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ERRATA.

Page 89, Last column, 8th line from bottom, change 1,88 to read 188,
Page 42, Sixth line of text, change “net tons " to read pounds.

Page 75, Safe load for 87 17.756 1b. I-Beam, span 16’ 0'/, change
94080 to read 9480,

Page 96, Spacing for 15’7 80 Ib. I-Beam, distance between supports
10’ 077, change (2.2 to read 1022,

Page 106, Spacing for 157 55 Ib, I-Beam, distance between supports
12/ 07*, change 44.4 to read 404.

Page 120, Spacing for 15" 75 1b. I-Beam, 24’ between supports,
change 19.8 to read 9.8,

Page 138, Formula for Shear or Reaction at Right Support, insert letter
1 in denominator of first fraction,

Page 195, In signs for rivets flattened to 1§’/ high, second column,

Qutside Qutside

(Farside) '© 7% (Nearside).

change

Page 215, Column “ Area at Root of Thread " for Diameter of Screw
212!, change 8.175 to read 3.715.

Page 265, Decimal for 177, change 0,838 to read 0833,
Page 278, In first column, eighteenth line, change 1%/ to 11"/,

Page 302, Change circumference 235.6336 for diameter 751 to read
235.9336,

Page 809, Secant 92 20/, change 1,01432 to read 1.01342.

Page 334, Last line, last word, change ¢ points "' to pints.

Page 337, Linear Measure, Kilometre to Statute Miles, seventh line,-

change 7.84959 to read 4.84059.




PREFACE.

This, the fourth edition of our handbook, is much larger than the
preceding ones, and in place of the tables of weights and dimensions
of the earlier editions, it includes plates of sections, complete tables of
weights, dimensions and properties of the principal structural shapes
manufactured by us, together with various other data, formule and
tables of value to engineers and others.

The tables pertaining to structural shapes were specially prepared
for this edition, and those giving the properties of 1 Beams, Channels
and Angles, safe loads of I Beams and Channels, and spacing of I Beams
are given in detail for each section, so that required information can
be obtained without interpolation, a feature which it is believed will
add to their value and convenience,

The general mathematical tables, engineering formulee, and informa-
tion relating to materials not manufactured by us, have been carefully
compiled from original or authentic sources, and have been amplified
or condensed, corrected, or rearranged in a manner thought best to
insure accuracy and convenience in use,
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GENERAL INFORMATION.

Our product is almost exclusively steel, made by the Bessemer or
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
29 and 23. The standard proportions of beams and channels are
further shown on Plate 24.

The principal structural angles now made are limited in number to
conform to the American Standards, adopted December, 1895, and
include eleven base, or a total of sixty, sizes for equal leg angles, and
nine base, or a total of seventy-four, sizes of unequal leg angles, all
varying in thickness by onesixteenth inch, as shown on Plates 12 and
14 and tables herein, It is believed that these standard 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 them as shown on Plates
18 and 15.

The method of increasing the sectional area of shapes from minimum
or base sizes to intermediate and maximum sizes, is shown on page 21.
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 thick-
ness equal to the increase of the dimensions stated,

The method of increasing the thickness of angles and Z Bars from the
minimum has the effect of adding to the length of the legs, as shown
on page 21, so that for intermediate and maximum sizes the legs will be
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somewhat longer than the minimum or nominal dimensions, except in
a few cases for which we have finishing grooves. The plates of draw-
ings of sections, pages 2 to 20 inclusive, show the minimum or base
sizes of the various shapes. Sections shown on the plates or lists for
which more than one weight is stated can be rolled of different thick-
nesses to produce the stated weights, Others for which only one
weight is given cannot be varied. Each section shown herein is num-
bered, both in the plates and tables, for convenience in reference and
ordering.

I Beams and Channels should be ordered of weights shown in the
tables. Intermediate weights will be charged for at the next higher
weight on the list.

Deliveries of shapes of standard weights and sizes which are kept in
stock can be made more promptly than of special sizes made to order.
Orders should specify either the thickness or weight, but not both.

All weights are staled per lineal foot of section. Weights of rolled
sections are calculated on the basis of 489.6 pounds per cubic foot of
steel, and 3.4 times the sectional area in square inches equals the weight
in pounds per lineal foot. In calculating the weights, areas, and
properties of I Beams, Channels, and structural angles for the lists
and tables herewith, the fillets and smaller rounded corners were not
considered.

Structural material unless otherwise ordered will be cut to length
with variation not to exceed } inch above that specified. For cutting
to exact lengths or with less variation than § inch an extra price will
be charged,

All sections shown herein are steel.
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OFFICES FOR SALE OF

CAMBRIA IRON CO.'S
STRUCTURAL STEEL.

GENERAL OFFICE, ( Harrison Building, S. W. Cor. Fifteenth and
Market Streets (opposite P.R.R. Offices

PHILADELPHIA: |  and Terminal Station).
AT, T e SR e a0, 325 Decatur Street.
BALTIMORE...... ssssnsrsesss..802 Equitable Building.

BOSTONL ~vielawere ==t veilsinyasneal D BilDy Street,
CHICAGO ...eussssssssscsssssssvestern Union Building.
CINCINNATI .. ovseasanssssesss. . Neave Building,
CLEVELAND . .,.. sesssrsessssssberry-Payne Building,
DETROIT .4 sv's s nswusanisbano st snivewberry Bullding:
NEW YORK iu csusesssasssnesssss 100 Broadway,

KDMATR L1 oo vnnsinstvinennss «« «+.808 South Thirteenth Street.

PITTSBURG..0uessessesssasasss.. 818 Park Building.

STE LRI 0 s anisae e vessss716 North Second Street.
WORKS AT

JOHNSTOWN, PA.
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STEEL RAILS.

Steel T-Rails, 8 1bs. to 100 Ibs. per yard,
Angle and Plain Splice Bars,
Standard and Special Track Bolts and Nuts,
For Detailed Information, see T-Rail Catalogue.

STEEL STREET RAILS,
Girder, Groove, Guard, and Special Rail Sections.
Brace and Plain Tie Plates, Tie Rods, ete.
For Detailed Information, see Street Rail Catalogue.

OFFICES FOR SALE OF
CAMBRIA IRON CO.'S
STEEL RAILS AND TRACK MATERIAL.

PHILADELPHIA: § Market Streets (opposite P.R.R. Offices

GENERAL OFFICE Harrison Building, S. W. Cor. Fifteenth and
{ and Terminal Station).

CHICAGO ,..... ssssesessacsssss Western Union Building,
CINCINNATI...... P AR 0 vens=.5.W. Cor. Elm and Pearl Streets.
DETROIT,...0veueeenennsnsanas.4) Newberry Building.

NEW YORK ..... CE e vesesees 38 Wall Street,

OMAHA SR vites vavesnrv ol Thoke First National Bank Building.
PITTSBURG.,vavsasvsnssssseesa. 8318 Park Building,

SILOU 50/ v 0 us sawsvasimaamas 716 North Second Street.

ST. PAUL cvevvversssssasnsenss:100 Endicott Arcade,

TOLEDO ..ounvavsncinss +sesssss .. Nasby Building.

WORKS AT
JOHNSTOWN, PA.
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STEEL AXLES.

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

CRANK PINS, PISTON RODS.

Axles, Crank Pins, and Piston Rods, made to any
requirement and treated by the
CorrIN ToUGHENING PROCESS.
( Patented.)
Side Rods, Guides and General Forgings.

GENERAL OFFICE,

PHILADELPHIA : Market Streets (opposite P.R.R. Offices

Harrison Building, S. W. Cor. Fifteenth and
{ and Terminal Station).

New York OFFICE, 33 Wall Street.

WORKS AT

JOHNSTOWN, PA,
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GAUTIER STEEL DEPARTMENT
OF
CAMBRIA IRON CO.

MERCHANT BAR STEEL,

Including Tire, Toe Calk, Machinery, Carriage Spring, Railroad
Spring, Hoe, Rake, Fork, cfe.

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.

Prow STEEL,

Flat and Finished Plow Shapes, Digger Blades, Slabs (Penn and
Pernot), Hammered Lay, Rolled Lay, ete.

CoLp RoOLLED STEEL,
Rounds, Squares, Flats, Shafting, and Special Shapes.

I

.Steer. Harrow Discs,
13/ to 20’/ diameter with rolled bevel,

CamBrIA LiNK BArs WIRE,

For Gautier Steel Department Products not listed herein, see special
Catalogue, or address,

GAUTIER DEPARTMENT,
Cambria Iron Company, Johnstown, Pa.

LOCAL OFFICES FOR THE SALE OF GAUTIER
DEPARTMENT PRODUCTS.
New Yorx,...... vesssssssessss102 Chambers Street.
PHILADELPHIA, ..,.... o S Bourse Building.
CHICAGO.....cvurausiessnnassss. Western Union Building.
ATLARTA 5y s s v 0nis's sesasssssss 020 Decatur Street.
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STRUCTURAL STEEL SHAPES

MANUFACTURED BY

CAMBRIA IRON CO.




CAMBRIA STEEL.

teee - 3,33

——

STANDARD BEAMS

B.B
WT. 5.5, 6.5 AND 7.5 LBS.
T_ .I L
B
4] =
o 1
] ot s el
£ Rld- s
B.9
WT. 7.5, 6.5, 9.5 AND 10.5 LBS.
by oo Riv’
-l
[(s] "
© : “—A 5
i (9 | i
i ' .
= O

B.13 N

el

B.17 14
WT. 12.26, 14.75 AND 17,25 LES,
33" -?ra-\-"
e
1 o5 18
B.21 157
WT. 15, 17.5, AKD 20 LBS.
” -
T
ffenaomcsasiues:

-

Y




5.00%

CAMBRIA STEEL.

STANDARD BEAMS.
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BEAMS.
SPECIAL 12"BEAM.
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SPECIAL BEAMS.
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STANDARD BEAMS.

378 _a?n" ;-E"
\ _jl- -
&r

18%-—---
i}

40" B.65
WT. 55, 60, 65 AND 70 LBS.

o

Ay iy e

B
i

mo M

-6.00




CAMBEIA STEEL.

BEAMS.

SPECIAL 20"BEAM.
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STANDARD BEAMS.
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STANDARD CHANNELS.

o
e " c- 9 18

WT. 5.25, 6.25
AND 7.25 LBS,

1 ag"

18"

e C.17 205
% WT. 8,10.5, 13 AND 15.5 LBS. | | ‘&g
o) o
i <
I‘ ‘-30” .2;0” . 1:. __‘t_
M S s —8"1---------------&
318" c.21 41 o
= WT. 0.75, 12.25, 14.75, o
g 17.25 AND 19,75 LBS, ‘@
ol al ¥
; 81" .:21” il 0
i i | FeTT]
* ()




10

CAMBRIA STEEL,

STANDARD CHANNELS,
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11
CHANNELS.
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STANDARD ANGLES WITH EQUAL LEGS.

A.15 A 17

WT. 40TO
7.7 LBS.

A.B
WT. 0.58 TO
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SPECIAL ANGLES.
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STANDARD ANGLES WITH UNEQUAL LEGS.
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[ » [
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SPECIAL ANGLES WITH UNEQUAL LEGS.
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A WE2dTO kWS

'g(.:
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Z-BARS.
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TROUGH CHANNELS.
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T-BARS.
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Te T
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METHOD OF INCREASING SECTIONAL AREAS.
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STANDARD BEAMS.
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STANDARD CHANNELS.
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STANDARD BEAMS AND CHANNELS.

= negne - R - —

o T A TS

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

s = Minimum Thickness of Web —t Minimum for all Channels
and Beams, except 20// I and 24// L.
For 20/’ Standard I s =.55// t Minimum = .50/,
For 24/ Standard I s —.60// t Minimum — ,50//,
For 207/ Special I s = .65/ t Minimum = .60/".

The Slope of Flange of all Beams and Channels is 162

=90 — 27/ — 444/ — 3/ per foot.
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TABLES OF SQUARE, ROUND AND FLAT BARS

ROLLED BY CAMBRIA IRON CO.

STEEL SQUARES.
All sizes from & /7 to §} // increasing by J,
All sizes from 3}/ to b} // increasing by } //

STEEL HAND ROUNDS.
All sizes from } /7 to 8/ increasing by ; //
All sizes from 3} '/ to 6} // increasing by } 7/
STEEL GUIDE ROUNDS.
All sizes from % '/ to }4// increasing by J; //
All sizes from § // to § / increasing by J, //
All sizes from $} /7 to 1} /7 increasing by ;'
All sizes from 1] /7 to 2 // increasing by } //

SHEARED PLATES.

WIDTE. ‘ mopes. (0T wom monss, [T
1 g —I;l__ # s : !I kY
Tuches. | P |Inches| b7 Feot, | Toches |7 | Inohes| DY Foet,
Inches, | Inches, Inchee, Inches.
68| 3 | & 12 12t016) b [ | 8
W “ Il " f’ 18 i " “ ﬁ 15
W W | [ }‘ﬁ m [ “ [ }to} ‘,’_ mws
Bto12 © 10 |16to20 © y | 12
“ “ “ _"‘_ 16 “ “ “w to 4| 20 lﬂ 8
woowu (13 i,‘;’_ 20 ‘20(028 () w“ I [ 20 (1} ‘

Maximum weight of finished plate not to be over 400 pounds,

NUT IRON.

WEIGET WEIGHT
WIDTE ‘ THIODMES. | oo ooy WIDTR ‘ TRICENESS. 1 gt
Inehas, ‘ Inches. Pounds. Inches, | Inches. ' Pounds,
8 T I A A O -
1 2.90 2r, 1 10.31
14 3.2 2 1 12.19
1 4.30 27 1 14.22
1 1 5.63 1 16.41
lﬁ 1% 6.68




28 CAMBRIA STEEL.
L e s STEEL FLATS. DEEEES
WIDTH. THICKNESS, WIDTH. THICKHESS.
Tnersas- Inereas- Inmu: Im‘.‘ms—
Tnches, | 0827 Tnches. EDY | tmches. VBB | rucnes | I617
| Inches, Inches, Inches, Inches,
{to & T to §} dc 3 1088 & |Yktol L
B ffl ¥ T’ pll kI e V-
]
/ i ’i “ 12 ,‘ L * 51’ ﬁ I 1 n&
l " . LL J‘w }5 i e L 4§a !]‘ l'[lﬂ i 2% 11!
1 012 5 By
I &t 7% « o e
:o’l L T '% b Sy M & | de" 1 Bl
}{" i ]i"| “ INo.18 g't&oml}fa gauge gttu‘l!e 6' 1& : 3 :t
Iu‘ s o1d T v gl;)é 14 | ‘a Gy 633 I et 2}’2 ‘ﬁ
1“2 :“ 18 % :: No, ISE i'loo l1'2 gange. gaﬁe. :.r‘ ;;'& :: Q% ;;l
" “ i ?! E Ll 1. * .‘,z' “ 7!} Ll 3 L) ’,,
132 13} o (No.l6to i\Io}éz gauge. gauf‘e i
“ " Ll “w “ o “ [
1 L 4o
i“ No. 16 ;.0 No. 12 gauge. gauge. 84, * 8§ " .
i :’:‘0 1 * 0 Wi 9!; i T TS “
“ Heq o
'I i 1% J’ 9“ ]ﬁ e 10 |IID!§ i LT i i
lﬂ 4t % T
o lié i e. i 2 i’ ll i llgi L i w “ i
“ *ll 2[,1 i 12 i i I
D M o %% % ¥

177 to 8} // increasing by 4

SAOUARE-CORNERED STEEL BILLETS.

ROTJND-GORNERED‘ STEEL BILLETS.

l APPROXIMATE APPROXIMATE ‘umm{m

ST WEIGHT SIZE. WEIGHT SIZE. WEIGHT
PER FOOT. | PER FOOT. | _PER FOOT.
Tnches. ‘ Pounds. Tdhes l Pounds, Tnches, ‘ Pounds,

3 x3 31 41 x4 61 b xb 8

31 x 8} 42 5 x4} (4 5; x5} | 108

4 x4 54




CAMBRIA STEEL. 27

SQUARE STEEL BLOOMS.

67 to 14 // increasing by §

RECTANGULAR STEEL BLOOMS
AND SLABS.

WIDTH. THICKNESS, WIDTH. THICERESS.
| [ewt| | e e
ohen | % | ok [ Y | mnches | DY Inches. | b7
i Inches. | Inches, Inches, Inches,
67 | |2t 4 13 Ettoiﬂ' {
Stotd| 1 |23« 4| # 14 2} « 13 |
] 4“5 15 2 w2 |
7 4 o [ W 16 8L & 11 “
8 4 7 4 1? 2 “ 9| i
1] 4 u § W 18 8L« 7 i
10 g gy, 19 2L« 5 #
i1 3 «10| © 20 | 2L 4| o
12 2;.; 11 w __-___|_ - 3

STEEL INGOTS.

SIZE. GRADE,

STANDARD,

Top, 17177 x 19} 7/ |
Bottom, 201 /7 x 22} //
6000 to Ibs. BESSEMER Or OPEN HEARTH.

SPECIAL,
1577 to 85 /7 square or round.

7000 to 35000 1bs.
Maximum length 20 ft. OreEN HEARTH,




28 CAMBRIA STEEL.
WEIGHTS AND DIMENSIONS OF
STANDARD I-BEAMS.
in | 0 wEE:t Ins Dl | Widh [
et Beam, 0 Soc_k{un. Web, Flange.  |Number of
" | Tnches | Pounds. | 8g.0n Inches, | Inohes. | Section.
B 3 5.5 1.63 AT 2.33 2
% ¥ 6.5 1.91 26 2.42 t
¥ i 7.5 2.21 .36 2.52 4§
B9 4 7.5 2.21 19 2.66 2
", : 8.5 2.50 .26 2.78 "
“ d 9.5 2.79 B4 2.81 i
i “ 10.5 3.09 A1 2.88 .
B 13 5 9.75 2.87 21 3.00 2
4 ' 12.25 3.60 38 3.15 "
p o 14.75 4.34 jill 3.29 ¥
B17 6 12.25 3.61 23 8.33 2
i . 14,75 4.34 35 3.45 %
" . 17.25 5.07 AT 3.57 %
B21 I 15.0 4.42 25 3.66 2
H « 17.5 5.15 35 3.76 "
7 " 20.0 5.88 46 3.87 "
B2 8 17.75 5.33 27 4.00 3
1 i 20.25 5.96 .35 4.08 "
L 54 22.75 6.69 A4 417 "
§ N 25.25 743 53 4.26 f
B29 9 21.0 6.31 29 4.33 3
% " 25.0 7.35 A1 4.45 st
1 ks 30.0 8.82 57 4.61 iy
g . 35.0 10.29 73 4.7 s
B33 10 25.0 7.87 sl 4.66 3
7 : 30.0 8.82 Ab 4.80 %
e = 35.0 10.29 .60 4.95 s
" - 40.0 11.76 75 5.10 at
B4l 12 315 9.26 .35 5.00 3
i £ 35.0 10.29 A4 5.09 Ly
; s 40.0 11.76 .56 6.21 ’
B 53 15 42.0 12.48 A1 5.50 4
i " 45.0 13.24 A6 5.55 3
S s 50.0 14.71 .56 5.65 e
3 # 55.0 16.18 .66 5.75 o
2 s 60.0 17.65 75 5.84 e




CAMBRIA STEEL, 20
WEIGHTS AND DIMENSIONS OF
STANDARD I-BEAMS.
- | 7| Y| b ] Vs | e
e Fat Bestion, Web. | Pange Number of
U b | Pounds. | ST | Doobes | Jches. | Section,
B 65 18 55.0 15.93 Ab 6.00 [
L " 60.0 17.66 bb 6.10 “
“ “ 65.0 19.12 64 6.18 “
“ L 70.0 20.59 a2 6,26 i
B73 20 65.0 19.08 B0 6.25 7
“ . 70.0 20.59 b8 6.33 W
“ “ 75.0 22.06 05 6.40 “
B 89 U 80.0 23.32 50 7.00 8
“ @ 85.0 25.00 57 7.07 "
“ # 90.0 26,47 .63 713 -
“ “ 95.0 27.94 69 719 “
“ “ 100.0 204 | 5| 7% “
WEIGHTS AND DIMENSIONS OF
SPECIAL I-BEAMS.
| 0 Weight b Tk | Vil | g
e Boam, L | Sedtin, _ Wb, |  Fiange, |Number of
o | sk, Pounds, 8q. Inches, Il_uy_-_._l Inches, | Section.
B 105 ] 12 40.0 11.84 A6 5.25 4
“ “ 45.0 18.24 .b8 5.37 “
“ | w 50.0 14.71 70 5.49 “
“ | & 55.0 16.18 52 b.61 “
B 109 156 60.0 17.67 59 6.00 5
L “ 65.0 19.12 .69 6.10 »
“ “ 70.0 20.59 .78 6.19 L
s bl 7.0 22.08 88 6.29 -
“ “ 80.0 23.58 98 6.39 t
B 113 15 80.0 23.57 80 6.40 b
“ L 85.0 25.00 90 6.50 “
“ “ 90.0 26,47 09 6.59 »
L = 95.0 27.94 1.09 6.69 “
“ ¥ 100.0 29.41 1.19 6,79 “
B 21 20 80.0 23.73 .60 7.00 7
W “ 85.0 25.00 .66 7.06 “
L L 90.0 2647 T4 7.14 ¥
“ “ 95.0 27.94 81 721 “
“ . 100.0 20.41 88 7.28 “




30 CAMBRIA BTEEL.,

‘WEIGHTS AND DIMENSIONS OF
STANDARD CHANNELS.

_ ]l ept Weight b ks | id ;
St | oot | Tt Stion, | Veb, | Paage | o
Kumber, a . | [Numberol

Tnches, Pounds, 8q. In Inches, Inches, | Section.
C b 3 4.0 1.19 okl 1.41 9
i i 5.0 147 26 1.50 %
“ “ 6.0 1.76 36 1.60 5
C 9 4 5.25 1.56 A8 1.58 9
[ 0 &25 1.84 A 1.% “
L 5! 7.25 2.13 .33 1.73 L
013 5 6.50 1.95 A9 1.76 9
L it 9.00 2.65 33 1.89 i
i 4 11.50 3.38 48 2.04 L
017 6 8,00 2,38 20 1.92 9
H L 10.50 3.09 a2 2.04 i
i « | 1800 3.82 A4 2.16 i
i e 4.56 56 2.28 =
021 7 9.75 2.85 21 2.00 9
s L 12.25 3.60 32 2.20 "
i & 14,75 4.34 A2 2.30 -
L “ 17.25 5.07 53 2.41 $4
“ " 19.76 5.81 .63 2.51 i
025 8 11.256 3.35 2R 2.26 10
L it 13.75 4,04 81 2.35 s
« & 16.25 4,78 40 2.44 S
“ # 18,75 5,51 49 2.63 &
“ s 21.25 6.25 58 2.62 i
029 9 13.25 3.89 23 248 10

“ “ 15.00 441 29 2.49 5

gt e 20.00 5.88 45 2.65 ¥

“ & 25.00 7.35 61 2.81 H

033 10 15.0 4,46 24 2.60 10

“ (U 20.0 5.88 38 2.74 i

i " 25.0 7.35 53 2.89 g

i “ 30.0 882 .68 3.04 =

i “ 35.0 10.29 82 3.18 5
041 12 20.5 6.08 28 2.04 10
L iz 25.0 7.35 39 3.06 g
i i 30.0 8,82 Sl 317 L
“ “ 35.0 10.29 64 3.30 <
# “ 40.0 11,76 .16 3.42 #




CAMEBRIA STEEL.

81

WEIGHTS AND DIMENSIONS OF
STANDARD CHANNELS.

- mﬁa i Weight l l:? lnuﬁml vgu. |’ r.;.“
Number, |Ohanmel.|  Tooh _ Section, | Web, | Pangs | -
" | Tnches, | Pounds, |  8q.Ins, | Toches | Inches, | Section,
053 156 33.0 9,00 | 40 3.40 11
“ " 35.0 10.29 ! 3.43 “
“ u 40.0 1176 | 52 8.52 “
“ & 45.0 13.24 .62 3.62 “
) “ 50.0 1471 a2 372 1
“ u 55,0 16.18 82 3.8 “

WEIGHTS AND DIMENSIONS OF

SPECIAL CHANNELS.

' E}
5 9] €3§:
Section lhz;i Waight A:‘u ‘.‘hu.:fm W5tl Thld::tw : & Ev Page
Namber, [Channel]  Pook Bection. | Web. | Flange. | Flange. éfa.é.m.mbwnf
).
Toches| Pounds | Sq.In | Tnches | Inches | Inches | Inchen
087 | 6| 140 | 411 28 ] 206 | 41 | 040 | 11
4 4 17.0 5.00 48 | 811 # - !
" W mo 5'88 '58 |' &2& ] w “
09l | 12 214 6.30 S | 264 A4 024 | 11
|
W “w 239 7.08 ST 270 | ¢« “ “w
% w1 264 7.77 A4 | 278 “ u “
“ 1] 2&9 &50 .50 2.& i “ o
“ o 9.24 b6 | 2.80 " ! "
w“ wo ng 9@7 ,62 ¢ 2_.95 w“ [ i
dhu| TROUGH CHANNELS.
07 | 6| 162 4.46 B0 | 429 | .24 18
079 | “| 2856 6.91 75 | 450 | 376 "
088 | “| 193 | 568 | 50 | 450 | .87 "
WEIGHTS AND DIMENSIONS
Depth Waight Ares  Thickness| Width | Diame-|
stn | LTS | e | v | i |0
Number, 1 i e = R T TN b C
Inches | TPounds | Sg.In | Inches | Inches [nches |
Bi7t | 55 | 114 | 338 2 1 | 18
B173 ] 141 4.156 4 “
“ “ 53 | 450 48 & i
$ 4 184 5.41 4 i
B175 6} 13.2 3.87 215 13|




32 CAMBRIA STEEL.
WEIGHTS AND DIMENSIONS OF STANDARD
ANGLES.
EQUAL LEGS.

[k Weght| s | |Thick-| Weight | Area
Seolion poss; | Took, | mucion. Sec'h.on| | (P B 4 |smsm
Kumber| | Number e

l Inches.  Toches. | Pounds, | S In Inches, |Inches, | Pounds, ‘ 83, Tn
As| x4 58 a7 [a19]3 x3 i, 49 | 144
o [ 3x 3| A | 8 25| ¢ (8 x3 |5 | 60 [ 178
j “ |3 x3 72 | &l
A7[1 x1 | 3| .80 28| « |8 x8 3, 83 | 243
w1 x1 |4 | 146 84| « [8 x8 | ¥ | 94 | 2%
« (1 x1 [ 3 | 149 44| ¢ |3 x8 | & |104 | 3.6
‘ « |8 x8 | § [114 | 836

A9 [thxtd] 4 | 1020 30
witdxid| g | 147 43 (A2 (3)x3) ‘i 84 | 248
“ |1}x1 191 56| “ |34 x3) 98 | 287
« [tix1f| B | 2320 68| ¢ [81x38}| & [111 | 825
| l « 183 x8}| 8 128 | 3.62
A1y x13| 2 | 179 53| « |83 x3}| § |185 | 398
“ ixt 234 69| « !81x8}| 11 148 | 434
w | 13x1)| 5 | 286 8| ¢ |81x8}| 3 [159 | 4.69
« |1px1f| ¥ | 835 98| * |8hx38}|{} |17.1 | 5.3
A1313x1 211 62|28 4 x4 | | 82 | 240
B Tl AR O il e ‘g" 07 | 286
« (13 x1 3, 389 1.00| « |4 x4 |5 112 | 331
« {181 398 147| « |4 x4 | } |[128 | 3%
« |13 x1 }3 456 134 * |4 x4 |5 |142 | 418
“ |4 x4 | § [157 | 461
At52 x2 | & | 248 7| ¢ |4 x4 |43 [171 | 508
“ |2 x2 3190 94| « |4 x4 | 3 |[185 | 544
“« |2 x2 ,?L, 392 15| “ |4 x4 | i3 (199 | 584

“ |2 x2 462 1.36
w2 x2 }, 5.0 1.56 |A 27 6 x6 ,;., 17.2 | 5.06
“ |6 x6 196 | 5.7
A17 2} x 2} 40| 119 « |6 x6 | & |219 | 643
“ si x 2} ,i, 5.0| 146 « |6 x6 | & [242 | 711
« |91x2 59| 1.78| « |6 x6 | §3 [264 | 778
« |2 in ,g. 68| 200| « |6 x6 | 3 [287 | 844
« |2fkx2k 77| 2% ¢ g x g ? ggg g.%

wenl L snnnn sess | wuny Haes X A 5

Standard Angles vary only by [ inch. Sections shown on page 12.

-



CAMBRIA SBTEEL. 33
WEIGHTS AND DIMENSIONS OF STANDARD
ANGLES.
TUNEQUAL LEGS.
Thick- | Weight | Area 3 | mhiok-| Weight | dren
Dimensions, r of . | Dimensions, | of
Ssction ness, | Fook | Section, | Section | mess, IHI. Section.
Numbor : ['— Number [ —
Inches. |Tnches. 1 Pounds.| Sq. In, Inches, (Tnches, | Pounds, | Sg. In.
AOL[2kx2 | | 28 81 |A 994 x8 | 3 | 114 3.25
“ 124x2 | 4 86| 1.06] “ |4 x8 |5 | 123 3.62
« |okx8 | & | 45| 181 “ [4 x3 | § [136 | 898
v 12k x2 53| 155 “ |4 x8 | 44 | 148 | 484
v |2k x2 ;, 6] 18| %4 x3'] § ] 169 4.69
¢ |2k x2 68| 200 “ |4 x8 | 3§ |171 5.03
A93(3 x23| } 45| 131 [A101)5 x8 | % | 82 2.40
“ 18 x24| P | 6B| 162| “ |6 x8 | & 9.7 2.86
it 3 66| 192 “ |6 x8 | 7 | 118 3.31
“ 13 x2 e | 75| 221 4516 x§ |+ | 128 3.7
¢ 18 x24| % 85| 250 “ |6 x8 | % |142 4,18
W13 x2F| S | 94| 278 “ |6 xB8 | § [167 | 461
“ 16 x8 | 3 | 171 5.03
A95 (3 x2 j 49| 144 " [b x8 | § | 185 b.44
w13k x2 " 60| 1.78| " |6 x8 | {§ | 199 5.84
“ 18k x24 1? 72| 21
18k x2 | 83| 243 [A1035 x 38} i 104 3.05
o Si x2%| & 04| 275 “ |5 x8 12,0 3.53
“ (3hx2h| % (104 806 “ |5 x3k| 4 (136 | 4.00
“ 18 x2%| & | 1L 336| * |6 x34| % | 162 | 4.46
“ 18k x| 34 (124 365 " |5 x3%| & | 187 492
“ 16 x3%|4; | 183 5.37
A97 (8 x8 |4 | 66 1.93) " (b x33| 3 |198 5,81
“ 131 x3 78| 28| " |b x38%| 45 | 212 6.25
“ 13 x3 90| 265| “ |5 x8}| % |227 | 6.67
« (34x3 [ ¥ |102| 800| |
“ (3hx3 | & [114| 834 (A ‘105r 6 x3 i 11.6 3.42
“ 18t x8 | & |126] 867 ] “ |6 x38 13.5 3.96
“ 181x8 |4} | 136 400| “ ' 6 x3| 4 | 1563 4,50
“ 18 x3 | § | 147 431 “ 16 x8k| & (171 5.03
“ I84x8 |13 |167 | 46| " |6 x3%( & 189 b.
“ 16 x3%| 4 | 206 6.06
A99|4 x8 5 | 71 209 * (6 x33| 5 |23 6.56
R Egs @ I g 85| 248 % |6 x3F| 33 | 240 7.06
“ |4 x3 | g5 | 98| 28| “ |6 x3%| F |87 | 7.5
Standard Angles vary only by % inch. Sections shown on page 14.

R R - WP



34 CAMBRIA STEEL.

WEIGHTS AND DIMENSIONS OF STANDARD
ANGLES.

UNEQUAL LEGS. —Coxrmus.

Thick- | Weight | Area Thick-| Weight | Area
Dimensions. of Dimensions, of
Beetion mess, P;:. Seetion. | Section ness, )’zﬁ. Section.
Romber\ ™ |~ |~ Number R 5
Inches, |Inches. Pounds, | 8q, In, Inshes, (Inches, | Pounds. | Sq. Tn.
A107)6 x4 128 | 861 |a107 6 x4 |31 [218 | 640
“ |6 x4 | 142 | 418 « (8 x4 | § | 236 6,94
“ 16 x4 162 | 47| = (6 x4 }f 254 | 7.46
« |6 x4 | & |181| b5B1]| « |6 x4 27.2 7.98
« [6 x4 | § 1199 6880....0......

Standard Angles vary only by ' inch. Sections shown on page 14.

WEIGHTS AND DIMENSIONS OF SPECIAL
ANGLES.
EQUAL LEGS.

Thick- Waighl' Area l | mhick- | Weight | dren
Dimensions. per | of | Dumensions. | T of
Ssction nss. | Fool. Ilsaaunn, m[ | mess. | Fool |Section.
Sumber—— || ——| Number, —— =
Tnches. | Tnchs. Ponis | . Tn. ‘ Inchs, |Inches. | Pounds. | 8¢. In.
|
A 4128 x21| & | 27| B81|A 476 xb 1 § |123 | 6
o (2hx2il 4 36| 1.06| « xb |5 [ 142 | 418
“ |124x I & | 44| 181 ] « |6 x5 [ & |1682 475
« |2fx2}| % | 63| 1.86]| « |5 x5 |45 [180 | 531
« |5 x5 | § |199 | 586
A 43/23x23) & | 84| 100
“ |28x2 jz 45| 181 |A 61|13 x1}| & 1.23 .36
“ |28 x2 bb| 18] « |[13x1}| o 1.80
“ | x2i 65| 192
« |93 x2i 75| 221 [A eal 1hx1d| o5 | 207 | .61
A 45| 41 x 4} 02| 271 |A 67 2} x2}| 4.3 1.27
Bt b ey A R B A I | ko
“ |45 x4 127 | 875 |A193 6 x5 | § | 165 4.85
|1 4) x4} 145 | 425 | -vc|avsnee [roen]| anee A
« |4b x4 & | 161 | 475 |.... |
sl bk | ¥ 108§ BT S line o Arsonl woe Wiy

Sections shown on page 13.

R T




CAMBRIA STEEL, 85

WEIGHTS AND DIMENSIONS OF SPECIAL
ANGLES.

UNEQUAL LEGS.

Thick- | Woight | Ares | Thick- | Weight | Ares
Dimensions, ar of Dimensions, r of
Seotion ness, ;m!. Section, | Beotion ness, t. | Section,
L P R Numbar R
Inches. rlnthas. Pounds, | 8g, In. Inches. iInchcl. Pounds, | 8q. In.
Af21]2 x1f| ¥ | 203 60 [A131]4 x3% | % 7.6 225
4 |2 xdas i- 2.66 a8 “ 14 x34| & 9.1 | 267
2 x13| ¢ | 825 96 “ 14 x3| 75 10.5 | 3.09
2 x13| & | 383 | 113 “ 14 x33| 4 11.9 | 3.50
“ 14 x84 | % 13.3 | 3.90
A128/2 x1}| & |21 62 “ o4 x34| 8 14.6 | 4.30
w2 x1} 976 | 81
2 x1&] 839 | 1.00 [A133 4} x3 3 9.1 | 2.67
2 x14]| ¢ 398 | 117 Wol4kx3 T 1056 | 3.09
55| 27,1 soa| so| « |41%8 |2 | 153 290
Al 5 xi.p % » i 41 x 15 A 3
s “ 4f x3 | § | 146| 430
A185( 23 x 11| 5 | 227 67
“ 12 x1 j 2.98 B8 [A135 5 x4 g 11.0 | 323
2k x1 > | 8656 [ 1.07 # 16 x4 | v 127 | 3.7
2k x1 $ | 430 1.27 4 b x4 ) 145 | 4.25
¥ 16 x4 | 1% 161 | 475
A127|23 x 13 | &% | 243 a1 16 x4 ] 17.8 | 523
® 124 x 1} 3.19 94
2F x 1% 1 802 115 [A137 5§ xb | 1% 152 | 4.46
2k x1 & 1462 1.36 “ 5% xb ) 17.2 | 5.06
W 15gxb | % 19.2 | 5.66
A161) 23 x13 | & |26 .76 “ 1bgxb # 213 | 625
® 12k x1 1 | 34 1.00 “ 1bgxbh | 1 232 | 6.83
A12913 x2 | % |81 T S I e (e el (B
il [ 0 < 4 |40 s PR (e A ) I o e =y
83 x2 | v |50 et cils Sace wlsae [Rssan ) ditee s
$ x2 ]-9} 5.9 e T AT B vl | eoes
3 x2 . | 6.8 200 VGl S R | INnEaE

Sections shown on page 15.

B chme ik B Nels lhees. SRESSCFR -2



36 CAMBRIA STEEL.
WHEIGHTS AND DIMENSIONS OF
REGULAR T-BARS.
EQUAL LEGS. 5
7 Width | Deph | Thickness | Thickuss | Veight | Arw | p,
Section  fof Flange.| of of Flange, of Stem, | por Foot, [of Section, e nE%
¥umber TR T Saction.
Inches, | Inches, Inches, Inches. Pounds, | 8. In.
T b5 |1 1 tofr | tog | 089 | .26/ 204
T181 | 134 |13 |h ol A v va| 199 | 41|19
188 | 17 [ 14 | & ¢ Jr | 153 45| @
Ti87 | 1 14 | 5@ ey 160 | 47| «
7189 | 1 13 [« el 185 | 54| «
Ter |2 |2 “ b « 8| 37 | 1.05 | 204
T3 [2 |2 L Ao | 48 | 126 | w
Tl |2y |24 |} « 3| 41 | 119 | «
T6 |8 |3 i wo | 78 | 297 | «
To7 |83 [8% |3 «pmp|dvp| 98 | 274|019
WHEIGHTS AND DIMENSIONS OF
REGULAR T-BARS.
% UNEQUAL LEGS.
Width i i
Swton o Flaoge, of B, | of Pange, | of Saw |£‘%‘£t !of ten ln i
Number, [——|——— ; ; I umb
Inches | Inches. | Tnches, Inches. | Pounds, | 8. Ta. | Setion
TI8 | 1} | 14 o4 | fetoyy | 149 | 44 [ 19
76 | 3 | 2% 031 %0E| 5 | 2w | ma
T100 | 83 | 4 w « 2| 99 | 291 | 19
WEIGHTS AND DIMENSIONS OF
MISCELLANEQOUS T-BARS.
Width of th of Weight per lrapof
Baskian ]]-lﬂ-gﬂ. D&LI'. vot, Section, Namber
Number, Section,
Inches, Inches, Pounds, 8q. In.
T 161 3 8.4 8.3 2.43 19
T163 3 B4 8.6 2,53 “
T165 4 34 11.0 $.24 “
T 167 4 I 3 10.7 3.15 “
Ti71 3 21 71 2.10 W




CAMBRIA SBTEEL. a7

WEIGHTS AND DIMENSIONS OF

Z-BARS.
Dopb ol | Dangthof | fhickness | Weight or e |
Section Bur. legs. |sndlegs| Pt Setin, |
Fumber, [ | el Al
Tnches, Dichs, | Tk | Pounts | 8q.Ins, | Section.
Z5 3 214 } 6.7 1.97 16
i 34 23 & 84 248 "
Z9 3 241 3 9.7 2.86 16
u 3 97 & | 14 9,36 «
Z13 3 21 3 12,5 3.69 16
“ 3 21 % | 142 4.18 "
Z21 4 3 82 241 16
“ 4k 8y ‘1 103 3.03 e
« 4% st | ¥ | 124 3,66 “
B (oo e Ly | 8
« 4 8h | & | 179 | 52 «
729 4 8 § | 189 555 16
i 4 1 3 * 1 1% 20‘9 6‘14 i
“w 4 53 L ].::6 1 23'0 6.75 “
I3 5 81 & | 118 3.40 17
“ 5 8.5 139 4.10 “
“ 5 sy | 5 | 164 481 “
Z4 ] 3L 17.9 5.25 17
C LB | B | B ||
245 | 5 34 1| s 6.96 17
« 55 8} Y | 20 7.64 u
“ 51 3 i3 28.3 8.33 #
Z b3 6 3} 3 15.6 4.59 17
- 65 3% 1?.1 183 5.39 2
« 6 8% ¥ | 210 6.19 “
757 6 3} & | =7 6.68 17
« Bl 3 s | 254 7.4 n
« 6% 3% | st 8.2 “
Z 61 6 33 ¥ 20.3 8.63 17
u 8.4 st | {3 | 319 9.39 “
“ 64 8§ 7 | o846 | 1017 “




a8 CAMBRIA STEEL.

STANDARD CONNECTION ANGLES FOR
I.BEAMS AND CHANNELS.

Standard angle connections for all sizes of beams and channels are
shown on page 40. These are of sufficient strength for all usual connec-
tions 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.

<o | Mini- | gy | Mini- | wason | Mini-

Depth | Weight De Weight ih (Weight
Secion | ot ’pegr W e n | P e | B fen | [ |
Channel| Foot, _ Channel| Foot. | gran, (Channel) Fook. | gpay,
Number| _* " |Rumber| ]| 1 ] | SN (i
Inches. |Pounds,| Fest, Inches, Puunds._—l Feot, Inches, Paumtn.| Foet,
05| 8 [40 (12 |c2t| 7 /122589 |c33| 10 | 25.0 6.2
w w150 9|« | = 1475(88 | « | * [30.0| 63
@ |« (80| 7|« | % |1725/29 | « | « (80|70
09| 4 |52/ 1.9 75129 1 ont | 19 [ 205 01
w | w 169515 |C25| 8 (112566 | « | “ [25.0]78
[ 13 7.25 1.3 "W 13 }g.gg E‘g .: 1 gg‘gl g.?
C13| 5 (65 (28 ) w | « 4875/ 40 | « | « 40.0!6.6

ol (90 (20 ) w | o« o] 87 |
1T e | o hses|an || R | ol
07| 6 |80 189 | % | « 500/ 7.0 | « | « | 400/105
i 105 (29 [ w_ | w 19000 54 | « | « |450/10.1
W 3.0 | 24 1 “ 9500 4.8 M W | 50.0 '10.8
1« 166 (21 | W || B5.011.6

033 | 10 /150 | 9.9 I

o2t | 7 l975164 | « | % 1200 |74
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SPANS OF IBEAMS FOR WHICH
STANDARD CONNECTION ANGLES MAY BE
SAFELY USED WITHI-BEAMS UNIFORMLY
LOADED TO THEIR FULL CAPACITY,
IN ACCORDANCE WITH TABLES
OF SAFE LOADS, FOR FIBER

STRESS OF 16000 LBS.

PER SQUARE INCH.

T 1 Mini
th (Weight | Mint Weight | Mini
L 2
Section | Beam, not.:sp“_ Smltmihmloot. Span, Section
Number — (| anbur_—|—|' Number
Inches, lPunnds.: Feet, Inchos. Pounds.| Post
| | | | |
B5| 3 |55 (1.8 B2 9 [30.0 | 48 [B113
w | w [g5(18| w | « (350 |50 |
“ “ 37.5 1.0 l i W
‘ B33 | 10 [25.0 |94 | ©
BO| 4 |75 (28| % | « (80,0 |70 | «
| w185 |22 | « |« I350 |59
sl o« |95 |18 « | « 400 |64 | B65
i W 10‘5 I.G l 3
‘ Bi1 |12 (315 | 7.3 | «
B3| 5 (97541 | « |« [350 (62| v«
w |« 1995198 [ « | « 1400 |58
w | ou o |1475] 29 B73
[ | B105 |12 400 | 7.0 |
BI7| 6 [1225(57 | 4 | v |450 |59 | ¢
wofow el 4q | ¢ |« 500 | 6.1
O ‘1?.25 33| « | % 1550 | 65 [B121
B2t | 7 (150 [49 | B53 15 (420 108 | «
Wl @ 75 (88| « | ¢ 450 |94 | v
[ “w %‘0 8.2 i“ “w 50.0 8.3 i
\ w |« 550 |83
B2 | 8 {77563 | « | % [60.0 | 87 | B8O
uw | u l20’25J 52 [
W | w 9975| 4,4 [B109 | 15 160.0 | 9.8 | «
[T W 25_25 3'8 W W ‘65.0 10»3 [
j « | w1700 107 | «
B29| 0 210 (7.8 | « | « [750 [11.2
| w250 | 60| % |« (800 116
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" For 8”Standard.
For 7 Standard. 9'Standard. For 10 Standard.

alxalx}ancLe-4]1oxo,

Connections for 3//, 4//, 5’/ and 6/ I-Beams apply also to Channels,

STANDARD CONNECTION ANGLES
I-BEAMS.

"
For3'Standard. For 5 Standard. s ;’* gmmd: sy
w4 Smdard A% 6 Smndm y

€xa{’xaANOLE 1= ¥anoLs 'Y
:@ |§ LONG, :% E 2% 10n0. +

L

s 12"Standard. For 15 Standard.
For 10 Standard. * ¥ 5

a1l
ana@}

« 42'Special. “ 45'Special.
= :T:r_* *
I+ o
.:I'— ra l‘ . -
e i) —tha e
uh':,l.hau-oimm sxox,l.uou aiLONG,  exeXx);ANGLE-10"LONG.
For 18/Standard. -
“ 20 Standard. For 24 Standard.
o 20 Special
3T g v voR 18°
‘o9 ‘e’ E%ﬁ
48
o KO "-Ji'mano' —il-gnleatdeat e ot
mri_.ugﬂ::. e} By 4x4x JANOLE - 18"LONG.
CHANNELS.

uﬁ!:'*
-auf;;u&-

| Py
YL SEYLRTS

afxa!x ) ANaLE-a }Loma,

a}:s-}x ANGLE-5LONG,
For 12 Standard,

For 15 Standard.
% e e e
! _-'Jl; 25 4 ‘ *‘ih‘al"*"ai""‘}"
dxdxJANoLE-8) LoNG. x43

4xAX ] ANGLE - 10'LONG!

All Bolts or Rivets to be 377,
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CAST IRON SEPARATORS FOR I-BEAMS,

q
Balts,
i i o Square Heads and Hex Nals
B = o
2 Center - EE Ff-ag
~ |OuttoDut/ ¢ gan. .-g p 1 Weiht B 5
§ Weight |0f HA1665| {or of g ] %‘gg ¥% %,[;lff,{,@_z-a
per Beams.| & Weight, 5 = 8
Pk oy | Kuts, éé
Kumber| A ‘ B t gg- 0| R Hég
In, | Pounds, | Inches, :Inn'uﬂ In, |Pounds,|Pounds,| In, | In, | In, Pulmﬂs.%l’w.nd.s
SEPARATORS WITH ONE BOLT.
3ol & 75| 8% §i Rlus | ws d| (e )
B13| 5| 975 | 63 | 8|« |20 | 49[%| |af| o]«
HHE R EE
B2%| 8|17.7% si 4h | o | a7 (106 «| |[5%|115] o
B33(10|260 | o | il |&g |i39|«| |63]1%k| «
B4l |12[ 3815 | 10 55 w |88 | 161« 61130 «
B105 121400 | 114 | 6 [« |89 [158) «| |71[185] «
SEPARATORS WTH TWO BOLTS.
T BEE oLy O gk ST e
Bes|inds0 | 13 | B lwlde |58« |7 || 308 «
B109 |15 | 60.0 | 123 | 63 | « 130 | 1.97| « | « |81 ] 292 «
B113 |15 | 80.0 | 13 7} w182 | 1.91) « |« 310| «
B65|18|550 | 123 | 63 |5 [198 | 241 « |9 (8 | 289 «
B73(20| 650 |18} | 7 | % 229 837/ 7 10 8% 420 3%
B121 |20 80.0 | 143 | 73 |« [246 [ 334| G|« ag 449 o
B892 800 | 14f | 73| « [30.3 | 407 « 12 |9d | 445]| ¢

Lengths und 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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BEARING PLATES FOR SHAPHES 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
:h::l l:{ ]n:'nwurk w&ckwuﬂc in qwuﬁstion. . -

e of bearing es is presen on page 43, which gives the bearing values
in net tons for plates of various sizes based on the safe unit pressure allowable on
different classes of masonry. As the strength of masonry varies y dependent
upon the qualities of the ial used, } hip and age, it is impossible
::Puunt absolute figures for safe unit pressures for all classes of work, but the

given below are believed to fairly mprmr;}hm for the usual kit‘lld! of ordi-

Tt 1

nary - 8 LR 7 Ly
upon the crushing value oi the mortar or cement uucfaml does not bear any fixed
relation to the u]gmaw 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 cl of y, but the thick of the plate should
be computed for each case.

For ndp]au of given length and breadth the thickness dcg:::l upon the allowable
hﬂdaiu unit stress, and the width of the flange of the or channel resting
upon it

The thickness may be determined by the following formula :

t == 866 (1—b) \!:Ti

t == thickness of plate in inches,
I == 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
, pages 73 to 80 inclusive,
g == allowable stress in pound per inch on fibre of plate.
! = width of plate in the direction of the axis of the beam or channel; 7. ¢., bear.

ing on wall in inches,
If p =16 000 Ibs. for steel we have
R
t= 00685 (I—b) vl
ExamrLes.

‘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 1-Beam, weighing 25
pounds per foot, of 16-foot span, subjected to its safe load uniformly distributed

On page 76 in the Table of Safe Loads Unil‘orl‘l:z 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.

On referring to the Table of Bearing MW‘SM size for this
loadonlheganofmryinguudunk to be 6/ x10””. The width of
flange of a 10-inch 25 Ib. standard is 4.66 inches.

Substituting these values in the formula for thickness gives

z-.muu-;.w}\%ou.m

The nearest commercial size above this is ¥ inch, which Is the thickness required,
If a shorter plate would suit the location better it may be seen from the table that
a pltl‘aite 87 x8" will give the necessary bearing value and the thickness of this
wou
8140

te= 00685 (8—1.66) |/ g5 = 28

and the nearest commercial size above this Is ", which Is the thickness required.
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BEARING PLATES FOR I-BEAMS AND
CHANNELS.

To be used on walls of different kinds of masonry,

Safo Bearing Value of Plate in
Pounds,

E =

4x 4 | 2880/ 4800

4x 6| 4320 7200
4x 8| 5760 9600

6x 6 6480‘10800
6x 8| 864014400 7200 9600
6x10 10800 18000 9000 12000

|
8x 8 /1152019200, 9600 12800
8x10 |14400 24000 12000 16000
8x12 |17280 28800, 14400|1M

10 |10x10 18000 30000 15000 20000
10 |10x12 21600 36000 18000 24000
10 10x14 2520(}142000 21W0r23000

12 |12x12 i25920 43200 21600 28800
12 |12x14 30240 50400 25200 33600
12 |12X1ﬁ 34;560 57600 28300 38400
12 112x18 138880 64800 32400 43200

Inches,

Sizo of Plate,

H

Masanry,
Gmd Stone
Brick in Cement

2400, 3200| 1
3600/ 4800| 1
4800, 6400

5400( 7200

Safo Bearing Value of Plate in

Pounds,
e 5 ‘ 3
35280 58800 2’,94»:)!}I 39200
40320, 67200 33600 44800

14 14x18 45330| 75600 37800| 50400
50400, 84000 42000, 56000

14 [14x20
| |38400' 51200

Inches.

Size of Plata,

i|3
2 2f

Ilanring on Wall,

i
=

6|4
E
i

Brickmcaml

|14x14
[14x186

I
16 /1616 46080 76300
16 16x18 51840 8640043200 57600
16 16520 57600 96000 48000 64000
16 |1s\22 |aasau ApeRd) e
18 18x18 58320 9720048600 64800
18 18x20 64800 108000 54000, 72000
18 (1822 71280 118800 59400 79200
18 (1824 T 120800 4Bl 86400

20 20x20 72000 12000060000, 80000
20 120x24 86400 144000 72000

20 20x22 79200132000 66000 83000
20 %xzs easoo 1ssoooimoul:o4wo

Bearing values are based on the following allowed pressures :

Ordinary Stone ...
Good Stone , ..,..
Drick in Lime Mortar,,.........
Brick in Cement Mortar ., ,.....

Allowable Pressure,
Pounds
Sqnmhm. El:::
180 12.96
G e e 300 21,60
150 10.80

14.40

TN
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STANDARD SPACING OF RIVET AND BOLT
HOLES THROUGH FLANGES AND CON-
NECTION ANGLES OF I-BEAMS.

Bup’;mgd Weight n |eor I a Dewthofl Weight n, | e

=
B

[l
o

Sootion | P Foob | 0 | g | i S | prPoot | W |
Bumber. | Pounds. | [nches. | Inches. Inches| Number. | Pounds, | Inches | Inches.
e 1 O = 127 | 500 |8 |4
9% | ag | & 4 i Bios| 560 | & | ai

76 |+ | 4
4 .| 420 |3 v
w| 88 W4 LI 888 |4
Bo | 06 |« |4 B53 | 650 | | 4l
108 |« | ag €0.0 | | 43
» | 875 | 13 | 4y 60.0 | 8t | 4
Big | 1285 e 157 | geo | ot |Gl
14776 | | 4h 70.0 | 4-};
B109| 750 % |4
e | 1225 |2 |4 800 [« | B
piy | 1478 [ & | 4
1728 | « | 4 80.0 | 83 413
157 | 850 | *° | 4%
7 152 | |4 900 |« |8
ady (A7 4" |4 B118| 960 | “ | b3
200 |« | 43 1000 | * | By

T e bt et

I R B3 Sl SOEERS PRl e

o |35 |2 | g
B26 | 2276 | ¢ 4;2 ‘
2526 | 4

187 | 600 | * "
B65 | 650 | ¢ | By

R RS e BN Sk e sk Bl B

.| 88 |2 | an gor | 650 |8 | B
AL Rk AT AR
360 |« |af ) 3
800 | 4 | B

250 |25 |4 20" | 860 | “ |8

100 | 360 | & | 3% 800 | « | 8f°
B33 | 360 | A B121| 9860 | * | By
200 |« |4} 1000 | « | Bif

197 | 818 |21 | 4 800 |4 |5
127 1 850 | & | ap 247 | 850 | < | Ba
e 2 e Bso | 980 |« | 8%

AL RLEE, 1088 |4 |58

5 a
H

NoTE:—k=2!4 inches.
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STANDARD SPACING OF RIVET AND BOL
HOLES IN ANGLES AND IN FLANGES

AND CONNECTION ANGLES OF

CHANNELS.

Angles Standard Channels.
th | Depth sl f N
”’J} Y By A0 2 (e N RS Dep;h Weight | o | o 1 3
Leg | in |Oban-| B | in | in | in ol || Took. in in _Iiu
Inches.| Inches, [::I:iu ench: Inches Inuhuilnms Tnches. | Penda, Inches, ‘ Inches. |Inches,
g % | 8 | 20 ry 8 |187%B | 1% | 4%
SHEEE I R
1y g 9 |18.25/| 1% | ay
1 8 | 4| B28l1 |ag| & | 1500 i
1 & | « | e25/% |a%| % | « |2000| 13 | 4lf | 4
1% é « | 725 sif| % | « |as00| * | 4 | 4]
: 5|65 |1 |an| a|10{150 | 15| 4% | %
2 |1y |%| 00 (1|4fi| | ¢ (200 |« ]
21 | 17 |« hxs (W2l | K| « 250 |2 | a4 | %
2% | 1if «w (300 | % |4
ol | 14} 8.0 |14 |4% | & « (350 v | 43 | fo
250 | 144 | « 108 | ﬁg
« 1180 | 1% 12 1208 | 14 | 4 | 8
3 134 Ll b L g 44 % “ 125.0 oy 44y
8y | 2 “ 1800 |2 | B 95
71975 14 44 } « 1880 |« | B |5
4 | 24| % 1228 "4l “w (200 |« | B | i
4y | 2 | ¢ 1476 ¢ |44 | 8
« 1725|134 alf | 8] | 15 (380 | 1% | 43
5 | 23 | « [1875| % i 83| & |880 | ¥© | 44
6% | 84 o 1200 | < 54 | 3
11.25| 134 | 414 | « 450 | 214 | 8% | 4
e |8y |« 1875 «"|a “ (500 | & | B
« 118250 1341 akj | « 150 |« | By
MAXIMUM SIZE OF RIVETS IN BEAMS,
CHANNELS, AND ANGLES.
I-Beams. Channels. Angles.
3 5 3 % ~EH 1P | as his
th| Weight | Sizo | Depth | Weig't! Size | Depth | Weight | Size | Length| Sie ! Sizo
b | of o | g | of | o | pe | of g o h?:fwi of
Beam l'm Rivet,| Beam. ;{:ﬂ. Rivet,[Channel.| Foof, | Rivet th Rivet.| Leg. |nim.
Ins, Pmd.&i Ins, |Inches jl’on.nds;lndm. Inches. | Pounds. ‘[nulws. Ino u.;lndm. Inr.hn&! Ins,
3|55 15 |a2.0 3 |20 | AR AETAEA
2| 7.5 ? 18 600/ ? i | 525 14| & zﬁ ?
8| 978 B) 15 (80.0| 2 5 | 8.50 1y 3 ,E
8 1225 z 18(65.0 72 | 8 | 80 1 3y
7 15.0 20660 1| 7 | 976 1 47 1
8 |17.76 % [ 20/80.0| 1 | 8 (1125 15| % | 4| 1
9 |21.0 24800 1| 9 [1325 2 15 ool e
10 250 | % 10 1150 5} 2| b | B%| 1
12 815 | £ 12 [20.80| & | 2y e (0
12 4000 | 9 16 1380 | 8} | 28! &
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FIREPROOF FLOORS AND MATERIAL.

Fireproof floors in buildings are composed of steel I-Beams spaced
at suitabke distances, supported laterally by means of tie rods, which
are usually from 35§/ to 74// in diameter and from 4 to 6 feet or more
apart, or at distances not greater than twenty times the flange width.
Reasons for this, explaining the necessity for supporting beams later-
ally and a table relating thereto, are given on pages 60 and 61. The
tie rods should be located in the line of thrust of the arch, which is
ordinarily below the centre line of the beam, and in some cases is near
the bottom flange.

Between the beams are laid fireproof arches, usually of hollow tile,
which should be so constructed as to wholly enclose the steel and
cover if to a sufficient thickness to insure the fireproof character of the
construction.

THRUST OF ARCHES.

The horizontal thrust of segmental floor arches, on the assumption
of uniform loading, may be found by the following formula :

" SWES
Yte
in which
T = pressure or thrust in pounds per lineal foot of arch.

‘W = load on arch in pounds per square foot, uniformly distributed.
L =—span of arch in feet.
R =—rise of segmental arch in inches.

¥or a concentrated load at the centre, of weight P, the thrust

3PL

bats B
For arches with flat tops and bottoms, such as are used in floors, the
voussoir joints on each side of the central key are usually laid out on
parallel lines, and in these cases the thrust may be determined approx-
imately by using for R in the above formula the effective depth of the

arch.

For segmental arches the rise R is the vertical distance from the
highest part of the intrados to the plane of the springing line. If the
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radius of the intrados for segmental arches is r, the rise may be
obtained from the following formula :
AR
R:l‘— ’r’—___
b Mol

R, I3
1, =_ PR
conversely, r . 2+8K

TIE RODS.

Although in the completed structure the horizontal thrusts of adjoin-
ing arches may counterbalance each other, the tie rods should be so
proportioned and spaced as to withstand the entire thrust of the arches,
thus tying the structure together and facilitating the construction.

BEAM TABLES.

Tables of safe loads and spacings of I-Beams for floors are given
with explanatory notes on pages 68 to 133.

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 41.

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 page 40. Explanations and tables of limiting spans for
which these standards may be used are given on pages 38 and 89.
Beams may be fitted together thus with flush tops or bottoms or in
intermediate positions, as required in cases where the girder or trim-
mer beam is the larger. In cases where the girder or trimmer beam
is the smaller, special stirrups or other connections are required.




48 CAMBRIA STEEL

LIVE LOADS FOR FLOORS.

The following loads per square foot, exclusive of weight of floor
materials, show the range assumed in usual practice:
Dwellings.. ... essveariansss 701bs, persq. ft.
(0 A R Sy eesses 70 to 100 1bs. per sq. ft.
Buildings for public assembly. .120 to 150 Ibs, per sq. ft.
Stores, warehouses, etc,,, .....150 to 250 1bs. and upwards per sq. ft.
On page 198 are given in detail the safe loads for which floors should
be designed in accordance with the building laws of various cities,

FLOOR ARCHEHS.

Hollow tile floor arches and fireproofing material used in connec-
tion with the structural steel work of buildings are now made of vari-
ous classes, the principal ones being known as ¢ hard clay” and
“ porous terra-cotta,” both of which are moulded and burned in a
manner similar to that used in making bricks. Various new forms of
floor arches, composed of cement concrete with or without skeletons
of wire, wire cloth, T-Bars, I-Beams, and metal rods of various shapes
and arrangements, have also been brought out in recent years.

Hard clay floor arches and fireproof materials weigh somewhat
more than the porous terra-cotta materials of similar sizes.

POROUS TERRA-COTTA.

Porous terra-cotta, which is now largely used for fireproof floor
arches, beam, girder, and column protection, roof and ceiling tile, ete.,
is a mixture of clay and sawdust, or other equivalent combustible
matter. After the compound is properly mixed, the brick or tiles are
moulded, and when sufficiently dry are placed in a kiln prepared for
the purpose and subjected to an intense heat, adequate to consume all
the combustible material, leaving the brick porous, and at the same
time reducing the weight materially, the fireproof qualities remaining
intact. This material admits driving of nails and receives and holds
plaster.

END CONSTRUCTION.,

The end construction floor arches, in which the hollow spaces are at
right angles to the beams, are stronger and lighter than the old style
construction, in which the openings are parallel with the beams.

Approximate weights of hollow tile floor arches and fireproof mate-
rials are given in the following table:

e e
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WEIGHTS OF HOLLOW TILE FLOOR ARCHES
AND FIREPROOF MATERIALS.

END CONSTRUCTION, FLAT ARCH.

Widih of Span Between Beams. | Depth of Arch, | Waight por Square Foot,
b feet to 6 feet. 8inches. | 27 pounds.
6 ‘e ? “ 9 “ 29 W
7 i 8 i 1 0 i 33 i
B “ g = 12 “w "j"‘l_g | “

HOLLOW BRICK FOR FLAT ARCHES
(S1pE CONSTRUCTION).

Width of Span Between | Bﬂ ~ Dapth of Arch., Wm,ght per Egu Foat,

3 feet § inches to 4 feet () inches. 6 inches. 27 pounds,
4 v 0 W 4 % @ W 7 [ 29 “
UL “ b 0 W 8 i 32 i
B Y B8 W 6 “ 0 o 9 i 36 “w
8 “« 0 i 6 “ 6 “ 10 1l 39 W
6 W E i 7 " 0 () | 12 “w “ i

PARTITIONS.
i Thickness, | Weight per Square Foot,

Hollow Brick (Clay) Partitions 2 inches. 11 pounds.
i w“ i i 8 i 14_ i
1 [ [ W 4 i 15 “
L W i i 5 “w 19 i
i “ i i“w 8 i 20 i
“ [ i i 8 [ 27 [
Porous Terra-Cotta Partitions g« 16 AL
i W “ “ 4 “w 19 i
‘0 [ i i b 0 29 i
“ ] i W 6 “ 23 W
i “ W [ 8 [ 33 “

FURRING, ROOFING AND CEILING.
. T, | Welght i S o

Porous Tl.rra. Cotta Furring 2 inches. 8 pounds.
i i Roofng 9 i 12 i
i i i 3 i 15 i
“ i i “ 4 113 19 “
[ i “ Ce]]ing 2 i 11 “
[ [ “w “ 3 “ 15 i
[} " W i 4 i 19 [}

6 1uch Segmental Arches, 27 pounds per square foot,

8‘ i W i i
2-inch Porous Terra- Cotta Parht:on, 8 pounds per square foot.
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TESTS OF FLOOR ARCHES,

Reports of tests of various forms of floor arches may be found in
the American Architect, March, 1801,

One of the most recent and complete papers on this subject is
entitled  Tests of Fire-proof Flooring Material,” published in the
Transactions of the American Sociely of Civil Engineers, with dis-
cussions, in Vols, xxxiv and xxxv, dated 1895 and {

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 :

BREA.KDIG LOAD OF nomow TILE ARCHES.

Nvthl il LmM‘ Total %,J Hari- T | Charactar| Manner
Load. |gg of h;“
| wind fosihed | oA _|__ Ll = e
Ia:.’lu.ll Ios | b u;|r.u
6. | 35 |60|48. (13750 688/20474 ma E |Hard | Dis. |Port.
75 b |48|115 | 9000 2452'10367|10818) « | « “ IN. M.
7.5 5. |60/85.2 (11260, 767 33750/11505) « | “ Cen. |Port.
75 5. |60 865 13000/ 8553000012822 ¢ |Porous| «
8 | 7. |60/332514500 91031071' 9747! © | « “ “
8 | 7. |60|8382515750 9893375010588 « (Hard | “
12. 110, |60 41. 18400 96124600 mo “ | o “ “
12, | 8.75 60| 10. | 8100 743 5314| 6377 « | “«  IN.M.
12,1 9. | 60(10. | 5000 1199 833310000, « | « i “
12, | 9. |60]10. |15100 3630125815100/ « | « | Dis. | ®
12. | 95 |60(10. | 2500 600 3947 4786 « | “ | Cenm. |......
8 | 55 | 46]115 [ 2500 681 2614/ 2727/ S | « ! Dis. |N. M.
8 | 5 |45/11.5 | 1800{ 862 1463/ 1526 « | « “ “
8 | 6 |60[36. 10000/ 66725000/ 8333 « | “ | Cen. Port.
8 | 5. |60 86, 5700 980/ 8550| 2850| « | ¢ | Dis. | #
8 | 5 |60]12 700, 5250 5250 « | “ INLM.
8 | 556012 .:uooaimoomsetsssn “l oW “ “
8 | 55|60/12. | 2500/ 500| 6818 G818 « | “ | Cen. |
8 | 556024, | 9950 99513568 6784] « | “ | Dis, | o
8 | 55 (60|24, | 2500 250 6818 8209( « | “ | Cen. |
0. | 75 | 60|86, 118500 90013500 4500 « | “ | Dis. Port.
10. | 8 16087, 114500 94013594 4408 « | «

Nork.—In the above table the following abbreviations are used :
“E,” End Construction; “S,"” Side Constraction; “Hard,” Hard
L!ay- “ Porous,” Porous Terra- Cotta; “Dis,,” Distributed Load;
“Cen.,” Concentrated Load at Centre ; ;3 Y Port.,” Portland Ccmcnt,
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 were
obtained by formulz similar to those given therefor on one of the pre-
ceding pages, and for Central Loads this is double that for a distributed
load of the same weight,
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The conclusions drawn from the above tests by the author of the
paper, Mr. George W. Hill, Consulting Engineer, are as follows:

First.—That the side construction arch requires a skew in which
the inclined member on the line of the arch thrust runs back to
a solid support against either the fillet or the flange of the skewback
beam.

Second.—The end-construction arch requires good mortar and
reasonably good bedding to make the joints which transmit the pres-
sure adequate to their duty, the weak point being the mortar in the end
joints.

Third—When well bedded, the end-construction arch is very much
the stronger.

SAFE LOADS FOR FLOOR ARCHES.

Two tables of safe loads for hollow tile arches have been prepared,
based on an average of the results of the tests given on the preceding
page, using a safety factor of six.

The first of these tables gives the gross safe loads of various sized
arches for different spans, including the weight of the hollow tiles, and
the second gives the safe load superimposed or net loads for similar
conditions, exclusive of the weights of the arches,

The former table may be used for flat arches of any weight by de-
ducting the weight of the arch per square foot from the tabular safe
load, which will give the safe net or superimposed load per square
foot, while the latter table gives at once the safe superimposed load
for arches of weights specified, corresponding to the tabulated weights
of arches given on page 49.

These tables refer to flat hollow tile arches, the bottoms of which
project below the beams in order to provide for fire protection of their
lower flanges. g

This projection varies from 13// to 3’/ for different sizes and makes
of hollow tiles, the average for the sizes given being 2 4 inches, which
is assumed to be the amount by which the nominal depth is decreased
in order to obtain the effective depth or rise for calculation of the
thrust by means of the formula therefor given on page 46.
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The formula for safe load used in computing the tables below is as
follows:

R
W=840 15
in which
‘W—safe load per square foot of arch in pounds.

R—rise or effective depth of arch in inches.
L-=—span of arch in feet.

SAFE LOADS IN POUNDS UNIFORMLY DISTRIB-
UTED FOR HOLLOW TILE FLOOR ARCHES.
Gross loads in pounds per square foot, 7. ¢., including the weight of
the arch. Safety Factor 6.

‘ Effactiva .
nuuan;‘:wn?] Daptir. Span of Arch in Feet — L
n
W ' T 73 T8 T TR Y T U S P S I S
6 3.6 336 189 121 ‘
7 4.6 429 242 165
8 5.6 523 204 188 131
9 6.6 616 M7 | 222 154 113
10 7.6 709 [ 809 | 255 | 177 | 130 | 100
12 9.6 896 504 323 -224 165 126

SAFE LOADS IN POUNDS UNIFORMLY DISTRIB-
UTED FOR HOLLOW TILE FLOOR ARCHES.

Net loads in pounds per square foot, 7. e., excluding the weight of

the arch. Safety Factor 6.

ot | P | i of Arch in Foot
—_— Do::l _.'l_q_uagr Foot, o e A __L
e | Toke | Pk |3 T4 5] 6] 78
6 3.6 7 300 | 162 | 94
7 46 29 400 | 213 | 126
8 5.6 32 481 | 262 | 156 | 99
9 6.6 36 580 | 811 | 186 [118 | 77
10 7.6 39 670 | 360 | 216 | 136 | 9T | 61
12 9.6 4“4 852 | 460 | 279 | 180 | 121 [T &2
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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 on
page 46.

i AXR X 10000
i WL?

in which

B —=spacing of tie rods in feet.

A —net area of rod in square inches.

R =rise of arch in inches.

W = 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 56 to 59 herein.

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.
New load in Ibs. per sq. ft. + Weight of arch in lbs. per sq. ft. X spacing from table,

Weights of tile arches per square foot are given on page 49,

As noted under the heading “ Lateral Strength of Beams,” on pages
60 and 61, care should be taken that the spacing of tie rods is not
greater than twenty times 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 TILE ARCHES.

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

Nominal Depth of Arch.
Inches.
Vameter of | g | -7 8 .._9 _T(;_' _1_3—
m;m- Sl L) \__ b ot 02 ol sl
mse. | Effective Depth or Rise of Arch.
Inches.

se |46 | 56 | 66 | 70 ‘ 9.6

iy 64 | 80 | 05 | 109 | 128 | 150
* 95 | 120 | 142 | 163 | 183 | 224
“ i 182 | 16.6 j 108 | 226 | 265 | 311
4 § 86 | 45 | b4 | 61 | 69 84
u 54 | 67 | 80 | 92 | 103 | 126
« 2 74 | 94 ‘ 1 | 127 | 43 | 175
5 § (B3| 29 | 84 | 89 | 44 5.4
“ 3 84 | 43 | 51 | 59 | 66 | 80
“ i 43 | 60 | 71 | &1 | 92 | 112
6 i 20 | 24 | 27 | &t 37
u 3 30 | 86 | 41 | 46 | 56
. H 42 | 49 | 57 | 64 7.8
7 § I 90 | 28 | 28
“ i 3.0 | 34 41
“ 1 | 42 | 47 5.7
8 ' . ‘ R s o R
& 5ol ok L o8
! g ] wonl 88 44
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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:

__wx,B?

p= i (65

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 fect.

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 :
,__whB?

V=S5 @
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The resultant fibre stress from the horizontal or lateral and the ver-
tical loads may be represented by the hypothenuse of a
right angle triangle, the two sides of which represent
the intensities of the horizontal and wvertical stresses,

thus:
In order that the total resultant stress shall not §

exceed the allowable limit of 16 000 pounds per S

square inch, the stress due to vertical loading P
should therefore be reduced to equal the fol-

lowing :

p!
=/ 1B00—p" (3

Having thus obtained the reduced vertical stress p, the safe vertical
load of the tables corresponding to this stress should accordingly be

reduced by multiplying it by the ratio 1801?}0 and similarly for other

stresses and corresponding loads, thus making proper allowance for
the additional stresses produced by the lateral forces.

If the reduction of the safe loads on this account is a considerable
proportion of the original amount due to vertical loading only, it
would be more economical to provide lateral braces or tie rods at
shorter intervals, thus avoiding .he use of an excessive amount of mate-
rial in the beam,

As the stresses due to vertical forces for usual cases of loading are
a maximum at the centre of the span it will ordinarily be sufficient to
space the tie rods or braces at shorter intervals near the centrein order
to allow for the combined stresses due to vertical loading and hori-
zontal thrusts,

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

The above formule should be used in connection with the tables

" and formula given on pages 60 and 61 relating to the lateral strength
of beams, due to compression of the upper flange figured as a column
between points of lateral support.
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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 arch on one side having a
nominal depth of 9 inches, effective depth of 6.6 inches,a spanof §
feet, designed to carry a superimposed load of 100 pounds per square
foot in addition to the weight of the arch and other floor materials.
The hollow tile arch weighs 36 pounds per square foot and the other
materials, including plastering, weigh 14 pounds, making a total load,
;xclusiw: of the weight of the beam, equal to 150 pounds per square

oot.

For tie rods of 3{’’ diameter the spacing between them would be
5.9 feet, as shown by the table of Spacing of Tie Rods on page 55, 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 48, this will be

T=3X180 X5 _ a0 1hs. per lineal foot.

- 2x66
Substituting this value for w in formula (2) page 56, we have
852 % 4 66 x 5.9° .
L ol du =
pI= 9% 6.60 — 10 029 Ibs, per sq. in.

Therefore  p= o/ 16000°— 10 020 — 12 466 1bs. per sq. in.
Hence the safe load as determined by the consideration of vertical

loads only, should be reduced to %—;gg, or approximately ¥ of the

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

Assume a 10’/ beam 25 lbs. per foot, the moment of inertia of which
is .89, as given in the Tables of Properties of I-Beams, page 156.

The safe vertical load for a 10’/ beam, weighing 25 1bs. per foot, 18
feet long between supports, for fibre stress of 16000 1bs. per square
inch, is 14 470 1bs. uniformly distributed, including the weight of the
beam 2s given in the Tables of Safe Loads, on page 76, or 14 020 ex-
clusive of the weight of the beam, and 3{ of this is 10515 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 16000 Ibs. per square inch.
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The actual vertical load on the beam under consideration is as
follows :

3 X 18 150 = 6750 Ibs.,

which is less than the allowable amount, 10 515 1bs., as figured above,
so that a smaller beam may suffice.

Therefore, assume a 9-inch beam, weighing 21 Ibs, per foot, the
moment of inertia of which about an axis coincident with centre line
of web is found in the Table of Properties, on page 156, to be 5.16.

In this case

852 x 4.33 x 5.9*
(T présmsat i B et e SadB IS i
Pl 3% 516 =12 444 Ibs. per sq. in.
Substituting this in the formula for p we have
p= A/ 16 000° — 12 444 == 10 106 Ibs. per sq. in.
Therefore the safe vertical load will be }:m- or approximately 3§ of

the tabular safe load.

The safe vertical load for a 9/7 21 1b. heam, 18 feet long, for a fibre
stress of 16000 lbs. per square inch is 11180 lbs., as given in the
Tables of Safe Loads, on page 76, and 3§ of this is 8 987 Ibs., which is
slightly greater than the actual amount, 6 750 Ibs., as calculated above,
so that the §/7 21 Ib. beam will suffice.

If the spacing of the tie rods at the centre be reduced from 5.9 feet
to 4 feet it may be found in a manner similar to that used in the above
calculations, that the safe vertical load for an 8/ I-Beam, weighing
17.75 Ibs. per foot, is reduced to 74 of its tabular value of 8 430 lbs., or
7 876 1bs., and as this amount is greater than the actual load as above,
namely 6750 1bs., the 8/ beam would answer the purpose, under the
changed conditions as to spacing of tie rods. As this beam might
deflect beyond the limit for plastered ceilings, it should be examined
in accordance with the rule or formula given for obtaining safe deflec-
tions in the explanation of the Tables of Safe Loads, and elsewhere
herein,

Calculating this by the rule given on page 69, the safe load for the
allowable limit of deflection is

w=OXTT raen s,
which is greater than the actual amount, § 750 Ibs., so that the 8/ beam
is sufficient and proper if the spacing of central tie rods be changed to

4 feet, 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 and
Tables of Spacing of Cambria I-Beams, on pages 73 to 133, are calcu-
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 as a 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 s -
18000
= 171*
*+ 30005
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
5=

should be supported laterally at distances not exceeding twenty times

19.37, from which it may be seen that the compression flange

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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REDUCTION IN VALUES OF ALLOWAELE FIBRE
STRESS AND SAFE LOADS FOR SHAPES
USED AS BEAMS DUE TO LATERAL

FLEXURE.

Ratio of Span | Allowsbls Unit i Ratio of Span | Altowshle Tnit .
ERaion | oy v pirget | T | DRI | Direat | T
Lateral Fleyure in Tabular Saft Tateral Flexure in

ni?;ﬁ;?m Eetrome Pibrv, | i l,f:gg»:fgi;h_ Extrome Fibre, cupredian

| Load to be | Load to ba
|

1 sed. 1

= ‘ P ! U T P Used,
19.37 | 16000 1.0 65 7474 AT
20 | 15882 97 70 6885 43
25 | 14897 | 93 75 | 6261 .39
30 13846 | 87 80 | b745 .36
35 . 1g78L | .80 8% | 5281 | 33
40 1l R1Tae L hiuTs 90 | 4885 | .80
45 10746 .67 95 4595 29
50 9318 | 61 100 | 4164 | 26
55 8963 b6 105 | 8850 24
60 8182 | b 110 B76 | 22

The above table should be used in connection with the Tables of
Safe Loads Uniformly Distributed for Cambria I-Beams and Channels,
on pages 73 to 89 inclusive, and limits the values found therein under
the conditions given above.

ExXAMPLE.

Required the safe load for a 1h-inch standard I-Beam weighing 42
pounds per foot for a span of 30) feet without lateral supports:

.1 30x12

From the data the ratio S | e 65

From the above table the proportion of the safe load which the
beam can safely support under these conditions is .47, From the
Table of Safe Loads for I-Beams, page 78, the safe load for this beam
when properly supported laterally is 20940 pounds, which multiplied
by .47 gives 9842 pounds as the safe load uniformly distributed under
the conditions given, including the weight of the beam or 8582 pounds
superimposed load.
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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 136 to 139 inclusive.

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 depih.




CAMBRIA STEEL. 63

If 1is the vertical depth of the web in the clear between the fillets
which connect it with the flanges, the square of the length of the col-
umn to be considered will be 212

Substituting this value for 1 in the formula for long columns

12000
= i__.___l’ =
+ g0
we have
12000
P=l iU
+ 00w
in which

p==intensity of vertical shear, in pounds per square inch —
Total shear in pounds
dt.

1 =depth of web in clear between fillets, in inches.
t —thickness of web, in inches.
d =depth of beam, in inches.

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

The webs of plate girders should be reinforced by stiffening angles
at points of support and concentrated loading, and in cases where the
intensity of shear exceeds that given by the above formula the web
should be provided with stiffeners spaced at distances apart equal to
the depth of the girder.

The following tables have been prepared based upon the above for-
mula for safe 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 uniformmly distributed exclusive of weight of beam.

Depth | Weight | Maximum | Mini- Depth | Weight | Maximum | Mini-
Section of er Safe mum |[Section | of T Safe mum
Beam, oot 8 Span, Beam, oot Load, Span,

Number| . B £ Number
Inches,| Pounds. | Pounds. 1 Feet, Inches.| Pounds, | Pounds. Feet,
B 5 8| 55 | 10644 | 1.7|B105| 12| 50 | 168991 | 8.2
65 | 16983 | 1.1 55 | 203806 | 2.8
75 | %L g 15| 42 | 591 | 7.3
B O 4| 75 | 15045 | 21 45 | 104200 | 62
85 | 21809 | 1.6 50 | 142044 | 48
95 | 29349 | 12 55 | 179929 | 4.0
105 | 58471 1.1 60 | 213732 | 3.6
B13| 5| 975 | 19773 | 2.6 |B109| 15| 60 | 157484 | b5
12.95 | 87984 | 15 65 | 195147 | 46
1475 | 54380 | 1.2 ;g ggigg ;;
B 17| 61225 | 2482 | 3.1 :
1475 | 42634 | 2.0 80 | 801820 | 34
17.25 | 59857 | 1.6 |Bi13 15| 80 | 240024 | 4.6
B2t 7|15 | 30192 | 87 2\ o s
il b oAl 05 | 344691 | 36
Wb | L 100 | 380169 | 34
2025 | 52072 | 8.1 % isur | &8
9275 | 69914 | 2.4 & | 198196 | 65
25.25 87;32 2-; 70 | 224737 | 4.9
& o WE AR L IS AR N TR AT
Ao 70 | 178434 | 7.3
o 75 | 201484 | 67
35 | 139074 | 1.9 .
6 L A 7 e i e A
% | 120792 | 2.6 05 -| 205906 | 6.0

B4 1231 ;

B89 24| 80 |126012 | 147
- Lo | & 8 | 163791 | 11.8
: 90 | 197821 | 10.1
B105| 12 | 40 97469 | 4.9 95 | 232873 | 88
45 | 133560 | 38 100 | 26859 | 7.9
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MAXIMUM SAFE LOAD FOR STANDARD CHAN-
NELS OF ANY LENGTH AND CORRESPOND-

ING MINIMUM SAFE SPANS BASED
UPON CRIPPLING OF THE WEB.

For loads in pounds uniformly distributed exclusive of weight of

Maximum
Load.

[=-2= =

Pounds,

10692
17016
23909
14032
20868
19231
52036
20024
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13.25 | 28044
15 41483
20 VLS
25 115740
15 30461
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30 109976
35 148961
40 184279
33 82528
35 93615
40 114450
456 165466
50 203148
65 245311

43

-
8
~

|

O e —

—IOPOCO T e DO b

TR D LSOt o ;m 0o sor

1O 10 80 i i BT




66 CAMEBERIA STEEL.

COEFFICIENTS FOR DEFLECTION IN INCHES FOR
CAMBRIA SHAPES, USED AS BEAMS SUB-
JECTED TO SAFE LOADS UNIFORMLY
DISTRIBUTED.,

Distance | Coefficient for | Coefficient for Distsnce | Coefficient for | Coeffient for
o et Bt | e e €] B
e[S did | e lade | Feer | Spuarelick | Squars aeke

TG LT e A R . LW [ I i ) G
4 265 | 207 23 8.756 6.841
5 A4 323 2% 9.534 7.448
6 508 466 2% 10.845 8.082
7 811 634 26 11.189 8.741
8 1,059 828 27 12,066 9.427
9 1.341 1,04 28 12,077 10,138

10 1.655 1.293 2 13.920 | 10.875
11 2,008 1.565 30 14807 | 11.638
12 2,383 1.862 81 15.906 | 12427
13 2797 2.185 2 16949 | 13.241
14 3244 2,534 33 18.025 14.082
15 3.724 2.909 3 19.184 14.948
16 4937 3.310 3% 20,276 | 15.841
17 4,783 3737 36 21.451 16.759
18 5.363 4190 87 22,650 | 17.703
19 59756 4, 38 23.901 18,672
20 6,621 5172 29 25175 19,668
21 7.299 5.703 40 26483 | 20,690
2 8,011 6.259

The above coefficients are for use in obtaining the deflection of steel
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 maodulus of elasticity bemng 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,
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Thus to find from the preceding table the deflection in inches for
Cambria shapes used as beams under their safe loads uniformly distrib-
uted including the weight of the beam:

Let D — deflection in inches,
L = length between supports in feet.
H = coefficient for deflection from table for fibre stress of 16 000
nds per square inch.

H'! — coefficient for deflection from table for fibre stress of 12 500
pounds per square inch.

d = depth of beam in inches for symmetrical sections.

x, — distances in inches from neutral axis to most remote fibre
for unsymmetrical sections.

For SYMMETRICAL SECTIONS,
For fibre stress of 16 000 pounds per square inch 1) - B

d
HY
For fibre stress of 12 500 pounds per square inch D — 35
For UNSYMMETRICAL SECTIONS.
H
For fibre stress of 16 000 pounds per square inch D — .
1
H/
For fibre stress of 12 500 pounds per square inch D = 3.
1

EXAMPLES,

Case I.—To find the deflection of a 9/ I-Beam weighing 30 pounds
per foot, for a span of 15 feet and a maximum fibre stress of 16 000
pounds per square inch, under its safe load uniformly distributed.

¥rom the above table the deflection coefficient for this case is found
to be 3.724, which divided by 9, the depth of the beam in inches, gives
414, which is the required deflection in inches.

The safe load for this beam under the conditions named is 16 100
pounds including the weight of the beam itself as stated in the Tables
of Safe Loads for Cambria I-Beams on page 76.

Case 17.—To find the deflection of a 6/ % 4!/ % 3/! angle, sup-

ed at the ends on its short leg as a horizontal base, for a span of 9
cet and a maximum fibre stress of 16 000 pounds per square inch under
its safe load uniformly distributed including its own weight.

From the table of “ Properties of Angles” on page 172 the distance
x! from the neutral axis to the back of the shorter leg is found to be,
1.99 inches, which subtracted from the length of long leg, 6 inches
gives 4,01 as the distance x, from the neutral axis to the most re-
mote fibre. From the above fable the deflection coefficient for this
case is found to be 1.341, which divided by 8,02, twice x,, gives .167,
which is the required deflection in inches.

Nore.—For deflections of Beams, Channels and Z-Bars due to any
central or uniform load see coefficients of deflection N and N/ in the
Tables of Properties relating to these sections and the accompanying
explanations.

or deflections of any symmetrical beams due to various systems of
loading, see general formule and diagrams on pages 134 to139inclusive.
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TABLES OF SAFE LOADSFOR CAMBRIA I-BEAMS
AND CHANNELS AND SPACING FOR
CAMBRIA I-BEAMS, PAGES
73 TO 133 INCLUSIVE.

TABLES OF SAFE LoADS.

The tables of Safe Ioads for Cambria I-Beams and Channels have
been calculated for all sizes and weights of both standard and standard-
special sections, and give the safe loads in pounds uniformly distributed
for all usual spans, based upon extreme fibre stresses of 16000 pounds
per square inch.

These loads include the weight of the beam or channel which should
be deducted in order to obtain the net load which the beam will safely
carry. In order to obtain the net live load which the beam is capable
of safely sustaining the weight of the floor materials should also be
deducted. Weights of hollow tile floor arches and fire-proofing material
are given on page 49, to which should be added the weight of plaster-
ing, filling on top of arches and the weight of the material forming the
surface of the floor, in order to obtain the dead load of materials in
figuring fire-prool floors, in addition to the weight of the beam.

A table of superimposed loads per square foot, exclusive of the
weight of materials in accordance with the usual practice for different
classes of buildings, is given on page 48.

The Tables of Safe Loads for Cambria I-Beams and Channels and
Tables of Spacing of Cambria I-Beams are calculated on the assump-
tion that proper provision has been made for preventing lateral deflec-
tion by means of tie rods or other braces, spaced at distances apart not
greater than twenty times the flange width., If the Jateral supports are
spaced at greater distances than this the unit stresses and safe loads
should be reduced in accordance with the table therefor, on page 61.

