using the safety factor 4, which relates to static or quiescent loads
as occur in ordinary buildings.

page 227 is given a table showing the Distances Back to Back for

acing two Channels of the same size in order to produce equal Moments
Inertia about the two rectangular axes. This table will be found to be
efal in designing compression members of trusses, etc.
e Safe Loads of the tables are assumed to be centrally applied, and
convenience in computing the proper sizes required to support eccens
loads, the tables of Moments of Inertia and Section Moduli for the
erent sections of columns are given.
Safe Loads in the various tables are figured for extreme ratios from

Radius of Gyration, both expressed in inches,

* The weights of columns stated in the tables are per lineal foot ot shaft,
d do not include any allowances for bases, brackets or other connections,
these depend upon the particular details and requirements of each case.
- Loads for other safety factors can be figured from the tables by inverse
pportion, thus:

H w safety factor: 4: : load from tables: new loads.

. Drawings of typical details of steel columns are given on pages 308
and 309,
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DIMENSIONS ZE(;OR PLATE AND ANGLH

OLUMNS,

Bize Size ‘Weight | Area of

Angles. mi;m?;imﬂ"u‘::.bc'mm’kn

Inoches, Inches, |Lbs.perFt.| 8. Ins, nm;mmm Im;;;
3 ey eyl aae| e70| o | 1| | 1% % | g
2 =iy x| 80 738l 4| 1| | 2| % |10
B smssgrayl gaa) aae) e | 3| | |6 13,
 =oeeguny| gn) mem) | )| | o1y
peepieid 1| 3241 TBR) o | B | 2| 4K 18
peepnid 2| B8\ e 46 B | | 91,
auxgxigey| 00| a8 8¢ | 3| 6| 2| T | 180
peepi-igia=i| 2172781 06 | | 6| 2| o1
$ =2 =j oxp| 383 /1088 4| | 16| 2| 4 131
§ =8 =gio-p) aialaaes) o || | 2| o 18y
§ =4 speep gazianl o g | ) 2 o 1)
§ =3 =piacy me1aTa T | 3| 1| 210K oy

Dimensions m’ and ¢ may be varied to suit requirements,
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207

DIMENSIONS FOR PLATE AND ANGLEH
COLUMNS.

Size | Weight | Area of

P!:IL. Oolumn, m % o | e T
Inches, |Lba.perPt.| 8q, Ins. | Inches.| Inches,| Inches.| Inches,| Inches.| Inches,
10 f) 83813380 % 3| 2| 2| w4 1g
i 438 3808) oF | 3| ¢ | =] wxg,
i B AR AR RS
10,387 1838 o | 30| % | %418
1y 008 13 o | 2| | mi g
'# 11,987 1808 "¢ | 37| % | 2| @418
'0241,908( 3838 % | 35| % |1 agy
19 <748 a8 % | 37| 2| % | 1w my
1528 3238 | 3| % | 2| 2R
941,888 2488 | % | | % | % w23
10 11,888 2608) % | 31| % | 2| 19 25
2+ 41,089 28480 | | | % | epd 2

Dimensions m’ and ¢ may be varied to suit requirements.

I ———
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MOMENTS OF INERTIA AND SECTION MODULI

COLUMNS.

FOR PLATE AND ANGLE

spmpoy | % _ Sobaring oONGKdHS RHEGRRNADY  aanawwanG
of | s 4 | SddgdEs dgssssd sasdsgszd sdsfedggd
m bt | %0 | SRty BRogdns i EReandaad. Eanahtass
¥ (=17 w w3 - mD
oy | & | RES85EE S33ngcd IAREcERT 258893
- o0 Ot
o] . 3 _ PEREN B e BN B R e e R e R
Bl wem | 3 mEbeoHeTeYnnrety anuosregancheR e
pny | A | S2553%s SSSaisd SRNEEYSsE S88s59438
F TR SRR T e
m..mn. m WESS38% Masdsds Wassssass MIgssvens
- -
wompg | VREARVOD HEMDRNO AOBHREHND BORDHIBN R
of | uonoeg k| _ deEgdis KRSS%ES SHINEIESY hESSEEZER
R T 0| (e b s b b AR T A e o B i e
= = = = 65 ol 06 WA A s RS g
2| pewy | 8 | BSESERS HRENRLY CREZZNSSE SERRRRSRS
L , 4 - (-] (-3
o e _ R o N e PR P e P P
B | mzpn * BARNSHW SEESHAHS OREOXA=RRE QRYonlnan
= | jo jooumy | A 4 gussxgy SUSRassy SqussdsEd cansssisdd
o _ TEUERRE RTEORY RO RS
2 |8 | ®szzsz 2 O22323% 22232333 Osssszis:
N - -
TR RN RS R
p! X e
=% |48 3 B ireces B
k222333 RIZS3SSS Mo =SS es KIS SS3I288
o T
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OF INERTIA AND SECOTION MODULIL
FOR PLATE AND ANGLE

OCOLUMNS.
Axis 11, Axis 22, Axis 11, Axis23,
o Bise

eGSR
B8 |3z 5 38| ™ |32 (53| I5 | 33
Tns® | Insd | Tns® | Ins? |Tnches. | Insd | Ins® | Inst | Ims®
203| 73| 14.6| 278|10x4] 03| 7.3| 192.0| 375
37.4| 89| 1348| 27| * & s7.4| 89| 226.4| 442
18 |106| 1540| 87.3| « % 248|106| 259.5]| 50.6
52.6 (124 | 1724 | 41.8| ¢ 12| 526|124 201.5| 56.9
60.8 142 | 10000| 46:1| « & e0.9|142| B222| 629
60.5|16.1| 2069 | 50.2| ¢ 22 695|161 85210 €87
78.6 181 | 2230 541 « i 78.6(181| 3%0.5| 742
881|201 238.3| 57.8| ¢« ;| ss.2|20.2| 408.0| 79.6
;g 081|223 | 2580 61.8| ;3 982|223 | 434.4| 847
1085 | 204 | 267.0 | 647 « %7 1086 |245| 4508 | 80.7
x fy %.2 g.s 2003 | 477 1“1‘:;% 03| 73| 4168| 533
Tial100| Baar| ous| w 2 $s|106| sers| M6
52.6 | 124 | 4166 | 729| * 1| 527 |124| es07| s08
60.9 | 142 | 4067 80| ¢ 60.9 |14.2| 700.6| 99.6
%g 12.1 %g g.g :: m.g 16.1| 777.8 | 109.2
AR E e s
; 98.2 | 23| 67221008 ** j 983|223 | 960.8 | 186.1
€ 4209087 (205 | 7181|1164 ** %4 108.8 | 205 | 1030.1 | 144.6
ol ol maliaep meine e e
1361 s0a8| 50| ¢ 7| ae1|ien| se52| 7.9
%3|187| 312s| eao| 982 (18.7| 5240| 855
112.9 | 21.4] 879.1| 740| ** 1129|214 58L.0| 9.9
dhelad] sl 231 2 fiaelall ol
1|27 3 7 1{27.0| 6s9.8] 112.6

" ¥,
whe|Es| w1l swel o dgim7| e s ot
1957 | 86.0| 5i3.1|106.0] * %% 195:8 | 86.0| s41.0| 1573
18l 2102 | o2 | m72s | 17| ¢ 1§ 2143|892 | 8882|1450
57.611.2| 4808 | es3(18x 4 s7.6(11.2]| ee08| 813
70.6|18:6| 576.9| sL0| © [ 70.6]136| 7840| 96.5
sllits) 81 221 o Sl Reh
12,9 | 214 | 8321 | 116.8] ¢ | 11300 | 21.4 | 1184.7 | 130.7
1283241 912.7|1281] 128.3 | 24.2| 1245.0 | 158.3
1442|2720 8|1301] ¢ 33 144.2|27.0| 13540 1668
160.8 | 200 | 1067.1 | 1498 | *¢ 951160.8 | 29.9 | 1459.8 | 179.7
178.0 | 82.0 | 114100 | 1601 | ¢ 33 1781 | 32.9 | 1562.6 | 10928
5 190.0|860 12132 | 1703 | ¢ 35/196.0 | 86.0 | 1663.3 | 204.7
e 32 o144 | s0.2 | 12851 | 1s0.1| ¢ 3] 2146 89.2] 1761.0 | 2167




210 CAMBRIA STEEL.

MENTS OF INERTIA AND SEOTION MODUL] |
- FOR PLATH AND ANGLE

COLUMNS.
1

Axis L, Axis 22, Axis 11, Axis 22,
ha =
‘I?'.’:‘E,g‘sgaa.g.sg'g T

. (i | 52 521 76 |95 | v 3
= . 8333 g | 52

Tnches, | Inches. | Insd |Tnad | Ins* | Ins.% |inches, | Ins} |Ins® | Tnsd | Tnss
110.2 193 | 4575 | 74.7 |14x3¢ 1192 193] 6191 011
Ox A IR 1iis | 8| bana| aso| W%l g e | Mot 1049
« « 1.1164.6 | 263 | 5930 | 96.8] « il 1645|963 | 8430|1184
“ o w1188.3 | 80,0 | 657.9 [107.4| ¢ {1883 |30.0| e37.6| 1316
“ o B2l 212.9 | 837 72009 [117.7| ¢ B4] 2129 | 33.7 | 102808 | 14474
“ Lid 2383 |87.6| 781.8|127.6| 238.8 | 87.6 | 1117.3 l.'fﬁ.s
“ s 9419645 | 415 | 841.2|137.8] ¢« 32| 2646 415 [ 12080 | 16970
“ g3« 312915 | 45.5 | 8085|1467 | $4| 2016 | 46.5 | 1287.9 | 1508
“ s 9208195 | 40.6| 0544 |155.8] ¢ 121 31006 | 49.6 [ 1370.0 | 1023
u « §f 5182 | 538 | 100804 | 1606 [ o« 1f) 3454 | 539 | 14495 | 204
“ ¢ 118775 |58.1|1060.8 [ 173.2]| ¢ 1'|877.7 | 58.1|1526.9 | 2143
x8%x%4(16x34/119.2 | 19.3 | 878.6 |108.1 |18x34| 119.3 | 19.3 [ 1147.4 | 1057
8xx% o 1415 | 22.8 | 1013.2 [ 124.7] ¢ A‘w.ﬁ 2.8 1 1824.4 | 1451
“ © 3611645 | 26.3 | 1144.7 | 140.9| ¢ 15176406 | 26.3 | 14975 | 1641
s ‘) 188.4 | 80.0 | 1273.2 [ 156.7| ¢ Q 188.4 | 80.0 | 1667.1 | 182.7
“ ‘ %6/ 213.0 [33.7 | 1308.6 | 1721 | « 821 218.0 | 33.7 | 18328 | 2000
e i 238.4 (87.6 | 1520.6 | 187.2| ¢ ;-9 238.4 | 37.6 | 1094.3 | 2185
« % %2616 (41516102 | 201.9) « 3412607 | 4155 | 21529 | 2559
5 “ 3312017 | 45.5 | 1756.4 | 216.2| 33 2918 | 45.5 | 2307.4 | 2520
. " 2(819.7 | 407 | 18704 280.2| ¢ %21310.8 | 49.7 | 24502 | 2605
“ 3§ 348.5 | 63.9 | 10811 | 248.8| ¢ %K) 848.6 | 53.9 | 26068 | 285.7
o “ 18778 | 58.1 | 2089.1|257.1] ¢ Y|378.0|58.2 | 2751.3 | 3015
x8Yx 14 x 7,0 220.8 | 30.6| 831.2 [ 116.7 {16 x| 220.8 [ 80.6 | 1122.6 | 1352
i s 121955.8 | 35.3 | 988.4 | 1817 ¢ !’5 255.8 | 85.3 | 1268.8 | 156.2
o 6 12997 40.2 | 1043.0 | 146.4| ¢ ;{ 202.7 | 40.2 | 14116 | 173.7
" 4 3285 | 44.9 | 1144.6 | 160.7 | ¢ ,§ 328.5 | 44.9 | 1550.9 | 190.9
% 2 867.3 | 50.0 | 1243.9 | 174.6 | ** a/ 367.4 | 60.0 | 1687.2 | 207.7
t ¢ 341406.6 | 55.1 | 1340.7 [188.2| < 7] 40677 | 55.1 | 1800.5 | 240
“ o 3§13l 447.2 | 604 | 14348 | 2014 | « ﬁ-m.s 604 | 19503 | 2400
s 754588657 | 16267 [214.3 | ¢ 4 4884 | 65.7 | 2077.4 | 2557
[ « 18 530.8 | 71.1 | 1615.9 | 226.8| i' 530.9 | 71.1 | 2201.1 | 270.9
g i 574.3 | 76.6 [ 1702.8 | 230.0| ** 574.5 | 76.6 | 2322.0 | 235.8
x3 18 x| 220.8 | 80,6 | 1463.2 | 160.4 |20 x 7| 220.8 [ 30 6 | 1854.8 | 183.2
X109 0al 208 | 208 16551 | 1814 | +¢ 121 955,69 | 85.3 | 20004 | 207.4
s b 2028 | 40.2 | 1843.0 | 2020 ¢ 202.8 | 40.2 | 2330.4 | 291.1
g % 62l 5956 | 44.9 | 2026.6 | 2221 | ¢ 828.6 | 44.9 [ 2574 2 | 254:2
b t 33(867.4150.0 22064 | 2418 <¢ §§| 867.5 | 50.0 | 2804.4 | 277.0
§* f %]406.7 552 | 23827 {2611 ¢ 47 4068 | 55.2 | 3080.5 200.3
“ « 34l 447.4 | 601 | 25547 | 220.0 4l 4475 | 60.4 | 82514 8211
¢ & 820 4285 | 65.7 5 (20851 o /5433.3 66.7 | 34685 | 3426
e ¢ 3815310 | 71.1 | 28881 | 816.5 i 531.2 | 71.1 | 3680.5 | 363.5
¥ I L B7A.T [76.6 | 3040.1 | 334.2]| ** 1|574.8 | 76.6 | 3888.3 | 884.0




CAMBRIA STEEL. 211

DIMENSIONS FOR Z-BAR OOLUMNS.

o
‘l%
\
=
t " b d H o k m A
Inch. | Inches. | Inches, | Inches, | Inches. | Inches.| Inches | Inches. | Inches,
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CAMBRIA STEEL.

DIMENSIONS FOR Z-BAR COLUMNS WITH
COVER PLATES

Section
¢ k m
of
Column,
Tnch, |Tnches,| Inch. | Inches.| Inches.| Inches.| Tnches.| Tnches.| Inches.
" e ‘l i L1y
|14 % 7 g g Bh| 4 | 2
L1 " e a “ (13 (1)
“" " “ 7 Bﬂ “ 13 l:
o | T w | SEIABH G| S|«
AR ARk
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113 113 e 7 20% (13 L1 “
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i 113 L1l 7 80& “ 1 113
W% | 7| enlieniee| 4 2
i d fe R EE AR
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PROPERTIES OF Z-BAR COLUMNS.

* Ox

Z-Bar Columns. Z-Bar Columns with Cover Plates.
S 8| Axis 1, Azis22, Axis 141, Axis 22,
’é Saction 'Eg
m-aum; Sagtion Moment| Bection amm&wmn" t| Baction
! of | Wod-| of | Mod-| oOf E| of | Mod- | of | Mod-
a Inertis,| ulus, [Inertia. wlus, ooy & Inertia,| nlus, ulus,
Tn | Inet | Tnad | Ined | Insd Tn. | Ined | Tnsd | Tnsd | Tnsd
82.3 | 10.3| 80.3| 148 8¢ 11021.1] 149.2 | 704.7| 100.7
28| 133 998|183 | 4,5 | ¥ 11089 159.8 | 733'3| 104.8
480 | 151 |n21| 211 | § 5P 1188.1| 170.5 | 761.8| 108.8
00.5 | 18| 1800 | 245 oK', 5 |12788) 181.2 | 700.4| 112:9
63.6 | 10.6| 1889 | 268 | 3% 2H¥ 1361.1] 191.9 | 819.0 117.0
76.1| 2281563 | 299 |y, §3 14500/ 2026 | 847.6 121.1
ey 4 16404 215.4 | 876.2| 152
9 1632.4] 2262 | 9043 120:3
17| es.e| 16.6 /1330 211 o |1725.9) 235.0 | 9333 1833
80.7 | 213 |185.2| 26.2
& 126| 261|972 | 312 94 110140 150.2 | 715.7) 102.2
fo |18 | 2811 2120 | BT | 4 g gyl fy [10945(1607 | 7443 1063
12 | 1417 | 529 | 2414 | 9 | 45 1176 5 171.1 | 772.9 1104
166 87.9 | 270.0 | 44.1 3y x 3" 1250.9| 181.6 | 801.5( 114.5
167.2 | 3858 | 276.4 | 465 L1 1344.9 192.1 | 830.1 | 118.6
1920 | 4358 | 302.3 | 50.9 wip'viu| 1§ (14815 202.7 | 858.61 1227
4 | 2205 | 4900|8279 | 55.2 [k %4 |1619.5] 2183 | 887.2| 126.7
} 16091 223.9 | 915.8| 130.8
4 [1700.3 2345 | 944.4] 13410
149.4 | 20.0|197.2 30.1
g 186.0 | 85.4 | 285.2 | 358 94 |1004.2) 150.9 | 757.4| 108.2
2252 | 424 | 2727 | 415 | 4 gparel 7y [1176.9] 170.4 | 7860 1123
2256 | 4492807 | 45.4 | Goor s 1261.2{ 1810 | 814.6| 116.4
25,4 | 15| 528 | 508 |yt V| o |13469 1906 | 8432 1205
8178 | 584 | 3576 | 5oL [PTe 2 14342 2022 | 8717 1245
8201 | 50.0 | 8649 | 50.0 hy el 1§ [1523.0) 2128 | 900.3| 1286
863.0 | 668 | 595.6 | 63.9 [ iRl 34 [1615.4) 2285 | 9280 182.7
4087 | 73.9|425.8 | 63.8 17054} 7342 | 957.5| 1363
1799.0{ 245.0 | 986.1| 140.9
288.0 | 465 | 318.1 | 44.6 1178.3{ 169.8 | 798.6| 114.1
346.8 | 55.2|368.8 | 518 | 4 7pure T [1268.3) 1805 | 827.1| 1182
1001 | 642 |418:9 | 588 | Gun g 1349.8( 191.1 | 855.7| 1222
4203 | 670 1417 | 637 | o8}, 1437.8| 2018 | 8843 1263
o3| 7658 |a87.7 | 703 | 5,0 | 28 [15275| 212.5 | en2's| 180.4
5558 | 85.9 (5832 | 76.9 |\ab-piatel §8 [1618.7] 28.3 | 91151 1845
5017 | 88.1| 54421 80.6 | masb’esl 82 |171L4) 2340 | 970.11 188.6
628.9 | 97.7 | 585.0 | 86.8 244.9 | 998.6| 1427
609.7 | 107.7 | 6271 | 929 1901.8) 255.7 |1027.2| 146.7
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214 CAMBRIA STEEL.
DIMENSIONS FOR LATTICED CHANNEL
COLUMNS.
’k-c-»o-o-ﬂ\
LI 4
Q L
FEFEt g
& R = ]
th—.b--'—.h\i’l'i
Weight
m' per t b a H |e|[E|A|m
o | et
Bection
Kumber. | pounds. | Inch. | Tnches, | Inches, | Inches. |Inches.f Inohes. Inches.| Inches,
o Bt - I B ol ol I+ e
c1y |13.00| 44 | © “ w | w11k o« 1%
15.60| .56 . L i N [ R ST
i lgzg ﬁé *}i/l 3}:; 1 1.: 326 2 226 ] ?
€21 |14.76| .42 i “ “w w | 3 w | T2°
17.286| .53 . " o « |3 w | 712
10.75| .83 | r « | o |38 « | 383
o (128 22 | 4 | & [0 o g o | e
C256 18.36 40 i " “ « | P (g
18751 49 | « « «w |« |5 w |10
R12b| .b8 s it “ “« |9 “ 13
o |1228| 33 | O | W | 1% NF B\ | 1Y
cag 0_00 .45 “ “ “ “ 2 “ 1 )
25.00| .61 “ “ i “ sg}z @ 13
sor |5599| 2% | %4 | B | 2% %6 | 36 [ %6 | 18
c88 |25.00| 53 | “ “ s« | oo o] e |13
3000 68 | « | w [« |38 « |13
85.00| 82 | « “ w | oo [BR] « |28
1or 2280 28 | exp | 6, | 163 [ 536 | B8 | %k | 1
¢41 |3000| .51 0 “ “ « | 3 “ | 37
35.00 '84 L1 “ 13 13 3 ‘" 21
40.00| /786 i LU “ “ “ gé
3300 40 | & | 7 | 2me |0 | o |
15”7 |40.00| .62 “ o i @ 41 « | g
c58 |45.00| .62 | e Lo R “ |2
.00 .72 “ “ “" i 13 2
55.00 aa “ (1] “ " 4 (13




Axis 11, Axis 2-2,
Depth of Channel Weight
. gl Moment Moment
- per Foat, of Heetion of Saction
Tnertia, Modulus, Tnertia, Modulus,
Saction Wumber,
Pounds, Inches 4 Inches.® Inches 4 Inches,®
8.00 26.0 8.7 27.0 7.3
8” 10.50 30.2 10.1 31.1 8.4
c17 13.00 34.6 11.5 35.2 0.5
15.60 30.0 18.0 38.7 104
0.75 42.2 12.1 44.0 10.3
7 12.25 48.4 13.8 B50.5 11.9
c21 14.76 54.4 15.6 56.4 13.3
17.25 80.4 13-8 8l.4 14.4
19,76 66.4 18.0 66.56 16.8
11.25 64.6 16.2 a7.6 14.0
8" 13.76 72.0 18.0 75.8 15.8
Cc26 18.25 79.8 20.0 84.5 17.8
18:35 87.7 21.9 02.3 19.3
21.25 956.6 23.9 90.7 208
13.256 94.6 21.0 92.4 17.8
" 15.00 1018 22.6 100.0 19.2
Cc29 20.00 121.8 27.0 120.1 23.1
26.00 1414 314 138.1 26.8
15.00 133.8 26.8 131.7 28.0
10”7 20.00 1574 31.5 158.56 27.6
ca3 25.00 182.0 38.4 183.3 32.0
380.00 2064 41.3 205.4 36.8
386.00 231.0 46.2 226.0 89.4
20.50 256.2 42.7 256.9 879
12”7 26.00 288.0 48.0 2056.8 43.6
c4l 0.00 323.2 53.9 335.8 40.5
385.00 358.8 59.8 370.56 54.6
40.00 3p38.8 65.8 406.7 59.8
33.00 625.2 83.4 618! 76.1
85.00 838.8 85.3 638. ZG.B
15”7 40.00 695.0 933 700.8 6.3
c53 45.00 50.2 100 763.0 98.9
b50.00 805.4 107.4 818.56 100,
55.00 860.4 147 B874.3 107
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216 CAMBRIA STEEL.
DIMENSIONS FOR PLATE AND CHANNEL
COLUMNS.
%—o-«{--c%
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CAMBRIA STEEL,

 DIMENSIONS FOR PLATE AND CHANNEL
COLUMNS.

per 1 ¢|v]|a|m|ec|®]|a
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218 CAMBRIA STEEL.

DIMENSIONS FOR PLATH AND CHANNEL

COLUMNS.
O —tle-0-
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P e _L
b~ DA
SERIES B.
Size of Plates,
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of rL Thick-| ¢ b a H e E A
Channel| 00 s Dess,
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Seation —_—
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CAMBRIA STERL, 219
DIMENSIONS FOR PLATE AND OHANNEL
COLUMNS.
S
e i
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SECTION MODULI FOR

CAMBRIA STEEL.
MOMENTS OF INHRTIA AND

220

PLATE AND OHAN-
NEL COLUMNS.
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CAMBRIA STEEL. 221
MOMENTS OF INERTIA AND
SBECTION MODULI FOR
» PLATE AND CHAN-
NEL COLUMNS.
SERIES A SERIES B.
- Axis 1, Axis 22, éé‘_jiﬁn-l. Axis 22,
Waight > e
% (g | Moo |Section| Mo~ |Sestion|'s >, |Seotion Section
2 wgm-ﬂ?m-g l*:;m-m‘m
I-Ii"l“liu“b'liuull‘l“‘
the. [osIn| Inst | Ins? | Toat | Ina® [Mmaffn| Ina¢ | Ins? | Insd | Ine®
0759 34/ 101.4| 27.0| 70.6] 157 |11|34| 114.6 | 30.5 ! 130.9| 238
| A e sz 808 | 78| 17.4 ||| 1342 | 8572|1547 | 263
S| o« |30 1801 | e8| 858 10.1 | + [85|1545 | 39.9 [ 15816 | =8
D ow | lgii50]| 854 | 93.4| 208 | « || 175.5| 446 [ 1725 B1.4
r | o« | «liglieo0| 42.2 | 1010) 224 |« |2a]197.1 | 493 | 1863 | 33.9
w | #i%lis7.2] 461 | 1085 | 201 | « | 7% 2195 | 51.0 | 200.2| 36.4
w |« |82 62| 50.0 | 1161 [ 258 | « |45 2425 | 538 | 2141 | 88.9
u |l 205G | 5639|1238 27.5 | ¢ g 266.3 | 63.6 | 227.9| 41.4
w |elddiags) 57.8 | 1818 | 20.2 | «|34] 200.7 | 65.4 | 241.8| 440
1295 0 [1¢| 107.6| 287 | 783| 17.0 1134|1207 | 322 | 1440 | 2.2
WL | 125.6| 82.4 | $3.9| 18.6 | « | 1| 140.4 | 86.8 | 157.9 | 28.7
w | oldg 1503 | 6.2 | o15| 20.8 | «|%5| 160.7 | 41.5 | 1718 | 8L.2
o | o7 157.5| 40.0 | 99.1| 22:0 | ¢ |75| 1817 | 46.1 | 1856 | 838
o w | o lidly7sie | 43.8 | 1067 | 23.7 | [14]208.8 | 60.8 | 199.5| 86.3
Bl o | o |%198.4] 47.6 | 114.3 | 25.4 | | %] 225.7 | 55.6 | 218.4 | 38.8
e w | widdioa4| 515 | 1200 271 | « |85 218.7 | 60.8 | 227.2| 418
« ||t 218 554 [120.5| 288 | «* [h]272.5 | 65.1 | 241.1| 43.8
w | (8212517 | 59.2 | 137.1| 80.5 |« |45| 200.9 | €9.9 | 255.0 | 46.4
15| 9 3| 118.6] 303 | sus| 181 [11(3¢[ 1267 | 3.8 | 156.3 | 284
) o | ;', 120.6 | 84.0 | 89.1| 198 |« | %] 146.4 | 88.4 | 170.1 | 30.9
o |widdliies| 277 | 967 | 205 | * [44] 166.7 | 48.0 | 184.0 | 33.5
| e || 1085 | 4105 1008 | 232 | o || 1877 | 47.7 | 107.8 | 86.0
Pl ow | liglista] 453 (1109 249 | « 15| 200.3 2117 | 385
81 o |«lmit004| 401 | 1195| 265 | « |4 | 281.7 | 57.0 | 25.6| 41.0
3] w |80 nsq| 580 |127.1 | 28.2 | « |85 254.7 | 61.8 | 230.4 | 435
L L b 8| 568 |134.7| 2090 | ¢ 278.5 | 66.5 | 253.3 | 46.1
w | w43 2577 | 60.6 | 1423 | 316 | « |35(8029| 713 | 267.2| 8.6
~ l17.98] 9 4| 1196] 819 859 191 152.7 | 85.4 | 167.1| 30.4
@ | v |ai1a5.6 | 85,6 | 934 | 208 | |3 1524 | 40.0 | 1810 | 32.9
w | «|ddi50g| s08 | 1001 | 225 | « |45 1727 | 44.6 | 194.9 | 85.4
|| e (gl 1605 | 4301 | 10877 | 242 | 7| 1087 | 40.2 | 208.7 | 88.0
: o | w13 187.2| 468 | 116.2] 258 | « (3| 215.3 | B8 | 222.6| 40.5
121 w |« |7l 2054 | 50.6 1238 | 276 | ¢ || 287.7 | 58.5 | 286.5 | 48.0
w |12 200 q | Ba4 | 1814 | 202 | o |80 260.7 | 68.2 | 250.3| 45.5
o | o3kl 2408 | 582 | 130.1 | 80.0 | # [§1]280.5) 67.9 | 261.2| 48.0
w | widlionsy | 621 | 146.6 | 82.6 | « |95/808.9 | 72.7 | 278.1| 50.6
1975 0 114/ 125.6| 835 | 90.3| 201 |11 34| 138.7 | 87.0 | 178.2| s2.4
wo | e st qane| a1 | or9| 2u8 | o || 1584 | 41.5 | 1920 849
w | wil?158g| 40.8 | 1055 | 284 | « |45| 178.7 | 46.1 | 205.9 | 374
e | | 171755 446 | 11371 | 251 | “ | % 190.7 | 50.7 | 219.7 | 40.0
’7;1 w | «l1dl1002| 483 | 1207 w |2l 9013 | 65.8 | 233.6| 42.5
) o | oldlaia| 5201283 285 | (7% 248.7 | 60.0 | 247.5| 45.0
{ o |32 290.4| 550 | 1859 | 802 | = |45| 206.7 | 64.7 | 261.3 | 475
w | e il 2508 | 50.7 1435 | 310 | “ |§d| 200.5 | 60.4 | 2.2 | 0.0
w | w33 2607 635 [ 1501 3.8 |« '45| 81400 741 | 011 526




222 CAMBRIA STEEL.

MOMENTS OF INERTIA AND
SECTION MODULI FOR
PLATE AND CHAN-
NEL COLUMNS.

b

-

SERIES A SERIES B.

)..PP g i Axis 1-1, Axis 22 | & |
] 20 | (5| 20- [sutn] e [t 2[5 e
and ﬁ =\ ment mﬂ,n meni -n s menk
Heati Zl5] o [qg :1“1 g
0! > s
Name & |2 [tertis| " [fnertia | ™ | £ |3 1nortis,
ber. = —
Lhbs, ,luln. Insd | Ins® | Ins# | Ins® [Ins.(In.| Insd
11.25 | 10|34 1497 | 852 | 1040 | 20.8 [12]24) 166.7 | 89.2 30.2
L s | do |11t | 220 | I dot2) 50 883
w | |32 1052 | 4t9 |1269| 250 | « [33 22255 | 509 86.3
o | oo | w|% 205 497 | 1353 | 271 | @ ﬁzsu 56.7 89,5
sl * | blasa| 545 (1457 | 2011 | « | Jgl o816 | 626 12
w [l on | 504 |156:1 | 812 | (5] 3124 685 5.
w | |32 5075 | 613 | 1665 | 333 | « |24l 3441 | 744 482
[ ijsm.s 692 | 176.9 | 854 | « 13/ 3766 | 803 B2
o ||l ssoig| 742 | 157.4 | 87.5 | « |%] 410.0 | s6.3 513
0|1 157.1| 37. 3 1| 410 27
1375 |10 241 157.1 | 87.0 | 16| 223 [12{34) 1741 | 4 8
@7 e |2 18000 | 417 | 1220 | 244 | % 35201.& 45,8 857
o | (32 o0ai6| 465 [132.4 | 265 | « |32 2000 | 526 387
ar | | o|fsl 209 614 | 1428 | 256 | & ﬁ?;"').l 534 17
sl |3 28| o6z |103:2| s0is | « |34 s00 | 612 447
u (s zss] oo e sar | 15319.3 70.1 477
w | (8509 650 (1741 | 848 | « 53| 3515 | 160 50.7
w |u ;; 3300 70.8 | 1845 | 369 [ « ggm.o 81.9 53.7
w | w (8255058 | 758 [1949 | 8o | v [34) 174 | 870 56.7
1625 [10]Z 1649 | 38.8 | 119.4 | 239 | 12]34| 1819 | 428 5.4
W e | 1878 | 4.6 | 1208 | 26:0 | |5l 209.4 | 45.6 884
« | o[B80 | 4833 [ 1402 | 2800 | ¢ |32 2877 | 548 a4
ar | @ | lfl2sa | 531|150 | 301 | « fﬁzaa.u 60.1 it
o%sl * ||Vl 2s0i6 | 7.9 | 1610 822 | « [3of 2068 | 660 14
w |u gm.s 628 1705 | 543 | « |75l 8276 | 718 50.4
« | (B 51077 | 676 [1819| 864 | « |22] 8508 | 777 534
“ |u y a30.8( 725 | 1923 | 38.5 | «|$}] 8018 | 83’6 56.4
wo|w(32a5r6 )| 774 | 2027 | 405 | |34l 4252 | 895 B9.4
18.75 [ 10114 1727 | 40.6 | 126.3 | 25.3 [ 12|34 180.7 | 446 87.9
a” |\l 1056 | 45.4 | 1867 | 27.4 | % [l 2172 | 50.4 0.9
o |uldg 2102|501 [147.2| 204 | « |22 2555 | 56 139
gr | b |ufp2es| oty 157.6 | 815 | « |7l 2747 | 619 46,9
ol ¢ |« [} 24| 507 (1680 w6 | « {35 20us | 677 49.9
« |u gv' 2061 | 645 |178.4 | 857 | « |75 8354 | 735 629
a | w33 505 | 603 | 1888 | 878 |« [32] 3671 | 794 55.9
« |« |iil si7s| 742 [100:2| Boio | « |30 39916 | 85.2 58.9
a | |32 a75.a | 7000 | 2007 | 40 | « [45] 43310 | @12 61.9
21.25 [10(14] 1807 | 425 | 133.0 | 266 | 12|34l 1977 | 4655 403
W e |l 2086 | 47.2 [ 148.4 | 257 | @ |l 2252 | 622 2507 | 433
o | w|885572| 5100 | 1538 | 308 | « |37 25855 | 680 | 2777 | 463
g | | el 205 | 567 1642 | 825 | o ﬁ 2207 | 63.7 | 297 | 4933
o%sl * | il 26 | 6t |17a6| se9 | « 3813126 | 60’5 |37 | 523
w | w|% 3001 | 66:2 |185.0| 87.0 | = |5 343.4 | 753 | 8317 | 553
o | |88 3055 | 710 | 1055 | Boi1 | « |22] 8751 | 811 | 84907 | 5833
w | (58 8556 | 75:0 | 2050 | 412 | |48 907.6 | s7.0 | 3677 | 613
w | w82l assal 807 ) 2168l 433 |« |37 at1io| o238 |38507 ) 603
4 c




CAMBRIA STEEL, 223
MOMENTS OF INERTIA AND erts
i BECTION MODULI FOR .
. PLATE AND CHAN- s,
NEL COLUMNS. J
SERIES A. SERIES B.
| o MtL | dus22 Austf, | Azis 22,
v 12 2
R L L L BRI .
' - Sootion| peny | Section) S
2 51‘3‘ Mod- | "ef* | Mod- gé mant | Sl ment | S
B 1 nlus, (roartfs | ulus ’( Inartls | Rlus nlus,
s [lneTn) Inaf | Ins® | Joat | Tna? ffos o) Joat | Tos? | Tnss | Inx3
1855 111 23] 4.7|147.91 269 |13 23.7 | 49.2]1244.3] 87.6
L o 243.8| 50.7|161.8| 29.4 | * 2708 | 66.3 | 267.2] 41.1
= 27601 56.6|175.6( 819 | 508.0 | 63.4200.1| 44.6
Rl 300.0| 6206|1894 | 84.4 | ¢ 848.1| 70.5]3813.0] 482
1 343.0| 64.0)208.3| 87.0 | ¢ 8882 77.61835.9] 51.7
Y 377.0( 7472173 895 | ¢ 420.8 | 84.8|858.8| 55.2
L e 413.5) 80.7)| :EL1| 42.0 |+ 471.6| 92.0)3881.6] 58.7
Al B 4499 86.7 2449 445 | 514.7| 90.21404.5| 62.2
1" P4 4875 9202688 ) 47 | ¢ 558.9 | 106.5 | 427.4 ] 65.8
15.00 |11 {34 2195 | 46.2|155.4 | 28.3 |13 240.9] 50,7 258.5| 39.8
- 25101 52.2|169.3 | 80.8 | « 278.0| 67.8| 2814/ 43.3
s 2| 58.11183.1| 833 | 816.1| 64.9|304.3| 46.8
o2 B 316.2| 64.0)197.0| 858 | ** #56.3)| 72.0)|827.2: 50.3
=il T 350.21 70.0]1210.9 | 85.3 |« 895.4 ) 79.1/350.1| 53.9
R ot 835.1| 76.1)224.8| 40.9 | “ 436.5| B6.21373.0] 57.4
ol e 420.7( 82,1 ) 238.6 | 43.4 | 478.7| 93.4|305.8 | 60.9
i Pl 457.1| BH.1 12524 45.9 | ** §21.9 11006 | 418.7 | 64.4
94 4007 | 94.2)| 2663 ) 48.4 | ¢ 566.1 | 107.8 | 441.6 | 67.9
20.00 | 11 |14 280.8 | 50.4 | 175.6| 81,9 |13 2] 260.7| 54.9]|207.0| 45.7
il B 270.8 | 56.3|180.5| 84.5 | * 297.8| 61.9(819.9] 49.2
- |- 3030 622|233 87.0 | * 335.9] 68.9|842.8] 52.7
ety L 336.0| 65.0)217.1| 89.5 | * 875.1| 76.0|365.7) 563
; il Do 370.0) 74.0| 21.0| 420 | 415.2| B3.0)3%8.6| 50.8
ol g 49| 80.0(2M4.9| 4451 45031 90.11411.5] 63.3
ot (e 4405| 8601 2588} 47.1 | * 495,51 97.51434.3] 66.8
Wl b 476.9| 91.9]|272.6 | 49.6 | ** B41.7 | 1.4 | 457.2] 70.3
aaphll b 514.5| 08.0)280.5| 621 | ** 685.9 | 111.6 | 480.1§ 73.9
26.00 111 }’I 29.1| 54.5)194.6 | 85.4 |13 [14] 2805 50.1333.9 7 514
il [ 290.6| 60.4)|208.6| 87.0 |+ 817.6 | 66,0 | 356.8| 54.9
.l (o 3228 | 66.2)222.3 | 40.4 | ¢ 8667 | 73.0|879.7| 58.4
el fhie 1o 350.8 | 72.1|236.1 429 | * 304.01 80.0|402.5] 61.9
20 bl 380.8 | 78.01250.11 45.5 | ** 455,01 87.0 [425.4| 65.5
= 424.7| 83.9(264.0 | 48.0 | ¢ 47611 94.1|448.3) 69.0
L o 460.3 | #9.8 [ 2778 ] 50.5 | “ 518.3 | 101.1 | 471L.2| 725
L Iy 496,7 | 95.8 | 201.6 | 53.0 | ¢ 661.5 | 108.2 | 404.1 | 76.0
o o 534.3 11018 | 306.5 1 56.6 1 * 605.7 111541 517.0 1 79.5




224 CAMBRIA BTEEL.

o —
MOMENTS OF INERTIA AND ﬁ Il}
SECTION MODULI FOR 1 1
PLATE AND CHAN- ,J '?‘,_
NEL COLUMNS. l
T | _SERIES A. SERIES B.
| J[4[_Aosti | 22 |3 3 Axis I, Axis 22,
t
Ohanel] 20 |55 g Mo | ootion| Mo~ | suion] % | | o~ | Stion] Xo- | sty
3 13) 7 | e |5 18] e k] e | S5
sﬂt::_n g ulus, ulus, f;l é ulus. Toamtiy | UIUE.
ber. 73 B
Lbs, [Ins.In.| Ins#t | Ins® | Inst | Ias? FIns.In. Insd | Ins®
16.0 [121%4) 201.4 | 56.5 |195.4 | 32.6 | 15| %] 8308 | e3.0
u ﬁ 3| 627 |218.4| 85.6 | i} 8833 | 721
o | (325761 | 70.0 | 2314 | 3806 | |34 436.7 | 812
1o ) | ¢l 4199 | 772 | 2494 | v | |7l 016 | ol
O 83 s B 464.8| 845 (2674 446 547.6 | 99.6
w | w|%l5107 | o1.8 | 285.4 | 47.6 | * |75 6051 | 1088
e« | |82 5576 | 901 [ 30314 | 50i6 | « |24] 6636 | 11810
o | |38 6056 | 1065 | 3214 | 536 | = {8 287 | 1273 :
| o [34] 654.7 | 113.9 | 339.4 | 56.6 | ** |%4] 7849 | 136:5 | 66311 | s
20.0 | 12|%4| 815.0 | 60.0 | 220.1 | 86.7 |15 |*{| 854.4 | 67.5 [ 438.0| s,
W 3569 | 672 238 | Bo7 | l‘ém 76.6 | 4731 | 6
o | f36 500.7 | 744 | 256 | 427 | 4] 1603 | 856 | 6083 | 67
100 | |ulfsl 45 g6 dmen | o [ sl olo2 ) ot |sad| 7
aQal o ||| 4884 | 888 | 2021 | 487 | (355712 | 1089 | 5786 | 77,
wo| bl 56a3| 06.1 (3101 | 517 |+ [¥l 6267 1180 | eins | si
w | o (B2l 5s1.2 | 1038 | 3281 | 5407 |« |34] 872 | 1222 | 6489 | e
Ly "; 629.2 | 110.6 | 346.1 | 57.7 "j 747.3 | 131.4 | 684.1 | o1.2
w | (34l 6788 | 11870 | 3641 | 607 |« [25] 80855 | 140.6 [ 7192 | 656
250 [12]%4] 830.6 | 617 |242.8| 40.5 |15|%] 800 | 722 | 4018 | 656
W | s se1 s | 718 | 260.8 | 4305 | §m1.5 812 5269 | 70.8
w | wlBelyorg | 780 | 2788 | 465 | « 3] 4=40 | 902 [B62.1| 750
10| U ||yl 4681 | 8oL | 2068 | 495 | o ) G008 | 093 |a078| 796
1 w | |32 51300 | o3 | 3148 | 5255 | « (32| posis | 10835 | 6328 | 1
© 83 w |w|¥l5589]1005 |832.8 | 55.5 | ¥ 683 | 117.4 [ 667.6| 0.0
w | o (B2l 6058 | 1077 | 350.8 | 585 | « |38 7108 | 1265 | 7027 | o3y
o |3 so8 1m0 fsous | v f v 4l 770 | 107 | 70| o
wo | (25l 7029 (1222 | 3868 | 645 | | 25] 83301 | 1449 | 7730 | 1031
300 [12{24! 8610 | 69.3 | 262.9 | 43.8 |15(%4] 4054 | 768 |Ba1.6| 720
[l 05,0 | 7.4 | 2500 | 468 | |l 4550 | 858 | 5768 | 70
w | o (824487 | 835 | 298.9 | 49.8 | « |32 5003 | ees |eite| &1
107 | lysl 4925 | 906|316 | 628 | v |75l 5612 | 1058 | 6471 | 86’3
&%l « |« [}R6s74| o7.7 89| m5s | « |3l 02| 28 [ as22| o10
| g 0883 | 1040 3520 | 588 [« |5 6777 | 1018 | m7a| 057
o |18l 6302 | 112.0 | 37019 | 61.8 | 821 73672 130°0 | 7525 | 1003
“ | (3] 6782 1108 |388.0| 648 | « 1} 7903 | 140.0 | 777 | 1050
w | w8z 7273 | 126.5 | 069 | 67.8 | « 35 857.5 | 1401 | 8220 | 2097
5.0 |12 141 388.6 | 74.0 [ 2817 | 46.9 [15(3¢] 4280 815 | se0.2| 756
w7 [l 4305 | 810 | 2007 | 4.0 | 4 iyl 4505 | 90'% | 6214 | 833
w || 473 | 881 |8177| 529 | « (35 sazio | 80.3 6505 | s7.0
o | 4 |l 5n1| 951 (8357 | 859 | « |l s | 1083 f 6017 | 026
e%sl ¢ | [l se20 | 1022 | 3587 | 589 | « B3 6uis | 117.2 | 72018 | 973
« |l ooro | 003 | 8717 | 619 | gl 7023 | 1263 [ 705.0 [ 1020
w | |88l gsas 1164 | 8897 | 64,9 | « B2 760.8 [ 1353 | 800.2 [ 106.7
o | 53] 7028 [ 128.6 | 4077 | 670 | (11 8200 | 1443 | 8353 | 1114
w |33 7500 11508 | 4257 | 209 | « |83 8o0.1 | 1aa.d | Baos | ind




CAMBRIA STEEL.

226

MOMENTS OF INERTIA AND [ |%
SECTION MODULI FOR e 1
PLATE AND CHAN- =
NEL COLUMNS. )
SERIES A. SERIES B.
g [ _Axisii, Axis 22, § g it Axis 22,
Weight| 2 |2 ]
= Mo- | gastion| Mo- |gotion | Mo- | geotion| Mo-
319 " o] g | 2] me | | A | Mt
B Tnantis | WIS ulus, E . | ulus, ulus,
Tbs. [[ns.In| Inst | Ins.® | Inst | Ins® |fns.[In.| Tnsd | Ine$ | Inst | Ins®
4] il K 4| 80.0 1
20.5 |14 24| 518.9| 3.0 (871.3| 53.0[16|24| 556. 549.3| 68.7
W | i) 587.9] 93.1[399.9( 57.1 ;; 635.3| 100.6 | 592.0| 74.0
o |+ liel 658.3)103.3 | 428.4 | 61.2] « 715.8( 112.3 | 6346 79.3
% o | lE) 730, 113.4 | 457.0 | 65.8] 8/ 123.9 | 677.3| 847
1 s | “134) 803.4| 123.6 | 485.6 | 69.4] 881 5 135.6 | 720.0( 90.0
41l o |8 878011338 | 514.2| 78.5] * 960.9| 147.8 | 762.6{ 95.3
s | oibg) 0541 144.0 | 542.8 | 77.5 | * [84[1053.8( 159.1 | 805.3] 100.7
|| “[3|1081:6| 154.3 | 5714 | 8L6| * |3 |1142.4) 1708 | 848.0] 106.0
s | 4 184/1110.6) 164.5 | 599.9 | 85.7 | « |34[1282.7] 182.6 | s00.6] 111.3
| 25.0 |14 34| 550.7| 88.1|400.9| 58.6)16(2%| 588.2| 041 610.8] 76.4
' wo el 6107 98.2|438.5 | 62.7| v .1/105.7 | 653.4) 8L7
“ | widg) 600,1)108.3 |467.1| 667 « 747.6/ 117.3 | 696.1| 87.0
o | |t |¥s| 761.9|118.4 | 495.7 | 70.8[ 829.6[ 128.0 | 738.8| 92.4
2| | wllg] 83521985 1 524.8 | 74.9 913.3| 140.5 | 78L.4| 97.7
€41 o | o8] 000.8 188.6 | 552.9 [ 79.0] 908.7( 152.2 | 824.1] 103.0
| s |« 18¢] 0850148 8 | 581.4 | 83.1[  |84(1085.6| 163.9 | 866.8] 108.4
a |4l i1063.4) 169.0 | 610.0 | 87.2| * |33|1174.2) 175.6 | 909.4] 113.7
: o | e 19211142.4) 160.3 | 638.6 | 91.2 | « |37]1264.5 187.8 | 9521 110,
A 0.0 |14 4| 585.9] 8.7 |450.2| 64.3]16(24| 6234 907 | 6757 845
“ || 6549 108.7 | 478.8 | 684 « 7023/ 111.3 | 718.3| 89.8
w | ol 7953 118.8 | 507.3 | 72.5] « 782,80 122.8 | 761.0| 95.1
. a | lnl 707.1) 1238 | 535.9 | 76.6] 864.8| 184.3 | 808.7| 100.5
227 | o |« lbel 870.4) 133.9 | 564.5 | 80.6] 948.5| 145.9 | B46.3| 106.8
€4l « |« 9450/ 144.0 [ 503.1 | 84.7| « |35 1033.9] 157.5 | 889.0| 1111
4 « | eloginonnl) 1641 | 621.7 | 88.8 | « |85(1120.8] 169.2 | 931.6] 116.5
« | |}8|1008.61 1643 | 6308 | 92.9) «¢ | 1}/1200.4| 1809 | 97481 1218
w | o [211177.6| 174.5 | 678.8 | 97.0| * |94]1290.7| 1926 |1017.0, 127.1
85.0 |14 34| 621,8) 99.4 | 484.0| 69.3]16|14| 658 8] 105.4 | 733.6] 9LY
|| 690.3) 109.4 | 518.4 | 784 v 737.7| 16,9 | 776.8 97.
o | wldg) 7607/ 119.3 | 542.0 | 774 o $ 818.2) 123.3 | 818.9/102.4
o | 4 | ilfs| 83251203 | 570.6| 8L5| « 900.2 139.8 | 861.8{ 107.7
-3‘41 w [ib) 0058(180.4 [ 500.2 | 85.6| « 115 usa.of 151.4 | 904.8) 113.0
& s | o) as0.4] 140.4 | 627.8 | 89.7 | « | [1060.8! 1629 | e46.9] 118.4
w | 8211056.5) 159.5 | 656.4 | 93.8] « Q 1156.2| 174.5 | 989.6] 123.7
o | 13311134.0| 169.6 | 634.9 | 97.9] « |31 11244.8] 186.1 {1082.3] 120.0
w | id21913.0( 179.7 | 7185 | 1019 | Q 1335.1( 197.8 |1074.9] 134.4
40.0 |14 34| 656.5] 105.0 | 520.1 | 74.3 |16/24| 694.0] 111.0| 792.1] 99.0
s sl 75,5 114.9 | 5487 | 78.4| 772.0( 122.4 | 834.8) 104.8
o | wsll 7050 1240 | 577.2 | 82.5] « |do| 855.4| 133.9 | 877.4| 100.7
o | |7l 86771848 | 605.8 | 86.6] * 935.4} 145.2 | 920.1} 115.0
Hl o | ite) o41.0| 144.8 | 6344 | 90.6] « [1g[1019.1) 156.8 | 962.8(120.3
|4 1015.6) 1548 | 663.0 | 947 | * | | 1104.5/ 16.3 | 1005.4| 125.7
s | aldl19001.7| 164.8 | 691.6 | 98.8] ** |42]1191.4) 179.8 |1048.1] 1310
« | e l4119160.2) 174.8 | 720.2 | 102.9 | 10| 191.4 | 1000.8| 136.3
o | o 371282 1849 | 748.7 ' 107.0 | 0 '34|1370.3! 208.0 '1133.4! 141.7




CAMBRIA STEEL.

MOMENTS OF INERTIA AND
SECTION MODULI FOR

PLATE AND CHAN-

NEL COLUMNS.

(1)

[ | AristL. Azis 23, Azis 11, Axis 22,
-
Changel = Wo- Mo- S| Mo No-
el ot | S | | ment |Section| ppny | SectionfZ ment | Section] papy | Section
Section 35 ot |Meb-) o |Med|2121 o |l of | e
g | H |2 Inertin WS Tnertia W08 |5 | Tnertia,| 108 (Tnartis,| WS
1 > iﬂ‘ B

Ibs, [iss. h.! Insd | Tnad | Inst | Ine3 [fn|Tn.| Joed | Ins® | Inst | Ins?

33,0 |17 |%41:578.0| 175.1 | 953.4[ 112.2 | 20| 3¢h1511 8 192.0 [1525.9 152.6

8 L0 511.1:;1:;.0 190.5 [1004.7| 118.2 | ** | Yl1668.1 210.2 |1609.2{ 160.9

s | | |%al1646.6] 206.8 11065.7) 124.2 | * | 74/1826.9 1692.5) 169.3
oBal | fe17e34] 2212 1106.8| 1802 ¢ (/19881 246.6 [1775.9| 177.6
« | {62020, 9f 236.7 [1158.1| 136:2 | ** | 84121519 261.9 [1850.2] 185.9

« | iflone6| 262.2 1200.4| 142.3 | « | 4,2818.2| 283.1 [1942.5) 194.3

wo | |309907.8) 267.6 [1260.4| 148.3 | ¢ | 94 2487.1| 3015 [2025.9| 202.6

85,0 (17 2413085/ 177.0 | 9717 1143 |20 | 311506.4| 198.8 (1557.3| 155.7

o 41 1506.6( 102.8 [1025.0| 120.4 | ** | 75l 1682.7| 212.0 [1640.7| 164.1
e b 12 1601.2] 207.7 (10741 | 120.4 | « | 38h841.5| 2802 [17240] 172:4
6ea | éma.o 223.0 [1125.1| 182.4 | ©* | %5!2002.7| 248.4 [1807.3| 180.7
w | 16211087.5( 2885 [1176.4) 188.4 | ¢ | 84/2166.5| 266.6 |1800.7 189.1

" L y!ms 2500 [1227.7| 144.4 | ©* | 14/2332.8] 284.9 [1974.0] 197 4

n | 19412020.4) 260.4 150.4 | |34[2501.7 | 308.2 2067.3 205.7

40.0 {17 |34 1448.7 184.0 [1080.9| 122.3 | 20 | 95(1681.6| 200.8 (1674.6| 167.5

oo gel1581.8) 1093 [1091.2| 128.4 | ** | 4|1787.9] 219.0 |1767.9| 175.8

15| ¢ | |Bal1mi6.4] 214.6 1142331 1344 | ¢ | J4[1806.7| 287.1 |1841.2{ 184.1
o Bal | [ps1850.2) 220.9 [1198.8) 140.4 |  |384]9067.9] 255.8 1924.6| 192.5
« | 152110007| 245.8 |3244.6| 146.4 | ** 3420917 273.4 [2007.9] 200.8

« | liionsa.4l 2607 [1295.9] 152.5 | * | 1312588.0] 201.7 |2001.2| 209.1

|+ (3419277.6) 276.1 [1347.0( 158.5 | * | 34/2566.9| 309.9 [2174.6{ 217.5

45.0 [ 17 [84/1508.9| 191.0 [1105.4 | 130.1 | 20 | 3£'1636.8| 207.9 [1788.6] 178.9

oo e 11687.0( 206.2 |1156.8) 186.1 | ** | a[1798.1) 225.9 [1871.9| 187.2

s | |Bal1rie| 2215 1207.9] 142.1 | ¢ | 3419519 244.0 [1966.3| 195.5
ossl | 236.7 [1258.9| 148.1 | ** | %4(2118.1| 262 1 [2038.6/ 203.9
w | lalong ol 252.0 [1810.2] 154.2 | ** | 8412276 9| 250.2 [2121.9] 212.2

o | (3H2180.6) 267.4 (13615 160.2 | ¢ |§§[2443.2| 208.4 220.5

“ | (d7lsea.8) 292.8 [1412.6 1662 | “ | 24[2612.1( 316.6 [2288.6( 228.9

500 |17 341550.1| 198.0 11165.8 | 187.1 [ 20 { 36/1692.0| 214.9 [1894.9 189.5

oo | g0l 2182 [1216.6] 148.1 | ¢ | %[1848.8] 252.9 [1978.21 197.8

w| | 12 1806.8) 208.4 [1267.7 | 149:1 | * [122007.1) 2509 [2061.5] 2062
G B3 | |fe1963.6] 2135 13187 | 155.1 | * |7%12168.8| 265.9 |2144.9| 214.5
o | 62 9108.1| 2568.8 [1370.0| 1612 | «* 64123321 987.0 [2228 2 222.8

« | (510944 8 274.2 1421.3( 167.2 | * | {4{2498.4] 305.2 |2811.5| 251.2

| [342888.0| 280.5 [1472.4( 178.2 | ** |9412667.3| 823.8 [2304.9| 239.5

55,0 {17 |24 1614.1] 206.0 [1223.4 | 143.0 | 20 | 3¢/1747.0{ 221.9 {1998.8] 199.9

s e 1747.2) 2201 [1274.7] 1500 | | 15[1903.3| 239.8 |2082.1| 208.2

18| o | |la18818] 2352 1325.7| 156.0 | * | }4/2062 1| 257.8 |2160.5| 216.6
coa | |[fs0i86 20.4 [1376.8) 162.0 | « |7%/2028.8) 275.8 [248.8| 294.9
| B4 2158.1| 265.6 [1425.1) 168.0 | | S512387.1 2332.1| 233.2

oo | Hh 2008 290.9 147041 1740 | | 13125584 311.9 2415 5| 241.6

o | |82 2443.00 2061 [1530.4) 180.1 | ¢ |34]2722.3] 330.0 [2498.8) 249.9




CAMBRIA STEEL.

227

AO]ITG- OF CHANNELS FOR EQUAL MOMENTS
F INERTIA ABOUT THE TWO REC-
TANGULAR AXES 1-1 AND 2-2,

o vais | L.um s | Vgt Lo
Chan- nf om A E levtion UI:nrn- {E h.:nm ngh::a A B
sl | O ”f,;t Yum- | 26l | S | pel
Inches.| Pounds, |8q. Ins. Inches. Inches. Inches.| Pounds, | 8, Ins, |Inches.| Inches.
36 | 8 | 4.00(1.19/1.20/3.05/025| 8 |1875 B.51/237 665
¢ | 500/1.47117|208| « | « 2125 625422| 6.58
« |« | 800176110204
208302(0%% % 1330 237848 784
1.96/3.80 « | « 130,00 5.88/5.14| 7.46
1.88/3.72| « | « 2500 7.354.83 7.81
83700 10 1500 sacesn g8
2854.30) « | « [35:00| 7.35/5.66) 8.14
“ |« 3000 882541 801
e pel s R 35.00/10.20 5.18| 7.04
109(3.20|5.29
3:82(3.08 5.16|
4.56 2.90 5.10/C41 | 12 120.50| 6.037.68/10.48
@ | W 19500 7.857.85/10.07
i| & e At nn
285421845 « | « 140001176 6.60, 9.48
3.82| .91| |
3.65 5.85 -
3.49/581(c53| 15 3300 9.900.51/12.67
“ | W 135.00/10.20 .42(12.5
« |« 30,00/11.769.16|12.28
3.354.027.24] « | « |45.0013:24 8.92(12:08
404472 696| « | “ 50001471872 11.92
a5 « | w |55.00/16.158.53/11:81
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228 CAMBRIA STEEL
SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS WITH
SQUARE ENDS.
50 000
Based on Gordon's Formula P-—-(lz—]--)i- Safety factor 4
1+g5000 74
Depth of | Veight | Are g
B 3 of : Length in Feet.
per 1, n
Poot | Seatian. :
and Gyration.
Bection
Wember. | pounds, (gt | b | 2 | 8| 4| 65| 6|7 |8
= 556 | 163 | .58 9] 18} 1| wihas| 2| 1
3 6.5 1.91 52 2l 2| vl ] 16| 14| 12
BS | 75 | 2m 52 | AUl 2| 2| 18] 16| 14
75 | 221 59 6| 5| 2a| 21| 2| 18| 16
a4t 85 | 25 58 a) | 28 28| 24 2 | 18
B9 | 95 | 279 | .58 88| 31| 20| 2| 24| 2|
105 | 800 | .57 37| | 8| % | 2
" 975 | 287 | .85 85| 83| 81| 20| 27| 24| 2
3| 25| 3@ | ® | 4| 0| 36| 8| 80| 7
Bl 135 | 434 63 52| 0| 47| 43| 40| 36| 83
g | 22| 36 | ;2 4| 42| 40| 38| 35| 33| 20
& W75 | 488 | .6 2| a1 48| 45| 42| |
17 | 1795 | 507 .68 61| 69| b6 | 62| 48 | 44 | 41
s | B0 | da2 | m 54| 62| 0| 47| 45| 42| 30
B’; 175 | 615 | .76 | 61| 88| 5| 62| 48| 45
1§ 200 | 588 4 71 66| 62| 58| 54| b0
1800 | 538 | .84 65| 63| ot | 58| 85| B2 | 40
8’ | 2025 | 59 | .82 7| 71| 68| 6| 61| 68| 54
B25 | 275 | 66 | .81 g2 7| 78| 72| 0| 6| 60
25.25 | 748 | 80 o1 | 88| 81| 8| 76| 71| &6
210 | 631 | 90 m| 6| m| 0| @#| e3| &
o | 2.0 | 7.8 | 58 90| 88| 8| 81| W| | &0
B29 | 300 | 882 | .85 | 108 | 105 | 101 | o7 | 92 87| 81
30 |1020 | 34 | 126) 12| 118 | 112 | 207 | 101 | 95
%0 | 787 | 97 o1 | &0 ss| 80! 76| m
10” | 300 | 882 | 98 | 108 | 106 | 18| | o4 | 90| &
B33 | 350 [1020 | ov | 126 | 123 | 19 | 115 | 110 | 104 | 98
400 | 1176 | .90 | 144 | 241 | 136 | 231 | 125 | 118 | 112
197 | 815 [ 926 | 1ot | 114 | 12| 109 | 205 | 102 03
Bay | %0 | 1020 | w9 | 127 | 124 | 121 [ 17 | 12 | 107 | 102
400 (1176 | 96 | 144 | 242 | 237 | 133 | 127 | 120 | 115




CAMBRIA STEEL. 220

- 'SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS WITH
SQUARE ENDS.

Buased on Gordon's Formula l’-—m-?ﬁ Safety factor 4.

(12 L)*
Itg5000 7
Weight | oo
Length in Feet. pr B
Foot, e
Baction
10|11 12|13 |14 |15 |16 17 | Pounte | T
o 1) 55 o
bl Rt I -
13 ! | ok 75
14 b BT ¢ 85 47
16 : 2 9.5 B
17 ke 4 o i 10.5
27 | 24 i R g 1umpm | B18
o e e el g (R Tl et v B2
Blmfalal b o
30 3 »
4 |9 |ss | s |- )en. a0 | B21
a3 | 40 | 37 | s | & .. 1800
47 | 48 | 0 | 87 | 84 L] 202 "
52 | 8 | 45 | 11| 88 ] 2| B38
57 | 53| 90 | &5 | 2 : 2525
83 | 40 | 46 | 43 | 40 | 87 |. 210
60 b7 53 | 49 | 48 | 48 |. 25,0 o
71 | 68 | 61 | 57 | 58 | 49 g B 300 | B29
g2 | | e | 6| 5ol 35.0
6 | o1 | 57| 54 60| a7 | 44 250
75 | 71 | 66 | 62 [ 68 | 54 | 50 0.0 107
87 | st | 76| 7 | o6 | 62| &7 350 | B38
o | o2 [ 86 | 80 | 4| @ | & 0.0
g3 | 78 | 74 | oo | 5 | 61 | 58 | 56 | 815
ot {86 |81 |78 |72 |67 | 6|80 | 0 | 33
103 | 96 | 90 | 85 | 79 | 74 | 60 | & | 400
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CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS WITH
SQUARE ENDS.

Based on Gordon's Formula P—=——

50 000
@LF
Tt3500002

Depth of
Boam
and
Section

Kumber,

Weight

E§

B

Length in Feet.

£l fx

E
B

B105

15"
B B3

1 5-"
B109

15"
B113

18"
B 656

20"
B 73

20"
Bl121

1’

B 89

GEhs

-
]

zI3a2 ouLs

=
2825 SH8EB ¢ §
cCo0 CoOS0 CoC00O O9Ooo Cooo

o000 ooo o

BIEGI

822 32

E8

o

52858

g

S22S8 2828

e D
SESER

otk ok

v
BEEEs

ol e ek

]
S'—-"&c'

b
SBR

bt e bt e e e

BENEE BESES

BEERE E2RESE

BSEHL
=
BEpsy

Bafety factor 4.

| o

Gks

2

bk ke et ek
v




CAMBRIA STEEL. 231
BA.FE LOADS IN THOUSANDS OF POUNDS
- FOR I-BEAMS USED AS COLUMNS WITH
SQUARE ENDS.
50 000
‘Based on Gordon’s Formula P 2Ly Safety factor 4.
1+ 3500008
Weight! Depth of
Length in Feet. per | Beam
Fool. | and
Section
111 |12 |13 | 14 | 15 | 16 | 17 | 18 | 1D |Pounds| Number,
205 | 99 4 88 83 0 Vi3 i1 40.0
He | 110 | 1 a8 92 87 82 i 45.0| 12"
121 | 114 | 108 | 101 96 90 85 50.0 | B105
140 | 132 117 | 111 | 104 98 92 55.0
110 | 105 29 93 88 83 79 74 42,0
116 | 110 | 104 a8 a3 87 82 78 4.0 16"
120 | 113 | 106 | 101 04 89 84 50.0 B 53
189 | 131 | 124 | 116 | 109 | 103 o o s 55.0
150 | 141 | 132 | 124 | 117 | 110 | 104 97 60.0
166 | 159 | 152 | 144 | 137 | 130 | 124 | 117 | 111 | 60.0
370 | 171 | 163 | 154 | 147 | 140 | 132 | 126 | 120 | 65.0| 1B”
192 | 183 | 174 | 165 | 157 | 150 | 142 | 135 | 127 | 70.0| B109®
195 | 186 | 176 | 168 | 158 | 151 | 142 | 135 | 75.0
217 | 206 | 197 | 187 | 178 | 168 | 160 | 151 | 143 | 80.0
231 | 221 | 213 | 208 | 104 | 186 | 177 | 169 | 161 | 80.0
245 | 235 | 226 | 216 | 206 | 197 | 188 | 180 | 171 | &.0| 15”7
240 | 239 | 208 | 218 | 209 | 190 | 190 | 181 | 90.0 | B113
2i2 | 261 | 251 | 240 | 228 | 219 | 208 | 199 | 190 | 95.0
25| 264 | 52| 240 | 230 | 219 | 210 | 200 |100.0
5 | 1391 132 | 125 | 119 | 112 | 106 | 100 9 | B5.0
152 | 144 | 187 | 129 | 122 | 116 | 110 | X 60.0| 18"
172 | 163 | 154 | 146 | 138 | 131 | 123 | 117 | 110 | 65.0| B B85
173 | 164 | 156 | 146 | 138 | 130 | 123 | 116 | 70.0
179 | 171 | 164 | 1556 | 148 | 341 | 134 | 126 | 120 | 65.0 v
102 174 165 157 150 42 | 135 127 70.0 B 73
204 | 194 | 185 | 175 | 167 | 158 | 150 | 142 | 135 | 75.0
237 | 29| 219 | 211 | 202 | 104 | 186 | 177 | 169 | 80.0
210 | 239 | 280 | 221 | 212 | 202 | 194 | 185 | 176 | 85.0| 207
262 | 253 | 241 | 232 | 223 | 213 | 204 | 195 | 185 | 90.0|B121
277 | 265 | 255 | 244 | 234 | 223 | 214 | 205 | 195 | 95.0
200 | 278 | 267 | 257 | 245 | 235 | 223 | 214 | 203 |100.0
231 | 223 | 213 | 205 | 196 | 187 | 179 | 172 | 163 | 80.0
245 | 236 | 226 | 207 | 207 | 198 | 189 | 181 | 172 | &5.0| 247
258 | 47 | 238 | 227 | 216 | 207 | 197 | 189 | 180 | 90.0| B B9
271 | 261 | 249 | 239 | 228 | 218 198 | 188 | 95.0
284 | 272 | 260 | 249 | 238 | 226 | 215 | 206 | 196 |100.0

i



233 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR LEAST RADIUS OF GQYRATION
AXIS 1.

1
Based on Gordon’s Formula r-;g.z@l%?
Safety Faotor 4. T
% Area Least
Sins Size | Weight| “of |Rakiusof | Rediusol| ¥y emgth
< s & Golumn | Gyration | (7RO | gy et
Angles, Plates, Column, Section, | Axis 11, Axis22 -
28, par a8,

Inches, Inch: Lbs.par Pt.| Sq. Ina | Inches, | Inch 2 4 [
8 x24x 8x3| 21| ™| 1.4 | 241 sa| 81| 7
w T “ 288 | 840 | 127 | 289 | 108| 100 | 96
“oow “ 311 | 998 | 130 | 237 | 128 | 120 | 114
“ w “ 303 | 1158 | 138 | 285 | 142 | 130 |13
woow “ 442 | 1300 | 186 | 233 | 161 | 157 | 151
“oown o 495 | 1449 | 180 | 231 | 180 | 175 | 1m0
“ B hg) @ 644 | 1504 | 148 | 220 | 198 | 198 | 186
8) x 21 x 7x 256 | 750 | 146 | 288 98| 91| 88
A 7 3 818 | o940 | 140 [ 288 | 15| 118 | 100
“woou w 401 877 | 107 | 152 | 284 | 1871 135 | 1m0
"o “ 436 | 1283 | 155 | 282 | 159 | 156 | 151
@i G “ 495 | 1450 | 1.58 180 | 177 | 171
a1 I 650 | 1617 | 1o | 278 | 200 | 197 | 192
“woow o 60.9 | 1782 | 165 | 276 | 22| 28 | 22
wooow ! “ 664 | 1946 | 168 | 274 | 20| 27 | 23
U IR | 2 @ 715 | 2100 | 171 | 272 | 261 | 257 | 20
4 x8 x ;, 8x 873 | 1086 | 167 | 32 |...| 138|120
TR 1 S 42 | 1208 | 170 | 3.2 158 | 154
o w " 511 | 1502 | 173 | 821 183 | 179
il “ 580 | 17.00 | 1.76 | 818 [...| 208 | 203
“ “ “w 640 | 10.02 1.79 3.16 . 289 | 227
“oow “ 714 | 20008 | 182 | 814 257 | 251
6 “ 7.9 | 286 | 18 | 812 [...| 2812
“oo“ e 844 | 207 | 18 | 830 [...| 804|207
woow “« 3 205 | 2661 | 1.92 | 308 827 | 33
W e gl 07.0 | .44 1.95 8.06 |. . 850 | 343
b x8ix 10x 454 | 1336 | 208 4.10 166 | 162
L “ 544 | 1504 | 210 | 408 106 | 193
" “ “ 2.9 1549 213 408 |. . 28 | =4
woow (0 7.4 | 2100.| 216 | 404 259 | 255
0w f “ 799 | 2858 | 210 | 402 |.. 200 | 235
g b “ 885 | 25.08 | 222 | 400 820 | 315
g A of J “ 9.6 | 2840 | 225 | 3.8 850 | 315
¥ | W o420 1047 | 8079 | 220 896 |, . 880 | 574
B a3y e (4 3| 128 | 11 | 232 | 898 .00 400 [0
woow “ 120.6 | 3548 | 235 | 8901 |.. .| 488|432
w w3l 1287 | 3774 | 238 | 889 (...| 466/ 40
8 =x34x 18x3% 621 | 18.28 2.56 5.01 o] 225 ) 122
W T i 719 | 2115 | 250 | 499 261 | 258
oo “ 818 | 2400 | 262 | 497 297 | 294
“oow “ o14 | 2686 | 265 | 4.9 333 | 329
n i “ 101.1 29,60 268 4.03 868 | 864
“ “ “ 110.5 | 3248 27 4.91 . 402 | 898
R o 1202 | 8520 | 274 | 488 437 | 432
oo s 1202 | 37.08 | 277 | 486 |. 471 | 406
woow B ow 1285 | 40060 | 280 | 484 505 | 499
L Lo “ 1475 | 43.38 2.88 482 |. 688 | 592
LU “ 1564 | 46.00 | 286 | 4.80 571




CAMBRIA STEEL. 238

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATH AND ANGLE COLUMNS. SQUARE ENDS,

| CALCULATED FOR LEAST RADIUS OF GYRATION
AXIS -1,

1
Based on Gordon's Formula Pﬂ‘%%?'
Safety Factor 4. 360008

ILength in Feet,

10 | 12 | 14 | 16 | 18 | 20 | 22| 24 26| 28| 80, 82| 84
67 61 56 Bl | - 4% 3 . .

n 70 bl .
100 93| 8 T |« o .
117 | 108 99 8L | -an .
134 124 | 114 | 106 (. . . .
150 140 | 129 | 119 (.. . v
166 | 155 | 144 | 182 |. . . .
79 74 69 63 B8 vl
99 92 86 80 73 e .
118 | 111 | 103 96 &9 . .
137 120 | 121 | 112 | 104 v .
156 | 147 | 138 | 120 | 119 A .
175 | 166 | 155 | 145 | 135 : .
194 | 184 [ 173 | 162 | 151 o .
213 | 202 | 190 | 178 | 166 ol
21 219 | 207 | 195 | 182 o |
119 | 113 | 108 93 4. .
142 | 185 | 127 | 119 | 112 00, o |sls
165 | 157 | 148 | 189 | 181 | I22 | 1141 108 . . |« o] s oW o | ore
188 | 179 | 170 | 160 150 | 140 IBL 128 . . |e u] e oW o | o
211 | 201 | 191 | 180 | 169 W8 . e aes]wn|s
24 | 223 212 | 200 188 155) .
256 | 245 | 283 | 220 | 208 171 .
218 | 266 | 254 | 240 | 227 188/ .
300 | 288 | 274 | 260 | 246 205( .
322 | 309 | 205 | 280 | 265 o .
153 | 147 | 141 | 135 | 128 100 97 . s | s
183 | 176 | 169 | 162 | 154 181 7. R
212 | 205 197 | 189 | 180 153 1571 . it 3
242 | 234 | 225 | 215 | 208 176( 166( 157 . . |- . |-
271 | 262 | 252 | 242 | 281 198 178, . o |
300 | 290 | 280 | 260 | 257 221 198 . s
229 | 318 | 307 | 205 | 282 24 219 . w ol
357 | 846 | 854 | 821 | 308 267 2400, .||
885 | 874 | 861 | 848 | 833 290 Fo7 3 (R CP el
413 | 401 874 | 359 Bl}b{ 283] . . 1
41| 428 | 414 | 400 | Be4 336! 320) 8041 . .| . . |-
214 | 209 208 | 197 | 190 168 154 147 140 123
249 | 243 | 286 | 229 | 221 196/ 180} 172| 164| 156
283 | 277 | 269 | 261 | 252 225 206| 197| 188| 179
318 | 810 | 302 | 203 | 283 253 232 212
352 | 844 | 835 | 325 | 814 281 258| 247 236| 226
385 | 376 | 867 | 336 | B84 300| 207| 284| 272| 261/ 249
418 | 409 | 899 | 888 | 876 837 311 298| 285| 273
451 | 442 | 431 | 419 | 406 365 337| 823| 810| 296
484 | 474 | 462 | 450 | 487 393 363| 849| 334
516 | 506 | 494 | 481 | 467 421 390| 874 859| 844
B8 | 537 | 525 | B11 | 497 449 416 884! 368




=

2384 CAMBRIA STEEL.
SAFE LOADS IN TEOUSANDS OF POUNDS FOR |
PLATE AND ANGLE COLUMNS. SQUARE ENDS, ‘
CALCULATED FOR LEAST RADIUS OF QYRATION |
AXIS -,
Based on Gordon’s Formula Pe— oo 1
1 (12 L)
Safety Factor 4. I 8600012
Area Loast i
Siza Size "?ﬂ of |Radiugof |Badivs off ¥y ength
o« . Golumn | btia | 1 Feet.
Angles. Plates, | Column. | gagtion, | Axist-f, | Axis2-2
Inches, Inches. |LbsperFt.| Bq. Ins. | Inches, | Inches, | 2 4 |6
8 x84xY 8 x 24.8 7.20 1.19 8.25 90 87 | &2
" i " 80.9 9.02 1.2 8.28 111 108 | 102 l
At " “ 36.6 10.73 1.26 3.21 132 | 128 | 1 i
“ Ak - 423 12.40 128 8.19 153 | 149 | 142
. i £ 47.6 14.00 1.31 8.17 173 | 169 | 161
L s o 53.3 15.61 1.4 8.16 193 | 188 | 181
“ 5 “. N 58.6 17.19 187 8.13 213 | 208 | 200
ByxBlgx 8x14 26.4 7.7 1.44 3.31 96 o ol
&5, (1 L 829 9.61 147 3.28 19| 117 | 113
o s Lo 89.0 11.44 1.50 3.26 142 | 139 | 134
A " e 45.1 13.27 1.58 3.2 164 | 161 | 156
“ & o 51.2 15.00 1.56 .2 186 | 183 | 177
o, A% i 6.9 16.73 1.50 3.20 208 | 204 | 198
., 5 g 4 63.0 18.44 1.62 8.18 20| 25|28
“" 55 o 68.7 20.15 1.65 8.16 250 | 246 | =9
b “ 4 “ 8 74.0 21.756 1.68 3.14 270 | 266 | 250
x8 =x 10 x 89.4 1140 1.62 400 |. . .| 140 | 135
& AL " 46.8 13.73 1.65 4.07 . 167 | 163
i o it .1 15.90 1.68 404 |. 194 | 189
i &S 4 61.4 18.00 b iy 4.02 220 | 214
o ot 1 68.7 20,15 1.74 4.00 M6 | 240
L = " 7.7 223 177 3.9 272 | 265
Ly s g 82.6 24.24 1.80 8.96 207 | 200
a4 A% e 89.5 26.25 1.83 .94 22 | 815
o o 0 “ 9.0 | 2824 | 18 | 8¢ .. 847 | 399
. . “ 103.0 30.19 1.90 3.9 871 | 363
x8%xd| 12x a7.6 | 18.98 | 208 | 495 172 | 169
R W 569 | 16.60 | 206 | 4.9 20
Sk s “. 65.9 19.36 208 4.90 088 | 4
L] Rt s T4.8 = anm 488 271 | 28
i . " 83.8 24 65 214 4.86 803 | 208
. 4. “ 9.9 .23 217 4.84 885 | 30
“ e “w 101.3 2.77 220 4.52 867 | 861
b " 1098 | 822 | 228 | 4.80 898 \ 392
" v s 118.4 34.73 2.2 4.78 |. 420 | 422
5 " ¥ 126.56 7.3 22 4.76 460 | 452
Ak L W 185.1 30.61 2.53 4.74 489 | 482
6 x8%x3%| 14x3%| 617 | 198 | 251 | 585 234 | 221
" v . 748 203 2.5 583 272 | 269
s e “ 850 25.00 2.57 58l 809 | 306
« ou “ 9.2 | 2799 | 269 | 579 847 [ 343
i e " 105.3 30,04 2.62 5.77T 883 | a7
” 54 “" 115.1 33.86 265 b.74 419 | 415
it “ A 1258 36.79 2.068 5.72 455 | 450
] Sk Lid 134.7 89.61 27 6570 |. . 491 | 456
“ - o 1445 424 274 568 .| 626 | 51
" e g 153.8 45,24 .M 5.66 «| B61 | 555
v L L 163.2 48,00 2381 b6l 1. ..! 595 589




CAMBRIA STEEL. 236

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR LEAST RADIUS OF GYRATION
AXIS I-1.

Based on Gordon’s Formuala P=——(5%.%o %
Safety Factor 4. 36 000 r2

Length in Feet.

14 | 16 | 18 | 20 | 22| 24| 26| 28 30/ 32/ 34

58 68 |.cafe e .
74 [ 118 PRSI (S
89 8l]... .
105 9% |. .. of -
120| 110 [. . . . .
136 | 124 (. .. . .
152 139 |« o ofe - o ofe -
70 65 60 55
81 75 69 F

334! 320 | 305 276/ 261| 247
376 | 862 | 346 | 331 | 815 284| 269
373 | 857 | 840| 823| 307| 291
432 | 416 | 399 | 382 | 365| 347| 330 313
211 | 204 | 196 | 189 | 181| 173/ 166| 158 151
237 | 220 | 220 | 211/ 202| 194/ 185| 176/ 168| 160
979 | 270 | 261 | 251 | 241| 281| 221| 212 202| 193 184
313 | 304 | 293 272| 261| 250| 239| 228| 217| 207
347 | 337 | 825 | 314 | 302| 290| 278| 266| 254| 242 231
381 | 369 | 857 | 345 | 332| 819| 306| 293| 280( 268| 255
414 | 402! 389 | 376 | 362| 348| 334; 320/ 306| 293| 280
447 | 435 | 421 | 407 | 392| 877| 362| 347| 333| 318| 304
480 | 467 | 453 | 438 | 422| 406 375| 359 329
513 | 499 | 484 | 468 | 452| 435( 419| 402| 385| 369| 353
546 | 531! 515 | 499 | 4821 464! 447) 429! 412" 395' 378




236  CAMBRIA STEEL. 3

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS,

CALCULATED FOR Lﬁ??l: lllikllll.ls OF GYRATION

50 000

Based on Gordon's Formula P —mL 7
Bafety factor 4. 36 000 %
Sine S| Woigh Aren ) st | Radiag of
of of Oolumn | Gyration | Gyration
Angles, Plates, | Column. | Saotion, | Afis {1, | AXid 2-2,
Inchos. Inches, |LbsperPt| 8q, Ins, | Inches, | Inches,
8 x8%«x 10 x 25 7.79 116 4.07
. w = B0 9,65 1.18 4.05
i “ o 30.2 1148 121 4.03
i o " 45.3 1328 1M 4.01
" “ i 510 00 Ly 3.99
t¢ - | 57.1 16.74 1.30 8.96
s G " 629 18.44 153 3.
3yxBWxY| 10x 4.1 8.25 139 4.13
‘x " . 5.0 10.24 142 4.11
i " £ 41.6 1219 145 4.0
4 Lo o 45.1 14.15 1.48 4.07
e o il 5.6 16.00 1.51 4.06
i Loy 5 60.7 7.86 L1564 4.03
b o e 67.3 19.60 L&7 4.01
L b - 754 21.53 L0 3.99
oW 4 % 94| 71 | 2825 | 163 | 897
4 x8 =x 12 x 41.6 1211 L58 4.01
’s L) e 40.3 14.48 L61 4.59
¥ by ! 571 16.77 164 4.87
5 2 g 6.8 19.00 1.66 4.85
4 b . 726 .27 1.69 4.53
i - - 79.9 23.48 172 4.581
b = e 87.3 25 61 L75 4.79
ol , . 9.6 .75 1.78 477
£s & - 1 10L6 29.86 181 4.74
el S P M 108.9 | 8L94 | 184 | 472
5 x38%x 14 x 497 14.61 108 57T
g - 59.5 17.44 20 575
oY 3 " 65.8 20.24 2 573
L3 i s 78.2 .00 207 571
i o b B1.6 25.78 209 569
" 4 b 096.9 25.48 212 567
o it L 105.9 3L.15 2,15 5.4
L] i “ 114.9 33.79 2.18 b 62
# v o i 123.9 30.36 2.21 5,60
:' N s 132,56 858.98 24 5.68
1 P - 141.4 41.49 2.7 5.56
6 xB8Yx 16 x 672 | 1973 | 246 | 668
34 i - 778 2% 249 6,66
" 4 “ 88.4 26,00 262 6,604
45 M o 99.0 211 2.54 661
" Ly b 109.6 32.19 2.57 6.50
o s 1% 1198 | 3528 | 2.60 6.57
(1) “ " m‘,‘ ma o m G{,&
" 2 " 140.2 4L23 .06 6 53
s B o 1504 | 4419 | 260 6.51 548 | 542
:' = " 160.2 47.11 72 6.43 584 | 678
Ty ” 170.0 00| 27 6.46 620 | 613




CAMBRIA STEEL. 237

LOADS IN THOUSANDS OF POUNDS FOR
LATE AND ANGLE COLUMNS. SQUARE ENDS.

