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PREFACE.

LEprrion oF 1009,
.

The present cdition includ:s mast of the data of the 1896
publication.

The safe transverse loads are now figured on the basis of
116,000 lbs. per square inch fiber stress for all rolled sections
‘and 15,000 1bs, per square inch for riveted beam box and plate
New standard connecting angles for beams and channels have
been introduced also additional tables of standards used in
_'dlzuiling.

All bolts for separators will be 3{”# diameter, except those for
377 beams. )
Centers of the two-bolt separators will be made one-half the
“depth of the beams to which they belong.

The tables of properties of angles have been extended to
wmie all thicknesses rolled, and new tables. of safe loads for
columns have been added.
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. herein shown the fillets were disregarded, except in special cases.

GENERAL NOTES.

The flanges of both I-Beams and Standard Channels have
now a uniform slope of 1624 per cent., being equivalent to 2/
per foot.  The small fillets on I-B and Standard Ch Is
have been made to a radius of % of the minimum web thick-
ness ; the large fillets to a radius of the minimum web thickness
plus % of an inch,

Generpl (nearly straight line) formulae have been adopted for
both I-Beams and Standard Channels to determine their dimen-
sions ancdl weights per foot so that similar sections designed
hereafter have their dimensions and weights already determined.

The manner in which the weight of the various sections is
increased is illustrated on page 29, figures 1, 2, 3, 4 and 5.

ForChannels and I-Beams the enlargement of the sectionadds an
equal amount to the thickness of web and the width of the flanges.

The efiect on Angles of spreading the rolls is to slightly
increase the length of the legs. Most of the sizes, however, are
rolled in finishing grooves,  whereby the exact dimensions are
maintainied for different thicknesses. Z-Bars are increased in
thickness, in the same manner as angles.

I-Bearps and Channels should be ordered to weights given in
the tables. Any weights ordered other than those shown in the
tables will be furnished and charged for at the next higher
weight.  Sections of shapes shown correspond only to the
minimum; weight, excepting Z-Bars,

E&nnclb having but one weight specified can be rolled only
as T-shapes do not admit of any variation and can be
rolled only to the weight given.

All weights given are per lineal foot of the section,

A recapitulation of all rolled shapes is given on pages 1 to 28,
inclusive,

In ordering designate weight or thickness wanted, but not both,
Quicker vleliveries can be obtained by ordering standard sections
and weights.

All structural material will be cut to lengths with extreme
variation not exceeding three-quarters of an inch, unless other-
wise arranged.

In calculating the areas and weights of the various sections
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I- BEAMS,

B 150 1bs.
83, go, 95 and 100 lbs,
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‘Weights in heavy print are standard, others are special.
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‘a B 2—801bs. ’3 B 3—065 Ibs,
Ls 8s, 9o, 95 and 100 Ibs, r? &| 7oand 75lbs.
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]
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% 18 & 5 T
~ 390" -~ -3 e e B BT8 -

Weights in heavy print are standard, others are special.
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y - B 5=60 1bs.
¥ 63, 70 and 75 Ibs,
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= B 4 =80 1bs.
i 85, go, 95 and 100 Ibs,
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T-BEAMS.

. B1—421bs. ase
w 45, 30 and 55 Ibs.

B 80 =050 1bs.
6o, 65 and jo Ibs,
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I-BEAMS.

% B13-211bs. oy "
) |-\ 23, 30 and 33 Ibs. [
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L ) » L
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B 11—25 1bs. aine”
1 30, 35 and 4o Ibs, Heog
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<= B 0 -31.5 Ibs, A
} 35 Ibs.
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] B 8 -40 1bs, R
4 [ 45, 50 and 55 Ibs. "’T‘J'I.J
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8 | e O 2 nsd|"
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Weights in heavy print are standard, others are special.
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h

s

e e

I-BEAMS.

B 77 = 5.51bs.
6.5 and 7.5 Ibs.
£

A

(ML
B 21 —9.70 1bs.
12.25 and 14.75 Iln

v,
B 19 —12.25 1bs. "
14.75 and 17,95 'Ih:.l-. .

i
i
W 3

B 17 —15Ibs.
17.5 and 20.0 Ibs.

835"

e e

B 15 — 18 1bs.
20.5, 23.0 and 25,5 Ibs,
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i

e

_1J Weights in heavy print are \{ J
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DECK BEAMS. e

prom————

B 105. i

6"—14.1 to 17.16 Ibs. %‘ .

1B 103, R e
18,11 1o 23,40 1bs.
ar

B 102,

L - : 3 B~ 20,15 10 24.48 Ibs,
3 K

5 SN’

Do emmm e b

W ;
R s s i i e i o ¥
B 1o1. & E
9"~ 26 to 30 lbs, » 4
d
i
:Vun g;" "
/.
e L S L S S

B 100,
10"~ 27,23 to 35.7¢ Ibs,

. | L.
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L | | St

o ey

B 110,
1134 32.2, 35 and 37 Ibs,

|

| R




THE CARNEGIE STEEL COMPANY, LIMITED.

BULB ANGLES.
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BULB ANGLES.

B 135.
6"~ 13.75 lbs, o
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B 134,

6"~ 17.2 Ibs,

B 133,
7= 18,25 |bs.

el e it A
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PRSI T L A

=m0y

CHANNELS.

C 4 —13.25 Ibs,
15, 20 and a5 [bs,

poe Bkl e

v
)

p 4
|

C3—151bs.
20, 25, 30 and 35 Ibs,

%L

:‘.____.-.----_____,.10_".--. .

C 2 —20.0 1hs,
25, 30, 35 and 40 Tbs,

C1—331bs,
35, 40, 45, 50 and 55 lbs,

Tacen

O ——r

— e

Weights in heavy print are standard, others are special.
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CHANNELS.
C 72 —41bs,
5 and 6 Ibs. -

L

s o) =
C 9 —5.25 1bs,
6.25 and 7,25 |ba

anil

-.

w- bk

TSR SO |
C7 —81bs.
10,5, 13.0 and 15.5 Ibs.

Doz te

P 1

L TR
C6 —9.95 1bs,
12,35, 1475, 17.25 and 19.75 Ibs,
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g and 11.5 Ibs,
(2T
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C35 -11.25 1hs.
13,75, 16,35, 18.75 and 21.25 Ibs.
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Weights in heavy print are standard, others are special.
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CAR-TRUCK CHANNELS.

BT -y

=50

e

-ty

a-aﬂ*-

C b4,
12" 21,33 and 26.25 lbs,
S
Tiaae

_.._.-,..._,__________le'!'_______._._. ——mmimamasp

C 20,
13- 32.0, 35.9, 37.9, 40.0 and 50,0 Ibs,

PRI

.

3 Ot ¥
v L.-.‘.-__‘___--..‘_.....|3"_._ - e s
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SHIP-BUILDING CHANNELS.

C 107,
6"=-13.3 and 17,25 by

oM

3507

C 108,
10"-23.4 and 25.5 |bs

[
[ ]
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STANDARD Z-BARS.

Z2,
22.7 to 28.0 Ibs,

o
L

" z 1'
15,6 to 21,0 Ibs
.‘

| Z4.
"1 11.6 to 16.4 Ibs,

; Z 6.
Wial"23,7 to 28,3 Ibs.
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zZv.
8.2 to 12.4 1bs.

PN Y F N S L

Zo,
18.9 to 22.9 lbs,

* B

o LY

Z11,
9.7 to 11.4 Ibs,

"

D o

¥

Vg "

STANDARD Z-BARS.

Z 8. .
# 138 to 17.9 Ibs,

Z1o0,
6.7 10 8.4 Ths,

(V" 31 34"
Lo

e A"

Z13,
12,4 10 14.2 [bs.

R ALttt
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T e b

SPECIAL Z-BARS.
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ANGLES WITH EQUAL LEGS.
Angles marked * are special.

!

A 103,
26,4 to 56,9 |bs,

12,3 to 30.6 lbs,

A 90,
8.2 to 19.9 Ibs.

A 99,
7:1 10 17,1 Ibs.

*A 101,
2.9 to 6.8 Ibs,

A 60,
2.5 to 5.3 Ibs,

A 65,
2.1 to 4.6 lbs,
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ANGLES WITH EQUAL LEGS.

ked ® are i
P

ANGLES WITH UNEQUAL LEGS.

*A 159,
15.0 to 32.3 Ibs.

A 168,
12,3 to 30.6 lbs,

A 177,
11,7 to 28.9 Ibs.

* A 186,
110 to 24.2 Ibs,
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ANGLES WITH UNEQUAL LEGS.
Angles marked # are special.

"A 279,
1.0 to 1.8 lbs,

A9, .
8.7t0 22,7 Ibs. .
b £

)

A 277.
2.1 to 2.7 |bsl’

v *A 278,
" 2,310 5.5 Ibsy

A260,
2.8 to 6,8 Ibs, .-

-«

A 251.
43t09.0lbs, .7
.
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A 374, ’elg ;
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SPECIAL ANGLES - SQUARE ROOT.

A 402, . A 409,

Lslbs, 2 20 f&“ 1,5 Ibs, .
& i ¥ E
* \I&_ :

A 408,
. Ibs, ¥
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W

(|

ODD ANGLE SECTIONS.

COVER ANGLES. OBTUSE ANGLES.

M -~
- o, S
"-.l],‘{‘ = & 4 v 10 8.2 Ih

A457.  F
510 10,1 Ibs”

! ol
W \
.l A 459, o v J SAFE ANGLES.
6.8 10 8.5 1bs,” -'P‘ o '{}. .,
: if ‘ 4 "“r > “"ﬁ{ A 470
’ = aaibs
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TEES WITH EQUAL LEGS.

e L S

W | o

RIE
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TEES WITH EQUAL LEGS.

HAND-RAIL TEES.
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TEES WITH UNEQUAL LEGS.

T51.,

11.0 1bs,

e
L
|
!

4

7

e - LI »

i
%

=
Y
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TEES WITH UNEQUAL LEGS.

| S

T 58,
ano lbs,
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TEES WITH UNEQUAL LEGS.
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TEES WITH UNEQUAL LEGS.
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PLATES.
TROUGH PLATE.

M 10.

+

L]

Ly

16,3 to 23,2 Ibs, * E =

\% | ?*

s o

o biak

il - s

i e
.-_-...5'1________.,;,.__n‘u__g:
| P A e 17 1, JOCR SR e »

R AT .
M 30. CORRUGATED PLATES

8.1 to 12,0 Ibs,
PR TP

M 33,
17,75 to 23.67 lbs,

AR Y

CHECKERED PLATE.
M 51.

546" to 14" Thick

a8
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METHOD OF INCREASING SECTIONAL AREAS.
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DIMENSIONS AND WEIGHTS OF
CARNEGIE BARS.

ROUNDS.
hi | Size, Weight
f J| Inches, l’" “‘ ‘Innhu. :é:'
e L
128 || 1% | 417 " 3
138 | 1“ 480 | 8
14 || '05 3y
1.50 1!:2 552 || 8%
1.63 577 || 8%
176 | 13 | 601 || 85
1.84 1}'; 652 || 8%
1.9 .| 136 | 705 || 8% | 4010
197 '\ 143 | 760 || 4 73
204 || 13 [ 818 || 4x
219 || 133 | 87 || 4%
23 || 174 | 039 || 4%
250 || 133 | 1002 | 5
259 || 27" | 1068 || 5y | 73.60
267 || 234 | 1208 || 53 :
o84 | 2i¢ | 13562 || 5%
3.01 ‘ 23 | 1507 | 6 |
319 | 23 | 1689 | 61 | 10430
338 | 25 | 1840 | 61 | 11280
338 || 23 | 2020 || 6% | 12170
37 || 2% | 2207
SQUARES.
260 || 124 | 765 | 2y
209 | 17, | 830 | 2%
840 1% | 88 | 23
384 || 131 | 968 | 8
430 || 1% | 1041 || 8y
480 | 132 | 117 | 8%
531 || 17 | 1195 | 3
58 | 133 | 1276 || 4
643 | 2 | 1860 | 4%
7208 | 2% | 163 | 6
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DIMENSIONS AND WEIGHTS OF
CARNEGIE BARS—Oontinued.

FLATS.

i Mintmum Wt || g | g Minimum Wi,
nebwe, | e | proat. || PR | sk | P fet

|
to 4 | 3% | o1y | o8
g 3% | Nty | ih
% | fto % 56 4 'y to 13 2.55
1 s to % b4 4% | froly 2.63
114 Ysto 7% e || 4K Yrtollg 271
1y Tgto 7% | .80 43¢ g to 114 2.79
134 frto % 88 4% P tolls 2.87
1% | Atol 8 43¢ P o134 2,95
15 | #tol L3 || 43¢ | fstoll | 808
13 5 tol Lt il 4% ol | 211
14 | P todl 120 || & Tso2y |, 319
2 s tol 1.28 51 | ol | 397
2 | ol 1.4 J 5y ﬂ o1l | 335
25 | ol | 1l 53 | Sytol¥y 3.43
21q ol 1.5 514 vrtoly | 351
25§ | Kol 1,67 5% | ol | 359
23 s tol 1.76 53 s to 125 3.67
3 Ty to 13§ 1.91 574 fytol1g 3.756
314 o1y 1.99 (] iy to21¢ 3.83
3y ] 5 to 13 2.07 7 vy o2y 4.46
334 Ty to 13 2156 8 5 102y 510
84 | Aoty | 298 | |

HALF ROUNDS.

% 4t d B B % 1L 3 e 1L % 30
'l’ 5‘! !g’ }i' !;' %! Hv }‘8” 1! 1"&! l%llxn 1%:’-

1%.2, 24,3
) _Iior_w_eig!_1_ts take half of those for mqeg}ondi_ng_rﬁngs.
OVALS.
Weight | Weight || Weight [ Weigt
== "I‘E‘ | P | "ﬁ?‘ | P
! i —
1%x¢:| 150 0.78 .42 0.
53| a5 ol A ol AR 0
Zhxdy| 080 | x| 060 Hxh| 036

31
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DIMENSIONS AND WEIGHTS OF
CARNEGIE BARS—Continued.

FLAT OVALS.

Weight Size |  Weight
NI:M" Inches. Pih:.‘“' Inches. | WI:MM

| b2 1t 566 (2 x1 6.07
| 818 |17 x 134| 644 2 x1%| 673
X1 744 [ 1%x1% | 724 2 x13| 808

Weight ; Weight
Size | Size,
LIE:?L Inches, P.EI ook

L 2ex g | e
ROUND EDGE FLATS.

We Lli Sz, Weight B, Weight Bire, | Wi
"‘f.ul'E" | e, P il ["h{“ | Tackes R D0k
B | 13¢0x vl 248 |l20x 2| 991 236 {s] 95
8L 13¢x 3| 279 | 23x 32| 865 (|23« 17| 450
99 (1139x | 811 |124x ) 407 (123¢x | 502
116 || 13¢x 5 9.43 h-z;gx 450 ||23¢x 54| 5.55
195 1113x 341 874 |123¢x {11 492 [123¢x §1] 6,07
A7 113¢0x 30| 4.05 [ 23¢x 3| 538 ||23x 3| 6.60
1.02 |[13« {gi 435 2% x 13| 574 |[23¢x 3] 7.10
1.25 ‘1;{; %| 485 |191x 7| 614 ||23¢x | 761
149 |13« 18 494 ([2x }3 658 (123¢x 43( 8.11
L71 [[13¢x1 | 5.28 |[|217x1 6,92 |[23(x1 | 862
128 |2 x ¥ 1.66 24x K| 208 (|8 x Y| 250
152 12 x /o) 204 |(234c 3| 258 |8 x 2 811
181 |12 x 36| 245 | 2%« 3¢| 308 13 x 35 872
209 12 x gl 288 1915« 1| 358 (13 . 7| 4381
287 12 x Jof 822 [123x 3| 4.07 (|3 x 34| 491
2.64 |2 x 15l 360 |([214x 2| 4.55 ‘ 8 x o bb0
290 1|2 « 56/ 896 | 2:x 3¢ 5.02 (|3 x 5¢| 6.09
816 (2 x {3 4.92 |24 §1) 549 ||3 « {1] 667
841 12 x 3[40 |(23x 3| 5.7 ||3 :;} 7.2
866 12 x 1§ 5.04 |12%4x 13| 642 ||3 « 11| 7.80
390 |2 x 7 539 ||214x % s.ers x}é&m
414 12 x 38/ 578 ||2%4x 33| 732 | 3 x §g 891
487 12 x1 | 6.07 |[2%4x1 | 777 118 x| 947
145 |2y x| 187 |l23gx x| 29 ||
179 (25 ,ﬁ]asx |25x 2| o84 ||
12Xx 34| 278 ||3¢x 34 40 |

a2




THE CARNEGIE STEEL COMPANY, LIMITED

LIST OF EXTREME SIZES OF RECTANGU
PLATES ROLLED BY THE CARNEGIE
STEEL COMPANY, LIMITED.

BHEARED PLATES.

Wnith in Imhes.

m m 145 | 112 10| 108 | 105 mn'wlsu M ao'7a'?z|s4] ;

(Thickness.
!nhu. |

A e e e |

............ m |3o|1so | 190 | w mlzrs
~--{ 150 160 | 200 | 240 | 220 | 275 | 300 320 | 350 | 40
200 | 200 | 310 | 330 | 360 | 380 | 400 | 420 | 460 | &

290 | 240 | 290 | 330 | 360 | 370 | 390 | 410 | 450 |5
210 | 230 | 270 | 200 | 340 | 360 | 370 | 500 | 450
200 | 220 | 240 | 260 | 200 | 310 | 330 | 350 | 400
190 | 200 | 229 | 240 | 260 280 | 310 | 330 | 380
190 | 200 | 210 | 220 | 250 | 280 | 300 | 320 | 360 | &
150 | 100 | 200 | 215 | 245 | 260 | 280 | 300 | 340 | B
170 | 180 190 | 205 | 220 | 230 | 260 270 | 320 | B
125 125 | 130 | 150 | 160 | 170 | 180 | 195 | 215 | 230 | 240 | 250 | 200
120 | 120 | 120 Hl] 145 | 150 | 160 | 175 | 190 | 210 | 220 | 230 | 260
| 140 us|1ss 175 H!S.HG 205 | 230
| 140 | 145 1 155 | 75 | 185 | 195 | 200 | 225 | 28

leend‘ greater dlmemlons than shown in the above tnbl: may be submitl
for special consideration,

For intermediate widths not shown, use the dimensions of the next great
width in thiz above table,

UNIVERSAL MILL PLATES.

230 | 245 | 310 | 340 | 330 | | 400 | 420 | 430 | 40 | 5O

Width in Inches.

Thickness. | "4 (5| 45-41 | 40-36 | 35-31| 30-26 | 25-21 | 20-17 | 16-15 | 14-11

Inches, ln:lu- In¢lu- | Incla- | Inclu-| Inelu- | Inelu- Inclu-| Inolu- | [nclu-
sve, | sive, | mive, | sive. | sive, | sive. | sive. | sive.
15 s | 540 | 540
B | ® 60 | B0 | 80
& e 1080 1300 | 1200 | 066 | 200
e | W 1200 | 960 | 900
5 960 | 1140 | 1020 1020
gﬂ 950 1080 | 1020 | 1020
ey 960 | 960 960 | 1020 | 1020 | 1020 | 1020 1020
’{* 780 | TS0 | 780 | TRO | VBO | 90D | 980 | 960
s 600 | 600 | @00 | 600 | 720 | 840 | 960 | 960 900
1 420 | 420 | 480 | 540 | 800 | THO | 900 | 060
134 360 | 360 | 420 | 480 | 480 | 720 ( 780 | 7RO | 840 |
l‘g 324 | 324 | 360 | 420 | 480 | 600 | 720 [ 78O 40
1 324 | 300 | 300 | 360 ( 360 | 540 | 600 | 780 840
1 300 | 300 | 300 ( 300 | 360 | 480 | 600 | 720 840
| 0 | 240 | 240 | 240 | 300 400
1 240 | 240 | 240 | 240 | 300 | 300 | 300 | 240
| 74 180 | 180 | 180 | 1§80 | 240 | 240 | 240 | 180
2 180 | 180 | 180 | 180 | 240 | 240 | 240 | 180

Plates of greater dimensions than shown in the above table may be ubmit
for special consideration. )
Both Sheared and Universal Mill Plates of extreme dimensions, as shows
the above rables, are subject 1o special prices.

:

a3

| ——E .




_ . _ ozr | oz1 | ozl | bh1 | gor1 _ zb1 | 91z | oFT _ ! _ z e
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oz1  Fbr | ¥p1 | ogl | 91z | 91z | 91z | obz | obz | 0of | 0Of | | | &1 g
ozl | ¥F1 | ogr | og1 | ogt | 91z | 91z | 91z | obz | 9lz | 9€€ o9f | o9t | 09f | 0gf | | K1 3
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| OF IRON UNIVERSAL PLATES
SIZES IR

e WiIipTH IN INCHES
88 |
gﬂ =
A-|
- 7tol0 (10tol5 15to20 20to25 25to 30 30to38

Length In | Leagthin | Length in | Lengthin | Lengthin Lengthin
feet feet feet fect foct fect

M | 6o 6o 60 60 60

% | 70 70 70 70 70 6o
§1 70 70 70 70 70. |165
70 70 70 70 65 60

! 70 70 70 70 60 60
% | 70 70 6o 55 50 40
{| 6o 6o 55 50 50 40

H 6o 6o 50 50 40 15

r 50 50 45 40 35 30

1}4 40 35 30 25 20 15
13 35 30 25 22 20 15
2 30 30 20 20 16 15
2y 25 25 20 18 15




GRADES OF ...

CENTRAL
STEEL ano IRON

STEEL

Locomotive Fire Box Steel.
Fire Box Steel.
Best Flange Steel.
Marine Steel.
Tank Steel.

IRON

S. F. B. (Solid Fire Box).
Extra Flange.
C. H. No. 1 Flange.
C. H. No. 1 Shell.
Refined.
Tank.

UNIVERSAL MILL PLATES,
STEEL AnD IRON

We have a just pride in the de.-
servedly high reputation of all
the grades in the foregoing lists.

| AN W e



% Inch. | uu¢|¢1m|mm | 58 Tnch. | 56 Inch.

68 Inch, 54 Inch,

Width, | Width, | Width. | Width. | Width. | Width, | Width, | Width,

10 | 180 | 180 | 192 | 216 | 28 | 210 | o2

160 | 180 | 180 | 182 | 186 | 190 | 196 | 200

c .| 160 | 160 | 166 | 172 | 184 | 190 | 200

140 | 145 | 155 | 160 | 168 | 176 | 180

120 | 130 | 140 ‘ 150 | 155 | 165 | 170

108 | 115 | 124 | 130 | 140 | 150 | 160

L lsna | 0ma.| 8. wne.| wna sama.[um .

. Width. ; Width, | Width, | "idl.h. Width, | Width, ' Width, e

o4 | 288 | 300 1 316 | 360 | 860 | 360 .

212 | 224 | 240 | 240 | 264 | 264 | 264 A

212 | 220 | 9224 | 236 | 248 | 248 | 28 &
106 200 | 212 212 212 | 212 | 212
180 | 186 | 192 | 196 | 200 | 200 & 200
170 | 176 | 180 | 180 | 180 | 180 \ 180

L

OF EXTREME
P&A‘I‘ES ROLLED BY THE CARNEGIE

SIZES OF CIRCULAR

STEEL CO., LIMITED

 Taickoes in Tnches

Diameter in Inches.

R

e
108
110
112
112
112
112
112
12
112
112
112
110
110
110




THE CARNEGIE STEEL COMFANY, LIMITED

MINIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF

I-BEAMS.
’?{“ wd‘ru Flange Width, | Web Tki.:h\ﬂl.
tndex.| Beam. | PT0 | Inches and nchenand Frac|  Decimal | Prao
Inches. Decimal Parts| tional ?nﬂl. | Parts of Inch, Pm‘n!’ I.noh
5 S 100100 7,254 |~ ome 37
9. 7.192 7,@ | o602 }
B 1| 24| %000 7131 7 0.631 4
86.00 7.070 T 0.570 fa
80.00 7.000 " 0.500 12
10000 | 7.284 i 0.884 %
il 7.210 0.810 !
B 2 20| %0 7.137 ?u 0.
86.00 |  7.083 0 !
| 400 | 7.000 0.6
o B &2 ay A
i B.00 6.250 0.500 §
mo| em | @ | om| B
Beo| 18| X I | en | 0%% | i
55.00 6.000 8 | 0.480 i
100.00 6.774 el | e | 1%
96.00 & 6 1.065 1
B 4|15 | 9000 6.577 6 0.987
85, 64 6 0,869
80.00 | 6.400 6 0.810
ol o4 | m
B b 15 § 6.09% | 086
| 8 6.000 | 0.5690
5%

#
528 2A2E 28
28 8888 688
o
&

w
@
e
©
&

=

o
Sneis e

5.366
| 40.00 | 5.250

Oen e
-
2

Bii(ho ] AR T

w

(=}

[= =

[=)

s
o

| 4 0.732
4 | 0.569
4 406

w

S
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THE CARNEGIE STEEL COMPANY, LIMITED

MINIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF
I -BEAMS—Continued.

| poph | weigh | Tiamgo Width | Wb Thickmess | g

ﬁ- | of Beam, | per foot. | Inches and | Inches and | Decimal | Practional | k=
2. | Tnshes. | "Tos. " | Decimal | Practional | Parts of | Parisel | SE
Parts, Inch, T

5

2 20.00 ‘ 2968 | 3% | o | W |
B1Y | % 7% | g | s 03| §1 | B
15.00 | 3.660 | 3% | 0.850 | 4
| 1w | 36 3 0475 | |
Ble 6 1475 | 3452 | 30 0.352 | 5
12.25 | 3.330 3 | 0230 |
B2l 5 15 | % N 0| i 5
9.8 | 3.000 3 |o210| 1
8p| 1w g | w0l b
B23 | 4 8 273 zai 0.263 f. 5
. 7.60 | 2.660 | 23 | 0190 & |
750 | 291 | 28 031 | %
B 650 | 2423 0.263 | l] |.i8
5.50 | 2.330 | 2# |o01%0 ! | Kl

“Weights in heavy print are standard, others are special,
MINIMUM AND MAXIMUM WEIGHTS AND

DIMENSIONS OF
CARNEGIE DECK BEAMS,

| waghtpor o, | Pmge v, | e, |t

L,

I3 th of nabis, Inches, | ﬂui' 1 =
ko ! =gy _ead Ib‘."-
Min. | Mex'| Min. | Man | Min | Max, eS| S
1.5 82.20 37.00 5.17 B5.80 .42/ .65| .0268 | 6
0 |27.28 85.70 5.25| 5.50 .38| .63/ .029 | 6
26.00 30.00 4.94 5.0%| .44 .57 6 .033 6
|20.15 24.48 5.0 5.16 .31 .47 .087 6
|18.11 23.46 4.88 5.10 .31 .54 .042 6
|14.10/1%7.16.4.88 4.53 .28 .43| .040 6

WEIGHTS AND DIMENSIONS OF
_OARNEGIE BULB ANGLES.

Section. | Depth of Angle, | Weight per foot. | Flange Widih] Web Thickness. | Page No.
i el g T | of e

Index. | nches, | nel
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THE CARNEGIE STEEL COMPANY, LIMITED.

- MINIMUM, MAXIMUM AND INTERMEDIATHE
WEIGHTS AND DIMENSIONS OF

CHANNELS.
¢ Weigat | Pangs Width | Wob Thicknes. | o
Susion gt of iy ol ey Decimal | Practions! |
Inchies. Lhs, Decimal | Practional | Parts of ] Parts of =
o i Paris, Parts, Inch, | Inch, |
po| sl s | oam 1 ‘
000 | 3720 | 3 0.720
o1 1B 45.00 3.62 | 0.622 o
g2 i | e
, 33.00 | 3.400 3ii  0.400 |
00| 348 3 0.758
%0 | 32 3 0.6%
cg 12 | 3000 3173 | 34 | 053 9
| M o os| 1§
2050 2.940 2il 0280 |
| as00| 3z183| 3 ofm | 4
000 | 306 3% | O
©8 | 10| B0 28| 2 | O b 9
20.00 | 2742 | 2 382
| 16.00 | 2.600 2 ‘ 0240 i
2500 | 2 2 0615 3
ca | 20.00 2.652 é; | 0452 H
€ 2. 2 gaeg f! 9
13.26 | 2.430 | 2/ | 0.280 |
ns| 2e2| 2% | ose| # |
187 | 2590 | 24 | 04% ,
OB & 1625 | 2439 | 2 oxe | | 10
137 | 27 | 2 i i
11.25 2.260 2 0.220
1975 | 258 2 0.633 |
1725 | 2408 | 2 | u |
°6 | V| BB| 32| 3 0418 b
0.76 | 2.080 2 0210 |
| B | 2| 2 0240
cv € 1050 | 2088 | 2 0.318 | 10
8.00 | 1.820 | 1} | 0.200 -
us | zmr| 2 0.477
cs & 9.00 | . L. ‘ 15! | S| # |10
6.50 | 1750 | 1% 0190 | & |
7.25 175 | 18 | 0325 | z
oo 4 1. 1 - 10
" e8| 1688 1!‘ 0.186 ‘ 1'!
cwz| @© e 1% i!]! I ﬂ%m& | & |3
| | :
\ 4.00 1410 1§ | 0.1%0 ﬂ |

Weigghts in heavy print are standard, others are special.

a7



THE CARNEGIE 8T8 (IMITED

MINIMUM AND MAXIMUM WEIGHTS AND
DIMENSIONS OF CAR-TRUCK AND
SHIP—BUILDING OHANNELS.

| Increase of
Weight per fool. | Flange Width, | Web Thickness, P;p
Depth | " UE e Web and
| ibs. chies, | Inches. | ﬂ“i‘ for i
| Max, | Min I May, | .| Max, |m‘,,mm“r

| 32,00 |50.0 | 4.00 |4.42
| 2133 (2625 264 | 276
00| 93.40 | 25,50 331
.90 | ... 350
13.90 | 1735 2812

Smaller

1 2000 |...... 250 | &
10106 105 | 2650 | .| 250 | 337

MINIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF
STANDARD Z=-BARS.

e No,
eotion,

Size in Inches.” I Thikness | Weight
i'§

——| of Metal, per foat,
Wob. | Flange, | Inches, L,

3.52
85
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- = THIl CARNEGIE STEEL COMPANY, LIMITED.

MINIMITM, MAXIMUM AND INTERMEDIATE
WHEIGHTS AND DIMENSIONS OF STAND-
ARD Z=-BARS—Continued.

Seien | Sminloche - mca:ml Weight 3
T e e 1| ne | Sei
3 R ; g2
57 afﬁ 4 |8 ;f 103 | 14
B M8 | % | W | 4
gLV | ¢ 3 198 |
8 s;'JE 412 ' aﬁ ’;2 158
| s [ 08 | s | % | s
[ 3 4 3% | 189 |

29 | o3 | ws | 88 | § 20,9
3y 45 3r"z| 9? 29 |

| 3 21 | 6.7
2 | B | M| X | &l |

N ek ) B | 9.7

1 sﬁ | 32 | 22‘ | fé 114

|
2 3 2 125
e | M 5, i 4 | % | N

WEIGHTS AND DIMENSIONS OF SPECIAL

=-BARS.
PR |  Sine i Tnches. | Thiskness | Welght
Ider | pioge | Web | Fiange. f"'lm Ty
218 | 8 BERENRET
ST O T A B T
g1s | e% | & | @ % | 114
216 | 2% 3 3 % 100
517 | o% | 8 3 )
318 ]‘!n 1'/*’. | 1% | % | 1-8
810 | 1X 1 | 2% | o 3.5
av



THE CARNEGIE STEEL COMPANY, )

MINIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF
ANGLES.

EQUAL LEGS.

! 3

Saction | Six.a. EEiWH'D:l! Section Bize. Iﬁ-é' Weight Area,
o i Ry clletl
| | |
At1s |8 8 (gl seolezs| a4 « (13199 |54
Ali2 (8 8 |17 540 |1BS7[A 19| 4 |3/ | 185 | 544
Alfl 8 8 [1')| 5101500 A 20 |4 « [F}| 171 [503
A0 |8 8 | 33 480 |1412| A 2|4 x4 [3¢|157 |46
A9 |8 8 | %) 450 (1323|A 2 |4 o 2 143 |418
AOS |8 8 | 1| 420(1234)|A 9 4 M 45| 128 |37
AT |8 58 | X B9 ILUM|AN|4 A |7 113 |33
A06|8 8 | i 3581053 A2 |4 4 3| 98 |28
M5 |8 8 | 3¢ 327/961|A9 |4 4 |75 82 |240
Al | 8 18 |1I".q 29.5 | 8.68 | l
MM‘B 8 | 43| 264|775 Am 35'2"3” 3 13 | s
| Y. xdlal 4
ABH(0 «6 |t 874 11.00] A 28 | 814x814 14| 14.8 | 4.34
AB?"H @ ) B3 1037) A 2| Biacdis 19.6 | 398
A 1|6 «6 | 7 331 974|A 30|334:83 2| 123 |36
A 206 6 |13l 309 9.09|A 31| 3343333 | 101 | 325
A 36 6 |3 287 844|A 82 3317 98 | 287
A 46 a8 |1 265 778| A 83 | 315:8%| 34| 85 | 248
A 818 6 |3 M2 TULIAW 3B 71 200
A 768 lﬂ; 196 |57} 5 3415 .3 |s¢| 114 |836
Rals 5|7 125 %lam|s 104 (208
W86 6 |36 18 436), 9513 3 || 94 |27
_ . AS7|3 3 |7/ 83 |24
$A 045 x5 1 | 306 900|A S8 8 8 |34 72 |21t
A% |5 5 |11 289 850|A 39|38 «3 B 61 |L7
9 (5 5 |2 22 (799|A40|3 8 [i| 49 |14
AR |
- 13 steleis A i 5 | 250
815 5 |4 218 |easfh 85 | SNEXI %) 78 |55
815 &5 | 55 200 5864, 45| ovi0y| 34| 66 | 192
15 2 |7 B Snkaw sbevin| b | e
165 15 |5 143|418 A 45 | 232y X | 45 | 181
7|5 ;ZI 123 | 361 ' :
B |

Angles marked * are special,

—

— 40
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THII CARNEGIE STEEL COMFPANY, LIMITED

MININMIUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF

ANGLES—Continued.
EQUAL LEGS.
0
' e, |23 Weight iz, |E| Weight
e | i e |l g
A 4524214114 | 7.7 |225| A 66| 124x124[36| 34 | 099
A 47| 204x2% 2| 68 | 200| A 67 | 174x1%5 & | 29 | 084
A48|214x272134| B9 | 173| A 68| 1Mx1%| K| 24 | 069
A 49| 20523 ¢ | 50 | 147 A 69| 134x1%| %[ 1.8 | 058
AB0|RIaxB1aind| 41 | 119] A102 | 12ex124 25! 12 | 086
A100 | 214234\ 3| 81 | 0.90 e |
F i | |
A T0 | 13l 24 | 0.69
*A Bt | 202k % | 68 | 200] & 71 éié}? 19 | 056
*A 52 | R)xRIv | 61 | LTBY A 7| 1xxil| | 15 | 043
*A 53 2}{:2}(;% 53 | 1561 A 73 (1413 15| 1.0 |0.80
*A 51 | 2100y 45 | 131 :
*A 55 [ 210:8 |1 | 87 | 1.08 ,
*A101 | 21023 |2 | 28 | 081 :
AT8[1 xt |¥| 15 |odd
[ AT811 xt ¥ 1.2 |084
AbB|2 2 53 156 A8 (1 «1 [ls] 08 |04
AB7(2 R ';{ 47 | 1.36
ABB|2 «2 [ 40 |116 |
ABY |2 «2 [ 82 |094 .
AB0[2 x [g| 25 (o7 .
"A 81 | 76x %[ ] 1.0 | 029
A | 2 A% 07 |03
A G| 134x13) | 46 | 1.30 '
A 62| 13¢x1336| 40 [117 ,
A 63| 13¢x13 |9 | 34 | 100 | :
A 64| 130d3¢|| 28 |081]A 82 ;(x;g,ﬂ.: 08 | 025
A6 15035 | 21 [062] A 84| 3¢x 3|24 06 |o0f
Angles marked * are special._ '_ =

41




THE CARNEGIE STEEL COMPANY, LIMITED

, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF
ANGLES.

UNEQUAL LEGS.

: | Weight Boction | S 53.!' Weight | o000
m . é%ii"ig“‘_“Jﬂ Index, | Inchi. ﬁ:f"i{:““ 8. In.
| | |
wats0 | 7 sl | osos | osofears |6« |7 me|7n
AR | 7 9%4| 12| 805 | BOTPAITY |5 x4 Q 92,6 | 6.65
(BA15S | 7 834 74| 287 | B42P*A180 |5 x4 21.1 | 619
®A153 | 7 31| §3| 268 | 787PA181 |5 |} | 195|572
BALSE |7 3% 3| 249 |731[*A182 |5 4 |36| 178|523
®A155 | 7 x8% 34| 23.0 | 675[FA188 |5 x4 || 162 | 475
WA156 | 7 81| 56| 200 [ 6AT|FAISA |5 x4 [12| 145 | 425
RALST | 7 o33( | 19.0 | BAOAIS b .g,,| 128 | 375
A58 |7 281 )a| 17.0 | BOOPAISS |5 x4 |3s| 1101323
®AL0 | 7 184 5 160 | 440 | [ | |
‘ A187 | b 8|76 | 227|667
_ A1S8 |5 81413 213|625
AB9 6 4 (1 | 806 900 A189 | 5 x3%|3 | 198 | 581
AQL|6 x4 | 15 289 850| A190 |5 8341} | 183 | 5.97
Al6D [ 6 <4 | 76 272 | 7.99] A191 | b 8% 168 | 4.92
AlBL [ 6 »4 | 33 254 | 747\ A192 [ 5 «8%4|% | 162 [ 447
AB2 [ 6 x4 | 3| 23.6 | 694| A108 | 5 84| 14| 13.6 | 4.00
Al63 |6 x4 |} 218 | 641] A1D4 |5 83|77 12.0 | 858
Albd | 6 x4 | 55| 200 536| A195 |5 8145 36| 104 | 305
AlB5 | B x4 | 4 181 (531 A9 b 8% | 87256
Al66 | 6 x4 | 15| 182 | 475 | i _
A7 |6 4 | g 143 | 4I8)A196 5 i3 |})| 199 534
AlB8 6 }*g| 123 | 3611 A197 | b 8 |3 | 185  bdd
IE-{HE AR
:\1 X ?sn e
A®R|6 351 | 289 8501 A%00 |5 A8 |yl 14.2 | 418
A03 |8 B {5 203|803 A9t |5 8 |34| 128|875
CALBD | 6 314 76| 2.7 | 7551 A202 |5 k8 || 113 | 331
AT (8 g 10 30 G0l A3 13 % 1l 8330
\ x " A x L 4
AlT2 | 6 82 }| 206 | 6.06 CTRIRS
AIT3 | 6 x84 5§ 189 | 5.55[*A204 | 415:8 ;} 185 | 543
AI74 | 6 314 % 171 | 5.03[*A205 | 44x3 172 | 5.08
M7 | 6«83 1al 153 | 4.50[*A206 | 4158 |}1| 159 | 4.68
Al76 | 6 x335| 7. 135 | 3.07[A207 | 4143 14.6 | 4.30
' 6 814 34 117 | 342[*A208 | 415:3 ‘,r‘ 13.3 | 3.90

Angles marked ¥ are special,

%2
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THE CARNEGIE STEEL COMPANY, LIMITED.

MINIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF
.- ANGLES—Continued.

UNEQUAL LEGS.

b
|

TR T M i
m:l." IE::;: Ei w!m a:"fn sl.n%i: lnnhu | 'ﬁ“&:ﬁ
| —— B e M
*A200 | 434:8 | 14| 11.9| 350] A28 | 8:4x215| 43| 124
*A210 | 474x8 | x| 10.5|3.00] A239 | 81523 56| 114
#A21 | 454x8 |3¢| 91| 267| A240 | 8)5x2%| | 104 ] 8.
“A 07| 433 || 77]2% ﬁé gséxgeu g; iﬁ
1L y2 0
wazie |4 3ulyy| 185 | 5as| AU gf’:g-'l {‘: o s
*A213 | 4 8143 | 17.2| 5.0 e :
A4 | 4 3% 4 uig!ig NS 8%'2’&;"2 2.
> 14 |
*ﬁ:g‘ : :32/2? 13.3 3.90 EA48 | 312 L] 9.0
*A017 | 4 2314 ;2 1.9 | 3.50)va947 35:2 2l 81
*A218 | 4 812y | 105 | 809k yo48 3]_,::2 "'12 792|311
B4 AR LIS leANs | sy 4| 62
Wl TV 2Bla9s) [ 842 | 8| 5.3
| | feasst |82 |N] 43
A0 |4 3 |3#| 171508
A2 (4 8 || 16.0 4.69
A222 |4 3 ;‘; 14.8 | 4.34] A% | 3 2y 95 | 278
A3 4 3 ,‘é| 13.6 | 3.98 A58 | 3 x214(15 85 | 2,50
A |4 3 || 123362 A4 |3 215 | 76222
A5 |4 A3 |13 111 325| A5 |3 25155 66] 1R
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MINIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF
ANGLES—Continued.
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MINIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF
SPECIAL ANGLES.
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WEIGHTS AND DIMENSIONS OF CARNEGIE
TEES.
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WEHIGHTS AND DIMENSIONS OF CARNEGIE
TEES.

UNEQUAL LEGS.
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WEIGHTS AND DIMENSIONS OF CARNEGIE
TEES—Continued.

UNEQUAL LEGS.
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- WEIGHTS AND DIMENSIONS OF CARNEGIE

MISCELLANEOUS SHAPES.

TROUGH PLATES.
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- CONSTRUCTIONAL DETAILS.

Fig. 2.
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¥ig. 15, Fig. 16,
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FIRE PROOF FLOORS
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FIRE-PROOF FLOORS, SUSPENDED CEILINGS AND PARTITIONS.
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DETAILS SHOWING FIRE-PROOFING AND BASES
FOR Z-BAR COLUMNS.

R




THE CARNEGIE

STEEL: COMPANY, LIMITED

BUILT COLUMN SECTIONS.

Fig. 1. Fig. 2. Fig. 3. Fig. 1.
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Yig. 5.

Fig. 15. Fig. 16,
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THE CARNEGIE STEEL COMPANY, LIMITED

NOTES ON FOUNDATIONS.

In designing the foundations of walls and piers of buildings,
when they rest upon a yielding stratum, proper provision must
be made for the uniform distribution of the weight., In case the
walls are of different thicknesses and heights, the widths of the
foundations must be proportioned according to the different loads
resulting therefrom, so that the bearing per unit of ground-area
will be equal and a uniform settlement u’ the completed struct-
ure is ensured.

The introduction of timber beams as a means of obtaining
wider bearing surfaces at the base, is a practice to be strongly
condemned, unless the wood is in a position to remain contin-
ually moist. ‘Where this is not the case, the timber will soon rot
away, thereby causing an unequal settlement of the walls which
is very injurious, if not destructive, to the masonry.

Rails imbedded in concrete are not open to this objection.
They offer, however, comparatively little resistance to deflection,
and for this reason, if allowed to project beyond the masonry to
any considerable length, the concrete filling is liable fo crack,
and the strength of the foundation becomes impaired.

I-Beams, more recently used for this purpose, are found to be

superior in every respect. A greater depth can be adopted, the
deflection thus reduced to a minimum and a sufficient saving
cfiected to more than compensate for their additional cost per
pound.

The foundation should be prepared (see illustration pp. 168,
170) by first laying a bed of concrete to a dcrlh of from 4 to 12

inches and then placing upon this a row of I-Beams at right
angles to the face of the wall. In the case of heavy piers the
beams may be crossed in two directions. Their distances apart,
from center to center, may vary from 9 to 24 inches according to
circumstances, . ., length of their projection beyond the ma-
sonry, thickness of concrete, estimated pressure per square foot,
ete, They should be placed at least far enough apart to permit
the introduction of the concrete filling and its proper tamping
between the beams. Unless the concrete is of unusual thick-
ness, it will not be advisable to exceed 2077 spacing, since other-
wise the concrete may not be of sufficient strcnglh to properly
transmit the upward pressure to the beams, The most useful
application of this method of founding is in localities where a
thin and comparatively compact stratum overlies another of a
more yielding nature. By using I-Beams in such cases, the
requisite spread at the base may be obtained without either pen-
r.lrntinilhc firm upper stratum or carrying the footing-courses to
such a height a5 to encroach unduly upon the basement-room.
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CANTILEVERS.
In buildings wnere it is not desirable to undermine the adjoin-
ing property, or where the building laws do not permit of the
foundations being carried under the same, cantilever girders are

used to carry the columns next to the building line.

Three different designs of cantilevers, as actually applied, are
shown on page §55. Figure 1 shows deep steel beams, used
when the load on the columns resting on the cantilever produces
such bending moments as can be taken up by the beams ; it also
shows a connection for the other end of the cantilever to an in-
terior column.  Evidently, the product obtained by multiplying
the load on the interior column by the distance from its center to

* the fulcrum foundation must be greater than that of the load on
the wall column times its distance to the fulcrum foundation.
Should it be less, the interior column must be anchored down to
an especially designed foundation.

The load on the fulcrum foundation is equal to the sum of the
loads on the wall column and the reaction of the cantilever at
the interior column. Figure 2 shows a method of cantilever
construction where it is not desirable to have a separate founda-
tion under each column and a heavy box girder of suitable de-
sign is wsed to transmit the various column loads to two inde-
pendent foundations.

The reaction on foundations due to the different column loads
can be quickly determined by means of well known formulae.

In figure 3 is shown a special design which avoids the use of
@ continuous girder.

The stresses in a continuous girder with supports fixed can
ﬁe readily determined ; but as it is impossible to fix the supports
i ¢ to prevent unequal settlement, this form of girder should
be avoided il possible. There are, however, conditions which

-
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make their application desirable. On the other hand, a simple
cantilever admits of easy calculation and adapts itself to any
slight settlements that may occur without materially affecting the
reactions on the foundations or changing the stresses in the
girder.

An important feature in connection with cantilever construc-
tion is to adopt a pin support in place of resting the cantilever
beam directly on the top course of the foundation beams, For,
if the cantilever rests directly upon the upper course of founda-
tion beams without a pin support, the outer beam nearest the
wall column will be strained more than any of the others, and
thus the center of pressure will not be exactly in the middle of
the foundation as jt should be.