The thrust of floor arches, which is considerable, particularly in the
case of long spans or distances between tie rods, should be taken into
account where it tends to produce lateral flexure of the floor beams.
Throughout the body of the floor the thrusts will ordinarily counter-
balance each other, but in the extreme beams, where unsupported lat-
erally, between the tie rods or braces, this additional stress should be
provided for by a corresponding reduction in the stresses due to ver-
tical loading.




CAMBRIA STEEL. 69

Explanations of this and a formula for reducing the unit stresses
from vertical loading, en account of the additional stresses caused by
horizontal forces, are given on pages b6 to 60 inclusive.

In some instances the allowable deflection will govern the design
rather than the transverse strength, as in the case of beams carrying
plastered ceilings, in which the deflection should be limited to g; inch
per foot of span, or g}; of the distance between supports in order to
avoid cracking the plaster.

This limit of deflection is indicated in the tables by full horizontal
lines, the figures below which correspond to loads or spacings for the
given spans that will produce greater deflections than the allowable
limit for plastered ceilings.

The deflection limits of the Tables of Safe Loads have been calcu-
lated for the total loads, including the weight of the beam. The
superimposed live load will not produce all of this deflection, and
therefore the deflection limit of the tables includes an element of safety
for the reason that the beams will be deflected, after being put in place,
by their own weight and that of the floor materials before the plaster-
ing is applied.

In cases where the deflection limits the use of the beam for the safe
loads corresponding to the fibre stresses of the tables, the beam may be
used with a less load such as to produce only the allowable deflection.
The lesser load corresponding to the limit of deflection may be obtained
for any span from the Table of Safe Loads as follows:

W, ¢ 12

W2k Ti -

in which

W = safe load in pounds for the limit of deflection for plastered ceil-
ings — 1 of the span,

Wy — safle load of tables next above the line giving the limit of deflec-
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
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by the square of the required span. The result will be the required
load corresponding to the limit of allnwable deflection jor 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, is given on pages 66 and 67. -

TABLES OF SPACING OF CAMBRIA I-BEAMS,

Tables of Spacing of I-Beams for intensities of loading of 100, 125,
150 and 175 pounds per square foot, corresponding to spans from 4 to
86 feet, are given on pages 90 to 133 inclusive.

For 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,

EXAMPLES OF APPLICATION OF TABLES OF
SAFE LOADS AND TABLES OF SPACING.
ExamrLe 1.

What is the proper size of beam with a clear span of 24 feet to carry
a superimposed load of 30 000 pounds uniformly distributed, the deflec-
tion to be such as not to crack a plastered ceiling ?

From the Tables of Safe Loads for Cambria I-Beams, page 78, it is
found that a 15-inch standard beam of this length, weighing 60 pounds
per foot, will carry a gross load of 81 910 pounds, and the weight of the
beam itself is 60 X 24 = 1440 pounds. Thus the net load may be 30 470
pounds, so that this is the proper size for the conditions named, as its
deflection is within the allowable limit, which is shown to be at a span
of 80 feet as indicated by the horizontal line on the table.

Similarly it may be found from page 79 that a 15 inch special beam,
of 60 pounds per foot, will more than suffice, but as this section is not
regularly kept in stock the standard 15-inch 60 pound beam should be
ordered if prompt delivery is wanted.

It may also be found from page 81 that an 18 inch 55-pound beam
will amply suffice, and as this is both stiffer and lighter than the 15-
inch 60-pound beams, it could be used with economy if otherwise suit-
able for the location.
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ExamrrLe IL

What is the safe load for an § inch standard I-Beam weighing 17,75
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 75, it is found that the safe
load for the beam in question is 7580 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 69, we have

W, x L 0480 x 16

W — _I,;’__ . = 6067 pounds,

which is the safe load required.

ExamrrLe III,

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

The weight of the floor materials will be about 50 pounds per square
foot, allowing 89 pounds for the arch and 11 pounds for the other
materials, or a total load of 150 pounds per square foot to be carried by
the beams.

From the Table of Spacing for I-Beams for a uniform load of 150
pounds per square foot, page 116, it is seen that 12-inch standard
I-Beams weighing 81 b pounds per foot, and spaced 6 4 feet apart from
centers to centers, can be used with a span of 20 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.

The load on each girder will be

‘29 X 22 % 150 = 66 000 pounds.
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From the Table of Safe Loads, page 78, it is found that this will
require two 15-inch standard I-Beams, each weighing 60 pounds per
foot.

On account of the advisability of spacing the floor beams equally
this arrangement of columns and girders would reduce their distances to
242 = b} fect center to center, so that 1(-inch I-Beams weighing 85
pounds per foot might be used for the body of the floor, as may be
seen by reference to the Table of Spacing of Cambria I-Beams, page
115, which gives the allowable spacing for these conditions to be 52
feet, The 10-inch 85-pound beams under these conditions will, how-
ever, deflect to the allowable limit for plastered ceilings, besides which
they are heavier than the 12-inch 31 5 pound beams first considered, so
that the latter will be the stiffest and most economical.

Although the load onthe girder is not uniformly distributed, but
concentrated at three points between the supports, the bending moment
in this case will be the same as if the load were figured to be dis-
tributed uniformly, and for similar cases with different spacings the
moments would be very nearly identical.

ExamrLE 1V,

What is the proper spacing between centers of 1(-inch standard
I-Beams weighing 25 pounds per foot for a span of 18 feet to carry a
superimposed load of 100 pounds per square foot in addition to the
weight of the floor materials, consisting of an §inch tile arch with
filling and flooring weighing about 50 lbs. per square foot, this being
equivalent to a total load of 150 pounds per square foot ?

From the Tables of Spacings of Cambria I-Beams, page 115, it is
found that the proper distance from center to center of beams is 5.4
feet, so that a spacing of 5 feet apart will be proper.
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73

SAFH 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,

2

STANDARD I-BEAMS.

3 Inch No. B 5. 4 Inch No.B9.

55 | 65 | 7.5 7.5 8.5 05 | 105
1bs. | ibs. | 1bs. 1bs, 1bs. 1bs. 1bs.
4410 | 4780 | 5180 | 7o50 | 8470 | 9000 | 95%0
3530 | 3330 | 4140 | €360 | 6780 | 7200 | 7610
2040 | 8190 | 8450 | 5300 | 5650 | 6000 | 6350
5520 2730 | 2060 | 4540 | 4840 | 5140 | 5440
2210 | 2390 | 2590 3980 | 4240 | 4500 | 4760
1960 | 2130 | 2300 |T8530 | 8770 | 4000 | 4230
1770 | 1910 | 2070 | 180 | 33%0 | 3600 | 3810
1600 | 1740 | 1830 | 2890 | 3080 | 8270 | 3460
1470 | 1590 | 1730 | 2650 | 2820 | 3000 | 8170
1360 | 1470 | 1590 | 2450 | 2610 | 2770 | 2930
1260 | 1370 | 1480 | 2270 | 2420 | 2570 | 2720
1180 | 1280 | 1380 | 2120 | 2260 | 2400 | 2540
1100 | 1200 | 1200 | 1990 | 2120 | 2250 | 2380
1040 | 1130 | 1220 | 1870 | 1990 | 2120 | 240
980 | 1060 | 1150 | 1770 | 1880 | 2000 | 2120
930 | 1010 | 1090 | 1670 | 1780 | 1890 | 2000
280 | 960 | 1040 | 1590 | 1690 | 1800 | 1900
s40 | o0 990 | ts10 | 1610 | 1710 | 1810

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

o

STANDARD I-BEAMS.
Distames |~ =
sy 5 Inch No. B 13, 6 Inch No. B17.
Sk 8.75 12.25 1475 12.25 1475 17.25
1bs. ibs. 1bs. 1bs. 1bs. 1bs.
4 | 12900 14520 16160 19370 21320 23280
b 10320 11620 12030 15490 17050 18620
6 8600 9630 10770 12910 14210 15620
7 7370 2300 9230 11070 12180 13300
8 6450 7260 8080 9680 10660 11640
9 5730 6460 7180 8610 9470 10350
10 5160 5810 6460 7750 8530 9310
11 4690 5280 5880 7040 7750 8460
12 4300 4840 5390 6460 7110 7760
13 3970 4470 4970 5960 6560 7160
14 3680 4150 4620 5530 6090 6650
15 8440 3870 4310 5160 5680 6210
16 | 3220 | 3630 4040 | 4340 | 5330 | 5820
17. | 3030 3420 3800 4560 5020 5480
18 2870 3230 3590 4300 4740 5170
19 2720 3060 3400 4080 4490 4900
20 2580 2600 3230 3870 4260 4660
21 2460. 2770 3080 3690 4060 4430
22. | 2340 2640 . 2040 3520 3880 4230
23 2240 2530 2810 3370 3710 4050
24 2150 2420 o 3230 3550 3880.
25 2060 2590 3100 3410 3720
26 1980 2230 2490 2080 8280 3580
27 1910 2150 2390 2870 3160 3450
29 then 2670 2940 3210

For safe loads below the heavy
than the allowable limit for plastered ceilings =— g} span.

lines, the deflections will be greater
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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 g
etwon | 7 Inch No. B 21, 8 Inch No. B 25.
o PR & T
otk 17.6 20 17.76 | 2025 | 22.76 2525
1bas. 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.

27600 | 20850 | 32140 | 87920 | 40130 | 42740 | 45360
99080 | 23880 | 25710 | 30330 | 82100 | 34190 | 86200

4

b

6 | 18400 | 19900 | 21430 | 25280 | 26750 | 28500 | 30240
7 | 15770 | 17060 | 18370 | 21670 | 22930 | 24420 | 25920
8 | 13800 | 14930 | 16070 | 18960 | 20060 | 21370 | 22680
9 | 12270 | 18270 | 14280 | 16850 | 17830 | 19000 | 20160
10 | 11040 | 11940 | 12860 | 15170 | 16050 | 17100 | 18140

11 | 10040 | 10860 | 11690 | 13790 | 14590 | 15540 | 16490
12 | 9200 | 9950 | 10710 | 12640 | 13380 | 14250 | 15120
13 | 8490 | 9190 | 9890 [ 11670 | 12350 | 13150 | 13960
14 | 7800 8530 | 9180 | 10830 | 11470 | 12210 | 12960

15 |77360 7960 | 8670 | 10110 | 10700 | 11400 | 12100

16 | 6900 | 7460| 8030 | 94080 | 10030 | 10690 | 11340
17 | 00| 7020| 7560 | B9 | 9440 | 10080 | 10670

| 6980
4600 | 4980 | 5360 6320 6690 | 7120 | 7560

4000 | 4420 | 4760 5620 | 5340 6330 6720

o | 3040c| 4260 | 4500 | .- 5420 \°5720 | 6110 %&l

.| 3810 4120 4430 5230 | . 5530 | 5900. 60

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

than the allowable limit for plastered ceilings = gz span, .~ ~
Safe loads above dotted line are greater than safe loads for web crip-

pling as shown on pages 62 to 65 inclusive.

%

2

24

25 o

__gg'f 250 4500 | 4010 | 830 | _e170 | 6580 | 6980
28

29
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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.

Distance

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

supports

21 25 30 35 26 30 35 40
1bs. 1bs. 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.

in feat,

8 | 25160 | 27240 | 30180 | 33120 { {
9 | 22870 | 24210 | 26830 | 20440 | ..vo | oeuo | oo | ..
10 | 20180 | 21790 | 24150 | 26500 | 26050 | 28620 | 31240 | 33850

11 ] 18300 | 19810 | 21950 | 24090 | 23680 | 26020 | 28400 | 30780
12 | 16770 | 18160 | 20120 | 22080 | 21710 | 23850 | 26030 | 28210
13 | 15480 | 16760 | 18570 | 20380 | 20040 | 22020 | 24030 | 26040
14 | 14880 | 15570 | 17250 | 18930 | 18610 | 20450 | 22310 | 24180
15 | 18420 | 14530 | 16100 | 17670 | 17360 | 19080 | 20830 | 22570

16 | 12580 | 13620 | 15090 | 16560 | 16280 | 17890 | 19520 | 21160
17 | 11840 | 12820 | 14200 | 156590 | 15320 | 16840 | 18380 | 19910
18 | 11180 | 12110 | 13410 | 14720 | 14470 | 15900 | 17350 | 18810
19 1710590 | 11470 | 12710 | 13950 | 13710 | 15070 | 16440 | 17820
20 | 10064 | 10900 | 12070 | 13250 | 13020 | 14310 | 15620 | 16930

21 | 9590 | 10880 | 11500 | 12620 | 12400 | 13630 | 14880 | 16120
22 | 9150 | 9910 | 10980 | 12050 | 11840 | 13010 | 14200 | 15390
%3 | 8750 | 9480 | 10500 | 11520 | 11320 | 12450 | 13580 | 14720
24 | 8390 | 9080 | 10060 | 11040 | 10850 | 11930 | 13020 | 14110
%5 | 8050 | 8720 | 9660 | 10600 | 10420 | 11450 | 12500 | 13540

26 | 7740 | 8330 | 9290 | 10190 | 10020 | 11010 | 12020 | 13020
27 | 7460 | 8070 | 8940 | 9810 | 9650 | 10600 | 11570 | 12540
28 | 7190 | 7780 | 8620 | 9460 | 9300 | 10220 | 11160 | 12090
29 | 6940 | 7510 | 8330 | 9140 | 8930 | 9870 | 10770 | 11670
30 | 6710| 7260 | 8050 | 8330 | 8630 | 9540 | 10410 | 11280

8 | 6490 | 7030 7790 | 8550 | 8400 | 9230 | 10080 | 10920
8 | voou| cess | uaee | eee. | 81407 8950 | 9760 | 10580
8 | ool e ! 7290 8670 9470 | 10260

For safe loads below the heavy lines, the deflections will be greater
than the allowable limit for plastered ceilings = 515 span.
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SAFHE 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 STANDARD-SPE-

R I-BEAMS. CIAL I-rBEAMS.
between | 12 Inch No. B 41. 12 Inch No. B 105,
s 316 | 86 40 40 45 50 55
in fest,

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

10 | 33370 | 40580 | 43720 47810 | 50790 1 53930 | 57070
11 | 34830 | 36890 | 39740 43470 | 46180 |
12 | 31970 | 33820 | 36430 30840 | 42330 |
13 | 20510 | 31220 | 33630 36780 | 39070 | 41480 | 43900
14 | 27400 | 23990 | 831230 34150 | 36280 | 38520 | 40760
15 | 25580 | 27050 | 29140 .| 31880 | 83860 | 35950 | 88040

16 | 23980 [ 25360 | 27320 29880 | 81750 | 33710 | 35670
17 | 22570 | 23870 | R2B7R0 28130 | 20880 | 3170 | 33570
18 | 21310 ( 22540 | 24290 26560 | 28220 | 29960 | 81700
19 | 20190 | 21360 | 23010 25160 | 26730 | 28330 | 30040
20 | 19180 | 20290 | 21860 23910 | 25400 | 26960 | 28530

21 | 18270 | 19320 | 20820 22770 | 24190 | 25680 | 27170
22 | 17440 | 18450 | 19870 21730 | 23090 | 24510 | 25940
23 | 16680 | 17640 | 19010 20790 | 22080 | 23450 | R4810
24 | 15990 | 16910 | 18220 19920 | 21160 | 22470 | 23780
25

16350 | 16230 17490 19130 | 20320 | 21670 | 22830

14760 | 15610 | 16810 18390 | 19540 | 20740 | 21950
14210 | 15030 | 16190 17710 | 18810
18700 | 14490 | 15610 17080 | 18140 | 19260 | 20380
13230 | 13990 | 15070 16400 | 17510 | 18600 | 19880
14570 15940 | 16930 | 17980 | 18020

12380 | 13000 14100 15420 | 16380 | 17400 | 18410
11990 | 12680 | 13660 14940 | 15870 @ 16850 | 17830
11630 | 12300 | 13250 14490 | 15390 | 16340 | 17290
11280 | 11940 | 12860 14080 | 14940 = 15860 | 16780
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 greater
than the allowable limit for plastered ceilings = y}5 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 I"rBEAMS.

Distance e
- 15 Inch No. B 53,
fumms 42 45 50 55 60
in feet,
1bs. 1bs. 1bs. 1bs. 1bs.
10 | 62830 64830 68750 72670 76600
1 | 57120 58940 62500 66070 69630
12 | 52360 54030 57290 60560 63830
13 | 48330 49870 52890 55900 58920
14 | 44880 46310 49110 51910 54710
15 | 41880 43920 45840 48450 51060
16 | 89270 40520 42070 45420 47870
17 | 86960 38140 40440 42750 45060
18 | 84900 38200 40370 42550
19 | 83070 84120 36190 8950 40310
2 | 81410 82420 36340 38300
21 | 29920 30870 82740 34610 36470
22 | 98560 20470 81250 33080 34820
23 | 27320 28190 29890 31600 33300
24 | 26180 27010 28650 30280 31910
25 | 25180 25930 27500 29070 30640
26 | 24160 24940 26440 27950 29460
27 | 28270 24010 25460 26920 98370
28 | 22440 23150 24550 25960 27360
20 | 21660 22360 23710 25080 - 26410
30. | 20040. | 21610 22020 | 24220 25530
3. | 20270 20010 | . 22180 23440 24710
8 | 198630 20260 © 21490 22710 23940
. 83.| 19040 19650 | . 20830 22020 210
© 84| 18480 | 19070 | 20220 21370 29530
35.| 17950 | 18520 S 19840 | 20760 21880,
°86° | 17450 18010 19100 | 20190 |- 21280

For safe loads below the heavy lines, the deflections will be greater
than the allowable limit for plastered ceilings = 51 span.
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70

SAFE LOADS IN POUNDS UNIFORMLY DIS-
EAMS.

TRIBUTED FOR CAMBRIA I.B

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

STANDARD-SPECIAL I-BEAMS.

Distanes

betwean 15 Inch No. B 109.

supports e
in foot 60 65 70 75 80

1bs. 1bs. 1bse. 1bs. 1bs.

10 86610 90470 94390 98310 102230
1 78740 82240 85810 89370 92940
12 72180 76390 7660 81920 85190
13 66630 69590 72610 75620 78640
14 61870 64620 67420 70220 73020
15 | 57740 60310 62920 65540 68150
16 54130 56540 58990 61440 63890
17 50950 53220 56620 b7830 60140
18 48120 50260 52440 54620 56790
19 45500 47610 49680 51740 53810
20 43310 45230 47190 49150 51120
21 41240 43080 44950 46810 48680
22 39370 41120 42900 44690 46470
23 37660 30330 41040 42740 44450
24 36090 37690 89330 40960 42600
25 34650 36190 37750 39320 40890
26 33310 34790 36300 37810 39320
27 32080 33510 34960 36410 37860
28 30930 32310 33710 35110 365610
29 20870 31200 32550 33900 35250
30| 28870 30160 31460 32770 34080
31 27940 . 20180 30450 - 31710 32080
2 | 20070 . 28270 20500 30720 - 31950
33 [ 26260 | 27410 28600 .. 20790 30080
84 M 25470 |. 26610 - 27760 | 28910 | 80070
8 - 24750 [ 25850 . 26970 . 28000 | - 29210
36° 1 24060 | - 25130 26220 27310 - 28400

For safe loads be]ow the heavy lines, the deflections mll be greater
than the allowable limit for plastered ceilings = y}; 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 I-BEAMS.
Distance
k| 15 Inch No. B 113
fu”w 80 85 20 05 100
in feet.
1bs. iba. ibs. 1bs. 1bs.
10 112230 116030 119960 123880 127800
11 102030 105490 108050 112620 116180
12 93520 96700 99960 103230 106500
13 86330 89260 92270 95200 98310
14 80160 82880 85680 88480 91280
15 74820 77360 79970 82580 85200
16 70140 72520 74970 77420 TI870
17 66020 68260 70560 72870 75180
18 62350 64460 66640 68820 71000
19 58070 61070 63130 65200 67260
20 56110 58020 59980 61940 63900
21 53440 55250 67120 58990 60860
2 | 51010 52740 54530 56310 58090
23 48800 50450 52150 53860 b5560
24 46760 48350 49980 51620 53250
25 44890 46410 47980 49550 51120
26 43170 44630 46140 47650 49150
27 41570 42980 44430 45880 47330
28 40080 41440 42840 44240 45640
20 38700 40010 41360 42720 44070
30 37410 38680 39990 41290
3 36200 37430 38700 39960 41230
32 35070 36260 37490 38710 39040
33 34010 85160 36350 37540 38730
34 33010 34130 35280 36430 37590
35 32070 33150 34270 35390 36510
36 31170 32230 33320 84410 - 85500
For safe loads below the heavy lines, the deflections will be greater
than the allowable limit for plastered ceilings = 4} span.
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CAMBRIA STEEL. 81

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

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

square inch and include weight of beam.

Distance
between

supports
in feet.

E SRage B3R nREER

STANDARD I-BEAMS.

18 Inch No. B 65.

20 Inch No. B 78.

104470

94980
87060
80360
74620
69650

65300
61460

54990
52240

49750
47490
45420
43530
41790

40180

37310
36030
34820

33700
32650
31660
30730
20850

29020

77990

60660
57460
54590

51990
49630
47470
43670

41990
40440

37650
36390

85220
84120

32110
31190

30330

l 75
1bs. 1bs. 1bs.

124750 | 130110 | 135340

113410 | 118280 | 123040
103960 | 108430 | 112780
95060 | 100090 | 104110
89110 | 92040 | 96670
83170 | 86740 | 90230

77970 | 81320 | 84590
73380 | 76540 | 79610
69310 | 72280 | 75190

62370 | 65060 | 67670

50400 | 61960 | 64450
66700 | 50140 | 61520

51980 | 54210 | 56300
49900 | 52040 | 54140

47980 | 50040 | 52050
46200 | 48190 | 50130
44550 | 46470 | 48340
43020 | 44870 | 46670
41580 | 43370 | 45110

40240 | 41970 | 43660
37800 | 39430 | 41010
36600 | 38270 | 39810
35640 | 87170 | 38670

34650 | 36140 | 37590




CAMBRIA 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.

i STANDARD-SPECIAL I-BEAMS.

Distance
ks I 20 Inch No. B121.
TR 80 BB 80 211 100
in foot,
1bs. 1bs. 1bs. 1bs. 1bs.
10 156410 160910 166140 171870 176600
11 142190 146280 151040 155700 160540
12 | 130340 134090 138450 142810 147160
13 | 120310 123780 127800 131820 135840
14 111720 114940 118670 122410 126140
156 104270 107270 110760 114250 117730
16 | 97750 | 100570 | 103840 | 107100 | 110370
17 92000 94050 97730 100800 103880
18 | 86890 | 89390 92300 95200 98110
19 | 82320 84690 87440 90190 92950
20 | T7E00 | 80460 83070 85680 83300
21 | 74480 | 78620 79110 81600 84090
22 | 71080 | 73140 75520 77890 80270
23 68000 69960 72230 74510 76780
24 65170 67050 69220 71400 73680
9% | 62560 | 64360 66460 68550 70640
2 | 60160 | 61890 63900 85910 67920
27 57930 50600 61530 63470 65410
28 55860 H7470 59340 61200 63070
29 | 53930 | 55490 57290 59090 60900
30 | 52140 | 53640 55380 57120 58570
31 | 50450 | 51910 53590 55280 56970
32 48880 B0280 51920 53650 556190
33 47400 48760 50350 51930 53510
34 | 46000 | 47330 48860 50400 51940
35 | 44890 | 45070 47470 48960 50460
3 | 43450 | 44700 46150 47600 49050

|




CAMBRIA 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.

between
supports
in feet.

E SreERE =RRNE RREE

STANDARD I-BEAMS.

24 Inch No. B 89.
80 86 20 05 100
1bs. _‘lbs. 1bs. 1bs. 1bs.
185530 | 192700 | 198970 | 205240 211520
163660 | 175180 | 180880 186590 192290
154610 | “160580° | 165810 171040 176270
142720 | 148230 153050 157880 162710
182520 | 137640 142120 146600 151080
193600 | 128460 182650 136830 141010
115960 | 120430 124360 128280 132200
109140 | 113350 117040 120730 124420
103070 | 107050 110540 114020 117510
97650 | 101420 104720 108020 111330
92770 99480 102620 105760
88350 91760 94750 97740 100720
84330 87590 90440 93290 96140
80670 83780 86510 89240 91960
77300 | 80290 82000 85520 88130
74210 | 77080 79590 82100 81610
71360 74110 76530 78040 81350
68720 71870 73690 76020 78340
66260 68820 71060 73300 75540
63080 | 66450 63610 70770 72940
61840 | 64230 66320 63410 70510
59850 | 62160 64180 66210 63230
57980 60220 62180 64140 66100
56220 58390 60290 62200 64100
54570 56680 58520 60370 62210
53010 55060 56850 58640 60430
51540 53530 55270 57010 58760

Safe loads above dotted line are greater than safe loads for web crip-
pling, as shown on pages 62 to 65 inclusive.




84

CAMBRIA STEEL.

SAFH LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMERIA CHANNELS.

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

STANDARD CHANNELS.

Distance -

petween 3 Inch No. C 6. 4Inch No.C9. | 5 Inch No. C13.
mm)orlal 4 =

S L 6 | 525|625 | 725 65| 0 | 115
1bs. | 1bs. | 1bs. 1bs. | lbs. ibs. | 1bs. 1bs. 1bs.
4 | 2910 8200 3680 | 5060 | 5570 | 6090 | 7910 | 9460 | 11100
5 | 2330 2630 2940 | 4050 | 4450 | 4870 | 6330 | 7570 | 8880
(i 1940! 2190, 2450 | 3370 | 8710 | 4060 | 5270 | 6810 | 7400
7 16h0. 1880 2100 | 2890 | 8180 | 8480 | 4520 | 5410 | 6340
8 | 1840 | 2530 | 2780 | 8050 | 8960 | 4730 | 5550
9 1290| 1460 1630 | 2250 | 2470 | 2510 | 8520 | 4210 | 4930
10 | 1160 1310 1470 | 2020 | 2230 | 2440 | 3160 | 3790 | 4440
11 | 1060/ 1190/ 1340 | 1840 | 2020 | 2210 | 2880 | 3440 | 4040
12 970 1100, 1230 | 1690 | 1860 | 2080 | 2640 | 8150 | 3700
13 890/ 1010, 1130 | 1560 | 1710 | 1870 | 2430 | 2910 | 3410
14 | 830 940 1050 | 1440 | 1590 | 1740 | 2260 | 2700 | 8170
156 TBUi 880‘ 980 | 1350 | 1480 | 1620 | 2110 | 2520 | 2960
16 730! 82|J| 920 | 1260 | 1390 | 1520 | 1980 | 2370 | 2770
17 ﬁSﬂi 770, 870 | 1190 | 1310 | 1430 | 1860 | 2230 | 2610
18 650 730/ 820 | 1120 | 1240 | 1350 | 1760 | 2100 | 2470
19 Blﬂi 690, 770 | 1060 | 1170 | 1280 | 1670 | 1990 | 2340
20 58{]‘ 660, 740 | 1010 | 1110 | 1220 | 1580 | 1890 | 2220
21 550/ ﬁtﬂ]l 700 960 | 1060 | 1160 | 1510 | 1800 | 2110
22 | 530 600 670 [ 920 [ 1010 | 1110 | 1440 | 1720 | 2020
23 510/ 70| 640 880 970 | 1060 | 1380 | 1660 | 1930
24 480/ 550 610 840 930 | 1020 | 1320 | 1580 | 1850
25 470 630 590 810 890 970 1270 151 0' 1780

than the allowable limit for plﬂ-‘:lﬂl‘td {:ulmgs = 315 span.




CAMBRIA STHEHL, 85

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 CHANNELS.

Distance
.,.m! 8 Inch No. C 17. 7 Inch No. C 21.

I 1bs.
|

105 13 IIBG 0.75 |12.25 14-75'17.2519.76
1bs. | 1bs. 1bs. | 1bs. 1bs. | 1bs. | 1bs. | 1bs.

1155013440 15400 | 17360 | 16070 | 18410 | 20700 | 22990 | 25280
924010750 12320 | 13890 | 12850 | 14730 | 16560 | 18390 | 20220

?'?00 8060 10270 | 11570 | 10710 | 12280 | 13800 | 15330 | 16850
6600, 7630, 8300 | 9920 | 9180 | 10520 | 11830 | 13140 | 14440
5780 6720 7700 | 8680 | 8030 | 9210 | 10350 | 11490 | 12640
5130I 5970| 6840 | 7720 | 7140 | 8180 | 9200 | 10220 | 11230
4620) 5380, 6160 | 6940 | 6430 | 7370 | 8280 | 9200 | 10110

1 4200! 4890 5600 | 6310 | 584D | 6700 | 7530 | 8360 | 9190
12 | 3850 4480/ 5130 | 5790 | 5360 @ 6140 | 6900 | 7660 = 8430
13 73550, 4}.ﬁﬁ| 4740 | 5340 4940 | 5670 | 6370 | 7070 | 7780
14 | 3300 3340, 4400 | 4960 | 4590 | 5260 | 5910 | 6570 | 7220

15 | 3080, 8580" 4110 | 4630 | 4280 | 4910 | 5520 | 6130 | 0740

16 2890‘ | 8850 | 4340 | 4020 | 4600 | 5180 | 5750 | 6320
17 | 2720, 3161} 3620 | 4080 | 8780 | 4330 | 4870 | 5410 | 5950
18 | 2570 2090 3420 | 3860 | 3570 | 4090 | 4600 | 5110 | 5620
2430| 2830/ 8240 | 8650 | 8380 | 3880 | 4360 | 4840 | 5320
' 3080 | 8470 | 8210 | 8680 | 4140 | 4600 & 5060

2900{ 2560| 2980 | 3310 | 3060 | 3510 | 3940 | 4380 | 4810
2100| 2440/ 2800 | 8160 | 2920 | 8350 | 3760 & 4180 | 4600
2680 | 8020 | 2790 | 3200 | 3600 | 4000 | 4400
1930 2240 2570 | 2890 | 2680 | 3070 | 3450 & 3830 | 4210
1850 2150/ 2460 ' 2780 | 2570 | 2050 ' 3310 ' 3680 ' 4040

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

86

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 CHANNELS.

Distance, —
betwezn 8 Inch No. C 25. 9 Inch No. C 29.
supporis i | |
St 11.25I13.75 16.256 | 18.75 | 21.R5|13.25| 15 20| 25
1bs. | 1bs. 1bs. | 1bs. 1bs. 1bs. 1bs. | 1bs. | 1bs.
4 21530"24000123610 20230 | 31840 mo‘amsn :36020!41900
b | 17230 | 19200 | 21200 | 23380 | 26470 | 22430 | 24110 .|2ss1033520
6 | 14360 | 16000 | 17740 | 19480 | 21230 [ 18690 | 20090 24010/27930
7 | 12310 | 18710 | 15210 | 16700 | 18200 | 16020 | 17220 20580 23940
8 | 10770 | 12000 | 13310 | 14610 | 15920 | 14020 | 15070 18010 20950
9 | 9570 | 10670 | 11830 | 12990 | 14150 | 12460 | 13390 (16010 18620
10 | 8610 | 9600 | 10650 | 11690 | 12740 | 11220 | 12050 14410|16?80
Y
11 | 7830 | 8730 | 9680 | 10630 | 11580 | 10200 | 10980 (13100 15240
12 | 7180 | 8000 | 8870 | 9740 | 10610 | 9350 | 10040 12010 13970
13 | 6630 | 7380 | 8190 | 8990 [ 9800 | 8630 | 9270 |11080 12890
14 | 6150 | 6860 | 7600 | 8350 [ 9100 | 8010 | 8610 10290 11970
16 | 5740 | 6400 | 7100 | 7790 [ 8490 | 7480 | 8040 asou|m70
16 | 5380 | 6000 | 6650 | 7310 | 7960 | 7010 | 7530 | 9000 10470
17 | 75070 | 5050 | 6260 | 6880 | 7490 | 6600 | 7090 8470 9860
18 | 4790 | 5330 | 5910 | 6490 | 7080 | 6230 | 6700 | 8000/ 9310
19 | 4530 | 5050 | 5600 | 6150 | 6700 | 5000 | 6340 | 7580, 8520
20 | 4310 | 4800 | 5320 | 5850 | 6370 | 5610 | 6030 mul 8380
21 | 4100 | 4570 | 5070 | 5570 | 6070 | 5340 | 5740 | 6860| 7980
22 | 8920 | 4360 | 4840 | 5310 | 5790 | 5100 | 5480 | 6550| 7620
93 | 8750 | 4170 | 4630 | 5080 | 5540 | 4880 | 5240 | 6260| 7290
24 | 3590 | 4000 | 4440 | 4870 | 5310 | 4670 | 5020 | 6000, 6980
25 | 3450 | 3840 | 4260 | 4680 | 5000 ' 4490 | 4820 | 5760| 6700

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




CAMBRIA STEEL.

87

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 CHANNELS.

Distance
b 10 Inch No. C 33.
- 15 20 25 | 80 35
in fest.
1bs. 1bs. 1bs. 1bs. 1bs.
10 14270 16790 19410 22020 24640
11 12970 15270 | 17640 20020 22400
12 11890 14000 16170 18350 20530
13 10980 12920 14930 16940 18950
14 10190 12000 13860 15730 17600
15 9510 11200 12940 14680 16430
16 8920 10500 12130 13760 15400
17 8390 9880 11420 12950 14490
18 7930 9330 10780 12240 13690
19 7610 8840 10220 11590 12970
20 7130 8400 9700 11010 12320
21 6790 8000 09240 10490 11730
22 6490 7630 8820 10010 11200
23 6200 7300 8440 9580 10710
24 5940 7000 8090 9180 10270
25 5710 6720 7760 8810 9860
26 5490 6460 7460 8470 0480
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 — g} span.




88 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 CHANNELS.

Distance
ik |' 12 Inch No. C 41.
Y 25 80 | s | 40
in foet,

1bs. 1bs. 1bs. 1bs. 1bs.

10 | 22780 25600 28740 | 31870 35010

i1 20700 23270 | 26120 28980 31830
12 18980 21330 23950 26560 20180

14 16270 18290 20530 2770 25010
15 15180 17070 19160 21250 23340

16 14230 16000 17960 19920 21830
17 13400 15060 16900 18760 20600
18 12650 14220 15070 17710 19450
19 11990 13470 15120 16780 18430
20 11390 12800 14370 15040 17510

21 10850 12100 13680 15180 16670
2 10350 11640 13060 14400 15910
23 9900 11130 12490 13860 15220
4 9490 10670 11970 13280 14590
25 9110 10240 : 11490 12750 14000
26 8760 9850 11050 12260 13470
7 8440 9480 10640 11810 12970
28 8130 9140 10260 11380 12500
29 7850 8330 9910 10960 12070
30 7590 8530 9580 10620 11670

For safe loads below the heavy lines, the deflections will be greater
than the allowable limit for plastered ceilings = 51 span.




CAMBRIA STEEL.

89

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,

l 50
‘ ibs.

55
1bs.

61190

55630
50990
47070
43710
40790

38240
32210
30590

29140
27810

23530

21850
21100

STANDARD CHANNELS.
Distance
between 15 Inch No. C 53.
Sy 33 35 40 45
in faat,
1bs. 1bs. 1bs. 1bs.
10 | 44450 | 45500 e 53350
11 | 40410 | 41370 | 44930 48500
12 | 87040 | 37920 | 41190 44460
13 | 84190 | 85000 | 88020 41040
14 | 81750 | 832500 | 35300 88100
15 | 29630 | 30340 | 32950 35560
16 | 27780 | 28440 | 80890 83340
17 | 26150 | 26770 | 29070 81380
18 | 24700 | 25280 | 27460 29640
19 | 23400 | 23050 | 26010 23080
20 | 22230 | 22750 | 24710 26670
21 | 21170 | 21670 | 23540 25400
22 | 20210 | 20680 | 22470 24250
23 | 10330 | 19780 | 21490 23190
24 | 18520 | 18960 | 20590 22230
25 | 17780 | 18200 | 19770 21340
96 | 17100 | 17500 | 19010 | 20520
97 | 16460 | 16850 | 18310 | 19760
28 | 15880 | 16250 | 17650 19050
29 | 15330 | 15690 | 17040 18400
30 | 14820 | 15170 ' 16470 17780

20400




20 CAMBERIA STEEL.

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

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

STANDARD I-BEAMS.

Distance
beween | T s e
supports 3 Inch No. B 5. 4 Inch No. B 9.
in - -
foot, 5.5 6.6 7.5 7.5 B.5 2.5 10.56
1bs. 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.
4 11.0 12.0 12.9 199 | 212 | 225 | 238
b6 7.1 7.7 8.3 12.7 13.6 144 | 152
a8 4.9 5.3 5.8 88 94 | 100 | 106
7 3.6 3.0 4.2 6.5 6.9 7.3 7.8
8 2.8 3.0 3.2 5.0 5.3 5.6 5.9
] 22 2.4 2.6 3.9 4.2 EInY 4.7
10 1.8 1.9 21 3.2 3.4 3.6 38
11 1.5 1.6 1.7 2.6 2.8 3.0 3.1
12 1.2 1.3 14 2.2 24 2.5 2.8
13 1.0 1.1 1.2 1.9 2.0 2.1 2.3
14 ke 1.0 1.1 1.6 D ek 1.8 1.9
15 1.4 1.5 1.6 1.7
18 1.2 1.3 14 1.5
17 1.1 1.2 1.2 1.3
18 1.0 1.0 1.1 1.2
19 1.0 s il |

For spacings below the heavy lines the deflections vill be greater than the

allowable limit for plastered ceilings = g} span,
Spacings for other intensities of loading may be obtained from those in tables as

follows :
Intensity of loading from table,, . 1) ]
Required spacing == ‘New intensity of loading X ¥ pacing from table.




CAMBRIA STEEL. 21
¥
SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBES. PER
SQUARE FOOT.
Proper distance in feet, center to center of Beams,
Maximum fibre stress 16 000 pounds per square inch.
it | STANDARD I-BEAMS.
batween
il S 5 Inch No. B 13. 6 Inch No. B 17.
in 0.75 12.256 14.756 12.25 14756 |17.25
foet, 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.
4 32.2 26.3 404 48.4 53.3 58.2
5 20.6 23.2 25.9 31.0 34.1 37.2
8 14.3 16.1 18.0 21.5 23.7 25.9
7 10.5 11.9 13.2 15.8 174 19.0
8 8.1 9.1 10.1 12.1 13.3 14.5
2] 6.4 7.2 8.0 9.6 10.5 11.5
10 5.2 5.8 6.5 L7 8.5 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 4.6 5.0 5.5
14 2.6 3.0 3.3 4.0 44 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 1.8 2.0 2.2 2.7 3.0 3.2
18 1.6 1.8 2.0 24 2.6 2.9
19 14 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 1.8 1.9 2.1
22 31 1.2 1.3 1.6 1.8 1.9
23 1.0 1.1 1.2 1.5 1.6 18
24 Yoe s 1.0 11 18 ¢ 1.5 1.6
25 vieis s e 1.0 1.2 1.4 1.5
26 1.0 1.1 1.3 14
27 1.1 1.2 1.3
28 1.0 1.1 1.2
29 A== r1
For spacings below the heavy lines the deflections will be greater than the
allowable limit for Tlaslcred ceilings == y}4 span. .
Spacings for other intensities of loading may be obtained from those in tables as
follows : : 3
Required spacing = In:::liyu?_:gial :'g ;E?i?:ic ¥ Computed spacing from lflb]t.

S i e e o s b B B



22 CAMBRIA STEEL.

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

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

e STANDARD I-BEAMS.
‘::;:ﬁ 7 Inch No. B 21 8 Inch No. B 25.
in 15 17.6 20 17.76 2025 | 2276 | 25256
et | 1bs. 1bs, 1bs. 1bs. 1bs. 1bs. le-_
4 | 600 | 746 | 803 | 948 1003 1069 1134
5 | 442 478 | 514 |'60.7 | 642 | 684 | 726
6 | 307 | 332 | 357 |421 | 446 | 475 | 504
7 | 225 | 244 | 262 | 31.0 | 328 | 349 | 370
8 (178 | 187 | 201 | 237 | 251 | 26.7 | 28.3
9 | 136 |147 | 159 | 187 | 198 | 211 | 224
10 (110 | 119 | 129 | 152 | 161 | 171 | 181
11 91 | 99 | 1068 | 125 | 133 | 141 | 150
12 | 77 | 83 | 89 | 105 | 111 | 119 | 126
13 | 85 71 | 76 | 90 | 95 | 101 | 107
14 | 56 | 61 | 68 | 77 | 82 | 87 | 93
15 |48 |68 | 64| ey piril|[v7e. | &1
16 | 43 | 47| 60| 69 | 63 | 67 | 71
17 | 88 | 41 4 |" 52 | 66 | 59 | 63
18 || 84 | 87| 40 7| 50| 58 | 58
19 | 81 | 83 | 86 | 43 | 44 | 47 | 50
20 | 28 | 80 | 32 ¥ 0 | 43 | 45
21 a8 | 127 | 20| 84| @8 g8 [ 43
2y [ g% | a8t 278k s [iss | Yas | 8%
28 | 21 | 28 | 24 | 29 | 30 | 83 | 84
24 | 19 | 21 | 22| 286 | 28 | 80 | 81
25 18 | 19 | 21| 24 | 28 | 27 | 29
26 1.6 18 | 19| 23| 24 | 25 | 2av
27 15 | 16 | 18| 21 | 22 | 28 | 28
28 | 14 | 18 168 | 19 | 20 2 | 28
20 | ¥ | 14 15 °' 18 ) 19 | g0 | -28

For spacings above the dotted lines the safe loads for bending are greater than
the safe loads for web crippling, as explained on pages 62 to 65 inclusive.

For spacings below the heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = 14 span,
B Spacings for other intensities of loading may be obtained from those in tables as
ollows @

4 Intensity of loading from table
i = — p q

Required spacing Now intensity of loading b4 iy spacing from table,




CAMBRIA STEEL. 03
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 16000 pounds per square inch.
Jsww|  STANDARD I-BEAMS.
| 9 Inch No. B 29. | 10 Inch No. B 33.
in 21 25 | 30 35 25 30 356 |° 40
foet, 1bs. | 1bs. | 1bs. | 1bs. 1bs. | 1bs. | 1bs. | lbs.
M F— Pe— i . PP - —
g |815[sa1 |87.7|ara] ... |.oue | cee
0 |249 (269 (29.8 | BT | cicv | seee | s20e | aees
10 | 201 |21.8 | 24.1 | 26.56 | 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 (181 199 21.7 | 23.6
13 (119|129 |14.3 | 15.7 | 154 | 16.9 | 18.5 |20.0
14 |103 |11.1 |12.3 |13.5 |13.3 | 146 | 159 |17.3
15 80| 9.7|10.97 |11,8 |11.6 |12.7 | 138 |15.0
16 | 79| 85| 9.4 |104 |102 |112 (122 132
17 70| 75| 84| 92| 8.0 | 929|108 117
18 6.2 | 6.7 75| 82| 80| 88| 9.6 104
19 58| 6.0 | 6.7 8| VE2 79| 87| 94
20 50| 64| 60| 68| 65| 7.2 78 | 85
21 46| 49| 55| 60| 59| 6.5 T T
22 42 | 45| 5.0 | b.b 54 | 5.9 65| 7.0
23 38| 41| 46| 50| 49| 54| 59| 64
24 85| 88| 42| 48| 45| 50| 54| 5.9
25 82| 35| 89| 42| 42| 48 50 | 54
26 80| 32| 36| 39| 39| 42| 46 | 50
a7 28| 30| 83| 86| 86| 38| 43 | 486
28 26| 28| 31 34| 83| 87| 40| 43
29 24| 26| 29| 32| 31 34| 37| 40
30 22| 24| 27| 28| 29| 32| 356 | 38
31 21 23| 25 28| 27| 80| 33| 35
32 Fud |Sedng | s e 25| 28 31| 33
33 e TRt 241 261 29| 3.1
For spacings below the heavy lines the deflections will be greater than the
nllownhle‘fimit fanﬁias_tcred ceilings =‘}.h span, ; h
Spacings for other of | g may be ob d from those in tables as
follows :
Required spacing = I";:::‘L:::;::l:f i::g—;l:;b]e * Computed spacing from table,

o e el oo o Jel



24 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,

; STANDARD SPECIAL
b | T-BEAM. _ IBEAM.
spprs| 12 Inch No. B 41 | 12 Inch No. B 105.
n | 815 [ 86 40 40 45 50 | b6
feat, 1bs. 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.
10 | 884 | 406 | 437 | 47.8 | 508 | 539 | 571
11 | 817 | 835 | 361 | 895 | 420 | 446 | 472
12 | 266 | 282 | 304 | 832 | 853 | 87.5 | 30.8
13 | 227 | 240 | 259 | 283 | 301 | 31.9 | 338
14 | 196 | 207 | 223 | 244 | 259 | 275 | 29.1
15 | 171 | 180 | 194 | 21.3 | 226 | 240 | 254
18 | 150 | 159 | 171 | 187 | 198 | 211 | 223
i7 | 183 | 140 | 151 | 165 | 17.6 | 187 | 198.7
18 | 118 | 125 | 185 | 148 | 157 | 166 | 17.6
19 | 106 | 112 | 121 | 132 | 141 | 149 | 158
20 | 96 | 101 | 109 | 120 | 127 | 135 | 143
21 87 | 982 | 99 | 108 | 115 | 122 | 129
22 | 79| 84| 90| 99 | 105 | 111 | 118
23 | 78| 77| 83| 90 | 96 | 102 | 108
24 | 67| 70| 76| 83| 88 | 94 | 99
25 61 | 65 | 70| 77 | 81| 86 | o1
|
9¢ | 87| 60| 65| 71| 75 | 80 | 84
27 53 | 68| 60| 668 | 70| 74 | 178
a8 | a9 | 52 | 58| 61| 65 | 89 | 7.3
290 | 46 | 48 | 52 | 57 | 60| 64 | 68
80 | 43| 45 | 49 | 53 | 58| 60 | 63
381 | 40| 42 | 45| 50| 53 | 58 | 59
32 37| 40| 43| 47| 50| 58 | 56
33 85| 87| 40| 44| 47 | 50 | 53
84 | 83| 85| 88 | 41 | 44 | 47 | 49
s5 | 81| 83| 36| 39 | 41 | 44 | 47
36 30| 81| 34| 87| 89| 42| 44

For s cings.hclow the hea.\fy- lines the deflections will be gmm_m; the
allowable limit for plastered ceilings = 55 span. "

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

B P s

Intensity of loading from table
i i bt
= 5 2 New intensity of 1

=

% Computed spacing from table.




CAMBRIA STEEL.

25

SPACING OF CAMERIA I-BEAMS FOR UNI-

FORM LOAD OF 100 LLBS. PER

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

SQUARE FOOT.

STANDARD I-BEAM.

Distancs o ]

betwoun 15 Inch No. B 53.

sapports

in 42 ‘ 45 ‘ 50 ‘ 55 60

foet, 1bs. 1bs. 1bs. 1bs. 1bs.
10 62.8 64.8 68.8 737 76.6
11 51.9 53.6 56.8 60.1 63.3
12 43.6 45.0 47.7 50.5 53.2
13 37.2 38.4 40.7 43.0 45.3
14 32.0 33.1 35.1 37.1 39.1
15 27.9 28.8 30.6 32.3 34.0
16 24.5 25.3 26.9 28.4 29.9
17 21.7 22.4 23.8 25.1 26.5
18 194 20.0 21.2 224 23.6
19 174 18.0 19.0 20.1 21.2
20 15.7 16.2 17.2 18.2 19.1
21 14.2 14.7 15.6 16.5 17.4
22 13.0 134 14.2 15.0 15.8
23 11.9 12.3 13.0 13.7 145
24 10.9 11.3 11.9 126 13.3
25 10.1 104 11.0 116 123
26 9.3 9.6 10.2 10.8 11.3
27 8.6 8.9 04 10.0 10.5
28 8.0 8.3 8.8 9.3 9.8
29 7.5 Bkl 8.2 8.6 9.1
30 7.0 7.2 7.6 8.1 8.5
31 6.5 6.7 7.2 7.6 8.0
32 6.1 6.3 6.7 7.1 7.5
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 5.8 5.9

allowable limit for plastered ceilings = ‘;.l" span

Spacings for other
follows :

Required spacing = —

Intensity of loading from table

intensities of loa

ot C
New intensity of loading X

I-"-or spacings below the heavy lines the deflections will be greater than the

ing may be obtained from those in tables as

puted spacing from table,




06 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 16000 pounds per square inch.

Distance SPEC_IA;L I-BEAM.
—_— 15 Inch No. B 109.
in 60 65 70 75 80

foot, 1bs. 1bs. 1bs. 1bs. 1bs.

10 86.8 90.5 94.4 98.3 02.2
11 71.6 74.8 78.0 81.2 84.5
12 60.1 62.8 85.5 68.3 71.0
13 51.3 53.5 55.9 58.2 60.5
14 44.2 48.2 482 50.2 52.2
15 38.5 40.2 41.9 43.7 454
18 338 | 853 36.9 38.4 39.9
17 30.0 31.3 32.7 34.0 354
18 26.7 27.9 29.1 30.3 31.8
19 24.0 25.1 26.1 27.2 28.3
20 21.7 22.8 23.8 24.6 25.6
21 | 198 20.5 21.4 22.3 23.2
22 17.9 18.7 19.5 20.3 21.1
23 164 17.1 17.8 18.6 19.3
24 15.0 15.7 16.4 17.1 17.7
25 139 | 145 15.1 15.7 164
26 12.8 134 | 140 14,5 15.1
27 11.9 12.4 12.9 135 14.0
28 11.0 11.5 12.0 12.5 13.0
29 10.3 10.8 11.2 11.7 12.2
30 9.6 10.1 10.5 10.9 11.4
31 9.0 0.4 9.8 10.2 10.8
32 8.5 8.8 9.2 9.6 10.0
33 8.0 8.3 8.7 0.0 9.4
34 7.5 7.8 8.2 8.5 8.8
35 7.1 7.4 7.7 8.0 8.3
38 6.7 7.0 7.3 7.8 7.9

For spacings below the heavy lines the deflections will be greater than the
zilowable imit for plastered l:et].mgs = ghg span. \
Spacings for otgl g may be obtained from those in tables as
follows :
R ired i
= ¥ - New intensity of loading

__ Intensity of from table % Computed spacing from table.




CAMBRIA STEEL. o7

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.
oo 15 Inch No. B 113,
in 80 85 20 95 100

font. 1bs. 1bs. 1bs. 1bs. 1bs.
10 112.2 116.0 120.0 123.9 127.8
11 92.8 05.9 99.1 1024 105.6
12 77.9 80.6 83.3 86.0 88.7
13 66.4 68.7 71.0 73.3 75.6
14 57.3 59.2 61.2 63.2 65.2
15 49.9 51.8 53.3 55.1 56.8
16 43.8 45.3 46.9 48.4 49.9
17 38.8 40.2 41.5 42.9 44.2
18 34.6 35.8 37.0 38.2 304
19 381.1 32.1 33.2 34.3 35.4
20 28.1 29.0 30.0 31.0 31.9
21 25.4 26.3 27.2 28.1 29.0
22 23.2 24.0 24.8 25.6 26.4
23 21.2 21.9 22.7 23.4 24.2
24 19.5 20.1 20.8 21.56 22,2
256 18.0 18.6 19.2 10.8 204
26 18.8 17.2 17.7 183 18.9
27 154 15.9 16.5 17.0 17.6
28 14.3 14.8 153 15.8 16.3
29 13.3 13.8 14.3 14.7 15.2
30 12.6 12.9 [ 13.3 138 14.2
31 11.7 12.1 12.6 12.9 13.3
32 11.0 11.3 11.7 12.1 12.6
33 10.3 10.7 11.0 114 1R
34 9.7 10.0 10.4 10.7 111
35 2.2 9.5 9.8 10.1 104
36 8.7 9.0 9.3 9.6 2.9

For spacings below the heavy lmu the deflections will be greater than the
a.{!owable imit for iaq:ered ceilings = pan.
o pacmgs for other intensities oi’loang may be obtained from those in tables as
ol
Intensity of loading from table

Requnred L s intensity of loading

X Computed spacing from table,




o8 CAMBERIA STEEL.

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

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

pistance | STANDARD I-BEAMS.
ves |18 Inch No. B 65. | 20 Inch No. B 73,
in 55 80 85 70 85 70 75
feot. ibs. 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.
10 94.3 99.8 1045 (109.2 |124.7 |130.1 |135.3
11 77.9 82.6 86.3 90.2 (103.1 (1075 [111.9
12 65.5 69.3 72.6 75.8 86.6 90.4 94.0
13 55.8 59.0 61.8 64.6 73.8 77.0 80.1
14 48,1 50.9 53.3 55.7 63.6 66.4 69.1
15 41.9 44.3 46.4 48.5 55.4 57.8 60.2
16 36.8 39.0 40.8 42.6 48.7 50.8 52.9
17 32.6 34.5 36.2 37.8 43.2 45.0 46.8
18 29.1 30.8 32.2 33.7 38.5 40.2 41.8
19 26.1 27.6 28.9 30.2 34.6 36.0 37.6
20 | 286 | 240 | 261 | 273 | 812 | 325 | 338
21 214 22.6 23.7 24.8 28.3 29.5 30.7
22 19.5 20.6 21.6 22.6 25.8 26.9 28.0
23 17.8 18.9 19.7 20.6 23.6 24.6 25.6
24 16.4 17.3 18.1 19.0 21.7 22.6 23.5
256 15.1 16.0 16.7 17.56 20.0 20.8 21.7
26 13.9 14.8 15.56 16.2 18.5 19.2 20.0
27 12.9 13.7 14.3 15.0 17.1 17.8 18.6
28 12.0 12.7 13.3 13.9 15.9 16.6 17.3
29 11.2 11.9 124 13.0 14.8 15.56 16.1
30 10.5 11.1 11.6 12.1 13.9 14.56 15.0
31 9.8 104 10.9 114 13.0 1356 141
32 9.2 9.7 10.2 10.7 12.2 12.7 13.2
33 8.7 0.2 9.6 10.0 11.5 11.9 124
34 8.2 8.6 9.0 94 10.8 11.3 TRY
356 7.7 8.1 8.5 8.9 10.2 10.6 11.0
36 7.3 7.7 8.1 84 8.6 | 100 | 104
: Spacings for other i ities of loading may be obtained from those in tables as
follows :
iy . I ity of loadi Bfnmwblexp piited spacing from table;

= ¥ €= ""New intensity of loading




CAMBRIA STEEL. 29

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.

pistanen | SPECIAL I-BEAM.
oo 20 Inch No. B 121
in 80 ‘ 85 ‘ 90 95 100

foat, 1bs. 1bs. 1bs. 1bs. 1bs.

10 156.4 160.9 166.1 1714 176.6
11 129.3 133.0 137.3 141.6 145.9
12 108.6 111.7 1154 119.0 122.6
13 92.5 95.2 98.3 101.4 104.5
14 79.8 82.1 84.8 87.4 90.1
15 695 | 715 73.8 76.2 78.5
16 61.1 62.9 64.9 66.9 69.0
17 54.1 55.7 57.5 59.3 61.1
18 48.3 49.7 51.3 52.9 54.5
19 43.3 446 468.0 475 48.9
20 39.1 40.2 41.56 42.8 44.1
21 35.5 36.5 87.7 38.9 40.0
22 32.3 33.2 34.3 85.4 36.5
23 29.6 304 314 324 33.4
24 27.2 27.9 28.8 29.8 30.7
25 25.0 25.7 26.6 274 28.3
26 23.1 23.8 24.6 25.4 26.1
27 21.5 221 22.8 23.5 24.2
28 19.9 20.5 21.2 21.9 22.5
29 18.6 19.1 19.8 20.4 21.0
30 174 17.9 18.5 19.0 19.6
31 16.3 18.7 17.3 17.8 18.4
32 15.3 15.7 16.2 16.7 17.2
33 14.4 14.8 15.3 15.7 16.2
34 13.5 13.9 14.4 148 15.3
35 128 13.1 13.6 14.0 144
36 12.1 124 12.8 13.2 13.6

Spacings for other i ities of loading may be obtained from those in tables as

follows :

Required s Intensity of loading from table

New intensity of loading

% Computed spacing from table.




100 CAMBRIA STEEL.

SPACING OF CAMBRIA IBEAMS 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 STANDARD I"rBEAMS.

‘betwean

i 24 Inch No. B 89,

in 80 86 20 25 100

foet. 1bs. 1bs. 1bs. ibs. 1bs.
10 185.5 1927 |__199.0 | 2052 211.5
11 1533 | 159.3 | 1644 169.68 174.8
12 128.8 1338 138.2 142.5 148.9
13 109.8 114.0 117.7 121.4 125.2
14 94.7 98.3 101.5 104.7 107.9
156 |77°825 | 8586 88.4 91.2 94.0
18 72.5 75.3 g9 80.2 82.8
17 64.2 66.7 68.8 71.0 73.2
18 57.3 59.5 6l1.4 63.3 65.3
19 51.4 534 55.1 56.9 58.68
20 468.4 48.2 49,7 51.3 52.9
21 42.1 437 45.1 46.5 48.0
22 38.3 39.8 41.1 42.4 43.7
23 85.1 36.4 37.6 38.8 40.0
24 32.2 33.5 34.5 35.6 36.7
25 29.7 30.8 31.8 32.8 33.8
26 27.4 28.5 29.4 30.4 31.3
27 25.5 26.4 27.3 28.2 29.0
28 23.7 24.6 25.4 26.2 27.0
29 22.1 22.9 23.7 244 25.2
30 20.8 21.4 22.1 22.8 23.5
31 19.3 20.1 20.7 214 22.0
32 18.1 18.8 19.4 20.0 20.7
33 17.0 17.7 18.3 18.8 19.4
34 16.0 16.7 172 17.8 18.3
35 15.1 15.7 16.2 16.8 17.3
36 14.3 14.9 15.4 15.8 16.3

For spacings above: the dotted lines the safe loads for bending are greater than
the safe loads for web cripplin, tﬁsﬂ explained on g:gea 62 to 65 inclusive,
P Spacings for other intensities of loading may be obtained from those in tables as
ollows :
Intensity of loading from table

Required spacing = ——0 intensity of loading

Computed ing from table.

¥




CAMBRIA STEEL. 101

SPACING OF CAMBRIA IBEAMS FOR UNI-
FORM LOAD OF 125 LBS. PER
SQUARE FOOT.

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

Distance STANDARD I-BEA._E_B-
sppers |3 Inch No. B. 5. 4 Inch No. B 9.
in 5.5 6.5 7.5 7.5 8.5 8.5 10.5
foot. 1ba. 1bs. 1bs. 1bsa. 1bs. 1ba. 1bs.
4| 88 | 96 | 104 |159 | 169 | 180 | 190
5| 56 | 61 | 66 |102 | 108 | 115 | 122
6| 89| 43| 46| 71| 75 | 8o | 85
7 739 |"31 |34 | 562 | 55 | 59 | 62
8 | 22 4| 28| 40| 42 | 45 | 48
9| 17| 19| 20 |31 | 33 | 868 | 38
10| 14 | 15 | 27| 25 | 27 | 20 | 30
7l 32| 13 | 24 aytaee | as | s
53| 20 | 2x | 19 s .l 29 | -80 |s22
g | = | e | iEell wsihire [urT | 2Xs
B - Vil a. | sl sl bae
i Past bcam ] gy Fiis | fae
0 LB NS LGS detitaa Pha [tas
g | ] | Bt I w8 17l S

For s?acm s below the heavy lines the deflections will be greater than the
allowable or plastered ceilings = ylg span.
gs for other i ities of loading may be obtained from those in tables as

follows
Requiredspacing = Intemxtv ol'lmdmg from Eable

Wew imensity of oading ¥ Computed spacing from table.




102 CAMBRIA STEEL.

SPACING OF CAMEBRIA I BEAMS FOR UNI
FORM LOAD OF 125 LBS. PER
SQUARE FOOT.

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

Distanca X STA.N'DA.R_I_I I-BEAMS.
o 5 Inch No. B 13, 6 Inch No. B 17.
in 2.76 12.25 14.76 12.26 14.756 17.25
Lot 1bs. 1bs. 1bs. 1bs. 1bs. 1hbs.
4 25.8 20.0 32.3 38.7 42.6 46.6
5 16.6 18.6 20.7 24.8 27.3 29.8
6 115 12.9 144 17.2 18.9 20.7
7 84 9.6 10.6 12.6 139 15.2
8 6.4 7.3 8.1 9.7 10.7 11.6
9 5.1 5.7 6.4 | 84 2.2
10 4.1 4.6 5.2 6.2 6.8 74
11 34 3.8 4.3 5.1 5.6 6.2
12 2.9 3.2 3.6 4.3 4.7 5.2
13 2.4 2.8 3.1 3.7 4.0 4.4
14 2.1 24 2.6 32 3.6 3.8
15 1.8 2.1 2.3 2.8 3.0 3.3
16 1.6 1.8 2.0 2.4 2.7 29
17 14 1.6 1.8 1 | 24 2.6
18 1.3 14 1.6 1.9 2.1 2.3
19 1.1 1.3 1.4 p B 1.9 2.1
20 1.0 1.2 1.3 1.5 1.7 19
21 " 1.1 12 1.4 1.5 L7
22 el 1.0 1.1 1.3 14 1.5
23 v e 1.0 1.2 1.3 14
24 P h 2 | 1.2 1.3
25 ke e 1.0 i ] 1.2
26 1.0 1.1
27 1.0
a8 | ol 10

For srac‘m s below the heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = g}y span.

ol Spacings for other intensities of loading may be obtained from those in tables as
ollows :

Intensity of loading from table

New intensity of loading

Required spacing = % Computed spacing from table.

e R e s . i




CAMBRIA BTEEL. 108

RM LOAD OF 125 LBS. PER
SQUARE FOOT.

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

SPA.OINGOOF CAMBRIA I.BHAMS FOR UNI-
By

Distance STANDARD I-BEAMS.
sovval 7 Inch No. B 21. 8 Inch No. B 25.

in ] 15 ‘ 17.5 20 | 17.76 [ 20.25 | 22.75 | 25.25
Ry | oy | | ST0W O TRecl STOME || Mhe.
4 | 652 | 597 | 643 | 758 |803 | 855 |90.7
5 | 355 | 382 | 411 |748377| 514 | 547 | 58.1
6 | 245 | 265 | 286 | 337 | 357 | 380 | 403
7 | 180 | 195 | 210 | 248 | 262 | 279 | 208
8 | 138 | 139 | 161 | ¥90 | 201 | 214 | 227
9 [ 109 | 118 | 127 | 150 | 159 | 169 | 179
10 | 88 | 95 | 108 | 121 | 128 | 137 | 145
11 78 | 79 | 85 | 100 | 1068 | 113 | 120
12 | 81 | 68 | 71 84 | 89 9.5 | 10.1
ST I o (e B 7.2 7.6 8.1 8.6
14 | 45 | 49 | 52| e2 | 68 | 70 | 7a
15 (T39 | 43 | 46 | 54 | &7 6.1 8.5
16 | 85 | 87 | 40 | 47 | 50 | 53 | 8.7
9. %1 | 838 | 8d | £% | & 47 | 5.0
18 | 27 | 20 | 82| 37 | 40 | a2 | 48
19 | 24 | 28| 28 | 34 | 36 38 | 40
30 | 22 | 24 | 28 | 30 3.2 44 | 86
21 20 | 22 | 23| 28 | 29 3.1 3.3
an | 18 [ 20 |,91 |, 36 2.7 28 | 30
ol [ et || syig | Mg e 24 | 28 | 27
24 { 15 | 17 1.8 | 21 2.2 24 | 25
95 | 14 | 156 1.6 1.9 20 | 22 | 23
28 ot O | ol 2 G (R 1.9 20 | 21
27 12 | 13 14 |, 17 1.8 19 | 20
28 1.1 12 13 1.5 1.8 1.7 1.9
a1 By | T 12 | 14 15 | 16 1.7

For spacings above the dotted lines the safe loads for bending are greater than
the safe loads for web crippling, as explained on pages 62 to 65 inclusive.
For s in%s below the heavy lines the deflections will be greater than the
allowable limit for ﬁlmered ceilings = 5}y span.
I Spacings for other intensities of loaalng may be obtained from those in tables as
follows *
Reudired ing == Intensity of loading from table . , 4 i fhent tible:
> ¥ New intensity of loading = i e




104 CAMBRIA STEEL.

SPACING OF CAMBRIA I.BEAMS FOR UNI-
FORM LOAD OF 125 LBS. PER
SQUARE FOOT.

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

Distance | STANDARD I-BEAMS.

soa| 9 Inch No. 29. 10 Inch No.33.
in 21 25 30 35 25 ’ 30 35 40
feat, 1bs. | 1bs. 1bs. 1bs. Es_ 1bs. lbs._ . E’.‘_‘_
I T A e G T T A e et g el it e . 5
o Frentiars ans leea i et | A v
10 (161 | 17.4 18.3 [21.2 (208 [22.9 |25.o 27.1
11 |13.3 | 144 (160 (175 [17.2 [189 |20.7 | 224
12 [11.2 | 12.1 |18.4 (147 |145 (159 |174 | 188
13 | 9.5 | 10.3 (114 |12,5 |12.3 |13.6 [14.8 | 18.0
14 | 82| 89| 99 (108 (1068 [11.7 |12.8 | 138
15 | 72| 77| 868 | 94| 9.3 (102 |111 |120
16 | 63| 68| 75| 83| 81 | 89 | 9.8 | 108
17 | 68| 60| 67| 73| 72 | 79 | 86 | 94
18 | Bo| 64| 60| 65| 64 | 71 | 77| 84
19 45| 48| 64 | 60| 58| 63 | 69 | 75
20 | 40| 44| 48| 53| 52 | 57 | 62 | 68
91 | 86| 40| 44| 48| 47 | 52 | 57 | 61
29 | 88| 86| 40| 44| 43 | 47 | 52 | 5.8
293 | 80| 83| 87| 40| 89 | 43| 47 | 5.1
294 | 28| 80| 84| 87| 36 | 40| 48 | 47
25 | 28| 28| 81| 84| 83| 37| 40| 43
296 | 24| 26| 29| 81| 81| 34| 87| 40
a7 | 22| 24| 27| 29| 20 | 81 | 34 | 87
88 | 21 | 29| 25| 29| 27| 29 | 82 | 85
99 | 10| 21| 28 ('35 256 | 27| 30| 32
g0 | e8|l 1ob-21. |, a4l 2.8 (a5 28! 80
81 | 17| 18| 20| 22| 22| 24 | 28 | 28
O R W B B | SRR (o BT (R T
ga_ e e (RS LI T e T Ry 5T 0%

For spacings below the heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = g} span,
Spacings for other i ities of loading may be obtained from those in tables as
follows :
__ Intensity of loading from table

Beauired I \ r
i + o New intensity of loading X Comp pacing from table.




CAMBRIA STEEL. 106

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 125 LBS. PER
SQUARE FOOT.

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

risane | BTANDARD SPECIAL
batween | _E.BEAM' =) & J-EEAfn'_ —
spcs | 12 Tnch No. B 41. 12 Inch No. B 105.
ol | 815 | 86 40 40 45 50 55
1bs. ‘ 1bs. | 1bs. 1bs. 1bs. [ 1bs. ‘ 1bs.
10 | 307 | 825 | 350 | 383 | 406 | 431 | 457
11 254 | 2868 | 289 | 316 | 3836 | 857 | 87.7
12 | 213 | 225 | 243 | 266 | 282 | 300 | 8L7
13 182 | 192 | 207 | 226 | 240 | 255 | 27.0
14 ‘ 157 | 168 | 178 | 195 | 207 | 220 | 233
15 | 138 | 144 | 155 | 170 | 181 | 192 | 203
16 ‘ 120 | 127 | 1387 | 149 | 159 | 169 | 178
17 | 108 | 112 | 121 | 132 | 141 | 149 | 158
18 | 95 (100 | 108 | 118 |125 | 133 |14l
lo 85 00 97 |106 | 113 | 120 | 126
20 | 77 | 81 | 87 | 96 | 101 | 108 | 114
21 | 720 | 74 | 79| 87 | 902 | 98 | 104
22 | 63 | 67 | 72 | 79 | 84 | 89 | 94
23 | 68 | 61 | 66 | 73 | 77 | 82 | 86
24 | 53 | 68 | 61 | 66 | 71 | 75 | 79
a5 49 | 563 | 58 | 61 | 65 | 68 | 7.3
26 | 45 | a8 | 62 | 57 | 60 | 64 | 6.8
27 | 42 | 45 | 48 | 52 | 58 | 59 | 63
28 | 89 | 41 | 45 | 49 | 52 | 55 | 58
29 | 36 | 39 | 42 | 45 | 48 | 51 | B4
30 | 34 | 36 | 39 | 43 | 45 | 48 | 51
81| 82 | 34 | 86 | 40 | a2 | 45 | 48
33| 80 | 83 | 84 | 87 | a0 | 42 | 45
83| 28 | 30| 82 | 85 | 37 | 40 | 42
#i| 27 928 | 80 | 394 85 | .87 | 49
35 ( 25 | a7 | a8 | 81 | 33 | 85 | 8%
36! 24 | 25 | av | 80| 31| 8s | 85

For s c:in%s below the heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = y}5 span.
Spacings for other i ities of loading may be obtained from those in tables as

B

follows :
Intensity of loading from table

~ New intensity of loading

Required spacing = X Computed spacing from table.
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108 CAMBRIA STEEL.

SPACING OF CAMBRIA I.BEAMS FOR UNI-
FORM LOAD OF 125 LBS. PER
SQUARE FOOT.

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

Dt | STANDARD I-BEAM.

it

] 15 Inch No. B 53.
in 42 45 50 55 60
feot, 1bs. I 1bs. 1bs. ‘ 1bs. I 1bs.
10 50.3 51.9 550 | 581 613
11 415 429 45,5 48.0 50.8
12 34.9 36.0 38.2 444 426
13 29.7 30.7 32,5 344 36.3
14 25.6 28.5 28.1 29.7 31.3
15 22.3 23.1 24.4 25.8 27.2
16 19.6 20.3 21.5 22.7 23.9
17 17.4 17.9 19.0 20.1 21.2
18 15.5 18.0 17.0 17.9 18.9
19 13.9 144 | 152 16.1 17.0
20 12.6 13.0 13.8 14.5 15.3
21 11.4 118 | 125 132 13.9
22 10.4 107 | 114 12.0 127
23 9.5 9.8 104 11.0 11.6
24 8.7 9.0 9.5 10.1 10.6
25 8.0 8.3 | 8.8 9.3 9.8
26 7.4 7.7 ! 8.1 8.6 9.1
27 6.9 7.1 7.5 8.0 84
28 8.4 6.8 7.0 7.4 7.8
29 8.0 8.2 8.5 8.9 7.3
30 5.6 5.8 6.1 8.5 8.8
31 562 | 64 5.7 6.1 6.4
32 40 e & 5Y 5.4 5.7 6.0
33 4.8 4.8 5.1 5.3 5.8
34 43 45 4.8 5.0 5.3
35 4.1 42 4.5 4.7 5.0
36 39 4.0 4.2 45 417

For spacm%s below the heavy lines the deflections will be greater than the
allowable lmm lancrod ceilings = y}g span.
gs for GIEI ities of loading may be obtained from those in tables as

follows :

il ding fi
A Intensity of loading from table

New intensity of loading

» Computed spacing from table,




CAMBRIA STEEL. 107

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 125 LES. PER
SQUARE FOOT.

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

T SPECIAL I-BEAM.
st ~ 15 Inch No. B 109.
I 60 65 70 S| 120
foet, 1bs. 1bs. 1 1bs. [ lbs.
10 | e9.3 724 75.5 786 | 818
11 57.3 59.8 62.4 65.0 67.6
12 481 50.3 524 54.6 56.8
13 41.0 42.8 447 46.5 484
14 35.4 36.9 385 40.1 417
15 30.8 32.2 33.6 35.0 36.3
18 27.1 28.3 20.5 30.7 31.9
17 24.0 25.0 26.1 27.2 28.3
18 214 22.3 23.3 24.3 25.2
19 19.2 20.0 20.9 21.8 22.7
20 17.3 18.1 189 19.7 204
21 15.7 184 17.1 17.8 18,5
22 14.3 15.0 15.6 16.2 16.9
23 13.1 137 14.3 149 15.5
24 12.0 12.6 13.1 13.7 142
25 11.1 11.6 12.1 12.6 131
26 10.3 10.7 11.2 11.8 12.1
27 9.5 9.9 10.4 10.8 11.2
28 8.8 9.2 9.6 10.0 104
29 8.2 8.6 9.0 9.4 9.7
30 7.9 8.0 8.4 8.7 9.1
31 7.2 7.5 7.9 8.2 8.5
32 6.8 7.1 74 7.9 8.0
33 6.4 8.7 6.9 7.2 75
34 8.0 6.3 8.5 8.8 7.1
35 5.7 5.9 6.1 8.4 6.8
36 | 53 56 | 58 61 6.3

For spacings brlow the heavy lines the deflections will be greater than the

allowable limit for plastered cc:!lngs = ylp span.
Spacings for other i iing may be obtained from those in tablesas

follows :

' Intensity of loading from table
Required spacing = —q 07 intensity of loading

¢ Computed spacing from table,

-



108 CAMBRIA STEEL.

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 125 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.

be!
i 15 Inch No. B 113.

i 80 85 90 05 100

feet, 1bs. | 1bs. 1bs. 1bs. 1bs.
10 80.8 2.8 96.0 99.1 102.2
11 74.2 76,7 79.3 81.9 84.5
12 62.3 64.5 66.6 68.8 71.0
13 53.1 54.9 56.8 58.6 60.5
14 45.8 474 49.0 50.8 52.2
15 39.9 41.3 42,7 44.0 454
18 35.1 36.3 37.5 38.7 39.9
17 31.1 32.1 33.2 34.3 354
18 27.7 28.7 20.6 30.6 31.6
19 24.9 25.7 26.6 27.5 28,3
20 224 23.2 24.0 24.8 25.6
21 204 21.0 21.8 22.5 23.2
22 18.6 19.2 19.8 20.5 21.1
23 17.0 17.6 18.1 18.7 19.3
24 15.6 16.1 16.7 17.2 177
26 144 14.9 154 15.9 16.4
26 13.3 13.7 14.2 14.7 15.1
27 12.3 12.7 13.2 13.6 14.0
28 11.5 11.8 12,2 12.6 13.0
20 10.7 11.0 114 11.8 12.2
30 10.0 10.3 10.7 11.0 11.4
31 93 | 07 100 10.3 106
32 8.8 0.1 94 0.7 10.0
a3 8.2 8.5 88 9.1 94
34 7.8 8.0 83 8.6 8.8
35 7.3 7.8 78 8.1 8.3
36 | 69 7.2 74 | 76 7.9

a]lo::;l,: mn%;r?]::?:er?de;m& l‘i:ﬁ!hﬂw deflections will be greater than the
ﬂoSpnr_ingu for ot fl may be obtained from those in tablesas

Intensity of loading from table o .
Required spacing = S Tatonsity of Toading /% Compoted spacing from tible.

b



CAMEBRIA STEEL. 109

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 125 LBS. PER
SQUARE FOOT.

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

Distazco STANDARD I-BEAMS.

btz 18Inch No.B65. | 20Inch No.B73,
in 55 | 60 65 70 65 70 | 75 |
feet, : ibs. | _lbs. 1bs. 1bs. 1bs. 1bs. 1bs.

10 | 7564 | 798 | 836 | 87.3 | 99.8 1041 (1083

11 | 623 | 660 | 691 | 722 | 82,5 | 860 | 895
12 | 524 | 6564 | 5680 | 80.7 | 693 | 723 | 75.2
13 | 446 | 472 | 49,56 | 51.7 | 69.1 | 61.6 | 64.1
14 | 385 | 40.7 | 42.6 | 446 | 509 | 531 | 55.2
15 | 335 | 355 | 371 | 388 | 444 | 463 | 481

16 | 2056 | 312 | 326 | 341 | 390 | 40.7 | 423
17 | 261 | 276 | 289 | 302 | 3456 | 360 | 876
18 | 233 | 246 | 2568 | 270 | 308 | 321 | 334
19 | 209 | 221 | 232 | 242 | 276 | 28.8 | 30.0
20 | 189 | 200 | 200 | 21.8 | 249 | 260 | 271

21 | 171 | 181 | 19.0 | 198 | 228 | 2368 | 246
22 | 158 | 165 | 173 | 180 | 208 | 215 | 224
23 | 143 | 161 | 158 | 165 | 189 | 19.7 | 205
24 (131 | 139 | 146 | 152 | 173 | 181 | 188
26 (121 | 128 | 134 | 140 | 160 | 1687 | 173

26 | 112 | 118 | 124 | 129 | 148 | 154 | 18.0
27 | 103 | 109 | 1156 | 120 | 138.7 | 143 | 149

28 9.6 10.2 10.7 11.1 12.7 133 | 138
29 9.0 9.5 0.9 104 11.9 124 | 129
30 84 8.9 9.3 9.7 11.1 11.6 12.0
31 7.8 8.3 8.7 9.1 104 | 108 11.3
32 74 7.8 8.2 8.5 9.7 10.2 10.6
33 6.9 7.3 7 i) 8.0 9.2 9.6 9.9
34 8.5 6.9 7.2 7.8 8.6 9.0 94
35 6.2 6.5 6.8 7.1 8.1 8.5 88
36 5.8 6.2 6.4 6.7 Tl 8.0 84

o Spacings for other § ities of loading may be obtained from those in tables as

ollows : A cd

Requlredsp '...=I yof I'romlah]exc piited spacing from table,

New intensity of loading
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CAMBRIA STEEL.

SPACING OF CAMBRIA I-BEAMS FOR UNI-

FORM LOAD OF 125 LLBS. PER
SQUARE FOOT.

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

Distance
between

SPECIAL IrBEAM.

20 Inch No. B 121

supports
in 80 85 90 95 100
fest, 1bs. 1bs. 1bs. 1bs. 1bs.
10 126.1 128.7 132.9 137.1 141.3
11 1034 106.4 109.8 113.3 1168
12 86.9 89.4 92.3 95.2 98.1
13 74.0 76.2 78.6 81.1 83.6
14 63.8 65.7 67.8 69.9 72.1
15 55.6 57.2 59.1 60.9 62.8
16 48.9 50.3 51.9 53.6 55.2
17 43.3 44.5 46.0 474 48.9
18 38.6 39.7 41.0 42.3 43.6
19 384.7 35.7 36.8 38.0 39.1
20 31.3 82.2 33.2 34.3 35.3
21 28.4 29.2 30.1 381.1 32.0
22 25.9 26.6 27.5 28.3 29.2
23 23.7 24.3 25.1 25.9 26.7
24 21.7 22.3 23.1 23.8 24.5
25 20.0 20.6 21.3 21.9 22.6
26 185 19.0 19.7 20.3 20.9
27 17.2 17.7 18.2 188 194
28 16.0 16.4 17.0 175 18.0
29 14.9 15.3 15.8 16.3 16.8
30 13.9 14.3 14.8 15.2 15.7
31 13.0 134 13.8 14.3 14.7
32 12.2 12.6 13.0 134 13.8
33 115 11.8 12.2 12.6 13.0
34 10.8 11.1 11.56 11.9 12.2
35 10.2 10.5 10.8 11.2 115
36 97 | 99 | 108 | 108 109

Spacings for other intensities ofloading may be obtained from those in tables as

follows :

Required spacing =

Intensity of loading from table g
*New intensity e oading — X Computed spacing from table,




CAMBRIA STEEL. 111

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 125 LBS. PER
SQUARE FOOT.

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

Distance STANDARD I"rBEAM.
between
s 24 Inch No. B 89.
in 80 85 20 95 100
feet. 1bs. 1bs. 1bs. 1bs. 1bs.
10 1484 1542 | 159.2 | 164.2 169.2
X 122.7 | 1274 | 131.6 135.7 139.8
12 1038.1 107.1 110.5 114.0 117.5
13 87.8 91.2 94.2 97.2 100.1
4 | wa 75.7 78.7 81.2 83.8 86.3
15 66.0 68.5 70.7 73.0 75.2
16 58.0 60.2 62.2 64.1 66.1
17 514 53.3 55.1 56.8 58.6
18 45.8 47.8 49.1 50.7 52.2
19 41.1 42.7 44.1 45.5 46.9
20 87.1 38.5 39.8 41.0 42.3
21 33.7 85.0 86.1 37.2 384
22 380.7 381.9 82.9 383.9 35.0
23 28.1 29.1 380.1 381.0 32.0
24 25.8 26.8 27.6 28.5 2904
25 23.7 24.7 25.5 26.3 27.1
26 22.0 22.8 23.5 24.3 25.0
27 20.4 21.1 21.8 22.5 23.2
28 . 189 19.7 20.3 20.9 21.6
29 17.6 18.3 18.9 19.5 20.1
30 16.5 17.1 Y77 18.2 188
81 154 16.0 16.6 17.1 17.6
32 14.5 15.1 15.5 16.0 16.5
33 13.6 14.2 14.6 151 15.5
34 12.8 13.3 13.8 14.2 14.6
85 12.1 12.6 13.0 134 13.8
36 11.5 11.9 12.3 12.7 13.1

7F0r spacings above the dotted lines the safe loads for bending are greater than
the safe loads for web crippling, as explained on pages 62 to 65 inclusive,

Spacings for other intensities of loading may be obtained from those in tables as
follows :
Intensity of loading from table

New itensiry ot Toadig X Computed spacing from table.

Required spacing =
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CAMBRIA STEEL.

SPACING OF CAMBRIA I.BEAMS FOR UNI-
FORM LOAD OF 1560 LBS. PER
SQUARE FOOT.

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

STANDARD I-BEAMS.

Distance
between
swpors| S Inch No. B 5. 4 Inch No. B 9.
w 5.5 6.5 7.5 7.5 8.5 2.5 10.56
fwt, | 1bs. 1bs. 1bs. 1bs. 1bs, ibs. | 1bs.
4 74 8.0 8.6 133 14.1 15.0 15.9
5 4.7 6.1 5.5 8.5 2.0 9.6 10.2
6 | 83 |35 (38 | 50 | 63 | 67 | 71
7 24 2.6 28 4.3 4.6 49 5.2
8 18 2.0 2.2 3.3 3.5 3.7 4.0
] 1.5 1.6 1.7 2.6 28 3.0 3.1
10 1.2 13 14 2.1 23 24 2.5
11 1.0 8 % | 1.1 1.8 1.9 2.0 2.1
12 Sk P 1.0 1.6 1.6 1.7 1.8
13 S hdl e oes 13 1.3 14 1.5
14 =% 2 i YA 1.2 12 1.3
156 1.0 11 1.1
16 e oty 1.0

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

allowable limit for plastered ceilings = g}y span,

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

follows :

Required spacing =

Intensity of loading from table

New intensity of loading

* Computed spacing from table,




CAMBRIA STEEL. 113

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 150 LBS. PER
SQUARE FOOT.

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

Distanice STANDARD I-BEAMS.
betwesn
supparts 5 Inch No. B 13. 6 Inch No. B 17,
in
: 12256 | 1475 | 12 i .
| RO ibs. (b, ol W M
4 21.5 24.2 26.9 32.3 35.56 38.8
5 13.8 15.5 17.2 20.7 22.7 24.8
6 9.6 10.8 12.0 14.3 15.8 17.2
7 7.0 7.9 88 10.5 11.6 12.7
8 54 6.1 6.7 8.1 8.9 9.7
9 4.2 4.8 5.3 4 7.0 7.7
10 3.4 3.9 4.3 5.2 5.7 6.2
11 2.8 3.2 3.6 4.3 4.7 5.1
12 2.4 2.7 3.0 3.6 3.9 4.3
13 2.0 2.3 2.5 3.1 34 3.7
14 1.8 2.0 2.2 2.6 2.9 3.2
15 1.5 1.7 1.9 2.3 2.5 2.8
18 1.3 1.5 137 2.0 2.2 24
17 1.2 1.3 1.5 1.8 2.0 2.1
18 1.1 1.2 1.3 1.8 1.8 1.9
19 1.0 1.1 1.2 14 1.6 1.7
20 e 1.0 i 71 1.3 14 1.6
ol R AR (Lt O 1.0 1.2 13 | 14
ol e 11 1.2 1.3
23 4 1.0 1.1 1.2
24 1.0 1.1
25 . 1.0

For spacings below the heavy lines the deflections will be greater than the
allowable ?lami: %zr plastered ceilings = g}y span,

Spacings for other i ities of loading may be obtained from those in tables as
follows : h

Intensity of loading from table

New il ol ety Compuiedapactag fat thike

Required spacing =




114 CAMBRIA STEEL.

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 150 LBS. PER
SQUARE FOOT.

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

Distaaoe STANDARD I-BEAMS.
:m 7 Inch No. B 2L 8 Inch No. B 25.
in 15 17.5 20 | 1775 | 2025 | 2275 | 25.25
foat. 1bs. 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.
4 (460 | 498 | 536 [ 6832 | 669 | 712 | 7586
5 29.4 31.8 34.3 404 | 428 45.6 484
(] 204 22.1 23.8 28.1 29.7 31.7 33.8
7 15.0 16.2 17.56 206 | 21.8 23.3 24.7
8 115 124 134 15.8 16.7 178 18.9
9 9.1 9.8 10.6 12.56 13.2 141 149
10 74 8.0 8.6 10.1 10.7 114 12.1
11 8.1 6.6 7.1 8.4 88 9.4 10.0
12 5.1 5.5 6.0 7.0 7.4 7.9 84
13 44 4.7 5.1 6.0 6.3 6.7 7.2
14 3.8 4.1 44 5.2 5.5 5.8 6.2
15 3.3 3.5 3.8 4.5 4.8 5.1 54
16 29 3.1 3.3 3.9 4.2 4.5 4.7
17 2.5 2.8 3.0 3.5 3.7 3.9 4.2
18 2.3 2.5 2.6 3.1 3.3 3.5 3.7
19 2.0 2.2 24 2.8 3.0 3.2 34
20 1.8 2.0 2.1 2.5 2.7 2.8 3.0
21 1.7 1.8 1.9 2.3 24 2.6 27
22 1.5 1.6 1.8 21 2.2 2.4 2.5
23 14 1.5 1.6 1.9 2.0 2.2 2.3
24 13 14 1.5 18 1.9 2.0 2.1
256 1.2 1.3 14 1.6 1.7 1.8 1.9
26 1.1 12 1.3 1.5 1.6 1.7 1.8
27 1.0 2 [ | 1.2 14 1.6 1.6 1.7
28 aatus 1.0 1.1 1.3 14 156 1.5
29 Mo A8 1.0 12 1.3 14 T4

For spacings above the dotted lines the safe loads for bending are greater than
the safe loads for web crippling, as explained on pages 62 to 65 inclusive.