CULATED FOR LEAST RADIUS OF GYRATION
[ AXIS I-1.

%hd on Gordon’s F la P (B&OEE;’ c
i Bafety factor 4. 1+ 350000

Length in Feet.

10 | 12 | 14 | 16 | 18 | 20 | 22[ 24| 26| 28| 30| 82| 34
™ 68 il 55 . . .
93 85 7 69 .

‘ 112 | 108 a3 B4 .

I 131 | 120 | 109 99 5
150 [ 138 | 126 | 114 .
169 M3
188 | 174 | 159 | 146

| 86 80 73 63 62 57 el «
107 | 100 55 8 71 )i .
128 | 120 | 111 | 102 ™ o alls .
49 | 140 | 180 u1 | 102 ek :
170 | 160 | 149 ) 138 | 127 | 17 B 9 .
191 | 170 | 168 | 156 | 144 | 133 ol .
212 | 19| 187 | 174 | 161 | 149 ol u
282 | 219 192 | 178 | 165 e .
258 | 239 | 224 | 2u0| 195 | 181 o) .
181 | 128 | 15| 107 | 100 92 9. . . .
16 | 148 129 | 120 | 112 | 108 95. . . .
182 | 172 | 182 | 151 | 141 | 131 | 121) 112}. . . .
208 | 197 | 185 | 173 | 162 | 151 | 140( 130] . . . .
233 | 221 | 208 | 196 | 183 | 170 | 158] 147| . . . .
258 | 245 | 2| 218 | 24 | 190 | 177] 165] . elew]en
23| 20| 55| 40| 225 | 210 | 196( 183 . e
308 | 294 | 278 | 262 | 246 | 281 | 216| 201 . ol
833 | 818 | 301 | 285 | 268 | 251 | 235 20| . . .
357 | 841 | 824 | 807 | 280 | 272 | 254] 238 . v
166 | 159 | 152 | 145 | 187 | 130 | 122 115| 108| 102 . . .
198 | 191 | 183 | 174 | 165 | 156 | 147| 139] 181| 123| ., veles
231 | 222 | 213 | 203 | 193 | 183 | 178] 163| 153] 144 . . .
263 | 258 | 243 | 232 | 221 198 187| 176| 166/ . .. b
205 | 284 | 273 | 261 | 248 | 236 211; 199| 188, . T
827 | 815 | 803 | 200 | 276 | 262 | 249 205 222/ 210 . Y
858 | 346 | 833 | 819 | 304 | 280 | 274] 260| 246 232 . P A
380 | 376 | 862 | 847 | 882 | 316 | 300 254| 269] 254| . e
420 | 407 | 892 | 876 | 350 | 43 809 208 277| . N
451 | 437 | 421 | 404 | 387 | 360 | 351] 334| 317) 300| . voa]wre
481 | 467 | 450 | 433 | 4156 | 396 | 377| 850| 340) 323 . v el
231 | 225 | 218 | 211 | 208 | 195 | 187| 178| 170| 162| 154 147| 140

4 | 268 | 261 | 254 | 245 | 286 | 227 | 218 208| 199 190| 181| 172| 164
806 | 208 | 280 | 280 | 270 | 250 | 244 233 228/ 217| 207| 197| 188
843 | 334 | 325 | 814 | 303 | 202 | 280! 2631 257) 245 212
379 | 370 | 360 | 848 | 836 | 824 | 311 208| 286 273| 261| 249| 237
416 | 406 | 305 | 882 | 870 | 356 | 542! 820| 515| 801 274| 262
452 | 441 | 420 | 416 | 403 | 888 | 874| 359) 344| 320| 314/ 800| 287
488 | 477 | 464 | 450 | 436 | 420 | 405| 889| 378| 857| 342| 326/ 312
B23 | 512 | 498 | 484 | 468 | 452 | 436| 419 402| 385| 360| 858| 387
660 | b6 | 532 | HI7 | GO1 | 484 | 467| 449 431] 414)| 306| 379| 862
504 | BSL| 566 | 550 | 534 | 516 | 498) 479| 460| 442| 423 388




238 CAMBRIA STEEL.
SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS,
CALCULATED FOR Linx?; lnlanlus OF GYRATION
Based on Gordon’s F 1 ?::f)‘
Bafety factor 4. 35000
Area Least
g ol - ot Bsadtudmnf Length
omn H
Angles, Plates, | Column, | Snmn (Gyration ) \oi2a | im Feet.
Inches. Inches, |LbsperFt.! 8q.Ins | Inches, | Inches. 2
8 x2%x1i|12x3 | B2 829 | 112 | 487 | 102
8 =% 8 e | 8.2 | 1027 | T 485 | 126
" . “ 4.7 | 1223 | 117 | 488 | 151
(R “ 488 | 1415 | 120 | 481 | 174
woow fz “ 544 | 1600 | 123 | 478 | 198
wooow s 610 | 17.86 | 126 | 476 | 22
T é} w B2) 671 | 1969 | 128 | 474 | 244
814x Qx| 12x% | 208 87 | 135 | 494 | 108
SR @ a7.2 | 1086 | 188 | 492 | 18
) 40 el B 441 | 1294 | 141 | 49 | 160
woow “ 5.1 | 15.02 | 143 | 4.88 | 186
T R o 58.0 | 17.00 | 146 | 48 | 211
TR “ 646 | 1898 | 1.49 | 4.88 | 236
gl .68 “ 715 | 20094 | 152 | 481 | 260
L L 3 " 78.1 2. 1.66 4.79 284
gl g Er] s 812 | 2475 | 158 | 477 | 307
4 x3 x4|1l4x 437 | 1274 | 164 | B72 |- .
T [ 519 | 1523 | 167 | B70 |.
" L b 60.0 17.65 1.60 bh6s |.
T o 68.2 | 2000 | 162 | 566 [..
w oo [ 76.4 | 2240 | 1.65 | 563
L " 3¢ 84.1 U4.73 1.68 561
oo s oo | 2699 | L71 | 559 |.
[T s 907 | 2025 | 174 | 557 |.
woow [ 1071 | st49 | 177 | 55 |.
i e [ 1149 | 8369 | L80 | 558 |..
5 x38ux 16 x 51.8 15.23 1.4 659 |.. .
g =3 [ Q 620 | 1819 | 197 | 657 +|. ..
B | e “ g 718 | LI | 200 | 654 |...
w e Bl ow B ogrg | 2000 [ 202 | 652 |. 00
T “ | or4 | 2690 | 205 | 650 |...
ol o 101.2 | 2973 | 208 | 648 (...
oo o 106 | 8252 | 211 | 646 |.. .
s e 1200 | 85.20 | 214 | 644 |.. .
RELS | A « 331204 | 3798 | 217 | G4l A
AN s 1384 | 4078 | 219 | 63 |...
« w qg| « 38|17 | 4236 | 222 | 63 [...
x8%x34| 18x36 | 608 | 2048 | 242 | 749 |...
o a5 [ 80.8 23.78 2.44 Vi
o “ 918 | 27.00 | 247 | 745 |..
13 “® [ 102.8 80.24 2.50 742 |s .
oo s 1189 | 8844 | 252 | 740 |..
st xS0 8 1245 | %661 | 255 | 788 |. .
W “ 1855 | 39.79 | 258 | 736 |. .
vt | | 1457 | 4286 | 261 | 7.34 |. .
Bk et “ 1564 | 4504 | 264 | 732 |..
65 [sict & o 166.6 | 48.99 | 267 | 720 |. ..
T " 1768 | 5200 | 270 | 7.27 |..




CAMBRIA STEEL. 239

FE LOADS IN THOUSANDS OF POUNDS FOR
TH AND ANGLE COLUMNS. SQUARE ENDS.

ULATED FOR LEAST RADIUS OF GYRATION
AXIS I-1.

Based on Gordon’s Formula P= ﬁ-ﬁ%?‘ :
Safety Factor 4. 3600012
= Length in Feet.
10| 12 | 14 | 16 | 18 | 20 | 22| 24| 26| 28| 30| 32|34
| M| 6 S g3 A N 1
07| 98| 89| 80| 72]|...[..- A
q98 | 18| 107 ) 97| 87[...[|... i A e
126 | 114 | 108 |. o o[« « « + 2l . .
168 | 145 | 181 | 119 wel et o oo v o
178 | 164 | 149 | 1 PR P ol B . s
198 | 182 167 | 162 |. ... .. 5 Sy
6| 20| 83| 77| 70| 64| Bf..|..[-
112 | 14 096 88 81 .- .. . als e
! 125 | 116 | 107 80 | = - . - L
157 | 146 | 136 5| 106 |« |- . - Fiin
179 | 167 | 156 | 144 | 132 | 122 (. . (. . wel|aim
188 | 175 | 162 150 | 138 (. . |- . o [
o3| 20| 195 | 181 | 168 | 156 |. .|« « A - v
25| 230| 215| 200 ] 186 | 171 |. . |- ¥
o67 | 251 | 285 | 219 | 204 | 188 (. .. 2,
44| 136 | 128 | 120 111 | 103 | 95| 88
7 163 | 164 | 144 124 | 115 | 106
190 | 180 | 168 7| 146 | 135 | 125
217 | 205 | 198 | 180 | 168 | 156 | 144
244 | 21| 7 180 | 176 | 163
270 | 266 | 241 | 226 | 211 | 197 | 183
207 | 282 266 | 250 218 | 203
207 | 20| 273 | 26| 239 | 223
540 315 | 296 260 | 245
875 | 357 | 839 | 320 | 801 | 282 | 263
178 | 172 | 165 | 1581 150 | 142 | 134 | 126
06| 198 | 189 | 180 | 170 | 161 | 152
240 | 231 | 220| 210 | 199 | 188 | 178
2713 | 263 | 252 228 | 216 | 204
295 | 283 | 270 | 257 | 243 | 280
350 | 840 | 827 | 814 | 300 271 | 256
334 | 872 350 | 245 | sa0 | 814 | 208 | 288
7| 405 | 891 | 876 | 860 | 843 | 326 | 309)
450 | 487 | 423 | 407 | 800 | 872 | 3% | 396
488 | 470 | 454 | 437 | 419 | 4o1 | 882 | 863
515 | 501 | 485 | 468 | 449 | 430 | 410 | 390
g 239 | 23| 295 | 27| 200 201|192
: 278 | 271 | 262 | 258 | 244 | 234 | 224
‘894 | 817 | 808 | 209 | 289 | 278 | 267 | 256
‘853 | 855 | 346 | 336 | 825 | 813 | 301 | 288
i 293 | 383 | 872 | 860 | 847 | 334 | 821
4 431 | 420 | 408 | 895 | 882 | 367 | 858
_, 469 | 457 | 445 | 431 ) 416 | 401 | BSH
516 | 506 | 404 | 480 | 466 | 450 | 484 | 417
; h3 | 530 | 516 | 501 | 484 | 467 | 449
567 | 552 | 535 | B18 | 50O | 481
616 | 602 | 587 | 570 | 552 | 533 | 613




240 CAMBRIA STEEL.

—

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARH ENDS.

CALCULATED FOR LJE‘.}?!: RADIUS OF GYRATION

‘Based on Gordon’s Formula P= :012023‘
Safety factor 4. | 360009
Siza s | Woight [ 'F* nadig of/Radias of Length
of of o Golumn | Gyration | Gyrstion | g7 Feet,

Angles, Plaies, | Column. | Saotion, | Axis i+, | Axis 22

Tnohes, Tnohes. | Lbs.per ¥t,| 89, Ins, | Inches. | Inckes, | © | 8 |10

x8Y x| 14 x 808 | =78 | 805 | 5oz | 202| 20
ToxPhxfs28xgs)| 003 | Z0o | 308 | 590 | 2| 2 | oy
o " “ 103.2 30.24 3.1 5.87 872 | 368 | 963
“ “ al « 18.7 2348 | 213 5.85 412 | 407 | 402
“ “ i. L 124.7 36,61 317 5.83 451 | 446 | 449
“ “ “ 185.3 89.79 3.20 b5.81 490 | 485 | 478
“ oow « 33|1450 | 42900 | 328 | 57 | 58| 528 | 5ue
“ . “ 156.5 45,9 8.28 5.76 607 | 661 | h53
" “ Lo i? 166.6 49.03 3.29 574 604 | 598 | 5oL
“" [0 [ 176.8 | 62 8.82 5.74 642 | 635 | 627
7 x8%xf;|16x 838 | 2065 | 800 | 675 | 808 204
. . g 95.2 28.00 8.02 6.73 845 | 340 | 335
““ “ Bq' “ 107.0 31.36 | 8.06 6.71 386 | 382 | 376
ol e « 33| q180 | 3673 | 8.08 | 660 | 427 | 422 | dig
" o { " 3 | 1204 37.08 | 311 8.67 468 | 463 | 458
L1 s b 140.4 41.29 5,14 6.64 608 | 503 | 496
“ o « ;; 1514 | 452 817 | 662 | 548 | 542|535
L " bid 162.4 47.73 3.20 6.60 88 | 582 | 67
w o “ iﬂ 1730 | 5000 | 823 | 658 | €7 e |61
0 “ “ 183.6 5400 | 326 6.56 666 | 650 | 65l
7 x8%xpy|18x7 | 868 | 2558 | 204 | 708 | 813 909 | 25
AT w 13| ge | 2000 207 | 755 | 357 | 362|847
[ “ “ 1108 | 8249 | 3.00 7.53 400 | 3895 | 889
« o« « 32| 1m3 | 3508 | 302 | 7l | 442) 437 430
w o gff o 1561 | 2036 | 806 | 749 | 485 | 470 | 472
@ “ “ 1455 | 4270 | 308 747 526 | bH20 | 613
TR { G 1560 | 4615 | 811 | 744 | 568 | 562 | 554
" “ i (1 168.4 49.48 3.14 742 609 | 602 | 54
i I « 1704 | 5278 | 317 | 740 | 650 643 | 634
o “ i “ 190.4 00 8.20 748 690 | 683 | 674
? x 3}{ x| 20 x 80.8 26.40 2.89 8.20 524 | 820 | 314
b - i 102.0 B0.00 2.92 8.37 869 | 8064 | 358
“w ' [ 114.7 3361 | 29 B.34 413 | 408 | 402
® “ “ 126.5 $7.23 247 8.32 457 | 452 | 445
“" “" j “ 188.7 40.73 8.00 8.30 501 | 495 | 488
“" “ “ 150.8 44.29 2.0 8.8 545 | 535 | 530
“ “" “ 162.5 47.77 3.06 8.25 588 | b8l | 672
“® " “ 174.3 51.23 3.09 8.23 630 | 623 | 614
- g §. 185.8 54,60 312 8.21 673 | 665 | 656
“ o« . 197.2 | 6800 ) 815 | 819 | 75 ' W7




CAMBRIA STEEL. . 24L

LOADS IN THOUSANDS OF POUNDS FOR
TE AND ANGLE COLUMNS. SQUARE ENDS.

LATED FOR LEAST RADIUS OF GYRATION
AXIS I-1.

pased on Gordon’s Formula P= ?012033
Safety factor 4 35000 @

Length in Feet.

650 | b7

16 | 18 | 20 | 22| 24| 26| 28| 80| 32| 34| 36| 88| 40
267 | 260 | 253 | 246 23&.J zml 222! 214 188| 176
805 | 207 | 280 | 280| 271) 263( 254| 245 210) 201
842 | 833 | 824 | 15| 805, 295! 286 276 237| 228
879 | 269 | 350 | 849| a39| 828| 817| 506 263| 253
415 | 405 | 895 | 854] 872/ 860| B49| 837 200( 279
452 | 441 | 430 | 418| 406, 393( 3S0| 368 318| 306

477 | 465 | 452| 439] 425 412| 898 345,
524 | 512 | 499 | 486| 472 458| 443| 429 872| 858
534 490) 899| 885

522 427

187

3
88 B
g
g
2
-

GRAREEENEE BEPIOSLERY SIMLERAERR B
B

506

228
315 208 | 289| 240| 270 261 214| 206
853 | 844 | 335 | 825( 314] 304] 203 242| 233
s01 | 881 | 871 | 360l 349| 837 826| 514 269! 259
419 | 407 | 896| 33| 871| 859| 846 207| 286
467 | 456 | 444 | 431| 418] 405| 891| 878 825 813
505 | 493 466/ 452| 438 424| 409 853 340
542 | 520 | 516 | 601| 487| 472{ 456) 44 831 867
579 | 566 | 551 | 536 521| 605| 4890 473 409 804
616 | 602 | 58T | 571 521 437 421
985 | 277 | 269 | 260 252| 243 234) 255 191 . .
325 | 816 | 807 | 207| 287| 277| 267| 257 219 . .
865 | 855 | 845 | 334 823| 812 801| 290 247 . «
404 | 8593 871 347| 835| 822 275 +
443 | 432 | 420 | 407 so&i 382! 968 355 804 s »
483 | 470 | 457 | 444| 430] 416| 402| 388 853« «
: 521 | 508 | 495 | 481| 466 451| 436/ 420 361 . .
560 | 546 | 532 | 517| 501! 485! 469| 453 800| . .
598 | 584 | 560 | 538| 536] 520 5O3| 456 419 . .
636 | 622 | 606 | 589 572/ 554| 536| 518 48 . .

o

-Em 201 | 204 | 285 | 277 | 268| 258 240 240| 230 1905 . «
‘951 | 343 | 835 | 826 | 316 | 306| 295 285| 274| 204 24| . »
4 | 885 | 376 | 366 | 855 | 344| 832 821 300l 207 253 . «
407 | 417 | 406 381 369| 356| 343| 330 2. .
468 | 457 | 445 | 432 | 419| 406] 592{ 378| 864 810} . .
510 | 408 | 485 | 471 | 457| 442 427 412] 397 840, . .
551 | 53s | 524 | 510 | 495| 479! 463] 447] 431 369 . .
591 | 578 | 563 | 548 | 532| 615| 490| 482| 465 899| . »
632 | 618 | 602 | 586 | 560| 552| 534 516( 498 )
672 | 637 | et | 624 | 607! 588' 570! H5L! b3z 476 458' . o




242 CAMBRIA STEEL.
—
SAFE LOADS IN THOUSANDS OF POUNDS FOR,
PLATE AND ANGLE COLUMNS. SQUARE ENDS,
CALCULATED F?‘R.Kl ISIA!D;US OF GYRATION
Based on Gordon’s Formula P=— ?220?‘0), :
Safety factor 4. +3600058
Area Loast | .

ﬂ:‘l 32’ 7‘:}“ of [Radius of %;‘;“égg Length
Angles. Plats, | Colunm, | SOMER | Symadion | (o0, | in Feet,
Inches. Inches. |(Lbs.perPi.| 8q.Ins. | Inches. | Inches. | 4 8 | 8

1/ % 14 8x 2.1 6.79 124 241
8 =g “ %8 | 840 | 127 | 230 | 108
“ “ “ 8.1 9.98 1.50 2.37 123
“ “w " 39.3 11.58 1.33 2.85 142
" “ “ 44.2 13.00 1.36 2.33 161
1 “ b 49.5 14.49 1.39 231 179
" “ " b4 15.M 1.43 229 197
81/ x2 wxi| 256 | 750 | 148 | 288 | o3
PaxPix & ats | o380 | 149 | 28 | 115
% “* i 8.7 11.07 1.52 254 157
I “ " 43.6 12.83 1.55 2.82 159
" “ “ 49.5 14.50 158 2.80 180
“ “ L 55.0 16.17 1.61 278 200
' “ “ 609 17.82 1.65 276 221
“" “ ; " 66.4 19.46 1.68 274 241
s i 2 LU 7.5 21.00 1.71 272 260
4 3 8x 37.3 10.86 1.67 825 1.
i Thad ;3 “ 442 | 1208 | 170 | 33 |]
“ “ “ 51.1 15.02 1.93 & .
" 13 " 58.0 17.00 1.76 818 |.
“ “ “ 64.9 19.02 1.79 8.16 |.
“ W ¢ “ 714 20.98 1.82 314 |.
“ “ L 7.9 22.86 1.85 312 |.
“w “ » ““ 84.4 24.75 1.89 3.10
“ “ ;1 “ ﬁ 90.5 26 1.92 3.08
« o« g2l w32l g7 | 44| 195 | 306
3 10 x 454 | 1336 | 208 4.10 £
b xRz 18 | 54 | 1304 | 210 | 408 |
" “ 2 62.9 1849 [ 213 406 ..
. “ “ 714 21.00 2.16 4.4 +
i “ L z‘ 79.9 23.53 2.19 4.02
“ “ " 88.5 2598 2.2 4,00
“ " “® 6.6 28.40 2.25 3.98
" ““ “ 104.7 30.79 2.29 3.96
“ “ i i 1128 33.11 252 3.93
i “ 5 120.6 3548 2.85 8.01
@ “ 1 % 34| 128.7 8774 | 288 3.50
3 12 x 62,1 18.23 2.56 5,01 T W
§ x@ux%| 18 719 | 2135 | 250 | 499 |. . o|.:
“ “ e 81.6 24.00 262 4.97 N [rade
“w “ “ 014 26.86 | 265 4.95 4
“ o 3] 101.1 20.69 2.68 493 % A
“ “ 3 “ 110.5 32,48 271 4.91 s Ils e
W W L 120.2 5.2 274 4.88 sl e
“ “ ; “ 129.2 87.08 277 4.86 i e
“ “ “ 188.5 40.69 2.80 484 |5 ..
o w“ “ 147.5 43.36 283 4.52 A |. .
“ “ s 4 46.00 2,86 O RSR - R PR




CAMBRIA STEEL. 243

'E LOADS IN THOUSANDS OF POUNDS FOR
TH AND ANGLE COLUMNS. SQUARE ENDS,

CALCULATED FOR RADIUS OF GYRATION
5 AXIS 2.2,

d 50 000
_naud on Gordon's Formula P""__(Tz“f.)_!'

Safety factor 4. 1+ 350007

Length in Feet.
12 | 14 | 16| 18] 20| 22| 24| 26| 28| 30| 32| 34| 36| 38| 40

0| 7| 7| 72| eo| ee| es| eo| 58 58| 52. .
959259855278;3;}68&

118 | 109 | 105| 101 97| o2 80| 76 i
126 | 121] 118 101 92| 87 =
147 | 142 | 157] 131) 126] 120] 114 103 98 2

244 | 237 | 21 216 177
120 | 126 | 124 121| 118 115| 111 105| 101
153 | 150 | 147( 144) 140) 136| 132 124| 120
177 | 174 | 170 | 158| 153 143| 139
162| 157 1

a4 | 270 | 264 | 250| 252 245 231 216( 209 173
202 | 286 | 280| 273 265| 258 250 233| 225 186

9 | 814 | 307 | 300 203| 285| 276] 268 250 241 199
835 | 828 | 821| 812| 804] 205| 285 266 257 211

161 | 160 | 157| 155| 153 150| 147 141| 138 121

193 | 190 | 188 185) 182| 179 175 168| 164 144

293 | 221 | ;8| 214| 211} 207| 208 194/ 190 166

; 254 247| 243| 239| 35| 230 220/ 215 189
y 254 | 9280 | 276, 272| 267| 262} 257 246 240 210
816 | 813 | 309 msmm]mmam 271| 265 232
342 | 338 | 833| 328| 922 316/ 809 206/ 289 252

871 | 366 | 861 355/ 849 342 835 820| 812 273

800 | 304 | 888| 382 875| 368 860 844/ 836 203

427 | 421 | 415] 408/ 401| 393| 885 $68| 850 313

454 | 440 | 442 435 427| 418 410 891| 881 832

g 223 | 9221 | 218] 216| 214] 211| 208 202( 199 181
958 | 256 | 253| 251| 248 245| 242 24| 281 210

205 | 203 | 201 | 288) 285 2781 274 266| 262 238
898 | 825 | 822 319 315 811 307 208| 208 266

363 856| 852| 348 339 829/ 823 204

807 | 893 | 280| 885 381| 876 871 359 353 821

438 | 430 | 427 | 422| 418] 413| 408| 402 889| 883 7
463 | 460 | 455 5| 439| 483 419] 412 74

406 | 492 | 487 482| 476| 470| 463 449 441 400

: 520 519| 513| 507| H00| 493 478| 469 425
G65 | 561 | 506 | 551| 544| B38| 30| 523 506, 497 450




244 CAMBRIA STEEL.

—
SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATHE AND ANGLECOLUMNS. SQUARE ENDS,

CALCULATED FOR RADIUS OF GYRATION
AXIS 2-2.

PRSI IS IR0 10 ¢
b= b

Based on Gordon's Formula I’——?{gﬁ%’-}—s—- -
Safety factor 4. 14360007 .
Siss Sie | Weight | A% |p eS| Rading of
of of of O | Gyration
les. Paiot. | Ooliam, | Jolumn | Gyration | 755
Ang umn. | Soction, | Axisi-i.
Inshes. Inches. |Lbs.perPi.| 8q.Ins. | Inches, | Imches.
0ne
& xWar) D% R8 | 2| 12 | 8B
8 L g L 36.6 10.73 125 .21
wooowu « S| 423 | 1240 | 128 | 319
IR i 476 | 1400 | 131 | 317
i 5 i 15
woow Bl B BS | BH| 1% | 8B
Bixxig| BxI| 264 | 7| 14t | 88 |
il R AR R
W . ]vs 451 | 127 | 153 | %21 |-
o Bl g hz) Bel g iz
b 7 i 4
T « B g0 | 1844 | 162 | 838
" 4. 3 o 3} 68.7 20.15 | 1.65 2.16
R « 42| g0 | 2w | L6 | 84
4 %8 x| 10x 304 | 1nde | 16z | 400
il £X & 54 g 46,8 | 13.73 | 1.65 4.07
[ (0 511 | 1590 | 168 | 404
B ezt 8 6L4 | 18.00 | 171 | 4.02
8¢ okl ) o &7 | W15 | 17 | 400
*
« w g ow 1 &% | o | 1a | 9
6 w8 805 | 2625 | 183 | B4
3 Qudes Sy j 960 | 2824 | 186 | se2 |.
« oo 4 o« 0030 | 2009 | 190 | 290
B ox@hsy|12xfy| 410 | 18| 20 | 4
 TUATE 569 | 16.60 | 206 | 4.92
W “ 6.0 | 10.36 | 208 | 490
oo e 748 | 200 | 211 | 488
“ o “ o7 | 7% | 21 | i
(13 i L1y 2, m. 3 7 3
woe “ 10018 | 2977 | 220 | 482
woow « 4| 3008 | 3220°| 223 | 480 :
£ sk o 33| mss | w2 | 4 2 i
o e 1265 | 27.23 | 229 | 476 ]
« o« g8 e 313|131 | 30061 | 2 £74 |
8 x 3‘%:: 14 x?8 64.7 18.98 2 5.85 e
i « 748 | 2203 | 2 5.53 |
“ow “ 0 | 25.00 5.81 35
3 | St 3 i
1 | 83.86 5.74 | B
3 | 3679 572
7 | see1 5.70
5| 4244 5.68
8 | 45.24 5 66
2 | 4800 5.64

R
NN
EEEEsw

BEE

2.81




CAMBRIA STEEL.

248

LOADS IN THOUSANDS OF POUNDS FOR
TH AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR RADIUS OF GYRATION
AXIS 22,

Safety factor 4.

‘Based on Gordon's Formula P—;‘Sé—‘ar

3600027

Length in Feet.

12 | 14 | 16| 18| 20| 22| 24 26 28 82| 84 86) 88/ 40

87| 86| 84| 83 81 65| 63| 61| 59| /66
106 | 104 | 102| 100 81 78| 75| 72 70

127 | 124 | 122 119 96| 92| 80| 86| 82

146 | 143 | 140| 187 110{ 106/ 102| 99 95

166 | 162 | 159 155 124{ 120 115] 111} 107

184 | 181 | 177| 173 153 138| 133 128| 123} 119

203 | 199 | 195| 190 168 151f 146, 140| 135) 180

93| 92| 90| 89 87 78 70| 68| 66] 68 6L
114 | 112 | 110 108! 96 87| 84| 81| 780 75

186 | 133 | 130| 127 114 103| 100| 96| o8| 89

157 | 154 | 151| 147 1324 119 115| 111 107| 108

178 | 174 | 171) 167 149, 184] 130 125( 120| 116
198 | 194 | 190/ 186 165 149 144| 139] 184 120 |
218 | 214 204 182 164| 158| 152| 147 141

235 | 233 | 228) 222 198 178f 172| 165] 159] 153

957 | 252 | 246] 240 213 192f 185| 178] 171] 165

139 | 187 | 185| 133 124 115/ 112| 110{ 107| 104

165 | 163 | 161| 159 147 137] 124] 130( 127| 128

4 192 | 189 | 187| 184 170 159} 155| 151] 147| 143
; 217 | 215 | 212| 208 193 180( 175 170] 166 161
! 243 | 240 | 36| 233 220( 216 200{ 195| 190| 185 180
: 068 | 264 | 261 256) 252| 247| 242| 237| 232| 2261 220 215 200| 203) 198
,gmmﬁim&mm&mmm 246 240| 234| 228/ 222! 215
: 816 | 812 | 808| 308 208 236| 280| 273( 266) 260| 258| 246] 230| 232
] 840 | 336 | 831| 326 320| 814| 807| 00| 203| 286| 279| 271) 264] 257 249
864 | 850 | 854| 348 842| 835| 82| 8320| 81| BOG| 207| 280| 282] 274| 266
E 171 | 160 | 168| 166) 164| 162| 160| 157| 155( 162{ 150 147| 144] 141| 189
7 o04 | 202 | 200| 198 196| 193| 101| 188| 185( 182| 178| 175| 172 168 165
oa8 | 236 | 234 | 232( 230 227 224| 221| 218| 214] 210/ 207| 208{ 199| 105/ 191
%2@92&6261251?.';823425124?2432892352%%22!217
-3 300 | 208 | 205| 202| 238| 284| 280| 276| 272| 267| 262| 257| 252! 247| 242
834 | 332 | 320 | 326) 822 8IS| S14| B09| 305 300| 295 280) 284| 278 278 267
: 863 | 859 | 856| 352| 848| 843| 538| 983| 327| 822! 316/ 310| 304| 208 291 |
E 803 | 800 | 836| 882| 277| 872| 866 861| 855) 840| 42| 836 329( 8221 815
423 | 420 | 415| 411 406] 400| 894/ 888| 382 875| 368| 861| 854| 346/ 330

E_ 453 | 449 | 445| 440 434| 428| 422} 415 408| 401| 804 878| 370/ 362
486 | 483 | 478 | 474) 468 462| 456] 449{ 442| 434] 427| 419] 410] 402! 594) 885
omg | 233 | 231 | 230] 228! 226 224! 2221 219! 217| 214| 211| 200} 206 203 199
o7 | 270 | 269 | 267 265| 263( 260 257| 255| 252( 240| 245 242| 239 285 231
800 | 307 | 805 | 803| 801 298| 206| 203| 280| 286| 282| 270| 275| 271( 267) 263
846 | 844 | 342 | 310| 337| 834 831| 827| 3241 320| 816| 312/ 307| 803( 208 204
‘g82 | 380 | 378 | 875| 872 569| 365| 862 858| 853| 340| 844 340] 335/ 330 824
418 | 416 | 418 | 411| 407| 404] 400| 396| 891 387 877| 871| 366| 860| 855
454 | 451 | 449 | 445| 442| 438] 434] 429 424 419 414 408 408| 397 391| 884
480 | 487 | 483 | 480 476| 472| 467| 462| 457| 452 440| 483 427| 420 414
524 | ©21 | 518 | 514| 510| 505 500| 495 490| 484 477| 471) 464] 457 450 443
559 | 556 | 552 | b48| 544| 530 53| 528| 52| 515/ 508| 501 494f 487| 479) 471
593 | 589 | 586 ' 81l 577| 671 5591 558| 546' 589! 532! 524! 516/ 508' 500




246 CAMBRIA BTEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS,

CALCULATED FOR RADIUS OF GYRATION
AXIS 2-2.

Based on Gordon's Formula P= 'Sg)l?)‘ ¥ 1
Safety factor 4. 1+ 3500018
Size e A o - Nt [nadiosot [Batius of |y engtn
of of Golumn | Gyration | Byration in Feet.
Angles, Plates. | Column. | Gagion, | Axis 11, | A%iS 22 n Fee
Inches. Inches, |Lha.perFi.| Sq.Ins, | Inches. | Inches, | 6 8 |10
8 x2%x%| 10x¥| 25 779 [ 116 | 4.07 96| 95| 95
5 My % i 33.0 9.65 | 118 | 4.06 | 19| 118 | 17
EE. 1 2 80.2 | 1148 | 121 403 | 142 | 147 | 140
e, " $ 453 | 18.28 | 124 | 401 | 164| 163 | 161
Sh s ge 51.0 | 15.00 | 1.27 8.99 | 186 185 | 183
85 S5 i ;g 571 | 1674 | 1.80 | 3.96 | 207 | 206
TR i 629 | 1844 | 1.83 | 894 | 228 | 227 | 225
8% x2%x 10x 34| 281 825 | 180 | 413 | 102 102 | 1m
S5 i 5] 35.0 | 10.24 | 142 | 411 | 127 | 126|125
gs L ) 41.6 1219 | 1.45 409 | 1511 150
AL L1 481 | 1435 | 148 | 407 | 17| 174
o w B2 ow 546 | 1600 | 151 | 405 | 198 197
% £¢ 60.7 | 17.86 | 154 | 403 | 21| 220
CELTR 58 67.3 | 10.60 | 157 | 401 | 244 | 242
I3 I ¢ 93.4 | 2153 | 160 | 3.99 | 266 | 264
® . sl * 24| 791 | 28.%5 | 1.63 | 8.97 | 288 | 286
4 x8 x 12x 416 ) 1211 | 168 | 491 |...| 150
“ “ % 403 | 148 | 161 | 48 |...| 170
o g o BT T S R R P e
o 5 - 2:3 64.8 19.00 | 1.66 4.85 235
i1 a5t " fi| T8 | oaLm 169 | 483 22
£81, g 08 L 799 | 2348 | 172 | 4.81 290
IN o i B7.3 2.61 | 1.75 479 |. 317
6% fais s 946 | 2775 | 138 | 477 343
€€ | ipass o 1016 | 2086 | 181 | 474 . 369
g6 o 8 ¢l ¢ 45| 1089 | 8194 | 184 | 472 |. 895
B x38%x 14 x 49.7 | 1461 | 198 | B77 |. .
g =34 $ L Q 59.5 | 1744 | 201 | B.75 |. .
it § K 638 | 20.2¢ | 204 | 578 |. .
ittt 1 L 782 | 23.00 | 207 | 5.71 E
Qs ot 87.6 | 2578 | 209 | 569 ¥
$ |t 4 96,9 | 2848 | 212 | 567
4 ) L s 1059 | 8115 [ 215 | 5.64
A (L 1149 | 3379 | 218 | 5.62
oow i 1239 | 8636 [ 221 | 560
g8 ket “ 1325 | 8898 [ 224 | 558
« o gRl e §R| 14r4 | dUd9 | 227 | 5.5
8 x3lkx 18x 84| 67.2 | 1973 | 246 | 6.68
B Lt o 77.8 | 2200 | 249 | 6.66
- « 12| seq | 2600 | 252 | 6.64
G o 99,0 | 29.11 | 254 | 6.61
REL 0 “ 109.6 | 8219 | 257 | 6.59
"o s 1198 | 85.28 | 260 | 6.57
ke s 130.4 | 88.20 | 263 | 6.5
€10 84 i 140.2 | 4128 | 266 | 653
"o . L 150.4 | 44.19 | 269 | 6.51
1§ Lo 5 1602 | 47.11 | 272 | 648
woo L 170.0 | 50.00 | 275 | 646




CAMBRIA STEEL.

247

LOADS IN THOUSANDS OF POUNDS FOR
TE AND ANGLE COLUMNS. SQUARE ENDS,

LCULATED FOR RADIUS OF GYRATION
AXIS 22,

L] s -
Based on Gordon's Formula P_;—-——m--tm Ty

50 000

Safety factor 4, +360008

Length in Feet.

14 | 18 22| 24| 26| 28| 30| 32| 34| 36| 38) 40
9| 92| o 80| 78| 76| 74| 72| 70
115 | 118 93| 96| 94
136 | 135 117| 114] 111
158 | 156 135( 132{ 128{ 125
179 | 176 153| 149| 145| 141
190 | 196 170| 186| 162| 157
219 | 216 187| 182 178| 173
s 9| 97 85 83l 81
122 | 121 106/ 103| 101
146 | 144 125| 192| 119
168 | 166 145/ 141| 138
191 | 188 164, 160, 156
213 | 210 183 178 17
235 | 281 201| 196| 191
256 | 252 219] 214 208
977 | 213 26| 231 225
147 | 145 132| 129 127
175 | 173 157| 154 151
202 | 200 182 178 175
230 | 228 206| 202| 198
257 | 2 230 2926/ 221
243 | 281 254f 219 24
810 | 806 277| 272 266
335 | 332 200f 294] 288
361 | 857 822f 316 310
886 | 882 844| 337 831
178 | 177 165 163/ 160
213 | 211 197 194 191
247 | 245 228| 225] 222
251 | 279 250/ 255! 252
6| 814 | 812 200! 285( 281
847 | 845 820/ 815 811
880 | 877 40| 345| 340
412 | 409 879| 873 968
43 | 440 408| 402| 396
475 | 471 436/ 430| 424
506 | 502 465| 458| 451
242 | 241 2981 995( 223
281 | 279 264| 262| 259
310 | 318 300( 207| 204
357 | 856 836/ 333( 829
395 | 993 372| 865( 364
433 | 430 406/ 402| 398
470 | 467 441| 436| 432
H06 | 503 475| 470| 465
542 | 539 500( 54| 498
578 | 575 542{ 537| 531
613 | 610 575! 569| 568

-




248 CAMEBRIA SBTHEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

—]

CALCULATED FOR RADIUS OF GYRATION
AXIS 22,

50000 1

Based on Gordon’s Formula PﬂTZL_}"

Safety factor 4, 56000 2

Teast |- o
Siza A oo e Radius of Rdinsof | ¥ emgin
o Golumn | Gyration | SyTabion | g e
Angles, Plates. | Column. | Sation | Aoia iy, | ALis2-2 ot
Inches, Inches. |Lbs.perFt.| 8q, Ins. | Inches, | Inches, | 68 | 8 10
282 | 829 | 112 | 487 | 108 102 | 101
AS 5 ﬁ% % 1‘? ;. 35.2 10.27 1.156 4.85 12 126 | 128
I “ 417 | 1223 | 117 | 483 | 151 | 951 | 150
« “ 483 | 1015 [ 120 | 481 | 17| 174 [ 173
W “ 614 | 1600 [ 128 | 478 [ 109 | 108 [ 197
T “ 6.0 | 1786 | 128 | 476 | 22| 21 | 219
T o 83| 671 | 10060 | 128 | 474 | 26| 213|240
208 | 875 | 185 | 4.9 .| 108 | 108
&= 24 x;é K| B3| 0| 1% | i 184 | 134
o e 4ol o 83| 44 | 1204 | 141 | 400 160 | 159
@ wo ) ou Sl a1 | 1502 | 14 | 4 185 | 184
TRMTIRE -1 T 6.0 | 17.00 | 146 | 485 210 | 2
L1 o Lig 4.6 18.98 1.49 4.85 .’.‘_!-‘l 293
w oo o« BOHE | Bo| 1 | 45 250 | 257
L] e L 8.1 22.00 1.56 4.79 283 | 281
PRI 4 I 3 v 306 | 304
43.7 | 1274 | 15¢ | 572 158 | 157
& x8 x;’ 23 5o | B | X | h 188 | 188
“oow “ 6.0 | 17.65 | 160 | 5.8 218 | 217
e ! L 68.2 20.00 1.62 b.66 248 | U7
“oow “ 764 | 2240 | 165 | 5.63 277 | 275
T “ 81 | 2073 | 168 | 561 306 | 505
T “ o1.0 | 2600 | 171 | 550 |. .| 35| s
wowl e BLRY RN M| 8 B 801
T “ 107.1 | 8149 | 177 | 555 890 | 389
LU L z “ 114.9 83.69 1.80 5.53 - 418 | 416
5.8 | 1528 | 104 | ese [...]... |80
B 8 ge e Beoe S B R R B 2%5
“oow “ 78 | 2111 | 200 | 654 o0 0|10]| 26
T “ L6 | 2000 | 202 | 652 |. . 207
ok Do’ “ 914 | 2690 | 205 | 6350 |. . a3
“oow “ 1012 [ 2073 | 208 | 648 | . 368
T “ 1106 | s252 | 211 | 646 |. . 402
oo “ 1200 | 8520 | 214 | 644 |0 . 436
“oow « 3 1204 | 37:08 | 237 | 641 |. . 70
w o « 1384 | 4073 | 219 | 639 |: . 504
woow g o« 38| 1478 | 4336 | 2 g7 . . 537
6.8 | 2048 | 242 | 7. o :
R a2l 10 x;vé 8.8 | 2378 | 244 | 747 |10 ;
wooow w 1 ors | 2700 | 247 | 745 |00 0 ;.
woow “ 1028 | so04 | 250 | 7a2 |. 0 :
i She “ 139 | s34 | 252 | 740 |. . j
e “ 1215 | 3661 | 255 | 738 |! ! .
“ w “ 1855 | 8979 | 258 | 738 |: ;
T “ 1457 | 4286 | 261 [ 734 |. 0 i
o « 164 | 4508 | 264 | 782 |10 ;
oo “ 165.6 | 48:99 | 267 | 720 p
I “ 1768 | 5200 | 270 | 727




CAMBRIA STEEL. 249

LOADS IN THOUSANDS OF POUNDS FOR
TE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR RADIUS OF GYRATION i
AXIS 2-2,
50 000

‘Based on Gordon’s Formula P-w
Safety factor 4. ! 36000

Length in Feet.

14 ) 16 | 18 | 20 22|ﬁ §B] 28| 30| 32| 34| 36| 38| 40

01( 100 9| 98} 97 86| 85 81
123 | 121 120 105 101

146 | 144 | 143 125 120

169 | 167 | 165 144 188

191 | 189 | 187 163 156

214 | 211 | 209 182 174

235 | 283 | 230 200 192

105 104 | 103 90 87

130 | 129 | 127 112 107

155 | 168 | 152 133 128

180 | 178 | 176 154 148

204 | 201 | 199 174 167

927 | 25| 22 194 186

21 | 48| 245 214 206

274 | 210 | 267 233 293

296 | 203 | 289 252 241

154 | 153 | 152 137 133

184 | 183 | 181 164 159

213 | 212 | 210 190 184

242 | 240 | 288 215 208

271 | 269 | 266 240 233

290 | 206 | 204 265 257

827 | 824 | 31 280 280

354 | 851 | 848 318 808

831 | 878 | 874 837 3268

407 | 404 | 400 360| 354) 848

186 | 185 | 184 170, 168 166

22| 21| 219 23| 201 198

258 | 256 | 254 235| 238 230

205 | 293 | 201 289 267| 264 261

$81 | 330 | 328 | 326 | 324 200| 295| 292
864 | 362 857 350| 826| 322

899 | 396 | 804 | 891 361 852

432 | 430 | 427 | 424 302 382

466 | 463 | 460 | 457 422 411

400 | 496 | 493 | 480 451 440

B4 | 582 | 529 | 525 | b2l 481 468
4 252 | 251 | 250 | 248 204 299
904 | 203 | 201 | 200 | 288 272 266
E 833 | 831 | 830 | 828 300 303
: §73 | 871 | 869 | 367 846 839
E 412 | 410 | 408 | 406 382 874
. 451 | 449 | 447 | 445 418 410
490 | 488 | 485 | 488 453 444

628 | 526 | 828 | 520 489 479

566 | 563 | H6L | 558 524 513

603 | 601 | 598 | 595 558 547

641 | 638 | 634 | 681 592 580




250 CAMBRIA STEEIL.
—
SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLHE COLUMNS. SQUARE ENDS,
CALCULATED FOR RADIUS OF QYRATION
AXIS 2-2.
50000 1 1
Based on Gordon’s Formula P——ll—-ir)r
Safety Factor 4. 8600073
Sise S | Veigh Area | deust IRatins off Xemgin
of of Column | Gyration | Gyration b
Angles Plates | Column. | gostign, 4 | MB2% | in Feet,
Inches, Inches |LbeperFt.| 8g. Ing | Inches | Inches. | 10 | 12
7 x84 x 14 x i’a B0.8 | 2378 | 805 5.02 293 29
. i “ 1g 01 8 27.00 5.08 5.90 834 332
w o« . f 1052 | so2e | 811 | 587z | 874 | 3
“ oo« « &) 137 | ssas| 813 | 585 | 43 | |
“oo@ & 1247 | 8661 | 317 | B.88 452 | 450
L LSl 1353 | 30.79 | 8.2 5.51 401 {59
woo. o 1450 | 4200 | 828 | 879 | 520 | 5%
L b L 156.5 45,98 3.26 5.76 b67 filie |
“w oo “ 1666 | 4903 | 829 | 574 | &5 | 602
woou « Y| 1768 | 6200 | 882 | 872 | €2 | e
7 =8%xj| 18x 838 | o465 | 800 | 675 | ...| 301
o 9.2 | 2800 | 802 | 673 | . 848
e A% 107.0 | 8136 | 3.06 6.71 887
“ oo " 118.0 | 8678 | 3.08 | 6.60 498
“ oow “ lJ 1204 | 8798 | a1 | eer 109
cra . 1404 | 4L20 | 314 6.64 509
“ oow w 4| w14 | 42| 817 ( 662 519
I g a5 1624 | 4773 ) 820 6,60 558
w s $2| o 38| 3750 | 5000 | 828 | 6 | - 627
L s« 1| 1836 | 5400 | 8.26 6.56 666
7 x8%=x ;', 18 x 868 | 2553 | 204 | 758 | .. 315
Bl 986 | 20.00 | 297 | 7.55 50
-~ o 1108 [ 8249 | 8.00 7.58 2 402
“ o “ 1223 | s5.08 | 802 | 751 445
S o $F| 1201 | 8038 | 808 | 749 | Il 487
“oon “ 1455 | 4279 | 808 | 747 529
% L i i 1569 | 4615 | 811 | 744 | . 570
“ oo “ 1084 | 4948 | 814 | 742 612
“oow “ IE 1794 | s278| 817 | 7a0 | 652
gl e “ 1004 | B6oc | 820 | 738 | . 693
7 *8%xj | 20x ﬁ 808 | 240 [ 28 ( 830 | .. «
» n 102.0 | 20.00 | 2.92 8.37 -’ ,
- i o 1147 | sse1| 295 | 834 | .. :
% fCoa “ 1265 | 8728 | 297 | 832 [ .. oA
8| wrie “ 138.7 | 40.73 | 8.00 8.30 eiN .
s T “ 1506 | 4420 | 803 | 828 | .. o3
R o “ 1625 | 47.77 | 8.08 8.2 AT [
il * 1748 | 5123 | 2.09 8,23 i 5
B " 158 | p465| 812 | 821 | .. [
L] u 1072 | 58001 815 | 819 | .. e




CAMBRIA STEEL. 2651

AFE LOADS IN THOUSANDS OF POUNDS FOR
TH AND ANGLE COLUMNS. SQUARE ENDS,

CALCULATED FOR RADIUS OF GYRATION
AXIS 2-2.

A

Basod on Gordon’s Formula P 1:012003)?
Safety Factor 4 1+ 3500008
Length in Feet,

14| 16 | 18 | 20 | 22 | 24 | 26 | 28| 80| 82| 34 86| 88( 40

SRESEEY
8

484 450
557 | 558 | 548 | 543 | 537 | 531 | 525| H18{ 511 504} 497| 480] 482
594 | 58O | 684 | 578 | 572 | 566 | 659 552 b45| 537| 529( 521| 518
620 | 614 | 607 | 600 | 593| 5SG| H78| 570| H61) 553
801 | 209 | 207 | 205 290 | 288 276 2731 290
42| 840 | 838 | 836 | 833 | 830 824 821/ 818/ 814/ 310 807
883 | 881 | 870 | 876 | 873 | 370 | 866| 863 | 859 355( 852| 847/ 843
424 | 421 | 419 | 416 | 412 | 409 | 405| 401| B97| 393| 389 a79
461 5 451 | 448 | 443| 439 435 430 420f 415
G0t | GOL | 498 | 494 | 400 | 486 | 481) 477| 472 467 461 456| 450
M3 | 50 528 | 524 | 519| 514| 509 497| 491} 485
582 | G709 | 675 | 571 | 566 | BH6L | 556] 551| 545 539 520
621 | 617 | 613 604 | 598 | 5931 B8T| 81| 574| H68| H61| Hod
063 | 650 | 655 | 651 | 646 | 641 | 635 | 620 623 616| 600| 602 595 588
813 | 312 0| 208 | 506 8001 2971 205| 202 200| 287
856 | 854 | 853 | 851 | 848 | 346 | S44| 41| 339 335| 332 829| 626
i i 500 | 888 | 885| 882 879 876( 872 369 BGH
441 | 439 | 437 | 434 | 432 | 429 | 426| 422) 419] 415 411 408| 408
483 | 481 | 478 | 476 | 473 | 469 | 466 462 450| 450| 446| 442

b66 | 663 BoT | B33 | 650 | 646G 541) BBT| 632| 527| 522f HI1T

607 601 | 597 | 593 | B89 | 535 H30| 575( 570| 665| 559 Hod
g 647 | 644 | 641 | 637 | 6331 628 | 624] 610| 618 602} 596
¢ G57 | 684 630 | 676 667 | 662| 657, 651) 645, 639) 633
825 | 84| 322 | 8521 217 | 315 313 811 305
1| 370 | 368 | 867 | 365 01 | 850 357| 854 852 340| 346

BREESSRERS

588 | 585 | As3 | 580 574 | 670| 667| 663 559| 554| 530
630 | 628 [ 625 e22 615 | 612 603| 500| 504| 590
672 | 670 | 667 | 664 656 | 652| 643| 644] 639 634 629
714 706 |1 701l 697 6881 683l 678! 673! 667




CAMBRIA BTEEL.

SAFE LOADS IN THOUSANDS

OF POUNDS

FOR Z-BAR COLUMNS.

SQUARE ENDB.

Based on Gordon’s Formula Pe
36000 r2

P g (12 b

/

Safety factor 4.

Thia Ry v.:fn Loast
Section ;:::ip Id ol p Length in Feet,
of | LBams. Is-m P i e
Column, y
Inch. lsq.hs.mnklm By 6 8 |10 |12 | 14
4-3” 931| 81.7( 186 114 | 112 | 108 ' 104
I-Bars 11.72| 89.7| 191| 144 | 241 | 187 | 282
and 18.59 | 46.1) 188 | 167 | 168 | 158 | 158
1 Web-plate 1597 | 54.2| 108 196 | 192 | 187 | 180
B34 wids. 1762| 59.8| 190 216 | 212 | 206 | 198
19.97 | €7.8] 1.95| 245 | 210 | 284 | 226
1 (1181 246 140 135 | 182
M.22( 48.4] 251 176 | 174 | 171 | 167
4-4" 17.16 | b58.2| 2.66( 212 | 210 | 207 | 202
By 19.4 | 65.2] 249 287 230 | 225
and 2200 74.7| 254 272 | 260 | 265 | 20
1 Web-plate 2489 | 8451 2.50| 208 | 506 | 800 | 208
83{" wide, 26.41( 80.9| 2.52| 827 | 828 | 817 | 810
2023| 00.4| 2.57) 362 | 858 | 852 | 844
82.06 | 100.2| 2.62| 897 | 802 | 386 | 379
15.78 | 52.8| 8.08 14 | 102 | 180
19.03 | 645| 8.13]. 234 | 232 | 22
4-5" 2231 760 8.18|. 75 | 272 | 269
2-Bars 2450 | 88.5| 8.10]. 802 | 208 | 2
and 2770 | 42| 815, 34l 833
1Web-plate| 55 |80.94 1053 3.21 8s1 | 877 | 872
7' wide, 3} 82.66 | 111.2| 8.18]. 402 | 898 | 302
35.81 | 121.9 | 8.18 . 441 | 437 | 481
X i thal. ]
1 3000 3.24 48 | 476
82 |21.28| 723| 8.68]. 263 | 261 | 258 | 255
: 24.04 | 847| 878]. . .| 309 | 306 | 208 | 200
. 4-6" 28.62| 07.2| 878). . .| 854 | 852 | 348 | 344
1-Bars 31.08 | 105.6 | 8.70 | . 8% | 381 | 377 | 378
1 Wihpte S8 1905 | aom|o o | 47 | 471 | e | 40
o a -
737 wide, 40.31 | 157.0| 8.67). 4 400 | 483
i 43.87 | 149.0| 8.65(. . .| D43 | 538 | 588 | 525
# ! T i
47.47 | 1615 | 8.68 b87 | b82 | 575 | 569




CAMBRIA STEEL. 253

1

SAFE LOADS IN THOUSANDS OF POUNDS
FOR Z-BAR COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P=._5T“‘;—'°g);- Safety factor 4.
1+36000r° |
|
Thick- '
T8ss
Length in Feet. of Web-
Plata
and
I-Bars,

18 (20 |22 |24 |26 | 28 | 80 | 32 | 34 | 36 | Inch.

85 | 79 ’ e
4| 108 | 102 ‘ :

124 | 17 |00 i ,

148 | 139 .

102 | 38 [..afc . a]s.t . .

186 | 175 . . J‘
|

ny | nz | wr | 102 98 h

17 | 142 | 136 | 130 | 124 . ,‘

g

%

5
BEEE

160 | 164 | 150 | 154 | 148 | 143 | 138
204 | 109 | 192 | 186 | 18L | 174 | 168
241 | 234 | 223 | 220 | 213 | 206 | 198
262 | 255 | 248 | 20 | 231 | 223 | 25
209 | 280 | 231 | 271 | 263 | 254 [ 245

: 306
361 | 841 | 330 | 320 | 310 | 298 | 288
886 | 876 | 265 %1-; 342 | 331 | 318

et
=

g8=

&
g
5
g
¥
3
g

238 | 233 | 228 | 221 | 216 | 210 | 204
279 | 274 | 268 | 261 | 254 | 248 | 241
22 | 315 | 300 | 300 | 203 | 286 | 278
348 | 841 | 832 | 325 | 316 | 308 | 300
300 ; 336
420

364 §
421 | 412 | 401 | 391 | 351 | 870
460 | 451 [ 440 | 431 | 419 | 400 | 397 | 387
467 | 456 | 443 | 432 | 419
520 | 516 | HO5 | 491 | 480 | 465 | 453

SETEYE BEERINREN HRNEE

BBI2E €34
BPRBEND L.
et el

REL
»w
£

T

g2

-
8%
BE
s

For detail dimensions see page 211.




254 CAMBRIA STEEL.

—_—]

SAFE LOADS IN THOUSANDS OF POUNDS FOR
Z-BAR COLUMNS WITH COVER PLATES,

Based on Gordon's Formula P— '\’ . Safety Factor 4.
86000 ¢

SOQUARE ENDS.

k- Least
Secti nesa of Weight | Radins
of Gt of of Length in Feet,
of Cover Section, Column, | Gyra-
Gl Plates, tion,
Tnch, | Sq.Ins. |IbsperPt.| Inches| 10 | 12 | 14
4883 | 1662 | 880 | 504 | 887 | &70
41hn 5058 | 1722 | 881 | 615 | 608 | 600
5283 | 1781 | 882 | 67 | 629 @
x| 508 | 1841 | 852 | 658 | 630 | 642
“}‘il 65.83 | 190.0 | 8.83 | 670 | 671 | 662
oo 57.68 | 196.0 | 8.84 | 701 | o903 | 683
eh-plal 5993 | 2010 | 884 | 722 | 7| 704
TR R 61.08 | 2079 | 885 | 748 | 75| 725
6283 | 21358 | 885 | 765 | 7o6 | 748
s | mafam| o) ool o
7% 7
4 Lhus 5431 | 1846 | 857 | ee0 | ess
g g, 56.06 | 1905 | 878 | es2| 674 | 664
“‘fi" 57.51 | 1965 | 879 | 708 | 695 | 685
vl il | ma | 2t 28| 5 06 e
Oy 6306 | 2143 | 351 | 707 | 758 | 748 | 746 724
6181 | 220.3 | 882 | 780 | 779 | 769 | 77| T mi 715
us | 5437 | 1847 | 878 | eo1| 653 | 643 | 633 €2
&3hn 5612 | 1507 | 874 | 62| 674 | 664 | 654] 642
57.87 | 196.6 | 875 | 708 | 695 | 685 | 674/ 662
. ‘,:),'-: 't" 50.62 | 2026 | 876 716 | 706 653
m} 61.37 | 2085 | 377 | 746 | 77| 727 | 76| 708
Wob plste 63.12 | 2145 | 878 [ 768 | 758 | 748 | 76| 72
- 64.87 | 2204 | 898 | 80| 780 | 769 | 77| 744
AR Y ) 66.62 | 2264 | 8.79 | 810 | 801 | 700 | 777| 764
s | 6387 | 2238 | 880 | sa2| &2 | s11 | 798 784 l
5797 | 197.2 | 871 | 704 | 696 | 636 | 674! 662] 64
4 50.72 | 2081 | 872 | 726 | 717 | %06 | 605| 653 6
.Hm_ 6147 | 2091 | 878 | 7| 78| 727 | ms|
m},i”;, 63.22 | 215.0 | 8.74 | 768 | 750 | 748 | 736/ 723
“:(a 6497 | 210 | 875 | 700 | 780 | 769 | 757 74| 72
= 66.72 | 2269 | 8.76 | s11| 801 | 700 | 778| 764
sbplate | 47 | 847 | 2329 | 376 2| s22| &11 | 708 784
B W i! 0.2 | 288 | 377 | 854 | 844 | s | s19f so4
7.97 | 214.8 | 378 | 87| 865 | =53 | s99] 825!




CAMBRIA STEEL. 265

FE LOADS IN THOUSANDS OF POUNDS FOR
Z-BAR COLUMNS WITH COVER PLATES.

Based on Gordon's Formula uﬁuuo Safety factor 4.

-

SQUARE ENDS,

Thick=
ness
Length in Feet. of
Cover
Plates,
82 | 84|36 |88 | 40| 42 | 44 | 46 | Inch
a5 | 462 | 449 | 435 | 428| 410| 97| 885
498 | 470 466 | 452 | 480 | 425 | 412 | 809 | -
510 | 496 | ds2| 468 | 454 | 441 | 427 | 414
B25 | 514 409 | 485 | 470 | 456 | 442 | 428
G4 | 5811 516 | 601 | 488 | 471 | 457 | 443
563 | 648 | 532 | 517 | 6oz | 487 | 472 | 457
581 | 565 | 549 | 538 | BI7 [ 602 | 487 | 471
sos | 582 | 566 | 549 | 533 | 617 | B0l | 486
616 | 6599 | OS2 | OG5 | b49 | 5632 | Bl16 | 50O
402 | 478 | 464 | 450 | 487 | 423 | 410 | 897
510 | 495 | 481 | 467 | 458 | 439 45| 411
527 | 512 483 | 468 | 454 | 440 | 428
55| 50| 514 | 499 | 484 | 409 | 455 | 440
562 | 547 | 531 | 515| 500 | 485) 460 | 45
gs0 | 864 | 548 | 533 | 516 600 | 484 | 469
5u7 | 581 | 564 | 548 | o3| 515 499 | 48t
615 | 508 | 581 | 664 | 547, 31| 614 | 48
62| 615| 598 | 580 | 563 | 516 512
5625 | 510 | 495 | 480 | 466 | 451 | 437 | 423
513 | Bor | B2 | 407 | 482 | 467 ( 452 | 487
560 | 545 | n2o | 613 | 407 482 | 467 | 452
678 | 562 | 515 | 620 | 513 | 407 482 | 4o
595 | 579 | b62 | b45| 620 | 513 | 406 | 481
613 | 596 | 579 | 662 545 628 ( 511 | 495
631 | 613 | 595 | b78 | 660 | 548 526 | 510 A
618 | 630 [ 612 | 64| 76| 650 | Bat | 524
660 | 647 610 | 502 | 674 | 556 | 530
550 | 543 | bh26| 511 | 495 | 479 | 464 | 449
576 | 560 | 543 | 527 | B11 | 4u5| 479 463
504 | 577 | 50| 53 | 526 | 510 | dod | 478
611 | 504 | 577 B59 | 512 | 525 | 509 | 492
611 | 693 | 678 | G658 | B4l | 524 | BO7
66| 628 | 60| 592 | 574 | b56 | 6as| &2
66| 627| s | 89| 671 | 558 | 536
et | es2| 613 | 624 | 6065 | 567 568 | 550
679 ) 6601 640 ) 62| 6021 583 1 565




256 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL COLUMNS.
SQUARE ENDS.

50 000
Based on Gordon’s Formula P—W- Safety factor 4,
3600012
D?i“ Weight Area Teast
of easch | of Oolumn |Radius of Length in Feet.

Chanmel, | Ohaanel, | Section, |Gyration.

Inches, |Lbs,perPoot.| B8q.Ins, | Inches. | 4 (] 8 |10 | 12 | 14
6 8.0 4.76 294 59 58 57 55 54 52
5 10,56 6.18 2.21 %6 75 73 71 69 67
. 13.0 7.64 2.13 o4 93 | 90 88 85 81
2 15.5 9.12 2.06 12 | 110 | 107 | 14 100 06
T 9.75 5.70 2.92 71| %0 | 69| 68| 66
i 1225 7.20 2.59 89 88 7 85 83
is 14.75 8.68 250 | 107 | 106 | 104 | 102 99
e 17.% 10.14 2.44 125 | 124 | 121 | 119 | 116
e 19.75 11.62 239 144 | 142 | 139 | 136 | 132

11.25 6.70 8.11 83 83 82 80 i

b 13.75 8.08 2.00 100 09 a8 07 w5

4 16.25 0.56 2.89 119 | 117 | 116 | 114 112

1 18.75 11.02 282 | 187 | 185 | 134 | 131 | 128

* o 21.25 12.50 277 155 | 153 | 151 | 149 145
2 13.25 7.78 846 i . 06 9% ! 93

g 15.00 8.82 337 |...| 109 | 108 | 107 105

EE 20.00 11.76 320 |.. .| 145! 143 | 142 | 289

e 25.00 14.70 808 |+ .|-A81 | 2%9] 277 173

10 15.0 8.92 384 |...| 110 | 110 | 109 | 107
ge 20.0 1176 866 |...| 146 | 144 | 143 | M1
it 23.0 14.70 862 |a. 182 | 180 | 178 | 176
4 0.0 17.64 41 |...| 218 | 216 | 213 | 210
i 35.0 20.58 881 |...| 24| 251 | 248 | 245
12 20.5 12.06 461 | . ]| 149 | 148 | 147 | 146
o 25.0 14.70 T P 181 | 180 1 179 | 177
+ 30.0 17.64 498 1.6 .]es o] A7 206 ) 24 | 201
- 5.0 .58 LAT  [eca ifsie i) i0hd- | (201 ] 249 | 246
" 40,0 23.52 400 |. .- o] 289 | 357 ] 284 | 281
15 350 19.80 560 | . e 246 | 244
-, 35.0 20.58 5.6 P o T
5K 40.0 23.52 Bdd |5 o s o] 291 | 290
= 45.0 26.48 5.82 . « o+ «|+828 | 326
R 50.0 20.42 528 |5 = «e | 364 | 363
gt 55.0 8236 | 516 |. ... . .| doo| 399

For detail dimensions see page 214,




CAMBRIA STEEL.

257

LATTICED CHANNEL COLUMNS.

SQUARE ENDS.

_BAFE LOADS IN THOUSANDS OF POUNDS FOR

Based on Gordon's Formula Pn—Fﬁg{)—' Safety factor 4.
360008
Wi
Length in Feet, ﬂw ?
Ohannel, | Channels,
16 18 20 22 | 24 | 26 | 28 | 30 |LbsporFoot.| Inghes, *
50 48 46 44 42 £ A 8.0 8
[ 6L b8 55 52 . T g 10.5 “
78 74 71 67 63 . . s 13.0 i
92 88 83 78 74 . FERN B 15.5 b
63 61 58 56 54 B2Pae s . 9.75 7
78 76 73 70 67 L . 12.25 o
98B 90 86 83 % many, .l 14.75 s
108 104 100 96 92 b NP 17.25 L
12 119 113 108 | 1M . 19.75 &
76 74 72 70 ] 63 il 11.25 B
90 88 B 83 80 78 75 72 13.75 i
107 104 100 a7 4 20 87 83 16.25 L
122 118 115 1t | 107 | 108 99 95 18.75 v
138 134 129 124 | 120 | 115 111 106 2. “
00 88 86 84 82 80 7 75 13.25 ]
10m 99 97 W 92 20 87 84 15.00 i
184 131 127 124 | 120 | 116 113 | 109 20.00 b
166 162 157 158 | 149 | 143 139 134 25.00 "
104 102 101 29 a7 05 a3 90 15.0 10
136 134 131 328 | 125 | 122 ([ 119 116 20.0 s
170 166 165 159 | 156 | 151 146 | 143 2.0 a4
203 198 194 180 | 185 | 179 | 174 | 168 30.0 -
236 230 25 219 | 213 | 207|201 1M 35.0 *
144 142 140 138 | 186 | 134 151 129 20.5 12
175 172 170 167 | 165 | 161 159 155 25.0 5
209 206 208 X 196 | 192 187 184 80.0 L
243 240 236 = | =7 | I 218 | 213 3.0 L
o7 273 268 263 | 258 | 2683 | 248 | 243 40.0 L
240 28 235 230 | 228 | 295 | 222 3.0 156
219 247 245 2| M0 | 286 | 234 20 | 85.0 24
284 282 279 276 | 273 | 269 266 | 262 40.0 3
a9 316 313 310 | 306 | 302 | 208 | 204 45.0 "
354 352 34 | 330 | 834 820 | 325 50.0 e
300 386 381 817 | 372 | 368 362 | 857 55.0 i

For detail dimensions see page 214.




258 CAMBRIA STEEL.

SAFH LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL COLUMNS.
SQUARE ENDS.

50 000
(12L)?
3600012

Based on Gordon's Formula P

Safety factor 4.

Depth | Weight | AD8 | Lesst
of | ol each [ of IRadivsof Length in Feet,
Channels, ma | G
Sustion,
Inches, |Lbs, perFoot.| Sq. Ins, | Inches, 32 34 36 a8 40
9 13.25 778 | 45| o 0 [P s [P
" 15.00 8.82 897 81 79 . T
e 20,00 1176 8.20 106 101 o s afea s .
i 25.00 14.70 .08 129 124 e C N (Y
10 15,0 8.92 .84 85 83 .
vE 20.0 11.76 3.06 113 109 1u6
a5 25.0 14.70 3.52 138 134 130 .
s 80.0 17.64 sS4l 163 158 153 =
. 35.0 20.58 3.31 188 188 176 R S
12 20,5 12.06 4.61 127 124 121 119 116
L 25.0 14.70 4.43 152 149 146 142 139
“ 80.0 17.64 1.28 180 176 172 167 164
" 85,0 20.58 4.17 208 203 199 193 188
a8 40.0 23.52 4.09 236 51 24 218 252
15 33.0 19.80 5.50 219 215 213 200 206
" 35.0 20.58 5.56 228 224 220 217 213
L 40.0 23.52 544 28 254 250 6 241
- 45.0 26.48 5.492 289 284 279 25 20
L 50.0 20,42 5.23 320 315 800 308 204
“ 55.0 52,36 5.16 851 344 338 852 2%

For detail dimensions see page 214,

SIZE OF LATTICE BARS TO BE USED WITH
LATTICED CHANNEL COLUMNS.

Dapth of | Dimensions of lattios Weight of | Center of Hole | Distance Canter to Center
= Bars, Llll-u;ntrs tolnth)flur. of Ruvets, (1)
- per Foo S i e
w | Thickaes, : =
T i O . . st S
8 g X 1.28 1 o—1yr | @
1 149 1 V— 1140 80
3 z/?' % 212 1 V- g 874
o 2 212 ] r— 1 3
10 2 2.5 1 v—eide | 10}
12 24 § 257 1 r—10%gr [ 13
15 % a3 319 1 2— ot | 15




CAMBRIA STERL. 259

SAFE LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL COLUMNS.
SQUARE ENDS.

Based on Gerdon’'s Formuli. P=._5(“l o Safety factor 4.

(2L)*
5600012

Weight | Depth

Length in Feet. m’% of

Channel, | Channels,

a2 44 | 486 48 ) 52 54 | Lbs,per Foot. | Inches,
= 2 AT RS AN [E i (SR ) (TPt s | G ] 0
ol s it s s e e ity R 8 . T .
A R SRS e | e [ | I L
« o s| 2500 “
5l T 130 | 10

S - 5 20.0 “

> g - 25.0 4€

f B(LD “

. 5.0 L

113 11 108 . 20.5 12
135 182 128 3 2.0 s
159 155 151 ¥ 30.0 #
183 178 173 35.0 i
206 200 196 40.0 “
202 199 195 192 188 184 181 23.0 15
210 206 203 199 194 191 187 35.0 o
238 233 228 224 220 215 211 40.0 $
265 260 255 250 245 239 234 45.0 s
293 287 281 275 260 264 258 50.0 s
19 814 807 301 204 287 281 55.0 §

For detail dimensions see page 214.

SIZE OF STAY PLATES TO BE USED WITH
LATTICED CHANNEL COLUMNS,

Minimum Size of Stay Weight of | Diameter o] [¢) f
Plates at Ends of Columns, Minimum of ol . ol
b Tiick i Stay Plates, Rivets, ol o |

Inches, Inch. Inches, Pounds, | Inch o o _L
8 ! 7% 438 N3
9 10" 6.5

H 9 8.87

11 12 1195

12! 12 15.62

4 15 22,78
i 15 25.90 ;




260 CAMEBRIA STEEL.

67 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS,

Based on Gordon's Formula P= LRS00

[T 8"

SERIES A.

SAFE LOADS IN THOUSANDS OF POUNDS FOR

o

|
Weight |Thickness Weight | Area Least
of each of of  lof Column|Radins of Length in Feet,
Channel, | Plates, | Column, | Section. | Gyration,
TbsperPoot| Inch. |LbsperPt| Sq.Tns. | Inches, | 4 8 8
8 1 | 204 235 | 108 | 107 | 105
“ 83.0 285 | 120 | 119 | 17
e 36.4 224 | 133 | 181 ! 120
“ r'“ 39.8 234 | 145 | 143 | 141
a5 43.2 254 158 155 152
“ 46,6 23t | 170 | 167 | 184
( 50.0 233 | 182 | 180 76
| 10.56 ¥ 54.6 2,27 126 124 121
5 5.0 2o7 | 188 | 136 | 188
“ Q 114 228 | 10 | 18 | 146
“ B | 43 208 | 163 | 160 | 17
| “ i 48.2 2.3 17 | 178 | 160
“ % | 516 o | 187 | 18 | 181
L] é-d 55,0 2.8 200 197 193
13 12 | 308 o0o0 | 144 | 141 | 138
(5 130 221 | 156 | 154 | 150
“ 6.4 223 | 168 | 166 | 162
i 49.8 228 181 175 174
“ 53.2 223 | 193 | 190 | 186
“ {’ 56.0 204 | 205 | 202 | 168
« 3 | o0 2o | 218 | ma | 210
' 15.5 b4 44.6 214 162 159 155
L 48.0 215 174 171 167
“ 51.4 216 | 186 ] 188 | 170
LL} M.8 217 109 195 191
| L 582 218 | 211 | 207 | 208
| & 61.6 219 224 220 215
“ s | 650 219 | 26 | w2 | 2

For detail dimensions see page 216.




'CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
6" CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.

Based on Gordon’s Formula P=%{ Safety factor 4.
1+36 00012
B 87 ey
b=
SERIES A.

Thickness| Weight

Length in Feet. of of each

Plates, | Channel,

12 14 16 18 20 22 24 Inch, |Lbs, per Foot,

99 96 92 89 85 &1 77 B
111 107 103 95 90 86 5.
12 118 114 109 104 99 M -,
138 | 128 124 19 | 114 | 109 [ 108 o
% 139 135 124 118 112 b
et 150 145 139 138 127 121 o
166 161 5 149 142 136 130 -

114 110 106 102 a7 92 88 b 10.5
126 121 ny 112 107 102 96 =
137 133 127 122 116 111 106 i
143 138 132 126 120 114 b
150 154 148 142 135 130 128 “
an 165 159 1562 144 139 132 i
182 176 169 162 154 148 140 .
130 125 120 115 109 104 99 13
141 136 131 125 119 118 107 e
153 147 141 135 129 12 116 “
el 158 152 145 138 131 125 e,
175 169 162 155 148 140 138 Y
- 186 179 173 166 15 150 143 .
197 190 183 176 167 159 151 =,

Bl 140 154 128 122 115 109 15.6
167 151 45 138 131 12% 118 g
170 162 155 148 140 133 127 i
180 172 165 158 150 143 135 "
191 184 176 160 152 144 -
1202 195 187 178 170 162 153 e
3 206 187 188 180 171 161 o

For detail dimensions see page 216,




262 CAMBERIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
7/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P Safety factor 4.

50000
(12L)2
1+35000 4

9"

SERIES A.

Weight

of eack Radius of Length in Feet.

Lbs. per Poot.
9,76
“
“
“

12.25

e
"

14.75
“
“
i
b
17.256

g

-]
w2
o o
5 85
g 8
g E
g 5
g B

19.3‘5

“
0

PR SRR TR TR G E FEE
2 : ¥ y
5
Z
e
2
5
g
&

g

“
BEEZESE
SFAREJER

=

=

2

&

For detail dimensions see page 216.




CAMBRIA STEEL. 283

FE LOADS IN THOUSANDS OF POUNDS FOR
7" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P 5:’]2“?‘), Safety factor 4,
Tg50002
fem 07

SERIES A.

Thickness| Weight

Length in Feet. of of each

Plates, | Channel.

14 | 18 | 18 20 22 24 26 | Inch. |LheparPt

115 | 111 | 108 104 (] 02 3 9.75
127 | 1 9 | 115 | 10 | 108 | 102 5 o
140 | 135 | 181 126 121 116 112 “
153 | 148 | 143 138 127 122 “
165 | 160 | 154 149 143 132 “
178 | 172 | 166 161 154 148 142 “
190 178 172 165 158 152 “

130 | 126 | 122 118 113 108 103 12.25
148 | 139 | 134 120 124 118 13 “
166 | 151 | 146 140 135 120 L
168 | 168 | 158 152 145 133 “
181 | 176 | 169 163 150 144 “
194 | 188 | 181 174 167 161 154 “
207 | 200 | 19 185 178 171 164 & “

146 | 142 [ 136 181 126 115 % |14%6
159 148 142 131 125 o
171 | 166 [ 160 154 147 141 185 o
184 | 178 | 171 165 158 151 144 “
196 | 191 184 177 170 162 il
196 188 180 173 165 o
222 | 215 | 207 199 191 188 175 “

161 | 156 | 150 143 137 131 Y% |17.26
174 | 188 | 162 155 148 142 135 “
181 | 174 166 159 158 146 4 s
199 | 193 | 186 178 171 163 o
212 | 205 | 197 190 182 173 165 “
24 [ 217 | 200 201 192 184 176 o
238 | 220 | 220 212 203 194 #

177 | 170 | 164 157 143 136 % |19.76
180 | 183 | 175 168 161 153 146 s
202 | 195 | 187 180 172 164 157 “
215 | 208 | 199 191 183 174 166 £
227 | 20| 2 202 194 185 177 i
o0 | 231 | 228 | 214 | 204 | 195 | 186 ;-’ “
253 | 243 | 235 225 216 207 196 i =




264 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
8/ CHANNEL AND PLATE COLUMNS,
SQUARE ENDS.

- 1a P 20000
Based on Gordon's For Ps {12 1) Safety faclor 4,
T4 ———"ro
=107 =¥ 35000+%
SERIES A.

Weight | Thickness Wﬁhl [ Area | Least

of each of of Column|Radius of Leugth in Feet.

Channel, | Plates, | Column, | Section. | Gyration,

Lbs. per Poot.|  Inch. (LbsperPt.| Sq.Ins. | Tnches | 4 | 6 | 8 | 10 | 12

11.25 1 89.5 | 11.70 | 2.98 145 144 | 142 | 140 | 137
- 43.7 | 12,95 2.97 161 159 | 157 | 185 | 152
L 48,0 | 14.20 2,97 176 175 | 172 | 170 | 167
s 52.3 | 16545 2,96 192 190 | 188 | 185 | 181
i 56.5 | 16.70 2,95 207 206 | 208 | 200 | 196
& 60.8 | 17.95 2.95 223 21 | 219 | 24 | 210
- 6.0 | 19.20 2,95 28 236 | 288 | 29 | 235

18.75 Y 445 | 13.08 2.92 162 161 | 160 | 156 | 158
s -ﬁ 48.7 | 14.38 292 178 176 | 174 | 171 | 168
e a 53.0 | 15,58 2,92 103 191 | 180 | 186 | 182
ez 573 | 16.83 2.91 209 207 | 204 | 200 | 197
“ 61.5 | 18.08 291 224 202 | 220 | 26 | 212
B b 658 | 19.93 2.1 240 207 | 285 | 291 | 226
“ & | 700 291 | 256 | 258 | 250 | 246 | 201

16.26 1y 405 | 14.56 2.86 181 179 | 176 | 178 | 170
(3 ’llﬁ 53.7 | 16.81 2,87 196 194 | 102 ! 188 | 185
s s 58.0 | 17.06 | 287 212 210 | 207 | 208 | 199
L A 62.3 | 18.81 287 7 25 | 22 | a8 | 24
o % 66.5 | 19.56 2. 243 240 | 287 | 233 | 28
£ ﬁ 70.8 | 20.81 2.87 258 256 | 252 | 248 | 243
v %% 75.0 | 22.06 287 274 271 | 267 | 263

18.75 1 5.5 | 1602 | 281 199 197 | 194 | 190 | 186
. 5.7 | 17.27 2.81 214 22| 4 205 | 201
gt é 63.0. | 18:52 | 282 230 27 | 24| 221 | 216
“ ]'ﬁ 673 | 1077 | 28 | 245 | 243 | 240 | 236 | 20
5 4 715 | 2102 | 283 261 258 | 255 | 250 | 245
L2 W 8 | 2227 2.83 256 274 | 270 | 265 | 260
“ 82 | 800 | 2352 | 288 | 202 | 280 | 285 | 280 | 2%

21.25 74 5.5 | 17.50 2,76 27 215 | 212 | 208 | o4
L 63.7 | 18.75 2.77 213 230 | 227 | 223 | 28
g 4 63.0 | 20.00 2.77 248 245 | 242 | 238 | 23
“ s 723 | 21.25 | 278 24 261 | 257 | 258 | 247
s 4 6.5 | 2250 | 279 279 276 | 292 | 207 | 22
e Y 80.8 | 23.75 2.79 205 201 | 287 | 282 | 276
“ by 8.0 | 25.00 | 280 310 | 807 | 802 | 297 | 291

v
g

detail dimensions see page 216.




CAMBRIA STEEL. 2656

i LOADS IN THOUSANDS OF POUNDS FOR
8/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50 000
», 'S e————
Based on Gordon’s Formula P-— (9L}

000 r2

Safety factor 4.

o e

SERIES A.

Length in Feet.

200 159
214 | 207 | 200 | 192 | 185 | 178 170
227 | 220 | 213 | 205 | 196 | 189 | 181
241 | 3|3 | 225 | 217 | 209 | 2001 | 192
254 | M6 | 288 | 229 |1 221 | 212 | 202
268 | 260 | 250 | 241 | 232 | 223 | 214

For detail dimensions see page 216.
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266 CAMBEIA STEEL.

SAFH LOADS IN THOUSANDS OF POUNDS FOR
9" CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.
Based on Gordon's Formula P 5(01% E Safety factor 4.
35000

o

SERIES A.

Weight | Thick-| Weight |Areacf| Lesst

of each |messof | of |Column Radius of Length in Feet,

Ohannel, | Piates, | Column. |Section.| Gyrati

i.h.plr?l.l Inch, LbsperFt.|8q,Ins.| Inches. | 6 8 | 10|12 | 14 | 18

1325 4 452 |13.28 164 | 162 | 160 | 158 | 185 | 152
e 499 |(14.66| B3.32 181 | 179 | 177 | 174 | 171 168
= 5.6 |16.03 | 8.381 198 | 196 | 128 | 191 | 187 183
= 5.2 (1740 3.30 213 | 210 | 207 | 208 199
o 7 63.9 |18.78| 3.29 22 | 29 ) 22| 23| 29 | 24
i 685 |20.16( 38.28 249 | M6 | 43 | 239 | 285 | <
-3 738 |2158| 8.28 2606 | 268 | 260 | 250 | 261 | 246
16 14 487 |1432| 329 177 | 176 | 173 | 170 | 167 | 163
= 534 |15670| 8.28 194 | 192 | 189 | 186 | 188 | 179
i 581 |17.07| B.28 211 | 200 )| 26 | 202 | 199 | 1%
i 62.7 |18.44| 8.27 208 | 225 | 222 | 219 | 2156 | 210
L 674 |1982| B.26 2445 | 242 | 230 | 235 | 281 | 226
s 720 |2L20| 8.26 262 | 259 | 255 | 251 | 247 | 242
. 768 | 2257| 3.5 279 | 205 | 212 | 267 %57
20 B8.7 |17.26| 8.19 213 | 210 | 208 | 24 | 200 | 196
b 63.4 |18.64| 819 230 | 227 | 24 | 20 | 216 | 212
i 68.1 (20,01 819 47 | 244 | 241 | 280 | 292 | 2
o 72.7 |21.38| 3.19 263 | 261 | 257 | 258 | U8 | 243
b 774 | 2276 38.19 280 | 278 | 274 | 269 | 264 | 259
L 820 | 2414 819 207 | 204 | 201 | 285 | 280 | 2M
L §6.8 |25.51| 3.8 814 | 811 | 307 | 801 | 296 | 290
25 68.7 |20.20| 38.10 249 | 246 | 243 | 238 | 234 | 228
= 734 |21.68| 8.11 2606 | 263 | 259 | 254 | 260 | 244
* 781 |2295| 311 283 | 279 | 276 | 270 | 265 | 200
% 827 |24.82| 3.12 800 ( 206 | 202 | 287 | 281 | 275
- 874 12.70| 312 817 | 813 | 309 | 304 | 207 | 201
. 920 [27.08| 8.12 | 334 | 830 | 325 | 320 | 318 | 807
" 96.8 |28.46| 8.12 851 | 846 | 342 | 336 | 320 | 322

For detail dimensions see page 216,




CAMBRIA STEEL. 267

] LOADS IN THOUSANDS OF POUNDS FOR
9" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Pased on Gordon’s Formula r=_.i‘f1°2°'_£). Safety factor 4.
143600018
=117y
SERIES A.
Thiskness| Weight
ILength in Feet,. of of each
Plates, | Channal,
20| 22 | 24 | 26 | 28 | 30 | 82 | 54 | Inh |Lbsperh,
145 | 141 | 187 | 184 | 120 | 125 | 121 | 117 £ |18.256
160 | 156 | 152 | 147 | 143 | 138 | 184 | 129 u
175 | 171 | 165 | 160 | 155 | 150 | 146 141 «
180 | 184 | 179 | 174 | 168 | 163 | 18 | 188 «
o0¢ | 100 | 104 | 188 | w2 | 176 | 171 | 1% “
19 | 214 | 208 | 202 | 195 | 180 | 182 [ 176 «
223 | 223 | 215 | 200 | 202 188 “«
156 | 12 | 148 | 143 | 130 wo| 128 | % | 15
171 | 166 | 162 | 157 | 152 | 147 | 142 | 197 § “
181 | 176 | 171 | 166 | 160 | 154 149 g | -
901 | 105 | 100 | 184 | 178 | 172 | 167 | 161 “
5 | 210 | 208 | 197 | 101 | 385 | 179 | 178 &
931 217 | 211 | 204 | 208 | 101 [ 1% “
15 | 233 | 281 | 2 | 218 | 211 196 “
181 | 176 | 170 | 165 154 | 148
201 | 196 | 190 | 184 | 178 | 172 | 166 | 180 s
216 | 210 | 204 | 197 | 191 | 385 | 179 | 172 s
21 218 | 211 | oof | 197 | 201 | 188 “
230 | 232 | 24 | 217 | 210 1% «
60 | 258 | 246 | 238 | 230 | 228 | 26 | 207 s
275 260 | 251 | 243 | 26 | 226 | 219 «
915 o04 | 197 | 101 | 188 | 1w [ 1m0 25
230 | 924 | 218 | 210 | 204 | 197 | 189 | 188 “
246 | 230 | 232 | 224 | 217 | 200 | 201 | 194 “
261 | 258 | 266 | 238 | 230 | 222 | 213 | 206 “
26 | 267 | 260 | o2 | 243 | 285 | 226 | 218 "
91 | 282 | 274 | 265 | 256 | 247 | 28 | 229 § “
806 | 206 | 257 | a7 | 200 | 260 | 250 | 241 “

For detail dimensions see page 216
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268 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
10" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula 1&%- Safety factor 4.
143500072

o= 12—y
=4

> SERIES A.