The extra cost involved in the two shoes and pin is very small
as compared to the desirability of having the center of pressure
in the center of the foundation,

The shoes for ordinary loads and conditions are made solid of
cast iron and the pin of steel. The height of each shoe should
not be less than 6’7 and the pin 2147/ diameter. Each individual
case should be figured by itself,

The pin need be figured for bearing only, as it extends through
the whole length of the casting. A clearance of 157/ to 177 is
given between the cast shoes, which are always faced, ‘and the
hole bored to suit the pin.
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NOTES ON WIND BRACING.

On page 56 are shown two types of wind bracing used in
buildings. The upper one shows the method of bracing usually
applied where no openings such as doors and windows occur.
This construction has adjustable diagonals properly fastened to
the adjacent columns in the building. The horizontal compo-
nents of the stresses in the diagonals are taken up by means of
two latticed channel bars located in the floor system of the differ-
ent floors.  The vertical components are taken up by the columns
themselves and must be added to the other loads to which the
columns are subjected. In this caleulation care should be taken
to provide for such design as to avoid eccentric stresses on the
columns,  Should the design be such as to cause these stresses,
the columns must be figured accordingly.

If desirable, the diagonals may run through one floor and attach
1o the columns at the floors above and below the intermediate

floor ; thus in some instances passage ways can be obtained.

The other type of wind bracing shows what is known as portal
bracing.  This arch design recommends itself for use in
buildings where the diagonal system cannot be applied on
account of lack of room. It is usually placed between adjacent
columns in halls or passage ways and extends from the founda-
tions up, from floor to floor, to such a height that the stability
of the building itself is sufficient to resist the assumed wind
pressure. In general, wind bracing should be placed, if the
building is square or nearly so, close to the comers; if of a
parallelogram shape, in the direction parallel with the least width
and at such points as to equally divide the stresses in all the
panels. In case neither of the above methods can be applied,
brackets should be used at each floor level or a continuous deep
beam or girder carried all around the building, In either case
the number of rivets fastening the columns and girders should
be carefully figured, as upon the value of the resistance of these
rivets, as well as the girders and brackets, depends the stability
of the structure. In the last two mentioned methods the
columns will all be subject to a bending stress which should be
added to the other loads of the columns, Besides this they will
be subject to vertical loads resulting from the resistance they
\offer to the overturning moment of the wind against the structure.

G0
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GIRDERS IN BUILDINGS.

In the design of a building, cases may occur where a single
1-Beam girder will not answer. It may be found desirable to
increase the length of the spans so as to reduce the number of
supporting columns to 2 minimum, or perbaps heavy concen-
trated loads, such as columns, brick walls, etc.,, will render
single 1-Beam girders inadequate. On page 50, Figs. 10 to 16
inclusive, are shown various forms of girders that may be used
in such cases. Where the ends of the ginders rest upon the
wall, steel bearing plates (Figs. 11 and 12) should be used to
distribute the pressure over a greater surface: and thereby pre-
vent the crushing of the material in the wall directly under the
girder. A table of standard wall plates is given on page 179.
In some cases a large, tough stone will unswer without the
plates (Fig. 10), but where the pressure is heavy, both plates
-and stone should be used (Fig. 12).

The allowed pressure per square foot for first class brick
work should not exceed eleven tons and for ordinary masonry
eighteen tons,

For spanning openings in brick walls, girders composed of
two or more I-Beams connected by bolts and separators (Figs.
12 and 15, page 50) are most commonly usedl.

‘Where the bricks have been laid regularly, the probable line
of rupture, if the girder should fail, will be found to be inside
of the sides of an isosceles triangle whose base is the span and
whose height is { of the span. In order to be entirely on the
safe side, the weight of wall between vertical lines directly over.
the girder for a height equal to that of the triangle is frequently
adopted as the load to be carried. It should be noted, however,
that for green walls or walls having openings this rule does not
apply.

Placing the weight of brick work at 112 1bs. per cubic foot,
the weights per superficial foot for different walls are as follows :

Wl G/ wall e s v me b it ol s e gl
R T e e B T = S T & 2 -
FOREE A v T s n et TG ) M e R SEGBSEE
£ g N Sl L Agenlin 0 Bt O VEORSEE
i 2 R e T R R B e T
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GENERAL NOTES ON FLOORS.

Examples of floor joists and their connections of common
‘occurrence are shown on page 50, Figures 1 and 2. Girders
consisting of two I-Beams or more, side by side, as in Figures
12 and 15, should be connected by means of bolts and cast-iron
separators fitting closely between the flanges of the beams. The
‘office of these separators is, in a measure, to hold in position
the compression flanges of the beams, preventing side deflection
or buckling and to unite the two beams s0 as to cause them to
Actin unison as regards vertical deflection. Separators should
be provided near the supports and at points where heavy loads
‘are imposed, otherwise at regular intervals of from 5 to 6 feet;
ithese are shown in Figures 8 and 9. Complete tables for the
weights of separators for I-Beams are given on page 181.

On page 50, Figures 1 and 2 show different methods of con-
‘necting beams with each other.  Figure 1 represents the floor
eam coped to the girder and joined to it by the means of a pair
of connecting angles, which are usually riveted to the floor beam
bolted to the girder. Notes on standard sizes of these con-
ing angles and the number of bolts and rivets required for
sizes of I-Beams and Channels are given with illustrations on
182 and 183. Figure 2 shows the floor beam resting on
helf angles riveted to the girder. Stiffening angles are usually
under these shelf angles to take up the bending in the
and should contain a sufficient number of rivets to take up
end reaction of the floor beam. This method is usually
to facilitate the work of erection when the girders are
of two or more beams and of sufficient depth to allow

the floor beam to abut against the girder without being coped

The old method of constructing fire-proof floors in buildings is
pmeans of brick arches. These usually consist of a single 477
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course of brick with a rise at the center of 3 or 4 inches and
resting on the lower flanges of the I-Beams against brick skew-
backs. This method of construction is illustrated on page 51,
Figure 7. In case the floor is designed for very heavy loads,
several courses of brick should be used. The floor beams should
be placed about 5 or 6 feet, center to center. A convenient device
for centering the arches consists of wooden frames, called centers,
suspended by iron hooks from the lower flanges of the beams
and detachable on one side so that they may be shifted at pleas-
ure as the work progresses. The space above the arches is filled
with concrete in which are embedded wooden strips for securing
the flooring.  To finish the ceiling below plaster is generally ap-
plied on the bottom of the arches directly to the brick work.
The horizontal thrust of the arches is provided for by the use of
tie rods from 5§’/ to 7§’/ diameter spaced along the center line
of the beams, or a little below, at regular intervals of from 5to
7 feet. The thrust of these arches per lineal foot can be found

in which W is equal to the load per

- WL
by the formula T’ R

square foot, R the rise of the arch in inches and L. the span in
feet. The tie rods in the arch abutting against the wall are
securely anchored to the wall; an angle, channel or simply a
wall plate can be used to support the arch and to properly dis-
tribute the load upon the wall. The weight of a fire-proof fioor
of this description, that is of 47/ brick arches, concrete and floor-
ing, exclusive of the weight of the beams, will average about 70.
pounds per square foqt.

Corrugated sheets may be used instead of the brick a
“They are placed against the lower flanges of the 1-Beams and
securely held in position, while the space above is filled
grouting. Tie rods are used the same as in the previous
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The corrugated sheets are usually left exposed below to form the
‘eeiling, and are thus open to the objection that the moisture in
the atmosphere may condense upon the surface of the sheets in
sufficient quantities to drop into the room below. Ceilings of this
‘kind should therefore be restricted in their use, or the sheets
properly protected from contact with the air.

Two modern types of fire-proof floor constructions which
“have grown in favor so rapidly as to be used now almost to the
‘exclusion of all others are illustrated on page 51, Figures 4 and
‘5. The arches in this case are formed of hollow blocks consist-
,Ing of burnt fire-clay or similar refractory material. These are
furnished by the manufacturers in a great variety of patterns and
of a strength to meet the desired requirements.

In regard to their composition, there may be said to exist two
|distinct varieties,

In the first, known as hollow pottery, the material consists of
burnt fire-clay and differs from the second wariety, called
% porous earthenware,” in being thinner, harder and more com-
pact.

In the second variety, the clay before it is burnt is mixed with
sawdust and finely cut straw which, being consumed during the
process of burning, leaves the material in a finely honeycombed

Figures 4 and 5 on page 51 show two methods of construction
of hollow pottery and porous earthenware arches, The method
illustrated by Figure 4 is the later and better.

From tests recently made it appears that this latter construc-
tion gives the best results in regard to strength, This is evidently
due to the fact that the full section of the material is placed in its
advantageous position to take the direct pressure coming

04
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‘When used in floor construction both varieties of arches are
backed to the depth of several inches with concrete in which
are embedded wooden strips to which the floor planking is se-
cured. The joints should be made radial and the blocks should
be thoroughly cemented together. They are made to project
about 1 inch below the bottom flange of the 1-Beams, which are
further protected by the insertion of a thin strip of tile. The
weight and cost of both hollow pottery and porous earthenware
are about the same, and through their superior lightness they
possess an important advantage over the brick arch.  The saving
in weight amounts to from 40 to 50 per cent., thus warranting
more economical proportions for the steel framing, while in other
respects the cost of this construction is about the same. The
weight of these arches per square foot of floor without plaster-
ing, concrete or flooring is about as follows :

12’/ arches used for warchouses 45 Ibs,
10/ ¢ ¢ ¢ theatres 36 Ibs.
87 & s office buildings 3o 1bs.
677 ¢ s & Qight purposes 22 Ibs,

It is to be noted that such fire-proof floors, as fill the spaces be-
tween the floor beams, together with the tie rods forming a
thoroughly braced floor, are better suited to meet the conditions
of a high structure than if the spaces between the beams are not
braced, as it is through this stiffness that wind stresses are more
equally distributed to all the columns.

Horizontal bracing by means of diagonal rods or bars laid in
the floor system should be avoided on account of difficult details
of connections. This is not necessary if a proper fire-proof
floor, as outlined above, is adopted.

Fig. 6, page 51, shows a type of fire-proof floor composed of
Carnegie trough sections ; this style of floor is used in buildings
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‘where extremely heavy loads must be sustained and also for
mailway bridges.

The following are the usual assumptions made in good prac-
tice for superimposed loads :

Floors of dwellings and offices 70 Ibs, per sq. ft.
¢ churches, theatres and ball rooms 125 Ihs. #¢ #¢ &
@ warchouses 200 to 250 Ihs, ¢ &

“  for heavy machinery 250 to 400 lhs, € e s

The building laws of many of our large cities have recently
fixed superimposed loads for floors in buildings depending upon
.’-ﬂnpurposc for which the building is to be used, and it is for
these loads that the floors must be designed. In general they
‘compare favorably with the above.

Where girders extend below bottom of floor beams they are
made fire-proof by surrounding them with hollow earthenware
i!luks especially made to fit the bottom of the beams, as shown
on page 51, Figures 1, 2 and 3.

Examples of fire-proof tile construction, as applied to ceilings
‘and roofs, are given on page 52. In Figure 2 the Tees
are suspended from the lower flanges of the 1-Beams at intervals
(o 1277 or 15 and support a layer of very thin tile, weighing
about 5 pounds per square foot, to which the plastering is ap-

“top flanges of the I-Beams and spaced about 18/ apart. The
tiling, weighing about 10 Ibs. per square foot, may be covered
‘with concrete, then with a layer of felt and gravel, or in the
case of slate roofs, the slate may be nailed directly to the tiling.

In Figure 3 is shown a new type of suspended ceiling which
tecommends itself for easy erection. Upon the rafter beams are
ed light purlin angles between which are hung rods for sup-
porting the ceiling Tees.
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Between the purlin angles are laid tile, then a course of con-'
crete to level up and two coats of asphalt. Upon the ceiling
Tees are placed like tiles; or metal lath can be wired directly
to them on which the plastering is applied.

A semi-fire-proof construction which may be used to advan-
tage in dwellings is shown on page 52, Figure 1, and consists
of angles resting on the top of the floor beams and supporting
wooden strips. The finished floor can be directly nailed on
these latter, which are spaced from 12 to 16 inches apart. The
ceiling is composed of wire lathing, which is fastened to Tees
suspended from the floor beams and spaced about 16’/ apart..
The plastering is applied directly to the wire lathing, and thus
a level ceiling is obtained.

\WVire lathing can also be used to good advantage in fire-praof-
ing columns and girders, and has shown itself to be of great

utility in many instances where hollow pottery could not be used.

On page 52, Figure 4, is given an elevation and section of
three methods used in the construction of fire-proof partitions.
One consists of the ordinary fire-proof square blocks, set with
broken joints and held at intervals with light I-Beams, which
take the place of wood studding.

In the second method, the space between the 1-Beams is filled
with a material called plaster boards. The third method con:
sists of wire lathing attached to the flanges of the I-Beams and
stiffened at intervals of 2 feet with angles. In all these methods
plastering is applied directly to the surfaces in the usual manner.
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EXPLANATION OF TABLES ON SAFE
LOADS AND SPACING FOR
CARNEGIE SECTIONS.

PAcEs 72 to 92 INCLUSIVE,

The tables on pages 73 to 75 for I-Beams give the loads
Cwhich a beam will carry safely (distributed uniformly over its
‘length) for the distances between supports indicated. These
‘loads include the weight of the beam which must be deducted
-_ order to arrive at the net Joad which the beam will carry.

O pages 76 to 84 will also be found the safe loads for other

Stating the proper increase of safe load for every additional
pound in the weight per foot of beam. The values given are
based on a maximum fiber stress of 16,000 1bs, per square inch.

It has been assumed in these tables that proper provision is

fade for preventing the compression flanges of the beams from

L ing sideways. They should be held in position at dis-
fances not exceeding twenty times the width of the flange,
otherwise the stress allowed should be reduced as per table,
page 71.

In some instances, deflection rather than absolute strength
may become the governing consideration in determining the size
of beam to be used.  For beams carrying plastered ceilings, for
example, it has been found by practical tests that, if the deflec-
tion exceeds o} 5th of the distance between supports, or Jath of
an inch per foot of this distance, there is danger of the ceiling

eracking.

A table of deflections of Carnegie sections is given on page
72 It may generally be assumed both for rolled and built

a8
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beams that this limit is not exceeded so long as the depth of the
beam is not less than J4th of the distance between supports
(36 inch per foot). This limit is indicated in the following
tables by cross lines beyond which the beams should not be used,
il intended to carry plastered ceilings, unless the allowable
loads given in the tables are reduced. There is an element of
safety not taken into account in the tables, viz., the fact that the
dead load of the floor is carried by the beams before the plaster
is applied ; consequently, only the deflection due to the live load
is liable to cause damage to the plaster. The following method
can be used to obtain the reduced loads :

Multiply the load given immediately above the cross line by
the square of the corresponding span and divide by the square
of the required span ; the result will be the reguired load. See
example 111., page 71.

Inasmuch as the carrying capacity of beams increases largely
with their depth and it is, therefore, economical to use theg
greatest depth of beam consistent with the other conditions to
which it is necessary to conform (as clear height, etc.), the
above cases of extreme deflection will rarely be met with in
practice. .

The tables on pages 85 to 92 inclusive for 1-Beams give the
proper spacing, center to center of beams, for loads varying from
100 to 175 Ibs. per square foot and for spans ranging in length

from § to 30 feet. The spacing of beams is inversely propor-
tionate to the loads ; therefore, for a load not given in the table,
as for instance 200 lbs, per square foot, divide the spaces given

for 100 Ibs. per square foot by 2, etc,
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EXAMPLES.

1. What will be the most economical arrangement of floor
beams and girders for carrying a load of 150 lbs. including
weight of floor, assuming floor to be supported by brick arches
resting between the beams and carrying a plastered ceiling

below ?

Answer : The spacing of floor beams for brick arches, as stated
above, should not exceed 6 feet. Referring to pages 89 and go
“we find the deepest 1-Beam corresponding 1o this space (above
horizontal cross lines) to be a 97 1 21.0 Ibs. with a length of
span of 15 feet. The girders to which the floor beams are
framed should, therefore, be spaced 15 feet apart, and from the
table we find that either a 20 I 65 lbs. 23 feet long, or a 157/
142 Ibs. 16 feet long will answer. By using the former the
pumber of supporting columns will be reduced, but the weight
of the girders incrensed.  The relative cost must be determined
l:y the circumstances of the case, 7. e, length of columns, ete.
The headroom required may render it necessary to use a double
girder of shallower beams, say 2—10” I-Beams 25 lbs. 15
eet long.

1. What size and weight of beam 19/ 6/ long in clear be-
tween walls and, therefore, 20” 0/ long between centers of sup-
ports will be required to carry safely a uniformly distributed
Joad of 17 tons, the weight of the beam included ?

Answer : From the table of safe loads of 1-Beams a 157 1 42
Jbs. will carry safely for a span of 20 feet 15.71 tons, or 1,29
tons less than required in this case, From the next column
‘we find that for every pound increase in weight of beam we may
‘add 0.20 tons to the load. Hence, for 1.29 tons we must in-
crease the weight per foot of beam by 1.29-:.20m=6.4 lbs.

-

. &, the beam required should weigh 424-6.4==48.4 1bs. per
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foot, but as this weight is not rolled the beam to be used should
weigh 50 1bs,

III. What load uniformly distributed, including its own
weight, will a 15/ I-Beam weighing 60.0 Ibs. per foot carry
for a span of 30 feet without deflecting sufficiently to endanger
a plastered ceiling ?

Answer : From the table for safe loads of I-Beams, we find
at the limit indicated for plastered ceilings that a 15/ 60.0 1b.
beam will carry safely a uniform load of 17.32 tons over a span
of 25 feet. In order not to give rise to undue deflection, the
safe load for a 30 foot span, according to the rule given on

page 69, will beﬂ-_ggﬂ!_: 2.03 tons.

BEAMS WITHOUT LATERAL SUPPORT.

| Proportion of Tabular Load Forming

langth of: Biu, ' Greatest Safo Tond,
20 times flange width. 1 Whole tabular load.
ao Wi [ ' } ‘30 6 i
40 W “ o | l’ﬁ i i
w e u i | 17' i €
B0 i i 0 | ‘l.‘ll ““ “
7’0 W 0 W 1!5 i &
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BOTION COEFFICIENTS FOR CARNEGIE
SHAPES GIVEN IN 64ths OF AN INCH.

. r Distancs between Supports in Peet,

I e
6| 8 10 12 14|1a,13:ao 22

08 .| 381 678 1069 1625 2076 2718'3432 4937 | 5127

A -B.o| 20.8 53.0|

82.8| 119.2‘ 162.2; 211.3:' 263.1; 331.0 4005
| | e

Distance between Suppom in Peet,

sc'ss 28 | 30  s2 s;'ss 38 40

DS . 610.2 7161|8305 953.4 | 10850‘12250 13730 1530 1695.

47&6‘5594 6488 | 744.8 84?4| 95&310?30| 1105 1324,
Ll I b,

Figures given opposite C. S. and C.” 8. are the (lcflcctmn co-
 efficients for steel shapes, subject to transverse strain for varying
'spans under their maximum uniformly distributed safe loads,
derived from a fiber stress of 16,000 and 12,500 respectively ; the
‘modulus of elasticity being taken at 29,000,000,

_ To find the deflection of any symmetrical shape used as a
‘Beam under its corresponding safe load divide the coefficients
given in the above tables by the depth of the Beam. This ap-
plies to such shapes as I-Beams, Channels, Z-Bars, ete. For
those Beams having unsymmetrical axes, such as Tees, Angles,
eic., divide by twice the greatest distance of the neutral axis
from the outside fiber,

- EXAMPLE :—Required the deflection of a 12 I-Beam 31.5
\bs. 20 fi. span under its maximum uniformly distributed safe
load of 9.59 tons, as given on page 74. The above tables give
1423.7 as the deflection coefficient ; dividing this by 12 gives
as the required deflection in 64ths of an inch.

- Fordeflections due to different systems of loading see page 08.

T2
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SAFE LOADS UNIFORMLY DISTRIBUTED
FOR STANDARD AND SPECIAL
I-BEAMS.
IN TONS OF 2,000 LBS

23.67(23.10 19 |1746| 17 |20.95/16.04/11.64) .

{27.93(22.28 .19 [16.84| .17 2020 15.4711221.
26.97/2151| .18 |16.26 .16 105114931083 .
26.07/20.79| 17 |16.72| .16 |18.86/14.43 1047, .
25.23(20.12| .17 | 1521 .16 |18.25/13.97/10.18
120,00 2441949 16 11478 .15 |17.08/18.53) 9.82) .
12812/ .19 | 23.70/18.90 .16 |14.20) .14 |17.1413.12| 952 .12
27.29| 19 500 1835 .15  18.87| 14 |16.64/12.74] 9.24 M1
26,51 .18 22.35/17.82 .16 |18.47| .18 16.161237| 8.98 .11
2578 18 20731733 15 13.10] 18 .15.?1‘1&031 873) .1
| .

e MR o 23 | £3 ] =
8% 1|55 2001 SRS IT 5" 1 h%
S Bl | Ol
| E ’- -
Bnldeleldelialeialil
i2 7733 53 |05:18(5198 44 [3930] 30 |a7sa|36.092618 33
13 |71.38 48 |60.18|47.98 .40 36.27) 36 |43.51/33.31 24.17 .30
14 (66.28| 45 55874456 .37 83.63| 34 |40.40/30.03/22.44| 28
15 (6188 42 |52.14/4159 35 -31.43[ 31 37.71/28587.20.94! 26
6 |5800( 39 48383899 33 2047| 29 |35.3527.071963 24
7 |5458| 37 46013669 31 22.74| 28 133979547 1848
18 |5150| .35 |43.45(34.66) 29 |26.19| 26 |31.42/2.06/17.45)
19 |4884] 93 41.17/3283 28 mss‘ 25 | 20.77\22.79/16.53)
20 (4640 32 |3011/3119 26 2858 21 1571
21 [44.19| 30 [87.24(20.70) 25 |22.45 22 14.96
42.18| .20 [35.55(2835 .24 (2148 21 14,28
4035 27 |34.01/27.12| .23 |20,50| .20 113,66
9867 26 |3250/25.99 .22 19.65 .20 13.09
|97.12) 25 |31.2012495 21 |1886) .19 1257)
3560 24 130082399 20 18.14 .18 208
23
2
2
21
20
20

LEEze=B88Y NBHEES
g
B

Safe loads given include WEI.gill_ of beam. Maximum fiber
16,000 lbs, per square inch,
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SAFE LOADS UNIFORMLY DISTRIBUTED
FOR STANDARD AND SPECIAL
I-BEAMS.

IN TONS OF 2,000 LBS.

ight. |

10" 1 9”1

Add for n.\-ur;r b,

Imfm-n_ur:rl_h

| inereass in wejj

£, |
F8
inereass in weight,
=2

e

1699 |26 10.85
1476 | 24| 10,02
1370 23| 9.30
1279 | 21| 868

11.99 20| 814 |.

1129 | .19| 7.66
10.66 | .18 | 7.24
1010 | 17| 6.86 530
9.59 | .16 | 651 503
914 | 16| 620 |. 479

8
19
290
81

87 |.4| 5@ t 4.58
834 14| 566 |.11| 438
799 | 13| 543 |11 419
767 |13] 521 |10 408
788 | 12| 501 |10 asp

886 | Tl [12]| 482 |, am |,
854 [ 685 | 11| 465 [.09] 359 |.|]8

824 | 662 |.11| 449 (09| 847 I.08
797 | 640 [.11| 434 [.09| 336 |.08

| =m g mmenR

¢ loads given include weight of beam. Maximum fiber stress
16,000 lbs. per square inch,
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SAFE LOADS UNIFORMLY DISTRIBUTED
FOR STANDARD AND SPECIAL
I-BEAMS.

IN TONS OF 2,000 LBS.

11 5*} 071 |58 o1 |5| 47 1|58| 1|55
s E’ y

i‘ai— ——Ea Sal—15al— Es Ea

ji‘; 5 [20] am (2] am (X)) |

g ™ |3F| e |ZE| B (E[ M [FE| W (3

5| 1000 | 96| 7.75 .31 516 | 26| 318 | 21| 176 | 16
| 6| 920 (.30 646 | 26| 430 | 22| 265 | 18| 147 | 18
| 7| 789 |26 554 | 22| 360 | 19| 297 | 15[ 126 |t

8| 690 .23 48 |.19( 323 | .16[ 199 | .13 110 | .10

9| 618 .20| 431 | a7[ 287 | 4| 177 | 12| 088 | 00
| 10 652 .18| 388 | .16| 258 | 13| 159 | .11 | 0s8 | .08
| 11| 502 a6[ 952 | 14| 235 | 42| 145 | 10| 080 | .07
| 12| 460 15| 398 | 13| 215 |1 138 |.00| 073 | .07
| 18] 425 | 14| 298 |12 198 | 10| 122 | .08 | 068 | .06
| 14 8948|277 | 1| 184 | 00| 144 | .08] 063 | .06
| 15| 368 .2| 258 10| 172 .09 106 |.07| 059 | .08
| 16| 845 [ 41| 242 |0 16t |.08] 099 [.07| 055 | .06
| 17| 825 .11 298 |.00| 152 (.08 094 | .06 052 | 05
| 18| 207 | .10( 215 | 09| 148 | .07 | 088 |.06] 049 .04
| 19| 291|.00] 204 |.08| 136 [ .07 | 0.84 | .08 | 046 | .04
20| 276|.00] 194 |08 120 | .07| 080 | .05 | 044 | .04
| 21| 263 |.00 1.8 |.07] 1.28 |.06| 076 |.05| 042 | .04

Safe loads given include weight of beam. Maximum fiber stress
16,000 Ths, per square inch.
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' SAFE LOADS UNIFORMLY DISTRIBUTED

' FOR STANDARD AND SPECIAL
CHANNELS.

IN TONS OF 2,000 LBS.

ve| 28 | qor | 28 £% | 2%
el gl i Rl
_ 0 | E8 | ws | & 5 | EY | o | &
ABRHIEE IR
0 2 a0 (130 s | nae| o6 | se |
1l 2020 35 1035 | 29 | 649 | 24 | 510 | 21
12 [1852 | 33 | 049 26 | 595 | .22 | 4.68 | 20
12 (1710 30 | 876 | 24 | 549 | 20 | 432 | a8
1 |1587| 28 | 814| 23 | 510 | 9 40| a7
16 1482 26 | 759 | 21 4.?ﬁ-| 47 | 874 | a8
16 | 1889 | 24 | 712 | 20 | 446 | .6 | 351 | .45
17 |1807| 28 | 670| .18 [ 420 | 45 | 830 | .14
43 (1295 | 22 | 633 | .18 | 896 | .44 | 812 | .8
10 (1170 | 21 | 599 | a7 | 876 | 44 | 295 | .42
20 11.11| 20 | 570 .16 | 857 | 48 | 281 | a2
9 (1058 | .19 | 542 .45 | 340 | a2 | 267 | M1
2 |1010| 48 | 518 .4 | 324 | g2 | 255 | 11
23 | 966 | .17 | 495 .4 | 10| i 244 | 10
2 | 926| .46 | 47| a3 | 297 | 41 | 2| g0
% | 880 .16 | 456| .13 | 285 | .40 | 224 | .09
26 | 855| 45 | 438 .12 | 274 | .0 | 216 .09
M| 82| M | 422 A2 | 264 | 0 | 208 [ .09
B | 794 4 | 407| a1 | 255 | 00 | 200 .08
20 | 766 13 | 398 | .11 | 246 [ .00 ‘ 198 | .08
2 | 741| a3 | 380 | .11 | 238 | .00 | 187 | .08

Safe loads given include weight of channel. Maximum fiber stress
[ 16,000 lbs. per square inch,
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SAFE LOADS UNIFORMLY DISTRIBUTED
FOR STANDARD AND SPECIAL
CHANNELS.

IN TONS OF 2,000 LBS.

s

Els/c

e

9.75
1bs.

67C

Ib,

8
L

Add for every 1b, |

increase in wdghi.

Add for ev

|inereass in weight.
|
|

£" T =
5/C F% vrelE8s T
-

o5 | =F| 5
Ibs, |§ Ibs. 3 Ibs,

b | 861
6718
7 |615
8

9 478
10 4.31

|
11 391
12 | 859
13 | 831

21 |2.06
22 |1.96
23 | 1.87
24 (179
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Y
o 00 =
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4
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.09
.09
.08
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4
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20 257
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R

I

1ﬁ 210
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41178
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2 1.54

10144
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10128
09122
09| 1.16

091110
08| 1.05
08| 1.00
.08| .96
07| 92

2258588 383

&

Bk

19| 198 16126 | .13
A7 1.7B| Jéi142] 42
J6 | 1.58] .13 1.01 | .11
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JA8 | 182 11
Jd211.22] .10
AL] 113 .00

=
&
B
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316/ 26202 211
263| 22168/ .18
226 19144 | 15

-
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-
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5
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Safe loads giv given include weight
gl

16,000
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channel. Maximum fiber stress
per square inch, ]
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SAFE LOADS IN TONS OF 2,000 POUNDS
UNIFORMLY DISTRIBUTED FOR
STANDARD =-BARS.

i L humm bnwun Snmru in Feel.

v 4 (6 |6 (7|89 [10][13[14[186

11,25 900 7.50 643 5.63 500'450 3?5 321 281
13.11 1048 | 873 748 6.55( 582 5,24 | 4.37| 3.74 | 8.28
14.96 111,97 | 9.97 | 8,55 | 748 6.65| 5,99 | 4.90 | 4.28 | 3.74

25.40|12.32.10.2? 8.80| 7.70| 6.84| 6.16 | 5.13 | 4.40| 3.85
17,00 13,67 | 11,40 9.76 | 8,55 | 7.60 | 6.84 | 5,70
18.80 15.04 12.53 10.74| 9.40| 8.36| 7.52| 6.27

4
5
i&;.!ll% 1248[10.70 9.36| 832 740 6.24| 5.
120,29 16.23 ' 13.53 11.59 10.15| 9.02| 8.12| 6.76| 5
21.86 | 1749 | 14.57 12.49 10.93| 9.72| 8.75| 7.20| 6.25

712 570| 475| 07| 35| 3.17| 285 | 237 208
852 6.82| 508 4.87| 4.2 379 3.41| 2.84| 243
0.92| 794 6.62| 567 496 441|397 831 | 283|248

1024 819 683 535 5.12| 4.55! 4.00| 841( 292 2.56
49| 919 7.66) 6.56| 5.75| 5.11| 4.60 | 8.83 | 8.28 | 2.87
1276|1021 | 851 | 7.29| 6.38| B.67| 511 4.25 | 8.65| 8.19

12,63 mmr 842| 7.21(6.32| 5.61 | 5.06| 4.21| 3,61 | 3.16
13.70 111,03 | 9.19| 7.88 | 6.80| 6.13 | 5.52 | 4.60| 3.94 | 3.45
14.94 1195 | 9.96 | 8.54| 7.47| 6.64 | 597 4.98( 4.27| 8.73

419| 335\ 2.79| 239| 2.09| 1.86| 1.68| 1,40 1.20| 1.05
521 | 4.17) 348|293 2.60| 2.92( 2.08| 1.74| 1.49| 1.30
6.22 498 4.15 3.56| 3.11| 2.77| 249 2.08| 1.78| 1.56

ada| 55| 420! 368]392| 288 ] 257| 215/ 1.8¢] 161
733 587 4.80 4.19) 3.67| 8.26(2.93 244|2.09| 1.83
824 659 549 471 412/ 3.66| 320 275|235 206

.29
806 645 537 461|403 358] 5,23 2.60{ 231! 201
886/ 7.00 5.91| 5.06| 4.43| 3.95 g.ﬁa 2.96| 253 | 2.21

1

1

SRS SRR It W

WEER
=

i S

0.68 7.74i 6,45 5.53 | 4.84| 4.30| 3.87 | 3.23 [ 2,76 242
0

256| 205 171|146/ 1.28] 1.14| 1.03] 0.85] 073 0.64
817! 254 212|181 158 1.41

844 274| 2,28 1.96| 1.72| 1.52| 137 | 1.14| 0.98 | 0.86
3.07| 3.18| 265 2.27(1.98] 1.77| 1.59 | 1.82| 1.13{ 0.99

a08| 328 272/ 233 2.04| 18] 163| 138 147 1.02
B 4.57| 3.66| 3.05|2.62| 2.28| 2.03| 1.83 | 1.62| 1.31 | 1.14
afe loads given include weight of Z-bar. Maximum fiber stress
16,000 Ibs. per square inch.

27 1,06/ 0,91 | 0.79
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1

SAFE LOADS IN TONS OF 2,000 POUNDS
UNIFORMLY DISTRIBUTED FOR STANDARD
AND SPECIAL ANGLES WITH

EQUAL LEGS.

g i e e

Distance between Supports in Feet.

i[s[s[a[6]e]%]|8]0e 10

x8 x1193.49 46,74 31.16 23.37 [18.70 [15.58 (13,36 (11.69 10.39 9.35
x8 x5 44.64 ‘|22.32 14.88 (11.16 | 8.93 i 744 | 6,38 | 5,58 | 4,96 [4.46

x6 x1 4572 22.86 (15,24 |11.43 | 9.14 | 7.62 | 6.53 | 5,72 | 5.08 4.57
x6 x34(18.82 | 9.41 | 6.27 | 4.70 | 3.76 | 8.14 ‘ 2.69 | 2.35 | 2.09 |1.88

x1 30.91 |15.45 10.30 | 7.73 | 6.18 | 5,15 | 4.42 | 3.86 | 3.43 3.09
12.91 | 645 | 4.30 | 3.23 | 2.68 | 2.15 | 1.84 | 1.61 | 1.43 [1.R9

16.05 | 8.03 | 5,35 | 4.01 | 3,21 | 2.68 | 2.29 | 2,01 | 1.78 [1.61
4 6.88 | 3.44 [ 229 | 1.72 | 1.38 | 1.15 | 0.98 | 0.86 | 0.76 (0.6
314x8%4x42(12.00 | 6.00 | 4.00 | 3.00 | .40 | 2.00 | 1.71 | 1.50 | 1.33 1.2
815x34x.%| 5:20 | 2,60 | 1.73 | 1.30 | 1.04 | 0.87 | 0.74 | 0.65 | 0.58 (0.5
0.6

0.3

Size of Angle. .

*

X
s OTOTSYOY 0000
%, 5S¢
- OTor
ey

>
P e G
N ook o

X

3 x3 6.93 | 847 | 231 | 1.78 | 1.39 | 1.16 | 0.9 | 0.87 | 0.77
8 x3 x2[3.09 155 1.03|077 [0.62 | 0.52 | 0.44 | 0.39 | 0.34

*234x23(x 15| 4.75 | 2,87 | 1.58 [ 1.19 | 0.95 | 0.79 | 0.68 | 0.59 | 0.53 0.47
#23/x23( x| 2.56 | 1,28 | 0.85 | 0.64 | 0.51 | 0.43 | 0.37 | 0.32 | 0.28 |0.26

214x214x34| 389 | 1.95 | 1.29 [ 0.97 | 0.78 | 0.65 | 0.56 | 049 | 0.43 0.39
214x214x7-| 1.61 | 081 | 0.54 | 040 | 032 | 0.27 | 0.28 | 0.20 | 0.18 [0.16
#2121 x 15| 3.09 | 1.55 | 1.08 | 0.7 | 0.62 | 052 | 0.44 | 0.39 | 0.34 (031

*17x21{ x%| 1.30 | 0.65 | 0.43 | 0.32 | 0.26 0.22‘0.19 0.16 | 0.14 (0.13
2 x2 xy5[213]1.07 [ 0.71 | 053 | 043 | 0.36 | 0.30 | 0.27 | 0.24 [0.21

2 x2 x| 1.01 | 051 | 034 [ 0.25 [ 0.20 | 0.17 | 0.14 | 0.13 | 0.11 |0.10
13{ x13¢ x| 1.60 | 0.80 | 0.53 | 0.40 | 0.32 | 0.27 | 0.23 | 0.20 | 0.18 10.16 |
13{ x13{ x%| 0.75 | 0.37 | 0.25 | 0.19 | 0.15 | 0.12 | 0.11 | 0.093 0.08310.0?5

134x1 %x34| 1.01 | 051 | 034|025 | 0.20 | 0.47 | 014 | 0.130] 0.1100.
1%x134x 5| 038 | 019 | 0.13 | 0.096] 0.077| 0.064] 0.055( 0.048| 0.0430.035 |
134 x13 x| 058 | 0.29 | 0.19 | 0.150| 0.120] 0.097] 0.083 0.073( 0.0650.058 |
13¢ x13{ x 14| 0.26 | 0.13 | 0.087) 0.065( 0.052] 0.044] 0.037] 0.033| 0.0290.026 |

1 x1 x¥| 030 | 0.15 | 0,100/ 0.075] 0.060] 0.050| 0,043 0.037| 0.0330.030
1 x1 x4 017 | 0,083 0.055( 0.041] 0.033 0.028/ 0.024] 0.021] 0.0180.017

2| 0.18 | 0.088) 0.059) 0.044] 0.035( 0.029| 0.025] 0.022| 0.020/0.018 1
0.12 | 0.061| 0.041] 0.031| 0.025( 0.020| 0.018| 0.015) 0.0140.012 |
0.13 | 0.084/ 0.043| 0.032( 0.026/ 0.021] 0.018] 0.016| 0.014/0.013 |
3(x 3{x%]| 0.091] 0.045 0.030] 0.023 0.018 0.015] 0.013] 0.011] 0.010/0.009 |

Safe loads given include weight of Angle. Maximum fiber stress
16,000 lbs. per square inch. Neutral axis through center of
gravity parallel to one leg. Angles marked * are special.
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THE CARNEGIE STEEL C Y, LIMITED

SAFE LOADS IN TONS OF 2,000 POUNDS
UNIFORMLY DISTRIBUTED FOR STANDARD
AND SPECIAL ANGLES WITH
UNEQUAL LEGS.
LONG LEG VERTICAL.

Distanse batween Supports in Feet,

Sisa of Angle. == ; 2
i 119 8l 4|6 |67 |80 10
W7 831 56.43 2821 18.81 14.1111.99| 0.40 | 8.08|7.05  6.27 | 5.64
13}5: '23.72 18 36| 8,91 | 633 5,94 14.45|8.82|8.34 | 2.97 | .67
8 i *14277 2139 1426 10.60 | 855|7.13 | 611 |5.35 (475|428
B a4 x 361771 885 590 4.43| 354 |2.95253|221 197|177
B B4 41762088 13.92 10.44 835|696 | 5.97 (522 464 | 4.8
B 133 341733 867 5.78| 4.33| 3.47 2.89 248 217|193 1.78
5 x4 x 7 26.61/13.31| 8.87| 6.65| 5,32 4.4 | 380 3.33|2.96|2.66
W5 & x %1248 624 4.16| 3.12| 250 2.08|1.78| 1.56| 1.39 | 1.25
B 131« 7 26.0313.01 868/ 651 5:21|4.34|3.72(3.25/2.89 /260
8%x ¢y 1035 5.18| 3.45 259 2.07/1.73| 1.48| 1.29 | 1.15 | 1.04

5 13 ;mfaus? 7.01 593 475 8.96/3.89| 297 |2.64| 287
8 x 7 10.08 504 836|252 | 202 1.68| 1.44 126|112 | 101
}6:8 1 19, 31‘ 9.65 644 483| 3.86/3.22/2.76/2.41 2.5/ 1.98
i3 821! 411 274|205 1.64/1.37! 117|1.03|0.91 | 0:82
:a;g :557 270 510|859 Li1 1260|232 195|178 156
31 ,n, 335‘ 1.68] 1.34 | 1,12 0.96| 0.8¢| 0.75 | 0.67
8 it 1531 5.10| 3.83| 8,06 2.55/2.19(1.91[1.70( 1,58

| 6.56 328 219 1.64| 1.1 |1.10|0.94| 0:82|0.73| 0.66

] $1173 557 3.91|293| 235 1.96(1.68|1.47(1.30(1.17
63 x 5| 512|256 1.71| 1.28| 1.02| 0.85(0.73| 0.64| 057 | 051
}iz%}i 94 087 493 329|247 1.97|1.64| 1.41]1.281.10(0.99
$12014x 1 | 4.00/ 2,00/ 1.8 1.00| 0.80|0.67| 057 | 0.50| 0.44 | 0.40
92 x 2 693 347 231 1.73| 1.39|1.16|0.99|0.57| 0.7 0.69
W2 x i 336 168 1.12| 0.84| 0.67) 056 0.48 0.42|0.37| 0.3
3 214 74| 613 3.07) 204 153|123 1.02|0.88|0.77| 0.68] 0.61
8 215 i | 299|150 1,00 0.75| 0.60|0.50(0.43|0.37| 0.3 0.30
3 12 5.38| 267|178 133 1,07/089) 0.76| 067 |0.59 | 053
g 2 3{,2.88- 144 096 072/ 058|048/ 0.41 036/ 0.32|029
e 5 5% 478 187 1.24| 093] 075 0.62 053 (047|041 037
91,0 1,55 077 0.52| 0.39| 0.31 0.26/0.22|0.19|0.17|0.16
: (845 157/ 1.05| 079 0.68|0.52| 0.45(0.39 035 | 0.32
123 061 041 031 025 02t |0.18|0.45|0.14| 012

1.23 0.61 0.41]031 025 021)/018|0.15/0.14]0.12
0.96| 048 032| 024 0.19/0.16/0.140.1210.11 | 0.10
048 024 0.16( 0.12| 0,10 0.08 | 0.07 | 0.06 | 0.05| 0.05
/{; 0,32 Blﬁl 0.11| 0.08] 0.06|0.05 | 0.05 | 0.04 | 0.04 | 0,03
loads given include weight of Angle. Maximum fiber stress 16,000 Ibs,

inch, Neutral axis through center of gravity parallel to short leg.
jngles marked * are special
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THE CARNEGIE STEEL COMPANY, LIMITED.

SAFE LOADS IN TONS OF 2,000 POUNDS
UNIFORMLY DISTRIBUTED FOR STANDARD
AND SPECIAL ANGLES WITH
UNEQUAL LEGS.

SHORT LEG VERTICAL.

Sieofdngle, | Ditanee betwen Supporis i Fer. _

| 1issfals 6|7 e]e]1
x31ex1 15,79 7.89| 526 3.95| 3.16| 2.63 | 2.26 ]
X312 % fﬁ‘ 7.341 3.92| 2.611.96] 1.57 | 1.81|1.12
x4 x1 202110.11 ] 6,74 | 5.05| 4.04 | 3,37 | 2.80
x4 x 3§| 8053|427 284213 1.71]1.42/1.22
x315:1 |15647| 7.74| 5.16| 3.87| 3.00|2.58|2.21
x84« 34| 6.66] 3.28) 2.10| 1.64 1.31{1.09 0.94
x4 x 7 17,65 | B.83| 688 4.41| 3.563|2.94 | 2.52
M x 56| 837 419|279 2.09) 1.67|1.40 | 1.20
x31ax 74 1344 6.72) 448 3.36| 2.
x84z | 544 | 2.72] 1.81| 1.36] 1.
3 xfi 1
B x| 400 2.00
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24143 xfg 4.05| 2.03

*4 x84« | 5,39 2.60
4 33 x15)896)4.48
4 8 x r, 3.95| 1.97
315x3 x 43| 8380] 4.40
3}4:8 X I“ 3.84

8314:214x 11| 528
815214 ‘}4 219

1.35| 1.08/0.90 | 0.77 | 0.67 | 0.

e
3
g
o
0O e = 05 = 0O

e I8 s
(-]
S
o
&
o
&
3
2

et nd

0.64|0.55| 048 | 0.43

1.92| 1,06/ 0.8 0.75| 0.66| 0.59
0. 44/0.36] 031 |0.27|0.24
094 | 0.71 | 057|047 | 0.40 | 0.
046/ 0.35| 028|023 0.20| 0.

¢ 0.87/0.73|0.62| 0.
0.71] 0.53| 0,43 0,36 0.30 | 0.
0.84 0.63] 050 0.42]0.36 | 0.

0.44) 0.33 0.%10.22 0.19{0.17 | 0.15

0.82| 0.61] 0.49|0.41 | 0.35/0.31 |0.27 032
0.36] 0.27| 021/ 0.18/0.15| 013 0.12
. 0.280.23(0.20(0.17 | 0.15
0.20/ 0.15 o.miuuo 0,08/ 0,07 0.07

0.21| 0.16] 0.130.11 | 0.09|0.08 | 0.07
12| 0.10 | 0.08 | 0.07 | 0.06 | 0.05 | 0.06
1 0.09| 0.07| 0.05|0.04|0.04 | 0.03 | 0.03 | 0.04
*3axl x 151 0.16 0.05| 0.04 0,03]0.030.02]0.02 0.02 0,0

Safe loads given include weight of Angle, Maximum fiber stress 16,0001

vare inch, Neutral axis through center of gravity parallel to long
» i"n;l'z- marked * are special,
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THE CARNEGIE STEEL COMPAN STTED,

SAFH LOADS IN TONS OF 2,000 POUNDS
UNIFORMLY DISTRIBUTED FOR
CARNEGIE TEES.