For spacings below the heavy lines the deflections will be greater than the
allowable T{mh %ul‘ lastered ceilings = span.
Spacings for other intensities of loading may be obtained from those in tables as

follows :
Intensity of loading from table

" New intensity of loading

Required spacing = » Computed spacing from table,




CAMBRIA STEEL. 115

SPACING OF CAMBRIA IBEAMS FOR UNI-
FORM LOAD OF 150 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.
ety| 9 Inch No. B 29. 10 Inch No. B 33.
in [ 21 | 25 | 80 | 35 | 25 | 80 | 85 | 40
fwt | ibs. | ibs. | Ibs. | 1bs. | Ibs. | Ibs. | 1bs. | Ibs.
8 |21.0|227 252|276 »
gl | 168 117.91] 109 §i3E8 lis .. [ | Lak] e
10 | 134|145 161 |17.7 | 174 | 19.1 | 20.8 | 22.6
11 [11.1 [12.0|138.3 | 146|144 |15.8|17.2 |18.7
12 | 9.3(101 (112|123 |121 |18.3 | 145 |15.7
13 | 79| 86| 95105103 |11.3 (123 |13.3
14 | 68| 74| 82| 90| 89| 9.7|1086 |11.5
15 | 60| 65| 72| 79| 7.7| 85| 8.3 100
18 | 52| 57| 63| 69| 68| 75| 81| 88
17 | 46| 50| 58| 61| 60| 68| 72| 7.8
18 | 41| 45| 50| 55 | 54| 59| 64| 7.0
19 |87 | 40| 45| 49| 48| 53| 58| 63
20 | 84| 38| 40| 44| 44| 48| 52| 58
21 | 30| 33| 87| 40| 89| 43| 47| 51
292 | 28| 80| 33| 87| 88| 88| 43| 47
23 | 25| 27| 30| 83| 83| 38| 89| 43
94 | 23| 25| 28| 81| 30| 33| 38| 39
95 | 21| 28| 28| 28| 28| 31| 83| 36
28 | 20| 21| 24| 28| 26| 28| 81| 83
o7 | 18| 20| 22| 24| 24| 28| 29| 31
28 | 17| 19| 21| 23| 22| 24| 27| 29
20 | 18| 17| 19| 21| 21| 23| 25| 2.7
80 | 15| 16| 18| 20| 19| 21| 23| 25
81 | 14| 18| 17| 18| 18| 20| 22| 23
Ba| e e | il sl ke e o
gl s 16| 18! 19/ 21
For spacings below the heayy lines the deflections wiil be greater than the
nllownhle]i?mit%:r

lastered ceilings = 3} span.
= Spacings for otﬁ:r intensities of luan;'mg may be obtained from those in tables as
lollows @
Intensity of loading from table

New intensity of loading

Required spacing = % Computed spacing from table.
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CAMBRIA STEEL.

SPACING OF CAMERIA I.BEAMS FOR UNI-
FORM LOAD OF 150 LBS. PER
SQUARE FOOT.

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

, STANDARD SPECIAL
e I-BEAM. I-BEAM.
mppris| 12 Inch No. B 41. | 12 Inch No. B 105.
’“' 81.5 35 40 40 45 50 55
oot, 1bs. 1bs. 1bs. 1bs. 1bs. 1bs. 1ba.
10 | 256 | 27.1 | 291 | 319 | 339 | 369 | 380
11 | 211 | 224 | 241 | 263 | 280 | 29.7 | 814
12 | 17.8 | 188 | 202 | 221 | 235 | 250 | 28.4
13 | 151 | 160 | 172 | 189 | 200 | 21.3 | 225
14 | 131 | 138 | 149 | 163 | 173 | 183 | 194
15 | 114 | 120 | 180 | 142 | 151 | 160 | 189
16 | 100 | 1068 | 114 | 125 | 182 | 140 | 149
17 89 | 94 | 101 | 110 | 11.7 | 124 | 132
18 | 79 | 83 | 90| 98 | 105 | 11.1 | 11.7
19 | 71| 75| 81| 88 | 94 | 100 | 105
20 | 64| e8| 73| 80| 85 | 90 | 95
21 58 | 61| e8| 72 | 77| 82 | 88
22 | 53 | 56 | 60| 68 | 70| 74 | 19
23 | a8 | 51| 65| 60| 64 | 68 | 73
24 | 44 | 47| 51| 556 | 59 | 62 | 686
25 41 | 43 | 47 | 61 | 64 | 68 | 61
26 38 | 40| 43| 47 | 50| 53 | 56
27 85 | 87| 40| 44 | 46 | 49 | 52
28 | 33| 85 | 87| 41 | 43 | 46 | 49
20 | 80| 32| 85| 38| 40| 43 | 45
380 | 28| 30| 32| 35| 38 | 40 | 42
31 27| 28| 80| 88| 35| 37| 40
32 25 |.26 | 28| 81| a8 | .85 | 8%
33 28 | 25 | a7 | 29| 81| 83 | 88
84 | 22| 23| 25| 28| 20| 31 | 83
35 21 | 23| 24| 28| 28 | 29 | 81
ga’ ' 90 | =3 |‘aa'l 35| 26| 285|589

For spacings below the heavy lines the deflections will be greater than the
nlluwabiell)i:‘mit or plastered cei]iugi_'. = g}
i las of load

5 Span.

g may be obtained from those in tables as

follows :

gs for other i

Required spacing =

!nten%il_y_of loading from table

“New intensity of loading

¥ Computed spacing from table.




CAMBEBRIA STEEL. 117
SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 150 LBS. PER
SQUARE FOOT.
Proper distance in [eet, center to center of Beams.
Maximum fibre stress 16000 pounds per square inch.
Distance | STANDARD I-BEAMS.
between
e 15 Inch No. B 53. -
in a2 | a5 50 | 55 60
Sk 1bs. 1bs. 1bs. 1bs. | 1bs.
10 | 419 | 432 458 | 484 ‘ 51.1
11 346 | 357 37.9 40.0 42.1
12 20.1 | 3800 31.8 33.6 35.5
13 248 | 256 27.1 28.7 30.2
14 | 214 22.1 234 | 247 26.1
15 18.6 19.2 204 21.56 22.7
16 16.4 16.9 17.9 189 | 199
17 14.5 15.0 15.9 16.8 17.7
18 12.9 13.3 141 | 150 15.8
19 11.6 12.0 127 | 134 14.1
20 10.5 10.8 116 | 121 12.8
21 9.5 0.8 104 | 11.0 11.6
22 8.7 8.9 9.5 10.0 10.6
23 7.9 8.2 8.7 9.2 9.7
24 7.3 7.5 8.0 8.4 8.9
25 8.7 6.9 7.3 7.8 82
26 6.2 6.4 6.8 7.2 7.6
27 5.7 5.9 6.3 6.6 7.0
28 5.3 5.6 5.8 6.2 6.5
29 5.0 5.1 5.5 5.8 6.1
30 4.7 4.8 5.1 5.4 5.7
31 4.4 4.5 4.8 5.0 5.3
32 41 4.2 4.5 4.7 5.0
33 3.8 4.0 4.2 4.4 4.7
34 3.6 3.7 4.0 4.2 4.4
356 34 3.5 3.7 4.0 4.2
_36 3.2 3.3 3.5 3.8 3.9
For spacings below the heavy lines the deflections will be greater than the
allowable fimi( or plastered ceilings = span, " .
= ",” ings for other i ities of loading may be ob d from those in tables as
i i ing fr ble .
Required spacing = T_N'cw i'u:):;al:ifjusf {oz.unlli: K Competed sy g fromtable,

g I



118 CAMBRIA STEEL.

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 150 LBS. PER
SQUARE FOOT.

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

‘]Jisu.nu

SPECIAL I-BEAM.
be : 2 e
s 15 Inch No. B 109.
i 60 ‘ 85 ‘ 70 ’ 75 | .80
feal. 1bs. 1bs. 1bs. 1bs. 1bs.
10 | 577 603 | 629 655 | 68.2
11 47.7 49.8 52.0 54.2 56.3
12 40.1 41.9 43.7 45.56 47.3
13 34.2 35.7 37.2 38.8 40.3
14 29.5 30.8 32.1 33.4 34.8
15 25.7 268 | 280 20.1 30.3
16 22.6 23.6 24.6 25.6 26.6
17 20.0 20.9 21.8 22.7 23.6
18 17.8 18.6 10.4 20.2 21.0
19 16.0 168.7 17.4 18.2 18.9
20 144 15.1 15.7 16.4 17.0
21 131 13.7 14.3 14.9 15.5
22 11.9 125 13.0 13.56 14.1
23 109 11.4 11.9 124 12.9
24 10.0 10.5 10.9 114 11.8
25 9.2 9.6 10.1 10.5 10.9
26 8.5 89 9.3 9.7 10.1
27 | 7.9 8.3 8.6 9.0 9.3
28 7.4 7.7 8.0 8.4 8.7
29 6.9 7.2 7.6 7.8 8.1
30 | 6.4 6.7 7.0 7.3 7.6
31 6.0 6.3 6.5 6.8 7.1
32 5.8 5.9 6.1 6.4 6.7
33 5.3 5.5 5.8 6.0 6.3
34 5.0 5.2 5.4 5.7 5.9
35 4.7 4.9 5.1 54 5.6
36 4.5 4.7 4.9 5.1 5.3
For slinadngs below the heavy lines the deflections will be greater than the
allowable limit for plastered ceilings =_‘F.§" span, ) 1

Spacings for other i of 1 g may be ob d from those in tables as
follows :
Rl spuchig = Intensity ol‘!oadingfmmtablexc puted spiactag oot tble:

“New intensity of loading




CAMBRIA STEEL. 118

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 150 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.
in 80 85 20 ‘ 95 100
feot. 1bs. 1bs. 1bs. _ 1bs. 1bs.
10 74.8 774 80.0 82.6 85.2
11 61.8 83.9 66.1 88.3 704
12 52.0 63.7 b55.6 574 50.2
13 44.3 45.8 47.3 48.9 504
14 38.2 39.6 40.8 42.1 43.5
15 33.3 344 35.5 36.7 37.9
16 20.2 30.2 31.2 323 333
17 25.9 26.8 27.7 28.6 29.5
18 23.1 23.9 24.7 25.5 26.3
19 20.7 214 22.2 229 23.6
20 18.7 19.3 20.0 20.6 21.3
21 17.0 17.56 18.1 18.7 19.3
22 15.5 16.0 18.5 17.1 17.6
23 141 14.6 15.1 15.6 16.1
24 13.0 134 139 14.3 14.8
25 12.0 124 12.8 13.2 13.6
26 11} 114 11.8 12.2 1286
27 10.3 10.6 11.0 11.3 11.7
28 9.5 0.9 10.2 0.5 10.9
29 8.9 9.2 9.5 0.8 10.1
30 8.3 8.6 89 0.2 9.6
31 7.8 8.0 8.3 8.6 8.9
32 7.3 7.6 7.8 8.1 8.3
33 8.9 .1 7.3 7.6 7.8
34 8.5 6.7 8.9 7.1 74
35 6.1 6.3 6.5 6.7 7.0
36 5.8 60 | 632 6.4 6.6

For si)acm? below the heavy lines the deflections will be greater than I.h:
mit for d c:xlmg{l giu span,

may be obtained from those in tables as

Spncmgs for otﬁcr

followis 1 f loading fi ble
o b 1 ity of ing from ta c 1 togf .
s s s New intensity of loading X ” - akie.




120

CAMBRIA STEEL,

SPACING OF CAMBRIA I-BEAMS FOR UNI-

FORM LOAD OF 150 LBS. PER
SQUARE FOOT.

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

Distance STANDARD I-BEAMS. -
wives | 18 Inch No. B 65. 20 Inch No. B 73,
in 55 | 60 65 70 65 70 | wb
fost, ibs 1bs. 1bs. 1bs. 1bs. ibs. 1bs.
10 629 | 66.5 60.6 72.8 83.2 86.7 20.2
11 519 | 65.0 57.6 60.2 68.7 v By 74.8
12 43.7 | 46.2 48,4 50.5 57.8 60.2 62.7
13 372 | 394 41.2 43.1 49.2 51.3 53.4
14 32.1 33.9 35.5 37.1 42.4 44.3 48.0
15 27.9 20.6 31.0 32.3 37.0 38.5 40.1
16 24.6 26.0 27.2 284 32.5 33.9 35.2
17 218 | 23.0 241 25.2 28.8 30.0 31.2
18 194 | 20.5 21.56 22.56 25.7 26.8 27.8
19 17.4 18.4 19.3 20.2 23.0 240 25.0
20 15.7 16.6 174 18.2 208 21.7 22.8
21 14.3 15.1 15.8 16.5 18.9 19.7 20.5
22 13.0 137 | 144 15.0 17.2 17.9 18.6
23 11.9 12.6 13.2 138 15.7 16.4 17.1
24 10.9 11.5 121 12.6 144 15,1 15.7
256 10.1 10.6 11.1 11.6 13.3 13.9 144
26 9.3 9.8 10.3 10.8 12.3 12,8 13.3
27 8.6 0.1 9.6 10.0 114 11.9 124
28 8.0 8.5 l 8.9 9.3 10.6 11.1 11.5
29 7.5 7.9 8.3 8.7 2.9 10.3 10.7
30 7.0 7.4 y A § 81 0.2 9.6 10.0
31 6.5 6.9 7.2 7.8 8.7 9.0 0.4
32 6.1 6.5 6.8 7.1 8.1 8.6 8.8
33 5.8 6.1 6.4 6.7 7.8 8.0 8.3
34 5.4 5.8 6.0 6.3 7.2 7.5 7.8
35 5.1 54 5.7 5.9 6.8 f ! 74
36 4.9 5.1 5.4 5.6 6.4 6. 7.0
S Spacings for other i ities of loading may be obtained from those in tables as

jollows ©
Required spacing = I“;::if:ﬂ‘:ﬁfgf {:;;;:ble % Compited spacing from table.




CAMBRIA STELL. 121

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 150 LLBS. 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.

between

supporls 20 Inch No. B 121,
I T 85 90 | 85 | 10v
oot | 1bs. 1bs. ‘ 1bs. | 1bs. 1bs,

114.2 11757

|

10 | 1043 | 1073 ‘ 110.8

11 | 862 88.7 91.5 94.4 97.3
12 72.4 745 | 769 79.3 81.8
13 | 617 635 | 655 | 678 69.7
14 53.2 54.7 565 | 583 60.1
15 | 463 477 | 492 50.8 52.3
16 | 407 | z;%.? | gg.g gg,g 46.0
a | 894, IS e 35.3 203
19 289 | 297 30.7 31.6 32.6
20 | 261 26.8 27.7 28.6 20.4
|
21 | 236 24.3 25.1 25.9 26.7
22 215 | 222 22.9 23.6 24.3
23 19.7 20.3 20.9 21.8 22.3
24 181 18.6 19.2 19.8 204
25 16.7 17.2 17.7 18.3 18.8
26 154 15.9 164 16.9 17.4
27 14.3 147 15.2 15.7 16.1
28 13.3 18.7 14.1 146 15.0
29 124 12.8 13.2 13.6 14.0
30 11.6 11.9 12.3 12.7 13.1
31 10.9 11.2 115 119 12.3
32 10.2 105 10.8 1.2 | 118
33 9.6 2.9 10.2 10.5 10.8
34 9.0 9.3 9.6 9.9 10.2
35 85 | 88 9.0 9.3 9.6
|
36 8o | 83 g8 | 88 | 83

s Spacings for other intensities of loading may be obtained from those in tables as
ollows :
Intensity of loading from table

e iatenattyol londie * Computed spacing from table,

Required spacing =




122 CAMBRIA STEEL.

SPACING OF CAMBRIA I BEAMS FOR UNI-
FORM LOAD OF 150 LBS. PER
SQUARE FOOT.

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

:;mm' STANDARD I-BEAMS.

g | 24 Inch No.B89.
in | 80 | 85 ‘ g0 | 95 100

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

10 123.7 | 128.5 ||__g..§_g._g___" 138.8 141.0

1 |
11 1022 | 1082 | 109.6 113.1 116.5
12 85.9 §9.2 921 | 950 | 979
13 | 7332 76.0 785 | 810 83.4
14 | 631 | 655 | 677 | 698 71.9
16 |7 660 57.1 | 59.0 60.8 62.7
16 | 483 502 | 518 53.4 55.1
174 428 445 | 459 473 488
18 | 882 39.6 | 40.9 42.2 435
19 34.3 35.8 36.7 37.9 39.1
20 | 809 azl | 8% 842 35.3
21 | 280 201 | 301 31.0 32.0
22 | 258 285 | 274 28.3 29.1
23 23.4 243 25.1 25.9 26.7
24 215 223 | 230 23.8 24.5
85| 188 20.8 21.2 21.9 22.6
26 18.3 19.0 19.8 20.2 20.9
27 17.0 17.8 18.2 18.8 19.3
28 15.8 184 16.9 17.5 18.0
29 14.7 15.3 15.8 16.3 16.8
30 13.7 14.3 14.7 15.2 15.7
[

81 | 130 | 184 13.8 142 147
32 12.1 125 130 134 13.8
33 114 11.8 12.2 12.8 12.9
34 10.7 11.1 115 11.8 12.2
35 10.1 10.5 10.8 11.2 11.5
86 ! 9.5 9.9 102 10.6 10.9

For spacings above the dotted lines the safe loads for bending are greater than
the safe loads for web cnpplmg, as explnmcd on mges 62 to 65 inclusive.
gs for other i obtained from those in tables as

sl I ity of loading fi bl
ntensity of loading from table i
New Tty of Toaniie * Computed spacing from table.

Required spacing =




CAMBRIA STEEL. 123

SPACING OF CAMBRIA I BEAMS FOR UNI-
FORM LOAD OF 1756 LBS. PER
SQUARE FOOT.

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

N STANDARD I-BEAMS.
Wt T T e v .
wpwml 3 Inch No. B 5. 4 Inch No. B 9.
mn - = = = i
fot. | 5.5 8.5 7.5 7.5 85 | 95 | 105
| 1bs. | 1bs. 1bs. 1bs. 1bs. | 1bs. | 1bs.
4 6.3 6.8 74 | 114 | 121 | 129 | 186
5 4.0 44 4.7 7.3 ] 8.2 8.7
6 2.8 80 | 83 5.0 5.4 5.7 6.0
7 2.1 2.3 2.7 3.9 4.0 4.2 44
8 1.6 74| 18 2.8 3.0 3.2 3.4
9 12 1.4 1.5 2.2 2, 2.5 a7
10 1.0 1 1.2 s 1.9 2.1 22
11 Ao 1.0 1.5 1.8 1.7 1.8
12 1.3 1.8 1.4 1.5
13 1.1 1.1 1.2 1.3
e | e 1.0 1.0 1.1
15 e - 1.0

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

Spacings for other intensities of loading may be obtained from those in tablesas
follows :
E I Intensity of loading from table
-t ¢ C i 3
suired spanivg New intensity of loading x o spaciog from: table




124 CAMBRIA STEEL.

SPACING OF CAMBRIA IBEAMS FOR UNI
FORM LOAD OF 175 LBS. PER
SQUARE FOOT.

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

Ditazn  STANDARD I-BEAMS.
A : s s
sopers| 5 Inch No. B 13, 6 Inch No. B 17.
in 0.75 | 12.25 | 1476 | 1225 ‘ 14.75 17.25
_feat. 1bs. L __lbs. _n lhn. i 1bs. 3. | 1bs.
b 184 | 207 ‘ 275" 1.5808 33.3
5 11.8 I 13.3 4.8 17.7 | 19.6 21.3
8 82 | 92 | 103 | 123 | 135 |148
T 6.0 6.8 ‘ 7.5 90 | 99 10.9
8 4.6 5.2 5.8 69 | 76 | 83
9 3.6 4.1 '! 4.6 5.5 6.0 6.6
10 2.9 85 3.7 4.4 ‘ 49 5.3
11 24 2.7 3.1 3.7 4.0 4.4
12 2.0 2.3 2.6 3.1 ‘ 3.4 3.7
13 1.7 2.0 2.2 2.6 2.9 3.1
14 15 1.7 1.9 28 | 2s 2.7
15 1.3 14 1.6 2.0 2.2 24
16 1.2 1.3 14 1.7 1.9 2.1
17 1.0 LY 1.3 1.5 2 iy 1.8
18 ol ) 1.0 1.1 14 1.5 1.6
19 snne 1.0 1.2 1.3 1.5
20 . 1.1 1.2 1.3
21 . 1.0 1.1 1.2
22 1.0 1.1
23 1.0
a“a&;t :ﬁ:::ig:r ﬁll::w:l‘\iccrsr:gi If":éo l'h;a ;‘Ict‘lcc:ians will be greater than the
o Spa.cmgs for other i ities of loading may be obtained from those in tables as

2 H 1
Required spacing = I“_::%‘:i_:%%_ﬂ?ﬁ";;;?ﬁ * Computed spacing from table,




CAMBRIA STEEL. 125

SPACING OF CAMBRIA I.BEAMS FOR UNI-
FORM LOAD OF 175 LBS. PER
SQUARE FOOT.

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

Distaace  STANDARD I-BEAMS.
e |7 Inch No. B 21 8 Inch No. B 25.
in 15 17.6 l 20 17.76 2025 | 227756 | 25.26
fwt, | tbs. | 1bs. | 1bs. | 1bs. | 1bs. | 1bs. | 1bs.
4 | 394 | 426 | 459 | 542 |573 | 6Ll | €48
5 | 252 | 27.3 | 204 |34% | 367 | 391 | 41.5
6 |175 100 | 204 |241 | 255 | 271 | 288
7 1129 | 139 | 150 | 177 | 187 | 189 | 212
8 | 99 | 107 | 115 | 185 | 143 | 153 | 162
9| 78 | 84 | 91 |107 |113 | 121 | 128
10 | 63 | 68 | 73 | 87 | 92 | o8 | 104
11 | 52 | 56 | e1 | 72 | 76 | 81 | 88
12 | 42 | a7 | 51 | 60 | 64 | 68 | 72
13, | gz | *Zo: | 438 51 | 54 58 | 61
14 | 82 | 38 | 87 | 44 | a7 | 50 | &3
15 738 | 30 | 33| 89 | 41 | 43 | 46
16| 256 | 27| 20| 34 | 36 | 38 | 40
17 | 22 | 24 | 25 |30 | 82 | 834 | 36
18| 19 | 21 | 28| 27 | 28 | 30 | 82
19| 17| 19| 20| 24 | 25 | 27 | 29
20 | 18| 17| 18| 22 | 23 | 24 | 28
a1 | 14| 18| 17| 20 | 21 | 23 | 24
22 | 13| 14| 15| 18 | 19 [ 20 | 21
% | 7o |8 ['1a'l. 26 31 | 38 |lme
. | 11 15982 Pas il 18 18 | 7 | Y48
ayv' 1o |t aell 14! Is | (e | "ay
26 % o a1 [Ra | e | Os
o | e e Lol 38 | a8} asll A
ag: |' £7 | Ll AW LT fa ) Mg L is
s |5 Bha i ve ] 1 | a8t Nya

For spacings above the dotted lines the safe loads for bending are greater than
the safe loads for web crippling, as explained on pages 62 to 5 inclusive.

For spacings below the heavy lines the deflections will be greater than the
allowable limit for plastered ceilings == span.
- Spacings for o:ger intensities of m«'m.g may be obtained from those in tables as
ollows :

Required sp

1

ity of loading from table v Computed spacing from table.

New intensity of loading




el i

126 CAMBRIA STEEL.

SPACING OF CAMBRIA I.BEAMS FOR UNI-
FORM LOAD OF 1756 LBS. PER
SQUARE FOOT.

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

Distance

STANDARD I-BEAMS.
wowa| 9 Inch No. B 29. 10 Inch No. B 33.
in | 21 ’ 25 ‘ 30 35 25 30 35 40
foot. | 1bs. | bs. | Ibs. | Ibs. | Ibs. | 1bs. | 1bs. | 1bs.
g8 /180 | 19.5 21.6 |23.7 Gl ey
9 /142 | 1564 (174 (18.7 s Vel aeie
10 |11.5 | 125 (138 [15.1 (149 (164 |17.9 | 19.3
11 95 103114 (125 |12.3 |13.56 {148 | 16.0
12 8.0 86| 9.6 |105 |103 |114 (124 | 134
13 6.8 74| 82| 90| 88 9.7 {106 | 114
14 5.9 62| 701 8% 7.6 8.3 9.1 9.9
15 5.1 55| 6.1 6.7 6.6 7.3 7.9 8.6
16 4.5 49| b4 | 59 | 5.8 6.4 7.0 7.6
17 | 40 43| 48 | 62 | 5.2 5.7 6.2 6.7
18 | 86| 38| 43| 47| 46 | 50| 55 | 6.0
19 3.2 34| 88| 42| 41 4.5 49 54
20 2.9 81| 84| 38 | .3.7 41 45 4.8
21 2.6 28| 3.1 34| 34 3.7 41 44
22 24 26| 29 | 3.1 3.1 a4 | &3 4.0
23 | 22| 24| 26| 20| 28 | 81 | 34 | 37
24 2.0 22| 24| 26| 26 2.8 3.1 34
95 |28 2al 22l 28] 24226 | 29 |1 31
9 | 171 18| 20| 22|22 | 24| 26 | 29
27 1.6 172! 19k 21 20 2.2 2.4 2.7
28 1.6 16| ‘1.8 19| 19 =1 2.3 2.5
29 14 16| 1.6 18| 18 1.9 2.1 2.3
80 |18t 12! LB 137 | 37 [ 18] 20 | 23
31 1.2 13| 14| 1.6 1.6 1.7 1.9 2.0
32 b E - 1.6 1.6 ol g 1.9
a6 Lo caten LR e DT AL LR B L 16 RS

For spacings below the heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = 335 span.
5 Spacings for other intensities of loading may be obtained from those in tablesas
ollows :
Intensity of loading from table
New intensity of loading

Required spacing = X Computed spacing from table.




CAMBRIA STEEL. 127

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 175 LBS. PER
SQUARE FOOT.

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

tsany| BTANDARD SPECIAL

v | T-BDEAM. I'BEAM.

"“’i’:"" 12 Inch No. B 41, 12 Inch No. B 105.

foot. I 31.5 35 l 40 | a0 45 | 50 | 55
i 1bs. 1bs. | ﬂl.._ ll:ls._ 1bs. 1bs. 1bs.
10 | 219 | 232 | 250 | 273 | 200 | 308 | 326
11 | 181 | 192 | 206 | 226 | 240 | 255 | 27.0
12 | 152 | 161 | 173 | 19.0 | 202 | 214 | 226
13 | 130 [ 187 | 148 | 162 | 172 | 182 | 193
14 | 112 (118 | 127 | 139 | 148 | 157 | 168
16 | 97 (108 | 111 | 121 | 130 | 1387 | 145
16 | 86 | 91 | 98 |107 | 113 | 120 | 127
17 | 76 | so | 86 | 95 | 100 | 107 | 113
18 | 68 | 72 | 77 | 84 | 90 | 95 | 101
19 | 61 | 64 | 69 | 76 | 80 | 85 | 9.0
20 | 55 | 58 | 62 | 69 | 73 | 77 | 82
21 | 50 | 53 | 57| e2 | 66 | 70 | 74
22 | 45 | 48 | 82 | 56 | 60 | 64 | 67
23 | 41 | 44| 47 | 52 | 65 | 58 | 62
24 38 | 40 | 43 47 | 5.0 5.4 5.7
26 T35 | 87 | 40 | 44 | 46 | 49 | 62
26 | 32 | 34 | 87| 40 | 43 | 46 | 48
27 | 80| 83 | 84| 87 | 40 | 43 | 45
28 | 28 | 30 | 82 | 35 | 87 | 89 | 42
20 | 286 | 28 | 80| 32 | 85 | 87 | 39
80 | 24 | 26 | 28| 30 | 82 | 84 | 386
81 | 25| 24 | 26 | 28 | 30 | 32 | 84
82 | 21 | 23| 34| 27 | 28 | 30 | 83
83| 20| 21| 28| 25 | 27 | 28 | 80
34 | 19 | 20 | 22 | 24 ‘ 35 | 27 | 28
3 | 18| 19 | 20 | 23 | 24 | 25 | 27
36 ' 17 | 18| 19! 21 | 22 | 24 | 25

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

allnwnhlef?mit for plastered ceilings = span.
Spacings for other intensities of ]on, u‘ may be obtained from those in tables as

o I (loading from tabl
" . Intensity ol __' g from table - " dnv from table:
Rt &~ " New intensity of loading o = Cicisas




128 CAMBRIA STEEL.

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 175 LBS. PER
SQUARE FOOT.
Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

::sml STANDARD I-BEAMS.
tween
sapports 15 Inch No. B 53.
t:u 42 45 50 55 80
1bs. 1bs. 1bs. 1bs. 1bs.
10 35.9 37.0 39.3 41.56 43.8
11 29.7 30.8 32.56 34.3 36.1
12 24.9 25.7 27.3 28.8 304
13 21.2 21.9 23.2 24.8 25.9
14 18.3 18.9 20.0 21.2 22.3
15 16.0 185, | V175 18.5 19.5
16 14.0 14.5 15.3 18.2 17.1
17 124 12.8 136 144 15.1
18 11.1 114 121 128 13.5
19 9.9 10.3 10.9 115 12.1
20 2.0 9.3 9.8 104 10.9
21 8.1 84 8.9 0.4 9.9
22 74 7.9 8.1 8.6 9.0
23 6.8 7.0 7.4 7.9 8.3
24 6.2 6.4 6.8 7.2 7.8
256 5.7 5.9 6.3 6.6 7.0
26 5.3 5.5 5.8 6.1 6.5
27 4.9 5.1 5.5 5.7 6.0
28 4.6 4.7 5.0 5.3 5.6
29 4.3 4.4 4.7 4.9 5.2
30 4.0 41 44 4.6 4.9
31 3.7 3.9 4.1 4.3 4.6
32 3.5 3.6 3.8 4.1 4.3
33 3.3 3.4 3.6 3.8 4.0
34 3.1 3.2 3.4 3.6 3.8
356 2.9 3.0 3.2 3.4 3.6
36 2.8 2.9 3.0 3.2 34

For spacings below the heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = y}5 span.
ings for other i ities of loading may be obtained from those in tables as

follows :
Intensity of loading from table

" New intensity of loading

Required spacing = % Computed spacing from table,




CAMBRIA STEEL. 120

SPACING OF CAMBRIA I BEAMS FOR UNI-
FORM LOAD OF 175 LBS. PER
SQUARE FOOT.

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

Distance SPECIAL I-BEAM.

between

supports 15 Inch No. B 109.
i 80 65 70 75 80
feet. 1bs. 1bs. 1bs. 1bs. 1bs.
10 | 495 51.7 53.9 56.2 58.4
11 40.9 42.7 448 46.4 483
12 34.4 35.9 37.5 39.0 40.6
13 29.3 30.6 31.9 33.2 34.6
14 25.3 26.4 27.5 28.7 29.8
15 22.0 23.0 24.0 25.0 26.0
168 19.3 20.2 21.1 21.9 22.8
17 17.1 17.9 18.7 19.4 20.2
18 15.3 16.0 16.7 17.3 18.0
19 13.7 14.3 14.9 15.6 16.2
20 12.4 12.9 135 14.0 14.6
2l 11.2 1.7 12.2 12.7 13.2
22 102 10.7 11.1 11.6 121
23 9.4 9.8 10.2 10.8 11.0
24 8.6 9.0 9.4 19.8 10.1
25 7.9 8.3 8.6 9.0 9.3
26 7.3 7.6 8.0 8.3 8.6
27 6.8 7.1 7.4 7.7 8.0
28 6.3 6.6 6.9 7.2 7.6
29 5.9 6.1 6.4 6.7 6.9
30 5.5 5.7 6.0 62 | 85
31 5.2 | 5.4 5.6 5.8 6.1
32 48 5.0 5.3 5.5 5.7
33 45 4.7 5.0 5.2 5.4
34 4.3 4.5 47 49 5.1
35 4.0 4.2 44 46 48
36 | 38 4.0 4.2 43 45

For spacings below the heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = g5 span.
Spacings for other of loading may be obtained from those in tables as

follows : k y ke
Riahlred ; ol g fiom table % C d ing from table
equired SPAcing = “"New intensity of loading S :

e .
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SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 175 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.

e 15 Inch No. B 113,

supports

in 80 85 90 95 100
foot. 1bs. 1bs. 1bs. 1bs. 1bs.

10 64.1 66.3 68.5 70.8 73.0
11 53.0 54.8 56.6 58.5 60.4
12 44.5 46.0 47.6 49.2 50.7
13 37.9 39.2 40.6 41.9 43.2
14 32.7 33.8 35.0 36.1 37.3
15 28.5 29.5 30.5 31.5 32.5
16 25.1 25.9 26.8 27.7 28.5
17 22.2 22.9 23.7 24.5 25.3
18 19.8 20.5 21.2 21.8 22.6
19 17.8 18.4 19.0 19.6 20.2
20 16.0 16.6 172 17.7 183
21 14.5 15.0 15.5 16.1 16.6
22 13.3 13.7 14.2 14.6 15.1
23 12.1 12.5 13.0 13.4 13.8
24 11.1 11.56 11.9 12.3 12.7
25 10.3 10.6 11.0 11.3 1Ly
26 9.6 9.8 10.1 10.5 10.8
27 8.8 9.1 9.4 9.7 10.0
28 8.2 856 | 8.7 9.0 9.3
29 7.6 7.9 | 8.2 84 8.7
30 1.5 7.4 7.8 7.9 8.1
31 6.7 8.9 7.1 74 7.6
32 6.3 6.5 6.7 6.9 7.1
33 5.9 6.1 6.3 8.5 6.7
34 5.5 5.7 5.9 6.1 6.3
35 5.2 5.4 5.6 5.8 6.0
36 4.9 5.1 5.3 5.5 5.6

For s; acm%s below the heavy lines the deflections will be greater than the
allowable limit lastered ceilings = 5&, span
5 Spacings for other intensities of loading may be obtained from those in tables as
follows :
Intensity of loading from table

New intensity of loading

Required spacing = X Computed spacing from table,
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FORM LOAD OF 175 LBS. PER
SQUARE FOOT.

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

SPACING OF CAMBRIA I-BEAMS FOR UNI-

STANDARD I-BEAMS.

Distance | ' -3
:‘;;;' 18 Inch No. B 65. 20 Inch No. B 73.
in 55 ‘ 60 65 70 65 ‘ 70 ‘ 75
foet, 1bs. 1bs. 1bs. 1bs. 1bs. | 1bs. li?s_.
10 53.9 57.0 | 59.7 62.4 71.3 74.3 77.3
11 44.5 47.1 49.3 51.6 58.9 61.4 63.9
12 374 39.6 41.56 433 | 49.5 51.6 53.7
13 | 319 | 337 | 853 | 369 | 422 | 440 | 458
14 27.6 29.1 30.6 31.8 36.4 37.9 39.5
15 23.9 25.3 26.5 27.7 31.7 33.0 344
16 21.0 22.3 23.3 244 27.8 20.0 30.2
17 18.6 19.7 20.7 21.8 24.7 25.7 26.8
18 16.6 17.6 184 19.3 22.0 22.9 23.9
19 149 15.8 16.5 17.3 19.7 20.6 214
20 135 14.3 149 15.6 17.8 18.6 19.3
21 12.2 12.9 13.6 14.1 16.2 16.9 17.5
22 11.1 118 12.3 12,9 14.7 154 16.0
23 10.2 108 11.3 11.8 1356 141 14.6
24 94 2.9 104 10.8 124 12.9 134
26 8.6 9.1 9.6 10.0 114 11.9 124
26 8.0 84 8.8 9.2 10.5 11.0 114
27 7.4 7.8 8.2 8.6 9.8 10.2 10.8
28 6.9 7.3 7.6 8.0 9.1 9.5 9.9
29 6.4 6.8 7.1 74 8.5 8.8 9.2
30 6.0 6.3 6.6 6.9 7.9 8.3 8.6
31 5.6 5.9 6.2 6.5 7.4 <y 8.0
32 | 53 56 | 68 | 61| 70| 78| 176
a3 4.9 5.2 5.6 5.7 8.5 6.8 7.1
34 4.7 4.9 5.2 54 6.2 6.4 6.7
356 44 4.7 4.9 5.1 5.8 6.1 6.3
36 | 42 | 44| 46| 481 55| 57| @0

Req

s Spacings for other intensities of loading may be obtained from those in tables as
ollows :

e

Intensity of loading from table

a4

15 g

New intensity of loading

X Comp

ing from table.
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SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 175 LBS. PER
SQUARE FOOT.

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

Distanes | ~ SPECIAL I-BEAM.
i 20 Inch No. B 121, - -
i 80 ‘ 85 r 90 95 100
feet, 1bs 1bs. 1bs. 1bs. 1bs.
10 80.4 ! 91.9 94.9 97.9 100.9
11 739 | 76.0 78.5 80.9 834
12 62.1 639 | 659 68.0 70.1
13 52.9 54.4 56.2 57.9 59.7
14 45,6 46.9 484 50.0 51.5
15 39.7 409 42,2 43.5 448
16 349 35.9 37.1 38.3 394
17 30.9 31.8 32.8 33.9 34.9
18 27.6 28.4 29.3 30.2 31.1
19 24.8 25.56 26.3 27.1 28.0
20 22.3 23.0 23.7 245 25.2
21 20.3 20.8 21.56 22.2 22.9
22 18.5 19.0 10.6 20.2 20.8
23 16.9 174 17.9 18,56 19.1
24 15.5 16.0 16.5 17.0 17.56
256 14.3 14.7 15.2 15.7 16.1
26 13.2 13.6 14.0 145 149
27 12.3 12.6 13.0 134 138
28 114 11.7 12.1 12,5 12,9
29 10.8 10.9 118 11.8 12.0
30 0.9 10.2 10.56 10.9 11.2
31 9.3 0.6 0.9 10.2 10.5
32 8.7 9.0 9.3 A R
33 8.2 84 8.7 9.0 9.3
34 7.7 8.0 8.2 8.5 8.7
356 73 7.5 7.7 8.0 8.2
36 6.9 7.1 7.3 7.6 7.8
Spacings for other i ities of loading may be obtained from those in tables as

follows :

Required spach lm:nslt) of loading from table

8 = “Ncw intcusity of loading  *° c g from table,
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SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 175 LBS. PER
SQUARE FOOT.

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

Distanes STANDARD I-BEAM.

between | o

suppers 24 Inch No. B 89.
in ‘ 80 ‘ 85 | 20 95 100
foat. lhs 1bs. 1bs. 1bs. 1bs.
10 | 1080 ‘ 1101 | 1137 | 117.3 | 1209
11 8768 | gg:g__.l 94.0 96.9 99.9
12 73.8 765| 79.0 814 83.9
13 62.7 85.2 67.3 69.4 71.5
14 | 541 | 562 58.0 59.8 81.7
15 471 48.9 50.5 52.1 53.7
16 414 | 4380 447 | 458 47.2
17 367 | 381 39.3 | 406 418
18 327 | 840 35.1 36.2 37.3
19 29.4 30.5 31.5 325 33,5
20 265 | 275 | 284 29.3 30.2
21 24.0 250 | 258 26.6 274
22 21.9 22.8 23.5 24.2 25.0
23 20.0 20.8 21.5 22.2 228
24 184 19.1 19.7 20.4 21.0
25 17.0 17.6 18.2 18.8 19.3
26 15.7 16.3 16.8 17.3 17.9
27 145 15.1 15.8 16.1 16.8
28 135 14.0 14.5 15.0 15.4
29 12.6 13.1 13.5 13.9 144
30 11.8 12.2 12.6 13.0 134
31 11.0 115 11.8 12.2 12.6
32 104 10.8 11.1 11.5 11.8
33 9.7 101 10.4 10.8 11.1
34 9.2 9.5 9.8 101 10.5
35 8.7 9.0 9.3 9.8 9.9
38 8.2 85 8.8 9.0 9.3

For spacings above the dotted lines the safe loads for bending are greater than
the safe loads for web cnpplmx as explamcd on );:;gcs 62 to 65 inclusive,
gs for other i ies of loadi obtained from those in tables as

follows :

of load
B Satstted wpicisig = Intensity of loading from table

New intensity of loading

* Comp i ing from table.
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GENERAL FORMULZA FOR FLEXURE OF BEAMS.
NOTATION.

A = Area of Section in square inches,

d = Depth of Cross Section in inches.

= Length of Span in inches.

L = Length of Span in feet.

g( = Stress in extreme fibre of section in pounds per square inch.

“} = Distance of Center of Gravity of Sect‘on from extreme fibre in inches.
w,

= Total Load, in pourds, Uniformly Distributed, including the Weight of Beam.
= Total Superimposed or Live Load, in pounds, Uniformly Distributed.
W; = Total Weight of Beam, in pounds, Uniformly Distributed.
W, = Total Safe Load, in pounds, Uniformly Distributed.
P = Load, in pounds, ccncentrated at any point.
F = Coefficient of Strength of the Tables of Properties = Safe Load, in pounds,
for a fibre stress of 16 000 pounds per square inch for a span of one foot,
F’ = Coefficient of Strength of the Tables of Properties = Safe Load, in pounds,
for a fibre stress of 12 500 pounds per square inch for a span of one foot.
D = Total Deflection of Beam, in inches, due to weight W.
Dwj and Dy =I Deflections of Beams, in inches, due to the weights W; and P respec-
tively.
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, concentrated 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 used as a Beam subjected to its safe load {lniformly
Distributed. (See table, page 66.)

H'’ = Coefficient of Deflection, in inches, for fibre stress of 12 500 pounds per square
inch for any section used as a Beam subjected to its safe load Bniformly
Distributed. (See table, page 66.)

M = Total Bending M t, in inch pounds, due to the Weight of Beam and
Superimposed Load.

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

I; =Moment of [Inertia, in inches* Axis parallel to above but not through
Center of Gravity.

v = Distance, in inches, between these Axes.
S = Section Modulus in inches3.
r = Radius of Giration in inches.
E = Modulus of Elasticity, in pounds, per square inch (Steel = 29 000 000).
GENERAL FORMULA. 120
1 I
S=5(—1 MXIl=Ni+Av’ 1'::#X
= ol P iy p= =21 — 5. Or for Symmetrical Section M = 2l
X1 1 S d

For Beam supported at both ends and Uniformly Loaded :
M=o it W] W=(wl+wz)=¥=$;%:§i’|§
SAFE LOADS,
— §F]0i where p = 16 000 pounds and 1 = 12” therefore F = % 16000 S

F= 8_[:;§ where p = 12 500 pounds and 1 = 12" therefore F/ = % 12500 S
To obtain the Safe Load for any span in feet, for fibre stress of 16 000 pounds per

square inch : A o
Safe Load=W.=%E%9_= F

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

square inch :
2 125008 ¥’
3 | AR

Safe Load = W, =
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GENERAL FORMULJA FOR FLEXURE OF BEAMS.
Continued.

DEFLECTIONS.
(1) Beam supported at both ends and Uniformly Loaded :
& _ b wp b (W, 4+ Wy
Deflection for Total Load = D = SRR
5 Wy
Deflection for Superimposed Load = Dw; = B Bl
(2) Beam supported at both ends with load c 1 at the middle :
Deflection for Total Load = D = — Lo o -0 Wl
48El 38 EI
Anctl Ay 1 PR
D for Suy I Load = D), = - BT
(3) Beam fixed at one end, unsupported at the other, and Uniformly Loaded :
Wis: (W 3 Wl I
Deflection for Total Load == D = 1 G
a : Q i 1 wlll
Dy for 1% P Load = D*‘ = —s-u-—
(4) Beam fixed at one end, and unsupported at the other, with load concentrated
at the unsupported end :

; _ PR Wy
Deflection for Total Load = D = 381 + BEIQ
Pi*

Deflection for Superimposed Load = Dy, = Gkl

u 4
N__.s__‘.:::_=‘_5‘_ (WI+EW)1 » where W = (W, 4 Wy) = 1000 pounds and
I =12"
N = —— -'MP-.:sll)NponndsandI-lﬁ"
48ET

Total Deflection, in inches, due to a Beam Uniformly Loaded for any span in
. NWL3 N (W; 4 Wy L3
feet = D = 1550 1000
Total Deflection, in inches, due to a Superimposed Load P and the Weight of
N’PL3 NW,Ls
Beam Wy for any span in feet == D = Y000~ + T

12 3
H= oo 12 s

FOR SYMMETRICAL SECTIONS.
Total Deflection, in inches, for a fibre stress of 16 000 Ibs. per square inch = D =

T ealm

Total Deflection, in inches, for a fibre stress of 12 500 Ibs. per square inch =D =

FOR UNSYMMETRICAL SECTIONS.
Total Deflection, in inches, for a fibre stress of 16 000 pounds per square inch
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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
Deaa Load, in lbs., uniformly dis-
tributed.

1» Pa, P3 = Loads, in lbs., con-
centrated at any points.

M = Total Bending Moment, in inch-lbs.

M;,M,=Bending Moments, in inch-1bs.,
due to Weights Wj and P respectively.

1 = Moment of Intertia, in inchest.

1 = Length of Span, in inches.

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

W, = Total Safe Load, in lbs., uni-
formiy distributed, including weight of
beam = Total Safe Load of Tables.

The ordinates in diagrams give the bending moments for corresponding points

on beam. For superimposed load only,

maike W in formulz equal to zero.

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

A\
Diagram for Total Load :—
Draw parabola having M = Ygi

Safe Superimposed Load, in lbs., uni-
formly distributed, W/y = W, — W,,

Maximum Bending Moment at middle

of beam =M = !;_1 =W +8lnu

Maximum Shear at points of sup-

WO Wy b Wy
e o e 5 W3
Maximum Deflection = -y oy

5 (Wi + WyBs

384 EI ¢

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

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

Safe Superimposed Load, in lbs., con=-
W, — W,
3 i

Maximum Bending Moment at middle

centrated, P, =

PR T L R g
of beam =M 4+ 3

Maximum Shear at points of support =

P+ W,
—g—
% Pl 5 W,13
Max. Deflection = IREL + 3 TE

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

Draw Parabola having M = o

Safe Superimposed Load, in Ibs., uni-
formly distributed, W/, = _’%

Maximum Bending Moment at point of
WL (W + W)l
support = <z SRR T

Maximum Shear at point of support =
W=W; + W,
WE _ (Wy+ W)

Max. Deflection = SET— i ¥
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BENDING MOMENTS AND DEFLECTIONS FOR
BEAMS OF UNIFORM SECTION.

W == Total Load, in ibs., uniformly
g:ulbntcd lnc]udmg the welght of

= Tolal 5 imposed or Li
R gt “&?m?ypﬁmub;uu“
De\:au'l'oml Weight nl' Beam or

M = Total Bending Moment, in inch-Ibs,
M,q, M =Bending omenu in inch-lbs.,
due to Weights Wy and P clively
{ =;llio|:&nt ?‘S ncmia mr
== Length o n inches,
E= ulua om ticlty in Ibs. per

, in Ibs,, ly dis-

= Tnhl bl-fe lpad in Ibs., uni-
| y distributed, bdudﬁ:% weight of
bea_m = Total Safe Load of Tables.

for cor
mkelzn&' in formule aqu.l! 10 zero.

g points

(4) lum fixed at one end, and Un-
supported at the other, with

Load Concentrate

at the free end.

P

Dmn for Superimp md Load :—
triangle hmnn = P,
Diagram for Dead Load ‘fmiﬂ'.mcmm

Safe Supetim%ted Lond in Ibs., con-
centrated, P, =

Maximum Bendlnﬁ Moment at point of
support = Pl 4 — —-
Maxirffum Shear at point of support =
P+ W,
W,

* . PR
Maximum Deflection = 3EL + BEI

(6) Beam Supported at both ends
with Load Concentrated at
any point.

a b
x—i |
Di for S imy 1 Load ;—

b
Draw triangle having M, = PlL.

Dilal’lm for Dead Load similar to

Safe Superimposed Load, in Ibs., con-
centrated, P, = l.v',“__";w
Maximum Bending Moment under load
_a(2Pb+ w,l — W)

W,
Max. Shu:nSup.mn_ -1»—-'
“"
Max. Shear at Sup. mrb=P-l— + 2'
Defiection ;; dis;:fce x 'fmu ‘Ldt
i A
‘“Pl’l"’(‘; )iu-:‘f (:?_2 "" ikl
2 —a 2al — a
T ESea T

2al — a = Distance, from left

X = el
snpport. of point of maximum deflection
for superimposed loa

fi B S rted at both end
with two Symmetricel Losds.

Safe Superimposed Load, i\i‘l'":b' , COn-
centrated, each, P, = Wl =Wt

Maximum Bqu:;m Moments between
loads = Pa + %

Maximum Shear at points of support =
2P + Wy

2
Maxlmum Deflection =
b WyB

trl lum = Pa.
iagram for [mdnmilutn(:ucm

mst gy (3 )+m b 5 g
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BENDING MOMENTS AND DEFLECTIONS FOR
BEAMS OF UNIFORM SECTION.

W = Total Load, in Ibs,, unifurmly
dlltrilmwd including the weight of

= Total 5§ or Live
l..ou} in Ibs., uni Ijmdrihuﬂd.
Total eight of Beam or
Deau! Load, in ., uniformly dis-
tributed.

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

M = Tola[ Bandtng Mcmnt ininch-lbs,
\,J nm:mu, in inch-
lbs. aJweigh:. and P respectively.
} = Moment of Incni.l, in inches®,
E= hlodu.llu o Eruliclly, tu Ibs., per
sqnm inch = 29 000 000 for stee!
= Total Safe Load, in I'l:s uni.
s:me distributed, including the weight
of beam = 'Iohl Safe Lnndnl‘ Tahle:.

The ordinates in diagrams give the bendi g points
on beam. For superimposed load only, mak:nﬁ’. in l'urmuln l:quul to zero,
The Maxi Bending M toccurs

(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)

at the point where tha vertical shear
equals zero and will be at one of the
loads P, Py, or Py depending upon their
amounts and spacing.
Let R = Reaction at Left Support.
Bending Moment at P =

W, a?
M, =Ra — ;l .

Bending Moment at Py =
M,; = Ray— [‘L'ﬂ.l'-l-P(al—-a}].
Bending Moment at Py = My, — Ray —
[Mer2 4 2y (g o) + P (a2 =) ]

Shear or Reaction at Left Support =
Pyby 4 Piby + Pb Wy
1

2
Shear or Reaction at Right Support s=
Poag + Pyag + Pa Wy

E 2
Diag for Superimposed Load:—
Draw as in Case (5) the Ordinates FC,
GD and HE representing 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 HEwo R,
making RE = HE +4 ME + NE. Join
the points A, P, Q, R and B, then the

A B and polygon A P
QR B will rep the bendi
formuwnﬂaspmmmbum
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BEIN'DING MOMENTS AND DEFLECTIONS FOR
AMS OF UNIFORM SECTION,

W = Total Load, in lbs..umfnrmly
dmutbuked, |nt.ludin|; the weight of

= Total Su
in Ihs.. um
Taotal

‘pedmposed or Live
rmly distributed.

Weight of Beam or
in lbs.. unl.l'ormly dis-

Lom!
I)eaé

tnhut:d
P, P, Pg. P; = Loads, in Ibs., con-
centrated at any points,

The ordinates in diagrams give the b

on beam. For superimposed load only,

M= Total Bending Moment, in inch-lbs.
M, Bending Moments, in inch-
Ibs., Jue to Weights W) and P rest?eclwely.

I = Moment of Inertia, in incl

1 = Length of Span, in mches.

E = Modulus of Elasticity, in Ibs., per
squam inch = 29000000 for steel,
Total Safe Load, in “Jﬁ., uni-
folm1y distributed, including the weight
of beam = Total Safe Load of Tables.

ding points

di for corr
make W, in formula: equal to zero.

(8) Beam Fixed at both ends and
Uniformly Loaded.

Diagram for Total \#?ad i—Draw
parabola having M = o Also A A’
parallel to base and at a distance

At

Safe Superimposed Load, in |bs., uni=
formly distributed, W', = § K

Distance of points of l‘.ﬁn‘ﬂ flexure
from supports = 21131,

Maximum Bending Moment at points

Wi+ Wo)l
of support = = 53
Bendm Moment at middle of beam =
w1 + W)l
o= J

Maxnmum Shear at points of support =
Wy + Wy

713
Maxi Deflection wi

M = T%l.. The Vertical

between the parabola and line A A’
are the moments for corresponding
points on beam,

= S84ET
(Wi +Wg) 8
SSIEI

(9) Beam Fixed at both ends with
h conuon!nud at the
id

Diagram for Superimposed Load :—
Draw triangle having M = I Also
A A’ parallel to base and ata distance
M/ = ! The Vertical distances be-

tween the triangle and Ilne A A’ are
e ts for c points
wﬁbff ram for Dead Load similar
i or similar to
Es)

P

Safe Su nmposed Load, in Ibs., con-
centrated, 'i; 2. <

Distance of points of contra-flexure
from supports = }l

Maximum Bend]nﬁ Moment at points of
support == g = e

BendinF Moment at middle of beam =

$ - %
Maximum Shear at points of support =
2
2
A " Pl W13
Maximum Deflection = im m.
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VALUES OF MOMENTS OF INERTIA FOR STAND-
ARD AND CAMBRIA SECTIONS.

A=td 425 () + 50
bdd  he—i
1, Axis 1—1 = —12- — _8_.
AL i e
I, Axis2—2 + 5+ _ﬁ_.
Slope of flange =g = ::: = ; for standard sections,
h=d—2s. 1=h— g(b—t).
A= td 425 (b=1) 4 2
(b—t)? n-+m) .
e e
1 : bd'  hH
I,Axssl—l = ~12 '-'T.
I l j I, axu2—°=_—[ab-+nl = i I
§:;:|" *- | Slope of flange =g = 2::):‘-—) —; for standard sections.
2 he=d—2s, 1 = h — 2(b—1)
1 A=t(2a—1)
- al4ar—t
18 X Bga—t)
\'\\ll' B A1 =1 o= t(a-:l’-l-ax'-—;au-t} fx\—t}'.
> o |
.';'&_55‘,: 2x'—2(x—l)!+t[ —(2:—-%)]8
1 < 17, Axis2—2= 3
= 1 A=tla+b—1).
ENICE o H2tb)4an gt HE+2) 407
it 20 +b) AV 4a)
b (SRR s e
2 F o 2 LAt et t(H)‘-I-bx's—(b—l)(x—t)‘.
—ths a\ U, Axis2 —2 = ‘(""")”““":':‘-‘""—‘):.
P 17, Axia B — § o ToOWe—TSToa;

cos 2a
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VALUES OF MOMENTS OF INERTIA FOR STAND-
ARD AND CAMBRIA SEOCTIONS.

Sipip A=b42(a—t]t.
B\ e _(m____;q_u_(;:..__..}'
1 > P 1 O g e e L ’;"lf_"’:' ap
! \\.\\&' : Y, Axis 32w 208 .+.‘f).’_—iw.

‘_‘r\y 1 Minimom, Axis 3 — 8 = L0 —1sinta |
cos Za

2

2

A=LEFY ).

4 b—i,
T8 1 P | 8s2(b—t;) 421" s’ {u‘+3;3\+_3_t,d‘—! (ty—t) (3d_;).
T !
S'E “‘ 1 3 () W a
o I, Axis 1—1= I.E'_ﬂi"‘lf:_'_'___@'_'_ —A(x—n)
X, d
[ [ 1 P, Axis 2—g =SS IHIS | SD2DAH (045 )]
- . 12 3%
i + 1) [O—t2 42 (6 + 208
2 144

e = Area of head,

Amedt@—k) + (b—1) (.+‘§'.).
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PROPERTIES OF VARIOUS SECTIONS.
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PROPERTIES OF VARIOUS SECTIONS.

Moment of Inertia.

Seclion Modulus.
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PROPERTIES OF VARIOUS SECTIONS.
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PROPERTIES OF VARIOUS SECTIONS.

Moment of Inertia.

Section Modulus,

Radius of Gyration,

1 I
1 S = —'1—' r== =
bd + (d® cos? a-+-b* sin? a) L (d? cos asin a4-b¥sin®a Lol e ok L
12 3 12
bd® bd? —-d = .286d
86 'y Vs
] d
bd? bt 4084
12 12 Vo
wdt =d? d
7 J040d - = 09843 T
w(d—dy¥) w (ddih) _ o (ddid) Va§ds
o =019 (d—dy) & 1T 008t . <
Ot — 64 Ot —6L Vo=,
i 4= | e = o T d = 1324
+ Abby 4 B B2 4 dbby 4 byt Jz(bmhhwm
e | HERte o




146

CAMBRIA STEEL.

PROPERTIES OF VARIOUS SECTIONS.

Area of Section,
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PROPERTIES OF VARIOUS SECTIONS.

Moment of Inerlia.

Section Modulus.

Radius of Gyration.
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PROPERTIES OF VARIOUS SHECTIONS.
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PROPERTIES OF VARIOUS SEO'I'ION:S.

Moment of Inertia.
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EXPLANATIONS OF THE TABLES OF PROPER-
TIES OF STANDARD AND SPECIAL I.BEAMS,
STANDARD AND SPHCIAL CHANNELS,
STANDARD AND SPECIAL ANGLES
WITH EQUAL AND UNEQUAL
LEGS, ZBARS AND TBARS.

PROPERTIES OF I-BEAMS.
Paces 156 To 159.
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.
The columns which require special explanation are as follows :

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 F’ 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-
mulee :

F/ = x 12500 X S

in which S is the section modulus.
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CoEFFICIENTS OF DEFLECTION—Columns 15 and 16.
The coefficients of Deflection N and N’ for centre and uniform
loads, respectively, were obtained from the following formulee :

P wB
N= @Er N = fisET
in which
P and W = 1 000 pounds.
1 =12 inches.
E = 29000 000.

I — moment of inertia about axis 1-1.

These coefficients are therefore the deflections in inches of a beam
one foot long with a load of 1000 pounds, The deflection of a heam
for any load and span may therefore be obtained by multiplying the
proper coefficient by the cube of the span in feet, and by the number
of 1 000-pound units in the given load.

PROPERTIES OF STANDARD AND SPECIAL CHANNELS.
Paces 160 To 163 INCLUSIVE.

The various columns in the Tables of Properties of Standard Chan-
nels are similar to those in the Tables of Properties of I-Beams, as ex-
plained above, with the addition of column 11, which gives the Section
Modulus about an axis through the center of gravity parallelto the web,
and column 13, which gives the distance of the center of gravity from

4

the outside of the web. In this case the Section Modulus S/ — e

the notation being as given at the heads of the columns.

PROPERTIES OF SPECIAL TROUGH CHANNELS.
Paces 162 aND 163.

These are similar to the Tables of Properties of Special Channels,
but with columns 9,10 and 11 omitted, for the reason that these shapes
are ordinarily used with the web in a horizontal position. As these
channels are only rolled to the weights specified, column 186, relating
to increase of thickness of web for each pound increase in weight, is
also omitted.
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PROPERTIES OF T-BARS,

A Table of Properties of Cambria T-Bars is also given on pages 162
and 1683,

PROPERTIES OF ANGLES.

The values in the Tables of Properties of Standard and Special
Angles, with Equal Legs, pages 164 to 169, are as stated in the headings,
and those in the Tables of Properties of Standard and Special Angles,
with Unequal Legs, on pages 170 to 175, are similar, but with the addi-
tion of values for 17/, 5/ and r// about the inclined axis 3-8, the
position of which, in order to give the minimum values, was determined
by the formula on page 140, for the value of the tangent of 20¢c. After
determining the position of the inclined axis, the properties correspond-
ing thereto were obtained by the formule on page 140.

PROPERTIES OF Z-BARS.

The Tables of Properties of Z-Bars, on pages 176 and 177, are sim-
ilar to those for Beams and Channels with the addition of*values in
column 13 for determining the position of the inclined axis 3-8 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 is added on pages
178 and 179 for convenience in calculating the Moments of Inertia,
Section Moduli, and Radii of Gyration for compound shapes in which
plates are used.

GENERAL FORMULZE FOR PROPERTIES AND
FLEXURBE.

Formule for obtaining the Properties of Standard Sections are
given on pages 140 and 141, and for various usual sections on pages

142 to 149 inclusive.
General formule for Flexure of Beams, Bending Moments, and

Deflections for various cases of loading are given on pages 134 to 138

inclusive,
-
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EXAMPLES OF APPLICATION OF THE TABLES
OF PROPERTIES.

ExAmrPLE 1.

What is the proper size of I-Beam to carry a load of 85 000 pounds
concentrated at the center of a span of 25 feet, the fibre stress not to
exceed 16 000 pounds per square inch?

In the Tables of Properties of Standard I-Beams, the column headed
F gives the coefficient of strength for a uniform load corresponding to
a fibre stress of 16 000 pounds per square inch.

The coefficient of strength for a concentrated load at the center is
twice that for the same load uniformly distributed, hence the coefficient
necessary to meet the conditions is 85 000 X 25 X 2 —1750000. From
the Table of Properties of Standard I-Beams, page 159, column 13, the
coefficient F for a 24-inch 80-pound beam is found to be 1 855 310.
The weight of the beam itself is 80 X 25 = 2000 pounds, which cor-
responds to a coefficient of 2000 X 25 — 50 000, which deducted from
1 855 310 gives a net coefficient of 1 800 310. A 24-inch beam weighing
80 pounds per foot is therefore the proper size.

ExampLE IL

What is the deflection of the beam in the preceding example under
the given load?

In the Table of Properties of Standard I-Beams, pages 156 to 159 in-
clusive, the coefficient of deflection for beams with center loads is given
in column 15. To obtain the required deflection it is only necessary to
multiply the coefficient by the cube of the span and the number of 14000
pound units contained in the load.

Thus for the given example the deflection in inches =

35

0000008 X 25° X T%: 328 inch.
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ExamrLE III.

What is the safe load uniformly distributed that can be placed on
an 8inch standard channel weighing 11.25 pounds per foot, with a
clear span of 15 feet 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 161, col-
umn F, the coefficient of strength for the given channel under the con-
ditions 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,

ExampLE IV.

What is the fibre stress in a 5/ x 8’/ angle weighing 8.2 pounds per
foot is loaded at the center with a weight of 1500 pounds used as a
beam with a span of 6 feet, the b-inch leg to be placed vertically?

The bending moment at the center will be

i + =S e 27 443 inch pounds.

4 8
Referring to the Table of Properties of Standard Angles, Unequal

W, 1 +_lv,1__1500><_?2 82X 6X T2

Legs, on page 173, the Section Modulus for this angle, corresponding
to the axis 2—2, is found to be 1.89.
The maximum fibre stress is obtained by dividing the bending

moment by the section modulus, thus :2-;(—%:!: 14 520, which is the

maximum fibre stress in pounds per square inch at the point most
remote from the neutral axis, which in this case is the extremity of the
lonE'er leg of the angle.

The second term in the above expression for the bending moment is
that due to the weight of the angle itsell 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.

The moments of inerlia, section moduli and radii of gyration of
compound shapes used as beams or columns, composed of plates and
angles, channels, beams, Z bars, T-bars, or any combination of these,
may be obtained with the aid of the Tables of Properties as follows:

The first step is to find the center of gravity of the proposed section,
which in the case of symmetrical sections is at the center of the figure.

For unsymmetrical sections the position of the center of gravity may
be determined by multiplying the areas of the component parts by the
distances of their centers of gravity from any convenient line, taken as
an axis, and dividing this product by the sum of the areas, which will
give the distance of the centre of gravity of the compound section from
the assumed axis.

The position of the center of gravity for all sizes of angles, channels,
and T-bars is given in the Tables of Properties for these shapes, and is
given for various geometrical sections on pages 142 to 149 inclusive, in
connection with their other properties.

After determining the position of the center of gravity of a compound
shape as explained above, the moment of inertia about an axis through
its center of gravity may be found by taking the sums of the moments of
inertia of each component part about an axis through its own center of
gravity parallel to the axis of the compound section, and the sums of
products of the area of each component part by the square of the dis-
tance of its center of gravity from the axis of the compound section.

Having thusobtained the moment of inertia of the compound section,
the section modulus may be obtained by dividing this moment of
inertia by the distance from the neutral axis to the most remote ex-
tremity of the section,

The square of the radius of gyration for the compound section may
be obtained by dividing the moment of inertia by the total area.

The moment of inertia of a compound section about any axis other
than that through its center of gravity may be found in a manner
similar to that above described.




156

CAMBRIA STEEL.

PROPERTIES OF STANDARD I.BEAMS,
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PROPERTIES OF STANDARD I-BEAMS.

|
L

|~

< d
SEIg il 1 A8 all. i D | - e
Inereass of| Coefficient of Strength. Cm-fﬂcient of Deflection. |
TRIcknesS | por Fibre Stross | For Fibre Stress
otbiint of 16000 Pounds | of 12,500 Pounds Centor Taifem | Ston
In per Sqnm Inch | per Sq%::u Inch Load. Lead. Fekites
in Woight) gyl Bu.l.]d.lug& Bridges, il
e TV I N N
|
.008 17650 13790 | .00050008 | .00031253| B 5
19140 14950 | .00046124 | .00028827(
20710 16180 | .00042630 | .00028644 *
074 31810 24850 | .00020815 | .00013009| B 9
33880 26480 | .00019535 | .0001220 &
35980 28110 | .00018400 | .00011500 ¢
38070 20750 | .00017389 | .00010868|
059 51590 40800 | .00010267 | .00006417 B13
58100 45390 | .00009117 | .00005608|
64630 50480 | .00008195 | .00005122,
.049 77460 60520 .00005698 .00008561| B17
85270 66610 0005177 | .00008235| &
93110 72740 .00004741 .00002968|
042 110410 86260 | .00003427 | .00002142| BZ1
119400 93290 | .00003168 | .00001880
128560 100430 | .00002943 | .00001838| *!
037 151660 118490 | .00002183 | .00001384| B25
180510 125400 | .00002082 | .00001288| &
170970 133570 | .00001936 | .00001210|
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.033 201300 157260 | .00001482 | .00000914| B29
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765060 | 598410 | .00000231 | .00000144 *

P
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PROPERTIES OF STANDARD I-BEAMS.
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159

PROPERTIES OF STANDARD I-BEAMS.

12 13 14 | 15 16 T
I ofl Coefiicient of Strength. | Coefficient of Deflection.
Thickness | Por Fibre Strees | Por Fibre Stress
of Web for| of 16000 Pounds | of 12500 Pounds Center Uniform Section
¢ach Pound| par Square Inch | per Square Inch
(st for for Toad, load. | Number,
in Weight.  puildings, | Bridges, |
o} B 7 ] e ATl [T Y - T R\ A |
016 | 942880 | 736620 | .00000156 | .00000098 B 65
997680 79440 | .00000148 | .00000092 ~ *
0447 16200 | .00000141 | .00000088 **
1091800 | 852970 | .00000135 | .00000084 **
015 | 1247490 | 974600 00000 .00000088 B 73
1301110 | 1016480 | .00000102 | .00000084
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PROPERTIES OF SPECIAL I-BEAMS.
.025 | 478180 | 873540 | .00000462 | .00000288 B105
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1609100 | 1257110 | .00000082 | .00000051 ‘¢
1661890 | 1207860 | .00000080 | .00000050
1713030 1338810 | .00000077 | .00000048
1766060 | 1379660 | .00000075 | .00000047




180 CAMBRIA STEEL.

PROPERTIES OF STANDARD CHANNELS.

(.

 SE—— — — P

=]

, d Tt S
1
B SO 380 P O '5_.'3_"7' (8] ® 10 1 1138
| o | Saction | RAEUS/ mm_hﬂju
| gt | g | A | T Wiﬂﬁlnﬁml W-!ag.-'“ﬂml "N-Iu;rf..
Section | of r S&:ﬂ! of of | Inertia | IS | tion |lnmil ults ] tion
oot, | Section. | wgh, | Flange, iyyig 11| AXiS | oyig [Azis2-2. AXIS | igis
Namber i S R e ) Ml
I S0 S S ) T 0 T O W I
| Tnches. | Pounds. | Sq. Ius, |Tnches. Tnches, | Tnches.* Inch's? Inches, Inches.¥ |Inches? Inches.
c5 8|400 119 .7 141 16 11117 =20 .21J 41
46 “ | 500 1.47 .26 1.50 1.8 12/1.12 .25 24| 41
& “ | 800 1.76 .36 1.60 21| 14108 .31 27 42
co 525 1.55 .18 1.58| 3.8 1.9/1.58| .32 29| 45
4 “ | 8.25 184 25 1.65 42 21151 .38 .32 .45
& “ | 7.25| .13 .83 1.78| 4.6 23146 .44 .35 46
c13| 5 | .50 1.95 .19 1.75 7.4 38.0/1.95 48 .38| .50
E: “ | 9.00 2.65 .33 1.8 8.8 35183 .64 .45 .49
W “ 11,50, 8.88 .48 2.04| 104 4.2/1.75 .82| .54 49
c17| 6 | 800 238 .20 192 130 43284 .70/ .50 .54
o % 110.50 8.09| .32 204 15.1 502.21| .88 .57| .53
s “ |13.00| 8.82 .44 2.16 173 88218 107 .85/ .53
o ““ 15,50 4.56 .56 2.28 195/ 65207 128 .74 .53
c21| 7 | 9.5 285 .21 209 211 6.0252 .63 .59
% “ 112,25 3.60 .82 220 242 692.59| 1.18| 71| .57
« |« 1475 4.34) 42 230 27.2 7.82.50 79| 57
s “ 1725 507 .53 241 80.2 8.6244| 1.62| .87| .56
“ |« 19756 6581 .63 2.51 33.2 9.5(2.39 1.85| .96 .56
c25| 8 1125 38.35 .22 226 823 81310/ 1.33 .79( .63
“ 11375 4.04 .31| 2.35 36.0| 9.0(2.98( 1.55| .87| .62
g “16.25 40 244 89.9 100289 1.78| .85 .61
i “ 1875 5.51| .49 2.53 438.811.02.82| 2.011.02| .60
e “ 2125 626 .68 262 475119276 5/1.11 .60
c20 [18.25 889 .23 243 47.3105848| 1.77| 97| .67
5 “ 11500 4.41 .29 249 509 11.3/340 1.851.03 .66
g “ 20,00 588 .45 2.65 608135321 2.451.19| .65
4 “ 12600 7.35 .61 281 70.715.73.10 2.98/1.36| .64
€33| 10 1500 4.46 .24 2.60| 66.9(13.43.87 230117 .72
i " 00 b5.88 .38 2.74| 78.7/16.7/3.60| 2.85/1.34 .70
%  125.00 7.35 .53 289 01.018.23.52 840150
gt “ 130.00 8.82 .68 3.04103.220.63.42 3.99/1.87 .87
“ | “ [35.001020 .82 8.18115528.138.35 4.66187 .67
C41| 12 20.50 6.03 .28 2.94128.1121.44.61| 3.91 1.75| .81
L ' 125.00 7.85 .39 8.05144.024.04.43| 4.53/1.91( .78
" “ 13000 8.82| .51 3.17|161.826.94.28| 5.212.09| .77
“ ¢ 135.0010.29 .64 3.30/170.3129.9 4.17| 5.00227| .76
g “ 140.0011.76 .76 3.42/106.9 32.8 4.08| 6.63/2.46 .
c53| 15 |33.00| 9.90 .40 3.401312.641.7 562 823316/ .O1
o « (350011029 43 343310942.7/6.87) 848323 . 1
g “ 40.0011.78 .52 38.52347.546.3 5.44| 9.39/3.43
5 ‘ 45.0018.24 .62 3.62 375.1 50.0 5.32/10.293.63| .88
i “ 150,00 1471 72 8724027 537 5.23 11.22 385 .87
& ‘“ |55.00/16.18) .82 8.82430.257.45.16/12.194.07| 87




CAMBRIA STEEL. 161
PROPERTIES OF STANDARD CHANNELS.
1
0. \ | [ I +0y
- — m— [Tl
-t :
1
—13 ia T el - 17 18 1~
Distance “Coef. of Strength “Coef. of D Detlcct.iml.
of Gonter | JAES0 O | e Siess | T | Fibre Stress
of Gra¥EY | Wab for each | 16000 Pounds| 13610 Puade Center Usiform | o o
Qutside of Pound Increass fvﬂ‘  oeh | ‘“h Load, Load,
Wb, in Weight, B ridges, Number,
x f
T x - S -
44 .008 11630 9000 .0007588| .0004743| C 5
44 13140 10270 .0006718| .0004198
486 14710 114080 .0006001| .0003751| *
A48 074 20230 16800 .0003273| .0002046 C ©
A48 229270 17400 .0002973 .0001858 *
A8 24360 18030, .0002717 .0001608 ‘¢
49 059 31840 24720 .0001674 .0001046 C13
A8 37860 20570 .0001389| .0000875
51 44390 34680 .0001193 .0000746 *
.52 040 46210 36100 .0000855| .0000697 C17
.50 53750 42000 .0000821| .0000513| *
52 61600 48120 .0000717 0000448|
.55 60440 54250 .0000636| .0000897 **
55 042 84270 50210  .0000588 .0000368 21
.53 73660 b57540 .0000714| .0000321| **
53 82740 600 .0000457 .0000288| *
.55 91950 0000411/ .0000257| *
.58 101100/ 78990 .0000374  .0000234| *
.58 037 8140/ 67300 .0000384| .0000240| €25
.56 95000 75000 .0000345| .0000218 **
.56 108450 83170 .0000311 00194 *
57 116910 91340 .0000283 .0000177| *
.59 127370 99510 0260| .0000162| *
81 033 112170 87630 .0000262( .0000164| c20
.59 120540 70| 0000244  .0000153 *
.58 144070 112550/ .0000204| .0000128|
62 167500 130030| .0000176| .0000110| *
.64 020 142680 111470| .0000188/ .0000118| €33
61 167940 131210/ .0000158| .0000099
.62 1940 151630/ .0000136 00085
.85 220230 172060 .0000120| .0000075 **
69 246380 162480 .0000107| .0000087 *
70 025 227750 177930 .0000097| .0000061| C41
.68 256000 200000 .0000086 .0000054 ‘*
.68 287870 224510 .0000077| .0000048| ‘!
.69 318750 240020 .0000069 .0000043| *
2 850120 273530 063| .0000089| *
79 020 444520 347280 .0000040, .0000025| €53
79 455080 855500 .0000039| .0000024| ‘*
78 494250 886130 .0000086 .0000022 **
79 533470 416770 .0000033| .0000021| **
.80 2680, 44 .00000381| .0000018| *
82 611800/ 478050, .0000029! .0000018 *




162 CAMBRIA STEEL.

PROPERTIES OF SPEOIAL CHANNELS.

=]

5
Sac-
tion
Num-
ber,

Pounds. fockes,| = |Tnchest. [Tnch's¥ achs! Inel's
CB87 6 |14.004.11 .28 2.06.41 | .04 23.7 .9]8.40 8.50 1.77
|« 117.00/5.00| .43/3.11| ** ‘| 264 88230 .. ..
. 1 0 5.88 .083.281' e ot 99.1] 9.7'2.22-5.11|'2-21
€91 12 |214 6.30 .31 2.64 .34 17/128.2 21.4 4.51 3.23 1.61
ol |23.9 7.08 37270 * “ 11870228441 .. | ..
oo w084 7.77 442778 “ ¢ 1145,0 24.3/4.33
“ |« 1289 |8.60 .502.82 * *1164.7 268427 | . . | . .
bl Bl | 7 58 o ‘4 11683.5 gz:a-uu il ) G
% | ¢ 389 997 .82205 11728 7416 MBIW
Cy5 b [152 446) 5042024 | .. | .. . 4.331.568
c79| ¢ 123.5 691 .754.50.876( .. | .. e | .. [748/2.66
¢s83' « /19,8 '5.68' H0450.876' . . 1 ., .. .. 672248

PROPERTIES OF T-BARS.
B T‘
t.
d

EQUAL "‘{:_:"4..:&7 LEGS.
|

B O T T S T T 8 ®_|_10
Distance of

Dlmen_!l,mﬁ- i |WIight Areaal ch:uur;tnm I?nun‘:nf mm

i 3 Thick- o & A 314 nertia us

Section | Wilth of Depih of| o of [ wess of | per | Section. | Outatde of | Azis 11, [Axis 11
Famber,| Flange, | Stem. | Foot. | Flangs,

b | a4 |sknithl Aeshe X - g X 8
| Tnches. | Taches. | Toches, | Tnches, | Pounds. | Sq. Tos. | Tnchs. | Inchest. |Tnches®,
o BLE I Guailiw B9 26| 20 | .02 .08
1181 1% | 1% |&“%% “7a 189 41| .38 04| .05
T183| 1 1 uiZle vl 158 48| .84 06| .08
T187 1 19 aifie ©14 181| 47| .36 08| .07
ri8g| 185 | 19¢ & “%4% “i4 185 B4 | .39 .08 | .08
T 37 2 2 * “ gl &; 105 | .59 37| =28
T 89 2 2 udgd wigl 126 | .61 43| .81
T 41| 2y | 2% w5 41 | 1.18 | .68 1| .32
T 6o 3 | 3 é é “h 78 | 227 | B8 | 182| B
Toy7 84! 84 %5upls iy 9.8 | 274! 98 ! 81 | 123

UNEQUAL LEGS.
T18B| 1% 12 ids v n 149 44 29 04| .06
T 65 3 2 “_"’7.8 2.01 .1‘1.08 .80
T101| 3% | 4 " Paitg @ 29 | 29 1.20 4.3 1.64




CAMBRIA STEEL. 1638

PROPERTIES OF SPECIAL CHANNELS.

1 rf
b.
3 H_ﬂ P
'-".1 =
15 16 B4 faa ot X i L e e T .

2 |
Distance: Inmi' Cnl. ol’ Strength. Col-f. of Deflection.
Gravity |of Webfor| Fibre Stress | Fibre Stress

from " | each Lb. | 16000 Pounds | 12500 Pounds | niform Load, | Section
Ouiside | Tacrese porSquar loch per S Lnch Onler 1and. 19 I""“1‘|

of Web. inWeight,| for Buildings. dg | Numb'r

TREE I v ‘

B (G| T | F | N | N |

© .90 | 040 | 84440| 85970 .0000623 /0000327 €87
oivs 93950 | 73400 10000470 0000204
04 108870 | 80750 .0000427 .0000267 *

“
.63 | .024 | 3%950 178080 .OOOOOQI!JJOOOOBL cel
: - 630 0000091 | |
e

8180 000287 000179 | C75
2160 .0001606
26460 20680 .000186 .000116 ' c83

PROPERTEH}S OF T-BARS.
v
|

Wiy || U
EQUAL ;...5 H LEGS.

18 ] 18 . S T e
Rading of | Moment of Radins of ‘ oot  of Strength.
Gyration | Inertia mun Gyration  [For Fibre Stress For Fibre Strass Bestion
3 Bmlh of 10 000 1bs,
Adistd, | Avis22 | Auis22 | Axis22, 'sq Mt o
i ¥ | - & | r I ¥ ¥
Tocbe | Tt | o | Tasbes ol B i
80 | .01 | 02 | .21 60 220 5
32 02 | .04 25 | 420 850 | T181
83 03| 05 2 a70 890 | T183
85 | 03| 05 2 520 Tisy
39 | o5 | o7 2 860 550 | T18
2| a8 | ¥ a 2070 | 1780 | 187
8 | 28 | 23 2 2500 | 2080 | T 3
5 | =24 | =22 2680 | 2150 | T 41
90 | B2 | 61 64 6800 | 5740 | T 69
108 | 142 | 81 78 9850 ' 8210 | T 97
UNEQUAL LEGS.
29 03 o1 28 380 810 | T185
% | so | 88 4800 @ 4000 J T 65
198 | 132 | 82 70 | 12350 | 10200 | T101




164 CAMBRIA STEEL.

PROPERTIES OF STANDARD ANGLES.

EQUAL LEGS ~

1 2 3 e e e Y ) 8
|
|
Distance of X =
Weight | Area | Oenterof o e
Dimensions, Thickness, | .| Gravity from | of Inertin | Modulus
per Foot, (Of Section.| =5 3 oo ] .
Section Flange, Axis 1-1. | Axis 11,
Number, i
Ara t A x 1 s
Inches. Inches, | Pounds, | 8q. In. Inches, Inchest, lInr.Im&
8sx 32| 34 | m8| a7| .23 009 | .017
L [ ATR|F 25| =25 012 : 024
1 x1 4 80| 23| .80 022 | .031
e & % .38 23 82 | 288 [
. “ Q 149 | 44 34 | .037 | 056
14x1y%| 3% | 1.02| 30| .36 044 | 040
AD | BAxlAl % | 187 28| 98 061 | 071
“ “ |19 58 077 | 091
“ e % | 2382| 68| .42 0980 | 108
Al | ezt B | 232| 88| 47 | 33 |48
“ “ i 286 | 84| .49 18 | 1e2
“ “ ¢ | 835 | e8| wB1 19 | ass
A3 | 1%4xY%) & | 255| 81| B8 | 28 |18
“ “ i 9| 100| 55 27 | 23
“ “ 398 | L17| B 31 | 26
“ “ % 6| 184| B 35 | 380
Als | 2 x2 243 | 1| .87 27 | ae
G “ » | 8i0| 82| B9 35 | 25
“ w 392 | 1.156| .61 a2 | 30
“ « 262 | 1.36 | .62 48 | 38
“ “ 7% | 30| 156 | 88 B4 | a0
Al7 | 2%=x2 40 | 119| X2 70 | .89
L7 | ex®s) X | 89 | 48| 22 85 | as
“ “ 59 | 173 | 78 98 | b7
“ “ 68 | 200| w78 111 | 65
(C " 77 | 228| 81 123 | 72




CAMBRIA STEEL. 165
PROPERTIES OF STANDARD ANGLES.
EQUAL LEGS A,
E] 10 11 ___ 12 W S
Distance of
z Center of G
Radius of : Least Moment of Least Radius of
o Gravity from | section Modulus | r v
Gyration | Bxternal Apex Inertia Axis 22, Gyration
n Line 2 -
dustd, | oo 0 | Ams22 Mis22 | gaction
45 to Flange. | Fumber,
| e SRS i
r x'" | 1 8" 't !

Tndhes Inches, Tnchest ’ Inches?® Tnches,
22 .38 .004 011 .14 A5
.22 .38 005 014 14 “
.30 42 009 .021 .19 &
.30 45 013 .028 .19 s
.29 4s | .016 .034 .19 “
.38 B1 | 018 .035 24 A9
.38 54 025 .047 24 “
37 57 033 057 24 &
36 .80 B 086 24 “
46 .63 5 072 .29 All
45 .66 058 .088 29 &
44 .68 070 101 29 .
44 2 082 d14 [ 2 “
54 g 073 .10 .84 A13
53 75 004 18 .34 s
B2 78 113 .15 .34 w
B1 81 188 .18 34 s
51 84 152 18 .34 “
.82 .80 a1 .14 | .39 Al5
.81 84 14 a7 | .89 &
.80 .87 17 20 .39 6
59 00 20 22 .89 “
59 .08 23 25 .38 «
.'rz 1.01 29 28 49 A17
e 1.05 85 33 49 i
75 1.08 Al 38 48 [
75 1.11 46 A2 48 L
74 1.14 52 4 A8 &




166 CAMBRIA STEEL.

PROPERTIES OF STANDARD ANGLES.
EQUAL LEGS a,

S\

N 4
i T [ T i B ] ] 7 8
i
Distance of L
} Veight | Aren i of Moment | Section
Dimensions, |Thicknese, Gravity from | of Inertis | Modulus
per Fool. |of Bection.|  papk of LN ;
Section . Fl is {-1, | Axis -1
Iis
Number,
axra | t A x | I s
Inches, Inches, | Pounds, | Sq.In. Inches, l Inches. Inches®,
Al9 | 8 x3 1 49 | 144 84 124 | 58
[x “ 7 60 | 178 87 151 | 71
“ “ 33 w2 | 211 89 176 | 83
« “ 8.3 | 243 91 109 | 95
« “ f?, 9.4 | 275 93 222 | 1.07
« “ % | 104 | 808 95 243 | 1.19
“ “ 3 | 114 | 838 o8 2.62 | 1.30
Agl | ewx®M| % | B3|387| 101 | 33¢ | 8B
“ “ 172 |111| 825| 108 3.64 | 1.49
“ “ Aag 123 | 882 | 1.08 399 | 1.85
« “ : | 185 | 398 | 1.10 4.33 | 1.81
“ " j 148 | 434 | 112 465 | 1.96
“ “ /2 159 | 269 | 115 96 | 211
(L s i | 171 | 6.08| 117 B.25 | 2:25
A23 4 x4 rp, 8.2 | 240 1.12 3.71 1.29
“ “ 4 o7 | 288 | 114 4238 | 1.52
o b I’, 11.2 | 3.31 1.16 4.97 176
i % # 12.8 8.!5 1.18 5.66 1.7
i i g’ 14.2 | 4.18 1.21 6.12 2.19
s “ 157 | 481 | 123 6.66 | 240
s “ i 17.1 | 508 | 125 717 | 2.61
“ “ 185 | .42 | 127 7.66 | 2.81
“ “ i 199 | 684 | 1290 8.14 | 301
A27 | 8 x8 r | 17.2| o8| 168 | 17.68 | 407
“ “ 7 | 106| 575 | 168 | 1991 | 461
“ e ¢ | 21.0| 643| 171 | 22007 | 514
“ “ 32 | 242 | 711| 173 | 24.16 | 5.66
“ “ 24| 778 | 175 | 26.189 | 617
“ “ g 287 | 8.44| 178 | 28.15 | 6.86
“ “ 309 | 9.09| 180 | 3008 | 7.15
“ . ¢ | 881 )| ow3| 182 | 3102 | 788




CAMBRIA STEEL.

187

PROPERTIES OF STANDARD ANGLES.