Waight | Thick- '?hl Ares of | Least
of each | mess of Column | Radius of Length in Feet.
Plates. | Column. |Section.| Gyration,

LbsperFt.| Inch. |Lbsper Pt/ Sq.Ins| Inches. | 6 | 8 | 10 | 12 | 14 | 18
15 3 504 |14.92| 8.62 | 184 | 185 | 181 [ 179 | 176 | 178
i% 55.5 |16.42| 38.61 | 203 | 201 | 199 | 107 | 198 | 191
““ 60.6 |17.92| 859 | 221 | 220 | 217 | 215 | 211 | 207
i¢ 65.7 |1942| 358 | 240 | 288 | 235 | 282 | 220 | 235
- 708 (20.92| B8.58 | 259 | 257 | 254 | 250 | MV | 242
. 759 |2242| 857 | 217 | 275 | 272 | 268 | 264 | 259
L 810 |23.92| 856 | 206 | 203 | 200 | 286 | 2\W2 | 277
20 Y 604 (17.76| 8.62 | 219 | ;7 | 215 | 212 | 209 | 205
RY 65.5 |19.26| 3.52 | 238 | 286 | 233 | 280 | 226 | 223
£ 706 |20.76| 851 | 237 | 254 | 252 | 248 | 244 | 239
- 75.7 |22 851 | 235 | 272 | 270 | 266 | 262 | 257
s 80.8 |23.76| 351 | 204 | 291 | 288 | 2% 274
¢ 85.9 |25.26| 850 | 912 | S09 | 905 | 802 | 297 | 201
d 010 |26.76| 3.50 | 831 | 828 | 824 | 820 | 814 | 808
256 EA 704 |2070]| 842 | 255 | 258 | 250 | 247 | U2
L3 75.5 |2220| 343 | 274 | 272 | 268 | 265 | 260 | 255
o 806 |23.70| 843 | 203 | 200 | 287 | 282 | 278 | 2
% 857 |25.20| 843 | 811 | 808 | 805 | 800 | 295
th 90.8 |26.70| 843 | 8490 | 827 | 823 | 818 | 818 | 807
X 959 (2890 | 344 | 848 | 845 | 841 | 836 | 830 | 8M
“ 101.0 | 20.70| 344 | 967 | 864 | 8590 | 855 | 348 | B4l

804 |23.64| 833 | 202 | 289 | 285 | 281 | 276 | 2N
hS 855 |25.04| 834 | 510 | 807 | 803 | 200 | 294 | 288
i 90.6 |26.64| 835 | 820 | 825 | 821 | 817 | 811 | 805
. ;r, 957 |28.14| 336 | 847 ! B4 | 840 | B34 | 820 | B2
e 1008 |29.64| 356 | 966 | 862 | 858 | 852 | M6 | 830
. é 1059 | 8104 | 8.37 | 384 | 880 | 876 | 870 | 964 | 858
i 1110 |32.64| 5.87 | 408 | 899 | 804 | 888 | 481 | 87
35 Y 00.4 |26.58| 3.26 | 928 | 824 | 820 | 815 | 409 | 803
. 955 |23.08| 8.27 | 847 | 843 | 388 | 283 | 827 | 820
1 § 1006 |20.58| 3.28 | 365 | 361 | 857 | 851 | 844 | 837
iy 105.7 [31.08| 320 | 284 | 880 | 875 | 860 | 962 | 8M
ke 110.8 (32,58 8.29 | 402 | 808 | 893 | 887 | 870 | 872
oy 115.9 (84.08| 8.30 | 421 | 416 | 411 | 406 800
Ly 1210 |8558| 831 | 430 | 435 | 420 | 423 | 415 | 407

For detail dimensions see page 217.




CAMBRIA STEEL. 269

'.EA.FE LOADS IN THOUSANDS OF POUNDS FOR
10 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula PH—E:)—I?E.T&- Safety factor 4.
3500002
Iﬁ_ wl’ -
SERIES A
Thick- | Weight
Length in Feet. nessof | of each

22 |24 | 26 | 28 | 30 | 82 | 34 | 88

162 | 159 | 154 146 | 142 | 188 | 184 15
179 | 175 | 170 161 | 156 | 152 | 147 s
195 | 190 | 186 176 | 170 | 165 | 160 e

2% BEES
2

151
165
180
195 84
216 | 210 | 204 | 199 | 192 | 186
225
239
177
192
207

219 | 213

Plates,
Inoh,

228

243

259

192

Bl 213 | 208

230 | 224
2| 246 | 240 | 285 | 228 216 | 209 | 202 [ 195 .
268 | 256 | 251 | 244 | 286 | 230 | 223 | 216 | 209 e
o9 | 272 1 | M4 | 237 | 229 | 222 1
206 | 280 | 281 | 274 | 266 | 258 | 251 | U3 | 285 &l
208 | 222 | 216 | 210 | 204 | 198 | 101 | 186 | 180 25
245 | 238 | 232 | 225 | 219 | 213 | 206 | 199 | 193 3
261 | 2556 | 248 | 241 | 233 | 227 | 220 ( 213 | 206 i
278 | 271 | 263 | 256 | 248 | 242 | 234 | 226 | 219 o
204 | 287 | 279 | 271 | 263 | 256 | 248 | 240 | 232 i
811 | 303 | 205 | 286 | 279 | 271 | 262 | 258 | 245 s
827 | 819 | 810 | 802 | 204 | 285 | 276 | 267 | 258 -~
258 | 252 | 245 | 238 | 230 | 223 | 216 | 209 | 201 30
275 | 268 | 260 | 253 | 245 | 287 | 230 | 202 | 214 xg
201 | 284 | 276 | 288 | 260 243 | 2|7 | 28 o
807 | 801 | 203 | 284 | 276 | 267 | 2568 | 250 | 241 x5
824 | 817 | 808 | 209 | 200 [ 281 | 272 | 263 | 254 B
B2 | 333 | 824 | 815 | B05 | 206 | I86 | 276 | 267 g
858 | 849 | 439 | 330 | 220 | 810 | 800 | 200 | 280 72
230 | 282 | 273 | 265 | 256 | M8.| 240 | 282 | 224 35
806 | 208 | 280 | 279 | 271 | 262 [ 264 | 245 | 237 -
822 | 813 | 806 | 206 | 287 | 278 | 267 | 258 | 249 e
838 | 320 | 320 | 811 | 301 | 202 | 282 | 273 | 263 x4
854 | 845 | 836 | 826 | 816 | 306 | 206 | 286 | 276 e
871 | 361 | 851 | 841 | 830 | 520 | 810 | 209 | 289 wg
380 | 370 | 367 e ) 812 1 301 g

Far detail dimensions see page 217,




270 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
12/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula r——{’a—gog—),— Safety factor 4.

360001

- 147~

SERIES A

Weight | Thick. | Weight (Area of | Lesst

of each | messof Colamn|Radius of Length in Feet,

Ohannel, | Plates, | Column, |Section.| Gy

Lbs,porPt,| Inch. (LbeperPt|Sq.Ins| Inches. | 8 10 |12|14|16|18 |20 |22

205 | 14 | 648 |10.06| 4.41 | 235 | 233 | 232| 220| 207| 223 220| 217
[ 70.8 |20.81| 4.38 | 257 | 255 | 258| 250 247| 244| 240| 236
o 767 |2256| 4.86 | 278 | 276 | 273| 271| 267| 264] 260| 256
i 827 [24.31| 4.34 | 300 | 208 | 205| 202/ 288| 285( 280 275
. 88.6 [26.06| 4.82 | 821 | 819 | 316 313( 309 304f 300| 205
s 046 |27.81| 4.30 | 843 | 340 | 387| 333 330( 325
u“ 100.5 [20.56| 4.28 | 864 | 362 | 358 354/ 350 545
25 | 34 | 738 |21.70| 4.85 | 268 | 266 | 263| 261| 257 254 246
w“ 70.8 (28.45| 4.82 | 289 | 287 | 234| 282 278| 274| 270| 266
i 85.7 |25.20| 4.1 | 811 | 308 | 30| 303| 200| 294| 200| 285
“ 01.7 |26.95| 4.20 | 832 | 830 | 327 323| 819| 815| 810| 305
i 97.6 |28.70| 4.27 | 854 | 351 | 348) 844] 340| 835 330| 824
i 108.6 [80.45| 4.26 | 875 | 873 | 369| 365| 360 856| 850 543
“ 109.5 8220 4.25 | 807 | 393 | 390, 886| 381/ 876/ 370 363
80 | 34 | 838 |24.64| 4.27 | 804 | 302 | 299) 295 238 283| 278
o 80.8 (2680 4.26 | 825 | 823 | 320 316, 312! 308| 303} 208
“ 9.7 |2.14| 4.25 | 847 | 344 | 341| 337| 333| 820| 23| M7
i 101.7 [20.80 | 4.23 365 | 362 358| 858| B48| 843| 337
“ 107.6 |31.64| 4.22 | 300 | 887 | 383| 879] 74| 368| 863| 857
" 113.6 |83.39| 421 411 | 408 | 404] 400| 305 380| 382 377
“ 119.5 |85.14] 4.21 | 433 | 429 | 425 421] 415| 409] 402) 396
86 | 4 | 938 |27.58| 4.9 | 340 | 337 | 334} 830| 826 821| 816| 310
. 00.8 |20.58| 4.18 | 361 | 858 | 355| 851) 347| 341| 336{ 830
. 105.7 |81.08| 4.18 | 883 | 880 | 376| 872 367| 862 56| 349
“ = | 1117 |3283| 417 | 405 | 401 | 897 892| 888| 882| 876| 360
i 117.6 | 8458 | 4.16 | 426 | 422 | 418! 413! 400! 402{ 396] 389
“ 123.6 (8683 | 4.06 | 448 | 444 | 439 429 423| 416| 408
i 120.5 |88.08 | 4.15 | 469 | 465 | 461 455 449 498
40 3 1088 |80.52| 4.13 | 876 | 873 | 860| 365| 360| 854| 349) 343
“ 1008 |82.27| 412 | 398 | 894 | 390 386] 880| 874| 868| 863
“ 1157 |34.02| 4.12 | 419 | 416 | 411] 406] 401| 395 388 582
u“ 1217 |85.77| 4.12 | 441 | 437 | 433 427| 421| 415| 408| 402
i 127.6 |87.52| 4.11 | 462 | 458 | 454] 448| 442| 485( 428) 420
“ 133.6 |89.27| 4.1 | 484 | 480 | 475/ 469| 463| 456( 448| 440
" 1205 |41.02| 4.11 | 505 | 501 | 496/ 490' 483 476! 468| 450

For detail dimensions see page 2U7.




CAMBRIA STEEL. 271

| SAFE LOADS IN THOUSANDS OF POUNDS FOR
12/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P=m-.
© 1 l2LF

860002

Safety fuctor 4.

fe-m 147

SERIES A,

Length in Feet.

316 | 310 | 801 | 203 | 285 | 277

i 200
51 | M3 | 834 | 825 | 316 | 307
368 | 358 | 350 | B41 ﬁ% 522

402 | 301 | 383 | 378 | 362 | 952
For detail dimensions see page 217,

Thisk-
ness of
Plates,
24|26|28|30| 82 | 84 | 38 | 388 | 40 44 | Inch, |LbsperPt,
3| 200 201 106 | 193 | 188 | 184 | 179 | 175 [ 170 20.5
2| 228| 223| 220{ 214 | 209 | 205 | 200 | 195 [ 190 | 186 “
o 246/ 242 297| 232 | 227 | 221 | 216 | 211 | 206 | 200 i€
266 200| 256) 249 | 244 | 238 | 232 | 227 | 23 | 216 .
285 270| 274) 267 | 261 | 2556 | 249 | 242 | 287 | 230 L
804] 207| 201 285 | 278 | 271 28 | 21 | 245 .e
822/ 16| 300| 802 | 206 | 288 | 281 | 274 | 267 | 250 £
2371 235| 228 228 | 218 | 213 | 208 197 | 198 | ¥ 25
256] 251| 246] 210 | 235 | 230 | 224 | 218 | 213 | 207 (1
275 260| 263 268 | 252 | 246 | 241 209 | 222 "
203! 2a8| 282 275 | 270 | 263 | 256 | 250 | 243 | 287 L
812( 306 300 286 | 280 | 272 | 265 | 259 | 252 “
831| 824| 818( 811 | 308 | 205 | 280 | 281 | 278 | 267 s
g 850| 843| 335 329 | 320 | 812 | 306 | 207 | 289 | 281 L
268| 262( 257| 251 | 245 234 | 228 | 228 | 218 30
287| 2811 276| 260 | 263 | 256 | 250 | 244 | 237 | 232 L
806! 200! 203! 287 | 280 | 273 | 267 | 260 | 253 | 246 L
325/ 818| 311| H04 | 207 | 200 | 282 | 275 | 268 | 261 s “
243| 237( 320/ 821 | 813 | 807 | 209 | 201 | 282 | 276 b
362] 354| 347) 830 | 331 | 322 | 315 298 | 200 &
881| 872| 865 857 | 348 | 880 | 382 | 823 | 314 | 305 L
200| 292| 286| 280 | 273 | 266 | 250 | 253 | 46 | 239 | ¥ 35
24| 8181 311| 304] 206 | 200 | 283 | 275 | 268 | 262 | 24 "
4| 337 822! 3814 | 308 202 | 984 | 277 | 210 ({
56 840| 832 | 323 | 817 | 308 | 300 | 201 | 283 L
875 358! 349 ! 341 | 882 | 325 | 816 | 307 | 208 L
804 876/ 367 | 358 | 349 | 341 | 832 | 823 | 813 b
411 804! 385 | 875 | 365 | 356 | 348 | 338 | 828 (1.
320/ 801 | 203 | 285 | 277 | 260 | 262 40
848
367
886
405
3| 424
442

BEENESE 28228

§EEZEE
GEYERER




272 CAMBRIA STEEL.

—

SAFE LOADS IN THOUSANDS OF POUNDS FOR
156 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

636,

Based on Gordon’s Formula P "‘['1"::.); Safety factor 4.
(VR | S +36ml"
ﬁ SERIES A,

Weight | Thick- v-sn rea of | Least

of each | ness o Column Radius of Length in Feet.

(Channel, | Plates, umn, |Ssction.| Gyration.|

Dhe.per Ft.| Tnch. !.hq-h.&l.l-. Inches, | 12|14[16|18 2022|2426 28
a3 !f 100.4 [3255]| 5.41 | 890

s {s 116.6 | 34.68| 5.38 | 425

i 123.8 |86.80 | 5.38 | 451

L 131.0 | 88.92| 5.83 | 476

< 138.2 | 41.05| 5.81 | 502

b 145.4 |43.38| 5.20 | 529

5 152.7 | 45.80 | 5.24 | 585

86 113.4 |33.33| 5.40 | 400

L 120.6 |85.46 | 5.57 | 485

@ 127.8 |87.68 | 5.35 | 461

o 135.0 | 89.70 | 5.82 | 456

- 142.2 [41.83| 5.30 | 512

£ 149.4 |43.96| b5.28 | 538

LY 4 | 156.7 |46.08| 5.27 | b6d

40 | %4 | 1284 |86.27| 535 |44

“ ‘f, 180.6 | 38.40| 583 | 470

& ; 157.8 |40.52| 5.31 | 400

“ 'E 15,0 [4261| 5o |52

" 1522 |44.77| 5.271 | 58

b 150.4 [46.90| 526 | 57

i 166.7 |49.02| 5.24 | 600

45 1334 (80.22| 531 | 480

. 140.6 | 41.36| 5290 | 606

o 147.8 [43.48| 5.27 | 582

o 155.0 (45.60| 5.2 |58

u“ 1622 4773 | 524 | 534

" 69.4 |49.86| 5.23 | 610

L 4 | 1767 [6L98| 221

BO | 8 143.4 |4237| 526 | 516

- 150.6 | 44. 5.24 | 542

# 157.8 |46.42| 5.23 | 568

A 165.0 |48.54| 5.21 | hM

e 172.2 | 50.67 | 5.20 | 620

£ 179.4 | 5280 519 | 646
b 5.18

521
5.19
5.18
5.
5.
jj 5.
% B.

—
I-'-Hlmﬁl
i

mlm
708 708 606 659 652
For detail dimensions see page 217,




CAMBRIA BTEEL.

2738

SQUARE ENDS.

50 000

Based on Gordon's Formula r—m.

SERIES A.

j mE LOA‘DS IN THOUSANDS OF POUNDS FOR
! CHANNEL AND PLATE COLUMNS.

Safety factor 4,
360007 .. 177

Thick- | Weight

Length in Feet. nessof | of each

i Plates, | Channel,

' §0|82|54|36 |88 (40|42 (44| 46 | 46 | 50 | 562 | Inh, |LbsperFt,
863| 957| 351| 345| 340| 834| 827| 22| 316 | 500 | 304 | 297 33
885 881 874| 308| 361 856/ 340 | 842| 835 | 520 | 822 | 815 i
400| 402 397| 890| 383| 876| 370| 62| 355 | 847 | 342 | 834 <
432| 425| 418| 41| 405| 897| 889 | 381| 875 | 867 | 839 | 351 o
456| 449| 441) 433| 425| 419] 411| 402| 394 | 388 | 379 | 871 b
478| 472] 464| 456 17| 438 432 423| 414 | 405 | 307 | 300 Y
501|493 476| 467| 460 451 | 442| 432 | 423 | 416 | 407 4 L
870| 306| 360| 53| 548| 42| 835 830| 323 | 316 | 310 | 804 | 3¢ 35
804| 887 376| 369] 364 357/ 349| 842 | 837 | 820 | 822 | ¥ [
417 411! 44 801| 383) 876| 870 362 310 | 3 | 1 “
441| 434] 426 419 413 405| 307 339 875 | 367 | 850 | N s
~d63| 457 440| 441| 433| 427| 418| 410| 401 | 393 | 386 | 378 L
go 478| 472| 464) 455| 446| 437 | 431| 422 | 413 | 404 | 397 s
0| 501 493 477| 468 450| 452| 442 | 483 | 423 | 414 | ¥ “

403| 806 300| 884| 377| 870| 363 | 857| 850 | 342 | 387 | 320 | 84
47| 420] 412| 405 292| 384| 876| 870 | 363 | 355 | 847 e
%60 4431 435] 427| 420] 413] 405 897 889 874 | 206 s
" 472| 466| 458] 450( 441| 433] 427 | 418| 400 | 400 | 802 | 885 | Y i
405! 487| 470| 472 464| 455] 446 439 430 | 420 | 411 | 402 | & £
. B19| 510{ 502| 495 486| 476 467| 457| 450 | 440 | 431 | 421 } s
B42| 533| 524| 515 505| 498| 488 | 478| 468 | 458 | 450 | 440 | %4 e
436| 420) 421] 414| 406 400( 892 384| 876 | 870 | 862 | 354 | 24

458| 452 444 436) 428 420| 414 | 405| 897 | 888 | 880 | 874 [
431/ 473] 465| 459| 450 441| 433 | 426| 417 | 408 | 399 [ 390 s
50| 496 488] 479| 472) 463| 454 | 445| 485 | 428 | 419 ( 400 [
- 528|519 510| 501| 492] 485 475 465| 456 | 446 | 488 | 420 s
52| 542 533 523 514) 506/ 496| 486| 476 | 465 | 435 | 448 } L
B73| 666 556 516) 536) 525| 515| 507| 496 | 485 | 475 | 464 | ¥4 s
466| 450 451| 445) 437| 428) 420| 411| 405 | 896 | 387 | 379 50
90| 482 474, 465 456] 450| 441| 432| 423 | 414 | 407 | 308 A
% 505! 496 487| 478| 471| 462| 453| 443 | 433 | 424 | 417 &
528 519/ 510| 500| 400 481 473| 463 | 458 | 443 | 433 s
| 558| 510 b12) 532) 522 512) 502| 401| 484 | 473 | 463 | 452 s
- DR2| 672 562] b 44| 533| 623| H1Z| HOL | 493 | 482 | 471 e
605| 505/ 55  574| 566 55| H44| 533| 521 | 510 | 499 | 490 | T4 s
497| 491 482| 474| 465( 450 447 440 481 | 421 | 412 | 403 B5
520| 512| 503/ 406| 487| 477 463 | 438| 448 | 441 | 431 | 422 &
Bi4| 535! 525 516| 500| 400] 450| 470| 409 | 458 | 448 | 441 L]
B67 aﬁ, 548 538| 528] 520( H10| 490| 489 | 478 | 488 | 457 L
asu bs1| sn; 'u;o mo! 530( 531 520| 50D | 408 | 487 | 476 | & .
572| 560 540 511| 529 | 518 | 506 | 49 3} 5
_qas 627 am ws 598] 582| 570| 558| 510 | &37 | 525 | 514 i L

For detail dimensions see page 217.




274

CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
CHANNEL UMNS.

e

AND PLATE OOL
SQUARE ENDS.

Based on Gordon's Formula I’—%- Bafety faetor 4.

1+35000 18

H..."‘.—

Weight | Thickness| Weight | Area Least
of ench of of |of Column Radius of Length in Feet.
Channel, | Plates, | Column. | Section. | Gyration.
Lbs.perFt.| Inch, |Lbs.perFt.| 8q. Ins. | Inohes, 4 8 8 | 10| 12
8L3 9.26 2.74 115 114 112 | 110 | 107
1 85.1 .39 273 120 127 126 | 123 | 171
i3 89.0 1151 7 142 141 130 | 186 | 134
d 42.8 12 2.70 156 155 158 | 150 | 147
" 46.6 13.76 270 170 169 166 | 163 | 160
“ 50.4 2.69 184 183 180 | 176 | 172
L 8 5.3 16.01 2.68 198 196 193 | 190 | 185
10.5 b 36.3 10,68 2.68 132 131 120°| 126 | 128
[ 40.1 11.81 2,67 146 145 142/ 140 | 157 |
L 44.0 12.93 2.66 160 158 156 | 158 | 150
] 47.8 14.06 2.66 174 172 170 | 166 | 163
L 51.6 15.18 2.6 188 186 188 | 179 | 176
L b5.4 16.31 2.65 197 | 198 | 180
“ 59.3 17.43 2.66 216 213 210 | 206 | 202
138 41.3 12.14 2.54 150 1 14€ | 143 | 139
L 45.1 2.62 164 162 160 | 157 | 153
L 49.0 14.39 2.62 178 176 173 | 170 | 1684
“ 52.8 15.52 2.62 1 190 187 | 143 | 179
i 56.6 16.64 2.61 206 204 200 | 197 | 192
“ 60,4 17.77 2.61 220 2i8 214 | 210 | 205
“ 64.3 18.80 2.61 254 231 227 | 23 | 218
15.6 46.3 13.62 247 169 166 164 | 160 | 155
5 50.1 14.75 2.5 183 180 178 | 174 | 169
" 54.0 15.87 2.57 196 14 191 | 187 | 182
i 57.8 17.00 2.57 210 208 200 | 195
“ 61.6 18.12 2.57 224 222 218 | 214 | 208
“ 65.4 19.25 2.57 238 236 227 | 21
“ 69.3 20.87 2.57 2 249 245 | 240 | 234

For detail dimensions see page 218,




CAMBRIA STEEL. 2756

:m LOA.DB IN THOUSANDS OF POUNDS FOR
' CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50 000

Based on Gordon's Formula Pa-——(-—m—m Safety factor 4
1 ;
P e
SERIES B.
Thickness! Weight
Length in Feet. of | ofeach
Plates, | Channmel,
14 | 16 | 18 | 20 22 24 28 28 Inch. |Lbs.perFi
106 | 1 9 92 88 85 82 8
118 | 114 | 111 107 103 9 95 a1 ol
180 | 12 | 128 118 114 108 106 101 -
148 | 140 | 134 150 125 120 115 110 ol
165 | 161 146 141 136 131 120 120 "
268 | 163 | 15 153 147 141 185 130 »
81 | 175 | 170 163 158 151 145 140 At
320 | 116 | 13 | 168 105 100 96 92 10.5
188 | 19 | 125 121 116 111 107 102 oo
45 | 141 136 182 17 122 n7 112 o
268 | 164 | M8 | 143 138 133 297 12 At
171 | 166 | 160 1 149 143 137 151 At
s | 178 | 172 166 160 5 147 141 Ak
196 | 190 | 184 178 171 1id 157 151 s
285 | 141 | 126 | 121 116 112 107 102 13
149 | 144 | 1489 185 12 124 119 114 e
162 | 157 | 161 | M6 134 134 129 13 At
174 | 169 | 103 158 151 145 183 o
186 | 181 176 168 162 1556 149 143 e
190 | 198 | 187 189 173 166 152 A
211 | 206 | 198 191 184 176 109 162 -
161 | 146 | 140 135 129 24 118 113 15.5
164 | 1560 | 158 148 142 136 130 o
178 | 172 | 166 | 160 153 147 141 134 .
190 { 184 | 178 171 164 158 161 144 s
203 | 196 | 189 182 175 168 161 154 A
215 | 200 | 201 194 186 179 171 163 as
L 28 | 2n | A8 A5 196 189 181 178 A

For detail dimensions see page 218.




278 CAMERIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
7" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

pe- 11—y

SERIES B.

Weight | Thick- "jf"‘ Areaof | Least

of each | nessof Column | Radins of Length in Feet.

Channel, | Plates, | Column, | Section. | Gyratjon.

Lbs.perPt.| Inch, [LbeperPt, 89, Ins,| Inches, B8 8 10112 [14 ] 18

976 | % 882 [11.20| 320 | 138 | 137 | 185 | 132 | 180 | 127
as 420 (1258 | 227 | 155 54 | 151 | 149 | 146 | 143
" 47.6 |13.95| 8.3 | 172 | 170 | 168 | 166 | 163 | 160
L1 1s 522 (1582 | 835 | 189 | 187 | 185 | 182 | 179 | 1%
o 1 56.9 |16.70 | 8.84 | 206 4 | 202 | 198 | 185 | 101
a¢ 615 |18.08| 833 | 223 | 221 | 218 | 215 | 211
£ 663 |19.45| 882 | 240 | 288 | 235 | 281 | 227 | 223

1225 34 | 43.2 (1270 | 38.08 | 156 [ 155 | 158 | 150 | 147 | 143
i 479 |14.08| 316 | 173 | 172 | 169 | 166 | 168 | 15
i % 626 [1545| 822 | 190 | 188 | 186 | 183 | 180 | 175
.. 57.2 |16.82| 8.20 | 208 | 206 | 203 | 200 | 196 | 192
gt 619 [18.20| 331 | 225 | 220 216 | 218 | 208
s éé 60.5 |19.58'| 4.30 | 242 | 239 | 286 229 | 204
¥ 71.8 | 20.95| 8.20 | 250 | 256 | 253 | 249 | 244 | o839

14.75| 3 48.2 |14.18 | 290 | 174 | 172 | 170 | 167 | 168 | 159
o 529 |15.56 | 8.07 | 191 | 180 | 186 | 183 | 170 | 176
i 57.6 |16.93| 314 | 200 [ 206 | 208 | 200 | 196 | 192
o s 622 [18,30| 220 | 2% | 2 22) | 216 | 212 | 208
s Y4 66.0 |10.68| 8.26 | 243 | 240 | 237 | 238 | 220 | 224
17 716 |21.06| 3.27 | 260 | 257 [ 258 | 250 | 2456 | 240
- 768 |2243| 327 | 297 | 274 | 270 | 266 | 261 | 256

1726 Y4 532 |15.64| 291 | 192 | 190 | 187 | 183 | 179 | 174
e : 579 [17.02| 299 | 209 204 | 200 | 195 | 191
5 62.6 (18,80 | 3.06 | 226 | 224 | 220 217 | 212 | 7
" 67.2 |110.76| 813 | 243 | 240 | 237 | 234 24
st 719 | 2114 | 319 | 260 | 258 | 254 | 250 ( 245 | 240
e 76.5 |22.52| 8.24 | 297 | 25 | 271 | 267 | 262 | 257
s S8L3 |23.80| 9.24 | 204 | 201 | 288 | 283 | 278 | 272

19.75 582 (17.12| 285 | 210 | 207 | 204 | 200 | 195 | 190
e 620 | 18.5 293 | 28 | 225 | 221 | 27 | 212 | 2
o 67.6 |19.87 | 3.00 | 244 | 241 | 238 | 233 | 298 | 228
s* 72.2 |21.24| 8.07 | 261 | 250 | 254 | 250 | 245 | 240
<4 769 |22.62| 813 | 279 | 275 | 212 | 267 | 262 | 256
i 81.5 [24.00| 8.19 | 206 | 208 | 289 | 284 | 28 | 278
= 86. 25.87| 82 | 3131 500 | 305 801! 204 | 288

For detail dimensions see page 218,




CAMBRIA STEEL.

277

SAFE LOADS IN THOUSANDS OF POUNDS FOR
HANNEL AND PLATE COLUMNS.

7 O

Based on Gordon's Formula P=

SQUARE ENDS.

0000
T a2LF

36 000 r2

- 11 =

Safety factor 4.

Length i t i gfgi‘
n Feet. o
Plates, | Chanmel,
18 | 20 | 22 | 24 | 26 | 28 | 80 | 82 34 Inch. |Lbs.per Pt
124 | 121 | 118 | 114 | 111 | 107 | 108 | 100 97 9.75
140 | 137 | 133 | 130 5 121 | 117 | 14 | 110 £
156 | 152 | 148 | 144 | 140 | 186 | 182 | 1 123 A8
171 | 167 | 163 | 159 | 154 | 149 | 145 | 140 | 138 2
187 | 182 | 178 | 178 | 168 | 163 | 158 | 153 | 147 s
202 | 198 | 192 | 187 | 182 | 176 | 171 | 1656 | 160 ;{ &
218 | 213 | 207 | 201 | 196 | 190 | 184 | 178 | 172 ¢
140 | 136 | 132 | 128 | 124 | 119 | 1156 | 111 | 107 14 | 12.256
156 | 152 | 147 | 143 | 139 | 181 | 120 | 125 | 120 5 «
172 | 167 | 163 | 158 | 153 | 148 | 143 | 1390 | 133 (L4
188 | 183 | 178 | 173 | 168 | 163 | 158 | 1563 | 148 4
204 | 190 | 194 | 188 176 | 171 | 165 | 160 s
218 | 213 196 | 190 | 184 | 178 | 172 s
D34 | 228 | 222 | 216 | 210 197 | 190 | 184 5k
155 | 150 | 145 | 141 8 | 127 | 12| 117 1 | 1495
171 | 166 | 161 151 | 146 | 141 | 136 | 130 £
187 | 182 | 177 | 172 | 166 | 161 | 150 | 149 | 144 AF
203 | 198 | 192 | 187 | 181 | 175 | 169 | 163 | 138 gt
219 | 214 | 209 | & 196 | 190 | 184 | 178 | 172 SF
945 | 220 217 | 210 197 | 190 | 184 g
o950 | 244 | 238 | 231 | 223 | 216 | 209 | 203 | 196 (4
160 | 164 | 160 | 154 | 148 | 148 | 137 | 132 17256
186 | 180 | 175 | 169 | 163 | 157 | 152 | 146 | 140 i¥
002 | 197 | 160 | 185 | 178 | 172 | 166 | 1 154 4
218 | 212 | 206 194 | 188 | 180 | 174 | 167 55
955 | 208 | 222 | 216 | 208 | 202 [ 185 | 180 | 181 £
| 250 | 244 | 238 | 231 | 224 | 217 | 209 | 202 | 195 gt
2685 | 2590 | 252 | 245 | 238 23 | 215 s
185 | 170 | 178 | 167 | 161 | 155 | 149 | 143 | 137 1 |19.76
D01 | 195 | 189 | 182 | 176 | 169 | 163 | 157 | 130 B
017 | 211 | 205 | 198 | 101 | 185 | 177 | 170 | 164 Ay
238 20 | 214 | 206 | 109 | 192 | 185 | 178 13
940 | 243 | 236 | 220 | 222 | 215 | 207 | 200 | 102 £
267 | 259 | 252 | 245 | 26 | 220 | 22 | 214 | 206 5
982 | 275 | 266 | 250 | 251 | 243 | 236 | 227 | 219 £

For detail dimensions see page 218.




278 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
8" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordoots Formula rs——%%-oz—)—,- Safety factor 4.

35000

- -

Weight | Thick- Vdfht ]Aﬂlofl Least

of each | ness of o Column |Radius of Length in Feet,

Channal, | Piates. | Column. |Section.| Gyration.

LbsperPt.| Inch. |Lbs.perPi.|Sq.Ins| Inches, | 6 B 10 | 12 |14|16|18

11.25 429 |1250| 8.62 157 | 166 | 154 | 1562 | 1560] 147| 144
s 48.0 |1420| 8.70 176 | 174 | 172 | 171 | 168] 165| 162
ol 53.1 |15.70| 8.72 194 | 193 | 191 | 180 | 186( 183 180
¥ 68.2 |17.20] 8.70 218 | 211 | 209 | 207 | 208 200| 196
Lo 63.83 |18.70| 8.68 Bl | ¢ 227 | 224 | 221]| 218 218
5 ' 654 | 20,20 3.66 250 | 248 | 245 | 242 | 230| 24| 230
- 735 |2L.70| 3.65 268 | 266 | 264 | 260 | 256 252| 247

13.756 47.9 11408 s8.52 174 | 172 | 171 | 168 | 165| 163] 159
g 53.0 |15.58 | 3.60 193 | 191 | 189 | 187 | 184{ 181| 177
> 58.1 |17.08( 8.67 211 | 209 | 207 202| 198] 195
g 63.2 | 18.5 8.67 230 | 228 | 226 | 228 | 220} 216| ;12
i 68.3 [20.08| 3.66 248 | 246 | 244 | M1 | 287 229
i 73.4 |21.58| 8.64 267 | 206 | 262 255| 250| 246
- 8.5 |23.08| 3.63 285 | 288 | 280 | 2v6 | 272 268] 262

16256 4 52.9 |15.56 | 38.42 192 | 1907 188 | 185 | 182| 179| 175
. B8.0 |17.06| 3.50 211 | 209 | 206 | 204 | 2007 197| 193
vE 63.1 |18.56| 8.58 229 | 228 | 225 219| 215] 211
L) 68.2 | 2006 | 3.64 248 | 246 | 244 | 240 | 2387| 233] 229
L 73.8 |21.56| 38.68 266 | 264 | 261 | 258 | 254| 250] 245
b 784 |23.06| 3.62 285 | 288 | 279 | 278 | 272| 268| 262
Lid ég 83,56 | 24.56 | 3.61 803 | Sul | 208 | 294 | 280 285( 270

18.756 57.9 |17.02]| 3.34 210 | 208 | 205 1991 195| 191
g 63.0 |18.52| B8.42 220 | 227 | 224 | 221 | 217 213] 208
L 68.1 |20.02| 3.50 | 247 | 245 | 242 | 289 | 235( 281| 27
L 73.2 | 21.52| 3.57 266 | 264 | 261 | 257 | 24| 249 245
L 78.3 | 23.02| 3.61 284 | 282 1 279 | 276 | 271| 267) 262
L4 83.4 | 2452 3.60 808 | 801 | 297 F 2841 279
L 8.6 |26.02| 3.59 822 | 819 | 3156 | 312 | 807| 801| 206

2125 2 62.9 | 1850 3.27 208 | 226 | 223 | 219 | 215 211 206
B 65.0 [20.00| 3.36 247 | 244 | 241 | 238 | 234 229 224
£%. 78.1 | 21.50| 3.48 266 | 268 | 260 | 256 | 202| 247| 243
& ﬁ 78.2 123.00| 8.51 284 | 282 | 279 | 276 | 270 265| 260
= 83.3 |24.50| 8.57 808 | 300 | 207 | 203 | 289{ 283 278
5 83.4 | 26.00| 3.57 321 | 319 | 815 | 811 | 306| 801 295
- 3.5 |127.50' 8.57 0 | 387 | 338 824 8181 313

For detail dimensions see page 218,




CAMBRIA STEEL. 279

| BAFE LO.A.DB IN THOUSANDS OF POUNDS FOR
! CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula Pn%- Safety factor 4,
35000
H--.lzﬂ_
SERIES B.
Thickness | Weight
Length in Feet, of of each
Plates, | Channel,
| 20|22| 24 | 26 | 28 | 30 | 32 | 34 | 86 | 38 | inch. |LbaperFt.
138) 135 | 131 | 128 | 124 | 121 | 117 | 114 | 110 1 11.26
156( 152 | 148 | 144 | 141 | 137 1L
172f 168 | 164 | 160 | 1556 | 151 | 147 | 143 | 189 P
180 184 | 180 | 175 | 170 | 166 | 161 | 136 | 151 L
200 | 194 | 190 | 184 | 179 | 175 | 169 | 164 a L
2211 215 | 210 | & 1 104 | 188 | 182 | 176 L
237| 281 | 226 | 219 | 214 | 207 | 202 | 195 K
1521 149 | 144 | 140 | 137 | 132 | 128 | 124 | 120 % 13.756
170! 165 | 161 | 157 | 158 | 148 | 144 | 139 | 134 5 oL
187 183 | 178 | 173 | 168 | 164 | 159 | 154 | 149 ]
109 | 193 | 187 | 188 | 178 | 173 162 ;‘g Lo
210 214 | 209 | 203 | 198 | 193 | 186 | 181 | 175 1
236{ 280 | 224 | 218 | 213 | 206 104 Q oy
251| 246 | 239 | 233 | 226 | 220 | 213 | 207 | 200 L1
167| 163 158 | 149 | 144 | 140 | 135 | 130 16.25
J89 184) 179 | 175 | 170 | 165 | 160 | 155 | 150 | 145 i
906|202 197 | 191 | 187 | 181 | 176 | 170 | 165 | 160 5
oo4) 219 214 | 200 | 203 | 198 | 191 | 186 | 180 | 175 L
[ 240( 2350 230 | 223 | 218 | 211 | 206 | 199 | 194 | 187 .
2n7] 251) 245 | 239 | 283 220 | 2183 | 207 | & iy
a4l 267) 261 | 264 | 247 | 241 | 233 | 227 | 219 | 218 Z W
| 286|181 176 | 171 | 166 | 161 | 155 | 150 | 145 | 140 | 3{ |18,76
D 204! 100| 194 | 188 | 182 | 197 | 171 | 166 | 161 | 155 ¥
2211 216/ 210 | 2056 | 199 | 193 | 188 | 182 | 176 | 170 e
(230 233] 228 | 222 | 216 | 210 | 203 ! 198 | 191 6 ; g
,'%? 2501 245 | 238 | 231 | 226 | 219 | 213 | 208 | 200 e
272| 267 260 | 204 | 247 | 240 | 233 | 226 | 219 | 212 ok
"280| 2831 276 | 260 | 262 | 254 | 247 | 230 | 282 L
201 196/ 191 ( 184 | 178 | 173 | 167 | 161 | 156 | 150 1 21.25
219| 214/ 208 | 202 | 196 | 190 | 184 | 178 | 172 | 165 ﬁ e
' 231 225 | 218 | 212 | 206 | 200 | 193 | 187 | 180 -
248| 243 | 236 | 228 | 223 | 216 202 | 196 o
272 265) 260 | 262 | 246 | 239 | 231 | 225 | 218 1 -
280| 2821 276 | 268 | 261 215 | 239 | 231 | 224 oo
805’ 208! 201 | 283 | 276 | 268 | 260 | 253 | 244 | 287 b

For detail dimensions see page 218.




CAMBRIA STEEL.

—

SAFE LOADS IN THOUSANDS OF POUNDS FOR

SQUARE ENDS.

97 CHANNEL AND PLATE COLUMNS.

Based on Gordon's Formula P‘%. s-r'ety factor 4.
36000 ¢4

=13 —
E SERIES B.

Weight |Thick- | Weight [Areaof | Loast
of each |nessof, of |Column Radius of Length in Feet.
Channel, | Plstes. | Column, |Section. | Gyration.
Lbs.perPt.| Inch, (Lbs.perPt|Sq.Ins.| luches. | 6 8 (10121416 |18 20
13.256 48.6 |14.28 | 406 177 | 176 | 174] 172| 170] 138| 166| 163
o 54.1 | 16,00 | 410 107 | 196 | 194| 192) 190] 187| 184| 181
8 50.7 |17.68 | 4.07 217 | 216 | 214 212 209 207| 203| 200
8 65.2 |19.16 | 4.04 27 | 236 m-l] 21| 228 25 MI 218
g 70.7 |20.78 | 4.02 567 | 56 253:' 251 48| 244| 240 236
i 76.2 |2240]| 400 277 | 276 | 23] ‘70| 267] 2631 259| 25
2 SLT |2408| 3.9 297 | 296 | 23| 200 mﬁl E‘.‘I mi 3
15.0 521 |15632| 3.97 190 | 188 | 187| 185 ﬁ 180| 177| 174
" 57.6 |16.04 | 4.06 210 | 208 | 207| M| < 1991 197| 195
E 63,2 |18.57 | 4.05 230 | 228 | 226! 24 22ﬂ 218{ 215 212
A 68.7 |2.20| 4.0 250 | 249 | 246 244| 241] 237] 234) =
AE 742 |2.82| 4.01 270 | 2068 | 266 263| 260 256| 252 248
8 79.7 | 28.4 99 200 | 288 | 286| 28| 279| 275| 271| 266
i 85.2 | 26,07 | 397 310 | 808 | 306 802 200| 205( 200/ 285
20.0 621 |18.26] 878 226 | 224 | 222| 219| 216{ 213| 200| 205
4 67.6 |19.88 | 3.87 246 | 244 | 242 230] 236) 233) 228| 234
.3 73.2 |21.51 | 3.9 266 | 264 31'&] 260| 56| 2521 248| 244
" 78.7 |23.14| 3.9 286 | 285 | 283 127 272 265 263
4 842 |24.76| 396 306 | 305 | 302 m; 21| 286 20
i 89.7 |26.39| 3.9 327 | 825 | 322 318 314 509 304 299
“ 95.2 [28.01| 394 | 347 | 345 | Bd2 m’ 833 828 :ml a7
260 | 4 | 721 |2120| 8.64 | 262 | 260 | 257| 254 251| 46| 242 236
F 76 |2282]1 B.73 283 | 280 | 277| 274] 270| 266/ 261| 2556
o 83.2 | 24456 | 3.81 803 | 300 | 208 2D-l| 2001 285 281| 276
A 88,7 | 20.08 | 8.8 523 | 820 | 817| 814] 810( 805/ 01| 205
;" 9.2 |7770| B.02 343 | 841 | 87| 833 820] 324 319 314
B 9.7 12982 30 363 | 861 | A07| 853 B48] 843 338 292
il 105.2 {80.95 1 8.90 882 | 880 | 877| 873 968! 362 357! 850
For detail dimensions see page 218




CAMBEIA STEEL. 281

SAFE LOADS IN THOUSANDS OF POUNDS FOR
9/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P 5?12"10‘), Safety factor 4.
35000 7t
- 197
SERIES B.
Thickness| Weight
Length in Feet. of of each
Plates, | Channal,
| 22|24 (26 |23 30‘ 82 |84 | 36 | 38 | 40 | 42 | Inch. |LbsperFi.
150| 157| 15| 150| 146] 145 | 190 | 136 | 132 | 128 | 128 13.25
78| 174] 172 168| 164| 160 | 156 | 152 | 148 | 144 | 140 i
196| 102{ 188| 184| 180 175 | 171 | 167 | 163 | 158 | 154 “

. 214| 210] 206| 201| 106 192 | 187 | 182 | 177 | 172 | 167 “
25| 07| 200f 217) 212 207 | 202 | 196 | 191 | 186 | 181 “
250, 245 240| 254 220| 223 | 217 | 211 | 206 | 200 | 194 "
 268| 26] 257| 251| 245 29 | 238 201 | 215 | 208 | ¢ “
171] 167| 164{ 159 156| 152 | 148 | 144 | 140 | 136 | 152 15.0
190| 186( 182 178| 174| 109 | 165 | 161 | 156 | 152 | 148 W

| 208 204| 109| 195 190| 186 | 181 | 176 | 172 | 167 | 162 “
‘905 221| 216/ 212| 207| 202 | 197 | 192 | 187 | 181 | 178 “
943 28 253| 28| 223 217 | 212 | 206 | 200 | 195 | 189 “
261) 256| 251] 245 29| 3 | 27 | WA | 25 | 200 | W [ K |
280| 274| 268( 251 255| 243 | 242 | 285 | 20 | 28 | 216 “
o01f 197| 102 187|188 177 | 172 | 168 | 182 13| %
20| 215( 211| 206/ 2001 195 | 190 [ 185 | 180 | 174 | 168 i

30 234| 229/ 224) 218| 213 | 207 | 202 | 196 | 191 | 1%6 “
958 258 247| 242 236 24 | 218 | 213 | 205 | 200 “
275, 260| 26| 258 251 %0 | 22 | 226 | 20 | 214 “
908{ 287| 281 274| 268) 261 | 256 | 248 | 241 | 234 | 28 “
811| 805 28| 201| 284) 277 | 270 | 263 | 256 | 247 | 240 “
226! 21| 214/ 200 202 | 197 | 190 | 185 | 179 | 17 26.0
950 245 238| 953 227 220 | 214 | 207 | 201 | 196 | 189 o
960 264) 258| 252 245| 28 | 22 218 | 212 | 208 “
288 83| 276) 270| 264) 257 | 250 | 242 | 236 | 29 | 222 “
808 501| 205( 288 280| 273 | 266 | 250 | 22 | 245 | 28 “

820/ 319) 312| 404 296| 289 | 281 | 274 | 66 | 260 | 251 “

844 385| a28] 520 318/ 809 | 207 | 280 | 281 | 278 | 264 “

For detail dimensions see page 218




282 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
10”7 CHANNEL AND PLATE COLUMNS.

Based on Gordon's ¥\ la P= 5?12:?.}3' Safety factor 4.
1"'30_“3000
157

SERIES B.

wtht llmnf'
Eug:.imm Length in Feet.
yrai

Ibs.perFt|Sq.[ns | Inches, | 8 |10(12(14(16|18|20(22 |24

555 |16.42| 4.49 :ml 201 199 1gs| 195| 193{ 190| 187/ 185
619 |18.30 | 4.58 224/ 223( 220f 218 216/ 212| 209) 206
3 17| ato | 240 our| 245 203 241 258 25 W 2
746 | 2205 | 470 | 272| 271 28| 266( 263| 261) 257 253/ 250
810 |23.92| 467 | 296 204/ 01| 289 26| 282 278| 25 271
g4 | 20| 48 | 819 slo) $14) S} 303 804 300| 206 201
93.8 837| 334 830 826) 822 317 312

Thick-
ness of
Plates,
nch,
%
B
?
17 | 655 |19.26| 4.20 | 237| 236i 238| 2311 298) 225| 221 218) 214
o 719 |2114| 430 | 261 259] 257) 254 251| 248| 24| 0| 226
o 783 |28.01| 447 |284] 282 m 277 273| 270| 266/ 262 258
i 846 |2480| 4.55 | 807 806 803) 800|-207| 292( 289| 285 280
" 91.0 |26.96| 4.62 | 831 828 m| 323 819} 315/ 811| 806 302
i 97.4 | 2364| 4.63 | 851 851/ 340 346/ 341 837| 833|828 323
o 103.8 |30.51| 4.61 | 877| 874] 871) 868| 364 saei 855| 849 844
86 | 4 | 75 |2220| 413 | 274 271) 268] 265 ml 258| 254| 249| 245
o 819 |2008| 423 |207) 204) 202 285 mr 277 472| 266
“ 888 [25.95| 4.82 | 320 818 315| 812! 08| 303| 200| 204] 288
" ] 946 |27.83| 4.40 | 343 841 838 834| 831 826) 822 316/ 310
“ 1010 |2070 | 4.48 | 867) 864 361] 857| ¥53| 40| 343) 839 832
" 107.4 |81.58| 4.556 | 800( 887| 384 76| 871| 866| 861| 855
“ 1138 |83.45| 4.58 | 413| 410 -w?‘ 4u3| 899 804| 388 83| 377
85.5 |25.14| 4.01 |80/ 307/ 303 800| 205/ 291| 286} 280| 275
i 91.0 |27.02| 411 | 833 330| 827| 323( 818 13| 508 802 208
" 083 |28.80 | 4.20 | 856 858! 849 346] 341 836/ 831) 320
o 104.6 | 8077 | 4.28 | 270| 877| 373| 860| 365| 850| 853| 848| 842
kY 1110 |32.64| 436 | 408] 400| 896| 892) 387| 882 7G| 871| 864
“ 7.4 | 3a52| 443 | 426] 423| 419] 415] 410| 404} 899| 392| 886
“ 1238 | 86.89 | 4.50 | 449 446| 412 438! 482 428| 422 415/ 409
85 | 14 | 9.5 |23.08| 807 | 845 342 838] 34| 20| 824 318} 812 304
85 1010 | 20.06 | 4.00 | a6v| 865 361| 857| 852/ 346 840| B34| 827
“ 108.3 [31:83| 410 |392) 380 385 380| 875 869 363( 856| 849
s 1146 | 3371 4.18 | 415| 412| 408! 404| 308| 802| 356| 879| 873
= 1210 |85.58 | 4.26 | 438 -lar.ﬁ1 481| 426| 420( 415 409} 401| 895
L 1274 |87.46| 4.83 | 462| 450) 454| 450| 444| 437| 432| 424| 418
“ 1338 | 2083 | 4.40 | 48| 481l 478] 4720 467) 461] 455| 447

For detail dimensions see page 219.
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MMMUI’I'&H‘IIP:-—%% Safety factor 4.
135000 4
15
SERIES B,
Thickness| Weight
Length in Feel. of of sach
Plates, | Channel,
'26|28(30(32|34|36 (384042 | 44 | 46 | 48 | Inh [baperPr
178| 174| 171] 167| 163] 150} 156] 152} 148 | 146 | 11 15
190 105{ 191 183| 179| 176| 171| 167 | 163 | 159 ¥*
20| 216/ 212 204 199] 195| 190 185 | 181 | 177 “
241| 237) 233 23| 218| 214 200 204 | 199 | 195 “
261| 257| 251 212 237| 231| 226 201 | M5 | 210 .
ox0| 276| 271 261| 254) 219 244| 257 226 “
02| 206| 201| 285| 278| 278| 267 260| 254 | 28 | 201 o
a06! 201! 107] 108] 188 183| 170 174| 100 | 165 | 160 20
97| 23| 218! 214| 208) 208| 198] 193| 180 | 183 | 179 o
218 204] 238 208 23| 218{ 213| 208 | 202 | 197 w
0/ 265 260 210 213 28 20 | 221 | 216 s
201| 286 281] 274] 200| 264| 257| 251| 246 | 29 | 233 o
313| 06| 501 958 | 20| 276| 269 263 | 257 | 250 w
32 820 07| B01| 208| 286 280 | 272 | 266 “
231} 2291 24 213| 207| 202f 196/ 190 | 186 | 1%0 25
%54 21h o3| 27| 21| 218 210 | 204 | 190 “
277 a8 260| 254| 248| 201| 36| 229 | 223 | ;7 s
200! 204| 257 21| 274| 268 261| 236| 208 | 21 [ 26 “
| 315/ 309 296| 28| 282 2774| 268 | 261 | 255 “
342 356 8221 816| 308| 501 205 287 =0 | 294 “
ac1 356 850 343| 35| 828! 821| 312! 305 | 200 | 200 “
m!m 250/ 241 237| 231] 224| ;18| 212 | 206 | 199 30
23| 278) 272 205 28| 22| 25| Wo| W2 | 25 | 28 w
$13 206 300, 203) 286! 270) 278 265] 258| 251 | 298 | 238 A
335 814] 308 300 202| 256 278| 270 | 264 | 256 s
%mﬂ g6l 58| 320 813| 05| 208| 200 | 282 | W5 &
8641 857] 340! 342| 833) 326/ 817| 810 | @01 | M -
101! 304 as6! 378| 870] 862) 355| 345 83| 820 | an | M2 “
008 201] 24| 277 o60| 262] 255| 28| 20| esa [ 225 [ Mo | ¢ | 85
. 8% 813 08| 291| 258 275| 267 200| 252 | 245 | 238 “
843| 396 824/ #20) 12f 304| 206| 257 81| 278 | 2.5 | 27 | ¢ “
865 857 849 834 825| 817] 309 S01| 202 | 284 | W6 as
387 572! 63| 854 845 338 | 320 320| 312 | 08 | o4 | 1 “
] mmmmmmmsm as | 32 | 314 “
05! 397! 357/ 370! 360f 61! 851 | 301 | ss3 | 4 "

For detail dimensions see page 219,




284 CAMBRIA STEEL.

——

SAFE LOADS IN THOUSANDS OF POUNDS FOR
12/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

i 50 000
Based on Gordon's F (3L Safety factor 4.

8600013

fem167

SERIES B.

Weight | Thick. | Weight umrf

of each | ness of folumn B.ldmnf Length in Feet.
Channel, | Plates, | Column. |Section.| Gyration.

LheperFt.| Tnch, |Lbs.perFi.|So.Ins.| Inches, | 8 |10(12|14(16]18(20|22 24
20.5 682 |20.06| 523 | 248 247 216 244] 241] 240( 237| 24| 231
L 750 |22.06| 5.18 | 273 272| 270| 268/ 266| 263/ 260( 258( 254

w | 818 [24.06| 5.4 | 298| 296| 205 202( 200 287| 283( 280| 276
« 88.6 |26.06| 5.10 |3822f 821 818| 817| 314| B11| 307| 808/ 209
- 95.4 |25.06| 5.07 | 347 45| 348| 340/ 837| 335| 831! 327| G20
a 102.2 |30.06| 5.04 |3872f 870| 867| 864| 861 857 854 80| 314
« | 88 | 000 (8206 501 |307) 394 392 380 385 381 877 372 B7
25 | 3 | 7.2 |2270| 5.00 | 281 279 277 275( 278! 270 264 261
“o| b | sa0 [2470| 514 | 206 304 | 207| 204| 291| 287 254
“ 90,8 |26.70| 511 | 330] 828| 826| 324| 821| 18| 315 11| 807
a y | 976 |28.70| 507 | 855| 833| 851 348| 845/ 41| 38| 83| )
w | 12| 1044 [3070| 5.05 878| 875 372| 860| 365| 361/ 356/ 351
. 112 [32.70| 5.02 | 405| 402| 400( 396| 308| 389| 384 379 574
& 118.0 |3670| 5.00 |420] 427 424f 421| 417| 412{ 408 897
80 | 3 | sr2 |26 493 | 217 315 818 811 308] 304! 800| 296| 292
i 940 |2Z7.61| 504 |542| 84o| 838| 335| 8sof 328| 396( 821 316
w 1008 |20064| 5.07 |367| 865| 862| 350| 856) 352| 349| 345 540
s 107.6 |8164| 5.04 | 891 3s9| 887 383( 880 376| 873| 867| ne2
w 144 [3364| 502 |416] 414] 411| 408| 404| 400/ 395| 890/ 885
" 1212 |35.64| 4.90 | 441| 438] 435( 432 428| 24| 419| 413 408
“ & | 1280 |37.64| 498 | 466 ms| 400| 456] 452 447| 42| 437, 431
85 | 14 | o7 [2s58| 4.80 | 358 351 840 546 842 338! 834 820/ 895
o 1040 (3038 491 |3878| 876 374) 370| 366 362 338/ 854 Bio
ik 110,8 (3258 | 501 | 408| 401! 308| 305| so1f 887| 383l 878l 373
b f: 117.6 |3458| 4.09 | 428 m| 42| 419| 415| 411| 406! 401/ 396
w“ 1244 | 8658 | 4.97 | 458| 450] 447 443| 439| 435| 430| 424| 110
s 1312 |3358| 4.95 |477| 475| 471 408| 463{ 458| 458| 448| 442
" 138.0 [40.58| 4.94 | 502 400 406) 492| 487| 482| 47| 469 463
40 | % | 107.2 |3152| 4.00 [3%9 as4| 3s0( 877| 873! 867| 362( 557
¥ 114.0 |33.52| 4.80 | 414) 412 400 405| 402] 306| 391| 385| 351
“ 120.8 |85:52| 4.00 | 439( 437 434| 430 425| 421| 416] 411| 405
" 127.6 (9752 | 495 |464| 462 458) 455( 451] 416 441] 435| 429
' 134.4 |3052| 404 | 480| 486 488| 470 474| 470| 464| 457 451
L 11,2 |41.52| 402 | 514| 511) 507| 503 407| 492) 486 50| 473
st 148.0 |4352| 401 | 538! 535 532l 596l 521l 516! 510 495

For detail dimensions see page 210,




CAMBRIA SBTEEL. 285

SAFE LOADS IN THOUSANDS OF POUNDS FOR
P97 CHANNEI, AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula r--%- Safety factor 4
Hg000r
fo-- 2077~
SERIES B.
Thick- | Weight
Length in Feet. nessof | of each
Plates. | Channel.
2830|832 |84 (86 (38(40| 42 | 44 | 46 | 48 | Inch. TbeperFt
mmlm 215| 211] 207) 204| 200 | 196 | 191 | 187 20.5
247| 243 29| 23| 28| 227 218 | 214 | 200 | 205 &
269 265 261 256| 21| 247| 242| 237 | 232 | 28 | 233 o
201 286 281| 276| 271/ 266] 262| 257 | 251 | 216 | 241 “
813| 08| 308| 207| 202| 286| 281| 275 | 269 | 263 | 258 o
834 324| 819 313| 807| 801| 205 | 288 | 282 | W6 “
856| 350| 344| 838 332| 826| $19| 813 | 306 | 299 | 28 “
253 zsal 245| 241| 236) 232] 227| 222 | 219 | 214 | 210 25
a76| 272! 268) 263| 258| 253] 248] 248 | 238 | 234 | 220 o
208! 2a3| 258 | 23| 270| 274 | 268| 268 | 258 | 252 | %7 “
820/ 815| 310| 04| 200| 20| 287| 281 | 275 | 269 | 264 “
8l 42| 37| 831/ 825 319 313 307| 301 | 205 | 288 | 282 &
863| 857/ 351| 345( 339| a32| a25| s10 | 312 | 305 | 200 o
885| 879 366| 350| 852 845 838 | 831 | 324 | 817 “
284| 279l 274 260| 264| 250| 254| 240 | 243 | 238 | 233 30
807 302| 208| 203| 287| 282| 276| 271 | 265 | 260 | 254 [
230| 225 820| 314/ 808| 802} 206| 200 | 284 | 278 | 272 “
851| 846| 841| 335/ 20| 823| 816] 810 | 804 | 207 | 201 )
874) 868| 801| 355| 848| 842| 335| 828 | 821 | 314 | 807 “
402} 06| 830| 353 | 876 30| 862| 855| 847 | 840 | 333 | 326 “
425|418 411 897| 300| 882| 875 867 | 839 | 351 | 844 “
820! 815 810| 303] 207| 202| 286| 2%0| 278 | 267 | 261 | 255 35
\814| 38| 333| 827/ 821| 815| 800 303| 205 | 289 | 282 | 276 “
868 356 350| 14| 837| 331| 824 318 | 811 | 304 | 208 “
~ 800| 384| 378! 871| 865 858| 851| 344| 887 | 530 | 828 | 816 i
~ 418| 406| 400| 393| 86| B70| 871| 864| 855 | 847 | 840 | 82 “
481 427| 420 413| 405 89| 390| 82| 874 | 866 | 338 | 850 o
| 456 419] 442] 434 418| 410| 402| 364 | 885 | 877 | 369 L
'851/ 344/ 839/ 333/ 826] 818| 312 806/ 208 | 201 | 285 | 78
860 863 355| 819 $42| 835| 328| 820 | 313 | 306 | 209 “
\g00| 3u3| 386| 830| 873| 866; 857| 850 843 | 835 821 w
422! 415) 408| 401| 804| 887| 879 872 864 | 856 | 343 | BdL “
© 44| 437/ 450 423| 415| 407 800| 891| 883 | 875 | 867 | 850 “
- 466| 450| 452) 444| 436| 428 420 411| 408 | 894 | 8s6 | 875 “
490l 481! 473! 465 457! 448) 440! 431] 420 | 411 | 402 | 503 &

g
:
I
g
5




286 CAMBRIA STEEL.
SAFE LOADS IN THOUSANDS OF POUNDS FOR
15/ CHANNEL AND PLATE COLUMNS.
- SQUARE ENDS.
50 000
Based on Gordon’s Formula P 2 Li"" Safety factor 4,
=207 =y 36000
SERIES B.
Weight | Thick- Wnlfht Area of | Least
of each {messof| of  |Column|Radius of Length in Feet.

(hannel. | Plates. | Column, |Section, Gyration.

Ibs.porPL.| Inch. (Lbs.perPt. Sq. Ins.| Inches. |1214|16)18|20 |22 24 E___EB
33 3 117.0 | 34.80 | 6.59 | 420 427( 425| 423] 420| 417| 414 410/ 406
Ex 125.5 | 87.30 | 6.57 | 460| 458| 456| 463| 450| 447] 442| 438} 434
=k 134.0 | 89.80 | 6.52 | 491) 480 485| 482 479| 476| 472/ 468; 463
" 142.5 | 42.30 | 6.48 | 521| 519( 516| 518| 500 505 501} 4974 492
u. 151.0 | 44.80 | 6.44 | 552| 549| 546| 548] 530| 535 b31) 26| 521
“ 3 159.5 | 47.30 | 6.41 | 588| 580| 577| 573 569| 565| 561| 554| 549
3 4 168.0 | 49.80 | 6.38 | 614 611) 607| 604| 599| HO5| 68I| BS3| 578
36 121.0 | 85.58 | 6.55 | 439] 437| 435] 432 428] 425 418] 414
> 129.5 [ 38.08 | 6.56 | 470 468| 465 463) 459 455| 451 447| 443
i 138.0 | 40,58 | 6.52 | 501) 498| 495 492| 488) 485| 481) 477| 472
12 146.5 [ 43.08 | 6.48 | 531) 528| 525 522| 519 515| 511} 6OG| 601
i 155.0 | 45.58 | 6.44 | 562| 639| 656| 652 549| H45| 5401 535| 631
o 163.56 | 48.08 | 6.41 | 592 590 570 574| 570| 563
o 172.0 | 50.58 | 6.38 | 623| 620 617} 613 604 502| 587

131.0 | 88.52 | 6.41 | 475 472 470 460| 457| 451| 447
= 139.5 [ 41.02| 6.51 | 506 508 497| 494| 490| 486| 482| 477
L 148.0 | 43.52 | 6.50 | 537| 534| 581| 527| 524! 20| 516| 511| 507
L 156.5 | 46.02 | 6.47 | 567| 564| 61| 558| 554/ 550 bil| 536
i 165.0 | 48.52 | 6.43 | 508| 505| H02| 5S8| 584| HSO| 575/ 570| 563
b 173.5 | 51.02 | 6.40 | 620| 626| 622 G18| 614| 610| 603| 598| 592
¥ 182.0 | 563.52 | 6.37 | 659] 656| 653 649| 644 638| 633/ 627 621
45 | 84 | 1410 |41.48| .28 [o511] 50| 06| 502| 408 404| 490| 486| 480
i 149.5 |48.98 | 6.30 | 542| 530 536| 533| 520 525| 520| 515| 510
8 158.0 |46.48 | 6.4 | 573| 570| 567| 563| 559( 565| B51| 56| Bal
o« 166.5 | 48.98 | 6.45 | 604) 601 507) 54 500| bS5 575| 570
15 175.0 | 51.48 | 6.42 | 634] 631 620/ 815( 610| 603} 597
# 1835 | 53.08 | 6.89 | 665 662{ 658| 654/ 650| 645( 638/ 632| 626
i 192.0 | 56.48 | 6.7 | GVG| 693| 639 685 680| G73| 667 G6L| 655
50 151.0 |44.42 | 6.17 | 547| 544) B41) 537 533| 528 H23| 519 514
- 159.5 | 46.92 | 6.28 | 578| 575| 672| 567 663( 65O BAS b45
Loy 168.0 | 49.42| 6.37 603| 50O 595 H89| Hu4| 579| 573
e 176.5 | 51.92 | 6.43 | 640 636| 633) 629) 625 620) 615| 610 602
A8 185.0 | 54.42 | 6.40 | 671 667 664) 660/ 655| 60| 643| 637| 631
5 193.5 | 56.92 | 6.87 | 701 608 64| 690/ 685| 678| G73| 667 660
i 4 202.0 | 59.42 | 6.85 | 732/ 720| 725| 720) 715| 708| 702 696 639
56 161.0 | 47.36 | 6.07 | 583| 580 B76| 571| 567| H63| 566 551| 546
o 160.5 | 49.86 | 6.18 | 614 610, 607) G03| 599! 59| H88 582| 57T
s 178.0 | 52.36 | 6.23 | 645) 642| 620| 633 620 624| 619 613| 605
2 186.5 | 54.86 | 6.87 | 676) 673) 66D| 665 66O 654 648 643| 636
o 195.0 | 57.86 | 6.38 | 707| 708| T00| 695 690 678 665
o 203.5 |5986| 6.35 | 738| 784| 730 726 721| 718| 707| 701
- 212.0 | 62.36 | 6.33 | 768! 764} 760 756! 7511 743 787 724

For detail dimensions see page 219.




CAMBRIA STEEL. 287

SAFE LOADS IN THOUSANDS OF POUNDS FOR
15/ CHANNEL AND PLATE COLUMNS.

Safety factor 4.
86000r! - 2074

SERIES B.

Length in Feet,
80| 32|84(36|3840(4%[44 | 46 | 48 | 50 | 52

897| 898| a88| 983/ 879| 874| 869 | 864 | 359 | 353 | 848
%ﬂlﬂg—ill 406] 401| 395

427 422 402 | 396
482| 477| 470| 464] 458| 452| 446| 440 | 434 | 427 | 421
503| 498| 492| 485| 479| 473| 466 | 457 | 450 | 444
532| 525| 519| 512| 504] 497 490 | 483 | 476 | 468
560| 553 E44| Hu7| 530| 523| 516 | 508 | HOL | 491

“d01
&
543
57
41

490
B
552
581
442
473
502

g
T

gaa

g

2
=
g
2
-
3
&
g £ 55E
R TR N ot o e ot e o I R U SR P R R EEEE

553

613 550 | b5l 58

642| 635| 625 617| 609| 601 593 585 | 5676 | 568 | 556 5
501| 495| 480| 481| 475( 469| 462| 458 | 447 | 440 | 433 50
531| 525/ 510| 510| 504| 407| 493 483 | 476 | 467 L
562| 555| 547 540| 533| 526( 519| 512 | 504 | 497 | 487 s
590| 583| 577| 570| 563| 535 538 | 530 | 522 | 514 <k
618| £12| 604/ 597| 5%0| 579| 71| B63 | 555 | BT | 53O s
647 630 622| 614/ 604 598 581 | 572 | 561 &
675| 665| 657 640| 641| 632| 623| 615 | 603 | 504 | 585 L
532| 526| 520 H11| 504| 407| 490 481 | 474 | 466 | 457 55
562| 556| 540 542! 533/ 526| 519| 511 | 501 | 494 | 486 (13
593! 58| 579| 570| 562| 555| 547| 540 | 532 | 521 | 518 s
623 16| 607| 599| 592| 5S4| 876| 568 | 560 | 553 | 540 o
652| 645| 637| 627) 619| 611| 602/ b4 | 585 | 577 | 565 sk
680/ 670, 662 646 637 628| 620 | 608 | 599 | BOO ok
706! 698! 600! 6511 673! 6641 0521 643 | 633 | 624 | 614 £

For detail dimensions see page 219




288 CAMBRIA STEEL.

BAFE LOADS IN THOUSANDS OF POUNDS FOR
HOLLOW ROUND CAST IRON COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P=
Hsoa

10 000

Pa=safe load in per square inch,

I=length of column in inches,

&lzt-onuida diameter of column l:&;?&lu. 2 Sk A Rk
imate compressive gth P per Inc ety or

Safe loads for other safety factors than that of the tables may be obtained as fol-

lows i—New safe lond==Safe load from table X, gr—t——

Outside Area ﬁﬂ
mwh _m‘*i; Length of Column in Feet, d.’hlml pu-h

Inches, | Toches. 110]12]14[10|18|20)22| 24 | 8. Ins. | Poans.
82| 124 | 887

86| M1 | 440

471 17 | 480

o4| 168 | 626

8 65| 171 | 684
75| 196 | 6L2

1 84| 220 | es7

] % 98| 223 60.8
1 o] 2.1 | 785

14 12 778 | 870

10 | % 123 2.1 | 784
- 19| %3 | ss4

134 154 814 5.0

13 160) 344 | 1074

s 5 ] 5 160| 814 | @82
1 188) 869 | 1001

i 208( 383 | 1197

185 24| 416 | 12009

12 |1 223 8.4 | 1201
1 245 422 | 1319

1 27| 456.9 | 1434

1 o58| 495 | 1546

18 |1 o60| 420 | 1312
1 301 461 | 1442

1 $31| 811 50.2 | 156.9

1 s.sa; 336 b2 | 1604

14 |1 847 827| 50.1 | 1565
1 378 857| 545 | 170.4

1 408) 385| 0568.9 | 1841

1 7 413] 63.2 | 1974

16 | 1 ouf 100! 589 | 1589
1 450) 439 03.6 | 198.8

1 492 471| ©8.3 | 213.4

1 B52| 525 BU2| 728 | 227.6

16 |1 mn' 486] ©8.3 | 2185
bl 548 62| T34 | 203

1 664; 638! 611| 584 58| 78.3 | 2448

649| 621] 592| 63.2 | 260.0




CAMBRIA STEEL. 289

SAFE LOADS IN THOUSANDS OF POUNDS FOR
HOLLOW ROUND CAST IRON COLUMNS.
SQUARE ENDS.
10 000

Based on Gordon's Formula P= i
14500 &

P=safe load in pounds per square inch,

I=length of column in inches.

d==outside diameter of column in inches.

Ultimate compressive strength=80 000 pounds per square inch. Safety factor 8,
Safe loads for other safety factors than that of the tables may be obtained as fol-

lows :—New safe load=Safe load from table 3

ew factor
Outside | .. Area Waeight
pismeter| UK | ¥ ength of Column in Feet, | of ¥l pur:‘gt
in in
Inches, | 1005 T2 16| 18| 20| 22| 24|26 | 28|80 |82 | Sg.Ins, | Pounds,

18 | I 754| 732| 708| 684| 650| 633| 608 596 557| 533 83.6 | 261.2"
1 806| 782| 767| 732| T04| 677| GH0| 637| 596 H6O| 80.3 279.2
1,% 857| 832| BOS| 777| 740| 720 691| 677| 633 605| 95.0 | 206.8 '
2 907( 880, 852| 823| 702 762| 731| T17| 670 641| 100.5 814.2
20 | 1 922 900| B76 3501 824 707| 760| 742| T14| 687 100.3 | 813.6
]/g 981| 957| 932| 005| 877| 848| 819 79| 760 731| 106.8 | 8336

2 |1089,1014| 937| 958 920 898| 867| 836 805 774| 118.1 853.4
24 |1097/1070{1041{1011| 980, 948  915( 882| &49| 817 1193 | 8729

110821058/ 1032/1005| 976| 947 918| 888| 850| 1185 | 870.5
2 |1171/1147/1122}1094 11065 1035/1004| 974| 941| 910 1257 | 8927
214 1239 1213 1186{1157| 11261094 1062 1020/ 996| 962 i
oig 1301}1275‘1243 12151183 1150 uzsimm mislmu 139.6 | 436.8
24 | 2 |13031280/1241/1229/1201(1171!1141/1110(1070/1047| 188.2 | 432.0
217 1376/ 1352151111268 1268/1238(1206/1175{1140/1106| 146.0 | 456.4
3; 14491423 1380,1367 1335 1803(1269/1235/1200/1165|  153.7 | 480.4
234 15201494 1448{1434 1402i1357nm12-m 12591222 161.4 | 504.2

|

26 2% 1515|1492 1467(1440( 1412 1382 1351{1310 1286 1252| 150.4 498.1
23 1.596'1572[1516 1517|1487 1456 1423|1359 1354 1319 167.9 b6

;; 1675/1650(1625| 1503 ]56‘2'15231' 1495-[1453: 1422 1385| 176.3

q 1?54|1728 1699/1668)1635 16001564 15627 1-!89| 1450 184.6

28 214 1174211719/16941 1667 1638 1608/1576/1542 1508 1474 182.0
232 |1520/1806/17801751/1721 1680 1655 162011584 1548| 191.2

2/2 191?|1892 1864(1884 118021760 1734/1697|1660 1622| 200.3

mu:}.|196? 19481917 1883 1848 18111773 1734 1604| 2093

2 gz
@ &3

|
30 1082 1961(1936(1900 /1879 1848:18!6!1782_1’?47!1?11 206.1
2078 2056, 2028| 2000|1960 1987|1903 1867 1880,1798|  216.0
2172|2148/ 2119 2000|2058 | 2024/1980(1952 1918 1874|  225.8
2265 2240 2210|2180 2147 21112074 2085 1995 1054 235.4

2239!2217 2102/2165| 21852104 2071 3]36._2000!1963 2.7
Z&!l|23[8 220212264 2233 | 2200| 2165|2129 2002 2053

,
2
20,
4
2
; 242.2
2; 244224182301 | 2061 12320 220512250/ 2221 | 2182 2141| 252.7
a8
%
278
3
2
8
3

a2

-1

RZIE #89R 8882 2%
HuDS Do - oLk ko

o
REY

248812463 2436 2406 2374|2341 2306'2‘272 2233 258.7 | B08.6

mlm,%mzmz!zau!ms 2441(2406 2370 2620| 270.0 | 843.7
27282703/ 2676|2646 2614 2580(2544, 2505 2468 2425 281.1 | 878.5
?835'12810=2781i27wi2m 2651 2343|2604 2565 2520| 292.2 | 918.0
m,m-i‘zm;mlmlm 2696/2501 2553 2515 287.8
2013 288919863 2834 2803(2770(2735/2608 2650 2619( 299.2 [ 935.0
3028 3003 2976 2046 2004 2880(2849 3110

2512}2‘:17 24802458 (2424 2380(2351 2312 22712220 |  263.1
2511

2805 2765 2723

- TSR h——



200 CAMBRIA STEEL.

STRENGTH OF HOLLOW ROUND AND HOLLOW
RECTANGULAR CAST IRON COLUMNS.

L
For various values of d ip which:—

L = length of column in feet.
d = least outside diameter in inches.
P = ultimate strength in pounds per square inch.
Basep ON GORDON'Ss FORMULAE FOR COLUMNS WITH SQUARE ENDs,

HOLLOW ROUND, HOLLOW RECTANGULAR.
p—._ 80000
= (12L)* TR
H g0 a it o673
Ultimate Strength Ultimate Strength
L in 1bs, per sq. in. L in Ibs. per sq. in.
d Hollow Hollow d Hollow Hollow
Round, Rectangular, Round, Rectangular,
1.0 67800 70487 25 37647 43396
1.1 65692 68770 26 36088 41834
12 63532 66983 2.7 34509 40326
1 61340 65142 2.8 38178 38871
1 50137 63265 29 31817 4N

56040 61366 3.0 30634 36123
54766 50458 3.1 29306 34829
57553 3.2 28137 33586
50531 55660 3.3 27025 32303
48491 53792 34 26067 31249

46512 51954 3.5 24961 30152
44588 50151 4.6 24004 29101
22 42753 43301 3.7 23003 28094
23 40079 46676 3.8 2007 27130
24 30277 46011 3.9 21403 26206

Safe loads for any given hollow round or hollow 1 1 i
hi‘w any suitable factor of ml':ty can be l'uund fmm lh: “above table as fallnm s
ind from the table the ul gth in p q inch g

to the given value nl'?. Multiply this by the area ol'i.'he column in square mchu

and divide the product by the safety factor which will give as a quotient the required
safe load in pounds.

ExawrLn:—Required the safe load for a hollow round east iron column 16 feet
long, 10 inches external diameter with metal 1 inch thick with safety factor of eight,

Theuuool'::"mlhlsmhmnlsandﬂw ponding ultimate gth from

the tables is 54 766 pounds per square inch.
From the table ol'mﬁ circles it is l'ountl that the net area of the column is

fusx B == 193735 pounds or

el ] R v
—S wDkNuomer e

rore

28.8 square inches. The safe load is, therefore,
approximately 97 net tons, which is the required result.




CAMBRIA STEEIL 201

PAGES 292 TO 306 INCLUSIVE,
For cases in which the loads to be carried exceed the capacitier of single rolled
'~ beams or ordinary beam girders composed of two or more beams with the
~ bolts and sep , it is y to use built-up sections.,

Beam Box-Ginpers.—A vseful and economical section of this kind can be com-
| posedof two rolled beams with plates riveted to the top and bottom flanges, making
'] & beam box-girder, for which tables of safe uniformly distributed | are given
1| on 292 to 301 inclusive,
| safe loads given in the tables include the weights of the beam box-girders,
~ and are figured from the moment of inertia or the section modulus after mn'E.n gthe
necessary deductions for rivet holes, the fibre stress used in the calculations being
15000 pounds per square inch of net section,

Beam box-girders are particularly useful for supporting wide walls and in other
|?-]._oeatinns up to the limits of their capacity, but they should not be placed where ex-
| to moisture, as the section is such that access cannot be had to their interior
| for inspection and painting.

Prate Girpers.—In cases where the widths of beam box-girders would prohibit
their use, and for loads er than their capacities, plate girders composed of plates
~ and angles may be A

Tables of safe loads uniformly distributed for plate girders from 24" to 48" deep
I .:?rﬁlren on pages 302 to 306 inclusive,

L e loads given in the tables include the weights of the girders and are caleu-
. lated from the moment of inertia or the section modulus after making n proper deduc-
tion for rivet holes, the fibre stress used in the calculation being 15000 pounds per
inch of net section.
. Although the tables do not show the stiffener angles for plate girders, care should
. be taken that these are provided in all cases where n to prevent buckling of
the web due to the shearing action therein. The stiffeners snwl be made of angles
‘riveted to the web, fitted tightly between the top and bottom flange angles, and they
- ghould be provided, at the end of the girders, of such size and num to be
N ble of carrying the total reaction at each end to the supports. Stiffeners should

o be provided at intervals along the girder, spaced at suitable di es apart, as
- determined by the formula and explanations on pages 72 and 72,

.~ Care should also be taken in arranging the rivet spacing for connecting the ﬁanﬁe
. angles to the web, so that sufficient rivets are provided to proptrlg transmit the

stresses which act between these two portions of the construction. This will require
" the rivets to be spaced more closely at the ends than at the center, and the exact
cing at any point along the girder ma&cbe obtained by dividing the product of
distance between the center lines of the rivet holes in the two flanges and the
nce of one rivet by the total vertical shear at the given point, thus:

p—.‘j_i.nwhich

S = the total vertical shear, in pounds, at the point under consideration.
r = the resistance of one rivet, 7, ¢., the E:urlng value or shearing value, which-

f ﬂmuﬂlogﬁ% Ta%'tffngf SAFE LOADS FOR BE!‘&OX-GIRDERS AND

ever is the s €X] inp

h = the depth of the girder between the upper and lower center lines of rivets,
ex in inches,
== pitch of rivets in the flange angles, ex in inches.

formula above will give the theoretical rivet spacing at any point in the
es due to the totul shear, but in practice the pitch for various portions of the
b should be stated for the least possibl ber of ing panels ini
even number of spaces, the pitch in each of which should prref;nhl be expressed
even inches or even inches and halves o quartets of an inch, and the usual limits
tch will vary from 237 to 67,
e rivet spacing should also conform to the rules given on page 822, and in
es where loads are applied directly to the flanges, sufficient rivetr must be pro-
d to carry these in addition to the rivets necessary for securing the web and
- as explained above,
; also be noted that the safe loads given in the tables are based on the
" ﬁion that the girder is supported laterally, otherwise a proper reduction in
- bclleﬁ?l'e load must be made, as explained in connection with beams on
4 an
he weights of beam box-girders and plate girders in the tables are expressed in
d pehr nn:h-el the rivets necessary to secure the web and flanges
her, but Il
ns or other

foot, incl
waisi'ludom' lude any all for kets, stiffeners, con-
» a8 these will vary, subject to the conditions of each case.