Bise,  |Weight Distance batween Supports in Feet.
Flange r =1 — T I — e
by Stem. oot 1 |[8|8| 4|5 |6|%7|8| 810
i 18,6 | 6.29 3,15 210|157 [1,.26]1.05 0.90|0.79 0.70 | 0.63
| 14 | 11.0 | 4.59(229|1.563 (1,15 | 0.92|0.76 | 0.66 | 0.57 | 0.51 | 0.46
414x81 (158 |11.36|5.68 3,79 | 2,84 2,27 | 1.89 | 1.62 [ 1.421.26 | 1.14
4l 85 | 4.32{2.16)1.44/1.08 0.86|0.72 0.&2.0.54 0.48 0.43
44 10.0'! 5.01 2,51 1.67|1.25 | 1.00|0.84 | 0.72|0.63 | 0.56 | 0.50
421 | 80 | 299]1.49|0.96|0.75 |0.60) 0,48 0.43 | 0.37 | 032 0.30
416212 | 9.8 | 3.47/1.73(1.16]0.87 [ 0,60 | 0.58 | 0,50  0.43 | 0.89 | 0,85
15.6 | 16.53 | 8.27 |b.51 [ 4.18 |3.31 276 2.36|'2.D‘? 1.31|1.85
12,0 |12.96 | 6.48 | 4.3213.24 | 2,50 |2.16|1.85 | 1.62 | 1.44 | 1.30
¥4 | 14.6 [13.60(6,80|4.53 |3.40 |2.72|2.27{1.94 | 1.70| 1,51 | 1.36
wWis 114 [10.56 1528 | 3.52 |2.64 (2,11 |1.76 1.51'1.32 117 [1.06
|13.'." 10,77 | 539 | 3.69 | 2.60 [2,15|1.80 | 1.64 1.35(1.20 1.08
10.9 | 875]4.37|292(2.19(1.75|1.46 1.25!1.09 0,97  0.87
0.3  4.60|235(1.56(1.17 |0.94|0.78 | 0.67 | 0.59  0.52 | 0.47
86 | 8.31(1,65|1.10(0.83 | 0.66|0.55|0.47 | 0.41 |0.87 | 0.33
215 | 7.3 | 2.93|1.47(0.98|0.73 | 0.59|0.49 | 0.42 | 0.37 033 0.29
7.9 | 213107071 {053 043036030027 0.24 0.21
6.6 | 1.810.91)0.60) 045 |0,36|0.30 | 0.26|0.23|0.20 | 0.18
12,8 [10.56 | 5,288,562 (2,64 [2.11|1.76|1.51 | .32 | 1.17 | 1.06
0.9 | 827 4.13|2.76|2.07 1,65/ 1,38 |1.18|1.03 |0.92 1 0.83
142314 | 11.7 | 8.11[4.06(/2.70|2.03 | 1.62|1.35]1.161.01|0.90 ' 0.81
$312 | 02 | 635|3.17(2.12|1.59 |1.27|1.06 0.91 0.79|0.71 0.63
10.0 | 6.03)3.,01]2.,011.51 [1.21)|1.00)|0.86|0.75|0.67 | 0.60
85 | 4.69(2.856(1.66 117 ]0.94|0.780.67|0.59 | 0.62|0.47
78| 3.84/1.92{1.28/0.96 0.77| 0.64  0.55|0.48 | 0.43 | 0.33
11.8 |10,35(5.17 | 8.45]2.69 |2.07|1.72 1,48/ 1,29 1,15 |1.03
10.6 | 9.49|4.75|3.16(2.37 | 1.90| 1.58 | 1.36 | 1.19| 1.05 | 0.95
} 0.3 | 837 (4.19|2.79 2,00 1,67 1.40(1.20 | 1.05 | 0.93 | (.84
x84 109 | 7.95|3.97(2.65/1.99 |1.59|1.32 | 1.14/0.99 | 0.88 | 0.79
8§ B | 98| 7.3113.65/2.44|1.83 1.46)1.22|1.04 | 0.91 | 0.81 | 0.73
4 312 | 85| 6.45(3.23 2.15/1.61(1.20)1.08/0.92 0.81 |0.72 | 0.65
3 | 100 | 587293 1.96 1.47)1.17)|0.98 | 0.84 {m|o.ss 0.59

e loads given include weight of Tee. Maximum fiber stress
16,000 Ibs. per square inch.
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THE CARNEGIE STEEL COMPANY, LIMITED.

SAFE LOADS IN TONS OF 2,000 POUNDS
UNIFORMLY DISTRIBUTED FOR
CARNEGIE TEES.

Size, |Weight

A . Distance hetween Supports in Feet.
b;ma‘;.!ﬁ. 1 |2|8|4|5|6|7|8| 0|l
3 8 |01 | 5:39|269/1.80 135 1.08]0.90|0.77| 0.67| .60 05
3«3 |78 | 459229 153|1.15]0.92/0.76|0.66| 0.57 | 0.51
3 3 |66 | 395 1.97/1.32(0.99 0.79)0.66| 056 0.49|0.44
8 25 |72 | 320 1.60|1.07|0.80 0.640.53|0460.40 0360

| | | -
3 214 |61 | 277/1.39/092/0.69|0.55(0.46|0.40 0.35 0.31 /028
23¢x® |74 | 4.00/2:00/1.33/1.00 0.50 0.67 | 0.57 | 0.50 | 0.44 | 0.49
2143 9 | 4.64232(1551.16  0.93]0.77|0.66 | 0.58| 0.52 | 0.48
258 | 61 wa.mlwsali.m\w'm 058 051|045 041
214,23 | 6.7 | 389 1.95(1.30 0.97|0.78/0.65!0.56 | 0.49| 0.43 |0
215,23 | 58 | 820 1.60(1.07 0.80| 0.64 |0.53 0.46|0.40 | 0.36|0
212:23% | 6.4 | 8.15/157(1.05/0.79| 0.68|0.52| 0.45(0.39 | 0.35/0.
214215 | b5 | 267 (133 0.89 0.67 | 0,58 0.44|0.38|0.33|0.30| 0
9151y [ 29 | 048(0.24/0.46 0.12/0.10 0,08 0.07 ) 0.06 | 0.05 | 0.05
2121 | 49 | 224/1.12(0.75 0,56 | 0.45(0.37 | 0.32| 0.28 | 0.25 |03
210,21 | 4.1 | 1.71/0.85 0.57|0.43 0.34!0.28)0.24|0.21]0.19 0.4
27,2 |43 | 1.76/0.88)0.59 | 0.44 1 0.3510.2910.25]0.22]0.20| 0.8
2 2 |87 | 1.83/0.67/0.44/0.33/0.27|0.22(0.19|0.17 | 0.15| 0.8
2«11 |81 | 0.80/0.40/027(0.20(0.16]0.13 | 0.11/0.10|0.09|08
13¢x13 |84 | 1.01/051|0.34/0.250.20|0.17|0.14| 0.13{0.11 | 0.1
13x1% |86 | 0.80/0.40{0.27|0.20|0.16|0.13 | 0.11|0.10|0.09 |00
134174 |24 | 075/0.37]0.25/0.19 | 0.15| 0.12| 0.1 0.09 | 0.08 | 0.0F
114x1% | 184 | 059/0.29/0.200.15|0.12|0.100.08 | 0.07 |0.07 | 0.08
1305 | 2.04 | 0.53)0.27(0.18|0.13]0.11{0.09| 0.08(0.07|0.06 | 0.5
1x1 | 158 | 0.87[0.19(0.12 009 0.07 | 0.06 | 0.05 | 0.05 | 0.04 | 0.0
1 o 128 027/0.13'0.09/0.0710.05!0.04(0.040.08 0.03 0.8
1 a1 |0.87 016|0.08 0.05 0.04 0.03|0.03 0.02|0.02 0.02 0

] |

Safe ]uads-given include weight of Tee. Maximum fiber stres
16,000 lbs. per square inch.
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THE CARNEGIE STEEL COMPANY, L]

'SAFE LOADS IN TONS OF 2,000 POUNDS
UNIFORMLY DISTRIBUTED FOR
CARNEGIE DECK BEAMS.

" Distance butl;e.c;upportl in Peet,
#§/ 5 (6 |7 [8 |9 10|12 14|16 18

97.00 32.35 27.21, 28, 32!2040 18.14 1&32[13.60 11.6610.200 9.07
82,20 20,47 24.56 21.05 18.42 16,37 14.74 12.28 1053 9,21] 8.19
85,70 27.41/22.84 19581?13| 15.28 1371|1142 9.79 857 7.61
97,98 29,61/ 18,84 16,15 14.13 1256 11.31) 9.42 8,08 7.07 6.28
30.00/20.85 17.87 14.89 13.08 11591043 8.69 7.45 6.52 5.29
26,00 18.91/15.76 1351 11.81/ 1051/ 945 7.88 675 591/ 525
2448 15,01 1251/ 10.72 939 835 751 625 5.36 4.69 4.17
90.15 12,98 10.82 9.27 811 7.21 649 541 4.64 4.06 3.61
9346 12.46 10.38 8.90 92 623 519 445 889 3.6
18.11 10.80 858 7.3 72 515 4.29 3.68 3.22 2.86
1746 7.68 840 548 27’ 3.84] 8, 2.75| 240 2.14
14.10) 6.51 542 4.65) 325 271 233 204] 1.81

8
7
6.
4.
4.

S
20 - o o -
B

SAFH LOADS IN TONS OF 2,000 POUNDS
UNIFORMLY DISTRIBUTED FOR
CARNEGIE BULB ANGLES.

“ -:‘l.. Dlmee baween Suppcmln?m =
HHE 51_ m 89 10/ 12]14)16] 18
10 mo'aoo 19.16 1&48143712.781!.50| 958 | 8.21 | 7.19 | 6.39
10 {2650 21, wll?.u;msxm117510.59'&331756 6.61 | 5.88
9 2180 15.42 12,85 11.01) 9.64 857 7.71| 643 | 551 | 4.82 | 4.28
811923 12.48 10.40 8.92/ 7.80 6.93 6.4 5.20 | 4.45 | 5.89 | 3.47

=

i825/10.23 852 7.31 6.39 5.68 5.1 4.27 | 3.65|3.20 | 284
16,00 9.28 7.7 6.63 5.30 515 4.64 3,87 [3.31 290|258
1?% 805 671 575 503 448 4.03/3.36 | 238252 | 224
1875 7.04 57| 5.03 440 3.91 352298 | 252 (220 1.96
1230 604 b.03 432 377 336 3.01 252 | 2.16]1.89 | 1.68
10,00 433 3.6t 8.09 271] 241 216/1.80 | 156 | 1.36 | 1.20

:-‘ e loads given include weight of Section. Maximum fiber
gss 16,000 1bs. per square inch,
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THE CARNEGIE STEEL COMPANY, LIMITHD

SPACING OF STANDARD I-BEAMS FOR
UNIFORM LOAD OF 100 LBS.
PER SQUARE FOOT.

Proper Distance in Feet Center to Oenter of Beams,

!:{|m~1\ 90/1. 1871, 71 | 12¢L 1071
I-E L __| _'_ 1

i‘%i e ,1ﬁ|1§.. e, jih. lﬁ‘lﬁilﬂ.lsm % b
12 | 1289 086|866 655 [786| 604 | 436|302 286 | 184
18 | 100.8 | 926|738 558 |67.0 513|872 288 27| 154
14 | 047 708|637 481|577 442|321 (244 )196] 133
15 | 825 |605|555| 419 |503|885(27.9(218 17.1| 118
16 | 725 611|487 | 368 |44.2 838 (245|187 |15.0| 102

17 | 642 541432 326 |80.2|80.0 217|165 133
18/ | 57.8 |48.3 (385 | 20.1 |34.9|267|10.4|148 118
19/ | 514 |433(34.6| 261 |31.3[24.0|17.4 (132|106
20 | 464 (301|312 236 (283|217 |167|12.0| 9.6
21 | 421 |3655(283| 214 |25719.6)142(108] 87

9 | 384 [323(258| 195 |28.417.9(180| 99| 7.9
23 | 351 (206/286| 178 |214(164|11.9| 9.0 73
94 | 822 (272217| 164 |19.6[150(109| 83| 67
95 | 207 [25.0(200! 151 |181 /189104 7.7/ 61
of | 275 |23.1|185| 139 [167 128 98| 71| 57

7| 266 |21.5(17.1| 129 |165(11.9| 86| 6.6 53
26 | 28.7 (200169 120 |144 |11.0| 80| 61| 49
20 | 221 [186|148| 112 (135)108| 75| 57| 4.6
80 | 206 174|139| 105|126 96| 7.0| 53 4.3_

For load ol'znolhs per square foot dmdc the spacing given by
Maximum fiber stress 16,000 lbs. per square inch.
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THE CARNEGIE STEEL COMPANY, LIMITED: N i

SPACING OF STANDARD I-BEAMS FOR
UNIFORM LOAD OF 100 LBS.
PER SQUARE FOOT.

Proper Distance in Feet Center to Oenter of Beams.

g gu I 87 1. ’ v i G” T ’ 5:# I. ‘ 477 1 su s
& 2 18 ‘ 15 12.25 ‘ 9.7 ‘ 75 55
Ibs, Ibs, Ibs. Ths, 1bs. Ibs. Tbs.
Bl 805 | 607 | 42 | 310 | 206 | 122 | 70
B 559 | 421 i 807 |25 | 143 | 88 | 49
7| 411 310 25 15.8 | 10.5 6.5 3.6
8 35 2.7 17.3 121 81 | b0 28
29 | 187 | 136 96 | 64 89 | 22
201 16.2 1.1 7.8 [ 52 8.2 1.8
16.6 12.6 9.1 6.4 4.3 2.6 1.5

14.0 105 | 77 54 3.6 22 1.2
11.9 90 | 65 4.6 a1 1.9 1.0
103 w 5.6 40 26 1.6 0.9

80 | 67 | 49 | 34 | 23 | 14
29 | 69 | 43 | 20 | 20 | 12 |
YA | 63 | 33 | 22 | 18 | 41 |
Bl 62 | 47 | 84 | 24 | 18 8| .

B || g1 | oss | s
80 [ 88 | 28 [ 19 | 13
Nas | 84 | 25 | 18 | 12
s | 81 | as | 18 | 11

load of 200 lbs. per square foot divide the spacing given by 2.
Maximum fiber stress 16,000 lbs. per square inch,

86



THE CARNEGIE STEEL COMPANY, LIMITED.

SPACING OF STANDARD I-BEAMS FOR

UNIFORM LOAD OF 125 LBS.
PER SQUARE FOOT.

Proper Distance in Feet Oenter to Center of Beams.

12
13
14
15
16

17 |

18
19
20
2

228 BEnkBE

16 I.

—

lzﬂ' I‘ l 1077 f

£3 a1 2071 1871

LA (e [ O AR

gisufsosssasnmwwsi.sla

- Tbe. | Ibs | ibs Ths, Ibs. | Ibw | Ibs | Ibe | 1bs Ths,
103.1 | 869 69.3| 524 | 629 481 34.9| 266 21.3| 145
87.8 | 74.1| 59.0| 446 | 53.6 41.0 20.8| 226|182 123
758 | 63.8| 51.0| 8385 |46:2| 854|257 195 16.7| 106
06.0 | 556 444 | 335 | 402 80.8 223| 17.0( 137 93
58.0 | 489 39.0| 205 | 854|27.0 19.6] 160 120 82
b4 |43.3| 346 261 | 314 240 174 132|106 72
458 | 38.6| 30.8| 233 |27.9(21.4| 155(11.8| 94| 64
411 | 84.6) 27.7) 209 | 250]19.2| 189 106| 85| 58
37.1 | 313/ 25.0| 189 | 226|174/ 126| 96| 77| 52
83.7 | 284 226| 17.1 | 208|157 11.4| 86| 7.0| 47
80.7 | 58| 20.6| 15.6 l8.7| 14‘s| 104| 79| 63 43
281 |237|189] 143 | 171/ 131 95 72| 58| 39
2538 | 218] 174| 181 | 157| 120| 87| 66| 54| 38
| 238|200 16.0! 121 | 145/ 111 84 a21 49, 34
220 | 185| 148 11.2 | 134 10.2| 7.4 57| 46| &1
204 (172137 103 | 124 95| 69 53| 42| 29
19.0 [ 16.0] 127| 9.6 (115 88| 64| 49| 39| 28
177 [ 149 18] 90 m.s‘ 82| 60| 48| 37| 25
165 139 111 84 101 77| 56| 42| 84| 23

For load of 250 1bs. per square foot divide the spacing given by
Maximum fiber stress 16,000 Ibs. per square inch.

BT




THE CARNEGIE STEEL COMPANY, LIMITED

- SPACING OF STANDARD I-BEAMS FOR
UNIFORM LOAD OF 125 LBS.
PER SQUARE FOOT.

Proper Distance in Feet Center o Center of Beams.

g1 mr|en| ||

18 15 1225 9.75 ! 3.5
Ibs. lbe. Ibs, Ibs. Tbe.

2.8 5.6
172 '
12.6 84
97 | 64
72 s

6.2 41
b1 34
4.3 29
7 | 2
32 21

| 28
34 | 24 1.6
31 l 241 14

|

|

|

18

|

|

87 | 27 | 19 | 13

A N IV S R
a0l B 18 | £0° <a
%2 {28 | 0 | 14 | 09 Y se
3% | 85 ! 13 | 18

For load of 250 Ibs. per square foot divide the spacing given by 2.
Maximum fiber stress 16,000 Ibs. per square inch.

a8
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wrr| 2071 ‘18” I

SPACING OF STANDARD I-BEAMS FOR
UNIFORM LOAD OF 150 LBS.
PER SQUARE FOOT.

Proper Distance in Feet Center fo Center of Beams.

157 1. 1277 1.

2 315
1bs Ibs

14.3
13.3
124
11.6

BEBR BrREE

20.1 17.7
248 151
214 131
18.6 114
16.3 10.0

145 | 11.0| 89
120| 9.9 7.9
11.6 71
6.4
5.8

5.3
4.9
45
4.1
3.8

3.5
8.3
31
29 l

1 For load of 300 Ibs. per square foot divide the spacing given by 2
Maximum fiber stress 16,000 lbs. per square inch.

B9
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SPACING OF STANDARD I-BEAMS FOR
TUNIFORM LOAD OF 150 LBS.
- PER SQUARE FOOT.

Proper Distance in Feet Oenter to Oenter of Beams.

1|87 |mL|ern| ||

18 15 55
Tbs. lbs. 1bs. Ibs.

12.25 975 | 75 ‘
Ibs. 1hs. 1be.

5| 537 40.5 295 20.7 18.7 | 856 | 47
73 281 20.5 14.3 95 | b9 3.3
274 20.7 15.0 105 7.0 4.3 24
21.0 15.8 115 81 5.4 3.3 18
16.6 12,6 9.1 6.4 4.3 26 1.5

=i

13.4 10.1 74 52 3.4 2.1 12
1.1 83 6.1 4.3 28 1.8 1.0
9.3 7.0 5.1 3.6 24 1.5 08
.9 8.0 44 3.1 2.0 1.3
6.9 52 3.8 26 1.8 11

6.0 45 3.3 23 1.5 09 |
R a0 ftes | e | ge| s i
47 35 26 1.8 1.2 1)

41 3.1 23 1.6 1.1 ‘

B [hastl 20 |0 1a.]| a6
34 | 25 | 18 | 13
g | 23 | 17 | Ae
el At loas g |

rload of 300 1bs. per square foot divide the spacing given by 2.
Maximum fiber stress 16,000 Ibs. per square inch.

80
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SPACING OF STANDARD I-BEAMS FOR
UNIFORM LOAD OF 175 LBS.
PER SQUARE FOOT.

Proper Distance in Feet Center to Oenter of Beams.

: — I :
471, : 20" 1. 18”I 157 1. 1277 (107438

|
— - S - ._! - N
85 ; 2 40 35| %
|
|

lhl.1 lh'i.lh' Ibs,

495 24.9/19.0| 152
422 » 16.2 | 13.0
36.4 18.3 139112
N7 i 150 (122 98
278 ; .3 | 14.0 [ 10.7| 86

4.7 1|124 7.6
22,0 . 11| 85| 67
10.8 ‘ 7| 99 6.1
178 ! 5.5
162 j : 5.0

4| 57| 45
122/ 9. 42

103 |
5

74 &9.
69 ! 82/
8.4 | &8
60| 72|

EBREY BrEERp BB

For load of 350 Ibs, per square foot divide the spacing given by .
Maximum fiber stress 16,000 lbs. per square inch.

21
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SPACING OF STANDARD I-BEAMS FOR
UNIFORM LOAD OF 175 LBS.
PER SQUARE FOOT.

Proper Distance in Feet Center fo Center of Beams.

/1 | 871 |71 | eL | 7L | /L s7L

2 18 5 | ws | em | s 55
e | Ibs. \ e | T | Be | e
46.0 25.3 17.7 11.8 73
20 < 12.3 82 5.1
235 . 90 | 60
| 69 46 | 28

3.6 23

3.0 1.8
24 1.6
21 1.3

4 |
1.5 0.9

1.3 0.8
12
1.0

for load of 350 Ibs. per square foot divide the spacing given by 2.
Maximum fiber stress 16,000 Ibs. per square inch.

a2




THE CARNEGIE STEEL COMPANY, LIMITED,

EXPLANATION OF TABLES

On the Properties of Standard and Special I-Beams and Chaunels,
Standard and Special Angles, Oarnegie Deck Beams, Bulb
Angles, Z-Bars, Tees, Trough and Corrugated Plates
AND STANDARD RAIL SECTIONS.

(Pages 101 to 124 inclusive. )

The tables on I-Beams, Channels and Angles are calculated
for all weights to which each pattern is rolled. The table for
Deck Beams is calculated for the minimum and maximum S
weights of the various shapes, while the properties of Z-Bars
are given for thicknesses differing by ; inch.

For Tees, each shape can be rolled to one weight only.

Columns 12 and 13 in the tables for I-Beams and Channels
and columns 11 and 13 for Deck Beams and Bulb Angles give
coefficients by the help of which the safe, uniformly distributed
load may be readily and quickly determined. To do this, it is
only necessary to divide the coefficient given by the span or dis-
tance between supports in feet. If the weight of the De
Beam is intermediate between the minimum and maximum
weights given, add to the coefficient for the minimum weight the
value given in columns 12 or 14 (for one pound increase of
weight) multiplied by the number of pounds the section 1%
heavier than the minimum.

If a section is to be selected, (as will usually be the case)
intended to carry a certain load for a length of span already
determined on, it will only be necessary to ascertain the coeffis
cient which this load and span will require and refer to the:
table for a section having a coefficient of this value. The coeffi=
cient is obtained by multiplying the load in pounds uniforml
distributed by the span length in feet.

In case the load is not uniformly distributed, but is concen
trated at the middle of the span, multiply the load by 2 and
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"gonsider it as uniformly distributed. The deflection will be #;ths
‘of the deflection for the latter load.

For other cases of loading obtain the bending moment in ft.
be. (the most common cases are given on page 98); this multi-
by 8 will give the coefficient required.

loads ave to be provided for, the coefficient for 12,500 1bs.
uld be taken. Inasmuch as the effects of impact may be
v consicderable (the stresses produced in an unyielding ine-
l material by a load suddenly applied being double those
oduced by the same load in a quiescent state), it will some-
es be advisable to use still smaller fiber stresses than those
nin the tables. In such cases the coefficients can readily
e determined by proportion. Thus, for a fiber stress of 8,000
Ibs. per square inch, the coefficient will equal the coefficient for
6,000 Ibs. fiber stress divided by 2.

The scection moduli are used to determine the fiber stress per
square inch in a beam or other shape, subjected to bending or
erse stresses, by simply dividing the same into the bending
ment expressed in inch-pounds.

The table on the properties of Carnegie T-shapes is modeled
after the foregoing and will, therefore, scarcely require explana-
The horizontal portion of the T is called the flange and
he vertical portion the stem. In the case of the neutral axis
rallel to the flange, there will be two section moduli and the
er is given.  The fiber stress calculated from it will, there-
give the larger of the two stresses in the extreme fibers,
e these stresses are equal to the bending moment divided by
section modulus of the section.

For Carnegie Z-Bars complete tables of moments of inertia,
section moduli, radii of gyration and values of the coefficients
are given on pages 107 and 108 for thicknesses varying by
inch. These coefficients may be applied, as explained above,
cases where the Z-Bars are subjected to transverse loading,
example, in the case of roof-purlins. A table of safe
ads of Z-Bars is given on page 78.
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For angles, there will be two section moduli for each posi
of the neutral axis, since the distance between the neutral s
and the extreme fibers has a different value on one side of the
axis from what it has on the other. The section modulus given
in the table is the smaller of these two values.

Column 14 in the table of the * Properties of Beams'' gives
the distance c. t. c. of beams making the radii of gyration equal
for both axes.

The length of a beam used as a strut should not exceed 125
times its least radius of gyration.

Column 14 in the table of the **Properties of Standard
Channels*' gives the distances which the channels should be
placed back to back to make the radii of gyration equal for both
axes. Column 15 in the same table can be used to obtain the
radius of gyration for struts consisting of two channels when the
distance back to back varies from that given in the table. |

These tables have all been prepared with great care. No.
approximations have entered into any of the calculations so that
the figures given may be relied upon as accurate,

EXAMPLES.

I.. What section of I-Beam will be required to carry 40,000
Ibs. uniformly distributed, including its own weight, over a
span of 16 feet between supports, allowing a fiber stress td' ;
16,000 lbs. per square inch?

Answer: The coefficient (C) required — 40,000 X 16 =—
640,000.

In table of Properties of I-Beams, page 102, look in Column
12 for the nearest number corresponding to 640,000 which is
648,200, Therefore the beam to be used is 157/ 45 1bs.

IT. What load uniformly distributed will a 6”/Z-Bar carry,
weighing 18.3 lbs. per foot and measuring 12 feet between sup-
ports with a maximum fiber stress of 12,000 Ibs.?

Answer:  From table on page 108 the coefficient (C/) for a
67 Z-Bar 18.3 Ibs.—=78,600. Hence the safe load—78,600-+
12 or 6,550 Ibs, including weight of Z-Bar.

o6
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HI. A light 47 X 3 angle weighing 7.1 lbs. per foot,
spanning 4 feet, is loaded with 1,000 Ibs. at center,  What will
the maximum fiber stress, if the 4/ flange is in a vertical
position ?

Answer :  Bending moment =12,000 inch-pounds.

Fromn table, section modulus = 1,23,  Therefore maximum
]

fiber Sirossmmt 2990 9,756 Ibs. which is the stress furthest

1.23

the neutral axis, ¢ e, at the end of the long flange.

SPECIAL CASES OF LOADING.

1. Beam loaded by a single load P at a point distant “b””
from the left hand and **a’’ feet from the right hand support.
| s= length of beam between supports ==a 4- b,

Pressure or Reaction at left hand :‘up!x)rt-uf'-‘:‘ and at

right hand support — P’ _?_

Maximum bending moment neglecting dead weight of beam

Pab .
1

at point of application of the load and =

P = load given in tables pages 73 to 84 X:: -
ab

When g = b=} 1:
A"mm"on—__l._; maximun bending momento— B P—
2

| 4

load given in tables X 4.

11, Beam fixed at one end and unsupported at the other,
| representing the length of beam from end to support.

If’ loaded by a uniformly distributed load W :
Maximum bending moment occurs at support and s Wity

W == load given in tables pages 73 to 84 X 4.

i loaded with a single load P at its extremity :
Maximum bending moment occurs at support and — P L.
P = load given in tables X 5.
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GENERAL FORMUL/E ON THE FLEXURE OF B
OF ANY CROSS-SECTION.

let A = area of section in square inches,

1 = length of span in inches,

W == load uniformly distributed in Ibs.,
M = bending moment in inch pounds,

h = height of cross-section, out to out, in inches,

n == distance of center of gravity of section, from top or
from bottom, in inches,

{ = stress per square inch in extreme fibers of beam, either
top or bottom, in Ibs, according as n relates to dis-
tance from top or from bottom of section,

1) = maximum deflection in inches,

| = moment of inertia of section neutral axis through

center of gravity,
1’” = moment of inertia of section neutral axis parallel to
above, but not through center of gravity,

d = distance between these neutral axes,

S = section modulus,

r == radius of gyration .in inches.

E = modulus of elasticity for steel 29,000,000 ;

; 1 Va1
Then: S= : po— =S¥
n ; ? '/ A
e R
n
¢ Mn _15_1 -
I S
Wee_o8L _ 81 o
In 1
(o Win W1
ST ;5 T

1/ o= T 4 Ad2,
5 WI? for beam supported at both ends and uni-
384 EI formly loaded,
L ._..Iﬂ_;_,_ for beam supported at both ends and loaded

48 EI with a single load I’ at middle,

D —  WI? _for beam fixed at one end and unsupported
8 EI at the other and uniformly loaded,

D

p— PI? _for beam fixed at one end and unsupported
"~ 3 EL at other and loaded with a single load P at
the latter end.

T
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W=total load.
l=length of beam.

{1,) Beam fixed at one end and
loaded at the other.

ﬁ_ Q2

. Gt R —
load=1{ that given in tables,
mim bending moment at point
sitpporte Wi,

dmum shear at point of sup—

OfL=e VY,

Bifection = 2+

YDING MOMENTS AND DEFLECTIONS OF
BEAMS UNDER VARIOUS SYSTEMS
OF LOADING.

1=moment of Inertia.
| E=modulus of elasticity.

[ (2) Beam fixed at one end and

uniformly loaded,
S120200000209

‘ial’l: load-14 that given in tables,
at point

| bending

of SUPPOTta =
Maximum shear at point of sup-
| port=="W,

s 3
Deflection = SEL

) Beam supported at both ends,
single load in the middle.

(4.) Beam supported at both ends
and uniformly loaded.

|
- Mo e | —QP0OADDT
F——3
Safe !ud-- that given in ublen Safe load=that ;Iven in tables,
\Id ng tat Ma bending t at middl
of Irun:- —_— of b:am—\:--l-
simum shear at points of sup- | Maximam shear at points of sup-
W, port=}W,
Wi, | B Wis
BEL | De ectlun—“‘-ssr

single unsymmetrical load.

= 2
fo load=that given in :.ablaxﬁl;h-
u‘mv bending moment under

(5) Beam supported at both ends,

two symmetrical loads.
N . .
dise= e a-i?&'

Safe load==that given in tablesX _4I.. ~e

' (6.) Beam supported at both ends,
|

| a.‘.l]axirnum b{:’ndlng moment between

| M shear bmwecn load and

o :".near
—13; at other support- =—l—‘-

Wahi2l—a)
e

¥ ;a_(ﬂ—a}.

nearer mppon-}{

Max, l}eﬂ.ectiou— (3['-—{: ) 1

48E1
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i;—.lommof Inertia neutral axis parallel to
AR " “w i W

VALUES OF MOMENTS OF INERTIA FOR
CARNEGIE STANDARD SHAPES.

i “w wa!

Area—A—dt-+( 5y )22

Ty [bd*—(h¢—14)].
V=, [b* (d—h)--1t*—- A (bt—t4 ).

Area—A=—di-|-(s--y )z

x—=[b26--Fhte— (b—t)2 (b-+-20) J+-A,

=y [bd*—§(h*—14)].

V=1 [2sb®—- 15—y (bé—i ) ]—Ax2,

Area=—A—(d-+-2)t.
T=yy [bd*—8e(h—{)*].
V= [d(b-{-¢) *—2ho—6heb?],

Area==A==(b-}-d—t)t
g t(2h-1-b)-1-h2
=R
T=}[bx?—4(d—x ) *—(b—t) (x—t)3].
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ALUES OF I (Moment of Inertia) AND S (Section Modulus)
FOR USUAL SECTIONS.

1 8
", bh? .
A ]
o= A3
i-—-3
] 2
5 Min. — -
, bh?
V—g"
Yl md
—~ i 5
‘ —0.0491 d*+. ~0,0082 d*.
v vy bh3-b/h/* I
——r3 u5h
»
e
_____ 1=0.0491 (d*-d’*). 0.0982 d=—a.
1 ! ot Lhn/i_ (AT L
« B hn__s_(b-h )at Min.—i
| 1. bbb 1
N 050
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PROPERTIES OF

aJel s T aTs[e] v | &
i = - =2
T HERERFRM DI
215|232 | & | Bs |28 B38eHiEiads
B2 05 | 55 | 23 BERFE[EEas
i g E E |3 L ;3 LEEH
1 Ins,| Lbs | Sq“]n. Inches, | Inches, | T | I |
100.00] 2941 0.754| 7.2654 2380.3 48,56
95.00f 27.94| 0.692| 7.192 2309.6 47.10 3.09
B 1|24 09000 2647| 0.631| 7.131| 2239.1 45. 9.20
85.00| 25.00| 0.570 | 7.070]| 21686 A4, 9.31
80.0023.32 0.500 7.000 208%7.0 | 42.86 | 9.46
100.00/ 29.41| 0.884 | ' 7.284 1655.8 52.65 7.50
95.00| 27.94| 0.810| 7.210 8 50.78 7.58
B 2|2 90.00| 26.47| 0.737| 7.137 1557.8 48.98 7.67
0.663 | 7.063 7| 475 7.77
80.00 23.73 0.600 7.000 [1466.5 | 45.81 | 7.86
75.000 22.08| 0649| 639 12689| 3025 7.58
B 3|20 7.0/ 20.59| O 635 | 12199| 29.04 7.70
65.0019.08 0.500 6.250 1169.6 | 27.86  7.83
70.00f 20.59| 0.719| 6.259 921.3 24.62 6.69
Beo|1s| ©W 1912| 06¥7| 6177| 88L5| B4 | &M
60.00| 17.65| 0.555| 6.095 | _ 841.8 .38 6.91
55.00/15.93 |0.480 6.000 | 795.6 | 21.19 | 7.0V
100.00] 29.41) 1.184| 6.774 900.5 50.98 5.83
95.00| 27.94| 1.085| 6.675 872.9 48.37 5.59
B 4|16/ 9.00 2647| 0.987| 6.577 B45.4 45.91 5.65
85.00| 25.00| 0.889| 6.479 B17.8 43.57 5.72
80.0023.81 0.810 6.400 | ¥95.5 | 41.¥6 | 578
75.00] 22.06| 0.882| 6.292 691.2 30.68
B 5|15 70.00f 20.59( 0.784 6.194 663.6 29.00 5.68
65.00| 19.12| 0.686 096 0 27.42
60.00 17.67 0.590 6.000 | 609.0| 25.96 | 5.8%
85.00/ 16.18| 0.686| 5746| 51.0| 17.06 5.62
B %|1s 5000/ 1471 0558 5648 3| 1604 5.73
45.00 0.460 | 5.550
42.0012.48 0.410 5.500 441.7| 14.62 | 5.95
55.00/ 1618| o0.822| 5.612 321.0 17.46 4.45
B 812 50-(]]! 14.71| 0.69 5.489 | 308.3 16.12
o 5001 13.28| 0576 5.366| _ 285.7| 14.89 4.%
40.00/11.84 0.4680 5.250 268.0 | 18.81 | 4.7
B 0|12 . 50| 1029| 04| 5086 283 1007 | a7
91.60 .26 0.350 5.000 2158 9.50 | 4.83
40.00| 11.76| 0.749| 5.099 158.7 9.50 3.67
B11|10 00| 10.29| 0.602| 4.952| 1464 8.52
30.00| 8.82| 0.455( 4.805 134.2 7.65
25.00| 7.8%7 0.310 4.660 | 122.1 6.89 | 4.
35.000 10.29| 0.732| 4.772 111.8 7.31
B1is o 30.00 B.B2| 0.563| 4.509 101.9 6.42
I 25.000 7.35| 0.406| 4.446 91.9 5.65
21.00/ 6.31/0.290 4.830 84.9 5.18

L=S8afe Load in lbs. uniformly distributed ; |=Span in feet, !
M’—=Moment of forces in i:otﬂs.; 0 and 0’:=Coefficients given on opp. page
Weights in heuvy print are standard, others are special.
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T

8. in, Used
for Bniltlirlga.l

0.
Q

Coafficiont of

Strength for
fiber stress of |ps
12,500 1bs. per. @

i, Used

16,000 1bs,

S

[543
1855900
1766100 | 1379800
1713500 1339000
1661600 1293100
| 1609300 1257200
| 1564300 | 1222100
‘ 1353500 1057400
1301200 1016600
1247600 = 974700
1091900 | 853000
1044800 816200
957700 779500
943000 | ¥36%00
1000600
969900
939300

1280700
1241500
1202300
1163000
1181800 883000

768000
737400
706700
876600

SEIE BhEk

567800
537100
50E400
490800

2 55 S55k SusE

445800
421300
396800
373500
317000
200700

o

264500
244100
223600
203500
265000 | 207000
s | imao 6.6
| 201300 | 157800 | %.128 |
wtel Cort=Li-g~S 15
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PROPERTIES OF
el T a5 [e] 7 | o]
| g — | S .
o g = = - Ha -g-;' = €
. E.-:f = B‘, : iy ;5.:{ £
AHESRRE AF 8 o
3 N £ 18 ' Ef= 5535 E
= |los| 1bs l_Sq._I.n_ Inches, | Inches. | 1 | T
|! 2550 7.50 o.s41| s e | am | 3
a1sja| BB EE| o Ho @8 18§
18.00| 5.33 | 0.270 4.000 569 @ s4% |
20| 588 | o048 3888 422 324 | 268
B1%| % | 1750| 515 | 0353 37683 392 294 | 2
15.00| 4.42 | 0.250 3.660, 86.2 2.87 2.
1725| 507 | 0475 3575 262 236 | 22
B19| 6| 1475 4.3 | 03% 348 _24.0 20 | 2%
|12.25| .61 | 0.230 3.830 21.8 186 | 246
1475 434 | o504 3204 152 170 | 1@
BR1| 5| 1225 360 | 037 3147 136 145 | 194
| | 975 2387 |0.210 aouo[ 12.1 | 1.28 | 2.05
1050 3.09 0.41 3 1.01 1.52
sesle| B8\ PR &2 o2 H| W 18
7.50| 2.21 |0.190 2.660, 6.0 | 0.77 1564
7.50| 221 | o361 zft 29 060 | 1.5
B 8| 650| 191 | 0263 2423 27 053 | 119
| 5.50] 1.63 o:volsasol 2.6 | 046 | 1.23
nghts in heavy print are standard, others are special.

PROPERTIES OF CARNEGIE TROUGH
PLATES

|
|
|
|
|
i

-5 >_u_ g-

g 3 ; - § | i
3 1 X § gé-g & é
- -] - g ‘5

P . s

i B N Eg ji | &
" Inches, |Inu hes, |  Lhs, 8q.In. S T
Mi0|0dx| % | 163 | 48 | 268 ‘ 138 | 091
Mil |03 | v | 180 | 53 | 413 | 157 | 09
Mi2198Y | % | 187 | b8 | 457 | 177 | 090
M18(915,3, | o4 e ‘ 502 | 196 | 090
M4 953y | 282 | 68 | 546 | 215 | 090!




161600
151700

128600
119400
110400

93100
85310
500

1%,
w8 »i

Pon
e

58100
51600

38100

36000 |

33900
21800

20700
19100
17600

ewowew

8

6

4

2
8.0
9

.8

0

(=
. e

PROPERTIES OF CARNEGIE CORRUGATED
PLATES.

Area of Seotion.

! E Weight per fool,
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11

(] 9
6.6
7

co 6
b.2
6

C 8 7
L 4..500 |
L=Safe Load in Ibs. uniforml
M’=Moment of forees in foot

Weights in heavy print are standard, others are special.

| _Sq-.'_'ln. |

| 04| 0307
8.35 0.220

PROPERTIES OF

5

Thickness of

g
| 5‘ Weh,

= perpendicular 3
to web at

16.18
14.71

0.818
0.720
1324 0622
1176, 0524
0.4

10.29 | 0.426|  3.428
.90 0.400 3.400
178 0.7%8| 3418
1029 0636 329
882 0513 3

| 735! 03%0/| 3050
6.03 0.280 2.940

1029 0.823
8.82| 0.67%
7.35| 0529

5.88 |

4.46 0.240 2.
?-35' 0-615‘ 2.815
5.88| 0.452| 2.652
441 0.285| 2.488

8.80 0.230|2.480
6.25| 0582 2622
651 0490/ 2.530
4.78| 0399| 2.439

3.183

3.086 |
2.889
2.742
600

88 885 882

e
et Qletes o 00 IR
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1.19

1.4

o8

3

1

58

Toinm

ELSS

1

233
~_wo

144.0
28.1

115.5
108.2
91.0
78.7
66.9

70.7 |

60.
50.9
4.3
47.8
43.8
39.9

36.0
382.3

®
()
o

-
Fae

-

(=}

(=]
SO KOO Lok
22 D28 oBIy

o

PWe s g

pert 453

L

o gt
e

BaRK

Soo
©

B IRE8

g

E288

=
=

distributed ; 1=Span in feet,
; 0 and 0’=(oefficients given on opp. page

g‘-*-ﬁ. !
RERSE

(=] ] @
8E8N bars Jakah

RIS Lo ¢

(=]
=

gﬁnp
8 SBErl

!-‘ - r‘ﬂl—' ppw
auk 305 S8 Krp

5
bt




gaRaE |*

)
-
W

J51
"
£72
£72
£80
ils
£37
646
&1
600
603
410
61

5 St Banen 8

3

8:atas

L
PoBER O
Hoooo O

Do
& 0%

- - (] L
. . BIDD = COSm
LET 058 ohn wh5

&
|

l

of |
or |
of

£
16,000 1bs. por

Stren;
fiber

far Buildings.
Ooefficient of
Strength for

sq.in, U

o

»

T |

ter of Gravity | |
ﬁ-nmuumﬂ: =

IUl
Bection Index, |=*

|
!

o
o S {od et et ed
2000 J00 %

Benct
@oo
PR g g
g 3
@

o

22

S2
Q
S

_"éio?i%
o

=
Soo0 Booos

S

i




"

to w{h.

Neutral azis through
center of gravit

T&-!I'i CARNEGIE STHEL (_TOMPAN';’, LIMITED
PROPERTIES OF
EATSEYIE S T
- s | d - P
e 2t
el Wl L R=cl B S IR &
£ - % 3| 3 s
| 2 | ap
& ? ; g = g
= ]
1 'mlmum.l e | Sb.
| [ |
|s | 3% % | 15.6] 4.50
Z 1|6 81! 5| 18:8| &.80
8%| 8% | % | 21.0( 6.10
(6 |8x%| 15 | 22.7 | 6.e8
Z 2| 6% 817 %254 746
| 8% 8%| i1 28.0( 8.25
le |8x%| 3| 203 s.68
P s] 6rs| 873 | {4} | 82.0| 9.40
| 8% | 8% | % | 84.6 | 10.17
5 8% %118 3.40
Z 4| br%| 31| 3% | 13.9 | 4.10
6%| 8%| & | 18.4 | 4.81
B | 8%| x| 178 5.25
Z 5| 67| 81%| % |20.2| 65.04
| B%| 8% 5 | 22.6| 6.64
5 |3%| 1| 237 696
Z 6| b%| 8% 3| 2860 764
51| 8%| }3 | 28.8 | s.38
4 | 8| y | 82 241
Z 7| 4r¢| 3%| 5| 10.8| s.08
4% 85| % | 124 | 38.68
[ 4 |8/ & | 13.8| 4.05
Z 8| 4ry| 8% %X 15‘3‘ 4.66
| 43| 8% | 1% | 179 | B.27
4 |87%| % | 189/ B.BB
Z9o| 4| 8% | 200 6.14
4% 8% | % | 22.0 | e.%B
8 |28 %X| en| 1.9%
210 | gy | 2% | & | 84| 248
211 :, g!-} % 9.7 | 2.86
15| 2% | Y5 | 11.4 | 8.36
8 [
z1g | 8 |2 X 135 || 009
8vxl 2%| #1142 | 4218

Neutral axis through
oontor of gravity |
caincident with wab,

|
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THE CARNEGIE STEEL COMPAL

STANDARD Z=i-BARS.
Bl I il e 156

Radii of Gyration. Coeficient of Strengi.
- > >

|
|

in, |

vity |
Yor fiber stressof |

of gra
be. per 5q. in.,
axis perpendicular
S:etion Index

dicular to web,
to web at center.

Least radins, nentral
axis dingonal,
16,000 Ibs. por g,
axis perpendicular
ta web at center.
Yor fber stress of

coincident with web. |

Neutral aris through
center of gravity

center of gravity

| eutral axis through
12,

| center
| coincidant with web.

0 |
2=

90000, 67500
104800/ 78600
119700, 89800

123200/ 92400
136700 102600
150400 112800
149800 112300
162300| 121800
17Y4600| 131200

57000, 42700

68200 651100

%9400| 659500
1.81 | 0. 81000| 61400
1.83 | 0. 91900, 69000
1.85|0. 102100, 76600
1.28 101000, V5800
1.30 110300, 82700
1.31 110500, 89600

1.38 83500 25100
1.34 41700 81800
1.36 49800| 37400
1.29 51500 38600
1.31 58700 44000
1.8 65000 49400
1.25 64500 48400
1.27 %0900, 53200 Z 9
1.29 0. %%400| 58100

1.19 | 0. 20500 1540051,
1.21 0. 25400 19000 2
1.17 0. 27400| 20600 74
1.19 0. 31800/ 23800
1.12]1.15 0. 32600/ 24500/ 715
112/1.17 056 | 36600 27a00 7T

u of

WY ]!eumlaﬂnllmugl'
@omaoo;

B b

=

|

1
1.
)
1
i
1
1

44
8%
.39
41
.34
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1.8%
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1.38
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PROPERTIES OF

THE @ARNEGIE STEEL COMPANY,

ArHO0000

o e
-red E P |
uen Yaneyy 0808553

suvpenmu vn | SieeOOGd

|uaHH¢ nE’ _

[ 1=] no
uc.w_u_“_" uﬁu e
A e 5 00000

[

o DO~

o | ‘uapoeg jo wry | omm

4 ctoicicicdod

® | oy mivgng 4| 22200

£

* nRRRAES

@ ssa.u_a&q.:m XXXXX
i dione

+
DOV DD D

RN A~Ar O~

SORAVOD~DD
oo@UO®I=D0

el=l=1=1=1=1-1-]

QHF VRO
HRORD D~

AR~

BOADDNR~W

VORI~ OO~
-

m3333%%3
HAURKKAAX

3383333%

1
| | nw o
T W | DBBOOBO
111

353
BB

OrORDRO

" Tﬂa
HEHEHERE

DHODD NONO~DO0NR
DOFMR~ A==~ OO000

CO000 OOCO00000

QONOR H-RFODRD
VODIOY VOFRHOON

HODWO OVVBHOW®LD
HRROR DOTMODHDAR

HeH-D O~MO00000

-
Q@ HOFDO0R®D
dedidind doa-N~~0

e R GO
CROUCUCA ot vt oo el et e et e ek
L C S O 00 0 00

SO B

e T e T e T e e e

> QOO OBIDRO~R|

. 00 - CRERCT
HEEE HEEHEHHEEE

111




LIt

THE CARNEGIE STEEL COMPANY

m
-

(Continued.
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THE CARNEGIE STEEL COMPANY, LIMITED,

PROPERTIES OF
ANGLES WITH UNEQUAL LEGS.
| |

(-]
»

Thickness,

| Inches. | Inches,

31 | 1
s
231
x31g
xg,'}»i
x
x3 s
x3 1y
x31s
!3}4
x4
x4
x4
x4
x4
x4
x4
x4

{ g Weight per focl.

~a=

—

WSS SR

BRRBBRYB2 PRESRSIRSRE:

B s i e e it

—

1-—-@“ N D dmLO]

cCoocooocoD= Ooe

P Saph v L et San e
&

| ok YA
=23

7
7
7
7
7
7
-
7
6
6
6
B
6
6
6
6
6
6
6
6
6
6
6
6
6
]
6
6
6
6
b
5
5

HEE CRoNnSEEE!

%
i

.'\nglel_markrd # are special,
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THE CARNEGIE STEEL COMPANY, LIMITED

STANDARD AND SPECIAL ANGLES.
ANGLES WITH UNEQUAL LEGS.

1

[ Neutral |

"o i
| “tange.