BQUAL LEGS A,

0 o= 11 W— 18
Distance of
Qenter of
Radins of Least Moment of Least Radius of|
Gravity from Section Modulus .
Gyration | External Apex Inertia Gyration.
ity | mle iris22, L Lais22,
Inelined st
45° to Flange,
r xi’! If? s!! I rJJ
Inches, Inches, Inches! Inches®, ‘ Inches,
03 .19 50 42 HO
02 22 61 .50 59
Bl 26 72 5 58
01 29 82 .6 58
20 | 188 | 193 78 58
88 .38 112 X 58
.07 143 1.16 B1 68
:gz A8 1.38 .91 .68
.50 1.50 .00 .88
.05 .53 1.66 .09 .68
.04 .58 1.82 5 .68
.04 .59 1.97 2 -6;
1.03 .62 218 .81 .8
.02 1.65 228 .38 67
w2 B B
28 .64 305 28 78
:gs .87 2.28 .36 78
1 1.71 2.52 48 78
20 74 2:38 59 i A
1.19 gz 3 70 a7
.19 1 3.23 0 77
1.18 1.83 3.46 89 a7
.sz 2.34 7.18 8.04 1.19
8 2.38 s.az 118
85 241 8.94 2.3 1.18
84 245 9.81 1 117
83 248 1 4.31 117
.83 2.51 11 4.50 1.17
82 2.54 4.86 1.:3
81 2.57 13.17 5.12 1.1




1688 CAMBRIA BTEEL,
PROPERTIES OF SPECIAL ANGLES.
EQUAL LEGS. a
2
1 ] [ - S [ B 6 AR T
Distance of
Moment | Section
Weight | Areaof | (Center of
Dimensions, Thickness, Gravity from | of Inertia | Modulus
per Pook, | Seetion. |  Back of
Section Vusgs, | AmiL Axisi1.
Number,
| |
nin t : A l x ‘ I s
Inches, | Inches, ] Pounds. | 8. In. \ Inches. I Inches’, | Inches”,
A4l | 24 x2 2. 81 .63 89 | 24
(L Lo 8.6 | 1.08 .65 50 | .82
“ “ 44 | 1.31 .68 .61 | .39
& . 4 5.8 | 1.55 70 70 | 45
A43 22 | 84 100 .76 78| 8
& | w5 35180 28 98 | 23
. “ ‘ ﬁ 55 | 1.62 80 115 | .59
" “ 6.5 | 1.62 B2 133 | .69
“ | 7.5 | 221 85 151 | .78
A45 | 4y -4};'- ;, 22 | 271 24 5.36 @ 1.64
I “ 4 11.0 3 26 8.30 | 1.85
“ “ g, 12.7 | 8.75 20 7.20 | 2.24
. “ 14.5 5 31 a.o; 2.53
“ “ ﬁ 16.1 | 476 .38 8981 | 281
" “ 17.8 | 523 .35 .71 | 8.09
A47 | B xB 8 | 128 | 861 .39 8.74 | 2482
(1 i 14.2 | 4.18 A4l 10.02 | 2.79
“ “ 16.2 | 476 48 | 11.25 | 8.16
o “ 18.0 | 5.31 46 | 12.44 | 851
“ " « | 199 | 586 48 | 13.68 | 8.86




CAMBRIA STEEL. 169
PROPERTIES OF SPECIAL ANGLES.
EQUAL LEGS.
) /Q*
A -
0 10 11 12 i3 ]
Distance of
Radins of | POl | poust Moment of Least Radius of
VSN ::mt: j:m et Section Modulus e =
T
ol i e g |7
Azis 11, Inclined at Axis 2-2, Axis 2-2, Seotion
45° to Flange, Namber,
r x" IJ'.F B.‘l' ’-ﬂ
Inches, Inches, Inches*, Inches®. Inches,
770 .89 .16 25 44 A4l
.69 .02 21 31 44 o
.68 .06 25 37 44 .
87 .90 29 42 43 o
86 1.07 .30 .39 54 A43
85 1.10 .38 49 .54 [
84 118 A7 .58 54 “
83 1.17 55 .86 .53 o
.88 1.20 .63 74 .53 “
1.40 1.75 2.16 1.74 .89 A45
1.40 1.79 2.54 2.01 .89 5
1.39 1.82 2.92 2.27 .88 o
1.38 1.85 329 2.51 .88 %
1.37 1.88 3.64 2.74 88 “
1.36 191 3.99 2.05 87 £
1.56 1.96 3.53 2.54 .09 A47
1.55 2.00 4.06 2.87 .08 &
1.54 2.03 4.56 3.18 .98 i
1.538 2.06 5.08 3.48 .88 “
1.62 2.09 b5.66 a.76 o7 “




170 CAMBRIA STEEL.

PROPERTIES OF STANDARD ANGLES,
UNEQUAL LEGS

1 2 7
Ll . Weight | Area of b[ G “:r G;::"Ilmmt y
Section | Dimensions, |Thickness, of eravity Tnertia | Modulus
per Foot. | Saction, | Back of Longer | :
Wumb Flange, Axis 11, | Axis 11,
B T [0 AR | = W | 29 SR (U
_ Inches. | Inches | Pounds, | Bq, In. | Tnches, Tnches, ||
A91 | 2%4x2 i 28| .81 51 29
“ 2 3.6 | 1.08 54 a7
“ “ I 25 | 1.81 56 a5
@ “ : 53 | 155 58 51
‘ “ e 6.0 | 178 60 B8
“ “ L 6.8 | 2.00 63 64
493 | 8 x21| Yy 45| 1.31 .66 74
“ #03 ﬁ 5.5 | 1.62 68 00
“ “ } 192 71
“ “ f,‘ 7.5 | 2.21 73 18
“ “ 8.5 | 2.50 75 80
“ “ & 04| 278 | M7 a2
ABb | 84yx2% | Y 49 | 1.44 81 78
“ (T 6.0 | 178 64 34
" u B | wa|eil| ee 1.09
“ i , 8.3 | 243 68 1.28
“ i 94 | 275 70 3
“ “ 104 | 3.06 73 a9
“ “ 11.4 | 3.38 61
“ “ i1 | 122 | 885 77 2
A97 | 8%x3 6.8 | 1.93 81 1.58
“ “ 7.8 0 83 185
“ “ 285 85
. “ 2 | 102 | 800 88 2.38
“ o | 114 a 00 5
“ i 12,5 | 3.8 02 276
“ i i; 13.6 94
“ i 147 | 431 i 315
A 2 i | 157 | 282 08 8.38
A99 | 4 x3 7.1 | 2.09 78 1.85
o o 85 78 2
ol S 98 | 2.87 80 218
w | w 111 83
“ i 123 | 3:82 85 2.66
. i 138 | 3.08 8 2.87
“ “ 148 434 8 308
“ “ 50| 489| 92 328
w | w # | 171] o3| o4 847




CAMBRIA STEEL. 171
PROPERTIES OF STANDARD ANGLES.
UNEQUAL LEGS
| 10 11 R U TR T 35 |
Radius of ”i;‘l;m_ﬂmﬂw!xmnm Seotion {Radius of Least Radius
Gyraton | °F SRV BOR | p iy | dodulus | Gyration | T | of Gyration | geggion
Back of Shorter | " e i !
Aristt | pag, M| dus22. | Axis22 gl | Axda. | Lo
Y e R S e e N I T
Inches, Inches, | Tnches, | Tnohes®, | Inches, Inches.
60 76 51 20| 49| .832 43 | A91
59 79 65| 88| X8| 828 4z o
58 81 79| 47| 78| 620 42 "
.58 83 BL| 56| 77| @14 42 e
57 85 | 103| 82| 76| .07 42 .
56 88 | 114| 50| 75| .600 42 “
75 91 117 | 88| 95| 884 53 | A93
74 83 | L 69| 9a| 880 53 s
74 96 | 1e8| 81| 93| .676 52 %
73 98 | 188| 83| 92| .872 52 “
72 100 | 208 | 1.04| .91 | .666 B2 4
72 102 | 228 1115| 81| .61 B2 £
4 11 180 | 45| 112 | .508 B4 | ADS
73 a4 [ 219 83| 111| Bo1 ba s
72 16 | 256 | 1.09 | 1.10 | .496 B4 "
71 a8 | 291 | 126 | 109 | .491 Ba i
) 824 | 141 | 100 | 488 53 3
0 23 |355| 1.568| 1.08| .480 53 "
69 25 | 385 171|107 | 472 53 “
/ 27 | 418| 185 | 1.06 | .468 53 g
.00 06 | 283| 95| 110| 724 83 | A97
00 o8 | 272| 113 | 100 | 721 62 i
89 10 | 810 | 129 | 1.08| 718 62 "
88 13 | 845| 145 | 1.07 | 714 82 4
87 115 | 399 | 161 | 107 | 711 62 “
87 17 | 411|176 | 106 | 707 62 1
86 11 441 | 191 | 105 | .703 82 “
85 21 | 470 | 2.05 | 1.04 | .698 62 s
123 | 498 | 220 | 1.04| .694 62 #
80 26 | 38s| 123| 127| .54 85 | Ap9
88 28 | 396| 146 | 126 | .B51 64 “
87 80 | 452 125 | 547 64 i
86 33 | 605 | 189 | 125 | .543 84 “
86 85 | 555| 200 | 124 | .538 64 o
85 87 | e603| 280| 123 | .534 84 “
B0 | 649 | 248 | 122 29 84 “
142 | 693| 2.68 | 1.22 24 84 “
83 144 | 785/l 287 | 121 | 618 84 “




178 CAMBRIA STEEL,
PROPERTIES OF STANDARD ANGLES.
UNEQUAL LEGS
\ g
pe
A
T Yl R T, e . ) e A 1
-
| Weight | ravity :
Section | Dimensions, Thickness, Weigh PN [ Sack of Loager | ™ l In‘dnln.l
Wonber ‘ !wm. | Fange. Axist1. | Axs 1L,
=TT S B e B oW RN S e = TR I
 Inches. | Inches. | Pounds. | 8. In. Tnches. | Tnches’, | Inches’.
Al01 [ 5 x38 8.2 | 2.40 .68 1.75 75
“ & 3 97 | 286 70 303 | &9
“ “ 1.3 | 3.31 73 232 | 102
" " 28| 375 775 258 | 1185
“ w“ 32| ais a7 2.83 27
“ “ 57 | 4.61 306 | 13
“ " i 17.1 | 5.08 82 3.29 51
“ “ 18.5 | 544 Ba 351 62
“ “ i | 198 | 582 86 871 74
A103 | 5 x3%| 3; | 104/ 8.08 86 3.18 21
“ “ 2.0 | 3.8 88 3.63 39
“ “ 36 | 400 91 405 56
“ “ 52| 4486 03 4.45 78
“ “ s | 187 | 482 05 4.83 90
“ “ af | 183 | 5:37 27 520 | 2,06
“ “ 198 | 581 1 5.55 | 222
“ “ ;3 21.2 | 6.25 1.02 6580 | 237
“ “ % | 227 | 687 1.04 621 | 252
A105 | 6 x84 11.6 | 842 79 334 | 123
“ “ | 185 | 3986 81 381 | 141
“ “ 5.3 | 4.50 83 225 | 1.50
“ . 171 | 503 88 487 | 197
“ s 5.55 88 508 | 1
“ “ 20.6 | 6.08 90 547 | 211
“ “ 2233 | 6.56 03 584 | 22
“ “ /é 24.0 | 7.08 05 6.20 | 2.4
“ “ 2577 | 7.68 07 656 | 2.59
12.3 | 3.61 490 | 1.6
AlgT10. %% | 3| 1e3] 25% 86 | 580 188
" “ 6.2 | 476 -1 6.2 2.08
“ “ 8.1 | 531 1.01 6.0 2.31
A § 208 B |0
“ “ 236 | 6.84 108 8| 209
“ “ i | 254 746| 110 | 923 318
“ « | 3 |e2v7s| 798 112 975 | 338




CAMBRIA STEEL. 173
PROPERTIES OF STANDARD ANGLES.
UNEQUAL LEGS
05 R AUV % O T e .
Muwi“:*;“:lﬂf f;ﬂ“f!ummﬂ Sostion. Radins of : Least mju1|
. Tavily from . . at
Gyration | B ey | Mnertis | Modulus ‘G;rntm AIEERL | of Gyration | geetion
Asistd | plange, | Axis22|Axis22 |Axis22| TABEl | umw3a3
- x' . | r’ oc v Ruaber,
Inches. I_nnha:‘[nchisf Inches?, | Inches, Tnches,
85 .68 6.:26| 1.80 | 1.61 | .368 86 | Al01
B4 70 737 224 | 161 | .364 .65 #
84 73 843| 258 | 1.60 | .361 .65 by
83 75 945 201 | 150 | .35 il "
82 77 |1043| 328 | 158 | .35 .65 L
82 80 |[11.a7| 865 | 167 | 849 64 “
81 82 |1228| 386 | 1.56 | .345 84 "
80 84 [131s| 416 | 1.55 | .340 64 s
80 86 |[1398| 446 | 1.55 | .336 64 .
1.02 .81 778| 220 | 160 | .85 768 | A108
1.01 63 8.00| 264 | 159 | 482 776 7
1.01 66 9.09| 299 | 1.58 | .479 775 "
1.00 68 |11.03| 332 | 1.57 | 476 475 g
09 70 |1208| 385 | 1.566 | 472 -
98 72 |1299| 397 | 158 | .468 75 5
08 %5 |1392| 428 | 155 | 484 775 ”
9 eird 1 8| 154 | .60 76 Z
K} 170 |1567| 488 | 153 | 455 75 S
09 204 (1286 324 | 194 | .850 77 | A108
08 208 |1476| 376 | 193 | 347 78 i
97| 208 |1659| 424 102 | 3 78 4
06 211 |1887| 472 | 191 | 841 75 i
o6 =218 08| 519 | 1.90 | .338 775 4
95 215 |2174| 565 | 1.89 | .334 775 i
94| =218 (2834|610 1.89 | 331 75 %
94| =220 9| 655 | 1.88 | .327 75 “
03 222 (2689 688 | 187 | .323 75 ¥
117 194 |[13847| 332 | 1.98 | .446 88 | A107
11 106 |1546| 383 | 192 | 448 87 s
115 1.99 740| 4.33 | 191 | 440 87 g
114| 201 |1926| 483 190 | .438 87 i
118 | 208 |2107| 6531 | 190 | .484 86 A
1.13| 206 (2282 578| 189 | 431 86 i
112 | =08 1| 625 | 1.88 | 428 86 “
1.11 210 |2618 670 | 187 | 425 86 ¥
111 212 |2778| 215/ 1 421 86 “
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CAMBRIA STEEL.

PROPERTIES OF SPECIAL ANGLES.
TUNEQUAL LEOS.

I Y ')
Seotion | Dimensions,
Number,

“ “
0 i

.ugs 2 x 1%

“ “
““ W

ALBS |24 x 15
A125 |21 x 14
" "

“ 111

Alﬁ'? R} X 14

“ i
“ “

Al61 2% x 134 |

Al20 3 x2

Al33 l‘l‘A x 3

A187 5% x5
““ ‘ “

‘_b_;s_ < b
Taehwe, | Tnches.
Al?.l 2 x1%|

SR 5 SR Sl

ol

e 5

s
o

S et s almea e S e

s

8o fn. | Tndbes,

@ P
33838

g.

EREEE 55388 8233

P el el o

T

Moment of

Inertia

Axis 1-1,

Section
Modulus
Axis 11,

EG 58503 BERELE BakEE S

R BER

st




CAMBRIA STEEL. 1756

PROPERTIES OF SPECIAL ANGLES.

UNEQUAL LEGS.

~10 11 12 | 18 | 14 | 15 1
Distance of Cantar . '
g o] S | gttt
on
Backof Shorter | | 5622 | Axis22. | Axis22. | ofAngh | pig3s,
T AT 1 T T I Y el
~ Tnches | Tnches%. | Tnches®. | Tnches. " Inches. i
.68 24| A8 63| 476 | .31 | A121
4 81| 23| .83| 485 .30 e
. 37 28| .62 .445 29 “
N3 42| 83| 61| 434 29 “
.64 25| 08| .83| .551 32 | A123
.66 32| 24| 62| .543 32 o
‘ 38| 20| .62| .584 .32 “
71 43| 84| 61| .524 32 “
80 83| 22| 4| 330 29 | A155
91 43| 27| 80| .284 27 | A125
.83 b6 35| 79| .2568 27 “
05 79 | 247 26 e
07 77| BO| 78| .238 20 | o4
85 46| .28 | .80| .364 33 | a127
88 59| 86| 9| .857 32 [
80 21| 44| 79| .849 32 i
i 2| 52| J718| .340 .32 i
.81 49| 29| 80| .486 38 | Al161
.83 1 37| 78| 479 38 “
27 84| 41| 97 44 | A120
99 1.09| 54| .98 | .440 43 w
1.02 132 86| 95| .434 43 “
1 1.53| .78 04 “
1.08 i78| 88| 93| 421 43 “
18 126 | 128 | 757 78 | A181
418 149 | 1.25 | .7565 73
23 476 1,72 | 124 | .768 72 o
1.25 532 194 | 123 | .750 72 “
27 5.86| 2.15 | 1.23 | .74 “
20 235 | 122 | .74 72 [
550 1.83 | 144 | .440 65 | A133
51 620 2.10 | 143 | .43 B85
54 237 | 142 43 .85 i
56 775| 2.64 | 141 | . o
58 2.80 | 1.40 84 s
.53 8.14| 2.34 | 1.59 | .831 85 | A185
55 270 | 1.68 20 85 0
57 1046| 8.05 | 1.57 626 85 s
.80 11.65 9| 1,58 | .823 85 “
1| 873 | 1.55 | .620 i
65 1 3.51 | 177 | .82 1.04 | A187
.8 15.687| 887 | 176 | 781 1.03 i
B 17.85| 442 | 175 | 779 1.08 i
J 7| 488 | 1.74 778 1.08 "
174 20.54| 520 | 1.73 776 1.08 “




176 CAMBRIA STEEL.
PROPERTIES OF Z-BARS.
3%@]:— 1/'
f | i it
" 2
pe— ‘.}// (155 £
v b -

-
e ! 2 S O - B I O ® | 10 |11 12
= 1 s lomml.. Ef’rﬁ Moment [Section of
ness Omen ol
ootion | " [L0gh) of Weight! Ara | o fSetion |Gyre.| of | Ned | Gyra-
fBection | of o Web r of Inertia [Modulus | o ulus | fion
Bar. [logs. | ang’ | Phot, | Sestion. |yyig 1y, Axis 1| hsis |igis22 Ati8 | irjs
Kumber Logs, 1, 22 |29
L AT |8 || ¥ | v|r
| Tnches, |Tnches, Inches. Pounds | Sq. Tns, | Tnches®, | Tnohes, Inches, | Inches*. | Inches?|Inches,
Z 5|3 1| % | 67 197 287 192121 281110119
“wol gy 3,4 7 | 84 248 8.64| 2.38/121 3.64/140121
ACIE: ) 3 | 97| 286 385 257116 8.92 157117
w | ax |24 | & |11.4 3.36| 4.57 a.asi1.17 4.75‘1.33 1.19
Z13| 3 21 14 |12.5| 8.89| 9 3.061.12 4.85 1.891.15
w3y 2-‘/; & |1a2| 218 5.26| 843 112 568 2.30/1.17
z21| 4 |8y | % | 82 241 6.28 3.141.62 423144133
“ 4;3 a3l gg 10.3| 3.08| 7.04 3.91 1.62 546 1.84/1.34
w | gl (83 124 3.66| 9.63 4.671.62 6.77i2.26f1.33
z25 4 |8 f’ 13.8| 4.05| 9.66 4.83/1.54 6.73/2.87/1.20
«| 21 |31 | 12 158 4.66/11.18| 5.501.55 7.08/2777 1.31
“ 41’2 ias s |178| 52712774 6.18 155 a.aeis.lap.aa
z29| 4 |8p | % 189 5551211 6.05 1.48| 878 8.181.25
i B ii 20.0| 6.14/13.52 6.651.48 9.95 3.58 127
“ | a5 |84 | %4 230 6751497 7.sa|14s 11.24 4.00 1.20
z37 5 |8y ,} 11.6| 84013.36 5.341.98 6.18 2.00 1.35
w'l By |87 | 42189 410(16.18| 6:301.99| 7.85 2.5 139
« | 8l 3| % |16:4 458119.07 7.44 1:99 9.20 2.92 1.38
za1| 5 |84 | % 179| 5251919 768191 9.05 8.02/1.81
| B |85 f 20.2| 5.9421.83 8.62/1.0210.51 3.47 1.33
“ 5,3 8l | 2] |228 424453‘ 9.67 192 12,06 3.94/1.35
Z45 g 3} 23.7 , 4/11.87/8.91/1.28
I 59 26.0 . : 186 1583 23 1.30
« | Bl 32, 1l |28.3) 8332870 11.20 1.86 14.37 4.841.31
zZ63| 8 8% | 3% (158 4.59|25.32‘ 8.442.35 9.1 275141
| g |8 18.3| 5392080 0.832.3510.04 827143
« | 8l |8 ﬁ 21.0| 6.19/34:86 11.22|2-36 12:87 381 1.44
z57| 8 |34 | 5 (227 6.68/34.64/11.55 2.28 12.59 8.911.87
w'| g |8 ,% 254 7.4638.87 12.822.28 14.41 4.441.39
“ |6l | 8% 4] |28.1| 825431814110 220 1634 498141
zg1| 8 3% | 3 203 3.8342.12 14.04/2.21 15.44 4.941.34
sl 6 33,’&1 ﬁ 19 9.3946.1315.222.22 1 27 847136

“ |8 % 1346/ 10.1750.23 16.402.22/10.1




CAMBRIA STEEL, 177
PROPERTIES OF Z-BARS.
&bt t— 1/"'
f a
t
< 5 : =T
E‘ b // = &
b ! "lil 4:;\3
18 | 14 | 15 | 16 R T |
Lanet Radis Coef. of Strength. | Coef. of Deflection.
For Filire Stress/For Fibre Stress 1
o S v 1800 | of 2500 Oentor | Uniform | o
o€ Angle Axis 3-3. | Bquare Ir?g. Square [ﬁ . - Number,
o ¥ ' S FER L T
- - N »
688 56 20400 16000 | .000432 |.000270 | Z 5
1.000 BH5* 25400 | 19800 |.000341 |.000213 i
080 | b5 2740 21400 | .000322 |.000201 | % ©
076 | .6B* 81800 | 24800 |.000272 |.000170 A
065 B53* 32600 | 25500 |.000271 |.0001690 | Z13
051 BHar 86600 | 28600 |.000236 |.000148 i
Jg78 | 87 83500 | 26200 |.000198 | .000123 | Z21
788 | 41700 | 32600 |.000156 | .000008 L
798 | .69 49800 | 88800  .000129 | .000081 i
794 | .66 51500 200 | .0001298 | .000080 | Z25
804 87 58700 | 45900 |.000111 | .000060 &
B8l4 68 65000 | 51500 | .000097 .000061 L
.808 | .66 64600 | 50500 |.000103 .00006‘1 Z29
818 | 71000 | 55500 | .000082 057 i
828 | 77400 | 60500 |.000083 000052 e
611 76 57000 0 93 |.000058 | Z37
619 | .76 68200 | 53300 |.000077 |.000048 e
.628 76 79400 | 6R0 0000865 |.000041 E
618 74 81900 | 64000 | .000065 | .000040 | Z41
623 75 92000 | 71900 |.000087 0036 £
831 76 102100 | 78800 | .00005 2 3
619 78 101000 | 78900 |.000052 33 | Z456
.626 74 110200 | 86100 |.000047 |.000030 | *
.633 76 119500 | 93300 | .000043 |.000027 =
519 .83 90000 | 70300 | .000049 |.000031 | Z53
526 .83 104900 | 81800 |.000042 | .000026 s
532 .84 119700 | ©3500 |.000036 |.000023 e
520 81 123200 | 96200 |.000036 |.000022 | Z57
526 82 136800 | 106800 |.000032 | .000020 £h
532 .84 150400 | 117500 |.000029 |.000018 1
519 81 149800 | 1 13000 1000029 |.000018 | Z61
525 82 162300 | 126800 |.000027 |.000017 =
530 83 174900 ' 136700 | .000025 '.000015 £

#In these cases the minimum value of '’ corresponds to Neutral Axis 4-4.

S

\



178 CAMBRIA STEEL,

MOMENTS OF INERTIA OF---------I"------‘REOTA.'NGLES.

b Width of Rectangle in Inches.
in
me! } | 5| # || % | % |

2 17 21 25 29 B3 A8 A2
3 .ot .70 84 .98 118 1.27 141
4 133 1.67 2.00 2.83 2,67 3.00 3.38
L] 2.60 3.26 3.91 4.56 521 5.86 6.51
6 4.50 5.63 6.75 7.88 9.00 10.13 11.25
i | 7.15 8.93 10.72 12.51 14,29 16.08 17.86
4 10.67 15.38 16,00 18.67 21.38 24.00 26,67
9 15.19 18,98 278 26.58 80.38 8417 87.97
10 20.83 26.04 8125 36.46 41.67 46.87 52.08
11 27.73 54.66 41.59 48.53 55.46 62,39 69,32
86.00 45,00 54.00 63.00 72.00 81.00 90,00
13 45,77 67.21 68.66 80.10 91.54 102.98 114,43
it 67,17 71.46 85.75 100,04 114.83 128.63 142,92
70.31 87.89 105.47 128.056 140.63 158.20 175.78
16 85.33 106.67 128.00 149,33 170.67 192.00 218.33
i 102,35 127.94 153.53 179.12 204.71 230. 255.89
18 12L.50 151.88 182.26 212.63 243.00 273.38 808.75
19 142,90 178.62 214.34 250,07 285.79 321.52 357.24
20 166.67 208.33 20167 333.83 376.00 416.67
21 192.94 241.17 280,41 837, 885,88 434.11 482,34
22 21.88 | 277.29 332,75 388,21 443,67 499,13 554.58
23 253.48 316,85 880.22 448.59 506,96 570.48 633.70
24 288,00 360.00 432.00 504.00 576.00 648,00 720,00
25 825.52 406.90 569.66 651.01 782.42 813.80
26 366.17 457.71 549,25 640,79 732.33 915.42
2 410.06 512.54 615.09 717.61 820.13 922,64 1025.16
28 457.38 H71.67 656.00 £00.33 014.67 | 1029.00 | 1148.88
29 508,10 | 63b.13 762,16 889,13 | 1016.21 | 1143.23 2%
a0 562.50 708.13 843.75 984.38 | 1125.00 | 1265.63 1406.25
82 682,67 | 858.33 | 1024.00 | 1194.67 | 136538 | 1536.00 | 1706.67
4 §18.83 | 1024.54 1228.25 | 1432.96 | 1637.67 1842.38 2047.08
36 972,00 | 1215.00 | 1468.00 | 170100 | 194400 | 2187.00 243000
3% | 1143.17 | 1428.96 | 1714.75 | 2000.54 | 2286.83 | 257213 2557.92
40 | 1833.93 | 1666.67 | 200000 | 2833,83 | 2666.67 | 3000.00 $333.33
42 | 1548.50 | 1929.38 | 281526 | 2701.13 | 8087.00 | 3472.88 8858.75
44 | 1774.67 | 2218.33 2. 3105.67 | 3549.33 | 399300 | 4436.67

46 | 2027.83 8041.75 | B8548.71 4055.67 | 4562.63
2304.00 | 2880.00 | 3456.00 | 4032.00 | 460500 | 5184.00 | 5760.00
50 | 2604.17 | 8255.21 2006.25 | 455720 | 5208.33 | 5850.3% 6510.42

52 | 2929.83 | 3661.67 | 43%4.00 | 512633 | 5R58.67 6591.00
54 | 828050 | 4100.63 | 492075 | b5740.88 | 6561.00 | 7381.13 §201.25
5t | 865867 | 4573.33 | B4SR.00 | 60267 | 7817.33 ! 9146.67
58 | 4064.53 | 5081.04 | 6097.25 | 7113.46 | 8129.67 | 914587 | 10162.08
wh ' 450000 | 5625.00 | 6750.00 ! TB75.00 | 9000.00 | 10125.00 | 11250.00




CAMBRIA STEEL.
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=5

i

t | & | 1t

S
= 983

BEERS
SEE

SR
kxski

el ek
kedo

8
2

3!-!.’{ 71

B666.67
4244.63
4380.53
5576.54
656,00

T161.46
8055.67

e
828

FEEES
ASEE=

gz8
2238

578.81
665.50
T60.44
864.00

976.56

$420.50

4000.00
4630.50
5324.00
G0S3.50
6912.00

7812.50

B785.00

9841.50
10976.00
121945
13500.00

5 .58 A3
1.83 1.97 2.11
4.33 4.67 5.00
8.46 .11 9.77

14.63 15.75 16.588
23.22 25.01 26,80
34.67 87,83 40,00
49, 53.16 56.95
67.71 72.02 78,13
90.12 97.05 103.98
117.00 126.00 135.00
148,75 160.20 17164

&
g
3
%

3

(-

g

-
ZEEZRG HoEEE
Sexzs 22433

1057.94 1139.32 1220,70
1190.04 1281.58 1373.13
1332.70 145,22 1537.73
1486, 1600.67 1715.00
1661.34 1778.36 1905.39

1828.13 1968.75 2109.38
2218.67 2389.33 2560.00
261,21 2865,42 3070.63
159,00 3402.00 30645.00
4715.29 4001.08 4246.88

4333.33 4666.67 5000.00
5016,8% 5402.25 HT788.13
5767.67 6211.83 6655.00
(590,46 7007 .42 T604.38
7488.00 8064.00 Bi40,00

R463.5 0114.5% 9765.63
952033 10252,67 10985,00
]l.lﬁlll.(ill 11'131.70 12301.858

]
14625.00 15750.00 16875.00

10416.67
11717.33
1312200
14634.67
16259.33
18000.00

SIS S

k.'\.



180 CAMBRIA STEEL.

STRENGTH OF STEEL COLUMNS OR STRUTS.

L. t : ;
For various values of S in which L = length in feet and r — radius

of gyration in inches,
P — ultimate strength in Ibs. per square inch.

FOR SOFT STEEL.

Square bearing  Pin and square bearing Pin bearing

00, W, W0
= {2L)y = dsn) = (90
36000 acoo0 1500027

To obtain safe unit stress:

For quiescent loads, as in buildings, divide by 4.
For moving loads, as in bridges, divide by b.

Ultimate Strength in 1bs

Ultimate Strength in 1bs,

L per Square Inch, L I per Square Inch,
T £
Square, gnu:r':ﬂ Pin, | Square, gn“l;‘ Pin,
3.0 | 43437 | 42694 | 41978 7.6 I 36554 | 32419 | 30779
3.2 | 43230 | 42395 | 41593 7.8 l 36193 | 32066 | 30268
3.4 | 43011 | 42081 | 41190
3.6 | 42782 | 41764 | 40773 80 | 35828 | 32514 | 29762
3.8 | 42543 | 41412 | 40340 8.2 | 35462 | 32064 | 20260
84 | 35005 | 31615 | 28763
4.0 | 42204 | 41058 | 39893 8.6 | 84727 | 31160 | 28272
42 | 42085 | 40693 | 39435 88 | 34308 | 30724 | 27787
44 | 41765 | 40317 | 38066
4.6 | 41483 | 39930 | 3348 9.0 | 33988 | 30282 | 27306
4.8 | 41203 | 39534 | 37998 92 | 33611 | 20844 | 26832
| 9.4 | 33240 | 20408 | 26364
5.0 | 40910 | 39130 | 37500 9.6 | 32880 | 28977 | 25903
5.2 | 40608 | 38807 | 36097 9.8 | 32511 | 28549 | 25448
5.4 | 40299 | 38300 | 36488
5.6 | 30984 | 37874 | 35075 10.0 | 32143 | 28125 | 25000
5.8 | 39663 | 37443 | 35457 10.2 | 31776 | 27706 | 24559
| 10.4 | 31411 | 27200 | 24125
6.0 | 39335 | 37006 | 34938 | 10.6 | 31054 | 26879 | 23698
6.2 | 39003 | 36566 | 34416 | 10.8 | 30684 | 26474 | 23279
6.4 | 38665 | 36122 | 33894
6.6 | 38323 | 35676 | 33371 11.0 | 30324 | 26072 | 22866
6.8 | 37976 | 35219 | 32849 11.2 | 20065 | 25675 | 22460
11.4 | 20608 | 25285 | 22063
7.0 | 87616 | 34776 | 32328 11.6 | 20247 | 24809 | 21671
7.2 | 87272 | 34324 | 31809 11.8 | 28903 | 24517 | 21288
7.4 | 36914 | 33872 | 31202




CAMBRIA STEEL. 181

STRENGTH OF STEEL COLUMNS OR STRUTS.

L 3 4
For various values of % in which L = lengthin feet and r —=radius
of gyration in inches.
P — ultimate strength in lbs. per square inch.

FOR SOFT STEEL.
Square bearing Pin and square bearing Pin bearing

P 46000 45000 b 45000
2Ly (12 L) 2Ly
g6 000 1+ 000 & ""13000:1

To obtain safe unit stress:
For quiescent loads, as in buildings, divide by 4.
For moving loads, as in bridges, divide by b.

Ultimate Strength in 1bs. Ultimate Strength in 1bs,

I per Square Inch, X ~ per Square Inch.
% e — r
Square, E‘L‘;‘"J Pin, Square, | Pinln& ‘ Pin.

12.0 | 28553 | 24142 | 20811 16.6 2140& | 16950 14043
12.2 | 28207 | 23771 | 20542 168 | 21137 | 16708 | 13812
12.4 | 27863 | 23406 | 20179
12.6 | 27522 | 23046 | 19823 17.0 | 20872 | 16459 | 13584
12.8 | 27185 | 22603 | 19474 17.2 | 20611 | 16216 | 13366
17.4 | 20358 | 15977 | 13150
13.0 | 26850 | 22343 | 19133 17.6 | 20088 | 15742 | 12938
13.2 | 26524 | 22006 | 18797 17.8 | 19847 | 15512 | 12731
13.4 | 26180 | 21662 | 18469
13.6 | 25864 | 21329 | 18148 18.0 | 19509 | 15286 | 12528
138 | 25543 | 21002 | 17833 182 | 19351 | 150683 | 12329
184 | 19114 | 148456 | 12135
14.0 | 25224 | 20680 | 17523 18,6 | 18878 | 14630 | 11944
14.2 | 24909 | 20363 | 17221 188 | 18644 | 14420 | 11757
144 | 24598 | 20062 | 16925
14.6 | 24200 | 19746 | 16634 19.0 | 18418 | 14218 | 11579
14.8 | 23085 | 19445 | 16350 19.2 | 18185 | 14010 | 11394
194 | 17961 | 13811 | 11219
15.0 | 23684 | 19148 | 16071 19.6 | 17740 | 13616 | 11048
16.2 | 23387 | 18858 | 15799 19.8 | 17519 | 13422 | 10877
154 | 23093 | 18572 | 15582
15.6 | 22803 | 18288 | 15270 17308 | 13285 | 10716
15.8 | 22516 | 18015 | 15105 17096 | 13050 | 10553
12868 | 10434

16.0 | 22234 | 17744 | 14764 16682 | 12690 | 10249
162 | 21954 | 17478 | 14518 16480 | 12516 | 10087
164 | 21678 | 17216 | 14279

e
Mmoo
Z
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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 MEDIUM STEEL.
Square bearing Pin and square bearing Pin bearing

P= -5—0—-{—“”__ P 50 000 50 000
g, L2 L) TR L T + 2Ly
36 000 * 24 000 r* 18000 *

To obtain safe unit stress:
For quiescent loads, as in buildings, divide by 4.
For moving loads, as in bridges, divide by b.

|Ultimate Strength in ibs. ‘Ultimate Strength in 1bs.
L per Square Inch, L | per Square Inch.
r —— r ——

8.0 | 48263 | 47438 | 46642 | 7.6 | 40616 | 97132 | 84199
9.2 | 48033 | 47106 | 46214 | 7.8 | 40214 | 36620 | 33631

3.6 | 47536 | 46303 | 45303 | 80 | 39809 | 86127 | 33069
38 | 47270 | 46013 | 44822 | 82 | 30402 | 35627 | 32511
84 | 38094 | 85128 | 81950
, | 84632 | 81413
46705 | 45214 | 43817 | 88 | 38175 | 34138 | 30874

9.0 | 37764 | 83647 | 30340
9.2 | 87345 | 83160 | 29813
g 94 | 86943 | 82676.| 29208
- 9.6 | 36533 | 82197 | 28781
9.8 | 86128 | 31721 | 28275

:
:
g
]

44497 | 42082 | 89072 | 10.0 | 35714 | 31250 | 27778
58 | 44070 | 41603 | 89397 | 10.2 | 35307 | 30784 | 27288

104 | 84901 | 30322 | 26806
8.0 | 43706 | 41118 | 88820 | 10.6 | 34504 | 20866 | 26381
6.2 | 43337 | 40629 | 38240 | 10.8 | 34093 | 20415 | 25865

6.6 | 42581 | 39640 | 87079 | 11.0 | 33603 | 28069 | 25407
6.8 | 42196 | 89182 | 36499 | 11.2 | 33204 | 28528 | 24056

11.4 | 32898 | 28094 | 24514
70 | 41796 | 33640 | 85020 | 11.6 | 32407 | 27665 | 24079
7.2 | 41413 | 38138 | 35343 | 11.8 | 82114 | 27241 | 23653
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STRENGTH OF STHEL 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 MEDIUM STEEL.
Square bearing  Pin and Square bearing  Pin bearing

p__ 50000 50000 50000
R T B il ¢ | 8 51 S [ ]
1436 000 12 L5000 48000 &

To obtain safe unit stress :
For quiescent loads, as in bui]dinsg, divide by 4.
iv

For moving loads, as in bridges, divide by b.
lUttimate Strength in 1bs. Ultimate Strength in 1bs,
L per Square Inch, L per Square Inch.
r : r —— -
Square, | Pimamd | opip | Square, | Pinand Pin,

PR Bware,

120 | 31726 | 26824 | 23034 | 166 | 20784 | 18844 | 15608
|
|

{ e,

12.2 | 31341 | 26412 | 22824 | 16.8 | 23486 | 18564 | 15347

12.4 | 30959 | 26007

12.6 | 30680 | 25607 | 22026 | 17.0 | 23191 | 18383 | 15093

12.8 | 30206 | 25214 | 21638 | 17.2 | 22001 | 18018 | 14851
174 | 22614 | 17762 | 14611

13,0 | 20833 | 24826 | 21269 | 17.6 | 22331 | 17491 | 14376

13.2 | 20471 | 24450 | 20886 | 17.8 | 22052 | 17295 | 14145

13.4 | 29099 | 24069

13.6 | 28738 | 23699 | 20164 | 18.0 | 21777 | 16984 | 13920

13.8 | 28381 | 23336 | 10814 | 18.2 | 21601 | 16737 | 13699
18.4 | 21238 | 16494 | 13483

19470 | 18.6 | 20975 | 16256 | 13271

19134 | 188 | 20715 | 16022 | 13063

14.0 | 28027 | 22978
142 | 27677 | 22626

144 | 27331 | 22980 | 18805
14.6 | 26989 | 21940 | 18482 | 19.0 | 20464 | 15798 | 12865
148 | 26650 | 21605 | 18167 | 19.2 | 20208 | 15567 | 12661"
‘ 19.4 | 19957 | 15346 | 12466
15.0 | 26316 | 21276 | 17857 | 19.6 | 19711 | 15129 | 12275
152 | 25085 | 20953 | 17554 | 10.8 | 19466 | 14913 | 12086
154 | 25659 | 20636 | 17258
15.6 | 25337 | 20320 | 16967 | 20.0 | 19281 | 14706 | 11905
158 | 25018 | 20017 | 16683 | 20.2 | 18996 | 14500 | 11725
204 | 18764 | 14298 | 11549
16.0 | 24704 | 19716 | 16404 | 20.6 | 18536 | 14100 | 11377
162 | 24393 | 10420 | 16131 | 20.8 | 18311 | 13905 | 11208
164 | 24087 | 19129 | 15865
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EXAMPLE OF THE USE OF THE TABLES OF
STRENGTH OF STEEL COLUMNS OR STRUTS.

Paces 180-183.

What is the size of angle and plate column of soft steel required to
support a load of 140 000 pounds? Length of column 25 feet; ends
square ; thickness of metal not to be less than #// and depth of column
not to exceed 9 inches.

Assume for trial a column composed of two web plates each
97 X #' spaced 6/ out to out, with 4 angles, 3/ X 2}/ X §”
riveted to the web plates and connected by latticing. This distance
between the web plates is such that the moment of inertia about the
axis parallel to the web plates is slightly greater than that about the
axis perpendicular thereto.

Following the method indicated on page 155, the moment of inertia
of the given section about an axis through the centre of gravity,
perpendicular to the web plates, will be as follows:

1_2(93:< %) +4 {134+192(45—0.71)’}_13004
The total area of column is 14,43 square inches and the radius of

T,

!_._'(_)? = 3.33 inches.

14.43
The ratio of the length of column in feet to the least radius of

gyration in inches is therefore [-1 - ?:23%, —7.50. Referring to the #“Table
r 3

gyration r is

of Strength of Steel Columns or Struts of Soft Steel,” page 180, the
L
ultimate strength of a soft steel column in which — =750 is 36 734

pounds per square inch. The safe unit strain fo:r a quiescent load is
one-fourth of this or 9184 pounds per square inch, which multiplied
by the area of the column, 14.43 square inches, gives a total safe load
of 1382 525 pounds, which is slightly less than that specified,

Assume the angles to be increased to 8// x 24" X 14'!, then a
computation similar to the above gives I = 17592, A = 15,59,

r— 896, 2 — 7.4,
T

The safe load is equal to 9 210 pounds per square inch and the area
has been increased to 15.59 square inches, which gives as the total safe
load 143584 pounds, which is slightly greater than required, showing
that the latter combination is the one to be used.

o
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STRENGTH OF HOLLOW ROUND AND HOLLOW
RECTANGULAR CAST IRON COLUMNS,

L
For various values of = in which:—

L = length of column in feet.
d — least outside diameter in inches.
= ultimate strength in pounds per square inch.
Basep oN Gorpon’s FORMULE FOR COLUMNS WITH SQUARE ENDS,

HOLLOW ROUND, HOLLOW RECTANGULAR.
s bl S O
e (12L)* 3 (12L)*
1+ g0 L (7
Ultimate Strength Ultimate Strength
L in 1bs. per sq. in. L i_u 1bs. per sq. in.
a Hollow Hollow E Hollow Hollow
Round. Rectangular, Round, Rectangular.
1.0 67800 70487 2.5 37647 43396
11 65692 68770 2.6 36088 41834
12 63532 66983 2.7 34599 40326
1.3 61340 65142 2.8 33178 38871
1.4 59137 63265 2.9 31817 37471
1.5 56940 61366 3.0 30534 36123
1.6 54766 594568 3.1 20306 34829
1.7 52625 57553 3.2 28137 33586
1.8 50631 55660 3.3 27025 32393
1.9 48491 53792 34 25967 31249
2.0 46512 51954 3.5 24961 30152
2.1 44598 60151 3.6 24004 20101
22 42753 48301 3.7 23093 28094
2.3 40979 46676 3.8 22227 27130
24 30277 45011 3.9 21403 26206

Yo u cal A

Safe loads for any given hollow round or hollow r g corresy
ing to any suitable factor of safety can be found from the above table as follows :—
%"Illd from the table the ultimate strength in pounds per square inch corresponding

to the given value of%. Multiply this by the area of the column in square inches

and divide the product by the safety factor which will give as a quotient the required
safe load in pounds.

ExampLe :—Required the safe load for a hollow round cast iron column 16 feet
long, 10 inches external diameter with metal 1 inch thick with safety factor of eight,

The ratio ofi in this case is ;—g = 1.6 and the corresponding ultimate gth from
the tables is 54 766 pounds per square inch.
From the table of areas of circles it is found th;st thget area of the column is
XK

28.3 square inches. The safe load is therefore > 2 < % — 103735 pounds or

approximately 97 net tons, which is the required result.
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SAFE LOAD IN TONS OF 2000 POUNDS FOR
HOLLOW ROUND CAST IRON COLUMNS
WITH SQUARE ENDS.

Based on Gordon's Formula P = &

P = safe load in tons per square inch, 1+m¢|’ 0d2

1 == length of column in inches,

d= ide di of col in inches.

Ul pressive gth = 80 000 lbs. per square inch. Safety factor 8.
Safe loads for other safety factors than that of the tables may be obtained as

follows :—New safe load = Safe load from table X ‘w:lc—i;?

m‘mm Length of Column in Feet. | 3. [ Weight
in in I = Metal | per Foot
Inches, | Inches, | 6 | 8 (10|12 14:-16 18 20|22 24 in Inches, of Length,
6 2’ 62| 47 41 3G|' 31' 271 241 214 18{ 16/ 124 8R.7

%2 | 60| 58 47| 41 .m| 31 27 28 21| 18] 141 | Ho

4 ?/ 654 60| 54| 48| 43| 388/ B4 30| 27| 24 147 46.0
/3746862554943333(30i2?16.8 52.6

8 ?’ 78 T2 67| 61| 55 & 45( 40| 36] 83| 17.1 53.4
/z 89| 83} 78| 70| 63| 57| 61| 46/ 41| 37 19.6 61.2

L 100 93; 86| 79 71| 64| 68| 52| 47 42 220 68.7

9 7 | 108 98 91 Sﬁ} 80| 71| 65| 59 b4| 49 223 69.8
1 117| 110/ 103] o5 00 80| 73| 67| 61| 55 25.1 78.5

124 | 120] 122! 114) 105 Qﬂl 89| 81 74 67 61 278 87.0

10 I3 | 18] 112) 106 1004 93 | W9 78| 67 62 25.1 8.4
) ! 133| 127| 120| 112 105, 97| 89 82| 76( 69| 283 88.4

11 147] 141 1331 125 116] 107] 9% 91) B84/ 77| 314 98.0

lﬁ 161} 1 I&ﬁ! 136) 127 118 109} 100| 92| 84| 344 | 1074

1 1 140| 143 137| 120 122 I‘H! 106 98) 91) 85| 314 98.2
l‘j 1656| 159 1562) 144| 135 126| 118/ 109| 101| ™| 34.9 109.1

13 182) 175] 167 158| 148| 139 120/ 120 111/ 103] 38.8 | 119.7

134 | 197| 190 181 171) 161 15l| 140/ 1201 121| 112) 41.6 | 12909

12 15 184| 178! 171| 163| 154| 146) 137| 128| 120| 112 384 | 120.1
14 | 202f 195 188) 179 170| 160 150f 141 132) 123/ 42.2 | 131.9

g | 220 212 204| 194 184] 174| 163| 153| 143| 1331 45.9 | 1434

1lg | 237| 229 220| 2104 199] 187| 176 165 1564 144| 495 | 1546

15 14 | 202 196 10| 182 174 165, 156 1-17{ 138| 130 42.0 | 131.2
19, | 22 216, 209 2004 101) 181 172) 162) 152 143] 46.1 | 144.2

1 242 235 227| 218 208| 197| 187 176/ 166/ 166/ 50.2 | 156.9

1; 261| 251| 215| 235 224 218 201 1WI 179| 168, 54.2 | 1694

14 1 MI 236) 229 221| 212/ 203| 193] 183 173| 164| 50.1 | 156.5
1t 264] 258 250 241 231| 221/ 210 199] 189 178| 545 | 170.4

1} 285| 278| 270| 260| 250| 238| 227) 215 204| 193] 58.9 | 1841

135 | 306| 208) 280 279 268| 256/ 243| 231) 219) 207| 63.2 | 1974

15 13 268 280 272| 264| 254 244 234) 203 212) 203 58.9 | 1839
1 800| 803| 205/ 285( 275( 64| 2520 241) 220/ 219| 63.6 | 203.4

13 832| 825 316| B0G| 205/ 283| 271| 259| 246) 235| 68.3 | 213.4

134 | 854| 346| 337) 827| 815, 802| 288 276, 263| 251 72.8 | 2276

16 X 233/ 827 819( 310| 300| 200| 278( 267) 255 243| 683 | 2135
1 858| 351| 343 833| 822{ 811| 299f 286 273| 261] 73.4 | 220.3

1 382 875) 866/ 356/ B44| 832 819| 306| 2092| 279 783 | 244.8

455| 446| 435] 423| 410| 395| 380| 864| 347| 832| 932 | 20138
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SAFE LOAD IN TONS OF 2000 POUNDS FOR
HOLLOW ROUND CAST IRON COLUMNS
WITH SQUARE ENDS.

Based on Gordon's Formula P = _-_ilf-
P = safe load in tons per square inch, 14 goae
1 = length of column in inches.
d= ide di of col in inches.

Ultimate compressive strength = B0 000 Ibs. per square inch, Safety factor 8.
Safe loads for other safety factors than that of the tables may be obtained as

follows :—New safe load = Safe load from table X T T

MIW Length of Column in Feet. | jy,of | Weight
in in R | l ] Metal | per Foot
Inches. | Inches. | 14|16 18120 22 2426 28 30 32 in Inches. of Langth,
!

18 154 | 877| 366/ 854| 342| 320| 517| 304| 208/ 270 25&' 836 | 261.2
1 408| 891 370| 865| 852| 838| 82| 818| 298| 285/ 80.3 | 279.2

1 428| 416/ 402| 389| 874/ 360| 845  339) 817| 303/ 95.0 | 206.8

2 453} 440 126' 411| 396| 381| 365| 358/ 335/ 320 100.5 | 314.2

20 1 461 450! 438 425) 412| 308| 35| 371 357| 343 100.3 | 313.6
1 491| 479 466 452 438 424| 409 395 880 865 106.8 | 333.6

2 520( 507) 494| 479 464] 449 434 418 402| 887| 113.1 | 3534

214 | 548| 535 G621| 5G| 490| 474 457 441 425( 408| 119.3 | 372.9

.. 174 552‘ 541| 520| 516/ 502/ 488| 474| 450| 444! 420| 1185 | 870.5
2 B86| 574| BOL| 547 532 B617| 502 486 471) 455 125.7 | 892.7

24 | 619] 607| 593 578|563 BdT| K3l 514, 498) 481| 132.9 | 415.3

2 | 651 637 323‘ 608| 502/ 575| 558| 540| 523| 506/ 139.6 | 436.3

24 2 651/ 640/ 620 614/ 600 586/ 571 555’5‘39524 1382 | 4820
21¢ | 688 676/ 655 640) 634| 619 603| 586 570 553| 146.0 | 456.4

2 724/ 712/ 690| 683| 668 651] 635 617| 600 582 158.7 | 4504

2 760, 747| 724) 717 701) 681 666/ 645 630/ 611) 161.4 | 504.2

2 2lg | 757 746( T34 '.m| 706/ 6911 675/ 659 543| 626) 159.4 | 498.1
2 708| 786) 773| 750| 744 728| 711| 694| 677| 660| 167.9 | 52L.6

2 838| 825 8L1| 797| 781) THd| 747| 720 711/ G93| 1763 | 550.9

2 877| 864| 850| 834) 817| 800|782/ 763 74d| 725 184.6 | 576.8

2 2§ 871/ 860] 847 834| 819| 804 788 ml 74| 707 182.0 | 568.8
2 015( 903 890| 876/ BGO| 844| 828 810| 792 774 191.2 | 597.5

2 958 46| 932| 917 901) 884) 867 840 830 811| 200.3 | 625.9

1001| 988| 974| 958 942 924 90G| 887 867 &47) 200.3 | 658.9

30 mmmmmﬂmmmlmlﬁsm‘l 644.1
214 [10891027|1014/1000| 985 968 951) 934| 015 896| 216.0 | 675.0
1086/1074/1060 1045 1020/ 1012) 994| 976| 057| 937| 225.8 | 705.5

1133(1120 uo&iloﬂo-lu‘?4|10a‘:ﬁ.1m7 101s| 998/ 977| 2864 | 735.7

32 21¢ (11201100 1006 1082/1068/1052 1035|1018 1000| 982| 231.7 | 724.0
252 [1171/1150(1146/ 1132/ 1116/ 1100 1083/1065/1046/1027| 242.2 | 757.0

122111200 1195/1181{1164/1147 1129/1111 10011071 252.7 | 780.7

2% [1271]1259 1244|1229-1212i1mi 76/1156 113611115 2631 | 8221

M % 1?55:13“!1232;1213 12081187 117111531186 1116 258.7 | 808.6
1310|1208 1285 12711255 1230 1220/1203 1185 1164| 270.0 | 843.7

232 1364(1352 1338 1328/1307 1200/ 1272(1253/1234/1212) 281.1 | 878.5

3 141&=1405l1391 1375, 1358]1841 :milm‘z 12831260 202.2 | 913.0

36 23 |18081887 1374 1860/1346, 133011313 1295/1277 1267 287.3 | 897.7
273 1456{1445 143211417 1402 1385/ 1368/1349/1330/1310) 299.2 | 935.0

3 1514.E1502g14&3|u'r.al1457|moi1425i1m|1m;1361 811.0 | 9719




188 CAMBRIA STEEL.

EXTRACTS FROM BUILDING LAWS OF VARI-
OUS CITIES RELATING TO COLUMNS,
BEAMS, GIRDERS, ETC.

BOSTON.
1895,
SEC. 19. The stresses in materials hereafter used in construction,

produced by the calculated strains due to their own weight and applied
loads, shall not exceed the following :

Wrought Iron and Steel,
STRESSES IN PoUNDS PER SQUARE IncH,

J Wrought Imn.‘ Steel,

Extreme fibre stress, rolled beams and shapes. .| 12000 16 000

TengioN . [iley s 0t ol oMo sus o b e ool w o s w e a 12,000 15,000
Compression in ﬂanges of built beams sssvess«| 10,000 12 000
BOEALID o Saf s taiis firerSer o Sp o ool < iy et 9.000 10.000
Direct hearing, including pius and rivets,.... | 15,000 18.000
Bending OnpIngT, . wh4 s wmvms virte s il o 15000 22,500

For columns and members acting as such, ten thousand for iron and
twelve thousand for steel, reduced for ratio of length of column to its
least radius of gyration by approved modern formulze.

Cast Iromn.
STRESSES IN Pounps PER SQUARE INcH,

Extreme fibre stress, tension ......ccevevaeeea. 2500
Extreme fibre stress, compression,...eeeeee.... 8000

For Columns,

The stresses given in the following table, in which L equals length
of column in feet, D equals external diameter, or least side of rec-
tangle in inches, and S equals stress in pounds per square inch.

Note:—The formule corresponding to the allowed unit stresses of
the table are as follows, in which the notation is as stated above :




CAMBRIA STEEL. 189

BOSTON BUILDING LAWS.
(CONTINUED. )
Round Columns.

Square Faced Bearings, Round and Paced Bearings, Round Baarings,

510000 5 10000 g 10000
L2 Ls 12
550 477 Hampe

Rectangular Columns.

Square Faced Boarings. | Round and Faced Bearings, ‘Round Bearings,

e 1002.(1 al= 10032 G 100‘11_‘(1_‘

M4 b i Yy
Timber.,

STRESSES IN POUNDS PER SQUARE INCH.

On Extreme | ing Al |Compression
el el

White pine and spruce.. ... 70 80 150
White.ozk, . oousovvonos | 1000 150 250
Yellow pine (long leaved)..| 1250 100 250

For Posts with Flat Ends,
The stresses given in the following table, in which L = length of
post, D —least diameter of post, and S — stress per square inch.

Whits Pine and Spruce, . ongleared | Whita dak,
L e =
5 s s s
0to 10 625 Otolh 1000 | 750
10 to 35 500 15 1o 30 875 650
8510 45 375 30 10 40 750 560
45 to 50 260 40 to 45 625 407
45 to 50 500 375
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CHICAGO.
1895.

Skc. 93. In all the following formule S represents the maximum
load permitted for the kind of construction to which the formulz apply.

SEec. 95. The maximum loads allowed upon riveted columns shall not
exceed those determined by the following formula, to wit:

For riveted or other forms of wrought-iron columns :

12 land a as in Sec. 94, below.
= r — least radius of gyration of columns

36000 } in inches,

For riveted or other steel columns more than 60r in length:

s:1zoooa+{1+

s:m)oo—{“%} 1 and r as in Sec. 94, below.

For riveted and other steel columns less than 60r in length :
S —18500a. aasin Sec. 94, below.

SEc. 98. All girders, beams, corbels, brackets and trusses, if made of
steel, shall be so proportioned that the maximum fibre stress will not ex-
ceed 16 000 pounds per square inch; or that if made of iron, the maxi-
mum fibre stress shall not exceed 12 000 pounds per square inch.

SEc. 97. Plate girders shall be designed and constructed of strengths
at least equal to those developed by the following formula :

For Plate Girders :

Flange area — Maximum Bendmgg{;))ment in foot pounds

D — Distance between centers of gravity of flanges in feet.
C— { 13 500 for steel

10 000 for iron
Wil aren =Manmu$ shear

10000 for steel
s { 6000 for iron
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CHICAGO BUILDING LAWS.
(CONTINUED. )

The maximum stress per square inch of rivet area (single shear)
shall not exceed :

[ |
For shop-driven rivets ... coveevenenens ' 9 000 pds. 7 500 pds.
For field-driven rivets, . ...veveeee. . I 7 500 pds. 6 000 pds.

SEC. 94. Cast iron used for pillars shall be proportioned in accord-
ance with the following formulz :
12 1 = length of column in inches.
S=100002 +4 14 - ¢ d=diameter of column in inches.
{ 6004* } a — sectional area of column in sq. in,
For rectangular cast iron columns :

1 and a as before,
5 = the side of square column or the least
850d horizontal dimension of other columns.

Cast iron used in the shape of lintels, brackets or corbels shall be so
proportioned that the compression stress upon the same shall not ex-
ceed 13500 pounds per square inch, and that the tensile stress shall
not exceed 3 000 pounds per square inch.

Sec. 100. All formule herein given for determining the load per-
mitted upon girders of any kind are for girders supported at both ends
and uniformly loaded over their entire length. The formulz for column
loads are for columns concentrically loaded. The calculations for the
allowances which must be made for other methods of loading shall be
based upon the above formulz and constants, and the rules of the best
engineering practice.

Skc. 98. Where wooden pillars are used, the maximum loads to
which they are to be subjected shall not exceed those determined by
the following formule, S representing the maximum loads as intended
to be fixed by this ordinance :

=1oeooa+{1 3

a — sectional area of the post in sq. inches.
S§= u:+{1+ } d —=side of square post or least side of rec-
%04* tangular post in inches,
1 =length of post in inches,
600 for white or Norway pine,
{ 800 for oak,
900 for long-leafl yellow pine.

R\
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CHICAGO BUILDING LAWS.
(CONCLUDED. )
Skc. 99. The ultimate load to which timber used for girders may be

subjected shall not exceed those determined by the following formula,
to wit:

d — depth of beam in inches,
1 = length of beam in feet.

; 160 for long-leaf yellow pine.
=

chd? {b — breadth of beam in inches,

120 for oak.
100 for white or Norway pine.

The constants given in all of the foregoing formule are based upon
the use of material and workmanship the best of their respective kinds,

* NEW YOREK.
1896,

The dimensions of each piece or combination of materials required
shall be ascertained by computation, according to the rules givenin Has-
well's Mechanics' and Engineers’ Pocket-Book, except as may be other-
wise provided for.

The strength of all columns and posts shall be computed according
to Gordon’s formulze, and the crushing weights in pounds, to the square
inch of section, for the following named materials, shall be taken as
the coefficients in said formulwe, namely : Cast iron, eighty thousand;
wrought or rolled iron, forty thousand; rolled steel, forty-eight thou-
sand ; white pine and spruce, three thousand five hundred; pitch or
Georgia pine, five thousand; American oak, six thousand. The break-
ing strength of wooden beams and girders shall be computed according
to the formulee in which the constants for transverse strains for central
loads, shall be as follows, namely : Hemlock, four hundred ; white pine,
four hundred and fifty; spruce, four hundred and fifty; pitch or
Georgia pine, five hundred and fifty; American oak, five hundred and
hifty, and for wooden beams and girders carrying a uniformly distributed
load the constants will be doubled. The factors of safety shall be as
one to four for all beams, girders and other pieces subjected to a trans-
verse strain ; and as one to four for all posts, columns and other verti-
cal supports when of wrought iron or rolled steel, and as one to five
for other materials, subject to a compressive strain.
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PHILADELPHIA.
1895.

Skc. 24. Before any iron column, post, beam, lintel or girder in-
tended to support a wall built of brick or stone, or any floor or part
thereof, or to span any opening eight feet or over in width in any
building hereafter to be erected or altered, shall be used for that pur-
pose, the manufacturer or founder thereof shall have a distinctive name
or title properly stamped, rolled or castin a conspicuous place thereon,
and no greater weight shall be placed on any column, post, beam, lin-
tel or girder than the published tables of said manufacturer or founder
show it to be capable of sustaining with safety.

LOADS PER SQUARE FOOT FOR FLOORS IN
DIFFERENT CLASSES OF BUILDINGS IN
ACCORDANCE WITH THE BUILD-

ING LAWS OF VARIOUS CITIES.

_ |Safe Live YLoads per 8q. ft. Exclu-
sive of Weight of Materials.
gt Boston, | Chicago. | New York. | Philadel
1895. 1805, l ‘1'3“.“ %’hh
Dwellings ........ caduentesolundill 70 70 70
R .. | 100 70 100 &
Buildings for public assembly ..| 150 70 120 150
Stores, warehouses, mercantile |
and manufacturing buildings.| 250* | 150+ iiﬁﬂ and 1.1}':1_201'.l and up

* Includes drill rooms and riding schools. + Includes stables.

ALLOWABLE MODULI, IN POUNDS PER SQUARE
INCH, FOR TIMBER BEAMS, IN ACCORD-
ANCE WITH THE BUILDING LAWS
OF VARIOUS CITIES.

Kind of Timber. ’ Boston. ‘ Chicago. New York.
Hemlogk (.ouveievensst oI 800
WHIte PIne. .. i Jouicnnes 760 900 900
SO0 . o sis ave e 750 900
e T 1000 1080 1100

Wellowploe: .o iivaiie 1250 1440 1100
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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 202 are followed and failure by
tearing off the plate caused by the rivets being too near. the edge is
thus prevented.

In the table of «Shearing Value of Rivets and Bearing Value of
Riveted Plates,” pages 196 and 197, 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 198
and 199, 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 203, is given the allowable bearing values of
plates against pins of various usual dismeters, 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.
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CONVENTIONAL SIGNS FOR RIVETING.

Suor, Frero,

Two Full Heads. O .

Countersunk Inside (Farside) and Chipped.
Countersunk Outside (Nearside) and Chipped.

Countersunk both Sides and Chipped.

RO
OJOR0)

Insipe. OvTsior.
(Farsion.) (Farsiom,

Flattened to 1" high or Countersunk
and not Chipped.
Flattened to 4" high. O @
Flattened to %" high. Q @

This system, designed by F. C. Osbom, C.E., has for foundation the diagonal

) Bors Sipes.

cross Lo rep ac ink, the blach 1 circle for a field rivet and the diagonal
stroke to indicate a flattened head., The position of the cross, with respect to the
circle (inside, outside or both sides), indi the | jon of the ink and

similarly the number and position of the diagonal strokes indicate the height and
position of the flattened heads,

Any bination of field, sunk and fi d head rivets liable to occur
may be readily indicated by the proper combination of above signs,
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SHEARING VALUE OF RIVETS AND BEARING
VALUE OF RIVETED PLATES.

ALL DIMENSIONS IN INCHES.
Shearing Value = Area of Rivet X Allowable Shearing Stress per Square 'lm:h,_

Diameter Area Singls Doubly |Bearing Value for Different
of in at | Shear at 5 2 7
Rivet, | Squaro Tnches.| G000 s, 120000 % | % | & | s
|
8 .1108 663 1326 1125' 1408 1638!
4 .19084 1178 | 23566 1500, 1875 2250| 2625
5 3068 1841 3682 1876/ 2344;— 2813 3281
3 4418 | 2851 5301 §§50| 2813 3375‘ 3038
b4 6013 | 3608 | 7216 | 2625 5231' 3038 4594
1 S7864 | 4712 | 9425 3000'l 3750] 4500' 5250
Diameter Area Singls | Double |Bearing Value for Different
of Shear 5

=
=
-

in at | Shear at
Square Inches. | 6750 Ibs. | 13 500 Ibs. ‘i‘ 16 ‘ % Tlﬂ‘
1105 746 1491 1266 1582' 1808/
1964 1325 268561 1688 2109| 2b631| 2053
23068 2071 4142 2109 2887} 3164 3591|
4418 2082 5964 2531| 3164/ 3797

4430

L.

.6013 | 4059 | 8118 | 2053 3601| 4430 5168
57854 | (301 |10803 3375% 4219| 506Q| 5006

%%
¥
%
% )
%
1
Diameter Ares Single Double | Bearing Value for Different
| i Shear st | Shear al | 5
Rivel |Square Inches, [ 7500 Ibs, (1500018, + | 1% 2 | 75
8 1105 | 828 | 1657 14os| 1758 2109
% 1964 | 1473 | 2045 | 1875 =344 2618| 3281
54 .3068 | 2301 | 4602 . 2344’ 2930 8516 4102|
3% 4418 | 3313 .| @627 | 2813l 3516| 4219| 4922
% 6013 | 4510 | 9020 | 8281  4102| 4922/ 5742
1 7864 | 5891 (11781 3750} 4easi 5625 6563
)
Diameter | Area Single |- Boubls |Bearing Value for Different
of in Shear st | Shear at L a 7
Rivet, |Square Inches | 100001e. [200000e.| § | % | & | T
% .1105 | 1105 | 2209 1875| 2844/ 2813
3% 19064 | 1064 | 8927 | 2600 3125 8760| 4375
85 .3068 | 3068 | 6136 | 3125/ 3906 4688 65468
3 4418 | 4418 | 8836 | 8750| 4688 5625 6563
% 6013 | 6013 |12026 | 4375 5469| 6563 7656
1 7854 | 7854 |157os 5000, szaoi 7500| 8750

In the above tables the bearing values between the lower and upper zigzag black
lines are greater than single and less than double shear for the corresponding dimen-
sions, so that in case of single shear the single shearing value governs, and in case
of double shear, the bearing value governs the design.

e el
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SHEARING VALUE OF RIVETS AND BEARING
VALUE OF RIVETED PLATES. '

ALL DIMENSIONS IN INCHES.
Bearing Valus = Diametar of Rivet 3 Thioknoss of Plata 3 Allowahle Baaring Stress per Square Inch,

Thicknesses of Piate in Inches at 12 000 Pounds per Square Inch.

1 ] 3
TR E N
| 8750 4219 4&33’ o
4500, 5063|_5625 6188 6750
5250 5906, 6663| 7219 7875 8531 0188 0844
6000 8750[ 7600| Sﬁbﬁi 9000' 9750|10500|11250‘ 12000
'l'hleltmsaseu of Plate lninvhm\ at 13500 Pounds por qu\re Inch.
3 TH|§|H‘%|'}6 _5__|+‘3‘ 1
| |
8375| 1
4219 4746 5273 [ 3
5605| 6328 6061 7504
B5906| 6645 7888) 8191' 8859 9598:10836i1107$ .
6760(+75904| 8438 0281 10125'10989i11813|12655 18500
Thicknesses of Plate In Im:lmu at 15000 I’ou_mlu :_wr I'I-qun.re lndl
|| 8 |1 IHi _I{'.rl_l
Jsy | |
3760 H |
4688/ 5273 5859;[
5 328 7031 7784 {488 ‘
6563 7383 8505' 0023/ 984410664 11484]19805
7500 8488 9375 651311125 12188‘13125414063| 15000
'!‘hinl'fems_'zfrlm in lnn@e::_t_?w_ozogqr_u per Square Inch.
AR IR iml
5000 ‘ ' |
[ 6250 7031 7818
3‘138[ 9375 10313|11250
8750 9844 10038/12031/13125/14219 15313 16406
1000011250 12500 18760 10@6'16260|17500|13750 20000
The bearing val bmr d to th h:nh biack li
gt e L e, o g ik, 5 e
!lwu.riug values govern the design

bearing values below and to the left r.-f the lower zigzag black lines are less
M single shear, so that in these cases the bearing values govern the design.
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MAXIMUM BENDING MOMENTS ON PINS WITH
EXTREME FIBRE STRESSES

VARYING FROM 15000 TO 25000 POUNDS PER SQUARE INCH.

s Moments in Inch-Pounds for Fibre
Siapene m 5 Stresses of
of Pin
Pinin | inSquare| 15000 Lhs, | 18000 Lbs. | 20000 Lbs, | 22500 Lbs. | 25000 Lbs.
T per per per per
Iohan, | Ini 1 e Tack, | Suusre Eadhic | Siobe favh. | Sunire Tadh. |- Sehant Bk
1 785 1470 1770 1960 210 2450
14 904 2100 2520 2500 3150 3490
1 1927 2900 3450 3830 1310 1790
19 | 148 3830 1590 5100 5740 6380
1 1.767 4970 5960 6630 7460 8280
152 | 2074 6320 7580 8430 9180 10530
1 2,405 7890 9470 10520 11840 13150
1% | 2761 9710 11630 12940 14560 16180
3.142 11780 14140 15710 7670 19630
2 3.547 14130 16960 18840 21200 23550
2 3.976 16770 20130 22370 25160 27960
65 | 4430| 19730 23670 26300 20590 32880
2 4909 23010 27610 30680 34510 38350°
5412 26610 31960 85520 39960 44400
2 5040 30630 36750 40830 15940 51040
2% | 6492| 34000 41990 46660 52190
3 7.060| 39730 47680 52970 50600 66220
31 | 7670 44940 53930 59920 67410 74900
g1, | 8296 ) 60660 67400 75830 81250
35 | 8946 56610 67940 75480 81920 94350
3 | 961 63140 75770 84180 94710 105230
52 | 10821 70150 81180 93530 105220 116910
f 11.045 77660 93190 103340 116490 129430
375 | 1.793| 85690 102820 114250 128530 142810
4 12566 | 94250 113100 125660 141370 157080
a1 | 13364| 103360 124040 137820 155040 172270
ai; | 14186| 113050 135660 150730 169570 188110
4%, | 15033 | 123320 147980 164420 184980 205530
4 |.15904| 134190 161030 178920 201290 223650
457 | 16800 145690 174830 194250 218510 219810
4-2 17721 | 157820 189390 210430 236740 263040
47 | 18.665| 170580 204740 227490 255920 284360
5 19.635 | 184080 220890 245440 276120 306800
o | 9| a8 237880 264310 297350 330390
2 | 21.618| 213000 255710 284120 319640 355160
553 | 2ooL| 208080 274420 304910 343020 381130
Bg | Zams| 2010 294010 326680 367510 408350
;Z 24850 | 262100 314510 349460 393140 436830
(" 25.967 | 279960 335950 373280 119940 466600
S | 20.109| 298620 358340 308160 447930 497700
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MAXIMUM BENDING MOMENTS ON PINS WITH
EXTREME FIBRE STRESSES

VARYING FROM 15000 TO 25000 POUNDS PER SQUARE INCH.

Moments in Inch-Pounds for Fibre
S Ao of Stresses of
of Pin
Pinin iinSquare| 45000 [hs, | 15000 Ibs, | 20000 Lbe | 22500 Lhs, | 25000 Lis,
Tnches, per per per
Toehes. | o wate Tnoh. | Square Inch, | Squate tnch. | Squale Tnch. | Square Inch.
6 | 2s274| 318000 881700 424120 477180 530140
201465 | 838380 ? 451180 507580 563970
80.680 | 359580 431430 479870 F39290 599210
6% | 31.919| 881580 7810 50710 572300 635590
o 33183 | 404420 485400 530230 606630 674030
34472 | 428200 513810 570040 642300 713670
35783 | 452900 543480 603570 679350 754830
% | s7122|  d7ssa0 574240 635040 717800 797550
7 38485 | 505110 606130 673480 757660 811850
% | 59.871| 532650 639190 710210 798 887760
41282 [ 561180 673420 T48250 841780 935310
s | 278 590710 70860 787620 886070 981520
44179 | 621260 745510 931800 | 1085440
7 45664 | 652850 783410 70460 979270 | 1088080
47073 | 685480 822380 gigsn | o320 | 1142470
7 487707 | 719190 863030 958920 078780 | 1198650
8 50.265 | 753980 904780 | 1005310 | 1130070 | 1256640
51849 | 780880 917860 | 1053170 | 1184820 | 1316470
53.456 |  82A000 992280 | 1102580 | 1240850 | 1378170
§ | 55.088|  s65060 | 103807 11653410 | 1293590 | 1441760
8¢ | 56745| o04370 | 1085250 | 1205830 | 1356360 | 1507200
55426 | 04860 | 1133%30 9820 | 1417200 | 1574770
60132 | 986540 | 1183850 | 1315300 | 1479810 | 16i4240
870 | 61802 1020430 | 1285310 | 1372570 | 1544140 | 1715710
9 | eae17| 1 1258250 | 1481300 | 1610310 | 1780240
O | 65.307| TS0 | 12680 | 1491860 | 16740 | 1864SS0
oi | 67201 | 1165510 | 1398610 | 1554010 | 1748270 | 1942520
o | 69,02 8400 | 1456080 | 1617870 | 1820100 | 2022840
70.852| 1202500 | 1515110 | 1683450 | 1808880 | 2104810
o 72760 | 1313000 | 1575700 | 1750780 | 1969630 | 2188480
(" 74.662 [ 1361910 | 1637000 | 1819850 | 2047370 | 2274850
o7 | 7659 | 1415000 | 1701700 | 1800780 | 2127130 | 2363480
10 78540 | 1472620 | 1767150 | 1063500 | 2208030 | 2454370
104 | 82516 | 158850 | 190800 | 201470 | 2378780 | 2643090
1% 7 1704740 | 2015600 | 2272000 | 2557120 | 2841240
1057 | 90763 | 1820490 | 2093320 | 2489250 | 2744150 9060
1 95.033 | 1960060 52070 | 2618410 | 2940000
1 09.402| 2096760 | 2516110 | 2795680 | 3145140 |  S494600
113 | 103860 | 92289670 | 92657610 | 2986230 | 3350510 | 8732790
127 (113098 | 2544600 | 9050630 | 8302020 | 3817040 | 4241150
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RIVETS.
TABLES OF AREAS IN SQUARE INCHES, TO BE DEDUCTED FROM
RIVETED PLATES OR SHAPES TO OBTAIN NET AREAS.
Thick- SIZE OF HOLE,
ot Inches.
m T
Inches, | 3 | f | % | & | % | % %ru|% #| %]t 1|1y
| 06| .08 .09 .| a3 4| a6 7| a9 .20 .22 .23 .25 97
08 0l 2| 34| 18| .8 200 21 25 270 29| 31 !
;Z oo 12| 4] 16| as| 1 23| .28 w28 30| 33| 85| 38| Ao
a1l 4] 6| 9] 22| 25| 27| 30| 88| 36| 38| ‘4] 44| 48
18| 6] a9 .22 .25 28] 81| 84| 88 .41 .44 47 .50 58
14| 18| 21| 25| 28| 30| 85| 39| .42 .46 49| 53| 60
16| .20 o7| 31| 85| @9 .48 .47| .61 55 50| 63| 66
| 17 .2:' 26| 30| .34 39| 43| 47| 52 (56 .60 .64 .69 .73
10| 23] .28 .83 .38 .42| .47 .52 36 .61 .es| .70 75| .80
20| 35 8v| .36 41| 48| .51 56| .61 .66| 71| .76 81| ss
29| 97| 33| 38| 44| 49| 55| .60 .66| .71| 77| M| 88| .e3
18| 23] 29| .35 .41 47| 53] .59 .04 76 82 .88 .04 1.00
1 | o5l 81| .38 .44 50| 56| .63 69'- 25 .81 .88l .edl 1.00/1.06
1| 27| 33| do| 46| 53| .60 78| 80| 86| l93| 1.00] T.061.13
13| 28| 85| 42| .49 .66| .63 70! 77| 84 .91| l98 1.05 118|120
12| 0| 37 45 wb2| B l67] 74| ls2) Is0| .96| 1loaf 111| 119|125
14l 1) .89 47| 55| .63l 0| 78l .86l 94| 1.02] 1.09] 1.17] 1.25) 1.8
1%| s 41| 40| 57| 66| 74| 22| so| .98| 1.07| 115] 1.23] 1.31] 130
132| 34| 48| 52| 60| .69| .77| 86| .95( 1.08| 1.12| 1.20| 1.29( 1'38( 146
17| 36| 45 54| 63| w2| 81 .s0| 99| 1.08| 117| 1126) 1.35( 144|153
14 38| 47| .56 .68| .75 .84| .94 1.08] 1.18| 1.22) 1.31| 1.41| 1.501.50
1% 30| 49 .59‘ 88| gl 88| 98] 107 1.17| 1.27| 1.37| 146] 156/ 1.66
¥y 41| 51 el | 81| .91 Le2) 112f 122 182 142 1.52) 1068(1.78
1t§| 42| 53| .63 .74| 84| 105 1.05| 1.16 1.2?Ir 1.37| 1.47| 1.58/ 1.69(1.79
184l 44| #5) .66l 77| .88| 98] 1.00] 1.20f 1.81] 142] 1.53] 1.64| 1.75] 1.86
18 4l 57l ies| 7ol o1l 1l02| 1.13) 1:25) 1.36] 1.47) 1.59] 1.70| 181|198
12| a| 59| ol =2 4| 1.05 117 1.29[1.41' 152 164] 176] 1.88) 1.9
148 48| 61| 78| s5| 97| 109] 1.21] 188 1.45] 1.67| 170 182 1:04/2.05
2l 5o 68 75 .ssl 100’ 113! 125! 138 150’ 163’ 177! 1.88' 200/2:13
MAXIMUM SIZE OF RIVETS IN BEAMS,
CHANNELS AND ANGLES.
I-BEAMS, OHANNELS, ANGLES,
ih Weight| Sizo |Dapth| Weight| Size | Deplh | Weight| Size |Len'th| Siza JLen'th| Size
m:flgnfﬁw_ﬂd of | of | of | of | of
Beam.| Foot, | Rivet. [Beam| Foot, | Rivet. {Channal Rivet, | Leg. | Rivet, . (Rivet,
inuh‘lil’onm Inches.|Inchs Pounds,| Inches,| Inches, Pounds.| Inches.|Inchas) Inches.{Inches Inch's
— 8 55| 3% | 16 420 3 |° 38 40 517% | bVl Y
i %3 15 60.0 i 52 A 23 ?
5 9.75 15| 80.0 5| 6.50 14 3 ,g
6| 12.25 18 85.0 % 6 80| & |1 3| 9
7| 15.0 20| 6.0 1 71 0.75 I i 1
8| 17.75 20/ 800/ 1 8 11.25 1 8] 1
9l 21.0 24| 80.0[ -1 9| 13.25 185 5 1
10| 25.0 10| 15.0 2 #5| 1
12| 815 12, 20.50 fé 6 1
12| 40.0 | %2 15! 53.0 ' 24 4
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SHAPES TO OBTAIN NET AREAS.

RIVETS.
Inches.

CAMBRIA STEEL.

SIZE OF HOLE.

RIVETED PLATES O

TABLES OF AREAS IN S%UARE INCHES, TO BE DEDUCTED FROM
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GENERAL RULES FOR RIVET SPACING FOR
BRIDGE AND STRUCTURAL WOREK.

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 16 times the thickness of the thinnest outside
plates 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 cach edge to draw the plates together.

At the ends of compression members the pitch should not exceed 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 exceel {6 times the thickness of the plate, and the
pitch in a direction at right angles to the line of stress should not ex-
ceed 32 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,
for all sizes, be at least 2 diameters of the rivet and should not exceed 8
times the thickness of the plate.

Minimum spacing is generally used in pin plates at ends of columns,
girders, etc., ete.

In figuring clearance of rivets for special cases, allow § inch in addi.
tion to diameter of head,
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BEARING VALUES OF PIN PLATES.
FOR ONE INCH THICKNESS OF PLATE.
Bearing value = Diameter of Pin ) 1" % Stress per Square Inch,

lﬁl.-‘ Area | Value at Value at | Value at lllut-‘ Area | Value at | Value lt|\|'du at
12000 | 13500 | 15000 12000 | 13500 | 15000
etarof | of | Pounds Pounds |eterof| of | Pounds | Pounds | Pounds
por per per per per | per
Pin. | Pin nare uare uare | Pin. | Pin, nare uare uare
sfm. afm ?nt.h al‘nsh. E?nch. I!l‘llwh.
Inches, | 8, Tn. | Pounds. | Pounds, | Poonds, | Insben.) Sy, In. | Pounds. | Poands. | Peunds,
785 | 12000 15000 | 42 ‘1590 54000 | 60750 | 67500
1 004 | 18500 | 15190 | 16880 16.80 | 55500 | 62440 | 60880
13 1227 | 15000 | 16880 | 18750 | 43; | 17.72| 57000| 64130| 71250
183 | 1485 16500 | 18560 55 | 15.67 | 58500 | 65810| 73130
lg 1.767 | 18000 | 20250 5 lm.rw: 60000 | 67500 | 75000
162 | 20074 | 19500 | 21940 | 24380 | B¢ | 20063 | 61500 60190 | 76880
157 | 2.405| 21000 5l; | 21.65| 63000 70880 | 78760

17 | 2761 22500 | 25310 | 28130 | 2260 64500 | 72560
2 | 3142 24000 | 27000 | s0000 | B¢ | 23.76| ee000| 74250 82500
214 | BBAT| 25500 | 29600 | 81880 gg 2485 | 67500 | 76040 | B350
217 | 3076| 27000 | 308%0 | 33750 25.97 | 69000 | 77630 | 86250
25 1. 32000 | 35630 | 5% | 27.11| 70500| 79310 | 88180

4.009 | 30000 | 33750 | 87500 | 6 | 28.27| 72000 S1000
5.412| 81500 | 35440 6% | 2046 73500 91850
5.040 | 83000 | 87180 | 41250 | 613 | 80.68 | 75000 | 84380 | 93750

73 | 6.4902| 84500 | 38810 3102 76500 | 88060
3 | 7.009| 30000 | 40500 | 45000 | e3¢ | 3318 | 7s000| 87750 | 97500
a1 | 7.670 | 37600 | 42190 | 46880 | 3447 | 79500 | 59440 | 9%S0
317 | 8206 | 30000 | 43880 | 48750 85,79 | 81000 | 91130 | 101250
8046 | 40500 | 45500 | fues0 | 675 | 8712 82500 | 02810 108130
0621 42000 | 47250 | 5200 | 7 | 8348 s4000| 94500 | 105000
110.32 | 43500 | 48940 | 54350 | 73¢ | 4418 | o0000| 101250 | 112500
1105 | 45000 | 50630 | 56250 | 8 | 50.27 | 96000 | 108000 | 120000
87 |1179 | 46500 | 52310 | 5SIS0 | 8% | 56.75 | 102000 | 114750 | 127500
4 {1257 | 48000 | 54000 | 60000 | 9 | 63.62| 108000 | 121500 | 135000
1% |1336 | 49500 | 55690 | 61880 (10 | 7854 | 120000 | 135000 | 150000
432 11419 | 51000 | 57380 | 63750 |11 | 95.08 | 132000 | 145500 165000
03 | 52500 | 50060 | 65630 |12 m.m‘mom‘:m[m

Examrre.—The stress in the end post of a bridge is 250000 pounds and the
diameter of the pin is 55¢”. Required the total thickness of steel pin plates for a
bearing value of 15 000 pounds per square inch.

From the table the bearing value of a 54" pin in a 17 plate for 15000 pounds
unit stress is 84875 pounds. Therefore the total thickness of metal required is
250 000 7
“m = 2.9? -

The nearest commercial size would therefore be 12¢" on each side, including web
and necessary reinforcing plates.




204 CAMBRIA STEEL.

DIMENSIONS OF BOLTS AND NUTS.
FRANKLIN INSTITUTE STANDARD.

Bolts and Threads. Rough Nuts and Heads,
ks 3 [xts [3 |44
E 4 -3 % = I.-‘ gd ; 2
slu|2i| 5 |33 |0 2 | 0L (5|5
] = g .ga ‘ng ag a8 5

i § (5 | w55y | ¥ |4
‘E e | 3 E g Syl = K CHE
| |
| Yo | I | s | S Tos. | 8g T s | D | Tos |Ios |l
(20 | 85|00 | 09| 2| 3 | wor| sl g3
2l 18 | 240 | 0070 | .077| o45| 33| 840 .688| | 1s
¥ 16 | 204 | 0078 | 10| ‘0e3| 1| ‘92| 7ma| 3| I
| 14 | 344 | 0089 | .50 093] %3] 1105| 902| 7 23
13 | 1400 | 0096 | 196 | 126 1.238| 1.010 §°| 7
ol 12 | 454 | 0104 | 29| [162| §3| 1970 1119] = 31
ot | sor | o118 | so7| 2021y | 1503 1227! ¥ i
10 | 620|015 | 42| 302|1}°| 1768| 1448| § |
9 | 731 0140 | 601 | .420]17%| 2.033| 1,660 i 23
| 8| 8| o6| 75| 550|134 | 2208| 1878 | 4
14| 7| 9400130 | 994 94| 1]3| 2563| 2093|13 | 1%
11| 7 [ 1.065|.0180 | 1227| 893]2 " | 229 2:309/11 [1°
18 | 6 | 1160 | 0210 | 1.485 | 1.057| 2| 3004 | 2526 (1% |19y
15| 6 [1284.0210 | 1.767 | 1:295] 21" | 3.359| 2742 1i 175
13 | 53| 1.389 | 0227 | 2074 | 1515| 2% | 3.624| 2959 (13 1.
13 | b5 | 1.490 | 0250 | 2.405 | 1.744| 23" | 3889 8175 /13 |1}
11 | 5 | 1.615 | .0250 | 2761 | 2.048] 21| 4.154| 339 1] |113
2" | 43| 1712 (0080 | 342 | 2302 84" | 4420 | 3.608/2° |15
2 4 1962 | .0280 | 8.976 | 3.023| 8} | 4.950| 4.042 (21 |1
21 4" [ 2175 | 0310 | 4909 | 8715| 8% | 5480 | 4.475(2} /113
o3 | 4 | 2425|0310 | 5940 | 4.619] 41 | 6.011| 49082
8' | 8y| 2620 .0357 | 7.069 | 5.428| 43 | 6541| 5341 3 2
3 ai 2.879 | 0357 | 8206 | 6510|5° | 7.07t| 5774 31 |2}
si 3118100 | .0334 | 9.621 | 7.548| 53 | 7.602| 6207 (3} |21}
33 | 3'|38317 | .0410 [11.045 | 8641 | 53 | 8132 | 6.640 33 2i
4 | 3 | 3567 .0410 [125566 | 0.993| 61 | 8.662| 7.073/4" |3
41 | 27| 3798 | .0435 [14.186 (113201 61 | 9193 7506 |4 sf"'
d 23 | 4.028 | .0460 |15.004 |12.743 9.728| 7.939 |4} |37,
43 | 23| 4255 | .0480 (17721 (14.220| 74 [10.258 | 8.372 |43 |33
b | 2| 4480 | 0500 19:635 |15.763| 7% |10.784| 8.805 /5 |313
5 4730 | 0500 | 21.:648 |17.572| 8° |11.314| 9.238 |51 |4
50 | 23| 4953 | .0526 |23.758 |19.267 | 83 |11:844 | 9.671 5} |4
53 | 21| 5208 | .0526 {25.96721.262 si 12.375 | 10104 /5 |43
6 5428 | 10555 128274 123.008" 91 (12905 10597 16" I

. i




CAMBRIA STEEL, 205

RULES 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 ¢ in.

Thickness of rough nut — diameter of bolt,

Thickness of finished nut — diameter of bolt — J 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 asit 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 I:ur
required to make the nuts are spemal and extra work is necessaxy tQ
make the bolt heads. Sizes of nuts and bolt heads in accordance with
the Nuufadsnm’ Standard sre.gwen an. followmg pa.ges, Nos. 211
2{9, and 213. '
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CAMBRIA STEEL.

SQUARE HEADS AND HEXAGON NUTS.

FRANKLIN INSTITUTE STANDARD SIZES.
Basis — 1 cubic foot Tron = 480 pounds

WEIGHTS OF 100 MACHINE BOLTS WITH

Length under Head to Point.