202 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are ﬁgured !'or ﬁbre stress of 15000 pounds per square inch, with

i rivet holes in both fl and include weight of girder,
53
2-Plates 2-10” I-Beams
127 Wide. 25 Tbe, per fook.
8y —
Distance Conter Thickness of Plates in Inches.

to Qenter of For Thicknesses Greater than 34"/ Use Two Plates,

Bearings in -
Feol. 3 Ts & s 5 ik i s ¢ o g g W 5 7
10 o6 | 102 | 100 |15 |120 [127 |13¢ | 140
11 82 87 93 99 | 104 [110 |16 | 121 | 127
12 75 80 8 90 | o6 |10 |08 | 111 | 117
13 74 79 he ) B8 a3 a8 103 108
14 64 69 73 78 | 82 | s | 91 | 95 |100
15 60 61 63 72 | 77 | st | 85 | 89 | e
18 56 60 64 68 | 727 | 8 |8 | s
17 53 57 60 6t | e | 7| B! m | s
1 50 53 57 60 |6t | e |lm| 4]
i9 47 51 54 57 | e | es | &7 | 70 | 74
20 45 43 51 5t |57 | eo | 4| 67| m0
21 43 46 49 52 | 55 | 58 | 61 | &4 | &
22 41 A4 47 49 b2 b5 b8 61 64
23 89 42 45 a7 |50 | 53| 55 | 88| &
24 38 40 43 45 48 | 50 | &8 | 66 | B8
25 36 28 41 43 | 46 | a8 | 51 | 53 | 56
26 35 37 39 42 44 47 49 51 4
27 23 36 38 40 | 43 | 45 | 47 | 9 | 52
28 22 84 87 89 | 41 | 43 | 45 | 48 | 50
20 a1 53 35 37 | 40 | 42| 44 | 46 | 48
30 30 32 st | 36 |38 | 40 | 42 | 45 | 47
31 29 81 33 3 |87 | %9 |4 |4 | 45
32 23 30 32 34 | 36 40 | 42 | 44
33 27 2 81 3 | 8 | 87 | 80 | 40 | 42
34 26 2 80 | 82 | 84|38 | 87 | 80 | 41

Jonaghiper | g4 | 9.8 | 1048 ] 110.0 1 115.0 | 120.1 | 125.2 | 130.3 | 135.4
Jaction 90.1 | 9.3 | 1024 | 1086 ] 114.8 | 121.0 | 127.2 | 1385 | 130.8
g 0.00000145 0.00000118 000000038

For safe loads below ﬂu: heavy lines, the deflections will be greater than the
llowable limit for p d ceilings = g}y span,




CAMBRIA STEEL. 203

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

| Safe loads below are figured for fibre stress of 15 000 pounds per square inch, with
3§ rivet holes in both flanges deducted, and include weight of girder,

74"
2-Plateg 2-12% I-Beams
14/ Wids, 815 Ibs. par fook.
101.1:-4
Distance Center Thickness of Plates in Inches.
hUe_ularﬁ Por Thicknesses Greater than 34" Uss Two Plates.
0¥ o W B IR
10 132 | 11| 150 | 150 | 167 | 176 | 185 | 194 | 208
11 120 | 128 | 138 | 144 [ 152 | 160 | 168 | 177 | 185
12 1m0 | 17 | 195 | 132 | 10 | M7 | 154 | 162 | 169
13 02 | 108 | 15 | 122 [ 129 | 136 | 143 | 149 | 156
12 ot | 101 [ 107 | 118 | 120 | 126 189 | 145
15 88 | ot [ 100 | 106 | 112 | 18 | 128 | 120 [ 135
i 83 | 88 ‘o4 | 99 | 05| 10 | 116 | 121 | 127
17 78 | 83| & | o3 | 88| 104/ 200 | 14
18 73 | 7| ss| 8 | 93| "es | 108 | 108 | 138
19 0 | 7| 7| 83| e8| ea| o3| 102 107
20 6 | 70 w | 79 83| o3| 97| 102
2 63 |. 67| 7| 7| s0o| sa| 88| 92|
22 60 [ 6| e8| 7| 7| 80 8 | 92
57| e | e | 6 | w| 7| 81| 84| 88
5 | 59| 62| e | | | w| 81| 8
25 53 | 56 | 60 or| m| m| ®w| a1
26 5. | 54| 68| 61| 6| 68| 7| B| W
27 49 | 52| 55| 69| 62| 65| 60| 2| B
28 | 0| 3| 57| 6| 63| 66| 60| 78
20 6| 4 |72 m| sl 6l el 7|
30 “ | 4| so| 83| 86| 59| 62| 6| 68
31 3| 45| | 5| 8| w| 0| 6w
32 41 | 44| 47| 0| 82| »| 8| 61| e
33 0 | 43| 45| 48| 51| 53| 56| 50| e
34 g | 0| al ol ol 82l'54| 7l @
g‘g‘;‘ per.| 1144 | 1204 | 1263 | 1323 |138.3| 1442 | 150 | 1561 | 1620
poaaen | 1321 | 09 | 1497 | 1585 |167.4[176.3 | 185.3 | 194.2 | 208.2
. 0.000000842 0.000000688 0000000577

RHGe 2afc londs below.the heavy Hies; the: defloctions will be: grester thanthe
allowable limit for plastered ceilings = gyg span,




204 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fibre stress of 15 000 pounds per square inch, with
33"’ rivet holes in both flanges deducted, and include weight of girder,

w73
-Plates 2-12" I-Beams
14 Wide, 40 Ibs, per foot
10y
Distance Centar Thickness of Plates im Inches.
to Center of For Thicknesses Greater than 34" Use Two Plates.
m
Feet, 3 ¥ pof LT el SRR RN AT
1 147 | 15 | 160 | 178 | 181 190 | 199 | 208 217
11 183 | 141 | 149 | 157 | 65| 173 | 181 189 197
122 129 137 144 151 158 166 173 181
13 18 | 119 [ 126 | 133 | 140| 146 153 | 160 | 167
12 105 | 111 | 117 | 128 | 130 | 136 | 142 | 148 155
15 98 | 104 | 109 | 15 | 121 | 127 | 183 | 130 | 144
16 92 | o7 | 102 | 308 | 13| 119| 124 | 130 135
17 86 or | ‘o8 | 102 | 107| 12| 17| 122 1%
18 81 8 | o1 100 | 306 | 11| 115 | 120
19 7| 8| 8 | e | 95| 00| 15| 100 114
20 73 | s2| s | o1| 95| oo 104/ 108
21 7 74 | 78| 82| 88| 91| 95| ‘oo 103
22 67 71 7w | 78| 82| s | 9| o] e
23 64 | 68 71 % | 7| s3| 87| 0| o
24 61 65| 6| 72| 78| 7| 88| &| %
25 59 62 66 | e | 7| 7| so| ss| s
26 60 63 66 | | | 7| 80| s3
37 (sl | & 64 | 67| | 7| 7|
28 52| 55 9 | ez | e | e8| m| m| =
29 51 5 [ 57 w | 63l csl el 7| 7
30 9 | 52| 55| 58| o0| 63| 66| 69| 72
Bis |y 5 | 58 56 | 59| 61| e| o7 7
32 6 | 4| 51 54 | 57| 59| e2| 65| 68
33 bt 7| 50| 52| 5| 58| 6| | 6o
34 43 46 | 48| 51| 53| s6| 0| el 61
poneder | 1814 | 157.4 | 1993 | 1493 [ 1553|1612 | 167.1 | 1781 | 179.0
weoam | ues | 153 | 1639 | 1727|1814 190.2] 199.0 | 2078 | 2167
b 0.000000768 0.000000635 0.000000539

For safe loads below the heavy lines, the deflections will be greater than the
llowable limit for pl d ceilings = g}y span.




CAMBRIA STEEL.

295

BEAM BOX GIRDERS.

SAFH LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR

Safe loads below are figured for fibre stress of 15 000 pounds per square inch, with
41" rivet holes in both flanges deducted, and include weight of girder,

2-Plates
14" Wide,

[ i

07

2-15/" I-Beams
42 Ibs. per foot.

E

2E
g
g
3

Thickness of Plates in Inches.
For Thicknesses Greater than 34" Tse Two Plales,

Bearings
let | B 48| 2| 43| 8 [ 8] 1 |14 28|10 1
10 [ 22|22 28| 245| 256 | 207 | 258 | 289 | 00| 812 | 828
11 |193|203(213| 23| 233 | 23| 258 | 263 | 278 | 283 [ 208
18 |17/ 186|195 | 204 | 23| 223 | 232 | 241 | 250 | 260 | 269
18 | 163| 172|180 188 | 197 | 205 | 214 | 28| 281 | 200 [ 28 |
12 151|150 | 167 [ 175 | 188 | 191 | 199 | 207 | 215 | 223 [ 231
16 |11 19| 156| 163 | 171 | 178 | 185 | 188 | 200 215
16 [138(189|146| 153 | 160 | 167 | 174 | 181 | 188 | 105 | 202
17 126 131 138| 144 | 151 | 157 | 164 | 170 | 177 | 183 | 190
18 | 18124130 | 135 | 142 | 148 | 15| 161 | 167| 173 | 179
19 |li2|117|128| 129 | 185| 141 | 146 | 152 | 188 | 164 | 170
20 |106| 112|117 122| 128 134 | 139 | 145| 150 | 156 | 161
21 (101f106(1m| 17| 122 127| 182 | 138 | 143 | 18| 154
22 96| 101 106| 11| 116 | 121 | 126 | 131 | 187 | 142 | 147
28 | 92| 97|02 307 | 11| ;e | 121 | 126| 181 | 135 | 140
24 |8 el e 02| 07| M| 16| 12| 15| 130 | 135
26 85| 89| 04| 98| 102 | 107 | 111 | 116 | 120 | 125 | 120
26 82| 86/ 90| o4| 98| 103| 107 | 111 | 116 | 120 | 124
287 || 8| 87| or| e 09| 28| 107| 11| 15| 120
28 |76 sof 84| 8| 91| 95| e9| 18| 107| 11| 115
29 98| 77| 81| 84| 88| 92| 96| 100| 104 | 107 | 111
80 | 7| 7| m| s2| s5| sof o3| 96| 100| 104/ 108
81 | 6| 72 75| 70| s3| s6| o0| 93| 97| 101 | 104
82 |6 | | 77| so| s3| s7| 0| of| 97| 01
88 |64 | 71| 74| 7| si| 81| 88| 91| o4 ‘88
8¢ | el el ool | ml wl 2l 5] 8l 2l %
ot e 14731533'159.3]1652 1711‘177.1 183.0 | 189.0 | 194.9 | 2009 | 206.8
ey m1mumoi 245.0 | 256.0 | 267.1 | 278.2 | 250.3 | 300.5 | 311.6 | $22.8
- Goulcient of | 0.000000426 | 0.000000362 0000000814 | 0.000000281




206

CAMBRIA BTEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fiber stress of 15000 pounds square inch
4§’ rivet holes in both flanges deducted, and include weight nfg;l’rder. ¥

with

Ty
2-Plstes 2-15"" 1-Beams
15" Wide. 60 Iha. par fook.
1047+

Distance Con- Thickness of Plates in Inches.

ter to Center FPor Thicknesses Greater than 34 Use Two Plates.

of Bearings

el | g 4] 3 [ 38| & |38 1 1| 13 |1 | 14

10 259 | 271 2| 204 | 806 | 818 | 820 | 341 | 853 | 365 | 877
11 236 | 246 | 257 | 267 | 278 | 289 | 209 | 810 | 821 332 | M2
12 210 226|235 | 245 | 255 | 265 | 274 | 284 | 294 | 3 | 314
13 199 | 268 | 217 | 226 | 235 | 244 | 253 | 262 | 272| 281 200
14 1851 193 202| 210 | 218 | 227 | 285 | 244 | 252 | 261 | 260
16 1731 1811 188 | 196 | 204 | 212 | 220 | 227 | 285 | 243 | 251
16 162| 160| 1771 184 | 101 | 198 | 206 | 213 | 221 | 228 | 235
17 152| 159 | 166 | 173 | 180 | 187 | 194 | 201 | 208 | 2156 | 222
18 1441 150 | 167 | 163 | 170 | 176 | 183 | 100 | 196 | 203 | 2090
19 136 | 143 | 149 | 155/ | 161 | 167 | 173 | 180 | 186 | 192 | 198
20 130 [ 185 | 141| 147 | 158 | 1590 | 165 | 171 | 176 | 182 | 188
21 123 | 120 | 134 140 | 146 | 151 | 167 | 162 | 168 | 174 | 179
22 118 (123|128 134 | 180 | 144 | 150 | 155 | 160 | 166 | 171
23 13 (118|123 128 | 133 | 138 | 143 | 148 | 158 | 169 | 164
24 108 | 113 | 118 | 123 | 127 | 182 | 137 | 142 | 147 | 152 | 157
25 104|108 118 | 118 | 122 | 127 | 132 141 | 146 1 151
26 100(104] 109 113 | 118 | 122 127 | 131 | 136 140 | 145
2 96| 100| 106| 109 | 113 | 118 | 122 | 126 | 181 | 185 | 140
2 03| 971101 105 109 | 113 | 118 | 122 | 126 ] 130 | 135
29 80| 93| 97| 101 | 105| 109 | 114 | 118 | 122 ) 126 | 130
30 85| 90 ™ 08| 102 106 | 10| 114 | 118 | 122 | 126
31 Bi] 87| M 95 102 106 | 110 114 | 118 | 122
32 81| & 92 96 93| 103 17| 110 14| 118
33 79| 82| 86| 89 93 100 | 108 | 107 | 111 | 114
34 761 801 831 &7 90 93 071 1001 141 1071 111

Weight [ | j
nﬂﬁlm?.al1m.o.m.d_ 206.7 | 213.1 | 2195 | 225.8 | 232.2 | 238.6 | 245.0 | 251.4

|

I
[
I

Baction ! [
Modulus, 250.2/270.8 '.’82.4l 204.1 | 805.8 | 817.5 | 829.3 | 841.1 | 358.0 | 364.9 | 376.8

0.000000350




OAMBRIA STEEL.

207

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are ﬁgurerl for ﬁher nlms of 15 000 poun nqum inch,
¥’ rivet holes in both weight

with

T

2-Plates 215 [-Beams
15" Wide, 80 Iba. par foot.

10§

Thickness of Plates in Inches,

]
5

l: to Conter Por Thicknesses Greater than 3" Use Two Plates,
it | §[33] 3| 48| & | 48| 1 |17| 13 |1%| 14
10 800 811 | 322| 84 857 | 868 | 880 | 591 | 408 | 414
11 2| 288 208! 508 | 814 | S24 | 385 | 345 | 456 | 868 | 8TV
12 2501259 | 260| 278 | 288 | 207 | 807 | 316 | 326 | 336 | 345
13 231|239 48| 7 274 | 253 | 22| 401 | 30| 319
14 214|222 | 230 | 238 | NT7| 255 208 | 271 | 299 | 288 | 2908
16 200 207|215 222 | 230 | 233 | 45| 258 | 201 | 200 | 276
16 1871 100 | 200 | 200 | 216 | 223 | 230 | 297 | 244 | 52| 50
13 176 | 183 ) 190 196 | 203 | 210 217 | 223 | 230 | 237 | 244
1 167 | 1781 179 185 | 192 | 198 | 204 | 211 | 217 | 224 | 230
19 158|164 {170 176 | 182 | 188 | 194 | 200 | 206 | 212 | 218
20 150156 | 161 | 167 | 178 | 178 | 184 | 190 | 196 | 201 | 207
21 143 | 148 | 154 ( 150 | 164 | 170 | 175 | 181 | 186 | 192 | 197
22 136 | 141| 147| 152 | 167 | 162 167 | 173 | 178 | 183 | 188
23 130 | 135 40| 145| 150 | 155 | 160 | 165 | 170 | 173 | 180
24 125 134 189 | 144 | 140 | 158 | 158 | 163 | 168 | 173
25 1201 124 120) 133 | 188 | M43 | 147 | 152 156 | 161 | 166
28 1156|120 | 124 | 128 | 133 | 187 | 142 | 146 | 160 | 155 | 159
8; M| 115 119 124 | 128 | 182 | 186 | 141 | 145 | 149 | 158
2 107|111 | 116 119 | 123 | 127 | 181 | 136 | 140 | 144 | 148
20 103107 | 11| 115 | 119 | 123 | 127 | 181 | 185 | 139 | 143
30 100/ 104 | 107 111 | 115 | 119 | 123 | 127 | 130 | 134 | 138
81 97100 104] 108 | 11| 15| 119 | 122 | 126 130 | 134
32 o o lDI 104 | 108 | 111 | 115 | 119 | 122 | 126 | 130
33 91| W 1 11)1 05| 108 112 N5 19| 122 | 126
34 881 911 95 f 1021 1061 108!/ 121 1151 1181 122

gl w.s}mafmai m.‘:|m1 2505 | 265.8 | 272.2 | 278.6 | 285.0 | 2014

. m.7|mu|mq 3887 | 815.1 | 3566 | 368.1 | 3796 | 891.2 | 402.8 | 414.4

0.000000305 0.000000269 0.000000218




208 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe Joads below are figured for fiber stress of 15000 pounds square inch, with
$# rivet holes in both flanges deducted, and include weight oL girder, 1

[ M
2-Flales 2-18"* I-Beams
16” Wide. 55 The. por fook
17—
= v
Mt B Thickness of Plates in Inches.
e 0 Genter Por Thicknesses Greater than 347 Uss Two Plates,
e |3 (33 & | 48| 1 | 14| 13 |14 13 |14 18
16 |2o7| 237 | o | 258 | 263 | 28| 280 | 209 | 09| s20 | s%0
16 | 23| 22| 232| 242 | 21| 261 | 2z | 2% 800 | 810
17 |200|209|28| 207 | 37| 210 | 255 | 264 | 278 | 282 | 2m
18 [1s0|71e8|206| 25| 28| 232 | 241 | 260 | 258 | 267 | 275
19 |179|157|195| 208 | 22| 200 | 228 | 236 | 244 | 253 | 2m
20 |10 178 103 | 201 | 200 | 217 | 224 | 282 | 200 | 248
21 |162|169|177| 184 191 | 199 214 | 201 238
22 |155|162|160| 176 | 183 | 90| 107 | 204 | 21| 218 | 225
28 [148|155|161| 168 | 175 | 182 | 188 | 195 209 | 215
24 |142|148|156) 161 168 | 171 | 180 | 187 | 198 | 200 | 206
25 |136| 242|148 155 161 | 167 | 1753 | 179 | 186 192 | 198
26 |11 137)|143| 149 161 167 173 | 179 | 185 | 191
27 |126/132)137) 143| 149 55| 160 | 166 | 172| 178 | 188
28 |122|127|133| 18| 144 | 19| 155| 100| i66| 171 | 137
20 |17 128 180 | 144 | 149 | 55| 160 | 165 | 171
80 |m1s|19)124] 120 124 | 130 | 144 | 150 | 155 | 160 | 165
81 |10[115/120]| 125 130 | 1865 | 140 | 145) 150 | 155 | 160
82 |1w06/11|116) 121 126 | 180 | 185| 140 145 | 150 | 156
88 |108|108|112| 17| 122| 127| 131 | 186 | 141 | 145/ 150
84 |100(105/100) 14| 18| 128 | 127 | 182 | 187 | 141 | 146
85 o7 102 106) 10| 115 | 110 | 124 | 128 | 188 | 137 | 242
86 o5 99108 107| 2| 16| 120| 125 129 | 133 | 188
a7 92| 96| 100 104 100 113 p e 121 126 | 130 134
as 90| 4| 98| 102 106 | 110 114 118 128 126 | 130
89 g7l o1l 951 o0l 38l 207! M| 1151 191 123 | 127
|
,{h ¢ pr 19&5'39_21@0: 215.s|lms 200.4 | 236.2 | 243.1 | 249.8 | 256.7 | 263.4
g |s40.5lsuss]ﬂ 25 4021 | 417.5 | 483.0 | 448.6 | 464.2 | 470.8 | 495.4
Coefficiant of
e | 0000000223 0.000000198 0.000000170 | 0.000000154




COAMEBRIA STEHEL.

SAFE LOADS IN THOUSANDS OF POUNDS

UNIFORMLY DISTRIBUTED FOR

BEAM BOX GIRDERS.
Safe loads below are figured for fiber stress of 15000 pounds per square inch, with
$§"' rivet holes in both flanges deducted, and include weight of‘;?rdar.
W’
2-Pates 2-20" I-Beams
10” Wide 65 Ibs. per fook
urr—d
Distance Con- Thickness of Plates in Inches,
t:{-lollnhr For Thicknesses Greater than 94" Use Two Plates,
inPet | 3033 B 48] 1 |1de| 23 )1 13 |1F) 18
15 | 27| 296] 207| 08| 32| 83| se3| 854 | 365 | 377 388
16 257| 2681 279| 280 BOO | S10| 821 | 832 | 843 | a50 ] 3
1; 242 | 252 282 292 | 802 | 812 | 322 | 333 | 848
1 229|233 | 48| 257 | 266 | 296 | 285 | 206 | 805 | 314 | 82
10 07| 26 2440 252 261 | 270 | 280 | 288 | 208 | 3807
20 |20/ 2u 251 | 200 248 | 257 | 266| 274 | 28| om
21 196 | 204 | 212 28| 2W7| 245 | 258 | 261 269 | 7
28 i87|195| 203 | 210 | 218 | 228 | 234 | 241 | 249 | 257 | 265
23 179|186 | 104| 201 | 200 | 216 | 23| 2381 238 M6 | 258
24 1721 179|186 | 103 | 200 | 207 | 214 | 221 | 228 | 286 | 243
26 |[165] 17| 178| 185 | 12| 199 o2 | 219 | 298| 238
268 15811651171 | 178 | 184 | 191 | 198 | 24 | 2 217 | 24
gz 158| 159 | 165 | 171 178 | 184 | 190 | 197 200 | 218
147|163 (150 | 165 | 171 | 177 | 184 | 190 | 1% | 202 ) 208
20 |142| 18| 354| 10| 165| 11| 17 180 | 195 201
80 |137| 13! 19| 154 10| 166| 17| 17| 18| 188 | 1m
81 1331183 | 144 | 149 | 155 | 160 | 168 | 171 177 | 182 | 188
32 1201341139 1 150 | 155 | 161 166 | 171 177 | 182
32 125|180 | 185 | 140 | 145 | 151 | 156 | 161 | 166 171 | 177
1211126} 131, 136 | 141, 146 1 161 , 186 | 171
86 |m1s|i22(127| 12| 197| 12| 1| 12| 57| 162 188
36 114 119 124| 1290 133 )| 138 | 143| 148) 152 | 157 | 162
g7 || 1| 1 10| 14| 19| 14| 148 153| 15
8 108 | 118 117 122 | 126 | 181 | 185 | 140 | 144 | 149
30 106 1101 1141 1191 1231 127 411 1451 149
. gntper |15, 22022.0] 2358 | 2026 | 200.4 | 256.2 | 2601 | 2008 | 7707 | 2884
pa— L8087 4657 4627 479.7|m': 5138 | 531.2 | 543.1 | 565.8 | 5528
“&“ 0.000000168 0.000000147 0.000000181 | 0.000000119




- -

800 CAMBRIA SBTEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

$8" rivet holes in both flanges deducted, and include weight of girder,

Safe loads below are figured for fiber stress of 15 000 pnunds(p:lr square inch, with

Distance Oen- Thickness of Plates in Inches.
ﬁm For Thicknesses Greater than 34" Use Two Plates.
mhet” | 3 (33| 3| 80| 2 |1 23 |24 04 |14 13
15 800|220 831| 38| 854 | 365 | 876 | 887 | 399 | 410 47
16 200|300| 811 821 | 832 | 842 | 858 | 863 | 874 | 384 | 395
17 273|283 | 202| 802 | 812 | 322 | 882 | 842 | 852 | 862 | 372
18 258|267 276| 285 | 295 | 304 | 813 | 823 8323 | 842 | 851
19 244 | 258 | 262| 270 | 279 | 288 | 207 | 806 | 816! 824 | 332
20 23212401 240 | 257 | 2651 274 | 282 | 201 | 200 | 807 | 316
21 2120|237 245 | 23| 261 | 260 | 277 | 2865 | 203 | 3m
22 N1 218|226 | 234 | 241 | 249 256 | 264 | 272 | 2790 | o287
23 2021 200)| 216| 2231 231 | 238 | 245| 258 | 200 | 267 | 275
24 195 | 200| 207 | 214 | 21| 28| 25| 23| 249] 256! 263
25 186|192|199| 206 | 212 | 29| 226 | 232| 239 | 246 | 2=
28 1781 185| 191 | 198 | 204 | 211 | 217 | 24 | 20 | 26| 243
g; 172178 184| 190 | 196 | 203 | 200 | 215 | 221 | 228 | 2
166|172 178 | 184 | 189 | 195( 201 | 208 | 214 | 20| 226
20 160 | 166 | 171 | 177 | 188 | 189 | 195 | 200 212 | 218
30 155|160 166 ( 171 | 177 | 182 | 188 | 194 | 190 | 205 | 211
81 1650 | 156 | 160 | 106 | 171 | 177 [ 182 | 187 | 193 | 198 | 204
32 145|150 | 166 | 161 | 166 | 171 | 176 | 182 | 187 | 192 | 197
33 141|146 | 161 | 166 | 161 | 166 | 171 | 176 | 181 | 186 | 1m
34 186|141 | 146 | 151 | 156 | 161 | 166 | 171 | 176 | 181 | 186
35 183|187 | 142 147 | 152 | 156 | 161 | 166 | 171 | 176 | 180
38 120|133 | 188 | 148 | 147 | 152 | 157 | 161 | 166 | 171 | 17
3 125/ 130| 184 180 | 148 | 148 | 152 | 157 | 162 | 166 | 171
3 2|126(181| 185 | 140 | 144 | 148 | 158 | 157 | 162 | 166
30 119112311271 132 | 186 | 140 145 ) 149 | 158 | 18| 162
,rh bper logs 51952.21250,0| 265.8 272.6“2:9.4 236.2 m.llm.&'m.? 813.4
“"'ﬂ“““ 463.8(480.4/497.1 sls.a]bzw.s 547.8 | 564.1 | BS1.2 | 5O7.8 | 614.7 | 681.7
Ooelient of | 0.000000149 0.000000133 0.000000119 | 0.000000110




CAMBRIA STEEL. 301

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.
Safe loads below are figured for fiber stress of‘lhOOOwnd:{per lq\:m inch, with

$¥' rivet holes in both fanges deducted, and include weight
L
3-Plates 2-2¢" [-Bane
187 Wids 80 [he. per foot
13y
Distance Cen- Thickness of Flates in Inches.
h‘rbuu_nhr Por Thicknesses Greator than 84" [so Two Plates,

BPet | 3 IHE[E || 1 |14 14 (1) 1 |14 2§
15 | 896|411|427| 442 | 58| 43| as0| 55| 50| 636 | s81
16 |371! 886 d00| 415 | 4co | 444 | 458 | 473 | 438 | soz| B17
1 849 | 863|877 | 800 | 404 | 418 | 431 | 445 | 450 | 478 | 487
1 830 | 343|356 | 869 | 51| 394 | 07| 41| 433 | 46| 460
19 |3812{825|357| 349 361( 374 | 36| 88| 411 | 423 435
20 |207!s08| a0 sa2| s3] 858 | se7| a7 | 80| 402 | 414
21 |2s3| 204|305 me! so7| mss | seo| 61| 72| 8s3 | ses
22 |20|2%|201| s02| 312 328 33| 844 | 85| 865| 878
23 |258|288| 278 | 28| 209 | 00| 39| 80| 39| s19| 880
24 |247|257|207| 26| 286 | 206 306 | 35| 85| 35| 345
26 |os7(o7| 26| 25| 25| 28| 20| s03| m2| 82| s
26 2| |7 (M6 256 | 264 | 23| 282 | 201 | 300 | 809 818
27 |220|28| 27| 26| 251 263 | 272 | m0( 20| 208 | 306
28 |212(20| 20| 27| 25| 251 28| 20| 2w | /7| 205
20 |25 ;3|2 27| 25| 28| 261 200 27 ) 285
80 |198|206|218| 221 | 220| 27| 204 | 22| 200 268 27
31 |192| 199|206 24| 22| 20| 237 204 | 282 20| 2w7
82 |1s6|193|200| 207| 25| 22| 20| 7| 20| 1| 258
83 |s0|1s7|194| 201| 208| 25| 22| 20| 25| 24| 201
84 |1m5|1s1|1s8) 195 202| 209 | 26| 28| 20| 6| 23
85 |170] 176|183 | 190 | 196] 208 | 20| 218 | 23| 230 | 6
86 |165|171|178) 18| 101 [ 197 210 | 217 | 23| 20
87 |160)|167|173| 10| 16| 302 | 198 | 205| 21| 27| 2
88 |156]162|168| 175| 151 | 187 | 193 | 99| 205 21| 218
30 152 1581 164! 1701 1761 1821 1881 1941 2001 2061 212

Aol 255.71260.8l271.0] 278.6 | 286.2 | 200.9 | 3015 | s09.2 | s10.8] 8245 | 5321

Bectinn

o 1593.7/616.9/640.1{ 663.4 | 686.7 | 710.0 | 733.3 | 767.1 | 780.2 | 508.6 | 827.1

Couficient of | 0 0000000983 | 0.0000000870 0.0000000778 | 0.0000000718




302

CAMBERIA STEEL.

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDERS IN THOUSANDS OF
POUNDS.
The safe loads below include the weight of the girder and are calculated for a

fiber stress of 15000 pounds per square inch on the net section.
obtained by deducting holes figured at 7¢ of an inch in diameter (for 24"/ rivets) from

The net section is

both flanges.
== el
Web Plats Flangs Angles Web Plats 7 Flange Angles
2‘” X %ﬂ 5” x 3%” 27!! x %l’ y! x a%l’
Dstanee | Thickmness of Flange | Thickness of Flange
mt‘:h[ Angles in Inches, Angles in Inches.
o
Bearin, 2 2
mree | % | % | % | % | % | % | % | %
25 59 T4 87 69 85 101
26 a7 71 84 67 82 97
27 b5 68 81 92 64 79 2
28 53 66 78 89 62 76 90 103
290 bl 63 D 86 60 74 87 09
30 50 61 73 &3 b8 7 54 96
31 48 5 70 80 56 69 81 u3
32 46 57 68 7 54 67 79 90
33 45 56 66 75 53 65 76 87
34 4 54 64 [t b1 63 74 85
a5 42 53 62 7 50 6l 72 82
36 41 51 60 69 48 54 70 80
37 40 B0 69 67 47 58 68 78
38 39 48 a7 66 46 56 66 76
39 88 47 56 i 44 55 65 74
40 37 46 54 62 43 53 72
41 36 45 53 61 42 52 Bl | %0
42 35 “ 52 59 41 a1 60 69
43 35 43 8l o8 40 50 59 67
44 B2 42 49 57 39 49 &7 65
45 3 41 48 59 39 47 66 64
46 82 40 47 o a8 46 55 63
47 32 39 46 a3 a7 45 54 61
48 31 33 45 A2 36 44 53 60
40 30 38 1 a1 35 44 b1 59
50 30 37 44 50 35 43 50 58
51 29 36 43 49 H 42 49 a7
52 29 35 42 48 33 41 48 55
53 28 35 41 47 B 40 54
b4 28 34 40 4ii 32 40 47 53
Waight per
Fool in .1 8.9 9.7 L7 73 20.8 103.6 | 115.6
Pounds,

—



CAMBRIA STEEL.

308

fiber stress of 15000
\ ¥ 2 .Ib’,l A 1.

pounds

POUNDS.

' SAFE UNIFORMLY DISTRIBUTED LOADS FOR
'PLATE GIRDERS IN THOUSANDS OF

The safe loads below include the weight of the girder and are calculated for a
per square inch on the net section,

The net section

ng holes fig at %4 of an inch in diameter (for 34" rivets) from
both flanges. % %
r,
Web Plats Flangs Angles Wab Plate jrl’lmglhgh
807 X 3" 6 X 84" 83" X3’ 6" X 3"
Sk, :
Distanee | Thickmness of Flange | Thickness of Flange
mez Angles in Inches. Angles in Inches.
In Feel, % % % % % % % %
30 ™ pu 108 &1 103 122
31 i 88 105 81 100 118
32 69 86 101 116 -] 97 114 151
a3 67 83 98 113 76 b 111 127
34 65 81 109 ™ 91 107 123
35 63 78 93 106 72 88 104 119
a6 61 76 90 108 70 86 101 116
37 60 74 88 101 68 84 99 113
a8 b8 72 8 8 66 81 96 110
39 57 70 &3 95 64 7 o 107
40 b5 69 81 a3 63 T a1 104
41 54 67 79 o1 6L 75 20 102
42 53 65 7 89 60 74 &7 *9
43 51 64 75 86 B8 72 85 U
44 b0 62 74 8 b7 70 83 9%
45 49 61 72 83 5 69 81 ptsd
468 48 60 il 8l o 67 79 o
47 47 58 69 79 53 66 8 89
48 46 b7 68 7 52 G4 76 87
49 45 56 65 76 51 5 85
50 4 55 65 74 50 62 73 84
b1 43 b 64 73 49 61 72 B2
b2 43 53 62 2 48 a9 70 80
53 42 52 61 70 47 58 69 kil
54 41 51 60 69 46 T 68 7
b5 40 50 50 68 40 56 66 76
b6 39 49 58 66 45 55 65 K]
57 a9 48 57 65 44 54 64 73
58 88 47 56 G4 43 53 63 72
59 ar 46 5 64 42 62 62 ()
Waight
gth illlm 870 | 1004 | 1158 | 1298 | 008 | 1052 | 119.8 | 133.6
Pounds,




304 CAMBRIA STEEL.

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDERS IN THOUSANDS OF
POUNDS.

The safe loads below include the weight of the girder and are calculated for a
fiber stress of 15000 pounds per square inch on the net section, The net section is

obtained by deducting holes figured at 7§ of an inch in diameter (for 24" rivets) from
both flanges. :

‘v{ Web Plats 86”7 X 847
Flange Angles 6" 3¢ 6 X 347

ﬂﬂ Flango Plates 147

Dislance | Thickness of Flange | Thickness of Flange
mm:‘; Angles in Inches. Plate in Inches,

Web Plats 867 X 34
Flangs Angles 67 % 6”

o S ] e I T R R S BT S

30 108 134 159 183 28 | 255
31 104 130 154 177 20 247 | 264
32 101 125 149 171 2 239 | 256
33 a8 122 144 166 216 | 22| 248 | 264
34 95 118 140 161 210 225 | 241 | 256
35 92 115 136 157 204 219 | 24| 249 | 264
36 90 112 1382 152 198 218 | 227 | 242 | 257
37 87 109 129 148 193 207 | 221
38 85 106 125 144 188 201 | 215 | 229 | 243
39 83 103 122 141 183 196 | 210 | 228 | 287
40 81 100 119 137 178 191 | 205 | 218 | 231
41 70 08 116 134 174 187 | 200 | 213 | 22
42 7 96 113 1381 170 182 | 195 | 207 | 220
43 75 Pl 111 128 166 178 | 190 | 208 | 215
44 4 91 108 125 162 174 | 186 | 198 | 210
45 72 89 106 122 158 170 | 182 | 1M | 205
46 70 87 104 119 155 166 | 176 | 189 | 201
47 69 85 101 17 152 163 | 174 | 185 | 197
48 67 84 99 114 149 160 | 171 193
49 66 82 97 112 146 1656 | 167 | 178 | 189
50 65 80 9% 110 143 153 | 164 | 174 | 185
51 63 70 3 108 140 150 | 160 | 171 181
b2 62 m 92 106 187 u7 7| 168 | 178
b3 fil 76 90 104 135 44| 154 | 164 | 174
b4 60 74 &8 102 132 142 | 152 | 161 | 171
b6 59 73 87 100 130 139 | 149 | 158 | 168
58 68 72 85 ] 127 187 | 146 | 156 | 165
57 57 0 81 96 125 134 | 144 | 153 | 162
b8 o6 69 82 95 123 182 | 41| 150 | 159
59 66 | e | 8f 93 | 121 | 130 1301 148 | 157
Weight per
Foot in 107.5 126.3 | 144.7 162.7 214.1 226 | 237.9 | 249.8 | 261.7
Ponnds.

Notg.—When Flange plates are thicker than 4, use two plates.

. e




CAMBRIA STEEL. 305

SAFH UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDERS IN THOUSANDS OF
POUNDS.

The safe loads below include the weight of the girder and are calculated fora

ber stress of 15000 pounds ﬁum inch on the net section, The net

fi
ﬁmd by deducting holes at one inch in diameter (for 73"/ rivets) from bul.h
nges,

f Web Plate 42 X 84
Web Plate 42/ 3¢ 37 - & X & X 34
Flange Angles 6 ¥
o x4 ” Mangs Plates 147

r
| pistanes | EDICIUESS OF | pnickness of Flange Plate
Genter 1o ( Flaunge Angles in Inches.
Oanter of in Inches. <
in Fest, 1 % b Y% 5% M| W1 | 1K
85 | 130 | 160 | 180 | 200 | o257 | 25| 202 s00
86 | 135 | 160 | 181 | 24 | 20 | 27| 28| 801
87 | 11| 15 | 19| 27 | 2u 276 | 293
38 | 1 | 178 | 221 | 337 | 23| 29| 288
39 125 | s | 160 | 216 | 231 | 247 | 260 | 278 | 809
40 | 12 | wa | 165 | 20 | 25 | 20| 26| 21| sm
41 119 140 161 205 235 249 264 204
42 116 147 157 200 215 229 243 258 287
43 | us | ¢ | 5 | 195 | 210 | 24| 28| 22| 20
as | m | m | 30| m 5 | 219 | 23| 24| 274
a5 | 108 | 13 | w7 | 17 | o0 | 2| 22| 201 268
46 106 125 141 183 106 209 222 35 262
a7 | w08 | 12 | 14| | 102 | 25| 27| 20| 8
a8 | w01 | 120 | 18| 15 | 188 [ 20| 23| 26| 231
a9 9 | 17 | 15 | 172 | 18t | 96| 29| 21| 216
50 o7 | ws | 12| 168 | 180 | 192| 204 | 27| 2m0
51 9 | 13 [ 180 | 165 | 177 | 189 | 200 | 212 | 236
52 mt | o2 | e | 178 | 185 | 197 | 208
53 o | 100 | 125 | 130 | 10 | 81| 188 | 200| 27
54 9 | 107 | 122 | 16 | 167 | 18| 180 | 201 228
55 88 | 105 | 120 | 13| 166 | 15| 186 | 197 210
56 s7 | 108 | 18| 150 | 18 | w2/ 13| 193] 215
87 8 | 1010 | 16| 17 | 13 | 69| 19| 190/ 2m
58 84 14 | 145 | 15 | 166( 178 | 187
89 @ | o8 | m2| 12 163 | 173 | 18| 204
60 gt | 96| 10| 10| 150 | 10| 10| 180| 201
61 80 | ot | 108 | 8 | 18 | 18| 68| 17| 1o
83 o3 | 107 | 138 | 145 | 155 163| 113 | 14
63 77| o | 105 | 153 | 13 | 13| 162| 12| 101
. 64 | o0 | 208 | 33 | 141 | 150 100 1691 188
Weight per
Footin | 1849 | 1533 | 1718 | 2207 | 2006 | 2655 260.4| 2728 | 2061

Nore.—When Flange plates ave thicker than 3, use two plates.
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806 CAMBRIA STEEL.

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDE%S IN THOUSANDS OF

e

The safe loads below lm:lude the welght of the girder and are calculated for .
fiber stress of 15000 pou square inch on the net section, The net section Is
obtained by dzdmla; holes E:-m:rl at one inch in diameter (for 74" rivets) from both

Web Plats 48 X 347
Gredimbffd, Flangs Angles 67 X 6" X 347
Fisage Angles 67 XX 6"
= Fiange Plates 147

‘Thickness of
Distance Thickness of Flange Plate
Genter 1o | Flange Angles in Inches.
Oanter of in Inches.
mhet | % | % | % % % | % | % | 2| 1x
a5 166 105 224 263 33 | 322 | 842
38 161 190 215 5 204 | 313 | 838
83 157 185 212 2067 %6 | 8505 | 824
8 153 180 200 260 279 | 207 | 815
30 140 175 201 4 72 | 2% | 807
40 145 71 196 247 265 | 282 | 209
41 141 167 101 M1 258 | 25 | 202
42 138 163 157 6 252 | 200 | 285
43 136 150 182 » M6 | 2m | 270
G- 155 178 25 M1 | 26| 272
45 120 152 174 2 25 | 251 | 266
46 126 149 170 215 20 | 245 260 T
:g 1 145 167 211 295 | 240 | 255 |
121 142 163 26 21 | 25| 240 ]
49 118 140 160 202 26 | 20| 204 | 250 | 287
50 116 187 157 108 212 | 226 | 20| 253 | 281
b1 14 134 154 194 208 | 221 | 285 | 248 | 276
B2 112 131 151 190 oM | A7 | | 24| 200
53 109 129 148 187 200 N3 | 26| BY| 265
54 107 127 145 153 196 | 200 22| 285 | 200
55 105 124 142 180 193 | 206| 218 | 230 | 2%
56 104 122 140 177 189 | 201 | 214 | 226 | 251
B7 102 120 187 174 186 | 108 | 210 U7
58 100 118 185 17 183 | 19 28 | 242
59 16 133 168 179 | 101 | 208 | 215 | 208
60 114 131 165 176 | 188 | 200 | 211 | 24
61 a5 112 1 162 174 185 | 196 | 208 | 231
62 o 110 126 160 171 182 | 108 | 24 | 27
63 ” 109 124 157 168 | 179 | 100 | 201 | 223
684 o1 107 12 165 166 | 176 ' 187 | 198 | 22
Waight par
Fool in 1425 | 1609 | 178.9 | 2328 | 244.2 | 2662 | 268 |279.9 | 308.7







CAMBRIA STEEL.

311

ALLOWABLE UNIT STRESSES AND LOADS
IN ACCORDANCE WITH
THE BUILDING LAWS OF VARIOUS CITIES.

Live Loads for Floors in Different
Classes of Buildings, Exclusive
of the Weight of the Materials |~

REVISED T0 1906,

lmrnrk 1hinp. Jh:lad.nlyhiu | Baston,

of Construction “Pounds Pounds per Sq Square Fool,
Dwellings ment  Houses, Hotels,
Tﬂnemel.il ouses or Lodging Houses, . 0 50 70 50
Oﬁm! Bnildiag:—l'lrsli' s gt 150 100 100 1w
bove hm Floor . K] 100 100 100
S:hoo'la or Placen of Instruction . . kil 75 ey 80
Stables or Carriage Houses . . . . . . 75 {lg ol uh
|. | Buildings for Public Assembly . . . . . . 90 100 120 150
i o  Ordinary Stores, Light Manu-
'} facturing and Light Stomge . . . . . . 120 100 120
| Stores for Heavy Materials, Wareliouses
Iand Factories . . . .. ... o 150 e 150 250
!lod’s—l’iu:h less thun 3)“’ ........ 60 5 30 gk
“ more “ M., .... 3 30 25 30
i Sidewalks . . ..., 300 . FCS0 o .
| Public Buildings, except Schools * @i AL “en 150
Allowable Unit Stresses for Ma-
_sonry and Building Materials, |
COMPRESSION. Pounds per Square Inch,
Cnnm {Portland) Cement,1; Sand, 2;
. 230 5 28 b=
°°"““"' i o R EBNGS IS i
r equal) Cement, 1;
RerSkane & 0 O T 125 . e
« tRosemlnle or equal) Cement, 1;
_ Sand, 2; Sto 111 w - a2
Rubb[eStonewotk,PmluudCementMom 140 % oo 139 Pl
T o Rosendale ** - 111 ven o] e
- Lime and * L L/ .o m .t
o Lime Mortar 70 I 6014 o
250 s a. 208 .
..... 208 “ e o
t,l Lime, 1; Sand, 6 160 e 167
anrl.:mel.S-ndi. 111 i 111 -
Stmuin&mcntllmr... . 70 s .
............... e 7 A oy
10000 2400 | . . . .ol W
1200 " PeeTy ..
f 2 1300 e e s
3 700t0 20300 . . . P Lo o
) 1 . PEPISEARSIS o« a b 600 to 1200 ve viels .
ml ez ; ...... 400to 1600 | . . . o ialn .
one (North River) .. ... 2000 PR AT .
k (Haverstraw, Flatwise) ., , . . . . l% .ee e a

over

'Smblﬁlmlhm%&lum Feei in Arﬂ.
Mnhmpuaﬂwmufwmltml‘bl.

Square Foot Horizontal,




312 OAMBRIA STEEL.

ALLOWABLE UNIT STRESSES AND LOADS
IN ACCORDANCE WITH
THE BUILDING LAWS OF VARIOUS CITIES.

Allowable Unit Streases for
Masonry.

REVISED T0 1908,

Yow Tork.| Chicago. | Philadolphis, | Boston,

EXTREME FIBRE STRESS—BENDING

Pounds per Square Inch.

e A e e 180 G . .
Greenwich Stone , . . . . 150 s 5 o
Gneiss (New York City) . . 150 2 " i
Limestone . . . .. » 150 p— .. ..
L P R S s 400 . . =
Marble . . + o c v o e v o e sns 120 | . i
Bandstone. s . ;= veias sy 100 - S e
Bluestone—North River, . . .. .. 300 . =
Concrete ( Portland) Cement, 1; Sand,
e DO s = b L A e 30 . .
Conmt: (Purd&md) ‘Cement, 1: Sand, &
&ﬁasendale or equal) Cc:m:ul
Stone, 4 16 .
mdl]eorcqun!)Ccmmt
M R N S 10
Bﬂr.k(Common) ..... G0 = *
Bﬂckwurk{in(:emem) s 30 5 e
Allowable Unit Stresses for
Timber.
COMPRESSION :
Oak, with Graln , , . 900 Sy s
...... 800 . . s w 250
Yellow Pine, with Grain , 000 | ... 50 »in
o rOSS 600 AT 550 250
White “ with “ 800 . s v w ¥y
. “  across * 400 | ... e e 150
Spruce, with Grain ., . 800 | « v 500 Ry
o . 400 . 00 150
Locust, with ** 3 1200 . ays
Hemlock with # %0 “wo' |
wit A .
14 across 500 250 . v
Chiestnut, with | 500 5 aln als als
“  scrom* . . 1000 | o0« onn o "
TENSION :
Yellow Pine . .. ... os] 1200 | oo 1800 ‘-
White “e e .| 800 . S .
Spruce . s s asa « .| _BOO . 1250 .
Oak ., creee « o 1000 w'e . sise .o
e vof 000 | ... PP




CAMBRIA STEEL. 313

ALLOWABLE UNIT STRESSES AND LOADS
IN ACCORDANCE WITH
THE BUILDING LAWS OF VARIOUS CITIES.

Allowable Unit Stresses for REVISED T0 1008,
Timber, Now York,  |Chicago| P‘lihdﬂ?hh. | Baston,
EXTREME FIBER STRESS— Pounds Per Square Inch,
BENDING: e
Fellow PINS ¢ e covoseoes 1200 1250 1600 1250
T S g 800 Wl .. . 50
Bpruce s o s s vnessss v 800 750 100 750
DIk s e vvocses v anse 11% 1000 beww 1000
LOCUSE + o o 6 s s o s snceoinae LR $leisim .o
Hemlock . . cosoeveeces 600
CHestnt o 5o 5 v s 6608 5.3 s 800 AL S T
Wooden Columns or FosE
with Flat ¥nds.
L UL
Vellow Pine (Long Leal) , . . 10001855 » + « U-—-lwﬁ o
White Pine, Norway Pine and Spruce| m.m]l; o e - i
Ok o . covvvvcnsanas mu...nn.._ “ ST
Chmutudﬂcmlock......%{mﬁb)._. SRR
wc------c-n----lx{ . uw .| « e w
HEAR Yellow Pine, with Fﬂ:n:r. 70
.‘.i'e'llt.m\l'"’:IE‘Im:em':mselmr fibers s o o s o 500 %ﬁ b
Whiu “with * ..i000 40 80 . 80
Wackoms ™ v 250 150 .
SPtnte.w!thFiber........ 50 80 80
ncross L, .. .. 00 320 150
Ouak, with ® ..o vene 100 150 . 150
- across * . L .4 eu 600 250 > .
Locust, with = ,,,,, . 100 AR . M
. cacvomn Y L s e . 733 s . . .-
Hemlock,with * ,,,,. . o = .
8 acroms®™ s aiie wiele ‘2?5
Ch " W asesssas . v ot .
g- Allmhle Compression in Lbs, per Sq, Inch and ;5 Ratio of Length to

Di in Inches.

Allowable Unit Str for Timber Columns in Accordance with
the Building Laws of Boston and Chicago,

For Posts with Flat Ends.

The Stresses mven in the following table, in which L= Length of Post,

D = Least Diameter of Post, and 5 = Stress per Square Inch,
‘White Pine and Spruce, Long-Leaf Tellow Pine ‘White Oak.
L L
D 8 1] 8 8
0 to 10 625 0to 15 1000 750
10 ** 85 500 15 “ 30 875 650
85 “ 45 875 80 ** 40 760 560
45 * 50 20 40 ** 45 625 470
45 “* 50 500 375
_T_El'mndnnnnt given in these tables, see Complete Building Laws of the

VuhuCki




814 CAMBRIA STEEL.

EXPLANATION OF TABLES OF RIVETS
AND PINS.

Rivets.

In the design of riveted joints the total stress transmitted is assumed
to be taken up by the rivets, no allowance being made for the friction
between the plates riveted together, and the manner of failure of the
joint will be by shearing of the rivet or crushing of the plate. This
assumes that the rules given on page 322 are followed and failure by
tearing off the plate caused by the rivets being too near the edge is
thus prevented.

In the talle of «Shearing Value ol Rivets and Bearing Value of
Riveted Plates,” pages 316 and 317, these values are given for all cus-
tomary sizes and thicknesses corresponding to various usual allowable
unit stresses,

For any given size of rivet or thickness of plate to be used, an in-
spection of the table will show at once if the bearing value of the plate
or the shearing value of the rivet is to govern the design and the
amount of stress that can be transmitted by each rivet.

Pins.

In designing pin-connected joints the points which govern the design
are the bending moments produced in the pin by the bars or plates
connected, and the bearing value of the plates themselves, The bear-
ing value in the case of eye-bars of proper proportions is sufficiently
ample and need not be computed. Shear in pins need not ordinarily
be considered, as the bending and bearing stresses usually determine
the size,

In the table of “ Maximum Bending Moments on Pins,” pages 318
and 319, is given the allowable bending moments on pins of various
diameters for the usual allowable fibre stresses,

In the table of « Bearing Values of Pin Plates for One-Inch Thick-
ness of Plate,” on page 323, is given the allowable bearing values of
plates against pins of various usval diameters, corresponding to the
customary unit stresses of this character.

If the bearing value exceeds the allowable limit in any given case
pin-plates must be added, thus increasing the bearing value until it is
reduced to a safe limit as shown by the tables.




CAMERIA STEEL. 315

CONVENTIONAL SIGNS FOR RIVETING.

Suor, Fiuco.

Two Full Heads. O .
Countersunk Inside (Farside) and Chipped. ® @

Countersunk Outside (Nearside) and Chipped. @
Countersunk both Sides and Chipped. ® @

InsipE, Ovursiog, Boru §
(Farsipe.) (Nmarsinm,) it

Flattened to 4" high or Countersunk
and not Chipped.

NIORN,

This system, designed by F. C. Osborn, C.E., has for foundation the diagonal
cross to represent a countersinl, the blackened circle for a field rivet and the diagonal
stroke to indicate a flartened head. The position of the cross, with respect to the
circle (inside, outside or both sides), indicates the location of the countersink and,

almilarly, the number ard position of the diagonal strokes indicate the neight and
position of the flattened heads.

Any combination of field, ¢ unk and fi d head rivets liable to occur
may be readily indicated by the proper combination of above signs,




318 CAMBRIA STEEL.

SHEARING VALUE OF RIVETS AND BEARING
VALUE OF RIVETED PLATES.
ALL DIMENSIONS IN INCHES.

Shearing Value = Area of Rivet % Allowable Shearing Stress per Square Inch,
Diameter Ares  Unit Stress = 6 000 Ibs, | Bearing Value for Different
of in Single Doubls 7

Rivel |Squarelnches| Shear | Swar. | 3 | 15 | # ] v

1106 663 | 13256 | 1125 1408 1888'
.1964 | 1178 | 2356 | 1500, 1875 22560| 2625
-3068 | 1841 | 3882 | 1875| 2844 2813I 3281]

4418 | 2651 | 5301 | 2260] 2813| 2375/ 3938
.6013 | 8608 | 7216 | 2625 S2681| 3938 4594
77854 | 4712 | 9425 | 3000 3'?50| -ﬂsool 5250
Area | Unil Stress = (750 Ibs. | Bearing Value for Different
in Singla Doubl
surehdes| S | s | 3| f5 | § | %

.1105 746 | 1491 | 1266 1532’ 1898|
.1964 | 1825 | 2651 | 1688 2109 25681] 2053
8068 | 2071 | 4142 | 2109 2637 8164 5601|
4418 | 2082 | 5964 | 2531| 3164/ 3797 4430

6013 | 4059 | 8118 | 20853| 3681| 4430 5168
7854 | b301 108603 3375‘ 4.219| 6033' 50086

Lrea }Eit_smss = T 500 1bs, | Bearing Value for Different
in Singlo Doubls P
3quare Inches, | Shear, Shear, * | Tﬁﬂ' ‘E‘ ’I?E'

1105 | 828 | 1657 14oe| 1758 2109|

.1964 | 1473 | 2945 | 1875 2844 2813 3281
.3068 | 2301 | 4602 | 2344 2030| 8516/ 4102
4418 | 8313 | @627 | 2813| 3518/ 4218| 4022

6013 | 4510 | 9020 | 8281 4102| 4022| 5742
1 J7854 | 5891 (11781 3750‘ 4688 b5625| 6563

SR §a§' P Eag P

Diameter v Unit Stress = 10000 1bs, | Bearing Value for Dll’l‘erer;t—

of in Singls | Doubls
Rivel.  |Square Inches. | Shear, Shear, } l ‘l’snf g ‘jjﬂ'

8% 11056 | 1105 | 2200 1875' 2344/ 2813

4 1964 | 1964 | 3927 | 2500 3125 3750| 4375
o4 .3068 | 3068 | 6136 | 3125 8906 4688 5469
3¢ 4418 | 4418 | 8838 | 38750| 4688 5625 6563
% 6013 6013 |12026 43'?5| 5468| 65683 7658

1 J7864 | 7854 (15708 5000'\

In the above tables the bearing values between the lower and upper zigzag black
lines are greater than single and Tess than double shear for the corresponding dimen-
sions, so that in case of single shear, the single shearing value governs, in case
of double shear, the bearing value governs the design.

6250 7500' 8750
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CAMBRIA STEEL. 317

SHEARING VALUE OF RIVETS AND BEARING
VALUE OF RIVETED PLATES.
ALL DIMENSIONS IN INCHES.

Bearing Valuo == Diametar of Rivet X Thickness of Plats X A Bearing Streas per Square Inch.
Thicknesses of Plate in Inches at 12 000 Pounds per Square Inch.
§ & | 8 [ 1| 2|3 3 [H] 1
i 3000

| | 8750 4218l 4688

! 500| 5063 5625 6188 6750
B5250| Bo06| 6568] 7219/ 7875 8531| 0188 0844
6000, 6750 7500|_sms_oi’mi 9750 10500 11250, 12000

Thicknesses of Plate in Inches at 13 500 Pounds per Square Inch.

- EARAERE: AR SR AENE IR

3376

l 4210! 4746 5273
5695|_6328| 6061 7594
5906| 6645 7983 8121| 8859 9508/10836(11074
@7560| 75604 S-iSBI 9281i10125 1006911813 12656| 13500

‘Illlt'lmaueu of Plate in Inches at 15000 Pounds per Square Inch.

| % | 8 | HE )2 [ HR) % [HE| 2

8750
4688| 5273 5859
5025 6828] 7031| 7734| 8438
6563| 7383 8203| 0023 0844/10664/11484 12305
7500, 8438 9875?'651'871?“412188 18125/14068| 15000

Thicknesses of Plate in Inches at 20 000 Pounds per Square Inch.

Pl &% | & | H | 8 (B 2| 48] 2

5000

| e250! 7031 7813
38]_0375/10313/11250

8750| 9844 10938/12031 18125/14219|16813/16400
100001 1250[12500118760.160% 16250(17500/18750| 20000

The bearing values above and to lhe raght of lhe upper zigzag black lines are
er than gou'hle shear for the , 80 that in these cases
hcarin values govern the design,

g values below and to the left of l.he lower rigzag black lines are less
ﬂnn llng!: shear, so that in these cases the bearing values govern the design.
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CAMBRIA STEREL.

MAXIMUM BENDING MOMENTS ON PINS WITH
EXTREME FIBRE STRESSES

VARYING FROM 15000 TO 25000 POUNDS PER SQUARE INCH.

Moments in Inch-FPounds for Fibre
Diameter | Area of
Stresses of
of | Pn
Pinin (inSquare| 45000 be, | 15000 Lbs, | 20000 Tbs, | 22500 Ibs. | 25000 L,
Inches, per per per per

Toche. | conate Inck | Squate Tnch. | Squere Toch. | Squate Tnch, | Squele fnch,
1 785 1470 1770 1960 2210 2450
1 994 2100 2520 2300 3150 8490
1 1227 2900 8450 3830 4310 4700
1 1485 8830 4550 5100 5740 6380
1 1767 4970 5960 6630 7460 8280
1 2.074 6320 7580 8430 9180 10530
1 2,405 7890 9470 10520 11840 13150
1% | 27t 9710 11650 12040 14560 16180
2 s142| 11780 14140 15710 17670 19630
2 8.547| 14130 16960 18840 21200 23550
2 s9t6| 16770 20150 22870 25160 27060

4430| 19730 23670 26300 20590
9 490 23010 27610 80680 34510 88350
5412| 26610 31060 85520 39960 44400
5.040| 30630 86750 10830 45940 51040
74 | 6492| 81990 1990 46660 52490 58320
3 7.065| 8070 47680 52970 5 66220
g1z | 7670 44940 53030 59920 67410 74900
3 8.206| 50550 67400 75830 84230
53 | soi6| 6610 67940 75480 81020 94350
3z | esu| esuio 75770 84180 94710 105280
: 10821 70150 81180 93530 105220 116910
11.045| 77660 93190 108540 | 11649 120430
3% | 1798|8565 102520 114250 1 142510
4 | 12566] o250 | 113100 125660 141370 157080
a¢ | 137964| 108860 [ 124040 137820 155040 172270
457 | 14186 113050 150780 | 169570 188110
45 | 15003 123820 | 147980 164420 184980 205530
4% | 15904 130100 | 161080 178020 | 201290 223650
457 | 16800 14560 | 174830 194250 218510 249810
47 | 1| 1570 | 189s%0 210430 | 236740 263040
4% | 18%665| 170580 | 204740 227400 | 255920 284360
5 | 19035 1800 | 220800 245140 | 276120 306500
8¢ | 20620 108280 | 237880 264310 330300
sty | 21618 213000 | 255710 284120 | 319640 355160
§3 | 22.691| 228680 274420 804910 843020 881130
5y | 23758 | o010 | 204010 a 367510 408350
20850 9262100 | 814510 840160 | 293140 | 436830
25,967 873280 | 419940 466600
% | 27109 358340 | 398160 | 447930 | 497700




CAMBRIA STEEL. 819

quEMUM BENDING MOMENTS ON PINS WITH
EXTREME FIBRE STRESSES

VARYING FROM 5000 TO 25000 POUNDS PER SQUARE INCH.

' Dismetar | Area of Moments in Inch-Founds for Fibre

Stresses of
of Pin
‘Pinin |inSqusre| 15000 The, | 18000 Tbs. | 20000 Tbs | 22500 Tbs | 25000 Lbe,
Inches, | Inches, pee o

Squage Tnch, | Squale Inch, | Square Inch. | Squate Tnch, | Squabe Tack,

28.274 318000 881700 424120 477130 530140
20.465 238380 406060 431180 BOTHS0 563470
30.680 B50530 431430 474870 R39290 599210
31919 381530 457840 508710 572300 635800

404420 485400 539230 606630 674030

293¢ gee”

34.472 428200 513840 BT0M0 642300 713670
85.785 452000 43480 BO3ET0 679350 754830
87122 478530 B74240 638040 717800 797650

38.485 565110 606130 673180 757660 841850
39.871 B32650 639190 710210 798980 887760
41.282 561180 673420 748250 841780 935310
42,718 590710 708560 787620 B86070 984520

44,179 621260 745510 B28350 931890 1035440
45.664 BH2850 TEM10 870460 979270 1
822580 028220

88080
3 6R5480 } 1142470
48,707 719190 863080 0554920 078780 1198650

50,265 758080 004780 1005510 1130970 1256640
51.849 780880 TR0 1063170 1184820 1316470
53.466 823000 02280 1102580 1240850 1878170
55,088 865060 1038070 1158410 1297500 1441760
56,745 904370 1085250 1205830 1856560 1507290
58,426 D44860 1133830 1250820 1417200 1574770
60,132 986540 1153850 1315390 1479810 1644240
61.862 | 102430 1235510 1872570 1544140 1715710

63.617 | 1073540 1288250 1431890 1610810 1780240
65.397 | 1118000 12680 1401860 1678340 1864830
67.201 | 1165610 1398610 1554010 1748270 1942520
69,029 | 12i3400 1456080 1617870 1820100 2022340

70.882 | 1262580 1515110 1683450 1803880 2104310
T2.760 | 1313080 1575700 1750780 1969630 2188480
T4.662 | 1364910 16379000 1819880 2047870 274850
76,500 | 1418090 1701700 1890780 2127130 2363480

78.540 | 1472620 1767150 1963500 2208930 2454570
82,516 | 1585850 1903020 2114470 2378780 2643090
86,600 | 1704740 2045690 2272990 2557120 2841240
90,768 | 182430 2195820 2489250 2744150 3048060

95.033 | 1960060 2352070 2618410 2040090 3266770
00,402 2096760 2516110 2795680 3145140 3494600
3359510 8732790

i

L
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SQUARE INCHES.
Inches.
% | | %| 1| %| 0| %] 2]

SIZE OF HOLE.

OAMBRIA STEEL.

ARHAS OF RIVET HOLES.
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RIVET SPACING.
ALL DIMENSIONS IN INCHES.

SIZE OF HOLE.
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CAMBRIA STEEL.
AREAS OF RIVET HOLES.
For General Rules for Rivet Spacing see next page.
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322 CAMBRIA STEEL.

GENERAL RULES FOR RIVET SPACING FOR
BRIDGE AND STRUCTURAL WORE.

The pitch or distance from center to center of rivets should not be
less than 3 diameters of the rivet. In bridge work the pitch should
not exceed 6 inches or 10 times the thickness of the thinnest outside
plate except in special cases hereafter noted. In the flanges of beams
and girders where plates more than 12 inches wide are used, an extra
line of rivets with a pitch not greater than 9 inches should be driven
along each edge to draw the plates together.

At the ends of compression members the pitch should not excecd 4
diameters of the rivet for a length equal to twice the width or diameter
of the member.

In the flanges of girders and chords carrying floors, the pitch should
not exceed 4 inches,

For plates in compression the pitch in the direction of the line of
stress should not exceed 16 times the thickness of the plate, and the
pitch in a direction at right angles to the line of stress should not ex-
ceed 82 times the thickness, except for cover plates of top chords and
end posts in which the pitch should not exceed 40 times their thickness,

The distance between the edge of any piece and the center of the
rivet hole should not be less than 1} inches for § inch and § inch rivets,
except in bars less than 2} inches wide ; when practicable it should,l
for all sizes, be at least @ diameters of the rivet and should not exceed §
times the thickness of the plate.

Minimum spacing is generally used in pin plates, at ends of columns,
girders, etc., etc.

In figuring clearance of rivets for special cases, allow § inch in addi.
tion to diameler of head.




CAMBRIA STEEL. 823

BEARING VALUES OF PIN PLATES.
FOR ONE INCH THICKNESS OF PLATE.

Bearing value = Diameter of Pin X 1/ X Stress per Square Inch,
5 Bt
Arva | Valto s Vebne o | Vol | Dam- | dren | Yoime | Teimes | Tonms
12 000 13 500 15000 12 000 13500 15 (v
of | Pounds | Pounds | Pounds |eterof| of | Pounds | Pounds | Pounds
par per per per par per
Pin. nare nare uare | Pin. | Pin, nars nare nars
il gl s s ol il s
Sq.Ins, | Pounds, | Pounds, | Pounds, | Inches. 5q.Ins.| Pounds, | Pounds. | Pounds,
.785 | 12000 | 13500 4 15,90 | 54000 | 60750 | 67500
L9004 | 13500 | 15190 | 16880 4 16.80 | 56500 | 62440 | 69380
1.227 | 15000 | 1 18750 42 17.72| 57000 | 64130 71250
1.485 | 16500 | 18560 198 | 18067 | 68500| 65810| 73180
1.767 | 18000 22500 | 5 19.64 67500 | 75000
2.074| 19500 | 21940 | 24380 % 20.63 | 61500 | 69190| 76850
2.405| 21000 | 23630 | 26250 21.65 | 63000 | TU880| 78750
2,761 | 22500 | 25310 | 28180 22,69 | 64500 | 72560 | 80630
8.142 | 24000 | 27000 5 23,76 74250 | 82600
8.547 28690 | 31880 4. 67500 | 7540 | 84380
8976 | 27000 | 303%0 | 83750 | § 25,97 77630 | 86250
4,450 | 28500 | 82060 35630 a 27.11| 70500 | 79310| 88130
4.909 33760 | 87500 | 6 23.27 | 72000| 81000
5,412 | 81500 | 35440 | 39380 6 2046 | 73500 | 82690 | 91880
5.940 | 33100 7130 | 41250 30,68 | 76000 | S4380| 93750
6492 88810 55 | 31.92| 78500 | Sc0s0| 95630
7.069 6 8318 | 78000 | 87750 | 97500
7.670 | 87500 | 42190 | 46880 65 3447 79500 | R440
8.206 | 89000 | 43880 | 48750 85.79 | 81000 | 91180 | 101250
8.6 45560 67 87.12| 82500| 92810| 108130
9.621 | 42000 7260 | 52500 | 7 8848 | 84000 | 94500
10.32 | 43500 | 4840 74 | 44.18| 90000 | 101250 | 112500
11.05 | 45000 56250 | 8 50.27 | 96000 | It
11.79 | 46500 | 52310 | 58130 | 84 | 56.756 | 102000 | 114750 | 127500
12,57 | 48000 9 63.62 | 108000 | 121500 | 135000
13.36 | 49500 | 566600 | 61880 |10 78.54 | 120000 | 185000 | 150000
14.19 | 51000 | 57380 | 63750 |11 95. 152000 | 148500 | 166000
15,03 | 52500 | 59060 | 65630 |12 113.10 | 144000 | 162000 | 180000

3 P
~ From the table the bearing value of a n in a 1" plate for 15000 nds
8 %ﬂ E:I.al thbckn:n of metal requ':‘::d is

=296,

84380
‘The nearest commercial size would therefore be 134" on each side, including web
‘and necessary reinforcing plates.




324 CAMBRIA STEEL.
DIMENSIONS OF BOLTS AND NUTS.
FRANKLIN INSTITUTE STANDARD.
Bolts and Threads. Rough Nuts and Heads.
o € o
vl 48 S |B2| s |® |44
EI215, | & |3, |55 |88, |§e(2|2
W .o g'g o =g %é g g5 Eg, S | o
535555"“23;5;&?55
; B g g |
i:|1 £ |47 3 2|2
Ins.| No. Ins, Ins, | Sq.Ins, | Sq.Ins, | Ins Ins, Ins, |Ins.|Ins.
202 | 485 [.0082| .049| .027( 3 [ .vor| 77|32
| 18 | 240 | .0070 | 07| .045| 13| .840| .686| 7| 42
16 | 294 [.0078 | 10| .088| ii| 972| ea| 3°| 1L
14 | .34 | 0089 | .150 | .093| 23| 1.105| .902| | £3
f’ 13 | 400 | 0096 | .196| 1126 1°| 1.288| 1.010 }7 o
sl 12 | 54| 0104 | 249| .162| 33| 1370 1.119] | 31
11 | 507 |.0113 | .307| 202|175 1508 1.227| }°| 13
10 | 620 .0125 | .442| .302| 11 | 1.768| 1.443| 3
9 | .731|.0140 | .601| .420| 17| 2.033| 1.660| 1 | 33
1" | 8| .87|.0156 | .785| .550| 13 | 2.208| 1.876[1° | {&
4 7 | 940 0180\ 994 604|113 2563 20881} | i}
11| 7 | 1.065|.0180 | 1.227| 893[2 " | 2.829| 2.309 |11 |1
13| 6 [ 1.160 | .0210 | 1.485 | 1.057| 25 | 3.094| 252613 |1
13 | 6 |1.284.0210 | 1.767 | 1.295] 2¢° | 3.359| 2742 (1] |13%
1§ | By| 1380 0027 | 2074 | 1515 25| 36 | 295015 |1y
13 | 5 | 1.490 | .0250 | 2.405 | 1.744| 28° | 8889 3175 [18 |1}
11 | 5 | 1.615| .0250 | 2.761 | 2.048| 213 | 4.154| 8.3% (11 [113
9" | 431712 .0280 | 3.142 | 2302 3§ 4420 3.608(2° (155
o1 | 41| 1962 |.0280 | 3.976 | 3.023| 8} | 4.950| 4.042 (21 |13
2i 4| 2175 | 0310 | 4.909 | 3.715| 37 | 5.480| 4475 2% 113
93 | 4 |2425|.0310 | 5940 | 4.619 4§ 6.011| 4.908 (23 |2}
' | 8y|2629|.0357 | 7.069| 5.428| 43 | 6541 | 5341 (3" |25
81 | 81| 2879|.0857 | 8296 | 6510|5 | 7.071| 5.774 3i 2}
3l | 81|3100) .0384 | 9.621 | 7.548( 53 | 7.602| 6.207 |3} [213
33 | 8'|8317|.0410 |11.045 | 8.641| 53 | 8132| 6.640 (33 2?
4 | 8 |3567|.0410 [12.566 | 9.993| 6% | 8.662| 7.073 (4" (3%
4 97 | 8798 | .0435 |14.186 |11.329 gg 9.193| 7.506 |41 |31
4f | 23| 4.028 | .0460 [15.904 |12.743 9.723| 7.939 4i 87
43 | 28| 4255 | .0480 [17.721 [14.220| 71 |10.258| 8372 43 (s}
5 | 21| 4480 | .0500 |19.635 |15.763| 73 |10.784| 8805 /5" (313
51 | 21| 4730 .0500 (21.648 [17.572| 8 |11.314| 9.238 |51 |4
55 | 20| 4953 | .0526 [23.758 |19.267 | 83 [11.844| 9.671 |5} |43
53 | 21| 5.208| .0526 25,967 [21.262 | 87 |12.375 | 10,104 55 4
6 | 2054231 .0555 |28.274 123.008"' 9f 112.005 1058716 la2;




CAMBRIA STEEL. 326

RULEE FOR PROPORTIONS OF BOLTS AND
NUTS.

FRANKLIN INSTITUTE STANDARD.

The dimensions of nuts and bolts are determined by the following

rules, which apply to both square znd hexagon.

Short diameter of rough nut = 1} X diameter of bolt 4 } in.
Short diameter of finished nut = 1} X diameter of bolt 4 J¢ in.
Thickness of rough nut = diameter of bolt.

Thickness of finished nut = diameter of bolt — g in.

Short diameter of rough head =1} X diameter of bolt 4 } in.
Short diameter of finished head — 1} X diameter of bolt 4  in.
Thickness of rough head = § of short diameter of head,

Thickness of finished head == diameter of bolt — & in,

" In 1864, a committee of the Franklin Institute recommended the
above system of screw threads and bolts which was devised by Mr.
‘William Sellers, of Philadelphia. This system as far as it relates to
screw threads is generally used in the United States, but the propor-
‘tions of bolt heads and nuts are not adhered to because the sizes of bar
‘required to make the nuts are special and extra work is necessary to
‘make the bolt heads. Sizes of nuts and bolt heads in accordance
with the Manufacturers’ Standard are given on pages 331, 332
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326 CAMBRIA STEEL.

WEIGHTS OF 100 MACHINE BOLTS WITH
SQUARE HEADS AND HEXAGON NUTS.

FRANKLIN INSTITUTE STANDARD SIZES.
Basis — 1 cubic foot Tron = 480 pounds,

Length under Head to Poirt.

Diameter of Bolits in Inches,

Inches, P[] & Ys | &

1 4.9 82| 122 8.8 411

152 53 &7 130 83.6 432

2 5.6 9.2 138 85.2| 453

2 6.0 9.8 145 87.0, 47.5

£ 6.8 108 153 387 496

4 6.6 108 161 40.4| 5.7

3 7.0/ 14| 168 42.1| 53.9

3 7.3| 119 17.6 439 B56.0

3 7.7 124/ 184 456/ b58.1

4 80/ 130/ 19.1 47.3| 60.8

4 &3 135/ 10.9 40,0, 62.4

4% 9.0 146 214 52.5| €6.6

5 9.7 15.6] 230 55.9) 70.9

5% 10.4{ 16.7] 21.5 59.4] 752

6 11.1| 17.8| 26.0 62.8) 794

614 17| 188 27.6 66.3 83.7

7 124 109 291 69.7| 87.9

b0 13| 210, 30.6 782 922

8 19.8] 220, 822 76.6] 965

814 145 231 837 £0.1) 100.7

9 15.1| 242 853 835| 106.0

94 16.8] 25.2 86.8 87.0] 100.2

10 16,5 26.3) 383 204 1185

104 17.2) 274 80.9 9.9 117.8

1 17.9( 284 414 07.8| 122.0

1Yy 185 20.5 429 100.8| 126.3

12 . 30.5 44.5 104.2| 130.5

124 % 816/ 46.0 107.7| 184.8

13 5 327 47.5 1111 189.1

18% 3 83,70 491 114.6{ 148.8

14 - . 50.6 118.0| 147.6

1424 PR T 121.5) 1518

15 - oty Y 124.9) 156.1

1634 KR i 55.2 128.4 4

16 sihelie dodls W 181.8] 164.6

1 ot e dlai 185.3| 168.9

1 b ] R 1887 178.1

1744 2 it e 142.2 1774

18 = Bl (1 b 145.68) 181.7

18}4 B o | orwam Lt 149.1] 185.9

19 e AR BT 152.5| 190.2

1914 1560/ 194.4

20 o) R ) _159.4| 1987

One Inch in length of 100 Bolts.| 1.86, 2.13, 8.07 600 8652
To obtain Weights with

S tias Neote SR I00 Md} 25 |41 | .68 . 106 |2.62

Weight of one Hexagon Nut . | .0I16( .020 | 081 .088 | .117

Weight of one Hexagon Head.| .0150| 025 | .089 | .0¢ 09 | 144

Weight of one Square Nut_ | 0130 024 | .08 108 | .148

Welght of one Square Head . | .0173| .02 | 045 126 | 167

All weights are npproximme.




CAMBRIA BTEEL. 327

WEIGHTS OF 100 MACHINE BOLTS WITH
SQUARE HEADS AND HEXAGON NUTS.

FRANKLIN INSTITUTE STANDARD !IZE&
Basis — 1 cuble foot Iron = 480 pounds,

Diameter of Bolts in Xnches,

Length under Head to Point.

Inches, 1 (1} | 1} | 13 | 1}

% 134 | 182 ( 240 | 309 | 8%0

X 140 | 189 | 48 | 819 | 402

2 145 | 196 | 257 | 329 | 414

150 | 208 | 265 | 340 | 426

2 156 | 210 | 274 | 350 | 439

161 | 216 860 | 451

3 167 | 223 | 201 | 871 | 463

172 | 230 | 800 | 881 | 475

3 178 | 287 | 808 | 891 | 488

A 183 | 244 | B17 | 402 | 500

4 189 | 251 | 826 | 412 | 512

4% 199 | 265 | 342 | 432 | 537

b 210 | 279 | 350 | 453 | 561

5% 221 | 292 | 876 | 474 | 586

L] 232 | 306 | 393 | 494 | 610

?‘ 243 | 820 | 410 | 515 | 635

24 | B34 | 427 | 536 | 650

e 260 | 38 | 444 | 596 | 684

8 276 | 861 | 461 | 677 | 709

Lo 287 | 875 | 478 | 697 | 738

9 208 | B8O | 405 | 618 | 758

94 808 | 402 | 515 | 639 | 782

10 819 | 417 | 630 | 659 | 807

10344 830 | 430 | B47 | 680 | 831

11 S41 | 444 | 664 | TO1 | 856

ny 352 | 468 | 581 | 721 | 880

12 863 | 472 | 698 | T42 | 206

1244 874 | 486 | 615 | 762

13 385 | 499 783 | 954

1834 896 | 513 | 649 | 804 | 978

u 407 | b27 | 666 | 824 |1008

14 417 | 541 | 683 | 846 |1027

1 428 | 556 | 700 | 866 |1052

16}4 439 | 668 | 717 | 888 |1077

16 450 | 582 | T84 | 07 1100

1 461 | 596 | 761 | 927 [1126

1 472 | 610 | 768 | %48 |1150

17g 453 | 624 | 785 | 969 |1176

18 494 | 637 | 802 | 989 (1199

18% 505 | 651 | 819 |1010 |1224

19 516 | 665 | 836 |1081 |1248

1934 526 | 679 | 853 |1061 |1273

20 - 387 | 698 | 870 |1072 |1297

né inch in length of 100 Bolts. [12. 2182 |27.61 '84.00 41.25 |49.09

obtain  Weights with]

juare Nuts per 100: Add . 9.81 13.73_ 18,67 |24.42 |31.42
sight of one Hexlg\m"Nut 417 | 619 | T | 1 1.209
dghl.o one Hexagon H 235 | 367 | 516 | .616 | .962 _1.611
Wels 234 | 856 | b1 | .716 | 963 | 1.260| 1.614
L) 27 412) 5961 .827 (1111 | 1. 1.860

All weights are approximate,




CAMBRIA STEEL.

WEIGHTS OF 100 MACHINE BOLTS WITH
SQUARE HEADS AND NUTS.

WROUGHT IRON.

MANUFACTURERS' STANDARD SIZES.
Basis — Hoopes & Townsend's List,

Length under Head

Diameter of Bolt in Inches.

to Point.

Inches. i | s ‘ P [ | % | % ¥
1 3.9 14.7] 20.4] 26.0 58.0
g ° 4.6 165 224] 200 63.2
2% b4 18.5| 25.0f 822 69.0
3 6.2 0.5 278 354 752
3¢ 6.9 226| 30.6] 887 8L4
4 7. 24.7| 53.4| 420 87.6
iy 83 20.8) 36.2| 453 3.8
5 9.0 280, 80.0, 45.6 100.0
5% 9.7 8.0, 418 5L9 196.1
] 10.4 83,1 446 6562 122
614 1.1 85.2| 474| b58.5 118.3
7 11.8 47.8| 5020 61.8 1244
% 125 89.4| 68,1 651 130.6
8 13.2 41,5/ 56.0| 68.5 136.6
9 14.6 45,7] 615 75.2 148.8
10 e 409 670, Bl.9 161.0
1 A b1 88.7 172
12 . 58.3. '?&D‘ 9%5.5! 1844
13 . 615 &5 102.3 19%6.6
p il . . mn as.of 109, 8.8
16 sl wisia | sioine | ane|] (945 BB 210
16 ps 100.0, 123.0 233.2
17 A §E e o|s s o] 1065 130.0 2454
18 v il heail AL 1870 257.6
19 e ofs e o| 1165 144.0 260.8
20 e o |s o] 1220 1600 282.0
2 - . oo« o | 127.5( 158.0 204.0
2 3 e b 806.0
oz o (Ao 3180
2% 2l T S 3 8800
2 B42.0




CAMBRIA STEEL. 320
WEIGHTS OF 100 MACHINE BOLTS WITH
SQUARE HEADS AND NUTS.
WROUGHT IRON.
MANUFACTURERS' STANDARD SIZES.
Basis — Hoopes & Townsend's List,
Length under Head Diameter of Bolt in Inches.
o Paint.

Inches, 01 (1113|113 2
2 MB Lo o |ews]s sv]e an S5
g O R m e e ] [ o e U
8 114 | 163 | 240 | 309 | 8650 | 480 (.. .]...
8y 122 | 174 | 258 | 825 | 70| 800 (.. .|.. .
i 130 | 185 | 267 | 842 | 300 | 520 800 |. ..
a4 138 | 196 | 281 | 859 | 410 | b5 | 833 |. .,
5 147 | 207 | 205 | 876 | 430 | 670 | 866 | 1870
5% 155 | 218 | 500 | 894 | 450 | 505 | 900 | 1414
6 163 | 220 | 828 | 412 | 470 | 620 | 934 | 1458
(14 172 | 240 | 887 | 430 | 490 | 645 | 968 | 1502
7 180 | 251 | 851 | 448 | 610 | 670 | 1002 | 1546
571 187 | 262 | 865 | 4606 | 530 | 695 | 1036 | 1590
8 195 | 273 | 879 | 484 | 550 | 725 | 1070 | 1634
9 212 | 295 | 407 | 618 | 590 | 7756 | 1138 | 1722
10 229 | 817 | 485 | 652 825 | 1206 | 1810

246 | 330 | 463 | 586 | 670 | 875 | 1274 | 1808

12 263 | 861 | 401 | 620 | 710 | 925 | 1342 | 1986
13 250 | 353 | 519 | 655 | 761 | 995 | 1410 | 2074
pL 297 | 405 | 547 | 090 | 708 | 1025 | 1478
15 314 | 427 | 575 | 25 | &35 | 1095 | 1548
16 331 | 449 | 603 | 760 | 877 | 1125 | 1616 | 2338
17 348 | 471 | 681 | 7956 | 919 | 1175 | 1654 | 2426

366 | 498 | 059 | 830 [ 961 | 1226 | 1752 | 2514
19 882 | 516 | 687 | 865 | 1008 | 1275 | 1820 | 2602
20 809 | 587 | 7156 | 900 | 1045 | 1825 | 1888 | 2690
21 416 | 550 | 748 | 935 | 1087 | 1875 | 1906 | 2778
22 437 | 581 | 771 | 070 | 1120 | 1425 | 2024 | 2866
= 454 | 608 | 790 | 1000 | 1171 | 1475 | 2002 | 2054
24 470 | 625 | 827 | 1040 | 1213 | 1525 | 2160 | 8042
2 647 | 855 | 1075 | 1256 | 1575 | 2228 | 8130




830 CAMBRIA STEEL.

WEIGHTS OF 100 ROUND-HEADED RIVETS OR
ROUND-HEADED BOLTS WITHOUT NUTS.