FESEE==EES

0.
0.
0.
0.
0.
0.
0
0.
0.
0.

ek ek e et i e e e
o s s e e ek ek e ok £
- 0= R et — =

coooee =
SEEE8BE S

2.27
211
1.94
1.77
1.69
1.41
1286 | 1.23
933 | 1642 | 331
B74 | 1564 l 311
893 | 1460 | 290 |
Angles marked * are special,

Bk s Ry!
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THE CARNEGIE STEEL COMPANY, LIMITED

PROPERTIES OF
ANGLES WITH UNEQUAL LEGS.

1 i o B ¢
,.g l r £ -g. . § mmtﬁn ukf
ity o
g | i | i 5 : g
| |
S | 488 | 4s
Inches, Inchas. Ths, | 8q, In, E E‘E ‘E =3
*A181 b x4 ;2» | 195 5.72 1.14 1.64
*A182 | b 78 | o | LB L
*A1S3 | 5 x4 % | 162 | 43 | 110 | 160
*A184 b x4 iz 145 | 42 1.07 1.57
s 8 888
*A1 o 08 | 1
ag |5 ox!| % 2| e | 1u | 1@
AS8 | 5 8% | § o3 | 625 | 102 17
Al89 | 5 3% 198 | 581 100 176
Al | 5 8% 183 b%T | 0% 1
A9 | 5 8% 168 49 0% 170
Al | 5 8% 52 | 447 | 093 168
A198 | 5 3% 196 | 400 | 091 = 166
A9 | 5 8% 120 | 853 | 088 @ 163
AR AR A
A% |5 85| & | 8 . i
|
A196 | 5 8 1 199 584 | 085 186
A7 |6 8 | | 185 | 844 | 084 | 184
A9 | 5 13 i 174 \ 503 | 082 @ 182
A% | 5 3 ;é 57 | 461 | 080 @ 180
A200 | 5 8 | e | 418 | 077 | 17
A201 | 5 3 E'Z | 128 37 | O | 1
A2R | 5 i3 13 331 | 073 | 17
A28 | b 3 | 98 | 28 | 070 @ 170
A280 | 5 8 % | 82| 240 | 068 168
*A4 | 443 | 1 185 | 543 | 090 & 165
¥A05 | 41443 ;} 172 | 506 | 088 | 163
*A206 | 414x3 i 159 | 468 | 085 | 160
*AR0? | 4763 ;ﬁ 146 | 430 | 083 | 158
*A8 | 4153 5 | 133 ‘ 390 | 081 | 156
#A%00 | 438 | 3 | 119 | 850 | 079 | 154
#2210 | 4143 % | 105 | 309 | o78 | 15t
*A211 | 415:3 3 91 | 267 | 074 | 149
*A 07 | 415:8 3 | 2% | om | 14




THE CARNEGIE STEEL COMPANY, LIMITED

DARD AND SPECIAL ANGLES—Continued.

ANGLES WITH UNEQUAL LEGS.
—_——

10 | 11 | 13 | 18 | 14 | 18

cng Radii of Gyration, .
S T ,..':
— — - =, - =
sibgzitesibeinnly
_gan |n.ag He= 233“ n,a; E
- - __I._!_|._. TS S
1362 | 269 | 405 | 116 | 154 ‘ 084 | Alst*
1261 | 248 | 878 | 117 | 1.55 | 084 | A182* -
1155 | 226 | 339 118 | 156 | 085 | A183%
1048 | 204 | 305 | 118 | 157 | 0.8 | Ai4*
982 | 181 | 270 | 119 | 158 | 0.8 | AlS*
814 | 157 | 234 | 120 | 159 | 086 | A186%
1567 | 262 | 488 096 | 158 | 075 | A187
1481 | 237 | 458 | 097 | 154 | 075 | A188
8.92 | 222 | 428 | 098 | 155 | 075 | A18
1209 | 206 | 397 | 098 | 156 | 075 | A190
1203 | 190 | 365 0909 | 156 | 075 | A191
11.08 | 173 | 382 | 100 | 167 | 075 | A192
999 | 1.56 | 299 | 1.01 | 168 | 075 | A193
890 | 130 | 264 | 101 | 159 | 076 | A194
778 | 121 | 229 | 102 | 1.60 | 0.76 | A19
660 | 102 | 194 | 103 | 161 | 076 A 98
13.98 | 174 | 445 | 080 | 155 | 064 | A198
1915 | 1.68 | 416 | 080 | 1.55 | 064 | A197
1298 | 151 | 386 | 081 | 156 | 064 | A198
1197 | 139 | 355 | 082 | 157 | 064 | A199
1043 | 127 | 323 | 082 | 158 | 085 | A0
945 | 115 | 201 [ 083 | 150 | 065 & A20
843 | 1.02 | 258 | 08¢ | 160 \ 0.65 = A202
787 | 089 | 224 | 084 | 161 | 0.65 | A203
6.26 \ 075 | 189 | 085 | 161 | 066 | A280
1088 | 17t | 862 | 08t | 138 | 0.64 | A204%
973 | 160 | 388 | 082 | 130 | 064 | A205*
910 | 149 | 814 | 08 | 189 | 064 | A206*
844 | 197 | 289 | 083 140 | 064 | A207*
775 | 125 | 264 | 085 | 141 | 064 | A208%
704 | 113 | 237 | 085 | 142 | 065 | A209%
§29 | 101 | 210 | 085 | 148 | 065 | A210%
550 | 088. 183 | 086 144 | 066 ‘Aﬁl*
469 | 076 | 154 | 088 | 144 | 066 | A 97%
Angles marked * are special,
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THE CARNEGIE BTEEL COMPANY, LIMITED

PROPERTIES OF
ANGLES WITH UNEQUAL LEGS.

1 2 | 8 | 4 5 6 7

o 4 § -E- from unll:rrm
.-.E. | ¥ = ity to back of
I8 & c b = flanges.
C a i 2 ——
k = = ﬁ':;a “':;s
Inches., | Inches,  Lbs 8. In. |§ _35’ :3_ f
®A212 |4 x8% | {1 | 185 | 548 | 111 | 138
*A8 | 4 8% | ¥ | 172 | 5.03‘ 109 | 134
*A24 | 4«32 # | 168 | 468 1.07 1.32
sAMG |4 0% | 7 | 188 | 890 | 1oz | 137
#A217 |4 8% | 14 | 119 | 850 | 100 | 1%
aatid |4 aw| W | 93| 307 | 0% | i3t
*A 98 (4 3% | % | 77 | 225 | 098 ‘ 118
AR20 ‘4 3 1 | 17t | 508 | oot | 144
A1 | 4 a8 ¥ | 160 | 460 | 092 | 142
AP | 4 18 q}g 148 | 434 | 089 | 1.39
A8 (4 8 136 | 398 | 087 | 137
A4 | 4 13 % | 123 | 362 | 085 | 1.3
A |43 | % | 93| 3% | 0% | id
X v 8 e
AR | 4 8 % | 85 | 248 | 078 | 128
A8 | 4 3 & ‘ 74 | 209 | 076 | 126
AP0 | 8143 1 157 | 462 | 098 | 138
A¥30 | 3358 ;} 147 | 431 | 096 | 1.2
Af31 | 813 } 136 | 400 @094 | 119
A2 | 310,38 125 | 867 | 092 | 147
A283 | 814:8 % | 114 | 834 | 090 | 118
A4 | 31,3 Yol 102 | 300 | oss | 113
A% | 3158 | | 91 | 285 | 0% | 110
A236 | 335:8 % | 78 | 230 | o8 | 108
A287 | 8358 % | 66| 198 | o8 | 106
A28 | 814x81s |} 124 | 365 | 07 | 197
A230 | 33423 14 | 33 | 07 | 12
A240 | 3323 104 | 306 | 073 | 128
AR AR A
Vi Igx215 . |0 .
AR ARAETAR A
A244 2k | . , r
A6 | 81523 | ‘.:’ | & | 1l o6t | 4

Ang!es marked * are special,
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THR CAR;‘.:IEGIE STEEL COMPANY, LIMITED.

PROPERTIES OF
ANGLES WITH UNEQUAL LEGS.

o 3 a [ s o | ®
| - - F PR | Tyt
| .§ é | i from center of
= E ity to back of
i g é '§= - flanges,
L | R
= e oy -
Inches, Inches. \ I | SqIn ;ggo.%g .E.g :
*AUB | 812 I 90 | 264 | 059 | 121
¥A? | 812 ) 81 | 238 | 057 | 119
¥AUS | 81/x2 ‘;% 72 | 211 | obt | 147
*A249 | 332 62 | 188 | 052 | 116
*A%0 | 31(x® g 63 | 154 | 050 | 142
¥ASB1 | 812 43 | 1% | 048 | 109
Ams (8 2| W | 8| 30| om | iR
A4 | 3 21 ;Z 76 | 22 | 073 | 0%
At | 3 15y o8 | 1o | 0 | o
X o ¥ ! 5
A7 | 3 2% }} 45 | 131 | 066 | 091
*A28 [ 3 2 % 77, 2% | 058 | 148
*A259 | § 2 £ 68 | 200 | 056 | 1.0
¥A200 | 8 2 3 59 | 178 | o5t | 1.04
SR AR IR A
AL | 2342 % 68 | 200 [ 063 | 088
A5 | 2142 x 61 | 178 | o060 | oss
A286 | 214:2 3 53 | 155 | 058 | 088
A7 | 2142 45 | 131 | 056 | o8t
a1 Rlee g
14x
*A0 | oy | 55 | 163 | 048 | 086
*A71 | 23x1% 50 | 145 | 048 | 088
*AMR | 2x Y ’,’; 43 | 127 | o4 | 081
*A73 | 21134 ,}? 87 | 107 | 042 | 079
%A74 | 2% x114 30 | 058 | 03 | o
*AYG | ok | & 23 | 067 | 0% | 0%
*AZ6 | 2 x| K o7 | o7 | 087 | o069
A |2 x| & 21 | 060 | 035 | 0.8
*A8 | 1341 ¥ 18 | 053 | 029 | 048
*A279 | 134x 3% 10 | 028 | 026 | 044

Angles marked * are special.
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THE CARNEGIE STEEL COMPANY, LIMITED

TANDARD AND SPECIAT, ANGLES—Continued.
ANGLES WITH UNEQUAL LEGS.

HRECHETRE TR ST TR
[is o s Radii of Gyration. [
I | s r | 3
U TR D O O PR DO O - s
?5?}3&‘5?&:‘. AR HEFE Z ‘ 2
ga85 | g g2 |8 g A3 = &
ﬂln 3‘= . 33 =.§8§|ﬂ§3“ Sisg 33 |
| 264 | 053 | 1.80 | 053 | 1.00 | 044 | A246*
| 242 | 048 | 117 | 054 | 101 | 044 | AU
218 | 048 | 1.05 | 054 | 1.02 | 044 | A8*
| 192 | 087 | 091 | 055 | 1.02 | 044 | A2y*
‘ 165 | 032 | 077 | 056 | 1.08 | 045 | A250%
136 | 026 | 068 | 057 | 1.04 | 045 | A2B1*
142 | 228 | 08 | 115 | 072 | 091 | 052 | A%
1130, | 208 [ 074 | 104 | 072 | 091 | 052 |A258
148 | 1.88 | 068 | 093 | 078 | 092 | 052 | A4
' 166 | 058 | 081 | 074 | 093 | 052 | A28
142 | 049 | 069 074 | 094 | 053 | A256
147 | 040 | 056 @ 075 | 095 @ 053 |A%7
1 | 047 | 1.00 055 | 092 | 043 | A2%8*
178 | 042 | 089 = 055 | 093 | 043 | A9
| 158 | 087 | 078 | 056 | 094 | 043 | A260%
| 182 | 032 | 066 057 | 095 & 043 | A1*
| 109 | 035 | 054 | 057 | 095 | 043 | A262*
114 | 046 | 070 @ 056 | 075 | 042 | A%64
| 108 | 041 | 062 057 | 076 | 042 | A25
| 091 | 038 \ 056 058 | 077 | 042 | A6
079 | 031 | 047 | 058 | 078 | 042 |A267
| 085 | 02 ‘ 088 059 ‘ 078 | 042 | A28
051 | 020 | 020 060 | 079 @ 043 | A9
| 08 | 02 | 059 040 | 071 | 039 | A270%
0.68 | 028 ‘ 048 | 041 | 069 | 039 | A71*
| 061 | 020 | 042 | 041 | 069 | 039 | A2
| 017 | 036 @ 042 | 070 | 040 |A%78*
044 | 014 | 030 042 071 | 040 | A4*
| 034 | 011 | 028 | 043 | 072 | 040 | A275®
037 | 042 | 023 \ 039 | 063 | 030 | A28*
024 | 009 | 018 | 040 | 083 | 031 | A277*
009 | 005 | 000 | 027 | 041 | 022 | As*
005 | 008 | 006 | 029 | 044 | 022 | A9
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PROPERTIES OF STANDARD AND SPEC
ANGLHS,

= ANGLES WITH EQUAL LEGS.
S T N I M O ST IR

[

|

ol 'EE = | 1o 'if . !évg 3
z g g 85 §§= 53 i: =
2 4 |§lx =._;.5E-§E§§ 54g| 28
£ 25| 7 |§E3|gge= 952 35332
2 25| 2 |85y (5887 /52 (28|38
¥ | |Z]3 Es"i3geass 130 |33
Inches. |Ins. [Tbs. {Sq.In/lches| "1 | & [Fr |
Al13 [ 8 8 [134]56.9/16.78 241 | 97.97 |17.53| 242 | 1.
Al12 [ 8 8 |17;(54.0/15.87 2.39 | 9353 |1667|248 | 1.
Al11 |8 B |1 51.0{ 156,00 2.37 | 88.98 [15.80 | 2.44 1.
A0 | 8 »8 | 33/480(14.12 234 | 8433 |14.91|244 | 1.
Al09 | 8 8 45.0 1328 232 | 7058 [14.01) 245 | 1
Al08 (8 8 |12 230 | 7471 (1811|246 | 1
AL07 |8 8 | 3¢ 2.98 | 60.74 (1218 247 | 157
A106 |8 8 |31 225 | 64.64 [11.25]248 | 158
A105 (8 8 | ¢ 223 | 59.42 [10.30] 249 | 158
Al04 |8 8 |4 221 | 54.00 | 934|250 | 158
Al038 8 |33 219 | 4863 | 837|250 | 158
A86|6 6 1 1.86 | 8546 | 857 1.80 | 1.16
ABI|6 «8 |} 1.84 | 3372 | 811 1.80 1.16
A1]6 8 é 182 | 81.92 | 764 1.81 | 147
A 216 6 |43 1.80 | 80.06 | 7.15( 1.82 | 117
A 8|6 6 |3 1.78 | 28.15 | 6:66 188 | 117
A4|6 6 |1 175 | 2619 | 6.17[1.83 | 1.
A 5|6 8 |52 173 | 24.16 | 566|1.84 | 1
A 6|6 xB |52 171 | 2207 | 5.14[1.85 | 1.
A 7|6 x8 | 3198 b7 168 | 1091 | 4.61[186 | 1.
A 816 a6 | 5pli73l 508 16| 1768 | 407 187 | 1.
A88|6 6 | 3 148 436 1.64 | 1530 | 353/ 188 | 1.19
*A 94 5 %5 |1 [308 9.00 1.61 | 19.64 | 530 148 [ 096
*A % |5 ﬁm- 850 1.59 | 1871 | 549|148 | 096
A 9|b xb | 7|22 7.99 157 | 17.75 | 5.17| 149 | 096
*A 10| 5 xb | 12|254| 746 155 | 1677 | 4.85[ 1.0 | 097
*A 11|65 b ;523. 6.94 152 | 1574 | 453|151 | 097
*A12 |5 x5 | 11(21.8 642 150 | 14.68 | 420 151 | 097
*A 13 |5 b | 56200/ 586 1.48 | 1358 | 3.36( 1.52 | 097
*A 145 5 | & |181] 531 146 | 1244 | 351( 158 | 098
*A 155 xb | 15162 475 143 | 11.95 | 8.45| 1.64 | 098
*A16(5 xb 143 4.18 1.41 | 10.02 | 279| 1565 | 098
*A 17|56 b ﬁ 12.5 361]1.39 | 874 | 242|156 | 0.99
A18|4 «4 |}2/199 584120 814 301[1.18] o7
A19|4 4 3¢ 185 544 1.27 7.67 | 281]1.19 077

Angles marked # are special,
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ROPERTIES OF STANDARD AND SPECIAL
ANGLES—Continued.

ANGLES ITH EQUAL LEGS.

@ |glaj s ¢ w | 8] of 10+
' v g By ldSngle. |§. [5BsT

2| E EREEX S |93 [Sdi=

g (1|33 Bl EE. naaeh
i A S| s [eE9| 28GR v s §2g5s
23 |5E«/§253 85 287 |24

S| & i3 §Eea3E ¥ (jdEe

I__ilnchu. Ins. |Ibs. [Sq.In.(Inches! X | s "¢ [T ¢
4 x4 | 13174508/ 1.25 | 7.07 [ 261 (119 | 077
4 «d | 54157 461 123 | 666 | 240 | 120 | 077
4 o | (1430 418/ 121 | 612 (219 [121 | 078
¢ 4 3128875( 118 | 556 | 197 |12 | 078
4 o118 83LILI6 | 497 |17 | 18| 078
4 9.8 2.86| 1.14 | 436 |1.52 [ 128 | 0.79
4 x4 | ) 82240112 371 (120|124 079
814:814| 12 17.1[ 503 1,17 525 225 | 1.02 | 067
314x832| 3 |16.0 4.69 115  4.96 | 211 | 1.08 | 067
314:814| }1(14.8 4.34 112 | 4.65 | 1.96 | 1.04 | 067
315:8%%| 36136/ 3.98| 1.10 | 4.33 | 1.81 | 1.04 | 067
815:812| 1% 1123 3.62| 1.08 | 3.99 | 1.65 | 1.05 | 068
314x83| 12 |11.1) 8.25 1,06‘ 364 | 149 [1.06 | 068
815:844| vr | 9.8/ 287|104 | 326 |1.32 |1.07 | 068
815:81 3¢ | 85248/ 1.01 | 287 | 145 | 1.07 | 0.69
314x814| ¥, 7.1‘ 200(099 | 245 | 0.98 | 1.08 | 069
8 x3 | 36114 336 098 | 262 | 130|088 | 057
3 i3 | 7|104 306 095 | 243 | 119 | 089 | 058
3 3 | 4| o4 575|093 | 52 107 | 090 | 058
3 3 | 7| 83243091 | 199 095 | 091 | 058
3 x3 | 36| 7.2211|089 | 1.76 | 083 | 091 | 058
3 «8 | 5|61 178 087 151 | 071|093 059
3 3 || 49144 08¢ | 124 | 058093 059
23¢x23¢| 14 | 85(250| 087 | 1.67 | 089 [ 0.82 | 052
23¢x23¢| 7o | 7.6 222|085 | 151 079 [ 082 | 058
23¢x2%| 3% | 6.6 192 0.82 | 1.33 | 0.69 | 0.83 | 053
230x23¢| s | 5.5 1.62| 080 | 115 | 059 | 084 | 054
23(x23¢| i | 45 1311078 | 093 | 048 | 085 | 055
2:4x234| 14| 7.7/ 225|081 | 1.23 | 073 | 074 | 047
2;4:2;452 6.8 2.00| 078 | 1.11 | 0.65 | 0.74 | 048
214x237 59 173/ 076 | 098 | 057 | 0.75 | 0.48
215:2%| 4| 50 147 074 | 085 | 048 | 0.76 | 049
214:21 I | 41119/ 072 | 070 | 040 | 0.77 | 049

214x2%4| | 31090/ 069 | 055 (030 | 078 | 049
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PROPERTIES OF STANDARD AND SPEC
ANGLES—Continued.
ANGLES WITH EQUAL LEGS.

T Y S B
<| 4 |8

3 ¢33 |2
I 5 (2|22 355
i =122 |3
Inches, |[Ins, |Lbs, |8q.1n. | Inches,

*A 51 | 2yx2% | 14| 6.8) 2.00| 0.74
*A 52 | 21(x2%| 7| 6.1 1.78 072
*A B8 | 23¢(x2%| 3¢ | 5.3| 1.55| 0.70
*A b | 225 | | 4.5] 1.31] 0.68
*A 55 | 214x2%(| 1 | 87 1.06) 0.66
*AL01 | 252K | ;| 28] 081 0.63
AB6|2 22 || 53| 156 0.66
Ab7[2 2 | 34|47 136|064
AB8|2 2 | 7|40 115 061
AbB9[2 2 |1/]32] 094|059
AB0(2 x2 | 7|25 072|057
A 61| 13¢x13¢] | 4.6] 1.30] 0.59
A B[ 13¢x13 ’;2 4.0| 1.17{ 057
A 63 | 13¢x137] . | 84| 1.00{ 0.55
A B4 [ 130x1%] i | 28] 081 0.53
A 65 | 133 3| 21] 0.62] 0.51
A 06| 134x1%4] 35| 3.4 0.99) 0.51
A 67 | 13135 2.1 29] 0.84] 0.49
A 68| 13x13%| 3 | 24| 069/ 047
A 69| 134124 | 18] 053] 044
A102 | 134x132) 15| 1.2 n.ssicus
A0 1Yy &) 24 0.09] 0.42
AT 1| 3|19 0.56] 0.40
A 72| 1¢x1%| 2| 15 0.43] 0.38
A 73| 13¢x1% 15| 1.0/ 030 0.35
AT8|1 1 || 15]044] 03¢
A1 x| 2|12 034|082
AS0|1 x1 | 1508024 0380
*A 81| 7x 7 7| 1.0/ 029 029
*A 8| %x 7| 34|07 021|098
AB3| i¢x 3¢ ¢ |08 025 0.26
AB] Mx 3] 24]106]017] 023 |

Angles marked # are special,

7

.——l—

Moment of Inertia,
nentralazisthron
™ center of

ngh
gravity

lel to fange, |

058 | 0.66 |

0.87
0.79
0.70
0.61
0.51
0.39
0.54
0.48
0.42

0.35
0.28

0.35
0.31
0.27
0.23
0.18
0.19
0.16
0.14
0.11
0.08

0.09

0.077
0.061
0.044

0.087
0.080
0.022

0.019
0.014

8

| Radius of Gyra

s

052 |
| 0.45
1039
vl
024 |

0.30
0.26
0.23
0.19
10,14

0.19

0.162
0.134
0.104
0.070

0.109
0,091
0.071
0.049

3

= neatral axisas
befare,

0.67
0.67
0.68
0.69
0.70

0.59
0.59
0.60
0.61
0.62

0.51
0.51
0.52
0.53
0.54

0.44
0.44
0.45
0.46
0.46

0.056 *
0,044 |
0.081

0.033
0.023

0.024

0.29
0.30
0.31
0.26
0.26

022
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STANDARD RAIL SECTIONS.

1
N
Weight \‘Fiﬁﬂ: of| |Widih | Height of

AXIS p—2.

. Pu'umi huiinlh;s: ?tll Vif:bhini nfi‘audi létm\r of =
I ", oig| ches. in | Gravity | Moment | Section Radius of
Pounds, | in inches. inches. shove base of Inertis.| Modvlns, | Gyration.

| | | !m inches, I s r

10 | 98| 53¢ | ¢ |23 28 | 438 | U6 213
93| 57 | ¥ | 23| 27 | 386 133 | 2.06
g8 | 53¢ | o |256| 25 | 840 | 120 | 1.97
83| 575 | fs 20| 25 | 300|110 | 190
78| 5 |23 |2 | 24 | 262 100 | 188
74| a8 |32 (298] 24 | 29 | 03 | 178
69| 456 | 33 | 2| 22 | 198 | 82 | 170
64| ag | % | 23| 22 | 160 | 74 | 168
59| ax |31 2| 21 | 145 | 67 | 188
54| an |13 |2x| 20 | 19| 58 | 149
49| 87 | % | 2| 19 08 | 49 | 142
sa| 83 |3ple | 18| 80| 42 [ 135
99| 3y |23 [1%] 17 | 68| 38 | 130
a4l i |32 [13¢| 16 | 48| 28 | 119
g0l s |21 |156| 14 | 85| 28 [ 11
ob| 2i¢ |13 1| 13| 24| 17| @
o0l o |33 |13¢] 12| 17| 13 | @
16| 2y |33 |1e| 11 | w1 | 07| B

3&3&353&3&3@%?83

—
-




THE CARNEGIE STEEL COMPANY, LIMITED.

COLUMNS IN FIRE-PROOF BUILDINGS.

The subject of fire-proof construction is steadily growing in
importance. The need of fire-proof buildings in the business
centers of our great cities has been well demonstrated, and th
superiority has become so generally recognized that at pres
but few structures of any size or importance are designed which
are not more or less of this type. This change has been fa
tated in no small measare by a number of signal improvem
made of late in the art of fire-proof construction, ensuring
only a higher degree of efficiency, but a considerable reduction
in cost, compared with methods formerly practiced.

The old style of solid brick arch, once so prevalent in fl
construction, has been almost wholly supplanted by the more
modern forms of hollow tile and terra cotta arches, The im-
portant advantages of the latter have been already pointed out in
these pages. Roofs, ceilings and partition walls are now als
largely constructed of these light refractory materials.

The substitution of steel for iron in beams may be cited asa
radical improvement in this direction and, simultaneously, the
introduction by this firm of new patterns for its steel beams,
These patterns are of more convenient shape and much more
economical of material than the old forms,

Another change which is gradually taking place is the substl-
tution of steel for cast iron in the composition of columns, Cast
iron is a material so uncertain in character that its use has |
since been abandoned in bridge construction, In buildings the
loads are generally quiescent and the liability to sudden shocks
is more remote than in bridges; yet, on the other hand, the
columns seldom receive their loads as favorably as in bridges;
in most cases there exists considerable eccentricity, that is, lhe
loads on one side of the column are heavier than those on
other side, and the bending strains arising therefrom increase
the strains from direct compression materially,

The following are some of the contingencies which may a
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i the manufacture of castings and which preclude anything
ing uniformity in the product.

" In the case of hollow cast iron columns, while the metal is yet
in @ molten state, the buoyancy of the central core tends to cause
it to rise, thereby reducing the thickness of the metal above
d increasing it below. When columns are of such a length
o make it necessary to pour the metal into the mould from
th ends, it sometimes occurs that the iron becomes too much
¢hilled on the surface to properly mix and unite, thus creating

2 weak seam at the very point where the greatest strength will be
needed. The presence of confined air, producing *‘blow holes"
nd * ‘honey-comb ' and the collection of impurities at the bottom
of the mould may be further mentioned as frequent sources of
weakness in cast iron.

The most critical condition, however, is that due to the unequal
atraction of the metal during the process of cooling, thereby
ving rise to initial stresses, at times of sufficient force to pro-

rupture in the column or in its lugs on the slightest provo-
on. In many cases the trouble can be ascribed to faulty de-
gning or carclessness in the execution of the work, yet even
under favorable conditions, it is so difficult to secure equal radi-
ation from the moulds in all directions that castings entirely ex-
emnt from inherent shrinkage strains are probably seldom pro-
duced,

As a protection against these contingencies resort must be had
either to the crude and uncertain expedient of a high safety
factor, not less than eight or ten, or a material, such as rolled
steel must be adopted of a more aniform and reliable character
! than cast iron.

Srepr, coLumys fail either by deflecting bodily out of a
straight line, or by the buckling of the metal between rivets or
‘other points of support. Both actions may take place at the
came time, but if the latter occurs alone, it may be an indication
that the rivet spacing or the thickness of the metal is insufficient.
The rule has been deduced from actual experiments upon
wrought iron columns that the distance between centers of rivets
should not exceed in the line of strain sixteen times the thick-
< of metal of the parts joined, and that the distance between
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rivets or other points of support at right angles to the line )
strain should not exceed thirty-two times the thickness of the metal

On page 54, sections are shown of some of the most
forms of built columns.  Figs. 6, 13 and 19 belong to the ty
known as ¢ Closed Columns.""  As it is impracticable to repainl
the inner surfaces of such colummns, they should preferably
used only for interior work, where the changes in temperature
are_not considerable, and the air is comparatively dry. In
places exposed to extremes of temperature and unprotect
from the rain, the paint on the inner surface of the column will,
sooner or later, cease to be a protection ; corrosion will set in,
and, once begun, is apt to continue as long as there is unoxi-
dized metal left in the column.

The remaining figures on the same page represent types of
columns with open sections, which readily admit of repainting,
and are, therefore, suitable for out-door work.

Of these, figures 14, 15, 16, 17 and 18, which are known as
Z-bar columns, have been shown by extended use to be particu-
larly well adapted to many purposes in construction,

In the use of columns of the types shown in figures 5,7, 8, 9,
10 and 12, care should be taken in designing, that the flanges
are placed sufficiently far apart to permit machine driving of the
rivets,

The Z-bar and channel columns are particularly well adapted
for buildings, owing to their facility for effecting connections
with floor beams and girders.

The advantage of the constant dimension Z-bar column lies
in the quicker preparation of plans and subsequent shop details,
the outside dimensions being the same throughout the successive
stories of the structure ; making a guide for the architect in
dimensioning walls and pillars, and facilitating the work of the
engineer in the preparation of shop details, which are the same
for all typical floors,

Standard bases, which can be adapted to any section of eolumn,
are shown on page 53, figures 4, 5 and 6 showing cast iron, and
figures 7 and 8 the built up type.

Connections for floor beams to constant dimension Z-bar
columns, detailed on pages 187 and 188, were designed to fairly
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‘cover the range of ordinary practice.  For other types of
‘columns, the makeup of these details should be altered to suit
the conditions governing, but, in a general way, they indicate
the standard practice.

When the maximum loads in tons, as assumed for each case,
are exceeded, the connections must be correspondingly strength-
“ened by using longer vertical angles for the brackets, or by
other suitable detail that will provide for the correct number of
Crivets.  In proportioning these connections the shearing stress
“on rivets was assumed of a maximum intensity of 10,000 pounds
| per square inch.

In buildings, as a rule, the columns are permanently encased
n a fire-proofing composition.  On page 53, figures 1, 2 and 3,
“are shown designs of fire-proofing for Z-bar columns, giving the
Jatter a cylindrical, or a rectangular finish with rounded comers
as may be preferred.  Similar casings can be used for any ather
type of built up column ; the air space between the tiling and
the metal adding to the protection of the latter in the event of

Complete tables of dimensions and safe loads in tons for
columns of dillerent lengths are given on pages 131 to 140,
inclusive, covering the constant dimension as well as the other
type of Z-bar columns, and on pages 141 to 146 covering plate
and channel and latticed channel columns,

We believe the variety given in these tables will cover a large
majority of the cases presenting themselves in ordinary practice.
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COLUMNS AND STRUTS.
ExrranaTioN oF TABLES, PAGES 131 10 153 INCLUSIVE.

The tables of safe loads for steel Z-bar and channel column
are compiled on the basis of an allowable stress per square inch
|' of 12,000 pounds (factor of safety of 4) for lengths of go radii

and under, and an allowable stress deduced from the formula

| 17,100—571 for lengths greater than this limit.
r

Complete dimensions of the Z-bar columns are given opposite
their ln]llll!!. of safe loads.
The steel used in these columns is known as ““medium
steel, containing a comparatively low percentage of carbon.
The values given in these tables should be used only
cases in which the loads are for the most part statical,
equal, or nearly so, on opposite sides of the column. When
there is much eccentricity of loading, or the loads are subject to)
a sudden change, the tabulated values should be reduced
according to circumstances,
The table on the ¢ Ultimate Strength of Columns,”’ page 147,
gives the stress per square inch of section at which columns will
fail for various proportions of length, in feet, to least radius o
gyration, in inches. This table is based on Gordon's Form
changed for the use of steel.  The table on page 151, showi
the radii of gyration for round and square columns, will
found useful in connection with this table. 3
If the column or strut is a single rolled beam, channel of
other shape, the radius of gyration will be found in the fores
going tables on page 101 to 123 inclusive.
If the column is composed of two channels laiticed, the chane
nels are usually placed far enough apart so that the column
be weakest in the direction of the web, i. e., with neutral axis al
‘ right angles to the web, for which case the radius of gyration of
! the column is the same as that of the single channel. In the
| table of “ Properties of Standard Channels'' page 106, are
| given the distances back to back of channels, which make the
[] ' radii equal about both axes,
| A common form of column or strut, to be recommended for
‘ i comparatively light loads is that formed of two angles back
| back, or four angles united either with a single course of latti
bars or a central web plate, as in Fig. 1, page §4.
The radii of gyration for such struts are tabulated on
148, 149 and 150. They are given for the neutral axis pa
to either flange and for Minimum and Maximum Sizes of
Standard and Special Angle Bars. In cases where four angle
are used, the two pairs should be spaced far enough apart g
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e the column weakest about a neutral axis parallel to the
ntrul web or latticing.  The radius of gyration will then be
same as that given in the tables for a single pair of angles,
ce the moment of inertia of the web plate about such an axis
38 50 small that it may be disregarded entirely.

| The table on “ Ultimate Strength of Hollow Cast Iron Col-
umns’’ and that on ““Safe Loads for Hollow Round Cast Iron
Columns "' were computed by Gordon’s formula and cover a
range of lengths that will seldom be exceeded in practice,

A column is sguare bearing when it has square ends which
t against or are firmly connected with an immovable surface,
ch as the floor of a building; it is pin and square bearing
en one end only is square bearing and the other presses
st a close-fitting pin ; and it is pén dearing when both ends
thus pin-jointed with the axis of the pins in parallel direc-
5 (for example, the posts in pin-connected bridges).

EXAMPLES.

1. What size of constant dimension Z-Bar column 24 feet
fong with square bearing-ends will be required to carry a load
of 300 tons, using a safety factor of 4 ?

‘Answer: From the table on page 139, it will be seen that
or the length given 47%4 Y X375 X 3 with 2 web plates 85114
will sustain 300.0 tons which is 6 tons in excess of that required,

referring to table on Channel Columns, page 143, 2-107/
nels 35 Ihs, and 2 side plates 12X14 will be found
iently strong.

L A strut 16 feet long, fixed rigidly at both ends is needed

dr supporting a load of 80,000 Ibs. "Itis to be composed of
pairs of angles united with a single line of 1 #/ lattice bars

ong the central plane. What weight of angles will be required

th a safety factor of 5 ?

Ansiver + We will assume 4—37/% 47 angles and determine

thickness of metal required. The angles must be spread 137
order to admit the latticing.  From the table on page 150 we
find the radius of gyration of a pair of 37/ X 4% £/’ angles
With the 37/ legs parallel and 14/ apart to be 1.97.” Hence
the value of ?:':I! 7——8.1 for which the ultimate strength as
- 'g
per table on page 147==39,600 1bs,

_The allowable strain per square inch with a safety factor of 5
will therefore be 39,600--5—7,920 Ibs. and the area of the re-
uired  cross-section 80,000+ 7,920=10.10 square inches, or
2 square inches for each angle. Hence the weight per foot
each angle will be 2.52¢ 3.4=8.6 1hs. This weight will be
1o agree nearly with a thickness of |7, inch for a 477 % 3%
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SAFE LOADS IN TONS OF 2,000 LBS.

Z-BAR COLUMNS.

SQUARE ENDS.

12,000 Ibs. for lengths of 00 radii or under.

Allowed siresses per square inch

1
¥

]

6 Z-BAR COLUMNS.

Smlinn: 4 Z-Bars 3" dup and one Web Plate 584" > thickness of I-Bars,

for lengths over 90 radii,

17,100-57.

safoty factor 4.

_
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To the above weights of column shafts add the weight of ri
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THE CARNEGIE STEEIL

COMPANY, LIMITED

Z-BAR COLUMN DIMENSIONS.

8" COLUMNS
4 Z-Bars 3-3./ deep.
1 Web Plate 5377 X thickness of Z-Bars,

oMo ame

|

MRER ¥

90 00 00 00 00 b=

B

| A

Thickness
of
Metal

g g e
e £ e P # T
222222

-

8" COLITMNS.

4 Z-Bars 447577 deep,
1 Web Plate 61477 thickness of Z-Bars,
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LIMITED

for lengths over 90 radii,

10" Z-BAR OOLUMNS.

Section : 4 I-Bars 5 daay and one Web Plate 7" thickness of I-Bars,

COMPANY,

r

17,100-5

{

<

SQUARE ENDS.

Z-BAR COLUNMNS.

safoty factor 4.

hh-w;n}e;;wsg,nm inch; (12,000 lbs. for leagths of 90 radii or unde:.

SAFE LOADS IN TONS OF 2,000 LBS.
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THE CARNEGIE STEEL COMPANY, LIMITED !

Z-BAR COLUMN DIMENSIONS.

10" COLUMNS.
4 Z-Bars 5-5'¢"" deep.
1 Web Plate 777 thickness of Z-Bars,

Thickness
of A B C D E F G H  §
9 m —_— —_—
- 163 | B | 675 | 33¢ | 8¢ | 1% | 8%¢ [10%] B
f{ 16 304 5% 52 | 355 | 176 | 3 10" B
; 1654 | 513 | 67% | 8% | 33 | 174 | 936 | 9% 5
: 1634 | bl | 64 [ 3% |83 | 1% | 3% | 93¢ | &
: 1677 | 533 | 6% | 3% | 83 | 17 | 8% | 956 5%
163 | 5.7 | 63 | 817 8%¢ | 1% | 838 | 9% | B3¢
Il b AR
A T 2|84 1
i1 |18 51} i 1337 8¢ [ 1% | 838 | 9% 55

12” COLUMNS.
4 Z-Bars 6614/ deep.
| Web Plate 8’7 thickness of Z-Bars,

Thickness
of A B C'D E F G H I
Metal, L=
o 36 (187 62 |7 | 4| 4| 2|84 |11y 6%
1814 | B4% | 7 4| 4| 2[8p |110] 622
Rl 7 (ot e | TRl | o] 3|80 ek
o |1811] 6o | 6f3 | 4| 4| 2|83 |10%] 6
183 | 650 | 613 | 4 | 4| 2|8 |10%
fg 183 sg e{g 4| 4| 28510 Rg
A b RIRIE AL
184165 1637 | 4| 4/ 2 s‘_:Z 10% | 7
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COMPANY, LIMITED

|
325.533
-313.3'32

12,000 1bs. for lengths of 90 radii or under.

17,100-57

1 Woh_ Plate 9_.*'\:{ ._‘-,'f 28i

STEEL

14”7 Z-BAR COLUMNS.

SQUARE ENDS.

Allowed stresses per square inch;

aoe.o 316.5/327.0337.56

o BeX l 1:"
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Z-BAR COLUMNS.
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304.56315.0
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‘THE CARNEGIE STEEL COMPANY, LIMITED

Z-BAR COLUMN DIMENSIONS.

14" COLUMNS.
4 Z-Bars 6147/ <},
1 Web Plate 87X 17"
2 Side Plates 147 wide,

a-s—l

a | |

X
i
Io

|

._g

SR

- e e e

il 453

14" COLUMNS.
4 ZT-Bars 6" 3",
1 Web Plate 8/ % 3{*".
2 Side Plates 147/ wide.
- R '-
W |
_ Side Plntas,
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THE CARNEGIE STEEL COMPANY, LIMITED

|

!.\

SAFE LOADS IN TONS OF 2000 POUNDS.
Z-BAR COLUMNS
SQUARE ENDS.

allowed stresses per square inch; | 12,000 Ibs. for lengths of 90 radii or undes
safety factor 4. | 1?.100~571 for lengths over 90 radii,
14 Z-BAR COLUMNS.

Section: 4 Z-Bars § ‘«*x}a" 1 Web Plate 8¢ ssgﬂ 2 8ido mm 7 wide
T N - g . Tl X
g [Edn | =dz|&de Sde Bk 4w |§ae |Bx |Sag
Sy (17|37 85T bot 1o | haT | ot | Lot | Lo
3= |273(274|275| 295 (274|295 294|237 9]
o ot o = b - | e |, B H
¥ (320 i5ac el A s —:a:-iﬁgr TaT |54
2e)._ | N | ]
asi - 327.5338. 0348.5350. 0369 aiaao 0390.5401.041 5
ul
28 326 ~387.5 348.5/350.0 360.5/380.0 300.5 401 04115
30 316 7327.2337. 7348 3358.9/369.5 380.0390.6 4013
32 1306.6318.0327.2337.4 347. .|3530388 aa-ra 5388.8
34 296.6306.6310.6326.53 46.5856.4366.4 376
36 5.7305.3335.0344.7 36
38 27672 95.9304. 8314.2323.6332. 35
40 | 812. 1|aa1. 33!
42 .8/300.6/309. 32
44 .6/280.2 207, 31
46 B277. glsss. 30
48 .3/266.2274. 29
50 -11264.8262. 2y
AR OLUMNS.
on: 4 Z-Bars 647 X74". 1 Web Plate §”¢74". 2 Side Plates 14" wide.
il = o t‘-___"r-_"__"w' | = i | A = ] -
g [Sdn|San | |Bax (54 G20 |G [F 2 [328
3¢ (157057 (147 107 407 | 127 (Lot | 15[
a |A99|237 (234|237 (394|284 | 244|234 | 2A
ol e A AT AR e RCR e B A e TACH ) BC IS TACH ST RCH (o)
§ |BAC AT | A A A AT | L s
=="% S i ) [ i i
28] I | I :
m} 380. 6391 1 401 6412. 1l4sz 6433.1
u
28 (347.4358.3369.1 33003909401 6412.1422.6431
80 [336.7347.2357.0/368.4378.9 380.5(400.1410.74
32 [326.01336.33486.6/356. 367.1.377.8387.8;397.94
34 25.2335.2(345.2/355.1366.2(875.2/385.1/3
36 (3 14.2/324.0(333.6343.3 363.0/362.7 372.4/3
38 2 03.21312.6(322.0331.4 340.8(350.2359.6,3
40 2 92.21'301.3 10-4i319 .b B828.6337. Tlsiﬁ. 3
42 2 81.2/200.0298.8/30%.6316.4/325.2 334.0/342
Evs 70:2278.7287.2295.7 304.2.312.7 321.2 326
a8 §9.1267.4275.6253.8 202.1300.3308.531¢
248.1256.1264.0272.0270.8287.8205.73
_ao 29.5237.1244.8(252.4'260.0267.6 275.3 283.0 2

To the above weights of column shafis add the weight of rivets:
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l THE CARNEGIE STEEL COMPANY. LIMITED 4

il

| Z-BAR COLUMN DIMENSIONS.
Gyl

14” COLUMNS.
4 Z-Bars 6757/ <1477,
1 Web Plate 8/ x 4377
2 Side Plates 147 wida,

Thickness | |

| of A°S B C D
| Side Plates. | I

'Z

14”._00LUMZ‘NE!_._
4 Z-Bars 6147 %
1 Web Plate 8" x
2 Side Plates 1477 mds.

Thickness | i
eerepy il A B. | .o D
Side Plates | |
3 193¢ 6}3 1% 10
:’n 1943 7 174 10§
1974 T 1% 101
,1ﬂ 20 734 1% 104
% 20, 7 1% | 10%
$ ‘ % | T 1% | 104
201 7 1% 10
| 204 7 1% | 10y
B e ! 1% 10%




STEEL COMPANY, LIMITED

CARNRGIE

THE

SATFE LOADS IN TONS OF 2,000 POUNDS.

CONSTANT DIMENSION Z-BAR COLUMNS.

SQUARE ENDS.

(12,000 Ibs, for lengths of 80 radii or under.

Allowed stresses per square inch;

5
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ll'd'.i

safety factor 4,
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THE CARNEGIE STEEL COMPANY, LIMITHED

CONSTANT DIMENSION Z-BAR COLUMNS.

Constant dimensions are given on the sketeh above for all columns,
blo dimansions seo bolow, Al rivets 34" din.  Open holes for 25" rivets or bolta.

Web tie plates 97x ﬁ” 10 —8"
Flange tio plates 8 x /" x 0"—11”
For all columns 54" metal and over, tie plates are 84" thick.
All tie plates spaced about 3'-0° center to canter.

}fnnl] colummns less than 547 metal.

Inuthn|A!B|C D | @

i ’13%”31’ ", 13%” 47,77 1‘1‘5” 4% | 3%0
_ Ay sla 7y %u : 13%}! 4%!1 ”‘i” 437 31%”
; X sl’l” X T’PFH .| 1877 . 4t 1%” | 5 311“;;
W x 8167 x 277 | 18X | Ayt | 15677 | 43677 | 8347
" 8!‘6” X 1nﬁn 5 13%1) 4%;1 1%!; 4}{;: | 8‘1’8”
‘81%” x 5)} - 12%}') 4(! 112“;; ﬁ;; 31-1,”
: : ’ Ia}i” X H” 1 12%;1 411‘1.1 1[1“11 | 4;4;} 3%11
IR x 80,7 x 70 | 127677 | Avgrr | A& | AN | B3

x sﬁ)f x KI)‘ i ls%l’ 4’? 1+*ll ‘ 5‘} | srl"f
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Allowed stresses per square inch; | 12,000 Ibs. for leagihs of 90 radii or under

- for lengths over 90 radii.

|
0
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STEEL COMPANY, LIMITHD,
:I 17,100-5

SQUARE ENDS.

CHANNEL COLUMNS.

CARNBEGLE

safely factor 4.

8"

THE

SAFE LOADS IN TONS OF 2,000 POU
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To the above weights of column shafts add the weight of rivets and lattice bat
The sife loads given in this and the following tables on channel columns i
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composing the column.
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LIMITED

COMPANY,

THE CARNEGIE STEEL

gtha of 0 radii or under,
gths over 90 radii.

,000 POUNDS.
LUMNS.
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or under,

for 1engths over 90 radii.
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21000 Tbs. tor leagths oi 80 radii
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SQUARE ENDS,
| re= 3,70, r==3,68,

Allowed stresses per square inch; (
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SAFE LOADS IN TONS OF 2,000 POUNDS.
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To the above weights of column shafis add the weight of rivets and lattice




d or under.
B~ 8"

LIMITED

for lengths over 90 radil.

for lengihs of 00

2

12,000 The.
17,400-571

1

SQUARE ENDS

GIE

uare inch
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CHANNEL COLUMNS.
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Stions. | 212" Chaninels —latticed, or s
| 2-12” Channels and 2 side plates 14" wide.  frC-fy  Oi13”
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safely factar 4,
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SAFE LOADS IN TONS OF 2,000 POUNDS.
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THE CARNHGIE STEEL COMPANY, LIMITED.

ULTIMATE STRENGTH OF COLUMNS.
MEDIUM STEEL.

For different proportions of length in feet (==1)
To least radius of gyration in inches (=r).
Ultimate Strength in Ibs. per square inch :
Column Column Pmﬂolnmn
Square Belring : Pin aud Square Bearing : in Bearing
50000 38000 50000

(T (0 <
Y —geoor 1 w000+ i
To obtain Safe Resistance :
For quiescent loads, as in buildings, divide by 4,
For moving loads, as in bridges, divide by b.