Diameter of noltn in Inches,

Tnchos AR AERE AR

1 4.9 82 122/ 175 200/ sLel 411

15; 53 &7 130 185 253 335 432

2 5.6 9.2 138 196 267 352 453

2 6.0 9.8 145/ 206/ 281 87.0] 47.5

2 68/ 10.3 153 21.6| 29.4| 837 496

A 6.6 10.8) 161 227| 3808 40.4 5.7

3 7.0| 114] 168 287 821 421 53.9

7.8/ 11.9| 17.6| 24.8 835 439 56.0

3 77| 124 184| 258 249 456 B81

4 80/ 130/ 191 26.9| 862 47.3] 60.3

4 83 135 109 279 376 400 624

414 90| 14.6 2L4| 300 403 525 666

5 9.7 156/ 280/ 821 43.0| 559 70.9

54 104 167 245 812 458 504 752

6 1.1] 17.8| 260/ 862 485 628 794

624 11.7| 188 27.6| 8333| 51.2| 66.3 83.7

7 12.4| 199 29.1| 40.4| 53.9) 60.7 87.9

Y 18.1] 210, 80,6 42.5( 56.7| 782 922

8 138/ 22.0| 822 446 594 76.6 965

814 145 231| 337 467 621| 80.1) 100.7

9 15.1) 242 353 488 64.8 835 105.0

914 158 252/ 368 50.8 67.6 §7.0 109.2

10 16.5| 26.3| 383 529/ 70.8) 90.4| 1185

1014 17.2| 27.4] 39,9 550 73.0[ 03.9| 117.8

11 17.9) 284 41.4| 57.1| 75.7| 97.3) 122.0

1y 185 205 420 502 785 100.8 1263

12 { 80.5| 44.5 618 8L2| 104.2] 130.5

12% 816 46.0 63.8| £3.9| 107.7) 134.8

18 827 47.5| 654 6 1111 189.1

13Y% 33.7| 49.1| 67.5| 89.4] 114.6] 143.3

14 ..l...| 0.6 69.6] 21| 1180] 147.6

1434 S A 5 5 | i) T 121..',‘ 151.8

15 ceo]e..| 537 73.8 97.5) 124.9] 156.1

15% F 55.2| 75.0| 100.3| 128.4| 160.4

16 77.9| 108.0| 1818 164.6

16 ! e 80.0| 105.7| 185.8 168.9

1 : 82.1| 1084 7| 1781

17% 4 84.2| 1112 1422 177.4

18 e ] .. .| 13.9| 145.6 1817

1814 ea|s oiofa o o]ea | 126.6 140.1| 1859

19 il b . . . .| 1193 1525 190.2

1934 : e o ofee .| 1221] 1560/ 1944

20 X o oo ls . o| 1248| 150.4] 1987

One inch in length of 100 Bolts.| 1.86| 2.8 8.07| 4.18| 5.5/ 6.90| 8.52

To obtain Weights with

Square Nuts per 100 : Add . 2B 4 66| .99 142 (196 (262
Weight of one Hexagon Nut . | .0116| .020 | .081 | .046 | .065 | .088 | .117
Weight of one Hexagon Head. | .0150| .025 | .039 | .057 | .081 | .109 | .144
Weight of one Square Nut . . .01301 024 | .088 | .056 | .079 | .108 | .143
Weight of one Square Head. W0173] 029 | 045 | 066 | .093 | 126 | .167

All wughts are approximate.




CAMBRIA STEEL.

207

WEIGHTS OF 100 MACHINE BOLTS WITH
SQUARE HEADS AND HEXAGON NUTS.
FRANKLIN INSTITUTE STANDARD SIZES.

Basis — 1 cubic foot Iron =

pou

Length under Head to Point.

Diameter of Bolts in Inches,

Tnches 3Py 1'1§|1}|1; 11

14 65| 9.2 134 | 152 | 240 | 809 | 890

1% 67.6, 994 140 | 180 | 248 | 310 | 402

2 70.6 10350 145 | 196 | 257 | 820 | 414

2 73.7) 107.7| 150 | 203 | 265 | 340 | 426

2 76.8) 1119/ 156 | 210 | 274 | 850 | 439

4 79.8( 1161/ 161 | 216 | 282 | 360 | 451

3 82.9) 1202 167 | 228 | 201 | 871 | 468

3 86.0| 124.4| 172 | 230 | 800 | 881 | 475

3 £9.1| 128.6{ 178 | 237 | 308 | 891 | 488

3 92.1) 182.8 183 | 244 | 817 | 402 | 500

4 95.2 136.9) 180 | 251 | 825 | 412 | 512

43 101.3| 1453| 199 | 265 | 342 | 432 | 537

5 107.4| 153.6/ 210 | 279 | 350 | 453 | 561

5% 113.6( 162.0| 221 | 292 | 876 | 474 | 586

6 110.7| 170.3| 232 | 806 | 893 | 494 | 610

614 125.0| 178.7| 243 | 320 | 410 | 5156 | 635

7 132.0| 187.0| 254 | 334 | 427 | 536 | 669

% 138.1] 1954| 265 | 348 | 444 | 556 | 684

8 144 3| 208.7| 276 | 861 | 461 | 577 | 709

814 150.4| 212.1| 287 | 875 | 478 | 507 | 733

9 156.5 220.4| 298 | 389 | 495 | 618 | 758

9% 1627| 228.8) 308 | 402 | 513 | 699 | 782

10 168.8| 237.1| 819 | 417 | 530 | 659 | 807

1034 174.9 245.5| 330 | 430 | 547 | 680 | 881

1 181.1| 253.8| 841 | 444 | 564 | 701 | 836

1% 187.2) 262.2| 852 | 458 | 581 | T2 | 880

12 103.8 270.5| 863 | 472 | 598 | 742 | 005

12 1905 278.9 874 | 486 | 615 | 762 | 920

13 205 6| 257.2| 885 | 499 | 632 | 783 | 934

1314 2117 295.6| 396 | 513 | 649 | 804 | 978

14 217.9) 308.9| 407 | 527 | 606 | 824 |1003

143 22,0 312.3| 417 | 541 | 683 | 845 (1027

15 2071| 320.6 428 | 555 | 700 | 886 |1052

154 236.3) 320.0| 439 | 568 | 717 | 886 |1077

16 242.4| 337.3 450 | 882 | 734 | 907 |1101

16% 248.5) 345.7| 461 | 596 | 751 | 927 |1126

17 254.7| 851.0/ 472 | 610 | 768 | 948 |1150

17% 200.8| 862.4 483 | 62¢ | 785 | 969 |1175

18 266.9) 870.7 494 | 637 | 802 | 989 (1199

18% 273.1| 370.1| 505 | 651 | 819 (1010 |1224

19 270.2| 887.4| 516 | 665 | 836 |1031 |1248

104 285.3| 395.8| 526 | 670 | 853 |1051 |1278

20 2015/ 404.1) 537 | 693 | 870 (1072 |1297

Oneineh 1n1engmormonolm 12.27 [16.70 |21.82 |27.61 34.00 |41.25 49.09
To obtain his with

q Nutspe:r o0 Al b| 485 | 672 | 0.8 1878 1857 2442 (3142

Weight of one Hexagon Nut. | .190 | .289 | 417 | .579 | .777 mml 1.299

Weight of one Hexagon Head. | 235 | 857 | .516 | .616 | .962 | 1.259) 1.611

Weight of one Square Nut . 234 | .356 | .515 | .716 | .068 | 1.260| 1.614

Weight of one Square Head. . | 271 | 412 | 596 | .827 |1.111 | 1.453 1.860

All weights are approximate,




208 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. i

Inches, i ‘ s ‘ 3 f s | ¥ | % 1 £ i
14 3.9 62 97 147 204 260 87.0/ 58.0
2 ol 72 13l 105 224 200 se9 ez
214 5.4 82| 12.9) 185 25.0 32.2{ 441| 69.0
3 6.2 9.3| 14.5 20.5| 27.8| 35.4| 48.3| 75.2
314 6.9 104 161 226/ 30.6) 387 525 8L4
4 7.60 1L5( 17.7] 247 83.4] 420/ 5.7 87.6
414 83| 126/ 192 268 862 45.3| 600 938
5 900 187 207 25.9) 89.0] 48.6| 65.1] 100.0
5% 0.7 148 222 31.0[ 418 5LY{ 69.2 106.1
6 104 159 237 831 446 552 TBd4| 1122
61g 111 17.0] 25.2 85.2] 47.4| 58.5| 77.6) 1183
7 18 181 267 aval 502 618 susf 1214
% 12.5‘ 192) 282 39.4| 531 651 86.0| 130.5
8 13.2) 203 207 415 56.0| 8.5 m.ni 136.6
9 14.6) 22.5| 8.1 457 61.5i 75.2| 080 148.8
10 . .| 865 499 67.0 819 106.3 16L0
11 3 40.0] BL1| 725 88.7| 114.6) 173.2

| |

12 i 435 583 78.0 95.5 122.0) 1844
13 47.0/ 615 8.5 1028 131.2| 196.6
14 wu|es.| B0.0| 1001] 130.5 208.8
15 « o | 945] 1160 148.0| 2210
16 < 100.0| 123.0| 156.5 233.2
17 i 2454

8 5 257.6
19 P 24 269.8
20 2 |Eass [eAkg 282.0
| Cs 3 204.0

[l ¥

=28 D : v

Zrsall v P -4 ity el




CAMBRIA STEEL.
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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.

SRR IEAR

to Point.
Inches.
2 98 | 145
2y 106 | 158
3 | 114 | 163
8y 122 | 174
4 130 | 185
4% 138 | 196
5 47 | 207
534 155 | 218
6 163 | 229
61 172 | 240
7 180 | 251
% 187 | 262
8 195 | 273
9 212 | 205
10 29 | 817
11 246 | 339
12 263 | 361
13 2580 | 883
14 207 | 406
15 34 | 427
16 a1 | 449
17 M8 | 471
18 365 | 488
19 882 | 515
20 390 | 587
2 416 | 539
2 487 | 581
2 46d | 603
b | 470 | 625
25 487 | 647

g8 % g4 B8 BE O

970
1006
1040
1075

610
B30

550
500
670

710
761

708
830
877
919

ol
1003

1045
1087

1129
umn

1213
1256

EIE LD

|
=

a8

925
b

1025
1076
125
1175
1225
127%
1325
1375
1425
7%

1625
1575

¥ 83 £8 &3 26 &2

o
g3

g8 E% uZ

1002
1036

1206
1274
1342
1410
1478
1548
1616
1654
1752
1820

1888
1956

2024
2002

2160
228

1370
1414

1458
1502

1546
1590

1654
172

1810
1598
1986
2074

216!
2250

3042
3150

Bolts from 1§ inches to 2 inches, inclusive, are fitted with nuts made to U, S,




210 CAMBRIA STEEL

WEIGHTS OF ROUND HEADED RIVETS AND
ROUND-HEADED BOLTS WITHOUT NUTS.

WROUGHT IRON.

Basis — 1 cubic foot Iron = 480 pounds.

1

7.3
78.2
85.1
920

98.9
105.8
piby)
119.6

126.5
133.4
140.3
u7.2

154.1
161.0
167.9
174.8

18L.7
188.6
195.6
202.5

209.4
216.3
223.2
230.1

237.0
243.9
250.8
257.7

264.6
278.4
202.2
300.0

Unngthiwnderitiond to- Polit: Diameter of Rivet in Inches.
Tnches. 4|88 ]2
1 47 | 03 mnr- 35.2| 37.2! 52.6
115 556 | 10.7 18.1] 28.3| 41.3! 0
1 6.2 | 121 | 202 313 455 635
134 7.0 | 184 22.4] 844 »19.?i 68.9
2 7.8 | 148 | 245 875 B30 Ta4
2y 85 | 162 | 26.6/ 405 B8.0| 798
21 93 | 17.5 | 288 436 622 8.3
o8] 10.1 | 189 | 309 467 66.4] 907
3 108 | 208 | 3.0, 498 70.6| 96.2
3 16 | 216 | 851 528 74.7| 101.6
g 124 | 2.0 | 87.3 550 789/ 107.1
7 131 | 2.8 | 89.4) 59.0] 831 11256
4 13.9 | 257 | 415 620 87.3 1180
4 147 | 271 | 487 651 91.4] 1235
4% 154 | 284 | 458 632 0956 1289
45 162 | 208 | 47.9 712 99.8 1844
5 17.0 | 812 | 50 74.3) 104.0 139.8
5?/ 17.7 | 82.6 52.20 77.4| 108.2| 1458
:‘.ré 185 | 539 | 543 $0.4| 112.3| 1507
595 19.3 | 858 | 56.4| 83.5 116.5) 156.2
6 20,0 | 86.6 | 68.6 6.6 120.7 161.6
6% 208 | 880 | 607 s9.6) 1248 1671
% 216 | 508 | 628 927 1200| 1725
A 23 | 40.7 m\ 95.8 183.2) 1780
7 231 | 421 | 671 8.8 137.4] 1835
A 239 | 43.4 | 692 1010 141.6) 1889
7 20,6 | 448 | 714] 105.0] 145.7 104.4
i 254 | 46.2 ‘ 73.5 ws‘ciI 140,9) 19,8
8 26.2 | 475 | 75.6 1111 1541 2053
814 277 | 50.2 | 799 117.2) 162.4| 216.2
9 202 | 53.0 | 841 1234] 170.8 227.1
914 30.8 | 85.7 | 8.4 120.5 179.1] 2380
10 328 | 58.4 | 927| 135.6| 187.5 2488
1004 33.8 | 61.2 96.9 141.8 195.8‘ 259.8
1 35.4 | 63.9 | 1012 147.9) 204.2] 270.7]
1134 369 | 66.6 | 105.4 1581 2125 2816,
12 384 | 69.3 | 109.7| 160.2| 220.9 29.>_5i
Oneinch inlength of 100 Rivets| 8.07 | 5.45 3.52[ 12.27| 16,70, 21.82
Welght of 100 Rivet Heads . .| 1.78 | 4.82 | 9.95 16.12] 24.20| 3477




CAMBRIA STEEL. 211

WEIGHTS AND DIMENSIONS OF BOLT HEADS.
MANUFACTURERS' STANDARD SIZES.
Basis—Hoores & TownseND's LisT.

Square. l Hexagon.
Diameter
- 1
o | Swort | Long | Weight | Shert | Long Weight
3 > | Thickness, re | Thickmness. ¥
Bolt. | piameter.| Diameter. per 100, | Diame'er. Diameter, per 100,
|

I |
Inches, | Inches. | Inches, | Inches. | Pounds, | Inches. | Inches, | Inches, | Pounds,

& | 819 & | 10| & | 505 | o 9
b

1

5 07| 3 17| 3+ | 5| 3 15
3| 1n | w0l g | 28| 4 | ee| & | 24
G| H || | 49| f | m| g | 4
b | 3 |t0et| 5 | e8| 3 | 86| & | 59
fo | 4 (19| 3 | 99 8 | wm| & | 8
g | 33 |tee| 33 | 190 35 |toss| 33 | 12
3 |13 |teet| g | mo|13 |[1209| 3 | 190
3 [1g |1856| 3 | M8 |15 [156| 3 | 81
1 |13 |e1e| z | 6a7|13 [1788| 3 | 44
3 |13 |228 1 w.stag 1877 | 1 635

1 (13 | 2475 | 13 9.7 | 13 | 2021 | 13 82.9
1§ |2 30061} |1668(2 2309 | 13 | 1323
13 |28 |8%59 1§ 2154 2§ |23 |1} [2085
8536 13 | 2603 | 2} | 2888 |15 | 2444
3889 | 13 | 8413 | 27 | 8176 | 13 | 8184
i 3 4243 | 13 | 4374 | 8 3464 | 17 | 4082
9 |8 |44 |17 5085 |3 [s610|2 |4609
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CAMBRIA STEEL.

WEIGHTS AND DIMENSIONS OF HEXAGON

NUTS.

MANUFACTURERS' STANDARD SIZES.
Basis—Hoores & TowNsEND's LIsT.

Diameter
g,
Balt, | Diameter,
Inches, i Inches,
i
s
i
1 3
H
3 1
¥ 1
14
15 il
g 1;-
1]"
.
1]
1
1
1}
1
1
1
1
L 14
| 2
1 Ei
| o
1 g‘
1
1 31
2 3k
2 35

) Diametar FPlain. ’ Cupped.
| of
Long
i [P ’;::" Weight | umbar | Vet | Namber
‘__- = [ 2 g in 100, pee 90 | in 100,
Inches, ‘ Inches. | Inches, l Pounds, | Detaik, | Pounds, | i
|
S8 | 1 vz 1.3 | 7800 l 1.2 | 8500
TR | 2.3 | 4440 21 | 4790
866 | & 4.3 | 2330 4.0 | 2510
1.011 | 3 7.0 | 1430 6.3 | 1580
1.011 ! % 7.5 | 1330 6.9 | 1440
1155 | 991010 | 92| 1090
1165 | % = | 108 | 930 | 10.2 | 980
1.299 L 137 | 730 | 125 800
1.299 : o | 1569 | 630 | 152 660
1.299 o | 179 | 560 | 17.0 | 588
1.444 vz | 195 | 514 | 185 | 541
1.444 5 | 280 | 435 | 217 | 460
1.444 : 222 | 450 | 20.6 | 485
1.588 L | 266 | 376 | 254 | 3%
1.588 303 | 330 | 288 | 847
1,733 345 | 200 | 323 | 310
1.783 | & 40.0 | 250 | 37.6 | 266
1733 | & 37.7 | 265 | 853 | 283
1733 | 1 459 | 218 | 435 | 230
1877 | % 453 | 221 | 426 235
1877 | 1 50.8 | 197 | 47.6 | 210
2021 | 1 + 575 | 174 | 538 | 186
2.021 | 14 - 63.7 | 167 | 695 | 168
2300 | 1 i3 [100.0 | 100 | 909 | 110
2.599 1§ 14 | 1389 | 72 | 1266 79
2,888 | 1} 15 | 182 | b4 | 1605 | 69
3176 | 12 15 | 2439 | 4 | 222 4b
3.464 | 13 17, | 8333 | 80 | 303.0 33
3.754 | 11 1 4082 | 24} | 3704 27
4043 | 2 lﬁ 4938 | 204 | 459.8 213
4,043 | 2 1}3 |487.8 | 204 4545 22
4043 | 2} 143 | 5128 194 | 487.8 203




CAMBRIA STEHEL. 2138
WEIGHTS AND DIMENSIONS OF SQUARH
NUTS.
MANUFACTURERS' STANDARD SIZES.
Basis—HooPes & TowNsEND'S LisT.
. Diametor Plain. Cupped,
o Short Long —_— of
Diamster.  Diameter. Rough | Weight | | Weight | o ber
) | gt | g | P10 g
S | | e | Tiches | Toskes | Tounda | MO ey | T
1 ¥ 707 < T 1.5 | 6750 1.4 | 7200
15 & 884 V1 o 2.8 | 3540 2.5 | 4000
3 3 | 1.061 4 1k 4.8 | 2100 4.2 | 2380
s | & [1287| o5 | 33| 75|1330 | 68 1460
by i |1287 | % s | 891120 | 81 |-1230
$ 1 1.414 3 T 11.9 | 840 10.8 | 930
T 13 | 1.591 i 1 3 154 | 650 143 | 700
# 14 | 1.591 & P 17.3 | 575 161 | 620
2 1} | 1.768 K 5 230 | 485 | 211 | 47
2 1} | 1.768 8 §t 278 | 360 | 25.0 | 400
2 13 | 1.045 3 £ 81,7 | 815 | 200 | 345
4 1} | 2122 2 i 41.0 | 24 370 | 270
i 1} | 2122 ¥ 3 465 | 215 | 417 | 240
i 1 | 2.208 i 3 656 | 180 | 488 | 2056
i 13 | 2475 i 3% 61.3 | 163 | b4.6 | 183
1 13 [ 247 | 1 1 709 | 141 64.1 | 156
1 2 2828 | 1 1 95.2 | 105 87.0 | 115
14 2 2.828 | 1} & | 1020 98 | 943 | 106
13 2} | 318 | 1} +§ | 1351 74 | 1235 81
1} 2} | 318 | 11 14 | 166.3 64 | 1429 70
1} 2F | 3.536 | 1} 14 | 1923 52 | 1764 57
13 23 | 3889 | 13 13 | 250.0 40 | 2273 4
13 3 4243 | 1} 15 | 3175 31y | 286.7 35
1§ | 3% | 4597 | 1§ 17. | 4645 22 | 400.0 25
13 3F | 4950 | 13 1 | 555.6 18 | 500.0 20
17 3% | 6303 | 17 134 | 6667 156 | 625.0 16
2 4 |565T| 2 113 | 8163 12} l 784.3 12§
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UPSET SCREW ENDS.
ROUND BARS.

_DE;::: ilogt,;;.of Dimensions and P:o.?orﬁons of Body of Bm‘“.3

w =T e ol | 2 23 ) 1% |E |48

g[8 j o e g.ﬁg‘s . i |5 583

Eérﬁ-ég ‘Eé@i.é“ B CEES, 4| M1y K
aitecltl 13| | T (3

we [ A~ " i

In. | In, | Sg, In. .| Pounds, |
3|41 302010 196 668/ 63 | 54 | | .249| .845 43| 21
§l4k| 4209 307 1.043 54 | 87 | | |

1" |4} 550 8 | $3 371] 1.262(8F | 48 |3 | 442 150243 | 25

14 (43| 694 7 | 35 519 1.763/55 | 84 | " | | |

11|43 .808( 7 601 2044163 | 49 | 15| .690 2.347 41| 20

1315 (1057, 6 [1° | 785 267 [4} | 35 [1;| 87| 8.0t |4F| 19

1§ 5 1295 6 |13 | 904 3.38 |43 | 30 |1/ 1108 877 (83| 17

1% |5} | 1.515) 53|14 |1.927 417 [4f | 28| | |

13 |55 1744 b 177 1.353 4.60 (5 | 29 [13 | 1485 505 4 | 18

155} 2048 5 |1,y 1.628 552 47| 26 il |

2" (5% 12.302 43 1%\ 11767 601 [55 30 |12 1.918 652 4} 20

24| 532,650/ 4}[13 |2.074 7.05 |5 | 28 (1112237 7.60 4} 18

21 5% 3.023 di 12405 818 |47 | 26 [L{} 2580 877 |4 | 17

2§ 6 (3419 4y|1f (2761 939 (4§ 24 | | | |

21 |6 3715 4 [1132.94810.02 [5 | 26 [2 |3.4421068 3} 18

2§.s;~|4.155 4 |27 3.34111.36 |43 | 24 [21 |954712.08 |4 | 17

93 |64 4619 4 [24/875812.78 (44 | 28 | " | | |

o1 6} 5108 4 21 3.0761352 |51 | 28 |27, 42001428 4} | 22

3 |6} |5.428 3yl2d |4.43015.07 |4 | 23 |

3163 5957 31[27; 4.66615.86 5§ 28 |25 | 4.90916.69 41 21

81|67 6510 31[2% 5.15717.53 51 26 [2% | 54121840 |4} | 20

gt 7' 7087 8i|2l1 5.67319:29 |5 | 25 [o3 |5.94020.20 4} 19

3|7 |7.548 312 362132112 |43 2 |

3§74 8171] 8119 64922207 51| 26 (213 67772804 47| 21

33|71 8641 3'[3 |7.06924.03 |6} 22

st |71 9305 3 |31 ‘7.6’?028.08 51 21 ‘

4 719993 331 82062820 43/ 20

* Upset Ends of sizes given in first column are used with one or two sizes of bars as
shown in the two col headed of Bar. A"

Lengths of Upset Ends above are best adapted for use with Turnbuckles of stand-
ard length, six inches between heads, as shown on page 218 L!ng‘lhs of Upset
Ends for use with ord.inarﬁ: Right and Left Nuts, shown on page 219, may be one
inch shorter than above. Upset Ends 3147, 834", 85¢" and 32/’ diameter are odd
sizes for which Right and Left Nuts and Turnbuckles are not regularly made.




CAMBRIA STEEL. 215
UPSET SCREW ENDS.
SQUARE BARS.
D{}::'::l ;:::?l-of Dimensions and Proportions of Body of Bar.
ok NENEL AT
wifzel 3y (03 5. |5y | R EEaldE, | 5y |2
R A S
s e L R R
slal |8 [x] | === 2=
T | T (Sgdn| | To |Sq.To. Pounds. | T Per i | I |Sq.Tn. Pounds.| Ta. | Per O
i) s () e s | B | "
1" [4 :aﬁais ¥ 301 1398 53| 41 | 33| 473 1.607 83 17
| s e ) w )
fEla L gy 8 ) s )
. | 4 v |
1§ b1 1,515 53|17 1129 8.84 53 34 (13 [1.266 4.30 43| 20
1354|1744 5 |15 1410 480 [45| 24 | | |
11 |5} [2.048] 5 14'|1563 531 5f| 1 (1571728 586 41 19
2 |55 (2802 4411% [1.801] 6.43 (4| 22 | | 'l
23|53 | 2,650 41 75 2.066 7.03 51| 28 |1} 2250 7.65 4} 18
21153 (3,028 4fltyt; 2441 830 |4f 2| " | | |
R e M
A7) 063 10.41 | 4! | |
2§ 31!4.155; 4 [1}3]3.28511.17 15| 56 17 | 3.51611.95 4_,1| 18
23|61 4.619 4 |14} 87541276 (43| 28 | " | | il
o1 |61 15108 4 [2 | 400013.60 |5 | 28 [27; 4.254 1446 4} 20
3 |8 5428 34|24 (45161535 (43| 20 7| | |
31163 5957 31|27 47851627 |5 | 24 [2} |5.06317.22 43| 18
31|63 (6510 31[2% 53481819 (43| 22| " | | |
817" |7.087 3} o1°| 56411918 |51 | 26 l27 5.9412020 43| 19
3%57 7548 31121 | 6:25021.% gl .
3371 8171 8ifos 6.56622.53 I5F| 24 |25 68912343 43| 19
83 1748641 3 |211) 7.223 24.56 4§ 20 | | [
A HE T G v
§ 1 9.993) 4

hUpse_t Ifltllds of siz]es giveﬂ ir:iﬁd.rs‘t‘g?ui:lum? are use%willj‘n'l.le or two sizes of bars as
. j.:;:;a; :{_tl‘;;s:?h‘illr:{{ al::v: ;re 31:; :daslgr:dw!orfs:e \-\:m; 'é'nm[l;uckllhﬁ oii_' glr}and
s evtie it or;_;nar;“lr:i?ht and Lt Nut, SNownon fu}le 219 et e eine if:.ﬁ:
shorter than above. Upset Ends 314, 83¢”, 354" and 37¢ diameter are odd sizes
for which Right and Left Nuts and Turnbuckles are not regularly made.

i



216 CAMBRIA BTEEL.

UPSET SCREW ENDS FOR FLAT BARS.
EpGe Moor BRIDGE WORKS' STANDARD.

Width
oy ofllpm Art | dronat ot nm:r e
Bar, Bar. of Bar. 8 of Thread, " | Upset of Bar,
A ) . T ) G
Inches. | Unches | Inches | Sq.lnches | 89, Tnches. | Inches. | Inches
2 {4 e 200 | 230 gi IRERY
8 i 2] 2.63 3.023 1
3 1 2 3.0 3.719 64 lli
3 1 2 3.38 4.159 7 1
3 1 2i 3.7 4.62 7 11
3 13 2L 413 4.92 7 10
3 1 3 4.50 5.43 7 10
4 2 3.00 3.719 6 122
4 2 3.50 4,159 7 12
4 1 2 4,00 4.62 7 1
4 1 3 4.50 5.43 7 1
4 1 3 5.00 6.51 7 1
4 1 31 5.50 6.51 7 1
4 lg 3 6.00 7.54 74 10
4 1: 3 6.50 7.54 74 10
4 1 3 7.00 8.64 7 93
[ 23 3.7 4.62 7 11
b B 3 4.38 543 7 11
3 1 3 5.00 6.51 4 1
b 1 8l 5.63 6.51 7 10
5 1 3 6.25 7.55 7 9
5 1 3 6.88 8.64 7 9
5 1 3 7.50 8.64 7 92
b 1 ats 8.13 .99 i
b 1 A 875 9.99 it -
6 1 83 6.76 8.64 74 10
6 1 3 | 750 | 864 7 9
6 1 8.25 9.99 7 ok
6 1 9.00 9.99
For di i of heads corresponding to different-sized pins, see table of Eye
Bars on 217.
Shortest of bar permissible on of method of f: s60”
center to end.

‘The above length is used only for bars having heads 1214"” diameter or less,
When possibie lengths of 7’ 0 are preferred. se
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STEEL EYE BARS.
Epce MoorR BRIDGE WORKS' STANDARD.

8 s

Ax = Area of Excess t)o form one Head j!PIaae Area of Head — AX,
= {180 -+ 20) _ o, o A 1, 3
A =85 n R +(1r T ) Tan. 0 — 0698 Re.

a_g+ ‘;- T a6g = 1-H0818 —10.
OSO="3R " Y T 4A" « .0698 = 8343855 — 10,

. = " - Additional of
Width of | Minimum | Diameter | Diameterof | guotional Ares of | Bar Beyond Center
Body of | Thickness, | of Head of Largest Tead on line ¢

Bar. | ofBar. | Bar. Finels, | o2 i Baous of | "Toum 0o Road.

A T T g | D that :;ﬁ Body of 4“‘6 =

_lnche | Toches | Toches |  Tnches | Toas
2 & 4 1 3B% 7
2 < 5i 2 . iﬁi
2% s 54 " 9%
2% i 63 3 4 13}
3 6} 2 “ 10.
3 8 4 u 17%
3 9 5 S 22}
4 3 9 4 “ 17}
4 10} il " 21
4 i R 6 i 27
5 11} 4 7% 20
5 i 12 5 *- 24
5 1 13 6; “ 274
b 1 14 7 = 32
6 13 i} i 213
6 14} 6 “ 14
8 1 15} 7 “ 31}
7 1| 15 5 0% 26
7 13 17 7 “ 32
8 1 17 bg “ 25
8 1 18 6 " 303
8 1 19 8 “ 35
9 1 5 19 7 e 323
9 1 21} 9 “ 364
9 1 224 10 o o

10 1 24} 108 e '

The size of head given is the size of die. The size of finished head will overrun
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.
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TURNBUCKLES.
PRESSED WROUGHT IRON.

© @

THE CLEVELAND Crry ForgE AND Iron Co.

Dimensions of Bar.
Diameter i L T Y B ¥ T G
‘“;;'" of Bar, h&fu
Tnches. | Inches, Inches. | Tnches. | Tnohes.| Tnobes.| Tnches.| Tnches. | Tnches.| Tnches,
% 7& ¥ 6 [ 1 nfl 11‘3
i1 ol 1 o | § | %
7; 6 | & 1}
%’x i 4% 6 : | 5| 1%
7 FiLc 33 1%
4 and £ } 8 |1 6 | 1% 2 1
# " 8} |15 6 | 14 2 1
1 ot 70 and {3/ 9 |1 6 | 18| ¥5 |20 | 1
1} Ig . 08 [133] 6 |15| & |25 | 13
}§ gl 1 wof (850 8 (08| 1 (851
: ] [ B i 5 r’
g 1&1 b0 oi’| 6 |1 * 3% | 1
1 13 [ifg “ 14 (102 (24| 6 |2 34 11
15 1 % 13 17y i | 21°| 6 | 2 31 |2
13 1% 14 «1o11g | 288| 6 | 22| 43 (8% | 2%
2 18 ¢ 1401 12 3 6 | 24 gj
1 “13iig “ 1} (123 |85 | 6 [2f | 4|4
2l (3 “iliiy 120 (8¢ | 6 |213| 13/ 43 | 23
2; 1 Iil “ 14318 341 6 | 23 i3 4 23
2 g2 a3 13} (33 | 6 3;5 17| 58 | 3
25 [ v 2p [11g 13 |18 |Sts| 6 38| 13(5% |8
2 144 141 | 4 6 |8k | 43|56 3
W52 VR4 14 4 6 | 37 14| 64| 8
3 2 15 |44 | 6 |83 |1 |68 | 8
81 28 %28 2 152 4L | 6 |8 (15561 | 4
3i 1} 2 16f |51 | 6 |4l |17 |70 | 4
3 13 gf 172 |53 | 6 |43 |15 |81 | b
4 I3 18" '8 6 '4f 15188 | 5
Standard Length, 6 inches between heads, { L; for all sizes,
SECDIIﬂ w“ 9 i i e L " a
’l'h‘.rd Ll 12 i“ “ a“ L) i L

Special hs to order.
Lengths of Upset Ends shown on pages 214 and 215 are those best adapted for
use with Turnbuckles of Standard Length as above.
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e
e s
DiMeNsIONS OF NUTS FROM EDGE Moor BrIDGE WORKS' STANDARD.
iam- e jam- Wei
gy e | i |t | g ||
Seraw, | Upset. Bar, SqusroBar. | Fut | Thresd. | goy, | one Nt ansiz:u
LT A 7 TN e T e B, 5 I E A
Inches.| Inches.|  Inches. Inches | Inches, | Inches. |Inches| Pounds. | Pounds,
nary
% 43 ¥ Pk Dol e ) il
4 [frand 3| § and3d| 6 | 175 | 1§ 13 | a4l
13 4§ § 6 |1 2| 8 74
1} 4] el 6 | 1§ |2 | 3 7
1361t “thléd “u| 7 |1 2| 43 | 1
PSR e e e
¥ gt b3 ]
1 5i 19 “13 {14 7ho| oo | 23| 63 | 18
i | 5} 1 1§ wig| 8 | 2% | st| of | est
2 | 5k 1 "1,?1 8 |25 | 88| 9of | 28
24 55 1 "11 s “13 Si 2 | 81| 12% | 814
ol | b} (18 “1ffiyy 8l | 2 8§ | 12§ | 81
ol 6 |1 13 w1zl 9 2§ 9t | 163 | 41
e
1 y | ofs | 4l 1
2 ﬁi 2 5 1 o} | 215 | 4} | 213 | b8l
ot | 6l 2§ wgalo” wgn | 107 | 83 | 43 | 26} | 66
3 | 8} |2 21 10 | 875 | 45 | 26F | 66!
3L | 63 2% “28 2 10, | 8 b | % | 8
3; 7 1213 2 1 3§ by | 38t | 97
3 | 73 21 113 | 813 | 53 | 45 | 116
4 | 7 (32 12" | 45 | 6f | 533 | 138
Bt ‘
1143 % “ Hi 4 13 S
14 | 4 1% 8y |1 s 9
1| 4341 « 1z 8% 13 2 | 4 9
1367t “ihld “45 9 |15 | 2| 6 | 15
14| 5 12 el 9 LAk oot | Sel | s
13 | 63 |1 Ih 13 | 9F | 24 | 28| 83 | 21
13 | 8} i “13 |1 9f | 204 | 28| 83 [ 21
12 | 5% (17 1§ “ig | 100 | 25 | 8L | 121 | 29
2 | 6 My w18l 110 | 24 | 841 121 | 203

For Details ot Upset Ends, see pa es_2ﬁ:-215.
Length of Upset Ends for use with Right and Left Nuts may be made one inch
1 than the di ions given in column * G "' above.

B b e s el . s Al
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CAMBRIA STEEL.

EMK ‘Mnox Rnuxss Wom:.'. STANDARD,

& | Thich | | “?elghtof
,§ nf e 3 E gg;:ﬁg of g& Clevis and
- er 5’3 ‘ Pin. JEIB‘B Bar, |Fg Olovises, 8{::
B A __A_| E | L:I_D‘: ?‘_ﬁ' X+ | Z% ¥

m‘ Inches. | Tnches | Ins. |Ins. | Tnches |Tns. |Tns | Inches. |Tns. | Pounds. | Pounds,
7 ' -1!' gtozg gl 2 | % |14 s g
s %| |8, 1;! rlE St Bl 1 53 7
1‘.~é -’V |4 I5131 w2l 134 2 13 6

1 % ;j 4 | Big18gv2lg 1ig 2 1 6

ol 3 104 | ssden” 182 5 1;)2- 7? 1094

1 15"1;. |4 |Big1sg2 | 132 2 19 7 | 0%
15 114 w18l g | big 2T |18 2 2/&*1/ 1% 9 1
1951 "l'}{;lg 4 |6% 2 |18 2 Z‘-ﬁ'zé 9 1
1541 henn o6 T 2 1202 | T ol g | g
22 w1 h8E agr | 22 (2 |3 3? 212 1;
agnedeiinmeng ot 1 | 202 |2y oy f B3 2088

%515 (1 1}6 52 7 2% g ot 7} B by 37‘3’
@1) By oig 7 | B3 |21 28 %2 25y 5
ﬁ‘-is 2A'I>"1V :‘:5 By 3 élgg 1); Eél = 3
22 ﬁ o s (B3 |1 |

Dimemion.-. marked * may be varied somewhat if

size is given for each
on pages 214 and 215.

. The
with the corresponding weight. Lengths of' upset ends shown

DIMENSIONB OF RIVET HEADS AFTER DRIVING.

.
T

Ea'-i"‘
1

3

hT—h

Height of Head =
of Rivet + 4.

Di of Ci

L=t e X e N o
5 U v 1 4 3
E T i
" . 5 " -
v £ s
3z
r’
TN < L N e
J;a 5 5 678"
CRE SN/ 3N
e R TeLE
] 4—1'—) 3 :
- . e—17 —
- = 1.
'I

BUTTON HEADS.
5 % Diameter of Rivet. Radius of Head =¥ Dlamcl.cr

COUNTERSUNK HEADS.
k Head same as Button Head. Angle of Countersink

= 80° In f

Clearances for Rivet Heads allow for Heights as follows :

84" for %”r}v%?u " for 75" rivets.  All dimensions in inches.
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221

LENGTH OF RIVETS REQUIRED FOR VARIOUS
GRIPS INCLUDING AMOUNT NECESSARY
TO FORM ONE HEAD.

Grip Grip i
Length—— Length——
Grip of Diameter of Rivet in Inches.
Rivet , 1 '
fn Inches, ii‘l‘ ‘ i ! ;H | an | iu _%!_I'__' 107 1*;
1 - m | o1 7 2
g | 1 1% | 2° 1 2!; 2?,
12 | 1 ¥ | 2 o | 2 b 2
5 w2 | 83| 1| ;g | 20| M| 2 23
1 1 1 2 o 2 2 o
1% 1 1% | g | = a9 -.93 ?_g 254
12’ ‘, 2 2% 2 '.‘; o P4 3
1 1 | 2% ?lé 29 | o | 8 3
1 a2 oL 2t 24 3 5 | 3 3
TR Rl
= 2z y 3 ) ! -
| B | B | | B | W | |
1/ o 1 1 b 7
AEIEIE IR 1E 1R
: g 41
: %’. 9 | 3 25 3 | & % pf;
ARAE IR ARARTE I8 1%
o9 | p| | B W 4& & | 8
3 L 412 3 1 I 43 7,
A EREEERE
. 4 ! g
b {34 it 1 R | » 51 5
3 1 194 45 5 o 5l
ARIR IR AR IR 1B 1R
” ¥ ¥ b
4 47 b ] g & 1
G | K| 6| M| M| B | | 8
4 | 8| g | s | s o4 | @ 6
; o Big .2%/9 83 6 6 | 8
BRI ERIEE
. 1] 3 6
1% o | ez | ¢ | @ @ | 6% | o
5 b 57 6L 04 | & 7 7
5% o of | & 6 o P B 7
5 2 & & % | 7 n f
8 o
5 6 5 ; 72 | 7 7 :
o | 83| % ; '
[ 63 7
¢ | Q| 7° w7 4 8 8
Amount in Inches to be subtracted from above

lengths for Countersunik




222

CAMBRIA STEEL.

Kipe——B ——=d

BRIDGE PINS, NUT!

e

S AND PILOT NUTS.

=3

Ence Moor Bringe Works' STANDARD,

All Threads 8 per inch.

Nominal Turned Diameter Shart Long ]
S Diameter of Dismetar Dismetar Diameter
3 of Pin, Thread, of Fut, of Kat, of Holes
T ) ¥ A G i e Do,
Inches, | Inches. Tnches, | Inches, Tnches,
14 1% 1% 2 2 D + yho
14 11k 14 24 2% “ 4 xbo
2 143 1% 214 2% “ A xde
% 2y 14 8 V4 T e
24 27, 2 3 8% “ it 1B
i 23 2 84 s “ 4+ yha
3 213 2 3y s “ tals
Yy 35 214 1 4H “ iy
3% 8% 214 4 41 “+aky
% 314 2% 1% B “ +1iy
4 3 3 14 s B :
434 4 3 5 511 "+ oy
44 45 34 5 543 * + 13v
434 414 4 | 5% % * + xilu
5 445 4 5% 54 e
54 5% 4 6 o | Y+l
5% 5 4 6 615 By
5% 5 1 6% % “ + rby
6 548 'l 644 a o
614 (35 fl 7 85 * 4 1ls
6% (XA 1 7 8% “ +1io
(34 61} 4 g 8t “ + 18w
7 6} 4 % 8H bbby

Allow 4" excess for each eye packed on the pin.

All pins turned to gauge above diameters,




CAMBRIA BSTEEL.

Ence Moonr Brince Works' Snnm\uu._

Tl e .
RN | Sl ‘ R |t [N | e | Semse |M‘
of Pin. | of Pin. | ofPin, | PoiS% | of¥o | ofNof | Thread. [Gatier Pin,

e A e N ) N ) [ VR
Tnches. Inches. | Inches, | Inches, | Inches. | Inches. | Inches. | Inches.

R 15 17 1 =

1 1 1 g | 2 2 1 g
2’2 18] 1} | g 2’; 144 “
o 2 1 k 1% | 2 27 1 “
2 ) 2 b 2 57 1 %
2] 2 2 e |3 i 2 (
3 H :e] gi¢ | s o |2 “
3 8 2 2 | 3 4 2 “
8 3"" 3 4§ b Z 3

4 3t ):;?. 8y | 41 2 -
i 3 s | 953 | « sy | o “

s D=G'—'t ;F_ - P=N—!{"-
COUNTER AND LATERAL RODS.
A5 SOLID OR UPSET EYES. ot

% I3;

- — X )
A ROUND BARS. SQUARE BARS, 3w
Epce Moor Bringe Works" qu_np_d\_u_n.
Wzt | Dameer | Wamer | At | Sdool | Damser | Dimeer | Add
ne AT L]
-l s
A % i P A e 7)) R - I
"Tnohes, | Tnches. | Inches. | Inches, | Inches. | Inches. | Inches, | Inches,
7 2 I Lo G TR T e o L
v iz 2 18 1 iy a 14
1 41 2 16 1 b 18
1 5 20y | 1 5 : | 16
1 5 24 188 | 1 5‘,'i 8 1
1 512 3 2 ¥ 51 8 1614
1 54 3 g | 3 6 8 | 18
1 8 3 | a 1% 8 3 16
17 6 3l 19 2 6 sg 18
2 64 3 nig | 2 G a1 17
24 6 8 » 2 3;2 (|15 a
éé 1 s | 3 8 1 29
2f 8 4 2514 2 8 4 21
2% 8 4 24 2 8 4 1014
4 8 4 i | 1 b 8 23
. s Y . L R b5 bl 3 23
L s IR S 5% 3 %
...... e bR I 1§ ¢ 3 2
o e I i e 0+ O M

" For details of upset screw ends for round and square bars see pages 214 and 215.
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COUNTER AND LATERAL RODS.
LOOP WELDED EVES.

Additional length of bar beyond center of pin required to make
eye for square and round bars,

D:m:i:r Diameter or Side of Bar in Inches,

| % | % % | % | 1| ug|ug| g ug| 16| 1| 1%
i |apl ey 4zl syl syl szl er ey| 6| 74| 7l 8
13 | 43| 43| 53| 55| 6 | 63| 63| 7 | 74| 73| 8 | 83
2 |5 |53 536 |62 63|74 7H| 73| 8| 8 8
o1 |b5y| b3/ 6y 6462 || silsg!s 91
2y |6 [6p| 63| 7 | 74| 75|88 |83 83| 9| 99
23 | 63| 63| 7 | 7e| 7a| 8al syl 8| 94| 93| 93 10}
8 63| 73| 73| 73| 8| 83| 81| 91| 9310 |10} 10§
8t | 74| 73| 8 | 8| 83| 9 | 93| 9|10 [108]103 113
34 | 73| 8 | 83| 83| 94| 94| 93[104 |10} 107 (113 113
33 | 83| 8| 83| 93| 93| 97|10} [108|11 [11})115|12
4 | 83| 9 | 9p| 9310 [108 103411 |11 [113 12312}
4 | 9 | 0f| 97104 |10} 103 114 |11} |17 12} |12} 12}
4) | 94| OF 10} 10} [10F |11} 11§ |12 |12} 12§ |13 |13
43 [10 |10} 10§ [11 |113[113 |12 |12 127 |13} |13} |132
5 |103 (103|113 |11 113 | 123 |12} |12 |18} | 18} | 187 | 14}
5} |10 | 113 | 11} 115'12} 125 (13 |13} [133 | 14 |143 |143
5y 113|113 (12 123‘123 18 133|133 |14} | 14} | 143 | 153
53 | 113|123 |12) 123 |13% |13} [187 |14} |14} | 147 | 15} | 15§
6 1123|123 127 |18} 133 (14 |14 [143 |15 |153 | 153 |16

ForMuL/E.—Length in inches beyond center of pin required to form
)— @D 4 A)=18 D 428 A.
including amount required to form

one eye —= X — 38 (D

Length of

one eye =E — JC 4+ X,

.t“:\
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COUNTER AND LATERAL RODS.
LOOP WELDED EYES.

Additional length of bar beyond center of pin required to make
eye for square and round bars.

Dizmater
of Pin
in
Iehes, | % | R | 2% | 2% | %06 | 204 |2 |26 | 3 |84 |34

s 1 |

Diameter or Side of Bar in Inches.

8%

[

13 | 82| %
2 91| 94| 9%
2t | 9§(10 |103 (103 (11 |11§|113 )12}
2% 104|104 (103 | 113 (113 | 117 |12} (124 | 12F (134
23 10} (107 |111 (115 |12 |12} |12§ |13 | 13§ (133 |14 14§
3 11 [113 (113 {12 [123 |123 | 134 134 | 133 |14} |14} (143
3} 113|113 [12} (12} 12F |18} |18} |18F |14} |14F |15 |15}
8§ 117 |12} [12§ (18 |13} |13F |14 |143 (143 (156 |15} 153
31 123123 (18 (183 133 |14} |14} | 143 (15} |16} | 15% |16}
4 123 (183 |13} | 13F |14} (14} | 147 15} |15 (16 | 16] 163
4} 131 (18§ (14 |14} 143|156 |15%|1563 (16 |16% 163 174
4} 183 |14 |14% [14% 15} |15} |153 |16} (16§ |16F |17} |17}
43 (144 (14} 147 |15} |15} |16% | 164 |16F 17 174 17§ |18
b 143 [15 |15} 15§ [16 (163 | 162 17 |173 (173 |18} 184
6} (156 |163 153 (16} |16§ (163 174 |174 |17F |18} |18} |18%
by |16} 167 |164 16} | 167 |17} |17§ |18 |18} |18} |19 |19%
53 |16 |16} |16 |17 |173 |173 |18 |183 |18% |18% |19} |19
6 163 (163 | 174 | 174 | 173 |18} |18} | 187 | 192 [ 19} [197 [ 204
For additional len gth required to form upset end and details of same
see tables of Upset Ends, pages 214 and 215,

For details of Turnbuckles, see page 218,
For details of Right and Left Nuts, see page 219,
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STANDARD STEEL WIRE NAILS AND SPIKES.
Sizes, Lengths and Approximate Number per Pound.

COMMON. 5 =il F
Siaes, g Diamoter. | Yo, z g g gié 5 gs
Su———| it = : 5

B.W. .| Tnches.| Pound,

3 Tl o s W TR ) ™ ey T
2d .. .17 |15 | 7072 | 900 | "860 | 622 . . 1558/1658 1440/ 620 1140 1000
i G sy (] DA WA el L] |SOOT P i S T RN
3d Com. %g 14 [ .083 | “615 | 504 | 412 . .| 884 i lgg 675 660
.../ 125 .02 | 22 | 89 | 267| . . | 767| 77| 550 322 wl 550
5d . . .| 18F| 1214 | 02 | 250 | 230 | 280 127| 491) 491! . . |. .| 396 366
8di~ sl TN 115 | 200 158/ 114| 850 359] .| 260 250
7 . 21211132 | 116 | 154 | 135 | 110| 88| 317( 817|. 1|. !
8d .. .| 25| 100 | 24| 06| 95| 98| 74| 214] 214 160 157
od . a8l j0i; | 124 | 85| 92| 86 58] 105 195 148! 145
0d.../8" | 9 |248| 74| 63| e8| 43| 134 134 108 107
124 . 31| 9 | 48| b7| 82| 57| 36 120] 120 99 98
16d . 38| 8 |65 46| 88| 48/ 23 o1 o1 .| 69| 65
20d . 4| 6 20 [ 80| 85| 2| 61| 61 50 45
s0d . | 5 |220| 25| 23 i I e o 45 40
40d . . b5 4 238 17 17 35 30
50d - . .| 54| 8 | 259|183 |13 ol B ,
60d .. .[6 | 2 | .ust|10ig | 10 »

| Barbed
= Oval Head 3
SHHEATE T
l_ighighl!uq.

2/-. » | G48]

o8l 1 el e R el 2
od , . .| 1 |1000| . .SBS'BMI i ;
3d Fine.| 134 . . .. | 839 2 %
mmﬁ.& 660( . . + | 230f 231 880l : . | . 0
4 . 154 550| . .| 260 | 164 | 198| 154| 256/ 256 :
5d 1341 366 . . | 134| 108 [ 125] 135] 226 226/ . :
6d 2% 250, 181, 119 9L | 12| 90 145, . i
7d a1¢l 236! 136) 83| 73 |..|. .| 130| 130| . Ml
8d 2ig| 157) o8| 75| 63 120{ 100| . =5
od 233! 145| 86| 58| 5l . 115( 85/ . N
10d 8| 107 66| 65| 45]. 79 65 . 6 | 208 |37
12d . 93 51 38 | . 23| g
16d . 334 65| 40| 89| 34 5 | 220 | 29
20d . . .|4| 45 2 81| 26 . 4 | 238 | 23
(304 ;. .| 4| 40].. 23 3 | 25018
s0d . ..157) 8l.. ;| 17]. 2 | 28413
150 . . .| 5% el asy) e, P 1 | .300 | 10
6od . . 8 15| 13- ; 3 1 | 300 3

7". : o 5 ; 6

8 |: : s dEa ks ; 4

(7] \ i s 5 y .

12 - . . . . “|ew . 4
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MISCELLANEOUS STEEL WIRE NAILS.

« Approximate Number per Pound.
_g Lengths—Inches.
&
5.8

m'v
Gauge,

G| 4| @ 2| 8| 2| % |1[8 |y
00 #0 O TN BT M) S0 LS T s | o881 22
Tl Pt e (il BYSST L eSsirl [Rie ERC el S I 8
ST Py (e PeEsenl Lk e s lodped (<o [l ol T I8
g oo ol R Rl st 5ee S R0}, 46| 88
AT e (e e SN coeomll Sl e I T IS T S
e T e e el el et i 1 i WL O
P e Il el | Sl et v (19 (7% I L N
6 |20 ... 000 || 211f 169 | 141 | 121 | 206| 94| 85| 71
e ST i E Dl 7 | 164 | 141 | 128/ 111 99| 82
7 | 280 |, ... .].e .| 2090 239 200 | 171 | 149 133 | 120 | 100
g ] aes s e et sas) s | o220 | 97| 172) 1581 187 [ 216
9 | .48|...|...|-..| 414 331 | 276 | 236 |207| 184|165 | 138
30 | .84 |...|...| 663 496 397 | 888 | 283 | 248 198 | 165
11| .a20(...|.. .| 837 628 502 | 418 | 359 | 814] 279 | 251 | 209
12 d09 (.. ... .| 1006 822! 658 460 | 411| 365 | 329 | 274
i S (O D 1429 1u?2| 87 | 714 | 613 | 536 476 | 429 | 857
14 | .083 |, . .| 2840 1893 1420 1136 | 947 | 811 | 710| 681 | 668 | 473
15 | 02 |. . .| 8504 2336] 1752 1402 | 1168 | 1001 | 876 778 | 701 | 584
16 | 065 (.. .| 4571 3048 2280 1828 | 1523 | 1805 11431015 | 913 | 761
17 | 088 |. . .| 6233 4156] 8116) 2495 | 2077 | 1781 1558 1385 (1246 |1038
18 | 040 |. . .| 8276 5517 4138 3310 | 2758 | 2364 2069 1830 (1635 {1379
19 | 042 |. . .| 10668) 712 5834| 4267 | 3556 | 2033 2667 2370 |2133 (1778
20 | .035 | 15000] 10000 7500{ G000 | 5000 | 4400 3750 3333 ‘3000
21 | 082 | 23302 17777 11850| 8888 TILL | 5924 | 5070 dddd| |
22 | 028 | 30476 22856' 15287 11428! 9143 | 7618 |
= 5 g Lengths—Inches.
|
5:.! Ea 13 2}|2§§2§ 23 3[3#‘,4 4}|5|6|7 8[9 10
00 | .38 | 23 20‘ Js], 16| 15 14| 12! 0, 9 8 7! 65 |4l 4
3| .37 | 23| 20 18 16| 15| 14] 12| 10| 9 8 7| 65 |4bg4
0 | .30 | 250 21| 19 17| 18| 15| 13| 11| 10| 9 8 7| 54| 5 | dig
% | 313 | 32 28/ 25 23| 21| 19 16/ 14| 13/ 11/ 10/ 8 7|6 (5
2 | 284 | 87| 82| 29| 26 24| 2 19| 16/ 14/ 18 11 9/ 8 (7 |6
8 | 259 43| 38! 34{ 30{ 28 25 22/ 19| 17| 15/ 13 1110 |8 |74
4 | 28| 51| 45| 40| 86| 83 30 26/ 23 20| 1815 1311 10 |9
5 | 220 | 60f 53| 47| 42| 39| 85 30 26 24f 21| 18 15
[ 203 | 71 62 50/ 45| 41 85/ 81| 28 25| 21| 18
7 180 | 85| 75| 67| 60| 51| 50| 43/ 37| 83 80| 25|
8 165 | 98) 86| 76/ 69| 62| 57| 49) 43| 29| 35 29
9 | .48 | 118 103 92| 82| 75 69 59 b2 46 41 |
1) | 134 | 142| 124 110{ 90| 0| 88| 7| 62| BS| G T—— |
1| 120 | 179f 157| 189] 125| 114| 105 90| 79| 70| W'm| 1 | 12
12 | .109 | 235f 204| 182| 164 149) 137 117 108 Gln.g&|
13 | .095 | 306| 268| 238) 214| 195| 178/ 153
14 | (083 | 406| 350| 815( 24| 258 236
15 | .072 | 500| 438] 39| 850 00 33; 31
16 | .065 | 638| 571| 508 35 | 885 | 3if
17 | .058 | 890| 779 0 4 3
18 | .049 1182 15| 5 4
2 6 5

These approximate numbers are an average nnl? and the figures given may
* be yaried :itﬁcpr way, by changes in the di ions of heads or points. Brads and

no-head nails will run” more to the pound than table shows, and large or thick-
* headed nails will run Jess.
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COUT STEEL NAILS AND SPIKES.
Sizes, Lengths and App te Number per Pound.
Length. Susing A
Sizes, Common, Clinch, | Finishing, h
g ke Pencing, | Spikes,
2d 1 740 400 1100
ad 1% 460 260 880
4d 14 250 180 530 420
bd 134 210 125 350 300 100
6d 2 160 100 300 210 80
7d 24 120 80 210 180 60
8d 2% 88 68 163 130 52
od 24 78 52 130 w7 38
104 3 60 45 104 88 26
124 81% 46 40 96 70 20
16d 8 33 3t 86 52 18 17
20d 4 23 24 76 38 16 14
25d 414 20 = v s R :
30d 4% 164 ol R 80 ;
40d 5 12 e 26 ‘ 9
504 5% 10 AT 20 ; 7%
60d 6 8 . ¥ 16 < [
64 - . . o 514
7 St . . . 5
] | |
| : ot G ’
U Length. Light Stting, | S, Length.| Mlat Grip, | Bdge Grip.
Inches, Barrel. Inches.|  Fins Fine,
84 750 AR | RN 34| 1462
O PR R It e L ST
T4 1 (RS e U | 1 1100 960
24 1 450 |. ... 340 2d 14 800 750
135 | s10 | 400 |....|4a | 85| 60 610
ad 14 280 804 280
B | 210 [....|....] Tobsen, Brads, | Shingle,
4d 1% 190 224 - o lfl ST —
5d 134 v 180 130
6d 2 ol SRl 07 120
7d 2y . i (8 [T 7] o
8d 234 ROl El e «an 68 T4 90
od 2% v AR R B 62 72
10d 3 i . . 45 50 60
124 8 [... y ph 40
16d E174 ] AR . 2
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SQUARE BOAT SPIKES.
Approximate Number in a Keg of 200 Pounds,

Size, Length of Spike—Inches.
1 T I T
Inches. s(4!5ls 7!3'9'10!11!19 14 |16
% |s000|2s7 [2s0 285 | | | |
| 1060 | 1560 | 120 | 175 | 990 | 8%0
8¢ | 1320 | 1140 | 940 | 800 | 630 | 600 | 525 | 475
] [ SR .. .| 600 |59 | 510 | 400 | 60 | 520 | 230
b e e o.| 450 | 875 ss.slsm 75 | 200 | 240
0 et e eoefee | e 260 240 | 220 | 26 | 190 | 175 | 160
RAILROAD SPIKES.
Quantity of Spikes per Mile of 2
Siso Measured | Aversge | gingle frack, T2 fectoe | P U
Under Head. | Number per Kog | 4 Spikes por Tie, Weight per Yard,
doopeanke [T T |
Inches, Pounds, Kegn | Pounds,
5% % 56 300 7040 25} 75 to 100
5 < % 375 5870 2014 FLTEE -1
5 X% 400 5170 2% 40 * 56
b X4 450 4660 2 35 ¢ 40
LT 530 1960 20 80 ** 85
4 X% 600 1500 1724 SIS
4% < s 680 3110 15} 20 = 30
4 X% 72 2910 143 20 * 30
3 X 7% 200 2350 11 6" 2%
4 X% 1000 2090 1034 16" %
8} % % 1190 1780 9 16 20
3 X% 1240 1710 8k 16« 20
2% X% 1342 1575 % 8" 16
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WROUGHT-IRON WELDED STEAM, GAS AND WATER PIPE.

TasLe oF STANDARD S1zES Anp Dimensions sy AMericar Tusg ano Iroxn Co.

ominal LENGTH PER SQUARE
] s CIACUMPERENCE. | 30T OF SURFAGE.
Diameter, | Diametar. Internal, | External, | Inside. | Outside.
Inches, | Inches. Inches. | Inches. Feet. Feel,
27 B | 127 | 1415 | 944
3 42| 11s| 169 | 1050 | 707
9 56| 15| 212 767 | 56
A2 B4 1.95 2.65 6.13 4.50
i 82 112 | 258 | 829 463 | 863
1 1.04 167 | 820 | 418 | 3867 | 29
1 | 138 224 | 433 | 591 | 276 | 230
1g | 16t 268 | 506 | 598 | 287 | 201
2 2,06 561 | 649 | 748 | 18t | el
g | 248 57d | 775 | o8| 1st | 182
3 3.06 754 | 063 | 1096 | 124 | 1.09
314 | 856 900 | 1L14 | 1256 | 107 95
i 102 10.66 | 1264 | 1413 04 B
4 | 450 1234 | 1435 | 1570 81 76
5 504 | 5. 1450 | 15588 | 17.47 75 2
6 6.06 | 6.625 18.76 | 10,05 | 20.81 63 57
7 7.02 | 7.625 227 | 2206 | 23.9 5 50
8 7.08 | 862 2318 | 25.07 | 27.09 A7 4
9 900 | 0625 8370 | 2827 | 80.48 42 39
10 | 1001 | 10 40.06 | 3147 | 3877 58 35
11 1. 45. | 3455 | 8691 Y 32
B |z 40.00 | 8770 | 40.0 3 30
13 1325 B4.00 | 4162 | 43.98 20 2
14 1% 53.00 | 4476 | 47.12 2 25
1| 154 66.00 | 48148 | 50.25 2 2
16 16.40 %0.00 | 5152 | 53.41 27 2
17 17.30 75.00 | 5041 | 56555 2 21
I[!.ﬂl I & &C.Imgogf Outsid T
L] na L]
Diameter| 7% por T, | 10 length, | Dismetar, | length.
Tnches, | 89, [nches. 1 Gallons, | Inches, | Tmches,
P 06 12 7 002 60 B
10 22 18 002 78 | 100
g 19 B 18 005 K
80 55 14 010 | 110 | 18
8 5 56 023 184 | 156
1 86 1.35 Y o0 | 16 | 17
144 1.49 3.16 L 063 | 200 | 1ot
158 2.03 2,83 o1 | 228 [ 219
2 3.35 4.43 f J68 | s | 231
214 478 6.49 8 25 | 828 | 20
8 7.38 9,62 8 367 | 4oz | 300
8% 983 | 1256 8 500 | 480 | 312
i 1273 | 1590 8 62 | 510 | 812
417 | 1598 | 1968 8 826 | 553 | 312
b 1999 | 2429 8 1.02 62 | 870
6 2888 | 8447 8 1.46 734 | 370
7 8878 | 45.66 ; 8 2.00 834 | 481
8 50.03 | 5842 283 | 8 2,61 944 | 456
9 63.63 | 7371 225 | 8 830 | 1047 | 57
10 78,88 | 9079 18 | 8 408 | 1150 | 625
11 95.03 | 10543 150 | 8 493
12 1309 | 127.67 127 8 5.97 1858 | 62
18 13788 | 158. 104 8 [ U e .
14 150.48 20| 8 800 |. AN
15 187.04 | 20L06 7| 8 9.18 5
16 21104 | 226.98 6| 8 | 1044 i
17 235, 6| 8 nm |. e
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MANUFACTURERS' STANDARD
SPECIFICATIONS.

Revisep OctoBir 28, 1896.

STRUCTURAL STEEL.

PROCESS OF MANUFACTURE.
1. Steel may be made by either the Open-hearth or Bessemer
process.
TESTING.
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
Avout 3 ¥ Paratlel Section_
{~° Not less than 9” iy’
- 'A?
!1?-..f.. IA.uoutnf
e e 3 X
Hophit eEter 3
L L R

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 plates, or it may be planed or turned parallel throughout
its entire length. The elongation shall be measured on an original
length of 8 inches, except when the thickness of the finished material

is 1% inch or less, in which case the elongation shall be measured in a

. oo e
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length equal to sixteen times the thickness; and except in rounds of
# inch or less in diameter, in which case the elongation shall be meas.
ured in a length equal to eight times the diameter of section tested.
Two test pieces shall be taken from each melt or blow of finished
material, one for tension and one for bending.

ANNEALED TEST PIECES.

8 a. Material which is to be used without annealing or further
treatment is to 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 is to be similarly treated
before testing.

MARKING.

4. 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,
5. Finished bars must be free from injurious seams, flaws or cracks,

and have a workmanlike finish.,

CHEMICAL PROPERTIES.
6. Steel for Buildings,
Train Sheds,
Highway Bridges and
similar structures.

Maximum Phosphorus .10 per cent.

v Steel for

Railway Bridges, } Maximum Phosphorus .08 per cent.

PHYSICAL PROPERTIES.
8. Structural steel shall be of three grades, River, Sorr and
MEepium.

R e
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RIVET STEEL.
9. Ultimate strength, 48 000 to 58 000 pounds per square inch.
Elastic limit, not less than one-half the ultimate strength.
Elongation, 26 per cent.
Bending test, 180 degrees flat on itself, without fracture on outside
of bent portion.

SOFT STEEL.
10. Ultimate strength, 52 000 to 62 000 pounds per square inch.
Elastic limit, not less than one half the ultimate strength,
Elongation, 25 per cent,
Bending test, 180 degrees flat on itself, without fracture on outside

of bent portion.

MEDIUM STEEL.
{1. Ultimate strength, 60 000 to 70 000 pounds per square inch.
Elastic limit, not less than one half the ultimate strength.
Elongation, 22 per cent.
Bending test, 180 degrees to a diameter equal to thickness of piece

tested, without fracture on outside of bent portion,
N\

PIN STEEL.

12. Pins made from either of the above-mentioned grades of steel
shall, on a specimen test piece cut at a depth of one inch from surface
of finished material, fill the physical requirements of the grade of steel
from which they are rolled, for ultimate strength, elastic limit, and
bending, but the required elongation shall be decreased 5 per cent.

EYE-BAR STEEL.

13. Eye-bar material, 1} inches and less in thickness, made of either
of the above-mentioned grades of steel, shall, on test pieces cut from
finished material, fill the requirements of the grade of steel from which
it is rolled. For thicknesses greater than 1} inches, there will be
allowed a reduction in the percentage of elongation of {1 per cent. for
each } of an inch increase of thickness, to a minimum of 20 per cent.
for medium steel and 22 per cent. soft for steel.

R S T ———————
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FULL SIZE TEST OF STEEL EVE-BARS.

14. Full size tests of steel eye-bars shall be required *» show not less
than 10 per cent. elongation in the body of the bar, and tensile strength
not more than 5000 pounds below the minimum tensile strength re-
quired in specimen tests of the grade of steel from which they are
rolled. The bars will be required to break in the body, but should a
bar break in the head, but develop 10 per cent. elongation and the
ultimate strength specified, it shall not be cause for rejection, provided
not more than one-third of the total number of bars tested break in the
head ; otherwise the entire lot will be rejected.

VARIATION IN WEIGHT.

15. 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 per-
missible variations: !

a. Plates 12} pounds per square foot, or heavier, when ordered to
weight, shall not avernge more than 2§ per cent. variation above, or
2} per cent. below the theoretical weight.

. 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 and over, § per cent..above, or 5 per cent. below the theo-
retical 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:
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TABLE OF ALLOWANCES FOR OVERWEIGHT
FOR RECTANGULAR PLATES WHEN
ORDERED TO GAUGE.

THE WEIGHT OF 1 CUBIC INCH OF ROLLED STEEL IS ASSUMED
TO BE .2833 POUNDS.

PLATES }/7 AND OVER IN THICKNESS.

i WIDTH OF PLATE.
THICKNESS OF PIATE. | | =
| Up to 75 Inches, 175 Tnches f 100 Inchen,|  Over 100 Tnchea,
mch . 10 per cent. 14 per cent. 18 per cent,
“ , 8 13 = ) | R
“ ? “ 10 w“ | 13 W
a“ ‘ B @ 8 a“ 10 o
w g* “ E* W g @
5‘ “ | ‘ @ ﬁ “ 8§ “
OVE'I' I | g* I | 5__ “ | _6} (0

PraTes UNDER }// IN THICKNESS,

‘WIDTH OF PLATE.
TRICENESS OF FLATE. "y 1 S,
Tp to 50 Tnches, | 50 Inches and Above,
‘g up to oy 10 per cent. 15 per cent.
' “ 1“ 8* “ ‘|2§ “
@ * 7 [ 10 T

STRUCTURAL CAST IRON.

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.
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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 :

R
About 3> :.f::ra_rgi_lel Section ____
h Not less than 9°
B (ol =5
Tlf?hotrl‘ Aﬁouu’
N T LI —~—l s
HopmiteErer .
e - About 18

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 plates, or it may be planed or turned parallel throughout
its entire length. The elongation shall be measured on an original
length of 8 inches, except when the thickness of the finished material
is & inch or less, in which case the elongation shall be measwed in a
length equal to sixteen times the thickness ; and except in rounds of §
inch or less in diameter, in which case the elongation shall be meas-
ured in a length equal to eight times the diameter of section tested.
Four test pieces shall be taken from each melt of finished material ;
two for tension and two for bending.

ANNEALED TEST PIECES.

8. Material which is to be used without annealing or further treat-
ment is to 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 is to 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 nunibér on a metal tag attached.

. FINISH.

6 All plates shall be free from surface defects and have a workman-

like finish.
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CHEMICAL PROPERTIES.
6. The maximum allowable limits of phosphorus and sulphur shall
be as follows :
a. Flange or Boiler }Mnximvm Phosphorus .06 per cent.

Steel. Ll Sulphur .04 «

4. Extra Soft and “ Phosphorus .04
Fire Dox Steel. “ Sulphur oL '~

¢.  Boiler Rivet “ Phosphorus .04  «
Steel, } “ Sulphur M o«

PHYSICAL PROPERTIES.
7. Steel shall be of four grades—ExTRA SoFT, FIRE Box, FLANGE
or BoiLER, and BoiLER RIVET STEEL.

EXTRA SOFT STEEL.
8. Ultimate strength, 45000 to 55000 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.

FLANGE OR BOILER STEEL.

10. Ultimate strength, 52 000 to 62 000 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 quality

specified in paragraph No. 8.
VARIATION WHEN ORDERED TO WEIGHT.

12. Plates 12} pounds per square foot, or heavier, when ordered to
weight, shall not average more than 2} per cent. variation above, or 2}
per cent. below the theoretical weight.
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a. 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.

76 inches and over, b per cent. above, or b per cent, below the theo-
retical weight.

VARIATION WHEN ORDERED TO GAUGE.

4. 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, provided no
plate shall be rejected for light gauge measuring .01’/ or less below
the ordered thickness :

TABLE OF ALLOWANCES FOR OVERWEIGHT
FOR RECTANGULAR PLATES WHEN
ORDERED TO GAUGE.

THE WEIGHT OF 1 CUBIC INCH OF ROLLED STEEL 1S ASSUMED
TO BE .2833 POUNDS.

PLATES }// AND OVER IN THICKNESS.

| WIDTH OF PLATE.
THICKNESS OF PLATR.
1 Up to 75 Inches, ﬁhnhulﬂluh.‘} Over 100 Inches,
[
1 inch ' 10 per cent. 14 per cent 18 per cent
¥ g 2 « | 6 =«
o ) 10« 13 =«
T:F w I ﬁ w“ 8 “ 10 "
g “ |l ? [ E‘} " [ g 1]
i i w (1] # "
Tgl “ I 4 W 6 “ | 8 i
Over ._-—1—:—_‘ s# --u __5” _-u cgd | 6* o
Prates Unper 17 ¥ THICKNESS.
THIOENESS OF PLATE. | WIDTH OF PATE.
T, ’ Up to 50 Tnches. 50 Taches and Abovs,
i te o 10 per cent. 15 -per cent.
ﬁ “ ,!I‘ 8‘ ““ | 12* '
¥ “ % T .-& | 10 /&
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WOODEN BEAMS AND COLUMNS.

The results of the latest and most complete 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 Rail-
way Superintendents of Bridges and Buildings, October, 1895, at
which Mr. Walter Berg, Chairman of the Committee on Strength of
Bridge and Trestle Timbers, presented a report, extracts and tables
from which are given in the following pages.

The recent reports of the Forestry Division of the United States
Department of Agriculture, Bulletins Nos. 8 and 12, and Circnlar No.
15, contain reports of recent tests of American woods, and deductions
drawn therefrom by Prof. J. B. Johnson, and A. L. Johnson, who con-
ducted the work under the direction of Mr. B, E, Fernow, Chief of the
Forestry Division, 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
wooden columns given on the following pages have been specially
calculated for this book, using as a basis the information regarding the
properties of the various species contained in the reports above re-
ferred to.

EXPLANATION OF THE TABLES OF SAFE LoaDps 1N Pouxps, Uni-
FORMLY DISTRIBUTED FOR RECTANGULAR WOODEN BEAMS
ONE IncH THick, PAces 248 Tto 2568, INCLUSIVE.

General.

For convenience in use, three of these tables have been prepared,
each of which applies to woods having practically the same transverse
strength or allowable fibre stress per square inch.

The values given in the tables are the safe loads in pounds uni-
formly distributed exclusive of the weight of the beam itself for rectan-
gular beams one inch thick for spans from four to thirty-five 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
of the beam in inches, which will give approximately the deflection in
inches under the given conditions.
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In each table the deflection coefficient is given for one species of
wood only as shown, but the deflections for other species may be ob-
tained from these by proportion as explained herealfter.

For the reason that wood has no well-defined limit or modulus of
elasticity the deflections obtained bythe use of the coefficients are only
approximate and will vary, dependent upon the moisture content of the
wood and the character of the loading. The deflections thus obtained
are therefore only useful as a general indication of the amount of bend-
ing 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.

EXPLANATION OF THE TABLE OF SAFE LOADS FOR RECTANGULAR
BeaMs oF WHITE PINE, NORWAY PINE, SPRUCE AND
EASTERN FIR,

The various species of woods the values for which are included in
this table are calculated for an allowable fibre stress of 700 pounds per
square inch.

The deflection coefficients are given for white pine,and are based
on a modulus of elasticity of 1 000 000 pounds per square inch.

The lower dotted line crossing the table indicates the limits of spans
for which the deflection will exceed g5 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 g1 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
50 000 pounds per square inch which should be considered in cases
where the deflection should be closely limited to prevent damage
to decorative work or plaster on the ceilings. The coefficient of
deflection for Norway pine, spruce and Fastern fir for a modulus of
elasticity of 1200000 pounds per square inch may be obtained by
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multiplying those given in the tables for white pine by §, and fora
modulus of elasticity of 600 000 by multiplying the same by §.

The upper 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 fol-

lowing formula :
s R0

=

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 WHITE OAK AND SHORT-LEAF YELLOW PINE

The table is calculated for an allowable fibre stress for flexure of
1000 pounds per square inch.

The deflection coefficients are figured for a modulus of elasticity of
1100 000 pounds per square inch, but may be used for other, obtaining
the deflections for other moduli as explained heretofore.

The lower dotted line across the table indicates the limits of spans
for which the safe load will produce deflections greater than 1 of
the length of the beam. Values above the line will give less deflection
than this, and those below will give greater, based on a modulus of
1100 000 pounds per square inch. Similarly the upper dotted line in-
dicates the limit of deflection corresponding to a modulus of elasticity
of 550 000 pounds per square inch.
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The lower 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 lower zig-
zag line correspond to shearing stresses greater than the allowable
stress in the direction of the grain for short-leaf 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.

Similarly the upper full zig-zag line indicates the limits for shearing
along the axis for white oak based on an allowable intensity of 200
pounds per square inch.

EXPLANATION OF TABLES OF SAFE LoADS FOR RECTANGULAR
BeAaMs oF LONG-LEAF YELLOW PINE.

This table is computed for an allowable fibre stress of 1 200 pounds
per square inch and the deflection coefficients are calculated for a
modulus of elastiCity of 1700 000 pounds per square inch.

The limit for a deflection of ;}; of the span is indicated by the
lower dotted zig-zag line on the tables, the values below which corre-
spond to greater and those above to less than the limiting deflection.
The upper dotted zig-zag line indicates the limit of deflection for.a
modulus of elasticity of 850 000 pounds per square inch.

The full zig-zag line indicates the limit of allowable shearing stress
along the axis corresponding to an allowable intensity of 150 pounds
per square inch,

BEARING AT POINTS OF SUPPORT.

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 table on pages 244 and 245 is not
exceeded.

This may be obtained where necessary by the use of corbels or
bearing plates of harder wood so arranged 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 PRACTIOE,

# 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 exposed 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 or barns, enclosed shops and sheds, ete.

# Class D (moisture contents, 10 per cent.g—Stmcturcs in buildings
at all times protected from the outside air, heated in the winter, such
as roof trusses in houses, halls, churches, etc.

¢ 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, b5 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 columns and beams.

PROPORTION OF THE VALUES GIVEN IN THE « TABLES
OF SAFE LOADS FOR WOODEN BEAMS,” PAGES 246
TO 251 INCLUSIVE, TO BE USED IN ORDER TO
OBTAIN THE SAFE LOADS FOR THE VARI-

OUS CLASSES OF STRUCTURES RE-

FERRED TO ABOVE.

Olasses, !'d]nw?iu.‘_" _lll Others,
1.00 1.00
1.156 1.08
1.40 1.18

1.56 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 254 AND 255, IN
ORDER TO OBTAIN THE SAFE LOADS FOR
THE VARIOUS CLASSES OF STRUCTURES

REFERRED TO ABOVE.
(lasses, Tellow Pina, 1 All Others,
R e WATR Ay i s 5 Sy 0.20 | 0.20
e R A e s e e o 0.23 0.22
A L AT 0.28 0.24
Clase B bk i Svnnvanie ava e 2l 4 08 025

SPECIFIC GRAVITY AND WEIGHT PER FOOT
FOR VARIOUS EKINDS OF TIMBER.

|

» 3 | Weight per
Name of Wood. e | e pand
Gravity. | Cubic Foot.
Measure,
White Oak . ...... SR Syt ceeas| 080 49,94 4.16
Wiite Proedl /ol casi v b s AL PSS 23.72 1.98
Southern Long-leaf or Georgla Yellow Pinel  0.51 31.84 2.65
Douglas, Oregon and Wash- [ Yellow Fir,| 051 31.84 | 265
on Fir or Pine, Red Fir...| 046 28.84 2.40
Non ern or Short-leaf Yellow Pine, ..... 0.61 38.08 3.17
Red Pine, . .... A s e b e 0.50 31.21 2.60
Noeway Bine b ansscaiise 0.50 31.21 2.60
Canadian (Ottawa) White Pine . ....... 0.60 37.46 3.16
#  (OntarioyRed &« .. .., 0556 | 34.34 2.88
Spruce and Eastern Fir, ............... 0.40 24.97 2.08
EIOLK. St eh it e fa te e s LA 0.40 24.97 2.08
YD cal v N b AL R W AR 048 1 LR 2.39
Colary 8 vusasisie e kT s A I At ¢ 037 | 2310 1.93
CBAMRNE o, o oans v sgepns ok 134 aiate 0.66 | 41.20 343
California Redwood. ... . I 0,39 24.16 2.01
California - Spruce........ Veb e e 0.40 24.97 2.08

The specific gravities and weights given nbove are the averages of a
large number of determinations by various authorities, for woods con-
taining less than 15 per cent. of moisture or such as are commercially
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,




CAMBRIA STEEL.

SAFE UNIT STRESSES FOR TIMBER.
RECOMMENDED IN Burreriy No. 12, U. S. DEPARTMENT OF

AGRICULTURE.

Division of Forestry.
Safe Unit Stresses at 18¢; Moisture.

| bg E 24 !3 I i
A E IR
Specis. 3h| 37 (23| %5| 2E| 25 | %8
HECIFREHE R by
ma S5 |
_ The | The | The | Do | bbe | The | T
deaf Pine (Pinus
. ustris) D . ....... 1550 720000, 1.30 1000 215 | 12000 | 125
Short-leaf Pine (Pinus ‘ | |
echinata) D......... 1300 600000, 1.30 840 216 | 9000 | 100
" White Pine (Pinus stro- I | | ‘
s L o O 880 4350000 1.00 700 147 | 7000 | 75
Norway Pine (Pinus res- l '
) sessessasses.| 1090 566000 . 760 148 | ....
Colorado Pine (Pinus m‘m m' o
| ponderosa) ....... - | P sl (E8
Douglas Fir (Pseudot| | |
suga douglasii) .....| 1320 690000 ....| 880 167 | .... |...
Redwood (Sequoia sem- |
) AR R 1440 226000 ....| 650 115
Red Cedar (Juniperus |
virginiana) .........| 1000{ 835000| ....| 700/ 250 | .... | ...
Bald Cypress (Taxodium
distichum) D , . ..... 1000| 450000 1.10[ 675 120 | 6000 | 60
White Oak (Quercus
alba) D ............| 1200 650000 1.25 800 400 | 10000 | 200
Factor of Safety ...... B2 1 5 3 1] 4

| the Forestry Division.

in column,

The values marked « D" were obtained from experiments made by
The other values were obtained from various
sources, chiefly the 10th Census Report, but so modified as to give
| results comparable with Fo
a values of strength multiply safe loads by factor of safety given
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
| always fail in some other way, usnalﬁr
I crushing strength across the grain in above is based upon a
crushing of § per cent. of the cross sectional height of the piece.

Division values, To arrive at true

by shearing,
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AVERAGE ULTIMATE BREAKING UNIT
Recommended by the Committee on

Association of Railway Superin

Fifth Aonual Convention,

Tension.
Kind of Timber,
With Grain. | Across Grain,

e Ol s e i s R el S e TR e 10000 2000
VIS PIEL e  Rh e atw et e a A e e 7000 500
Southern Long-leaf or Geocgla Yellow Pine . . . ... 12000 800
onand YellowFir . . . .. ... ... 12000 S

mgton ir or Pine (Red Fir)... .« » .« . .| 10000 iy e
Nonhernm-Shott-Ieaf ellowPine. ., « .« o avs's 8000 500

Read Plowc . ol aras mm s sodiyae wh i 500
Norway e s Al
Canadian éOr.tawag White Pme

Canadian (Ontario) Red Pine .
Spruce and Eastern Fir. . .

emlock
Cypress .
Cedar . .

California Redwood . . . . .
Calliornin Spratdl A0 JLE. 2o o < GG DS o nn

AVERAGE SAFE ALLOWABLE WOREKING UNIT
Recommended by the Committee on

Association of Railway Superin

Fifth Annual Convention,

Tension,
Kind of Timber, g } ;
With Grain, | Across Grain.
Factor of Safety, e |, O M. .
IR ORI ¢ oE a5 el s ¥ (a8 s el i, st inlele Al 1000 200
T e N 00 50
Southern Long-!mf or Georgia Yellow Pine . . . . .. 1200 60
Douglas, Oregon and Yellow Fir . . . . . « o u v« & 1200 c e
flington Ficor Pint (Red Fir).. . o' o a0 556 5.8 1000 ek
Noﬂhm or Short-leaf Yellow Pine . . . ... Sy 1 800 50
Red'PIng . s s vv iiviw 25 Wre 200 50
Norway Pine... . .., . i 800 Frs
Canadian Or.tawa{ White Pine 1000
Canadian (Ontario) Red Pine 1000
Spruce and Eastern Fir, , . . 800 50
emlock . s s o v welv e . 800 Fi s
[y = SR S S 800 .
.............. 800 TS
Chestant, . . o'y . ava'v s 800 .
Callforpii Redwood: 201 o ris ! shbtions metuls o o 700 .
CalomBa SOHICE, + o v s v s s mea e e s

S R il o g s e el e
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STRESSES, IN POUNDS, PER SQUARE INCH.
#t Sirength of Bridge and Trestle Timbers."”
tendents of Bridges and Buildings.
New Orleans, October, 1895,
Compression. Transverse. Shearing.
Wil.h.Grain. | . | Extreme Fibre | Modulus of With | Across
Bod Besring. |0 phon” (TSN gtngs, | Bastiity, | Gain | Grin.
7000 4500 | 2000 6000 | 1100000 | 800 | 4000
5500 3500 800 4000 | 1000000 | 400 | 2000
8000 5000 1400 7000 | 1700000 | 600 | 65000
8000 8000 1200 gggg 1400000 | 6800 |.. . .
*6000 4000 | 1000 | 6000 | 1200000 | 400 | 4000
6000 400! 800 5000 | 1200000 ... |-+ . .
6000 800 4000 | 1200000 |. . .. Sk
et 5000 L E e 350
s, 5000 S 5000 | 1400000 | 400 Biva
6000 4000 700 4000 | 1200000 | 400 | 3000
s 4000 600 3500 8000 8B0 | 2500
6000 4000 700 5000 800000 |. . . o] o .
6000 4000 700 5000 700000 |. . . .| 1500
| SIS 5000 200 5000 1000000 | 800 | 1600
s 4000 800 4500 70000 400 |... .
- . 4000 IS 5000 ' 1200000 '. .. .'. ...
STRESSES, IN POUNDS, PER SQUARE INCH.
“ Strength of Bridge and Trestle Timbers.”
tendents of Bridges and Buildings.
New Orleans, October, 18g5.
Compression. Transverse. Shearing.
With Grain. Extreme Fibre | Modulus of | With | Across
End Bearing, !Uﬂh;?ﬁnﬂgﬂﬂf AerossGrain,|  iress, Elasticity, | Grain. | Grain,
Five, |:h:vs: _ Four, Sin. Two. Tour, _F_onr.:
1400 200 500 1000 550000 | 200 | 1000
1100 700 200 700 000 100 800
1600 1000 350 1200 850000 | 150 | 1250
1600 1200 300 lggg 700000 | 150 |... .
1200 | ‘800 250 | 1000 | 600000 | 100 | 1000
1200 800 200 800 600000 |....[-...
1200 800 200 700 600000 |.. ..
1000 W 100
T 1000 N S 800 700000 | 100 1
1200 800 200 700 60000 100 750
B 800 150 600 450000 100 600
1200 800 200 800 r 45000 LTI | -
1200 800 200 800 850000 |....| 400
Rhis o 1000 250 800 00000 | 150 400
“e e 800 200 750 | 350000 | 100
800 £ 800 ' 00 1.0 SR
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SAFEH LOAD IN POUNDS
FOR RECTANGULAR
OF WHITE PINE, NORWAY PINE

Allowable fibre stress 700 pounds per square inch safety factor 6.