WROUGHT IRON.
Basls — 1 cubie foot Iron = 480 pounds,

Lssath undes Houd 4o Poluts Diameter of Rivet in Inches.,
Tnches, AEREAEEERRNE
1 47| 93| 160 252 B26| 713
1 5.5 | 107 | 181 28.3 58.0| 78.2
1 62121 | 202 813 63.5| 85.1
7.0 | 134 | 224] 844 68.9) 92.0

2 7.8 | 14.8 [ 245 875 74.4| 98.9
1 85 [ 162 | 26.6] 40.5 79.8| 105.8
2 0.8 |17.5 | 28.8 48.0 85.3| 1127
10.1 50,9 46.7 90.7) 119.6

8 108 | 203 49.8 95.2] 126.5
8 1.6 | 216 | 851 628 101.6 1334
g; 124 | 220 | 87.8] 55.9 107.1] 1403
4 18.1 | 248 | 39.4] 59.0 112.6| 147.2
4 13.9 | 25.7 | 415 62.0 118.0| 154.1
4 14.7 | 27.1 | 48.7] 651 123.5 161.0
4 154 | 284 | 45,8 682 128.9| 167.
2 162 | 20.8 | 47.9] 7.2 134.4] 174.8
5 17.0 | 312 | 50.1| 74.3 139.8 18L7
17.7 | 825 | 52.2| T4 145.3| 188.6

. 185 | 339 | 54.3] 804 150.7| 195.6

% 103 [ 353 | 5664 83.5 156.2| 2025
6 200 | 366 | 586/ 866 161.6| 209.4
20.8 | 880 | 60.7] 59.6 167.1| 216.3

216 | 30.3 | 628 927 172.5) 223.2

23 | 40.7 | 650 9.8 178,0) 230.1

7 81 [421 | 671 8 188.5| 287.0
239 [ 434 | 69.2) 1019 188.9) 243.0

7 24.6 | 44.8 | 714 105.0 194.4| 250.8
;A 254 |46.2 | 73.5 108.0 190.8| 257.7
8 262 | 47.5 | 75.6) 1111 205.3| 264.6
84 27.7 | 50.2 | 79.9 117.2 216.2| 278.4
9 20.2 841 1234 227.1| 2922
04 80.8 | 55.7 | 88.4] 120.5 238.0| 306.0
10 323 | 584 | 027| 185.6) 187.5) 2488 810.8
10%4 83,8 | 61.2 | 96.0f 141.8| 1958 250.8 833.6
1 854 | 63.9 | 1012 147.9 2| 2710.7| 8474
1134 86,9 | 66.6 | 105.4) 154.1| 212.5( 281.6] 361.2
12 98,4 | 69.8 | 100.7| 160.2{ 220.9| 292.5 875.0
Oneinchinlengthof 100 Rivets| 3.07 | 645 8.&‘21 12.27) 16.70| 2082 27.61
Weight of 100 Rivet Heads , . | 1,78 | 482 | 9.95] 16121 2!.29' 7.67




CAMBRIA BTEEL.

331

WEIGHTS AND DIMENSIONS OF BOLT HEADS.
MANUFACTURERS' STANDARD SIZES.
Basis—Hoores & TownsEND's LisT.

N e T — —

A Square. Hexagon.

of | Short Weight | Short Weight
Bolt. wl er'imm p:f:l Diamater,| I!::fhr..mm p:?”
Inches. | Inches. | Tnches, | Inch. | Pounds, I| Inhes. | Inches, | Inches. | Pounds.
bl & | e 2 | 10| & [ s05| & 9
A& 13 |wwlz [huxla |Desla | s
i 1 | 40| 28| 4% | 686 ( 24
w | # | M|} 49| # | 4| § 43
} | 3 [toet| & | e8| 3 | se8| & | 59
& | 3 |1198] 09 | 33 | on| 3 8.6
8 | 35 |1%6]-35 | 130 35 |1088| 33 | 112
3 |13 |1s0t| § | 20 13 |1209] § | 190
i |18 [186] 3 | 48 |1 |156| 3 | 881
1 |13 |212| 3 | sav|1 |178| § | aa
13 |15 |22 |1 788 |18 (187 |1 63.5
13 (13 |24m5 |13 | 7|13 (2021 |13 | 829
1§ |25 |[8006 13 |1568[2 |2%00 |13 1323
1} 23 3359 13} 2154 | 23 2743 | 1} 203.6
1} 2% 3.536 1} 260.3 | 23 2.888 | 1§ 2444
13 |23 |88 1§ | %41.3[23 |[8176|13 |8184
17 (8 |am3|13 |[4o74|s [3464|17 |4082
2 |8 |4420|13 |5085[83 [8610]2 |4609




CAMBRIA STEEL.

‘WEIGHTS AND DIMENSIONS OF HEXAGON
NUTS.

MANUFACTURERS' STANDARD SIZES.

Basis—Hoores & TownseND’s LisT.

; Plain. Cupped.
s nu.m;hr ppe
Short | Tog | o
of Thicknass, L
gy, | Mametr, Dismater: i":"‘ Woight | gomber | VOB | gumber
pE Bt R L [T
fuches. | Tohon | Tnches, | Tnchew, | Tack | Sounds, | PORDIE | popngy, | Tesnés
58| 3 | | 183|700 | 12 8500
s : Ja22 5 ' 2.3 | 4440 21 | 4790
& 866 C 44 4.3 | 2330 4.0 | 2510
e| & i) w | B 70 | 1430 | 63 | 1580
1 1.011 T 7.5 | 1330 6.9 | 1440
© 1155 3 | ve | 99[1010 | 92| 109
1 [1185| 3 | s | 108 | 90 | 102| 980
o | 13 [1209| 3| 1| 187| 70 | 125 80
11[‘ 1.299 } '1“‘ 15-9 630 15.2 660
14 | 1.209 T 17.9 | 560 17.0 588
17 | 1.444 1 195 | bi4 1856 541
1| 1444 ¥ | 280 | 435 | 207 | 460
1+ | 1.444 . 222 | 450 20.6 485
1§ | 1.688 s 26.6 | 876 25.4 394
12 | 1.588 1 303 | 330 28,8 347
1§ |17 | 345 | 200 | 23| 310
1 [1738| } 400 | 20 | 37.6 | 266
1 1.733 k3 3.7 | 265 35.3 283
15 178 1 | 459 | 218 | 435 | 2%0
15 |18 | % | 53| 21 | 28] 2%
1 1.877 | 1 50.8 | 197 47.6 210
i 1 2021 | 1 ¥ b7.5 174 53.8 186
1 1 2021 | 1 % 63.7 | 157 59.6 168
1 | 2 [2309 1 Y3 | 1000 | 100 | 909 | 110
1 or 2599 | 13 | 1y, (1389 | 72 [1268] 7
1 of |28 | 11 | 100 [1852 | 54 [1695! 59
1 o7 8176 | 13 | 15 | 2439 | 41 |2203| &
1 ' (2464 | 13 | 17 |933| %0 (3030 83
1 3} | 8754 1 1 408.2 244 | 8704 27
i 3F | 4043 | 2 i 493.8 204 | 459.8 213
2 3 4.043 | 2 i 487.8 204 | 454.5 2
2 3 140431 2} 114 512.8 1904 | 487.8 204




CAMBRIA STEEL, 338

WEIGHTS AND DIMENSIONS OF SQUARE
NUTS.
MANUFACTURERS' STANDARD SIZES.
Basis—Hoores & TowNsEND'S List.

Diameter Plain. Cupped.
N R B 20 B

Bait. Diameter.| Dismater. m::h g Number Ve Number
Rolt N pert00. | gy | 00 | o

Do | e | e | Do | 1ok | reonds | P | poundy, | Tomede
| 3| qor] 2 | x| t5|emo| 14|70
S o8| 8| 9| & | 28|50 | 254000
§ | 3 |tost| 3 | 35| 48[200 | 422380
Gl 3 |1ew| % | 3| 75|10 | 681460
3 T | 1287 ) P 8.9 | 1120 8.1 | 1230
} 1 1.414 % e 11.9 | 840 10.8 | 930
o | 14 169t | & | % | 154 | 650 | 143 | 700
& 14 | 1.591 & 5 173 | b7 161 | 620
g | 1 |1768| & | 2 | 230 435 | 21| 4
g | 13 [178] 32 | 278 | 360 | 20| 400
i 11 | 1.945 4 %t 31.7 | 36 200 | 845
4 1 | 2122 4 it 41.0 | 244 37.0 | 270
i 1} | 212 z 3 465 | 215 41.7 | 240
i | 13 20| 2 5 | 56| 180 | 488 | 205
7 | 13 |24 | 7 | 35 | 63| 163 | 546 | 188
1 13 | 247% | 1 B 70.9 | 141 64.1 156
- 2 2828 | 1 z 952 | 105 87.0 | 115
1 | 2 |28m| 1 | 33 [1020] 98| a3/ 108
13 | 21 |18 | 13 | 45 |14 | 74 [1235] 8
13 | 2 [s18| 13 |1 |1563] 64 [1429]| 7
13 | 23 [8586| 13 | 1% |1923| 52 [1%54| &7
19 | 23 [8889 | 13 | 17 [2600| 40 |2273| 44
13 | 8 |48 13 |15 [75| su|o7|
15 | 8p |4b97| 13 | 17 |4545| 22 |4000|
13 | 8} [490| 13 | 175 |5656| 18 |5000| 20
" 4z | 33 5308 17 | 143 |eeer | 15 |60 16

e 4 57| 2 | 14e 8163 | 12]78a8 | 123




834 CAMBRIA STEEL.

UPSET SOCREW ENDS FOR ROUND BARS.

Dismeter Damear | Leogh prciod
A i P I ol e oy A R ey
* | Bodyot | Srow. | TSt | postor lof Thresdsi © of | pfOF, | Over that
Bar. per Bar. Poh | of Body
A B G 7.8
Inch, | 89.Ins, | Inches | Tnches, | 8q, Ins, Pounds, | Tnches. | Per Cent.
i o 302 10 b4
249 4 402 10 21
807 4 420 9 7
I S | 4 550, 8 43
A2 1 4 550, 8 25
§| 519 1 4 894 7 34
.01 1 4 808 7 43
§| .690 1 4 803 7 29
1 7850 1 b 1.057, 6 35
1;1, 887 1 5 1.057) 6 19
1 0041 1 5 1295 6 80
1% | 1108 1 b 1205 6 17
1 1.227] 1 b 1515, 5% 23
1 1.853( 1 b 1744 b 29
1 1485 1 b 1744 5 18
1 1.623 1 b 2048 5 26
13 | 1767, 2 b} asoe' 4 80
1 1918 2 6% | 2302 4 20
1 2.074 21 b 2.650, 4 28
143| 2287 24 b3 2.650, 4 18
1 2405 2 b 8.023| 4 26
113 | 2.580 2 53 8.023 4 17
1 2761 2 6 3419 4 24
11§ 208 2 6 | 8715 4 26

Lengths of Upset Ends above are best adapted for use with Turnbuckles of
standard length, six inches between heads, as shown on page 840, and with Clevises
shown on page 342. Lengths of Upset Ends for use with ordinary Right and Left
Nuts, shown on page 841, may be one inch shorter than above,




CAMBRIA STEEL. 336

UPSET SCREW ENDS FOR ROUND BARS.

Dismeter hyl.i Exoess of
s | 2 | et | e Ty -y
m l]‘mrlmﬂt. lfr. Tpeet, Pnrlo‘d“y
B G of Bar,
Tuches, | Inches, Pounds, | Inches. | Per Cenk
2 6 4 10.68 4 18
2 4 11, 4 24
2 4 12, 4 17
2 4 12, 43 23
6 4 1362 & 28
2 6 4 1428 4 2
8 [} 83 15. 4 23
3% 6 3 1586 5 28
3 6; 3 16,69 4 21
3 17.68 b 26
3 8% | 1840 4 20
3 7 3 1920 b 25
% 3 20.20, 4 19
3 7 8 2112 4 22
3 7 8 22.07 26
8 7i 8l | 2304 4 2
7 3 2403 b 22
3 73 3 26.08 bi 21
4 7 3 2820, 4 20
4 | 7 3 | so42 4 20
4 8 2 8T 4 18
44 8 2 8500 b 23
4 Bt 2 87.56, b 23
4 8 2 21
b 25

i
8% I15763 2} | 47 b} |

I Lengths of U, Ends above are best adapted for use with Turnbuckles of
B T ions ks e v Bk ety Right a8 Lo
on page pset use t
,ﬁurmmﬂl.myhmm&mmm. ¥




CAMBRIA STEEL.

UPSET SCREW ENDS FOR SQUARE BARS.

Sids of Diamoter : Rxooss of

ol o el el o B A BT
* | Bodyof 3 Root of |of Threads| of 1,;‘; Over that
Bar. Inch.| Bar o& ﬂ’

A B G %
Inch. | Sq,Ins, | Inches, | Inches, | 8q. Ins. Pounds, | Inches, | Per Cent,
M 250 4 302/ 10 850 4 21
s 3B 3 4i 4200 9 1.076( b 33
801 1 4} 560 8 1.328 53 41

} .4?3'l 1 4} .b650| 8 1.607| 3 17
5630 1 43 604 7 1913, 4} 23

$| 660 1 4f | 808 7 | 2245 b 35
766 1 b 1.067) 6 2.603 b 38

13 .879| 1 5 1.057| 6 3989‘ 41 20
1 1.000, 13} 5 1.295 6 3.400 41 29
1 1129 1 b 1515 5k 3.838 b 84
if 1.266/ 1§ b 1.516| 5% | 4.303 4i 20
15| 1410 1% b 1744 b 479 4 24
11 1563' 1 1 2.048 b 5.312‘ b 31
1% 1.728 1 5} 2.048 5 5.851 4 19
117 1801 2 | 5b | 230 4 | s 4 2
175 2.068‘ 21 b3 2.650-' 4 7.026 b} 28
1% | 2250 2 53 2660, 4% | 7.650 Ai 18
15 | 2441 b3 3.023 4 8.300, 4 24
1 2.641| 2 6 3419 4 8978 b 30
14 2.848i 2 6 8.419" 4 9.682 41 20
1 3.063 21 6 3.715| 4 10410 4% 21
113 | 3.285 2 6 4.155| 4 11170 5 26
1 8.516/ 2; Gf 4.155| 4 11, %0 41 18
1331 8.764] 2 6 4619 4 12760, 4 23,

Lengths of Upset Ends above are best adapted for use with Turnbuckles of
standard length, six inches between heads, as shown en page 340, and with Clevises
shown on page 842. Lengths of Upset Ends for use with ordinary Right and Left
Nuts, shown on page 341, may be one inch shorter than above,




CAMBRIA STEEL. 337

UPSET SCREW ENDS FOR SQUARE BARS.

2 | 4000 21 6 | 5108 4 |13.60| 5 28
90 | 4254 2 | 63 | 508 4 [14.46 | 4 20
2 4516 3 6} 5428 8% |1585 | 4 20
o | 4785 83 | 63 | 5957 8% |1627| 5 2%
or | 5063 83 | 63 | bos7 33 |17.22 18
27 | 5348 3 Bi 6.510[ 34 (1810 | 4 22
98" | 5641) 8% | 7 | 7osy| 8k |1948| 5 2
on | 5o41| 85 | 7 | 7osy| si [2020| 4 19
23 | 62500 83 | 7 | 7ses 81 |21.25( 4 21
29 | 6566 83 | 7 | 8171 81 |[2233 5} 24
2 6801 3 7 8171 8 2343 ) 4 19
2i3 | 7208 8 | 71 | se4t| 8 [2456| 43 | 20
o3 | 763/ 97 | 73 | 9305 8 |27/ B 23
ofs | 7910 8 | 74 | 9305 8 |2690| 4 18
2 8.266| 4 73 0993 8 2810 | 4% 21
oy | 8620 43 | 78 [10706! 8 |2034) 5 24
8 | 9000 4 | 73 m.ml 3 |s060| 43 | 19
83 | oves| 4i | 8" |12.087 9320 | 51 | 24

10563 4% | 8 [1273 23 |%92| 5 21
st 11901 4% | 8 |1354 8378 | 5 19
33 |12250 47 | 83 |15.068 23 |4165| 53 | 23
3% |18141] 5 | 84 |15.763 2; 4468 | 51 | 20
33 | 14063 52 ag 16.658 2} |47.82| 6 18
8} |1s016| 51 | 83 |17572 23 [s5l05| 43 | 17
s 16000 53 | 9 110267 23 Isaa0! 53 | 20

Ends above are best adapted for use with Turnbuckles of

{.‘:;laglhs of Upset

stan length, six inches between heads, as shown on
shown on page 342. Lengths of Upset Ends for use with ordinary Right and Left
Nuts, shown on page 341, may be one inch shorter than above,

340, and with Clevises




338 CAMBRIA STEEL.

UPSET SOUREW ENDS FOR FLAT BARS.

(0 wmemcn_0);

Width | Thiokness
Dismeter |  Area Tength of
of of Area at Root Add for
Bar, o i | otmea, | T Tpset,
T e L R [ - z o
Tnches, | Inoh, | Inches, | Sq.Inches | Sq.0nches | Inches. | Inches,
2 i 2 2.00 2.30 Ei 6
3 3 o1 | 263 | 3023 i 1
3 1 2 30 | 379 6} 11
3 i 2 3.38 4,159 7 1
3 1 2 3.76 4.62 7 11
3 i 21 413 492 ¥ 10
3 1 3 4.50 5.43 i 10
i 9 300 | 8719 6} 123
i 28 | 350 | 4159 7 12
4 1 2 4.00 4.62 1 11
4 1 3 4.50 5.43 d i1
4 i 3 5.00 6.61 T4 i1
4 1 3 550 | 651 7i 11
4 1 3 6.00 7.54 7 10
4 1 8 6.50 7.54 7% 10
4 1 3 700 | 864 % 9
b 3.76 4,62 11
b 8 4,38 b.48 7 11
b i 3 b.00 6.51 7+ 10
] 1 3 b 6.61 7 10
5 1 3 6.25 7.556 T 9
b i 3 6.88 8.64 3 94
5 1 3 750 | 861 7 93
b i . 813 9.99
b i3 i 8 876 9.99
8 1 3; 675 | 8.64 7} 10
8 i 8 | 750 | s& 7 9
6 i Al 825 9.99
6 i = 9.00 9.99

For dimensions of heads corresponding to different-sized pins, see table of Eye
Bars on pa§e339.

Shortest length of bar permissible on account of method of manufacture is 6"
center to end. o

The above length is used only for bars having heads 1224" diameter or less.

‘When possible lengths of 7 (" are preferred.




CAMBRIA STEEL. 339

i ‘-E—“goﬁ’ wRe+ (4 Rl-—%’) Tan, 0 — 0698 R0,

uos0=2k+2 5 Log. 555 = 7.940818 — 10.
3R T 4A" 0698 = 8.53855 — 10
Riditional of
idth of | Minimum | Diamster | Diamelerof | goions) Ares of | Bar Beyond
Bodyof | ..
| | i | | L |t
A T e e b Lag G
" Inches. | Inch, | Inghes | Inches Triches,

2 7 4 43 i B% 7

2 AL b y 12
24 b 64 L 9
24 Be 63 3 o 134
3 6} 2 " 10

3 8 4 4 17

3 9 b = 22

4 93 4 & 17%
4 1.0i 5 & 21

4 1 o 273
b 11 4 N% 20

5 12 5 <o 24

b 1 18 3 27k
b 1 14 7 4 2

6 134 b < 21}
6 144 d b1

6 1 154 7 " 81}
7 154 5 40% 26

7 17 7 5 2

8 1 17 b "

8 1 18 3 g 30%
s | | dm | 7 . )

“

i 1 21 9 “ 36}
9 1 22 10 i ass
10 1 2% 103

" The size of head given is the size of die. The size of finished head will

this about }”. Eye Bars are Hydraulic Forged without the addition of extrane-
ous metal and without buckles or welds, The heads on Eye Bars are finished of
the same thickness ** T ' as body of bar, SRR




340

CAMBRIA STEEL

THE CLEVELAND CiTy ForGE AND Iron Co.

TURNBUCKLES,
PRESSED WROUGHT IRON.

-]

[ B S AN
S

Dimensions of Bar.

ol}im i Side of L L A E ¥ H G
B *| of Bar, Squars Bar,
Inches, Inches. Inches, Inches,| Inches,| Inches.| Inches.| Inches.| Inches,

E
=
8

6
6
6
6
6
6
% 8 1
1 87 6 1
1 2 9 6 1
182 |1 S 6 8% | 1
1 |1 1% | 1 10 6 3% | 1
1 1 18 * 134 | 10 6 2 8| 1%
l,g 1%« 154 |1 & 1 | 2 6 2! 8% | 2,
AP RESEOR O RRE IR AR AR
21 |58 « 113 1% « 1% gﬁ &8 | 2 4 25
2 { /§ * 148 ig “* 14 {3 8. g ‘2_31} gf é:)
“ 1 :,5 A 4
R B
2 6 3
275 (21 « op |2 @« op (148 | 4| 6 | 8% | 1% | 6% 53
3 216 oo 416 | 51 855
2% < 254 |2 EARR 357 | 1 7 | id
358 |2 2 6| 55| & | 8% | 1% [ 14| 4%
2 |8 a2 el 5881 6 | 92|15 | 82! 5
4 |8 2 1w 6% 6 | 2 1-5 95 | By
a7 |3 3 ay | ooy | 9 | 5 (180 (10| ¢
4 3 mé @ | 9 | 5|18 | 0% | e
2 8! zid | 4| o | 84|27 [nk| 6]
5° |% 3 2" | 7l o | 6% 12z 1127 | 61l

and s

®

-

SREEIN

and }}

hﬂ_"- ok
e
oy

N TR

@e
S e g

ENts

"

L
i
e
=8
B B bk i bk e ek
o
e
S

NENE

Standard Lengths, 6, 9, 12, 15, 18, 24, 86, 48 and 72 inches between heads (A) for

all sizes.

Lengths of Upset Ends shown on pages 334 to 837 inclusive are those best adapted
far use with Tm?xuckles of Standard Lengths, as above.

Dimensions' E, F
which the Turnbuckles are to be used.

G and H depend upon the specifications of the Bars with




CAMBRIA STEEL. 841

I Q‘Q&\* S
|I l“

i @ IR Qe
] N N
; ' L e ,i -

=il

G i mr | g g [ [ WE
Sorew, | Upset. | Bar. SquareBar. | Nut | Thresd. | gy | gueFan
5 B G A A L T W
Taches.| Tnches,| Inches, Tnches, Tnches, | Inches. | Inches. Founds,
Ordinary
i 4 | 8 E i | 1 1
4 }and 2 and}}| 6 1 1 1
12 | 43 | 33 6y | 1 1.3
14 | 4 « 13 13 6y | 1 2 | 8
13056 00 “1xld «u 7 |1 2| 4
£ 6 3 “1h1 7|15 (8] 4
1 b1 i1 14 “1} 7 2r | 2
| of 1 }f“ oyl & | 3% | 3| 9
) b} 1 L E R | 8 3 9
b2 1 “ledilyy “1F 2 3 12
b3 |18 wi3s1.® 8! 2 3 12
ol | 6 |t 1 eyl 9 |2 16
LR R AR
: 4 1
61 2 1 si 2}3 4t | 2
6 wgale™ wgal 100 | 83 4% 26
3 64 23 10 4 26
6 “2g 10 | 8% |5 | 8
8¢ | 7 11 1S 5% | 98}
e b |mdeg e
3 o v $
13| 4 “ 3l {1 i) 2
13| 43 [ {3 8 | 1 2 | 4
11| 4 “ 33| 13 8k | 1 2 | 4
1 b I [ “« 15 1
1|5 1“1t e '
13 | 5} |1 I “13 | 9% |24 | 2
13 | 63 1% “13 |t 9k | 24
1% | 58 |1 14«15 10 | 24 | 8% 1
2 | By Uy “1801 10 25 1
~ For Details of Upset Ends, see pages 334 to 337 inclusive.
Length of Upset Ends for use with Right and Left Nuts may be made one inch
‘shorter than the di ions given in col “G" above,




¥
:H-B-h-j-ﬂ-—-—--&—-—-

Tue Crevarand Crry Force anp Inon Co.

3 _E g}g Diameter of Pin in Inches. lnlﬁ 'i'lﬂr:a‘:l
e Dizmsters L
D|A|B|T {452 242424 8824845 4|1 |G | F I E
Ins |Tos. | Ins Diameter I in Inches. Ins. | Ins, | Ins. | Joa.
_ﬁg;é{}t i oo o]eo] 24 124 24| 3%
=16 11 5 P D D T 1 1
i g } g B P I P16 71 A T
1 kig Y B 1R I
. |84 2 | %4 #
W8 |3 1ol |24 5, s
133.. ‘ fecfee] o] 436 24 W %
9 K B I gl 94 24 Bl H
}g g LA & +l 5l 24w %
21210 I 8| .. %43 | i 18
10 [47].. 818|864 34 | 14
2}3%2' HEHH IR
ghe |4igl.. 919l9le |4 15 13g
Dimension* H 'Ilnsunlly of pin and ¥ J ™ is made to

suit the thickness of the pin p! le. e above Clevises are designed for use with
medium steel rods of 60 000 to 63 h per inch. All
clevis nuts with diameter 1% 8in Im:bu or larger dimension ** A ** will be 12 inches,

DIMENSIONS OF BIVET HEADB AFTER DRIVING.

e i . -
15 .3: = ”ﬁ i /‘E\’ "
%& (E
. 20" . T ) _=_

o pis
I*ﬂ_
Yoy 3 . 1. s .
CEE CENE T ENE AN
i =2 ] o H s
e L s R Y ¢
= . S B “*"";"* Mx
i o o) 1o LA
v ¥ %

BUTTON HEADS. S
Helght of Head == fl; X Diameter of Rivet. Radius of Head = 34 Diameter of

Rivet
bt COUNTERSUNK HEADS.
Diameter of Countersunk Head same as Button Head. Angle of Countersink =
In Clearances for Rivet Hudsa]lw d‘hl.l as follows ; 54" for
dvu.t, 4" for 75" rivets. All dimensions in inches,
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Lensth—”;l

Grip
Diameter of Rivet in Inches.
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CAMBRIA BTEEL.

LENGTH OF RIVETS REQUIRED FOR VARIOUS

TO FORM ONE HEAD.

S| IR SRS AR AL R R SRR SRR S .

Se] R G R R e B R SRR SR SE S DA B e St

lengths for Countersunk Heads.
| % | % | % | % | % | % | % | %

GRIPS INCLUDING AMOUNT NECESSARY

Amount in Inches to be subtracted from above

) =
Jmm ORI SERNNNT L RN RN LSRR L S,

1
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BRIDGEPWS NUTS AND PILOT NUTS.

Hepgi @

All Threads 8 per inch,

Turned Dm Short |
Fomizal Diameter Diamater llhmr Diamster
nlfmﬁn. of Pin, M of Hut of Nul of Holes
D ¥ A G in Eye Bars,
Inches, Inches, Inches, Inches, Inches.
1 1 1 2 D+
b4 1 1 2L b = 12
i 1 214 2 “ g
2 1 3 3 e
S BT | 8|
3 2 2 sfé “ g
3 ¥ 4 4 ol
g & 4 : I
8 ¥ ﬁ “ 4
4 8 b b " o+ 1o
4 4 5'{5 “ g
b 41 4 L 2k
5 4 6 * + iy
g 5 4 6 = It s
} 5 4 “ﬁ 7 “
6 4 6 7 gty
g}/ 6 4 7 s
sé 6 i 7 g ekt
7 H ?ﬁ R

Allow Jg7 excess for cach eye bar packed on the pin.,

COLD ROLLED STEEL COTTER PINS.

Dimensions of Pin in Inches.
Vamsiwd ['p [1 | 1q] 14| 134 2 |24 22 24 5 [mmdma o
ar s | ® | % v ] 1¢] 134 2 | 24| ) 24 8 s3] 334 9% |
T L YRR Y. IV RV RV R Y. B 7 I B I
%
Sy

“Vamard o |l al A A % % %W %ok 3 x| M x
i | 0] 10 1] 14| 24 2] 2] 2] 3] 3] 34 31| 4




CAMBRIA STEEL,

Rough Hominal | Finished Short Long Diamoter | Diameter
Dismoter | Dismeter | Diameter | Boduced | piametar | Diameter of of
of Pin. | of Pin. | ofPin. | Poiob [ ofNut | ofNat | Thread, |Cotfer Pin,
G N. | D P T R ¥ C
~ Tnohes, Inches, Inohes, | Inches, | Inches. | Inches Tnches. Inch,
1 1 1 1 17 1
1§ 1 1? 1 s 2 1 *
2 1% 1 E 1 é u1 2 1 “
2 14 195 | 2 1 “
2 2 b 2 2 27] 1 %
5% 2 9 3 i 2 g
3 i 2 2 3 ::ﬁ b “
3 3 21 22 | 3 42 2 “
3 8 i 3 4 b : “
3ig 3 3y | 4 Byl 32 “

1 g2 | s | 35| ¢ o | 2 #
D=GC—a". P=N—3",
COUNTER AND LATERAL RODS.

e SOLID OR UPSET EYES. —— T

AT A @ _
L ROUND BARS. SQUARE BARS. Eau
il fyroie S Gt B g iy
or UArS na
Ber, o i B =% Pin. | Head
FA 53 DLeL A B D
Inches, Tnches, Inches. | Inches. | Inches, Inches, Inches, Inches,
73 2 1 1 i 2 16
Al e RPN AR
1 5" 20 1 5 2 | 16
1 5 7 | 18 1 51 3 18
1 5! 3 20 1 5 3 16%4
1 ryié 3 18%4 1 (i 3¢ 18
1 6 g 21 1 6 3 16
1% 6 3 19 2 6 sé 1812
2 55 3 mﬁ 2 6 3 17
214 6 3 2 2 7 4 21
2 35 1 24 2 7 1 1
g 4 22 2 8 4
2 8 4 25 8 4 21
26} 8 i %}5 1 5 éﬂ, g}‘
8
R W, a5 Eg 3 23
i Wl el gy 1 2
S N - ot 1 ¢ 3 2
e e S R L & 2 18
bars see pages 834 to 337,

i For d.euuls of upm SCrew end.s for round and square
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COUNTER AND LATERAIL RODS.
LOOP WELDED EVES.

Additional length of bar beyond center of pin required to make eye for square or
round bars.

Diameter
er Side
of Bar,

Diameter of Pin in Inches,

Inches, | “4

e e e

—— [ e ey
.

s 4G &

3

Jotorore  0rototo

s

RS Bl el
L S T

1 |14 | 1% | 1%
63 | 7| 8| 9
;I 8 9} 10

8k 9% 103

o scnan fewpeilatess [sans

DR i

2 24| 2y | 2% | 8 3y
103 | 113 | 124 | 183 | 14 | 15
108 | 113 | 123 | 18} | 143 | 153
11d | 120 132 | 147 [ 15 | 16
11§ 12§ | 184 | 144 | 15} | 163
123 | 183 | 14 |15 | 16 | 169
124 | 134 | 143 | 153 | 163 173
180 |14 |15 | 16 | 163 | 17}
184 | 14} | 15% | 16} 171 18

16 | 163 | 173 | 183 | 193 | 203
171 | 181 | 191 | 201 | 21
18" | 184 | 194 | 203 | 213

o |o-..| 191 | 208 | 21
covfeen | 193] 202 | 213 | 222
..o | 21| 2o1 | 231
cenn femen fouon | 213 | 223 | 283
B ol TR Do 5 75
i R i e
254

Length in inches beyond center of pin required to form one eye = X,

Formure: When F=or <1

X =387[D+A] +1
When - >1

2 A

X=37[(D+A] +5

A == Side or Diameter of Bar,
Eangrkoibar iadudin a
gth ot bar including amount require
to form one eye == E—?{,C + X,




Diameter of Pin in Inches,

- 4 |ax|ax|ag| s 5| 5%| 6
i 173 | 183 | 193 | 203 | 21
18 13% aoi st | gt 038 [ 24 Q
. 184 | 194 | 203 | 213 gj 26
19l |20 |21 |22 243 | 254 | 283
b 1 103 | 203 | 213 | 22 2% | 27
1 aai 21* 22i 23 %s 26% | 27%
¥y 20 | 213 | 223 | 231 | 4 2% | 27 | 28
1’ 21 |22 | 203|298 |24 263 | 273 | 283
1 213 | 92 % 253 27 |28 |98
1 22 zzi % ui 2 73| 2 %
4 923 | 231 | 241 | 951 | 28 28 g%
J 293 | 233 | 243 | 259 | 263 28} 30
2 951 26 |27 283 | 293 | 30
%é’i’iw, 263 | 273 | 283 | 201 soi 3
951 | 261 | 271 | 28 30 | 803 | 81
a 2% | 253 | 264 zri 28} 303 | 31
254 | 263 | 271 20 R
2 zs§ 2 asi es; 313 | 824 g}
964 | 271 | 281 | 291 | 80 82 |33 | 83
' g 27 | 28 | 283 | 204 | 80 324 | 33} | 34
3 27} | o8} | 201 aoi 8 33 |34 |35
- 98 | 29" | 30" | 303 | 81 933 | 343 ! 85}
284 | 294 | 304 | 8t 84 |8 | 86
3 29 | 80 |81 31! 32 :ui 3531 | 363
_ 20} | 303 | 813 | 324 | 33 855 | 36 | 97

?

dditional h
Ends, pages 4
urnbuckles,

required to form upset end and detalls of same sce tables of

to 837 inclusive,

, sec page 340,
jetails of Right and Left Nuts, see page 341,
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STANDARD STEEL WIRE NAILS AND SPIKES.

JHE

hs, and Approxi

COMMON,

“Bupsey

.snssﬂ_”

§ 8 :BgRaRIEEessa ;.
.MW .

-

g
S ZE23295e8R%E -

EFHEEED

.
.
ol
.

bl R R R

i

61

61

86| 120( 120

8.8

86| 58| 195 195]. o
46 23 91| 91
2

b7

i

3

185 | 110| 88! 817| 317|. .
63 | 66) 42| 134| 134) .

52
38
30| 85

Sizes, L

- ¥

106 96 | 98| T4) 214) 214

85
74
7
45
29
23
17
1

Diametar, ¥o.

] Tnch. | Pound.

m mmmmmmgaﬁ

WIRE SPIEES,
Diameter,
Inch.

s s|ls ols a]leme
vaflea|ls alne e

bed
Head
ails,

Barl
al
Car K

0w

[0 TE-E R ]

Ins, B.W.G

/u/ia%% uhvmw
%%1.111.1.1.2 333.4.1.4..0..06

T0g peqleg

= U T T I I
B e iiam s i vmmiiiion

%53 3T
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MISCELLANEOUS STEEL WIRE NAILS.
Approximate Number per Pound.

gg Length in Inches,

g
Ganges,

al fs| 3| 3| 2| 8| 2| 8|2|8|1}|1
00 380 - : P el [ SN R TR TR M
T L e o < o [ e Rk
0 | .40 .. o A reSirl WO ks A
x| el a6 i vea|oni|ees] 7 80| 45| 38
9 | 284, , . ] 65| 68| 52| 44
8 [@2s0|.00]1: a4 | =t 100 76| 67| 60| 60
" | omsihe o fies . [ < . 120 | 104 | 90l 80| 72; 60
5 |.20|.. 3 o11) "169 | 141 | 121 | 106| 94| 85 71
6 | .203]. 247 197 | 164 | 141|123 11| 99| 82
7 | as0]. 239 | 200 | 171 | 149 133 | 120 | 100
8 | .65, aa5| 275 | 220 | 197 | 172 158 | 187 | 115
9 |.u8 414) 831 | 276 | 236 | 207) 184 | 165 | 138
10 | 184 496) 807 | 833 | 289 198 | 165
11 | a2, 628 502 | 418 | 859 | 314] 279 | 251 | 209
12 | 0. 548 | 469 | 411] 365 | 320 | 274
13 | 05, 1072| 857 | 74| 613 | 636| 476 | 420 | 357
14 | 083 |. 1420 1136 | 947 | 811 | 710] 631 | 568 | 473

0 1752| 1402 | 1168 | 1001 778 | 701 | 584

402 R76 778
2280| 1828 | 1523 | 1305 1143 1015 | 913 | 761
8116| 2495 | 2077 | 1781 (1558 1385 {1246 {1038

18 | 049, 8271 4138| 3310 | 2758 | 2364 2069 1839 (1655 (1379
T T 5334| 4267 | 3556 | Y933 |2667 2570 2133 (1778
20 | .085 7500( 6000 | 500D | 4400 (3750 3333 8000
aL, | 237 8888] 7111 | 5928 4444
2 30476 11428! 9143 | 7618 i,
2 Longth in Inches.
;5‘ 2 3} 4 |44 7/ 8| 9|10
00 20 12109’375544
6 20 12( 10| 9 8 7| 6{5 |4lg4
0 21 18| 1f 10 8 7| 5%| b
% 28 16| 14 13 nllu 87|86 (b
q 82| 19| 16 14| 13 98 |7 |6
3 88 2 19 17, I 3l 1o |8 |7
4 45| 26| 23 18 15 1311 |10 |9
b 53 30, %Emm 18
6 85 81| 28] 25| 21| 18
7 7 43| 87| 33| 80 25
8 49 43/ 89( 85 29i
9 1 59) 52| 46 41
1 7 0| 7 | w
ire
12 204 117) 103 Gauge, 112
13 268 5
14 850
15 435 1) g; 21
16 571 34 4| 8
z % l |
3 b

These approximate numbers are an average only, and the figures mny
be varied either way, h n the d ol nleadu or poﬁluu. Emdl
no-head nails will ruu more to the pound than table shows, and large or thll:k-
headed nails will run less

-
-




350 CAMBRIA STEEL.,
OUT STEEL NAILS AND SPIKES.
Sizes, Lengths, and Approximate Number per Pound.
Siees, 3 f
Common. | Clinch, | Finishing, Sl Fencing, | Spikes.
2d 1 740 400 1100
8d 1% 460 260 850
44 14 280 180 530 420
5d 134 210 125 350 800 | 100
6d- 2 160 100 800 210 80
7d 24 120 80 210 180 60
8d 2% 88 68 168 130 52
9d P 78 52 130 7 38
10d 8 60 48 104 83 26
124 34 46 40 9 70 20
164 34 33 31 86 52 18 17
20d 4 2 2% 76 38 1 1
25d 4% 2
sod | 4% T e AN s |.. 1
40d b 12 cae “le 26 . 9
504 5% 10 20 Sl Y
60d [ 8 = At oty 16 . vie 6
B At e | e 514
7 3 2 ) Boxr i A F 2 BT
S Length. Light Siating, | S, Length. Flat Grip. | Bdge Grip.
Inches. Barrel, Inches,|  Fina, Fina,
5 | 750 silen el O gl e
s Tl A v R W el
O I ISR e 24 1100 960
24 1 450 -V 840 3d 14 800 750
13 310 400 ras | B - | 134 650 600
8d 1 | 280 | soe [ 280
124 210 + s« s| Tobasca, Brads, Shingla,
4d 14 190 224 220
54 1 Te. 2] el Kezho 130
6d 2 ol SR o 120 |
7d 21 SR eke el | ke ok 8 o1
8d 234 el s e 6 74 2
od 23 ) P B8 62 72
10d 3 PP N 45 60 60
12d 1 RO (R C ) ceae 40
16d 8 |- - e ; . . o
—
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SQUARE BOAT SPIEKES.
Approximate Number in a Keg of 200 Pounds.

Sizs, I,eungth of Spike—Inches.
k. | 3| 4| 5| 6|%7|8|0o|10[121]|12|14]18
32 | 3000 | 2875 | 2050 | 1895
o | 1660 | 1860 | 1230 | 1175 | 990 | 880
84 | 1320 [ 1140 | 940 | 800 | 650 525 | 475
i3 ews|e..| 600590 510|400 | 360|320 | 230
% L ! 450 | 875 | 885 | 800 | 275 | 260 | 240
el wolewu|e . | 260 | 210 [220 | 205 | 190 | 175 | 160
RATLROAD SPIKES.
Quantity of Spikes per Mils of
Sito Mesured | Avesge | Singla Track, Tss3fmtctoo, | D Ued-
* UndorHead. | Number per Keg | 4 Spikes per Tia, Weight per Yard,
B vt iy e - Pounds,
5 X 54 800 7040 854 75 to 100
B4 X % 875 5870 2014 B4
5 X% 400 5170 2% 40“ 56
5 XY 450 4660 2314 35« 40
XY 530 3980 20 30 “ 85
4 XY 600 8520 1724 PSR
434 % 680 3110 15} 2 “ 30
4 X% 720 2010 143 2% 30
334 X 1% 900 2350 1 16" 2
4 ¥z 1000 2090 103 16 % 25
8% % % 1190 1750 ] 164 20
3 X% 1240 1710 8% 16" 20
204 X % 1342 1576 % 8% 16
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352

WROUGHT-IRON WELDED STEAM, GAS AND WATER PIPE.
TABLE OF STANDARD S1zes Axp Dimexsions sy American Tuse ano Irow Co,

Tangth,

g

H

: .
HSSHRRIZHRSINIRLHRER o]
e cicicidd kel ride &

SOCKETS ON PIFE.
Diameter,

CIRCUMFERENCE.

Internal, | Extarnal,

Inches.

mm m § (3583388 Tne IR LR IRRNRNAANS

e

2 IRk b L LR
NBHERRNASERRERSHRS8REERRLEE

BRESEE2NERIRSBRAZISR 8 1 1 1

Ons Foob | Outside

in Length,

Contents of

Nominal

“Fo.

JE2FNEALCSEI28ZRRNERE388888:

o

00 00 = T 00100 50 60 50 60 00 00 60 00 50 60 80 %0
Hmw. _WIIIHHIHHRBSB il

£
£
AR aN S AR A 35025508 s 8E| | e 0828228588208 R8R 2288
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MANUFACTURERS' STANDARD
SPECIFICATIONS.

Revisep T0 FEBRUARY 6, 1903

STRUCTURAL STEEL.

PROCESS OF MANUFACTURE.
1. Steel may be made by either the Open-hearth or Bessemer
process.

TESTING AND INSPECTION.
2. All tests and inspections shall be made at the place of manufac-

ture prior to shipment,
-

TEST PIECES.

8. The tensile strength, limit of elasticity and ductility, shall be de-
termined from a standard test piece cut from the finished material.
The standard shape of the test piece for sheared plates shall be as
shown by the following sketch:

g

-
About 3* ¥ parailel Section
7 1 Not less than 9

(
ercnué’oc Eﬂl:’

W

vl

3

Piece to be the same thickness as the plate,

On tests cut from other material the test piece may be either the
same as for sheared plates, or it may be planed or turned parallel
throughout its entire length, and in all cases where possible, two op-
posite sides of the test piece shall be the rolled surfaces, The elon-
gation shall be measured on an original length of 8 inches, except as
modified in section 12 paragraph ¢. Rivet rounds and small bars
shall be tested of full size as rolled.

Two test pieces shall be taken from each melt or blow of
finished material, one for tension and one for bending; but in case
either test develops flaws, or the tensile test piece breaks outside of
the middle third of iis gauged length, it may be discarded and another
test piece substituted therefor.
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ANNEALED TEST PIECES.

4. Material which is to be used without annealing or further treat-
ment shall be tested in the condition in which it comes from the rolls.
When material is to be annealed or otherwise treated before use, the
specimen representing such material shall be similarly treated before
testing.

MARKING.

b. Every finished piece of steel shall be stamped with the blow or
melt number, and steel for pins shall have the blow or melt number
stamped on the ends. Rivet and lacing steel, and small pieces for pin
plates and stiffeners, may be shipped in bundles securely wired
together, with the blow or melt number on a metal tag attached.

FINISH.

8. Finished bars shall be free from injurious seams, flaws or cracks,
and have a workmanlike finish.

CHEMICAL PROPERTIES,

7a. Steel for Buildings,
Train Sheds,
Highway Bridges and
similar structures.
76, Steel for
Railway Bridges.

Maximum Phosphorus .10 per cent,

} Maximum Phosphorus .08 per cent,

PHYSICAL PROPERTIES.

8. Structural Steel shall be of three grades, RIVET, RAIIWAY
BripGge and MEDIUM,

RIVET STEEL.

9. Ultimate strength, 48,000 to 58,000 pounds per square inch.
Elastic limit, not less than one-half the ultimate strength.
1,400,000
Percentage of elongation, Uliimate strength’
Bendmg test, 180 deﬂrm flat on ll.self without fracture on outside
of bent portion.




CAMBRIA STEEL. 366

STEEL FOR RAILWAY BRIDGES.
10. Ultimate strength, 55,000 to 65,000 pounds per square inch.
Elastic limit, not less than one-half the ultimate strength.

Percentage of elongation, I#;fg?mgﬁ-{

Bending test, 180 degrees to a diameter equal to thickness of piece
tested, without fracture on outside of bent portion,

MEDIUM STEEL.

11. Ultimate strength, 60,000 to 70,000 pounds per square inch.
Elastic limit, not less than one-half the ultimate strength.

; 1,400,000
Percentage of elongation, Ultimate strength’
Bending test, 180 degrees to a diameter equal to thickness of piece
tested, without fracture on outside of bent portion.

MODIFICATIONS IN ELONGATION FOR THIN AND
THICK MATERIAL.

12. For material less than f inch, and more than § irch in thick-
ness, the following modifications shall be made in the requirements
for elongation :
a. For each increase of }inch in thickness above § inch, a deduc-
tion of 1 per cent. shall be made from the specified elongation, except
that the minimum elongation shall be 20 per cent. for eye-bar mate-
rial and 18 per cent. for other structural material.
4. For each decrease of ¢ inch in thickness below & inch, a de-
duction of 2} per cent. shall be made from the specified elongation.
¢. In rounds of §inch or less in diameter, the elongation shall be
measured in a length equal to eight times the diameter of section
tested.
d. For pins made from any of the before-mentioned grades of
steel, the required elongation shall be 5 per cent. less than that speci-
fied for each grade, as determined on a test piece, the center of which
shall be one inch from the surface of the bar,

VARIATION IN WEIGHT.

13. The variation in cross-section or weight of more than 2} per

cent. from that specified will be sufficient cause for rejection, except

| in the case of sheared plates which will be covered by the following
. permissible variations :
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a. Plates 12} pounds per square foot or heavier, up to 100 inches
wide, when ordered to weight, shall not average more than 2§ per
cent. variation above or 2} per cent. below the theoretical weight.
When 100 inches wide and over, b per cent. above or b per cent, below
the theoretical weight.

é. Plates under 12} pounds per square foot when ordered to weight,
shall not average a greater variation than the following :

Up to 75 inches wide, 2} per cent. above or 2} per cent. below the
theoretical weight, 75 inches wide up to 100 inches wide, 5 per cent.
above or 3 per cent. below the theoretical weight. When 100 inches
wide and over, 10 per cent. above or 3 per cent, below the theoretical
weight.

¢ For all plates ordered to gauge, there will be permitted an
average excess of weight over that corresponding to the dimensions
on the order equal in amount to that specified in the following table :

TABLE OF ALLOWANCES FOR OVERWEIGHT
FOR RECTANGULAR PLATES WHEN
ORDERED TO GAUGE.

PLATES WILL BE CONSIDERED UP TO GAUGE IF MEASURING NOT
OVER 1}y INCH LESS THAN THE ORDERED GAUGE.

THE WEIGHT OF 1 CUBIC INCH OF ROLLED STEEL IS ASSUMED
TO BE 0.2833 POUND.

PrLATES }' AND OVER IN THICKNESS.

WIDTH OF PLATE.
PIATE. | Upto 75 Inches. | 75to 100 Inches. | Over 10040145 ns. | Over 115 Inches.
Inch, Per Cent, Per Cent, Per Cent, Per Cent,
10 14 18 o~
8 12 16 o
7 10 18 17
6 8 10 13
ol iy ) e o 8
1
4 6 8 10
Over 33 5 63 9n 1
PraTes UNDER 3/ 1IN THICKNESS,
M o 510 2300 S R e
0,
Lk, ? por Gant, I Per Cent, ’ Tortar
4 up to 5 10 15 20 .
7“1 83 12} 17
AR AT ] 7 10 16
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STRUCTURAL CAST TRON.
1. Except when chilled iron is specified, all castings shall be tough
gray iron, free from injurious cold-shuts or blow-holes, true to pattern,
and of a workmanlike finish. Sample pieces, one inch square, cast
from the same heat of metal in sand moulds, shall be capable of sus-
taining on a clear span of 4 feet 8 inches, a central load of 500 pounds
when tested in the rough bar.

SPECIAL OPEN-HEARTH PLATE AND
RIVET STEEL.

TESTING AND INSPECTION.

1. All tests and inspections shall be made at the place of manufac-
. ture prior to shipment.

TEST PIECES.

2. The tensile strength, limit of elasticity and ductility, shall be de-
| termined from a standard test piece cut from the finished material.
The standard shape of the test piece for sheared plates shall be as
- shown by the following sketch :

»""
About ;‘ & ;" Parallel Section___
Not less than 9° 15"
g
LI ( .. M!!outn'
—_— . - g T
Kp+a wEie‘
Aboutad

Piece to be the same thickness as the plate,

On tests cut from other material the test piece may be either the
‘same as for sheared plates, or it may be planed or turned parallel
throughout its entire length, and in all cases where possible, two op-
 posite sides of the test piece shall be the rolled surfaces. The elon-
gation shall be measured on an original length of 8 inches, except as
“modified in section 12 paragraph ¢. Rivet rounds and small bars
-shall be tested of full size as rolled.

Four test pieces shall be taken from each melt of finished material,
two for tension and two for bending; but in case either test develops
flaws, or the tensile test piece breaks outside of the middle third of
its gauged length, it may be discarded and another test piece substi-
tuted therefor.




358 1 CAMEBRIA STEEL.

ANNEALED TEST PIECES.

8. Material which is to be used without annealing or further treat-
ment shall be tested in the condition in which it comes from the rolls.
When material is to be annealed or otherwise treated before use, the
specimen representing such material shall be similarly treated before
testing,

MARKING. .

4. Every finished piece of steel shall be stamped with the melt num-
ber. Rivet steel may be shipped in bundles securely wired together,
with the melt number on a metal tag attached.

FINISH.

b. All plates shall be free from injurious surface defects aud have
a workmanlike finish.

CHEMICAL PROPERTIES.
6a. Flange or Boiler } Maximum Phosphorus .08 per cent.

Steel. “ Sulphur .04
65, Extra Soft and «  Phosphorus .04
Fire Box Steel. “ Sulphur Ob e

PHYSICAL PROPERTIES.

7. Special Open-hearth Plate and Rivet Steel shall be of three
grades, EXTRA SoFT, FIRE Box and FLANGE or BOILER STEEL.

EXTRA SOFT STEEL.
8. Ultimate strength, 45,000 to 55,000 pounds per square inch.
Elastic limit, not less than one-half the ultimate strength.
Elongation, 28 per cent.
Cold and Quench bends, 180 degrees flat on itself, without fracture
on outside of bent portion.

FIRE BOX STEEL.
9. Ultimate strength, 52,000 to 62,000 pounds per square inch.
Elastic limit, not less than one-half the ultimate strength.
Elongation, 26 per cent.
Cold and Quench bends, 180 degrees flat on itself, without fracture
on outside of bent portion.
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FLANGE OR BOILER STEEL.

10. Ultimate strength, 55,000 to 65,000 pounds per square inch.
Elastic limit, not less than one-half the ultimate strength.
Elongation, 25 per cent.

Cold and Quench bends, 180 degrees flat on itself, without fracture
on outside of bent portion.

BOILER RIVET STEEL.

11. Steel for boiler rivets shall be made of the extra soft grade
specified in paragraph No. 8

MODIFICATIONS IN ELONGATION FOR THIN AND
THICK MATERIAL,

12. For material less than % inch, and more than § inch in thick-
ness, the following modifications shall be made in the requirements
for elongation

a. For each increase of } inch in thickness above § inch, a deduc-
. tion of 1 per cent. shall be made from the specified elongation.

&. For each decrease of  inch in thickness below i inch, a de-
duction of 2} per cent. shall be made from the specified elongation.

¢ Inrounds of §inch or less in diameter, the elongation shall be
measured in a length equal to eight times the diameter of section
tested.

VARIATION IN WEIGHT.

13. The variation in cross-section or weight of more than 2} per
cent. from that specified will be sufficient cause for rejection, except
in the case of sheared plates which will be covered by the following
permissible variations :

a. Plates 12} pounds per square foot or heavier, up to 100 inches
wide, when ordered to weight, shall not average more than 2} per
- cent. variation above or 2} per cent. below the theoretical weight.
When 100 inches wide and over, 5 per cent. above or b per cent.

below the theoretical weight.
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é. Plates under 12} pounds per square foot, when ordered to
weight, shall not average a greater variation than the following :

Upto 75 inches wide, 2} per cent. above or 2} per cent. below
the theoretical weight. 75 inches wide up to 100 inches wide, 5 per
cent. above or 3 per cent, below the theoretical weight. When 100
inches wide and over, 10 per cent. above or 3 per cent. below the
theoretical weight. ;

¢ For all plates ordered to gauge there will be permitted an aver-
age excess of weight over that corresponding to the dimensions on
the order equal in amount to that specified in the following table:

TABLE OF ALLOWANCES FOR OVERWEIGHT
FOR RECTANGULAR PLATES WHEN
ORDERED TO GAUGE.

PLATES WILL BE CONSIDERED UP TO GAUGE IF MEASURING NOT
OVER ;}; INCH LESS THAN THE ORDERED GAUGE.

THE WEIGHT OF ONE CUBIC INCH OF ROLLED STEEL IS ASSUMED
TO BE 0.2883 POUND.

Prares } ANp Over IN THICKNESS.

THICENESS OF WIDTH OF PLATE,
FLATE. * | yp 40 75 Inches. | 75 t0 100 Inches. | Over 100 to 145 ns, | Over 415 Inches.
Tnch, Per Cent, Per Cent, Per Cent, Per Cant,
10 14 18 i
,i, 8 12 16 o
7 10 13 17
T ] 8 10 13
1 & & 8 it
g 4 6 8 10
Over 8} 5 6} 9
Prates UNper 7 1IN THICKNESs,
THICENESS OF PLATE, NINIK (8 PLTE
Inch, Upto50Inches, | 501070 Inches. | Over 70 Inches,
Per (ent, Per Cent, Per Gont,
uwptoygdy | 10 15 20
\gx i ¢ 8} 123 17
% ~ 1 7 | 10 15
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‘WOODEN BEAMS AND COLUMNS.

The results of a series of studies of wooden beams and columns of
various kinds of American timber are contained in the Proceedings of
the Fifth Annual Convention of the Association of Railway Superin-
| tendents of Bridges and Buildings, October, 1895, at which the Com-
mittee on Strength of Bridge and Trestle Timbers presented a report,
portions of which have been used in preparing certain of the tables
on the following pages, but as noted thereon the arrangement and
values in many cases have been modified by later information from
various sources.
The publications of the Forestry Division of the United States De-
partment of Agriculture, Bulletins Nos, 8 and 12, and Circular No. 15,
contain reports of tests of American woods, and deductions drawn
| therefrom. Extracts and tables from these reports are given on the
following pages.
| The tables of safe loads for wooden beams and tables of strength
| of woodeén columns given on the following pages have been specially
 calculated for this book, using the information regarding the proper-
ties of the various species contained in the reports above referred to,
as modified in some cases by later data.

| ExpraNaTiON OF THE TABLES oF SAFE Loaps 1N Pounps, UNi-
FORMLY DISTRIBUTED FOR RECTANGULAR WoODEN BEAMS
ONE Incn THick, Paces 370 To 8756 INcLusivE,

General,

For convenience in use, three of these tables have been prepared,
- from which the safe loads of the various species can be obtained,
. either directly or by proportion as stated in the footnotes,
The values given in the tables are the safe loads in pounds uni-
formly distributed, including the weight of the beam itself, for rectan-
' gular beams one inch thick for spans from four to forty feet and for
depths from four to twenty-four inches. The safe load for a beam of
any thickness may be found by multiplying the values given in the
‘tables by the thickness of the beam in inches.
The last column of each of the three Tables of Safe Loads for Rec-
tangular Wooden Beams gives a coefficient of deflection, by means of
‘which the deflection for any beam may be obtained, corresponding to
‘the given span and safe load, by dividing the coefficient by the depth
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In each table the deflection coefficient is given for only one species
of wood, as shown, but the deflections for other species may be ob-
tained from these by proportion as explained hereafter.

For the reason that wood has no well-defined limit or modulus of
elasticity the deflections obtained by the use of the coefficients are
only approximate and will vary, according to the moisture content of
the wood and the character of the loading. The deflections thus ob-
tained are, therefore, useful only as a general indication of the amount
of bending to be expected under the given conditions and are not
exact as in the case of materials like steel, which has a well-defined
limit and modulus of elasticity.®

The safe loads for other species of woods than those stated in the
headings of the tables may be obtained from those given, by direct
proportion, dependent upon the ratio of their allowable unit stress as
compared with that for which the table is figured, as stated in the foot-
notes at the bottom of the tables.

*® Nore.—* A series of tests, undertaken at the College of Forestry at Cornell
University, seems to demonstrate that, at least in conife wood, a definite elastic
limit for any particular piece can be easily shown, und, that it coincides with the
theoretically caleulated elastic limit upon the bases of compression tests and their
application, according to Neely’s formula,*

EXPLANATION OF THE TABLE OF SAFE LOADS FOR RECTANGULAR
Beams oF WHITE PiNg, CEDAR, SPRUCE OR
EASTERN FIr.

The values for the various species of woods, which are included in
this table are calculated for an allowable fibre stress, for flexure, of
700 pounds per square inch.

The deflection coefficients are given for white pine, and are based
upon a modulus of elasticity of 1 000000 pounds per square inch.

The lower dotted line crossing the table indicates the limits of spans
for which the deflection will exceed 4} of the span for the kind of
wood for which the deflection coefficient is given. For spans below
the line the safe loads given in the tables will produce a deflection
greater than 15 of the span, while those above the line will produce
less than this, which is the usual limit of deflection in order to prevent
cracking of plastered ceilings. Similarly, the upper dotted line indi-
cates the limit of deflection for the kind of wood for which the deflec-
tion coefficient is given, corresponding to a modulus of elasticity of
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=

500 000 pounds per square inch, which should be considered in cases
where the deflection should be more closely limited.

The cocfficients of deflection for Cedar corresponding to moduli of
700000 and 350 000 may be obtained by multiplying those of the
table by 22 and 32 respectively, and for Spruce and Eastern Fir cor-
responding to moduli of 1 200 000 and 600 000 by multiplying those of
the table by § and § respectively.

The full zig-zag line in the table gives the limits of the safe loads
corresponding to the allowable shearing stress along the neutral axis
of the beam. The safe loads above the line, which are based upon
the extreme fibre strains, will produce shearing stresses along the

" axis or with the grain in excess of that allowable, which, in the case
of White Pine and the other woods of this table, is 100 pounds per
square inch.

The position of this line, which indicates the limit of safe loads for
shearing along the neutral axis, was determined by the aid of the

folloying formula;:

4bds
b

in which
W = safe load in pounds uniformly distributed.
d = depth of beam in inches.
b = breadth of beam in inches.
s = allowable shear in the direction of the grain in pounds per
square inch.

EXPLANATION OF THE TABLE OF SAFE LoADS FOR RECTANGULAR
BEAMs oF SHORT-LEAF YELLOW PINE,

The table is calculated for an allowable fibre stress, for flexure, of
1 000 pounds per square inch.

The deflection coefficients are fignred for a modulus of elasticity of
1200000 pounds per square inch, but may be used for other moduli,
after obtaining the corresponding coefficients by proportion as hereto-
fore explained.

The lower dotted line across the table indicates the limits of spans
for which the safe load will produce deflections greater than y}; of
the length of the beam. Values above the line will give less deflec-
tion than this, and those below will give greater, based on a modulus
— ———
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of 1200000 pounds per square inch. Similarly, the upper dotted line
indicates the limit of deflection corresponding to a modulus of elas-
ticity of 600 000 pounds per square inch.

The full zig-zag line across the table indicates the limiting spans
and loads based on the allowable intensity of shearing stress along
the neutral axis of the beam. The values above the full zig-zag
line correspond to shearing stresses greater than the allowable stress
in the direction of the grain for Short-leal Yellow Pine, while those
below the line correspond to shearing stresses less than that allowable,
which, in this case, is assumed to be 100 pounds per square inch.

ExprLANATION OF TABLES oF SAFE LOADS FOR RECTANGULAR
BeaMs oF WHITE OAK AND LoNG-LEAF YELLOW PINE.

This table is computed for an allowable fibre stress of 1 200 pounds
per square inch, for flexure, and the deflection coefficients are calculated
for a modulus of elasticity of 1 500 000 pounds per square inch.

The limit for a deflection of 4}; of the span is indicated by the
lower dotted zig-zag line on the tables, the values below which cor-
respond to deflections greater than, and those above to deflections less
than, the limiting deflections. The upper dotted zig-zag line similarly
indicates the limits of deflection for a modulus of elasticity of 750 000
pounds per square inch.

The lower full zig-zag line indicates the limit of allowable shearing
stress along the axis corresponding to the allowable intensity, for
Yellow Pine, of 150 pounds per square inch.

Similarly, the upper full zig-zag line indicates the limits for shear-
ing along the axis for White Oak based on an allowable intensity of
200 pounds per square inch.

BEARING AT POINTS OF SUPFORT.

Care should be taken in designing to provide sufficient bearing at
the points of support so that the allowable intensity of compression
across the grain, as given in the tables on pages 367 and 369, is not
exceeded.

This may be obtained, where necessary, by the use of corbels or
bearing plates of harder wood arranged so as to give a large bearing
area against the softer beam.
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The following statements are made in Bulletin No. 12, U. S. De-
partment of Agriculture, Division of Forestry :

RECOMMENDED PRACTICE.

« Since the strength of timber varies very greatly with the moisture
contents (see Bulletin 8 of the Forestry Division), the economical
designing of such structures will necessitate their being separated into
groups according to the maximum moisture contents in use,

MOISTURE CLASSIFICATION.

« Class A (moisture contents, 18 per cent.)—Structures freely exposed
to the weather, such as railway trestles, uncovered bridges, etc.

¢ Class B (moisture contents, 15 per cent.)—Structures under roof but
without side shelter, freely cxposed to outside air, but protected from
rain, such as roof trusses of open shops and sheds, covered bridges over
streams, etc.

«Class C (moisture contents, 12 per cent.)—Structures in buildings
unheated, but more or less protected from outside air, such as roof
trusses of barns, enclosed shops and sheds, etc.

«Class D (moisture contents, 10 per cent.)—Structures in buildings
at all times protected from the outside air, heated in the winter, such
as rool trusses in houses, halls, churches, ete.

¢ For long-leaf pine add to all the values given in the tables, except
those for moduli of elasticity, tension and shearing, for Class B, 15 per
cent.; for Class C, 40 per cent.; and for Class D, 55 per cent. For the
other species add to these values, for Class B, 8 per cent.; for Class C,
18 per cent., and for Class D, 25 per cent.”

Based upon the above classification of structures, the two following
tables have been figured to facilitate calculations of allowable loads for

wooden beams and columns.

PROPORTION OF THE VALUES GIVEN IN THE « TABLES
OF SAFE LOADS FOR WOODEN BEAMS,” PAGES 370
TO 375 INCLUSIVE, TO BE USED IN ORDER TO
OBTAIN THE SAFE LOADS FOR THE VARI-

OUS CLASSES OF STRUCTURES RE-

FERRED TO ABOVE.

Classes, Tellow Pina. All Others.
IR Y e ae o sy suis an s pa’s ox v e 1.00 1.00
elase BT Ly e b et 1.15 1.08
s (Ul e Sl 1.40 1.18
R R e e 1.65 1.25
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SAFETY FACTORS TO BE APPLIED TO THE VALUES
GIVEN IN THE TABLE OF «STRENGTH OF SOLID
WOODEN COLUMNS,” PAGES 876 AND 377, IN
ORDER TO OBTAIN THE SAFE LOADS FOR
THE VARIOUS CLASSES OF STRUCTURES
REFERRED TO ABOVE.

(Classes, Yellow Pina All Ofhers,
GRS A . . ovveavedinarsrsnssscandnes 0.20 0.20
B0 s Bl b A g e P 0.23 0.22
Clak C oot b o 0.28 0.24
R o oy mn o aele, s e e e 0.31 0.25

SPECIFIC GRAVITY AND WEIGHT PER FOOT
FOR VARIOUS KINDS OF TIMBER.

Walght per

Bame of Wood Welght per | 3ot Board

Grarity. | ublo Foot | ' :

U6 A e g TR e 0.80 4004 | 416 -
T R N e 0.33 287 | 198

Southern Long Jeaf ‘or Georgia Vellow

P sayanssasabit 6L 3808 | 3.7
Douglas B RS (T 31.8¢ | 2.65
Short-leaf Yellow Pine «....cvveennee. 0.51 3184 | 2.65
Red Pine (Norway Pine) .......00uve. 0.50 3121 | 260
Spruce and Eastern Fir ., ... 0.40 2497 | 2.08
B OMEIOCK o o 500004 5i0:8 ..| 0.40 2497 | 2.08
Sa.rm A dey ey 0.46 2872 | 2.39
i Y NE .| 0.87 2310 | 1.93
Cheatautll o) L R N a i s 0.66 41.20 | 3.43
California Redwood .. ... ... Y LR 0.39 24.16 | 2.01
CAlHOPNIN BPIUCs & o ioivinnsi o 0.40 2497 | 2.08

The specific gravities and weights given above are the averages of
a large number of determinations by various authorities, for woods
containing less than 15 per cent. of moisture or such as are commer-
cially known as dry timber. The weights of green or unseasoned
woods will be from 20 to 40 per cent. greater than those given in the
above table,

D PPN .
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SAFH UNIT STRESSES FOR TIMBER.
RECOMMENDED IN BULLETIN No. 12, U. S. DEPARTMENT OF
AGRICULTURE.
Division of Forestry.
Safe Unit Stresses at 18 % Moisture,

| E 33;3; £
R
N I LA
L) Lt
-leaf Pine (Pinus

metris) DL 0 vl 1550/ 720000( 1.30 | 1000 215/12000) 125
Short-leaf Pine (Pinus
echinata) D .........| 1300, 600000, 1.30 | 840 215 9000| 100
‘White Pine (Pinus stro-
b

o A S LS 880, 435000 1.00| 700, 147) 7000, 75
Norway Pine (Pinus res- |
inosa) ..... AR 1090, 566000 ....| 760 143 ....|....
Colorado Pine (Pinus
ponderosa) ......... 980 444000 ....| 630] 180 ....[....
s Douglas Fir (Pseudot-
. suga douglasit) ...... 1320/ 690000( ....! 880, 167(....]....
] Redwood (Sequoia sem- I
pervirens) .......... *1440( T226000) ....| 660( 1i5]....[....
Red Cedar (Juniperus )
virginiana).......... 1000, 335000 ....| 700, 250{....[....
Bald Cypress (Taxodium
distichum) D .. .....| 1000{ 450000 1.10 | 675 120 6000, 60
White Oak (Quercus
albmy D). . ook, -....| 1200, 550000| 1.25 | 800 40010000{ 200
Factor of Safety ....... b e B e

¥ The values marked « D " were obtained from experiments made by
the Forestry Division. The other values were obtained from various
sources, chiefly the 10th Census Report, but so modified as to give
results comparable with Forestry Division values, To arrive at true
average values of strength multiply safe loads by factor of safety given
in each column. The values for resilience and tensile strength are the
ultimate values. The former is practically never used in designing.
The latter is a factor impossible to develop in practice, since the piece
will always fail in some other way, usually by shearing,

The crushing strength across the grain in above is based upon a
crushing of 8 per cent. of the cross sectional height of the piece.

* ue is certainly too ]

st s et pad g
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AVERAGE ULTIMATE BREAKING UNIT

Kind of Timber,

Tenslon.

With Grain, | Aeross Orain.

WhiteOuk's o 6 s o 00 o a'c s o ouoss biees
Whllel’me. .................

Southern Long-leaf or (Jeorw Yeiiw Pine ......
IIOUIRE FEE. s i i h e hie b e . Fin vl e
Short ]gnf Yellow Pine , . . + o o « v e e s
Red Pine (Norway Pine) . . & « o o v o v o's s 0 o s
Spruce nn Eastern Fir =

ROk s & i v s e ..

Chestitit . o o+ =0 o/ .. wib el s
Bhlifomia Retiwood, '3 & . 200 000N o 0 8% a0
Californis SPEnce , o o s ois o s ls oo a 0 as ¢ 5508

[

P R S

AVERAGE SAFE ALLOWABLE WOREKING UNIT

Tenslon.
Kind of Timber,
With Grain, | Aercss Grain,
Taclor of Bafety. Ton, Ten.
w4 TN 0 PR A R T ) 1200 200
e P R T TRy Pt P A | ZOO 50
Southern Long-leaf or Georgia Yellow Pine , . . . . . 1 60
I TN, ¢; . it wis lid pFaivaaiis vhiasi et ot SO o araisias
Short-leaf Yellow PIne « - v 2 v o v v v v nn oo 200 50
Red Pine 5N0my e R (P SRR S S o i 800 B0
BRRer IS - LSS T R R R 800 50
Camluc 3 b ih it % ......
Gadars - - - 799 oyt
Chestnut . BO1.. .
California Redwood, =S 700 ..
(.nllfothpruce.............. ..... e w s mleis w pe

The above tables are based on those recommended by the committee on
intendents of Bridges and Buildings at their Fifth Annual Conventicn in October,

from various sources.
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STRESSES, IN POUNDS PER SQUARE INCH.

Compression. Transverse. Shearing.

With Grain.

Acrossrain | Extreme Fibire | Modulus of With | Aeroes
- 4 TR Stress, Hlastioity, | Grain. | Grain,
Bud Boaring, ((otumas Under

Diams,

7000 5000 2000 7000 1500000| 800 | 4000
5600 3500 700 4000 1000000 | 400 | 2000
000 5000 1400 7000 1500000| 800 | BOOO
700 4500 800 5000 1400000| 500 |. . ..
6000 4500 1000 8000 1200000| 400 | 4000
5000 4000 800 5000 1180000). . . .|« ...
6000 4000 700 4000 200000| 400 | 3000
...... 4000 600 3500 900000 | 860 | 2600
5000 4000 700 5000 PO0000 . + . oo o s
5500 3500 700 4000 700000 | 400 | 1500
...... 4000 200 5000 1000000| 800 | 2000
..... 4000 6 4500 00000| 400 |. ...

. . 4000 [.. ... E 000!

STRESSES, IN POUNDS PER SQUARE INCH.

Compression, Transverse. Shearing.
b oy ExtremoFibre | Modulnsof | With | Across
trems Fibre i
e RorossGrain.)  girss, Elasticity, | Grain | Grain.
Bﬂdﬁs umns Undari
Bt *| 15 Diams,

Five, Five. Four, 8ix. Twa Four. Four.
1000 500 1200 750000 | 200 | 1000

700 00 500000 | 100
1000 350 1200 7560 150 | 1250
200 200 0 780000 | 130 o
200 260 1000 600000 | 100 | 1000
800 800 5685000 A
200 00 600000 | 100 760
800 150 4500 100 600
800 200 800 4500 b o

700 200 00 350000| 100
800 260 00 b 160 500
800 150 760 350000 100 |.. ..
800 |vo o s 800 8000001 . - .| s as

¢ Strength of Bridge and Trestle Timbers ' of the Association of Railway Suxr-
1895, but the arrangement and values in many cases are now modified by later data
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SAFE LOAD IN POUNDS

FOR RECTANGULAR

OF WHITE PINE, CEDAR

Allowable fibre stress 700 pounds per square inch, Safety factor &

Safe loads for other safety factors may be obtained as follows

Deflaction

Span Depth of Beam in Inches. Coofficiemt for

in White Pine,
foot. | 4| B | B 7|9l‘9 10 (11 )12 | 18 | 14 v
4 | 811 488 700| o50/1244] 1575 | 1044 | 235 | 2500 | 3o [ sz | 34
b | 249] 889 560! :?_ﬂ:&; 9U6[ 1260 | 1556 | 1882 | 2240 | 2629 | 3049 53
6 | 207| 824 467, G55; 830 1060 | 1296 | 1560 | 1867 [ 2191 | 2541 | .78
7 [1751 278| 400| b44| 711x_ 900 | 1111 | T340 1600 | 1878 | 178 | 1.08
8 | 156] 243 350| 476 988|972 3 1176 | 1400 [ T635 | 1906 | 134
9 | 108 2167 311 423| 653 00 | 864 [T0467 1244 | 1460 [T69T| 170
10 | 124] 194 250§ 881) 498) 630 [ 778 | o41 [ 1120} 1314 | 1524 | 270
11 | 118| 17| 256/ 318: 458| 678 | 707 | 856 | 1018 {11955 1388 | 254
12 | 103| 162| 233| 318! 4 5256 | 648 | T84 | 933 | 1095 | 1270 3.02
13 96| 150( 215) 293 v 485 | 598 | 724 | 862 (1011 | 1173 3.65
H 89 139( 200) 272 _450 | 556 | 672 | 800 [ 039 | 1080 412
15 | 83| 130| 187 254 4201 519! 627 | 747 | 76 (1016 | 478
16 78| 122| 175 288 804 | 4864 683 | T00 | 821 | 953 b.38
17 | 78| 114] 165 224 871 ( 4583 b54 | 650 | 73| 07| 607
18 69| 108{ 156| 212 850 | 482 ) 623 622 | 730 | 847 6.80
19 65| 102| 147| 201 832 | 400) 495 "53:3_1 692 | 802 7.58
20 07| 140/ 101 815| 999 | 471 | 5603 €57 762| 840
21 03| 133 182 800 | 870 | 448 | 533 |66 726 | 928
2 8s{ 127) 173 286 | 354 | 428 | 509 | b7 693 | 10.16
2 85| 122 166 274 | 838 | 400 | 487 | 672 | 663 11.11
24 117 159 268 | B24| 392 | 467 | BH4B| 635 | 1210
25 112 152 252 | 811 | 376 | 448 | 526 | 610 13.13
26 108, 147 242 | 209 | 862 | 481 | b06 | 686 | 14.20
2 104} 141 233 | 288 | 49| 415 | 487 | 565 15.31
28 100{ 136 225 | 278 | 836 | 400 | 469 | 544 | 16.46
29 o7 131 217 | 268 | 825 | 386 | 453 | 526 17.66
30 98| 127 210 | 250 | 314 | 373 | 438 | 508 | 18.90
3 90| 123 203 | 251 | 304 | 361 | 424 | 492| 2018
82 88/ 119 197 | 243 | 204 | B850 | 411 | 476 21.50
a3 85| 115 101 | 236 | 285 | 839 | 898 | 462 287
b8 185 | 229 | 2m 987 | 448 24.28
8 180 | 222 | 269 376 | 436 25.78
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UNIFORMLY DISTRIBUTED
BEAMS ONE INCH THICE
AND SPRUCHE OR EASTERN FIR.
Modulus of rupture 4 200 pounds per square inch,
- 6
New safe load = Safe load from table 3¢ ) e
Span Depth of Beam in Inches, Noafciant for
in Whita Pine.
Feof, [15/16| 17 | 18 | 10 | 20 ( 21 | 22 | 23 | 24 v
9 |1944[2212) 2498 | 2800 | 5120 | 3457 | 8811 | 4183 | 4571 | 4978 L70
10 |1750(1901) 2248 | 2520 | 2808 | 8111 | 3430 | 8764 | 4114 | 4480 210
11 [16011810f 2044 [2301 | 2552 | 2828 | 8118 | 8422 | 8740 | 4078 | 2.51
12 (145831650| 1873 | 2100 [Z510 | 2505 | 2858 | 3187 | 8428 | 8738 | 8.2
13 (1346]i5513 1729 | 1988 | 2160 | 2503 | 2635 | 2896 | 8185 | 8446 |  5.35
14 |1250(1422) 1606 * 1800 | 2056 | 2222 | 2450 | 2680 | 2989 | 3200 412
15 1167 1328 1499 | 1680 } 18 2074 | 2287 | 2510 | 2743 | 2087 473
16 (10941244 1405 | 1575 [ 1765 | 10443 2144 | 2553 | 2571 | 2500 | 638
17 |1020/1171) 1322 | 1482 | 1652 | 1830 | 20153 2214 | 2400 | 2635 [  6.07
18 | 972(1106| 1249 | 1400 | 1660 | 1728 | 1606 2001 3 2286 | 2489 |  6.80
10 | 921/1048) 1183 | 1326 | 1478 | 1637 | 1805 | 1981 2358 7.58
20 | 876) 906| 1124 | 1260 | 1404 | 1556 | 1715 | 1882 | 2057 | 2240 8.40
21 | 833| 48 1070 | 1200 | 1337 | 1481 | 1633 | 1798 | 1950 | 2133 9.26
22 | 795| 905] 1022 | 1145 | 1276 | 1414 | 1559 | 1711 | 1870 | 2036 10.16
2 | 761 977 | 1096 | 1221 | 1358 | 1491 | 3637 [ 1789 | 1048 [ 1111
24 7293830 037 | 1050 | 1170 | 1296 | 1429 | 1569 | 1714 | 1867 12.10
n
25 | 700i 786! 899 | 1008 | 1123 | 1244 | 1872 | 1506 | 1645 | 1792 | 18.13
o6 | 678] 66;_ 865 | 009 | 1080 | 1107 | 1319 | 1448 | 1562 | 1728 | 14.20
27 | 648! 787] 833§ 933 | 1040 | 1152 | 1270 | 1394 | 1524 | 1659 15,51
28 GZ"JI 711} 803 __9_0_9_ 1003 | 1111 | 1225 | 1344 | 1469 | 1600 16.46
20 | 603 687) 775 | 869 ¢ 968 | 1073 | 1183 | 1208 | 1419 | 1545 17.66
80 |58l 664 749 | 840% 936 | 1087 | 1143 | 1256 | 1871 | 1498 | 18.90
3L | 565 642 725 | 813 | D0BE 1004 | 1106 | 1214 | 1327 | 1445 | 2018
32 | 547 622| 708 | 787 | 877 | 972 1072 | 1176 | 1286 | 1400 21.50
83 |534[ 603 631 | 764 | 850 | 943 § 1089 | 1141 | 1247 | 1358 | 2287
94 | 515 586 661 | 741 | 826 | 915 | 1009 § 1107 | 1210 | 1318 24.28
85 | BOO| 69| 642 | T20 | 802 | 880 | 980 | 1076 ! 1176 | 1280 25.73
36 | 486/ 5653| 624 | 00 [ TS0 | 8B4 | 953 | 1046 | 1143 _1_2_4:1_ 27.22
87 | 473{ 53s| 608 | 681 [ 750 | 841 | 927 | 1017 | 1112 | 1211 28.75
88 | 460| 524 663 | 739 | 819 | 903 | 091 | 1083 | 1179 80.32
89 | 449 511 576 | 646 | 720 | 798 | B8O | 065 | 1065 | 1140 31L.94
40 | 498) 498 562 | 630 | 702 | 778 | 858 | 041 | 1029 | 1120 | 83.60




378 CAMBRIA STEEL.

SAFE LOADS IN POUNDS
FOR RECTANGULAR
OF SHORT-LEAF
Allowable fibre stress 1000 pounds per square Inch, Safety factor 6.
Safe loads for other safety factors may be obtained as follows :
Span Depth of Beam in Inches. Deflsctdon
in Coefficiont,

Foet, 5 e{ I | 10|11]12|18|1a| ¥
4 m.mwonmmlim 2350 | 2778 | 8361 | 4000 | 4004 | 5444 40
5 | 896| 5o6| S00I0UI1422] 1800 | 2202 | 269 | 3200 | 8756 | 4356 .63
6 |™356: 463, 067 85| 1500 * 1852 | 2241 | 2667 | 8130 | 8630 90
7 | 2 59*::‘571 778/1016| 1286 [ 1567 ¢ 1021 | 2286 | 2083 | 8111 | 123
8 |2l se m-t[m Tio5 | 1389 |20 27 | 22 | 160
9 mm«-;:_tm 700| 1000 | 1235 | 1404 | 1778 3086 2420 | 2.03
10 | 17| 278] 400] 544 711 900 | 1111 | 1344 | 1000 | 1578 | 27 | 250
11 m{ 218 864) 495/ Giog 818 | 1010 | 1222 | 1455 |T707 1080 [ 3.08
12 | 148! 231] 83| 454! pos|"7o0 s 926 | 1120 | 1883 | 1565 {1815 | 8.60
13 | 187] 214 208] 419 6023 855 | 1034 [ 1201 | 1444 [ 1675 | 4.2
1| 127) 198 286 389 643 [7TB4Y 060 | 1143 | 1341 | 1556 |  4.90
15 | 110/ 185( 267| 363 600 | 741 | 80631067 | 1252 | 1452 [  5.63
16 | 111| 174] 250| 840 563 | 604 | 840 1174 | 1361 | 640
17 | 105! 163{ 235/ 820 520| 654 | 701 | M1 inos | 1281 | 728
18 | ool 154] 202f 302 500 | e17| 747 | sso [10437% 1210 | 810
19 | o4f 146 211f 287 474 | ss5| 708 | sz | es8 [11d6| 9.8
20 | so 180| 200 272 450 | 556 | €72 | s00 | 939 [ 1080 | 10.00
2t | 8 132 190 250 429 | oo | 60| 7e2 | 894 |1087 | 1108
2 | 81 126 182 247 400 | pos| 611 | 72| 854 ) 990 | 1210
3 | 7| 121 174] 27 501 | 4s3| 685 cos | ‘816 | 947 | 1328
24 6| 162 227 875 | 463| BOO| 667| 82| 907 | 1440
2 111{ 160| 218 860 | 44| 538 | ei0| 71| 871 | 15.68
26 107| 154| 200 816 | 497 | 17| e15| 722 | 838 | 1690
P 108| 148 833 | 412| 408 | pos | 695 | so7 | 1828
23 90! 143 104 g2 | 807 | 40| s71| 670 | 778 | 19.60
20 rs.rsh 188 s10| oss| 404 | Bo2| 648 | 71| 2108
30 183 181 200| 870 | 448 | 533 | 626 726 | 2250
81 129\ 176 200 | s3s| 438| 516 | €06 | 703 | 2408
82 125{ 170 os1| 847 | 420] 00| 587 | 681 | 25.60
a3 121] 1 os| ss7| 407 485| 669 | ee0 | 27.23
8t 11 265 | a27| 05| 471 | 552 | e41 | 23.90
85 11 o57) s17| 884 ) 457 | 687 | 602 | $0.63
Safe loads for any fibre stress may be readily obtained from this table by proportion,




CAMBRIA STEEL.

373

UNIFORMLY DISTRIBUTED,
BEAMS ONE INCH THICK,
YELLOW PINE,
Modulus of rupture 6 000 pounds per square Inch.
New safe lond = Safe load !'mmtablaxm%c—-i-o?