[ Uitimate Strength in Lhe | Titimate Strength in The.
! b | per sguare inch. 1 per square inch.
. Square. | ai:;;i Pin. = Square Fin and

W 3.0 | 48260 | 47440 | 46640

i, 3.2 | 48030 |" 47110 | 46210 B.6 | 38500 | 34630
t 3.4 gﬁg :g;gg g?()g 8.8 | 38180 | 34140
3.6 9.0| 87760 | 83650
!| 3.8 | 47270 | 46010 | 44820 | 92| 87450 | 93160
4,0 | 46090 | 45620 | 44330 0.4 86040 | 32680

| 42 | 46710 | 45210 | 43820 | 9.6| 36530 | 82200
1 44 434‘1)3 ugt?)g iggg 9.8 | 86120 | 81720
i - 4.6 | 461 44 10.0 | 35710 | 31250
l 48 | 45780 | 43930 | 42220 | 102 | 35310 | 30780
' 5.0 | 45460 | 43480 | 41670 | 10.4 | 34900 | 30320
(! 52 | 45120 | 43020 | 41110 | 10.6| 34500 | 29870
{ b4 | 44780 | 42560 | 40540 | 10.8| 34000 | 29420
! 5.6 | 44430 | 42080 | 39970 | 17.0| 33690 | 28970
. 58 | 44070 | 41600 | 39400 | 112! 33200 | 28530
il 60 | 43710 | 41120 | 38520 | 11.4 | 32000 | 28090
il 6.2 | 43340 | 40630 | 38240 | 11.6 | 82510 | 27670
) 64 432& ;gé:g g;% 11.8| 82110 | 27240
Iy 66 | 4 12,0 | 81730 | 26820
i 6.8 | 42200 | 39140 | 36500 | 19,2 81840 | 26410
| 7.0 | 41810 | 38640 | 85920 | 12.4 | 80960 | 26010
1 72 | 41410 | 38140 | 35340, | 12.6| 30580 | 25610
!| 7.4 | 41020 | 37640 | 34770 | 12.8| 80210 | 25210

7.6 | 40620 g‘?ﬁégg 34200 | 13.0| 20830 | 24830




N THE CARNREGIE STEEL COMPANY, LIMITED

1 __ ULTIMATE STRENGTH OF OOLUMNS—Oontinued.
28080 | 22080 | 19470 | 17.5 | 22480 | 17630 | 14490
gsgg gﬁg :g‘% 178 | 22050 | 17240 | 14150
1 180 | 21780 | 16980 | 13520
26850 | 21610 | 18170 | 182 | 21510 | 16740 | 13700
26320 | 21280 | 17860 | 185 | 21100 | 16380 | 13380
25990 goosgg };ﬁg 18.8 | 20720 | 16020 | 13060
25500 1 19.0 | 20460 | 15790 | 12860
25020 | 20020 | 16680 | 192 | 20210 | 15570 | 12660
24700 | 19720 | 16400 | 195 | 19840 | 15240 | 12360
%ggg }%gg ;ggg 19.8 | 19470 | 14920 | 12090
20.0 | 19230 | 14710 | 11910
23400 | 18560 | 15350 | 202 | 19000 | 14500 | 11780
7.0 | 23190 | 18200 | 15100 | 205 | 18650 | 14200 | 11460

172 | 22000 | 15020 | 14850 | 20.8 | 18310 | 18910 | 11210

"RADII OF GYRATION FOR TWO0 ANGLES PLACED BACK T0 BACK.
ANGLES WITH EQUAL LEGS.

o

Thickness| single | | fon Radil of Oyration,
lnches, | GHER singleangie. | T ] T, T,
! 7.75 264 250 | 332 | 349 | 358
16 | 16.73 56.9 242 | 342 | 3.00 | 3.69
# 4.36 14.8 188 | 249 | 267 | 276
1 11.00 374 1.80 | 259 | 277 | 287
4 3.61 12.3 166 | 209 | 226 | 2.3
1 9.00 30.6 148 | 219 | 238 | 248
't 240 82 124 | 1.67 | 1.85 | 1.94
bl 5.84 19.9 148 | 176 | 1.94 | 2.04
X313 2,00 71 1.08 | 147. 1656 | 174
X3z 5.08 | 171 102 | 1656 | 1.74 | 1.8
144 4.9 003 | 125 | 143 | 163
54 336 11.4 088 | 132 | 151 | 1.62
X2l 1.31 4.5 085 | 115 | 1.34 | 1.44
K x2y| XM 250 85 082 | 1.19 | 1.39 | 1.49
g8l A 0.90 3.1 078 | 1.04 | 122 | 1.82
Ex2%| 1 2.25 77 074 | 1.10 | 1.290 | 140
X2y A | 081 28 [ 070 | 094 | 112 | 128
2| % | 200| 68 | 066/ 099 | 1.19 | 1.30

Angles marked * are special.
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THE CARNEGIE STEEL OOMPANY, LIMITHED

RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK. X

ANGLES WITH UNIOU‘L LEGS.

l’ﬁw BN
7

—8 lc

Radii of Gyration given correspond to directions indicated by a.mw hes
P T l AMBAINT

Inches. Inches, g:gg: smgil‘o :ngll I i'__' L. _r_’_____ r
* X34l 440 | 150 2.28 1.21 1.39
*7 x8u 1 950 | 328 219 | 131 1.50
6 x4 3¢ | 361 123 1.93 1.50 1.67
B x4 1 9.00 | 30.6 1.85 1.60 1.79
6 x3u| 4 342 | 17 1.9 1.26 | 143
6 x31 1 850 | 289 1.85 137 | 156
*H x4 % | 823 110 159 | 168 | 175
H x4é % 7.11 24.2 158 | -1.66 | 1.85
b X8l 4 | 256 8.7 1.61 1.33 | 1.50
b X34k 6.67 | 227 1.58 1.42 1.61
5 x3 b | 240 8.2 1.61 1.09 | 1.26
5 x3 | 1 | 68t| 199 | 15 | 118 | 187
*1x8 ]B,-; .2.25 .7 1.44 1.13 1.31
"4 x3 3 b43 185 1.38 1.256 1.46
* x84 £ | 225 7 1.26 | 142 1.60
» x31 15 |543| 185 | 119 | 150 | 1.89
4 x3 e | 200 71 1.27 1.17 1.35
4 %3 3 5.03 17.1 1.21 1.25 1.45
314 %3 s | 1.98 6.6 1.10 | 122 1.40
81ax3 4 4.62 157 1.4 1.0 1.50
S x2y| 1 1.44 49 112 | 096 | 118
814%21%| 11 | 865| 124 | 1.06 | 1.03 | 128
By x2 ¥ | 12 43 1.04 | 074 | 092
31 %2 2.64 9.0 1.00 | 079 | 0.99
8 X214 1 1.31 4.5 085 | 1.00 | 118
8 x2ul w |[2m| 95 | 0901 | 1.056 | 125
"3 %2 Y 1.19 4.0 096 | 075 | 093
*3 x2 | 34 |25 77 | 092 | 080 | 1.00
21 %2 ,"5 0,81 28 079 | 079 | 097
22 | 1< |200| 68 | 075 | 084 ; 1.04

Angles ms arked ® are lpccuI
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P THE CARNEGIE STEEL COMPANY, LIMITED

RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACEK.

ANGLES WITH UNEQUAL LEGS.

r.
P S
- -im1 eesRtate
(L]

ol "
-

‘ 3
-4"!,-
Radii of Gyration given correspond to directions indicated by arrow heads.
Ul | Thicknes, ‘éf;;ﬁf.w?fo}fn | RadiiofGymtion,
P R e [ n [ [ n
%8y 5 | 440 150 | 095 | 337 | 856 | 3.66
| X3%| 1 950 | 323 | 059 | 348 | 368 | 378
Bt | 5 | 361 123 | L7 | 274 | 20 | 301
Pt |1 9.00 | 306 | 1.09 | 28 | 304 | 314
P X8 36 | 342 117 | 099 | 281 | 300 [ 810
| X805 1 850 | 289 | 092 | 208 | 313 | 323
i x4 | 3% | 328 110 | 120 | 220 | 238 | 248
5 X4 A | 242 | 114 | 299 | 248 | 258
X8l P | 256 87 | 1.08 | 236 | 244 | 254
' 7% | 667 | 227 | 096 | 298 | 255 | 265
l ¥ | 240| 82 | 085 | 233 | 251 [ 261
$ | 4i |58 199 | 080 | 242 | 262 [ 27
dr | 29| 77 | 088 | 208 | 224 | 234
i | 543 185 | 081 | 215 | 235 | 245
r 925 | 77 | 107 | 173 | 191 | 200
§|ba3| 185 | 1o | 1st | 201 |24
e (200 71 | 089 17 | 197 | 207
1 |508| w1 | o088 | 138 | 208 | 218
% | 198 66 | 090 | 152 | 171 | 1.80
Ho|aee| 157 | o8 | 161 | 181 | 191
144 | 49 | 074 | 158 | 176 | 136
} | 365 124 | 067 | 166 | 1.86 | 198
¥ [ 195 43 | 057 | 151 | 170 | 1.80
e | 264 00 | 053 | 157 | 177 | 188
Wolist| 45 | o | 181 | 150 | 159
s | 2| o5 | 072 | 137 | 156 | 1.66
¥ | 119 40 | 058 | 1.38 | 1.56 | 1.66
% |225| 77 | 055 | 142 | 168 | 178
}2 08t | 28 | 060 | 1.10 | 128 | 1.39
2001 68 | 056 | 116 | 135 | 146
s marked * are special. .




THE CARNEGIE STEEL COMPANY, LIMITHD.

RADII OF GYRATION FOR ROUND

COLUMNS.
5 Thickness in Inches Varying by Tenthe.
- s — — ——
%-‘g 1 | 2 ’ g A | sl e | | <eAe
EE Gorresponding Radius of Gyration in Inches
"o | 67| 4] 1] 58] 56 54| b2 51| 50
3 108 99| 96| 98| 80| 88| 85| .83 .81
4 |11.88)135( 131|128 (125|122 119 | 1.16 | 1.14
5 | 1.78| 1,70 1.66 | 1.68 | 1.60 | 1.57 | 1.54 | 1.51 | 1.48
6 | 208205202198 195|192 | 180|186 |18
7 1243|240/ 236(233 [ 230 | 227 | 224 [ 221 | 218
8 | 270| 2.76| 272 2.69 | 2.66 | 2.62 | 2,60 | 2.56 | 2.53
9 |8.15|3.11)|3.08( 3.04 | 3.01 | 2.97 | 2.94 | 2.91 | 2.88 | §
10 | 351 | 8.47| 8.44| 3.40 | 3.37 | 3.33 | 3.30 | 3.27 | 3.23
11 | 3.86| 8.82( 3.79| 3.75 | 3.72 | 3.68 | 3.65 | 3.62 | 3.58
12 | 4.21| 418 4.15| 4.11 | 4.08 | 4.04 | 4.01 | 8.97 | 3.94 | §

RADII OF GYRATION FOR SQUARE

COLUMNS.
g! Thickness in Inches Varying by Teaths.
!; 1 .9|.34|.4|.5‘.e a|et
.gé Oarresponding Radius of Gyration in Inches,
2 | 70 | | 62| 65| 63| 61| 59| 58
3 | 118 1,14 1.11| 1.08 | 104 | 1.01 | 98 | 96 | .93
4 | 150|155 1,51 1.47 | .44 | 141 | 138 | 1.35 | 182
5 | 200 196 1.92] 1.89 | 185 [ 1:81 | 1.78 | 175 | 1.71
6 | 241! 2,37 2.33| 2129 | 295 | 2121 | 218 | 215 |.2.11
7 |28 o8 274|270 | 266 | 2.62 | 258 | 2.55 | 251
8 | 323|319/ 315] 3.11 | 2.07 | .08 | 2.99 | 2.96 | 2.92
9 | 363| 859 3.55| 3.51 | 3.48 | 8.4 | 8.40 | 3.3 | 3.32
10 | 4.04| 4.00| 3.96| 3.92 | 358 | .84 | 3.80 | 3.77 | 873
11 | 445|441 4.37) 433 | 429 | 425 | 421 | 4.17 | 413
12 | 486 482 478|474 | 470 | 466 | 462 | 458 | 454




THE QCARNEGIE STEEL COMPANY, LIMITED

ULTIMATE STRENGTH OF HOLLOW ROUND

AND HOLLOW RECTANGULAR CAST
IRON COLUMNS.

Ultimate Strength in Pounds per Square Inch:

Rouxp CoLuMns. RecTANGULAR COLUMNS.

Bauare Bearing: Pin & Square: Pin Bearing: [Square Bearing: Pin &Square: Pin Bearing:

&‘NG 80000 80000 | 80000 _ B8OOOO _ 80000
.;- ‘(121)’ 1_{_‘3{1"1)‘ +L@l H_B(lﬁl}‘ 1+9(121)4 +31,1_2l}’

BO0d® ' 1600d% ' 4004 | ' 32004 ' 6400d* ' 1600d*
I=Length of Column in feet,
—FExternal diameter or le-u,t side of rectangle in inches,

" ROUND GLUMNS, |  RECTANGULAR COLUMNE.
1 Uim{QSmnglhlnlhpwq.m Ultimate Strength in Iba per sq, in.
and
67800 | 62090 52820 70480 66520 62990
65690 60300 55730 68700 60300

64260
i 63530 ~ 57600 | 52690 | 67000 | 61940 | 57600
18 | 61340 | 54030 | 49740 65140 | 59600 | 54960
14 | 560140 | 52810 | 46900 | 63260 | 57RO | 52320

45 | 56040 | 49770 | 44200 | 61950 | 54960 | 49760
40 | 54760 | 47300 | 41630 | 59450 | 52680 | 47300
47 | 52620 | 44040 | 89210 | 57550 | 50460 | 44960
18 | 50530 | 42670 | 96930 | 55670 | 48300 | 42670
10 | 48400 | 40510 | 84780 | 53300 | 46230 | 40510

20 | 48510 33460 32700 | 51940 | 44200 | 83460
2 44600 36520 | 30920 | 50160 42200 36520
42750 34680 20180 | 48400 40400 | 34680
23 | 40980 | 32040 27540 46670 33630 | 82950
& 89280 31310 26030 | 44990 | 36030 31310

87650 | 20770 | 24620 | 43390 | 35310 | 29760
| 86090 | 28320 | 23300 | 41820 33770 | 28320
| 94600 | 20050 | 22070 | 40320 | 92310 | 26950
43180 | 26670 | 20930 | 88870 | 80020 | 256670
31820 | 24460 19860 | 37470 | 20600 | R4460

30530 | 23320 | 18870 | 86120 | 28340 | 23320
20310 | 22250 17940 | 34830 | 27150 | 22250
28140 | 21250 17070 | 33580 | 26030 | 21250
27030 | 20300 16260 | 32300 | 24960 | 20800
25970 | 19410 | 15500 | 31240 | 23040 | 19410

-
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THE CARNEGIE STEEL COMPANTY, LIMITED
8afe Loads in Tons of 2,000 Lbs. for Hollow Round Cast Iron Columas
-1 8= ol v - |Wgh

%." ! I 10| llgfull: e 29 ]E:E.'Mdﬁ
_133_._ __l‘rm‘ _hmhﬁ'l |'Tm|T J!w&.! |f3eln;l.
6| | 26, 23 mau m% Nl alan &s| 2695
6| ¥| % 189 165 . .|. .|124] 3859
6| 7|42 323 28, 24;2[5|:&a‘ e o 141] 4396
6(1° |47 41 86.5/ 31.8 27.6 24.0 210 . . |. .| 157| 4901
6114 52.2 46,0 40,1 34.8 30.2( 26,3 23.0 . .|. .| 17.2| 5376
7| 3| 477 43.1] 885 84.3 an; 26,9 23.&3 21.2 189| 147| 4598
7(17| 61.1 Bb. 49&4&3 9 34.4( 80.6 22.1] 24.2) 18.9| 58.90
7|1%| 67.2 608 543/ 433 42.8) 87.9 837 20,0 267 20.8| 6477
8| 3| 67.9 533 486 44.1] 39?| 358 92.2 289 261 17.1
8{17 | 74.6 637 625 56.7| 5L1 46.0 414 37.3 33.6/ 22.0) 6364
8| 13| 809 828 755 624| 617 55.5 40.9 449 405| 265 8271
0| 3| 63.1] 63.6 589 542 40.6 452 41.2 375 34.1] 194 60.65
9(1 q 8.3 76.2 70.0 64.1) 584 53.2 48.4] 44.1) 25.1) 784D
- O[1%/1088 90.6 022 848 77.6 70.8 64.4 b3.7| 53.4] 80.4| 9494
9 1;,’,1213!1571071 935 001} 82.2 74.8 681 62.0 35.3| 11058
y 9|13 130.613051208111.110L.6 927 84.4) 78.8 69.9/ 39.9 12438
| 10[17 1014 95.9) 898 83.6 77.4 715 65.8 60.5 55.5( 233 8393
| 10]1x s, su&swgnmeé 94.1] 888 70.9 734 67.5] 34.4 107.23
10]174(143.7) !35.81273118.51097101.2' 93.2 85,0 78.7 40.1/124.99
10| 134|162, f15&81441184112421145105.5 97.0' 89.1| 45.4| 141.65
11 (17 114810041035 97.3 910 848 802 78.1[ 67.7( 31.4 98.08
11| 1 130.9133.3126.1/118.61110.9103.3) 97.8 89.4| 82.5( 38.3| 119.48
11 [ 134[163.5/155.9147.5188.6198.7120.8114.8104.1] 96.4] 44.8 139.68
11| 13¢ {185.7177.1/1675157.5147.3137.2120.8118.3100.5 50.9| 158.68
1127 206.6196.0186.3175.1 163.8152.6 144.4131.5 121.8) 56.6) 176.44
12(1 [1280122.9117.2111.0104.7 934/ 92,2 86,1/ 80.4] 34.6| 107.51
12| 114 156.4150.1143.1/135.7 127.9120.2112.6105.2 98.2] 42.2| 131.41
12| 113/183.3175.9167.7150.0149.9140.0132.0123.3115.1) 495 154.10
12 u( 7200.4191,0181,1170.7160.4 150.3140.5131.1| 56.4/ 175.53
12(2 7223.4213.0201.9190.4178.91167.6156,6 146.1| 62.8] 195.75
131 [141.2136.3130.7124.7 118511211058 995 93.5 37.7) 117.53
13| 11¢172.8166.8160.0152.7145.0137.2 120.4121.8114.4] 46.1| 143.86
13| 134 203.0195.9187.9179.3170.3161.1152.0 143.1134.3| 54.2| 163.98
13| 13(231,6223.6214,5204.7194,4 183.9173.5163.3153.9{ 61.9] 192.88
13|27 258.9249,0230.7228.7217.3205.5193.9182.5171.3| 6.1 215.56
141 154314981448138.51323125911951131IDB 40.8] 127.60
141y 18994188.41789169?13...21154.4143.5133.6131 50.1| 15631
14 1}4 15.8208.1199.7190.8181.7172.8163.1 154 1] 53.9| 18867
141 4246.7237.9998.3218.1207.6 19701865 176.2| 67.4| 210,00
14 s 8276.2266,4 255.6244,2232.4 220,6 208.8197.2] 75.4| 235.12
15|11 [167.4162.9157.8152,1146.0139.7133.3 126.8120.4] 44.0| 137.28
151 5200.0198.7186.7179.3171.5163.6155.7.147.9] 54.0| 16848
15(1% bswmzmozu.ammeslmw 63.6/ 198.74
15 |1y 8261.3251.9241.9231.4220.7210.1199.5 72.9| 227 45
1612 1310, 293.0282.5271.2250.5247.5235.5223.6| 81.7/ 254.90
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THE CARNEGIE STEEL COMPANY, LIMITED.

'MOMENTS OF INERTIA OF RECTANGLES.

w..Neutral_ Axis

A ; Vh,dl.h of aceungle in Inches, el .
& % T | %_ s %
.63 6.75 7.88 900 | 1043 | 1125
803 1072 | 1251 1420 | 16.08( 17.86
1333 | 1600 | 1867 | 2183 | 2400| 2667

1898 | 2278 | 2658| 3038 ( 8417 8%
26,04 | 3125 3646 | 4167 | 4687 5208

3466 | 4159 | 4853 | 5546 | 6230 | 69.32
45.00 | b54.00 | 63.00| 7200| 81.00| 00.00
5721 | 6866| 80.10| 9L54 | 10298 | 11443
7146 | 8575 | 100.04 | 114.83 | 12863 | 14292
B7.89 | 10547 | 123.05 | 140.63 | 15820 | 175.78

106.67 | 128,00 | 149,33 | 170.67 | 192.00 | 213.33
127.94 | 1563568 | 179.12 | 204.71 | 230.30 | 2565.89
161.88 | 18225 | 212.63 | 243.00 | R78.98 | 803.75
178.62 | 214,34 | 250.07 | 285,79 [ 821,52 | B857.24
208,83 | 260.00 | 291.67 | 333,33 | 875.00 | 416.67

241.17 | 28041 | 337.64 | 385.88 | 434.11 | 482.34
27729 | 33275 | 38821 | 443.67 | 40913 | 554.58
316,85 | 38022 | 44359 | 506.96 | 570.33 | 633.70
360.00 | 432.00 | 504.00 | 576.00 | 648.00 | 720.00
406.90 | 488.28 | 569.66 | 651.04 | T3242 | 81380

457.71 | 549.25 | 640.79 | 73233 | 824.88 | 01542
51258 | 615.00 | 717.61 | 820,13 | 922.64 | 1025.16
671,67 | 686.00 | 800.33 | 914.67 | 1029.00 | 1143.33
635.13 | 762.16 889,18 | 1016.21 | 1143.23 | 1270.26
703.13 | 843.75 | 984.38 | 1125.00 | 1265.63 | 1406.25

775,81 | 930,97 | 1086.13 | 1241.30 | 1396.46 | 1551.62
85333 | 1024,00 | 1194.67 | 1365.38 | 1536.00 | 1706.67
035.86 | 1123.03 | 1310.20 | 1497.38 | 1684.55 | 1871.72
1023.54 | 122825 | 1432.96 | 1637.67 | 1842.38 | 2047.08
111654 | 1330.84 | 1563.15 | 1786.46 | 2000.76 | 2233.07

1215.00 | 145800 | 1701.00 | 1944.00 | 2187.00 | 2430.00
1319.00 | 1582.90 | 1846.72 | 2110.64 | 2374.35 | 2638.17

1544.77 | 1853.72 | 2162.67 | 2471.62 | 2780.58 | 308953
1666.67 | 2000.00 | 2333.33 | 2666.67 | 8000.00 | 3333.33
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THE CARNEGIE STEEL COMPANY, LIMITED.

EXPLANATION OF TABLES ON
BEAM BOX GIRDERS.

An economical style of box girder well adapted for short
spans is one composed of a pair of 1-Beams with top and bottom
flange plates, Such girders are commonly used for supporting
interior walls in buildings. The tables are prepared to conform’
to standard sizes of I-Beams,

The values given in the tables are founded upon the moments.
of inertia of the various sections. Deductions were made for the
rivet holes in both flanges. The maximum stress in extreme
fibers was limited to 15,000 hs. per square inch, while in the
tabiles on rolled steel beams a fiber stress of 16,000 1bs, was used,
This reduction was made in order to amply compensate for the
deterioration of the metal around the rivet holes from punching.

Box girders should not be used in damp or exposed places,
since the interior surfaces do not readily admit of repainting,

EXAMPLE.

A 137/ brick wall 16 feet high is to be built over an opening of
25 feet. ' What will be the section of the girder required ?

Answer :—Assuming 26 feet as the distance center to center
of bearings the weight of the wall will be 26 X 16 121=50,336
Ihs. or 25.17 tons.

On page 157 we find that a girder composed of two 12%
beams each weighing 31.5 Ibs. per foot and two 147X 14/4
flange plates will carry safely for a span of 26 feet a uniformly
distributed load of 25.37 tons including its own weight. £
ducting the latter, 1.48 tons given in the next column, we fi
23.89 tons for the value of the safe net load which is 1.28 tons!
less than required.  From the following column we find that by
increasing the thickness of the flange plates 4%/ we may add}
1,68 tons to the allowable load, This will more than cover the
difference. Hence, the required section will be two 127/ beams
31.5 Ibs, per foot and two 1477 < {4;”/ cover plates,
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THE CARNEGIE

BEAM BOX GIRDERS.

SAFE LOADS IN TONS UNIFORMLY DISTRIBUTED.
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COMPANY,

BTEEL

BEAM BOX GIRDERS.

SAFE LOADS IN TONS UNIFORMLY DISTRIBUTED.
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I'HE CARNEGIE STEEL COMPANY, LIMITED,

HXPLANATION OF TABLES ON RIVETED
PLATE GIRDERS.

Riveted girders are used where rolled beams are insufficient
t carry the load. On page 50 of the lithograph plates will b
found illustrations of various forms of riveted girders. The
sactions with single webs are more economical than those wi
double webs, but the latter are stiffer laterally and sho
always be used where great length of span requires a wide
top flange If the girder is not held in position sideways,
the proportion of length of span to width of flange should not
exceed twenty without making provision for such increase by an
addition of metal in the compression flange beyond that required
by the table

The web of the girder must be made of such thickness that
there will be no tendency to buckle and that the vertical shears
ing stress per square inch will not exceed 10,000 pounds. "
shearing stress is greatest near the supports and is obtained by
dividing half the load upon the girder (provided the load is
symmetrically nppliiﬂ by the web section  The first condition
(security against buckling) is attained when this shearing stress

12,000
does not exceed d2 in which d represents the

3,00018
depth of girder out to out of flange angles and t the thickness o
one web plate in inches.  Ordinarily this formula gives a lower
stress per square inch than 10,000 pounds, so that both condis
tions are usually attained when the first is. Instead of increasing
the thickness of the web it may be stiffened by means of verti
angles riveted to it at proper intervals, These latter should
always be less than the depth of the girder, at least near the
ends, but toward the middle of the girder the stificners may be
placed further apart or entirely omitted. Stiffeners should always
be used at or near the supports and at any other point wi
there is a concentration of heavy loads., The duty of
stiffeners in such cases is twolold ; first, to prevent buckling
the web; second, to transmit the shear to the web by means
the abutting areas and the rivets, both of which must be su
cient for the purpose,

The rivets generally should be 3{* and the spacing in flanges
ought not to exceed six inches and should be closer for he
flanges ; but in all cases it should be close at the ends, say th
inches for a distance equal to the depth of the girder. Where
loads are great especial calculation for rivet spacing should be
made, ;

The unsupported width of flange plates subjected to compre
sion should not exceed 32 times their thickness, nor should th

18]




THE CARNBGIE STEEL COMPANY, LIMITED

flange plates extend beyond the outer line of rivets more than
¥e inches, nor more than cight times their thickness,

- The term *“ flange,"’ as applied to the riveted girders, embraces
the metal in top or bottom of girder exclusive of web plate ;
in the case of a rolled beam or channel with top and bottom
fes, all the metal exclusive of that part of the web between

Girders intended to carry plastering should be limited in depth
m out to out to ¢ of the span length ( 6/ per foot); other-
Wise the deflection is liable to cause the plastering to crack,
¢ following pages, Nos. 163 to 166 inclusive, furnish a
eady means of determining the sections of plate or box girders
tcessary to carry specified loads for spans varying from 20 to 40
eet, center to center of bearings.
. The **Safe Loads’ are given for the section shown and in
plumns headed “* Increase in Safe Load ' is given the increase
m safe load for each ;77 increase in thickness of flange plates. _
lhe flange plates may be altered in width and thickness, pro-
e the section remains the same as that required in the table
il the coriditions in regard to unsupported width be fulfilled.

|
EXAMPLE.

A 30” box girder is to carry a load of 80 tons over a clear
of 30 feet.  What section of girder is required ?  The span
center to center of bearings we will assume to be 31 feet.
n the table, page 165, the safe load for this span and for the
shown is found to be 72.65 tons including weight of
der, which latter, according to the table, may be assumed at
3.5 tons. The total load to be carried is, therefore, 83.5
The increase in safe load for {;// increase in thickness of
plate given in the table is 4.27 tons. The thickness of
ge plate is then obtained as follows : 83.5 tons—j2.65
s=10.85 tons. This-+4.27 tons is very nearly 3. FEach
Plale, therefore, must be increased by s’/ making a
ptal thickness of flange plate of %/”. -

The section of the girder is then composed of two go”x 13
eb plates, two 167/ /7 flange plates (which could be made
X 147 or 207 x /7, ete.—see previous note) and four
%3447 X ¥4’ flange angles. ' The shear in one web is
§X 2,000

g 12,000

it buckling, since it is less tlmnl d* " which, in
B 3,0001%

or 2,785 pounds per square inch which is also safe

is case, is 5,454 pounds,
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PLATE GIRDERS.

SAFE LOADS IN TONS UNIFORMLY DISTRIBUTED.

The above values are founded on the moments of inertia of £
sections using a maximum fiber stress of 15,000 1bs. per square ing
}4/7 rivet holes in both flanges deducted, Weights of gind

nd to lengths center to center of bearings and include n

heads, stiffeners and fillers.

& $24
=R & = g
i I
e | :\e 5 -
£ B
3-5 S & &
5= 3 o
% L %35’ FailEs |,
i §§-h S ET :“;'ﬁ? §§.-§ 2%
2 5% (289235 5L | ¥
= > :‘:-s g g= .p? B
ELBA =0
20 | 93.67 | 162 | 4.62 05 [105.82 | 1.70
91 | 8922 | 169 | 438 | 05 [10078| 177
22 | 85,15 | 1.76 | 4.19 06 | 96.20 | 1.84
23 | 8146 [ 186 | 400 | 06 | 8201 | 195
24 | 78.07 | 1.93 | 3.83 06 | 8818 | 2.02
25 | 74.94 | 2.01 | 3.68 06 | 84.65 | 2.09
26 | 72.06 | 207 | 3,54 07 | 8139 217
27 | 69.40 | 214 | 3.42 07 | 7838 | 2.24
28 | 6691 | 221 | 329 P 5. 2.3
20 | 64.60 | 231 | 3.17 7298 | 242
80 | 6245 | 238 | 3.07 08 | 70,55 | 2.49
31 | 6044 | 245 | 297 08 | 68.26| 2,56
82 | 5855 | 252 | 288 08 | 66,14 2.64
83 | 66.77 | 259 | 279 08 | 6413 | 271
84 | 65.11 | 2.66 | 2.70 00 | 6224 278
% | 5358 (273 | 263 | .09 | 6046 285
86 | 52.04 | 283 | 2.56 09 | 6879 | 2.06
87 | 50.68 | 290 | 249 09 | 57.20| 8.08
38 | 49.90 | 297 | 242 | .10 | 8570 811
39 | 48.08 | 8.04 | 237 A0 | 6427 | 818
40 | 4688 | 311 | 231 A0 | 62,90 | 3.25

\Increase in safe load

33"x15" Web Plate.
12"x34" Flange Plates,

.

for 4" increassin |
or for

thickness of flange |
plates,

Increasein we
of gird

B e e o e O
SELRER
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THE CARNBGIE STEEL COMPANY, LIMITED

PLATE GIRDERS.

SAFE LOADS IN TONS UNIFORMLY DISTRIBUTED.

114 21
& -
XL iy
Ty Xk

B 43 S

i |32 = ' =

s | . %i? .5 g Es C g
5y | 2 S¢(27E5E]| 558 =
AR R ]
v | P !‘ zig_ o gizg

i _|3%&3 |ASEF| 27 i
11835 | 177 554 | .05 |17601(272 | 74 | .06
11270 1.85 | 528 | .05 |167.63 284 ( 7.97 | .06
10757 1.92 | 504 | .06 |160.02 295 | 7.08 | .07
10290 | 2.04 | 482 | .08 |153.06( 812 | 678 | .07
08.61 217 | 4.68 | .06 |146.63( 824 | 644 | .07
9466 | 219 | 444 | 06 [140.82| 836 | 618 | .07
91,02 226 | 427 | .07 |13539|348 | 595 | .08
87.65 | 234 | 411 | 07 |130.38| 859 | 573 | .08
8453 | 241 | 396 | .07 |12573| 871 | 552 | .08
81,61 | 253 | 382 | .07 |121.38| 888 | 534 | .09

®| 789|260 370 [ 08 |117.35/4.00 | 517 | .09
263 | 358 | .08 |11356/4.12 | 498 | .09

BI6| 27 | 346 | 08 11001 433 | 4S5 | .10
7172|282 | 336 | .08 [10667| 435 | 470 | .10
60.61 | 289 | 327 | .09 |10355|447 | 455 | .10
67.62( 298 | 317 | .09 |100.58| 450 | 442 | .10
65.75 ( 3.09 | 307 | .09 | 9778|476 [ 480 | .1
63.97 816 | 209 | .09 | 9515|487 | 448 | .t
6228 924 [ 201 | .10 | 9264|490 | 407 | .11
6060|831 | 285 | .10 | 9027|511 | 897 | .12
59.14 | 339 | 2. 10 | 8800 528 | 387 | .12

|

The above values are founded on the moments of inertia of the

using a maximum fiber stress of 15,000 lbs. per square inch ;

rivet holes in both flanges deducted. Weights of girders

TE to lengths center to center of bearings and include rivet
stiffeners and fillers.
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BOX GIRDERS.

LOADS IN TONS UNIFORMLY DISTRIBUTED.
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BOX GIRDERS.
SAFE LOADS IN TONS UNIFORMLY DISTRIBUTED.
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81203 (474 | 742 | 47 {1995 &os‘ 1008 | 21
% (1255 (487 | 720 | 17 [1936|625 | 1075 | .22
%1220 (500 | 699 | .18 |1381 | 643 | 1045 | 22
86| 1186 (517 | 681 | 18 |18 |6.65 | 10.05 | .23
07| 1154 531 | 662 | 19 [177.9 |62 | 989 | 2
81124 (544 | 644 | 19 [1732 690 | 962 | 24
311005 | 558 | 628 20 | 1688 | 7.16 | 9038 | 25
40| 1067 [571 | 612 | 20 [1645 734 | 914 | .26 |

. The above values are founded on the moments of inertia of the

Sections using a maximum fiber stress of 15,000 Ibs. per square inch

" rivet holes in both flanges deducted. Weights of girders l ;

jorrespond 1o lengths center to center of bearings and include river
s, stiffeners and fillers,




THE CAENEGIE STEEL COMPANY, LIMITED.

I-BEAMS AS USED IN FOUNDATIONS.
METHOD OF CALCULATION.

The known quantities in this caleulation are the load (L) on
the column in tons, the allowable bearing capacity per square
foot of ground in tons (b) and the projections p, p’, p? in feel
for the various tiers of beatns.

Figure the separate areas covered by the successive tiers of
beams and divide the load on the column by these areas. o
quotients will give their respective pressures b, b/, b’/ per square
foot. Assume any spacing in inches, generally greatest for the
lowest tier of beams and about 97/ for the top course,

Find the corresponding figure for such spacing and pressure
in the table and multiply it by the corresponding projection,
This product will give the modulus M.

In the table of moduli find the beam corresponding to
product.

For any other spacing or pressure than those given find M.

sh
from the formula Me—p 17 !:—4

EXAMPLE.

Let I-==583 tons. | Assume p==3'-6”, '=5’-3”. p”=l’
Let b= 3 tons. | Then b’=6 tous and b”’—=24 tons.

Use 1 5'” spacing for lowest tier of beams.
s yalt &  ad W “

& | Fgen f i “ 3d W«
Now using the above method of calculation we have for
respective tiers : !
3.5X1.937=6.78=Modulus corresponding to 127 31.5 Ib.
beam,
5.25X 2.450=12.86=Modulus corresponding to 20"/ 75
beam.

1.75X 4.243=7.43=—Modulus corresponding to 12”7 40 _-
beam

e ——

e e —




THH CARNEGIE STEEL COMPANY, LIMITED

ol e [ iR

TABLES GIVING THE SIZE AND WEIGHT
OF BEAMS FOR s-0-12-15-18-24 INCHES,
b-1 TO 50 TONS PER SQUARE FOOT
AND p-~VARIABLE IN FEET.

SPACING OF I-BRAMS.

3

e
2

18"

g|

8210
7.730
7122
6.925
6.505
5.982
5.708
5.755
5.220

BEEEERS

47T

§5E5EEEEE

msgnsai=2Ess3aissEsssE

4.354
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THE CARNEGIE STERL COMPANY, LIMITED

I-BEAMS USED IN WALL FOUNDATIO

METHOD OF CALCULATION,
Let L=Weight of wall per lineal foot in tons

and b=Assumed bearing capacity of ground per square
foot (usually from I to 3 tons) ;

then -t-l;‘=W==Required width of foundation in feet.
w=Width of lowest course of footing-stones.
p=Projection of beams beyond masonry in feet.
s=Spacing of beams center to center in feet,

Evidently the size of beams required will depend upon ¢
strength as cantilevers of a length “p™' sustaining the upw
reaction, which may be regarded as a uniformly distributed |

Thus p b=uniformly distributed load (in tons) on canti
levers per lineal foot of wall
and p b s=uniform load in tons on each beam,

The table on the following page gives the safe lengths «p?
for the various sizes and weights of beams for s=1 foot
“b* ranging from I to 5 tons per square foot. For other valug
of “s', say 157 or 1}/, the table may be used by simply
considering ““b”" inereased in the sameé ratio as s
example below).  As regards the weight of beams, it is advan-

S to assign to ““s’ as great a value as is warranted by th
other considerations which obtain,

EXAMPLE.

The weight of a brick wall together with the load it must
support is 40 tons per lineal foot. The width of the lowes
footing-course of niasonry is 6 feet. Allowing a pressure of :
tons per square foot on the foundation, what size and length
1-Beams :LV’ center to center will be required ?

Answer: 1l=40, b=2, w="6, s=114. ]

Therefore W-=40-+-2=—=20 feet, the required length of beams.
The projection ““p** =14 (20-6)=7 feet.

In order to apply the table (calculated for s—=1/) we must
consider ‘b " increased in the same ratio as *s,” 4, &, b=2x

. 134=3 tons, 5

In the column for 3 tons we find the length 7 feet to

with 20 I-Beams 65 o hs. per foot,
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THE CARNHGIE STEEL COMPANTY

IMITHD

Baseweut Floor Line

E GIVING SAFE LENGTHS OF PROJEC-
TIONS “p” IN FEET (SEE ILLUSTRATION )
FOR “g''=1 FOOT AND VALUES OF “b"

RANGING FROM 1 TO 56 TONS.

- b (T0KS PER SQUARE POOT).

2 l!_",c‘.'l?.}{l

mmo..;j 9.63

4

3

3.
2.90(2.75
2.

2

1

2.07| 1.80, 1.69/1.
1.63 1.41f 1.33 1.26

879
8.07

7.21
6.27
6.86

6.01
512
446
4.00
3.29

2.90
2.51
214

1.80
1.47
1.16

5.95

7.18

. The size of beam for any other pressure is found by multiplying
projection by the square root of the assumed pressure and
g the beam having a projection corresponding to this

under the one ton column.
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THE CARNEGIE STERL UOMPANY, LIMITED

BUCKLED PLATES.

A new form of Buckled Plate, made in long lengths with
several buckles to the plate, is shown on opposite page and is
manufactured by The Carnegie Steel Company, Limited. In.
this form the plate is usually supported at the two long edges only,

Buckled plates are used for the floors of fire-proof buildings
and bridges. They are usually covered with conerete or asphalt
and stone paving, etc. They are generally made in length and
width from 3’ to 47-6/” and in thicknesses of X7 to 38" ; they

are very strong, as indicated by the following table. In order
to allow for some deterioration by corrosion they are, however,
rarely made thinner than Y%, while %7 is a usual thickness
for bridge floors.

There has not yet been a relinble formula devised from which
| the strength of buckled plates can be figured, but from experi-

ments on plates 37-0” square, arched 2/ and well bolted down
on all sides, the following table of quiescent safe loads uni-
| formly distributed has been deduced.

| Approximate ' .
; Safe Losd (ome-fourth of
Thick sight of ultimats Joad ). | Por squars fool,
- au‘;:h. Lhe. ) | .ll.lu

b & 93.0 l 10080 1120

f & 165 | 13888 1544
W7l o5 | omed | swo

The resistance of buckled plates bolted or riveted down all

around is double the resistance of the s plate merely supported
all around and if the two opposite sides are unsupported,
resistance is reduced in the proportion of 8 to 3.
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Widths of Flan
and ﬁlleh.s'

1B

thes
Buckles in
one Plate,

Vi and £
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Fillets Side 11
12, |wi &J;
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the plate for stiffeners,

Fei15%" 697 (1108
e 1151 10 8

#9 | 717" 1108
7470 | 637" 1108
Eif fnaet
=10 - 1to

” l'-l&? Nto8
#1080 #1201 1o 9
¥-1012 2672 |t to 10
g-101771 10 15
4377 |1 10 b
13-124" 1 only,
| gt i vo?

_ I longer than 1’6", then use angles riveted across

nimmo—d” Proforably made alike . .

byl
a1
a-ri

=
-
e
e
T I3

81547 |

Letters \\?, Wr and
The |

ade by splicing with bars, angles or

)ll holes in plate must be same size, as holes of
ate will increase the cost of the

nﬁubul that will increase the cost of the plate,

_m nt’n_ew dies will be at an additional cost,

Ay -

Letters L, In, I2 lnd‘la refer to dimensions in lengih of plate,

2 refer to dimensions in width of plate,
ine between buckle and flange or fillet is not sharply defined on plates,
Plates are made of steel and may be either 1{, & or 8¢ inch thick.

If plates of greater length than given in the table are required, they may be

eren

Marimum—§",

Bestroito e

co o Prefarably made alike
Kintmam~2" e St 1o exceed ¢ N mum—g",

Ninimum-—2"
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tees,
Connection holes are made cither for 3" or diameter bolts or rivets, but
h’ t diameters in the same

ate,
Buckles of different lengths ({.} and widths (W) may be used in the same
ckles of other dimensions than given in this table may be made, but the

e ol @ ® @ @
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THE CARNEGIE STEEL COMPANY, LIMITED

TROUGH-PLATE FLOORING.

The trough and corrugated plate sections shown on page 28 an
used for floors of bridges and fire proof buildings, as shown Fig. 6,

e 51.

The following tables give weights per lincal foot of each rolled
section and per square foot of floor surface for thicknesses va
by o inch; also the section modulus for one foot in wid
and the safe loads per square foot for spans of different lengthd
using fiber stresses of 12,000 and 10,000 Ibs.

% A& T TN EER
) aN ! i b D I
< B T S R T,
il PROPERTIES OF TROUGH SEOTION.
. Swlionindaxb.”; ...... MI10 | Mit | Mi2 | M13 | Mid.
1" Thicknessofbase . . . . . . 1 1 3
I Weight per lineal foot . . . . | 163 a5 | 18% |21 |08
] Weight per square foot 25.00 | 28.15 | 81.31 | 84.48 | 3774

SAFE LOADS IN POUNDS PER SQUARE FOOT OF FLOOR FOR SPANS OF

111 . ot .
','i Section Modulus for 1/ in width . | 11.56 | 13,06 | 1457 | 16.12 | 17.67
i
! DIFFERENT LENGTHS,

g Mi0 M1 Mi2 Mi3 Mis
% e e e

3690 | 3083 4179 | 3483 | 4662| 3885 | 5158 | 4208 | 5654 | 4
2560 | 2141 | 2002 2418 | 8238 | 2608 | 8582 | 2085 | 3927 | &
1887 1573 | 2132 | 1777 | 2379 1983 | 2632 | 2193 | 2585 | 2404
1445 1204 | 1633 | 1361 | 1821 | 1517 | 2015| 1679| 2209 | 1841

1142 9521 1200| 1075 | 1439 1199| 1592 1327 | 1745 | 1454
925( 7711 1045| 871 1166 972 1200| 1075| 1414|1178
764 637( 864| 720 063| 803| 1066| 888[ 1168
642 535( 726) 605 800| 674| 806( 747| 982

547| 456 618| 515

472| 303| 533| 444| 505| 496| 658| H48| 721
411] 343| 464| 387| 518| 432 573| 478| 628
361 301)| 408| 340| 455( 879( 5041 420| 552
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THR CARNEGIE STEEL COMPANY, LIMITHD

CORRUGATED PLATE FLOORING.
M 33 =)

- &------.;,W‘L-.-----ai

momms OF mnmmm PLATE.

A 1\?0 M31 | M32 | M33 | M34 | M35
688 01 me 1

Wiight per lineal foot . | 8.1 | 10 19 | 125 | o1 | obim

ﬁtm square foot | 11.05 | 13.78 | 16.50 | 17.47 | 20.39 | 23.30

: ulus for 17
Sawidih, . . . . 110 | 155 1.95| 828 | 884 | 4.89

SAFE LOADS IN LBS. PER SQUARE FOOT OF FLOOR.
M30 M31 M32
10,000 Ibs. | 12,000 Tbs, | 10,000 Ibs. | 12,000 Ibs. | 10,000 T

150

M34 :
12,000 be, | 10,000 Ibs, | 12,000 Ths. | 10,000 Ibs, | 12,000 Ibs, | 10,000 Ibs.

1049 874 1228 | 1023 | 1404 | 1170
728 83 | T 97 813
635 446 627 | 523 17 598

[ 400 549 458
324 270 79 816 433 361
262 218 307 256 851 203
217 181 254 212 200 242
_ 182 152 218 178 244 203
. 155 129 182 152 208 173
14 194 112 157 131 179 149
15 117 =) 136 18 156 130
16 108 86 120 | 100 187 114

Safe loads given include weight of section, .
#ight per square foot given does not include weight of splice plate, |
3

|
s |
< il



THE CARNEGIE STEEL COMPANY, LIMITED

CORRUGATED AND GALVANIZED
SHEETS.

Corrugated sheets are used for roofs and sides of buildings.
They are usually laid directly upon the purlins in roofs and held
in place by means of clips of hoop iron, which encircle the
purlin and are placed in distances of about twelve inches apart.
Special care must be taken that the pﬁ)jecling edges of the
corrugated sheets at the eaves and gable ends of the roof
are well secured, otherwise the wind will loosen the sheets
and fold them up.

The corrugations are made of various sizes; the smaller
present a more pleasing appearance to the eye, while the larger
are stiffer and will span a greater distance, thereby permitting
the purlins to be placed further apart. The sizes of sheels
generally used for both roofing and siding are Nos. 2o and
2z, B. W. G,

By one corrugation is meant the double curve between
corresponding points, and by depth of corrugation the great
deviation from the straight line measured between the concave
surfaces of the corrugated sheet.