Safe loads for other factors of safety may be obtained as follows :

Span Depth of Beam in Inches. e s
in White Pine,
Feat, 4|5 6 7|8|9 1011 |12 (18|14 | v
4 | s11) 4862 700| osa'12u4| 1575 | 1944 | 2352 | 2500 | 3085 | 3sm 34
5 | 249 389|560y 762] 996] 1260 | 1556 | 1882 | 2240 | 2620 | 3040 | .58
6 | 207| 324] 467 635} 830| 1050 | 1206 | 1569 | 1867 | 2191 | 2541 76
7 |"178 278 400) 54| 7iHy_ 900 | 1111 | T8 1600 [ 1878 | 2178 | 1.08
8 | 156] 2353 550 476| 6227 7E8 |72} 1176 | 1400 | TTGH3 [ 1006 | 134
9 | 138] 216 311| 423] 563 700 | 864 [ IO 1244 | 1460 [TEST| 170
10 | 124| 194| 250 381 408| 630 | 778 | 941 | 1120 3 1314 | 1526 | 210
1L | 113| 177| 255| 36y 458( 578 | 707 | 856 | 1018 |II95 7 1386 | 254
12 (10| 162{ 233 818% 415 525 | 648 | 784 | 933 | 1095 [I0| s.02
18 | 96| 150{ 215 203['38% 485 | 508 | 724 | 862 | 1011 [ 1178 | 3.56
14 | 89| 139 200| 272| 356]_ 450 | 556 | 672 | 800 | 939 [ 1080 | 412
15 | 3 100 187) 254/ 3%2| 420} w19 | 627 | 77| 876 (1016 | 48
16 | 78 122] 17| 238( 311) S04 386 563 | 700 | 82| 93| 5.8
17 | 78| 114] 165 224| 298| 871 | 458§ 554 | 630 | 773 | 897 | 6.0
18 | 60| 108{ 156) 212{ 277| 850 | 432 | 62y 622 | 70 | 847 | 6.80
ol s 147) 201 262( 852 | 400 | 495} 5S9 | 602 | s02 | 7.58
20 97| 140 191) 49| 315 | 389 | 471 | 5603 657 | 762| 840
21 98/ 133) 162 297 800 | 870 | 448 | 533 [TEIHY 726 |  9.26
2 88f 127| 173| 226 286 | 854 | 428 | 509 | 597 693 | 10.16
2 85| 122{ 166( 216 274 | 838 [ 409 | 487 | &72 7G| 1
21 117) 150 207| 263 | 824 | S92 | 467 | 648 | 635 | 1220
2 112| 152( 100| 252 | 811 | 376 | 448 | 526 | 610 | 1313
26 108) 147| 191 242 | 290 | 862 | 431 | 506 | 586 | 14.20
27 104) 141|184 233 | 288 | 849 | 415 | 487 [ 565 | 1631
28 100| 136( 178| 225 | 278 | 336 | 400 | 469 | 64 | 1646
29 97 181 172 217 | 268 | 825 | 386 [ 450 | 526 | 17.66
30 93| 127| 166{ 210 | 250 | 314 | 873 [ 438 | 508 | 18,90
31 90[ 123| 161 208 | 251 | 804 | 361 [ 42¢ | 402 | 2018
32 88| 119( 156) 197 | 243 | 204 | 850 | 411 | 476 | 21.50
33 85| 115 161) 191 | 236 | 285 | 539 | 898 | 462 | 22.87
k11 12| 146 185 | 220 | 277 | 320 | 887 | 448 [ 248
85 109l 142) 180 | 222 | 269 | 820 | 876 436 | 2573
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UNIFORMLY DISTRIBUTED
' BEAMS ONE INCH THICK
AND SPRUCE OR EASTERN FIR.
Modulus of rupture 4 200 pounds per square inch,
6
New safe load = Safe load from “"’"xiuwmm‘
Deflection
ml Depth of Beam in Inches, Cosficiontfor
ia Whito
Foot, 15'16 17 |18 | 10 | 20 | 21 | 22 | 238 | 24 v
9 1N4|2212 2498 | 2800 | 8120 | 8457 | 3811 | 4183 | 4571 | 4978 | 170
10 (17501991 2248 | 2520 | 2508 | 3111 | 3430 | 8764 | 4114 | 480 | 210
11 {1601'1810 2044 {2001 | 2552 | 2898 | 8118 | 3422 | 8740 | 4078 | 25
12 (TI3510) 1573 | 2100 250 | 2506 ( 2558 | 3137 | 3428 | o7 | 32
| 13 [1346]1561; 1729 | 1968 | 2160 | 23 3638 | 259 | 8165 | 8446 | 8.5
14 12501422 16063 1800 | 2056 | 2222 | 2450 | Opw0 | 2980 [ 8200 | 412
1% 1151{1323 1499 | 1680 § 1572 | 2074 | 2267 | 2510 | 2748 | 2087 | 4.7
16 |10941244] 1405 | 1675 17557 10443 2144 | 2858 | 2571 | 2800 |  5.39
17 10291171 1322 | 1482 | 1652 | 1530 2078 3 2214 | 2120 | 2635 | 6.07
13 | 9721106 1249 | 1400 | 1660 | 1725 | 1906 | 128 | 2180 | 650
10 | 0211048 1183 | 1326 | 1478 | 1637 | 1805 | 1081 |26 : 2858 | 7.5
20 | 75| 996, 1124 | 1260 | 1404 | 1556 | 1715 | 1852 | 2057 | 2240 |  8.40
21 | 83| 048] 1070 | 1200 | 1337 | 1481 | 1633 | 1703 | 1950 | 2183 |  9.%6
2 | 705/ 905 1022 | 1145 | 1276 | 1414 | 1559 | 1711 | 1870 | 2086 | 10.16
23 | 761 8es] 977 | 1006 | 1221 | 1853 | 1491 | 1697 | 1789 | 1043 | 111
a4 |79 ss0| e57 | 1060 | 1170 | 1206 | 1420 | 1560 | 1714 | 1867 | 1210
.
25 | 7008 795, 899 | 1008 | 1123 | 1244 | 1372 | 1606 | 1645 | 1792 | 13.13
96 | 678] 766;_ 865 | 009 | 1080 [ 1197 | 1310 | 1448 | 1582 1728 | 14.20
a7 | 648 737]" 7855 033 | 1040 | 1152 | 1270 | 1304 | 1524 | 1650 | 15.31
28 | 625 711) 803} 000 | 1008 | 1111 | 1225 | 1544 | 1460 | 1600 | 16.46
20 | 603 6s7| 775 |TS6U s 908 | 1073 | 1183 | 1208 | 1410 | 1545 | 17.66
30 | 6% 661 749 | S10} 936 | 1067 | 1143 | 1255 | 1571 | 1498 | 15.90
31 | 565 642 725 | 813 | D063 1004 | 1106 | 1214 | 1827 [ 1445 [ 208
sa | 647 703 | 787 | &7 00727 1072 | 1176 | 1236 | 1400 | 2150
33 | 534 603 681 | 764 | 860 | 04311059 | 1141 | 1247 | 1858 | 2287
o4 | 515| 5s6| co1 | 7 | s26 | 015 [Wo0YT 1107 | 1210 | 1818 | 2428
35 | 500 569| 612 | 720 | 802 | 889 [ 980 | 1076 { 1170 | 1280 | 25.78
30 | 486/ 533) 624 | 700 | 780 | 864 | 53 | 1046 11457 1244 | 27.22
87 | 473 638| eos | os1| 7o0 | s41| 927 | 1017 | 112 [ MATT| 2875
88 | 400 524 502 | ce3 | 730 | s19| 903 | o1 | 1088 | 1179 | 3032
20 | 440 511) 576 | 616 | 720 | 798 | ss0| 965 | 1056 | 149 | S19¢
40 | 438/ 408 562 | &30 | 702 | 78| sss | oan|1020 | 1120 | s3.80
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SAFE LOAD IN POUNDS

FOR RECTANGULAR

WHITE OAK AND

Allowable fibre stress 1 000 pounds per square inch safety factor 6.

Safe loads for other factors of safety may be obtained as follows :

Deflaction

Span nep‘lll of Beam in Inches. Goefficient for

Whits Oak,
8 ‘ g | 10| 1 I 12 | 13 | 14 v
4 1778| 2250 mmtwllmu 1604 | 5444 31
5 1422] 1800 | 2222 | 2659 | 8200 | 8756 | 4356 48
6 | 206 463 667 9071185 1500 | 1852 | 2241 | 2667 | 8130 | 3630 ]
7 | 254 897 571‘|"."f§iﬁiéil 1286 | 1587 | 1921 | 2286 | 2683 | 8111 04
8 | 200 1.2
9 1.55
10 1.01
1L 3643 231
12 3331 750 1 275
13 | 137) 214 208 W10; 547 692 | 855 | 1034 | 1231 | 1444 87 sm
14 | 127| 198] 286/ 880/°50S! 643 | 704 | 060 | 1143 | 1341 | 1556 | 374

L]

15 | 119 185| 267| 363 4741 600 | 741 | 896 | 1067 | 1252 | 1452 |  4.30
16 | 111] 174 250| 340| 444{"5637 604 | 840 | 1000 | 1174 | 1361 | 4.89
17 | 105| 163 235) a20| 418 5201 654 | 701 | 9 | 1105 | 1281 | 5.52
18 | ool 154] 222 802! 895/ 500 [ G173 747 | 80 | 1048 | 1210 | 619
19 | o4l 146l 211 287| 874 474 | 5851 708 | s12| 988 | 1146 | 6.89
20 | sof 139| 200| 272| 356/ 450 | 556 | 6721 500 | 939 | 1089 [  7.64
o1 | =5/ 132| 100] 250/ 330 420 | 520 | 640 " 7G2 7 804 [ 1087 | 8.2
22 | &1} 126] 182| 247/ 823 409 | 505 | 611 | 727 864 990 | 9.4
21 | 77| 121| 174] 287| 809 801 | 4s8 5| 696 | 8167 47 | 100
2 116 162) 227} 296| 875 | 463 | 560 | 667 | 782 i 907 | 11.00
% 111 160{ 218/ 284| 860 | 444 | 538 | 640 | 751 | 871 [ 1198
2 107| 154| 200 274| 846 | 427 | 517 | 615 | 722 | 88| 1201
27 103 148 202{ 263 833 | 412 | 498 | 598 | 695 | 807 [ 13.92
2 00| 143| 194) 254| 821 | 897 | 480 | 571 | 671 | 7B | 1497
2 138| 188| 245/ 810 | 383 | 464 | 552 | 648 | 751 | 16.06
30 1331 181| 237| 800 | 370 | 448 | B33 | 626 | 726 | 1718
31 129/ 176/ 220| 200 | 858 | 43¢ | 516 | 606 | 703 | 18.35
32 125| 170 222| 281 | 847 | 420 | 500 | 587 | 681 19.55
33 121] 165 215 273 | 837 | 407 | 485 | 569 | 660 | 20.79
3 118] 160| 209) 265 | 227 | 895 | 471 | 552 | 641 | 2207
35 114] 156 208l 257 | 317! 884 | 457 | 537 | 602 | 2339

Safe load for beams of Douglas and Oregon Fir or Pine {} of above.




CAMBRIA STEEL. 2561

UNIFORMLY DISTRIBUTED
BEAMS ONE INCH THICK
SHORT-LEAF YELLOW PINE.
Modwlus of rupture 6 000 pounds per square inch.
New safe load == Safe load from table oo e

Span Depth of Beam in Inches. ‘,. Deflection
in == — | White Ouk.
Feet. 15.1&‘ 17 18‘19‘20 21 |22 (238 (24| ¥y
9 mstmwl 8368 | 4000 | 4457 | 4938 | 5444 | 5975 | 6531 | 7111 1.55
10 2500'!33441 8211 | 8600 4011'4444 4000 | 5378 | 5878 | 6400 | 1.01
11 [2073/2586] 2919 | 8273 | 8046 | 4040 | 4456 | 4889 | 5343 | 5818 | 2.1
12 (205312370| 2676 | 3000 | 8343 | 8704 | 4088 | 4481 | 4808 | 5358 | 2.7
13 (1923]2188] 2470 | 2760 | 5085 | 3419 | 8760 i 4187 | 4521 | 4928 | 823
14 [178612082] 2204 | 2571 | 2865 | 8175 | 8500 | 8841 | 4198 | 4571 3.7
15 [1667(1896] 2141 § 2400 | 2674 | 2063 | 5267 | 8385 | 8919 | 4267 |  4.30
16 (1563 1778) 2007 [3350°3 2007 | 2778 | 8062 | 8361 | 3674 | 4000 |  4.89
17 [1471 167! 1889 | 2118 2350 ¢ 2014 | 2682 | 8163 | 3458 | 3765 |  5.52
18 [1380/1580] 1780 | 2000 | 2228 |26 } 2722 | 2988 | 8265 | 3556 |  6.10
19 Imm:nw 1690 | 1895 2111:2339 3579 ; 2830 | 3094 | 3368 |  6.80
20 uaoflm 1606 | 1800 | 2006 | 2222 | 2450 | 2689 2039 | 3200 | 7.64
21 11901354 1520 | 1714 | 1910 2116 | 2338 | 2561 |37 3048 | 842
22 [1136{1208] 1460 | 1636 | 1823 | 2020 | 2227 | 2444 | 2672 [ 2009 | 9.2
23 [1087/1237| 1396 | 1665 | 1744 | 1982 | 2130 | 2338 | 2556 | 2783 | 10.10
24 1042i1185 1338 | 1500 | 1671 | 1852 | 2042 | 2241 | 2449 | 2667 | 11.00
25 [1000/1188) 1284 | 1440 | 1604 | 1778 | 1060 | 2151 | 2351 | 2560 | 11.98
26 | 0621004] 1235 | 1885 | 1548 | 1709 | 1885 | 2068 | 2261 | 2462 | 1201
27 |"926;1058] 1189 | 1333 | 1486 | 1646 | 1815 | 1992 | 2177 | 2870 | 13.92
25 | 8931016} 1147 | 1256 | 1433 | 1587 | 1750 | 1921 | 2000 | 2286 | 14.97
20 | 862 981} 1107 | 1241 | 1383 | 1633 | 1600 | 1854 | 2027 | 2207 | 16.06
30 | ss3| 94| 1070 § 1200 | 1337 | 1481 | 1633 | 1703 | 1959 | 2138 | 17.18
81 | 506 918 1036 § 1161 | 1204 | 1434 | 1581 | 1785 | 1896 | 2065 | 18.35
32 | 781| S80] 1003 | 12577 1253 | 1380 | 1681 | 1681 | 1887 | 2000 | 19.55
33 | 758 862/ 73 | 1001 5 1215 | 1347 | 1485 | 1630 | 1781 | 1039 | 20.79
34 | 785 smi 944 | 1059 | 11807% 1307 | 1441 | 1582 | 1728 | 1882 | 2207
85 | 714) 813 917 | 1029 | 1146 | 1270 f 1400 | 1587 | 1677 | 1820 | 28.39
36 | 694 780 804 | 1000 | 1114 | 1285 } 1361 | 1404 | 1633 | 1778 | 2474
37 | 676 769 80S | 078 | 1084 1201 | 18247 1453 | 1580 | 1730 | 26.14
38 | 638 749 845 | 047 | 1036 | 1169 | 1289 1415 | 1547 | 1684 | 27.57
39 | 641) 720] 823 | 923 | 1025 | 1140 | 1256 | TBTHT 1507 | 1641 | 20.04
40 | 625 711 803 | 00 | 1008 | 1111 | 1225 | 1844 | 1469 | 1600 | 3055

Safe load for beams of California Redwood 3£ of above.




262 CAMBRIA STEEL.

SAFE LOAD IN POUNDS
FOR RECTANGULAR
LONG LEAF

Allowable fibre stress 1 200 pounds per square inch safety factor 6.
Safe loads for other factors of safety may be obtained as follows :

Span Depth of Beam in Inches. Deflection
in o — Coaff {1
Fot |2 5(6|7|8| ® |10 |11 12|13 |14 | ¥

4 | 533( §351200/163312133 2700 | 3333 | 4033 | 4500 | 5633 [ 6583 | .20
5 |[427| 667| 960/T8071707| 2160 | 2667 | 5227 | 8840 | 4507 | 5227 81
6 |"356; 556| 800/1089(1922) 1800 | 2222 | 2659 | 8200 | 8756 | 4856 | .44
7 | 805[ 475; 686 983/1219) 1543 | T905 | 2305 | 2743 | 3219 | 3788 61
8 | 267 4178 600 817/1067| 1850 | 1667 [ 2017 | 2400 | 2817 | 8267 79
9 | 287 870| 553} 726) 048| 1200 | 1481 | 1798 | 2138 2507 | 2004 | 100

L]

10 | 213 aasi.m 653; 858| 1080 | 1333 | 1618 | 1920 [ 2253 | 2618 | 1.24
1r [T194; 503{ 436| 5047 770; 082 | 1212 | 1467 | 1745 | 2048 | 2376 | 149
12 | 178} 278| 400) 544 7113 900 | 1111 | 1344 | 1600 | 1878 | 2178 [  1.78
18 | 164] 250; 369 503| 656 851 3 1026 | 1241 | 1477 | 1733 | 2010 |  2.09

£5 i
14| 152 233; 543 467, 610[ 771 | 9B2 i 1152 | 1371 | 1610 | 1867 242
15 | 142) 2221 320] 436! 560) 720 | 889 | 1076 § 1280 | 1502 | 1742 2.78

16 | 133 208, 800¢ 408 fas| 675 | 583 | 1008 | 12007 1408 | 1633 | 3.16
17 | 125] 196) 252} 884 502 685 | 784 | 910 | 1120} 1825 | 1687 |  3.57
18 | 119| 185 267} 363) 474| 600 | 741 | 896 | 1067 |7[%T § 1462 |  4.00
19 | 112 175 253 344} 449| 568 | 702 | 849 | 1011 | 1186 | 18757 446
20 | 107 167) 240| 827; 427 510 | 667 | 807 [ 960 | 1127 | 1807 [ 4.4
21 | 102} 159 220| 811; 40| 514 | 635 | 768 | 014 | 1073 | 1204 | 545
22 | o7 157| 218 m?l B88Y 491 | 606 | 733 | 873 | 1024 | m188 | o8
23 | 03 145| 209| 284 8713 470 | 560 | 701 | 835 | 980 | 1136 |  6.53
24 | 80| 130 200) 272 356; 450 | ‘556 | 672 | 800 | 989 (1080 [ 732
25 | 85[ 183 192' 261 341) 4321 533 | 645 | 768 | 901 [1045| 772
26 128 185 251| 828| 415! 518 | @21 | 738 | 867 | 1005 | 835
27 123) 178 242| 816 400 491 598 | 711 | 835 | 968 | 9.01
28 119 171] 233| 305 886 | 4763 576 | 686 | £05 | 938 | 90.68
29 115 ma-l 225 204| 372 | 460 ¢ 556 | 662 | 777 | 901 | 1039
30 111) 160| 218 284 860 | 444 | 5383 640 | 75L| &71| 1112
31 108 155! 211| 27| 348 | 480 | 620} e19 | 727 | s3 | 1y
32 150| 204| 267| 838 | 417 | 504 % 600 | 704 | 817 | 12.65
23 145) 198 250| 827 | 404 | 480 |"BSZr 683 | 702 | 13.45
34 141 192| 251| 818 | 892 | 475 | 565! 663 | 760 | 14.28
5 1871 187| 244 900 | 381 | 461 | H49% 644! T47 | 1518

Safe load for beams of Washington Fir or Pine, Red Pine, Canadian (Ontario)
Red Pine, Cypress, Cedar, Chestnut and California Spruce, 3{ of above.,




CAMBRIA STEEL. 253
UNIFORMLY DISTRIBUTED
BEAMS ONE INCH THICK
YELLOW PINE.
Modulus of rupture 7200 pounds per square inch.
L]
New safe load = Safe load from table % S (] T
Span Depth of Beam in Inches, Deflection
% : Coefficient.
Foet, lbilﬁ‘ 17 (18 | 19 | 20 | 21 | 22 |23 | 24 v
4800 | 5348 | 5026 | 6533 | 7170 | 7RS7 [ 8533 | 1,00
4320 | 4813 | 6333 | 5880 | 6453 | 7053 | 7680 1.2
3027 | 4876 | 4848 | 5355 | HB6T | 6412 | 6082 1.49
3600 | 4011 | 4444 | 4000 | 5378 | H8TS | 6400 1.78
3323 | 3703 | 4103 | 4523 | 4964 | 5126 | 5008 2.09
8086 | 8438 | 3810 | 4200 | 4610 | 5038 | 5486 242
15 |20002276| 2569 | 2380 | 3200 | 8556 | 3920 | 4802 | 4702 | 5120 2.78
16 18?5i2133 2408 | 2700 | 3008 | 3333 | 8675 | 4083 | 4433 | 4500 3.16
17 l?ﬁéi 2267 | 2641 | 2831 | 3137 | 3459 | 8796 | 4149 | 4518 8.57
18 |1667/1896| 2141 | 2400 | 2674 | 2063 | 5267 | 3585 | 8819 | 4267 4.00
19 157911795 2027 | 2274 | 2533 | 2807 | 8095 | 3396 | 8712 | 4042 4.46
20 l_E!!J_:!TOT 1927 | 2160 | 2407 | 2667 | 2940 | 8227 l 3527 | 3840 4.0
21 14291 2l 1835 | 2067 | 2292 | 2540 | 2800 | 3073 | ¥359 | 3657 5.45
22 |1864/13028 1752 | 1964 | 2188 | 2124 | 2678 | 2088 | 3206 | 3491 | 598
23 |1804/1484[ 1675 5 1878 | 2093 | 2319 | 2557 | 2806 | B067 | 3380 6.53
24 [1250/1422) 1606 * 1500 | 2006 | 2222 | 2450 | 2689 | 2059 | 8200 T2
25 [1200(1865( 1541 | 1728 | 1925 | 2133 | 2352 | 2381 | 2821 | wur2 | 772
26 [1154/1318| 1482 | 1662|1551 2051 | 2262 | 2482 | 2713 | 2054 |  8.85
27 |1111|1264| 1427 | 1600 | 1783 | 1975 | 2178 | 2300 | 2612 | 2844 9.01
28 (10711219 1376 | 1543 | 1719 | 1905 § 2100 | 2305 | 2519 | 2748 |  9.08
29 [1024/1177| 1329 | 1490 | 1660 | 1839 | 2028 ¢ 2225 | 2432 | 2648 10.39
30 1000}138 1284 | 1440 | 1604 | 1778 | 1960 » 2151 | 2351 | 2560 1112
81 | 9681101 1248 | 1394 | 1558 | 1720 | 1807 208274 2275 | 2477 | 1087
82 | 038/1067| 1204 | 1850 | 1504 | 1667 | 1838 | 2017 |"3307 3 2400 | 12.65
83 | 909/1034) 1168 | 1300 | 1459 | 1616 | 1785 | 1056 | 2187 | 2327 13.45
84 | 882/1004| 1133 | 1271 | 1416 | 1569 | 1729 | 1898 | 2075 | 2259 14.28
85 | 857| 975( 1101 | 1234 | 1875 | 1524 | 1680 | 1844 | 2013 | 2194 15.13
36 | 833 948/ 1070 | 1200 | 1337 | 1481 | 1633 | 1793 | 1909 | 2133 16.01
37 | 811] 923| 1041 | 1165 | 1301 | 1441 | 1589 | 1744 | 1906 | 2076 16.91
88 | 780| 893| 1014 | 1187 | 1267 | 1404 | 1547 | 1698 | 1856 | 2021 17.84
39 | 760/ 875| 088 | 1108 | 1234 | 1868 | 1508 | 1655 | 1809 | 1969 18,79
40 | 750| 853| 963 | 1080 | 1203 | 1833 | 1470 | 1613 | 1763 | 1920 19.76

Safe load for beams of Hemlock 4 of above,




254

CAMBRIA STEEL.

STRENGTH OF SOLID WOODEN COLUMNS OF
DIFFERENT KINDS OF TIMBER

1 = length of column in inches.

For various values of T

P=F %

1

d = least diameter in inches.

BASED ON THE FORMULA OF A. L. JOHNSON, C. E., U. S, DEPART-
MENT OF AGRICULTURE, DIVISION OF FORESTRY.

700 4 15¢
700

+ 1be F ¢

P = ultimate strength in pounds per square inch.

F — ultimate crushing strength of timber.

=

Values of F are those given in table on pages 246 and 247 herein.

Ultimate Strength in Pounds per Square Inch.
Northern or Short Leaf
Douglas, Ore- s‘“‘u M}:;f:ﬁ:’ : Yellow Pine, Red Pine,
gonand | ounadian (Otowa) Ty, B, Beuce | wat
Washington White Pins, White Oak. | and Eastern Fir, Hem- Pine,
Tellow Firor | o0 dion (Ontaric) lock, Cypress, Cedar,
Pine, Red Pine, California  Redwood,
California Spruce,
F | 6000 5000 4500 4000 3500
1
g Uk

1 5992 4993 4494 3994 3495
2 5967 4973 4475 3978 3481
3 5928 4940 4446 3952 3458
& 5876 4897 4407 3018 3428
5 5813 4844 4359 3875 3391
6 5739 4782 4304 3826 3347
o 5856 4713 4242 3770 3299
8 5566 4638 4174 3710 3247
9 5469 4558 4102 3646 3190
10 5368 4474 4028 3579 3132
11 5264 4386 3948 3509 3070
12 5156 4297 3867 3438 3008
13 5047 4206 3785 3365 2944
14 4937 4114 3703 32901 2880
15 4826 4022 3620 3217 2815
16 4718 3030 3537 3144 2751
17 4606 3838 3455 3071 2687
18 4498 3748 3373 2998 2624
19 4391 3659 3293 2027 2561

For safety factors for various classes of structures to be used in connection with
the above table, see p, 244.




CAMBRIA STEEL. 255
STRENGTH OF SOLID WOODEN COLUMNS OF
DIFFERENT KINDS OF TIMBER
For various values of 1
1 = length of column in inches, d = least diameter in inches.
BASED ON THE FORMULA OF A. L. JOHNSON, C. E., U, 5. DEPART-
MENT OF AGRICULTURE, DIVISION OF FORESTRY.
P—Fx W41
700 4 15¢ - c?
P — ultimate strength in pounds per square inch.
F = ultimate crushing strength of timber. ¢ =
Values of F are those given in table on pages 246 and 247 herein.
Ultimate Strength In Pounds per Square Inch.
P I Northern or Short Teaf |
Dongle, e | Gurg Ty s, | Jeown T, Rt B
yronad | ganadian (0tiowa) bl Becwey i, Soruce | .
ngton A White Oak. | and Eastern Fir, Hom- ;
Tlllogm Ir or &mmﬁn) lock, Cypress, Codar, st
TS SRy Nif:iln_?mn e T
¥ 6000 | 5000 4500 | 4000 3500
1
&8
20 4286 3571 3214 2857 2500
21 4183 3486 3137 2788 2440
22 4082 3402 3061 2721 2381
23 3983 3320 2988 2656 2324
24 3888 3240 29016 2592 2268
25 | 8794 3162 2846 2529 2213
26 3703 3086 2777 2469 2160
27 3615 3013 2711 2410 2109
28 3528 2941 2647 2353 2059
29 3446 2872 25856 2208 2010
30 3366 2805 2524 2244 1963
32 3212 2877 2400 2142 1874
34 3068 2557 2301 2046 1790
36 2934 2445 2200 1956 1711
38 2808 2340 I 2106 1872 1638
40 2690 2241 2017 1793 1569
42 2579 2149 1934 1719 1505
44 2476 2063 1857 1650 1444
46 2379 1982 1784 1586 1388
48 2288 1907 1718 15256 1335
50 2203 1835 1652 1468 1285
For safety factors for various classes of structures to be used in connection with
the above table, see p. 244,

sty o



2566

CAMBRIA STEEL,

SPHECIFIC GRAVITIES AND WEIGHTS OF

VARIOUS SUBSTANCES.

The Basis for Specific Gravities is Pure Water at 62 degrees Fah, Averags
Barometer 30 Tnches, Bpmﬁnmty v ';Efoﬂ“"
Weight of One Cubio Foot, 62,355 Pounds, Water =1. | “pounds,
Auir, atmospheric at 0 degrees F., under pres-
sure of one atmosphere, or 14, 7 pounds per
square inch, weighs g}5th as much as water, 00123 L0765
ATIINUAL. oo aiapianamicia s e me et o sess 2.6 162
Anthraclte, 1.3 fo 1 84; of Penn, 1310 1.7 . 1.5 98.5
broken,ofauy size;looge . .. isvan sy | BOEO 60
“ ¢«  moderately shaken .....[ c0cuisuas 56 to 60
i #  heaped bushel, loose, 77 to
83 pounds ,.......... R ke 3
“ “ a ton loose occupies 40 to
R enbicfeet ) ansRip eSS miee s
Antimony, €ast,....ceceicssrssnssivers.| 670 418
o T BT o/ St = e md ] 867 416
Ash, perfectly dry (see note p. 259) ........ 762 47
«  American white dry (see note p. 259) . il 38
Ashes of soft coal, solidly packed. .......... 40 to 45
Asphaltum, 1 to 1, 8 ....................... 14 87.3
Brass (copper and zinc) cast 7.8 o84 . ..... 8.1 504
S R R e L e s e ot 84 H24
Brick, best pressed . . .. DSl L sai i e v ie .| 150
« common and hard.......... oo R B e e e 450 125
sEtsoitintelanl, ., . . | Gesae f i aeRatc. oo o v swtet |00
Brickwork, pressed brick, finejoints. ....oilivinannen. 140
i medium quality .. ... sseseanes [saescrsnas 125
“ conrge, Inferior; 8o, . .o . e saemsls v es vaamen 100
“ at 125 pounds per cubic foot, 1
cubic yard equals 1,507 tons, and
17.92 cubic feet equal 1 ton ... .}.... A ] R e LS
Bronze, copper 8, tin 1 (gun metal) ........| 85 529
Cement, hydraulic. American, Rosendale,
ground and 10058 luia e iuies s bbb oo s oo st 56
o hydraulic. American, Rosendale, U.
Ssstrnck bush, 70 pounds ... o dlisviisnainl vocoesen
“ hydraulic. American, Rosendale,
Louisville bushel 62 pounds ....|.......... B
“ hydraulic. Amercan, Cumberland,
ground, loose. ..........0unnns oo s e LSRR OO
w“ hydraulic. American, Cumberland,
ground, thoroughly shaken ..... .......... 85
o hydraulic. English Portland (U. 5.
struck bushel 100to 128) ....... vesenmennail i Siito102
“ hydraulic. English Portland, a
barrel 400 to 430 pounds. ... ... | cvievennnn | vovienes
“ hydraulic. American Portland, loose|.......... 88




CAMBRIA STEEL.

257

SPECIFIC GRAVITIES AND WEIGHTS OF

VARIOUS SUBSTANCES.

Tho Basis for Specific Gravities is Puro Watar at 62 degrees Fah,| B
Barumotar 30 Tnches. Spacifi Gravity. wﬂ.ﬁﬂ%'
Weight of One Cubio Food, 02355 Pounds. Water =1, | “pounds,
Cement, hydraulic. American Portland, thor-
oughly shaken....... e e yin s di ekl 210
Chnrconlofpincsandouks,............... vesasanssa] 15 t0 30
R e e R ety U 5 156
Cherry, perfectly dry (see note p. 959) ...... 672 42
Chestnut, perfectly dry (see note p. 259) . .660 41
Clay. ters’, dry, 1.8t0 81, ....cieeeennedl 19 119
ry in lump, loose ,.......coinieneen sessesssss| 63
Coal bituminous, solid, 1.2 to 1.5........... 1.35 84
bituminous, wlu.l Cambria (.o e L
LR A0, 5 vn enan s semredsmnmen fanarh s ol LA NN
«  bituminous, broken, of any size, loose. .|....c00ue. | 47 to52
#  Dituminous, moderately shaken ....... SO 51 to 56
“  bituminous, a heaped bushel, loose, 701
1078....“.... ................ SH AR RS da e W
« Dbituminous, { ton occupies 431048 cubic
DB o o iraisibes baad o4 oot Rae
Cﬂke, IIODSC, gwd qull-llty ...... secamnmman |t
“ loose, a heaped bushel, 35 042, ...
« 1 ton occupies 80 to 97 cublc feetivuss:
Corundum, pure, 3.8t04............ ey

Copper, cast, 8610 88...........0c0neennn
st ollad B 0§ e s S ety e e T
Cork, dry (see note p.259) .......000uuene

Cypress, American (see note p. 259) .......
Earth, common loam, perfectly dry, loose. ...|.
“ perfectly dry, shaken. .
“ o « perfectly dry, rammed.
“ “ «  sglightly moist, loose., .| easiiuses
“ w“ “  more moist, loose, ., ., e waei iy
“ " «  more moist, shaken . .|,.........
“ “ “ more moist, packed...|..... L
“ “ “« assoftflowingmud....|.......¢.4
“ . “  as soft flowing mud well
preimedl L e s s A b
Elm, perfectly dry (see note p. 259) ........ Rl
BN ie s /sy hes s o Mas sletmalaiisiekio sesnne 2-3
Glass, 25to 3.4b........ P o T S g 1
«  common window... ..., Cusena v b B0
Gneiss, common, 2.62 to 276 ....oo.....nl, 2.69
¢ o loose piles, siivimenn v ienses Y S
Gold, cast, pure or 24 karat.....co0nvnun... 10.258
4 pure, hammened’ ... oo esnnnsnashos s AEH
Cranile, BEOtOEBE .« . oo sermesonnnansn My Bn i

70 to 76
66 to 68
75 t0 90
90 to 100
104 to 112

110 to 120
35

162
186
167
168
96
1204
1217

170




258 CAMBRIA STEEL.

SPECIFIC GRAVITIES AND WEIGHTS OF
VARIOUS SUBSTANOES.

Tho Basis for Specific Gravities is Purs Water at 62 dogrees Fab,,
Barometer 30 [nches, lp&nﬁnmy
Waight of One Cuble Poot, 62.355 Pounds, Water = 1,
Greenstone, trap, 28082, ............... 8,00
ﬁypnm » plaster of Paris, 2.24 t0 2.30........ 227
emlock, perfectly dry (ue note P 259) 4
Hicko! “ e .85
15 M R o ivonss SO | 88
Imn,cﬂsl.rgtg'“..]........ ..... dok S ;g
“ oundry, cold .....eiueen &
“ g'l'e)f . MO . v s sanens «os| 694
“ wrought.............. 7.69
Lead, commercial ........ ... 11.88
ngnumvitae(dry) ceseens| J006-1.83
Lmutoneandmxrbles R R savi] NES
DBy qulek o vvvavvanvssssavinsvadaenansy] L
«  quick, ground, well shuir.e.n. per struck
bushel 80 pounds .......cc00ieens
» quick, ground, thoroughly shaken, per
struck bushel%fi o IR RN IR
Locust, dry (see note p J'o..... ......... 7
Mahogany, Spanish, dry (see note p. 259) . 85
“ Honduras, dry (see note p. 2&9) will 86
Maple, dry (see note p. 268) vvveuvveanrans 79
Marbles (see Limestone)
Masonry of granite or limestones, well-dressed|..........
“ of granite, well-scabbled mortar rub-
ble, about } of mass will be mortar|,.........
“ of grlmte, well.scabbled dry rubble.|..........

“  of granite, roughly scabbled mortar
rubble, about } to } of mass wtll
be mortar., .. danis

«  of granite, scabbled dry rubble .

“ of sandstone, } less than gmmte e, i

Masonry of brickwork (see Brickwork)

Mercury, at 32 degrees Fah , .. .000vvnva...| 1862
Mic:,?.?'ﬁto8.1......................... 2.93
Mortar, hardened, 14 t0 1.9 ........... =yel 10D
Mud, dry.dose..... ........ b enad ob
“ wet,;lodenlelypressed.......................
g0 B IS0, 5 Senrbivine eweenieisieinin i s e
Oak, live, pezl';;ctly dry, ,88-1.02 (see note p.

«  white, perfectly dry, .66 10 .88 (see note|

red,blackzsp';rfldry .......... N

" ’ ectly sesmsnnssnansnsnans seewe
PEATONNL | o' o 08 ko 0 bronswivtenroism wapupis 878

Iy
wuigwmu

Oubia Poot,
187
141.6

25

53

574
446
450
433
480
709.6

41 1083
164.4

9%

64

75

44

53

35

49

165

104 to 120
69.3
48

Riodh
548




CAMBRIA STEEL. 259

SPECIFIC GRAVITIES AND WEIGHTS OF
VARIOUS SUBSTANCES.

Tho Basla for Specific Gravities is Pure Water at 62 degroes Fab,|  \verape w““‘:ﬂ]“

Barometer 30 Inchos, Specific Gravity, l}n‘m l'm

Weight of One Oubio Foot, 62,355 Pounds, B Lol T
Pine, white, perfectly dry, 85 to 45 (see note

P ZI T e B A0 25
«  yellow, B onhcrn. perfectly dry, 48 to

BB (seenote D BD) weeseicnosnens 55 343
“ yellow, Southem. periectly dry, .64 to .8,

(seenotep. 269) ...cveeeencccnsn. a2 45
ll:ml.];d .......... 25 9 ........ lig g?
oplar, dry (see note p. asasdaissnnens '
e ot L LR R S T
LR 5 o 0.0 b - B siih s saReEmawE n T e 2.65 166
ROBION oot Ve 58w e v i s LSS v g 1.10 68.6
Salt, coarse, (perstruck I.mshe] Syracuse, N.Y.,|
56 pounds). ..... essannensptsdavsascens|essrunsene | Hb

Sund, of pure quartz, perfectly dry and loose.|..........| 90to 106
¢  vyoids full of water,....|.....000s. | 118 t0 129

“ “ «  yery large and smalll
grains, dry . ..... cosfsinmnpnane | 11T
Sandstone, 2.1 to .78, 181 to 171 ........... 241 151
“ qua.med and piled, 1 measure solid
makes 1§ (about) piled....... 86

Snow, fresh fallen ,............ cenn
«  moistened, compacted by rain.

Sycamore, rfactly dry (see note 259).... 59 7
Sii.les. redpzr black, 2.4 to 2.8...13 ......... 2.6 162
e e P PR S AR B B 655
Shates RE 0 R s in s shvdsBaasvitanns sns| B 176
Smwlonc.lgﬁgwd%ys 259 2.:3 1g
Spruce, perfec see note p. 269) ...... .

Sul R R Yt A B .| 200 125
Talltie s s ool v e sy e A P A B 58.6
53 T oy R A A T e o tey I | 62,355
Tin, Cast, T2 0 TH oo eorsnvavsnannsenans 7.35 459
Walnut, black, perfectly dry (see note p 259).| .61 33

Water, pure rain, distilled, at 32 degrees F.,
Bar. 30 inches. [,..vuev..s | 62417

“ “ LU at 62 degrees F,,
Bar, 30 inches.| 1 62,356
“ o “  at?2 degrees F.,
Bar. 80 inches. |, .| 897
“  5ea, 1026101080 .. eruurnuirnnanes| LOSS | 6408
Zinc or spelter, 6810 7.2.................. 7.00 437.5
Norg.~Green timbers usually !reigh fmm om-ﬁﬁ.h to nearly one-half more than
dry: ordinary building timbers, tolerably d, onesixth more,




260 CAMBRIA STEEL.
STANDARD DECIMAL GAUGE.
¥ y 3 ) Welght per Square Foot
Standard Thickness in Approzimats in Pounds, Avoirdupois.
AU oo s Treatons Ten, IRON, STHEL.

W Basis—480 | Basis—489.6

in Inches, of an Inch. in MiHimetres, Pounds per Cubis| Pounds per Cubis

Foot, Foot,

002 1-500 05080010 08 0816
004 1-250 .10160020 .18 .1832
006 3-500 .15240030 24 2448
008 1-125 20320041 32 8264
010 1-100 254000561 40 4080
012 3-250 .30480061 48 4806
014 7-600 35656680071 56 5712
016 2-126(+)| 40640081 64 685628
018 9-500 45720001 72 77844
020 1-50 50800102 80 8160
022 | 11-500 55880112 .88 8076
025 1-40 83500127 1.00 1.0200
028 7-250 S71120142 1.12 1.1424
032 4-1256(h+) 81280163 1.28 1.3058
036 8-250 01440183 1.44 1.4688
040 1-25 1.01600203 1.60 1.6820
045 8-200 1.143002290 1.80 1.8360
050 1-20 1.27000254 2.00 2.0400
08656 | 11-200 1.39700280 220 2.2440
060 8-50 (yy—)| 1.52400305 2.40 24480
065 | 13-200 1.656100330 2.60 2.6520
070 7-100 1.77800356 2.80 2.8660
076 3-40 1.80500381 3.00 3.0600
.080 2-25 2.03200406 8.20 3.2640
085 | 17-200 2.16800432 8.40 3.4680
090 8-100 2.28600457 8.60 8.8720
095 | 19-200 241300483 3.80 3.8760
.100 1-10 2.54000608 4.00 4.0800
110 |11-100 2.79400659 4.40 4.4880
126 1-8 8.17600630 5.00 5.1000
135 27 200 3.42000686 540 5.5080
160 3-20 8.81000762 6.00 6.1200
.1656 | 33-200 4.19100838 6.60 6.7320
.180 8-50 4.567200014 7.20 7.3440
200 1-5 5.08001016 8.00 8.1800
220 | 11-50 5.68801118 8.80 8.9760
240 8-256 6.00601219 9.60 0.7920
250 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 Rallway Masr.er Mechanics’ Associa-

tion and by zboul seventy-two ol‘ thc pnncipal railroads of the Umled States,
Canada and M The

Was reco

the

American Institute of Mining Engmeem in 1877 and by the American Society of
Mechanical Engineers in 1895,




CAMBRIA STEEL. 261
WIRE AND SHEET METAL GAUGES.
In Decimals of an Inch,
ok | Washburn & o
llmm' | :lm Manu- 1mar1m| SR
Number  |"E38®!Amerioan or|  United $iates  fosturing o, Trenton Sie 0nihulwﬂfﬂ
o | Brewnd iBtandard Gings for| xnd John A | Troa o, | e Baglish
of Stnbs 258 | Serew | Legul
| Irm Shest and Plaste | Roobling's | yip | Wire | Standard
G858% | Wiy (Wire Gange| Lron and Sl | “m U | Guuge, | o Wire
Glm' Wire suge, Gsuge.
[ Gauge.
[
0000000 it : P
000000, . . |- .40 468756 4600 |. . . ... 484
00000|. . .| -...| 4876 4300 | 450 |.... .432
0000 .454.460000 .40625 3038 0 Al
425.400642 375 3625 0315 |.372
00| .380 .364798| .34375 3310 |.330 |.0447  .348
0 .340.324861| .312 3065 |.3056 |.0578.324
1/.300.280207| 281 2830 |.285 [.0710 .300
2 .284 257627 26566256 2626 |.285 |.0
3 5 2437 | .245 [.0978 .252
4 04307 234375 2253 |.225 [.1105 | .282
5|.220.181940 21875 2070 |.205 |.1238 .212
6!.203.162023| .2031256 1920 |.180 (.1868 .192
7|.180/.144285 .1875 1770 [.175 |.1500 .17
8 .1685.1284980 .1718756 1620 |.160 |.1631 |.160
9 .148 | 15625 .1483 |.145 |.1763 .144
10/,184.101897| .140825 50 |.130 |.1894 .128
11/.1 42| .125 1205 |.1175(.2026 |.116
12|.109 .080808 .109375 1065  .105 |.2158 .104
13/.095.071962 .09375 0915 | .0925|.2280 .092
14 .083.064084| .0781 0800 |.0806|.2421 .080
15 .072.057068| .07031256 0720 | .070 |.2552 .072
16/ .065.050821 .0625 0625 |.061 |.2684 .084
| 058.045257| .065626 0540 | .0525 .2816 .056
: X .06 0475 |.045 |.2047 .048
9/.042.0358900| .04375 0410 3079 | .040
20/ .035.081961| .0875 .0348 | .035 |.3210 .036
21/.032.028462| .034375 .oalga 031 |.3342 .082
22| 25346 .031256 0286 .028 |.3474 .028
23 022572| .0281256 0258 | .025 |.3605 .024
24 .022.020101/| .025 0230 | .0225|.3737 .022
25 .020.017900| 021875 .0204 | 20 [.3868 |.020
26 .018/.015941| .01875 .0181 |.018 |.4000 | .018
27/.016/.014195 .0171875 0173 |.017 |.4182 .0164
28|.014.012641 .015625 0162 .016 .4263 .0148
29 .013/.011257| .0140625 0150 .015 |.4395 .0136
30/ .012/.010025 .0125 0140 |.014 |.4526|.0124
31/.010/.008928| .0108375 0132 .013 [x:asa .0116
9.007950 .01015625 | .0128  .012 |.4780 |.0108
33 7080 .00937 0118 .011 |.¢=921 0100
34 .007/.006305 59375 | .0104 |.010 |.5053 .0092
35/ .005.006815| .00781256 00956 |.00925|.5184 .0084
36| .004/.005000| .00703125 | .0090 |.009 |.5316  .0076
87 .. .|004453 .006840625  .0085 | .0085 .5448 |.0068
38 . . .|.003985 .00625 0080 | .008 |.5579 | .0060
39 ...[003531|...... . .| 0075 |.0075 .5711 | .0052
40 008144'. ... .. .. 0070 '.007 '.5842'.0048
The United States Standard Gauge was legalized by Act of Congress March 3,
1893, as a standard gauge for sheet and plate iron and steel and is used by the Custom
House Department and by about forty-five sheet and tin-plate manufacturers.

4—4



262 CAMB

RIA STEEL,

WEIGHTS OF SHEETS AND PLATES OF
STEEL, WROUGHT IRON, COPPER AND BRASS.

AMERICAN OR BrROWNE & SHARPE GAUGE.

No, Thickness Weight per Square Foot.
of in T T —
Gauge, Inches, Steel, ‘ Tron. Copper, Brass,
0000 | 460000 | 18.76880 18.4000 20.8380 19.6880
000 | .409642 | 16.7134 16.3857 18.5668 17.6327
00 | 864796 | 14.88387 14.5018 16.5253 15.6133
0 | .324861 | 13.25643 12.9944 147162 13.8041
1|.289297 | 11.8033 11.6719 13.1052 12.3819
2 |.267627 | 10.6112 10.3051 11.8705 11.0264
3 423 9.3805 8.1769 10.3929 9.8183
4 | .204307 B.33567 B.1723 D.256561 8.7443
5 |.181840 74232 727768 8.2419 3.‘?870
6 |.162023 8.61056 6.4809 7.3306 0346
7 |.144285 5.8868 5.7714 6.56361 B8.1754
8 |.128400 B.2424 5.1306 b5.8206 54904
9 |.114423 4.6685 =] b5.1834 48073
10 |.101887 41574 4.0759 4.6159 4.3612
11 090742 3.7023 3.6207 4.1106 3.8888
12 | .080: 3.2070 8.2323 3.6606 34586
13 .071 952 2.9360 85 3.2509 3.0800
14 64084 2.6146 2.6634 2.0080 2.7428
15 | .06'7068 2.3284 2.2827 2.6852 24425
16  .050821 2.07356 2.0328 2.3022 2.1761
17 | 045257 1.84656 1.8103 2.0501 1.8370
18 | .040303 1.6444 1.8121 1.82567 1.7260
1e | .085880 14643 1.4356 1.6268 1.6361
20 | 031961 1.3040 1.2784 1.4478 1.86879
21 | .0284862 1.1612 1.1385 1.2883 1.2182
22 | 05346 1.0341 10138 1.1482 1.0848
23 | 022572 92084 80288 1.0225 086608
24  .020101 82012 80404 21058 86032
25 | 017900 J73032 71600 81087 76612
26 | .015841 85039 83764 J722138 68227
27 |.014185 16 56780 .64803 807656
28 | 012641 51675 50564 57264 4103
29 | .0112567 45820 45028 50094 48180
380 (.01 0025 40802 40100 45413 42807
381 |.008928 36426 86712 404 88212
32 | 0079 50 832436 B1800 86014 4026
33 | .007080 28886 28320 82072 30302
34 | .006305 25724 LB2R20 28562 20985
35 | .005615 22909 22480 254 24032
36 | .0060 20400 2 0 22850 14
37 | 004453 18168 17812 20172 18059
38 | .0039865 .IBIZZ 156860 A7861 16870
39 | 003531 .1 14124 15805 156113
40 | .003144 12828 125676 .14242 .13

For weights of steel plates from ' to 2" thick varying by ¢y inch, see *“ Table of

Weights of Flat Rolled Bars ™ herein,




CAMBRIA STEEL. 283

WEIGHTS OF SHEETS AND PLATES OF
STEEL, WROUGHT IRON, COPPER AND BRASS.

BrrMmincHAM GAUGE.

Ko, Thickness | Weight per Square Foot,
of in ;R =
Gauge. nches, J Steel. Iron, ‘ Copper, ‘ Brass,
0000 464 18.5232 18.16 20.5662 104312
000 A2b 17.3400 17.00 10.2525 18.1800
00 880 15.5 15.20 17.2140
0 340 13.8720 13.60 154020 14.5620
1 800 2 2.00 13.5800 12.8400
2 284 11.56872 11.36 12.8652 12.15562
3 259 10.56872 10.38 11.7827 | 11.0852
4 238 .71 8.52 10,7814 | 18
5 220 8.9760 8.80 0.968 8.41860
] 2038 B.282 B.12 | 2.1959
i 180 i 7.20 B8.1540 7.7
8 165 8.7320 6.80 74746 70620
9 .1 6.0384 b.o2 6.7 .3
10 184 5.4832 5.36 6.0702 b.7352
11 120 4.8060 4.80 b.4380 5.1360
12 1089 44472 4.306 4.8377 4.66
13 008 3.8760 3.80 4.30356 4.0660
14 083 3.3864 3.32 8.7600 3.6624
15 072 2.0376 2.88 3.26816 3.0818
18 L0656 2.6520 2.60 2.0445 277820
IZ 068 2.3664 2.32 2.6274 2.4824
1 049 1.8882 1.6 22107 2.0072
19 042 1.7136 1.68 1.0026 17976
20 035 1.4280 140 1.6866 14880
21 032 1.3058 1.28 1.4408 1.3608
22 1.1424 1.12 884 1.1984
23 025 1.0200 1.00 1.1826 1.0700
24 022 8076 .88 8 p416
256 02 8160 80 8060 BEBO
26 018 73 72 8164 7704
Sg 016 8528 54 7248 8848
2 0Ol4 b 8342 2
20 013 5304 b2 HBBD 5564
30 012 48986 48 5436 5136
381 010 4080 40 AB30
32 000 83672 36 8852
33 008 3284 32 B624
84 007 2858 28 S171 2096
35 0056 2040 20 2285 2140
36 004 1632 .16 1812 1712
rﬂa Gravities . ..... 7.85 70 8.72
i’it of a Cubic Poot ..| 480.8 ‘553-3 543.6 513.8
“ % [Insh L2778 Jl486 2072




264 CAMBRIA STEEL.,

DECIMALS OF AN INCH FOR EACH jth.
yads. | J;ths. Decimal. I:‘jr::.- srds. l F7ths.| Decimal. ]:f:::
1 | .015625 33 | .515625
2 | .03125 17 | 84 | .53125
3 | .048875 35 | .546875
2 4 | .0825 1-16 18 | 36 | .5625 9-16
5 | .078125 37 | 578125

3 6 | .09375 19 | 38 | .59375
7 | .109375 39 | .609375
8 |.125 1-8 | 20 | 40 | .825 5-8
9 | .140625 41 | .840825
10 | .15625 21 | 42 | .85625
11 | .171875 43 | .8718B75
12 | .1875 3-16| 22 | 44 | .6875 [11-16
13 | .203125 45 | .703125
14 | .21875 23 | 46 | .71875
15 | .234375 47 | 734375
18 | .25 14 (24 | 48 | .76 3-4
17 | 265625 49 | 765625

9 | 18 | .28125 25 | 50 | 78125
19 | .296875 51 | .798875

10 | 20 | .3125 5-16| 26 | 52 | .81256 (13-16
21 | .328125 53 | .828125

11 | 22 | .34375 27 | 54 | .84375
23 | .359375 56 | .859375

12 (24 | 875 38|28 | 56 | .875 7-8
25 | .390625 57 | .890625

13 | 26 | .40825 20 | 58 | .90825
27 | 421875 | 59 | 921875

14 |28 | 4375 | 7-16| 30 | 60 | 93756 [15-16
29 | .453125 61 | .953125

15 | 30 | .46875 31 | 62 | .96875
31 | .484375 | 63 | .984375

16 | 82 | .5 1-2 |32 | 64 |1 1




CAMBRIA STEEL. 265
|’
| DECIMALS OF A FOOT FOR EACH ; OF
AN INCH.

Ineh 0'! 1”’ 2!’ 8!? [ 4”’ ‘ 5”’
0 ] 0.833 | .1667 | .2500 ll .3333 | 4167
% .0013 | .0846 | .1680 | .2513 | .3346 | .4180
o .0026 | .0859 | .1693 | .2526 | .3359  .4163
+r .0039 | .0872 | .1706 | .2530 | .3372 | 4206
T .0052 | .0885 | .1719 | .2552 | .3385 | .4219
e .0065 | .0898 | .1732 | .2565 | .3398 | .4232
-+ .0078 | .0911 | .1745 | .2578 | .3411 | .4245
T .0091 | .0924 | .1758 | .2691 | .3424 | .4258
- 0104 | .0937 | .1771 | .2604 | .3437 | 4271
L 0117 | .0951 | .1784 | .2617 | .3451 | 4284
0130 | .0964 | .1797 | .2630 | .3484 | .4207
1 .0143 | .0977 | .1810 | .2643| .3477 | 4310
18 0156 | .0990 | .1823 | .2656 | .3490 | .4323
3 .0169 | .1003 | .1836 | .2660 | .3503 | .4336
1 .0182 | .1016 | .1849 | .2682 | .3516 | .4349
i3 0195 | .1029 | .1862 | ,2695 | .3520 | .4362
$ 0208 | .1042 | .1875 | 2708 .3542 | .4375
4 .0221 | .1055 | .1888 | .2721  .3555 | .4388
{ .0234 | .1068 | .1901 | .2734 | .3568 | 4401
§ 0247 | .1081 | .1914 | .2747 .3581 | 4414
5 0260 | .1094 | .1927 | .2760 | .3594 | .4427
it 0273 | .1107 | .1940 | .2773 | .3607 | .4440
0286 | .1120 | .1953 | .2786 | .3620 | 4453

$ .0299 | .1133 | .1968  .2799 | .3633 | .4466
¥ 0312 | .1146 | .1979 | .2812 | .3646 | 4479
4 0326 | .1159 | .1992 | .2826 | .3650 | .4492
3 0339 | .1172 | .2005 | .2839  .3672 | .4505
i .0352 | .1185 | .2018 | .2852 | .3685 | .4518
] 0365 | .1198 | .2031 l .2865 | .3698 l 4531
%i 0378 | .1211 | .2044 | .2878 .3711 | 4544
% 0391 | .1224 | .2057 | .28901 | .3724 | .4557
& .0404 | .1237 | .2070 | .2004 | .3737 | 4570
¥ 0417 | .1250 | .2083 | .2017 .3750 ..4588




266 CAMBRIA STEEL.
DECIMALS OF A FOOT FOR EACH #; OF
AN INCH.

Inch. 6" - o B o 107 117
0 .5000 1 5833 | .8667 | .7500 | .8333 | .9167
4 | .5018 | .5846 | .6680 | .7513 | .8346 | .9180
+r | .5026 | .5859 | .6693 | .7526 | .8359 | .9193
< | .5039 | .6872 | .8706 | .7539 | .8372 | .9208
4 | .5052 |.5885 | .6719 | .7552 | .8385 | .9219
& | .5085 | .5898 | .8732 | .7565 | .8398 | .9232
< | .5078 | .5911 | .6745 | .7578 | .8411 | .9245
#r | .5091 | .5924 | .6758 | .7591 | .8424 | .9258

5104 | .5937 | .6771 | .7604 | .8437 | .9271
7 5117 | .5951 | .8784 | .7617 | .8451 | .9284
¥ | .5130 | .6964 | .6797 | .7630 | .8464 | .9297
il | .5143 | .5977 | .6810 | .7643 | .8477 | .9310
« | .5156 | .5990 | .6823 | .7656 | .8490 | .9323
14 | .5169 | .8003 | .6836 | .7669 | .8503 | .9336
vz | .5182 | .8016 | .6849 | .7682 | .8516 | .9349
: | .5195 | .8029 | .8862 | .7695 | .8529 | .9362
L .5208 | .8042 | .6875 | .7708 42 | 9375
i+ | .5221 | .6055 | .8888 | .7721 | .8555 | .9388
¥5 5234 | .8088 | .6901 | .7734 | .8588 | .9401
1% | .5247 | .8081 | .6914 | .7747 | .8581 | .9414
7 | 6260 | .6094 | .6927 | .7760 | .8594 | .9427
it | .5273 | .6107 | .6940 7773 | .8607 | .9440
il | .5288 | .6120 | .6953 | .7786 | .8620 | .9453
i3 | .5299 | .6133 | .6966 | .7799 | .8633 | .9466
3} 5312 | .6146 | .8979 | .7812 | . 9479
3% | .5328 | .6159 | .6992 | .7826 | .8659 | .9492
3% .5339 | .8172 | 7005 | .7839 | .8672 | .9505
% 5352 | .6185 | .7018 | .7852 | .8685 | .9518
% |.5365 | .6198 |.7031 | .7865 | .8698 | .9531
33 | .5378 | .8211 |.7044 | .7878 | .8711 | .9544
i | .5301 | .8224 | .7057 | .7891 | .8724 | .9557
i+ | .5404 | .8237 | .7070 | .7904 | .8737 | .9570
% 5417 | .6250 | .7083 | .7917 | .8750 | .9583




CAMBRIA STEEL. 267

DECIMALS OF A FOOT FOR EACH ; OF
AN INCH.

Inch o” p Lo ‘ 2 r a3 4/ B
it | 0430 |.1263 |.2096 | .2930 | .3763 | .4596
13 | .0443 | .1276 |.2109 | .2943 | .3776 | .4609
i} | .0456 |.1289 |.2122 | .2956 | .3789 | .4622
4 | .0469 | .1302 | .2135 | .2969 | .3802 | .4635
i L0482 | .13815 | .2148 | .2982 | .3815 | .4648
] .0495 | .1328 | .2161 | .2995 | .3828 | .4661
iL | .0508 |.1341 |.2174 | .3008 | .3841 | .4874
% 0521 |.1354 |.2188 | .3021 | .3854 | .4688
{ 0534 |.1367 |.2201 | .3034 | .3867 | .4701
i 0547 | .1380 | .2214 | ,3047 | .3880 | 4714
42 | .0560 |.1393 |.2227 | .3060 | .3893 | .4727
| 0573 |.1408 | .2240 | .3073 | .3906 | .4740
. | .0586 | .1419 | .2253 | ,3086 | .3919 | .4753
2i | .0599 |.1432 |.2266 | .3099 | .3932 | .4766
i1 | 0612 | .1445 | .2279 | .3112 | .3945 | .4779
3 0826 | .1458 | .2202 | .3125 | .3958 | .4792
¢ |.0638 |.1471 |.2305 | .3138 | .3971 | 4805
i; |.0851 | .1484 |.2318 | 3151 | .3984 | .4818
31 | .0864 | .1497 | .2331 | .3164 | .3997 | .4831
i |.0877 |.1510 | 2344 '3177i'4010 4844
i 06890 | 1523 | .2357 | .3190 | 4023 | 4857

L0708 | .1536 | .2370 | .3203 | .4036 | .4870
2 | .0718 | .1549 | .2383 | .3218 | .4049 | .4883
i L0729 | .1562 | .2396 | .3229 | .4062 | .4896
i 0742 | 1576 | .2409 | .3242 | 4076 | .4909

0755 | .1589 | .2422 | .3255 | .4089 | .4922
¢ |.0768 | .1602 | .2435 | .3268 | .4102 | .4935
+; |.0781 |.1615 |.2448 | 3281 | 4115 | 4948
i 0794 | .1628 | 2461 | .3294 | .4128 | 4961

] 1641 | .2474 | .3307 | 4141 | 4974
i% .0820 _} 1654 | .2487 | .3320 | 4154 r 4987




268 CAMBRIA STEEL.
DECIMALS OF A FOOT FOR EACH } OF
AN INCH.

Inﬂll- ‘ 6”’ ‘ 7!! 8]! 9" ‘ 10" 11.”
% .5430 | .6263 | 7096 | .7930 [ .8763 | .9596

.5443 | .6276 | .7109 | .7943 | .8778 | .9609
i; | .b456 | .6289 | 7122 | .7956 | .8789 | .0622
Y | .5469 | .6302 | .7135 | .7969 | .8802 | .9635
8 | .5482 | .6315 | .7148 | .7982 | .8815 | .0648
5 | .5495 | .6328 | .7161 | .7995 | .8828 | .9661
it | .5508 | .8341 |.7174 | .8008 | .8841 | .9874
) .5521 | .6354 | .7188 | .8021 | .8854 | .9688
i .5534 | .6367 | 7201 | .8034 | .8887 | .9701

.5547 | .6380 | .7214 | .8047 | .8880 | .9714
] i 5560 | .8393 | 7227 .8893 | .9727
1 5573 | .6406 | .7240 | .8073 | .8906 | .9740
E 5586 | .8419 | .7253 | .8086 | .8919 | .9753
: 5509 | 6432 | .7266 | .8099 | .8932 | .9768
i |.s812 | 8445 | 7279 | .8112 |.8945 | .9779
) .5625 | .8458 | .7202 | .8125 | .8958 | .9792
i 5638 | .6471 | 7305 | .8138 | .8971 | .9805

.5651 | .6484 | .7318 | .8151 | .8984 | .9818
+ | .5664 | .6497 | .7331 | .8164 | .8997 | .9831
% | .5677 | .6510 | .7344 | .8177 | .9010 | .9844
i+ | .5690  .6523 | .7357 | .8190 | .9023 | 9857
i | .5703 | .6536 | .7370 | .8203 | .9036 | .9870
3 | .8716 | .6549 | 7383 | .8216 | .9049 | .9883
¥ 5729 | 6562 | 7396 | .8220 | .9062 | .9896
P | .5742  .6576 | .7400 | .8242 | .9076 | .9909

.5755 | .6589 | 7422 | .8255 | .9089 | .5922
g 56768 | .6602 | .7435 | .8268 | .9102 | .9935
: 5781 | .6615 | .7448 | .8281 | .9115 | .9948
i 5794 | .6628 | 7461 | .8294 | .9128 | .9961
: 5807 | .8641 | 7474 | .8307 | .9141 | .9974
&4 | 5820 | .8654 | 7487 | .8320 | .9154 | .9987
1 | 1.0000




CAMBRIA STEEL.

WEIGHTS AND AREAS OF SQUARE AND
ROUND BARS AND CIRCUMFER-
ENCES OF ROUND BARS.

One cubic foot of steel weighs 489,6 1bs.

Weight of
O Bar

Ome Foot Long.

013
021

041

Weight of
O Bar
One Foot Long,

010
018
023
032

042
053
065
079

.094
110
128
.147

.187
.188
211
235

261
.288
316
345

378
407
441
475

511
548
.587
627

668
710
754

799"

Area of
[ Bar
in 8q, Tnshes,

Area of
O Bar

! in Bq, Inches.

Circumfarence
of O Bar
in Tnches,

1.3254
1.3744

1.5217

1.5708
1.6199

1.7181




270 CAMBRIA BTEEL.
SQUARE AND ROUND BARS.
(CONTINUED.)

Thickness Weight of Weight of Area of Ares of | Ciroumference
or Diameter ) Bar O Bar [1 Bar O Bar of C Bar
in Inches, |Ome Foot Lnng.lllns Poot Long.| in Sq, Inches, | in 8q, Inches, | in Inches.

T 1.076 .845 | .3164 .2485 1.7671
3 1.136 .893 | .3342 2625 1.8162
§£ 1.199 D41 | .3525 2769 1.8653
1 1.263 992 | 3713 2016 1.9144
4 1.328 1.043 | .3806 .3068 1.9635
i 1.395 1.106 | 4104 3252 | 2.0126
1.464 1.150 | .4307 3382 | 2.0617

g-} 1.5635 1.205 | 4514 3545 | 2.1108
HH 1.607 1.262 | .4727 8712 | 2,1598
%i 1.681 1.320 | .4944 .3883 | 2.2089
$ 1.756 1.379 | .5166 4057 | 2.2580
i 1.834 1.440 | .5393 4236 | 2.3071
kS 1.913 1.502 | .5625 4418 | 2.3562
13 2.245 1.763 | .8602 5185 2.65256
s 2.603 2.044 | .7656 6013 2.7489
B 2.989 2.347 | .8789 6003 2.9452
1 3.400 2.670 (1.0000 7854 | 3.1418
5 3.838 3.014 |1.1289 .8866 3.3379
¥ 4.303 3.379 |1.2656 9940 | 3.5343
5 4,795 3.766 [1.4102 1.1075 3.7308
+ 5.312 4173 |1.5625 1.2272 |- 3.9270
5 5.857 4.600 |1.7227 1.3530 | 4.1233
} 6.428 5.049 |1.8806 1.4849 | 4.3197
¥ 7.026 5.518 |2.0664 1.6230 | 4.5160
7.850 6.008 |2.2500 | 1.7671 | 4.7124

8.301 6.520 [2.4414 19175 4.9087

I3 8.978 7.061 [2.6406 | 2.0739 5.1051
14 2.682 7.604 |2.8477 2.2365 5.3014
i 1041 8,178 |3.0625 2.4053 54978
. 1117 8.773 [3.28562 | 2.5802 5.6941
+. |11,95 9.388 [3.56166 | 2.7612 5.8905
§: 12.76 1002 |3.7639 | 2.0483 | 6.0868

"




CAMBRIA STEEL. 271
SQUARE AND ROUND BARS.
(CONTI'.NUED.)
Thickuess Weight of | Weight of Area of Areaof | Circumference
or Dismeter 1 Bar Q Bar 0O Bar O Bar of C Bar
in Inches, | One Pool Long. (ne Foot Long. |in 8q, Inches, (in 8q. Inches, | in Inches,
2 13.60 | 10.68 4.0000 | 3.1416 | 6.2832
T 14.46 11.36 42539 | 3.3410 | 64795
¥ 15.356 12.08 45156 | 3.5466 | 6.6759
15 16.27 12.78 47852 | 3.7583 | 6.8722
i’ 17.22 13.52 5.0625 | 3.9761 | 7.0886
T 18.19 14.28 5.3477 | 42000 | 7.2649
i 19.18 15.07 5.6406 | 44301 | 7.4613
s 20.20 15.86 5.9414 | 4.6664 | 7.6576
. 21.25 16.69 8.2500 | 4.9087 | 7.8540
& | 22383 | 1753 | 6.5664| 5.1572 | 8.0503
¥ 2343 18.40 6.8006 | 5.4119 | 8.2487
T 24.56 19.29 7.2227 | 5.6727 | 8.4430
3 25. 20.20 7.5625 | 5.9306 | 8.83904
{3 26.90 | 21.12 7.9102 | 6.2126 | 8.8357
3 28.10 | 22.07 8.2656 | 6.4918 | 9.0321
3 20.34 | 2304 | 8.6289| 6.7771 | 9.2284
3 30.60 | 24.03 9.0000 | 7.0888 | 9.4248
Ts 31.890 | 25.04 9.3789 | 7.3662 | 9.6211
% 33.20 | 28.08 0.7656  7.86699 | 0.8175
s 3455 | 27.13 [10.160 | 7.9798 |10.014
3502 | 28.20 |10.583 | 8.2058 |10.210
37.31 29.30 [10.973 | 8.6179 | 10407
38.73 | 3042 [11.391 | 8.9462 (10.603
40,18 | 31.56 |[11.818 | 9.2806 |10.799
41.85 | 32.71 |12.250 | 9.6211 |10.998 .
4314 | 3390 |12.691 | 9.9678 [11,192
) 44.68 | 35.09 (13.141 (10321 |11.388
1+ | 2624 | 3631 |13598 10680 [11.585
- 4 4782 | 37.56 |14.063 |11.045 |11.781
i 4942 | 8881 |14.535 (11416 |11.977
F 51.05 | 40.10 |15.016 (11.793 |12.174
fi | 5271 | 4140 |15504 112177

12.370




272 CAMBRIA STEEL.
SQUARE AND ROUND BARS.
(CONTINUED,)
Thickness Weight of | Weight of Area of Area of | Ciroumfarenco
or Diameter 0 Bar O Bar O Bar O Bar of O Bar
in Inches, |One Foot I.ong.llJne Foot Long.| in 8q, Tnches, | in 8q. Inches, | in Inches,
T | = — —
4 5440 | 42,73 | 16,000  12.566 | 12.568
s 56.11 | 44.07 | 16.504 12962 | 12.763
J{ 57.85 | 4544 |17.016 | 13.384 | 12.859
Ts 59.62 @ 46,83 | 17.5635 | 13.772 | 13.1556
i 6141 4824 |18.0683 14186 | 13.352
s 63.23 | 49.66 | 18.598 | 14.607 | 13.548
lé 65.08 | 51.11 | 19.141  15.033 | 13.744
15 66.95 | 52.58 | 19.691 15466 | 13.941
3 68.85 | 54.07 | 20.250 | 15.904 | 14.137
16 70.78 | 55.59 | 20.818 | 16.349 | 14.334
] 72.73 | 57.12 | 21.391 | 16,800 | 14.530
14 74.70 | 58.67 | 21.873 | 17.257 | 14.726
3 76.71 | 60.25 | 22.563 | 17.721 | 14.923
13 78.74 | 61,84 | 23.160 | 18.190 | 15.119
% 80.81 | 63.46 | 23.766 | 18.685 | 15.315
H 82.89 | 65.10 | 24.379 | 19.147 | 15.512
5 85.00 | 68.76 | 25.000 | 19.635 | 15.708
s 87.14 | 6844 | 25.620 | 20.129 | 15.904
& X 70.14 | 28.268 | 20.629 | 16.101
Ts 9149 | 71.86 | 28.910 | 21.135 | 16.297
93.72 | 73.60 | 27.563 | 21.648"| 16.493
| 9586 | 75.37 |28.223 | 22.168 | 16.690
1 98.23 | 77.15 | 28.891 | 22.691 | 16.886
,E, 100.5 78.95 | 20.566 | 23.221 | 17.082
102.8 80.77 | 30.250 | 23.758 | 17.279
105.2 82.62 | 30.941 | 24.301 | 17.475
£ 107.8 49 | 31.641 | 24850 | 17.871
1 110.0 86.38 | 32.348 | 25.406 | 17.868
2 1124 | 8829 | 33.083 | 25.9687 | 18.064
}&1 114.9 00.22 | 33.785 | 26.5635 | 18.261
1174 9217 | 34.516 | 27.109 | 18.457
" | 1199 94.14 | 35.254 | 27.688




CAMBRIA BTEEL. 278
SQUARE AND ROUND BARS.
(CONTINUED.)
Thickness Weight of Weight of Area of Area of Circumfarance
or Diameter L1 Bar O Bar 0 Bar O Bar of O Bar
in Inches, |One Poot Long. One Foot Long.| in 8q. Inches, | in 8q, Inches. | in Inches.
I . ' .
6 1224 96.14 | 36.000 | 28.274 | 18.850
] 125.0 98.14 | 36.754 | 28.866 | 19.046
$ 127.6 100.2 | 37.516 | 20.465 | 19.242
N 130.2 102.2 | 38.285 | 30.069 | 19.439
# 132.8 104.3 | 39.083 | 30.680 | 19.635
15 135.56 106.4 | 39.848 | 31.296 | 19.831
# 138.2 108.56 | 40.641 | 31.919 | 20.028
s 140.9 110.7 | 41.441 | 32,548 | 20.224
1] 143.6 112.8 | 42.250 | 33.183 | 20.420
Py 146.5 1149 | 43.066 | 33.824 | 20.617
8 149.2 117.2 | 43.891 | 34472 | 20.813
1% 152.1 1194 | 44.723 | 35.125 | 21.009
3 154.9 121.7 | 45.663 | 35.785 | 21.208
H 157.8 123.9 | 46.410 | 36.450 | 21.402
i 160.8 126.2 | 47.266 | 37.122 | 21.598
13 163.6 1285 | 48.129 | 37.800 | 21.795
7 166.6 130.9 | 49.000 | 38.485 | 21.991
T 169.6 133.2 | 49.879 | 39.175 | 22.187
& 172.6 135.6 | 50.766 | 39.871 | 22.384
T 175.6 137.9 | 51.660 | 40.574 | 22,580
4 178.7 1404 | 52.563 | 41.282 | 22.777
1% 181.8 142.8 | 53.473 | 41.997 | 22.973
8 184.9 145.3 | 54.391 | 42.718 | 23.169
193 188.1 147.7 | 55.316 | 43.445 | 23.366
3 191.3 1502 | 56.250 | 44.179 | 23.562
5 1944 152.7 | 67.191 | 44.918 | 23.758
H 107.7 155.2 | 58.141 | 45.664 | 23.9556
H 200.9 157.8 | 59.098 | 46.415 | 24.151
3 204.2 160.3 | 60.063 | 47.173 | 24.347
}4 207.6 163.0 | 61.035 | 47.937 | 24.544
i 210.8 165.6 | 62.016 | 48.707 | 24.740
1% 214.2 168,2 | 63.004 | 40483 | 24.936




274 CAMBRIA STEEL.
SQUARE AND ROUND BARS.
(CONTINUED.)
Thickness Weight of | Waight of Area of Areaof | (Circumference
or Diameter L1 Bar O Bar 0 Bar O Bar of O Bar
in Tnches, |Ono Foot Long. One Poot Long.| in Sq. Inches. | in Sq. Inches. | 1n Tnches
8 217.8 171.0 | 64.000 | 50.265 | 25.133
5 221.0 173.6 | 65.004 | 51.054 | 25.329
224.5 176.3 | 68.016 | 51.849 | 25.525
g, 228.0 179.0 | 67.035 | 52.649 | 25.722
231.4 181.8 | 68.063 | 53.456 | 25.918
234.9 1845 | 69.008 | 54.269 | 26.114
238.5 187.3 | 70.141 | 55.088 | 26.311
3, 242.0 190.1 | 71.191 | 55.914 | 26.5607
t 245.6 193.0 | 72.250 | 56.745 | 26.704
& | 2493 | 1957 | 73316 | 57.583 | 26.900
] 252.9 1987 | 74.391 | 68.426 | 27.0068
14 25686 | 201.8 | 75.473 | 59.276 | 27.293
3 260.3 2044 | 76.583 | 60.132 | 27.489
$ 264.1 207.4 | 77.660 | 60.994 | 27.685
I 267.9 210.3 78.766 | 61.862 | 27.882
1 271.6 213.3 | 79.879 | 62.737 | 28.078
9 2754 | 216.3 | 81.000 | 63.617 | 28.274
e 279.3 219.3 | 82.129 | 64.504 | 28.471
]3 283.2 2224 | 83.266 | 65.397 | 28.667
T 287.0 | 2254 | 84410 | 66.206 | 28,863
3 2009 | 228.5 | 85.563 | 67.201 | 29.080
o 2049 | 2315 | 86.723 | 68.112 | 29.256
i 2989 | 234.7 | 87.891 | 69.029 | 29.452
5 | 3028 | 237.0 |80.066 | 69.953 | 20.649
306.8 241.0 | 90.250 | 70.882 | 29.845
,BE 310.9 2442 | 91.441 | 71.818 | 30.041
3 315.0 | 2474 | 92.641 | 72.760 | 30.238
$ 319.1 250.6 | 93.848 | 73.708 | 30.434
3 323.2 253.9 | 95.063 | 74.662 | 30.631
B 3274 | 257.1 | 96.285 | 75.622 | 30.827
i 331.6 2604 | 97.516 | 76.580 | 31.023
1 335.8 263.7 | 98.754 | 77.561 | 31.220




CAMBRIA STEEL.

275

SQUARE AND ROUND BARS.

(CONTINUED. )

Thickness
or Dismeter

Weight of
O Bar

Weight of
O Bar

in Inches, |Ome Foot Lnng.lﬂm Foot Long.

10

—‘ﬁ-
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Eo

il
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I Ly o [t
T o
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o
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Showan  Hleskeldownis  ShoxsTie
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L o

340.0
344.3
348.5
352.9

357.2
361.6
366.0
3704

374.9
379.4
383.8
388.3

392.9
397.5
402.1
406.8

4114
416.1
420.9
425.5

430.3
435.1
439.9
4448

449.6
454.5
459.5
464.4

469.4
474.4
479.5

s
ﬂmmﬁ'ﬁm

484.5

267.0

Area of ‘ Area of

11 Bar |
in 8q, Inches, i
100.00
101.25
102.52
103.79

105.06
108.35
107.64
108.94

110.25
111.57
112.89
114.22

121.00
122.38
123.97
125.16

128.56
127.97
129.39
130.82

132.25
133.69
135.14
136.60

138.06
139.54
141.02

142.50

O Bar

in 59, Inches,

78.640
79.6256
80.516
81.513

82.516
83.525
84.541
85.562

86.590
87.624
88.664
89.710

90.763
91.821
92.886
93.956

95.033
96.116
97.205
98.301




276

CAMBRIA STEEL.

AREAS OF FLAT ROLLED STEEL BARS.

For Thicknesses from ¢ in. to 2 in. and Widths from 1 in. to 12§ in_

Thickness
in Inches,

— ek e el e —
haelie aelpmil sl Bl sellaile o-ffeell s-femel
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1010~
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.188
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875
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A25 | 141 | (156 f A2 750
250 | 281 | 313 | 344 | 150
B75 | 422 | 460 | 516 | 225
Ab00 | 663 | .625 | .688 | 3.00
625 | 703 | (781 | 859 | 3.7
050 | 844 938 | 1.08 4.50
875 | 984 | 1.09 | 1.20 5.25
1.00 | 113 | 125 | 138 6.00
113 | 1.27 | 1.4 | Lb6 6.75
125 | 141 | 156 | 1.72 7.50
1.88 | 1556 | 172 | 1.8 8.25
150 | 1.69 | 1.88 | 2,06 9.00
1.63 |1.83 | 203 | 223 9.75
1.7 | 1.87 | 219 | 241 | 10.50
188 (211 | 234 | 258 | 1125
200 |22 |250 |27 |12.00
213 | 230 | 266 | 202 | 127
225 | 253 | 281 | 3.09 | 1350
{238 | 267 297 |327 |14
2560 | 281 | 813 | 344 | 1500
263 | 295 | 328 | 361 |1575
27 | 300 |34 | 378 | 1650
288 | 323 | 359 | 395 |17.2%5
3.00 | 338 |37 | 413 | 1800
313 | 352 | 391 | 430 | 1875
325 | 3.66 | 406 | 447 | 19.50
338 | 3.80 | 422 | 464 | 2025
350 | 894 | 433 | 481 | 2100
3.68 | 4.08 | 453 | 4.98 | 2.7
375 | 422 | 460 | 516 | 22.50
383 | 436 | 484 | 533 | 232
400 | 450 | 5.00 | 550 | 24.00




CAMBRIA STEEL.

AREAS OF FLAT ROLLED STEEL BARS.

(CONTINUED.)

3;‘! 3*” 3#” Sg!l’ 4” 41!!
188 .msl 219 234 260 | 206
375 406 .438 469 500 | 531
563 .609| .656] 708 .750 | .797
750 .ms: 875 938 1.00 | 1.06

102 109 117 | 125 | 1.3
113 | 1.22 [131 | 141 | 150 | 1,59
181 |1.42 (153 |1.64 | 175 | 1.86
150 | 1.68 [1.75 | 1.88 | 2.00 | 213
1,69 [1.83 11.07 (241 | 295 | 2.99
1,88 | 2.08 (219 |2.34 250 | 2.66
2,06 (223 1241 258 | 275 | 2.92
295 [2.44 2.63 |2.81 | 3.00 | .19
244 (264 1284 1305|325 | 8.45
2,63 (284 13.06 328 | 350 | 8.7
281 (3.05 |3.28 352 | 375 | 398 |
.00 [8.25 |850 (375 | 4.00 | 4.2
919 8.45 372 18.98 | 435 | 452
338 |3.66 304 422 | 450 | 4.78
356 |3.86 418 445 | 475 | 5.05
875 406 438 469 500 | 531
304 427 459 492 | 55 | 558
413 ‘4.47 481 516 | 550 | 584
431 |4.67 |5.08 539 | 575 |&u
4.soi4.ssi5.aaaa.ea 600 | 638
4.69 |5.08 547 586 | 625 | 6.64
488 528 [5.69 |6.09 650 & 6.91
5.06 | 548 591 | 633 | 675 | 7.47
525 |5.69 613 656 | 7.00 | 7.44
54 589 634 630 | 725 | 770
5.63 6.0 656 7.03 | 7.50 | 7.97
581 |6.30 678 727 | 775 | 823
o.oo‘m 7.00 | 750 | 8.00 'aao

SRE

@ NN
BEES

—
=

3.86

-
A&

SETE BeES

N oo oo

i

8.02




278 CAMBRIA BTEEL.

AREAS OF FLAT ROLLED STEEL BARS.

(CoNTINUED.)

fm 6" |8y | By |63 | 67 |6} | 8y | 83 | 12/
& | 813 328 34| .50 975 .891| .406( 422 750

+ | .625 656/ 683 719 750 .781| 818 .844| 1.50

& | 938 984108 | 1.08 | 1.13 | 117 | 122 | 1.27 | 22

§ [ 125] 131|138 | 144 150 156 | 1.63 | 1.69 | 3.00

l

S | 156|164 | 172|180 | 188 | 1.95 | 208 | 211 [ 37

1.88 | 1.97 | 2.06 [ 2.16 | 2.25 | 2.34 | 244 | 253 | 4.50

,}, 219 | 230 | 241 | 252 | 263 | 273 | 284 | 295 | 5%

} | 250 | 263|275 283800 813 | 825 838 6.00

& | 281295 300|823 838|852 366 380 | 67

§ 1313|828 (344|359 875|991 | 406 422 | 7.50

1} | 844 | 361 | 378|895 | 413|430 | 447 | 464 825

f 8.75 | 8.94 | 4.13 | 4,31 | 4.50 [ 4.60 | 488 | 5.06 | 9.00

14 | 406|427 | 447 | 4.67 | 488 [ 5.08 | 528 | 548 | 075

4.98 | 450 | 4.81 | 5.03 | 5.25 | 547 | 569 | 591 | 1050

1 | 469 492 516|530 | 563|586 | 6.09 | 633 (1125

1 5.00 | 525 | 550 | 5.75 | 6.00 | 6.25 | 650 | 675 | 12.00
14 | 531 558 584|611 | 638 664 691 | 747 | 1275
1 5.63 | 5.91 | 6.19 | 6.47 | 6.75 | 7.08 | 7.81 | 7.59 | 13.50
},2, 5.94 | 623 | 653 | 6.83 | 7.13 | 7.42 | 7.72 | 802 | 142

~
2
-3
=
o
&
oo
[~
o
8

} | 625|656 688 7.19
5 | 656|689 | 7.2 | 7.55 | 7.88 | 820 | 858 | 886 | 1675

' | 7.19 | 755 | 791 | 827 | 8.63 | 898 | 9.34 | 970 | 17.9
v | 750 | 7.88 | 825 | 863 | 9.00 | 9.38 | 975 | 10.13 | 18.00

‘l,? 7.81 | 820 | 859 | 898 | 9.38 | 9.77 | 10.16 | 10.55 | 18.75

886 | 9.8 | 970 10.13 [10.55 | 10.97 | 11.39 | 2025
9.49 | 9.63 [10.06 10.50 10,94 | 11.38 | 11.81 | 21.00

813
844
875
g.g 952‘&97 11&43 10.88 1193 | 11.78 | 1223 | 2175
9.69
10.00

9.84 ;1&31 110.78 (11.25 [11.72 | 12.19 | 12.66 | 22.50
10.17 10.66 |11.14 |11.63 [12.41 | 1259 | 13.08 | 23.25
10.50 '11.00 '11.50 '12.00 '12.50 ' 13.00 ' 1350 ' 24.00




CAMBRIA STEEL. 279
AREAS OF FLAT ROLLED STEEL BARS.
(CoNTINUED.)

:i[.::;:. 7”;7*” 7&11' 7%:# an B*” Bi” Biur 1an
4 | 488 .453 .469| .434‘ 500 516 .531| .547| 750
1. 875/ 906/ .938| 960 1.00 | 1.08 | 1.06 | 1.09 | 1.50
4 131 [ 1.96 | 141 | 1.45 | 1.50 | 1.55 | 159 | 1.64 | 225
+ | 175|181 | 1.88 | 194 | 200 | 206 | 243 | 219 | 3.00

|
& | 219 | 227|234 | 242|250 258 | 266 | 273 | 37
263 | 272 | 281 | 291 (3.00 309 | 319 | 328 | 450
‘3. 906 817 | 328 | 339 | 350 | 3.61 | 372 | 883 | 525
§ | 850 363 37 388 4.00]4.{3 425 | 438 6.00
8.94 | 408 | 4.22 | 4.36 [ 450 | 4.64 | 478 | 492 | 675
';’ 438 | 453 | 4.69 | 4.84 | 5,00 516 | 531 | 547 | 7.50
34 | 481 | 498 | 516 | 533 [ 550 | 5.67 | 584 | 6.02 | 825
} 525 | 544 | 563 | 581 | 6.00 | 6.19 | 638 | 6.56 | 9.00
}4 | 569|589 | 609 630|650 670 | 691 | 7a1| 975
643 | 634 | 656 | 678 | 7.00 7.2 | 744 | 7.66 | 1050
i | 656 | 680 7.0 | 7.27 | 7.50 | 778 | 797 | 820|112

1 7.00 | 7.25 | 7.50 ! 7.75 | 8.00 | 8.2 | 850 | 875 | 12.00
18 744 | 7.70 I 7.97 | 823 | 850 | 877 | 908! 930127
14 |7.88 (816 844 | 872 |9.00 028 | 956 984/ 1350
1/, | 831 | 861 891 | 9.20 950 | 9.80 | 10.09 | 10.39 | 14.25
1} |8% s.os‘s.sslsss-w.m |1o.31 10.63 | 10.94 | 15.00

1

15 919|052 | 9.84 !m? 10,50 [10.83 | 11.16 | 11.48 | 15.75
1 0.63 | .97 1031 10.66 11.00 11.34 | 11.69 | 12.03 | 16,50
17 [10.06 10.42 10.78 1114 [11.50 11.86 | 12.22 | 1258 | 17.25
1 10.50 Im.ss in.zs 11,63 (12,00 12,38 | 1275 | 13.13 | 18.00
19 (1094 1183 [11.72 1211 [12.50 [12.89 | 13.28 | 13.67 | 1875
14 (1138 1078 1219 12.50 [13.00 1341 | 1381 | 14.22 | 19.50
11-; 11.81 (12,23 (12,66 |13.08 13.50 13.92 | 14.84 | 14.77 | 20.2
1 12.25 (12.69 (13.13 13.66 |14.00 ilm 14.88 | 15.31 | 21.00
113 [12.60 [13.14 1359 14.05 1450 14.95 | 15.41 | 1536 | 2075
1 13.13 13.59 14.06 14.53 (15.00 1547 | 15.04 | 16.41 | 22.50
113 (1356 14.05 1453 15.02 15,50 1598 | 16.47 | 16.95 | 23.25
2" 14,00 '1450 '15.00 '15.50 '16.00 '16.50 ' 17.00 ' 17.50 ' 24.00
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280 CAMBRIA STEEL.
AREAS OF FLAT ROLLED STEEL BARS.
(CoNTINUED.)
::T:;: 921: 10/ lo*ul 105_.': 121
= ———
& | 563 578 .504| 609 .625| .641| 656 750
7 122 125 | 1.28 | 131 150
183 | 188 | 192 | 1.97 2.9
i 244 | 250 | 256 | 263 8.00
& 3.05 | 313 | 320 | 828 a7
866 87 384 | 894 450
,% [4.27 | 438 | 4.48 | 4.59 525
} 488 500 513 525 | 6.00
,? 534 | 548 | 563 5.771, 5.1 6.75
5.94 | 6.09 | 625 | 6.41 | 656 7.50
i 653 | 670 | 688 | 7.06 | 7.2 895
i | 694 | 7.13 | 7.81 780 ma‘ 7.88 9.00
! 772|792 | 818 | 833 | 859 9.7
831 | 853 875 | 897 | 0.9 10.50
1t 67 | 891 | 0.14 | 9.38 | 9.61 | 984 11.95
1 9.2 | 9.50 | 975 10.00 10.25 ‘ 10.50 12.00
o 953 1009 1036 1063 1089 | 11.16 12.75
13 10.41 [10.69 10.97 [11.25 11.53 | 11,81 13.50
1 1098 1128 1158 (1188 {1217 | 1247 145
1 1156 1188 ims 12,50 1281 | 13.13 15.00
bt
18 12.14 (1247 (1280 1313 345 | 1328 15.75
té’ 1272 (13.06 1341 (1375 [14.00 | 1444 16.50
17, 1294 1830 [13.66 14.02 1438 1478 | 15.09 17.25
1} 1388 1425 1463 1600 538 1675 18.00
17 14,45 (1484 1523 15,68 16,02 | 1641 18,75
14 15.03 [15.44 1584 1625 [16.66 | 17.06 19,50
14} 1561 1603 1645 1658 |17.30 | 17.72 20.%
U4 |IB75 1610 1663 17.06 1750 170 ‘ 18,38 21.00
1y 1631 1677 17.22 1767 183 1858 | 19.08 N.75
17 [1688 17.34 1781 1898 1875 19.92 | 19,60 22,50
13 (1744 17.02 1341 1859 [19.38 (19,86 | 20.34 2395
2 (1800 1850 19.00 -wa.o 20.00 20.50 ’ 21,00 24.00
|
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CAMBRIA STEEL.

WEIGHTS OF FLAT ROLLED STRIPS, HOOP OR
BAND STEEL.

PER LINEAL FOOT.
Thicknesses by Birmingham Wire Gauge.

One cubic foot of steel weighs 480.6 pounds,
For widths from 1{ inch to 34 inch and thicknesses from No, 19 to No. 11 B.W.G.

" Width

in Inches. |

el o
weig e

< petad i

2

L

Glcaicisied, Oloscaacion, . ohesbeciiae]

e il ot

| o, 19.
042 In.