Span Depth of Beam in Inches, Daflaction
in Coolficient,
For. [15) 16 (17 (18 |19 (20 |21 |22 |23 |24 | ¥
9 3568 6331 | 7111 | 2.08
10 3211 5878 | 6400 | 250
1 2019 | 82 5343 | 5818 | 38.03
12 2676 0 4898 | 5333 | 38.60
13 | 2470 4521 | 4923 | 423
14 2994 4108 | 4571 | 490
15 2141 5019 | 4207 | 5.63
16 2007 36744000 | 6.40
17 1889 8458 | 8765 | 7.23
18 1789 8265 | 8556 | 8.10
19 1690 3004 | 8368 | 9.08
20 1606 2039 {8200 | 10.00
21 1529 2799 | 8048 | 11.03
22 1460, 2672 | 2000 | 1210
2 1596 3 1565 2556 | 2783 | 13.23
24 1338 1671 [ 1852 | 2042 | 2241 | 2449 | 2667 | 1440
25 1284 | 1440 3 1604 | 1778 | 1960 | 2181 | 2351 | 2560 | 15.63
26 1235 | 1385 | 154371 1709 | 1885 | 2068 | 2261 | 2462 | 16.90
27 1180 | 1383 | 1486 | 1646 ¥ 1815 | 1902 | 2177 | 2870 | 18.28
23 | 803) 1016 | 1147 | 1256 | 1483 | 1587 | 1750 3 1921 | 2099 | 2286 | 19.60
20 | 862 981 | 1107 | 1241 | 1383 | 1533 | 1600 3 1854 | 2027 | 2207 | 21.03
30 | 833 948 [ 1070 | 1200 ( 1897 [ 1481 [ 1633 | 1703 § 1950 | 2133 | 22.50
81 | 806( 918 | 1036 | 1161 | 1204 | 1434 | 1581 | 1735 | 1806 3 2065 [ 24.03
82 | 781] 889 | 1003 | 1125 | 1253 | 1889 | 1531 | 1681 | 1887 [2000 | 25.60
83 | 758| 862 | 973 [ 1001 | 1215 | 1347 | 1485 | 1630 | 1781 | 1930 | 27.23
84 | 735 837 | 944 | 1059 [ 1180 | 1207 | 1441 | 1582 | 1728 | 1882 | 28.00
85 | 714] s13| 917 | 1020 | 1146 | 1270 | 1400 | 1587 | 1677 | 1820 | 80.68
86 780 | 894 | 1000 | 1114 | 1235 | 1361 | 1404 | 1633 | 1778 | 8240
87 | 676] 760 | 868 | 973 | 1084 | 1201 | 1324 | 1453 | 1580 | 1730 | 84.28
83 | 658| 740 | 845 | 947 | 1056 | 1160 | 1280 | 1415 | 1547 | 1654 | 86.10
90 |o6u1| 720 | 823 923 | 1028 | 1140 | 1256 | 1379 | 1507 | 1641 | $8.08
40 625l 711) 803 ) 900! 1003 | 1111 | 1225 | 1344 | 1460 | 2600 | 40.00

Safe loads for beams of California Redwood, 3{ of above,




374 CAMBRIA STEEL.

SAFE LOADS IN POUNDS
FOR RECTANGULAR
OF WHITE OAK AND
Allowable fibre stress 1200 pounds per square inch, Safety factor 6.
Safe loads for other safety factors may be obtained as follows :
Span Depih of Beam in Inches. Defleotion
in Coeflcient,
m&sa’z's 9 (101112 |18 | 14| ¥
1 sss1mohan12133 2700 | 3383 | 4088 | 4s00 | 5603 | eoes | .38
5 067 960[1807:[ 1707 2100 | 2o67 | 8227 | 8840 | 4507 | 5227 | .00
6 556] 80011080/ 142§ 1800 | 2202 | 2689 | 8200 | 3756 | 4356 86
7 761 ﬁssl 933 1219 |"I548 | 1605 3[205 | 2743 | 3219|3768 | 118
8 uv:_m 817| 1067 | 1350 | 1667 'i?f?"ﬂ_ ) | 2817 | 8267 | 1.54
9 870533, 726) 948 | 1200 | 1481 | 1788 313372500 | 2004 | 1.4
10 333| 480{ 653% 853 | 1080 | 1393 | 1613 | 1020 | 2258 | 2613 | 2.0
1 803 436) 5043 776 | 982 | 1212 | 1467 | 1745 | 2048 | 2376 [ 2.00
12 278, 400| 544 "‘_ggg_ 1111 | 1844 | 1600 | 1878 | 2178 [ 8.46
13 256 869| 503 656 |31 1020 | 1241 | 1477 | 1783 | 2010 | 406
14 238} 343| 467 610 [ 771 271 1152 | 1871 | 1610 | 1867 | 470
15 m’sm 436/ 569 | 720 | 880 £ 1076 | 1280 | 1502 | 1742 | 540
16 208| 800{ 408 533 | 675 | 833 [10087 1200 | 1408 | 1633 [ 6.14
17 106 282( 384| 502 | 635 | 784 | o9 [ 7i27F 1825 | 1597 | 6.04
18 185; 267| 363 474 | 600 | 741 | 896 | 1067 11252 | 1452 | 778
19 175 258| 84| 440 | 568 | 702 | 849'| 2011 | 1i56°% 1375 | 8.66
20 167 240| 827| 427 | 540 | 667 | sor | 960 | 1127 | 1307 | 9.60
21 - 159 220| 11| 406 | 514 | 635 | 768 | o014 | 1073 | 1244 | 10.58
2 152 218| 207 988 | 401 | 606 | 733 | 873 |1024 | 1188 | 1162
2 145 200/ 284/ 371 | 470 | 580 | 701 | 835 980 | 1136 | 12.70
2% m':wo o72| 856 | 450 [ 556 | 672 | 800 | 939 | 1080 | 13.82
25 133} 192/ 261/ 841 432 | 533 | 645| 768 | o001 | 1045 | 15.00
26 128 185 251 828 | 415 | 513 | 621 | 738 | 867 | 1005 | 16.22
27 123, 178| 242| 316 | 400 | 494 | 598 | 711 | 835 | 968 | 17.50
28 119) 171| 233 906 | 886 | 476 | 576 | 636 | 805 | 933 | 18.82
29 115| 166 225I 204 | 872 | 460 | 556 | @62 | 777 | %01 | 2018
80 111 160{ 218] 284 | 860 | 444 | 588 | 640 | 751 | 871 | 2L60
81 108 155 211| 275 | 348 | 430 | 520 | 610 | 727 | 843 | 23.06
82 150 204/ 267 | 838 | 417 | 504 | 600 | 704 | 817 | 24.58
83 145| 108 250 | 827 | 404 | 489 | 582 | 683 | 792 | 264
34 141 192| 251 | 18| 892 | 475 | 565 | 663 | 769 | 27.74
35 187/ 187| 244 | 809 | sl 461 | B9 | 644 | 747 | 29.40

Safe loads for beams of Douglas Fir, Red Pine (Norway Pine), Cypress, Chestnut
and California Spruce, 2§ of above.




CAMBRIA STEEL. 375
UNIFORMLY DISTRIBUTED,
' BEAMS ONE INCH THICE,
LONG-LEAF YELLOW PINE.
Modulus of rupture 7200 pounds per square inch,
6
\ New safe load = Safe Joad from table 3¢ s ey el
Span Depth of Beam in Inches., Deflection
™ in Coefficient.
Pet. |15/ 16 |17 |18 (19 (20 |21 (22 |28 |24 | V
9 |8388( 5703 | 4281 | 4800 | 58 | 5026 | 6538 | 7170 | 7857 | 8583 | 1.94
10 |3000[ 8413 | 8853 | 4320 | 4813 | b3us | 6880 | 6453 | 7053 | 7680 | 2.40
11 (2737,3103 | 8508 | 8027 | 4376 | 4848 5355 | buo7 | 6412 | 6982 | 2.90
12 (2500|2840 | BT § 8600 | 4011 | 4444 | 4000 | 5378 | 5878 | 6400 | 846
13 [2308] 2626 | 2064 ['3323 § 5708 | 4108 | 4523 | 4964 | 5426 | 5008 | 4.06
14 12143 2438 | 2752 | 3086 | "S4N] $10°E 4200 | 4610 | 5038 | 5486 | 470
15 (2000 2276 | 2569 | 2880 | 3209 | 8556 | 8920 1 4802 | 4702 | 5120 | 5.0
16 |1875( 2133 | 2408 | 2700 | 3008 | 3333 | 3675 | “4USE | 43373 4800 [ 6.4
17 |1765| 2008 | 2267 | 2541 | 2531 | 8187 | 3450 | 5796 | 4149 | 4518 |  6.04
18 |[1667| 1896 | 2141 | 2400 | 2674 | 2063 | 8267 | 8585 | 9819 | 4267 | 7.78
10 |1579] 1796 | 2027 | 2274 | 2583 | 2807 | 8005 | 8306 | 8712 | 4042 | 8.66
20 [1500 1707 | 1927 | 2160 | 2407 | 2667 | 2040 | 8227 [ 8527 | 3810 | 9.0
a1 |T429¢ 1625 | 1885 | 2057 | 2202 | 2540 | 2800 | 8073 | 3850 | 3657 | 10.58
22 18645 1562 | 1752 | 1964 | 2188 | 2424 | 2678 | 2938 | 5206 | 3401 | 11.62
23 (1804 145€ 3 1675 | 1878 | 2093 | 2319 | 2557 | 2806 | 8067 | 8389 | 12.70
24 [1250| 1422 ["16063 1800 | 2006 | 2222 | 2450 | 2689 | 2030 | 8200 | 183.82
25 |1200| 1865 | 1541 | 1728 & 1025 | 2133 | 2352 | 2381 | 2821 | 8072 | 15.00
26 1154 1313 | 1482 | 1662 } 1851 | 2051 | 2262 | 2482 | 2713 | 2054 | 16.22
27 1111 1264 | 1427 | 1600 |T78RE 1075 | 2178 | 2390 | 2612 | 2844 | 17.50
28 |1071| 1219 | 1376 | 1543 | 1719 | 18057 2100 | 2305 | 2510 | 2743 | 18.82
20 (1084 1177 | 1829 | 1400 | 1660 | 1830 } 2028 | 2295 | 2432 | 2648 | 20.18
.
80 [1000| 1138 | 1284 | 1440 | 1604 | 1778 | 1060 1 2151 | 2851 | 2560 | 21.60
81 | 968 1101 | 1248 | 1304 | 1558 | 1720 | 1897 3 2975 | 2477 | 28.06
32 | 9as| 1067 | 1204 | 1350 | 1504 | 1667 | 1838 | 2017 {"2307 % 2400 | 24.58
33 | 009| 1034 | 1168 | 1300 | 1450 | 1616 | 1785 | 1956 | 2187 § 227 | 26.14
)34 | 882| 1004 | 1183 | 1271 | 1416 | 1569 | 1720 | 1898 | 2075 [ 274
/g5 | 857 975 | 1101 | 1234 | 1575 | 1524 | 1680 | 1844 | 2013 | 2104 | 20.40
36 | 883! 948 | 1070 | 1200 | 1337 | 1481 | 1633 | 1793 | i909, | 2133 | 8L.10
37 | 811] 923 | 1041 | 1168 | 1501 | 1441 | 1589 | 1744 | 2906 | 2076 | 82.86
38 | 780| 893 | 1014 | 1187 | 1267 | 1404 | 1547 | 1608 | 1856 | 2021 | 34.66
39 | 760 875 | 988 | 1108 | 1234 | 1868 | 1508 | 1655 | 1809 | 1960 | 86.50
40 | 750l 853 | 063 | 1080 | 1203 | 1823 | 1470 | 1618 | 1703 | 1920 | 38.40
Safe loads for beams of Hemlock, 3¢ of above.

T -




a7e6 CAMBRIA STEEL.

STRENGTH OF SOLID WOODEN COLUMNS OF
DIFFERENT EKINDS OF TIMBER.

5 1
For various values of I

1=length of cclumn in inches. d=]least diameter in inches.

BASED ON THE FORMULA OF THE U, S. DEPARTMENT OF AGRI-
CULTURE, DIVISION OF FORESTRY.

700 + 15¢
P=F x N+15¢
X 700+ 16cF &
P — ultimate strength in pounds per square inch.
F — ultimate crushing strength of timber. ¢==-
Values of F are those given in table on pages 368 and 369 herein.
Ultimate Strength in Pounds per Square Inch.
G e Red Pine (!ornkhm),
ita an i
e it ] il e b g
or Goongia Yellow | “Yolow P, | B, m*m'a Godar,
¥ 5000 4500 4000 3500
1
a
2 4973 4475 3078 3481
3 4940 4446 3052 3458
4 4807 4407 4018 3428
5 4844 4359 3875 3391
6 4782 4304 3826 3347
7 4713 4242 3770 3299
8 4638 4174 3710 3247
9 4558 4102 3646 3190
10 4474 4026 3579 3132
11 4386 3948 3509 3070
12 4297 3887 3438 3008
13 4208 37856 3365 2044
14 4114 3703 3201 2880
15 4022 3620 3217 2815
16 3930 3537 3144 2751
17 3838 3455 3071. 2687
18 3748 3373 2998 2624
19 3659 3293 2927 2561

For saf=ty factors for various classes of structures to be used in connection with
the above table, see p, 366,




CAMBRIA STEEL. 877

STRENGTH OF SOLID WOODEN COLUMNS OF
DIFFERENT KINDS OF TIMBER.

For various values of .}1 v

1=length of column in inches. d=least diameter in inches.

BASED ON THE FORMULA OF THE U, S. DEPARTMENT OF AGRI-
CULTURE, DIVISION OF FORESTRY.

700 - 15¢
P=F X200+ 1bcic
P = ultimate strength in pounds per square inch.
F = ultimate crushing strength of timber.  c=*

Values of F are those given in table on pages 868 and 869 herein.

Ultimate Strength in Pounds per Square Inch.
witio: 0k sl Red Pine (Norway Pine),
o :

e, | gt | Sl | wap

"hﬁ:.' w Yellow Pine, Chestnut, Cal- Cedar,

Redwood and
SB< California Spruce.
=== 57 5000 4500 4000 3500
1
T

20 3571 3214 2867 2500
21 3486 3137 2788 2440
22 3402 3061 2721 2381
23 3320 2088 2656 2324
24 3240 2016 2592 2268
25 3162 2846 2529 2213
26 3086 2777 2469 2160
27 3013 2711 2410 2109
28 2041 2647 2353 2059
20 2872 2585 2208 2010
30 2805 2524 2244 1983
32 26877 2409 2142 1874
34 2557 2301 2046 1780
36 2445 2200 1858 1711
38 2340 2108 1872 1838
40 2241 2017 1793 1569
42 2149 1934 1719 1505
44 2063 1857 1650 1444
406 1982 1784 1586 1388
48 1907 1718 1525 1335
50 1835 1652 1468 1285
For safety f: for vari of structures to be used in connection with

lhllboruuble see p. 360,




378 CAMBRIA STEEL.

SPHOIFIC GRAVITIES AND WEIGHTS OF
VARIOUS SUBSTANCES.

The Basis for 8pecifle Gravities Is Pure Water at 62 Degroes
Barometer 30 Inohes, o
Woight of One Cubio Foot, 62,855 Pounds,

Wator =

Average
Spaite dr aravity. YGRS P
Pound

Air, atmospheric at 80 degrees F., under pres-
sure of one atmosphere, or 14. 7pounds per

square inch, weighs z}5th as much as water 00128
7 T T R e A I BN 2.6
An!h.mcnc, 1.8 to 1.84; of Penna, 1.3 to 1.7. 1.5
broken, of any size, loose......|..... Lyes
o “  moderately shaken.....|...vee...
o “  heaped bushel, loose, 77
to 83 pounds. ........ g e
“ “  a ton loose occupies 40 to
4B eabic feet J... .o Jilss i
ARHTOON Y, CRBL it as o vy s Do senes 6.70
- native..........0 e e 6.67
Ash, perfectly dry (see note p. 381)........ 102
“  American White, dry (see note p. 381) . i
Ashes of soft coal, solidly packed ........,
Asphaltum, 1 to 1. W LR M 1.4
Brass (copper and zinc), cast, 7.8 to 8.4..... 8.1
a7 SR RO o P 84
Brickbedt presset I, . ... ST L cesiiuees
“* common and hard. sassasenannes]susnnsins
ARl InferiOr 3is s o0 s i vivnisbie'e woals | (RalE s e
Brickwork, pressed brick, fine JDII‘I.'[S. BTN e oo
o medium qunllty ........................
“ coarse, inferior, soft........... L2 b oo

- at 125 pounds per cubic foot, 1
cubic yard equals 1.507 tnns, and
17.92 cubic feet equal 1 ton.

Bronze, copper 8, tin 1 (gun metal)....,...
Cement, hydraulic. American, Rosendale,
ground and loose ..............

“ Inydrauhl:. American, Rosendale,

U. S. struck bush., 70 pounds ...

“ hydmul:c. Amerlcan, Rosendale,
Louisville bushel, 62 pounds ,

= hydraulic. American, mbcrlnnd
ground, loose ...veerevncnonnn.
- hydraulic. Amencan,Cumbcrland
ground, thoroughly shaken. .. ...

s hydraulic. English Portland (U.S.
struck bushel, 100 to 128) ......

81 to 102




CAMBRIA BTHEEL.

a79

SPECIFIC GRAVITIES AND WEIGHTS OF
VARIOUS SUBSTANCES.

The Basis for Bra W Lo Arerage
Bpacifls Gravities ha?i“uh:.h a1 62 Dogress Fuk., Cavity. 'mt Mh
Weight of One Cubis Foot, 62355 Pounds, Water | Db P
Cement, hydraulic. English Portland, a
, 400 to pounsds .. .. cenll bt e clnan
“ hydraulic. American Portland,loose| . ...... .| 88
“ hydraulic. ~American Portland,
thoroughly shaken............. AT AR 15 1
Charcoal of pines and oaks.......... S e 15 to 30
Challe L & B s iG e e 256 166
Cher-)-. pf.r!'ecily dry (see note p. MUY vssih 672 42
Clay, potters’, dry, 1.8t0 21 ......ovvuunss 1.9 119
e depin hmsloose. 0ol L en pe i e wuid | 168
Coal, bituminous, solid, 1.2 t0 1.5...veusvee 1.35 84
&«  bituminous, solid, Cambria Co., Pa,
I R e oy G SRl (IS e 79 to 84
* bituminous, broken, of any size, loose. .| .......... 47 to 52
“  bituminous, moderately shaken....... sdswarinsae| n DEs00:BE
#  bituminous, a heaped bushel, loose, 70
PO o e i e e A A A S| e s e Y
¢ bituminous, 1 ton occupies 43 to 48
cublicTeet ... ni . didlen it w R A % eidl Skitne o Slsin
Coke, loose, good quality... ....eceevies P 28 to 82
«  loose, a heaped bushel 3h to 42 ....................... o
“ ltunoccup:es&]loﬂ?cub:cfeet.... dhesviseatlanteneit o
Corundum, pure, 88tod .......cevveunnes| 39 cxsetyds -
Copper, cast, 86t 88 ................. 4l B 542
i rolled, BEA0PY. oo cennrsina e 89 655
Cork, dry (see note p.881) co.vveviueniin. 24 15
F.a.rr.h commou !uu.m, perfectly dry, loose...| icoavaaasn 72 to B0
periectly dry, shaken, .| .......... 82to 92
L L “ perfectly dry, rammed.| ..... ....| 90to 100
“ “ « glightly moist, loose ..! .......... 70to 76
“ “ “ more moist, loose ....|..... ceens| B6to 68
“ L “  more mo:st. shakeu .......... 75 to 90
“ “ “ more moist, packed,..|....... ve.] 90to 100
“ “ “ assoft lowingmud...|...... vees| 104 10112
“ o “ as soft flowing mud
well pressed.:, i aun| amasiinis | 110 to 120
Elm, perfectly dry (see note p.381) ..... . 56 35
PRBE T ROE < o i s s iy s PR e R 2.6 162
GBS W Sl vt ssived i nonn el st . 2.08 186
«  common window ........ v r ma A 2.52 167
Gneiss, common, 2.62t0 276 .....0.... ¥ T 2.69 168




aso0 CAMBRIA STEEL.

SPECIFIC GRAVITIES AND WEIGHTS OF
VARIOUS SUBSTANCES.

The Basis for Spocifie Gravities ha;mkuasn-pum.
Welght of One Cubio Fool, 62.355 Pounds,

A
Specis Graviy.

Water = 1,

Cabie Foot,

v o
Pounde,

Gnelss, Inloosepiles ....cconsnnsanasnass
Gold, cast, pureor 24 karat...............
“ pure, hammered . .ceeansssvoensacss
Granite, 2.56 10 2.88.......ccciiinnnnns
Greenstone, trap, 2.810 8.2...... ATy
Gypsum, plaster of Paris, 22410230 ......
Hickory, perfectly dry (see note p. 381)....
17l SR R T S TR S S
SN0 st BB 0 T S e ik s
# grey foundry, cold ...eaceninnrannane
“ “ OISR < cu sy i vinabhrss
2 Wrought .. vassensenssciasananaaes
Lead, commercial ............. b atecs aifie s
Lignumvite (dry)......coeeseenvsnscesss
Limestone and marble . ...... sannins S
Lime, quick ...o0ennens Siaye s baaie0'e
“ quick, ground, well shaken, per struck
ushel 80 pounds. ......ccovvunn.

% quick, ground, thoroughly shaken, per

struck bushel 933 pounds ........[....

Locust, dry (see note p, 381)........ cesens
Mahogany, Spanish, dry (see note p. 381), .,

“ Honduras, dry (see note p. 331) .
Maple, dry (see note p. 381) ........... ht
Marble (see Limestone).

Masonry of granite or limestone, well-dressed| . ...

“  of granite, well-scabbled mortar rub-

ble, about } of mass will be mortar| . ..

“  of granite, well-scabbled dry rubble

“  of granite, roughly scabbled mortar

rubble, about X to !{ of mass

~ will bemortar ......couvu0ee o

«  of granite, scabbled dry rubble. ..,

“ of sandstone, 14 less than granite, ,
Masonry of brickwork (see Brickwork).

Mercury, at 32 degrees Fah...... e b

M BTB 081 5. ..ol iasrarvasies it e

Mortar, hardened, 1.4to 1.9......c0cuvnen.

Mud, dry,close ....ooinennasne
¢  wet, moderately pressed....cceinunn.
% & fluidic.eiieansainennserssosin

sssssnsnass

13.62
2.93
1.65

sssasssnns

96
1204
1217

170
187
141.6

53

574

709.6

41 to 83
1644

95




CAMBRIA STEEL.
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SPECIFIC GRAVITIES AND WEIGHTS OF
VARIOUS SUBSTANCES.

The Basis for Ipdnﬂuviﬁ-kh{u ;ﬁmnmmm.. *"Ef:m; ugé.?m
Waight of One Oubls Foot, 62.355 Pounds, P Water =1,
Oak, live, perfectly dry, .88-1.02 (see note
LI 0 e O SR i esias 95 59.8
“ Red, Black, perfectly dry..... SRR [P RRp 32to 45
Petroleum.. ... ..... 54.8
B s o o o ndii e a s WA AP R ENE B 7 .7
Poplar, dry (see note below)......ccvaunn. A7 29
Platintie o s o sinvesoes AR s D dasesn| BLE 1342
QAR <5 o ava bl v s s saln st b gs s s isiissiny 2.65 165
RSN I T R, M R LY 1.10 68.6
Salt, coarse, ( per strncl-. bushel, Syracuse,
N B0 pounas) . . - v sireses siae pin et | = ais'e sam ees| 45
Qand of pure quartz, perfectly dry and loose| ....... .o.| 90to 106
“  voids full of water . seees.| 11810 129
“ “« “  very large and small
T I R Rt B P00 et s 117
Sandstone, 2.1 to 2,73, 13%10 i VRIS E P T 241 161
L quarried and piled, 1 measure
solid makes 13{ (about) piled.|.......... 86
Suowyfresh fallen’ >3, .. .. .00 Sl WY g s bto12
« moistened, compacted by rain .. .o.ouf cevanaannn 15 to 50
Sycamore, perfecl.]y dry (see note below) 59 7
Shales, red or black, 24t0 28, .c00vve..... 26 162
SR v cvennan SHaC ST A sicas| 100 655
Slate, 2.7 t0 29..... R AN ST it 2.8 176
Soapstone, 2.65 to2.8...... s S 2.73 170
SteRliN T s Bl R wx Sra s bu e YO e 7.85 490
Sulphur.....cc0vee i e S b 2.00 125
Tallow'...... S TR S AR T T A 04 58.6
175 S i B A N 1 62,355
Tin, cast, 7.2 to 7 5 ...................... 7.35 459
Walnut, B!nck, perfectly dry (see note below) 61 33
Water, pure rain, distilled, at 32 degrees F.,
Bar. 80 inches.| .......... 62.417
“ “ “  at 62 degrees F.,
Bar, 8&1: nches, 1 62,355
“ “ “  at?2degreesF.,
Bar, 80 inches | ..oeceunus 69.7
. seay 1.000 to 1:080............ iy 1,028 64.08
Zinc or spelter, 681078 ............ ... 7.00 437.6

Norr.—Green timbers usually weigh from one-fifth to nearly one-half more than
drg y building d, one-sixth more.
or Spec:ﬁc Gravities of woods ot given in this table, see page 366.

| i

o



882 CAMEBEIA BTEEL,
STANDARD DECIMAL GAUGEHE.

Welght per Bquare Foot

Slandard Thickness in Approximate in P ds, Avoird i
Decimal Gauge Fractions Thickness IROX. 8TERL.

Basis—480 Basis—450.8

in Inches of an Inch. in Millimstres Pounds per Cubis| Pounds per Cuble

Fool, Fook,

002 1-500 L05080010 08 0816
004 1-250 .10160020 .18 1632
008 8-500 15240030 24 2448
008 1-125 20820041 82 B3264
010 1-100 25400051 40 4080
012 8-250 30480061 48 4806
014 7-500 35560071 56 5712
018 2-125(%+) 40640081 64 8528
018 8-500 45720001 a3 7844
020 1-60 50800102 80 8160
022 | 11-500 556880112 .88 8976
025 1-40 63500127 1.00 1.0200
028 7-250 w71120142 1.12 1.1424
032 4-125(4+) 81280163 1.28 1.30686
{036 8-250 01440183 144 1.4688
040 1-25 1.01600203 1.60 1.6320
045 8-200 114300229 1.80 1.83860
050 1-20 1.27000254% 2.00 2.0400
L0856 | 11-200 1,39700280 2.20 22440
080 8-60 (fp—)| 1.52400305 240 2.4480
085 | 13-200 1.65100330 2.60 2.8520
070 7-100 177800386566 2.80 2.8560
075 3-40 1.805600381 8.00 3.0800
080 2-25 2.03200408 8.20 3.2640
085 | 17-200 215000432 8.40 3.4680
000 9-100 2.28600457 3.60 3.8720,
085 | 18-200 2.41300483 3.80 3.8760
100 1-10 2.54000508 4.00 4.0800
.110 | 11-100 278400559 4.40 4.4880
125 1-8 8.175600830 5.00 5.1000
185 | 27-200 3.42000686 540 5.5080
150 3-20 8.81000762 6.00 6.1200
.165 | 33-200 4.19100838 6.60 6.7820
180 9-50 4.57200014 7.20 7.3440
200 1-6 5.08001016 8.00 8.1600
220 |11-80 b5.58801118 8.80 8.9760
240 6-25 6.00601219 9.60 0.7820
260 1-4 6.35001270 10.00 10.2000

The Standard Decimal Gauge has been recently d by the A iation of

American Steel Manufacturers, the American lewny Master M:chanics Associa-
tion and by about seventy-two of the principal m:Iroadl of the United States,

Canada and Mexico.

The decimal system of

the
American lnstitute of Mining Engineers in 1577 and by u:e American; Soch of
e i , %

Engineers in 1




CAMBRIA STEEL. 383

WIRE AND SHEET METAIL GAUGES.
In Decimals of an Inch,

Washburn &
i::;: - Moen Manu- American I:';:rm“}
Fumber - American or] TUnited Siatss facturing 0o, Trenton S e
Brown & [Standard Geuge for| and Jobn A, | Tron Ca. &
o Stubs S Serew | Legal
Tron | Sharp | Sheotand Plate | Roebling's | winy | O gunien
6% | Wiry (Wire Gange| Tron aod Sael | " | Gauge Wire
Gauge. L
000000 - . - |.« st 46875
0000/ .454/.460000| 40625
000 09

8!.165.128400| .171875
9. |114=423 .

10’ ,134/.101897| .140825 1

11/.120,.000742 .

12. 080808/ .109375 .10556 |.105 |.2158|.104

18] L095/.07198682 .09375 0015 |.0025|.2289 .002

14 .083.064084 .078125 0800 |.0806|.2421 .080

15/.072.057068| .0703125 0720 |.070 |.2552.072

16 .065.0560821| .0825 08256 |.081 |.2684 .064

17| .058(.045257 .05625 056 0525|.2816 | .068

18/.0498/.04 05 0475 | 045 |.2947

18 .042.0358080 .043756 0410 |.040 |.3079 |.

20 .035/.031961| .0375 03 35 |.3210  .036

21|.032.028462| .0343756 03175 .031 3.

22 .028(.025346 .03125 0288 |.028 |.3474 |.02
025/.022672 0281256 268 |.025 |.3605 |.024
022.020101/ .025 0230 |.C225(.8737 |.022

25 .020.017800  .0218756 204 | .020 868

2 01 18 0181 |.018 018

27 .016/.014195 .0171875 0173 |.017 |.4132/|.0164

28/.014.012641| 25 62 |.016 |.4283 .0148

29 .018.011257| .0140625 0150 |.015 |.4385|.0136

380 .012.010025 1 |.014 |.4526

| | 0125 0140 |. 0124
81/ .010/.008928 .0109375 0132 |.013 |.4658 |.0116
32| .009 007950 8%3%2225 0128 |.012 |.4780 .8108
34 .007/.006305 ':30859375 0104 |.010 |.5053 |.0002

| 078126 0095 |.0085|.5184 (.0084
86/ .004.005000 .00703125 | .0090 | .009 |.53186 |.0076

37 . . .|.004453| .006640625| .0085 | .0085|.5448 |.0068
388/. . . (003965 .00626 0080 |.008 |.5579 .0080
39| . O08831]. ... ... . 00756 |.00756/.56711 |.0052

003144 . s s 0070 5842 '.0048

The United States Standard Gauge was legalized by Act of Congress March 3,
1898, as a standard gauge for sheet and plate iron and steel, and is usedsi:; the Custom
House Department and by about forty-five sheet and tin-plate manufacturers.




384 CAMBRIA STEEL.

WEIGHTS OF SHEETS AND PLATES OF
STEEL, WROUGHT IRON, COPPER AND BRASS,

AMERICAN OR BROWNE & SHARPE GAUGE

Fo. Thickness Welght per Square Foot.
of in
Bauge, Inches, Steel Lron. Copper. Brass,

0000 | .460000 | 18.76880 18.4000 | 20.8380 18,

000 | 409642 | 16.7134 18.8857 18.5568 17.
00 | .36470€ | 14.8837 14.5918 16.62638 15.61383

13

12

1

0 |.324861 | 13.2543 12,9944 147162 0041
1|.289207 | 11.8033 11.5719 13.10562 S819
2 (267627 | 10.5112 10.30561 11.8706 1.0264
3 | .220423 | 9.38056 2.1769 10.3920 0.8193
4 |.204307 | 8.3357 8.1723 0.2561 8.7443
5|.1819840 | 7.4232 7.2776 8.2419 Z."ST
6 1.162023 | €.81056 6.4809 Z:gasa 0346
7 |.144285 b5.8868 57714 361 6.1754
8 (.128480 | b6.2424 5.1306 6.8208 b5.4994
9 |.114423 | 4.6685 4.5769 b5.1834 4.8073
10 |.10189 41574 4.0759 4.6159 43612
11 |.08074 8.7023 3.8207 4.1108 3.8838
12 |.080808 | 3.2070 3.2323 3.6608 3.4586
13 |.071862 | 2.9360 2.8786 325699 8.0800
14 (.064084| 2.6146 2.5634 2.8030 277428
15 |.057068 | 2.3284 2.2827 2.5852
16 | .050821 2.0735 2.0328 2.3022 2.1751
17 | 0452567 | 1.8465 1.8103 50 1.83870
18 444 1.6121 1.8257 1.7260

040303 | 1.8
10 | 035890 | 14643 143566 1.6258 1.63861

20 (031961 | 1.3040 1
21 |.028462 | 1.1612 %.1 8985 1.2803 iﬁ%&a

22 |.025346 | 1.0341 0138 1.1482 48

23 | 022572 02004 00288 1.02256 26608
24 | .020101 82012 50404 01058 86032
25 | 017000 S78032 7 81087 76812

385 | 005615 22009 224€0 24032
| 5 20400 20000 228650 1

87 | 004453 .18168 17812 20172 «18069

38 | .003865 18177 15860 170681 16970

9 | L003531 +14406 14124 15985 15113

40 | .003144 12828 12578 .14242 -13456

For weights of steel plates " and over in thickness, see * Table of Weights of
Flat Rolled Bars," pages 405 to 414 inclusive,




CAMBRIA STEEL.

385

‘WEIGHTS OF SHEETS AND PLATES OF
STEEL, WROUGHT IRON, COPPER AND BRASS.

BirMIiNGHAM GAUGE.

o | Thlcknes Weight per Square Foot.
of fa
Gauge. Inches, Steel. Iren. Copper. l Brass,
0000| 454 | 188232 | 1816 205662 | 10.4312
000| 425 | 178400 | 17.00 192525 | 18.1900
00| 380 | 165040 | 1520 172140 | 16:2640
o| .820 | 138720 | 13.60 154020 | 14.5520
1| 800 | 122400 | 1200 185 12.8400
2 284 11.5872 11.38 12.8652 12.1562
3| S50 | 108672 | 1038 117327 | 110852
2| 238 07104 | 952 jo7814 | 101862
5| .220 82780 | 880 9.066 9.4160
8| 2os 82824 | 812 91950 | 8.6884
7| ds0 73440 | 720 1540 | 77040
&| aes 67320 60 74745 | %0620
8| 148 6.0384 | bo2 67024 | 6.3344
10| .184 54672 | 538 80702 | 57352
11| 120 96 4.80 54860 | 51360
iz| 109 24472 | 438 49377 85
18| 095 38760 | 880 4303 20660
ja| .083 33864 | 832 87500 | 8.5624
15| .072 20378 | 288 3.2618 81
16| 065 56550 | 2.60 ‘944 27820
17| 058 8 5.3 56274 | 24824
18| 049 10002 | 1.06 22107 | 20972
10| .04z 17136 | 168 10026 | 17078
20| .085 1.4280 | 140 1.5855 | 1.4080
51| 0832 1.3066 | 1.8 14496 | 1.3696
23| 028 11424 | 112 12684 | 11084
23| 025 1:0200 0 11825 | 10700
24| 022 8976 906 041
25| .020 £160 80 9060 8560
26| 018 73 7 8154 77
27| 016 6528 6a 7248 6848
28| 014 5712 568 6843 5992
20| w018 504 52 5880 5564
so| .012 A808 A8 5438 5186
81| .010 80 40 4530 80
82| 009 3672 36 3852
83| .008 8264 32 ‘a6
84| 007 2856 28 8171 2006
35| .005 040 20 2265 21
36| .004 1632 e as12 1712
e o o i 2| 488 020 | 5433 |s133
et olp e ot -1 499 8535 2yvs |0 8148 | 2




386 CAMBRIA STEEL.
DECIMALS OF A FOOT FOR EACH j; OF
AN INCH.
Inch. 0" 1 e 8 4 5”
0 0 .0833 | .1667 | .2500 | .3333 | .4167
i L0013 | .0848 | .1680 | .2513 | .3348 | .4180
¥ .0026 | .0859 | .1693 | .2526 | .3359 | .4193
a 0039 | .0872 | .1706 | .2539 | .3372 | .4208
0062 | .0885 | .1719 | .2552 | .3385 | .4219
- 0085 | .0898 | .1732 | .2565 | .3398 | .4232
P .0078 | .0911 | .1745 | .2578| .3411 | .4245
¥ 0091 | .0924 | .1758 | .2501 | .3424 | .4258
+ 0104 | .0937 | .1771 | .2604 | .3437 | .4271
¥ 0117 | .0951 | .1784 | .2617 | .3451 | .4284
1 .0130 | .0964 | .1797 | .2630 | .3464 | .4297
i1 J0148 | .0977 | .1810 | .2643| .3477 | .4310
e L0156 | .0990 | .1823 | .2656 | .3490 | .4323
it 0169 | .1003°| .1838 | .2669 | .3503 | .4338
1 0182 | .1016 | .1849 | .2682 | .3516 | .4349
i} .0195 | .1029 | .1862 | .2695 | .35290 | .4362
) .0208 | .1042 | .1875 | .2708 | .3542 | .4375
i .0221 | .1055 | .1888 | .2721| .3555 | .4388
1 L0234 | .1068 | .1901 | .2734 | .3568 | .4401
i 0247 | .1081 | .1914 | .2747| .3581 | .4414
o5 0260 | .1094 | .1927 | .2760 | .3594 | .4427
ai L0273 | .1107 | .1940 | .2773| .3607 | .4440
1 .0286 | .1120 | .1953 | .2786 | .3620 | .4453
33 0299 | .1133 | .1966 | .2709| .3633 | .4466
$ 0312 | .1146 | .1979 | .2812| .3646 | .4479
1 0326 | .1159 | .1992 | .2828 | .3659 | .4492
3 0339 | .1172 | .2005 | .2839 | .3672 | .4505
i .0352 | .1185 | .2018 | .2852 | .3685 | .4518
Ts .0365 | .1198 | .2031 | .2865 | .3698 | ,4531
13 0378 | .1211 | .2044 | .2878| .3711 | .4544
i% .0391 | .1224 | .2057 | .2891 | .3724 | .4557
i .0404 | .1287 | .2070 | .2004 | .3737 | .4570
Y 0417 | .1250 | .2083 | .2917 | .3750 | .4583




CAMBRIA STEEL. a8y
DECIMALS OF A FOOT FOR EACH § OF
AN INCH.

Inch. e o 8" o 107 117
0 .5000 | .5833 | .6667 | .7500 | .8333 | .9167
& |.s013 | .5846 | .6680 | .7513 | .8346 | .9180
47 | .5028 | .5859 | .6693 | .7526 | .8359 | .0193
2 | .5039 | .5872 | .6706 | .7539 | .8372 | .9206
e 5052 | .56885 | .6719 | .7552 | .8385 | .9219
S | .5085 | .5808 | .6732 | 7565 | .8398 | .9232
& | .5078 | .5911 | .6745 | .7578 | .8411 | .9245
#r | .5091 | .5924 | .8758 | .7591 | .8424 | .9258
1 5104 | .65937 | 8771 | . .8437 | 9271
¥ | .5117 | .5951 | .6784 | .7617 | .8451 | .9284
Y5 | .51380 | .5964 | .6797 | .7630 | .8464 | .9297
it | 5143 | .5977 | .6810 | .7643 | .8477 | .9310
Y |.5156 | .5990 | .6823 | .7656 | .8490 | .9323
3 5169 | .8003 | .6836 | .7669 | .8503 | .9338
s |.5182 | .6016 | .6849 | .7682 | .8516 | .9349
$ |.5195 | .6029 | .6862 | .7695 | .8529 | .9362
1 .5208 | .8042 | .6875 | .7708 | . 9375
i} | .5221 | .8055 | .6888 | .7721 | .8555 | .9388
Jr | .5234 | .6068 | .6901 | .7734 | .8568 | .9401
12 | 5247 | .6081 | .8914 | 7747 | .8581 | .9414
Y= |.5260 | .8094 | .6927 | .7760 | .8594 | .9427
31 | .5273 | .6107 | .6940 | .7773 | .8607 | .90440
il | .5288 | .6120 | .8953 | .7786 | .8620 | .9453
31 | .5299 | .6133 | .6968 | .7799 | .8633 | .0466
} 5312 | .6146 | .6979 | .7812 | .8646 | .9479
2] 5326 | .6159 | .6992 | .7826 | .8659 | .9492
4 5339 | .6172 | 7005 | .7839 | .8672 | .9505
] 5352 | .6185 | 7018 | .7852 | .8685 | .9518
Ts 5365 | .6198 | 7031 | .7865 | .8698 | .9531
3] 5378 | .6211 | .7044 | .7878 | .8711 | .9544

5391 | .6224 | .7057 | .7801 | .8724 | .9557
i1 | .5404 | .8237 | .7070 | .7904 | .8737 | .9570
+ 5417 | .6250 | 7083 | .7917 | .8750 | .9583




388

CAMBRIA STEEL,

DECIMALS

OF A FOOT FOR BACH ; OF

AN INCH.

Inch.

5"

it sioa
::‘mm*eﬂ

el coha e odzccbacies
—m ™ .+

o ndin

W Tk
B et Gl L

L T ey S

0521

0534
05647

0573
0586
10599
0612
0825

.0838
0651

0877
069G

0729

45968

4635

4688

4701
4714
4727
4740

4753
4788

4792




CAMBRIA STEREL,

DECIMALS

OF A FOOT FOR EACH ;; OF
AN INCH.

Inch.

8”

9”

B

e Y
e ss

=

.‘.MM

T b

e =i e

.5469
5482

5508
55621

5534
5547
5560
5673

5586
5699
5612
5625

.5638
5651
56684
5677

5600
5703
5716
5729

5742
567656
6768
5781

5794
5807

.6263
6276

.7930
.71943

.7956
7969

7982
L7995

8021

.0596
0609

0622
9635

0648
0661
0674
.0688

9701
9714
9727
8740

D753
D766

9779
0792

.9805
D818
0831
9844

9857
9870
9883
0806

5922
0935
0948

0961
0974
0987

1.0000
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390 CAMBRIA STEEL.

DECIMALS OF AN INCH FOR EACH ;th.

#2495 | Zths.| Decimal. | {io. | f4d5. | F5ths.| Decimal | o
1 | .015625 33 | .515626
2 | 03125 17 | 34 | .53125
3 | .046875 35 | .546875

2 | 4 | 0825 |1-16/ 18 | 36 | 5625 | 9-18
5 | .078125 37 | 578125

3 | 6 |.00375 19 | 38 | 59375
7 | 109375 39 | .609375

4| 8 | 125 1-8 | 20 | 40 | 825 5-8
9 | .140625 41 | .840625
10 | .15625 21 | 42 | 65625
11 | 171875 43 | 871875
12 | 1876 | 3-16| 22 | 44 | .6875 [11-16
13 | .203125 45 | 703125
14 | 21875 23 | 46 | 71875
15 | .234375 47 | 734375
16 | 25 14|24 | 48 | 75 3-4
17 | .265625 49 | 765625

9 | 18 | 28125 25 | 50 | .78125
19 | 296875 51 | 796875

10 | 20 |.3125 | 5-16| 26 | 52 | .8125 (13-16
21 | .328125 | 53 | .828125

11 | 22 | .34375 27 | 54 | .84375
23 | .359375 55 | .859375

12 | 24 | .875 38|28 | 56 | 875 7-8
25 | .390625 57 | .890625

13 | 268 | .40625 20 | 58 | 90625
27 | 421875 59 | 921875

14 |28 | 4375 | 7-16| 30 | 60 | 9375 |15-16
29 | .453125 61 | .953125

15 | 30 | .46875 31 | 62 | 96875
31 | .484375 63 | 984376

16 |32 |5 1-2 | 82 | 64 |1. 1




CAMBRIA STEEL. 801

WEIGHTS AND AREAS OF SQUARE AND
ROUND BARS AND CIR
ENCES OF ROUND BARS.

One cubic foot of steel weighs 480.6 1bs.

Thickness | Weight of | Waeight of Area of Aresof | Circumference
or Diameter .‘.Bn' .Btr /4 Bar @ Bar | of o Bar
in Inches, |One Foot Long. One Fool Long | in 8q. Inches, | in 8q. Inches. | in Inches,

Tr 013 010 0039 | .0031 1964
r 021 .0l6 00861 | .0048 2454
o 030 023 .0088 | .0069 .2045
I 041 032 0120 | .0094 3436

.t | 053 | 042 | 0156 | .0123 | .3927
. '| 087 | 053 | o198 | 0155 | 2418
083 | 065 | .0244 | 0192 | 4909
} 100 | 079 | 0205 | 0232 | 5400

. | 120 | .094 | .0352 | .0276 5891
{ | 140 | .110 | .0413 | .0824 6381
5 163 | 128 | .0479 | .0376 6872
i | 187 | 147 | .0549 | .0431 7363

212 .187 0625 | .0491 .7854
1 240 .188 0708 | .0554 .8345
'y .269 211 0791 | .0621 .B836
i 300 235 .0881 | .0692 9327

T 332 .261 0077 | .0787 0818
i .366 288 1077 | 0846 1.0308
% 402 316 1182 | 0028 1.07989
$ 439 345 1292 | 1014 1.1290

3 478 376 1408 | \1104 11781
3 519 407 15626 | .1198 1.2272
§ 561 441 .1650 | .1296 1.2763
i 805 475 .1780 | .1308 1.3254

5’ 651 511 1914 | .1503 1.3745
g .698 .548 .2053 | .1613 142356

44 47 587 2197 | .17286 1.4726

it .798 827 2346 | .1843 1.5217
: .850 .668 .2500 1963 1.5708

3 D04 710 .2659 | .2088 1.6199

g 060 .764 .2822 | .2217 1.6680
$ 017 799 2001 | .2349 17181




392 CAMBRIA STEEL,
SQUARE AND ROUND BARS,
(CONTINUED.)
Thickness | Weightof | Weight of Area of Ares of | Circumference
o Dismeter | R | @0 | A | @b | QB
in Inches, | Onme Foot Long.| Ono Feot Long.| in 8q. Inches, | in Sq. Inches, | in Inghes,
¥, 1.076 .845 3164 2485 1.7672
% 1136 | .893 | 3342 | 2625 | 1.8162
§ 1.199 941 35625 2769 1.8653
7 1.263 002 8713 2016 1.9144
& 1.328 1.043 .3906 3068 1.9635
3 1.395 1.096 4104 3223 2.0126
1.464 1.150 4307 3382 2.0617
13 1.635 1.2056 4514 3545 2.1108
%{ 1.607 1.262 4727 8712 2.1599
z 1.8681 1.320 4944 .3883 2.2089
1.756 1.380 5166 4057 2.25680
$ 1.834 1.440 .5393 4236 2.3071
3 1.913 1.502 5625 4418 2,3562
H 2,245 1.763 6602 5186 2.55628
2.603 2.044 .7656 6013 2.7489
3 2.988 2.347 8789 L6903 2.9453
1 3.400 2.670 [1.0000 7854 2.1416
T 3.838 3.015 |1.1289 .8866 3.3380
L 4.303 3.380 |1.2656 9940 3.6343
5 4.795 3.766 |1.4102 1.1075 3.7308
5.313 4172 |1.5625 1.2272 3.9270
s 5.857 4,600 [1.7227 1.3530 41234
. 6.428 5.049 |1.89086 1.4849 43197
3; 7.026 5.5618 |2.0664 | 1.6230 45161
3 7.6560 6.008 |2.2500 | 1.7871 47124
i 8.301 6.519 |2.4414 | 1.9175 49088
B 8.978 7.051 |2.6406 | 2.0739 5.1051
{1 | 9.682 | 7.604 [2.8477 | 2.2385 | 5.3015
by 1041 8.178 |3.0625 2.4053 5.4978
§ 1117 8.773 |3.2852 | 2.5802 5.6042
11.95 9.388 |3.5156 | 2.7612 5.80056
1 [12.76 10.02 3.7630 | 2.9483 6.0860




CAMBRIA STEEL. 303
SQUARE AND ROUND BARS.
(CONTINUED, )
Thickness Weightof | Weight of Area of Avea of | Oircumference
o Dismetar | [ B | @B Bar B [ of O Ber
in Inches, |Ome Foot Long.|One Foot Long.| in 8q. Inches, | in Sq. Inches. |  in Inches.
2 13.60 | 10.68 | 4.0000| 3.1418 | 6.2832
s 1446 | 11.36 | 4.2539 | 3.3410 | 6.4796
15.35 12,06 | 4.5156 | 3.5466 | 6.6759
16.27 12.78 | 4.7852 | 3.7583 | 6.8723
li 17.21 | 13.52 | 5.0825 | 3.9761 | 7.0886
s 1818 | 1428 | 5.3477 | 4.2000 | 7.2650
19.18 15.08 | 5.6408 | 44301 | 7.4613
s 2020 | 1587 | 5.9414 | 4.6684 | 7.6577
¥ 21.25 18.69 | 6.2500 | 4.9087 | 7.8540
T 22.33 17.563 | 6.5664 | 5.1573 | 8.0504
# 2343 | 1840 | 6.8006 | 54110 | 8.2467
H# 24.56 19.29 | 7.2227 | 5.6727 | 8.4431
i 25.71 | 2019 | 7.5625 | 5.9396 | 8.86394
13 2690 | 21.12 | 7.9102| 6.2126 | 8.8358
3 28.10 | 22.07 | 82656 6.4918| 9.0321
it 20.34 | 23.04 | 8.6289 | 6.7771 | 9.2286
3 30.60 | 24.03 | 9.0000| 7.0886 | 9.4248
15 31.890 | 25.06 | 9.3789 | 7.3662 | 9.6212
& 3320 | 26.08 | 9.7656 | 7.6689 | 9.8175
1z 3455 | 27.13 |10.160 | 7.9798 |10.014
35.92 | 28.21 (10.563 | 8.2058 |10.210
37.31 | 29.30 |10.973 | 8.6179 | 10.407
3873 | 3042 |(11.391 | 8.9462 |10.603
B 40.18 | 31.556 |11.816 | 9.28086 | 10.799
3 41.65 | 82.71 (12250 | 9.6211 | 10.998
vl 43.15 | 33.89 |12.691 | 9.9678 |11.192
§ 4468 | 35.09 |13.141 (10.321 |11.388
4 46.23 | 3631 |13.598 |10.680 |11.686
2 4782 | 37.55 |14.083 |11.045 |11.781
$ 4942 | 3381 [14535 ([11.416 |11,977
51.05 | 40.10 (15.018 (11.793 |[12.174
1% 52.71 | 41.40 (15,504 (12177 |12.370




394 CAMBRIA STEEL.
SQUARE AND ROUND BARS.
(CONTINUED.)
Thickness Weight of | Weight of Area of Areaof | Circumference
or Dismeter | [ Ber | (@ Rer Br | @B |of O Ber
in Inches. |One Foot Long.|0ne Foot Long.| in Sq. Inches, | in Sq. Inches. | in Tnches,
4 5440 | 42.73 | 16.000 | 12,568 | 12.568
Ts 56.11 | 44.07 | 16.504 | 12,962 | 12.763
B 5785 | 4544 | 17.016 | 13.364 | 12.959
15 50.62 | 46.83 | 17.535 | 13.772 | 13.155
6141 | 48.24 | 18.063 | 14.186 | 13.352
3 63.23 | 490,66 | 18.598 | 14.607 | 13.5648
65.08 | 51.11 | 19.141 | 15.033 | 13.745
66.95 | 52,58 | 19.691 | 15466 | 13.941
3 68.85 | 54.07 | 20.250 | 15904 | 14.137
5 70.78 | 55.59 | 20.816 | 16.349 | 14.334
£ 72.73 | 57.12 | 21.391 | 16.800 | 14.530
i 7471 | 58.67 | 21.973 | 17.257 | 14.726
3 78.71 | 60.25 | 22,563 | 17.721 | 14.923
1 78.74 | 61.85 | 23.160 | 18.190 | 15.119
i 80.80 | 63.46 | 23.768 | 18.665 | 15.315
1% 82.80 | 65.10 | 24.379 | 19.147 | 15.512
5 85.00 | 66.76 | 25.000 | 19.635 | 15.708
s 87.14 | 6844 | 25.629 | 20.129 | 15.904
# 80.30 | 70.14 | 26.266 | 20.629 | 16.101
T 9149 | 71.86 | 26.910 | 21.135 | 16.297
lt 93.71 | 73.60 | 27.5663 | 21.648 | 16,493
95.98 | 75.37 | 28.223 | 22.166 | 16.690
98.23 | 77.15 | 28,801 | 22.691 | 16.888
100.5 78.95 | 29.568 | 23.221 | 17.082
102.8 80.78 | 30.250 | 23.758 | 17.279
105.2 82.62 | 30.041 | 24301 | 17475
& 107.6 84.49 | 31.641 | 24.851 | 17.872
+ 1100 86.38 | 32.348 | 25.406 | 17.868
2 1124 88.20 | 33.083 | 25.967 | 18.084
%} 114.9 90.22 | 33.785 | 26.5635 | 18.261
117.4 9217 | 34.516 | 27.100 | 18.457
1% 110.9 94.14 | 35.264 | 27.688 | 18.653




CAMBRIA STEEL. 395
SQUARE AND ROUND BARS.
(CONTINUED.)
Thicknass Weight of Waight of Area of Area, of Circumference
o Diameter | B | @3 | P | @ | o O
in Inches. \One Foot Long. One Foot Long.| in Sq. Inches. | in 8q. Inches. | in Inchen
6 122.4 96.13 | 36.000 | 28.274 | 18.850
s 125.0 98.15 | 36.754 | 28.867 | 19.046
127.6 | 1002 | 37.516 | 20.465 | 19.242
& 1302 | 1022 | 38.285 | 30.069 | 19.439
4 1328 | 1043 | 39.063 | 30.680 | 19.635
1355 | 10864 | 39.848 | 31.286 | 19.831
138.2 | 1085 | 40.641 | 31.919 | 20.028
s 1409 | 110.7 | 41.441 | 32.548 | 20.224
% 143.7 | 112.8 | 42.250 | 33.183 | 20.420
Ts 146.5 | 1150 | 43.066 | 33.824 | 20.817
# 149.2 | 1172 | 43.891 | 34472 | 20.813
i 152.1 | 1194 | 44.723 | 35.125 | 21.009
3 154.9 | 121.7 | 45.563 | 35.785 | 21.208
}f 157.8 | 1239 | 46410 | 36451 | 21.402
160.7 | 126.2 | 47.266 | 37.122 | 21.599
2 163.6 | 128.5 | 48.129 | 37.800 | 21.795
v 166.6 | 130.8 | 49.000 | 38.485 | 21.991
0 169.6 | 133.2 | 40.879 | 39.175 | 22.188
3 172.6 | 1358 | 50.766 | 39.871 | 22.384
s 175.6 | 138.0 | 51.660 | 40.574 | 22.580
S 178.7 | 1404 | 52.563 | 41.283 | 22.777
s 181.8 | 142.8 | 53.473 | 41.997 | 22.973
% 184.9 | 145.2 | 54.391 | 42,718 | 23.169
15 1881 | 147.7 | 55.316 | 43.446 | 23.366
% 191.3 | 150.2 | 56.250 | 44.179 | 23.562
5 1945 | 152.7 | 57.191 | 44.918 | 23.758
& 197.7 | 155.3 | 58.141 | 45.664 | 23.955
t 2009 | 157.8 | 59.098 | 46.415 | 24.151
3 2042 | 1604 | 60.083 | 47.173 | 24.347
v 207.5 | 163.0 | 61.035 | 47.937 | 24.544
i | 2109 | 1658 | 62016 | 48.707 | 24.740
i 214.2 | 168.2 | 63.004 | 49.483 | 24.936




396 CAMBRIA STEEL.
SQUARE AND ROUND BARS.
(CCINTINUED.)
Thisknass Weight of Weight of Area of Aren of Circumference
o Dismeter | [P | @3 | PABr | @B [ o OB
in Inches. |Oms Foot Long.|One Foot long.| in Sq. Inches, | in Oq. Inches, | in Inches,
8 217.6 170.9 64.000 | 50.268 | 25.133
5 221.0 | 173.6 | 65.004 | 51.054 | 25.329
3 2245 | 176.3 | 66.016 | 51.849 | 25.526
5 227.9 | 179.0 | 67.035 | 52.649 | 25.722
36 231.4 | 181.8 | 68.063 | 53.456 | 25.918
2349 | 1845 | 69.098 | 54.269 | 26.115
B 2385 | 187.3 | 70.141 | 55.088 | 26.311
15 242.1 190.1 | 71.191 | 55.914 | 26.507
3 245.7 | 1929 | 72.250 | 56.745 | 26.704
5 2493 | 1958 | 73.316 | 57.5683 | 26.800
§ 252.9 198.6 74.391 | 58.428 | 27.096
1% 256.6 | 201.56 | 75473 | 569.276 | 27.293
2 260.3 | 2044 | 76.563 | 60.132 | 27.489
i} 264.0 | 207.4 | 77.660 | 60.994 | 27.685
% 267.8 | 2103 | 78.766 | 61.863 | 27.882
Y 271.6 | 213.3 | 79.879 | 62.737 | 28.078
9 275.4 | 216.3 | 81.000 | 63.617 | 28.274
s 279.2 | 219.3 | 82.129 | 64.504 | 28.471
Q‘ 283.1 | 222.3 | 83.266 | 65.397 | 28.687
1 287.0 | 225.4 | 84410 | 66.206 | 28.863
3 2909 | 228,55 | 85.563 | 67.201 | 29.060
T 2049 | 231.6 | 86.723 | 68.112 | 29.256
1§ 208.8 | 234.7 | 87.891 | 69.026 | 29.453
i 302.8 237.8 80.066 | 69.953 | 29.649
3 306.9 | 2410 | 90.250 | 70.882 | 20.845
Tz 3109 | 2442 | 91.441 | 71.818 | 30.042
§ 315.0 | 2474 | 92.641 | 72.760 | 30.238
14 319.1 | 250.6 | 93.848 | 73.708 | 30.434
3 3232 | 253.8 | 95.063 | 74.662 | 30.631
3 3274 | 257.1 | 96.285 | 75.622 | 30.827
3316 | 2604 | 97.516 | 76.5689 | 31.023
1% 335.8 | 263.7 | 98.7564 | 77.561 | 31.220




CAMBRIA STEEL. 397

SQUARE AND ROUND BARS.

(CONCLUDED,)

Thickness Veight of Weight of Area of Area of | Circumference
o Dismotor | [P | @2 | PP | @B | OB
in Inches, |One Foot Long. One Foot Long.| in 8q, Inches, | in Sq.Inches, | in Inches.

10 8400 | 267.0 | 100.00 | 78.540 | 31.416
45 | 3443 | 2704 | 101.25 | 79.525 | 31.612
& | 8488 | 2738 | 102,52 | 80.516 | 31.809
% | 8529 | 277.1 | 103.79 | 81.513 | 32.005
j 857.2 | 2806 | 105.06 | 82.516 | 32.201
. | 861.8 | 284.0 | 106.35 | 83.525 | 32.398
3 | 3660 | 2874 | 107.64 | 84,541 | 32.594
7 | 8704 | 2009 | 108.94 | 85.563 | 32.790
1 | 8749 | 2044 | 11025 | 86.590 | 32.987
& | 879.3 | 2979 | 111.57 | 87.624 | 33.183
| 3838 | 8015 | 112.80 | 88.664 | 33.380
ji+ | 3884 | 3050 | 114.22 | 89.710 | 33.576
3 | 8929 | 3086 | 115.58 | 90.763 | 33.772
{2 | 8975 | 3122 | 116.91 | 91.821 | 33.969
7 | 4021 | 8158 | 118.27 | 92.888 | 34.165
1§ | 408.7 | 3195 | 119.63 | 93.957 | 34.361

11 4114 | 3231 | 121.00 | 95.033 | 34.558
s 416.1 326.8 | 122,38 | 96.116 | 34.754
& 420.8 | 330.56 | 123.77 | 97.206 [ 34.950
s 4255 | 334.3 | 125.18 | 98.301 | 35.147

3 430.3 | 3838.0 | 126.56 | 99.402 | 35.343
5 435.1 341.7 | 127.97 |100.51 35.5639
# 439.9 | 3455 | 129.39 101.62 35.738
1% 4448 | 3493 | 130.82 |102.74 35.932

% 4497 | 353.2 | 132.25 |103.87 38.128
s 4546 | 357.0 | 133.69 |105.00 36.325
§ 459.5 | 3609 | 135.14 |106.14 36.5621
13 4644 | 364.8 | 136.60 (107.28 36.717
3 4604 | 368.7 | 138.06 108.43 36.914
i 4744 | 372.6 | 139.54 109.59 37.110
% 4795 | 3766 | 141.02 |110.76 37.307

4845 | 3805 | 142,50 11182 | 87.503

-
e




288

CAMBRIA STEEL.

ARBEAS OF FLAT ROLLED STEEL BARS.

For Thicknesses from  in. to 2 in. and Widths from 1 in. to 123 in.

:"’m | 4 g | g an oy | 24 | 237 | 127
2 | 063 .078| 094 100 .25 | .141 | .86 [ 72| 70
125 .156| .188| .219) 250 | 281 | 818 | .344 | 1.50

5, '188| 234! 281 328 375 | 422 | .469 | 516 | 225
% | 250 313 .375 488 500 | .563 | .625 | .638 | 3.00
313 391 .469| 547 625 | 03| 781 | 853 | 875

375 460 563| .656 .750 | 844 | 933 [ 1.03 | 450

. | 438| 547 656 766/ 875 | 984 | 1.09 |1.20 | 525
T | 500/ .625| .750/ .875 1.00 | 1.13 | 1.25 | 138 | 6.00
o | 563 703 8ual 984/ 118 | 127 | 141 | 155 | 67
s | .65 .781| .938/1.09 | 1.5 | 141 |156 | 172 | 7.50
13 | 688 .859/1.08 |1.20 | 1.88 | 155 | 1.72 | 189 | 825
3§ | 750 938 1.13 [1.31 [ 150 |1.69 | 1.88 | 206 | 9.00
3 | .813/1.02 [1.22 [1.42 | 1.68 | 183 | 208 | 228 | 97
&75/1.09 (131 (1568 | 175 | 1.97 [ 219 | 241 | 1050

1938 147 [1.41 [1.64 | 1.88 | 241 |23 [258 | 1125

1 1,00 |1.25 [1.50 |1.75 | 2.00 | 225 | 250 |27 | 12.00
12 [1.08 [1.83 [1.50 [1.86 | 213 | 230 | 266 | 292 | 1275
1% |113 |1.41 (1,69 [1.97 [ 225 | 253 | 281 |8.09 | 1350
i [119 |1.48 [178 [2.08 [ 238 | 267 | 297 |827 | 142
17 (1.5 |1.56 (188 |2.19 [ 250 | 281 | 313 [344 [ 15.00
12, (131 |1.64 [1.97 [2.80 [ 263 |295 |38 [361 | 157
| 138 [1.72 [2.06 |241 | 275 | 3.09 |344 |378 | 1650
13, 144 [1.80 [2.16 |252 | 283 | 328 |350 [3.95 |17.%5
13 [150 1,88 (225 |2.63 [ 300 | 338 | 875 [4.13 | 18.00
1 |156 [1.95 (234 (273 | 813 | 352 | 391 | 430 | 187
15 [1.63 |203 |2.44 [2.84 | 325 [3.66 |4.06 | 447 | 1950
143 (169 [211 |253 |295 | 838 [ 380 | 4.22 | 464 | 2025
13 |175 [219 [263 (306 | 850 [394 | 438 | 481 | 2100
| 1.81 (227 |272 (817 | 363 [4.08 | 453 | 498 |27
1? 188 |2.34 [2.81 (328 | 875 | 422 | 469 | 516 | 2250
13 [1.94 [2.42 (291 (839 | 3388 | 436 |484 |53 | 282
2" [2.00 250 |3.00 [350 | 400 | 450 | 500 | 550 | 24.00
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400 CAMBRIA STEEL.

AREAS OF FLAT ROLLED STEEL BARS.

(CONTINUED.)

Thickness
o Tashes 5”‘ 5*!? 5&!! 52”’ 6” 6*” 6&”’ 82” 12!’
2 | 318 .38 su) 850 375 301 .06 o2
Y | ‘5| ‘56 .38l .719 750 .7m1| 818 8u4
5 | j938 o84 103 | 1.08 | 113 | 117 | 122 127
{ | 125|181 | 138 | 1.4 | 150 | 156 | 1.63 | 169
5 156 |164] 172|180 | 188 | 1.95| 208| 211
188 [ 1.97 | 206 | 216 [ 225 | 234 | 244 | 253
919 [ 230 | 241 | 252 | 263 | 278 | 284 | 295
| 250 | 263|275 | 258|300 813| 335 | 338
i 281 | 295|300 323 838|852 | 366/ 880
913 | 928 | 944 | 350 [ 875 | 891 | 4.06 | 422
11 | 844 | 361|378 413 | 430 | 447 | 464
|37 | 304|413 | 431|450 | 469 | 488 | 5.06
1 | 406|427 | 447 | 467|488 |508| 528 | 54s| o
T 1438 | 450 | 481 | 5.08 | 5.25 | 547 | 569 | 591 | 1050
3 |469|492 /516|539 |563|586! 609 633|112
1'" | 500|525 | 550 | 575 | 6.00 | 625 650 | 675 | 12.00
15, |53t (558|581 611 [638] 664 | 691 | 7.17 | 1275
1§ |66 591 610 (647|675 708 | 781 | 759 | 1350
1% |594|623| 653|683 (713|742 | 772 | 802 145
14 | 625|656 688|719 | 750 | 7.81 | 818 | 844 | 1500
15 | 656|689 |7.02 | 755|788 | 820 | 853 | 886|157
1Y | 683|722 | 756|791 |85 | 850 | 894 | 928 1650
10 | 719 | 755|791 | 827 | 863 | 898 | 9.34| 970 | 17.2
1" | 750 | 7.88 | 825 | 863 | 9.00 | 938 | 075 | 1043 | 1800
15 |78t 820|850 | 898 | 938|977 | 1046 | 1055 | 1875
1 | 813|853 894 | 9.34 | 975 [10.16 | 10.56 | 10.97 | 19.50
11} | 844 886 | 9.28 | 970 1013 [1055 | 1097 | 11.39 | 205
17 | 875|919 | 9.6 (10,06 1050 [10.94 | 11.38 | 11:81 | 21,00
113 | 906|952 | 9.97 1042 1088 [11.93 | 1178 | 12.28 | 2075
1'7 | 938|954 1031 1078 11.25 [11.72 | 1219 | 12:66 | 2250
113 | 969 1017 [10.66 |11.14 (11,63 {1211 | 1259 | 13.08 | 2825
2'° 110,00 10,50 '11.00 '11,50 '12.00 '12.50 ' 18.00 ' 1850 | 24.00




CAMBRIA STEEL.

(CONTINUED.)

AREAS OF FLAT ROLLED STEEL BARS.

EE
3
=<

7}”

1.36 | 1.41
181 | 1.8

227 | 234
272 | 281
317 | 3.28
3.7

4.08 | 422
4.53 | 4.69
4.98 | 5.16
5.44 | 5,63

5.89 | 6.00
6.34 | 6.56
6.80 | 7.03
7.25 | 7.50

7.70 | 7.97
816 844
8.61 | 8.91
9.06 | 9.38

9.19 | 0.52 | 9.84
.63 | .97 10.31
.06 |10.42 (10.78
10,50 (10.88 |11.25

10.94 (11.33 [11.72
11.38 |11.78 |12.19
11.81 (12,23 |12.66
12.25 |12.60 113.13

12,60 |13.14 |13.59
13.13 (1350 14.06
13.66 |14.05 |14.53
14.50 '15.00
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1211 (12,50 (12.89
12,59 (13.00 (13.41
13.08 |13.50 113.92
13.56 |14.00 14.44

14.05 11450 [14.95
114,53 115.00 15.47
115.02 |15.50 15.98

15,50 '16.00 '16.50




CAMBRIA STEEL.

AREAS OF FLAT ROLLED STEEL BARS.

(CoNTINUED.)

o}” | 94 | 93| 107 |10} 10} | 103"

b T

T

b T N S R R R ]

e

a§| ?
or
3
-t

.3.
T e
5 BILE
f !é i
B
&
DO b n

g
Es@
s
e
o
E
£
’.
&

g

g -
gren -
ee o=

6.53 | 6.70 | 6.88 | 7.05 | 7.22 | 7.39

seilaetle sahmnlle  eChalb E
o
2
it
a2

=
3
s
8
8
&
=
&

9.00 | 9.25 | 9.50 | 9.75 10,00 |10.25 | 10.50 | 10.75 | 12:00

9.56 | 9,83 /10.09 |10.36 |10.63 |10.89 | 11.16 | 11.42 | 12.75
10.41 [10.69 10,97 [11.25 [11.53 | 11.81 | 12.09 | 13.50
, : 1217 | 1247 | 12.77 | 14.25
11.25 1166 [11.88 (1219 |12.50 (12.81 | 13.13 | 13.44 | 15.00

11.81 12,14 |12.47 |12.80 |13.13 (13.45 | 13.78 | 14.11 | 15,75
12.33 12,72 |13.06 [13.41 [13.75 |14.00 | 14.44 | 14.78 | 16.50
12.94 1330 |13.66 14.02 14.33 |14.78 | 15.00 | 1545 | 17.25
13.50 [13.88 |14.25 (14.63 15.00 15.88 | 15.75 | 16.13 | 18.00

14.06 |14.45 |14.84 (1523 15.63 |16.02 | 16.41 | 16.80 | 1875
14.63 [15.08 (15.44 1534 16.25 |16.66 | 17.06 | 17.47 | 19.50
15.19 (15,61 |16.03 |16.45 16.88 [17.30 | 17.72 | 18.14 | 20.25
16.75 (16,19 |16.63 |17.06 (17.50 (17.94 | 18.38 | 18.81 | 21.00

1631 [16.77 |17.22 |17.67 |18.13 [18.68 | 19.03 | 19.48 | 21.75
16.88 117.34 |17.81 [18.28 |18.75 |10.22 | 19.69 | 20.16 | 22.50
17.44 17.92 /1841 |18.89 [19.38 |19.86 | 20.34 | 20.83 | 23.25
18.00 |18.50 |19.00 (19.50 (20.00 (20.50 | 21.00 | 21.50 | 24.00




CAMBRIA STEEL. 403

AREAS OF FLAT ROLLED STEEL BARS.

in Inches.

et -+
cheril amthmelle w-fhokle st

I
pr RS a s e e > s

—
L2

(concLubED.)
521
117 (113711371137 12/ |12}/ 123" | 12§/ g-;g
-
TR TSR e
688 708 710, 734| .750| (766 781 707 ETS
138 | 141 | 1.44 | 1.47 [ 150 | 1.58 | 1.56 | 159 |2<X%
206 | 211 [ 216 | 220 | 225 | 230 | 234 | 239|557
275 | 281 | 288 | 204 | 800 | 306 | 818 | 819 5o
g3
844 | 352 859 | 8.67 | 375 | 383 | 391 | 3.98 ;x
418 | 4.22 | 431 | 441 | 450 | 459 | 4.60 | 478 253
481 | 4.92 | 5,03 | 5.14 | 525 | 536 | 547 | 558 25T
550 | 5.63 | 5:75 | 588 | 6.00 | 613 | 625 | 638 |22
o8
619 | 633 | 647 | 661 | 675 | 689 | 708 | 747|332
6.83 [ 7.08 | 7.19 | 7.84 | 7.50 | 7.66 | 7.81 | 7.97 |5k
7.56 | 7.73 | 7.91 | 8.08 | 825 | 842 | 859 | 877 ¥l g
825 | 844 | 863 | 881 0.00 | 910 | 038 | 956 |43
804 914 | 934 | 955 | 9.5 | 9.95 | 1016 | 10.36 (£ 8
9.63 | 9.84 10,06 [10.28 (1050 |10.72 | 10.94 | 1116 =33
1031 (10,55 (10.78 |11.02 1125 (11.48 | 11.72 | 11.95 3E
11.00 (11.25 (1150 (11.75 12.00 [12.25 | 12,50 | 12.75 |2 o 2
[ -
11,69 (11.95 12,22 (1248 |12.75 [18.02 | 18.28 | 18.65 |EZ
12,33 (12.66 (12.94 |13.22 1350 13,78 | 14.06 | 14.34 |55
13.06 11336 13.66 (13.95 14.25 1455 | 1484 | 1514 |5 )
18.75 [14.06 1438 1460 1500 1531 | 15.63 | 15.04 522
1444 1477 15,09 1642 1575 1608 | 1641 | 1678 (557
15.13 (1547 (1581 (1616 1650 [16.84 17.19 17.53 |87
15,81 (1617 1653 1689 17.25 17.61 | 17.97 1833 L
1650 1658 |17.25 17.63 18.00 ‘1&38 1875 | 1018 |ZE1,
17.19 |17.5s 17.97 [18.36 1875 [19.14 | 19,53 ‘ 19.92 ‘;gg
788 |18.28 (1869 19.00 1950 19.91 2031 | 20.72 |52 g
1856 1898 |19.41 19.83 2025 20.67 | 21.09 | 2152 |T3%4
1925 |19.69 2013 2056 21.00 21.44 | 2183 2231 23 5=
1004 2039 2084 2490 2075 2220 | 2266 | 8311 |ESXE
20.63 21.09 21.56 22.03 2250 22.97 | 2344 2391 |2g
21.31 i21.80 2228 22.77 2325 2873 | %422 | A0 CE:3
22,00 [22.50 23.00 23.50 24.00 24.50 | 25.00 | 25.50 |




404

CAMBRIA STEEL.

WEIGHTS OF FLAT ROLLED STRIPS, HOOP OR
BAND STEEL.

S
POUNDS PER LINEAL FOOT,

Thicknesses by Birmingham Wire Gauge.

One cubic foot of steel weighs 450.6 pounds,
For widths from 1{ inch to 3{ inch and thicknesses irom No, 19 to No.11 B.W.G.

Width | No, 19, | ¥o. 18, | Ko, l'a"|'ﬂo.m. No. 15, Ko, 14. xcﬁ.t& No.12, | No, 11,
in Inches, {042 In.|,049 In.|.058 In,|.065 In.| 072 In, | J0B3 In, | 065 In, | 409 In. | 420 In
036 | .042 | .049 | .055 | .06t | .07t | .08t | .098 | .102

7 |.038 | 044 | 052 | 059 | 065 | 075 | 086 | .098 | .108
25 |040 | 047 |.055 {062 | .069 | .079 | w091 | .104 [ 115
15 |.042|.049 | .050 | .066 | 073 | .08 | .096 | 110 | .12t
F |.045(.062|.062(.069 | .077 | .08 | .01 | 116 | .18
31 |'047 | 055 | .05 |.073 | .080 | 098 | .i06 | 122 | 1134
% 1049 | 057 | 1068 | 076 | 084 | 097 | 411 | 127 | 140
1051 {060 | .071 | .079 | .088 | 101 | 116 | 183 | 47

3 |.054].062|.074|.088 | .002 | 106 | .21 | 139 | .153
ﬁ 056 [ 1065 | 077 | .086 | 096 | 110 | 1126 | 1145 | 1159
1058 | .068 [ 080 090 | 099 | 115 | i131 | .51 | 1168

37 |.060|.070 |03 | .098 | .103 | 119 | .13 | 156 | 472
51 062 | .073 | .086 |.097 | 07 | 128 | 141 | 62 | 79
065 | .075 | .089 | 100 | 111 | .128 | .146 | 168 | 1185

i3 |067|.078|.002 | 104 | 15 | 132 | 51 | 74 | 491
31 |.069|.081 [.096 |.107 | 119 | 137 | 156 | .80 | 1198
*4, 071 | .08 | ,099 411 | 122 | 41 | 62 | 485 | 204
(074 | 088 | 1102 | 114 | 126 | 146 | i167 | 1191 | 210
i1 |.076|.089 | 1105 | 117 | 130 | .150 | 72 | 197 | 217
iT |.078|.091 | 108|121 | 134 | .154 | 177 | 203 | 228
2 |.080.004 | .111 .24 | 138 | 459 | 482 | 208 | .20
3F |083|.096 | .114 128 | 142 | 163 | 1187 | 214 | 236
. |085 | 1009 | 117 | 131 | 145 | 168 | 192 | 220 | 242
. |1087 102 | 120 | 135 | 149 | .72 | 1197 | 1226 | 249
§ |.089|.104|.123|.138 | 53 | .76 | 202 | .22 | .25
091|107 | 126 |.142 | (157 | .81 | 207 | 237 | .26t
3. 094 | 109 | 1129 | 1145 | 161 | 185 | 212 | 243 | 268
L1096 | 112|192 | 148 | 184 | 190 | 217 | 249 | 24
1,008 | .15 | 136|152 | 168 | 194 | 222 | 255 | .28t
1100 | 17| 139 | 155 | 472 | 198 | 297 | 61 | ios7
L 1103|120 | 142 | 159 | 176 | 208 | 232 | 266 | .08
1 |05 122|145 |.162 | 180 | 207 | 237 | 272 | ‘300
2 |107 | 125|148 | 166 | o184 | 212 | 242 | 278 | i308




CAMBRIA STEEL,

405

WEIGHTS OF FLAT ROLLED STEEL BARS.

POUNDS PER LINEAL FOOT.

One cubic foot of steel weighs 489,86 pounds,

For thicknesses from 1, inch to s inch and widths from } inch to § inch.
Thickness

hpwont I G Y20 ) BT SR BV B PR I T

s |.0563 | .056 | .060 |.063 | .066 | .070 | .073 | .076 | .080

& |.0661.071 |.075|.079 | 083 | 087 | .001 | .095 | .100

¥r |.080|.085 |.090 |.095| .100 | .106 | .110 | 115 | .120

¥r |+008].099).105|.110 | .116 | .122 | .128 | .134 | .139

06 ).113 120 | 126 | 133 | 139 | 146 | .153 | .159

e |.120 | 127 | 134 | .142 ) 149 | 457 | 464 | AT | AT9

133 (.141 | .149 |.158 | .166 | 174 | .183 | .191 | .199

fI 146|155 | 164 | 173 | 183 | 1192 | 201 | 210 | 219

160 | 169 [ .179 | .189 | 199 | 200 | 219 | 229 | 239

r; JA73 (183 194|206 | 216 | 227 | 287 | 248 | .259

186 |.198 [ 209 | .221 | 232 | 244 | .266 | 267 | .279

r; 99 | 212 [ 224 | 237 | 249 | 261 | 274 | 286 | .299

3 £18 (226 | 239 | 252 | 266 | 279 | .202 | .805 | .319

1F |.226.240 | 254 | 268 | 282 | . S10 | 825 | ,339

2390 | 254 | 260 | 284 209 | 314 | 320 | 344 | .359

ri 252 | 268 | 284 | 300 315 | 331 | 847 | 363 | .379

2 266 | 282 | 200 | 815 .332 | .349 | 865 | 382 | .898

2790|206 | 314 | ,331 | 349 | 366 | 883 | 401 | 418

4 202 | 810 | .329 | 347 | 365 | 383 | 402 | 420 | .438

$+ |.805).325 ) .344 | 363 | .382 | 401 | 420 | 430 | 458

2 519 .339 | 859 | 879 | 398 | 418 | 438 | 458 | 478

] 532 | .353 | 374 | 394 | 415 | 436 | 457 | 477 | 498

H 45 | 367 | 388 | 410 | 432 | 453 | 475 | 496 | 518

850 | 081 | 403 | 426 | 448 | 471 | 408 | 515 | .538

4 872 | 395 | 418|442 | 465 | 488 | 611 | 635 | .6ES

086 | .400 | 433 | 457 | 481 | 606 | .630 | 664 | .678

098 | 423 | 448 | 473 | 498 | 523 | 548 | 573 | .B9S

412 | 437 | 463 | 480 | 515 | 540 | 666 | 592 | .618

L A25 | 452 | 478 | 605 | 631 | 568 | 584 | .611 | .638

438 | 466 | 493 ) 520 | 5648 | 576 | .603 | .630 | .657

i 452 | 480 | 508 | 536 | 664 | 598 | .621 | .640 | .677

§ |465|.494).523 |.,552 | 681 | .610 | .639 | .663 | .697

vs |478]|.508 | 5638 | .667 | 598 | .628 | .657 | .687 | .717




406

CAMBRIA STEEL,

WEIGHTS OF FLAT ROLLED STEEL BARS.

“ (CONTINUED.)

POUNDS PER LINEAL FOOT,

Thickness
K FIZAB ST S22 PR L0 O § V0 W LA B 3 1) 3. | 127
v |.083.086|.090 |.093 | .096 | .100 | .103 | .106 2.65
< [.104].108|.112|.116| 120 | .125 [ .120 | .138 8.19
+7 |.125(.120 | 134 | 130 | 144 | .149 | 154 | .159 3.83
+5 |.146|.161 | .157 | .163 | .169 | .174 | .180 | .186 446
3 3 166 |.173 | 179 |.186 | .198 199 206 | 212 | 510
|87 | 194 | 202 |.209 | 217 232 | 239 | 574
208 | .216 | 224 | .232 | 241 249 257 | 266 6.38
1 | .R28|.237 | 247 | 256 265 | 274 | 283 | 202 7.01
249 | 259 | 269 | .279 | 289 | .200 | 809 | 319 | 7.65
4 |.270|.281 | 201|302 | 3183 | 324 | 335 | .345b | 820
201 |.302 | 314 |.825 | 337 | 349 | .360 | 372 8.93
311 |.324 | 336 | .349 1 361 | 374 | .386 | 398 | 9.58
. 332 | 845 | 850 | 872 885 | 808 | 412 | 425 | 10.20
1 963 | .B67 | 381 [ 395 | 409 | 423 | 437 | 4562 | 10.84
| .374 |.388 | 403 | 418 | 433 | 448 | 463 | 478 | 1148
3 004 | 410 | 426 | 442 | 457 | 473 | 489 | 505 | 1211
¥ | |.416 | 432 | 448 465 | 481 | 498 | 515 | 531 | 1275
? 436 | 453 | 471 | 488 606 | 5283 | 5640 | 568 | 13.39
51 457 | 475 | 493 | 511 | 530 | 548 | .666 | 584 | 14.03
4 | .477).496 ) .515 | .635 | 664 | 678 | 592 | .611 | 14.66
& |.498|.518 (.538|.558 1 678 | 598 | .618 | .638 | 1630
2% |.b19|.540 [ .660 | 581 | .602 | .623 | .643 | .664 | 15.94
1% | 540 | 561 | 583 |.604 | .626 | .647 | .669 | .691 | 1658
$; |.b60 | .583 | .605 | .628 | .650 | .672 | .695 | 717 | 17.21
o | 581 [.604 | 628 [ 651 ] 674 897 Rt | o | 178
K 602 | .626 | .650| 674 | .698 746 | 770 | 1849
; 623 | .647 | .67 | .697 | 722 ?4? J02 | 797 | 1913
31 |.643|.669 |.605(.721 | 746 | .77 | 798 | .28 | 19.76
664 | 601 | 717 | . 744 | 770 | .797 | .823 | .850 | 20.40
685 | 712 | .740 | 767 | 794 | 822 | .B49 | 877 | 21.04
i 706|734 | 762 |.790 | 818 | .B47 [ 8756 | .903 | 21.68
726 | 755 | .784 | 813 | 843 | 872 | 901 | .930 | 22.31
Ys 747|777 | 807 1.837 | 867 [ .896 | .926 | .956 | 22.95




CAMBRIA STEEL, 407

WHIGHTS OF FLAT ROLLED STEEL BARS.
| POUNDS PER LINEAL FOOT.
(CONTINUED. ) s

g *i” ,&}H ii’” 1’6" g.i,ﬂ i%u i*ﬂ &H‘ 12!!