The corrugations are 2.425” long measured on the s

line ; they require a length of sheet of 2.725” to make o
corrugation and the depth of corrugation is 2177,  One
corrugation is allowed for lap in the width of the sheet and
67 in the length for the usual pitch of roof of two to one
Sheets can be corrugated of any length not exceeding ten
feet. ‘The most advantageous width is 3014/ which (allowi
1477 for irregularities) will make eleven corrugations=30//,
making allowance for laps will cover 247/ of the surface of
the roof.

By actual trial it is found that corregated sheet No. 20
spanning 6 feet will begin to give a permanent deflection f
a load of 30 Ibs. per square foot, and that it will co
with a load of 60 Ibs. per square foot. The distance betw
centers of purlins should therefore not exceed 6 feet
preferably be Jess than this.




THE CARNEGIE STEEL COMPANY, LIMITRD.

CORRUGATIED SHEETS.

The following table is calculated for sheets 302527/ wide before
‘tormugating.

1 2 Weight pe uare of 100 square fast =
B | Ty | et re fare of (00 i

354 (350 | s tedimesmeiogiad |
ar one ¢orru, L
?éﬁ ;é -fa‘&tfmhuumgtaﬁ: 5,-3
!‘ !, 5’ 8’ 7; 8’ o’ 10/ Eé
Tnch. | Lbs | Ibs, Lbs,

16 | .065 | 2.61 | 3.28 | 365 | ¢ 353 | 8560 | 848 | 846 | 295
049 | 1.97 | 248 | 275 | 270 | 267 | 264 | 262 | 261 | 2.31
035 | 140 | 1.76 | 196 | 162 | 190 | 188 | 186 | 185 | 1.74
028 | 112 | 141 | 156 | 154 | 152 | 150 | 149 | 148 | 1.46
022 | 88| 111|123 | 421 | 119 | 118 | 117 | 117 | 1.22

018 72| o1 [101] 09| 97| 97| 96 95|1.06

- Nore.—For weights per square laid with one and one-half lap I
#dd to above b per cent. For weights per square laid with two |
add to above 10 per cent. 3

TRANSVERSE STRENGTH.

l=Unsupported length of sheet in inches.
t=Thickness of sheet in inches.
b=Width of sheet in inches,

d=Depth of corrugations in inches.
‘W=DBreaking weight distributed in tons.
W= L) L & L poun‘ls.

W 4&951: b, d. £

__99900 t. b. d.
1

W




THE CARNEGIE STEEL COMPANY, LIMITED:

NOTES ON ROOFS AND LOADS FOR SAME,
Angles of roofs as commonly used.

Proprtion | Angie ¢ |Propetion | angle. F
S e e = L e ey S

S

Deg
s | a6 | .. |1aee| x | 26 | 84 | 2
'{5 83 41 1.8028 Y 2 i
v 75 | 80 .o | 20000 13 18_ 2 | 81

APPROXIMATE LOADS PER SQUARE FOOT FOR ROOFS OF SPAMS
UNDER 75 FEET INCLUDING WEIGHT OF TRUSS,

Roof covered with corrugated sheets, unboarded - 8 pount
Roof covered with corrugated sheets, on boards - - 11 *2
Roof covered with slate, on laths - - - 13 .
Same, on boards 117/ thick - - - - 16 .
Raof covered with shingles, on laths - - - 10,
Add to above, if plastered below rafters - - 10
Snow, light, weighs per cubic foot - =1 5to rz

For spans over 75 feet add 4 Ibs, to the above loads per squa
foot,

It is customary to add 30 Ibs. per square foot to the abo
snow and wind when separate calculations are not made.

PRESSURE OF WIND ON ROOFS (Unwin).

a ==Angle of surface of roof with direction of wind.
F==TForce of wind in Ibs. per square foot.

A==Pressure normal to surface of roof==F Sin. al.84 Oos. -1, ]
Be=Pressure perpendicular to direction of wind==F Cot.a Sinal 80
Cw=Pressure parallel to direction of wind==I" Sin. a 1.84 Cos.a.

Augle of roof—a | 5° | 10°| 20°| 30°| 40° | 50°|60° | 70° | 80° |8

A=FX 125 24| 45| .66 | .83 | .95 |1.001.02|1.01
BFX 122 24 | 42| 57 | 84 | .61 | 50| 35/ .
D=eFX 01 04| 15| 38531 78| 55/ 96! .90}
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THE CARNEGIE STEEL COMPANY, LIMITED.

ROOF TRUSSEHS.

for finding stresses in members for roof trusses of
the different types and pitches as given
below and of any span.

" RuLe.—To find the stress in any member multiply the coeffi-
pient given for that member by total dead load carried by truss
=span in feetX distance between trusses in feet X weight per
foot). If the truss is acted upon by wind forces, or other
metrical loading, the stresses in the members must be cal-
ed accordingly and combined with the dead load stresses as

d below.

CPITCE (Depth to Span.)

el

30° I. i L] NoTeE.—Heavy lines
E 1. ! denote compression and
838 | 1.010 light lines tension mem-

675
% :% :7?258 'ggg bers. Loads are con-
a5 A3 500 625  sidered as concentrated
b L08 | 217 | 22U 232 at the joints.
| '__'2 188 217 250 813
750 883 930
589 666 57
625 T2 .833
876 433 | *.500
15656 A67 180
1565 167 80
1 250 288




THE CARNEGIE STEEL COMPANY, LIMITED.

STANDARD WALL BEARING PLATES
I-BEAMS AND CHANNELS.

STANDARD STEEL WALL BEARING PLATES.

87, 4,5 and B/, . ..
47,5 and 07....
e BT el e

Safo Bearing Values in Tons]
Fiates. | "for Plaies Resting on

Size. g E‘E ég . E
2 | &3 B3| 22
60| 37| 18| 27 45

6767 17| 18| 27| 45
8787 §7| 82| 48| 80

Depth of Beam or
Channal,

ag ':g ‘g | Bearing on Wall,

R 87| 87 17| 82 48| 80
9 and 10/, .......... gl graer 17| 48| 72| 1200
9 and 0. ......... 87| 8712/ 37| 48| 72| 120]
127 185 Ibs.........|127[124127 17| 72108 | 180}
1271815 Bs... ...... 12712427 37| 72108 180]
12/71401bs,, 167 142 1bs| 1277 |127:167] 17| 96 | 144 | 240
1277140 1bs,, 1577 14210 127} 1271671 7| 9.6 | 144 | 2000
157160 aud 80 Ibs.... .| 127124187 37| 108 | 162 | 270
157160 and 80 Ibs.. . . .| 1277| 127187(1 7| 108 | 162 | 270

1877, 20’7 and 247, . ...[16/7|16//x161 77| 128 | 19.2 | 320

, Use the thicker plate for bearing values exceeding those gi
umler common brickwork.

Safe bearing values given in above mble are figured on
following allowable loads per square inch :

Common brick work 100 Ibs,  First class brickwork 150 1
Ordinary masonry 250 Ibs.

When end reaction exceeds the above safe bearing
special plates will be provided. 207 and 24/ beams will
require special calculations.

End reaction for uniformly distributed load equn.ls load
beam divided by 2.

Pearing area in square inches equals end reaction in
divided by the allowable bearing per square inch.
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THE CARNEGIE STEEL COMPANY. LIMITED.

DARD WALL ANCHORS FOR BEAMS AND CHANNELS.

) =

R s . 2. e e

|

- = i -
had 8

No. 4. No, 3. No., 2, No, 1.

to B 2154 |
s3T50
10to24 8 4|

8 o = .
gl 6|8f'.t9 v

| 87x25 | t : [_"*[ 2
12024 | 8 X% | 1% 10to24 1 118 ) 34
Sto 5 8x4x3; 2y 6 All h d di i ked
gtﬂ 10 l 8?8:-:’/& Sb‘l 8 |Vare var?ahk,a;‘a are also other figures
12 to 24 6x8x<lg 8 11 |wherenotgiven.

All material for anchors steel, except. Nos. 7 and 8 parts of which may be
or malleable iron,  All anchors are shipped loose and riveted or bolted to_
ms in the field ; and in order to avoid two size holes'in the same plece anchors
uld be so selected that holes for them and their connections may be it".
e weights given above include the bolts or rivets for field connections,
Anchors Nos, 1, 2, 3, 4 and 6 are common in building construction s the split
bolts No. 5, with or without wedges are mostly used for bridge work and
foundations ; the washer for No. 7 on outside of wall may be either a
star or a steel plate ; expansion bolts No, 8 are of use in repair work
_' channels, etc., to brick walls,
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THE CARNEGIE STEEL COMPANY, LIMITED.

STANDARD CAST IRON SEPARATORS F
I-BEAMS.

Separators for 1877, 2077 and 24// beams are made of 5§77 metal,
£ “ 6/ 1o 15/ beams are made of *4// metal,
‘¢ ¢ b beams and under are made of 35’ mefal.

DESIGNATION DISTAKCES, BOLTS. ‘WEIGHTS,
e "
s\ f, £ g
3 35| Z8 22l 5 | 2
2 4|3 |s3 'SE & és gl
2| & g =3 §'= &5 5
2 838 g E

|Imhu. Lbs. |Inches.| Inchesd Inch. | Inches.| Inches! Lbs. ‘
SEPARATORS WITH Two BOLTS.

B1T 4|80 |143¢|73¢ [ 3¢ |12 |9 [S341[.250 | 82
B2| 20 (80, |143¢ |73 | 3¢ [10 |91 |8.41| ¢ | 28
B3| 20|65 [13|7 3¢ (10 (834 |8.28| « | 25
B80| 18|66, [123¢|63¢ | 3¢ | 9 |84 J3.16| « | 18
B4| 15 |80 |135¢|7% | 3 | 7|9 1835| « | 15.
« Bb| 15|60 |123(|63¢ | 3¢ | 714|814 828 « | 15
B7| 15|42 |Uy|6% | 3 | 7|7 |298| « | 15
B8| 12 |40, |11 |6 3| 6 |74 1298 « | 11,
BO| 12 |315103¢ |55 | 37| 6 |7y 292 « | 11,

SEPARATORS WITH ONE BOLT.

B8 121400 |14 16 | ¥ 71 |1491.125 | 10.
BO| 12 (815|103 53¢ | % | . . |7 146 <« | 10.
- Bi1| 10 |25.0 |10%6 (5% | i |. . |63 |140] « | &
B13| 9(210| 955 | 3% |. .[6% 184 « | 7
Bis| 8180 8|4 | ¥ | ... |5x|128] « | &
Bi7| 7|160) 7lax | 3¢ |. . |b3¢|125] <« | 4
BIO| 61225 7|4 | 3| . . [By 12| ¢ | &
Bot| 5| o) 6418 | 3% |. . |4 |6] < | 8|
B2s| 4| 7500 57 (3%¢ | % | . . |4% 148 « | 8.
B77| 8| 5500 508" | 5¢ | . .4 |ozof.09 | 2[5

[y

81



THE CARNEGIE STEEL COMPANY, LIMITED.

NOTES ON STANDARD CONNECTION
ANGLES FOR CARNEGIE I-BEAMS AND
CHANNELS.

Standard connection angles for all sizes and weights of

Standard T-Beams and Channels manufactured by The Camegie
Steel Company, Limited are illustrated on page 183.  These
connections are designed on the basis of an allowable shearing
stress of 10,000 Ihs. per square inch and a bearing stress of
20,000 Ibs. per square inch on rivets or bolts, corresponding
‘with extreme fiber stresses of 16,000 Ibs. per square inch. The
‘number of rivets or bolts required is found to be dependent,
‘in most instances, on their bearing values.
The connections have been proportioned with a view to cov-
ering most cases occurring in ordinary practice with the usual
relations of depth of beam to length of span. In extreme in-
‘stances, however, where beams of short relative span lengths are
loaded to their full capacity or when beams frame apposite each
‘other into another beam with web thickness less than %7/, it
may be found necessary to make provision for additional strength
in the connections. The limiting span lengths, at and above
'll:uch the standard connection angles may be used with perfect
fety, are given in the following table :

Table of Minimum Spans of I-Beams for which Standard Connection
Angles may be Safely Used with Beams Loaded
fo their Full Capacty.

Designation } %j Designation 33 Designation ‘. ii
i g; - | 5 B:fm. Eﬁ
BE Ll e g h ! E‘g._ E

”—80 lhs. 210 | 167-42. lbs, | 10.5 | 777-15, lhs.} 5.0
:-..'| 780, “ 18.0 19/7-40, “ 9.0 67/-1225 ¢ | 6.0

6, « | 170 [« 815 i 75 | 57-975 « | 40
18785, « | 140 | 107-%5. « | 95 |az-75 « |'20
17-8. « | 160 | o721 ¢ | 80 |87-55 « | 20

.60, “ | 125 | 8~-18 © 6.5

IIl
{
g.

. it
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THE CARNEGIE STEEL COMPANY, LIMITED,

STANDARD CONNECTION ANGLES
FOR I-BEAMS AND CHANNELS.

% 4"x % L—16"1g, Weight 38.4 Ibs.

6"x 4"x 34" L-0"%10%5"1g. 6"x ¢"x 1 L-o8"lg.
sl Weight 28 ibs. é'}f. Weight 21.9 ibs.
! 1 ¥ T s 516

tor 1571's

and C's

H i | H |
O O g T
6"x 4"x W' L-o's"lg.

¢ Weight 13.8 1bs.

6"x 4"x 'L o™13{"g.
—SF Weight 5.6 Ibs.
23

= ".‘.
> for 3"and 4" I's
e ! andL's
¥
D‘l - L]

s &

Field X"
Ri;m All holes for 3{" Bolis or Rivets.

Bolts. The weights of ¢ i include shop and field rivets,
A 234" gauge on all 4"legs,
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THE CARNEGIE STEEL COMPANY, LIMITED.

CONNECTIONS FOR DIFFERENT DEPTHS
OF BEAMS FRAMING OPPOSITE.

]

for 1's abole 75 #
15"1 and 12"l,

10" and 81,
g"1 and 81,

10"l and 6"1.
9"l and 6"1,
81 and 6"1,
71 and 6"1,

o
g (‘] ,t..ul L', Standard connection angles
o P;f — R mcld on lnrger beams
’ od JO or _) oo "; unless gauge exceeds a}{®

= on special angles of smaller
7’1- 12”1 and 6”1, beams.

I's
u"
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THE CARNEGIE STEEL COMPANY, LIMITED.

STANDARD SPACING AND DIMENSIONS
RIVET AND BOLT HOLES THROUGH

FLANGES

AND CONNECTION

ANGLES OF I-BEAMS.

o
28 8] ol -2 laEglet|uizil
24 33 sZ & .§"°i;g§ § i 328t agg
2| By 528152 a0 Ty 3t 33@.& :
258 fE__ S\ = _ MBS A|E ik
'S ot 46 s |BE|%
24| 9 |1 |4 |Be|¥|up®s | M| g?
& 8% | % 81.5 | |z4|5%l
8 Sigl el W0 B
10 % ;? 10 R | % |Ds|d
AL
20| g0 | % |4 |Sh¢|%|an] o B |y | g | 50 5L
B il [l |1 e
o6 4.5 J’ijl_—'“%r—‘ D
4 8 % |24 _
18 g%m«:afgu 13> '_'%
| 58 . selal T8 11 (5]
100 | % 6% | } 71375 | % |2% ;
AR s it
85 o ) 6 :4175‘ 8 iz 552 §
80 4 gl 14y | 1 12.25 A K ;
7 | % B 14.75 5
16| 1 : A 513,5\3«5 | 2l
60 3y gé%% H ‘—-13?3 S g .
5 & & ‘ “ |14 5%
AL NRE kel
43 | 4 3_|L5.l_,,4. Al 78 w |8
ol & [els [8%] 12| & )% aef
Weights in heavy print are standard, others are special.

All holes for connection

s to be for 3 7/ rivets or bolts.




THE CARNEGIE STEEL COMPANY, LIMITED
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THE CARNEGIE STEEL COMPANY, LIMITED.

CONNECTIONS FOR CONSTANT DIMENSI
Z-BAR COLUMNS.
The number of tons indicated denote the end resctions of lead on beams for columas of
1" metal and above. Pwy"nmlndmlimby 15 per eant

ST ICTRE oz

i |Biie] | et | |

8ketch of Counections.
..' =
'

.{);- ] @y ' N0 1@ Q afl
T ] | leiiitel| |ofl i o] | (@l :
LTI et | 1
] ! | (S 9 o |
! i |: P-4 u ',‘I , I < |
L (N '_.'_JI_._._ 1 =1
Reaction.| 4.4 Tona, BSTons, | 17.7 Tons, 26.5 Tonx

Size and weight of material used for connections.

208 Bigudn g 11" |u.3§m 1'—1”1!.3-/;3: 17 L8 3:8/ 1
lfﬂln‘f; drivets 247 dia. /1L 6x3te! ¥ 1-47/11, 828 '4: r g J;Lau"l 1'-1"
N ihe 6 rivefs 34" dia, (2193 -{Bgrals a:a:s
Gt | ariuu s: & o' 544 |s Fills 31% u’-l
s 10 rivets 1, dis, * 14 rivels 3 5
Weight, 190, | 24lbs { 44 1bs, | 63 1hs.

= T T =
{ | 1| =l | IS
- H ’l . ) .1 = '_ .—] ‘ of I.
Ii- 5 ite . Il | i
H

Sketch of Connections,
o
—
& ifJ ;U ==

q D
€ i
fzif ;

fogoo]

Rasction.. 4.4 Tons, 8.8 Tons, l?‘{!‘mu. |
Sizs and weight of material used for tior
RIS Blguinig =117 iL3 gL 8 Ui g
lﬂgiﬁuiu’ﬁ‘ﬁ: G }éxgé;n'-u"m Y-te (eediensd o
e B -5 Ta !
Gonnt'n. ‘ 0 ot [ dia {7 rivets '
Weaght| et | fhe | WD | B8 Ihx.
L]
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THE CARNEGIE STEEL COMPANY, LIMITED.

DETATLS OF SPLICES AND CONNECTIONS FOR
I-BEAMS TO CONSTANT DIMENSION
Z-BAR CJOLU'MNB

1= jpERETeN L0

R e L

" Metal and above 17.7 tons. 5)e" Metal and above 26.5 tons.
éucﬂ jon of other details see page
L h:?ta f"’ d“l:m:ur o 5
plnm 13" by thickness of ZV by ' &' long.
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THE CARNEGIE STEEL COMPANY, LIMITED,

CONVENTIONAL SIGNS FOR RIVETING.

i
Flattened to 14"

or Cuunlcl:!unk and Flattened to 3" Flattened to }i‘:
ot chipped.

i O 0 o 2D @

I

SIZES OF RIVET HEADS
AND
CLEARANCES FOR MACHINE DRIVING.

SIZE HEAD, COUNTER SUNE.
Diam, | Height. |Diam. | Dopth | Diam. |

% | A | X
T L B I

% | K| % | 1%
it 17 Ts 13 ;
X | 1% | % | il

e
T .
A
e 3




LIMITED.

L COMPANY,

THE CARNEGIE STEE

ENGTHS OF RIVETS FOR VARIANT GRIPS.

--==s===-Length

~=+Length————-=-w

T | o pooenet SRR SR SRR
] | S RS St SRR, SNSS
m_u..m_ ...m_ Wm.w..aﬂa,.:m mnmﬂuzcmhas 3 zasnwwmwu 4%% .nu.%..w.qu.o .o!{.ms
.MH_M_ 2R antoan ssasas.ww SO .@Aﬁ&ggmm%ma
¥l
BLEES .,./% B $ ﬁﬁw SRS,
= |wmm,%w.wmm 2 SM%M W{%QMUU: ﬁb%ﬁ% 563%..%7
m =g QAR AAANNDED  DOREIIET JNOLEeD Lnovbutde
S —5 p
PlRiE NaRa ARARCHED DRLGWIA NOLLLL LLLODODOD
.nm.um.ﬂ RR  ARARANED  DorbReve ﬂui..ov.o«./..o_o TSRS
x| | REE  anakihawe Wwﬁ%@%... Waw.(.,%ui.ob
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THE CARNEGIE STEEL COMPANY, LIMITED.

EXPLANATION OF TABLES ON RIVETS
AND PINS.
PAGES 193 TO 197 INCLUSIVE.

In transmitting stresses by means of rivets, it is customary to.
disregard the friction between the parts joined, as too uncertain
an element to be relied upon to any extent. The rivets must
then be proportioned for the entire stress which is to be trans-
mitted from one plate.or group of plates to the other, and the
must be of sufficient size and number to present ample resistance
to shearing and afford sufficient bearing area so as not to cause &
crushing of the metal at the rivet holes. 'This latter condition,
while generally observed for pins, is very often entirely over-
looked in riveted work. Its observance, in most cases of riveted
girders with single webs, determines the size and number of
rivets to be used and frequently makes it necessary to adopt a
greater thickness of web than would otherwise be required.h'
Thus, if the web is f? thick, the rivets connecting the s
with the flange angles have a bearing value of only 3,520 lbﬂ
for a 3 7/ rivet, while their shearing value is == 2 X 3,310==6,620
Ihs. per rivet, the rivets being in double shear. Consequer
while the usual thickness of web of floor beams for rmailway
bridges is 3§/, it sometimes becomes necessary for shallow fio or
beams to increase this thickness to 14/ and even 3¢”, in ord er
that the pressure of the rivets upon the semi-intrados of the ri 1
holes be not excessive between the points of support of floor
beam and of application of the load (in which space the
mission of strain from web to flanges takes place).

Pins must be calculated for shearing, bending and beari)
stresses, but one of the latter two only in almost every
determines the size to be used. The stress allowed upon
bearing in bridges proportioned to a factor of safety of five |
usually 12,000 Ibs. and the maximum fiber stress by bendin

-
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THE CARNEGIHE STEEL COMPANY, LIMITED.

15,000 1bs. per square inch.  When groups of bars are connected
o the same pin, as in the lower chords of truss bridges, the sizes
of bars must be so chosen and the bars so placed that at no
point on the pin will there be an excessive bending stress, on the
presumption that all the bars are strained equally per square inch,

Fhie following is the formula for flexure applied to pins :

sz wds i __,r‘ Ad .
32 8

Me=moment of forces for any section through pin.

J=stress per square inch in extreme fibers of pin at that section.

A==area of section ; d==diameter ; m=3.14150.

The forces are assumed to act in a plane passing through the
axis of the pin.

The tables on pages 195 and 196 give the values of M for
different diameters of pin and for different values of 7.

The following examples will illustrate the use of the tables :

L. A pin in the bolster or end shoe of a bridge has to carry a

load of 40,000 1bs. between two points of support ; what size of

“pin is required, assuming the distance between points (i, &

centers) of support of bolster plates and centers of pressure of
“end post plates == 214772

“p

Ansiver -—Bending moments=20,000 Ibs, X 2 14==50,000 inch

Mbs., therefore, 3%/ pin required for 15,000 Ibs. fiber stress,
the allowed moment for 3177 — 50,600 as per table.
Required the thickness of metal in the top chord or in a

st of a bridge that will give sufficient bearing area to a 3347

having to transmit a stress of 60,700 Ihs.; the allowed pres-

ire per square inch on bearing being 12,000 Ibs. maximum.
The bearing value of a 33§/ pin for 17/ thickness of plates

" #, or each of the two plates in the chord or post will have to
be 3/ thick.




THE CARNEGIE STEEL COMPANY, LIMITED.
SHEARING AND BEARING VALUE OF RIVETS.
i ALL DIMENSIONS IN INCHES
E:A:E % Areain | Single BEARING VALUE FOR
Trasion | Dol | b, (6000 .|+ | ¢ | 1 | 7
3 | .75 |.1104 | 660 | 1130 | 1410 | 1690
% | 500 |.1963 | 1180 | 1500 | 1880 | 2250 | 2630
s | .625|.3068 | 1840, | 1880 | 2340 | 2810 | 9280
i | 750 | 4418 | 2650 [ 2260 | 2810 | 3380 | 8940
% | 875 (.6013| 3610 | 2630 | 8280 | 3940 | 4590
1 11.000]|.785¢ | 4710 | 3000 | 3750 | 4500 | 5250
_Diammeter of Rivel. | yres jn | Single BEARING VALUE FOR
T |t (2000 | ¥ | % | 1 | %
% | 975 |.1104| 830 | 1410 | 1760 | 2110 | . .=
1% | 500 |.1963 | 1470 | 1880 | 2340 | 2810 | 3280
56 | 625 |.3063 | 2300 4 2340 | 2030 | 3520 | 4100
= % | 750 |.4418 | 3310 [T 2810 | 8520 | 4220 | 4920
% | 875 |.6018 | 4510 | 3280 | 4100 | 4920 | 5740
1 |1.000 | 7854 | 5890 | 8750 | 4690 [ 5620 | 6560
Diamoter of Rivet. | jren in | Single DEARING YALUE FOR "
Inehes, square | Shear at | —— ¥
Fraction, | Decimal, | i0¢be%. | 10,000 1bs. : | % ]
3 | 7 |.1104 | 1100 | 1880 | 2340 | 2810
% | 500 |.1963 | 1960 | 2500 [ 3130 | 3750 |_4380
s¢ | 625 |.3088| 070 | 8130 | 8010 | 4690 | 5470
3 | 750 | 4418 | 4420 [ 5750 | 4690 | 5630
% | 875 |.6013 | 6010 | 4380 | b470 | 6570
L L1000 | 754 | 7es0 | sooo | 6260 |70 ]
I Bazeer o Ve | Area | Singlo | _ BRANING VALUB POR
| Inches, - usre | Shear at
| Fraotion.| Docimal, | inches | 20007 |} | % |
,‘ 3% | 975 |.1104 | 1320 | 2950 | 2930 | 8520
| ¥ | 500 | .1963
| s | .62 | 3063
' i | 50 | 4418
i % | 875 | .6013 g
| 1 (1000 7854 | 2 | 1
T e S e
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THE CARNEGIE STEEL COMPANY, LIMITED.

ARING AND BEARING VALUE OF RIVETS.

DIFFERENT THICKNESSES OF PLATE IN INCHES AY 12,000 LBS, PER SQUARM INCH.

ALL DIMENSIONS IN INCHES,

I EANEENERE AEEE AEN
A R e e s N e i oupenl
om0 | 4220 4690 . . | .. | . .
4500 | 5060 | 5630 | 6190| 6750 . . [ .. | . .
5250| 5910 6560 7220 7880 8530 0190 | 9840 . .
8000 | 6750 | 7500 8250 | 9000] 9750 | 10500 | 11250 | 12000
DIPPRRENT THICKNESSES OF PLATE IN INCHES AT 15,000 LBS. PER SQUARB INCH.
2] v | H E: 13 f 13 1
ol . . | . .
4600| 5280| 5860 . . | . .
5630| 6330 7030| 7720| 840 . . | . . | ..
60| 7380 S200| 9030 9850 | 10670 | 11480 | 12800 | . .
7500|8440 9380 | T0310 | 11250 12190 | 13130 | 14060 | 15000
mmmmsssmnrmumtmnnmmmmmm
- N IS
250 £
i TE 1 A IR 5
750 13130 | 14220 | 15310 | 16410 | . .
! 15000 16250 | 17500 | 18750 | 20000

mmmmurmnnmuummmmmm

e RN R
E | | | i
7810 | 8790

10650

12310

14060 10 | 25000

hﬂwnﬂhlﬂdlmn‘n‘hn-mlﬁtlndlghﬁur
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THE CARNEGIE STEEL COMPANY, LIMITED.

MAXIMUM BENDING MOMENTS OF PINS

WITH EXTREME FIBER STRESSES

VARYING FROM 15,000 To 25,000 POUNDS PER SQUARE INCH. )

t—la—ll—ii—:
D

~
-

- SR BT 3aR AT

-
e

SRR X

Sl

agas

Diamstar of
Pin in in muare
inches, inches,
1 0,785
}g 0,994
1

h‘unﬂ’inl

§ 83%% 2554 &Y

=S EXEAIs] SUIOE RNEE N e
'
=7
[}

§ ¥R 2E3E 3%

EER
zE

-
=

SE5
guzs

18, tﬂh

MOMENTS IN INCH-POUNDS FOR FIBER STRESSES OF

15,000 Ibs.
per
5q, inch.

1470
2100
2880
3830

4970
6320
TR00
9710
11800

18,000 Ibs.

50 ’Jl'-nrnl

1770
2520
3450
4500

5060
7580

HT0 |

11600
14100
17000
20100
23700

27600
H2000

6800
42000
47700
3000
60700
GTH00

84200

20,000 Ibs. | 22,500 Ibs.
per per
#q, inoh. | sq. wmoh

[ 1000 | 220
2800 $140
8830 4310
6100 5740
6630 7460
8430 480
10500 11800
12600 14600
15700 17700
18300 21200
22400 5200
26300 20600

34500
35500 40000
A0S00 45000
46700 52000

BHG00
SO0 67400
G7400 75800
T5500 84500
84200 4700
Q3500 105200
105500 116500
114200 128500
125700 141400
157500 155000
150700 169600
1400 185000
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THE CARNEGIE STEEL COMPANY, LIMITED.

MAXIMUM BENDING MOMENTS OF PINS
WITH EXTREME FIBEA STRESSES
VARYING FROM 15,000 To 25,000 POUNDS PER SQUARE INCH.

MOMENTS IN INCH-POUNDS FOR FIBER STRESSIS
Inmrofllmofl‘in! — t'l___!‘tl. o =
Pin in in square | 15,000 1bs. | 18,000 1bs. | 20,000 Ibs. | 22,500 [bs, 25,000 Ihs,

ar er ar
aadhes, Inches. [ sq.’ inch. sq?irmh. sq.P;;ch. ‘ lq.’inch. lq.pl.:nl.

23274 | BISI00 | 381700 | 424100 | 477100 | 530200
0405 | 33400 | 406100 | 451200 | 507600 | 564000
30650 | 250000 | 431400 | 479400 | 530800 | 599200
SLUI9 | 381500 | 457800 | 5OSTO0 | 572300 | 635900

33,183 404400 485300 530200 606000 | 674000
8472 428200 S13800 | 570600 642300 | T13700
25,785 452900 HE300 GO G700 TS0
87,12 478500 574200 EES000 TITR00 THTS00

SR 2R

o 8455 505100 606100 73500 TETT00 | R41900
4 89,571 532700 G35200 710200 THNO0D | BRTRO0
T 41,283 561200 673400 TA8200 S41800 | 025500
4 42,718 50700 T0S900 TET600 BSGL00 | 984500

i 45,661 | 65 TR300 | 870600 | 970500 | 1088100
7 47178 | 685500 | 822600 | 014000 | 1028200 | 1142500
; 48,707 | 719200 | 863000 1078800 | 1198700
8 60,265 | 754000 | 004800 | 1005300 | 1131000 | 1
315 GL.840 | TRODOO | 947000 | 1053200 | 1184800 | 1316500
81 53,4506 962300 | 1102500 | 1240800 | 1378200
sig 55.088 | 805100 | 1038100 | 1153400 7000 | 1
8 54,745 1085200 | 1 155 1507300
& 58,420 | 044900 | 1133800 | 125 417300 | 1574800
. 60, 132 (846500 1183200 1315400 1470800 1
& 61,802 | 1020400 | 1235300 | 1372500 | 1544100 | 1715700
9 a3.617 | 10735 1288200 | 1431400 | 1610500 | 1780200
" 65,507 1115500 L2700 1491900 1678400
67,201 | 1165500 | 1 1554000 | 1748300 | 1942500
60,020 | 1213400 | 1456100 | 1617900 | 1820100 | 2022300
9g 70,882 | 1262600 | 1515100 | 16800 | 1808000 | 2104300
T2.700 1315100 1575700 1750800 1969000 | 2188500

THO62 | 1364000 | 1637000 | ISION00 | 247400 | 274600
76,500 | 1418100 | 1701700 | 1890800 | 2127100 | 2363500

T8.60 | 1472600 | 1767100 | 1063500 | 2208000 | 2454400
: ; 1903000 | 2114500 | 2378800 | 243100

s 2045700 p
00.70 1820400 | 2165300 | 2430800 | 2744200 | 5040100

05,08 1000100 | 2352100 | 2613400 | 2040100 | 5266800
09,40 2006500 | 2516100 | 2705700 | F145200 | 3104800

£
38
E

—




THE CARNEGIE STEEL COMPANY, LIMITED.

BEARING VALUES OF PINS
FOR ONE INCH THICKNESS OF PLATE.

(=Diameter of Pin> 17/ < Stress per Square Inch.)

| Bearin Bearing

v d £ s _g | Bearing | Bearing
58 Area of | Value at | Value at | g Area of Valua at Value st
5 Pin. 12,000 Lbs, | 15,000 Lbs, R} Pin, | 12,000 Lbs, | 15,000 Lbs
5 : Per 5q, in, | Per sq. in E g | Per sq. in. | Por sq,im
“E s | T | I AL :n,_| 1bs. | Ibs,
1 .785 12000 | } 15000 4,'/;‘ 15.90| 54000( 87500
1% 99413500 16900| 43 16.80| 55500 69400

1.227 | 15000 | 18800 43| 17.72| 57000| 71300
1485 16500  20600( 475 18.67 | 58500 73100
1.787 18000!22500 5 19.64 | 60000| 75000
2.074 19500  24400| 55 20.63| 61500| 76900
2.405| 21000 | 26300| 5'¢{| 21.65| 63000 78800
2.761 | 22500 | 28100 | 535 22.69 64500| 80600

3.142 | 24000 | 30000 5! 23.76| 66000 82500
3.547 | 26500 | 31900| 535 24.85| 67500| 8440C
3.976 27000 | 33800 53| 25.97| 6P000| 86300
4.430| 28500 | 35600 57 27.11| 70500 88100

4.909 | 30000 | 37500 6 | 28.27( 72000 90000
541231500 | 39400| 6% 20.46| 73500 91900
5.940| 33000 |41300| 6% 30.68| 75000 93800
6.492 34500 43100| 63¢ 81.92| 76500 95600

7.089 36000 45000| 6! 33.18, 78000 i
7.870 37500 |46900| 635 34.47 | 79500 99400
8.208 39000 48800| 63 35.79| 81000 101300
8.946 | 40500 | 50800| 67 87.12 82500 103100

3%| 9.621 42000 52500 7 | 8848 -...1_

[ 336/10.32 | 43500  54400| 7! 44.18| 90000 (112500
3% /11.05 |45000 56300| 8 | 50.27 | 96000 120000
Bl 8%11.79 46500 58100| 8% 56.75 102000 137500
9

10

PR

SRR

RN DONLOD b b b et el
Sia-\}#lh! XR}':

-]

oo s
SR

"! 4 |12.57 48000 30000 63.62 108000 135000
|| 4161338 49500 61900 78.564 | 120000150

II 44|14.19 | 51000 |63800|11 95.03 | 132000165
i 43415.03 | 52500 6560012 '113.10 144000 18C




THE CARNEGIE STEEL COMPANY, LIMITED,

STANDARD PIN-NUTS.

ms | PIN-NUTS, PIXS, PIS-NUTS. F
RN TP BRI E
2 EE| 5 /24 & “‘2-53 24| 5
f_glé&i% |G E b U EHEUES
1% |1y sis_ﬂz;g % 085]8% 3% |6 /5 |5y 1y |47
55 13| 8 234 |27% ggi-i.os 4;4%3;& 6 5}5|6}§|1;4’ 6.19
By | 156 8!2;.; 27611 |097]434(8:4| 6 [5:4|63¢ 1% | 619
13|88 |31 Ii.ﬁﬂ 4%]‘3;.; 6|5 E}ﬁ‘i,&{ 5.87
9 1% 3|s 31501 197047 4 |6 |6 |6431% 668
2 3|'s;4J4 1 lzo& 5%1'4 66 |613 1668
214|884 (4 |1 [196]534 4y s|s 613 (1 | 5.82
% 21 | 8 ‘4 a3 1,-4is.as b5 | 43| 6 |63 71.3[1;4 8.58
236 8 |4 |456 |1 322574 4 sls;; i1 | 759
21| 8 ‘4;( 4% 1;{;3.33 614 43¢ | 6 |63¢ (7121 | 7.60
25| 8 |4x 4% 1% 3416515 |6 |3 '}9;4 13 13.06
23 [ 6 4345yt |12 400) 65 |52 [ 6 (8 |0x 124 1486
2| 6 |4 53 | 1 |4.68] 674 | 534 eis 914 |14 [14.00
8 16156 |6y 1xb258715163¢| 6.8 [9:%|1%4118.10
dimensions given above are in inches. Weights refer to untapped nuts.
WOOD SCREWS.
Diameter=number x 0.01325-{-0.056.
% | Diam. | ¥o | Diam. | No, | Diam. | ¥o | Diam. | ¥o | Diam
0| .056] 6 | 35| 12 | 215 18 | 298| 24 | 3
1| 069| 7 | 149 13 | 28| 19 | 308| 25 | .387
p [ 082| 8 | a62) 14 | 21| 20 | 31| 26 | .40t
096 9 | a7 15 | 25571 2t | 334 | 27 | .4n4
A09 10 | a88) 16 | 268 2 | 847 427
ag2 |11 | 200 17 | 281 28 | 361 20 | .440
130 | 458
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THE CARNEGIE STEEL COMPANY, LIMITED.

WEIGHT OF RIVETS AND ROUND HEADED
BOLTS WITHOUT NUTS PER 100.
STEEL.

Length. L I 477 ” 13147
InuE:..I %‘ia. Dia. é % l gﬁ Dia,
1y | 55| 128 | 220 29.3 09| w6l 93
1% | 63| 142 | 241| 924| 482| 721 100,
1% | 70| 165 | 263| 85| 525 7| 107.
2 79 | 169 | 285| 887| 567| 833 114,
2y | 87 | 188 | 80.7| 41.8| 61.0| 88| 121,
21 | 94 | 197 | 328| 449| 652| 944/ 128
23 | 102 | 2.1 | 350| 480/ 695 100. | 136,
8 | 110 | 25 | 872 BLI| 77| 105 | 143
3y 11.7| 239 | 303 543 780 11. | 150, |
81 | 126 | 33 | 415 bv4| 823| 116 | 157
8y | 134 | 267 | 437| 605| 865 122 | 164.
4 11| Bl 459 636 908 138 | 170,
4y | 149 | 294 | 480 667| 950|184 | 177,
415 | 157 | 308 | 502| 69.9| 99.3| 130, | 185
43 | 165 | 822 | 524| 73.0| 104. | 145, | 192,
b 172 | 836 | 545| 76.1| 108, | 150. | 199,
by | 181 | 850 567 792 112, | 156 | 206,
53 | 188 | 364 | 539 83| 116, | 161. | 213,
53 | 196 | 378 | 611! 855/ 120, | 166, | 220,
6 | 204 | %2 | 632 88| 124 | 172 | 27
61 | 209 | 420 | 676 9.1 183 | 184 | A1
7 | 85 44.7‘ 719 101, | 142, | 195. | 955,
7% | 2.1 | 475 | 76.1) 108 | 150, | 206. | 269.
I 8 | 266 | 503 | S06| 114. | 150. | 217, | 284
| 815 | 282 | 531 | 850/ 120. | 167. | 227. | 208
9 | 208 | 559  89.3| 126 | 176, | 239, | 812,
935 | 81.3 | 587 | 93.7| 133. | 185, " 950,
107 | 828 | 614 | 980/ 139, | 198 | 261,
105 | 345 | 642 | 103. | 145. | 202. | 22,
11 86.0 | 67.0 | 107. | 151. | 210, | 284,
1134 | 876 | 69.8 | 111, | 158 l 218, | 205,
127 | 892 | 75 | 115 |.164. | 227, | 306, |
Hads. | 18 | 58 111 13.; m' sso[
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LIMITED.

HEADS AND NUTS.

THE CARNEGIE STEEL COMPANY,

WEIGHT OF 100 BOLTS WITH SQUARE

ﬂ a

_ ¢ _

1in
Ibs.
163
169
174
180
185
106
207
218
229
240
25
262
3
284
205
a7y
339
A0
382
404
26
448
470
402
614
536
A58
218

17.0 | 8.8
21,0 | R6.4

£ 2 gsecazessergspspz-gssceziga

T e o et e g

16.7

»
L]
20
2
8.7
105

|
= |Zs8sneezrgagongagsasrea sassiss| A

| e et o o o

2
128
A
124
5.0

m“mmmwamﬁmmammmumnummummwanm&mnmmm u

e o
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For Gaqu._!nﬁng the Weight of Longer Bolts.
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2.30

©w oPPD ©
[ 8 ol [+ 4]
Pe o225 5

 {Yo.of Nutsin.

100 Ibs.

6800
3480
2050

1280
1170

THE CARNEGIE STEREL COMPANY. LIMITED.
DIMENSIONS AND WEIGHTS OF HOT PRE
SQUARE NUTS. _
The sizes are the usual manufacturers’ not the Franklin Institute Standard, Both weights
_ _l_nl!d:mfwtblulnhhiii
T | | e | R | a0
¥ 15| o | X %
Uy e 3
5" o I 1 O L
A 7.7 it T4 %
i 88| i %
% Ty L % 1
’ 16.7 4 RS 1%
] 17.7 ? S ¢ I
% 228 e 38 1%
¥ 32.3 ¥ 13
AR R IR AL
% 83. $2 % | 1%
1 @8. % |1 | 1
%A 108, ;g' 1% a
: : %
1% 137. i& 1% | 2y
1 145. 1 1% 2!
nﬁf 1886. 15'; 1y 2;{5
1% 247. | 14 | 1% | 2y
1% |- 819, 14 13 .18
15% 400. | 17 | 1% | 8Y
1% 500. | 17 | 1¥ | 3%
1% 620. | 1} | 1% 3y
2 750. | 13} 2 4
234 780. 1% ‘ 2% | 4
2y 930. | 2 21 4y
234 960. | 2% ‘ 23 | 4y
9%’ |1180. | 2% | 2% | 4%
2y |1870. | 2% | 3% 4%
3 | 1810 2‘“ 3 5
8% | 2110. | 2} 3y | 5%
8% 12750. | 3% | 8 8
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THE CARNEGIE STEEL COMPANY, LIMITED.

_Iﬂll.

WR Hentew

-,
=

SURIRM Wwm

Siro of

PRESSHED HEXAGON NUTS.

and sizes are for the unfinished Nut,
Rough

DIMENSIONS AND WEIGHTS OF HOT

be sizes are the usnal manufacturers’ not the Franklin Institute Standard. Both weights

No. of Nuts in

“i'lf(:!ls;:tt:.f Hols, ﬂ;ircl;‘l‘ll? mﬁ::&r:ar mmawm 0 100 1bs.
T s ¥.| % | .8 | 8000
24| 2 5% | 72 | 4170
41| U 3 ¥ | 87 | 2410
68| 1i & % | 101 | 1460
7.1 s % | 101 | 1410
88| % | % |1 1.15 | 1020
140| % | 1% | 130 | 710
147 & | % | 1% | 130 | eso
[ Tagxl & | % 1 P b &%
229 | =« ¥ | 1% | 144 | 420
27.2 gl | % | 13¢ | 1.59 | s70
39. i % | 1% | 173 | 256
44. i % | 1% | 1.88 | 228
50. & |1 15% | 1.88 | 198
57. % | 1 1 | 202 | 176
64. % | 13 1% | 202 | 156
96. % | 1% |:a 2.31 | 104
184. | 14 | 1% | 2y | 260 | 75
180. | 1% | 1% | 3% | 280 | 56
2ss. | 1% | 15% | 2¥ | 318 | 42
800, | 1% | 1w | 8 346 | 334
370. | 1% | 1% | 8% | 375 26.7
480. | 1} | 2 3% | 404 21.5
450. | 113 | 2 3% | 404 | 224
560. | 1% | 2% | 8% | 438 180
560. | 2 2 | 8% | 488 17.7
680. | 2% | 2% | 4 4.62 147
810. | 2 | 2% | ay | 491 12.3
980. | 27 | 2% | a¥% | 520 | 102
1150. | 241 | 8 a4y | 548 8.7
1340. | 2i: | 3% | & 5.77 7.5
1580. | 3% | 8% | 5% | .06 6.3
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THE CARNEGIE STEEL COMPANY, LIMITED.

UPSET SCREW ENDS FOR ROUND
SQUARE BARS.

Dia, of ROUND BARS. SQUARE BARS.
Round o =
Side of | Dia, of | Din. of Buoees of| i, of | Din.of
fuare s?::v‘ m‘:o.fl perim:li Arsa of sua]:-cnltr ‘sﬁrnzl‘n?t purinuh..
Bar, | dnd, | Twread. [ Mo STWES| g | phred, [ Mo,
Inches, | Inches, | Inches. = |;" Cent. | Inches. | Inches,
1 _l == T e
620 | 10 54 3¢ | 820 |10 21
,}é § .&w*w | 21 % | 8|9 3
% | 81| 9 7 1 837 | 8 41
f‘g 1 | 837 8 $8 |1 87| 8 17
¥ |1 (8|8 5 | 1| 0|7 | o8
43 | 13 | 840 7 34 1y (10686 7 | Sir
7% | 1% | 1.066| 7 48 156 11160 | 6 | 38
Yol 1 1065 7 20 | 13 |1160 6 | 20
1 13¢ | 1160 | 6 | B85 114 (1284 | 6 20
14 | 135 | 1.160 | 6 , 19 156 | 1880 | 514 | 84
104 | 1% [ 1984 | 8 80 | 13 1389 | 535 | 20
L | 1% | 1284 | 6 17 13 | 1490 6 | 24
19 | 15¢ 113891 5% | 28 | 1% |1615| 5 8t
11{; 15{‘ [ 1490 | 5 29 176 | 16156 | 5 19
1§ | 1¥ | 1490 | 5 18 2 [1u8| 4 2
15 | 1% 165| 5 | 28 | 2 ’1.337 44 | B
15| 2 [1ne| 4% | 30 | 23 | 1897 | 45 | 38
1% |2 [t72] 43 | 20 | 2 | 1.962 | 435
1{5 21 (1837 | 43¢ | B | 236 | 2087 | 4y
1h) | 25 | 1837 | 435 | 18 | 235 [2087 | 435 |




THE CARNEGIE STEEL: COMPANY, LIMITED.

UPSET SOCREW ENDS.

[CUNTHIUED.)
ROUND BARS. SQUARE BARS.
| Bxcess of Exoess of

Din. of | Dia of Din. of | Dia. of

pset | Sere eads | Effective 5 Effective
Sumu v: Ilnrm“:olft per“rmc]: ’Scmh”ilgd EmPu; | Enorn?t purThT:fI: lorew I:i
End. | Thread. [ No. il End. | Thread. | Xo.