036

No, 18,
040 In,

042
044
047
049

065
067

No. 17,

049
052
055
059

062
085

068
060 | .071

074
077
.080

A58 1n. 065

¥o, 16,
In.

0556
059

062
.066
.069
073

076
079

107
At
114
17
121
124

131
135

138

145
148

152

| 155

159
1166

No.15, | Mo.14. | No. 13, | No.i2, | Na. il
072 In, | 083 0In. | 095 In. | 109 In, | 420 In.
061 | 071 | 081 | .093 | .102
085 | .07b | .086 | .098 | .108
069 | 079 | 091 | 104 | 115
078 | 084 | 086 | JA10 | 121
Q077 | 088 | 401 | 116 | 128
080 | 003 | .106 | 122 | 134
084 | 007 | A1 | JA27 | 140
088 | 101 | 116 | 133 | .147
002 | 106 | 121 | 139 | .163
096 | 110 | 126 | 145 | 159
009 | 16 | 481 | 61 | .166
JA03 | 19 | 136 | 166 | AT2
J07 | 123 | 141 | 462 | A7
JA11 | 128 | 146 | 168 | .18
JA16 | 182 | 451 | 474 | A9
JA19 | 137 | 1566 | 180 | 198
J22 | A4 | 162 | 85 | 204
JA26 | 146 | 167 | (191 210
JA30 | .60 | 472 | 497 | 217
JA34 | 164 | ATT | 203 | 223
J38 | 169 | .182 | .208 | .230
J42 | 163 | 187 | 214 | 236
J45 | 168 | 192 | 220 | 242
JA49 | 172 1 197 | 226 | 249
68 | 76 | 202 | 282 | 256
JA67 | 81 | 207 | 237 | 261
J61 | 186 | 212 | 248 | .268
JA64 | 190 | 217 | 249 | 2%
168 | 194 | 222 | 256 | .281
JA72 | 108 | 227 | 261 | 287
A76 | 208 | 232 | 266 | .293
JA80 | 207 | 237 | 272 | 300
JA84 | 212 | 242 | 278 | .306




CAMBRIA STEEL.

2838

WEIGHTS OF FLAT ROLLED STEEL BARS.
PER LINEAL FOOT.

One cubic foot of steel weighs 489.6 pounds.

For thicknesses from 41 inch to $§ inch and widths from

} inch to  inch.

Thickness
in Inchos,

Lol ol zdl ol
il e A

if

oo ek .Hu ﬁu&‘ﬁ“"‘

o roean gl e

i”

&%H

.056
Rirg

.

.099

13 .

A27
A4
165

169

83 |.

198
212

B1b
531
564

.581
.598

e

070
.087

105
JA22

139

_}%N

ar
i

5 BBEE ZEEE BY

5

496

A
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284 CAMBRIA STEEL,

WEIGHTS OF FLAT ROLLED STEEL BARS.
PER LINEAL FOOT.
(CONTINUED.)

5 1 ¥ g b
2500 | Lare| 23| poer| go0n | qpar | gL 3| 13

S | 104|108 | 112 [ 116| 120 | 125 | 120 | .33 | 819
Jc | 145|151 | 157 | .168 | .160 | .74 | .180 | 186 | 4.46
166 | 478 | 179 | .186 | 193 | 199 | 206 | 212 | 5.10

;|32 .345|.950 | .97 385 | 908 | 412 | 4% | 1020
Tt |.353 |.367 1381 1395 | 409 | 423 | 437 | 452 | 10.84
o |.874|.388 | 403 | 418 | 433 | 448 | 468 | 478 | 1148
10 |'s94 | 410 | 426 | 442 | 457 | 473 505 | 12:11
5 |15 | 492 | 448 | 465 | 481 | 498 | 515 | 531 | 1275
3111436 | 453 | 471|488 | 506 | 528 | 540 | 558 | 13.39
i1 |57 | 475 | 498|511 | 530 | 548 | 566 | 584 | 14.03
i |477|.496 | 515|535 | 554 | 578 | 592 | 611 | 14.66
3 |.498| 518|598 | 558 | 578 | 598 | .618 | .638 | 1530
27 |519 540 | 560 | 58t | 602 | 623 | 643 | .664 | 1594
1% |54 |.561 | 583 | 604 | .626 | 647 | .669 | 691 | 1658
T |.560 |.583 | .605 | .628| .650 | .672 | .695 | 717 | 17:21
r | 581 |.604|.608 | 651 | 674 | 697 | 721 | 7aa | 1785
¥ |.602| 626 |.650 674 | 698 | 722 | 746 | 770 | 1849
} |28 | 647|672 | 607 | 722 | a7 | T | o | 1948
1 |.643|.669|.605 721 | 746 | 772 | 798 | 228 | 19.76
3|64 601 | 7 | aa | 70 | oy | 223 | &0 | 2040

685 | 712 | 740 | 767 | 794 | 822 | 349 | 87 | o4
i 706 | 734 [ 762|790 | 818 | 847 | 875 | 903 | 2168
i1 |76 .75 | 784 | m13 | 43 | 872 | 901 | 930 [ 22
w |z | | sor | s3 | 867 | 1896 | 926 | 956 | 2295




CAMBRIA BTEEL. 286

WEHIGHTS OF FLAT ROLLED STEEL BARS.
PER LINEAL FOOT.
(CONTINUED. )

:ﬁ:::: Ex‘”|i§-” B ) el % R B R Y A [ L
|
P [ 410 413 .ns! 20| 123 | 126 | 120 .133 | 253
P |.187| a41) 445] 49| b4 | 158 | .162 | .166| 3.19
vr |64 .169| .174| 179| .84 | .189 | .194 | .199 | 883
S .192J 198 203 200 215 | 221 | 227 | 282 | 4.46
|

4 | 219 226|.282| .239| .246 | .252 | .259 | .266| 5.10
¥ | 247 254|261 269| 276 | 284 | .201 | 209| 574
¥y |.274|.282| 291 209| 807 | .315 | .34 | .332| 6.38
i1 |.801 | .310| 820 .329| .338 | .%47 | .356 | .365| 7.01
i |-320/.8%9 549/ 350 369 | .879 | .383 | 398 | 7.65
13 | .856 | .367|.378 | .388 | .399 | 410 | 421 | 432 | 829
v |83 |.395| .407 | .418| 480 | 442 | 453 | .4685| 2.3
1% | 411 423 436 448 | 461 | 473 | 486 | 498 | 9.56
1 | 438 | .452| 465 .478| 491 | 505 | 518 | .531 | 10.20
17 | 466 | .480| 494 .508| .522 | .536 | .650 | .564 | 10.84
o | .493 | 508 528 | .538| .563 | .568 | .583 | .598 | 11.48
4 | 520 | 536 552 563 | 584 | 599 | 615 | .631 | 1211
Ao | 548 | 564 | 581 | .598| 614 | .631 | 647 | .664 | 1275
575 | 593 | 610 | .628| .645 | .662 | .680 | .697 | 13.39

! 603 | .621 | .630 | .657 | .676 | .694 | .712 | .780 | 14.03
§ |.630 | .649| .668 | .687| .706 | .75 | 745 | .764 | 14.66

|

§ | .57 | .677| 607 .7i7| 787 | JWB? | v | .7O7 | 15.30
3 |.685|.708| 726 .747| .768 | .789 | .809 | .830  15.94
i 712 | .734| 765 | 77| 799 | .B20 | .B42 | .863 | 16.58
§ |40 .762| .784| 807 | .89 | .85% | .874 | ,898 | 17.2
J | .767|.790| 813 837 | .860 | .883 | .906 | .980 | 17.85
§|794) 818| 843 867 891 | 915 | 939 963 | 1849
{3 |82 .817| 872|806 1 | .46 | 971 | .996 | 19.13
§1 | 849 875|901 .926| .952 | .978 | 1.00 | 1.08 | 19.76
¥ | 877 908 .mml.sss 983 | 1.01 | 1.04 | 1.06 | 20.40
}; | 931|959 | 986 1.01 | 1.04 | 1.07 | 1.10 | 21.04
931 | 960 988 1.02 | 1.04 | 1.07 | 1.10 | 1.13 | 21.68

32 |.950 | .988/1.02 (1.05 | 1.07 | 1.10 | 118 | 116 | 22.31
< 1.986 .02 |1.05 [1.08 | 111 | 1.14 | 147 [ 1.20 | 2295




286 CAMBRIA STEEL.

! WEIGHTS OF FLAT ROLLED STEEL BARS.
i PER LINEAL FOOT.
(CONTINUED.)

E}H %:]i'” fliiil;_hf }BH é%” ig_!f %I_H i!}' 12”

A |36 .439] 148| 146| 149 | 453 | .56 | 159 | 253
Jc | 470|174 A78| 83| .87 | .91 | .95 | .199 | 3.19
v | 204|209 214| 219| 224 | 229 | 24| 239| 3.8
o | 298| 244 | 250 | 266| .261 | 267 | 278 | 279 | 446

§
3
3
2
23
=5

. 53

| 578 [ 585 | 508 | 9.56
1 | 545 658|571 | 584 | 598 | .611 | .624 | .638 | 10.20
17 | 578 593 | .607 | .621| .635 | .49 | .663 | .677 | 10.84
f’ 613 | .628| .642 | 657 | .672 | .687 | .702 | .717 | 11.48
2 64?| 662 | 678 | .694| 710 | .76 | .74l | .77 | 1211
A | 681 697 .714' 30| 747 | 784 | 780 | .797 | 1275
3| s | 72 0| ver| 7sa| sz | 9| s | 1339
i1 | 749|767 785 | .804| .822 | .840 | .858 14,03
3% | 783 soﬂl 821 | .840| 859 | 878 | .897 | .916 | 14.66
3 | .817|.887|.857 | .877| 896 | .916 | .936 | .956 | 15.30
33 | .851|.872| 802 .913| .934 | .955 | .975 | .996 | 1594
15 | .885|.906| .928| 950 | .971 | .993 | 1.01 | 1.04 | 1658
37 | .919|.941 | 964 | .986| 1.00 | 1.03 | 1.06 | 1.08 | 17.21
7 | 953 976 .999(1.02 | 1.05 | 1.07 | 1.09 | 112 | 17.85
2 | 987 1.01 [1.04 1.06 | 1.08 | 1.1 | 1.3 | 1.16 | 1849
3; 1.02 [1.06 |1.07 .10 | 112 | 115 | 417 | 1.20 [ 1948
i1 1106 [1.08 [1.11 (113 | 116 | 148 | 121 | 1.24 | 19.76

1

§ 1100 142 114 147 | 120 | 122 | 125 | 1.28 | 2040
#3112 (145 [1.18 (121 | 123 | 126 | 120 | 1.31 | 2104
%i 116 {119 [1.21 [1.24 | 1.27 [1.80 | 138 | 1.35 | 21.68
33 110 (122 125 1.28 | 131 | 1.34 | 137 | 1.39 | 2231
F 123 126 [1.28 |1.31 | 134 | 137 | 140 | 143 | 2295




CAMBRIA STEEL. 287

WEIGHTS OF FLAT ROLLED STEEL BARS.
PER LINEAL FOOT.

One cubic foot of steel weighs 489.6 pounds.
For Thicknesses from % in. to 2 in. and Widths from 1 in. to 123 in.

Thicle L [ ’ tH ’ ' ’
fone (4| | 0 | 2 200 B AT | 2
A AR B
% 58 o 9 1.11‘ 128 144 | 159 | 175 | 7.65
+ 850 1.06 | 1.28 | 1.49 1.?0‘ 1.91 | 212 | 234 | 10.20
< [1.08 ‘1.33 150 | 1.86) 212 230 | 265 | 292 | 127
] 1.28 [1.59 | 1.92 2.23i 2.55| 2.87 | 319 | 351 | 1530
Tr |149 |1.86 | 2.28 | 2.60 298 83| 372 | 409|178
4 1.70 1212 | 2555 | 298 3.40| 3.83 | 4.25| 4.67 | 2040
£ 192 /239 | 287 | 8.35 3.83 4.30 | 478 5.26 | 22.95
§ 212 |2.65 | 3.19 | 372 4.25 478 | 531 | 584 | 25.50
1t |234 202 | 351 | 4.00 467 526 | b4 | 643 | 2805
3 955 19.19 | 8.83 | 447 510 575 | 638 | 7.02 | 30.60
13 |276 (345 | 414 | 484 553 6.21 | 6.90 | 7.60 | 33.15
i 2.08 |3.72 | 447 | 520 595 6.69 | 7.44 | 818 | 3570
}3 (819 (399 | 478 | 558 638 7.18 797 | 877 | 382
1 3.40 [4.25 | 510 | 595/ 6.80 7.65 | 850 | 9.35 | 40.80
10, |36t |452 | 542 | 632 7.22| 813 | 9.03 | 9.93 | 4335
13 383 (478 | 5.74 | 670 7.65 861 | 957 | 10.52 | 45.90
135|404 [5.05 | 6.06 | 7.07| 808 9.09 | 10.10 | 1111 | 4845
14 425 |531 | 638 | 7.44 8.50) 9.57 | 10.63 | 11,60 | 51.00
17, |446 (558 | 6.69 | 7.81] 893 10.04 11.16 | 12.27 | 53.66
13 467 |584 | 7.02 | 818 9.35 10.52 | 11.69 | 12.85 | 56.10
17; |48 (611 | 7.34 8.56] 9.78 11.00 | 12.22 | 13.44 | 58.65
1% 510 [6.38 | 7.65 | 893 10.20| 11.48 | 12.75 | 14.03 | 61.20
15 592|664 | 797 | 9.30/10.63 11.95 | 1398 | 14.61 | 6375
1 552 |8.90 | 8.29 | 9.67/ 11,06 12.43 | 1381 | 15.19 | 66.30
111|574 [7.47 | 8.61 [10.04] 11.47| 12.91 | 14.34 | 15,78 68.85
13 5.95 [7.44 | 893 |10.42 11,90 13.40 | 14.88 | 16.37 | 71.40
1}15 6.16 |7.70 | 9.24 |10.79 12.33 13.86 | 1540 | 16.95 | 73.95
11 6.38 |7.97 | 9.57 [11.15 12,75 14.34 | 1594 | 17.53 | 76.50
113 | 659 (824 | 9.88 |11.53 13.18] 14.83 | 16.47 | 1812 79.05
2 6.80 | 8,50 |10.20 |11.90]13.60, 1530 | 17.00 | 18.70 | 81.60

T . T



CAMBRIA STEEL.

WEIGHTS OF FLAT ROLLED STEEL BARS,
PER LINEAL FOOT.
(CONTINUED.)

Thickness
in Tnohes,

-

—— s
T

DE D T >

i ot s R S

——

-,
T

PO

3&“ I 3:"1:; 41

1_
|

|
g | 2

9
i
=

230 2.55

g
35

&

senr axms

CONIgn OTOTRecs WO

BEd S2aY

DO cordco o

SIRS B3I 2
9’3

WNme Orepco 100
8
[
&

NNoor ouhosce po
28 GREF =585

829 898 0.67/10.36 11.05
893 9.6710.41/11.16/ 11.90
9.57 10,36 11, 13 11.95| 12.75
1020 11 05 1190 12.75 13.60 |

1084| i1, 74 12.65 |L1355 14.45
11.48 12.43 13.39/14.34 1530
12.12{ 13.12| 14.13/15.14' 18.15
12,75 13.81 14.87/15.94 17.00

13.39] 14,50 15.62 16.74 17.85
14,03 15. 20 16,36 17.53 18.70
14.66 15.88 17.10 18.33 19.55
15.30 1658 178511913 20.40

F
15.94 17.27 18.60 19.92| 21.25
16.58 17.96 19.34 20.72) 22.10
17.22) 18.65 20.08 21.51 2295
17.85 19.34 20.33 22,32 23

1849 20,0 21.57 23.11
19.13 2072 22.31 23.91
1977 21.41 23.08 24.70
20,40, 22,10/ 23.80{25.50

i

\ 16.26
| 18,06
18.96

21.68

22.58
23.48
24.38
25.29

26.19
27.10
28.00

| 28.90

4:’!..!: :

4y

2.87
3.83

4.78
5.74
6.70
7.65

8.61
9.57
10.62
11.48

arn
44

3.03
4.04

5.05
6,06
.07
8,08

9.09
10.10
11.11
12.12

13.12
14.13
15.14
16.15

17.16




CAMBRIA STEEL. 289

L L

Sh—

‘WEIGHTS OF FLAT ROLLED STHEL BARS.
PER LINEAL FOOT.
(CONTINUED.)

i
Thicknes |
hh::: 51 5%n|5}u 53| e |ey’| ey | ey | 127
ROV A0 4 wel BN 0O s
& | 310 a3 asil 36 983 39 4ue| 430 | 7%
) 425 4.4s|- 467, 4.89 5.1o| 5.31i 653 | 574 | 10.20
J | 531 558 584 &u! 6.38 6.64 690 | 717 | 1275
§ | 638 669 7.02) 734 7.65 7.97 820 | 861 | 15.30
vp | 744 781 818 856 893 920 967 | 10.04 | 17.85
§ | 850 888 03 o7 10.2o| 10.63 11.05 | 11.48 | 2040
& | 957 m.m! 1052 11.00 11.48 11.95 12.43 | 12,91 | 22.95
¢ | 10063 1116 11.69] 12.22 1275 13.28 13.81 | 14.34 | 25.50
1| 1169 12.27] 1285 13.44 14.03 1461 1520 | 1578 | 2805
3 |12 13.39i 1403 1467 1530 1504 1658 | 17722 3060
1| 1381 1450] 1519 15.88 1658 1727 17.95 | 1865 | 3345
14.87| 15.62/ 1636 17.10 17.85 18.60 10.34 | 20.08 | 35.70
15 | 1594 16.74) 17.58 1833 19.13 10.92 20.72 | 2151 | 3825
1 17.00 17.35‘ 1870 1955 2040 21.25 22.10 | 22.95 | 40.80
| |
17, | 18.06 18.96 19.87| 2077 21.68 2258 23.48 | 24.39 | 43.3
15 | 19.13 20.08 21.04| 21.99 22.95 23.91 24.87 | 2.82 | 45.90
i | 20.19 21,20 22.21) 23.22 24.23 25.23 26.24 | 27.25 | 48.45
14 21.25| 92.32| 23,38 24.44 2550 26.56 27.62  28.69 | 51.00
15 | 2282 2343 2454 25.66 26.78' 27.90 20.01 | 3012 | 5355
1§ |2338 2454 2571 2688 28.05 20.22 30.39 | 3156 | 56.10
17 | 24.44] 25,66 26.88 28.10 20.33 30.55 31.77  $2.99 | 58.65
1} sasul 278 28,05 2033 3060 388 Wi> | 443 | 6120
14 | 2657 27.89 29.22 30.55 31.88 3320 34.53 | 35.86 | 63.75
1§ | 22.63 20,01/ 30.39 3177 33.15 3453 35.91 | 37.29 | 66.30
111 | 2869 80.12 31.55 32.99 34.43 8586 37.30 | 3873 | 6885
11207 31U 273 34.92| 3.0 87.19i 368 | 4047 | 7140
| |
1} s&sJ 32.95 33.80 3543 36.98 88.52 40.05 | 41.60 | 73.95
1;? 31.87) 3347 35.06 36.65 38.25 39.85| 41.44 | 43.03 | 76,50
117 | 3204 3450 3623 .88 3053 4117 4282 4446 | 79.05
2 40 30.10 4050 £250 420 | 4590 | 8160

300 a&'mi 7.
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CAMBRIA STEEL.

‘WEIGHTS OF FLAT ROLLED STEEL BARS.

PE

R LINEAL FOOT.
(CONTINUED.)

Thickness
in Inches,

Seail setlawile w-Chmde sl

e b -I‘“ e gk sk bt L aad
R i R By 5y

TO b b h h h i
e, -
e’ SR

br gl 7*.‘! 7*!:

462 478
6.16 6.36

4.48
b6.95

7.44
893 9.25 9.
10.41] 10.78 11.16
11.90 12.32i 12.76

13.39 13.86 14.34
14.87| 15,40 15.94

1636/ 16,94 17.53
17.85| 1&49| 19.13
19.34! 20.08 20.72
20.83 21.57| 22.92
22,32 23.41) 23.91
23.80' 24,65 2550
25,29 26.19| 27.10
26.78 27.73 28.68
28.26 20.27 30.28
20.75| 30.81| 81.88
31.23/ 32.35| 33.48
32.72/ 33,89 85.06
34.21| 85.44/| 86.66!
35.711' 36.98 38.26]
87.19 38.51| 39.84
38.67) 40.05 41.44
40.16) 4159| 43.03
41.65 43.14 44.63)
43.14) 44.68 46.22|
44,63 46.22 47.82
46,12 47.76 49.41|
47.60 49.30 5100

7iu 8n 8}.‘!

494 510 5.26
6.58 6.80| 7.01

823 850/ 8.76
9.88 10.52
' 11.58 12,27
1818 14.03

| 14.82 15.78
| 16.47 17.53
| 18.12 19.28

5

o
—
-
Ty

S5 EnNBh ZRBZ BBEE RIR!

43.83

&

47.33
49.09

49.30, 50.84
51.00, 52.60
52.70/ 54.35
54.401' 56.10

Zes sppe RHLE Bemy 2ew

£
=

4558

8#”

=3 o

=0

| 8.0

42
22

3
{ 10.84

| 1264 |

I 14,44
| 16.26
| 18.06
| 10,86

| 45.16
46.96
| 48.76
50.58

| 52.38
| 54.20
| 56.00
I 57.80




CAMBRIA STEEL. 201

WEIGHTS OF FLAT ROLLED STEEL BARS.
PER LINEAL FOOT.
(CONTINUED.)

me: 9!! 9*” gi” 92” 10” 10*” 1 " 10*” 12/
S | 74| 590 6.06| 6.22| 638) 654| 670 | 686 | 7.5
£ | 7.65| 7.86| 8.08) 820 850, 871| 892 | 914 |10.20
S| 956| 9.83/10.10]10.36| 10.62| 10.89 | 11.16 | 1142 | 12.75

1148 11.80| 12.12| 12.44| 12.75| 13.07 | 1339 | 1371 | 15.30

12, 13.40 | 13.76| 14.14| 14,51 | 1488 15.25 | 15.62 | 15,99 | 17.85
15.30 | 16.73| 16.16| 16.58 | 17.00 | 17.42 | 17.85 | 18.28 | 20.40

& |17.22(17.69| 1818 18651914 19.61 | 20.08 | 20.56 | 22.05
10.13 | 19.65| 20.19|20.72 | 21.25 21.78 | 22.32 | 22.85 | 26.50

13 |21.04 (21,62 22.21| 22.79/23.38 | 23.96 | 24.54 | 25.13 | 28.0
32296 2350 | 24.23 24.86 25.50}2&14 26.78 | 27.42 | 30.60

13 |24.86(25.55 26.24(26.94| 27.62 28.32 | 20,00 | 20.69 | 83.15
7 |2678|27.52| 28.26/29.01|29.75 3050 | 81.24 | 31.98 | 85.70

15 |28.69|20.49| 30.28| 31.08| 31.83 | 32.67 | 33.48 | 34,28 | 38.25
1" |30.60 81.45|82.30(33.15  34.00| 34.85 | 35.70 | 36.55 | 40.80
10 |92.52 93.41|84,32(85.92 96.12|87.03| 87.92 | 38.83 | 4835
14 |3443|35.38)36.34| 37.20|38.25 89.21 | 40.17 | 41.12 | 45.90
1. |36:3437.35|38.36| 39.37| 40.38  41.39 | 42.40 | 43.40 | 48.45
1'f |33.26|39.31| 4037 41.44 | 42.50 4356 | 44.63 | 45.69 | 51.00
15 (40164128 42.40|43.52| 44,64 45.75 | 46.86 | 47.97 | 53.55
1§ |42.08|43.25 4441|4558 | 46.75 | 47.92 | 49.08 | 50.25 | 56.10
17, |44.00 |45.22| 46.44 | 47.66|48.88|50.10 | 51.32 | 5254 | 58.65
1y |45.90 | 47.18 48.45|49.73|51.00| 52.28 | 5355 | 54.83 | 61.20
19 [47.82|49.14|50.48| 51.80 | 53.14 | 54.46 | 55.78 | 57.11 | 63.75
13 |49.78 | 51,10  52.40| 53.87 | 55.25 | 56.63. 58.02 | 59.40 | 66.30
111 |b1.64 | 53.07| 54.51 | 55.94|57.38 | 5881 | 60.24 | 61.63 | 68.8
13 |53.56|55.04| 56.58| 58.01|59.50 | 60.99 | 62.48 | 63.97 | 71.40
113 |55.4657.00 58.54) 60.09| 61.62|63.17 | 64.70 | 66.24 | 73.95
17 |57.38|58.97| 60.56| 62.16 | 63.75 | 65.35 | 66.94 | 63.53 | 76.50
1}% 59.29 | 60.94 | 62.58| 64.23 | 65.88| 67,52 | 60.18 | 70.88 | 79.05
2" | 6120 62.90| 64.60| 66,30| 62.00| 69.70 | 71.40 | 73.10 | 81.60
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CAMBRIA STEEL.

WEIGHTS OF FLAT ROLLED STEEL BARS.

PER LINEAL FOOT.

(CONTINUED.)

in Inches.

g

o

sl o

—...:__ b o [ ——
S e fpenge Srgemi e seede

DO ==
T

117 {1147/11}77(113"7| 12/

|
7.02. 7.17r 792 7.49| 7.66! 7.82
9.34‘ 957 9.78 10.00/ 10.20 10.42

11.68, 11.95 12.22!' 12.49r 12.75,, 13.01
14,08 14.35| 14.68 14.99| 15.30] 15.62
16.36 16.74| 17.12/ 17.49 17.85! 18.23

1870/ 19.13| 10.55! 19.97 20.40 20.82

I
12*!!

21.02’ 9151 22,00, 2248 22.95| 23.43
23,98 23.91| 24.44 24.97| 25.50) 26.03
2.70| 2630 2688 2747 28.05

28,05, 25.68| 20.33 29.97 30.60

i
R.72 3347 34.21 3495

35,06/ 35.86 36,66/ 37.46
37.40/ 88.25| 39.10/ 39.95

42,08 43.04) 44.00 44.94
44.49 45.42, 46.44 47.45|
4676 47.82| 48.88) 49.94) 51.00| 52,06,

40,08 50.20) 51.32 52.44| 53.55
51.42| 52.59| 53.76| 54.93| 56.10
53.76| 54.99 56.21| 57.43 b58.65
56.10 57.37| 58.65 59.93 61.20

5842 50.76/ 61.10| 6243 63.75
78| 62.16] 63.54) 64,92 66.30

0 05.98 6742 63.85
6343 60.02 71.40

55
93

33! 70,86/ 72.41| 73.95
72 73.31) 74.90| 76.50
7246 74.11| 7576 7741 79.05
74.80' 76,50/ 78.20 79.90/ 81.60

N33& RBEIX

 BBEE &3N3

P E
g2

28,64 29,22
31.25 31.88

30.40| 31.08 31.76| 32.46 33.15| 33,83 34.53

|

12} \

7.98
10.63

13.28
15.94
18.60
21.25

23.90
26.56

37.19
30.84
42.50

45.16

gr33
Sk88 %R

|
123" |

813
10.84

13.55
16,26
18.97
21.67

24.39
27.09
29.80
32,52

35.22
37.93
40.64
43.35

46.06
48.77
51.48
54.19

56.90
59.60
62.32
65.03

67.74
70.44
7315
75.87

78.57
81.28
83.99
86.70

FAtaE

The wei
weigh

y to obtain the

'’ add the weights to be

ed on each page to facilitate
reater than 1277,

ghts for 12" width are repeat

7
. éeight of plate 4 614" % |

g the
weight of 1514" X
46.11 pounds.

2. Thus, to find the
2 % 74 = 1041 + 35.70

¥ %% and 12
g1 p%unds.

i

ts of plates of any wid
found in the same line for 3

BE" =4 X 25.50 + 13.81 = 1




CAMBRIA STEEL.

203

AREAS AND CIRCUMFERENCES OF CIRCLES.
For Diameters from J; to 100, advancing by Tenths.

Diameter, Area, Cireumfaranco. Diamoter, Area, |‘ Ciroumfarence,
0.0 4.0 12,5664 12.5664
4 007854 31416 | 13.2025 12,8805
2 031416 62832 2 13.8544 13.1947
3 070686 94248 3 14.5220 13.5088
4 12566 1.2566 4 15.2053 13.8230
B 19635 1.5708 S| 159043 14.1372
b 28274 1.8850 6 16.6190 14.4513
ot 38485 2,190 i 17.3494 14.76556
8 50266 2.6133 8 18,0056 15.0796
R 63617 2.8274 9 18,8574 15,3038
1.0 7854 3.1416 b.0 19.6350 15.7080
i 9503 3.4558 | 20.4282 16,0221
2 1.1310 3.7699 2 21.2372 16,3363
3 1.3273 4,0841 3 22.0618 16.6504
4 1.5304 4,3982 A 22,9022 16.9646
b 1.7671 4.7124 b 23.7583 17.2788
.6 2.0106 5.0265 i) 24.6301 17.6929
i 2.2608 5.3407 N 26,6176 17.9071
8 2.5447 5.6649 8 26.4208 18.2212
9 2.8353 5.9690 B! 27.3397 18,5854
20 3.1416 62832 6.0 28.2743 18.8496
A 3.4636 6.5973 o 20.2247 19.1637
2 3.8013 6.9115 > 30.1907 19.4779
3 4,1548 7.2257 3 31,1726 19.7920
4 45239 7.5398 4 32.1699 20.1062
5 4.9087 7.8540 B 33.1831 20.4204
6 5.3003 8.1681 .6 34.2119 20.7345
T 5.7266 8.4823 7| 35,2665 21.0487
8 615756 8.7965 8 36,3168 21.3628
9 6.6052 9.1106 9 |, 37.3028 21.6770
3.0 7.0686 9.4248 7.0 38.4845 21,9911
A 7.5477 9.7389 y 30,5019 22.3063
2 8.0425 10.0531 2 40,7150 22,6195
3 8.5530 10.3673 3 41,8539 22,9336
A 9.0792 10.6814 4 43.0084 23.478
] 9.6211 10,9956 5 44,1786 23.5619
b 10,1788 11,3097 1} 45.3646 23.8761
4 10.7521 11.6239 o 46,5663 24,1908
8 11,3411 11,9381 8 47.7836 24,5044
9 11.9459 12.2522 9 49,0167 24,8186
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CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED.)

Dinmeter, Area, Cirewmnfdrence, Diamoter, |

8.0 50.2665 | 25.1327 12.0
A 51.6300 | 25.4460 s
2 52.8102 | 25.7611 2
3 54.1061 26.0752 3
4 554177 | 26.3804 4
b 56.7460 | 26.7035 b
<5 58.0880 | 27.0177 b
T 59.4468 | 27.3319 ¥
8 60.8212 |  27.6460 8
9 62.2114 | 27,9602 9
.0 63.6173 | 28.2743 13.0
| 65.0388 | 28.58856 o
2 66.4761 28.9027 2
3 67,9201 29.2168 3
4 69.3978 | 20.5310 A
B 70.8822 | 29.8451 5
b 72,3823 | 30.1593 ]
o 73.8981 30.4734 o
8 75.4206 | 30.7876 8
9 76.9769 31,1018 9
10.0 78,5398 31,4159 14.0
X 80.1185 31.7301 !
. 81.7128 | 32.0442 2
3 83,3229 32.3584 3
4 84,9487 | 32.6726 4
] 86,5001 32.9867 b
b 88,2473 33.3009 b
W 89.9202 | 83.6150 o
8 91.6088 | 33.9202 8
9 93,3182 34,2434 9
11.0 95.0332 | 34.5575 15.0
B 96.7680 | 34.8717 B
2 98.5203 35,1858 2
3 100.28756 35,5000 3
4 102.0703 | 95.8142 4
5 103.8689 36,1283 5
6 105.6832 | 86.4425 ]
¥ 107.5182 |  86.7566 o
8 109.3588 |  37.0708 8
9 111.2202 | 37.3850 8

130.6981

132.7323
1347822
136.8478
138.9201
141.0261

143.1388
145.2672
1474114
149.5712
151.7468

153.9380
156.1450
1568.3677
160.6061
162.8602

165.1300
167.4165
169.7167
172.0336
174.3662

176.7146
179.0786
181.4584
183.8539
186.2650
188.6019
191.1345
193.5928
196.0668
198.55656

37.6991
38.0133

48.6047

49.9513




CAMBRIA STEEL.

2056

AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED.)

Cirenmfarance.

E
-3
]

201.0619 |  50.2655
208.5831 | 50.5796
206,1199 | 50.8938
208.6724 | 51.2080
211.2407 | 51.5221

213.8246 | 51.8363
216.4243 | 52.1504
2190897 | 52.4646
221,6708 | 52.7788
224.3176 |  53.0929

226.9801 |  53.4071
220.6583 58.7212

CHNEZU hWo~D DRNGT RO PENGU RS DN Rwko-o
&

Diameter,

= |
|

NG hkvho DNGT kD DS Rkoo DoNDD RS

Area, Ciroumfarence,
3141503 | 62,8319
317.3087 | 63,1460
320.4739 | 63.4602
323.6547 | 03.7743
326.8513 | 64.0885
830.0636 | 64.4026
333.2016 | 64.7168
336.5358 | 65.0310
330.7947 | 65.3451
843.0698 | 65.0593
846.3606 | 65.9734
349.6671 66.2876
352.9894 | 66.6018
356.3273 | 66,9159
359.6809 | 67,2301
363.0508 | 67.5442
366.4354 | 67.8584
369.8361 68.1726
373.2526 | 68.4867
876.6848 | 68.8009
380.1327 | 69.1150
383.5063 | 69.4202
387.0756 | 60.7434
390.5707 |  70.0575
894.0814 | 703717
397.6078 | 70.6858
401.1500 | 71.0000
4047078 | 71.3142
4082814 | 71.6283
411.8707 | 71.9425
4154756 | 72.2566
419.0963 | 72.5708
4227337 | 72.8349
4263848 | 73.1991
430.0526 | 73.5133
433.7361 | T73.8274
437.4354 | 74.1416
441.1503 | 74.4657
444.8809 | 74.7699
4486273 |  75.0841
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CAMBRIA STEEL.

(CONTINUED. )

AREAS AND CIRCUMFERENCES OF CIRCLES.

Area,

]

456.1671
459.9606
463,7693
467.5947

471.4352
4752916
4791636
483.0513
486.9547

490.8739
494.8087
498,7592
502.7255
506.7075

510.7052
514.7186
518.7476
522.7924
526.8529

530.9292
536.0211
539,1287
5432521
547.3011

551,5459
555.7163
569.9025
5641044
568.3220

5725663
576.8043
581.0690
5853494
589.6455

593.9574
508,2849
602,6282
606.9871
611.3618

hoNEr hio—D LXNST RN~ S DN ko TNZDY Bk

452,3803

76.9690
77.2832
77.5973
77.9115
78,2257

78.5398
78.8540
79,1681
79.4823
79.7965

80.1106
80.4248
80.7389
81,0631
81.3672

81.6814
81.9956
82,3007
82.6239
82.9380

83.2522
83.5664
83.88056
84,1947
84.5088

84.8230
85.1872
85.4513
85.7655
86.0796

Diameter, Area, Ciroumferance,
28.0 615.7622 | 87.9646
d 620.1582 | 882788
2 624.5800 | 88.5929
3 629.0175 | 88.9071
A 6334707 | 89.2212
il 637.9307 | 89.5354
6 6424243 | 80.8495
7 646,9246 | 90.1637
8 651.4407 | 90.4779
9 655.9724 | 90.7920
20.0 660.5199 | 91.1062
ol 665.0830 | 91.4208
2 660.6619 | 91.7345
3 674.2565 | 92.0487
A 6788668 | 92.3628
b 683.4928 | 92.6770
0 68813456 | 92.9011
T 692.7919 |  93.3063
8 697.4650 | 93.6195
9 702.1538 | 93.9336
30.0 7068583 | 94.2478
A T11.5786 | 94.5619
2 7163145 | 94.8761
3 | 7210662 | 95.1903
4 725.8336 | 95.5044
i 730.6167 | 95,8186
b 7854154 | 96.1327
T 7402299 | 96.4469
8 745.0601 | 96,7611
9 740.9060 | 97.0752
31.0 TH4.7676 | 97.3804
Jd 7569.6450 | 97,7035
2 764.5380 |  98.0177
3 769.4467 | 98.3310
A TT4.3712 | 98.6460
i 779.83113 | 98.9602
i 784.2672 | 99.2743
oh 789.2388 | 99,5885
3 794.2260 | 99.9026
9 799.2200 | 100.2163

T e




CAMBRIA STEEL.

207

AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED.)

Dinmater.

Mo

et PRMEE Dhunh bRNa s baEt Rk S S amo e

Area, | Cirgumference, Diameter, Area, Circumference,
804.2477 100.5310 36.0 1017.8760 | 113.0973
809.2821 100.8451 A 1023.5887 | 113.4115
814.3322 101.1593 2 10202172 | 113.7267
810.3980 | 101.4734 3 1084.9118 | 114.0398
824.4796 | 101.7876 4 1040.6212 | 1143540
829.5768 102.1018 b 1046.3467 | 114.6681
834.0898 102.4159 .6 1052.0880 | 114.9823
839.8185 | 102.7301 T 1057.8449 | 115.2965
844.9628 | 103.0442 8 1063.6176 | 115.6106
850.1229 103.3584 9 1069.4060 | 115.9248
855.2986 | 103.6726 37.0 1075.2101 | 116.2389
860.4902 | 103.9867 | 1081.0299 | 11656581
865.6973 | 104.3009 2 1086.8654 | 116.8672
870.9202 | 104.6150 3 1002.7166 | 117.1814
876.1588 | 104.9292 4 10986835 | 117.4956
881.4131 105.2434 i) 1104.4662 | 117.8097
886.6831 105.5575 B 1110.3645 | 118.1239
891.9688 | 1068717 e 1116.2786 | 118.4380
897.2708 | 106.1858 8 1122.2088 | 118.7522
902.5874 | 106.5000 9 1128.1538 |  119.0664
907.9203 | 106.8142 38.0 1184.1149 | 119.3805
913.2688 | 107.1283 A 11400918 |  119.6947
918.6331 107.4425 2 1146,0844 | 120.0088
024.0131 107.7566 3 1152.0027 |  120,3230
929.4088 | 108.0708 4 1158,1167 | 120.6372
034.8202 1083849 b 1164.1564 | 120.9513
940.2473 | 1086991 b 1170.2118 | 121.26556
9456001 | 109.0133 T 1176.2830 | 121.5796
951.1486 | 100.3274 B8 1182.3698 | 121.8038
956.6228 100.6416 9 11884724 | 1222080
962.1128 | 100.9557 39.0 1184,5006 | 122.5221
067.6184 | 1102699 A 1200,7246 | 122.8363
973.1397 110.5841 2 1206.8742 | 123.1604
978.6768 110.8982 3 1213,0396 | 123.4646
984,2206 | 111.2124 4 | 12192207 | 1R3.7788
989.7980 | 111.5265 b 12254175 |  124.0029
995.3822 | 111.8407 6 | 1231.6300 | 124.4071

1000.9821 112.1549 7 1287.8582 | 1247212
1006,5977 | 112.4690 8 1244.1021 | 125.0354
1012.2290 |  112.7832 9 12508617 | 125.3495
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CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED.)

Dixmetar, l Area, ‘ Cirgumferanse, Diamater, ‘ Area, ‘ Circumfarence,
40.0 1256.6871 | 125.6637 4.0 1520.5808 | 138.2301
| 1262.9281 | 125.9779 A 1527.4502 | 138.5442
2 1269.2348 |  126.2920 2 1534.3853 | 138.8584
3 1275.5673 | 126.6062 3 1541.8360 | 139.1726
4 1281.89556 | 126.9203 4 1548.3025 | 139.4867
5 1288,2493 | 127.2345 b 1555.2847 |  139.8009
6 1294.6180 | 1275487 i 1562.2826 | 140.1153
T 1301.0042 | 127.8628 pré 1569.2062 | 140.4292
3 1307.4062 | 1281770 8 1576.3255 | 140.7434
9 1313.8219 | 1284911 9 1583.3706 | 141.0675
41.0 1320.2543 | 128.80563 45.0 1590.4813 | 141.3717
A 1326.7024 | 129,119 A 1597.5077 | 141.6858
2 1333.1663 | 129.4336 2 1604.5999 | 142.0000
3 1339.6458 | 129.7478 3 1611.7077 | 1423142
4 1346.1410 | 130.0619 4 1618.8313 | 142.6283
B 1352.6520 | 130.3761 i 16259705 | 142.9425
B 1359.1786 |  130.6903 B 1633.1255 | 143.2566
J 1365.7210 |  131.0044 7 16402062 | 143.5708
8 1372.2791 | 131.3186 8 1647.4826 | 143.8849
9 1378.8529 | 131.6327 9 1654.6847 | 144.1991
42,0 1385.4424 | 1319460 46.0 1661.9025 | 144.5133
A 1302.0476 | 132.2611 A 1669.1860 | 144.8274
2 1398.6685 | 132.5752 2 1676.3853 | 145.1416
8 1405.30561 | 132.8804 3 1683.6502 | 145.4557
4 14119574 | 133.2085 4 16909308 | 145.7699
R 1418.6254 | 133.5177 b 1698.2272 | 146.0841
i) 1425.3002 | 133.8318 ] 1705.6892 | 146.3982
a 14320086 | 1341460 o 17128670 | 146.7124
8 14387238 | 134.4602 8 1720.2105 | 147.0265
9 14454546 | 134.7743 9 1727.5697 | 147.3407
43.0 1452,2012 | 135.0885 47.0 1784.9445 |  147.6550
A 14589635 | 135.4026 3 1742.3851 | 147.9690
2 1465.7415 | 135.7168 2 17497414 | 1482882
3 1472.6852 | 136.0310 3 1757.1685 | 148.5973
4 1479.3446 | 136.3451 4 1764.6012 | 148.9115
b 1486.1697 |  136.6593 b 1772.0646 |  149.2257
] 1493.0105 | 136.9734 ] 1779.6237 | 1495308
s 1499.8670 | 137.2876 s 1787.0086 | 149.8540
8 | 1506,7393 | 137.6018 8 117945001 | 150.1681
9 1513.6272 | 1379159 9 18020254 | 150.4823




CAMBRIA STEEL.

200

AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED.)

Diameter, Area, Circumference.
48.0 1809.5574 | 150.7964
4 1817.1050 | 151.1106
2 1824.6684 | 151.4248
3 183224756 | 151.7389
4 1839.8423 | 152.0631
b 1847.4528 | 152.3672
] 1855.0790 | 152.6814
W 1862.7210 | 152,9956
8 1870.3786 | 1563.3007
9 1878.0519 | 153.6239
49.0 18857409 | 153.9380
A 1893.4457 | 154.2622
2 1901.1662 | 154.5664
3 1908.9024 | 154.8805
4 1916.6543 | 155.1947
b 1924.4218 | 155.5088
] 19322051 | 155.8230
7 1940.0042 | 156.1372
8 f 1947.8180 | 156.4513
9 1955.6408 | 156.76556
50.0 1963.4954 | 157.0796
d 1971.8572 | 157.3988
2 | 1979.2348 | 157.7080
3 1987.1280 | 158.0221
4 1995.0370 | 158.3363
] 2002.9617 | 158,6504
b 20109020 | 158.9646
o 2018.8581 | 159.2787
8 2026.8209 | 159.5029
8] 2084.8174 | 159.9071
51.0 2042,8206 | 160.2212
o 2050.8395 | 160.5354
2 2058.8742 | 160.8495
3 2066.9245 | 161.1637
A 20749905 | 161.4779
B 2083.0728 | 161.7920
.6 | 2091.1697 | 162.1062
o 2009.2829 | 1624203
8 2107.4118 | 162.7345
2115.5663 |  163.0487

Dinmeter, Area, Circumfarence,
52.0 | 21237166 | 163.3628
1 | 2131809 | 163.6770
2 |2140.0843 | 163.9911
3 |21489017 | 1643053
4 | 21565149 | 164619
5 | 21647537 | 164.9336
6 |2173.0082 | 165.2479
7 | 21812785 | 165.5619
'8 |21895644 | 165.8761
9 |2197:8661 | 166.1903
53.0  |2206.1834 | 166.5044
1 | 22145165 | 1668186
‘o |2292:8653 | 167.1%27
3 [22919208 | 167.4469
4 | 22306100 | 167.7610
5 | 22480059 | 168.0752
6 | 22564175 | 163.3804
7 | 22648448 | 1687035
8 |o2739%9 | 1690177
0 | 29817466 | 169.3318
540 |2290.2210 | 169.6460
1 |22087112 | 169.9602
o |23072171 | 1702743
'3 [2315:7386 | 1705885
4 |2324.2750 | 170.9026
5 [2332.8980 | 171.2168
6 |2341:3076 | 1715810
7 23490890 | 1718451
8 |23585%1 | 1721508
9 (23671979 | 172.47%
55.0 | 2375.8204 | 1727876
1 |23844767 | 1731017
2 |23931396 | 173.4159
3 |24018183 | 173.7301
4 28105196 | 1740442
5 |24102097 | 174358
6 |2427.0485 | 1746726
7 | 24366899 | 174.9867
3 | 24454471 | 175.3009
9 | 24549900

175.6150




300

CAMBRIA STEEL.

ARBAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED.)

Diamster,

56.0

(=1 o
Gﬁm‘\lﬂm*“h“ﬁ@mﬂmm*mwﬂcwm‘qﬁm*u&#

DoNmL o=

l

Area,

2463.0086

2471.8130
2480.6330
2489.4687

2498.3201, |

2507.1873
2516.0701
2524.9687

2533.8830 |

2542.8129

2551.7586
2560.7200 |
2569.6971
2578.6899
2587.6985

2506.7227
2605.7626
2614.8183
2623,8896
2632.9767

2642.0794
2651.1979

| 2660.3321

2669.4820
2678.6476

2687.8289
2697.0259
2706.2386
27154670
MRATILR

2783.9710
2743.2466
2752.5378

2761.8448
27711675

2780.5058
2789.8599
27992297 |
2808.6152
2818.0165

|

I
r

l

Circumference, Diameter,

g St
=
5 bbb miihs

53
2

-
co
o'
g

oo LN mco-

8
g
2

&
BNk rRRaD shuak

188.1814

Ares, Circumfarence,
28274334 | 188.4956
28368660 | 1888007
28463144 | 189.1239
2855, 189.4880
28652582 | 189.7522
2874.7636 | 190.0664
2884.2648 |  190.3805
2803.7917 | 190.6947
2003.3343 | 191.0088
2012.8926 | 191.3230
2022.4666 | 191.6372
20320563 | 191.9513
2041.6617 | 192.2655
2051.2828 | 192.5796
2060.9197 | 192,8938
29705722 | 193.2079
2080.2406 | 193.5221
2080.9244 | 193.8363
20006241 | 194.1504
3000.3395 | 194.4646
3019.0705 | 194.7787
30288173 | 195.0029
30385798 | 195.4071
3048.3580 | 195.7212
3058.1520 | 196.0354
3067.9616 | 196.3495

| 3077.7860 | 196.6637
3087.6279 | 196.9779
3007.4847 | 197.2020
3107.3571 | 197.6062
31172453 | 197.9208
31271492 | 198.2845
3137.0688 | 198.5487
3147.0040 | 198.8628
3156.9550 | 199.1770
3166.9217 | 199.4911
3176.9043 | 199.8053
31869023 | 200.1195
3196.9161 | 200.4336
3206. 200.7478




CAMBRIA STEEL.

301

ARBEAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED.)
Diameter, Area, Circumfarence, Diamster, Area, Circumfarance.
64.0 | 3216.9909 | 201.0620 68.0 3631.6811 | 213.6283
. 3227.0618 | 201.3761 A 3642.3704 | 213.9425
2 3237.1285 | 201.6002 2 3663.07564 | 214,2566
3 32472222 | 202.0044 3 3663.7960 | 214.5708
4 3257.3289 | 202.3186 4 3674.5324 | 214.8849
b 3267.4627 | R02.6327 b 3685,2845 | 215.1991
b 3277.5922 |  202.9469 i 3696.0623 | 2155133
o 3287.7474 | R03.2610 o 37068359 | 215.8274
8 32079188 | 203.5752 8 3717.6351 | 216.1416
9 3308.1049 9 37284500 | 216.4556
65.0 33183072 | 204.2035 69.0 3730.2807 | 216.7699
i 3328.5258 | 204.5176 A 3750.1270 | 217.0841
2 3338,7590 | 204.8318 2 37609891 | 217.3982
3 3349.0085 | 205.1460 3 3771.8668 | 217.7124
4 3359.2736 | 205.4602 4 3782.7603 | 218.0265
5 336065645 | 205.7743 i) 3793.6695 | 218.3407
6 3379.8510 | 206.0885 6 3804.5044 | 218.65648
7 3390.1633 | 206.4026 4 3815.6350 | 218.9690
8 3400.4913 | 206.7168 8 3826.4013 | 219,2832
9 | 3410.8350 | 207.0310 9 3837.4633 | 2195973
66.0 3421.1944 | 207.3451 70.0 38484510 | 21991156
i 3431.6695 |  207.6593 A 3850.4544 | 220.2256
2 3441,9608 | 207.9734 2 3870.4736 | 220.5398
3 3452,3669 | 208.2876 3 3881.5084 | 220.8540
4 3462.7801 | 208.6017 4 3802.6690 | 221.1681
b | 34732270 | 20891569 b 3903.6252 | 221.4823
b 3483.6807 | 209.2301 b 3914.7072 | 221.7964
| 34941500 | 209.5442 o 3025.8049 | 222.1106
8 3504.6351 | 209,8584 8 3936.9182 | 222.4248
9 3515.1359 | 210.1726 9 3948,0473 | 2227389
67.0 | 35256524 | 210.4867 71.0 3959.1921 | 223.0631
i1 3536.1845 | 210.8009 % | 3970.3526 | 2233672
2 3546.7324 | 2111150 2 3981.5289 | 223.6814
3 3557,2060 | 211.4292 3 3992.7208 | 223.9956
4 | 3567.8754 | 211.7433 4 1 4003.9284 | 224.3097
B 35784704 | 212.0575 B 4015.1518 | 224.6239
.6 | 3580.0811 | 2123717 .6 | 4026.3908 | 224.9380
g | 3599.7075 | 212.6858 .7 | 4037.6456 | 2252522
8 3610.3497 | 213.0000 8 4048.9160 | 225.5664
9 3621.0075 | 213.3141 9 4060.2022 | 225.8805




302 CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED.)

Area, Circumfarence.

4536.4508 | R238.7610
4548.4057 | 239.0752
4560.3673 | 230.3804
4572,3446 | 230.7035
4584.9377 | 240.0177

45963464 | 240.3318
4608.3708 |  240.6460
4620.4110 |  240.9602
4632.4669 | 241.2743
46445384 | 241.5885

4656.6257 | 41,9026
4668.7287 | 2422168
4680.8474 | 242.5810
4692.9818 | 242.8451
47051319 | 2431502

A717.2077 | 2434734
47204792 | 243.7876
47416765 | 244.1017
4753.8804 | 244.4159
4766.1181 | 244.7301

AT78.3624 | 245.0442
4790.6225 |  245.3584
4802.8983 | 245.6725
4815.1897 |  245.9867
4827.4960 | 246.3009

4839.8198 | 246.6150
4852.1584 |  246.9202
4864.5128 | 247.2433
4876.8828 |  247.567H
4880.2685 | 247.8717

4901.6699 | 248.1858
4914.0871 | 2485000
4926.5199 | 2488141
49389685 | 249.1283
40514328 | 240.4425

Diameter. Area, Circumference,

L

2 |
=

| DO~ IDNYT RN DR RSO D DR RO WOl UT e 00D

4071.5041 |  226.1947
4082.8217 | 226.5088
4094.1550 | 226.8230
4105.5040 | 2271371
41168687 | 227.4513

41282491 | 227.7656
4139.6452 | 228.0796
41510671 | 2283038
4162.4846 [ 2287079
4173.9279 | 229.0221

4185.3868 |  229.3363 .
4196.8615 | 2290.6504
4208.3519 | 229,9646
42198579 | 2302787
42813797 |  230.5929

42429172 | 230.9071
42544704 | 2312212
4266.0394 | 2315354
4277.6240 | 231.8495
42802243 | 232.1637

43008403 | 232.4779
4312.4721 | 232.7920
43241195 | 233.1062
4335.7827 |  233.4203
43474616 | 283.7345

&

i -1
s R Al o e e e e el elia s, ale ab el g ias L R

4417.8647 | 285.6194 7.
4429,6535 3

44414580 | 236,2478
44532783 | 236,6619
4465.1142 | 236.8761

4476.9659 | 237.1902
44888332 | 237.5044
4500.7163 | 237.8186
4512.6151 | 2381327
4524.5296




CAMBRIA STEEL. 303

AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED. )

Diameter, Area, | Ciroumfarance, Diamater, Area, Circumference.

b5541.7694 | 263.8938
5554.9720 | 264.2079
5568.1902 | 264.5221
5581.4242 | 264.8363
5594.6739 | 265.1514

5607.9392 | 265.4646
5621.2208 | 265.7787
5634.5171 | 266.0929
5647.8206 | 2066.4071
5661.1578 | 266.7212

5674.5017 | 267.0354
5687.8614 | 267.3495
5701.2367 | 267.6687
6714.6277 | R67.9779
5728.0345 | 268.2920

5741.4569 | 268.6062
5754.8051 | 268.9203
5768.3490 | 269.2345
5781.8185 | 260.5486
5795.3038 | 269.8628

5808.8048 | 270.1770
5822.8215 | 270.4911
5835.8530 | 270.8053

50265482 | 251.3274 84,
5039.1225 | 251.6416
5051.7124 |  251.9557
5064.3180 |  252.2699
5076.9394 | 252.5840

5089.5764 | 252.8982
5102.2202| 253.2124
5114.8977 | 253.5265
5127.6819| 253.8407
51402818 254.1548

5162.9973 | 254.4690 85,
5165.7287 | 254.7832
5178.4757| 255.0073
51012384 | R255.4115
5204.0168| 255.7256

5216.8110| 256.0398
5220.6208 | 256.3540
5242.4463| 256.6681
5255.2876| 256.9823
5268.1446 | 257.2066

5281.0178| 257.6106 86.
5203.9056 | 257.0247
5306.8097 | 258.2389

WD DN R~ DN ew=D

LN RS PRUSRYD R~ DENSY e~ DN =D

3 | 53107295 2585581 5840.4020 | 271.1194
4 | 53326650 | 258.8672 5862.9659 | 271.4336
5 | 5345.6162| 259.1814 6876.5454 | R271.7478
.6 | 5358.6832| R250.4956 5890.1407 | 272.0619
.7 | B371.5658( 50,8097 5908.7618 | 272.3761
.8 | 5384.5641 | 260.1239 5917.3783 | 272.6002
9 | 5397.5782| 260.4380 5031.0206 | 273.0044
83.0 |5410.6079| 260.7522 &7, 5044.6787 | 273.3186
4 | 5423.6534| 261.0663 59588525 | 273.6827
2 | b436.7146| 261.3805 5972.0420 | 273.9469
8 | 5440.7915| 261.6947 5985.7472 | 274.2610
4 | 54628840 262.0088 5999.4681 | 274.5752
b | b475.9923| 262.3230 6013.2047 | 274.8804
.6 | 5489.1163| 262.6371 6026.9570 | 275.2035
.7 | 55022561 | 262.9513 6040.7250 | R75.5177
.8 | B5154115| 2632655 6054.5088 | 275.8318
9 552858261 263.5796 6068.3082 | 276.1460




304

CAMBRIA BSTEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINU ED.)

Dinmeter,

8

LN oM~ DN RS PRNGD RS DN RS

Area, Circumfaronce, Diameter, Area, Circumfarance,
6082.1234 | 276.4602 92.0 6647.6101 | 289.0265
60959542 | 276.7743 1§ 6662.0692 | 289.3407
6109.8008 | 277.0885 ) 6676.5441 | 289.6548
6123.6631 | 277.4026 3 6691,0347 | 2809.9690
6137.5411 | 277.7168 4 6705,5410 | 290.2832
6151.4348 | 278.0309 b 6720.0630 | 290.5973
6165.3442 | 278.3451 b 6734.6008 | 2009115
6179.2693 | 278.6593 T 6749.1542 | 201.2256
6193.2101 | 278.9740 8 6763.7233 | 201.5308
6207.1666 | 279.2876 9 6778.3082 | 201.8540
6221.1389 | 279.6017 93.0 3792.903? 202.1681
6235.1268 | R79.9159 A 202.4823
6249.1304 | 280.2301 o 632&1539 202.7964
6263.1498 | 280.5442 3 6836.8046 | 203.1106
6277.1840 | 280.8584 4 6851.4680 | 293.4248
6291.2356 | 281.1725 i1 6866.1471 | 203.7380
6305.3021 | 281.4867 6 6880.8419 | 2094.05631
6319.3843 | 281.8009 i 6895.6624 | 204.3672
6333.4822 | 282.1150 8 69102786 | 294.6814
6347.5958 | 28242902 9 692502056 | 294.9956
6361.7251 | 282.7433 94.0 6939.7782 | 2953097
6375.8701 | 283.0575 4 6954.5615 | 295.6239
6390.0309 | 283.3717 3 6969.8106 | 295.9380
6404.2073 | 283.6858 3 6984.1458 | 296.2522
64183995 | 284.0000 4 6998.9658 | 206.5663
6432.6073 | 284.8141 b 7013.8019 | 296.8805
6446,8300 | 284.6283 ] 7028.6588 | 207.1947
6461.0701 | 284.9425 T 7043.5214 | 207.5088
64753251 | 285.2566 8 7068.4047 | 297.8230
6489.5958 | 2855708 9 7073.3033 | 298.1371
65038822 | 85,8849 95.0 | 70832184 | R98.4513
65181843 | 286.1991 A 7103.1488 | 298.7655
6532.5021 | 286.5133 2 7118,1950 | 299.0796
6546,8356 | 286.8274 3 7133.0568 | 299.3938
6561.1848 | 287.1416 4 7148.0343 | 299.7079
65755498 | 287.4557 b 7163.0276 |  300.0221
6580.9304 | 287.7699 b | 7178.0366 | 300.3363
6604.3268 | 288.0840 7 7193.0612 | 300.6504
6618.7388 | 288,3982 8 7208.1016 | 300.9646
6633.1666 | 288.7124 9 72231677 |  301.2787




CAMBRIA STEEL. 308

AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED. )

Diametar, Area, Circumference, Diameter, Area, Cireumfarence,
96.0 7238.2205 | 301.5929 08.0 7542.9640 | 307.8761
d 72533170 | 3019071 J 7558.3656 | 3808.1902
2 7268.4202 | 302.2212 2 T573.7830 | 308.5044
3 72835301 | 302.5354 3 7580.2161 | 308.8186
A | TB67S7| B028405 | .4 | 7604.6648 | 3091327
b | 7313,8240 | 303.1637 b 7620,1203 | 809.4469
b 7828.9001 | 803.4779 i) 7635.6095 | 309.7610
¢ T844.1718 | 303.7920 P 7651.1064 | 310.0752
8 173503693 | 304.1062 8 7666.6170 | 310.3894
9 | 73745824 | 304.4203 ') 76821444 | 310.7035
97.0 7880.8113 | 304.7345 99.0 7697.6803 | 3811.0177
A 7405.0559 |  305.0486 | Tr13.2461 | 311.3318
] 7420,3162 |  305.3628 2 7728.8206 | 811.6460
3 7435.5922 | 305.6770 4 T744.4107 | 3811.9602

4 | 7450.8839 | 305.9911 4 7760.0166 | 312.2743
b5 | 74661913 | 306.2053 b 77756382 | 3125885
6 7481.6144 |  806.6194 N T1.2754 | 312.9026

Y § 74968532 |  806.9336 36 7806.9284 | 313.2168
B 7512.2078 | 307.2478 8 78225071 | 313.5309
9 7627.5780 | 807.5619 9 78382815 | 313.8451
100.0 7853.9816 | 314.1508

i"l‘o find from the table areas or circumferences for larger diameters than those
given,
Case I

For diameters greater than 100 and less than 1001 ;
Take from the table the area or circumference for a cirele 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 circumference so found by 10,
For Example.—What is the area and ci [erence corresp g toad

of 4507
From the tables the area and cir fe for di 45.9 are 1654.6847 and
1441991, Therefore 165468.47 and 1 441.991 are the area and circumference required,

Case II,

For diameters greater than 1000

Divide the given di by an ient factor which will give as a quotient
a diameter found in the table, uld talr.e from the table the area or circumference for
this diameter,

To obtain the required area or circumference multiply the area so found hy the
square of the factor and the circumference so ﬁmnd by the [nu.or
dFor Example.—What is the area and g toad

10537

1983 + 8 = 661, From the tables and Case I the area and circumference for diam-
eter 661 are 43 156.95 and 20 765,93, Therefore 843 156.95 % 9 = 3 085412.55 = area
required, and 20 765.93 < 3 = (2297.79 = circumference required,




CAMBRIA STEEL.

LOGARITHMS OF NUMBERS, FROM 0 TO 1000.

0
00000
M18e
07918
1180
14618

14021

17897

40140 | 40312 | 40483 | 40654 | 40824
41830 | 41995 | 42160 | 42324 | 42483

46588 | 40686 | 40834 | 40082 | 47120

48287 | 48490 | 48572
49693 49968

50785 | 50020 | 51054 | 51188 | 51321
52244 52604 | H2633

53402 | 53520 | 53655 | 53781 | 53907

54654 | 54777 | 54900 | 55022 | 55145
57054 | 57170 | G787 | 67408 | 7518
BA20G 58658

60422 | GO530 60852
61489 | 61595 | 61700 | 61504 | 61909
m 62634 | 62736 | 62845 | 62041

G348
64542 | 64640 | 64738 | 04834 | 04033

40993
42651

45686 | 15788

47270

48713
b1454
52763
HA0S3

55266
BoABG

41162
42813
44404

47421

66181
7
65033
68030
Gu810

70671
71516




CAMBRIA STEEL.

307

LOGARITHMS OF NUMBERS, FROM O TO 1000.
(Continued.)

2
4

JI333 22388 el=28 S%SSS!I

22333

EESES RES8Es8 BR33R  rEpzs

74198 | 74272
4973 | THO50
75789 | 75816

77950 | 78031
78670 | T8T46

T8
80140
81424 | 81491
82085 | 82151

8280
83878 | 83442

85853 | 85013
86451 | 86510
87040 | 87098

87621 | BT679
88252

01487 9!540
921312
\ 9582
93044 | 93095
93560 | 93601
04051 | 94101

4546 | 94596
95086 | 95085

97405 97451

97863 | 97909
08317 | 98362
98766 | 98811
99211 | 99255
90651 | 99694

92116
92034

23146
9365

151
94645
95138

98181

99078
909619




308 CAMBRIA STEEL.
NATURAL SINES, COSECANTS,
TANGENTS, ETC.
o| ¢ | Sins | Csscant | Tangent | Cotangent, | Secant | Cosive | # | ©
O| 0 .000000 | Infinite. | .000000 | Infinite, | 1.00000 | 1.000000 0 80
10 .002909 | 343.77516 | 002909 | 343.77371 | 1.00000 | .999996 | 50
20| .005818 | 171.88831 | 005818 | 171.88540 | 1.00002 | 999083 | 40
30| 008727 | 114.58301 | 008727 | 114.58865 | 1.00004 | 999062 | 30
40 011635 | 85945609 | 011636 | 85930701 | 1.00007 | 099032 | 20
50| 014544 | 68.757360 | 014545 | 68.750087 | 1.00011 | 999894 | 10
1| 0[.017452 | 57.208688 | .0174556 |57.280062 | 1.00015 | .999848 0 89
10 O‘ZCBbI 49114062 | 020365 |49,103881 | 1.00021 | .999793 | 50
20/ . 42975718 | .0232756 |42.964077 | 1.00027 | 999720 | 40|
30 023177 38.201550 | .026186 | 88,188450 | 1.00034 | .999657 | 30
40| 029085 | 34.382816 | 020097 |34 367771 | 100042 | .999577 | 20|
50| 031992 | 81.257677 | 032009 |31.241577 | 100051 | .999488 | 10
2 034 28653708 | 034921 | 28636253 | 1.00061 | .999891 0| 88
10| 087806 | 26.450510 | 037834 | 26.431600 | 1.00072 | .909285 | 50
040713 | 24562123 | 040747 | 24541758 | 1.00083 | .000171 | 40|
30| 043619 | 22.925586 | 043661 |22.9037G6 | 1.00006 | 009048 [ 30
40] 46525 | 21.493676 | 046576 | 21470401 | 1.00108 | 908017 [ 20
60 040431 | 20.230284 | 040491 | 20.205653 | 1.00122 | .098778 | 10
3| 0] .052336 | 19.107323 | .05 10.081187 | 1.00137 | .998G30 0| 87
10| 065241 | 18,102619 | .065325 | 18.074977 | 1.00153 | 998473 | 50
20| 068145 | 17196484 | 17.160337 | 1.00169 | 098308 | 40
30| 061049 | 16380408 | 061163 | 16,340855 | 100187 | 998135 | 30
40] 062952 | 15.636793 | 15604784 | 1.00205 | 997357 | 20
50| 066854 | 14.957882 | 067004 | 14.924417 | 1.00224 | 997763 | 10
4| 0 .060756 | 14.395687 | .069927 | 14.300666 | 1.00214 | 997564 0 86
10| .072658 | 13.768115 | .072851 | 18726738 ! 1.00265 | 997357 | &
20( 075569 | 13.234717 | 0756776 | 13.196888 | 1.00287 | 097141 40
30( 078450 | 12.7456495 | 078702 | 12.706206 | 1.00309 996917 | 30
40{ .081359 | 12.201252 uaw-zs 12.250606 | 1.00833 996685 | 20
B0| 084258 | 11868370 11826167 |  1.00857 Q644 | 10
6| 0 .087156 | 11473713 | .087480 | 11.430052 | 1. 006195 0| 85
10| 090053 | 11104549 | 090421 | 11059431 | LOMOS | 9u5087 | BO
20( 092950 | 10.758488 | 098354 | 10.711913 | 1.00435 | .905671 | 40|
095846 | 10.433431 | 096280 | 10.885307 | 1.00463 | .00G596 ; 80
40| 098741 | 10.127522 | 099226 | 10.078081 | 1.00491 | .005113 | 20|
50| 101635 91227 | 102164 | 9.7881782 | 1.00521 | . 10
6| 0.104528 | 9.5 06104 | 951436456 | 1.00561 | 994622 0| 84
10( 107421 | 9.2001699 | 108046 | 9 2553085 | 1.00582 | .094214 | 50|
20 .110818 | 9.0651512 | 110990 | 9.0098261 | 1.00614 | .993807 | 40 83
2 Cosine, ’ Socant, | Cotangent. | Tangent. | Cosecant, i - J g

For functions from 83°-40’ to 90° read from bottom of table upward.




CAMBRIA STEEL, 300
NATURAL SINES, COSECANTS,
TANGENTS, ETC.
© | # | Sina | Cosscant | Tamgent | Cotangent, | Secant, Cosine. | # | ©
6| 30].113203 | 8.8336715 | .1138%6 | 87768874 | 100647 | .993572 | 30
40| .116093 | 8.6137901 | .116883 | 8.5606468 | 1.00681 | 003238 | 20
50| .118082 | 84045086 | 119833 | 8.0449568 | 1.00715 | .092896 | 10
7| 0] .121860 | §.2065090 | . 81443464 | 1.00751 | .002546 0 83
10| .124756 | 8 0156450 | 125738 | 7.9580224 | 1.00787 | 992187 | &0
20 127642 | 7.8344335 | 128694 | 7.7708506 | 1.00825 | 001820 | 40
30| 185626 | 7.6612976 | 131653 | 7.5067541 | 1.00863 | 991445 | 30
40| .133410 ?4907100 4613 | TO287i64 | 100002 | 991061 | 20
50/ .136292 | 7.3371 137576 | 7.2687256 | 1.00942 | 090669 | 10
8 0 .130173 | 7.1852065 | .]40641 | 7.1168697 | 1. 990268 0 82
10| 142063 | 7.0306220 | .143508 | 6.9682335 | 1.01024 | .980859 | 5O
20( 144932 | 6.8997942 | 146478 | 6.8269437 | 1.01067 | 080442 | 40
30| 147809 | 6.7654691 | 149451 | 6.6911662 | 1.01111 | .980016 | 30
40} 150686 | 6. 152426 | 6.5606088 | 1.01156 | .O8SH82 | 20
50| 158561 | 6.6120812 | 150404 | 6.4348428 | 1.01200 | .088189 | 10
9| 0].156434 | 6.3924532 | .158884 | 6.3187515 | 1.01247 | .0876S8 0} 81
10| .159807 | 6.2771938 | .161368 | 61970270 | 1.01294 | .987229 | 50
20| .162178 | 6.1660674 | 164354 | 6,0844381 | 1.01432 | 986762 | 40
30| .1 6.0588080 | 167343 | 59757644 | 1.01891 | 986286 | 30
40| 167916 | 5.9553625 | 170534 | 58708042 | 1.01440 | .985801 | 20
50 .1 58568021 | 173320 | 5.7608688 | 1.01401 | 983309 | 10
10| 0] .173648 | 5.7087705 | .176327 | 5.6712818 | 1.01543 | .084808 0 80
10| .176512 | 5.6663381 | .179828 | 5.5768786 | 1.01506 | ,084208 | 50
20| 179375 | 5.5749258 | 182332 | 5.484 101640 | 98781 | 40
80| 182236 | 54874043 | 185339 | 5,9056172 | 1.01708 | .983255 | 30
40| 185005 | 5.4026333 | 188850 | 53002798 | 1.01758 | .082721 | 20
50 187958 | 55204860 | 191363 | 52250647 | 1.018156 | 082178 | 10
11| 0 .190809 | 5.2408481 | .1 5.1445540 | 1.01872 | 081627 0 79
10| .193664 | 51685024 | 197401 | 50658852 | 1.01930 | .981068 | 50
20 196517 | 5.0886284 | 200425 | 49804027 | 1.01080 | .0B0S00 | 40
80| 100368 | 50158317 | 208452 | 4.9151670 | 1.02049 | 979025 | 30
40| .202218 | 4.9451687 | 206483 | 4.8430045 | 1.02110 | 079841 | 20
50| .205065 | 4.8764007 | 200518 | 4.7728568 | 1.02171 | 978748 | 10
12| 0/.207912 | 4.8097343 | .212557 |4.7046301 | 1.02234 0| 78
10 .210756 | 4.7418206 | 215600 | 4.6382457 | 1.02208 077539 | 50|
20| 213599 | 4 6816748 | 218615 | 45786287 | 1.02362 | .976921 | 40
30| 216440 | 4.6202263 | 221695 | 4.5107085 | 1.02428 076206 | 80
40| 219270 | 4.5604080 | 224748 | 44404181 | 1024 075662 | 20|
50| 222116 | 4.6021565 | . 4.5806940 | 1.02562 w77
© | 7 | Cosins. | Secant. | (olangent | Tangent | Cosecamt. Sina. (| 9.

For functions from 77°-10" to 83°-80" read from botlom of table upward.




310 CAMBRIA BTEEL.
NATURAL SINES, COSECANTS,
TANGENTS, ETC.

o | ¢ | Sina I Cosecant, | Tangent, | Cotangent. | Secant, Cosine, gl [
13 0! 224051 | 4.4454115 | 230868 | 4.8314759 |  1.02630 | .874370 0T
10| 227784 | 4.3001158 | 233034 | 4.2747066 | 1.02700 | 978712 | B0
20( 230616 | 4.3562150 | 237004 | 4.2193818 | 1.02770 | 973045 | 40
30| 233445 423365:h 240079 | 41652008 | 102842 | 972870 | 30
40, . 7 243158 | 4.1125614 | 1.02014 | 971687 | 20
50| 239098 4 1328785 248 40610700 | 1.02987 | .970095 | 10
14 D! 1241922 | 4.1835655 | 249328 | 4.0107809 | 1.03061 | .970206 0 76
10| 244743 40859130 252420 | 39616518 | 1.03137 | 969588 | 50
20| 247563 | 4.0898804 | 2606517 | 3.9136420 | 1.08213 | .D68872 | 40
30| 250880 | 8.9930202 | 258618 | 8.8667131 | 1.03290 | 968148 | 30
40| 258195 | 8.0495224 | 261723 | 3.8208281 | 1.03363 | .967415 | 20

‘.m 3.9061250 | 264834 | 8.7750510 | 1.03447 | .966670 | 10
15 0] 258810 | 3.8637033 | .267M49 | 3.7320508 | 1.08523 | .965926 0 76
10| ,261628 | 3.8222251 | .271069 | 8.6800927 | 1.08609 | .965160 | 50
20| ,264454 | 3.7816506 | 274195 | 8.64T467 | 1.03691 | 964404 | 40
80| .267238 | 8.7419775 | 277325 | 8.6078835 | 1.03774 | .963630 | 30
40| .270040 | 8.7081506 | 280460 | 3.5655749 | 1.08858 | .062849 | 20
50| 272840 | 3.6651518 | .283600 | 8. L0944 | 962068 | 10
16| 0] .275687 | 3.6270553 | .286745 | S.4874144 | 1.04030 | .961262 0 74
10{ 278432 | 8.5915863 | 289506 | 8.4495120 | 1.04117 | 060406 | 5O
20| 281225 | 3.5668710 | 208052 | 3.4128626 | 1.04206 | .959042 | 40
30| .284015 | 8.5200865 | 206214 |B8.8750434 | 1.04205 | .958820 | 30
40| .286803 | 8.4867110 | .200380 | 3.3402326 | 1.04385 | .957090 | 20
50( 280580 | 8.45631735 1 302503 | 3.8052001 | 1.04477 97161 | 10
17| 0].292372 | 5.4208086 | .305731 |3.2708526 | 1.04569 | .956305 073
10| 295152 | 3.3880820 | 308914 | 3.2371438 | 104663 | 955450 | 50
20 .297 $.3564900 | 312104 | 3.2040638 | 1.04757 | 054588 | 40
30| 800706 | B.8255005 | 315200 | 31715048 | 104863 | 058717 | 30
40| .303479 | 3.2051284 | 818500 | 3.1397194 | 1.04050 | . 20
50’ . 9 | 32058140 | 321707 | 3.1084210 | 1.05047 951951 | 10
18 0! 800017 | 8.2360680 | 324920 | 3.077¢ 1.05146 | 951057 0| 72
10) 811782 | 8.2073673 | 428180 | 3.0474015 | 1.06246 | .950154 | 50
20| 314545 | 8.1791978 | .93 30178301 | 1.05847 | 49243 | 40
80| .317305 | 8.15615458 | 534505 | 2.0886850 | 1.05449 48324 | 30
40( 320062 | 3.1243059 | 337883 | 2.0600422 | 1.05652 | .M7397 | 20
50| \B22816 | 3. 341077 | 2.9318885 | 1.06657 | .M6462 | 10
19| 0 .325568 | 3.0715585 | .544828 | 20042100 | 1.05762 | .945519 0| 71
10| .328817 | 3.0458852 | .B47H85 | 2.8769070 | 1.05869 | .944568 | 50
Zﬂi /331063 | 3.0205603 | 350848 | 2.8502849 | 1.06976 | .943609 | 40| 70
1% \ Cosine, | Secant, | Cotangent | Tangent, | Cosecant. Sine, ey =

For functions from 70940’ to 7794 read from bottom of table upward.




CAMBRIA STEEL. 811
NATURAL SINES, COSECANTS,
TANGENTS, ETC.
@1 r | Bioe, Cospcant. | Tangent. | Cotangent, |  Secant. Cosine, L
19| 30| .333807 | 2.9957443 | .354119 |2.82301290 | 1.06085 | .942641 30
40| 336547 | 29713490 | 357306 | 2.7080198 | 1.06195 | .M1666 20
50| .339285 | 2.9473724 | .860680 | 27725448 | 1. 40684 ml
20 0’ 2.9238044 | 863970 | 27474774 | 1.06418 939693 0 70
10 762 | 2.9006346 | 367268 | 2.7228076 | 1.06531 38604 50
20 347481 | 2.8778532 | 870673 | 2.6985254 | 1.06645 937687 | 40
30] 350207 | 2.8554510 | .373885 | 2.6746215 | 1.06761 36672 30
40| 352031 | 2.8334185 | .377204 |2.6510867 | 1.06878 | .935650 20
50| .3565601 | 2.8117471 | .380630 |2.6279121 | 1.06995 | .934619 10‘
21| 0] .958368 | 2.794281 | 383864 | 2.6050801 | 1.07115 | .933580 0 69
10| .361082 | 2.7694532 | 387205 | 2.5826004 | 10725 | 932534 50
20| 363793 | 2.7488144 | 8005564 | 2.5604640 | 1.07356 | 931480 | 40
30| .366501 | 2.7285088 | .308911 | 2.5386479 | 1L.07479 | .930418 30
40/ .369206 | 2.7085189 | .897276 |2.5171607 | 1.07602 } .920048 20
50| 371908 | 2.6888374 | 400647 | 2.4959661 | 1.07727 928270 10
22 0 374607 | 2.6604672 24750860 | 1.07853 | .027184 0, 68
10| 377302 | 2.6508962 | 407414 | 24545061 | 1.07981 926090 50/
20| 579904 | 2.6316180 | 410810 | 24342172 | 1.08109 | 924080 | 40|
30| 382683 | 26131250 | 414214 | 24142136 | 1.08239 | 928880 30
40| 385369 | 2.5040137 | 417626 [2.3944880 | 1.08370 922762 20
50| 388052 | 2.6769768 | 421046 | 2.3750872 | 1.08503 921638 10
23| 0].390731 | 2.5508047 | 424470 | 2.8558524 | 1.08636 920505 0 87
10| .303407 | 25418061 | 427912 | 23360287 | 1.08771 019364 50
201 306180 | 25247440 | 481358 | 2.8182606 | 1.08907 918216 | 40
30| 398740 | 25078428 | 434812 | 22008425 | 1.00044 917060 30
40| 401415 | 24011874 | 4398276 | 2.2816603 | 1.09183 915896 20
50| 404078 | 24747726 | 441748 | 2.2637357 | 1.00623 914725 10
24! 0| .406737 | 24585083 | 445220 | 2,2460368 | 1.00464 013545 0 686
10| 400392 | 2.4426448 | 448719 | 22285676 | 1.09606 912358 50
20| 412045 | 24200022 | 452218 | 2.2113234 | 109750 11164 40
80| 414693 | 2.4114210 | 455726 |2.1942907 | 109895 909961 30
40| 417338 | 2.3961367 | 459244 | 2.1774920 | 1.10041 08761 20
50| .410980 | 2.3810650 | 462771 | 2.1608958 | 1.10189 | 907533 10l
25 0 422618 | 2.3662016 | 466308 | 21445069 | 1.10338 906308 0 85
10| 425253 | 2.3515424 | 460854 | 2.1288213 | 1.10488 05076 60
o0 427884 | 28370883 | 473410 | 21123348 | 1.10640 003834 40
80| 480511 | 2.8228205 | .476976 | 2.0965436 | 1.10793 | .902685 | 30
40| .438135 | 2.3087501 | 480551 | 2.0800438 | 1,10M7 901329 20,
B0| 435755 | 2.2048685 | 484137 | 2.0655318 | 1.11108 00065 Iﬂi 64
© [ # | Cosine. | Secant, | Colangemt, | Tangent | Cosecant. |  Sine, A e

For functions from 64°-10° to 70°-30’ read from bottom of table upward.




812 CAMBRIA STEEL.
NATURAL SINES, COSHCANTS,
TANGENTS, ETC.

o | Sine, Ooscant. | Tangent. | Cotangeni | Secamt, 1 Cosine, # i e
26 DF 438371 | 2.2811720 | 487753 | 2.0503038 | 1.11260 | .8087M 0| 64
10| 440084 | 2.2676571 | 401330 | 2.0852565 | 1.11419 | 897515 | b0
20| 443503 | 2.2543204 | 494955 | 2.0203862 | 1.11579 | .806229 | 40
30| 446198 | 2,2411585 | 498582 | 2.00066807 | 1.11740 S4034 | 30
40| 448790 | 22981681 | .502219 | 1.9911637 | 1.11803 | .893633 | 20
50| 451397 | 2.2153460 | .505867 | 1.9768000 | 1.12067 | .80Z323 10’
27| 0} 453990 | 22026895 | .509525 | 1.9626105 | 1.12238 | .891007 0 83
10| 4566680 | 2.1901947 | .51%195 | 1485772 | 1.12400 | .880682 | 50
20| 400166 | 2.1778595 | 516876 | 1.9347020 | 1.12568 | .RS8S350 | 40
80 461749 | 2,1666806 | 520567 | 1. 1| 1.12738 | 887011 | 30
40| 464327 | 2,1546568 | 524270 | 1.9074147 | 1.12010 | .885664 | 20
50| 466901 | 2.1417808 | .527084 | 1.8 1| 113083 | .884309 | 10
28| 0| 469472 | 2.1300545 | .581709 | 1.8807265 | 1.13257 | .B820M8 0 62
10] 472088 | 2.1184737 | . 7 | 1.8676003 | 1.,13433 | .881678 | 50
20| 474600 | 2,1 550195 | 1.8516159 |  1.13610 | .8R0201 | 40
80| 477159 | 20957385 | 542056 | 1.8417409 | 1.13789 | .878817 | B30
40| .479713 | 2.0845792 | .5I6728 | 1.8200628 | 1.13970 877425 | 20
50| 482263 | 2.0736606 | .550515 | 1.8164802 | 1.14152 | .876026 | 10
20| 0| 484810 | 2,0626653 | 554300 | 1.8040478 | 1.14885 .8?4&30 0 81
10| 487362 | 2.0619061 | .568118 | 1.7917362 | 1.14521 50
20| 489890 | 2,0412757 | 561930 | 17793524 | 1.14707 87!734 40
20| 492424 | 2.0807720 | 565773 | 17674940 | 1.14806 | 870356 | 30
40] 404953 | 2. 'l.':" 1.15085 20
5| 497479 | 2.0101962 | .573478 | 17457453 | 1.15277 867476 | 10
80| 0O 2,0000000 | 677250 |1.7320508 | 1.15470 | 866025 0 80
10| .502517 | 1.0899822 | 581235 | 1.720473G | 1.15666 | 864667 | B0
20| 506080 | 19800810 | 585134 | 1.7090116 | 1.15861 | .863102 | 40
30| 507538 | 1.0702044 | 580045 | 16976631 | 1.16059 | 861629 | 30
40} .510043 | 1. 502070 | 1.6864261 | 1.16259 | 860149 | 20|
50| 512548 | 1.9510577 | 506008 | 1.6752088 | 1.16460 | 8584 10
81| 0| .515088 | 1.9416040 | .GOOBGL | 1.6642795| 1.169%3 | 857167 | 0 B9
10 .517629 | 1. B04827 | 1. 1.16868 50
20| 520016 | 1.9230173 | .60BS07 | 1.6425676 | 117076 | .854156 | 40
30 522499 | 1.9138800 | .612801 |1.6318517 | 1.17:83 30|
40| 624977 | 1,9048469 | 616809 | 1.6212460 | 1.17493 | 851117 | 20
50| 5627450 | 1.8959138 | 620832 | 1.6107417 | 1.1 E 10
82| 0].529919 | 1.8870700 | .624869 |1.6008345| 1.17918 | 848048 0 58
10| .532384 | 18783438 | 628921 | 1.5900238 | 1.18133 | 846503 | 50

20| .534844 | 1.8697040 | 632088 | 15798079 | 1.18350 | 844951 | 40| BT
© | # | Qosine, | Secant. | Colangent. | Tanmgent, | Cosscant, Sina, Lo B

For functions fromn 57°-40’ to 64°-0’ rend from bottom of table upward.