Yo |.10] 418 118( 20| 128 | .126| .20 | .183 | 2.65

¥r (187 ] 441 145|140 154 | 158 | .162 | .166 | 8.19

¥r |.64| 169 .174| 170 .84 | .89 | .194 | .199 | 3383

¥ [-192].198( .208| .200| 215 | 221 | .227 | .282 | 446

Tﬁl 210 | 26| 232 239 | 246 | .252 | .259 [ .266 | 5.10

247 | 254|261 | 269 276 | .284 | 291 [ 209 | 574

fr | 274|282 201 | 209 307 | 15| .824| .3%2| 6.38

i1 |s01| 310 :320| 320| (338 | 347 | 356 | 65| 7.01

820 | 839| .949| 359 .369 ( .70 | .88 | 308 | 7.66

356 | 367 | .878| .38 | .399 | 410 | 421 [ 432 | 820

.383 | 395 | 407 | .418| 430 | 442 | 453 [ 465 ) 893

All | 428 | 436 .448| 461 | 473 | 486 | 498 | 9.56

438 | 452 | 465 478 401 [ 505 | 518 | .531 | 10.20

466 | 480| .494 | 508 | .522 | .536 | 550 | .5B4 | 10.84

493 | 508| .523 | 538 | .553 | 668 | .5B3 [ .588 | 11.48

§ 4520 36| 552 | 56| 5sa | 599 | 615 | .63t | 1241

548 | 564 | 581 | 598 | .614 | .681 | .647 | .664 | 12.75

575 | 593 | .610 | .628| .645 | .662 | .680 | .697 | 13.39

603 | .621 | .639 | .657 | .676 | .604 | .712 | .730 | 14.03

630 | 649 | .668 | 687 | .706 | .72 | 745 | .764 | 14.66

857 | 677 | .697 | .717| 787 | .67 | 707 | 797 | 1580

685 | .706| .726 | .747 | .768 | .789 | .809 | .830 | 15.94

12| 784 | 765 | 777 799 | 820 | 842 | 863 | 1658

740 | 762 .784 | 807 | .829 | .852 | .B74 | .896 | 17.21

767 | 790 | 813 | .837 | .860 | .833 | .906 | .930 | 17.85

704 | 818 .848| 867 | .80 | 915 | .939 | .963 | 1849

822 | 847 | .872| 896 | .921 | .946 | .971 | .996 | 18.13

849 | 875 .901 | .926| .952 | .978 | 1.004)| 1.08 | 19.76

877|.903| 930 | .956| 983 | 1.00 | 1.04 | 1.06 40

904 | 931 .959 | .986| 1.00 | 1.04 | 1.07 | 110 | 21.04

931 | ,960| .9881.02 | 1.04 | 1.07 | 1.10 | 113 | 21.68

959 | 988 |1.02 11.05 | 1.07 | 1.10 | 113 | 1.16 |22.31

986 1.02 [1.05 [1.08 | .11 | 1.14 | 117 | 1.20 | 2.9




408

CAMBRIA STEEL.

WEIGHTS OF FLAT ROLLED STEEL BARS.

POUNDS PER LINEAL FOOT,
(CONTINUED.)

Thickness
in Taches, | 31
2 | 138
|70
5 204
P
* -272
»r | 306
3’5 340
I |3
i |
W
i | 510
s 545
i |57
Y 613
& 647
5 681
et
p it
* 783
% 817
s | 851
14 | 88
i | 99
958
0| e
1.02
i
é 1.09
1.12
-Ei 1.16
§ (119
5 (128

g}h‘

e e e

SWESE BES3 zoyn Euum agEE babs &

|1 | e | w

43| 46| 149 | 153  .156
JA78| .183| .87 | 191 | 195
214|219 224 | 229 | 244
250 | 56| .261 | 267 | 78

286| .292| 209 | 305 | .812
821 329 | 336 | 344 [ 351
357 | 865 374 | 382 | .390
303 | .402| 411 | 420 | 420

428 438| 448 | 458 | 468
464 | 475| 486 [ .496 | 607
500 | 511|623  .635 | .546
b3 | .b48| .560 | 673 | .585

. .78
802 | 819

750

85| .804| .822 | 840 | .858
821 | .840| .850 | 878 | .897
857 | .877| .896 | .916 | .936
892 .913| .984  .955 | .97
928 .950) 971 .993 | 1.01

.964 | .986| 1.01 | 1.03 | 1.06

999 1.02 | 1.05 | 1.07 | 1.09

1.04 (1.06 | 1,08 | 111 | 113

1.07 (1.10 | 112 | 115 | 147

111 (113 | 116 | 118 | 121

1.14 1117 | 1.20 | 1.22 | 1.2b

1.18 (1.21 | 128 | 126 | 1.29

1.21 [1.24 | 127 | 130 | 138

125 [1.28 | 1.31 | 1.3¢ | 1.37

1.28 |1.31 | 1.3¢ | 1.37 | 1.40

819

AT8
518

598

7
757

g

snzk kBIE 3RBE 23k
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410 OAMEBRIA BTHEL.

WEIGHTS OF FLAT ROLLED STEHL BARS.
POUNDS PER LINEAL FOOT.

(CONTINUED,)
Thickness

Ny ol 3!! 3*” ai!! 35“ 4!! 4*." 4!” 4’”’ 12."

>y [
2 | 191 207 223 239 255 | 271 | 287 | %.03 | 7.65
1 2.55i 276/ 2.98 319 3.40 | 361 | 883 | 404 | 1020
B | 819 345 372 898 425 | 452 | 478 | 505 | 127
8.83 4.14| 4.46) 478 510 | 542 | 574 | 6.06 | 15.30
. | 448 483 521 558 595 | 632 | 669 | 7.07 | 17.85
5.10 5.5si 5.95 e.asl 680 | 722 | 7.65 | 808 | 20.40
% | 674 622 669 747 7.65 | 813 | 861 | 9.08 | 2295
. 638 691 7.44| 707 850 | 903 | 9.56 | 10.09 | 25.50
L | 7.01) 7.60] 818 877 9.35 | 9.93 | 1052 | 11.10 | 2805
}i 7.65| 829 893 9.56 1020 | 10.84 | 1148 | 12:11 | 30.60
1}: 820 8.98 9.67/10.86/ 11.05 | 11.74 | 12.43 | 18.12 | 33.45
8.93| 9.67| 10,41 11,16/ 11.90 | 12.64 | 13.39 | 14.13 | 85.70
15 | 0.5 10.38 11,16 11.05) 12.75 | 18,55 | 14.34 | 15.44 | 3825
1 |1020 11,05/ 11.90] 12.75 13.60 | 14.45 | 15.80 | 16.15 | 40.80
I [1084 11,74 12.6413.55) 14.45 | 1535 | 16.26 | 17.16 | 4335
131 1148 12.48 130 14,34 1530 | 16.26 | 17.21 | 1817 | 45.90
18 |12.41]18.12 14.13'15.14] 1615 | 17.16 | 1817 | 19.18 | 48.45
1} |1275]18.81) 14.88 15,04 17.00 | 1806 | 19.43 | 20.19 | 51.00
14 |18.39 1450 15.62 1673 17.85 | 18.97 | 20.08 | 21.20 | 5355
1 i 14,03 15.19) 16:36 17,58 1870 | 10.87 | 21.04 | 22.21 | 56.10
iy |14.6616.88 17.11) 18:83( 19555 | 20.77 | 21.99 | 23.23 | 68.65
1} 1530 msai 17.85(10.13] 20.40 | 21.68 | 22.95 | 24.23 | 61.20
1 [15.9217.27 18,59 10.92] 2.2 | 22.58 | 23,01 | 25.28 | 63.75
1§ (1658 17.96 19342072 22,10 | 2348 | 24.86 | 26.24 | 66.30
113 |17.21)18.65 20,08/ 21,52 22.95 | 24.38 | 25.82 | 27.95 | 6885
13 |17.85 19.a4iao. 22.31| 2380 | 25.29 | 26.78 | 28.26 | 71.40
18.49 20,08 2157|2311 24.65 | 26.19 | 27.78 | 20.27 | 73.95
72 22.31 23,91 2550 | 27.09 | 28.69 | 80.28 | 76.50

DO s e
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CAMBRIA BTEEL.

411

WEIGHTS OF FLAT ROLLED STHHL BARS.

POUNDS PER LINEAL FOOT.

(CONTINUED.)

g d 5” 5*” Bii’l‘ 51”1 BH G*H 6&" e’ﬂ 12"
in Inches,
2 | 319] 835 3.51! 867 883 | 398 | 414 | 430 | 7.65
4 425 4.46/ 4.68 4.89i 510 | 581 | 5568 | 574 | 10.20
& | 531 558 584 611 638 | 664 | 691 | 747 | 127
6.38 6.69 7.01| 7.98 7.65 | 7.97 | 829 | 861 | 16.80
,;, 744 7.81) 818 855 893 | 9.30 | 9.67 | 10.04 | 17.85
* &50\ 893 9.35 9.78 10.20 | 10.63 | 11.06 | 11.48 | 20.40
J | 9.56(10,04] 10.52]11.00 i1.48 | 11.95 | 12.43 | 12,91 | 22.95
§ [10.63] 11.16] 11.69] 12,22 12,75 | 13.28 | 13.81 | 14,34 | 25.50
$3 [11,69 1227 12.86)13.44 14.03 | 14.61 | 1519 | 15.78 | R8.06
F 12.75) 1839‘ ‘.403|1467 15.30 | 15,94 | 16,58 | 17.21 | 80.60
3 (18, sn‘uaa 15.19/15.88 1658 | 17.27 | 17.96 | 18.65 | 83.15
1483 15.62| 16,36/ 17.11| 17.85 | 18.59 | 19.34 | 20.08 | 35.70
1t 15.94! 16,73/ 17,63 1833 19.18 | 19.92 | 20.72 | 21,62 | 38.25
il uo‘ 1735[ 1870 19.55 2040 | 21.25 | 22.10 | 22.95 | 40.80
12, [18.0818.97| 19.87 20.77| 21.68 | 2258 | 23.48 | 24.38 | 43.85
1 19.13! 2008/ 21.04 21,99, 22.95 | 23.01 | 24.86 | 25.82 | 45.90
15, 20.19| 21.20, 22.21-2&22‘ 24.23 | 25,23 | 26.24 | 27.25 | 48.45
14 |2 25‘ 22.31 23.88| 24,44 25,50 | 26,56 | 27.63 | 28.69 | 51.00
15 |22.81/23.48 24.54 25,66 26.78 | 27.89 | 20,01 | 80.12 | 5356
1% (2338 24.54| 25,71/ 26,88  28.05 | 29,22 | 30.39 | 8156 | 56,10
1/, [24.44 25.66| 26.88| 28,10 29.33 | 80.55 | 31.77 | 32.99 | b&65
1% 25.50' 26,78 28.05i 96,33 30.60 | 31.88 | 3315 | 84,48 51}20
1% [26.56 27.80) 20.22 30,55 81.88 | 83.20 | 84:53 | 85.86 | 63,76
1 |27.63 29.01] 30.39 81.77| 33.15 | 3453 | 35.91 | 87.29 | 68.30
14} 2869 30.12 31.56 92.99) 34.43 | 85.86 | 37.20 | 88.73 | 68.85
13 |20.75 3124 aml $4.21| 85.70 | 87.19 | 88,68 | 40.16 | 71.40
143 8081‘32..,5- 93.89 95.43/ 96.08 | 8852 | 40,06 | 41,60 | 73.95
l}i 31.88' 33.47| 35,06 36.66/ 38.25 | 80.84 | 41.44 43.03 | 76,60
1f3 |82.94 3458 85.23 37,83 30.53 | 41.17 | 42.82 | 44.47 | 79.05
o'" | 34,00 35.70| 27.40) 89.10] 40.80 | 42,50 | 4420 | 45.90 | 81.60




412

CAMBRIA STEEL.

‘WEIGHTS OF FLAT ROLLED STEHEL BARS.
POUNDS PER LINEAL FOOT.
(CONTINUED.)

an 7*” 7!:;

72” s

8}"

12

——

e R e I S e

BO == = e i e i i e P
oMok

4.46.l 462 4.78
5.95‘ 6.16| 6.38

744 770 797
893 9.24 9.56
1041/ 10.78 11.18
11.90| 1233 12.75

18, ssl 13.87' 14.34
14,88 15.41| 15.94
16.36 1695 17.53
17. 35‘ 1849 1918

10.34 20.03 20.72
20.83| 21.57, 22.31
22.31) 23.11) 23.91
23.80 24.65 25.50

2529)2810 27.09
26.78 27.73
28,26 29,27

297530

8124

39,73/
21/
bt
1

235'_
BR=

RIS BERE BRuE @R

BLEBEH

34,
9.
7.
33,
40.1

EEER muuw

SRER B2y

=22

1
0] 36.
9
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4

4

43.1
44,
46,11
4260l 405

88
1.85/
68

sn;ﬁ‘&*sg w@e®

S8R
sSExy

494 5.10
6.59| 6.80

323‘ 850

10.20
1. 5s| 11.90
13.18 13.60

14.&’ 15.30
16.47| 17.00
18.12| 1870
19,76 20.40

22.10
23.80

28.00

By gmmn N

8253 s8s8 BZ

ShES IRBE B8
888

23

&

RIS HEES

2
s38 g

5.26
7.01

877
10.52
12.27
14.03

15.78
17.53
19.28
21.04

22.79
24.54
26.30
28.06

29.80
41.56
33.31
35.06

36.82
88,57
40.32
42,08

43.83
45.58
47.33
49.09

50.84
52.59

56.10

7.65
10.20

SBN5R
SRS

SBHE SRHN
BR3I5 2828
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CAMBRIA STEEL. 413

WEIGHTS OF FLAT ROLLED STEEL BARS.
POUNDS PER LINEAL FOOT.
(CONTINUED.)

9%!! 10 10*!! 10*” 10!" 127

698 | 653 | 6.69 | 685 | 7.65
850 | 871 | 893 | 9.14 | 10.20

10.09 10.36) 1063 10.89 | 11.16 | 11.42 | 1275

e e I

-
o,

17.00 | 17.43 | 17.85 | 18.28 | 20.40

17.21]17.69! 18.17| 18.65
1.1/ 19.66/ 20.19 2072
21,04 21.62) 22.21/22.79

22.95 2359 24.23‘ 24.86

24.86 25.55| 26.24 26.93 27.63 | 28,32 2901 20,70 | 33.15
26,78 27.52 ;
23.69 29 48

Tl aeleelle

5
&
2
2
g
&
&

e e e o o
&

S
=
£2
i
2R
&
g
2
2 =
S B

2 B
5
=3
B2
ey

a8 2
S
ST
S5
S &
23
2289

28!
2
&

g8 B3=
BEE

56,53/ 58,01/ 53.50 | 60.99 | 62.48

55.46| 57,00/ 58,54/ 60.08 61.63 | 63.17 | 64.71
57.38 58.97| 60.56 62.16 63.75 | 66.34 | 66.94
59.20 60.93) 62.58) 8423‘ 65.88 | 67.52 | 69.47
61.20, 62,90/ 64,60, 66.30| 68.00 | 69.70 | 71.40

suTanlle
-
=2

e e
St

d322
SRIH
2
&




414 CAMBRIA STEEL.

WEIGHTS OF FLAT ROLLED STHEL BARS.
POUNDS PER LINEAL FOOT.
(CONCLUDED.)

|
11 ]_]_i.rr 11*”| 11377 (12" 12*:} 1247 12&”

to obtain che

01 747 | 7.88| 749 | 7.65| 7.81 | 7.97
.85 0.66| 9.78| 9.99 [10.20| 10.41 | 10.63 | 10.84
2.22 8.28

11.69/11.95 | 12.22 | 12.48 | 12.75| 13,02 | 18.
14.03 14.84 | 14,66 | 14.98 | 15.30| 15.62 | 15.94 | 16.26
16,36 16.73 | 17.11 | 17.48 | 17.85| 18.22 | 1850 | 18.97
18,70/ 19.13 | 19.66 | 19.98 [20.40) 20.83 | 21.25 | 21.68

£ [21.04 2152 [21.99| 2247 [22.95
s |23.3823.91 |24.44 | 24.97 | 25,50
25.71| 26.30 | 26.88 | 2747 | 28.05
28,05 25,69 | 20.33 | 29.96 |30.60

§ [90.39/81.08|21.77 | 82.46 |83.15
92.73) 33.47 | 34.21 | 84.96 |35.70

.86 (96,66 | 37.45 | 38.25
90.10 | 89.95 | 40.80

35.86

38.25 ‘
40,64 |41.54 | 42.45 | 43.35
43.03

45.42

}i;’ X%”. add the weights to be
1

2BRE

[
e
EERE

T'hus, to find the weight of 15
= 10.41 - 85.70 == 46.11 pour

B2 [SEE ==
©
Z
@
8

=

43.99 | 44.94 45,90 !
4214643 | 47.44 | 48.4D| 49.46 | 5047 | 51.48
46.75) 47,81 |42.88 | 49,94 |51.00] 52.06 | 63.13 | 54.19

09| 50.20 | 51,32 | 52,43 | 53,55/ 54.67
51,43 52.50 [53.76 | 54.93 |56.10) 57.27
53.76 54.98 | 56.21 | 57.43 |58.65| 50.87
56.10| 57.33 | 58.65 | 59.93 | 61.20| 62.48

58.44|59.77 | 61.00 | 62.42 |63.75| 65,08
60.78) 62,16 | 63.54 | 64.92 | 66.30 67.68
63.11| 64.55 | 65.98 | 67.42 |68.85| 70.28
65.45 66.94 | 68.43 | 69.91 |71.40, 72.89

67.791 69.83 | 70.87 | T2.41 | 73.95 75.49
70.13 71.72 | 73.31 | 74.91 76,50 78.00
72.46 74.11 | 75.76 | 77.40 | 79,05

74,80, 76.50 | 78,20 | 70.90 | 81,60/ 83,30

greater than 127,

e
S
3
Z
E
8
8235
B

s

SEE8 sk
2
=3

&
=
o=
.
=
=
(=]
The weights for 12 width are repeated on each page to facilitate making the additions nec

weights of plates of any width
found in the same line for 8

[}

T e
®BIy

cight of plate 4’ 614" X

X1 and 12X %

b.81.

”
]

4 > 25.50 + 18.81 = 11

L
~8




CAMBRIA STEEL.

416

AREAS AND OIROCUMFERENCES OF CIRCLES.
For Diameters from J; to 100, advancing by Tenths.

Diameter, Area, Ciroumfarenco, Diametar, Area, Oirenmfarence,
0.0 4.0 12,5664 12,5664
5 | 5 31416 A 13.2025 12,8806
2 031416 .62832 2 13.8544 13.1047
3 070686 04248 3 14.6220 18,6088
4 12566 1.2566 4 15.2063 13.8230
i 19635 1.5708 b 15,9043 14.1372
6 28274 1.8850 8 16.6190 14.4513
| 38485 2.190 T 17.3494 14.7655
8 .50265 2.5133 8 18,0956 15.0796
9 63617 2.8274 9 18.8574 15.3988
1.0 7854 3.1418 5.0 19.6350 15.7080
A 9503 3.4558 A 20.4282 16.0221
i 1.1310 8.7699 2 21.2872 16.3363
3 1.3273 4.0841 3 22.0618 16.6504
4 1.5394 4.3982 4 16,9646
5 1.7671 4.7124 ] 23.7583 17.2788
b 2,0106 5.0266 b 24.6301 17.5929
T 2.2698 53407 q 26.5176 17.9071
8 2.5447 5.6549 8 26.4208 18.2212
9 2.8353 5.9690 8] 27.3397 18.5354
2.0 3.1416 6.2832 6.0 28.2743 18,8496
Jd 3.4636 6.5973 A | 20,2247 19.1637
2 3.8013 6.9115 2 30.1907 10.4779
3 4.1548 7.2257 3 31.1725 19,7920
4 4.5239 7.6398 4 32.1699 20,1062
i) 4.9087 7.8540 b 33.1831 20.4204
i) 5.3003 8.1681 b 34.2119 20,7345
i 5.7256 8.4823 il 352565 | 21.0487
8 6.1575 8.7965 B 36.3168 21,3628
9 6.6052 91106 9 37.3928 21.6770
3.0 7.0686 0.4248 | 7.0 38,4845 21.9911
3 | 7.5477 9.7389 S 39,6919 22,3053
2 8.0425 10,0531 2 40.7150 22.6195
3 8.55630 10.3673 4 41,8530 22.9336
4 9.0792 10.6814 4 43.0084 23.2478
8} 9.6211 10.9956 b 44.1786 23.5619
b 10,1788 11,3007 .6 45.3646 23.8761
v 10,7621 11,6239 il 46,5663 24.1908
8 11,3411 11.9381 8 47,7836 24.5044
9 11,9459 12,2522 9 49,0167 24,8186




416 CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED )

Diameter, Area, Oircumforence, |  Diameter, Area, Ciroumferance,
80 50.2666 | 25.1327 12.0 113.0978 | 87.6991
o 51,5300 | 25.4469 5 114.9901 38.0133
3 52.8102 | 25.7611 2 116.8987 | 38.3274
3 54,1061 26.0752 3 118.8220 | 38.6416
4 b5.4177 | 26.3894 4 120.7628 | 88.9567
b 56,7450 | 26.7035 5 122.7185 | 89.2699
] b8.0880 | 27.0177 b 124.6808 |  30.5841
T 59.4468 | 27.3319 ip 126,6769 | 39.8982
8 60.8212 | 27.6460 8 128.6796 | 40.214
9 62.2114 | 27,9602 9 130.6981 | 40.5265
9.0 63.6173 | 28.2743 13.0 132.7323 | 40.8407
A 65.0388 | 285885 d 134.7822 | 41,1549
2 66.4761 28.9027 2 136.8478 |  41.4690
3 67,9291 29.2168 3 138.9201 41.7832
A 69,3978 | 29.5310 4 141.0261 | 42.0973
R 70.8822 | 20.8451 5 1431888 | 424115
b 723823 | 30,1593 6 1452072 | 42,7257
7 73,8081 30.4734 T 1474114 |  43.0398
8 754296 | 30.7876 8 149.5712 |  43.8540
9 76.9769 | 311018 9 151.7468 | 43.6681

10.0 78.5308 |  31.4159 14.0 153.9380 | 43,9823
A 80.1185 | 31.7301 3 156.1450 | 44.2965
2 81,7128 | 82,0442 2 158.3677 | 44.6106
3 83.3220 | 32,3584 3 160.6061 | 44.9248
4 84.9487 | 32.6726 4 162.8602 | 45.2389
b 86.5901 |  32.9867 ] 165.1300 |  45.5531
.6 832473 |  33.3009 b 16741556 | 45,8673
i 89.9202 | 33.6150 T 169.7167 | 46,1814
8 91.6088 |  33.9292 8 172.0336 | 46,4956
9 03.3132 | 342434 9 174.3662 | 46,8097

1.0 95.0332 |  34.5675 16.0 176.7146 | 47.1239
A 96.7689 |  34.8717 it 170.0786 | 47.4380
2 98.5203 | 85,1858 2 181.4584 | 47.7522
3 100.2875 |  35.5000 3 183.8539 |  48.0664
4 102.0708 | 858142 4 186.2650 | 48.3806
] 103.8689 |  36.1283 5 183.6919 | 48,6947
] 105.6832 | 36.4425 b 101.1345 |  49.0088
7 107.5132 | 86,7566 g 193.5928 | 49,3230
8 100.3588 | 87.0708 8 196.0668 | 49,6372
] 111.2202 | 37.3850 9 1986666 | 49.9513

-



CAMBRIA BTEEL.

417

AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED.)

Dixmeter, Area, Circumference, Diametar, Area, Circumfarence.
16.0 2010619 | 50.2655 20.0 8141598 | 62.8819
o 203.5831 50,5796 5 | 317.3087 §3.1460
2 2061109 | 50.8938 2 82047390 | 63.4602
3 208.6724 | 51.2080 3 823.6547 | 63.7743
4 211.2407 | b51.5221 4 326.8513 | 04.0885
5 213.8246 | 51.8363 b 830.0636 | 64.4026
6 216.4243 | 521504 b 833.2016 | 64.7168
it 219.0397 | 52.4846 7 836.5353 | 65.0310
8 221,6708 | b52.7788 8 830.7047 | 653451
9 224.3176 | 53.0029 9 2430608 | 65.6593
17.0 226.9801 | 53.4071 210 846.3606 | 65.9734
A | 220.6588 | bH3.T212 | 349.6671 66,2876
2 232.3522 | 54.0354 2 352.9803 66,6018
3 235.0618 | 54.3406 3 856.8273 | 66,9159
4 2377871 |  54.6637 4 850,680 | 67.2301
] 240.65282 | 54.9779 b 868.0608 67,5442
6 243.2849 | 552920 b 866.4354 67.8584
ol 246,0674 | 55.6062 7 360.8961 | 68.1726
8 2488456 |  55.9203 8 373.2526 | 68.4867
9 251.6404 | 56.2345 k) 376.6848 | 68,8009
18.0 254.4690 | 56,5487 220 880.1327 | 69.1150
A 257.3043 | 56.8628 d 383.5063 69.4292
2 260.1558 | 571770 2 387.0756 | 69.7434
3 263.0220 | 57.4011 3 3905707 | 70.0575
4 2659044 | 57.8053 4 394.0814 | 70.3717
R 2688025 | 58119 5 307.6078 | 70.6858
B 271.7163 | 58.4336 N} 4011500 | 71.0000
N 274.6459 | 58.7478 * 4047078 | T 3142
8 277.5011 59.0619 8 4082814 71.6
9 280.5621 58,8761 9 411,8706 71.9&25
19.0 283.6287 | 59.6903 23.0 4154756 | 72,2566
A 286.6211 60,0044 | 419.0963 72,5708
3.1 280.5202 60.3186 2 422.7827 | T2.8849
3 202.5680 | 60.6327 3 4269848 | 73.1991
4 2055025 | 60.9469 4 430.0626 | 73.5133
b 2086477 | 61.2611 b 433.7361 | T3.82M4
B 801.7186 | 61.5752 6 487.4354 741416
T 304.8052 61,8804 & 4411503 | 74.4557
8 307.9075 | 622055 8 444.8800 | 74.7699
9 3110256 | 625177 8 4486273 | 75.0841




418 CAMBRIA STEEL.

AREAS AND OIROUMFERENCES OF CIRCLES.
(CONTINUED.)

Dismeter, Area, Ciroumferance, Diameter, Area, Cirsumferancs,

24 4523808 | 75.3082 28, 615.7622 | 87.0646
456.1671 | 75.7124 6201682 | 88,2788
459.9606 |  76.0265 6245800 | 88.5929
463.7698 | 763407 629.0175 | 88.9071
467.5946 | 76.6549 633.4707 | 89.2212
471.4352 | 76.9690 6379397 | 805354
4752916 | 77.2832 642.4243 |  80.8495
479.1636 | 77.5973 646.9246 |  90.1637
483.0513 | 77.9115 651.4406 |  90.4779
486.9547 | 78.2257 665.9724 | 90.7920

25 490.8739 | 785398 29 660.5199 | 91.1062
494.8087 | 78.8540 665,0830 | 91.4203
498.7502 | 79.1681 669.6619 | 91.7345
5027266 | 79.4823 674.2565 | 92.0487
506.7075 | 79.7965 678.8668 | 92.3628
510.7052 | 80.1106 683.4927 | 92,6770
514.7185 | 80.4248 688.1845 | 92.9911
b518.7476 | 80.7389 692.7910 |  93.3053
522.7924 | 81.0531 697.4650 | 93.6195
526.8529 | 81.3672 7021538 | 93.9336
530.9292 | 81.6814 80. 706.8583 | 94.2478

5350211 | 81.9956 711.5786 | 94.5619

539.1287 | 82.3097 7163145 | 948761
543.2521 | 82.6239 7210662 | 95.1908
547.3011 | 82.9380 725.8336 | 95.5044
b551.5459 | 83.2522 730.6167 | 95.8186
555.7163 | 83.5664 7354154 | 96,1827

559,9025 |  83.8806
6641044 | 841047
568.3220 | 84.5088

no
OHNIHT RO~ DN RO~ DRI V=D DR RS
DS oD DM kv~ DN v~ S DN RO S

27 572.5568 | 84.8230 31 Tb4.7676 |  07.3804
576.8043 | 85,1372 759.6450 |  97.7085
581.0690 | 85.4513 764.5380 | 98,0177
585.3494 | 85.7655 760.4467 | 983319
580.6455 | 86.0796 7743712 | 98.6460
593.9574 | 86.3938 779.3113 |  98.9602
598.2849 | 86.7080 7842672 |  99.2743
602.6282 | 87.0221 789.2388 | 99.5885
606.9871 | 87.3363 794.2260 | 99.9026
6113618 |  87.6504 799.2200 | 100.2168




OAMBRIA STEEL.

4190

AREAS AND CIROUMFERENCES OF OIRCLES.

(CONTINUED.)

Diameler, Arm, Circumfsrence, Dinmeter, ‘ Area, 1 Circumference,
0 804.2477 | 100.5310 6.0 1017.8760 | 113.0973
A 800.2821 | 100.8451 A 1028.5987 | 113.4115
2 814.9322 | . 101.1503 2 1029.2172 |  118.7267
3 819.3980 | 101.4734 4 10349118 |  114.0398
4 824.4706 | 101.7876 4 1040.6211 | 1143540
b 820.5768 | 102.1018 b 1046.3467 | 114.6681
6 834.6897 | 102.4159 6 [ 10520880 | 114.9823
7| 830.8184 | 102.7301 7 | 1067.8449 |  115.2965
8 844.9628 |  103.0442 8 [1063.6176 | 115.6106
9 850.1229 | 103.3584 9 [ 1069.4060 | 1159248
.0 855,286 | 103.6726 7.0 1075.2101 | 116.2389
A 860.4902 | 103.9867 A 1081.0209 | 1165531
2 865.6973 | 104.3009 2 | 1086.86564 | 116.8672
3 870.9202 | 104.6150 8 | 1092.7166 | 117.1814
4 876.1588 | 104.9202 4 1098.5835 | 117.4956
b 881.4131 | 105.2434 b 1104.4662 | 117.8097
6 886.6831 | 106.5575 6 1110.8645 | 1181239
7 801.9688 | 106.8717 o 1116.2786 | 118.4380
8 | 897.2708 | 106.1858 8 | 11222083 | 1187522
4 902.5874 | 106.5000 9 [ 11281538 | 119.0864

4.0 907.9203 | 106.8142 38.0 1134.1140 |  119.3805
B 913.2688 | 107.1283 1 1140.0918 | 119.6947
2 918.6331 | 107.4425 2 1146.0844 | 120.0088
3 924.0131 | 107.7566 3 11520027 | 120.3230
4 9204088 | 108.0708 4 1158.1167 | 120.6372
b 934.8202 | 108.3349 5 1164.1664 | 1209513
.6 040.2473 | 1086991 5 [ 11702118 | 121.2665
7 945.6001 | 109.0133 2 | 11762830 | 121.5796
8 951,1486 | 109.3274 8 | 11823698 | 121.8938
9 956.6228 | 109.6416 b | 11884723 | 122.2080
.0 9621127 |  109.9557 30.0 | 1104.5906 | 122.5221
B 967.6184 | 110.2699 A4 | 1200.7246 | 122.8363
2 9781897 |  110.5841 2 | 12068742 | 123.1604
3 978.6768 | 110.8082 3 1218.0396 | 123.4646
4 984.2206 | 111.2124 4 [1219.2207 | 123.7788
b | 980.7080 | 111.5265 5| 12254175 | 124.0029
.6 9953822 | 111.8407 6 | 12316800 | 124.4071
g | 10000821 | 1121549 J [ 1287.8582 | 1247212
8 |1006.5977 | 112.4690 8 [ 12441021 | 125.0354
9 110122200 | 112.7832 9 11250.8617 | 125.3496




420

CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED.)

Diameler, l Area, ‘ Circumference, Diamoter, Area, Ciroumference,
40.0 |1266.6371 | 125.6637 | 44.0 | 1520.5308 | 188.2301
A | 1262.9281 | 125.9779 1 | 1597.4502 | 138.5442
2 |1260.9348 | 126.2020 2 |1534.3858 | 138.85%4
3 | 12755573 | 126.6062 3| 1541.3360 | 139.1726
4 | 12818055 | 1269203 4 | 1548.3025 | 189.4867
5 |19882493 | 127.2345 5 | 15552847 | 139.8009
6 |1204.6180 | 1275487 6 | 15622826 | 140.1150
7 |1301.0042 | 127.8628 7| 1569.2062 | 1404292
8 | 13074052 | 1281770 8 | 1576.8255 | 140.7434
9 |1313.8219 | 1284911 9 | 1583.8705 | 141.0575
4.0 | 13202543 | 1288053 | 450 | 15904313 | 1418717
A | 13267024 | 1291195 A1 | 1507.6077 | 141.6858
9 |1333.1663 | 129.43%6 2 | 1604.5999 | 142.0000
3 | 1939.6458 | 1207478 3 |1611.7007 | 1423141
4 [1346.1410 | 130.0619 4 | 1618.8318 | 142.6283
5| 1852.6520 |  130.3761 5 | 16259705 | 142.9425
6 |1359.1786 | 130.6903 6 16331265 | 143.2566
7 |1365.7210 | 131.0044 7 | 16402062 | 1435708
8 |13729791 | 131.3186 8 |1647.4%26 | 143.8849
9 |19788520 | 131.6397 0 | 1654.6847 | 144.1991
420 [1385.4424 | 131.9469 | 460 | 16619025 | 144.5133
A [1392.0476 | 132.2611 1 |1669.1360 | 144.8274
2 |1398.6685 | 1325752 2 |16763%2 | 145.1416
3 |1405.3051 | 132.8804 3 | 1683.6502 | 145.4557
4 [1411.9574 | 1332035 4 16909308 | 145.7699
5 |1418.6254 | 1335177 5 | 10982272 | 146.0841
& [1425.8092 | 133.8318 6 | 17055302 | 146.3982
7 [1432.0086 | 134.1460 7 | 17128670 | 146.7124
8 [14387233 | 1344602 8 17202105 | 147.0265
9 |14454516 | 1347743 9 | 17275096 | 147.3407
43.0 | 14522012 | 135.0885 | 47.0 |1734.9445 [ 147.6549
A | 14589635 | 135.4026 1 |1742.8351 | 147.9690
2 | 14657415 | 135.7168 2 | 17497414 | 148.2832
3 | 14725352 | 136.0310 3 |1757.1634 | 1485973
4 [1479.3446 | 1363451 4 |1764.6012 | 1489115
5| 1486.1697 | 136.6593 5 | 1772.0646 | 149.2257
6 |1493.0105 | 136.9734 6 | 17795287 | 149.5398
7 |1499.8670 | 137.2876 7 1 1787.0086 | 149.8540
8 [1506.7302 | 137.6018 8 11794.5091 | 150.1681
9 [1513.6272 1 137.9159 9 |1802.0254 | 150.4823




CAMBRIA STEEL.

421

AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED.)

Diameter, Area, Circumference, Diameter, Area. Circumfarance,
48.0 1809.5574 | 150.7964 52.0 2123.7166 | 1633628
ol 1817.1050 | 151.1106 | 2131.8926 | 163.6770

' 1824.6684 | 151.4248 2 2140.0543 | 163.9911

3 1832.2475 | 151.7389 3 21482017 | 164.3053
4 1830.8423 | 152.0681 4 2156.5149 | 164.6195
b 1847.4528 | 152.3672 b 2164.7587 | 164.9336

b 1855.0790 | 152.6814 .6 2173.0082 | 165.2478

7 1862,7210 | 152.9956 T 2181.2785 | 166.5619

8 1870.3786 | 153.3007 3 2180.5644 | 165.8761
9 1878.0519 | 153.6239 9 2197.8661 | 166.1903
49.0 1885.7410 | 153.9380 53.0 2206.1834 | 166.5044
5 1893.4457 | 154.25622 5| 2214.5165 | 166.8186

2 1901.1662 | 154.5664 2 2222.8663 | 167.1327

3 1908.9024 | 154.8805 3 22312208 | 167.4469

4 1916.6548 | 1551947 4 2239.6100 | 167.7610

b 1924.4218 | 155.5088 b 2248.0059 | 168.0752

b 1932.2051 | 1565.8230 i) 2256.4175 | 168.3804

7 1940.0041 | 156.1372 0 2204.8448 | 168.7035

8 1947.8189 | 156.4513 8 2273.2879 | 169.0177

9 1955.6493 | 156.7655 A 2281,7466 | 169.3318
50.0 1068.4954 | 157.0796 54.0 22002210 | 169.6460
k! 1971.8572 | 157.3938 | 2208.7112 | 169,9602
= 1979,2348 | 157.7080 2 2307.2171 | 170.2743
3 1987.1280 | 158.0221 3 2315.7386 | 170.5885
4 1095.0870 | 158.3363 4 2324.2759 | 170.9026
b 2002.9617 | 158.6504 R 2332.8280 | 171.2168
b 2010.9020 | 1589646 ] 2341.3976 | 171.5310
g 2018.8581 | 159.2787 i 2340,9820 | 171.8451
8 | 2026.8209 | 159.5929 8 2358.6821 | 172.1598
9 2034.8174 | 159.9071 9 2367.1979 | 172.4734
51.0 2042,8206 | 160.2212 55.0 2375.8204 | 172.7876
| 2050.8395 | 160.5354 5 23844767 | 173.1018
2 2068.8742 | 160.8495 2 2303.1396 | 172.4159
3 2066.9245 | 161.1637 R 2401.8183 | 173.7301
4 2074.9905 | 161.4779 4 24105126 | 174.0442
b5 | 2083.0723 | 161.7920 B 2419.2227 | 1743584
.6 2091,1697 | 162.1062 b 2427.9485 | 174.6726
o 2099.2829 | 162.4203 L 2436.6800 | 174.9867
8 2107.4118 | 162.7345 8 24454471 175.3009
9 21155563 |  163.0487 9 2454.2200 | 175.6150




422

CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINU H.D.)

Diameter, Area, Ciroumfarence, Diameter, Area, Ciroumferance,
66.0 2463.0086 | 175.9292 60.0 2827.4334 | 188.4956
A 2471.8129 | 176.2433 A 2836.8660 | 188.8097
2 2480.6330 | 176.6575 &3 2846.3143 | 180.1239
3 24894687 | 1768717 3 2855.7784 | 180.4380
4 2498.3201 | 177.1858 4 2865.2682 | 189.7522
5 2507.1873 |  177.5000 b5 2874.7536 | 190.0664
b 25160701 | 177.8141 ] 2884.2648 | 190.3805
7 2524.9687 | 178.1283 v 2803.7917 |  190.6947
8 2533.8830 | 178.4425 8 2903.3343 | 191.0088
9 25428120 | 178.7566 9 2012.80256 | 191.3230
57.0 2551.7586 | 179.0708 61.0 2022.4666 | 191.6872
5 2560.7200 | 179.3840 A 2032.0563 | 191.9513
g 2569.6971 | 179.8991 3 2041.6617 | 192.2655
3 2578,6899 | 180.0133 3 2051.2828 | 192.5796
4 2587.6984 | 180.3274 4 2060.9196 | 192.8938
R 25696.7227 [ 180.6416 B 2070.6722 | 198.2079
b 2605.7626 | 180.9557 6 2080.2404 | 193.5221
g 2614.8182 | 181.2699 T 2089.9244 | 193.8363
8 26238806 | 181.5841 8 2099.6241 | 194.1504
9 | 2632.9766 | 1818982 .9 | 8009.3394 | 194.4646
68.0 2642.0794 | 182.2124 62.0 30190705 | 194.7787
A 2651.1979 | 182.52656 | 3028.8173 | 195.0929
2 | 2060.3321 | 182.8407 2 3038.6798 | 195.4071
83 | 26604820 | 188,154 3 3048.3580 | 1957212
4 2078.6475 | 183.4690 A4 3068.1519 | 196.0354
i 2687.8289 | 183.7832 5 3067.9616 | 196.3495
.6 | 26070250 | 184.0978 b 3077.7869 | 196.6637
7 | 27062386 | 184.4115 o 3087.6279 | 196.9779
.8 | 27154670 | 184.7256 8 3097.4847 | 197.2020
9 | 27247112 | 185.0398 9 | 3107.3571 | 197.6062
59.0 2733.9710 | 185.3540 63.0 3117.2458 | 197.9203
A | 27432465 | 185.6681 1 3127.1492 | 198.2345
& 2752.5378 | 185.9823 2 3137.0687 | 198.5487
3 2761.8448 | 186.2964 3 3147.0040 | 198.8628
4 2771.1675 | 186.6106 4 31569550 | 199.1770
il 2780.5058 | 186.9248 il 3166.9217 | 199.4911
K] 2789.8509 | 187.2389 6 3176.9041 | 199.8053
i 2799.2297 | 187.5531 o 3186.9023 | 200.1195
8 | 2808.6162 | 187.8672 .8 | 8196.9161 | 200.4336
9 12818.0165 | 1881814 9 1382069456 | 200.7478
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CAMBRIA STEEL.

423

ARHEAS AND OIROUMFERENCES OF CIROLES.
(CONTINUED. )

Dinmetar, Area, Circumference, | Diameter, Area, Circumference,
64.0 3216.9900 | 201.0620 68.0 8631.6811 | 213.6283
A 3227.0618 | 201.3761 A 86428704 | 218.9425
2 3237.1285 | 201.6902 2 8653.07568 | 214.25660
3 8247.2208 | 202.0044 3 3663.7960 | 214.5708
4 3257.3280 | 202.3186 4 36745824 | 214.8840
5 3267.4527 | 202.6827 H 86852845 | 216.1001
] 3277.5922 | 202.9469 8 8606.0628 | 215.5188
i 3287.7474 | 203.2610 ey ) 3706.8358 | 215.8274
8 3207.9183 | 208.5752 8 8717.6351 | 216.1416
9 3308.1040 | 208.8804 3 8728.4500 | 216.4566
65.0 3318.3072 | 204.2035 69.0 8730.2807 | 216.7699
! 3328.5268 | 204.5177 o 8750.1270 | 217.0841
fr 3338.7500 | 204.8318 2 8760.9800 | 217.8982
3 3349.0084 | 205.1460 3 3771.8668 | 217.7124
4 9359.2736 | 205.4602 A4 87827608 | 218.0265
b 3369.5545 | 205.7743 ] 8793.6605 | 218.8407
N} 3379.8510 | 206.0886 N 8804.5044 | 218,6648
a 3300.1633 | 206.4026 frd 8815.5349 | 218.9600
8 3400.4918 | 206.7168 8 8826.4918 | 219.2832
9 | 3410.8350 | 207.0310 9 | 9337.4683 | 219.5073
66.0 34211944 | 207.3451 70.0 38484510 | 210.9116
ek 3481.5695 | 207.6503 7y 8859.45644 | 220.2266
2 3441.9603 | 207.9734 2 8870.4785 | 220.5898
3 8452.3668 | 2082876 3 3881.6084 | 220.8540
4 8462.7891 | 208.6017 4 8802.,6580 | 221.1681
8} 3473.2270 | 208.9159 B 8908,6252 | 221.4828
b 3483.6807 | 209.2301 b 30147072 | 221.7064
Y 3404.1500 | 200.5442 e 3025.8048 | 222,1108
3 8504.6361 | 200.8584 8 3036.9182 | 222,428
9 8515.1350 | 210.1725 9 8048.0473 | 222.7880
67.0 3525.6628 | 210.4867 71.0 8059.1921 | 228.0681
aq 3536.1845 | 210.8009 ¢ 8970.8526 | 223.3672
2 8546.7324 | 211.1150 2 3981.5288 | 223.6814
3 3557.2060 | 211.4282 3 8992.7208 | 223.9956
A 35678758 | 211.7433 4 4008.9284 | 2248007
b5 3578.4704 | 212.0675 b 4015.1517 | 224.6239
.6 3680.0811 | 212.3717 .6 4026,5908 | 224.9380
g 8690.7075 | 212.6858 =y 4037.6456 | 225.2522
R 2610,3497 | 213.0000 8 4048.9160 | 225.5664
9 862100756 | 213.3141 8 4060.2022 | 225.8806




424

CAMBRIA STHEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED.)
Diametor. Area, Circumferance, |  Dismetar, Ares, Circumferance,
TR0 | 4071.5041 | 226.1947 76.0 | 4536.4508 | 238.7610
1 4082,8216 | 226.5083 o 4548.4057 | 239.0752
2| 4094.1549 | 226.8230 2| 45603678 | 230.3804
3 | 4105.6089 | 2271371 B | 45723446 | 230.7035
4 | 41168687 | 2274513 4 | 4684.3376 | 240.0177
b [41282491 | 2277655 b5 [ 45963464 | 240.3318
b 4139.6452 | 228.0796 b6 | 4608.3708 | 240,6460
7 [4161.0570| R28.3038 7 | 46204110 | 2409602
B | 41624846 | 2287079 8 | 4632.4668 | 241.2743
9 [4173.9278| 229.0221 W0 | 4644.5384 | 241.588
78.0 |4185.3868 | 229.3363 77.0 | 4656.6257 | 241.9026
A 4196.8615 | 220.6504 A 40687287 | R42.2168
2 | 42088518 229.9646 2 | 4680.8474 | 2425310
3 42198570 230.2787 4 | 469298181 242.8451
4 | 42313797 | 2305020 4| 47051319 243.1502
b | 42420172 230.9071 b | ATITR977 | 2434734
b | 42544704 | 2312212 b | 47204702 | 243.7876
7 | 4266.0393 | 231.5354 7 | ATAL6766 | 2441017
8 | 4277.6240 | 231.8495 8 47538804 | 244.4159
9 |4280.2243 | R32.1637 A | 4766.1180 |  244.7301
740  [4300.8403 | 232.4779 78.0 [4778.3624 | 245.0442
A 143124721 [ 282.7920 .d 4790.6225 | 245.3584
20 | 43241195 | 233.1062 2 148028082 | 245.6725
3 | 43357827 | 233.4208 3 | 48151807 | 245.9867
4 43474616 233.7345 4 [4827.4969 | 246.3009
b | 4350.1562 | 234.0487 5 4830.8108 | 246.6150
B | 43708664 | 234.3628 6 (48621584 | 246.9202
7 | 43825024 | 234.6770 7 | 48645127 | 247.2433
8 43043341 | 234.9011 .8 | 4876.8828 | R47.55756
9 | 4406.0915 | 2353053 9 | 4880.2085 | R47.8717
75,0 | 4417.8647 | 235.6194 79.0 |4901.6699 | 2481858
Jd 4420,6535 | 235.9336 d 4014.0871 [ 2485000
2 | 4441.4580 | 236.2478 2 49265199 | 2488141
8 | 4453.2783 |  236.5619 3 149389685 | 249.1283
4 | 44651142 | 236.8761 4 49514328 2494425
.5 | 4476.9659 | 237.1902 b 149630127 | 249.7566
.6 | 44888332 | 287.5044 .6 | 49764084 | 250.0708
7 | 4500.7163 | 237.8186 .7 49889198 | 250.3849
8 | 45126151 | 2381327 8 | 5001.4469 | 250,6991
9 14524.5206 |  R38.4469 9 150139807 | 251.0133




CAMBRIA STEEL.

426

AREAS AND CIRCUMFERENCES OF CIRCLES.
( CONTINUED,)

Dinmater. Area, (ircumference, | Diameter. Area, Circumfarence,
80.0 5026.5482 | 251.3274 84.0 5541,7604 | 263.8938
A 5030.1224 | 251.6416 A 5554.9720 | 264.2079
b 5051.7124 | 251.9557 © 5568.1902 | 264.5221
3 5064.3180 | 252.2699 3 5531,4242 | 264.8363
4 5076.9304 | 252.5840 4 5594.6738 | 265.1504
il 5080.5764 | 252.8082 b 5607.9302 | 265.4646
] 5102.2202 | 2563.2124 b 5621.2208 | 265.7787
i 51148977 | 253.5265 it 5634.5171 |  266.0929
8 5127.6818 | 253.8407 8 5B47.8206 | 266.4071
) 5140.2817 | 254.1548 9 5661.1578 | 266.7212
81.0 5152.9973 | 254.4690 85.0 56745017 | 267.0354
i 5165.7286 | 254.7832 A 5687.8613 | 267.3495
& b178.4756 | 255.0073 £ 5701.2367 | 267.6637
3 5191.2384 | 255.4115 3 57146277 | 267.9779
4 5204.0168 | 2565.7256 4 b728.0844 | 2068.2020
B 5216.8109 | 2560398 b b741,4560 | 208.6062
b 5220.6208 | 256.3540 b 5754.8051 | 268.9203
W 5242,4463 | 256.6681 f 57A8.3480 | 260.2345
8 5255.2876 | 256.9823 8 5781.8185 | 269.5486
Y 5268.1446 | 257.2064 A b795.3088 | 269.8628
82.0 |5281.0172 | 257.6106 86.0 [5808.5048 | R70.1770
i 5203.9056 | 257.9248 | 5822.8215 | 270.4011
p 5306.8007 | 2582389 - 5835.8539 | 270.8053
3 5310.7205 | 2585531 3 58494020 | 271.1194
4 5332.6650 | 258.8672 A 5862.9650 | 271.4336
] 5345.6162 | 259.1814 b 5876.5454 | 271.7478
B 5358.5832 | 259.4956 ] 5890.1406 | 272.0619
.7 | 5371.5668 | 259.8007 g | 5903.7516 | 272.3761
8 | 53845041 | R60.1239 8 | 5917.3782 | 272.6902
9 | 5397.5782 | 260.4380 ] 5031.0206 | 273.0044
83.0 | b5410.6079 | 260.7522 87.0 | 5944.6787 | 273.3186
A 5423,6534 | 261.0663 ol 5958.3525 |  273.6327
2 5436.7146 | 261.3805 2 5072.0419 | 273.9469
3 5449.7914 | 261.6947 3 59857471 | 274.2610
4 | 54628840 | 262.0088 4 | 5999.4680 | 274.5752
] 5475.9923 | 262.3230 b 60132047 | 274.8804
b | 5480.1163 | 262.6371 .6 | 6026.9570 | 275.2035
7 | 5502.2560 | 262.9513 o 6040.7250 | 275.5177
] 55154115 | 20632655 8 6054.5088 | 275.8318
9 | 5528.5826 | 263.5796 9 | 60683082 | 276.1460




426

CAMBRIA STEEL,

AREAS AND CIROCUMFERENCES OF CIRCLES.
(coNTINUED. )

Dinmatar, Ares, (ireumference, | Diameter, Ares, Ciroumference
88.0 6082.1234 | 276.4602 92.0 6647.6100 | 289.0265
| 6005.9542 | 276.77438 > | 6662.0692 | 289.3407
> 6109.8008 | 277.0885 2 6676.5441 | 289.6548
3 6123.6631 | 277.4026 3 6691.0347 | 289.9690
4 6137.5410 | 277.7168 A 6705.6410 | 290.2832
5 6151.4347 | 278.0309 B 6720 0630 | 290.5973
b 6165.3441 | 278.3451 N} 6734.6007 | 290.9115
7 6179.2692 | 278.6593 v 6749.1542 | 201.22566
8 6193.2101 | 278.9734 8 6763.7233 | 291.56398
9 6207.1666 | 279.2876 B 6778.3081 | 291.8540
8.0 6221.1388 | 279.6017 93.0 6792.9087 | 202.1681
A 6235.1268 | 279.9159 i 6807.5249 | 202.4823
2 6249.1304 | 280.2301 2 6822.1560 | 202.7964
3 6263.1408 | 280.5442 3 6836.8046 | 293.1106
A 6277.1848 | 280.8584 4 6851.4680 | 203.4248
b 6201.2356 | 281.1725 Rl 6366.1471 | 203.7380
b 6305.3021 | 281.4867 ] 6880.8419 | 294.0681
T 6319.3843 | 281.8009 T 6895.5624 | 204.3672
8 | 6333.4822 | 282.1150 .8 | 6910.2786 | 204.6814
9 6347.5058 | 282.4202 9 6025.0205 | 204.9956
90.0 6861.7251 | 282.7433 94.0 6989.7781 | 295.3097
| 6375.8701 | 283.0576 i 6954.6515 | 205.6239
2 6390.0308 | 283.3717 2 6969.3406 | 295.9380
3 6404.2073 | 283.6858 3 6984,1453 | 206.2522
4 64183994 | 284.0000 4 6998.9657 | 296.5663
b 6482.6073 | 2843141 B 7013.8019 | 206.8805
] 6446.8308 | 284.6283 6 7028.6538 | 297.1047
ol 6461.0701 | 1284.9425 2 | 7043.6214 | 207.5088
8 6475.9251 | 285.2566 8 7058.4047 | 207.8230
9 6480.5958 | 285.5708 9 | 7073.3087 | 2081371
9.0 6503. 285.8849 95.0 70882184 | 298.4518
A 6518.1843 | 286.1991 A 7108.1488 | 208,7655
2 6532.5021 | 286.5132 2 7118.09049 | 299.0796
3 6546.8356 | 286.8274 8 | 7138.0568 | 209.3938
4 | 6561.1848 | 287.1416 A4 | 7148.0343 | 209.7079
5 6575.5497 | 287.4557 ) 7163.0276 |  300.0221
.6 | 6589.9804 | 287.7699 .6 7178.0865 | 300.3363
At 6604.3267 | 288.0840 .7 | 7193.0612 | 8C0.6504
8 6618.7388 | 28R.3982 8 7208.1016 | 300.9646
0 | 6633.1666 | 288.7124 9 | 72231677 | 8012787




CAMBRIA 3TEEL. 427

AREAS AND CIROUMFERENCES OF CIRCLES.

(CONCLUDED.)

Diameler, Area, Cirenmfarence, Diameter, Area. Cirenmference,

96.0 | 72382204 | 301.5929 98.0 | 7542.9630 | 807.8761

y 7253.3169 | 801.9071 A | 7558.3656 | 808.1902
2 7268.4201 | 302,2212 2 T573.7830 | 308.5044
8 | 7283.5391 | 902.5354 3 | 7589.2161 | 308.8186
4 72086737 | 902.8495 4 7604.6048 | 809.1327
b 7313.8240 | 803.1637 5 76201293 | B00.4469
.6 | 7328.9901 [ 3034779 8 | 76356005 | 800.7610
J | 73441718 | 808.7920 .7 | 76511054 | 810.0752
8 7359.3693 | 804.1062 8 7666.6170 | 310.3804
9 | 73745824 | 804.4203 9 | 76821448 | 8107085
97.0 73808113 | 304.7345 99.0 7607.6874 | 8110177
A | 7405.0559 | 805.0486 d | 7718.2461 | 3811.3318
2 7420.3162 | 305.3628 2 T728.8206 | 311.6460
B | 74855921 | 805.6770 8 | TT44.4107 | 311.9602
4 | 74508838 | 805.9911 4 | 7760,0166 | 3122743
b 7466.1913 | 306.3053 T776.6881 | 312.5885

=o

Do~
g
=
—
[~

b | 74815144 | 806,6194 7791.2764 | 8129026
7 | 7496.8532 | 306.9336
8 | 7122077 | 807.2478

9 | 7527.5780 | 307.5619

100.0 7853.93@_ 314.1593
To find from the table arsas or circumflerences for larger diameters than those

given,

Case 1.

For diameters greater than 100 and less than 1001 :

Take from the table the area or circumference for a circle the diameter of which
is one-tenth of the given diameter,

To obtain the required area or circumference, multiply the area so found by 100
and the cin:umimuce so found by 10,

For Example.—What is the area nnd circum{e COrres g to a di

of 4597
From the tables the area and for di 45.0 are 1654.6847 and
144.1991. Therefore 16546847 lnd l-Hl Wl are the area and circumference required.

Case I1. -

For diameters greater than IM

Divide the given d by ient factor which will give asa quoﬁeut
a diameter l'aund in the table, and uke from the table the area or circumference for
this dinmeter,

To obtain the required area or circumference multiply the area so found by the
square of the factor and the clrcumfereaon 50 fonnd by e futor

For Example.—What is the area and ¢ g to a diamet

19837
1933 = 8 == 661. From the tables and Case I the area and circumference for diam-
eter 661 are 343 156.95 and 2076.593. Therefore 343 156,95 ¢ 0 = §085 412.55 = area
required, and 2076.598 ) 3 = 6 220.770 == circumference required,

.



428

CAMBRIA SBTEEL,

LOGARITHMS OF NUMBERS, FROM O TO 1000.

sEREs

BEER FRBEeE SENER

70070 | 70157 | 70243 | 70320 | Y0415 | 70501 | 70586 | 70672
70927 | 71012 | 71096 | 71181 | 71265 | 71349 | 71433 ;ég:g

T1767 | 71850 | 71933 | 72016 | 72009 | 72181 | 72263

72673 | 72754 | 72835 | 72010 | 72907 | 73078 | 73150
73480 | 73560 | 73040 | 73719 | 73700 | 73878 | 73057




CAMBRIA STEEL.

429

LOGARITHMS OF NUMBERS, FROM O TO 1000.

(Continued.)

ggase foeme EENER | &

88388

96988
97405 | 97451 | 97407 | 97543 | 97580

07864 | 07900 | 97955 | 98000 | 98046
08318 | 98363 | DS408 | 08453 | 98408
98767 | 98811 [ 0B850 | 08000 | 98945
99211 | 99255 | 99300 | 09344 | DU388

7 | 90651 | 99605 | 09730 | 09782 | 99826




430 CAMBRIA STEEL.
NATURAL SINES, COSECANTS,
TANGENTS, ETOC.

o1 * | S, Tangent. | Cotangent, | Secant, Cogine, | # | ©
0| 0 .000000 | Infinite. L000000 | Infinite. 1.00000 | 1.000000 0 80
10/ 002009 | 343.775616 | 002909 | 843.77371 ( 1.00000 900006 | 5O
20| 005818 | 171.88831 | .005818 | 171.88540 | 1.00002 009083 | 40
30| .008727 | 114.59801 | .008727 | 114.58865 | 1.00004 | .900962 80/
40| .011635 L5609 | 011634 | 85.930791 | 1.00007 999932 20,
50| 014544 | 68.767360 | .014545 | 68.750087 | 1.00011 090804 10
p 0] 017452 | bT7. 017455 | 57.280062 | 1.000156 090848 0 89
10| .020361 | 49.114062 | .020365 | 49.108881 | 1.00021 090793 | 50
20| .023260 | 42.975713 | .023275 |42.964077 | 1.00027 999729 4
80| .026177 | 38.201560 | .026186 | 88.188450 | 1.00034 909657 30,

40} . 5 6 | 029097 |34.867771| 1.00042 999577 20
50| .081992 | 81.2575677 ! S032009 | 81.241577 | 1.00051 | .909488 | 10
2| 0. 28.653708 | .034921 | 28.636253 | 1.00061 000301 0 88
10} .037806 | 26.450510 | .037834 | 26.431600 | 100072 ¢ b0
20| 040713 | 24.562123 | 040747 | 24.541758 | 1.00083 099171 40
80| .043619 9255 JM3661 | 22 008766 | 1.00005 900048 | 30
40| .046525 | 21.493676 | 046576 | 21470401 | 1.00108 .998917 20
60| .049431 230284 | 049491 | 20. 100122 3 10
3 0| 052336 | 19.107828 | .062408 | 19.081137 | 1.00137 D9R630 0 87
10| 18.102619 | .065325 | 18.074977 | 1.00153 008473 | B0
20| .068145 | 17.198434 | .058243 |17.160337 | 1.00169 008308 | 40
80| 061049 | 16.380408 | .061163 | 16.3408556 | 1.00187 LH98135 | 30
40| .063952 | 15.636793 | .064083 |15.604784 | 1.00205 997958 20
b50| .066854 | 14.8576882 | 067004 | 14.924417 | 1.00224 L097763 | 10
4| 0| .069756 | 14.335587 | .060927 | 14.800666 | 1.00244 | .007564 0 86
10 .072658 | 13.763115 | .072851 |18.726738 | 1.00265 997357 50
20( 075569 | 18.284717 | 075776 | 13.106888 | L.00287 L097141 40
80| .078459 | 12.745405 | .078702 | 12.706205 | 1.00309 996017 | 20
40( 081350 | 12.201252 | .081629 |12.250505 | 1.00333 J996685 | 20
50! 084258 | 11.868370 | .084558 | 11.826167 | 1.00357 006444 | 10
b 0| .087156 | 11.473718 | .087480 | 11.430052 | 1.00382 | .906195 0 BB
10| .090053 | 11.104549 | 090421 |1L059431 | 1.00408 L905037 | B0
20| ,092050 | 10.758488 | .093354 | 10.711913 | 1.00435 995671 | 40
80| .0P5846 | 10.433431 | .096289 | 10.385397 | 1.00463 L995306 ¢+ 80
40| .098741 | 10.127522 | 000226 | 10.078031 | 1.00491 905118 | 20
60| 101635 | 9.8309 102164 | 9.7881732 | 1.00521 o 10
6| 0 .104528 | 9.5667722 | .105104 | 9.5143645 1 00851 004522 0 B84
10| .107421 | 9.3091699 | .108046 | 92553085 | 1.00582 | .994214 | B0

20( .110813 | 9.0651512 | .110990 | 9.0098261 | 1.00614 .993897 | 40 83
o | 7| (Cosina Secant, Ootangent, | Tangent. | Cosscant, Sina, LAl |

For lanetions from §3°40 to 90° read from bottom of table upward,




CAMBRIA BTEEL.

431

NATURAL SINES, COSECANTS,
TANGENTS, ETOC.

? | 8ina | Cossoant, | Tangent | Colangent, | Secant Cosine,
.113203 5 87768874 | 1.00647 | .993572
.116093 | 8.6187901 | ,116883 | 8,5555468 | 1.00081 | .993238
.118982 . 8,8449558 | 1.00715 | .902896
121869 122785 | 81443464 | 1.00751 | .992546
124756 | 8.0156450 | .125738 | 7.9530224 | 1.00787 | .992187
127642 | 78344335 | 128694 | 7.7708506 | 1.00825 | .991820
.180526 | 7.6612076 | .131653 | 7.5057541 | 1.00863 | .991445
133410 | 7.4957100 | .134613 | 74287064 | 1.00902 | .991061
136292 | 7.8871909 | . 7.2687255 | 1.00942 | .
180173 | 7.1852065 | .140541 | 7.1153697 | 1.00983 | .000268
.1 7.0396220 | 143508 | 6.9682835 | 1.01024 | .989859
144932 | 6.8007042 | 146478 | 6.8260487 | 1.01067 | .980442
147809 | 6.7654691 | 149451 | 6.6911562 | 1.01111 | 989016
1 6.6363293 | .152426 | 6.5605538 | 1.01 988582

1|6.5120812| . 6.4348428 | 1.01200 | .988139
156434 | 6.3024582 | .158384 | 63137515 | 1.01247 | .987688

10| . 6.2771933 | 161368 | 6.1070279 | 1.01204 | 987229

20| 162178 | 6.1660674 | 164354 | 60844881 | 1.01342 | 986762

80| . 0588980 | .1 5.9757644 | 1.01391 | .986286

40| 167916 | 5.9558625 | .1 5.8708042 | 1.01440 | .985801

50 .170783 | 58553921 | .173320 | 57698688 | 1.01401 | ,085809

0, .173648 | 57587705 | 176327 | 6,6712818 1.01543 | .084808

10| .176512 | 5.6653381 | .179328 | 55763786 | 1.01595 | .934295

20| 179376 | 5.5749258 | .1 54845062 | 1.01640 | 984781

80/ .1 54874043 | .185339 | 53055172 | 1.01708 | .983255

40 .185095 | 5.4026333 | .188359 | 53092703 | 1.01758 | .9&2721

50 .187953 | 5.3204860 | .191363 | 52956647 | 1.018156 | .982178

0 .190809 5.2408431 | . 51445540 | 1.01872 | ,981627

10 .193664 5.1635024 | ,197401 | 5. 1.01680 | .981068

20/ .196517 5.0886284 | . 4.9804027 | 1.01989 | .980500

30, .109368 | 5.0158317 | 203152 | 4.9151570 | 1.02049 | .979925

40| .202218 | 4.M51687 | 206183 | 4.8430045 | 1.02110 | .979841

50| .205065 | 4.8764907 | 209518 | 47728568 | 1.02171 | 978748

0f 207912 | 4.8007343 | 212557 | 47046301 | 1.02234 | 078148

10/ .210756 | 4.7418206 | 215599 | 4.6382457 | 1.02298 | .977539

20 213599 | 4.6816748 | 218615 | 4.5736287 | 1.02362 | 976921

30| .216440 | 4.6202263 | .221605 | 4.5107085 | 1.02428 | .976296

40| .219270 | 46604080 | 224748 | 4.4494181 | 1.02494 | 975662

50 .222116 | 4.5021565 | .227806 | 4.3806940| 1.02562 | .975020

# | Cosine, | Secant | Cotangent. | Tangenk | Oosecant. Sina,




432 CAMBRIA BTEEL.
NATURAL SINES, COSECANTS,
TANGENTS, ETC.

o | # | Sins | Oosecant | Tangent. | Colangemt | Secant. | Cosina [ # | ©
13| 0] .2240851 | 44454115 | 230868 | 4.3314750 | 1.02680 | 974370 077
10| 227784 43901155 233954 | 4.2747066 | 1.02700 | 078712 | 50

230616 | 4.8362150 | 237004 | 4.2193318 | 1.02770 | 973045 | 40
233445 4.23‘3&'1?5 240079 | 41662008 | 1.02842 | 972370 | 80
40) 256273 | 4.2323043 | 243158 |4.1125614 | 1.02014 | .971687 | 20
230098 | 4.1823785 | 246241 | 4.0610700 | 1.02087 | . 10
14| 0.241922 | 41336655 | .240328 | 4.01 1.08061 | .970206 0 76
10| 244743 | 4.0859130 4 89616518 | 1.08137 | 960588 | 50
20| 247563 | 4.0893804 | .255317 | 8.9136420 | 1.08213 | .D68872 | 40
80| 250850 | 3.0050202 | 258618 | 8.8667181 | 1.08200 | .968148 | 80|
40| 253195 | 8.M05224 | ,261723 | 8.8208281 | 1.03363 | 967415 | 20|
50| 256008 | 5.0061250 87750519 | 1.03447 | 966670 | 10
15| 0f.258819 | 3.8637033 049 | 8.7820508 | 1.03528 | 965926 0 76
10{ 261628 | 5.8222251 | 271069 |B8.6800927 [ 1.08609 | .965160 | 50
20| 204434 | 8.7816596 | 274195 | 5.6470467 | 1.03601 | 064404 | 40
80| 267238 | 8.7419775 | .277325 | 8.60588356 | 1.03774 | 963630 | 30
40| 270040 | 3.7031506 | 280460 | 3.5656740 | 1.08858 | .D62840 | 20
50 8.0651518 | 283600 | 3. 1.08044 | 0620650 | 10
16| of.275637 | 3.6279558 | ,286745 |B3.4874141| 1.04030 | .961262 0 74
10| 278482 | 3.6015363 | 289806 | 5.4495120 | 104117 | 960456 | 50
20| 281225 | 8.5558710 | 293052 | 3.4123626 | 1.04206 | 950642 | 40
20| 284015 | 3.5200865 | 296214 | 3.3750434 | 1.04205 | 958820 | 20
40| .286803 | 3.4867110 | 299380 |3.3402326 | 1.0d4385 | 957000 | 20
50| 280580 | 34581735 | 302553 | 3.3052001 [ 1.04477 | 57151 | 10
17| 0f.202372 | 3.4208086 | .306731 |8.2708526 | 1.04569 | .956305 093
10| 295152 | 3.3880820 | 308914 | 3.2371438 | 1.04663 | .956450 | 50
20| 207080 | 3.3564900 | 312104 | 32040638 | 104757 | 054688 | 40
20( 300706 | 382550095 | 815200 | 81715045 | 1.04853 | 958717 | 30
40{ 303479 | 3.2051 3.13971M | 104950 20
50| 306249 | 3.2653149 | 321707 | 8.108421 105047 | .051951 10‘
18| 0] .309017 | 3.2300680 | .324020 |8.0776835 | 1.05146 | .951057 0 72
10| 311782 | 8.2073673 | 528130 | 5.0474010 | 105246 | . 50|
o0| 314545 | 3.1791978 | 331364 | 3.0178301 | 1.05347 | .M0243 | 40|
80 817305 | 81515458 | 334505 | 2.0886850 | 1.05440 | 948824 | 30|
40| 320062 | 3.1243059 | 827833 | 2.0600422 | 1.05552 | 47307 | 20
50| 322816 | 5.0077363 | 841077 | 2.8318885 | 1.06657 | . .’kl)i
19 v 3.0716685 | 544328 | 2.9042100 | 1.05762 | .945519 0 71
10| 328317 | 3.0458852 | 547685 | 2.8760970 | 1.05860 | 044568 | 50|
20| 331063 | 3.0205693 | 850848 | 28502340 | 1.05976 | . d{)i 70
© | # | Cosina. | Secant | Cotangent. | Tangent, | Cosecant. Sine, e

For functions from 70°-40’ to 7790/ read from bottom of table upward.




CAMBRIA STEEL. 433
NATURAL SINES, COSECANTS,
TANGENTS, ETC.
@1 # | Sns | Cosecant | Tangent. | Cotangemt, | Secant, Coging, | # | ©
19| 30| 333807 | 2.0067443 | 854110 |2.8200120 | 106085 | 042861 | a0
40| 336547 | 2.9718490 | 357396 | 2.7080108 | 1.06195 | 041666 | 20
50| 339285 | 2.0478704 | 860680 | 27725448 | 1.06306 | 040684 | 10
20| 0| 340000 | 2.0088044 | 363070 | 27474774 | 106418 | 939698 | o 7O
10| 344752 | 2.0006346 | 367268 | 27228076 | 106531 | 938694 | 50
20| 347481 | 28778532 | (370573 |2.6085251 | 106645 | 937687 | 40
30| 350207 | 2.8564510 | 878885 | 2.6746215 | 1.06761 | .986672 | 30
40| 352931 | 2.8334185 | 377204 | 2.6510867 | 1.06878 | |985650 | 20
50| ‘355651 | 2.8117471 | 880580 | 2.6270121 | 1,06995 | 934619 | 10
21| of 358368 | 27004281 | 383864 |2.0050801 | 107115 | .e838%0 | ol 69
10| 361082 | 27604582 | 387205 | 25826004 | 107235 | (032334 | B0
20 ‘363793 | 27488144 | 890554 | 25604640 | 107856 | .0314%0 | 40
:wI 366501 | 27285088 | |208011 | 25386470 | 107478 | o418 | 80
10| 369206 | 2.7085130 | 1397275 | 25171507 | 1.07602 | 929848 | 20
wi ‘371008 | 26888874 | 400647 ! 2.4050661 | 107727 | 02870 | 10
22| 0 31607 | 26690072 | . 24750869 | 1.07853 | 927184 | 0| 88
10 .377802 | 2.6503062 | .AOTA4 | 2.4515061 | 1.07951 | 826080 | 50
20| 370091 | 2.6316180 | .410810 | 24342172 | 108109 | [924989 | 40
30| 382683 | 2.6131250 | 414214 | 24142136 | 108230 | lozassn | 30
40| 385300 | 2.5040137 | 417626 | 2.3044%80 | 108870 | .920%62 | 90
50| 388062 | 25760768 | 421016 |2.3750372 | 108508 | (021638 | 10
3 25503047 | 424475 | 23558524 | 1.08636 | 020505 | 0
P To018061 | 427912 | 23369287 | 108771 | ‘oraess | sg| O
275247440 | A31358 |2.8182606 | 1.08907 | 918216 | 40
8428 | AMBI2 |2 109044 | 917060 | 30
24911874 | 438276 | 22816608 | 1.0183 | 015806 | 20
24747720 | 41748 | 22637357 | 1.09828 | 014725 | 10
24 24585083 | 445220 | 2.2460868 | 1.09464 | 018545 | 0l 6
D4406448 | ASTID | 22285676 | 1.09606 | 012358 | 50
450218 | 22113284 | 109750 | 011164 | 40
24114210 | 456726 | 21942907 | 109805 | o906l | 30
450244 | 21774920 | 110041 | 908751 | 20
23810650 | 462771 | 21608058 | 110189 | 007688 | 10
29662016 | 466308 | 2.1445060 | 110838 | 006308 | ol @
Be S a0ioe | st |212813| 104 | seuers | ool OO
23370833 | 473410 | 2.1123348 | 110610 | 903834 | 40
2. 476976 | 2.0065436 | 110703 | 902585 | 30
23087501 | .ABOBSL | 2.0800438 | 10947 | 901320 | 20
EY, 484137 |2.0655318 | 111103 | 900065 | 10! 84
© | # | Cosine, | Secant, | Cotamgent. | Tangent | Cosecant, Sine, ap e




el

434 CAMBRIA STEEL,

NATURAL SINES, COSHOANTS,
TANGENTS, ETC.

o]0 | cfn Cosscant. | Tangent, | Cotangent | Secant. Cosing, | 7 [ ©
26| 0] 438371 | 2.2811720 | 487733 | 2.0603088 | 111260 | .B987T94 0| 84
10| 440984 | 22676571 | 491839 |2.0852565 | 1.11419 | .897515 | GO
20| 443503 | 22543204 | 404056 | 2.0203862 | 1.11579 | .896220 | 40
80| 446198 | 2.2411585 | .498582 | 2.0006897 | 1.11740 | .894934 | 380
40| 448709 | 2.2281681 | 502219 | 1.9911637 | 1.11903 | .893633 | 20
50| 4561397 | 2.2158460 | .GOGB6T | 19768050 | 1.12067 | .892323 | 10
27| 0| .453990 | 2.2026898 | .509525 | 1.9626105| 1.12238 891007 0 83
10} 456680 | 2.1901947 | 518195 | 18485772 | 1.12400 B0
20| 459166 | 2.1778505 | 516876 | 1.9347020 | 1.12568 | .888350 | 40
20| 461749 | 2.1656806 | 520667 |1.9209821 | 1.12738 | .BST011 | 30
40| 464327 | 2.1536563 | .624270 | 1.9074147 | 1.12010 | 885664 | 20
60| 466901 | 2.1417808 | .5627984 | 1.8939971 | 113083 | 884309 | 10
28| 0 469472 | 21300545 | .531709 | 1.8807265 | 1.13257 0 82
10] 472088 | 2,1184737 | .536547 | 1.8676003 | 1.13433 881678 | B0
20| 474600 | 2.1070359 | 530195 | 18546169 | 1.13610 | .BS0201 | 40
80| 4771560 | 2.0057385 512956 18417409 | 1.13789 | .878817 | 80
40| 479713 | 2.084H792 1.8290628 | 1.18970 | .877425 | 20
50| 482263 | 2.0735656 .550615 1.8164892 | 1.141562 876026 | 10
88| 0| 484810 J654800 | 18040478 | 1.14835 874620 0| 81

10 2.0510061 | 558118 | 17917362 | 1.14521
20| 480890 | 2,0412757 | .561939 | 1.7795524 | 1.14707 871784 | 40
30| 492424 H65T73 | 17674940 | 114896 870356 | 80
40| 1494953 | 2.0203029 | .569610 |1.765659) | 1.15085 20
50| 497479 | 2.0101362 | .573478 | 1.7487453 | 1.15277 867476 | 10
80| 0 .500000 | 2.0000000 | 577350 |1.7320508 1.15470 | 866025 0| 80
10| 502517 | 1.0890822 | 581235 | 1.7204736 | 1.15665 | 864567 | B0
i.ﬁﬂﬁﬂ.'iﬂ 1.9800810 | .585184 | 1.7U80116 | 1.15861 | .863102 | 40
SOF 507538 | 1.0702944 | .DSOO45 | 1.6076631 ! 1.16059 | .861629 | 80
510043 | 1. 592070 |1.6864261 | 1.16259 860149 | 20
512543 | 1.9510577 | .0O6D08 | 1.6752988 | 1,16460 858662 | 10
81| 0| .515038 | 1.9416040 | .6008GL |1.6642705  1.16863 | 857167 0 68
10| .517529 | 1.9822578 | .604827 | 1.6533663 | 1.16868 | 855666 | b0
20| .520016 | 1.9230178 . 1.6420676 | 1.17075 854156 | 40
80| .522400 | 1.9188800 | .612801 | 1.6318517 | 1.1 852640 | 30
40] .524977 | 1.9048469 | 616809 |1.6212469 | 1.17493 | .851117 | 20
B0/ .527460 | 1.8050138 | 620832 | 1.6107417 | 1.17704 | .B40686 | 10
82| 0].520019 | 1.8870700 | .624869 |1.6008345 | 1.17918 | .848048 | o| 58
10| .532884 | 1.8783438 | .6280921 | 1.5000238 | 1.18133 | 846508 | 50
20| 594844 | 1,8697040 | .632088 | 1,5798079 | 1.18350 | .844051 | 40| 57
© | # | (osine. | Secank | Cotamgent | Tangent. | Cosscant, Sine, Lkl

For funetions from 57940 to 64°-0' read from bottom of table upward.




CAMBRIA BTEEL, 438
NATURAL SINES, COSECANTS,
TANGENTS, BTC.
# | Bina | Qosecant. | Tangent, | Cowangent. | Secant. Qosina, | # | ©
30| 587300 | 1.8611680 | .637079 | 1. 118569 | .843391 | 80
40| 539751 | 1.8627078 | .641167 | 1.5596552 | 1.18790 | 841825 | 20
b0| 542197 | 18443476 | L97166 | 1.19012 | 840251 | 10
0 .544639 | 1.8360785 | 649408 | 1.5398650 | 1.19236 | .B38671 0 67
100 547076 | 1.8278985 | .653531 | 15301025 [ 1.19463 | .837083 | 5O
20] 549509 | 1.8198065 | .657710 | 1.5204261 | 1.19691 | .835488 | 40
80] .551937 1 8118010 | .661886 | 1.5108352 | 1.19920 | .B33886 | 30
40 L.B038300 | 1.5013282 | 1.2015 882277 | 20
50| .556779 | 1.7960449 | 670285 | 1.4919039 | 1.20386 | .830661 | 10
0] 550193 | 1.7882016 | 674500 | 1.4825610 | 1.20622 | . 0 58
10| .561602 | 1.7806201 | 678749 | 1.4732083 | 1.20859 | .827407 | B0
2)| 564007 | 17730200 | 683007 | 14641147 | 1.21089 | 825770 | 40
80| .566406 1?6651"3 687281 | 1.4550090 | 1.21341 | .824126 | 80
40| 668801 | 1.75680837 | 691573 | 1.4460801 | 1.21584 | 822475 | 20
B0 671191 | 17507273 | .605881 | 1.4370268 | 1.21830 | .820817 | 10
0 .573576 | 1.7434468 1.4281480 | 1.22077 | .B19152 0 56
10] .575957 | 1.7362413 | 704552 | 1.4193427 | 1.22427 817480 | 5O
20| .578332 | 1.7201096 | 708913 | 14106008 | 1.22570 | .815801 | 40
80| .H80T03 | 1,7220508 | 713203 | 1.4019483 | 1.22833 814116 | 30
40| .HB3069 | 1.7150639 | 717601 | 1.8933571 | 1.23089 812423 | 20
b0; 585420 | L.7081478 | 722108 | 1.3848355 | 1.28347 810723 | 10
0/ 587785 | 1.7018016 | 726543 | 1.8763810 | 1.23607 | .879017 0 64
10{ 580136 | 1. 244 | 730996 | 1.3679959 | 1.23869 | 807304 | B0
20 .592482 | 1.6878151 | .735169 1 8006764 | 1.24134 | .806G84 | 40
80| .604823 | 1.6811730 | 73996 ]3.:14234 1.24400 | .808857 | 80|
40| 597159 | 1.6745070 | . T44472 L24669 | .802128 | 20|
50| .b09489 | 1. 749003 133510‘?5 12440 | 500383 | 10
0| .601815 | 1.6616401 | 7535564 | 1.3270448 | 1.25214 | .T98636 0 53
10| 604136 | 1.6562675 | 768125 | 1.3190441 | 1.25489 | 706882 | B0
20| .606461 | 1.6480376 | 762716 | 1.8111046 | 1.25767 | .795121 | 40
30| 608761 | 1.6426796 | .T6T627 | 1.3032254 | 1.26047 | 7 80/
40| 611067 | 1.63¢ JT1959 | 12054057 | 1.26330 | 791579 [ 20
50| .613367 | 1.6308462 | 770612 | 1.2876447 | 1.26615 | .7 10
0} .615661 | 1.6242692 | .781286 | 1.2799416| 1.26902 | 788011 0 52
10 .617951 | 1.6182510 | .785881 | 1.2722957 | 1.27191 | .786217 | BO
201 .620235 | 1.6122908 | .790693 | 1.2647062 | 1.27483 | .784416 | 40
30| 622515 | 1.6063879 | 795436 | 1.2571723 | 1.27778 | .782608 | 30
40| 624780 | 1.6005416 | 800196 | 1.2496033 | 1.28075 | 780794 | 20
B0| 627057 | 1.5947511 | .804080 | 1.2422685 | 1.28374 | .778973 | 10| 61
* | Ocsine. | Secant | Cotangent. | Tangent. | Cosecant. |  Sime, ol | e

For functions from 512-10/ to 57°-80” read from bottom of table upward,

D



F i

=
436 CAMBRIA STEEL.
—
NATURAL SINES, COSECANTS,
TANGENTS, ETOC.