Inches. | Inches. grerBar. | nches, | Inches. "{,::'0;‘;‘;_'
27 | 2550 | 4 23 316 | 2754 | 322 18

I
27% | 2550 | 4 22 | sy (287 | 81 | 22
3 [2629| 8% | 28 | 3836|3004 835 | 28
3% | 2754 | 8% | 28 | 83 3004 | 8% | 19
83 | 2754 | 3% | 21 | 8% [3100] 8y | &
83 |2879| 83 | 26 | 85 3225 | 8i | 2
3y |2879| 8% | 20 | 95 [325| 8 | 19
83% 3004 | 8% | & | 8% 3317 38 20

93 (2004 | 3% | 19 | 8% |s442| 38 | 23
3% [3100| 8% | 22 | 8% |s4u2|3 | 18
56 (825 | 8w | 26 | 4 |ss67|3 | =1
85 (325 | 8% | 21 | 4 [s6%2| 3 | 2
93¢ (8317 8 | 22 | 4 [3602| 8 | 19
3% | 3442 | 3 2t | 43¢ (9928 2% | %
4 3507 (8 | 20 | 4 aoes| 2y | 2
4% |36 | 3 | 20 | 4% | 4158 B | 1
iyl el o] fes| e
4% (4028 | 23 | 2B | .. | .| .| .
A g v T SR ] B

AR A T I D e

. REMARKS.—As upsetting reduces the utrcngr.h bms having the same

diameter at root of thread as that of the lbar invariably break in the screw end

n tested to destruction, without developing the full strength of the bar, It

8 therefore necessary to make up for this loss in strength by an excess of metal

i the upset screw ends over that in the lbar.

. The above table is the result of numerous tests on finished bars made by

The Carnegie Steel Company, Limited, aind gives proportions that will cause the
_. to break in the body in preference to the upset end,

‘The screw threads in above table are the Franklin Institute standard.

. To make ore upset end for 5 length of thread allow 6 length of rod

additional,
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THE CARNEGIE STEEL COMPANY, LIMITED:

STANDARD SCREW THREADS, NUTS AND
___ BOLT HEADS.—Recommended by | 1ha Franklin Institute.

SOREW THREADS. Nuts and Bolt Heads
e - determined by the following
rules which apply to b
Square and Hexagon Nuts:
- Short diameter of rough nit
2 w= 134 X dia, of bolt |- i
ln;hnf'l'hrosdw’. ﬂltlﬂ'opndnmtm /,;nl'ymh Shost dlameter of et
" Din.of | Dia. at Root Threads = 134 dia, of bolt -|- :-t6in,
&;W- l}f_ Thread. per ineh.  oprpickiiess of rough nut
1 Iy “'___ mc_has.._ I!o'__ = diameter of bolt,
E’ il!;lg ?g Thickness of finished nut
. == diameter of bolt-—1-16 in.
294 16 Short diameter of rough hest
12 I % i; — 13 X dia. of bolt |- ¥ ind}
5 Short dia, of finished head
;{ gg‘,; i? w114 % dia. of bolt -|- 2-16 in
74 :620 10 Thickness of rough head
O R
Ckness o) nishe {1
i% :gzg g == dia, of bolt — 1-16 in.
14 1.085 7 The long diameter of &
13 1.160 6 hexagon nu%nmy be ob
1% 1.284 6 by multiplying the
15 1389 6% |diameter by 1.155 and
i;{‘ {g?g g long diameter of a square
d nut by multiplying the short
sx 1.;12 41 |diameter by Ilf.uf.
2 1.96 4!z
" The above standards fo
g§ ggg : ;cre']w threads, nuts and
ieads  were recomm
3 i i 33}}2 by the Franklin Ins
3 Jec, 1864, The standard
g f, g%?g gx screw threads has been w
2 8'5 67 3 E;:nemlly adopted  in
3 3:798 2 nited States, but the
4§ 1028 2% portions recommended
. 4256 ¥ nuts and bolt heads have
4 y 25 found general acceptan
6 4.480 2% cause of the odd sizes of b
g,; tggg g% —not usually rolled by &
53 5 23 rr:::ls—requ:rcd to make |
6 5423 2y

©




THE CARNEGIE STEEL COMPANY, LIMITED.

WHITWORTH'S STANDARD ANGULAR
SCREW THREADS.
Angle of thread 55°.
Depth of thread = pitch
of screw.
14 of depth is rounded off
at top and bottom,
square threads w= 4 the num-
in angular threads,
Din. of

i Throads to| Din. of | Threads to| Dis.of | Threadsto| Din.of |Threads to
‘Serow. | thoinch, | Serew. the inch, | Borew. | theinch, | Serew, | the inch.
B | N In, Ko, In Ko, In. [ No.
2 | 1 8 2 4 R IEg
f‘ | 48 15 | 7 1% e | 2%
;2 6 | 1 | 7 23 | 4 4% | 2%
B 4 | 1% | 6 2y | 8% | 4y | 2K
2|1 y 3 3 5 2
;’2 i1 1? 5 3y a? 5y 2§
¥ 10 | 1% | 5 8 | 8y | 5% | 23
% o | 1% | 4% | 3y | 8 g;.( gﬁ

STANDARD STEAM, GAS AND WATER PIPE,
As manufactured by the National Tube Works Co.

DIAMETER IN INCHES. Thickuess, [length of Pipe yNominal rwbmf
ot i containing B inch
B | | e S B ek
[ 406 27 | .068 | 2513, 024 |27
i b4 364 | 088 | 13833 042 | 18
%| .6 do4 | 091 | 7512 056 | 18
K| 8 628 | 109 | 44 084 | 1
X 10 24 | 18 [ 2 L2 | M
1 1315 | 1.048 | .134 | 1669 167 | 113
1 | 166 138 | .40 | 9625 | 2% | 11%
1% | 19 1611 | 145 7066 | 268 1%
2 2875 | 2067 | .154 20 | 361 | 1%
23 | 2875 | 2468 | 204 30.1 574 | 8
3 35 3067 | 217 195 754 | 8
3% | 4 3548 | 226 1457 | 900 | 8
4 45 4.02 | 237 1131 | 1066 | 8
4 | 5 4508 | .46 002 | 1249 | 8
b 5563 | 5045 | 259 72 | 1450 | 8
[ 6.6% | 608 | .280 498 | 1876 | 8
7 7625 | 7.028 | .301 372 ‘ 2327 | 8
8 8625 | 7.9 283 | 818 | 8

9,625 037 | .3u4 220 | 3370 | 8
075 | 10019 | 366 182 | 4000 | 8




THE CARNEGIE STEEL COMPANY, LIMITED,
SPIKES, NAILS AND TACOKS.
" STANDARD STEEL WIRE NAILS,
"g'—gr'n 5 Fiaishing, STEEL WIRE SPILES. WIIWMII.M
i o, i Diam. b -
___’ e o | 6% k. | S [anc G50
24 177 |.0524/1060 .0453 1558[37 |.1620 a1 | 24172 |800
3d [13¢///.0688 640.06508 9133:47.1819( 80 | 8d 137 400
4d (115770720, 380.0508 761 (47 |.2043 23 | 4d [L2577| 300
| b (1377 .0764) 275 |.0571) 500[42477.2204 17 | b [13¢77 200
| 642 10808 2101.0641) 350167 1257013 | 6a 2 |15
7d 27/ 160 1.0641) 815[5247/ 2803 11 | 7d 217/ 120
214/ 115.0720) 2146”7 |.2803 10 | 8d 2% &
8d 23~/ .0063 83|.0720 1956572249 74| 9d 25| 76
104 3/ |.1082 77/.0808 137|7” |.249 7 | 104 3” | 60
' 124 37/ 1144 60.08c8 127]8 |.3648 5 |12a 3% 50
16d 315771285 48 . 90[97 |.3648 44| 16d 37577 40
204 47 |.1620 311019 62f . .| ... zudfl” 20
30d 414771819 22 30d 4177 18
40d 5/ i 404 57 | W
B0d 5147/|.2204| 13 . .| 50 5% 1
60d 67 |25 11 604 /7 8
Number
kﬂlgthl | S Length,
% | 4000 g
1% ,;, 10666 | 6 2666 | 16
2 ¥ 8000 | 8 2000 | 18 | 33
23 | 5 | 6400 | 10 | § | 1600 | 20 |1
3 % | 53| 12 | i | 1338

WROUGHT SPIEES.

Number to & kog of 150 Ibs.

o o e ol e e
250 | . . 7| 161 | 662 | 482 | 445
1890 | 1208 | . . 8 .. | 635 | 455 | 384
1650 | 1135 | . . 9 673 | 424 | 300
1464 | 1064 | . . | 10 .. | 301 | 200
1380 | 930 | 742 | 11 B e
1202 | 868 | 570 | 12 I




THE CARNEGIE STEEL COMPANY, LIMITED.

STANDARD CLEVIS NUTS.

Distance H can be made to suit connections.

A Side A B C D B F G
pset of Upset Thick- | Width | .
| sy | S 5 | |
Bar. o | B | Pk pried | LN T [ P
156 | 13| 156 | 4% | 5% | 2 | 2% [ 1
1§ 14 | 14 i 576 | 614 | 214 ﬁ 3% 2/{?
13 | 13 | 17 | 6% | 6% | 2% | ¥ | 8y | 2¥
174 152 174 | 676 | 614 | 2% | ¥ | 84 | 2Y
2 (134 | 8 |o% |6 | 2% | x| 8| ok
| 15| 2| 676 | 612 | Bl | 3¢ | 8% | 24
24l ... bg | 63 | 2% | ¥ | 8% | 2Y
2 | 14 | 25 | 636 | 7 | 2% | % | s | 25
9 (1% | 2% | 6% | 7 | 2% | % | 8y | 5
ARER B A
ARG A

, % % | 18

25 i 256 | 7% | 8 | 8% | 1% | 8%

o | 1th | 2% | 7% | 8 | 3% | 134 | 8%

2% | 2 | 2% | 7% |8 | 8% | 13| 8%

2% | . . 7% | 8 | 3% | 136 | 8%

2% | 24 | 2% | 9 81 | 4 |1y | 44

8 [2id|8 |9 [8%|4 [1¥]4

355 |22 | 85|90 (8% |4 |14

B¢ | 21 | 33 (0 &[4 |1k |4

8% | on | 8|0 8% |4 | 1|4

8y (238 [ 96 |0 [ 8% |4 | 1% | «ff

8% | .. | .. |9 |8%|4 |1%|4

83 | B [ 834 | 0% | 97 | 4X | 15 | &
AVIEHE L
3% | 35 | &35 | ox | o | okt | 1% by

* This Clevis used for all smaller Bars,
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THE CARNEGIE STEEL COMPANY, LIMITED.

DIMENSIONS IN INCHES.

STANDARD SLEEVE NUTS.

A ;‘1
4 164

Hit M4
1 %lm}g
141 1A4A

1%I&PA5%
e Gt
‘l% 1%2}1;5/,
1;:[2@5,5
l-[-‘ ,566
%HH K6
2,{8

21123

9 Emu 1214
9 ;44.19‘3;5 7%
934! 4_19;;5 17
10,4

105 4.

[

2&Pfgxﬁéméﬁﬁw%ﬂ% 5
356241123 &3555452

33| .

3%
A

/'417,’4
,44}6’7/

3;4 4Ty
334458
. 438 i
..4;43
o
v ..'a,aa
10%505]434.3;4 walkie
wmusﬂmm ol i
| 11'45434;{@5;4 volos
2362243 is 111554345,{@5
2720 %5‘412}4&59?5,344

Above weights are approximate.
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THE CARNEGIE STEEL COMPANY, LIMITED.

STANDARD EYE BAR HEADS.

| 'pwaq awo Is
S R e o o I i b b i T ok o
“st“mwv._.“ﬁ /.. @b n:MWOVB.av.Ol 91034&79113 W.aW.WnBR;BIIB 3801 :

y of bar,

-ua) puokeq ™ :
[ 0 MAN] ~RRAN HHHRRAANNN ~-HARRRMMNNN RRRNNNNMNN NN
:»E:..:-v.-_ w ' d = x5 i it e,
| ganamr up _/ R e I R e e :

|DHH DD QDHHND B HOBODTDNDHO DItDFROOH BOO |
bighod i) bl mluullmwﬂ”l et e e e 00 e CRERCR  CREREY

A e B e R oo Aoy e e |
Serhi ol 0D ?WSSSBQQBQ DPODODOOOD~ DOOODHIAD Hric
H Qu_._n._.w—ﬁ e 11111111 1111 3

-] N C QY EERT ML RN M BT W T T ] A R
g il _BWBWT 5W6&7m.,.8m_99 77389&0@1.&2 PODHLRRND RDDY |
m Smﬂﬂn _1.1111 K I b R, b R o B b a3 15 1 15 1% B 1223 233 2222...
BT P e T O . R uo 07939“
(mg o w1y _68773 4556677889 BRODINDNHO OO -0DRE :
S W00 © 1~ I BODDDDDONDD RERHORONE OO0O0
(2o Jo mpEgy prrpes
Ewﬂ___ﬂ.rw_ i e s e e B i B it I R s S
_ésﬁﬂa 19| 9012469 60113381147 oRNhi~HoRY 245?91138 @689
~uaa prodeq |
10 130 DOOHHHH OOOHH-HHHRAR
_uﬁa:Ss_«m_ v sreE ml... .«/ A /
[ I P I A A T T S B
bsedd I PBDOITD DD RORODOH ?Bssowv...s )
| e x
‘satour ut | vq%bmvs/x.fm!/zx... S S
=8=5wa ]

Materinl in head is 50 per cent.

Thickness of head is same thickness as bod

and 27" bars are .'lL"O made,

RISIT 3334&. oM HAHI WD X
) R S IR R, X
T | R o Or R ODOBOD OROOHARD HHAROBIRE DHHS
i S.SEQ_ B T I I Jllulu.u...ll e
—eE ) S e e f
0/9.33445“667384 558678445568&(8-4 [-1"]

fnr {
‘over Ih/a% of bar,

h G includes net material with no allowance for waste,




THE CARNEGIE STEEL: COMPANY, LIMITED.

DECIMALS OF A FOOT FOR EACH j; OF

= | Inch,

el -

-
)

R,

0!!
0

0013 | 0846 | 1680

0026 | 0859 | 1603

0039 | 0872 | 1706

0052 | 0885 | 17190

0065 |.08!3 | AT32

Ll i

0833 | .1667

{ 0078 | 0911 | .1745 |

0091 | 0924 | 1758
0104 | 0037 | AT
0851 |
0964 |
o077
0090

o7
0130
0143
0158

AT84
A797
JA810
1823

D169
0182
0185
0208

1003
4016
JA020
A042

1836
JA840
1862
A875

ey
0234
247

L1055 |
4068
1081
A004

1888
4901
J014

107
120
1133
JA148

4040
1953
1966
JA079

159
J17R
1185
A108

1992
2005
2018
2031

0378
0am
0404

211 | 2044
JA224 | 2057
.lm|m

peebor Sl el SERNESh R B

0417 | .1250

1027 | 2760

3"

2500

2518
2526 |
2539
2552

2585
2578 |
| 2501
| 2604

2817
2630
2043
2856

2669
2682
2605
2708

| 272
| 2734
| 247

| 2501
2004

2083 | 2017 | 3750

4" | "

3333 | 4167 |

|
348 |

3359
3372
3385

4180

4198 |
A206 |
4219 |

2341 | 4245
3424 | 4258 |
a7 | A2m |

[ 4284
4207
4310
42

3451
3464
SATT
34090

3503
3518
2529
3542

4336
A9
| as62
43T

3555
3568
3581
.35‘"|

A388
401
444
27

3607 | 4440
3620 | 4453
.ms|.mi
3646 | 4479

J3659 | 4402
L3672 | 4505
3685 | 4518
3608 | 4531

a1 | 4544
3724 | 4567

a7 I AT
A583

AN INCH.

e | 7| 8

5000 | 5833 0667

5013 | 5840 | .6680
5026 | 56850 | 6603
5039 | 5872 | 6706
5052 | 5885 | 6719
| |
5085 | 5808 | 6782
5078 | 5911 | 6745
5001 | 5924 | 6758
5104 | 5907 | 6771
|
5147 | 591 | a7
5130 | 5064 | 6797
5143 .smi.ssw
5156 | 5980 | 6823

5169
15182
45195
5208

6003 | .6830
(6016 | 0840
6020 | 6862

5234 6068 | o001
5247 | 608t | 6014

5280 | .6094 | 6027 | .

(5273 | 6107 | 6040 | |

5286 | 6120
5299 | 6133
SN2 6146

5328
5330
5352
5365

8169 |
8172
6185
6108 |,
5878 | a2t
6224
237

539
5404

8042 | B8T5 | .

.mil.soss‘m.

5417 | 6250 1

|
9" | 107|

11*

7500 | 8333

J7613 | 8346

7526 | 8359 | .
7539 | 8972 |

7552 | 8385

7565 | 8308
JISTR | 8411
7501 | 8424
604 | 8437

.7817!345!
L7630 | 8464
JE43 | BT
J7656 | 8490

089
7682
L7605

8503
8516
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THE CARNEGIE STEEL COMPANY, LIMITED.

DECIMALS OF A FOOT FOR BACH }; OF
| AN INCH.

g r o'l 17 | ar | a» | 4| 5" I e | v : ar | o |10”',ll"
| |

D417 | 4250 | .2083 | .2017 | 3750 | 4583 | 5417 | .6250 | 7083 | 7017 | 8750 | 9583

0430 | 1203 | ,2006 | .2030 | ,3763 | .4596 | 5430 | 6263 | 7090 | ,7030 | 8763 | 0506
0443 | 1276 | 2100 | .2043 | 3776 | 4600 | 5443 | 6276 | 7100 | 7043 | 8776 |,
D456 |.1280 | 2122 | 2056 | 3780 | .4622 | 5456 | ,6280 | 7122 | 7056 | 5780 | .
0469 {1302 | 2135 | 2060 | 3802 | .4635 | 5460 | .6302 | 7135 | 7049 | 8802 |

D482 | 1215 | 2148 | 2982 | 3815 | 4648 | 5482 | 6315 | 7148 | 7082 | 815 | .
495 | 1328 | 2161 | 2905 | 3828 | 4661 | 5405 | .6328 | 7161 mim
D508 | 1341 | 2174 | 3008 | 3841 | 4674 | 5508 | 6341 }.?!N .NIIB’
0521 | 1354 | 2188 | 3021 | 3854 | 468% | 5521 | 6354 |.7188 | 8021 | 8854
D534 | 1367 | 2201 | 3034 | 3367 | 4701 | 5534 | 6367 |.T201 | B034 | 8867
0547 | 1380 | 2214 | 3047 | 3880 | 4714 | 5547 | 6380 |.7214 | 8047 | 8880
D560 | 1393 | 2227 | 3060 | 3803 | 4727 | 5560 | 6393 |.7227 | .80GO | 8803
573 | 1408 | 2240 | 3073 | 3006 | 4740 | 5573 | L6400 | .7240 | 8073 | 8906 | 9740
725

0586 | 1419 | 2253 | 3086 | 3919 | .4753 | 5586 | 6410 | 7253 | 8086 | 8010
0509 | 1432 | 2266 | 3090 | 3002 | 4766 | 5509 | 6432 | 7266 | 9009 | a0
0042 | 1445 | 2270 | 3112 | 3945 | 4779 | 5612 | 6445 | 7270 | 8112 | 8045
0025 | 1458 mi.sm 3058 | 4792 | 5625 | 6458 | 7292 | 8125 | 8058
0638 | 4471 | 2305 | 3138 | 3071 | 4805 | 5638 | 6471 |.7305 | 8138 | 8ot
0651 | 1484 | 2318 | 3151 | 3084 | 4818 | 5851 | 6484 | 7318 | 8151 | 5084
0664 | 1497 | 2331 | 3164 | 3997 | 4831 | 5684 | 6407 | 7331 |.8164 | 5007
0677 | 4510 mi.zm 4010 | 4844 | 5677 | 8510 | 7344 | 8177 | 010
0890 .:m|.m7 3100 | 4023 | 4857 | 5600 | 6523 | 7357 | 8100 | 9023 |
0703 | 1536 | 2370 | 3208 | 4036 | 4570 | 5703 | 6536 | 7370 | 5203 | 9038
0716 | 1540 | 2383 | 32168 | 4049 | 4583 | 5716 | 6540 [ 7083 | 5216 | 004n
0720 | 1562|2306 | 3220 | 4062 | 4006 | 5720 | 6562 | 7096 | 8229 | 9062

D742 | 1576 | 2400 | 3242 | 4076 | 4909 | 5742 | 6576 | 7400 | 8242 | 9076
0755 | 1580 | .2422 | 3255 | 4089 | 4022 | 5755 | 8580 | 7422 | 4255 | .0080
768 | 1602 | 2435 | 3208 | 4102 | 4935 | 5708 | 6602 |.7435 | 9268 | 9102
0781 | 1615 | 2448 | 3281 | 41157 4948 | 5781 | 6615 | 7448 | 8281 | 0115

BE 3% EEEE 333

-
o

S womy chanhol aefiomi fowden amiel ogmebon -

L1628 | 2461 | 3204 | 4128 | 4061 | 5704 | 6628 |.7461 | .8204 | 9128
JBAL | 2474 | 3307 | 4141 | 4974 | 5307 | 6641 | 7474 |.8307 |.9141
LAB54 | 2487 | 3320 | 4154 | 4987 | 5820 | 6654 | 7487 | 8320 | 9154

ga8E g
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THE CARNEGIE STEEL COMPANY, LIMITED.

DECIMALS OF AN INCH FOR EACH ;th.

Juds. | Jyths.| Decimal, Praction) jds. | ths. | Docimal. [Prachim.

1 |.015625 33 | 515625
2 .03125 17 | 34 ‘ 53125
3 |.046875 85 | .546875
2| 4 |.0826 | 1-18| 18 | 368 | .5625
5 |.078125 87 | .578125
8 |.09375 19 | 88 | .59375
7 |.109375 39 | .809375
4| 8 |125 1-8 | 20 | 40 | 825 5-8
9 |.140825 41 | .840625
10 |.15625 21 | 42 | .85625

11 |.171876 43 | 871875
18756 8875

203125 703125
218756 ;
234376
26

2656256 7685825
28125 .78125
296875 798875
3125 8125

3281256 828125
343756 84375
3560376 859375
375 875

3008256 890625
408256 08256
421875 .D21876
4375 D375

6875
08437

858121:‘ ]

1




THE CARNEGIE STEEL COMPANY, LIMITED.

TABLE OF BATTERS.
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¢ lengths and lengths above those given in the table can
be found by interpolation.
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THE CARNEGIE STEEL COMPANY, LIMITED.
UNITED STATES STANDARD GAUGE
FOR SHEET AND PLATE IRON AND STE
Adopted as Standard by
American Railway Masier Mechanics Association
and Association of American Steel Manufacturers,
| |
g |sue By |8 g
Yumber | § 5 | 2884 g--s - ¥EE | 7 .
o (3434 885 202 yKEy yREy|§idy
oo, |E9E3| ESFa | E28 | 2R | ZaEd | 2§
|B2gs | BE EEY 4% |3
a4 “22° | = 's-§" ‘.31 %‘
[ i = B =
0000000 | 1—2 | .5 1270 | 20,00 20.4 99.601 | 00000
000000 | 15—32 | 46875 191 | 18.75 19.125 93,376
00000 | 716 |.4375 141 | 17.50 17.85 87.151
0000 | 1 40625 10.32 | 16.25 18.575 50,928
000 | 3—8 |.375 953 | 15, 15.30 74,704
- 00 | 1132 |.34375 873 | 1375 14.025 55.478
. 0| 5—18 |.3125 784 | 12.50 12.75 62,250
1| 9-a |.28125 7.4 | 1185 11475 026
2| 1764 |.265625 6.75 | 10.625 | 10.875 52.913
§| 1 |8 6.35 | 10. 0.2 49.800
4| 1564 |.23437 595 | 0.37 9.5625 46,688
5| 732 |.21875 5.56 | 8.7 8.925 43,575
6]13—84 |.208125 | 516 | 8.135 B.2875 40,463
7| 316 |85 | 478 | 75 .05 <= 37.350
8| 11—64 |.AT18T6 | 437 | 087 7.0125 34,208
9| 5—32 |.15625 | 397 | 6.2 6,375 | 81425
10 | 0—84 |.140625 3.57 | 5.6% 573764 | 28.013
4| (=8 |.195 318 | B 5. 900
12| 7—84 | .108375 278 | 4.7 {4625 21,788
13| 3—32 | .00375 238 | 3.7 3.825 18,675
14 078125 1.98 | 3125 3.1875 15.563
15| 0128 | 003125 | 179 | 28125 | 2.86875 14006
16| 1—18 |.0625 159 | 25 255 —  12.450 |
9—160 | .05625 143 | 225 2.295 11.205
18 1—20 |.05 137 | & 2.04 9.960
19 | 7—160 | 04375 141 | 175 1.785 8.715
20 | 873 0.953 150 1.53 7479 |
21 | 11320 | 034375 0.673 | 1.3%5 1.4025 6.848
. 23| 1—38 | .08125 0.794 | 1.2 1.275 6.225
7 028125 0.714 | 1.125 1.4475 5.608
24| 1—40 | .025 0.635 | 1. 1.02 4.980
2| 7300 0S5 | 0356 | 8T 8625 4.358
28 | 3—160 | 01875 0476 | .75 7685 8,735
27 | 11—840 [.0171875 | 0.437 | 6875 70125 8424
8 -015625 0.397 | .625 8876 | 4.118
20 | 9—840 | 0140625 | 0357 | 5625 5747 2.801
3| 180 |.0125 0.318 i 2.450
31| 7640 |.0100375 | 0.278 | 4375 44825 2,179
32 | 13—1280| .01015625 | 03258 @ . 4407 | 202
3 / | o288 .38 k | 1808
34 | 11—1980| .0085975 | 0.218 | 34375 | . | Lo
35 0078135 | 688 | 3125 31875 1.556
30| 9—1280) 00703125 | 0.179 | 28125 | 388875 ‘ 1,404
37 |17 3 0.169 |oowmn, 133
38| 1—160 100825 | 0458 | 25 | 285 | 1245
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THE CARNEGIE STEEIL COMPANY,

STANDARD GAUGES.
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THE CARNEGIE STEEL COMPANY, LIMITED.

MANUFACTURERS

STANDARD SPECIFICATIONS.

STRUCTURAL STEEL.

puocess or 1. Stecl may be made by either the Open-hearth or Besses

AP ACTURE.
mer process,

Tesmina, 2. All tests and inspections shall be made at place of mans
ufacture prior to shipment,

.
8. “I'he tensile strength, limit of elasticity wnd ductility shall

TERT PiRCEN,

be determined from o standard test plece cut from the finished

material,  The standard shape of the test piece for sheared

plutes shall be as shown by the fillowing sketch ©

»
s
=
About 1”4 Paralic] Section L
e R e e it
H t =1 Not less than ¢* i
i~ 1 THE 3 ST

] 73 ’ '

LEte-
AboUt-if - == === = = = === = mdd
Piece to be of same thickness as the plate.

On tests cut from other material the test piece may
either the same as for plates or It may be planed or

parallel throughout its entire  length. The el

shall be d on an original length of B inches,

when the thickness of the finishedd material is 5-16 inch or




THE CARNEGIE STEEL COMPANY, LIMITED.

in which case the el ion shall he 1 in a length

equal 1o sixteen times the thickness : and except in rounds of
58 inch or less in diameter, in which case the elongation shall
be measured in a length equal to eight times the diameter of
section tested.  T'wo test pieces shall be taken from each melt
or blow of finished material, one for tension and one for bend-

ing.

4. Material which is 10 be used without annealing or fur-

AmnpaLen
JEEY TSRS ber treatment 14 to be tested in the condition in which it comes
from the rolls. When material is 1o be annealed or otherwise
treated before use, the specimen representing such material is

1o be similarly treated before testing.
Fi—y S.  Every finished piece of steel shall be stamped with the
bilow or melt number, and steel for pins shall have the blow or

melt number stamped on the ends,  Rivet and lucing 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,

6. Finished bars must be free from injurious seams, flaws

or cracks, and have a workmanlike finish.

.:':::‘::::. 7. RuiI‘:::;I ll:":'rldﬁf-* } Maximum Phosphorus .08 per cent,

Steel for Buildings,

Train Sheds,

HIgh_qu Bridges
similar structures.

¢+ Maximum Phosphorus .10 per cent.
1
J

PH YSICAL K. Steel shall be of three grades, RIVET, SOFT and
PROVERTIES.
1 MEDIUM.




THE CARNEGIE STREL COMPANY, LIMITED.

mver ores. 9. Uhtimate strength, 48,000 10 58,000 pounds per squars
inch,

Elastic limit, not less than ove-half the ultimate strength.
Elongation, 26 per cent,

Bending test, 180 degrees flat on itself, without fracture

on ontside of bent portion.

sorr sreee. 10, Ultimate strength, 52,000 1o 62000 pounds per squire

inch.

Elastic limit, not less than one-half the ultimate strength,

Elongation, 23 per cent.

Bending test, 180 degrees flat on itself, without fracture

on outside of bent portion,

1l. 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 dinmeter equal to thick-

ness of piece tested, without fracture on outside of bent po

12, Pins made from either of the above mentioned grades of

steel shall, on specimen test pieces cut at a depth of one in "

from surface of finished material, fill the physical requirem

of the grade of steel from which they are rolled, for

strength, elastic limit, and bending, but the required elongation)

shall be decreased 5 per cent,

eve-mngrere, 13 Eye-bar material, 13 inches and less in thickness, mad

of either of the above-mentioned grades of steel, shall, on

pieces cut from finished material, fill the requirements of th

grade of stecl from which it is rolled. For thicknesses great




THE CARNEGIE STEEL COMPANY, LIMITED.

increase of thickness, to a minimum of 20 per cent. for medium
steel and 22 per cent. for soft steel,
P size Tesr 14, Full size test of steel eye-bars shall be required to show
:'“'::‘ not less than 10 per cent. elongation in the body of the bar, and
tensile strength not more than 5,000 pounds below the minimum
tensile strength required 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.

i 15. The variation in cross-section or weight of more than
Vamavion in

WeiHT.  21¢ per cent. from that specified will be sufficient cause for re-
jection, except in the case of sheared plates which will be

covered by the following permissible variations :

. Plates 1214 Ibs. or heavier, when ordered to weight, shall
not average more varidtion than 214 per cent., either above or
below the theoretical weight.

b. Plates from 10 to 12%; Ibs., when ordered to weight, shall
not average a greater variation than the following :

Up 10 75 inches wide, 21, per cent. either above or below the

theoretical weight.

75inches and over, 5 per cent. cither above or below the

theoretical weighe.

e. Plates under 101bs. down to 51bs. when ordered to weight,
shall not average more variation than 8 per cent. above or 5

per cent, below the theoretical weight,

e, Plates under 51bs. when ordered to weight, shall not
average more variation than 5 per cent. either above or below
the theoretical weight.

€. For all plates ordered to gauge, there will be permitted an
average excess of weight over that corresponding to the dimen-
sions on the order equal in amount to that specified in the
following table :




THE CARNEGIE STEEL COMPANY, LIMITED.

TABLE OF ALLOWANCES FOR OVERWEIG
FOR RECTANGULAR PLATES WHEN
ORDERED TO GAUGE.

THE WEIGHT OF { CUBIO INCH OF ROLLED STEEL IS ASSUMED 10 BR
22833 POUNDS,

PrAaTES 177 AND OVER IN THICKNESS.
4

WIDTH OF PLATE.

THIOKNESSOFPLATE. e =
| Upto75in. |76in to100in.| Over 100in.

$+ inch |10 pv:rl:l.'m.j 14 per cent.| 18 per cent.

:!‘ i i 12 i 16 “
] - « 110 « |13
"[‘ . .

w o 1g o« 110

S5 b= o oo =) OO

3 7 “ 9 “
R SR SO
i’ “ w : B “ 8 .

;{.- “ 5 i B% “

Prates Unper 177 IN THICKNESS,

} up to :ng' ! 1‘, per cent.,

‘5’ Lt ¥ 3; & ! 12! u
I‘G “ 1_ | 7 o | 10 “

1. Except where chilled iron is specified{ all castings shall

STRUCTURAL O‘ASTKRON.

be tough gray iron, free from injurious cold-shuts or blow-holes,
true to pattern, and of a workmanlike finish, Sample pi

one inch square, cast from the same heat of metal in

moulds, shall be capable of sustaining on a clear span of 4 fe

8 inches, a_central load of 500 pounds when tested in the
rough bar.




Schedule of 'Stamlard Permis-
sible Jariations

Sheared Plates

Structural Steel for Bridges and Ships,
Structural Steel for Buildings, and
O. H. Boiler Plate Steel.

Adopted by the Association of American Steel Manu-
facturers on August 9, 1895. Revised July 17,
1896, October 23, 1896, February 15, 1901, and
April 19, 1902. And since formally approved by
“the following companies:

American Steel Hoop Co. Inland Steel Company.

rican Steel and Wire Co.  Jones & Laughlins, Ltd.
bria Steel Company. Lukens Iron & Steel Co.

bon Steel Company. National Steel Company.
egie (Steel Company, The Otis Steel Co., Ltd.

ral Iron and Steel Co. | The Passaic Rolling Miil Co,
Cleveland Steel Co, The Pennsylvania Steel Co.
Colorado Fuel & Iron Co, Republic Iron and Steel Co.
ible Steel Co, of America. Tenn. Coal, Iron and R.R. Co.
w Iron Company. Tidewater Steel Company.
llinois Steel Company. | Worth Brothers Company.

COMPLIMENTS OF
BUKENS IRON AND STEEL CO,,
COATESVILLE, PA.




Schedule for Sheared Plafes
when Ordered by {Ueight

VARIATION IN WEIGHT.

The variation in cross-section or weight o
more than 24 per cent. from that specified will b
sufficient cause for rejection, except in the ca
sheared plates, which will be covered by the foi
lowing permissible variations.

Plates 12} pounds per square foot or heavier
up to 100 inches wide, when ordered to we
shall not average more than 24 per cent. vari
above or 24 per cent. below the theoretic
weight. When 100 inches wide and over 5 pe

cent. above or 5 per cent. below the theoretics
weight.

W

Plates under 12} pounds per square fook
when ordered to weight, shall not average a greate
variation than the following : Y

Upto 75 inches wide, 2} per cent. above oré
per cent. below the theoretical weight. 75 inchy
wide up to 100 inches wide, 5 per cent. above of
per cent. below the theoretical weight. 1€
100 inches wide and over, 10 per cent. above g
3 per cent. below the theoretical weight.




bedule Tor Sheared Plates
ben Qrdered fo Gauge

For all plates ordered to gauge, there will be
mitted an average excess of weight over that
responding to the dimensions on the order
I_ll in amount to'that specified in the following
R A

BLE OF ALLOWANCES FOR. OVERWEIGHT
'FOR RECTANGULAR PLATES WHEN
ORDERED TO GAIUGE.

Plates will be considered up tto gauge if meas-
ing not over {} inch less than the ordered gauge.
The weight of one cubic inch of rolled steel

umed to be 0.2833 pound.
w

PLATE 4 INCH AND OVER IN THICKNESS

“.l]j'lH OF PI.:A'I-F

fckness Upto75 | 75 to 100 | Ower 100 ta | Over 115
Plate. | Inches. . Inches. | 115 Inches, | ' Inches.
Inch. | PérCent. | Per Cent. | Fler Cent. | Per Cent.

Y 10 14 =58 -
| R i ‘ 16 ‘
"% 7 10 13 17
T e 8 [ 10 b1
1% 5 7 | 9 | 12
15 4% (374 814 11
5% 4 6 ‘ 8 ‘ 10
54 3% 5 6% 9

PLATE UNDER ¥ INCH IN THICKNESS.
] | WIDTH,OF PLATE.
Thickness of | Upto 50 | 50 ta 7O . Over 70

Plate. | Inches. Inches. Inches.

lnch | Per Cent. | Per Cent. | Per Cent,
15 up to | 10 | 15 20
Frupto 9}. 8¢ 1216 17

L Xupto ¥ | 7 ! 10 | 15







THE CARNEGIE STEEL COMPANY, LIMITKED.

SPECIAL OPEN-HEARTH PLATE AND
RIVET STEEL.

Turme ano 1. All tests and inspections shall be made at place of manu-

UESnon. . focrure prior to shipment.

qesr peoes. 2. The tensile strength, limit of elnsticity and ductility, shall
be determined from a standard test piece cut from the finished
materinl, The standard shape of the test plece for sheared
plates shall be as shown by the following sketch :

- Parallel Section
P T e s e »
H od H

Not lcss than ¢

& 1 _)lc“:: 5
r I.'.'s'--f‘°-i |Ab¥taf'

"
Frrsmm -

Picce to be of same thickness as the plate,

On tests cut from other material the test plece may be either
the same as for plates, or it may be planed or turned parallel
throughout its entire length,  The elongation shall be d
on an original length of 8 inches, except when the thickness of

the finished material is 5-16 inch or less, in which case the

elongation shall be measured in a length equal to sixteen times

the thickness; and except in rounds of 8 inch or less in diameter,

In which case the elongation shall be d in a length equal

to eight times the diameter of section tested, Four test pleces

shall be taken from each melt of finished material ; two for

tension and two for bending.

R, Maierial which is to be used without annealing or fur-

b Test
‘Pieces.  ther 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.

4. Every finished piece of steel shall be stamped with the

melt number. Rivet steel may be shipped in bundles securely

wired together, with the melt oumber on a metal tag attached.

5. Al plates shall be free from surface defects amd have a
workmanlike finish,




THE CARNEGIE STEEL COMPANY, LIMITED.

cwemicar . Extra soft and ) Maximum I'hmphumn M percm.

PROPEATIES. Fire Box Steel. § . Sulphur .
Flange or Boil- ) i Phosphorus 06 ** «
or Steel. ) " Sulphur LM *F
Boiler Rivet ) - Phosphorus (4 ** *
Steel, ] i Sulphur A T

Ph, (BICAL 7. Steel shall be of four grades—EXTRA SOFT, FIRE
PROPERTIES,
NOPERTIER: BOX, FLANGE or BOILER, and BOILER RIVET STEEL
exrus gorr  S. Ultimate strength, 45,000 10 55,000 pounds per
Bren, inch
inch,

Elastic i

L not less than one-half the ultimate strength
Elongation, 28 per cent,
Cold and Quench bends, 180 degrees flar on iself,
vt fracture on outside of bent portion.
Fine wox areen. O Ultimate strength, 52,000 to 62,000 pounds per squ
inch.
Elastic limit, not less than one-hall’ the ultimate streng
Elongation, 26 per cent,

Cold and Quench bends, 180 degrees flat on itself, with

out fracture on outside of bent portion,
runae on 10, Ultimate strength, 52,000 to 62,000 pounds per squ
Bowen BTEoL.
inch,

Elastic limit, not less than one-half the ultimate st

Elongation, 25 per cent.

Cold and Quench bends, 180 degrees flat on ftself, withs
out fracture on outside of bent portion,
Bowew Miver 11, Steel for boiler rivets shall be made of the extra

Ateen. .
quality specified in paragraph No, 8,

VaRiaTION 12
Wiis OuDl "
,:a:n:“ average excess of weight over that corresponding to the dim

Forall plates ordered to gauge, there will he permiied

sions on the order equal in amount 1o that specified in
following table, provided no plate shall be rejected for B
gange measuring .01 or less, below the ordered thickness:
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TABLE OF ALLOWANCES FOR OVERWEIGHT

FOR RECTANGULAR PLATES WHEN
ORDERED TO GAUGE,
THE WEIGHT OF { CUBIC INCH OF ROLLED STEEL IS ASSUMED T0 BE
2533 POUNDS.

Prates Y7 anp OVER IN THICKNESS,

| WIDTH OF PLATE
THICKNESSOPPLATE,

Upto 75 in. | % in. to 100in. | Over 100 in.

}oineh |10 pier cent.! 14 per cent. | 18 per cent.
W 8 w ! 12 w 16 w
w ? w 10 s 18 “
6 w 8 i 10 “
“ 5 w 7 w 9 “

-
seie Sl e e
-
-

TE oo L 8} « 8] «
i “ ] ‘ “ a “ 3 “
Over § L s! & | i e Gi “

Prates UNpErR 477 IN THICKNESS,

WIDTH OF PLATE.
THICKNESS OF PLATE. =
| Upts0in | 50in andabove.
Fuptods | 10 percent. 15 percent.
‘;' (13 .:" | 8; “ 12! N e
Tl ¢ i 7 w 1'“10 “
VAMATION 5 l&“ ;l;;u 1214 Ibs. or heavier, when ;tﬂdeo- t_,

Wi Onoenes Shall not average more: variation than r cent., either
10 weiewr, above or below the theoretical weight, B4 pe -

Plates from 10 to 123 Ibs., when ordered 1o weight, shall
not average o greater variation than the following :

Up to 75 inches wide, 214 per cent, either above or below the
thearetical weight. v

75 inches and over, 5 per cent. either above or below the
theoretical weight.

Plates under 10 Ibs. down to 5 1bs. when ordered to weight,
shall not average more variation than 8 per cent. above or 5 per
cent. below the theoretical weight.

Plates under 5 Ibs. when ordered to weight shall not av
more variation than5 per cent, either above or below the
theoretical w

.

2il4




TRy e

THE CARNEGIE STEEL COMPANY., LIMITED

SPECIFICATICNS FOR WORKMANSHIP.

1. Inspection of work shall be naade as it progresses, and at

as early a period as the nature of thie work permits, J

2. All workmanship must be first-class, All abutting sur
faces of compression members, except flanges of plate girders
where the joints are fully spliced, raust be planed or turned
even bearings so that they shall be in such contact throug
as may be obtained by suth means, All finished su
must be protected by white lead and tallow.

8. The rivet holes for splice plates of abutting members
shall be so accurately spaced that when the members are
brought into position the holes shall be truly opposite befol
the rivets are driven, ;

4. Rollers must be finished perfectly round and roller-bed
planed.

mvers. 5. The pitch of rivets inall classea of work shall never
ceed 0 inches, nor 16 times the thinnest outside plate, nor
less than 8 diameters of the rivet, The rivets used shall g
erally be 54, %4 and 74 Inch diameter, The distance betwe
the edge of any picce and the center of a rivet hole must
be less than 114 inches, except for bars less than 2}gin
wide, When practicable it shall Lie at least two diameters
the rivet. Rivets must completoly fill the holes, have
heads concentric with the rivet, ol a height not less than
the diameter of the rivet, and in full contact with the su
or be k when so requireid, and hine-driven
ever practicable.

Pap— 8. The diameter of the punclh shall not exceed by mon
than 1-16 inch the diameter of the rivets to be used, and a
holes must be clean cuts without torn or ragged edges.

holes must be accurately spaced; the use of drift pins will
allowed only for bringing together the several parts formin
member, and they must not be driven with such force.
disturb the metal about the holes,

7. Built members must, when finished, be true and free fn
twists, kinks, buckles, or open joints between the comp
pieces., '
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Em-mamavo 8. All pin-holes must be accurately bored at right angles to
PAHOLIS the axis of the members, unless otherwise shown in the draw-
ings, and in pieces not adjustable for length no variation of

more than 1-82 of an inch will be allowed in the length between

centers of pin-holes; the diameter of the pin-holes shall not ex-

ceed that of the pins by more than 1-82 Inch, nor by more than

150 inch for pins under 814 inches diameter, Eye-lars must

R - be straight before boring: the holes must be in the center of the
heads, and on the center line of the bars, Whenever eye-bars

are to be packed more than 3§ of an inch to the foot of their

length out of parallel with the axis of the structure, they must

be bent with a gentle curve until the head stands at right angles

to the pin in their intended positions before being bored, All

eye-bars belonging to the same p:nei, when placed in a pile,

must allow the pin at each end to pass through at the same

time without forcing, No welds will be allowed in the body

of the bar of eye-bars, I Is or 2 pt to form the

leops of laterals, counters and sway rods; eyes of laterals,

stirrups, sway rods and counters must be bored; pins and lateral

bolts must be finished perfectly round and straight, and the

ot Nuts, Party contracting to erect the work must provide pilot, nuts
where necessary to preserve the threads while the pins are
being driven, Thimbles or washers must be used whenever
required to fill the vacant spaces on pins or bolts,

9. Inall cases where a steel piece in which the full strength
is required has been partially heated the whole piece must be
subsequently annealed. All bends in steel must be made cold,
or if the degree of curvature is 3o great as to require heating,
the whole piece must be subsequently annealed,

All surfaces inac

PAINTING, 10, ible after bling must be well
painted or oiled before the parts are assembled,

11, The decision of the engi shall | as to the ine
terpretation of drawings and specifications during the execution
of work thereunder, but this shall not deprive the contractor of
his right to redress, after the completion of the work, for an
Improper decision,
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v THE CARNEGIE.STEEL COMPANY, LIMITED

Comi ML
SOMPORITION,

BECTION.

WrasT.

LEnGTH.

STANDARD SPECIFICATIONS
FOR
STEEL RAILS.

(January 1st, 1800,)

L 0L op 0 LEs UP 70 LBS. WP
TO 40 LBs. 0 70 Les. 0 40 LBS.
Carbon ............ .35to 45 A8 to 48 A0to 50
Phosphorus. .. ...... not over .10 not over .10 not over, 3
Silicon, ... ... .. notover.20 notover.20 not over .20
Manganese ..., ...., J0te 1,00 T0te 100 75t0 1.06
50 L. 0P %0 Les, Un
10 0 Las, 70 100 Las.
43 to 53 A5 to 55
not over .10 not over .10
not over N not over .20
80 to 1,10 80 to 1.10

9, Uiileis otictwise specifiod, the ‘section of rail shall be
American Standard, recommended by the American S

of Civil Engineers, and shall conform, as accurately as

ble, to the templet furnished by the Railroad Company,
ScmialscanE it Olavis Nb: ) relattew toupecifiod fati
An allowance in height of g of an inch under and Jy of
inch over, will be permitted, A perfect fit of the Splice
however, shall be maintained at all times,

8. The weight of the rails shall be maintained as near
possible, after complying with Clause No, 2, to that

in contract. A variation of 3 of one per cent, for an
order will be allowed, Rails shall be accepted and settled fo

1ok

ding to actual ght.

4. The standard length of rails shall be 30 feet. Ten
cent. of the entire order will be accepted in shorter th
varying by even feet down to 24 feet. A variation of 1{in
in length from the lengths specified will be allowed.

227 .
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5. The name of the maker and the month and year of manu-
facture shall be rolled in raised letters on the side of the web,
and the number of the heat shall be stamped on each rail.

6, Circular holes for splice bars shall be drilled in accordance
with specificati of purchaser. They shall be accurate to

drawing and dimensions furnished in every respect, and free

from burrs.