CAMBRIA STEEL. 3813
NATURAL SINES, COSECANTS,
TANGENTS, ETC.
°’Iﬁm’0wmnl.‘hngont.‘toungmt.rml £ 2
32| 30| .537300 | 1.8611590 | .637079 | 1.5G96856 | 1.18560 | .543391 8&]{-
40/ .589751 | 18527073 | .G41167 | LGO9GSG2 | 1.18790 | .B41825 '.‘D‘
B0| 542107 | 1.8443476 | 645280 | 1L.6497155 | 119012 | 540251 ll.‘.iI
33| 0| .544630 | 1.8360785 | 649408 | 1.5308650 | 1.19236 | 838671 0 67
10| 547076 | 1.B278085 | .G53531 | 1.5301025 | 1.19463 | .837083 | B6O!
20( 549509 | 1.8198 65 | 607710 | 15204261 | 1.19601 | .835488 | 40
30| 551987 | 1.8118010 | 661886 | 1.5108352 | 1.19920 | 833886 | 30
40 .664360 | 1.8038800 | 666077 | 1.5013282 | 1.20152 | .882277 | 20
50 .556779 | 1.7060449 | 670285 | 1.4910039 | 1.20386 | . 1| 10
84, 0 .560193 | 1.7882016 | .674500 | 1.4825610 20622 | 820038 0 66
10| .561602 | 1L.7804201 | 678749 | 1.4732083 | 1.20859 | .827407 | 50
2)| .564007 | 1.7730200 | .G83007 | 14641147 | 1.21099 | .825770 | 40
80| 566406 | 1.7656173 | .687281 | 1.4550000 | 1.21841 | .824126 | 30
40| 568801 | 1.7580837 | 691578 | 1.4450801 | 1.21584 | 822475 | 20|
50 571101 | 1.7507273 | .GO5881 | 1.4370268 | 1.21830 | 820817 10
85| 0| .573576 | 1.7434468 | .700208 | 1.4281480 | 1.22077 | .819152 0 55
10| 675957 | 1.7362413 | .TO4552 | 1.4198427 | 1.22327 | 817480 | 60
20| .578382 | 1.7291096 | 708013 | 1.4106098 | 1.22579 | 815801 | 40
80| 680703 | 1.7220508 | .713293 |1.4010483 | 1.22833 | .814116 | 30
40) 583069 | 1.7150639 | 717691 |1.8983571 | 1.23089 12423 | 20
50| .585420 | 1.7081478 | 722108 | 1.5848355 | 1.23847 810723 ml
36| 0 .587785 | 1.7013016 | .726543 | 1.3763810 | 1.23607 | .809017 0 54
10| 590136 | 1.69456244 | .730996 | 13679950 | 1.23869 | 807304 | 50|
20 592482 | 1.6878151 | 735469 | 13506704 | 1.24134 | 806584 | 40|
30 504823 | 1.6S11730 | .730961 | 13514224 | 1.24400 | .803857 | 30
40| 597159 | 1.67456970 | 744472 | 1.3482331 | 1.24669 | .802123 | 20
50 600480 | 1.6680864 | 749003 | 1.3351075 | 1.24M0 | . 10
87 0] 601815 | 16616401 L 798636 | 0| 53
10| .604136 | 1.6552575 i 96882 | B0
20 606451 | 16489376 3 | 13111046 795121 40
30| .608761 | 1.6426796 | 767627 | 1.3082254 . 30
40/ .611067 | 1.6364828 | 771959 | 1.2054057 191579 | 20
50| .613367 | 1.6308462 | 776612 | 1.2876447 a b1l
88 0| .615661 | 1. 2| 781286 | 1.2790416| 1.26902 | 788011 0 52
10| .617951 | 1.6182510 | 785981 | 1.2722057 | 1.27191 J86217 | BO|
20| .620235 | 1.6122008 | .790608 | 1.2647062 | 1.27483 | .784416 | 40|
30| .622515 | 1.6063879 | 705436 |1.2571723 | 127778 | . 30
40| .624789 | 1.6005416 | 800196 | 1.2496933 | 1.28075 | .780794 20;
50| 627057 | 1.6947511 | 800S0 | 1.2422685 | 1.28874 | 778073 | 0 b1
o | & uuaine.i Secant. C-ntnmnt.l Tangent. | Cosscant. Sine, |
|

For functions from 51°-10" to 57°-30" read from bottom of table upward.

e



314 CAMBRIA STEEL.
NATURAL SINES, COSECANTS,
TANGENTS, ETC.

o sm‘m&‘bmt[unmt‘mr_ Gosine, | ¢ [ ©
39| 0 .620820 | 1.5800157 | 800784 | L.23ese72| 1.28676 | Jrvie | ol 51
10| 631578 | 15833318 | 814612 | 12275786 | 1.28980 | .776312 | 50
20| 33831 | 15777077 | .S10463 | 12203121 | 1.20287 | 773472 | 40
0| 030078 | Lo721837 | 82436 | 12130070 | 120907 | 77165 | 30
10| 1638320 | 15666121 | 820234 | 12059327 | 1.20909 | 769771 | 20
50| 640557 | 15611424 | 834155 | 11988184 | 130228 | 767911 | 10
40 ! 15557238 | 839100 | 11917596 | 1.80541 | .766044 | 0 5O
10| 645013 | 1,5508558 | 11847376 | 130861 | 764171 | 50
20| 617253 | 15450378 | 819062 | 11777698 | 131183 | 762202 | 40
30| (619448 | 1.5397690 | .854081 | 11708496 | 1.3 ! 30
10| 651657 | 15345401 | 850124 | 11639763 | 181837 | .75%14 | 20

‘653861 | 1.5003773 | 860103 [ 11571495 | 1.32168 | 756615 | 10
41| 0| 656050 | 15242531 11508684 | 182501 | 754710 | of 49
101 638252 | 15191750 | .S74407 | 11436326 | 1.32838 | 752798 | B0
20| 660430 | 15141452 | 870553 | 11369414 | 133177 | .750880 | 40
30| 1662620 | 1,5001605 | 884725 | 11302944 | 133519 | 748956 | 80
10| 1664706 | 15042211 | 830024 | 11236000 | . 1.33864 | 747025 | 20
50 - 1405367 | Gooia1 | 1117303 1geors | 7 10
42| 0| .660181 | 14944765 | 000104 |1.1106125| 1 73145 | of 48
10| 1671259 | 14596708 | 905685 | 11041365 | 134917 | 74119 | 50
20| 673443 | 14549073 | 910994 | 1.0977020 | 1.35274 | | 10
50| 675500 | 14801872 | 016331 | 10018085 | 1.33634 | .737277 | 80
10| 677732 | 14755005 | 021607 | 10849554 | 135997 | 735309 | 20
50, (679868 | 14708736 | 027001 | LO786423 | 1.36363 | 733335 | 10
43| o 61008 | 14662702 | 939515 [1.0723687 | 136733 | 73154 | o 47
10/ 654123 | 14017257 | 907968 | LOGOIML | 137105 | 720807 | 50
20| 1636202 | 14572127 | 043451 | 10509881 | 137481 | 727874 | 40
30| 1638355 | 14527307 | 048065 | 1,0537801 | 1.37860 | 725374 | 30
10| 1690462 | 1. 054508 | 10476508 | 1.38242 | 723360 | a0
50| 1692563 | 14430120 | 060083 | 10415767 | 138628 | .721357 | 10
44 0 691658 | 14305565 | . 1.0355308 | 1.30016 | .718340 0 46
10/ 00678 | 14352308 | 9TLSN | 10295003 | L3909 | TITIG | 50
20| 698532 | 14300602 | 076996 | 10235161 | 1.39804 | 716286 | 40
30| 700000 | 14267IS2 | %607 | LOWGTE | 14003 | 7183 | 30
40) 702981 | 14225134 | 988432 | 1.OLIT088 71200 | 90
ml 705047 | 14183454 | 004109 | 1.0068348 it | oeier | 30
45 0 707107 | 14142135 | 1.000000 | 10000030 | 141421 | 707107 | 0 48
‘m|mu‘mt‘mu Unmunt.‘ Sms..' o

For functions from 45°40* to 51°-0’ read from bottom of table upward.

. R —_




CAMBRIA STEEL. 315
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.

Yo, Squares, | Cubes. | SquareRoots. | Cubo Roofs. | Reciprocas.
1 1 1 | 1.0000000 | 10000000 | 1.000000000
2 4 8 1.4142136 1.2599210 LB000000 0
3 9 27 | 17320608 | 1412249 | 333333333
i 16 # | 2 15874011 | 250000000
5 2% 125 | 22360680 | 17099750 |
8 36 216 | 2449897 | 18171206 | 166666667
7 1 33 | 2657018 | 1912312 | 142857143
8 [ B12 | 28284071 | 20000000 | 125000000
9 81 729 | 3000000 | 2080087 | 111101111

10 100 1000 | 81622777 | 21544317 | 100000000
1 121 1381 | 23166248 | 22230801 | 000908091
12 144 1723 | 34641016 | 22804285 | 083333333
13 169 2107 | 86055513 | 23513347 | 076923077
1 19 244 | B7aleyve | 24101422 | 071428571
15 25 375 | 38720%8 | 24662121 |

18 20 4006 | 40000000 | 25198621 |

17 259 4913 | 41231006 | 25712816 | 038923529
18 g1 5982 | 424407 | 26207414 | 055565556
19 361 6850 | 43585080 | 26684016 | 062631579
2 400 8000 | 44721360 | 27144177 | 050000000
2 1 o1 | gsEa | 273 | UGS
» 484 10648 | 46004138 | 2.9020098 | 045454515
3 529 12167 | 47058815 | 28138670 | 043478261
24 576 18824 | 48080795 | 2.8844991 | 041666667
2 62 1562 | b 2020177 | 040000000
2% 676 17576 | 5000019 | 2.0624960 | 088461538
27 729 10683 | 519061524 | 8. 087037087
2 784 21952 | 52015026 | 3.0365%9 | 085714286
b 841 24330 | 53351648 | 5.0723168 | 084482759
50 900 27000 | 54772256 | 3107225 | 083333333
31 961 29701 | BSGTIOM | 31413808 | 082238065
32 1024 3768 | 56363342 | 5748021 | 031250000
3 1089 35987 | 57445026 | 5.2075313 | 030303080
a4 1156 g 58300519 | B.2306118 | 029411765
3 122 42575 | 59160798 | 32710663 | 028671420
36 1206 5 6 38010272 | 027777778
37 1369 5 6082762 | R.B322218 | 027027027
58 1444 BIST2 | G640 | 33619751 | 026315789
39 1521 59319 | 6244 8012114 | 025641026
10 1600 6000 | 63245503 | 8.4199519 | 025090000
41 1681 BSOZL 6.4031242 34482172 J024390244
i2 1764 74088 |  6.AR07407 |  B.4760%66 | -

13 1849 70507 | 6.5574385 | B.5033081 | 023255814
b 1986 83184 |  6.633249 | 55303183 | 022727278
15 25 01125 | 67082039 | 3.5068933 | 022220000
10 2116 97336 | 67823300 | 3.5880470 | 021739130
47 2209 108823 | 68556518 |  B.60SS26L | 021276600
18 2304 110592 | 6282082 | 36342411 | 020831833
19 2401 s | 7 36503057 |

50 2500 125000 | 7.0710678 | 3.6840314

51 2601 182661 | 71414284 | 5.7084208 | 019607343
52 2704 140608 | 72111096 | 87825111 | 019230769
5 2500 148877 | 72501009 | 3.7562858 | 01886795
51 2916 157464 | 78484692 | 87797631 | 018518519
5 225 166375 | 74161085 | 5.80205% | 018181818
56 3136 175616 | 74833148 | 35258624 | 017857143
57 3249 185198 | 75408341 | 88485011 | 017543860
58 3364 195112 | 76157731 | 38708766 | 017241879
5 3.5929065 | 016949158

205379 7.6811457




316 CAMBRIA STEEL.,
SQUARES, CUBES, SQUARE ROOTS,
UBE ROOTS, AND RECIPROCALS.

¥o. Squares, | Cukbes, Square Roots, Cube Roots, Reciprocals,
60 2600 216000 7.7450667 3.9148676 016666667
6l 3721 226081 7.8102497 39364972 016393443
2844 238328 7.8740079 3.9578015 016120032
63 3909 250047 7.9372539 3.9790671 015873016
6t 4006 262144 R.0000000 4.0000000 015625000
65 4225 274625 8.0622577 4.0207256 015384615
66 4350 287496 8.1240384 4.0412401 015151515
67 4489 300763 8.1853528 4.0615480 014925373
68 4624 314432 8.2462113 4,0816551 014705882
69 4761 328509 8.3066289 4.1015661 L14492754
70 4000 343000 8.3666003 4.1212853 014285714
71 041 357011 8.4261498 4.1408178 014084507
72 5184 37348 8.4852814 4.1601676 013888889
3 ba20 389017 8.540087 4.1703390 013
T4 576 405224 8.6023253 4.1 .0 3513514
i) b625 421875 B.6602540) 4.2171633 13333333
76 5776 438076 8. 71774979 4.2358236 L013157895
Kis 5020 456553 8.77490644 4.2543210 012087013
78 6US4 74552 8.8317600 4.2726586 012820613
7 6241 493039 8.8581044 4.2 012658228
80 6400 512000 8.90442719 4.3088695 012500000
81 6561 531441 9.0000000 4.3267487 012345679
22 6724 551368 0.0653851 43444815 012195122
53 G389 B71787 9,1104336 4.3620707 012048193
84 7056 HU2704 9.1651514 4.8795191 OT1904762
& 7225 614125 9.2195445 4.3908206 D11764706
86 7306 i 9.2736185 4.4140049 011627907
87 7569 9.3273791 44310476 011404255
B3 T 631472 3808315 4.4470602 011363636
&9 7921 4969 9.4330811 4.4647451 011235955
L] 8100 720000 04868330 44814047 011111111
a 8281 TH3571 95303020 4.4979414 010959011
92 8104 TT8688 05016630 4.5143574 010868565
a3 8649 804357 0.6436508 4.5306549 010752688
“ RE36 830584 9.6953507 4.5468359 010638208
% 9025 857476 9.7467043 4.5620026 010526316
96 9216 824736 9.7979590 4.5788570 010416667
L) 0400 012673 9.8488578 45047009 010300278
a8 9604 041192 9.8994M8 4.6104363 010204082
90 0801 970299 9.9408744 4.6260650 010101010

100 10000 1000000 10.0000000 4.6415888 010000000

101 10201 1030301 10.0408756 4.6570095 09900990

102 1061208 10.0995049 4.6723287 D09803922

103 10609 1092727 10.1485016 4.6875482 009708738

104 10816 1124864 . 1980390 4.70266904 K

105 11025 1157625 10.2469508 4.7176040 009523810

106 11236 11016 10.2956301 4.7326235 009433962

107 11449 1225043 10.3440804 4.7474504 09345794

108 11664 12549712 103923048 4.7622032 00025

109 11881 1205029 10.4403065 4.7768562 009174312

1i0 12100 1331000 10.4880885 4.7914199 009090909

EhaY 12321 1367631 10.53565 4.8058955 K

1n2 4 1404028 105830052 4.8202845 008928571

113 12769 1442807 10.6301458 % 00884

14 12006 1481544 10.6770783 4.8188076 008771930

115 18225 152087, 10.7238053 4.8620442 08695652

116 13456 10.7703296 4.8760500 008620690

117 13689 1601613 10.8166538 4, J

118 1643032 0.8627805 4.9045681 08474576

119 4161 1685159 10.9087121 4.9186847 K




CAMBRIA STEEL. 317
SQUARES, CUBES, SQUARE ROOTS,
CUBHE ROOTS AND RECIPROCALS.
Ko, Squares, Oubes, Squars Roots, Cube Roots, Reciprocals,
120 14400 1728000 10,9544512 4.0324242 K
121 14641 1771661 11 4.9460874 K
122 14844 1815818 110453610 4.9596757 008196721
123 15129 1860867 11,0905365 4.9731898 008130081
124 16876 1906624 11.13556287 49866310 008064516
125 15625 1953125 11.1808399 5.0000000 08000000
125 16876 2000576 11.2244722 50132979 JON7936508
127 16129 2048383 11,2604277 5.0265257 07874016
128 16384 2047152 118137085 5089642 007812500
129 16641 2146659 11.3578167 50527743 007751938
130 16000 2107000 11.4017543 5.0857970 007692308
151 17161 2248091 11.4456231 5.0787531 007633588
132 17424 2290968 11.4891253 50016434 007575768
133 17689 2352637 11.5325626 5.1044687 07518797
134 17956 2406104 115758360 51172209 D07462687
135 182256 2460875 116189500 5.1200278 007407407
156 18496 2515456 11.6619038 5.1425652 00735241
137 18769 2571353 11.7046999 5.1551367 007209270
138 19044 2628072 11,7473401 51676493 D07H637T
139 19521 2685619 11.7895261 5.1801015 007194245
140 19600 2744000 11.8321596 51924941 L0T142857
141 10881 2803221 11.8743421 52048279 007092199
142 A164 2RBIZR8 11.9163753 5.2171034 007042254
143 20449 2004207 1195820607 5.2203215 A 7
144 20736 208504 12, 5.2414828 J006944444
145 21025 BMB625 120415846 H.2585879 LD06896552
146 21316 3112136 12.0830460 52656374 006849315
147 21609 3176523 121243557 5.2776321 Q06802721
148 21904 3241792 12.1655251 5.2895725 06756757
149 22201 3307949 122065556 5.8014592 J06711409
150 22500 3375000 12.2474487 5.3132028 7
151 22801 3442951 12.2882067 5.3250740 006622517
152 23104 3511508 12,3 /88280 53363033 | TRMT
153 23409 3581577 12.3603169 5.9484812 5
154 23716 5 124006736 5.3601084 D06493506
155 24025 3723875 12.4408906 5.3716854 06451613
156 24336 3796416 124800060 5.3832126 006410256
157 24649 38609803 12.5209641 53046907 X
158 064 3044312 12.5595061 5.4061202 0U6329114
159 25281 4019679 12.6005202 54175015 2
160 25600 4096000 12,6491106 5.4288352
161 25921 4173281 12.6885775 5.4401218 2006211180
162 20244 4251528 127279221 5,4513618 006172840
163 26560 4330747 12.7671453 5.4625556 006134968
164 26596 4410944 12.8062485 54737037 006097561
165 27225 4492125 12,8452326 5.4848066 006060606
166 27556 4574296 12.8840087 54958647 006024096
167 27889 4657463 12.9228480 5.5068784 005988024
168 28224 4741632 12.9614814 5,0178484 006052381
169 28561 4826809 13.0000000 5,5287748 005917160
170 28900 4913000 130384048 5.5306583 v
171 20241 HO0211L 13.0766968 5.5604891 JD05847053
172 20584 HORB4E 13.1148770 5.5612078 005813958
173 20029 5177717 131520464 b.5720546 005 7
174 30276 5268024 13.1909060 5.5827702 005747126
175 30625 b3HUITH 13,2287566 55034447 005714286
176 30076 5461776 13.2664002 5.6040787 005681818
177 31329 5545233 13.3041847 5.6146724 005649718
178 31684 H639752 13.3416641 5.6252263 005617978
179 32041 735339 13.3700882 5.6357408 2




818 CAMBRIA STEEL,
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.

Ko, Bquares, Cubes, Squars Roots. Cube Roots, Reciprocals,
180 5832000 13.4164079 5.6462162 J 55
181 32761 5920741 13.4536240 5.65 005524862
182 33124 6028568 13.4907376 5.6670511 005494505
183 33489 6128487 13.5277493 5.6774114 005464481
184 33856 6220504 | 135646600 5.6877340 | 005434783
185 84225 6331625 13.6014705 5.6080192 005406405
186 B4596 6434856 13.6381817 5.7082675 005376344
187 84969 6539208 13.6747M3 5.7184791 J 7
188 35344 6644672 13.7113092 5, 7286043 005319149
159 35721 6751269 13.7477271 5.7387936 005201005
190 36100 6859000 13.7840488 5.7488071 0052631568
191 86481 696TETL 13.8202750 5.7580652 005235602
192 7077888 3 5 5.7680082 05208333
193 37249 7189057 13.8924440 57780066 005181347
194 37636 7301354 3. 5.7880604 005154639
195 38025 7414875 13.9642400 5.7T988900 005128205
196 38416 7529536 14.0000000 58087857 05102041
197 7645373 14.0856688 5.8186479 005076142
198 S9204 TT62392 140712473 58284767 005050505
199 39601 7850599 14.1067360 b 005025126
200 40000 14.1421356 5.84; J
201 40401 8120601 14.1774469 585771 004975124
202 8242408 14.2126704 586740643 0049504
203 41209 8365427 14.2478068 5.8771307 004926108
204 41616 14.2828569 58867653 004901961
205 42025 8615125 143178211 5.8963685 04878049
206 42436 8741816 14.3527001 5.95050406 04854369
207 42549 8869743 14.3874M6 5.0154817 004830018
208 43264 8998012 14.4222051 f) 9219021 004807692
200 43681 0129329 14.4568323 59044721 004784689
210 44100 9261000 14.4913767 5.M430220 004761905
211 44521 9393931 14.5258300 5.9533418 7
212 44044 9528128 14.5602198 5.9627320 004716981
213 45369 9663597 14.5045195 59720926 0046836
214 45796 Q800344 14.6287388 59814240 004672897
216 46225 0938375 14.6628785 59907264 004651163
216 46656 10077696 14.6969385 [iX K
27 47089 10218313 14.7309199 6.0002450 K 5
218 47524 10560232 14.7648231 6,0184617 004587156
219 47961 10503459 147986486 6.0276502 004566210
220 48100 10648000 14.8323970 6.0868107 DM545455
1 48841 10793861 4.8660687 6.0450435 004524887
222 49234 10941048 14.8996644 6.0650459 004504505
22 49729 11089567 14.9331845 6.0641270 044584505
24 50176 11239424 14.9666295 6.0731779 004464286
225 50625 11590625 15.0000000 6.0822020 004444444
226 51076 11543176 15.0332964 6.09119%4 004424779
227 515629 11697083 15.0665192 6.1001702 .
228 1084 11852352 150996689 6.1091147 J
229 52441 12008989 15.1327460 6.1180332 004366812
230 . 52900 12167000 15.1657509 6.1269257 004347826
231 R3361 12326301 15.1986842 6.1357924 . ¥
232 53824 12487168 15.2315462 6.1446337 004310845
233 54289 12649337 15.2643375 6.1534495 004291845
b 54756 128 15. 2070685 6.1622401 004273504
235 55225 12077875 15.3297097 6.1710058 004256319
236 56696 13144256 15.3622915 6.1797466
237 56169 1 15.3M8043 . 004219400
238 56644 18481272 154272486 6.1971544 JO4201681
239 57121 13651919 15.4596248 5 004184100




CAMBRIA STEEL. 319
SQUARES, CUBES, SQUARE ROOTS,

COUBE ROOTS AND RECIPROCALS.
No, Squares, Cubes. | SquaroRoots. | Cube Roots. Reciprocals,
240 B7600 13824000 154019334 6.2144650 004166667
M1 58081 13097521 15.6241747 6. 2230843 004149878
242 HEo64 14172488 15.5663492 62816797 004
243 50049 14348007 155884573 6.2402515 004115226
4 59536 14526784 15.6204994 6.2487908 SO0
45 60025 14706125 156524758 6.2573248 004081633
246 60516 iS6 15.6843871 62658266 JO4065041
47 G1009 15069223 15.7162336 6.2743054 004048583
48 G164 15252002 157480157 6.2927613 032258
249 62001 138249 15.7797338 6.201146 004016064
250 62500 15625000 15.8113883 . 2006053 R
251 63001 15813251 15. 6.3079935 003981064
252 63504 1603008 158745079 63163506 J003968254
253 64000 16194277 15.9060737 63247035 J03U52H69
2 64516 7 15.9373775 6. J00393T008
255 65025 16581875 5.968710M 63413257 J003921569
256 65536 16777216 16.0000000 63496042 003906250
257 66049 16874503 160312195 63578611 J003801061
258 BEGEL 17173512 16.0623754 6. 3660068 JL03575969
251 67081 17373079 160984769 6.3743111 003861004
250 67600 | 17576000 | 161245155 | 63825013 | 003846154
261 68121 17779581 161554944 6.3006765 AD03831418
262 17984728 16.1864141 6.3088279 03816794
263 GO169 18191447 16.2172747 6.4060685 | 1
264 6OGY6 1839974 16.2480768 6. 4150687 J0037878TO
265 70225 18609625 16.2788206 64231583 003773585
266 T0756 18821096 16.3005064 6.4312276 A03750808
267 71289 19034163 16.3401346 64302767 J03745318
268 T1824 19248832 16.3707055 64475057 03731343
269 72361 165109 164012185 (.4565148 J008717472
270 72000 19683000 164316767 6.4633041 03708704
71 T34L 19902511 16.4620776 6.4712736 03690037
272 73084 20123648 16.4924225 64702236 JO03676471
273 745 20546417 16.5227116 6.4871541 J
274 75076 20570824 165520454 64950663 003649635
275 THA25 20796875 165831240 6.5020572 B
276 76176 21024576 166132477 6.5108300 J
27 76720 21253983 166435170 6.5186830 2003610108
278 Tz 21484952 16.67 6.6265180 JOO35
279 T8 21717639 16. 7052931 6.5343351 J
280 78400 21952000 16.7332005 6.5421326 L008571429
281 78961 167630546 6.5400116 i 9
282 79524 ZMIT6R 16.7928556 6.6576722 003546009
283 80089 2265187 16.8226088 6.5654144 0035537
284 80656 16.8522005 6.5731585 003521127
285 81225 L0125 16,8819430 65808443 d
286 B1796 16.9115845 6.5885323 003496503
287 B2369 L3003 16.9410743 65062023 03484321
288 82044 23887872 16. 6.60385 0053472222
280 83521 137569 17.0000000 66114890 J003460208
290 84100 24380000 17.0293864 6.6191060 JO03448276
2091 B4681 642171 17.0687221 66267054 003436426
2 85264 2[97088 17.0880075 6.6342874 E
203 85849 25158757 17117428 6.6418522 003412960
24 86456 25412184 17.1464282 6.6493908 003401361
295 87025 26TITH 17.17565640 d 1
206 87616 250536 17. 2046505 6.60644437 003378378
207 88209 26193073 17‘2333879 66719403 v
208 BR804 26463502 2626765 6.6794200 003355705
200 8401 26730899 17 2016165 6.6565831 .




320 CAMBRIA STEEL.
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.

o, Squares, Cubes. Square Roots, Cube Roots, Reciprocals.
300 90000 27000000 17.3205081 6.6043205 003333333
301 D060 27270901 17.3493516 6.7017593 003322250
302 91204 27543608 17,8781472 67001720 003311258
803 91509 27818127 17.4068052 6.7165700 .

304 92416 28004464 17.4355958 6.7239508 003288474
305 03125 28372625 17.4642492 6.7313155 003278680
06 28652616 17.4928557 6.7386641 003267974
307 4249 28084443 17.5214165 6.7450967 003257324
3u8 94864 20218112 17.5499288 6.7533154 008246753
309 95481 205030629 17.578 4958 6.7606143 005236246
310 26100 29791000 17.6068169 6.7678995 .

311 96721 80231 17.6351921 6.7751690 003215434
312 07344 30371328 17.6635217 6.7824229 . 25
313 97969 30664297 176815060 6.7896613 J0031 S
314 08506 30959144 17.7200451 6.7 008184713
315 99225 31255875 17.7482303 6.8040021 003174603
316 99856 31564496 17.7763888 6.4112847 008164557
317 100489 B1855013 17.8044938 6 8184620 008154574
318 101124 32157432 1783256645 6.8256242 03144654
19 101761 32461759 17.8605711 6.8327714 003134796
820 102400 32768000 17.8885438 6.8300037 003125000
821 103041 33076161 17.9164729 6.8470213 003115265
822 103684 33386248 17.9443584 6.5541240 03105590
823 104329 33698267 17.9722008 6.8612120 003085975
524 104676 34012224 18, 6.8682855 003086420
825 105625 34328125 18.0277 6.8758443 003076023
326 106276 34645070 18.0554701 6, BBZ3888 003067445
827 106929 34965783 18.0831413 68894158 003058104
328 107584 85287552 18.1107703 6. 8964345 003048750
329 108241 356112349 18.1388571 69034350 003039514
330 35037000 18.1669021 6.9104232 0

331 109561 36204691 181934064 6.9173164 003021148
332 110224 3604368 18.2208672 6.9243556 K

333 110589 36926037 18,2452876 6.9313008 o

334 111556 37259704 18.2756660 6.9352321 002994012
335 112225 375953875 18.30300562 6.4451496 002985075
336 112506 37933056 183308028 6.9520533 002976190
37 113569 38272758 18.3575508 69585434 02967359
358 114244 38614472 183847763 6.9658148

330 114621 34055219 18.4119526 6.9726526 002949853
340 115600 30304000 18,4300880 6.9795521 J 76
1 116281 39651821 18.4661853 69863651 002932551
342 116964 40001688 18.4932420 6.9931906 002023977
343 117649 40353607 18.5202502 74 002015452
344 118336 407075684 18 5472370 7.0067962 02906977
45 119025 41063625 18.57417566 7.0135791 1
4 119716 414217306 18.6010752 02034 002890175
847 120409 41781923 18.6279360 7.0271058 002881844
M8 121104 42144192 18.65475681 0338497 0287,

349 121801 42504549 18.6815417 7.0405806 002865330
350 122500 42875000 18.7082869 7.0472087 J002857143
351 123201 43243551 18.7349040 7.0540041 002849003
852 43614208 18.7616630 74 002340900
353 124609 430886 18.7882042 70673767 002832861
354 125316 44361864 18.8148877 7.0740440

355 126025 44738875 188414437 7.0806988 002816901
356 126736 45118016 18,8679623 7.0873411 002

357 127449 45499293 18.8044436 7.0939708 002801120
358 128164 45882712 18.9208879 7.1005885 o

359 128381 46268279 189472053 7.1071937 002785515




CAMBRIA STEEL. 321
SQUARES, CUBES, SQUARE ROOTS,

CUBE ROOTS AND RECIPROCALS.
K. Squares, Cubes, Square Roots. Cuba Roots, Reciprocals.
360 1269600 46666000 18.9736660 7.1137866 02777778
#61 130521 47045881 19.0000000 71203674 002770083
362 131044 47457928 19,0262076 71268360 02762451
363 131768 47832147 19.0626689 7.1334025 002754821
864 132496 48228544 19.0787840 7.1400870 002747253
365 133225 48627125 19.1049732 1465695 002739726
866 1334956 49027806 191511265 71530901 002732240
867 134659 49430863 191572441 7.1505088 002724796
868 135424 49836052 19.1833261 7.1660957 002717391
369 186161 HU243409 19.2008727 71725800 ‘
570 136900 H653000 19.2353841 7.1790544 I
871 187641 DI0G4811 19.2613603 7.1855162 002695418
a7 138384 B1478848 19.28730156 7.1919663 D02688172
873 139129 5185117 10.3132079 7.1984060 L02680965
874 1395876 D624 19.3390796 7. L02673797
875 140625 H2THATH 19.3649167 T.2112479 002666667
376 141576 3167376 193907194 7.2176522 L02659574
877 142129 53582033 19.4164878 T.224M50 002652520
878 142884 01152 19.4422221 7.2504268 002645505
879 143641 54439089 194679223 72367972 002638522
380 144400 54872000 19.4835887 7.2481565 | 002631579
381 145161 5o506341 19.6162213 T.2485045 002624
382 145024 55742968 19.5448208 T.2558415 002617801
383 146689 56181887 19.5703858 7.2621675 02610066
384 147456 BGOZ3104 19.5960179 72684824 002604167
885 148225 57066625 | 19.6214169 7.2747864 002597403
386 148996 DTH12456 19.6408827 7.2810794 02590674
387 149769 BT960603 19.6723156 7.2873617 002583979
388 130544 b8411072 19.6977156 7.2036330 Q02577520
389 151521 DHSA63869 19.7% 7.2095036 002570694
380 152100 59316000 19.7484177 7.3061436 002564103
301 152881 BOTT6ATL 19.7787199 7.8123828 02557540
392 153664 GO236288 19.79849850 7.3186114 002351020
fu3 154449 GOGOSIST 19.842276 7.8248205 002544529
a0 156236 61162984 19.5494332 7.3310569 002538071
395 G1620875 19,8746069 7.8372330 002531646
396 156516 62009136 19,594 73434205 0025
397 157600 62570773 19.9248588 7 D66 0025188092
308 1 GI44T92 199400373 7.8557624 02512663
99 158201 63521199 19.0740844 7.3619178
400 160000 20.0000000 7.3680630 3
401 160801 64481201 20. 7.5741979 002493766
402 161604 4964808 20,0400377 7.3808227 02487562
408 1 B54508: 20,0748599 7.8864373 02481590
404 163216 65039264 20.0997512 73025418 002475248
405 164025 66480125 20.1246118 7.5986363 02469136
4006 164836 6 20,1404417 7AMT7206 L0024
407 165649 67419143 20.1742410 74107950 002457002
408 67917312 201990099 74168505 E
409 167281 68417929 20.2237484 74220142 002444988
410 165100 000 20.2484567 74280589 002439024
411 168921 69426531 20.2731549 74340038 002133090
412 109744 69954528 20.2977831 7.4410189 002427184
413 170669 70444997 20.3224014 7.4470842
414 17139 70857944 20.3169899 7.4580899 002415459
415 172225 71473375 203715488 7.4590350 9
416 173056 71991296 20.3960781 7.4640223 6
417 173889 72611718 20.4206779 7.4709991 02398082
418 174724 78084632 7.4769664 002392344
419 175561 73560059 | 20.4694895 4820242 002386685




822 CAMBRIA STEEL.
B%%_BARES. CUBES, SQUARE ROOTS,
B ROOTS AND RECIPROCALS.
¥o. Squares, Cubes, Square Roots, | Cube Roots., Reciprocals,
420 176400 7 20.4900015 TASS8T2H 002380952
421 17741 74618461 A0, 5182845 TAME113 002375297
42 178084 T5151448 20,56426386 7.5007406 002369668
423 178920 TH686067 ¥ 7.6066607
424 179776 T6225024 20,5012603 76125715 02358491
425 180625 TBT6HH2H 20,6156281 7.6184730 LOU2352041
426 181476 TT308776 20,6397674 75243062 002347418
427 182320 TTRH483 66397 7.6802482 002341920
428 183184 78402752 20,6881600 70861221 02356449
429 041 TRO53580 20,7123152 7.5410867 002331002
430 184900 79507000 20.7564414 T.M78423
431 185761 80062991 L 7605395 7.5636888 002320186
132 1 BOG21568 20. 7846097 7.5505063 02314815
443 187489 81182737 208086520 7.565358 002309469
LR 188356 81746504 B326667 75711743 002304147
435 180225 20, 8566386 7.5769849 JO02298851
496 190096 R2881856 20.850613) 7.56827865 J2203578
437 1 5 LG4 5450 75885793 JOO22SE330
4358 191544 84027672 20, 9284495 7.5943653 002283105
439 192721 84604519 20.9525268 7.0001385 002277904
440 193600 85184000 20.9761770 7.6060049 002272727
441 194481 85766121 21.0000000 7.6116626 002267574
42 1 86350888 210237060 7.6174116 002262445
443 196240 86988307 210475652 7.6231519 002257336
i 187150 87528384 21.071 7.6288837 00225
445 1 88121125 21,0050231 76346067 002247191
446 198916 88716536 21.1187121 7.0400213 002242152
M7 1 89314 211423745 7.0460272 002237136
448 80015302 211660106 7601747 002232143
440 201601 90518849 211896201 7.6674138 002227171
450 0 212132034 KE 002220092
461 203401 91733851 21. 2367606 76687665 02217295
452 L5408 212602916 7.6744308 002212389
453 OX59677 21. 2887967 7.6800857 0207506
454 6116 QR57666 21.3072758 7.6857328 02202643
455 04196375 21.3307290 7.6918717 002197802
456 ATHG 94818816 213541565 76970023 J002192982
457 205849 218775583 T.7026246 002188184
458 200764 96071912 A6 7.7082388 JO021583406
459 210651 7] 214242853 7.7138448 002178649
460 211600 97336000 21.4476106 T.7194426 002173913
461 212521 97972181 AT09106 T.7250825 002169197
462 213444 98611128 214041858 7.7306141 0021
M3 214369 99252847 21517418 T7.7861877 J0021
464 215200 99897344 21, 7.7417582 002155172
405 216225 100544625 21. 74731 002150538
460 217156 101194696 215870381 i 0021450923
467 218089 101847563 216101828 002141328
468 219024 102503232 N 0021367562
169 219961 103161700 | 21.6564078 002132196
470 103523000 TR
471 221841 104487111 21.7025344 002123142
472 220784 105154048 21.7255610 002118644
473 23729 105823817 21.7485632 002114165
474 U676 106496424 217715411 02109705
475 25695 | 107171875 | 20.79HMT 002105263
470 26576 107850176 21 8174242 002100840
477 07529 108531333 02006436
478 22484 109215352 21.8632111 002092050
470 220441 109902239 J002087683




CAMBRIA BTEEL. 323
SQUARES, CUBES, SQUARE ROOTS,
CUEBE ROOTS AND RECIPROCALS.

Fo. | Squares, I Cubes, Sqnars Roots, Cuba Roots, Reciprocals,
480 110592000 21.9089023 7.8207353 r
481 231361 111284641 219317122 7.8351688 002079002
482 232324 111980168 219544984 7.8405949 002074689
483 233280 112678587 21,9772610 7.8460134 002070393
481 L4256 113379004 220000000 7.8514244 002066116
485 235225 114084125 220227156 7.8568281 002061856
486 236196 114701256 220454077 7.8622242 002057613
487 237169 115501303 220680765 7.8676130 K
488 238144 116214272 22,0907220 7.87: 02049180
489 239121 116930169 221133444 7.8783684 002044990
490 240100 117649000 22.135M36 7.8837352 002040816
491 241081 118370771 22.1585198 7 002036660
492 242064 119095488 221810730 7.804-4468 02082520
493 243049 119823157 22.2036033 7.8997917 002028398
494 244036 120553784 22.2961108 7.9051294 002024291
495 245025 121287375 22,2485956 7.9104599 002020202
496 246016 122023936 22.2710575 7.9157832 002016129
497 247000 122763473 22,2934968 7.9210094 002012072
108 123506002 | 225150136 | 7.0264085 | 002008032
499 249001 124251499 22.3383079 7.9317104 002004008
500 29.3606798 | 7.9870053 | .
501 251001 125751501 22.3830293 7.9422931 001996008
bo2 252004 22.4053565 7.9475739 001992032
03 253009 127263527 224276615 7.9528477 001988072
504 254016 128024064 22,4499443 7.9581144 0019884127
505 256025 128787625 224722051 79633743 001980148
506 256036 1206564216 224944438 7.9686271 001976285
507 257049 130323843 225166606 7.9738731 001972387
B08 258064 131096512 Bt 7.9791122 Q01968504
509 259081 131872229 22.5610283 7. 001964637
510 260100 132651000 22,5831796 7.9805697 001960784
511 261121 1 1 A 7.9947883 001956847
512 262144 184217728 226274170 “8.0000000 953125
613 263169 135005697 22,6495 R.0052049 001949318
514 264196 135796744 226715681 8.0104032 1
515 266225 136590875 22.6936114 8.01556 001941748
5l6 266256 137388006 227156334 8.0207794 001937984
517 267289 138188418 227376340 8.0259574 001934236
518 268324 138991832 227596134 8.0311287 001950502
519 269361 1 227815716 8.0362035 001926782
520 270400 14 22,8035085 R.0414515 001923077
521 271441 141420761 22.8254244 8. 001919386
522 272454 22.8473193 B.0517479 001915709
523 273529 143055667 22.8691933 8.0 001912046
524 274576 143877824 22,8910463 8.0620180 001908397
525 275625 144703125 22.91287856 8.0671432 001904762
526 276676 145531576 22.9346599 8.0722620 001901141
527 277729 146363183 22.9564806 8.0773743 001897538
528 278784 147197952 229782506 8.U824500 001893939
529 279841 148035889 23.0000000 8.0875794
530 148877000 23.0217289 8.0926723 001886792
531 281961 149721201 23.0434372 8.0077589 001883239
532 150568768 23.0651252 8.1028390 870699
538 284089 151419437 23.0867928 8.1079128 001876173
54 285156 152273304 231084400 8.1129803 001872659
535 286225 1563130375 23.1300670 8.1180414 01869159
536 287206 | 153000656 | 231516738 | 8.1 001865672
537 288369 154854153 23,1732606 8.1281447 001862197
538 289444 155720872 23.1948270 8.1331870 001855736
539 200521 156590819 23.2168735 8.1382230 0018556288




324

CAMBRIA STEEL.

SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.

Squares, Cubes, Square Roots, Cube Roots, Reciprocals,

291600 157464000 23.2379001 8.1432529 001851852
292681 158340421 23.2594067 8.1482765% | 001848429
293764 159220088 23.2808935 8.1532939 001845018
294849 160103007 23.3023604 8.1583051 001841621
295936 160989184 23.3238076 8.1633102 001838235
297025 161878625 23.3452351 8.1683092 001834862
298116 162771336 23.3666429 8.1733020 001831502
299209 163667323 23.3880311 8.1782888 .001828154
300304 164566592 23.4093998 8.1832695 001824818
301401 165469149 23.4307490 8.1882441 001821494
302500 166375000 23.4520788 8.1932127 001818182
303601 167284151 23.4733892 8.1981753 001814882
304704 168196608 23.4946802 8.2031319 001811594
305809 169112377 23.5159520 8.2080825 .001808318
306916 170031464 23.5372046 8.2130271 001805054
808025 170953875 23.5584380 8.2179657 001801802
809136 171879616 23.5796522 8.2228985 001798561
810249 172808693 23.6008474 8 2278254 001795332
311364 173741112 23.6220236 8.2327463 001792115
812481 174676879 23.6431808 8.2376614 001788909

313600 175616000 23.6643191 8.2425706 001785714
314721 176558481 23.6854386 8.2474740 001782531
315844 177504328 23.7065392 8.2523715 001779359
816969 178453547 23.7276210 8.2572633 001776199
318096 179406144 23.7486842 8.2621492 001773050
819225 180362125 23.7697286 8.2670294 001769912
820356 181321496 23.7907545 8.2719039 001766784
321489 182284263 23.8117618 8.2767726 .001763668
322624 183250432 23.8327506 8.2816355 .001760563
823761 184220009 23.8537209 8.2864928 001757469

824900 185193000 23.8746728 8.2913444 001754386
326041 186169411 23.89-6063 82961903 | .001751313

331776 191102976 24.0000000 8.3203353 001736111
332929 192100033 24.0208243 8 3251475 001733102
834084 193100552 24.0416306 .3209542 001730104
835241 194104539 24.0624188 8 3347563 001727116
336400 195112000 24.0831891 8.3395509 001724138
837561 196122941 24.1039416 8.3443410 001721170
838724 197137368 24.1246762 8.3491256 001718213
339889 198155287 24.1453929 8.3539047 001715266
841056 199176704 24.1660919 8.3586784 001712329

346921 204336469 24.2693222 8.3824653 1001697793

348100 20537 24.2899156 8.3872065 001694915
349281 206425071 24.3104916 8.3919423 001692047
350464 207474688 24.3310501 8.3966729 .001689189
851649 208527857 24.3515913 8.4013981 001686341
352836 209584584 243721152 8.4061180 001683502
354025 210644875 24.3926218 8.4108326 001680672
355216 211708736 24 4131112 8.4155419 001677852
356409 212776173 24.4335834 8.4202460 001675042
857604 213847192 24.4540385 8.4249448 001672241
358801 214921799 24.4744765 8.4296383 .001669449




CAMBRIA STEEL. 826
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.

No. Squares, Cubes, Squars Roots, Cube Roots, Reciprocals,
600 216000000 244948974 B.4343267 01668667
01 361201 217081801 24.5153013 8.1300008 001663894
602 2404 218167208 24.5356883 84436877 001661130
603 219266227 24.6560583 84483605 001658375
604 361816 245764115 £.4550281 001655629
605 366025 221445125 24.5067478 BAGTHO06 -001652893
606 367286 222545016 24.61 84625479 001650165
607 365449 223648543 246873700 84670001 001647446
608 360664 224756712 24.6576560 B.4T1647T1 001644737
L 370881 225866529 246779254 4762592

610 372100 226981000 24.6081781 §.4800261 001630344
611 a7 2258099131 21.7184142 8.4856570 001636661
612 B74544 220220028 24.7386338 84001848 001633987
613 375769 230346347 24.7588:68 84948065 001631821
614 376996 281475544 24779023 £.4994233 -001628664
615 378225 232608375 24.7991935 8540350 001626016
616 370456 2337448096 248198473 8.0086017 001623377
617 880659 234885113 L BIHBT 85132435 A01620746
G18 381024 236029032 248500055 85178403 001618123
619 353161 237176654 " 2.8TOT106 85224321 001615509
620 384400 238328000 24.8907002 £.6270189 (01612003
621 B86641 239483061 249198716 85516009 001610306
622 86884 240641848 24.9999278 8.5361780 A01607717
623 883120 241804367 24.9509679 85407501 001605136
624 380876 22970624 24.9799920 8.5453173 001602564
625 390625 244140625 25.0000000 B.54987 001600000
66 391876 245814376 250149920 B.6044372 597444
627 303129 246491883 25.0369681 B.5589899 001504896
628 394384 247673152 250600282 B.0635377 01592357
629 395641 248858189 25.07987TH 8.5680807 (01589825
630 306900 250047000 8.5726180 001587302 =
631 398161 251239591 25.11971534 85771628 001584786
632 39424 252485068 25.1306102 B.5816809 001582278
633 400689 a7 25.1594013 8,5862047 001579779
[ 401956 254840104 25,1793566 8.5007238 0015677287
635 403225 25607875 25.1002063 85852380 001574803
636 4 J 252190404 85007476

67 405769 258474853 25. B.6042525 001569859
638 407044 260694072 25.2586619 8.6087526 001567398
630 408321 260017119 25.2784403 B.6132450 O01564945
640 409600 262144000 252082213 S 6177388 001562500
41 410881 263374721 25.8179778 1560062
2 412164 264609288 253377180 8 6267063 001557632
3 413449 265847707 258574447 8.6311830 001555210
(8] 414786 258771561 8.6356551 001552795
45 416025 265886125 253968502 §,6401226 001550388
646 417316 269586136 254165301 8.6445855 001547988
47 418609 270840023 25436147 B.6400437 01545585
648 419904 272007742 2 1 B.6534974 001543210
649 421201 27315049 LHATHTH B.60THED 001510832
650 422500 274625000 25.4950976 £.6623011 001538462
651 423801 275804451 25.5147016 86668310 001536008
652 425104 277167808 255342007 8,6712665 001533742
653 426409 278445077 255538647 8.6706074 001531394
654 427716 279726264 25.5734237 8.6801237 1520062
655 281011375 25.5020678 B.6845456 001526718
656 282300416 25.6124969 8.,6839630 001524390
657 431649 25.6820112 8.6083750 001522070
658 432964 284890312 25.6515107 B.6077843 001519757
659 434281 286191179 25.6709953 8.7021882 J001517451

e



828 CAMBRIA STEEL.
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS, AND RECIPROCALS
No. | Squares. Cubes, SquarsRoots. | CubsRoots, | Reciprocals,
660 | 435600 | 287496000 | 25.6904652 | 87063877 | 001516152
661 | 436021 | 288804781 | 25.7000203 | 8.71008%7 | 00151
662 | 438244 | 200117528 | 25.7203607 | 87153734 | 001510674
663 | 430569 | 201434247 | 257487864 | 8.7197500 | 001508296
664 | 440806 | 202754044 | 257681975 | 8721414 | 001506024
665 | 442205 | 204070625 | 257875930 | 87285187 | 001508759
666 | 443566 | 2954( 258009758 | 87328018 | 001501502
667 | 444880 | 206740063 | 25.8263431 | 8.7872604 199250
668 | 440224 | 208077632 | 258456960 | 87416246 | .001497006
669 | 447561 | 200418300 | 25.8650343 | S.7450846 | .001494768
670 | 448000 | 300763000 | 25.8843582 | 87503401 | 001492537
671 | 450241 | 802111711 | 25.0036677 | 8.7516013 | 001490313
672 | 451584 | 303464 25.0229628 7590883 1488095
673 | 452020 | 804821217 0122435 | 87633809 | 001485884
674 | 4pa276 | S06182024 | 25.0615100 | 87677192 | 001483680
675 | 455625 | 80746875 | 259807621 | 8.7720532 481481
676 | 450976 | 08915776 ! 87763830 | 001479290
677 | 458329 | 310288738 | 26.0192237 | 8.7807084 1771
678 | 450684 | 311685752 1 | 87850206 | 001474926
679 | 461041 | 3813046380 | 26.0576284 | 8.7893466 | .00147275t
680 314432000 | 26.0768096 | 27936503 | 001470588
681 | 463761 | 315821241 0059767 | 87979670 1468420
682 | 465124 | 817214563 | 261151207 | S8.8022721 | 001466276
653 | 466489 | 18611987 | 261342687 | 8.8065722 | 001464129
884 | 467856 1 261533087 | .81 001461988
0% | 469225 | 821419125 | 261725047 | 8.8151598 | 001459851
686 | 470596 261016017 | 8.8194474 | 001457726
637 | 471969 | 324242708 | 262106848 | 88237307 | 001455604
688 | 473344 72 | 262207541 | 8.8280000 1458488
680 | 474720 | 327082769 ; 8.8322850 | 001451379
690 | 476100 262678511 | B8.8363550 | 001449275
601 | 477451 | 820030371 | 262868780 | 8.8408227 | 001447178
602 | 478864 | 331373888 3058920 |  8.8150854 1445087
693 | 480240 | B32812567 | ©20.5248082 | 8.8498440 | .001443001
601 | 481636 | 9B4250884 | 203438707 | 8.8535085 | 001440922
695 | 483025 | 886702875 | 26.3628627 | S.8078489 | 001438849
696 | 484416 | 837153536 | 26.3818119 001436782
697 | 485800 | B3860SS73 | 26.4007576 | 8.8663375 1484720
698 | 487204 | 510068392 | 264196806 | 8.8706757 432665
699 | 488501 | 841582099 | 26.4386081 | 8.8745000 | .001430615
700 | 490000 | 343000000 | 264575181 | 8.5790400 | 001428571
701 | 491401 | 844472101 | 26.4764046 | 8.8832661 | 001426534
702 | 4902804 | BI5048108 | 264952826 | B.8S7ASSZ | 001424501
708 | 404200 | 847428027 | 9265141472 | 8.8917063 | 001422475
704 | 495616 13664 | 8. 1420455
705 | 49702 | 350402625 | 26.5518361 | 8.5001304 | 001418440
706 | 498436 | 851803816 | 926.5706005 | 8.9043366 | 001416431
707 | 499849 | 853393248 | 26.5804716 | 8.9085 001414427
708 | 501264 | 354804012 | 26.60826%4 | 80127860 | 001412429
700 | 502681 5 9 | 266270530 | 89169311 | .001410457
710 | 504100 | 857011000 | 26.6458252 | 8.9211214 | 001408451
711 | 50662l | 350425431 6645833 | 8.9253078 | .001406470
712 | 506044 | 860944123 | 26.6833281 | S.0204002 | 001404494
713 | 50S369 | 862467007 | 267020098 | 89336687 | 001402525
714 | 500796 | 363 7207784 | 89378438 | 001400560
75 | B112% 5625875 | 267394830 | 8.9420140 | 001398601
716 | 512656 | 367061606 | 267581763 | 8.9461800 | 001396648
717 | 514089 | 868601813 | 267763557 | 8.9508438 700
718 | 515624 | 870146232 | 267955220 | 88645029 | 001392758
719 | 516961 | 871604959 | 268141754 | 8.9586581




CAMBRIA STEEL. 327
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS, AND RECIPROCALS.
Ko, Squares, Cubes, Squars Roots, Cube Roots, Raciprocals,
720 518400 873248000 268328157 8.96280056 001388889
21 510841 374805361 268514432 8.9669570 L001386963
722 521284 876367048 26.8700677 8.9711007 L001385042
723 b22729 377933067 8856593 8.9752406 001383126
T2l 524176 BT0503424 26.9072481 8.9703766 L001381215
725 3 381078125 A 0 8.9835080 001
726 527076 8826857176 26, 9443872 89876373 001377410
727 528520 384240683 26.9620875 8.9917620 L01375516
728 HRHB28352 26.9814751 8.9058820 001373626
T20 531441 387420480 ) 9.0000000 001571742
730 532900 889017000 27.0185122 0.0041134 001369863
7L 534361 S90617891 270370117 0.0082229 001367989
782 535824 392228168 27.0554965 9.0123288 001566120
783 BO3832837 27.0739727 9.0164309 001 3
TH BGBRTHH 305446904 27.0024344 0.4 0013623095
785 540225 397065375 27.1108834 90246239 J001360544
736 1696 SO8HBA256 27.1293199 9.0287149 001368696
787 53169 15553 271477439 9.03280:1 001356852
738 401947272 27.1661554 9.0368857 001355014
739 546121 9 71845544 0409655 001853180
740 547600 405224000 27.2029410 9.0450417 001351351
T4l 540081 406869021 27.22158152 0.0401142 01549528
742 550564 408515488 27.2306769 90531831 001347709
T3 552040 410172407 9.0572482 001345805
T4 0553536 411830784 27.2763634 9.0613098 01344086
745 413493625 4 X 7 001542252
746 556516 415160956 27.3150006 9.0694220 001340453
T4T 538009 416832723 27.3313007 9.0734726 L0013358688
T48 559504 41R5N8992 3495887 0.0775197 001336893
749 561001 420189749 27.3678644 0,0815631 001885113
750 421875000 27.3861279 9.0856030 001373333
761 564001 428564751 274043792 9.0896392 01831558
T62 55504 425250008 274226184 9,0936719 001529787
758 67009 426057777 K 0.0077010 001328021
7ol BHBRG1G 428661064 274590604 9,1017265 001326260
755 570025 430368875 274772633 9. 1057485 001324503
Tob 671536 432081216 274954542 9.1007669 J001322751
757 873049 4 27.51836350 9.1137818 01321004
7568 BHT4564 435519512 27.5817998 9.1177931 19261
759 576081 4 79 5499546 9,1218010 .oom’rm
760 BT7600 27.5680975 9.1258063 001315789
761 679121 440711081 0862284 9.1298061 001314060
762 442450728 27.6043475 9.1335064 J001312336
763 H82160 41T 27.6224546 9.1377971 001310616
T4 HB3696 445043744 27.6405499 9.1417874 001308901
765 685226 447697125 LBO86334 9. 1457742 001307100
766 586756 M5 27.6767050 9.1497576 J305453
767 451217663 27.6047643 9.1537375 001308781
768 452984832 27.7128129 9.1577189 001302083
760 591361 454756609 27.7308492 9.1616869 001500890
770 592000 456533000 27.T488739 9.1656565 001298701
77 594441 458314011 27.7668368 0.1696225 001297017
772 595984 8 27.7848880 9.1735852 001285337
773 597529 461889917 27,80:28775 9.1775445 001208661
T4 599076 4 8208555 9 1815003 001201900
75 600625 465484375 27.8388218 0.1854527
776 602176 467288576 B567T766 9.1804018 001288660
ek 603729 469097433 27.8747197 0.1933474 001287001
778 605284 470910952 27.8026514 91972807 001285347
779 606841 472729139 27.9105715 9.2012286 1283697




328 CAMBRIA STEEL.
SQUARES, OUBES, SQUARHE ROOTS,
CUBE ROOTS, AND RECIPROCALS.
o, Squares, Cabes, Square Roots, Cube Roots. Reciprocals,
780 608400 4 279284801 9,2051641 001282061
781 609061 476379541 | 27.0468772 0,2080062 001280410
782 611524 478211768 | 27.9642620 | 9.2130250 001278772
783 480048687 | 270821372 | 9.2169505 001277139
784 614656 481800804 0000000 9, 2208726 001275510
786 28 01786156 92247914 001273585
T80 617796 485587656 | 28, ) 9,228 1272205
787 487443403 | 28, 9,2326180 001270648
788 620044 2 | 280718877 9.2365277 001269036
780 622521 401160069 | 280801438 | 9.2404333 001267427
700 624100 28.1 0.2443355 001265823
701 404913671 | 281247222 | 9. 001264223
792 627264 496793088 | 281424046 | 9.2521300 001262626
793 628549 498677257 | 28.1002687 | 9. .001261084
794 630436 500566184 | 281 9.2590114 00
795 502459875 | 28.1957444 9.2637973 001257862
790 633616 282134720 | 9.2676798 001256281
797 635200 06261573 | 28.2311884 9.2715502 001254705
708 636804 508169592 9.2754352 001253133
790 638401 510082399 | 252665881 9,2798081 001251564
800 512000000 | 28.2842712 | 9.2881777
01 641601 513922401 | 28.3019434 0, 001248439
802 515840608 | 283196045 9, 001246883
803 644500 517781627 | 288372546 | 0.2047671
804 616416 25, 9.
805 (18025 521660125 | 28.3726210 | 9.3024775 001242236
06 610036 523606616 | 28.3 9,800327 1240695
807 651249 525557048 | 284077464 9.8101760 001239157
RO8 652864 527514112 | 284258408 | 9.3140190 001237624
800 654481 520475129 | 284420258 | 9.3178590 001236094
810 656100 531441000 | 284604980 | 9.3216975 001284568
811 657721 533411731 | 28.4780617 | 9.8256820 001233046
812 659344 535387328 | 28 9.3293684 001281527
813 660969 537367797 | 285131540 | 9.3331916 001230012
814 662595 539353144 9.3370167 001228501
815 664225 541343375 | 28.5482048 | 9.3408386 001226904
816 665856 285657187 | 0.8446575 %0
817 667459 545338513 | 28.5832119 | 9.34%4781 001223990
818 669124 T332 | W 9,3522857 o4
819 670761 549853259 | 28.6181760 | 9.3560052 001221001
820 672400 551565000 | 226856421 | 9.8500016 001219512
821 674041 553357661 | 28, 6 | 03637049 001218027
822 555412248 | 28 6705424 |  0.8675051 001216545
823 677329 557441767 | 28 6870766 | 9.8713022 001215067
824 G 76224 | 28.7054002 | 9.8750963 001213592
825 680625 561515625 | 287228142 | 9.878%878 001212121
K26 682276 563550076 | 28,7402157 | 9.5826752 001210654
827 685020 HEH60928 | 287576077 | 9.3964600 001209190
828 685584 HETH68552 | 28 7749801 9,3902419 001207729
820 657241 569722789 | 28.7028601 0.3040206 001206273
£30 6RS000 571787000 | 288007206 | 9.5977964 001204819
831 600561 573856191 | 288270706 | 9.4015691 001203369
#32 692224 570980368 | 288444102 | 9. 001201923
833 60880 578009537 | 288617394 | 9.4091054 001200480
R34 BUH6 580008704 | 288700582 | 0.41286%0 001199041
&35 097225 582182875 | 2R.8063666 | 9.4166297 001197605
836 698506 584277056 | 280130646 | 90.4208873 001196172
837 700569 586376258 | 28, 9.4241420 L0011M743
£38 702244 588480472 | 2899482207 | 9.427 001198317
839 708921 590589719 | 280654967 | 0.4316423 001191895




CAMBRIA STEEL. 820
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS, AND RECIPROCALS.

No. Squares, Cubes, Square Roofs, | Cube Rosts, | Raciprocals,
810 705600 502704000 | 28,0827585 . 001190476
811 707281 5OIS23321 | 20.0000000 | 94391307 001189061
842 708064 BUGOITORS | 20.0172363 | 0.4428704 001187648
815 710649 599077107 | 29.0341623 | 9.4466072 001186240
844 712336 601211584 | 29.0516781 | 9.4503410 001184834
845 714025 1 20.0688837 | 945407190 183482
846 715716 60H495786 | 29.0860791 | 94577999 001182033
847 717409 607645423 | 2001082644 | 9.4615249 001180638
848 719104 GOOR00192 | 20.1204396 | 0.4652470 001179245
819 720801 611960040 | 20.1376046 | 0.4680661 001177856
850 722500 614125000 | 201547505 | 9.4726824 | 001176471
851 724201 616205051 | 201719043 | 04703957 | 001175088
852 618470208 | 20.1200390 | 0.4801061 001173709
83 727609 620650477 | 202061637 | 9.4838136 001172333
&1 729316 (22835804 | 20.2230784 | 9.4875182 001170960
835 731025 625026375 | 20.2403830 | 9.4912200 001169591
856 732736 627222016 | 202574777 | 9.4940188 001168224
857 734449 122708 | 202745628 | 0.4986147 001166861
868 736164 G31628712 | 20.2016870 | 9.5023078 001165501
850 737881 633839779 | 20,3087018 | 9.5050080 001164144
860 ¢ 20,3257566 | 9.5006854 | 0011
861 741321 638277381 | 20.3428015 | 0.5133609 | 001161440
&62 7 640303 20.3508366 | 9.5170515 | 001160093
63 744760 7 | 29.376516 5207308 | 001158749
64 746406 644072544 /3038769 | 9.5244063 | .001157407
865 748225 647214625 | 204108823 | 95280794 | 0011
866 740056 640461896 | 20.4978779 | 9.5317497 | .001154734
67 751680 651714363 | 204448637 | 95354172 | .001153403
868 753424 653072032 | 20.4618307 | 9.5390818 | 001152074
860 755161 656231900 | 29.478%050 | 0.5427487 001150748
870 756900 204057624 | 9.5464027 001149425
&7 758641 660776311 | 205127091 | 9.5500580 001148106
872 760384 663054848 | 205206461 | 0.5587123 001146789
873 762120 665335617 5465 9,55 001145475
874 763876 667627624 | 20.5684910 | 9.5610108 001144165
875 765625 669921875 ; 9, 001142857
876 767876 672221876 | 295972972 | 9. 0011415563
877 769129 674526133 | 29.6141858 |  0.5719877 001140251
878 770884 676836152 | 20.6310648 | 0.5755746 | .001135952
879 772641 679151430 | 296470842 | 0.5792085 001137656
850 774400 681472000 | 20.6647939 | 0.5%28307 001136364
841 776161 653707841 | 29,6816442 | 0.5864682 001185074
882 TTI924 686128068 BOR4B48 | 9.5 001133787
883 6884 207153159 | 0.5987169 001132508
884 781456 690507104 | 20.7321875 | 9.5973373 001131222
855 783295 608154125 | 297480496 | O 001129944
885 784906 207657521 | 0.6045606 001128668
887 786769 607864108 | 207825452 | 9.6ORIBIT 127396
888 788544 072 7993280 | 9.6117911 001126126
89 790321 702595360 | 20.8161080 | 9.6158077 001124850
800 702100 | 704969000 | 208328678 | 0.6190017 | .001123596
801 708881 707847971 | 20.8496231 | 9.6226030 | .001122334
892 7 9.6262016 | .001121076
598 797449 712121857 | 20.8831056 | 9.6207075 | 00111
804 790936 714516084 | 29 96333007 | .001118568
895 501025 716917875 | 29.0165506 | 9.6369812 001117318
506 802816 10623136 | 29.0332501 |  9.6405600 1
807 804609 720734273 | 20.04995%8 | 9.6441542 | .001114827
898 B06404 209666481 | 9.6477367 | ..001113586
899 .| 808201 726572609 | 20.0883287 | 0.6513166 001112347




830 CAMBRIA STEEL.
SQUARES, OCU BEB, SQU'ARE ROOTS,
OUBE ROOTS, AND RECIPROCALS.

¥o. Squares, Cubes. Square Roots, Cube Roots, Reciprocals.
900 B10000 729000000 80,0000000 9.6545938 001111111
901 811801 781432701 01 9.6544684 001109878
202 813604 738870808 50.0333148 9.6620408 108647
903 815409 786314527 30.04005814 9.6656006 001107420
204 817216 738763264 30.0665928 9.6691762 001106195
905 819025 741217625 80.0832179 9.6727408 001104972
906 R20536 743677416 30,0998339 9.6763017 001108753
w07 822649 TA6142643 30,1164407 9.6798604 001102536
908 244064 748613312 30.1330383 9.6834166 001101322
209 826251 751089429 80.1496269 9.6369701 J001100110
o910 828100 753571000 30.1662063 9.6905211 001098901
a1 820021 TH6058031 30,1827765 9. 001097695
012 831744 g 30.1993377 9.6976151 001096491
913 i 761048497 30,2158500 9.7011583 001005290
914 835306 763551944 80.2324329 9.7046950 001094092
915 837225 766060875 80, 2450660 9,7082369 001092896
016 830056 768575206 3026564919 9.7117723 001091703
a7 771095213 30.2820079 9.7158051 001090513
918 812724 773620632 30.295148 9.7188354 001089325
a9 #4561 TT6161560 30.3150128 9.7223631 001088139
920 816400 TT8688000 30.8315018 9.7258883 .001

921 48241 781229961 80.3479818 0.7294109 001085776
922 850084 TRBTTT448 0. 8644520 9.7: 001

923 851929 TRGIRM6T 30.3809151 9.7364484 001083424
924 853776 788850024 30. 3973683 0.7390684 001082251
925 855625 791458125 30.4135127 9.7434758 001081081
926 E57476 794022776 90,4502481 9.7469857 001078914
027 THIHOTOR3 80,4466747 9,7504930 001078749
928 861184 TH0178752 30.4650024 9.7530979 001077686
0920 865041 801765059 30.4795013 9.7575002 001076426
930 864900 A04357000 30.4950014 9.7610001 001075260
931 866761 B0GI51491 30.5122926 9.7614974 001074114
932 864624 809557568 305286750 9.7670922 001072061
33 B70459 812166287 305450487 9.7714845 001071811
934 872456 814780504 305614136 9.7749743 070664
935 874225 #17400375 30.5777697 9.7781616 001069519
936 H76006 820025856 80.5941171 9.78149466 001068376
937 8779609 BI2656053 30.6104557 9.7854288 001067236
938 87084 ¢ 525203672 30.6267857 0.7880087 001066048
930 881721 827936019 30 6131069 9.7923861 001064963
M0 883600 830584000 80.6594194 9.7958611 001063830
4L 885451 833237621 30.6757233 9.7998336 1062699
W2 BS87364 30. £5 9.8028036 001061571
043 BR0240 £3R561807 30.7083051 9.8062711 001060445
941 801136 841232384 80.7215830 9.8007362 1069822
45 813908625 80.7 9.8181989 001058201
946 894916 30.7571130 9.8166591 001057082
047 840278133 80,7733651 0.5201169 055966
948 898704 851971392 80.7896086 9.8235723 .001054852
949 900601 851670349 20.8058436 9. 001053741
970 5 857875000 30. 9 8504757 052682
951 904101 860085351 30,8382870 9.8330238 001051525
952 006304 862801408 30.8544972 9,8373605 1

953 865523177 30,8706981 9.8408127 001049818
a1 910118 868250664 001045218
955 870083575 9.8476920 001047120
9456 013036 873722716 30.9102497 9.8511250 46025
a57 915849 76467403 8.8545617 001044932
958 917764 879217912 30.9515751 9.8578029 001043841
%o 919681 BE1974079 0.8614218 | 001042753




CAMBRIA STEEL.

331

SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS, AND RECIPROCALS.

Fo. | Squarss |  Cubes, Square Roots, |  Cube Roots. Reciprocals.
960 921600 | 884736000 | 30 osasass 9.8648483 001041667
961 923521 887503681 |  31.0000000 9.8682724 001040583
962 925444 | 890277128 | 310161248 9.8716041 001039501
903 927369 893056347 | 810322413 9.8751135 001088422
964 9292965 895841844 | 81,0483i04 9.8785305 001037344
965 931225 | 898632125 | 810644491 98819451 001036269
966 033156 | 901428696 | 81.0805405 9.8853574 | .001035197
967 985059 904231063 | 81.0966.86 9.8887673 | .001084126
968 937024 | 907039232 | 311126984 9.8021749 001038058
969 9380ul | 909853209 | 51.1287648 98955801 001081992
970 940900 912673000 | 81.1448280 0.8080830 | .001080028
971 942841 915198611 | S81.1608729 9.0023835 001029866
972 B44784 018330048 | 811769145 9.9057817 001028807
978 916729 921167817 | 31.1929479 9.9091776 001027749
974 048676 312089781 9.0125712 001026694
975 950625 | 926859875 | B1.2249900 99159624 001025641
976 052576 920714176 81.2409987 9.9193518 001024590
77 954520 | 932574833 | BL.2569992 9.9227879 | .001028541
78 956481 935441852 | 412729915 9.9261222 | 001022485
979 958441 938313789 | 81.2880757 99205042 | 001021450
980 960400 041192000 | 81.3049517 9.9328839 | 001020408
981 962361 044076141 | 31.3209195 9.9362613 | 001019368
982 964324 046966168 | 81.3368792 9.9396363 001018330
983 966280 | 940862087 | 31.8528808 9.9430092 001017294
984 958256 1 | 813687743 9.9463797 001016260
985 970225 | 955671625 | 818847007 0.9497479 | 001015228
086 972196 51.4006369 9.9531188 | 001014199
987 974169 961504803 | 31.4165561 9.9564775 | .001018171
988 976144 31.4324473 9.9598389 | 001012146
989 978121 967361669 | 31.4483704 9.9631981 | .001011122
990 080100 | 970290000 | 81.4642654 9.9665540 | .001010101
991 982081 973242271 | 814801525 9.9699095 | .001009082
992 954064 976191488 | 81.4960315 9.9732619 | .001008065
993 986049 | 070146657 | 81.5119025 9.9766120 | .001007049
994 988036 1 315277655 9.9799509 | 001006036
95 920025 |  OR5074875 54 9.9833055 | .001005025
996 902016 | 085047936 | 31.5594677 9.9R66458 | 001004016
997 904009 991026978 | 81.5753068 9.9899900 | .001003009
998 996004 904011992 | 81.5911380 9.0023280 | 001002004
999 998001 007002099 | B1.606613 9.0966656 | .001001001
1000 1000000 | 1000000000 | S81.6227766 | 10.0000000 | .0N1000000
1001 1002001 - 516385840 | 10.0033322 | .0009990010
1002 1004004 | 1006012008 | B51.6543536 | 10.0066622 | .0009950040
1003 1006009 316701752 0.0099899 | .0009970090
1004 1008016 | 1012048064 | 51.6859500 | 10.0138155 | .C009960159
1005 1010025 | 1015075125 | S1.7017349 | 10.0166389 | .
1006 1012086 | 1018108216 | 817175030 | 10.0199601 | 0009910853
1007 1014049 | 1021147343 | 81.7332633 | 10.0282791 | .00099304
1008 1016064 | 1024192512 | 81.7490157 0000920635
1009 1018081 | 1027243729 | B8L7647603 | 10.0299104¢ |
1010 1020100 | 1020301000 | $1.7804972 | 10.0332228 | .
1011 1022121 | 1033364381 | 8L7062262 | 10.0365830 | .0009891197
1012 1024144 | 1036483728 | 218119474 | 100398410 | 0009851423
1013 1026169 | 1039509197 | 81.5276609 | 10.0431469 | .0009871668
1014 10268196 | 1042500744 | B81.8433666 | 10.0464506 | 0009861
1015 1080225 | 1045678375 | 81.8500646 | 10.0497521 | . 7
1016 1032256 | 1048772096 | 818747549 | 10.0530514 | .0009342520
1017 1034280 | 1051871013 | S1.8004374 | 10.0563485 | .0009832842
1018 1036324 | 1054977832 | S81.9061123 | 10.0596485 | .0009828183
1019 1088361 | 1058089859 | 819217794 | 10.0629364 | .




332 CAMBRIA STEEL.

WEIGHTS AND MEASURES.
AVOIRDUPOIS WEIGHT,
UNITED STATES AND BRITISH.

Grains. ’ Drams, Ounces, Pounds, Hun.dred Gross Tons.
weight,
1a 03657 002286 .000143 .00000123 | .000000176
27.34375 1. 0625 003906 00003488 | .000001744
437.5 16. X 0625 00055804 | 00002790
7000. 256. 16. e 0089286 0004464
784000. 28672. 1792. 112. L .05
5680000. 573440. 35840. 2240. 20. i s

1 pound avoirdupois = 1.215278 pounds troy.
1 net ton = 2000 pounds = .892857 gross tons,

TROY WEIGHT.
UNITED STATES AND BRITISH.

Grains, Pennyweight. Ounees. Pounds.
1 041667 .0020833 .0001736
24 1 .05 .0041667
480 20. 1, 0833333
5750 240. 12. 1.

1 pound troy = .822857 pounds avoirdupois.
175 ounces troy = 192 ounces avoirdupois.

APOTHECARIES' WEIGHT.
UNITED STATES AND BRITISH.

Grains. Scruples, Drams, r Ounces, | Pounds,
1 .05 016667 0020833 000173611
20 1 333333 0416667 0034722
60 3. 5 125 .0104167
480 24, 8. ;94 9833333
5760 288. ] 96. 12, ]

The pound, ounce and grain are the same as in troy weights,
The avoirdupois grain = troy grain = apothecaries’ grain,




CAMBERIA STEEL. 3338

WEIGHTS AND MEASURES—Continued.
LINEAR MEASURE.
UNITED STATES AND BRITISH.

Inches, Fest, ‘ Yards, } Rods, ‘ Furlong. | Miles,
1 | .0sass 02778 | 0050505 | 00012626 00001578
12 1. 33333 | .0605061 |  .00151515 00015989
35 3. 1. 818182 | .00454545 “D005RSIS
108 16.5 5.5 G 025 003125
7920 RRO. 220. 40. 1. JA25
63360 | 5280. 1760, 320. 8. 1.

ROPE AND CABLE MEASURE,

1inch = ,111111 spans == 013889 fathoms = 0001157 cable’s length.
1 span = 9 inches = ,125 fathoms = 00104167 cable's length.

1 fathom = 6 feet = 8 spans = T2 inches = .008333 cable's length.

1 cable’s length — 120 fathoms = 720 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 a great circle of a sphere whose surface
equals that of the earth = 6080.204 feet = 1.1516 statute miles.

1 league = 3 nautical miles = 15240.613 feet.

GUNTER'S CHAIN.

1 link = 7.92 inches = ,01 chain = ,000125 miles.
1 chain = 100 links = 66 feet = 4 rods — .0125 miles.
1 mile = 80 chains = 8000 links.

SQUARE OR LAND MEASURE.
UNITED STATES AND BRITISH.

Sm Bquare Feet. Square Yards, Square Rods. Acres, Ililea.
1 006944 Tl | R AR (e e S
144 1. AL B 5 e hicemi P e e l. .
1206 9.0 03306 0002066 | . « . . .
30204 272.2%5 30.25 1 00625 00000977
43560, 4840. 160. 1. 0015625
27878400, 3097600. 102400. 640. I1.

1 square rood = 40 square rods.
1 acre = 4 square roods.
1 square acre = 208.71 feet square..




834 CAMBRIA BTEEL.

WEIGHTS AND MBASURES—Continued.

CUBIC OR SOLID MEASURE.
UNITED STATES OR BRITISH.
1 cubic inch = 0005787 cubic feet = 000021433 cubic yards.
1 cubic foot = 1728 cubic inches = 08708704 cubic yards.
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 MEASURFE.
UNITED STATES ONLY,

Pints, ‘ Quarts, [ Gallons ‘ Pecks, ‘ Bushels, ’ Cubic Inches,
| s ot o) IRy el
1 .50 | 125 0625 015625 33.6008125
2 1, 25 125 03125 67.
8 4. 1. 05 125 268.8025
16 8. = = 25 537,600
4 82 8 4 1 2150.42

1 heaped bushel = 1.25 struck bushel, and the cone must be not less than
6 inches high.

LIQUID MEASURE.
UNITED STATES ONLY.

| 4 .
Gills. | Pinis ‘ Quarta, I Gallons. Barrels. Cuhic Inches.
| e

1 25 | 125 J08125 000498 7.21875

4 L | b5 A2 003968 BED

8 2, | 1 25 007937 57.76

32 8, 4, 1. 081746 1.

2008 252 126, 315 1 7276.6

The British imperial gallon = 277.274 cubic inches or 10 pounds avoirdupois
of pure water at 62° F, and barometer at 30 inches.

The British imperial gallon = 1.20032 United States gallon.

1 fluid drachm = 60 minims = .125 fluid ounces = 0078125 pints.

1 fluid ounce = 480 minims = § drachms = 0625 points.
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WEIGHTS AND MEASURES—Continued.
METRIC SYSTEDM.
MEASURES OF LENGTH, CAPACITY AND WEIGHT.

LBNGTH. [Kilometre, Hooo~ | posametre. | Motre. | Docimetrs. | Gentimetre, | Millimetre.
Kilalitre | Hectolitre| Decalitrs Litre e
CAPACITY, ar or or Decilitre, | Centilitre. | Millilitre,
or Btare. | Dogistare, | Contisters. | Millistare, |
WEIGHT, | Eilo- | Hecto- | Deca- | gramms, |Decigramme,| _Oenti- Mili-
gramme. | gramme. | gramme, |- |_B E
1 10 100 1000 10000 | 100000 | 12000000
1 10 100 1000 | 10000 | 100000
1 10 100 1000 10000
1 10 100 1000
i 1 10 100
.0 N 1 10
001 01 a 1
1 myri = 10 kil = 10000

1 tonne = 1000 kilogrammes = 100 quintals = 10 myriagrammes,

1 gramme = 1 cubic centimetre of distilled water at its maximum density at sea
level in latitude of Paris and barometer at 760 mill o

1 litre = 1 cubic decimeter.

METRIC SYSTEM.
SQUARE OR SURFACE MEASURE.

Squre | et | Demate | Newsor | i | Spuy | fqune
Kilometrs. | o Hostare, | o Ave. | Contiare, | D0WmSE®: | Oenlimetrs lﬂ%mm.

1 100 10000 1000000
; 100 10000 1000000
01 tF 100 10000 1000000
1 01 100 10000 1000000
00001 0001 01 1 100 10000
000001 | .0001 01 i 100
000001 | L0001 01 1

1 square myriametre = 100 square kilometres = 100 000 000 square metres,

METRIC SYSTEM.
CUBIC MEASURE.

Cubie Decamstre, | Cubie Metre, icnbinbedmnm ‘ Cubio Centimetre, | Cubic Millimetre,

1 1000 | 1000000 1000000000
J001 i 1000 1000000 1000000000
000001 001 | 1 1000 1000000
000000001 000001 | .001 ¥ 1000
000000001 000001 001 I

1 cubic 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 ‘ Net Tons of | Gross Tons of
| " Ouns | Poundsto I 2000 Pounds | 2240 Pounds
Xillig G to & | Kilog | to Tonnes, | to Tommes,
1| 6479802 | B81.10348 | 28.34958 |  .45359 90718 | 1.01605
2 | 12959784 | 62.20696 | 56.69905 | .90718 | 1.81437 | 2.03200
3 | 194.39675 | 93.31044 | 8504858 | 1.36078 | 2.75155 | 8.04814
4 | 259.19567 | 124.41392 | 113.39811 | 1.81437 | 3.62874 | 4.06419
5 | 823.99459 | 165.51740 | 141.74763 | 2.26706 | 4.53592 | 5.08024
6 | 388.79351 | 186.62088 | 150.00716 | 2721556 | 544311 | 6.09628
7 | 458.69248 | 217.72487 | 198.44669 | 3.17516 | 6.35029 | 7.11233
8 | 518.39135 | 248.82785 | 226,79621 | 3.62874 | 7.25748 | 8.12838
9 | 583.19026 | 279.03133 | 255.14574 | 4.08233 | B8.16466 | 9.14442
1 Avoirdupois Pound — 453,5924277 Grammes,
Linear Measure.
B4ths of an Inches Feat Yards Statute Miles | Nautical Miles
No. Inch to to o fo to to
Millimetres, | Oentimatrss, Metrss, |  Motres. Kilometres, | Kilometres,
17| .39688 | 254001 | .304801 | .914402 | 1.60935 | 1.85325
2 19375 5.08001 609601 | 1.828804 | 321860 | 3.70650
3| 1.19063 7.62002 | 914402 | 2743205 | 4.82804 | b5.56976
4 | 1.58750 | 10.16002 | 1.219202 | 3.657607 | 6.43739 | 7.41300
5 | 1.98438 | 12.70003 | 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 | 12.97276
8 | 3147501 | 20.32004 | 2.438405 | 7.315215 | 12.87478 | 14.82600
9 | 857188 | 22.86005 | 2.743205 | 8.220616 | 14.48412 | 16.67925

1 Nautical Mile — 1853.26 Metres.
{ Gunter’s Chain — 20,1168 Metres.
1 Fathom - — 1.820 Metres,




CAMBRIA STEEL.

337

TABLES FOR CONVERTING UNITED STATES
WEIGHTS AND MEASURES.

METRIC TO CUSTOMARY.

Weights.
Hillig & & Kilogrammes | Tonnes to Tonnes to
Ko, to to to Avoirdupeis to Avoirdupeis| Nei Tons of | Gross Tons of
Giaine | Troy Ouness, |  Omnoss Pounds, | 2000 Pounds, | 2240 Pounds,
1] .01543 03215 03527 2.20462 | 1.10231 08421
2| .03086 .06430 07055 440924 | 220462 | 1.96841
3| 04630 09645 10582 6.61387 | 3.30693 | 2.95262
4| 06173 12860 14110 8.81849 | 4.40924 | 3.93682
6 | 07716 16075 17637 11.02311 | 551156 | 4.92103
6 | .09259 19200 21164 13.22773 | 6.61387 | 5.90524
7 .10803 .22506 24692 1543236 | 7.71618 | 6.88044
8| .12346 25721 28219 17.63698 | 8.81849 | 7.87366
9 | ,13889 28936 S1747 19.84160 | 9.92080 | 8.85785
1 Kilogramme = 15432,35639 Grains.
Linear Measure.
=
: Millimetres | Centimelres Ketres Metres Kilometres Kilometres
No, | to G4ths of an to to to 0 t
Inch, Inohes, Faat, Yards, Statute Miles, Nsutical Miles,
|
1| 251968 39370 | 3.280833 | 1.093611 62137 53959
2 | 5.03936 JTB7A0 | 6.561667 | 2187222 | 1.24274 | 1.07919
3| T7.55004 | 118110 | 9.842500 [ 3.280833 | 1.806411 | 1.61878
4 | 10.07872 | 1.57480 | 13.123333 | 4.374444 | 248548 | 2.15837
5 | 12,59840 | 196850 | 16.404167 | 5.468056 | 3.10685 | 2.69796
6| 1511803 | 2.36220 | 19.685000 | 6.561667 | 3.72822 | 3.23756
7| 17.63776 | 2.75590 |22.065833 | 7.655278 | 7.34959 | 3.77715
8 | 20.15744 | 3.14960 | 26.246667 | 8.748889 | 4.97096 | 4.31674
9 | 2267712 | 3.64330 | 20.527500 | 9.842500 | 559233 | 4.85633
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TABLES FOR CONVERTING UNITED STATES
WEIGHTS AND MEASURES.

CUSTOMARY TO METRIC.

Square Inches | Square Pest | Square Yards | - dan | e
Ko, 1o Square o | o to | 1o Square
Ceutimetres, | Square Metres. | Square Metres, Hoclares, Kilometres,

6.45163 00200 | 83613 A070 | 250000
12.90325 18681 1.67228 .80939 5.18000
27871 2.50839 1.21409 7.77000

25.80650 7161 8.34452 1.61879 10.35999
A6452 4.18065 2.02349 12.94999
38.70975 55742 5.01679 2.42818 15.53999
45.16138 65082 5.85202 2.83288 18.12099
51.61300 74323 6.68905 3.23758 20.71999
58.06463 83613 7.52518 3.64228 23.30099

1 Square Statute Mile — 259,00 Hectares.

00~ Cs O 210 — ‘
]

Cubic Measure,

Ouhic Inches Cubio Inches Cubiz Peet Ouble Yards
Ko, o o to o

|Cubic Centimetres, Cubic Decimetres.| Cubic Metres, | Cubiie Metres,

I | 1 | ‘

16.38716 01639 .02832 76456
32.77432 08277 .05663 1.52012
49.16148 04016 08495 2.29368
65.54864 065656 11327 3.05824

108194 14159 9.89980

98.32206 00882 .

114.71013 11471 .19822 5.35102
131.09729 13110 22654 6.11648
147.48445 14748 25485 6.88104

D001 O o b0 ‘
o
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TABLES FOR CONVERTING UNITED STATES
WEIGHTS AND MEASURES.

METRIC TO CUSTOMARY.

Square Measure.

Square Cemts- | Square Metres | Square Metres Hectares Square Kilo-
No. metres to to 1o to metres to
Square Inches, | Square Feel, Square Yards, Acres, Square Miles
1 15500 10.76387 1.19599 247104 .38610
2 .31000 2162773 2.30197 4.94209 77220
3 46500 82.29160 3.58796 7.41313 1.156830
4 .62000 43.05547 4.78394 9.88418 1.54440
5 77500 53.81934 5.97993 12.355622 1.93050
6 .93000 64.58320 74750 1482626 2.31660
7 1.08500 75.34707 8.37190 17.29731 2.70270
8 1.24000 86.11004 9.56788 19.76835 3.08880
9 1.39500 96.87481 10.76387 22.23040 3.47490
1 Hectare — 008861 Square Statute Miles,
Cubic Measure,
Cuhio Centimetres: Cubic Decimetres | Oubic Metres Cubic Metres
No. to to to to
Cubio Inches. Cubio Inches. Cubis Peet. Cubie Yards,
1 06102 61.02338 35.31445 1.30794
2 12205 122.04676 70.62801 2.61589
3 18307 183.07013 | 105,94336 3.92383
4 24409 244.00351 | 141.25782 523177
5 .80512 30511689 | 176.67227 6.53971
6 26614 366.14027 | 211.88673 7.84766
7 42716 427.16365 | 24720118 9.15560
8 48819 48818702 | 28251564 | 10.46354
9 b4921 54921040 | 381783009 | 11.77149
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WEIGHTS AND MEASURES.

CUSTOMARY TO METRIC,
Capacity Measures.

TABLES FOR CONVERTING UNITED STATES

Fluid Drachms | Fluid Ounces
Liguid Quarts Gallons Gallons Bushels
to Millilitres | to Millilitres
Yo, to to o to
or Cubie ar Cubie
Litres, Litres, Cubio Metres. | Heotolitres,
Centimetres, | Centimetres.
1 94636 3.78543 | 00379 .85239 3.69671 | 29.57370
2 | 189272 7.57087 | .00757 70479 7.39343 | 59.14741
3 | 2.83908 | 11.35630 | .01136 1.05718 | 11.09014 | 88.72111
4| 3.78643 | 1514174 | .01614 1.40957 | 14.78685 | 118.20482
5 | 473179 | 18.92717 | .01893 1.76196 | 18.48357 | 147.86852
6 | 567815 | 22.71260 | 02271 211436 | 22.18028 | 177.44222
7 | 6.62451 | 26.49804 | .02650 246675 | 25.87699 | 207.01593
8 | 7.57087 | 30.28347 | .03028 | 281914 | 20.57370 | 236.58063
9 | 851723 | 34.06891 | .03407 3.17154 | 33.27042 | 266.16334
Miscellaneous.
7 e o = Fool-Pounds | United States
Lineal Poot to | Squars Inch to | Square Foot 1o | Cubic Foot to
to Horsapower
No. | Kilogrammes | Kilogrammes | Kilogrammes | Kilogrammes y
Kilogramme- |  to Metrio
per Lineal per Square per Squara per Cubic
Metres, Horsepower,
Metre, Centimatre, Metre, Metre,
1 1.48816 | .07031 4,88241 | 16.01837 13826 | 1.01387
2| 297632 | .14061 0.76482 | 82.03674 27651 | 2.02775
3| 446448 | 21092 14.64723 | 48.06610 | 41477 | 3.04162
4 | 595264 | 28123 19.52063 | 64.07348 | .55302 | 4.05549
b | 744081 | 36163 | 24.41204 | 80.09185 69128 | 5.06937
6| 892807 | 42184 | 2020445 | 96.11021 82053 | 6.08324 °
7| 1041713 | 49215 | 34.17686 | 112.12858 | 96779 | 7.09711
8 | 1190629 | .66245 | 89.05927 | 12814605 | 1.10604 | 8.11088
9 | 1339345 | .63276 | 43.94163 | 144.16532 | 1.24430 | 0.12486

e . . R e b e
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TABLES FOR CONVERTING UNITED STATES
WEIGHTS AND MEASURES.

METRIC TO CUSTOMARY.

Capacity Measures.

Millilitres or | Millilitres or
Litres Litres Cubic Metres | Hectolitres
Cubic Centi- | Cubic Centi-
¥o, to to to to
matres to metres o
Fluid Quarts, | Gallons, Gallons, Bushels
Fluid Drachms.| Fluid Ounces,
1| 1.05668 26417 | 264.17047) 2.83774 27051 | .03381
2| 211336 52834 | 528.34093 b5.67548 54102 | 06763
3| 317006 79261 | 792.51140, 851323 81153 | 10144
4 | 422673 | 1.05668 |1056.68187| 11.35097 | 1.08204 | .13526
5 | 528341 | 1.32085 |1320.85234 14.,18871 | 1.852556 | .16907
6 | 6.34009 | 1.58502 |1585.02280 17.02645 | 1.62306 | .20288
7| 7.39677 | 1.84919 | 1840.19327| 10.86420 | 1.89357 | .23670
8 | 845345 | 211336 | 2113.36374| 22.70194 | 2.16408 | 27051
9| 951014 | 237753 2377.53420 2553968 | 243460 | 30432
Miscellaneous,
Kilogrammes | Eilogrammes | Kilogrammes | Kilogrammes | o
por Lineal | perSquare | per8quare | per Cubic R rl
Ko. Metrs to Centimetre to Metre to Metre to <
Pounds per | Pounds per | Pounds per | Pounds per i Suw s
Foot-Pounds, X
Linsal Foot, | Squars Inch. | Square Foot, | Cubio Foot, 1o g i
1 67197 | 1422340 | 20482 | .06243 7.23300 98632
2 | 134393 | 2844680 | 40063 | .12486 | 14.46600 | 1.97264
3| 201590 | 42.67020 | .61445 JA8728 | 21.69899 | 2.95895
4 | 2.68787 | 56.89359 | 81927 | .24971 2893199 | 3.94527
5| 835984 | 7111699 | 1.02408 | .31214 | 36.16499 | 4.93159
6 | 4.03180 | 8534039  1.22890 B7467 | 43.39799 | 591791
7| 470377 | 99.56379 | 1.43372 | 43700 | 50.63098 | 6.90423
8 | 537674 |113.78719 | 1.63854 | .49043 | 57.86398 | 7.80054
9 | 6.04770 |128.01059 | 1.84335 | .56185 | 65.09698 | 8.87686
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