© | # | Sina | Cosscant | Tamgent | Cofangent, | Becant Cosine, ’ L
39| 0. 1.5800157 1.2348972 | 1.28676 | .777146 0 51

10| .631578 | 1.5833418 | 814612 | 1.2275786 | 1.28080 | .776812 | Gy

20f ,633831 | 15777077 | 819463 | 1.2203121 | 1.20287 | 773472 | 40

30| 636078 | 16721337 | 824336 | 1.2180870 | 1.20507 | .771625 | S0

40| .638320 | 1.5066121 | 820234 | 12058827 | 1.20008 | .7697TL | 20

50f .640557 | 1.5611424 | 834156 | 119881841 1.80223 | 767911 | 10
40| 0] .542788 | 1.5557238 | .830100 | 1.1917586 | 1.80541 | . 0! 5O

10| 645013 | 1.5603558 | . 11847376 | 1.80861 | .764171 50;

20| 647243 | 1.5450378 | 840062 | 11777698 | 1.81183 | .76 40/

30 649448 | 1.5307690 | 854081 | 1.1708496 | 1.81500 | .760406 | 0|

40| 651657 | 15345491 | 850 1.1639763 | 1.81837 | .768514 | 20|

50| .653861 | 1.5298773 | 804193 | L1571485 | 1.32168 | .756615 101
41| 0| .656050 | 1.5242531 | .869287 | 11508684 | 1.52501 | .754T10 0| 49

10| .658252 | 15191759 | ST4407 | 11436826 | 1.32888 | .752798 | 50

20! 660430 | 1.5141452 | 879558 | 11260414 | 1.33177 | .750880 | 40

30) .6 15001605 | .884725 | 1.1302044 | 1.33519 | .7T48956 | 30

40| 664796 | 1.6042211 | JA286909 | 1.38864 | .T47025 | 20

50| 666066 | 1.4903267 | 895151 | L1171305 | 1.34212 | 745 10
42| 0| .660181 | 14944765 | .000404 | 11106125 | 1.84563 | .743145 0 48

10| 671289 | 1.4896703 [ 905685 | 11041865 | 1.84017 | .741195 | 50,

00| 673143 | 1.4849078 | 910994 | 1.0977020 | 1.35274 | 739289 | 40

30| .675500 | 1.4801872 | .916331 | 1.0913085 | 1.85634 | .¥87277 | 30

40| 677752 | 1.4755005 | 921697 | 1.0849564 | 1.85097 | .735309 | 20|

50 .679868 | 14708736 | 927091 | 1.0786423 | 1. 39335 | 10
43| 0] .681998 | 1. 932515 | 1.0723687 | 1.36783 | .731354 0 47

10 .684123 | 14617257 | 937968 | 1.0661341 | 1.57105 | .720867 | 50|

20| 686242 | 1.4572127 | .M43451 | 1.0599381 | 1.87481 | .727374 | 40

30 .688355 | 1.4527307 | 948065 | 1.0537801 | 1.37860 | .725874 | 30

40/ 690462 | 1. 3| 954508 | 10476598 | 1.58242 | 723369 | 20

50| 692563 | 1.4489120 | .960083 | 1.0415767 | 1.38628 | .721357 | 10|
44| 0 694658 | 1.4395565 | .963689 | 10355803 | 1.39016 | .719340 0o 46

10] 696748 | 1.4352393 | 971426 | 1.0205203 | 1.89409 | .717316 | &0

20! 808832 | 14300602 | .976996 | 1.0235461 | 1.39804 | 715286 | 40

30| 700000 | 1.4267182 | .982697 | 1.0176074 | 1.40203 | .713251 | 830

40{ .702981 | 1.4295134 | .988432 |1.0117088 | 1.40606 | 711209 | 20|

50( 705047 | 14183454 | .994199 (1. 141012 | 709161 | 10
45| 0 .707107 | 1.4142136 | 1.000000 | 1.0000000 | 141421 | 707107 0| 48
° Sscant, | Cotangent, | Tangeat, | Cosecant, Sina |7 | °

Tor funetions from 45°-0 to 51°-0* read from bottom of table upward.




| CAMBRIA STEEL. 437
SQUARES, CUBES, SQUARE ROOTS,
; CUBE ROOTS AND RECIPROCALS.
No Squares, Oubes, SquareRoots, |  Cube Roots, Rociprocals.
1 1 1.0000000 1.0000000 | 1.000000000
2 i 8 1.4142136 1.2509210 | .500000000
3 9 27 1.7320508 14422496 | .333333333
1 16 64 2.0000000 1.5874011
5 25 125 2.23650680 1. ;
i 86 216 2.4404807 1.8171206 | 160666667
1 19 343 26457513 19120312 | 142867143
8 61 512 2,8284971 2.0000000 | 125000000
i &1 720 30000000 20800837 | 111111111
10 100 1000 8.1622777 21544347 | 100000000
11 121 1331 3.3166248 29930801 | 090909091
12 14 1728 3.4641016 22504286 | .
13 169 2197 2.6056513 23513347 | 076923077
14 196 2744 3.7416574 24101422 | 071428571
15 225 3375 3.872083% 2 4662121
16 it 4096 4.0000000 25108421 | .
17 280 4913 41231056 25712816 | 058823529
18 324 832 4.2496407 26207414 | 056565556
|' 1w 361 6850 48588080 26084016 | .052631579
, 20 400 2000 4.4721360 27144177 | .0B0000000
] it 441 9201 45825757 27689243 | .047619048
> 484 10848 4.6004158 28020098 | .0MBIB5I5
| u 520 12167 4.7958315 28438670 | 043478261
. g 576 13524 4.8089705 28844901 | 041666667
2% 625 15625 5.0000000 20240177 | .
26 676 17576 5.0000195 20624060 | 038461538
; vy 729 19683 5.1961524 3.0000000 | 037037087
. 28 784 21952 5.2015026 3.0365880 | 035714286
o9 841 24389 5.3851648 3.0723168 | 034482759
20 900 5.4772256 21072325 | .083333333
31 961 29701 5.5677644 3.1413806
52 1024 32768 5.6568542 21748021 | 081250000
83 1089 5.7445626 3.2075813
34 1156 39304 5.8309510 3.2300118 | 0204117
35 1225 42875 5.9160708 5.2710663 | 028571429
, 36 1296 46656 33019272 | 027777778
. 37 1369 3.532991 027027027
98 1444 51872 61644140 336197654 | 026315789
30 1521 50319 6.2449950 33912114 | 025641026
40 1600 64000 6.3245553 3.4100519 | 025000000
41 1681 68921 6.4081242 34482172 | .024300244
42 1764 74088 6,4307407 3.4760266 | .028809524
43 1849 79507 5574385 3.5033081 | .
4 1936 85184 6.6332496 3.5303183 | .022727278
45 5 91125 6.7082089 3.5565983 | .
46 2116 6.7823300 35830479 | 021789130
47 2209 1 6.8550516 3.6088261 | .021276506
48 110692 6,9282052 86342411 |
49 2401 117649 0000000 8.6508057 | .020408163
50 2500 7.0710678 3.6840314
51 2601 132851 7 1414284 37081208 | 0
52 140608 7.2111026 3.7825111 | 019230769
53 2809 148877 7.2801099 3.7 018867925
54 2016 157464 7. 3.7797631
55 166375 7.4161985 3.8029525 | 018181818
56 3136 175616 7.4833148 8.8258624 | .017857143
57 3240 1 7.54 3.8485011 17513860
58 195112 7.6157731 8.8708766 | .017241379
59 3481 205379 7.6811457 3.8020965 | 0




CAMBRIA STEEL.

SQUARES, CUBES, SQUARE ROOTS,
UBE ROOTS, AND RECIPROCALS.

S $3SREERsSS ¥RRERLAREE JIIFLIINS e2a2822R28 4
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Squares, (Cubes, Square Rools, Cube Roots, Reciprocals,
3600 216000 T HLMG6T 3.9148676 016066667
3t 226981 7.8102497 3.9364972 016393443
3844 238328 7.8740079 8.9578915 016129032
3969 250047 7.9372530 015873016
4096 262144 2 015625000
4225 274626 8,0622577 4.0207256 JD156384615
4356 287496 8. 12403584 40412401 015151515
4489 300763 B.1853528 4.0616480 014925373
4 814432 B.2462113 4.0816561 DL4706882
4761 3006239 4.1015661 i
4900 343000 B.3666008 4.1212853 014285714
5041 357911 8.4261498 4.1408178 14084507
5184 37348 84852814 4.1601676 013888889
65329 380017 8.5440087 4.1793390 13698630
T 405224 B.602Z3253 4.1983354 0185138514
56625 421875 8.6602540 4.2171653 013333333
5776 438976 8. 7177979 4.2358236 013157895

5 B.7740614 4.2543210 012987013
6084 474552 8.8317609 4.2726586 012820513
6241 493039 1944 4.2008404
6100 512000 8.0442719 4.
531441 43267487
6724 551368 9.0553851 43444516 012195122
6889 B71787 9.11 4 012048193
7066 H592704 9.1651514 *4.5705191 Q11904762
7225 614125 9.2195445 4. 011764706
7306 636056 0.2736185 44140049 L011627907
7668 658503 9.8273791 44310476 011494253
T 681472 9.3808315 44470602 011363636
921 704969 9.4330811 4.4647451 112350866
8100 T29000 0.4568330 44814047 011111111
8281 753671 9.5393020 4.4979414 010989011
8164 TiB6S8 9.6016630 4.5143574 L10868565
B9 804357 9.6436508 4.5306549 010752688
830584 9.6958507 4.0168359 010638298
B57375 9.7467M3 4.5620026 010526316
2216 9,7970500 45788570 010416667
2409 912673 9.8488578 4.5%47009
941192 9.5001M0 4.6104363 010204082
9801 970299 9.9408744 4.6260650 L010101010
1000000 10.0000000 4.6415888 010000000
10201 1080801 100498756 46570005 J009900990
1 1061208 10.0905049 4.4723287 009803022
10609 1092727 101488016 4.6875482
10816 1124864 10.1880300 4.7 000615885
11025 11567625 10.2469508 4.71760 000528810
1 1191016 10,29566301 4.7526! 009433962
11449 10.3440804 4.747450M4 09345794
11664 1260712 10,3923048 4.7622032
11881 0029 10.44030656 4.7768562 L09174312
12100 1331000 104880885 4.7914199
631 10.5356538 4.8068055 009009009
1404928 10.5830052 008928571
12769 1442397 10.6301458 4.8345881 008849558
12996 1481544 10.6770783 4.8188076 08771930
13225 1520875 | 10.7238053 4.8620442 J 565,
15456 1560896 10,7703206 4.8769990
13659 1601613 10.8166538 48909732 7009
1643032 10.8627805 4.9048681 JDOS474576
14161 1685159 109087121 4.0186847




CAMBERIA SETEEL. 439
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCAL

Ko, Squares, Oubes, Squars Roots, (Oube Roots, Reciprocals,
120 14400 1728000 10.9544512 4.9324212 008333333
121 14641 1771561 11.0000000 4.9460874 008264
122 14884 1815848 110453610 -l 9596757 008196721
128 15129 1860867 11,0905365 4.9731898 008130081
124 16376 1906624 1113556287 4,9866310 008064516
125 15625 1958125 11.1803299 5.0000000 08000000
126 15876 2000376 11,2249722 5.0132979 007936608
127 16129 2048384 11.2604277 5.0265267 007874016
128 16384 2097152 11.3137085 5.0306842 007

129 16641 2146689 11.3578167 5.0627748 007751938
130 16800 2197000 11.4017543 5.0857970 007692308
151 17161 2248001 11.4456231 5.0787581 07633588
182 17424 11.4891253 50016434 L07575768
183 17689 2352687 11. 5.1044687 007618797
134 17856 2406104 | 115758360 51172240 007462687
135 18225 2460375 116189500 5.1209278 007407407
136 18496 2515456 116619038 5.1425632 L07352041
137 18769 2571453 117046999 b5,1551367 007209270
138 19044 2628072 11.7473401 51676493 L07246877
139 19821 2685619 11.7898261 5.1801015 007194245
140 19600 2744000 11.8321596 5.1924041 007142857
141 19881 2803221 11.8743421 5.2048279 007092199
142 20164 119183753 5.2171034 007042254
143 2024207 11,9582607 5.2208215 006993007
144 12.0000000 5 2414828 006944444
145 21025 12,0415M6 5.2535879 06306562
146 21316 3112136 124 52666374 006849315
147 21609 S176523 121243567 5.2776321 s

148 21904 3241792 12.1655251 3 006756767
149 22201 830749 1220656566 5.3014592 006711409
150 22500 12. 2474487 5.8132028 JO0666666T
1561 22801 8442051 12.2882067 5.3250740 006622517
152 23104 3511808 12.3288280 5.3368033 LD06578047
158 23409 3681577 12.3693169 5.3484812

154 23716 12.4096736 5.3601084 006493506
155 24025 3721875 12.4498996 58716854 006451613
156 24336 8766416 12.4899960 5.3832126 D06410256
157 24649 12.5200641 5.3M6907 006360427
158 964 34312 125695061 5.4061202 006329114
159 25281 4019679 126005202 5.4175015 006289308
160 25600 4 12.6491108 5.4288352

161 25921 4173281 12.6885775 5.4401218 006211180
162 26244 4251528 12.7279221 5.4513618 006172840
163 26569 4830747 12.7671453 5.4625566 006134969
164 206596 4410044 12 54737037 006097561
165 21225 4402125 12.8452326 65,4848066 006060606
166 27556 4574290 12,8840087 54958647 006024096
167 27889 4657463 12.94 55068784 05988024
168 28224 4741632 12.9614814 5.5178484 005952481
169 28561 4 134 5.5287748 005917160
170 28900 4913000 13.0384045% 5.5306583 E

171 20241 Hono211 18.0766968 5.6504991 J00G847953
172 20584 13.1148770 5.5612078 006813953
173 29929 8177117 13.1520464 5.5720546 L0 7
174 80278 13.1909060 6.5827702 005747126
176 30625 5359875 13.2287566 55034447 00571

176 30976 451776 132664992 b6.6040787 005681818
177 31329 13.304147 b.6146724 00564

178 91654 5639752 13.3416641 5,623 05617978
179 82041 735339 13.3790882 b5.6357408 o




CAMBRIA STEEL.

SQUARES, CUBES, SQUARE ROOTS,
UBE ROOTS AND RECIPROCALS.

Ko, Squares, Cuhes, Square Roots. Cube Roots; Reciprocals,
180 32400 5832000 134164079 D.6462162

181 32761 5920741 13.4536240 5.6566528 005524862
182 33124 6028568 134907376 5.6670611 05494505
153 33489 B128487 13.6277403 5.6774114 005464481
184 3856 13.6646600 5.6R77840 05434785
185 84225 6331625 13.6014705 0,6950192 005405405
186 34506 13.6381817 5.7082675 006376344
187 969 GHBO203 13.67T47M3 57184791 i THO4
188 3544 6644672 13.7113002 57286543 006319149
189 35721 6751269 13.7477271 5. 7387936 L05291005
190 36100 13.7840488 B. 7488071 005263158
191 36481 GO6TRTL 13.8202750 5. 7650652 L05235602
12 36864 70775888 13,8564065 5.7680082 LD05208335
193 37249 7189067 13.8924440 5. 7780066 005181347
1M 37636 7301384 13.9283883 5. 7880604 D06154639
195 38025 T414875 13.9642400 5, 7988900 L06128205
196 38416 7529536 14.0000000 5.8087857 L05102041
197 38809 7045873 144 5.5186479 05076142
198 30204 TT62302 140712473 58284767 05050505
199 39601 7880509 14,1067360 5.8382725 006025126
200 40000 8000000 14.1421356 58480355 0050

201 40401 8120601 141774469 b.B5TT660 004976121
202 40804 8242408 14.2126704 58674043 L04950495
203 41209 14.2478068 5.8771807 004926108
204 41616 14.2828569 58867653 004901961
205 42025 8615125 14.8178211 5.8063685 DO4B7E049
206 42436 8741816 14.5527001 5.90504 04854369
207 42849 8860743 143874040 5.0154817 004850018
208 43264 8998012 14.4222051 59240921 L004807692
209 43681 9120329 144668523 0034721 LD04784689
210 44100 9261000 14.4918767 5.9439220 004761905
211 44521 9393931 14.5258300 59533418 004739336
212 44044 9528128 145602195 5.9627320 004716981
213 5 9663597 14.5045195 5.9720026 JO0M694836
214 45796 9800344 14.6257388 5.O814240 004672807
216 46225 YU3RATH 14.6628783 5.9907264 JL04651163
216 46650 10077696 14,6969385 6.0000000 004620630
217 47089 10218313 14.7300199 6.0092450 JOM608295
218 47524 10360232 14.7648241 6.0184617 004557156
219 47961 10503459 14,7956486 6.0276502 004566210
220 48400 10648000 14.8323070 6.0368107 004545455
1 48841 10793861 14.8660687 6.045M435 04524887
22 49234 10041048 14.8906644 6.0550489 504505
223 49729 11089367 14.9351845 6.0641270 004484305
24 50176 14.9666205 6.0731779 004464286
=5 b0G25 15.0000000 6.0822020 O0HH
26 51076 11543176 150852004 6.0011904 004424779
& D1529 11697083 15.0665192 6.1001702 004405286
228 51984 11852352 150006689 6.1091147 004385065
29 b2l 12008989 15.1827460 6.1180332 004360812
30 52000 12167000 15.1657509 6.1260257 00347820
21 53361 12326301 15.1986842 6.1357924 04320004
22 53824 12487168 15.2316462 6.1446337 04310345
233 54289 12049337 15.2643375 6.1634495 004201845
84 B4TH6 12812004 15.2070585 6.1622401 004273504
235 56225 12077875 15.3207007 6.1710058 004255319
36 13144256 155622015 6.1797466 004237238
237 56169 13312058 15,3048043 61884 004219409
238 6644 13481 15.4272486 6.1971544 004201081
259 b7121 13651919 154596218 6. 004184100




CAMBRIA STEEL, 441
SQUARES, CUBES, UTARHE ROOTS,

CUBE ROOTS AND CIPROCALS.
Ko. Squares, Cubes, Square Roots. Cube Roots. Reciprocals,
240 57600 13824000 154919334 6.2144650 004166667
241 53081 13997521 15,6241747 6.2230843 004149378
242 58564 14172488 15.5663492 62316797
43 69049 14 15.6884573 62402515 04115226
24 59536 526784 15.6204994 6.2487998 ’
245 60025 14706125 15.6624758 6.2573248 JOUH081633
246 60516 14886936 15.6843871 6.2658266 004065041
247 61009 15069223 16.7162336 6.2743054 004048583
248 61504 15252092 | 15.7480157 6.2827613
249 62001 15438249 157797338 6.2011946 004016064
250 62500 15625000 15.8113853 [ 004000000
251 63001 15813251 15.8420795 6.3079935 003984064
252 63504 1 15.8745079 6.3163596 003968254
253 64009 16194277 15.9069737 6.3247085 003952569
254 64516 16387064 159873775 6.3830256 03937008
256 65025 16681375 15.0687104 6.3413257 003921569
256 65536 16777216 16. 6.3496042 003906250
257 66049 160745603 16.0812195 6.3578611 003891061
258 66564 17173512 16.0623784 63660968 LD03875064
259 67081 17573979 16.0934769 6.3745111 03861004
260 67600 17576000 16.1245155 6. 003846154
261 68121 17779581 16.1564944 6.3006765 003831418
262 17984728 16.1804141 6.3988279 03816794
263 69169 18191447 16,2172747 6.4069585 ¥ 1
264 69606 18300744 16.2480768 6.4150687 03787879
265 70225 18609625 16.2788206 6.4231583 P
266 70756 18821006 163095064 6.4312276 D037
267 71289 10034168 16,8401846 6.4302767 003745318
268 71824 19248832 16.3707055 6.4473057 003731343
269 72361 1465109 164012195 6.1653148 003717472
270 72000 19683000 164316767 6.4633041 003708704
271 T3 19002511 16.4620776 6.4712736 0360037
22 73984 20123648 164924225 6.4792236 03676471
273 74529 20346417 16.5227116 64871541 K
274 7076 20670824 16.5520454 6.4950653 003649655
275 Tolb25 20796875 16.5831240 6.5029572 N
276 76176 21024576 16.6182477 6.5108500 J
27 76729 21255933 16.6438170 6.5186839 003610108
278 77284 21484052 16.6733320 6.5265189 003597122
279 7781 21717639 16.7032031 6.5343351 003584229
280 78400 21952000 16.73582005 65421526 003571429
281 78961 22188041 16.7630546 6.5499116 003558719
282 78624 22425768 16.7928556 6557 003546099
283 80089 22665187 16.8226038 6.5654144 035335660
284 80656 22006304 16.8522085 6.5731385 003521127
285 81225 2149125 168819430 6.5808443 003508772
286 81796 23393056 16,9115245 6.5885323 003496503
287 82369 23639903 16.410743 6.5962023 003484321
258 82044 23887872 16.9705627 6.6038545 003472222
289 83621 24137569 17.0000000 G.6114590 003460208
200 84100 24380000 17.0293864 G.6191060 003448276
201 84681 21642171 17.0687221 6.6267054 003436426
202 85264 24807088 17,0880075 6.6342874 002424658
203 85849 25158757 171172428 6.6418522 003412969
204 86436 25412184 17.1404282 6.6493998 003401361
205 870256 26072875 17.1755640 66569302 003389831
206 RT616 25054536 17.2046505 6.6644437 003378378
297 88209 26198073 17.2336879 G.6719403 003367003
298 88804 26463502 172626765 6.6794200 03355706
209 8M01 26730899 17.2016165 6.06863831 003344482




442 CAMBRIA STEEL.
SQUARES, CUBES, SQUARHEH ROOTS,
CUBE ROOTS AN D RECIPROCALS.

No, Squares, Cubes, Square Roots, Cube Roots, Reciprocals,
800 90000 17.3206081 6.69432056 003333333
a0l 90801 27270001 17.3493516 6.7017683 003322259
802 91204 271 17.3781472 6.7001729 JL03311258
803 91809 27818127 17.4068952 6.7165700 008300330
804 92416 17.4365068 6.7239508 03286454
806 3025 28372625 17.4642492 6.7313155 00327
806 656 286562616 17.49285567 6.7386641 LO03267974
807 4249 28034443 17.52141556 6.7450067 003257324
88 4n64 29218112 L6499288 6.7533134 003246753
209 954581 29503629 17.5738968 6.7606143 003236246
810 06100 20791000 17.6068169 6.7678995 i
811 98721 17.6351921 6. 7751690 003215484
812 97344 80371825 17.6635217 6,7824229 008205128
318 97969 17.6918060 6.7806613 003194888
a4 08506 80059144 177200451 6, 7068844 003184718
2156 09225 81255870 17.7482393 6.8040921 003174608
316 9856 81564496 17.7763888 06.5112847 003164557
817 1004589 1856013 17.80449358 6.8184620 J0081564574
818 101124 32157432 17.8325045 6. 144654
819 101761 82461759 17.8605711 6.8327714 J003184796
820 102400 82765000 | 17.8885488 | 6. 008125000
321 103041 83076161 17.9164729 6.8470213 L03115205
822 103684 83896248 179443684 6,8541240 003105590
323 104329 33698267 17.9722008 6,8612120 003095975
324 104976 84012224 18.0000000 8682855 E :
325 105625 34328125 18.0277564 6.8753443 003076928
326 106276 34645976 18,0554701 L03067485
327 1 84065783 18.0831413 6.8804188 J003058104
828 107584 35287552 18.1107703 . J003048730
320 108241 85611249 18.13538571 6. L003039514
880 108900 85937000 18.1659021 6,9104232 3
831 109661 86264691 181934054 6.9173964 003021148
332 110224 365604368 18.2208672 L03012048
833 110889 86926037 18.2452876 6.9313008 003003003
334 111666 87250704 18.2756669 6.9382321 002994012
835 112225 37695875 30300562 6.9451496 002985076
836 112806 7933058 183303028 6.9520683 002076190
837 113549 88272753 18.35756598 6.9580434 002067350
338 114244 38614472 18.8847763 6.9658198 002058580
339 114921 88056219 18.4119526 6.9726526 .D02049853
540 115600 893 18.4390889 6.9795321 002041176
341 118281 89651821 184661858 6.9863651 002032351
M2 116964 40001688 18.4932420 6.9931906 00292
943 117649 40358607 18.5202592 7.0000000 002015452
344 118336 40707584 18 6472370 7.0067962 K 7
345 119025 1 o 18.5741756 7.0135791 002808551
344 119716 41421736 15.50!0‘?52 T7.0203490 002890173
847 41781923 8.6278360 7.0271068 002881844
348 121104 42144192 15.5&47531 7.0338497 0028738
849 121801 9 186816417 T7.0405806 002865330
850 122500 42875000 18.7082860 T.0472987 SA02857143
351 123201 482435561 18,7349040 7.0540041 002849003
852 123904 48614208 18.7616630 T.0006967 002840009
853 124600 43956977 18.7882042 7.0673767 02882861
354 125316 443615864 18,8148877 7.0740440 002824859
355 44738875 18.8414137 7.08064988 J002816901
356 736 45118016 18.8679623 7.0873411 02808989
857 127449 45490293 18.8944436 70039709 002801120
358 128164 45882712 18.9208879 T.1005885 02793206
859 128881 462682 18.9472958 7.1071937 002785515




CAMBRIA STEEL. 443
SQUARES, CUBES, SQUARE ROOTS,
OUBE ROOTS AND RECIPROCALS.

No. Squares. COabea, Square Roots, Ouba Roots, Roaiprosals,
860 120600 46656000 18.07360660 7.1137866 002777778
461 130321 47045881 19.0000000 7.1203674 002770083
862 131044 47437928 19.0262076 7.1260360 002762431
863 131769 47832147 19.0526589 7.1834925 002754821
364 152496 48228544 19.0787840 7.1400870 002747258
865 134225 48627125 19.1049752 7.1485695 002739726
866 183056 49027896 19.1311265 7.1530901 i
367 184659 49430868 19.1572441 7.1595988 )
868 135424 49836032 191533261 7.1660957 002717391
369 136161 50243400 19.2083727 7.1725809 002710027
870 136000 50653000 19.2353841 7.1790544 002702703
871 137641 51064811 19.2613608 7.1855162 002695418
872 138384 51478848 19.2873015 7.1919663 002688172
373 189129 51895117 19.8132079 7.1984050 002680065
874 139876 62318624 19.3390796 7.2048322 002673797
475 140625 52784375 19.3649167 72112479 002666667
876 141376 53157876 19.3907194 7.2176522 02650574
377 142120 53682633 19.4164878 7.2240450 002652520
278 142884 54010152 19.4420221 7.2804268 D02645503
379 143641 54430039 19.4679223 7.2367072 002638522
880 144400 54872000 19.4965857 7.2431565 002631579
881 145161 55306341 10.5142213 7.2445045 002624672
382 145924 D5742068 19.5448203 7.2558415 002617801
888 146689 HB181887 19.5708858 7.2621675 002610966
884 147456 56623104 19.5958179 7.2684824 002604167
85 148225 57066625 19.6214169 7.2747864 002597403
386 148096 57512456 19.6468827 7.2810794 002590674
887 149769 57960603 19.6723156 7.2873617 002583979
838 150544 58411072 10.6977156 7.2936330 002577320
880 151321 5886356 10.7230829 i 002570694
390 152100 50319000 19.7484177 7.3061436 002564103
291 152881 5977671 19.7737199 7.3 0025657545
802 153664 19.7989849 7.3186114 0025561020
303 154449 10.8242276 7.3248205 002544529
804 166236 61162084 10.8494852 7.3310369 .002538071
895 156025 61620575 19.8746069 7.3872330 002581646
596 156816 62099136 10.8997487 7.8484 H
397 157609 62570773 19.9248588 7.8495066 0025
398 158404 10.9490373 78557624 002512563
590 169201 63521199 19.9749544 7.3610178
400 160000 20.0000000 7.3680630 ]
401 160801 64481201 200249844 7.8741070 002498706
402 161604 20.0494377 7.3803227 002487
403 162409 20.07485 7.3864373 i
404 163216 65039264 20.0997512 7.3025418 002475248
405 164025 66430125 2),1246118 7. |
406 164836 66923416 20.1404417 7.4047206 D02463054
407 165649 67410143 20,1742410 7.4107850 002457002
408 166464 20,11 74108595 002450880
409 167281 68417029 20,2237484 7. 42 002444988
410 168100 65921000 20. 2 002430024
411 168921 69426531 20,2731840 7.4840038 002433080
412 169744 60934528 20.2077831 7.4410189 002427184
418 170569 97 20.5224014 74470842
414 171396 70957944 20.8460809 7.4530899 (002415459
415 172225 71473375 20.3715488 7.4590859 002409630
416 173056 71991296 20.8060781 7.4650223 002403846
417 173889 72511713 20.4205779 7.4709901 002308082
418 174724 73034632 20. 7.4769664 002302844
419 175561 78560059 204694895 7.4820242 002386635




444 CAMBRIA STEEL.
SQUARES, CUBES, SQUARE ROOTS,
COUBE ROOTS AND RECIPROCALS.

Fo. Squares, Cubes, Square Roots, Cube Roots, Reciprocals,
420 176400 T408S000 20.4939015 7.4888724 J002380052
421 177241 74618461 20.5182845 7.4048113 002375297
422 178084 76151448 20.5426386 7 5007406 002369668
423 178929 ‘76686067 20.5660638 7.6066607 002364066
424 179776 76225024 20.5912603 7.5125715 002358491
425 180625 T6765625 20.6155281 7.5184730 002352041
426 181476 TTB08TT6 20,6307674 7.5243652 002347418
427 182329 77854483 20.6639783 7.5302482 002341920
428 183184 TRA02752 206881609 7.5361221 002336449
420 184041 ‘TROGE580 20.7123152 7.5419867 L02331002
430 79507000 20.7364414 T.5478423 002325581
431 185761 2001 20.7605395 7.6606888 002320186
432 BOG21568 207846097 7 05263 002314815
433 187489 81182737 20.8086520 7.5653548 002300460
434 188356 B1746504 20.5326667 7.5711748 002304147
435 189225 82312875 2i),8566536 7.5769849 002298851
436 190096 R28R1856 208306130 7.5827885 JO02203575
437 190069 83453453 20. 7.5885793 4
438 191844 4027672 20.9284495 7.5043633 002283105
439 192721 60451 20.9523268 7.6001385 d
440 193600 85184000 20.9761770 7.6059049 002272727
441 194481 85766121 21.0000000 7.6116626 002267574
442 195364 86350888 210257960 7.6174116 002262443
443 196249 RB938307 21.0475652 7.6281519 02257336
444 197136 87528384 210713075 76288837 002252252
445 198025 88121125 210050231 76346067 002247191
446 108016 88716536 21.1187121 7.6403213 02242162
447 199809 B314623 21.1423745 7.6460272 02237136
448 200704 89015302 21.1660105 7.6517247 002232143
449 201601 90518849 21.1896201 7.6674138 002227171
450 202500 01125000 21.2182084 7.6630943 002220092
451 203401 91733851 21.2367606 7.6687665 002217205
452 204304 Q2345408 212602016 7.6744303 002212389
453 205209 G50677 212837067 7.6800857 LO02207506
454 206116 V3576664 21.3072758 7.6857328 JL02202643
455 207025 04196375 213307200 7.6818717 002197802
456 207986 04818816 213541565 7.6970023 002102982
457 208849 05443003 213775583 T.7026246 02188184
458 200764 06071912 21.4009346 7.7082388 02183406
459 210681 96702579 214242858 T.7158448 02178640
40 211600 97336000 214476106 7.7194426 J002173913
461 212521 97972181 21.4709106 7.7250325 002169197
462 213444 08611128 214041853 7.7306141 JL02164502
463 214369 00252847 21.5174348 7.7361877 02150827
4h4 215206 215406592 7.7417582 02156172
465 216225 100544625 215608587 7.7473109 J00215053%
466 217156 101194606 215870331 7.7528606 02145923
467 218089 101847563 216101828 7.7584023 002141328
468 219024 102508232 216333077 7.7630861 002186752
469 219061 103161709 216564078 7.7694620 002132196
470 220000 108823000 21.6794834 7.774C801 L02127660
471 221841 104487111 21.7025344 7.7804904 002123142
472 222784 105154048 21.7255610 7.7850028 002118644
473 223729 105823817 21. 7485632 7.7914875 002114165
471 224676 106496424 217715411 T7.7060745 JDO2109705
475 225625 107171875 21,7447 7.8024588 002106263
476 DE5TH 107850176 218174242 78079254 J002100840
477 227529 108531333 218408297 7.8133802 LN2096436
478 228484 109215352 21,8632111 7.8188456 r

002092050
220441 100902239 21.8860686 7.8242042 J02057683




CAMBRIA STEEL. 445

SQUARES, CUBES, SQUARH ROOTS,
OUBE ROOTS AND RECIPROCALS.

Yo, Squares, | Cubes, SquareRoots, | Cube Roots,
480 230400 110582000 21.9089023 7.8007853
481 231361 111284641 21.9317122 7.8351688
482 324 111980168 219544084 78405940
483 243289 112678587 219772610 7.8460134
451 24256 113370004 22.0000000 7.8514244
485 235225 114084125 22.0227166 7.8568281
486 236196 114791256 220454077 T.8622242
487 237160 | 115501808 | 22.0680765 | 7.8676130
488 238144 116214272 220007220 7.8720044
489 239121 116930169 22,1183444 7.8783684
490 240100 117649000 22.135M36 7.8837352
491 241081 118370771 221585198 78500046
492 242064 119005488 221810730 T.R44468
403 243049 119823157 22. 2036033 T.800707
404 244006 120553754 222261108 T7.0051204
495 25025 121287375 22,2485065 T.9104509
496 240016 122023936 222710575 7.9157832
407 47009 122763473 22.2034968 021

408 248004 12&50"'1992 22.3150156 02

499 249001 124251499 22.3383079 79317104
50O 5 125000000 223606798 T7.9370053
H01 251001 125761501 22.3830293 7.0422031
A2 252004 | 126506008 | 224053565 | 7.0475739
o3 2 127263527 22.4276615 T.9528477
504 2016 128024064 224490443 7.9581144
505 255025 128787625 224722051 7.9633743
i’ 2H6066 1205564216 224044458 7.9686271
b7 257049 130323843 225166605 7.9738731
B8 258004 131096512 22 7.9701122
503 250081 131872229 225610283 70343444
610 260100 132651000 225831796 7.98095697
b1l 261121 133452831 22.6053001 T.0047583
512 262144 134217728 22.6274170 8.0000000
513 263169 135005697 22 6495083 B.0052049
14 264196 135796744 22.6716681 8.0104052
515 265225 136500875 226936114 R.0155M6
He 266256 22.71 80207704
517 267289 188188413 22.7376340 80259574
518 268324 138991832 22.7506134 8.0311287
519 268561 139798359 22.7815715 8.0562035
020 270400 22.8035085 8.04145156
521 271441 141420761 228254244 8.4

522 272484 18 228473193 8.0517479
523 271 143065667 22 8691933 80568862
R4 274576 143877824 22 8010463 8.0620180
25 275625 708125 22.9128785 8.0671432
526 276676 145531576 22.9346809 8.0722620
527 277729 146365183 22.9564806 8.0773743
528 278784 147197952 229782506 B.U82

529 279841 148035889 23.0000000 8.08757TH
530 280900 1 23.0217280 8.0026723
531 281961 1{9?21.’.‘31 23.0424572 B8.0077589
552 285024 10565768 23.0651252 8. 1028390
i) 284089 1514187 23.0867928 8.1070128
gl 235156 152273304 231084400 1129803
Hah 286225 153130375 231300670 8.1180414
hah 287296 153000656 23.1516738 81230962
B37 2RRI6D 154854153 23.1732605 81281447
558 280444 155720872 23. 1948270 B.1331870
539 200521 156500819 25.2162736 8.




446 CAMBRIA STEEL.
SQUARES, CUBES, SQUARE ROOTS,
UBE ROOTS AND RECIFROCALS.
No. Sqnares, Cubes, Bqum 2 Roots, Oube Roots, Reclprocals,
540 201600 157464000 23.2379001 8.1432529 J01851852
Bl 202651 158340421 25.2504067 8.1482765 AD01848429
b2 764 8.1532039 JO01845018
b3 204540 160103007 23.3022604 8.1583051 001841621
b4 205938 160059184 23.8238076 8.1633102 001838235
M5 297025 161878625 23.3452351 8.1683092 001834862
56 208116 162771536 23.3666420 8.1783020 JN831502
M7 209209 163667323 23.3880311 B.1782888 001828154
b8 164566592 . 8.1832695 JO01824818
M9 301401 165460149 23.4307490 81882441 001821494
60 802500 166375000 23.4520788 8.1932127 J001818182
bal 303601 167284151 23.4753892 B.1981753 001814882
552 804704 168196608 23 4946802 8.2031319 00181150
558 169112377 23.51 8.2080825 001508318
564 806916 170031464 23.5372046 82130271 001805054
] 808025 170953875 23.5584380 B.2170657 001801802
Hih 809156 171879616 25.5706522 B.2228085 001798561
ho7 810249 172808603 23.6008474 B.2278254 001795332
bl 3811564 173741112 23.6220236 B.2327463 001792115
559 812481 174676879 23.6431808 8.2376614 001788909
560 31 175616000 23.60643191 8.2425706 L01785714
561 |14721 176568481 .BR54386 82474740 001782531
562 315844 177604328 23.7065392 8.2523716 J01779359
563 816969 1784563547 23.7276210 8.2572633 01776199
b64 318096 1706144 23.74R6842 8.2621492 JD01773050
565 §19225 180362125 23.7607286 8.2670294 001769912
b66 820856 181321496 23. 7907545 82719039 001766784
567 321489 182284263 23.8117618 B.2767726 001763668
68 322624 183250432 8327, 8.2816355 001760563
569 823761 184220009 23.8537209 82864928 01757460
570 824000 185193000 23.8746728 R.20153444 L001754386
A71 326041 186168411 8956063 8.2001903 001751313
572 827184 187149248 259165215 8.3010304 001748252
b73 828329 188152517 23.9374184 B8.8058651 001745201
a4 320476 180119224 9582071 R.A106041 01742160
b5 330625 190109376 23.9791576 8.3155175 A01738130
76 831776 191102076 0000000 8.3208353 001736111
a7 192100033 24.0208243 8.3251475 001733102
b8 834084 193100552 240416306 8. 01730104
79 835241 104104539 240624188 8.3347553 L01727116
580 836400 195112000 24.0831891 8.3395 001724138
581 837561 196122041 24.1039416 B.5443410 J001721170
582 838724 197137368 24,1246762 8.3401256 001718213
583 24.1453929 8.3580047 | 001715266
b4 341056 199176704 241660019 8.3586784 001712320
H8H 842225 1625 241867752 8.3634466 L0011 708402
586 843306 201230056 24, 2074369 B.3682005 001706485
687 844569 202262003 2280820 B8.3720668 001708578
588 345744 203297472 24.2487113 8.8777188 LD01700680
559 84 204336469 24 8.3824653 001697793
it ] 348100 205379000 24 15 B.3872065 J001604915
691 340281 1 243104916 8391423 001692047
592 64 207474688 245310501 83066729 001639189
593 351649 208527857 24.3515013 8.4015981 001686341
i 852836 203721152 BADGL1EG 001683502
505 854025 210644875 24.9926218 8.4108326 001680672
HO6 366216 211708736 24.4181112 84155419 001677852
597 212776173 4335854 8.4202460 001675042
508 357604 213547192 244540485 84249448 001672241
599 1 214921799 2LATHTES 84206383 001669440




CAMBRIA BTEEL. 447
SQUARES, CUBES, SQUARE ROOTS,
CUBHE ROOTS AND RECIPROCALS.

To. Squares, COubes, Bquars Roots, Cube Roots, Reoiprocals,
600 260000 216000000 244948074 8.4343267 001666667
801 361201 217081801 24.5158013 8.4390098 001663804
602 362404 218167208 : 8. T 001661130
603 9 8 84483605 1668575
604 361816 24573115 8.4530281 001655620
605 366025 221445125 24.5067478 8.4576906 652893
606 867236 222545016 24.6170673 8.4623479 001650165
607 268449 223648543 24.6373700 8.4670001 001647446
608 360664 224756712 24.6576560 84716471 001644787
609 370881 225866529 24.6779254 8.4762802 01642036
610 372100 226081000 246081781 8.4800261 001639344
611 378321 223009131 24.7184142 8.4856579 001636661 |
612 874544 220220028 24.7386338 B.4001848 001633087
613 875769 230346397 24.7H88368 8.4948065 001631321 |
614 376006 231476644 247790234 84004233 628664
615 878225, 232608875 24.79919356 8.6040850 001626016
616 879456 233744800 24.8198473 8.5086417 001623377
617 380689 234885113 24, BI04847 8.5132435 001620746 |
618 881924 2 24.8596068 8.5178408 618123
619 383161 237176659 24.8797106 8.5 001615509
620 384400 238328000 248007992 8, 001612903
621 B8HE41 23483061 240108716 8.5316009 001610306
622 386884 240641848 24.9300278 8.5861780 001607717
623 883129 241804867 24.9509679 £.5407501 001605136
624 38087 2 4 24.9799020 8.54563173 0016802564
625 390625 244140625 25,0000000 B.5408797 8
G268 891876 245314376 25.0199920 8.5544372 001507444
627 893120 25.0809681 8.55680899 00154896
628 894884 247673152 25.0699282 8.5635377 001592357
629 300641 248858189 25.0798724 8.5680807 001589825
630 396000 250047000 2. 8.5726189 o
631 398161 251239591 25.1197134 8.5771523 001584786
632 300424 25.1306102 8.5816809 001552278
633 253636137 251504013 8.5862047 J001579779
634 401956 254840104 25,17 B.5007238 001577287
635 403225 256047876 25,19002063 B8.5852380 001574808
636 404496 257250456 25.2190404 8.5097476 001572827
637 405769 258474853 25,2388589 8.6042525 001569850
638 407044 250604072 25.2586619 8.6087526 001567808
639 408321 260017119 252754493 B.6132480 001564945
640 400600 262144000 25,2082213 8.6177388 001562500
61 410881 263374721 253179778 8.6222248 001560062
642 412164 264609288 25.3377189 8.6267063 J001567632
643 413449 266847707 25,3574447 8,6311850 0015656210
644 414786 267089984 253771551 8.6850551 1552795
H5 16025 265536125 25.3068502 8.6401226
[T 417316 268686136 254165501 8.6440865 D01547HRS
647 418609 270840023 2643617 86490437 1545646
648 419904 272097792 254508441 B.6634874 001548210
649 421201 273350449 254754784 B.6579465 001540832
50 422500 274625000 25.4950076 8.6623011 001538462 |
661 423801 275804451 25.5147016 8.6668310 01536008 |
652 425104 277167808 25.6342907 8.6712665 001533742
653 426400 27844 256538647 B.67560974 J 1394
654 427716 270726264 25.5734237 8.6801237 001529062
655 420025 281011876 25.5%29678 8.6845456
656 430336 2RZI00416 25.6124969 8.6889630 001524590
667 431649 25.6320112 8.6033750 001522070
658 432064 284890512 25.6516107 B.6077843 19767
669 434281 286191179 25.6 8.7021882 001517451




CAMBRIA BTEEL.

SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS, AND RECIPROCALS.

Fa, $quares, Cabes, SquareRoote. | OubsRoots, | Reciprocals,
660 435600 287496000 26904052 L01515152
661 436021 781 2 B.7100827 001512859
662 438214 290117628 25.7200007 B.7153734 L01610674
663 430569 201434247 TASTEG 8.7107506

664 440896 202754044 25,76819756 B.I241414 A01506024
666 442225 079625 25, 7R76089 B.T285187 01508759
606 443556 206408296 8069768 8.7328018 LO01501502
667 444889 206740063 265,8200431 B.7872004 001499250
663 446224 208077632 56060 B.7410246 JL01497006
669 147561 200415309 B.7460%46 LD01494768
670 443000 800763000 B.7003401 001492537
671 450241 02111711 25, 9086677 B.7046013 001490813
672 451684 BO346H48 25.0220628 B.7500353 01488005
673, 452029 804821217 22455 B.7C33800 001485884
674 48276 S06152024 25.9615100 B.7677192 1483680
675 465625 546575 259807621 B.7720652 LD01481481
678 4569768 808915776 B.7703830 D01479200
677 458320 810238733 20.019227 B.78070:4 L01477105
678 450684 811665752 26.0884331 B.7850206 01474026
679 461041 813046539 26.0576284 B.7803466 4
680 462400 814432000 26.0763006 8.7986503 HD01470588
681 403761 316821241 67 B.7970670 468429
682 465124 817214568 26,1161297 B.8022721 001466276
683 466489 818611987 1842087 8.8065722 464129
654 467856 135 1533087 B.8108081 001461988
686 460225 821419125 20,1725047 B.8151508 01458854
(150 AT0606 822328856 26,1016017 B.E104474 LO01457726
687 471069 824242708 20,2107848 88237807 L01455604
63 473344 825660672 26,2207841 8, J001453488
650 474721 827082769 26.2458006 451879
690 476100 828509000 26,2678511 J001440275
691 477451 820030371 | 20.2868750 | 8.5408227 001447178
602 478564 331373888 8.8450854 D01445087
603 4049 832812567 26.8748982 B.5196440 JD01443001
oM 4510398 834255384 26.3488707 B.RG35085 001440022
696 450025 835702376 527 BA578459 HD01438849
695 454418 83715353¢€ 26.8515119 B.BA20052 01436722
607 485809 838608873 26.4007576 B.BOSIETS L001434720
698 457204 840065392 26,410689%6 B.8706757 432668
699 488601 BA1582000 4386051 88745000 01430615
700 490000 843000000 4575181 B.8790400 01428571
701 491401 844472101 264764046 8.8832661 4265631
702 402804 845045108 4 8.8474882 J01424501
703 494200 BAT428027 265141472 B.8017063 LH01422475
704 495016 848013664 5321 B.8 01420455
705 407025 B4 26.5618561 £.0001804 01418440
706 409488 851805816 89043366 JL01416431
707 490840 26,5804716 B 001414427
708 601264 854804912 B.9127360 001412429
709 502681 26,6270039 5.9169311 L001410487
710 B04100 B57911000 26.6458252 B.211214 001408451
T Boahzl 850425431 26,60:45833 B.0258078 JL0i406470
712 BOGDI4 860944128 26,6833251 B.0204002 014044
73 B0s5369 BE2467007 267020598 B.9336687

714 509706 S63094344 26.7207784 B.{78133 001400560
715 511225 BASG258TH TRM40 B.9420140 L01398601
718 512656 B6T061606 267551763 8.9451809 DO139G648
nr 514080 868601813 20.7708567 B.O503438 DOLSHT0
s B16624 870146232 267056220 B.9546029 L01392768
e 516961 205141754 B.0586581 001500620




CAMBRIA STEEL. 449

SQUARES, CUBES, SQUARE ROOTS,

OUBE ROOTS, AND RECIPROCALS.
Ba | Sque Cubes. Square Roota | OubeRoots | Raciprols
720 G12400 873243000 26. B.962°095 J001383859
2 b10s4l 874805361 268514432 B.9669570 001386063
722 521284 476367048 B.9711007 1385042
723 BIT03306T 26,8856503 BO752408 001353126
721 H2IT0 8503424 26,9072481 B.9794766 01351215
725 H25620 881078125 26,9258310 B.O9835080 1379210
720 H27076 8802657176 26,9413872 B.NB76573 L01377410
727 2529 26, B.0017620 001875616
728 ] 26,9814761 80958520 E
729 051441 887420439 o) 9.0000000 001371742
780 5y 880017000 270185122 9.0041124 001360863
781 634561 390617891 27.0870117 9. 001367989
732 92223168 270651085 9.01 o
783 537280 270730727 90164309 001364256
754 B38THG 27.0924544 9.
785 540225 897065875 27. 1108834 606239 001360544
736 1696 BORG8R56 27.1203199 9.0287149 JNI1358606
787 B43169 400315553 27.1477429 9.0829021 001356852
738 i 401947272 27.1661554 9.0868857 L01858014
739 B2l 403553419 27184564 9.0400055 J01353180
740 BATE00 27. 0 | 0.0450417 | .001351351
k) BB0S1 4 2. 2852 0.0401142 001349528
742 Ba0664 408515488 2. 0.0631581 L01347709
743 bO2M0 410172407 27.2580263 0.0672482 SA01345805
744 B53536 411830784 27.2763634 0.0618008 A01344036
715 BB6025 413400625 272046881 0.0658077 S01842282
746 BOG510 415160938 27.3130006 0.0604220 001340483
47 BGS009 41 27.8318007 0.0734725 J0012738683
748 418508002 27.3406887 0.0TTB197 1336898
710 661001 420189749 27.8678044 9.0815681 001335113
750 421875000 | 27.3961279 | 9.0856080 1333333
761 B4001 423564751 274043792 0.0806302 01831558
752 B65H0L 425250008 274220184 9.0086719 320787
753 BGT000 426057777 274408455 9.0077010 01328021
™ B68510 428681064 274590604 91017265 01326260
755 b70025 AABOS8TH 274772633 9.1067455
766 5671535 432081216 274954542 9.1097669 01322751
767 B730M9 435798003 275196350 9.1137818 01321004
758 B74564 435619612 275317998 9.1177981 001319261
750 B700s1 437245479 275499546 9.1215610 001827623
760 677000 433976000 | 275650078 | 90.125%053 | 001315789
761 570121 440711081 27.5802254 9.1208061 001314060
762 B806/ 27604475 9.18:35034 1812336
763 682169 4H1MMT 27,6224546 1877071 001310616
704 8105490 | 9.1417874 308901
765 B85225 447007125 B536854 9.1457742 001307160
760 DB8O766 27,6767060 9.1407578 001805453
767 588280 451217663 6047048 | 9.16587875 | 001308781
769 B80R2Y 4 27.7128129 91677189
769 091561 454756609 27.7308102 9.1616559 001300890
770 50 277458730 | 0.1656565 | 001208701
7l L1 455314011 27.7668308 9.1600225 001297017
772 Bist 4 27. 1785852 | 001295387
T BO7H20 461880917 27.8028T76 01775446 001298661
TH 599076 27 91815003 | .001291990
T 600625 465484875 27.5858218 9.1854527 001200823
T 602176 J0T2RR576 278507708 | 9.1504018 001258660
m 460007433 2TBITIVT 010874 001287001
m 605284 470010052 27802514 9.1972807 01285847
w 21.9106716 D01233607




450 CAMBRIA STEEL.
SQUARES, OUBES, SQUARE ROOTS,

OUBE ROOTS, AND RECIPROCALS.
Ko, Bquaras, Cubes, Bquare Roots, Cuba Roots. Raciprocdls,
T80 608400 474552000 279284801 9.2061641 001282061
781 609961 476379541 279463772 9.2000962 001280410
782 611524 478211768 . 9642629 9.2130250 001278772
783 613089 480048687 27.9821372 9.2169505 001277189
T84 AR56 04 0000000 9. 001275610
785 616225 483736625 28.0178515 9.2247914 1278885
786 617796 0856915 9.2287068 001272265
787 619369 487443403 9.2326189 001270648
788 4 430303872 28.0713377 9.2366277 01269036
780 622521 491169069 28.0801438 9.2404333 001267427
790 624100 493039000 28.1069886 9.2443355 001265823
791 625681 404918671 281247222 0.2482344 001264223
792 627264 496703088 28.1424946 9.2521300 001262626
798 628549 4 281602567 9.2560224 001261034
794 630436 B00566184 281780056 9,2500114 001259446
795 632025 502459875 28,1957444 9.2637 001257862
796 638616 504358336 28.2134720 9.2676798 001256281
97 635200 28.2311884 0.2715592 L001254706
798 636504 508169502 282488938 0.2754352 001258133
799 638401 510082399 28.2665881 9.2793081 01251564
800 640000 512000000 28.2842712 9.2831777 J
801 641601 13922401 2830190434 0.2870440 001248439
802 515849608 28,8196(M5 9.2009072 001246883
803 b17781627 283372546 9.2047671 001245330
B 646416 519718464 o 001243781
805 521660125 28.9725219 9.8024775 01242236
EDG 9636 523606618 28.3001801 9.506327 001240695
807 651249 525657043 284077454 9.3101750 001239157
808 652864 b27614112 284253408 9.5140190 01237624
809 654431 520475120 28.4420253 0.3178599 00
810 656100 531441000 28.4604089 9.32169756 001234568
811 657721 533411731 284780617 0,3255320 001233046
812 650044 53538728 234956137 9. 001231527
813 660969 B3T36TTOT 28.5131549 9.3331916 001280012
814 662596 530853144 28.5306852 0.3370167 001228501
815 664225 541343375 285482048 9.3408386 .
816 48338406 28.5657137 9.244657H 00122549
817 667439 545288618 28 5832119 9.3484781 001
818 660124 547243482 28, 6006993 0.3522857 001222494
819 670761 28.6181760 0.3560062 J001221001
820 672400 551368000 28,6356421 9.8500016 001219512
821 674041 B6BIRTEGL 28.6530076 93637040 001218027
B2 675684 56641 28 6706424 9.3676051 001216545
823 5567441787 28 6379766 8.3713022 001215067
84 678976 B50476224 7 9.8760063 001213502
825 561615625 28.7228132 9.8788878 001212121
826 682276 563550976 28.7402187 0.3826762 bl
827 683029 287676077 0.3864600 001209190
a28 685584 BHETER3H52 28.7749891 08002410 001207729
820 687241 560722789 28,7923801 0. 2040206 B T
830 638900 571787000 288007206 0,8077964 001204819
831 690561 578856191 8270706 0.40156601 .
832 692224 67 288444102 , 4058387 001201923
833 61559 578009537 28.86178M 9.4001064 001200450
B34 606556 28.8700582 9.4128690 001199041
835 697225 HR2AI82RT5 9,4166297 001197605
836 698596 5342770566 28.9186646 9.4203873 001196172
837 00569 BSAATE263 289909623 9.4241420 001194743
838 702244 HR8480472 28.0482207 4278096 001198317
839 703921 500680710 28.9654987 9.4816423 001191895




CAMBRIA STEEL. 451
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS, AND RECIPFROCALS.

Ko, Squares, Cubes, Bquare Roots, Cube Roots, Reciprocals,
810 T05600 592704000 28,9827585 9,4853880 001190476
841 707281 594823321 290000000 9.4391307 001189061
842 708964 BORI4THSS 29.0172363 9. 001187648
843 T10649 599077107 29,0344623 94466072 001186240
844 712336 601211584 290516781 9.4503410 001184834
845 714025 290.0688837 9.4540719 001183482
846 715716 606495736 29.08606791 9.4577999 001182053
87 717409 607645423 29,1032644 0.4615249 001180638
848 719104 GUIH001Y2 20.1204396 9.4652470 0011
849 T20801 611960049 20.1376046 9. 001177856
850 T22500 614125000 291647595 9.4 001176471
851 T24201 616295051 20.1719043 9.4763967 001175088
852 T25504 618470208 20.1 9.4801061 J001173709
858 T27609 77 20.2061637 9.48381 J001172333
854 726316 622835864 20,2232784 9.4876182 L001170960
8h5 781025 G3TH 2408830 9.4912200 001169591
856 782736 627222016 20.2574777 9.4949188 001168224
857 784449 29.27. 9.4986147 J001166861
858 Ta6164 631628712 20.2016870 9.5023078 001165501
859 787881 633830779 29,8087018 0.5069980 001164144
860 636056000 29.3257566 9.5006854 11
861 741321 638277381 20,8428015 9.5135600 001161440
862 43044 29,3508365 9.5170515 001160093
863 T44769 42735047 29.8768616 9, 5207308 001158749
i S T46496 644072544 . 3938769 9.5244063 001157407
865 T48225 647214625 20,4108823 9.5250794 001156069
B66 T49356 649461896 204278779 9.5817497 001154784
867 751689 651714368 20.4448637 9.6854172 001153403
868 TH3424 653972082 20,4618397 9.5390818 001152074
869 755161 0656234909 29.4785059 9.5427437 001150748
870 7566900 658503000 204957624 0.5464027 001149425
871 768641 660776311 29.5127001 9.5500589 001145106
872 T60884 668054848 295206461 9.5587128 001146789
878 762129 666338617 20.5465734 9.657 001145475
874 763976 667627624 29.5634910 9.5610108 001144165
875 TB85625 669921875 X 9.5646559 001142857
878 767376 672221876 20.5972972 9.5682982 001141553
877 769129 674526133 29.6141858 95719877 001140251
878 770884 676836152 20.6310648 .6755745 001138062
879 772641 679151439 20.6479342 9.5792085 001137656
830 774400 681472000 20.6647989 9.5828307 1136864
851 776161 683797841 20.6816442 9.5864682 001135074
882 TIT04 686128068 29, 9.5900939 001138787
883 BIR46538T 290.7153159 9.5087169 1132508
884 781456 BOOS07104 20.7321375 9.5073378 o v
835 783225 698154125 20.7450496 9.6000548 001129944
886 TB4096 696506456 29.7667521 0.6045606 001128668
887 786769 697864103 20,7825452 9.6081817 J001127396
888 788544 700227072 20.7903280 0.6117911 001126126
889 790321 702595269 20.8161080 0.61563077 o
890 792100 704969000 20,8328678 9.6190017 001128596
891 793581 707347971 29.8496231 9.6226030 001122334
892 795664 Kl 298663690 9.6262016 Q001121076
803 797449 712121957 20.8831056 9.62079756
894 709236 714516084 20,8008328 9.6333907 J0011 18568
865 801025 716917375 20,91656606 9.6360812 L001117818
808 802816 719523156 29.9832501 9.6405600 116071
897 804609 T21734273 20.9499583 9.6441542 001114827
868 806404 724150792 20.9666481 9.6477367 18686
899 808201 726572609 9883287 9.6513166 001112347




452 CAMBRIA STEHL.
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS, AND RECIPROCALS.

To. Squares, Cubes, Bquare Roots, Cube Roots, Reciprocals,
900 810000 30.0000000 9.6548038 L001111111
901 811801 781432701 80.0166620 9.6584684 001109878
902 788870808 80.0333148 9.6620403 L01108647
903 815409 736314827 80.0400584 9.66566096 01107420
904 817216 735763264 (0665028 9.6691762 001106195
905 819025 741217625 30,0832179 £.6727408 L01104972
906 820536 748677416 L 0998359 9.6763017 0011037563
907 822649 746142643 80.1164407 0.6708604 L01102536
908 824464 748613312 1350383 9.6834166 001101822
909 826281 751089429 80.1406269 9.65869701 001100110
910 828100 753571000 1662063 9.6005211 001098901
911 75 80.1827765 9.6 001097695
912 831744 7 30.1993377 9.6976151 001096491
913 833569 761048497 80,2158599 9.7011588 L01095290
914 E35306 7636551944 80.2324529 9. 70468989 01084092
915 837225 766060875 30.2480669 7082369 001092896
916 B39056 768576296 80.2654919 9.7117723 001091703
917 840389 771095213 9,7158061 001090513
918 842724 775620632 80.2985148 9.7183354 001083325
919 844561 776151550 80.3150128 9.7223631 001088189
920 846400 775688000 80.3315018 9.7258883 001086857
921 848241 781229061 80.3479818 9.7204109 01085776
922 850084 TR3TTT448 9. 001084509
923 851929 786380467 80.8800151 9.7364484 001083424
924 853776 ; 897 9. 001082251
925 855625 7914581256 804138127 9.7434758 001081081
926 857476 794022776 .44 9.7460857 001079914
927 7 90.4466747 9.7604930 L01078749
928 861184 790178752 80.4680924 9.7539979 001077586
929 863041 801765089 | 80.4795013 9.7575002 001076426
930 B64900 B04357000 80.4950014 9.7610001 001075269
931 866761 806954491 80,5122926 0.7644974 001074114
932 809557568 286750 9.7679922 001072961
933 870439 812166237 30.5450487 9.7714845 001071811
o34 872456 814780504 80,5614136 9.7749743 001070664
935 874225 817400875 30.6777697 9.7784616 001069519
36 876096 820025856 80.5041171 9.7810466 001068376
937 877969 8220660653 80.6104557 9.7854288 D01067286
938 825298672 80.6267857 97880087

939 881721 827936019 30.6431069 9.70923861 001084963
M0 883600 6504194 9.7958611 001063830
941 885481 838237621 80.€757233 9.7 001062699
w2 887364 80.6920185 9. 01061571
943 9 B3R5G1807 80,7083051 9.8062711 001060445
944 891136 841232884 80.7245830 9. 001069522
M5 T4 9.8181989 001058201
946 894016 246590536 30.7571180 9.8166591 001057082
w“7 8H6809 840278123 40.7738651 9.8201169 001055966
948 898704 8519713092 L TROG0SE 9.8235723 001054852
949 900601 851670349 80,8058436 9.8270252 L01058741
450 902500 857375000 30.8220700 9 8304757 001052632
%51 904401 1 30.8382879 9.8330238 001051525
952 06304 862801408 30,8544072 9.8373605 001050420
958 865528177 808706981 9.8408127 001049318
951 910116 BGSZH0664 X 9.8442536 001045218
9556 912025 870083875 30.9080743 9.8476020 001047120
956 915936 878722816 80.9192497 9.8511280 001046025
057 915849 876467493 9354166 | 9.8545017 001044932
958 917764 8702157012 20.9515751 9.8579929 001043841
950 919681 881974079 80.9677251 9.8614218 001042453




CAMBRIA STEEL. 4538

SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS, AND RECIPROCALS.

Na, Squares, Cubes, Square Roots, Cubo Roots, Reciprocals.
960 921600 884736000 80.9338068 9.8648483 001041667
961 923521 887503651 810000000 9.8682724 D01040683
062 425444 800277128 81.0161248 9.8716041 01039501
963 927360 BO2056247 810322413 4.8751185 01038422
964 420296 805841344 810483194 9. 001047344
965 931225 808632125 310644491 9.8819451 o
966 38156 901428696 BL0B06406 9.8858574 L01085197
867 935080 904231063 810966236 9.8887673 0010834126
968 937024 907080232 311126084 9.8921749 001033058
969 938961 909853200 911287648 9.8055801 001031992
970 940000 012673000 31.1448230 9.8989830 001030928
71 942841 915498611 311608729 9.9023835 01029866
972 AT 915330048 81.1760145 9.9057817 001028807
973 946720 921167317 311920479 9.9091776 001027749
974 MB676 924010424 312089781 9.9125712 01026694
975 950625 926859375 81,2240000 9.9150624 001025641
976 952576 9207141768 B81.2409987 9.0193513 001024590
97 954520 932574838 81.2560002 9.9227379 001028541
978 056484 935441852 312729015 9.9261222 001022495
979 958441 9383138739 B81.2889757 99205042 001021450
980 960400 41192000 A1.8040517 9.9328439 001020408
981 962361 44076141 813209195 9.9862613 001019368
982 064324 666168 81.3368792 9.9396363 001018330
983 966280 948862087 31.8528308 9.9430092 001017204
984 968256 952763904 318687743 9.9468797 001016260
985 970225 956671625 319847007 9.9497479 001015228
986 972196 958685250 314006369 9.9531188 001014199
987 974159 961504803 814165551 9.9564775 001018171
988 976144 904430272 314324473 9.9508389 001012146
989 978121 9067361669 81.4483704 9.9631981 J01011122
990 980100 970299000 81.4642654 9.9665549 001010101
991 982081 973242271 31.4801525 9.9699095 L001009082
992 984064 976191488 81.49603156 9.9732619 001008065
993 986049 970146657 81.5119025 9.9“561.!) 001007049
994 988036 982107784 8152776556 9.9799599 001006036
995 900025 985074875 315436206 9.9833055 001006025
996 992016 988047936 31.6504677 9.9866488 001004016
997 994009 901026973 815753068 9.98 001
908 996004 1992 315911380 9.9933289 001002004
999 998001 997002999 81.6069613 9. 001001001
1000 1000000 1 316227766 10.0000000 001000000
1001 1002001 1003003001 1.6 10.0033322 0009990010
1002 1004004 1006012008 81.6543636 10.0066622 OOUILB0040
1003 1006009 1009027027 816701752 10.0099899 0009970090
1004 1008016 1. 10.0133155 0009950154
1005 1010025 1015075125 SL.7017349 10.0166389 0009950249
1006 1012086 1018108216 317175080 10.0199601 5
1007 1014049 I 31.7332633 1 0009930487

021147343 . f
1008 1016064 1024192512 31.7400157 10.0265958 L000920635

1012 1024144 2181174 10.0398410 1
1013 1026169 1058509197 81.8276600 10.0481469 (009871668
1014 1028196 744 81,8433666 100464506 0000861933
1015 1 1MGATEITH 81.8500646 10.0497521 LO00852217
1016 1082256 1HSTTA096 BL.8T47549 10, 14

1017 1034289 1061871913 31.8904374 10.0568485 2




454 CAMBRIA BTEEL.
WEIGHTS AND MEASURES.
AVOIRDUPOIS WEIGHT.
UNITED STATES AND BRITISH.
Hundred-
Graing, Drams, Ounces, Pounds. weight, Groas Tons.
1 08657 002288 000143 [00000128 | .000000LTE
27.84876 1. 0625 003906 | LOD003488 | 000001744
457.6 16. 1. 0625 L00055804 | 00002790
7000, 266, 16. L 0080236 0004464
T84000. 28672, 1792, 112, 1. 05
5680000, 573440, ¥ 2240, 20, 1.
1 pound irdupols == 1.216278 g ds troy.
1 net ton == 2000 pounds = 892557 gross ton.
TROY WEIGHT,.
UNITED STATES AND BRITISH.
Gralns, Pennyweight, Ounoss, Pounds,
1 041667 0020838 L0001736
2% L J056 0041667
480 20. 1. 0883333
5760 240. 12, 1.
1 pound troy == 822857 pound avoirdupois.
175 ounces troy == 192 ounces avoirdupois,
APOTHECARIES' WEIGHT.
UNITED STATES AND BRITISH.
Graing, Seruples. Drame, Ounoos, Pounds.
1 05 016667 0020838 J000173611
20 1. 416667 0034722
60 8. L 125 0104167
480 24, 8, L 0833338
5760 238, 2. 12 L

The pound, ounce and grain are the same as In troy weight.
The avoirdupois grain = troy grain == apothecaries’ grain.




CAMBRIA STEEL. 456

WEIGHTS AND MEASURES—Continued.
LINEAR MEASURE.
UNITED STATES AND BRITISH.

Inches, ‘ Poat. | Yards, Rode, ‘ Furlong. ‘ Miles,
1 08333 02778 0050506 00012626 L00001578
12 1 33333 0606061 00151515 00018089
86 3. 1. 1818182 0454545 0056818
198 16.5 5.6 1. 025 003125
T920 660, 220, 40, : 125
63360 5280, 1760, 320. 8. 1,

ROPE AND CABLE MEASURE,
1 inch == 111111 span == 018889 fathom = .0001157 cable"s length,
1 span == 9 inches = .125 fathom = 00104167 cable's length.
1 fathom = 6 feet = 8 spans == 72 inches = .008333 cable's length,
1 cable’s length == 120 fathoms = T20 feet = 960 spans = 8640 inches,

NAUTICAL MEASURE,

1 nautical mile, as adopted by the United States Coast and Geodetic Survey,
equals the length of one minute of arc of & great circle of a sphere whose surface
equals that of the earth = 6080,204 feet = 1.1516 statute miles.

1 league == 3 nautical miles = 15240.618 feet.

GUNTER'S CHAIN.

1 link == 7.92 inches = ,01 chain = .000125 mile.
1 chain = 100 links = 60 feet = 4 rods = 0125 mile.
1 mile = B0 chains == 8000 links.

SQUARE OR LAND MEASURE,
UNITED STATES AND BRITISH.

Squars Bquare
TR Squars Peet, Square Yards, Squars Rods. Aeres, Miles,
1 006044 0007716 | . . .
144 1L J1111L
1204 9.0 13
30204 272.25 30.25
6272040 48560, 4840,
27878400, BOOTE00.

1 square rood = 40 square rods,
1 acre = 4 square roods.
1 square acre = 208.71 feet square,




458 CAMBRIA BTEEL.

WEIGHTS AND MEASURES—Continued.

CUBIC OR SOLID MEASURE.
UNITED STATES AND BRITISH,
1 cubic inch == 0005787 cubic foot = 000021438 cubic yard
1 cubic foot = 1728 cubic inches = 03703704 cubic yard.
1 cubic yard = 27 cubic feet = 46656 cubic inches.
1 cord of wood == 128 cubic feet = 4 feet by 4 feet by 8 feet.

1 perch of masonry = 24,75 cubic feet = 16.5 feet by 1.5 feet by 1 foot, Itis
usually taken as 25 cubic feet.

DRY MEASURE.
UNITED STATES ONLY.

Pints, Quarts, Gallons, Pocks, Bushels, Cubio Inches,
1 .50 125 625 015625 33.6008125
2 e .26 125 03126 67.200625
8 4. 1. 05 125 268,8025
16 8, 2. ; 25 537.600
[ 92 8. 4. 8 215042

1 heaped bushel = 1.25 struck bushel, and the cone must be not less than
6 inches high.

LIQUID MEASURE.
UNITED STATES ONLY.

Gills, 1 Pints, ‘ Quarts, i Gallons, Barrels, I Cubie Inohes,
1 25 A25 03125 000498 7.21875
4 1. Bl J25 03968 28,875
8 B 1. 25 007937 b1.70
32 8. 4. 15 031746 1.
2008 252, 126, 315 1. 7276.5

The British imperial gallon = 277.410 cubic inches or 10 pounds avoirdupois
of pure water at 62° F. and barometer at 30 inches,

The British imperial gallon = 1.20001 United States gallons.

1 fluid drachm = 60 minims = ,125 fluid ounce = 0078125 pint,

1 fluid ounce = 480 minims = 8§ drachms == .0625 pint.




CAMBRIA STEEL. 457

WEIGHTS AND MEASURES —Concluded.
METRIC SYSTEM.
& _HE&SURES OF LENGTH, CAPACITY AND WEIGHT,

LENOT. [Kilometre,| Hecto- | pocamotrs, | Motre IDec.imel.m 'l}ml.inem. Millimotre,

Kilolitre | Hectolitre| Decalitre Litre =
OAPACITY, or or or Decilitre, | Centilitre, | Millilitrs,
g or ave. | Dacistere, | Contisters, | Millistare.
whiGH?, | Kile- | Heco- | Dea- | Grmme |Decigramme| Oeati- | Mili-
_| B E _Eramme. E [gramme,
1 10 100 1000 10000 | 100000 | 1000000
1 10 100 1000 10000 100000
1 10 100 1000 10000
1 10 100 1000
1 1 10 100
01 1 10
001 01 1
1 myri == 10 kil = 10000 4
1 tonne = 1000 kilog == 100 quintals = 10 myriagrammes.
= 1 cubic | of distilled water at its maximum density at sea

1g
level in latitude of Paris and barometer at 760 millimetres.
1 litre = 1 cubic decimeter,

METRIC SYSTEM,
SQUARE OR SURFACE MEASURE.

o, | ot f, | S | e | dn |

or Hectare, | or Are
1 100 10000 | 1000000
1 100 10000 | 1000000
'3‘»1 01 : w‘l] . 100 ! 10000 000000
3 1

L000001 | 0001 .01 1 100 10000
.000001 | 0001 .01 1 100
000001 | 0001 01 1

METRIC SYSTEM.
CUBIC MEASURE.

Oubic Decametre. | Cubic Metre, Cubilo Decimetre. | Cubic Centimetre. | Cubic Millimetre,

1 1000 1000000 1000000000
001 3 1000 1000000 1000000300
000001 001 1 1000 1000000
000000001 000001 0 1 1000
000000001 000001 0L 1

1 cabic metre == 1 kilolitre = 1 stere,
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TABLES FOR CONVERTING UNITED STATES

WEIGHTS AND MEASURES.
CUSTOMARY TO METRIC.

Weights.

Grains Troy Ounces | Avoirdupois | Avoirdupois | Kot Tonsof | Gross Tons of

¥o. fo W Ounces Pounds to | 2000 Pounds | 2240 Pounds
Millig 6 06 Kilog to Tonnes. | {0 Tomnes,
1| 64.70802 | 31.10348 | 28,34053 45859 00718 | 1.01605
2 | 120.50784 | 62.20696 | 56.60905 90718 | 1.81437 | 2.03209
3 | 194.39675 | 93.31044 | 85.04858 | 1.36078 | 2.72156 | B.04814
4 | 250.19567 | 124.41392 | 113.39811 | 1.81437 | 3.62874 | 4.08419
5 | 823.99459 | 165,51740 | 14174763 | 2.26796 | 4.58592 | b5.08024
6 | 388.79351 | 186,62088 | 170.09716 | 2.721556 | b5.44311 6.09628
7 | 4563.50243 | 217.72437 | 198.44669 | 3.17516 | 6.35020 | 7.11233
8 | 518.30135 | 248.82785 | 226.79621 | 3.62874 | T.25748 | 8.12838
9 | 583.19026 | 279.93133 | 265.14574 | 4.08233 | 816466 | 9.14442

1 Avoirdupois Pound = 453,5024277 Grammes.
Linear Measure.
B4ths of an Inches Feat Yards Btatute Miles | Nautical Miles
No. Inch to 1o to tn to o
illimet e : - w xil

1 30688 2.54001 304801 | 014402 | 1.60085 | 1.85825
2 79375 5.08001 600601 | 1.828804 | 3.2i860 | 3.70650
3 | 1.19063 7.62002 | 914402 | 2.743205 | 4.82804 | b5.5597H
4 | 158750 | 10.16002 | 1.219202 | 3.657607 | 6.43739 | 7.41300
5| 198438 | 12.70008 | 1.524003 | 4.572009 | 8.04674 | 9.26625
6 | 238125 | 1524003 | 1.828804 | 5.486411 9.65608 | 11.11950
7| 277813 | 17.78004 | 2.133604 | 6.400813 | 11.26543 | 12.97275
8 | 317501 | 20.32004 | 2.438405 | 7.315215 | 12.87478 | 14.82600
9 | 357188 | 22.86005 | 2.743205 | 8226616 | 14.48412 | 16,6792

1 Nautical Mile
1 Gunter’s Chain
1 Fathom

1853.25 Metres,
20.1168 Metres.
1.829 Metres,

Il
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TABLES FOR CONVERTING UNITED STATES3
WEIGHTS AND MEASURES.

METRIC TO CUSTOMARY.

Welght'.
Milligrammes |  Grammes Grammes | Kilogrammes | Tonnes to Tonnes to
No. to to to Avolrdupois/to Avoirdup Not Tons of | Gross Tons of
Grains, Troy Omnoes, (Ounees, Pounds, 2000 Pounds, | 2240 Pounds,
11 .015643 03215 03527 220462 | 1.10231 98421
2 | .03086 06430 07055 440024 | 220462 | 1.96841
3| .04630 09645 10582 6.61387 | 3.30693 | 2.95262
4 | 06173 12860 14110 881849 | 4.40924 | 3.93682
5| 07716 160756 A7637 | 11.02311 | 551156 | 4.92108
6 | .09259 19290 21164 1322773 | 6.61387 | b5.90524
7| 10803 22506 24692 15.43236 | 7.71618 | 6.88044
8| .12346 25721 28219 | 17.63698 | 8.81849 | 7.87365
9 | .13889 28036 B1747 19.34160 | 9.92080 | 8.85785
1 Kilogramme = 15432,35639 Grains,
Linear Measure.
Millimetres | Osntimetres Metres Metres Kilometres Kilometres
¥o. | to B4ths of an to to to to o
Ineh. Inches. Foet, Tards, Statuts Miles, |Nautical Miles,
1 2.51968 .30370 | 8.280833 | 1.093611 62137 53959
2| 503938 78740 | 6.561667 | 2.187222 | 1.24274 | 1.07919
3| 755904 | 118110 | 9.842500 | 3.280833 | 1.86411 1.61878
4 | 10.07872 | 1.57480 | 13.123333 | 4.374444 | 248548 | 2.15837
b | 12.58840 | 1.96850 | 16.404167 | 5.468066 | 3.10685 | 269796
6 | 1511808 | 2.36220 | 19.685000 | 6.561667 | 3.72822 | 3.23756
7 | 1763776 | 2756690 | 22.965833 | 7.655278 | 4.34959 | 377716
8 | 20.15744 | 3.14960 | 26,246667 | 8.748389 | 4.97096 | 4.31674
9 | 22.67712 | 3.54330 '20.527500 | 9.842500 | b5.50233 | 4.85633
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TABLES FOR CONVERTING UNITED STATES
WEIGHTS AND MEASURES.

CUSTOMARY TO METRIC.

Square Measure.

Bquare Inches Square Peel Square Yards Acres Bquara Miles

Ko, to Square to to fo to Square
Centimetres, | Square Metres, | Square Metres, Hectares, Kilometras,

1 6.45163 00290 .83613 A0470 2.58000
2 12.90325 18581 1.67226 80939 5.13000
3 19.35488 27871 2.50839 1.21409 7.77000
4 25.80660 87161 3.34452 1.61879 10.35999
b 8225813 46452 4.180656 2.02349 12.94999
6 38.70975 06742 5.01679 2.42818 156.53999
7 45.16138 65032 5.85202 2.83288 1812999
8 51.61300 74323 6.68905 3.23758 20.71999
9 | 5806463 | 83613 | 752518 | 364228 | 23.30099

1 Square Statute Mile = 259.00 Hectares.
Cubic Measure.
Cubis Inches Cubis Inches Cuhic Peat Cubic Tards
¥o. to o o - ta

fubie Contimetres, | Oubic Decimstrex, | Cubic Metres, Cubic Matres,

1 16.38716 01639 02832 76456

2 32.77432 03277 05663 1.62912

3 4916148 04916 08495 2.29368

4 60.54864 06555 11327 3056824

b 81.93580 08194 14159 3.82280

[ 08.32296 09832 16990 4.58736

7 114.71013 11471 19822 5.35192

8 131.09729 13110 22654 611648

9 147.48445 14748 25485 6.88104
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TABLES FOR CONVERTING UNITED STATES

WEIGHTS AND MEASURES.

METRIC TO CUSTOMARY.

Square Measure,

Square Centi- | Square Metres | Sjuare Metres Heotares Squara Kilo-
Ko, metres to to to fo metres to
Square Inches, | Square Feet, Square Yards, Acres, Squara Miles,
1 15500 10.76387 1.19599 247104 38610
2 .31000 21.52773 2.89197 4.94209 7220
3 46500 32.20160 3.58796 7.41313 1.15830
4 .62000 43,05547 4.78304 0.88418 1.54440
] 77600 5381934 5.97993 12355622 1.93050
6 83000 64.58320 717591 14.82626 2.31660
7 1.08500 75.84707 8.37190 17.20731 2.70270
8 1.24000 86.11094 9.56788 19,7635 3.08880
9 1.39500 96.87481 10.76387 22.23940 8.47490
1 Hectare — ,003861 Square Statute Mile.
Cubic Measure,
Cubis Centimetres | Oublsc Decimetres Cubis Motres Oublc Metres
To, to fo to to
Cubie Tnches, Cubio Inches. Cubie Foet. Cubis Yards,
1 06102 61,02338 35.31445 1.80794
2 12206 122.04676 70.62891 2.61589
3 18307 183.07013 105.94336 3.92383
4 24409 24409351 141.25782 5.23177
b 30512 305.11689 176.67227 653971
6 614 366.14027 211.88673 7.84766
7 42716 427.16365 247.20118 9.15560
8 48819 488.18702 282,51564 10.46354
9 54921 549.21040 317.83009 11.77149
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TABLES FOR CONVHEHRTING UNITED STATES
WEIGHTS AND MEASURES.

CUSTOMARY TO METRIC.

Capacity Measures.

Fluid Drachms | Fluid Ounces
Liquid Quarts Gallons Gallons Bushels
to Millilitres | to Millilitres
Yo, to o to to
or Cubio or Cubie
Litres, Litres, Cubis Motres, | Hectolitres,
Cantimetres, | Contimotres,
1 04636 | 3.78543 | .00379 .35239 | 3.69671 | 29.57370
2| 1.80272 7.67087 | .00757 70479 7.39343 | 59.14741
3 | 283908 | 11.35630 | .01136 1.06718 | 11.09014 | 88.72111
4 | 378543 | 1514174 | .01514 1.400E7 | 14.78685 | 118.20482
b5 | 473179 | 1892717 | .01893 1.76196 | 18.48357 | 147.86852
6 | b.67816 | 22.71260 | .02271 2.11436 | 22,18028 | 177.44222
7| 6.62451 | 26.49804 | .02650 246675 | 25.87699 |207.015693
8 | 7.67087 | 30.28347 | .03028 281914 | 29.57370 | 236.58063
9 | 851723 | 34.06891 | .03407 3.17154 | 33.27042 | 266.16334
Miscellaneous.
e ™" e s Foot-Pounds | United States
Linoal Foot to | Square Inch o | Square Foot fo | Cuble Foot to
to Horsepower
Ko, | Kilogrammes | Eilogrammes | Eilogrammes | Kilogrammes
Eilogramme- | to Metria
per Lineal per Square | per Square per Cubio o =
Metro, | Oontimtrs, |  Motre Metra, o
1 1.48816 | .07031 4.88241 | 16.01837 13826 1.01387
2 2.97632 | .14061 0.76482 | 82.03674 27661 2.02775
3 4.46448 | 21092 14.64723 | 48.05510 A1477 | 3.04162
4 595264 | .28123 19.62063 | 64.07348 55802 | 4.065649
b 7.44081 | .35153 24.41204 | 80.00185 69128 | 5.06937
6 8.92897 | .42184 20.20445 | 96,11021 .82053 6.08324
7| 1041713 | 4R16 34.17686 | 112.12858 6779 | 709711
8 | 1190520 | .56245 89.05927 | 128.14605 | 1.10604 | 8.11098
9 | 13.39345 | 63276 | 43.04168 | 144.16532 | 1.24430 | 9.12486
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TABLES FOR CONVERTING UNITED STATES
WEIGHTS AND MEASURES.

METRIC TO CUSTOMARY.
Capacity Measures.

Litres Tw | Ot | Mo | e o | MBS s
Cubie Centi- | Cubic Centi-
Yo o to ts to
metres Lo metres to
Finid Quarts, |  Gallons, Gailons, Bushels
Fiuid Drachms,| Flnid Ounees,
1| 1.05668 26417 | 264.17047| 2.83774 270651 | 03381
2| 211336 52834 | 528003, 5.67548 54102 | 06763
3 | 3.17005 J9251 | T92.511400 851323 81155 | 10144
4 | 422673 | 1.05668 | 1056.68187| 11.35007 | 1.08204 | .13526
5 | 528341 | 1.32085 132085284 14.18871 | 1.35255 | .16907
6| 6.34000 | 1.58502 |1585.0¢ 17.02645 | 1.62306 | .20288
7| 789677 | 1.84919 |1849. 19827 19.86420 | 1.80357 | .23670
8 | 845346 | 2.11336 | 211336374 2270194 | 216408 | 27051
9 | 9.51014 | 237763 |2377.63420 25.58008 | 2.43460 | .30432
Miscellaneous,
por Linsal | por Square por Bquare |  per Cubio
Motres | Horsapawer lo
Ho. | Motre to Centimetrs to Mokre to Metrs ta
Pounds par | Pounds per | Pounds per | Pounds per - by i
Lineal Foot. | Squsre Inch. | Square Post. | Cubia Foot. e e
i 67197 | 1422340 ( 20482 | 06243 7.23300 | 98632
3| 134398 | 2844680 | 40063 | .12486 | 14.46600 | 1.97264
8| 201500 | 42.67020 | .61445 | .18728 | 21,69800 | 2.95895
4 | 268787 | 5689359 | .BIO27 | .24971 | 2803190 | 3.94527
5| 885084 | 7111699 | 1.02408 | .31214 | 36.16499 | 4.93159
6| 4.03180 | 8534039 | 122800 | .37457 | 43.89790 | 591791
T | 470377 | 99.56379 | 143372 | .43700 | 50.63098 | 6.90423
8| 587574 |113.78719 | 1.63854 | .49943 | 57.86398 | 7.89054
9| 6.04770 1128.01059 | 1.84335 | .56185 | 65.00008 | 8.87686
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