7. Rails to be straightened while cold, to be smooth on head,
to be sawed square at ends, and, prior to shipment, 1o have
the burr occasioned by the saw cutting, removed, and to have
ends made clean. They are to be free from injurious defects
and flaws of all kinds,

8. The inspector, representing the purchaser, shall have free
access to the works of the manufacturer at all times, while his
contract is being executed, and shall have all reasonable
facilities afforded to satisfy him that the rails are being made
in accordance with specifi ati The fucturer shall

furnish the inspector, daily, with carbon determinations of each
heat, and a complete chemical analysis every twenty-four
hours, representing the average of the other elements contained

in the steel,

9. Rails which possess any injurious physical defects, or for
any other cagse are not suitable for first quality, shall be con-
sidered No, 2 Rails.

228
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STANDARD SPECIFICATIONS
FOR
STEEL SPLICE BARS

(January 1st, 1809.)

CHmneaL 1. Carbon............not to exceed. .. ........ﬂ.lﬁpermﬂﬁ

Cour -
S Phosphorus .......not to exceed..........,. O.IOpueut.f,
Manganese......,.0.40 to 0,80 per cent,
PrysicaL 2. Test picces cut from head of Splice Bar must show :
ProPERTIEN,

., Ultimate Strength, 51,000 to 64,000 pounds per square fnch.
b. Elastic Limit, not less than one-half the Ultimate Strength,

e. Elongation, not less than 25 per cent., measured in 8
inches. (208 Millimeters.)

d. Bending test, 180 degrees flat on itself without fracture on
outside of bent portion. »

8. All Splice Bars shall be smoothly rolled and true to
templet, The name of maker and year of manufacture shall
be rolled in raised letters on the side of the bar. The bars
shall be sh d ly to lengths and free from fins o
cracks, and shall be perfect fit to the ralls for which they are
intended. :
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r. 4. The punching and notching of Splice Bars must be

accurate in every respect to drawing and di ions furnished

5. The Inspector, representing the purchaser, shall have
free aceess to the works of the manufacturer at all times while
his contract is being executed, and shall have all reasonable
facilities afforded to satisfy him that Splice Bars are being

made In accordance with specifications,
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NOTES ON STEEL AND IRON.

1, The average weight of wrought iron is 480 Ibs,
foot. A bar 1 inch square and 3 feet long weighs, t crefum,
exactly 10 hs, Hence:

7o find the sectional area, given the weight per foot :

Multiply by %

7o find the wag&! per foot, given the s:ctional area: ¢

Multiply by 10,

2. The weight of steel is 2 per cent. greater than that of
wrought iron.

7o find sectional area, given weight per foot ;

Divide by 3.4.

To find sweight per foot, given sectional area :

Mulnqu by 3.4.

e center load, at which a bar of wrought iron & inch
square and 12 inches center to center of points of support will
give way, is very nearly one fon (of 2,240 Ihs,)

4. Within the elastic limit, r.h:. extension and cumpresswnof'
wrought iron is very nearly (;5g of its length for a stress
one fon (of 2,240 Ihs.) per square inch.

For cast iron this ratio is y5'yy for tension, but becomes van-
able for compression,

5. The contraction or expansion of wrought iron under
changes of temperature is about 14} 47 of its length, for a varia-
tion of 15° Fahrenheit.

The stress thus induced, if the ends are held rigidly fixed, will
be about one ton (of 2,240 1bs.) per square inch of cross- swuon._

6. The coefficient of expansion of wrought iron, for 1003
Fahrenheit, is 0.000686, Therefore, for a variation in tempera-
ture of l"5°, a bar of wrought iron 100 feet long will expand or
contract 1.029 inches.

Conversely: A change in length of 1 inch per hundred feet
would be produced by a variation in temperature of 121.5%
Fahrenheit.

7. The melting point of iron and steel is about as follows:

Wrought iron, . : 3,000° Fahrenheit.
Cast iron, . . | . 2,000° o
Steel, = 2,400° b

8. The welding heat of wroughr. iron is 2,733° Fahrenheit.

MISCELLANEOUS NOTES.
1. Thrust of arch per lineal foot :

T=15w1.1nwhlchu load per square foot,

rise in arch in inches, and | = span in feet.
2. Approximately the radius of gyration for a box section
1y the least side. .
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E LOADS UNIFORMLY DISTRIBUTED FOR
RECTANGULAR SPRUCE OR WHITE
PINE BEAMS ONE INCH THICEK.

The following table has been calculated for extreme fiber stresses
750 Ibs. per square inch corresponding to the following values
Moduli of Rupture recommended by Prof, Lanza, viz :

Spruce and white pine.............. 3,000 Ibs,
K. oo simeiains S e 4,000 *¢
Yellow pinets, 0,15 Fodsllah 4 veusie 5,000 ¢

For oak increase values in table by 4. For yellow pine increase
ues in table by 24,

~ The safe load for any other values per sq. inch is found by
sing or decreasing the loads given in the table in the same
rtion as the increased or decreased fiber stress,

| DEPTH OF BEAM. g
v | 8 [ o [107[117 12| 13"] 147| 15" | 16"

820 | 1070|1350 | 1670 | 2020 | 2400 | 2820 | 3270 | 3750 | 4270
680 | 890|1120|1390|1680 2000 2350 | 2730 | 8120 | 3560

960 | 1190|1440| 1710|2010 | 2330 | 2680 | 3050
510 | 670| 840|10401260|1500 1760|2040 | 2340 | 2670
460 | 580| 750| 930|1120|1330 1560 1810 | 2080 {2370

300 | 410 | 530| 670| 830|1010|1200|1410 1630 | 1880|2130
270 | 870 | 490| 610| 760| 920(10901280|1490 (1710|1940
250 | 340 | 440| 560 | 690 840(1000 11801360 1560 | 1780
230 | 310 | 410| 520| 640| 780| 930{1080 (1260 | 1440|1640
210 | 200 | 380| 480| 590 70| 860(1010(1170) 1340 | 1530

450 | 560 670| 800| 9401090 12501420
190 | 260 | 330| 420, 520 630 750| B30|1020) 1180|1330
180 | 240 | B10| 400| 490| 590| 710 830| 96011001260
170 | 230 | 200| 870| 460| 560| G70| 780| 910|1040|1190
160 | 210 | 80| 360 | 440| 530, €30| 740 860| 9901130

150 | 200 | 270| 340 420 510, 000| 710| 820| 940|1070
140 | 190 | 260| 320| 390 480( 570| 670| 780| 8901020
140 | 190 | 240| 310| 380| 460| 540| 640 740| 850 470
130 | 180 | 230| 200| 360| 440 520| 610| 710| 810| 920
180 | 170 | 220 280 850 420 500 590| G80| 780( 890
120 | 160 | 210 270| 330 410 480| 500| GBO| 750| 860
110 | 160 | 210| 260 | 320| 300| 460 b540| 630 720| 820
110 | 150 | 200| 250| 310| 370| 440| 520| 610| 690| 790
110 | 140 | 190| 240| 800| 360 430 500| 580 G70| 760
110 | 140 | 180] 230! 290| 350( 410| 490| 560 640| 740
To obtain the safe load for any thickness : Multiply values for 1 inch by

 thickness of beam, v
E:hnkain the required thickness for any load : Divide by safe load for
1 .

g88EE |2
g
2

S
3
g

BRNRN PERRE IESES RERES cwamor |
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SAFE LOADS FOR RECTANGULAR
WOODEN PILLARS.

(SEASONED.)
Z=length of pillar in inches,
de=width of smallestside in inches,
Yollow Pine, ! White Cak. | White Pine
(Southern ). [ and Spruce,
11_2_:5_ir ‘ oy e i - .
I 1 == B g
e | e | e

These formulee give safe loads of one-fourth the ultimate
for short pillars decreasing to one-fifth the ultimate for long pill

Hatio of Length | Safe Loads in Ibs. per square inch of Section.
to |

Towst Side | vy pine | White Pine
‘ (Southern), e ] [y
om 818, |
L 9% 7%
| 913 750
869 715
| 825 678




SAFE LOADS IN TONS OF 2,000 LBS.

FOR
SQUARE WOOCODEN PILLARS.

Size off Pillar in Inches

6x6 | 8x8 | oxe[10x10[19x19|14x14|16x16

WHITE PINE OR SPRUCE.

12.80

1060 | 21,3 | 280 | 355 |
954 | 108 | 263 37 511 |
846 | 184 | 247 | 319 | 490 69.6
738 | 17.0 | 231 30.1 46.8 67.0 91.0
165 | 21.5 | 283 447 64.5 83.0
141 | 198 | 265 425 62.0 85.2
182 | 247 40.3 59.5 82.3
229 382 57.0 0.4

WHITE OAK.

<

ELLOW PINE.
($0UTHERN. )

BNsSEEasn
NowNDes




THE CARNEGIE STREL COMPANY, LIMITHD.

STRENGTH OF MATERIALS.

ULTIMATE RESISTANCE TO TENSION
IN LBS. PER SQUARE INCH.

METALS AND ALLOYS,

Aluminum Bronze, AVERAGE.
10 per cent. Al, and 9o per cent. Copper, . 85000
¢ty i ]y & . 28000

Dirass, cast, . . i 3 : q r ; L

. wire, . 3 -
Brgnzeorgupsoetal, s . =05 Cu e . L. 36
Copper, cast, . - ¥ 3 . g < ; ¥

& gheet, . . . . . . ; % 30000

¢ bolts, . | . !

‘¢ wire, (unannealed ,

Iron, cast, 13,400 to 29,000, Wl - :

wire, black or annealed, . Z A k . 5000
. W heohthasddrawn, | . . .. s . Y8ADE
Lead, sheet,
Steel, . 2 'l 1 .
* Aluminum, 2} per cent. Aluminum, .
*  Copper, .35 per cent. Copper,

*  Nickel, 3 per cent. Nickel,
“  cast, wire, crucible, ¥ v : . ! 294

& - Bessemer, .
L3 . high carbon, . { . v » 200
L i Mild, O. H,, . p i - . 134000

The modulus of elasticity of steel from recent tests is
27,000,000 10 31,000,000. Average, 29,000,000.
Tin, cast, vl AR Y Sl ed Roabgr hertdy
Zinc,




THE CARNEGIE STEHL COMPANY, LIMITIRD

STRENGTH OF MATERIALS.—Continued.

i il = -—
TIMBER, SEASONED AND OTHER ORGANIC FIBER.

Taken largely from Trautwine’s pocket book (edition of 1891).

AVERAGE,

BRES Tonglishys o 5o e bS8 000
B« American, . - " g i - g g 18500
Beech, English, i - i . P 4 . 11500
Cedar of Lebanon, . " : s : . . . 11400
= American; red, s L s KD 5 10300
Fir or Spruce, . : " . . ; - ; . 10000
Hempen Ropes,. . . . . . 12000t 16000
Hickory, :\n}_:rican. . g : A ; . . 11000
Mahogany, . : ¢ . - . . ; : 8000
e American, white,, .. .. . DT L UHTOO0D
* European, . i ; ] 10000
Pine, American, white, red and p:.tch \ILmLI Riga, 10000
5 “ long leaf yellow, . . 128600 to 18200
Poplar, ; 3, F e i o L 7000
Silk fiber, Ll e ot et L TR0000

; Walnut, black, . 7 : . 2 - 3 : B00u

STONE, NATURAL AND ARTIFICIAL.

Brick and Cement,

Glass,

Slate, ' r

- Mortar, ordinary llmc. : - : : x ; .10 to 20

ULTIMATE RESISTAMNCE TO COMPRESSION,
METALS.
Brass, cast, . - . % 2 - . 10800

Iron, ol A ‘8500010125000
Ry T e e e e -ABOOO - 190BD0




THE CARNHGIE STEEL QOMPANY, 1

LIMITED

STRENGTH OF MATERIALS.—Continued.

TIMBER, SEASONED, COMPRESSED IN THE
DIRECTION OF THE GRAIN,
Taken largely from Trautwine's pocket book (edition of lﬂg!}.

Ash, American, .
Beech, ¢
Birch, .
‘Cedar of I,{.bnmm,
“  American, red,
Chestnut,
Deal, red,
Fir or Spruce, .
Hickory, .
Oak, American, white,
“  British,
“  Dantsg, . d
Pine, American, white, . "
oy - long leaf yellow,
Walnut, black,
STONE, \'ATIJR'\I. A\[} ARIIPILHI
Brick, weak, . . . . . . . . .B501to800
s ,atmng,.....,,‘..,.]_lm-
R S i NN R T
Brick work, ordinary, in cement, . . . . . 300 to 600

v best, . R s e S
T e R B o c e .. SOODE
eniess o L T, . . . BOOO o 18000
DERMONE 3y« & e i w i w4000 T 10000
Sandstone, ordinary, . . . . ., . . 2500 to 10000
ULTIMATE RESISTANCE TO SHEARING.
METALS.
A GRAN o SIS T ce e e ABO0
Steel, 0" "L 50000
"I\IBER, b]:.:‘\SUNED AU]\(- II{}-, {:RI\I\" .
White Pine, Spruce, Hemlock, S i .0 ] 500
Yellow Pine, long leaf, . . . . . . 300 600
R R




THE CARNEGIE STEFL COMPANY. LIMITED.
SPECIFIC GRAVITY
OF VARIOUS SUBSTANCES.
|
NAMES OF SUBSTANCES, G’f}:ﬁ‘q | NamEs OF SUH&TA\(_I.-.| Csrmnﬂlj.
- T R, 2.60] Magnesium , . . . . . 1.74
UMINUM | hammered | 2.75| Mahogany . . . . . . 0.56-1.09
SR 1.08] Maple, dey'.'. v L 0.70
S s s 1.40-1.70| Marble, . . . . . [2.52-2.85
...... 1.10-1.20| Masonry, stone, dry , . 2.00-2.55
........ 0.85 ¢ " brick, * . . |L50-1.60
. 8.40-8.70] Mercury, at 32° Fah , .| 13.596
; rolled . 67 Micn- 2 PRI 2.80
Brick, common hard , . l58-2.30| ek dry’. ol S 0.69-1.03
Cement, ground, loose 1.85 Pelmleum at 59° Fah , 0.80
....... O?B-g;: Pina: o i SRt 0.352—?.?2
...... i : CREL S, RN /
...... 1.80-2.60 Plalmum{ hammered. . 21.3-21.6
, bituminous, . . . (L.20-1.50|Quartz. . . . . . . . 2.5-280
G 0.55|Saltpetre, Chili. . . .| 226
...... 0 | Kali . |1.95-2.08
tst et 879|Sand, fine, dry, . . . . [1.40-1.65
{mlled PR e L | SRR S 1.90-2.05
Pismond , - . . . . . 8.58) ¢t coarse .l il i 1.40-1.50
farth, humus , . . . . |1.30-1.80] Sandstone . . . .20-2.50

e

' 264 oy feast. L oL

Gi els::, common, . . . 240—2.70 Sll‘cr" hammered . , . 10.62

cast, pure or 24 Slage -, FU- S T2y
Gyt N 19.28 tmcm freshly fallen .

pure, hammered TOBSESIRE]: ok LN 7.26-7.86
Grani .. . . [250-8.00 Sulpln.r ...... 1.93-2.07
psum, cast, dry RS Q.01 Sedian W DL 0.7%’%
........ 158,02 T"‘imnea e
...... : pure rain or di-
wrought.. . . . 7.79 W ater{ sullcd at 39°Fak 1.00
) R e - e R o 1.03
AR b Walnut, dry st o PHERE
...... « - 280-320 Wax. . . . . . . . .[0.95-0.08
| ime, sla.cked 1.30-1.40 7 cast . . 6.90
..... *R.46-2.84 ‘“c{ rolled 7.20




THE CARNEGIE STEEL COMPANY., LIMITED.

WEIGHT OF A OUBICU FOOT OF SUB-
STANCES.

NAMES OF SUBSTANCES,

Aluminum, . . -
Anthracite, solid, of Pennsylvmta.
g8 broken, loose, .
4 “  moderately ahaken. A1
- heaped bushel, loose, . o
Ash, American white, dry,
Asphaltum, s
Brass, (Copper and ch) mt,
“  rolled, bl :
Brick, best pressed,
“  common hard, - 2 B
*  soft, inferior, AR
Brickwork, pressed brick, . SR e )
o ordinary, . 112

Cement, hydraullc, g'round lncm Amcm an, Rus:end:l.le,
“ " LS Louisville,
LA “* gt ‘¢ English, Portland,
Cl:lel‘f}’. d-f)'. - . . .
Chestnut, dry,

Clay, potters’, dry, .
* in lump, loose, .
Coal, bituminous, solid, .
" “ broken, loose, .
i i heaped bushel, loose,
Coke, loose, of good coal, .
“ % heaped bushel,
Copper, cast, o: W BT
b mllcd

Earth, common loam, dry, loose, :

% = L2 “ moderately ramrncd

“  as a soft flowing mud, . i - 2 N . 108
Ebony, dry, Lo P I 5 G~ g e
DR YL e s, USRS e S

Flint,




' | 1
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WEIGHT OF SUBSTANCES—Continued.
NAMES OF SUBSTANCES, 'w;ix
iGhss comumat Windaw,. .0 s e, s e bass i JEBT
[Bueiss, common, .. . . . . . e 188
‘Gold, cast, pure, or 24 carat, . . .. . . . 1204
“  pure, hammered, R b e
Grain at 60 Ibs. pl_l' busl:e] 2 il e i 48
Granite, : SR
Gravel, about the same as sa.nd which see.
Gypsum (plaster of paris), . N -y 142
Rk dvd, < . L ow e 25
RO dky, b e e A 5 g 53
Hornblende, black, . . . . < . ¢ &' 208
e . . A% e LT i R 58.7
Iron, cast, . s, & RAN NSRS AR
*  wrought, pures:, g R RN SRR 485
g “ average. . . S R
et SRS R AR IR e T 114
e R T\ i B A
Lignum Vitae, dry, : Sk U5 83
Lime, qmck, ground, loose, or in smnll lnmps, o 53
> o “  thoroughly shaken, : 75
s i et *“  per struck bushel, .. (e8)

Limestones and Marbles, R e L Lk S 168
g " loose, in irregular fragments, . 26
Magnesium, . R R S T ) 109
Mahogany, Spanish, dr). v e TR R e e R
Ll Honduras, dry, ~ = " 3 g 35
iMaple, dry, . . . AR A L
Marbles, see Limestones,

Hmnry, of granite or limestone, well dressed, . 16856
L “  mortar rubble, . s o el e L
8% et dey *+  (well scabbled), % 1 188
e ¢ sandstone, well dressed, . k . . 144
Mercury, at 32° Fahrenheit, . . . . . . 849
octar, hardéned, . . . . . . o . 108




THE CARNEGIE STEEL COMPANY, LIMITED.

WEIGHT OF SUBSTANCES—Continued.

NAMES OF SUBSTANCES,

Mud, wet, fluid, maximum,
Oak, live, dry,
“ white, dry,
* other kinds,
Petroleum,
Pine, white, dry,
“ yellow, Northern,
.y % Southern,
Platinum, :
Quartz, common, pure,
Rosin, A
Salt, coarse, ':)*rnc:m:, NS
¢ Liverpool, fine, for table use,
Sand, of pure quartz, dry, loose,
* well shaken, . . E
“ perfectly wet, 2
Sandstones, fit for building,
Shales, red or black, .
Silver, N
Slate,
Snow, freshly fnllen 3
#  moistened and compacr.ecl b)' rain, .

-

Spruce, dry,

Steel,

Sulphur,

Sycamore, dry,

SRR e e L S 4 it

Tin, cast, . s F—_— c

Turf or Peat, dry, unpresst.d .

Walnut, black, dry, . . . 3

Water, pure rain or distilled, at 60° Fabrcnhclt
Sol i T Ve e S R R T

Wax, bees,

Zinc or Spelter,

. 90 to 108

A
b
120
59

99 to 117
120 to 140
: 151
162

655

175
5t0123

15 to 50




THE CARNEGIE STEEIL COMPANY, LIMITED.

LINEAR EXPANSION OF SUBSTANCES
BY HEAT.

To find the increase in the length of a bar of any material due

to an increase of temperature, multiply the number of degrees of

increase of temperature by the coefficient for 100 degrees and

by the length of the bar and divide by 100,

NAME OF SUBSTANCE, Cooficiont for 100° | potTcl n”?r%
Centigrada,
Baywood, (in the direction of the{ '02?)26 ‘02%46
gmin' dl')’-) - = & .00031 .00057
Brass, (cast,) - - - - .00104 .00188
“  (wire,) - - - .00107 .00193
Brick, (fire,) - - - - .0003 .0005
Cement, (Roman, ) - - - .0008 .0014
Bpper,. = w5 s e .0009 L0017
Deal,(in the direction of the grain, { 00024 00044
dry, ) b '
Glass, (English !'Ilnt ) - - 00045 .00081
¥ (French white lead,) - .00048 .00087
Gold, E - - - - .0008 .0015
Granite, (average, ) - - .00047 .00085
Iron, (cast,) * - - - - .0006 .0011
“  (soft forged,) - -y e | 0007 | .0012
B8 (wire))  ~ - - | .0008 0014
Lead, - - - s s 00186 .0029
| .00036 | .00085
Marble, (Carrara,) - - { TO TO
.0008 .0011
Mercury, - - B - .0033 .0080
Platinum, - - - B - .0005 .0009
.0005 0009
Sandstone, - - - - { TO TO
.0007 .0012
T AT G - .0011 .002
Slate, (Wales,) - . - | .0008 .001
Water, (varies considerably with
the tcmpentumr:? - 4 { 0ose | -0155




THE CARNEGIE STEEL COMPANY, LIMITED,

AREAS OF FLAT ROLLED STEEL.

For Thicknesses from o; in. to 2 in. and Widths from 1 in. to 12%{ in.

}':Igct: 177 !1%” 1377 15‘;1' 2rr | Qs 25{; 2377
| S | SS===
I e .068] .078| .094 .100| .125| .141| .156) .72
11‘ 25| 166| .188| .219| 260 281 .813| 844
! J88) 234| 281 .828) 475| 422 460 .b16| 226
. + | 250 .313 .375' A88| ,500| .563| .625| .688
|
] o | 3180 801 460/ 47| 625! 708 7B1| .850
| ’L A875| 460 .563| .656| .750( .B44| 038 1.03
A38| 547 656 .766( B75| 084 1.00 | 1.20
! 500 625 750 .B75| 1.00 | 1.13 | 1.25 | 1.38
e b63| 708 844 984/ 1.13 | 127 | 1.41 | 155
i B25| 781 .938)1.09 | 1.25 | 1.41 | 1.66 | 1.72
14 B88| ,8501.03 | 1.20 | 1.38 | 1,65 | 1.72 | 1.89
1 00| .938| 1.13 | 1.81 | 1.50 | 1.60 | 1.88 | 2,06
13 8181 1.02 [ 1.22 | 1.42 (1.63 | 1.83 | 2.03 | 223
3 8760 1.00 [1.81 | 1.63 | 1.76 | 1.97 | 219 | 241
15 | 938|147 | 141 |1.64 |1.88 | 211 | 234 | 258
1 /100 | 125 | 150 | 1.7 | 2.00 | 225 | 250 | 275
- 17, | 1.06 | 133 | 1,69 | 1.86 | 213 | 230 | 266 | 292
1 118 |1.41 | 1.69 | 1.97 | 2.25 | 253 [ 281 | 3.09
1,‘, 119 | 148 | 1.78 | 2.08 | 2.38 | 2.67 | 297 | 3.27
1} 125 (1 1.88 | 2.19 | 250 | 281 | 313 | 3.4
15 | 131 | 1.64 [ 197 [ 230 | 2,63 | 295 | 3.28 | 3.61
1 188 | 1.72 [ 2.06 | 241 | 275 | 8.00 | 344 | 3.78
13. 144 | 1.80 | 216 | 2.5% | 2.88 | 3.23 | 8.59 | 8.95
14 150 | 1.88 | 225 | 2.63 | 8.00 | 338 | 8.7 | 4.13
17, | 156 195 (234 | 273 | 813 | 852 | 391 [430
i} 1,68 | 2,08 | 244 | 2.84 | 3.25 | 3.66 | 4.06 | 4.47
144 | 1.69 (211 [R53 [R.95 | 8.98 | 8.80 | 4.22 | 4.64
1} 1.75 | 219 | 2.63 | 3.06 | 3.50 | 3.94 | 4.38 4.8_1
133|181 |297 (272 [8.17 |63 | 408 [453 | 498
1§ 1.88 | 234 | 281 |3.28 | 875 | 4.22 | 4.69 | 516
193 | 194 (242 (291 339 | 888 |46 | 484 | 5383
2" o0 250 1300 | 350 | 400 | 450 | 5:00 | 550

£




THE CARNEGIE STEEL COMPANY, LIMITED.

AREAS OF FLAT ROLLED STEEL.

(coNrINUED. )

mg 87 |8 3}4{11 7| 4 | aygr 4xni4%u 1277
r — —
dr | 88| .203| 219| .234| .250| .266 .BSIJ 207
{ | bl 08| 38| 4691 500\ .531| 563 .04
£ | B63| 600/ .656| .703| .750| .797| 844 801
Y | 50| 818 .875| 938 1.00 [-1.06 | 113 | 1.19
& | o 102 | 1.09 | 117 [1.25 | 1.8 | 1.41 | 1.48
§ | 148 | 122 | 1.81 | 1.41 | 1.50 | 159 | 1.69 | 1.78
ve | 181 | 142 (153 | 1.64 | 1.75 | 1.8 | 1:97 | 2.08
} | 150 | .63 | 175 | 138 | 200 | 213 | 225 | 238
| {
2 1169 | 188 | 107|211 | 225 | 239 | 253 | 267
§ (188 [208 219 (234 | 250 | 266 | 281 | 297
1} [ 206 | 223 241 (258 | 275 | 2.92 | 8,09 | 327
1 | 225 [24¢ [ 263 [ 281 | 300 319 338 | 356
13 | 244 | 264 | 284 [ 805 | 325 |345 [2.66 |3.86
T | 263 [284 |3.06 [9.23 350 | 3.72 | 3.04 | 4.16
$5 |28 | 306 [3.28 (352 | 875 | 3.98 | 4.22 | 445
1 | 3,00 ‘aza 350 | 375 | 4.00 450 | 4.75
19 | 819 85 | 872 (398 425 452 [ 478 | 5.05
1} |38 |66 394 | 422 | 450 |4.78 | 5,08 | 534
17 | 356 [0.86 |4.18 | 445 | 475 | 5.05 | 534 | 5.64
1} |87 |4.06 | 438 | 469 | 500 531 | 569 | 504
15 394 (427 [450 492 | 525 | 558 | 591 | 623
14 | 413 | 447 | 481 |516 | 550 | 584 | 6.19 | 6.53
17, | 481 [4.67 | 5.03 | 529 | 575 | 611 | 647 | 6.88
1} | 450 488 525 (563 |6.00 | 6.38 | 6.75 | 7.18
17 | 4.60 | 508 | 547 | 586|625 | 6.64 | 7.08 | 7.42
1§ | 488 | 528 (560 |6.09 | 650 | 691 | 7.81 | 7.72
14} | 5.06 | 548 591 |6.33 | 675 | 7.7 | 7.59 | 8.02
17 | 525 [5.60 | 613 | 656 |7.00 | 7.44 | 7.88 | 831
11} 544 589 | 634 | 680 | 725 [ 7.70 | 8.16 | 861
1} | 588 | 6.09 |6.56 | 7.03 | 7.50°| 7.97 | 844 | 891
14§ [ 5681 | 630 [678 | 7.27 | 7.75 | 828 | 87®
2 1600|650 | 7.00 | 7.50 | 8.00 | 850 | 9.00 | 950

»
ps




THE CARNEGIE STEEL COMPANY, LIMITED-

AREAS OF FLAT ROLLED STEEL.

(CONTINUED. )

v
By

L ™,

=t e SR S B e S

[
e

™ ™ o

o

=
oy

R e e - L TR =
"'.-l-c:w’ s ma o

B’ %h" | }5” 5}”! [ 14 | ayﬂ | 6}"” 6%” 12"{
318 28! 944J 9 .5175l 891 406 429
625 656 688 .719 7600 .781) 813 844
038 .984) 1.03 | 1.08 | 118 | 147 | 1.22 | 1.87

125 | 1.81 | 1.38 | 144 | 1,50 | 1.56 | 1.63 | 1.69

1,56 | 1.64 | 1.72 | 1.80 | 1.88 | 1.95 | 203 | 2.11

1.88 | 1,97 | 2.06 | 216 | 225 | 234 | 244 | 2.58

219 | 230 | 241 | 252 | 2.63 | 273 | 2.84 | 295

250 | 263 | 275 | 283 | 8.00| 3.13 | 325 3838

281 | 295 | 3.09 | 823 | 3.38 | 352 | 3.66 | 3.80

8.3 | 328 | 844 | 359 | 875 | 391 | 4.06 | 4.22

8.44 | 361 | 378 | 3.95 | 418 | 4.30 | 447 | 4.64

8.75 | 894 | 413 | 431 | 450 | 4.60 | 488 | 5.06

4.06 | 4.27 | 447 | 467 | 4.88 | 5.08 | 5.28 | 548

4,98 | 450 | 4.81 | 5.03 | 525 | 547 | 5,69 | 591
4.60 | 492 | 516 | 539 | 5,63 | 586 | 6.09 | 633
5,00 | 525 | 550 | 576 | 6.00 | 625 | 650 | 6.75

531 | 558 | 584 | 6,11 | 638 | 6.64 | 6.01 | 717

625 | 656 | 658 | 7.19 | 7.50 | 7.81 | 813 | 844




THE CARNEGIE STHEL COMPANY, LIMITED.

ARBAS OF FLAT ROLLED STEEL.

(CONTINUED.)

hm’ 71.: |7/H /‘!/ 7&«}} SH 85{}! s!‘h’ s%f! 12}/

V

=

1y 875 1969 1.00 | 1,03 | 1,06 | 1.09
1.81 | 1.86 | Ll | 145 | 1.50 | 155 | 150 | 1,64
I [1.75 181 | 188 | 194 | 2100 | 2,06 | 213 | 219

f 1219 227 | 234 | 242 | 250 [ 258 | 266 | 278
§ | 268|272 281 | 201 | 300 | 309 | 819 | 828

317 | 328 | 339 | 850 | 361 | 372 | 388
350 | 363 s.75| 3.88 | 400 | 413 | 425 | 438

8.04 | 4.08 | 422 | 496 | 450 | 464 | 478 | 402
438 | 4569 | 460 | 484 | 500 | 516 | 531 | 547
481 | 498 | 516 | 593 | 550 | 567 | 584 | 602
525 | 544 | 563 581 | 6.00 | 619 | 638 | 656

’ 8.09 | 680 | 650 | 670 | 691 | 741 ] 9.
[ 613 | 634 | 656 | 678 [ 7.00 | 7.22 | 7.44 | 7.06 [10.50
6.56 | 6.80 | 7.08 | 7.87 | 7.650 | 7.73 | 7.97 | 820 [11.25
700 7.25 | 7.50 | 7.75 | 800 | 825 | 850 | 875 |12:00

744 770 | 7.97 | 853 | 850 | 877 | 9.08 | 9.80 1275
788 | 816 | 844 | 872 | 0.00 | 928 | 955 | 9.84 | 1350
831 | 861 | 891 | 9.20 | 950 | 9.80 [10.09 (10,89 |14.25
875 | 9.06 | 938 | 0.69 10.00 10.31 |10.63 | 10.94 |15.00

‘ 9.19 | 952 | 0.84 110.17 |10.50 10.83 11,16 |11.48 | 1575
9.63 | 9.97 [10.31 |10.68 |11.00 | 11,34 |11.69 | 12,03 | 16,50
42 110,78 [11.14 |11.50 |11.86 | 12,92 | 12,58 |17.2
10.88 111,25 (11,63 |12.00 (12,38 |12.75 [18.13 | 18.00

10.94 111,83 [11.72 [12.11 I§B{l 12.80 (13,28 [13.67 |18.75
11,88 111,78 11219 |12.60 {1300 [18.41 [18.81 | 14,22 |19.50
23 (12,66 (13.08 |13.50 (13,92 |14.34 |14.77 |20.25
12.25 | 12,69 |18.13 |13.56 |14.00 |[14.44 |14.88 | 15,31 |21.00

1859 [14.05 [14.50 [14.95 |15.41 |15.86 |21.75
18.13 | 13.50 uoa 14.58 moo 15,47 1594 [16.41 |22.50
13.56 | 14.05 15.02 |15.50 |15.98 |1647 |16.95 | 23.25
14,00 | 14.50 15.00 115,50 116.00 11650 [17.00 [17.50 | 24.00

.dSE% agg[ 469 «84 500 .516‘ 531547

_99
2
8 2kzh SBES EBoy
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=
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THE CARNEGIF STEEL COMPANY, LIMITED.

AREAS OF FLAT ROLLED STEEL.

(CONTINUED.)

?:im 97 |0 | g 95‘1;‘ 107 [10}77 10-]"|10!”

Tl

o

b63 b | 594 609 625 B4l .65ﬁ| 6724
148 | 116 | 1.19 | 1.22 | 1.25 | 1.28 | 1.
169 | 173 | 1.78 | 1.83 | 1.88 | 1.9
‘225 | 231 | 238 | 244 | 250 | 2.56

281 280 | 297 | 8.05 | 313 | 3.20
8.83| 347 356 ,

4.05 | 4.16 | 427 | 438 [ 448 |
4.63 4?5| 4.88| 5.00 | 513

4.59

| 5.25

5.08 | 5.20 5.8{ 5.48' 583 | 677 591
578 | 594  6.09 | 625 | 641 | 656 672

6.36 ‘ 6.53 | 6.70 | 688  7.05 ;g

50
&
o
o
e
®

Soo
Sz

6.94 ?.13: 7.31 | 7.60 | 7.69

781 | 762 | 772 7.92 | 813 | 833
7.88 | 809 | 831 | 853 | 875 | 897 | 9.19 | 9.41
8.87.8.91‘ 9.14 | 938 | 9.61 | 9.84 |10.08

863 | 873

o8
b

....
[
S
oo
==

925 | 0.50 | 9.75 {10.00 |10.25 |10.50 |10.75

9,56 | 983 10.09 1036 |10.63 1089 1118 1142
1013 |10.41 |10.69 [10.97 |11.25 [11.58 1181 |12.09
10.98 | 1138 | 11.58'11.88112.” 1247 (12,77
(1125 | 11.56 1188 1219 i12.50 1281 13, 13|18.H
11.81 | 12.14 ‘12.4? 12,80 13,13 1345 [13.78 14.11
12,38 | 12.72 |13.06 |13.41 1375 |14.00 | 14.44 [14.78
13.30 [13.66 |14.02 14.38 1473 15.09 |15.45
13.50 |18.88 [14.25 |14.63 I15.1]() 11598+ 16.75 | 16.13

14.06 [14.45 |14.84 {1523 15,63 | 16,02 |16.41 | 16,80
14,63 [15.03 |15.44 |15.84 |16.25 [16.66 [17.06 |17.47
15.61 [16,03 (16,46 |16.88 |17.30 |17.72 |18.14
1675 | 1619 |16.63 [17.06 |17.50 |17.94 1838 18.81

1631 1677 [17.22 |17.67 1813 |18.58 |10.03 |19.48
734 1781 |1828 1875 |1022 11060 2016 f2
1744 | 1702 | 1641 |1880 1038 |106 |2031 2033 |
18.00 | 1850 |19.00 | 1950 20,00 12050 |21.00 |21.50 |2

o g . g
=
2

———
m}w;u
—
2
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e
—
b=
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e
=
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THE CARNEGIE STEEZL COMPANY. LIMITED.

ARBAS OF FLAT ROLLED STEEL.
(CONTINUED.)

11177 I'lli”!].].i” 1137|1277 llzluélzlnélzzu :§ﬁl
T el ik P et
688 703 719 234 750 766 .78 797 R
138 141 | 144 | 147 | 150 | 158 | 158 | 150 |55
206 | 211 | 216 | 220 | 225 | 250 | 234 | 239 [EL,

| 275 | 281 | 288 | 294 | aoui 306 | 813 | 819 [ 3%
344 | 852 | 859 | 867 | 375 | 853 | 391 | 398 |53
413 | 422 | 431 | 441 | 450 459 469 | 478|335
481 | 4.92 | 503 | 514 525 530 bA7 | 558 |

| 550 | 563 | 575 588 | 6.00 613 635 638 Eg

| 6191 633 | 647 | 661 | 675 ] 689 | 7.08 | 747 |58
| 688 | 708 | 7.10 | 734 | 750 | 766 7.81 | 7.97 |22
| 766 773 | 791 808 | 85 | 842 859 877 |35

825 | 844 | 863 | 881 900 | 919 038 856 |33
894 | 014 | 934 | 955 | 975 | 9.95 (1016 10,36 |23
0.68 | 9.84 10.06 1028 1050 1072 |10.94 |1116 |53
1031 (1055 1078 [11.02 |11.25 [11.48 |11.72 |11.95 |55
1100 1125 | 1150 1175 1200 1225 1250 |1275 | 3=

| | ]

1100 1195 | 12:02 | 12.43 1275 |13.02 |19.98 195 |25

[12.38 |12.66 (1294 |13.22 |13.50 |18.78 |14.00 [14.34 |22

(13,06 |13.36 [13.66 |13.95 1495 |14.55 14.84 (15.14 Eg
1375 |14.08 1438 1463 (15,00 /1531 |15.63 |15 |§
14.44 1477 15,00 1542 | 1575 |16.08 |1641 1673 |22
1513 |15.47 15,81 |16.16 |1650 [16.84 |17.19 |17.58 §§
1581 1617 1653 1689 17.25 |17.61 17.97 1838 |2
1650, 10685 |17.25 |17.6) | 1800 1838 1875 1013 | &5

=

17,19 [17.68 |17.97 |18.36 {1875 |19.14 1958 |19.92 |E3
1788 1828 (1869 |19.09 |1950 (1991 |2031 2072 |53
1856 | 18.98 (19.41 [19.83 (2025 |20.67 [21.09 2152 |25
1925 (1969 (20,13 (2056 (21,00 244 2188 (2231 |35

| ﬂ-

19.94 (20,99 20,84 (2130 (21,75 (2220 2268 |23.11 g\‘§
20,63 |21.00 {2156 (22,03 [22.50 22.97 2344 (2391 [E&F
2131 (21,80 2298 9277 [2325 9373 2422 (2470 | 53
22.00 |22.50 |23.00 2350 124,00 124.50 25.00 (25,50

{48




THE CARNEGIE STEEL OOMPANY. LIMITED.

WEIGHTS OF FLAT ROLLED STEEL.

PER LINEAL FOOT.

1 Oubio Foot weighing 4596 1bs,

7.81
8.18
8.50
893

9.30
- 9.67
10.04
1042
10.79
11.15
11.53
1190

m&: 177 1y \1agrr |1g 2| o0 |35 (23472 197
T | 638 07| 957 11| 128 144| 150 7.66
X | 850|106 | 128 1.49| 170| 1.91| 212
u'g 1.06 (133 | 159 | 1.86 | 212| 239| 265
3% | 128 159 | 192 | 223 | 255 287 819
Y5 |149 | 186 | 223 | 260 | 298 8.35| 3R
Ja (170 | 212 | 255 2.93‘ 340/ 383| 435
% |19 |es0 | 2s7'| ass | sss! as0| 4z

212 {265 | 819 | 872 | 4.25| 47| 531
l] 284 | 202 | 351 | 4.09| 4.67| 526 584
3 | 285 819 | 883 | 447 | 510| 6.75| 6.88
11 1276 | 845 | 414 | 484 ) 6558 621 6.90
5 908 | 872 | 447 | 520 | 595 660 744
319 (899 | 478 | 558 | 6.38| 78| 7.07

1 240 | 425 | 510 | 595 | 6.80| 7.65| 850
17 (961 | 452 | 542 | 632 | 722 813| 9.08
135 |33 |478 | 574 | 670 | 7.65| 861| 957
iﬁ 4.04 | 505 | .06 ;,247 808/ 0.00| 10.10

10.04
10.52
11.00
1148

11.95
12.43
12,91
13.40

13.86
14.34
13.18] 14.83
13,601 15.30

249




THE CARNEGIE-STEEL: COMPANY, LIMITRD

WEIGHTS OF FLAT ROLLED STEEL.

PER LINEAL FOOT.

{CONTINUED.)

1
e

191 2.07‘ 228! 230 255| 271 287| %.08
| 255 m‘ 208| 3.19| 340/ 861| 888| 404

8.10( 345 B.72| 3.09| 425 452 478| b.05

3}5” 3%40 4 457714877 47 1977

883| 4.15| 447| 4.78| 5.10| 542| 574| 606

3
446| 4.83| 520 558| 595| 642 6.70| 7.07
610 5.53i 6.95‘ 6.38| 6.80| 7.22| 7.65| 808
7 674| 622 670 7.47| 765 813 861| 09.09
6.38| 6.91| 7.44| 7.97| 850| 9.03| 957|100
4 | 7.02| 7.60) 818| 876| 9.35| 9.93|1052| 11.11
H | 765 820 893 9.57) 1020 10.84 1!.48 1212
} 820 B8] 9.671 10.36| 11.05 11.74 12.48 13.12
8.08| 9.67| 1041 11.16| 1190 12.65| 13.39| 14,13
§ | 957 10.36| 11.16| 11.95| 12.75| 1855 | 14.84 | 15.14
1 10.20 | 11.05 | 11.90 | 12.75| 13.60 | 14.45| 15.30| 16.15

3l 1084 | 11.74| 12,65 13.55| 14.45) 15.95| 18.28| 17.16
1 1148 1243 | 1339 14.34| 1530 16.26| 17.22] 1817
1 1212 13.12| 14.13| 15,14 | 16.15| 17.18| 1817 19.18
1 12.75 | 13.81 | 14.87 | 15.94| 17.00| 18.06| 19.13

20.19

1 13.80| 14.50| 15,62 16.74| 17.85| 18.96| 20.08| 21.20
1 14.03| 15.20| 16.36| 17.53| 18.70| 19.87| 21.04 | 22.21
' i 17.10 09| 23,22
il 24.23
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THE CARNEGIE STREEL COMPANY, LIMITED.

WEIGHTS OF FLAT ROLLED STEEL.

ﬁhlmm| 5’
himhal.l
310
U | i
ﬁ 531
6.88
ﬁ 74
B.50
| 957
10.63
} | 11.69
i | 1275
1 1881
14.87
§ | 1594
1 17.00
1 18.08
1‘;/2 10.13
15 | 20.19
3 2125
15 |28
1 23,38
1% | 2444
1 25,60
14 | 2667
1 27.63
114 | 28.60
1% | 207
144 | 8081
1 3187
1 32.04
2 34.00

37

PER LINEAL FOOT.

(CONTINUED. )

5}4/! | 5% rr

B%!f

I/IJ|BM‘H'

3.85
4.46

5,58

7.81
8.93

10.04
11.16

13.39
14.50
15.62
16,74
17.85
18.96

21.20

24.54
26.78

27.89
29,01

31.24

3347
35.70

351
4.67

5.34
7.02
818/
9.35

10.52
11.69
12,85
14,08

15.19
16,36
17.63
1870

19.87
21.04
221
2338

24.54
25.71
26.88
28.05

2022
30.39
31.55
32.73

33.89
35.06
36.23

37.40

3.67
4.89

6.11/
7.34
8.56
LXT

11.00
1222
13.44
14.67

15.88
17.10
18.33
19.55

20.77
21.99
23.22
2444

25.66
26.88
28.10
20,93

30.56
.77
32.99
3422

3.99
531

4.14 | 430
5.563| 5.74

690 717
8.29| 861
0.67 | 10.04
1105‘1148 2

1243 | 12,91
13.81 | 14.34
16.20 | 15.78
16,68 | 17.22




THE CARNEGIE STEEL, COMPANY, LIMITED.

WEIGHTS OF FLAT ROLLED STEEL.

PER LINEAL FOOT.

(CONTINUED. )

xu ?}é” 7/3 | B 8‘14 r S}ﬁﬂ 8; ) 1877

4.46‘ 462 478 4.94| 510| 526 b42| bb8| 7.65
5.B5| ﬁ.16| 636 658 680 7.01| 722 7.43|1020
744 7.70| 7.97) 823 850 876 9.03| 9.29] 1275
893 9.25| 957 9.88 10.20| 10.52| 10.84| 11.16] 15.30
1041 10.78| 11.16| 11.53| 11.90) 12.27| 12.64| 13.02} 17.85
11,90 12.32| 12,75| 13.18] 13.60 | 14.03| 14.44 | 14.87] 20.40

13.39| 13,86| 14.34| 14.82| 1530/ 15,78 1626/ 16.74 | 22.95
14.87| 1540 1594 16.47| 17,00 17.53| 18,06 1859] 25.50
16.36| 16.94| 17,53 | 18,12| 18.70| 19.28| 19.86| 20.45| 28,05
17.85| 18.49| 19.13| 19.77| 20.40| 21.04| 21.68| 22.32| 30.60

19.34| 20,03 | 20.72| 21.41| 22,10 22.79| 23.48| 24.17| 33.15
20.83| 21,57| 22.32| 23.05| 23.80| 24.55| 25.30| 26.04 | 35.70
2232 23.11| 2391 | 24.70| 25,50| 26.30| 27.10| 27.89] 38.25
23.80| 24.65| 25.50| 26.35| 27.20| 28.05| 28.90| 29,75 40.80

25.20| 2619 | 27.10| 28.00| 28.90| 29.80| 30.70| 81,61 ] 43.35
26.78| 27.73| 28.68| 20.64| 30.60( 31.56| 32.52| 33.47 | 45.90
28,26 20.27| 30.23( 31.29| 32.30| 33.31| 34.32| 85,33 | 4845
20.75| 80.81 | 31.88| 32,94 34.00| 35.06] 36.12| 37.20| 51.00

81.23( 32.35| 33.48| B4.50| 35.70) 36.,81| 37.93 39.05| 53.55
32.72| va.80( 85.06| 36.23| 37.40| 38.57| 30.74| 40.91] 56.10
34.21| 3544 86,66| 37.88| 39.10| 40.32| 41.54| 42.77| 58.65
35.70| 36.98| 38.26| 30.53| 40.80| 42.08| 43.35| 44.63| 61.20

37.19 38,51 | 30.84| 41.17| 42.50| 43.83| 4516/ 46.49] 63.75
98.67| 40.05| 41.44| 42.82| 44.20| 45.58| 46.96| 48.34| 66.30
40.16| 41.59| 43.03| 44.47| 45.90| 47.33| 48.76| 50.20| 68.85
41.65| 43.14| 44.63| 46.12| 47.60| 49.09| 50.58| 52.07| 71.40

43.14| 44.68| 46.22| 47.76| 49.30) 50.84| 52.38 | 53.92| 73.95
44,63 | 46.22| 47.82| 49.40| 51.00| 52.60| 54.20| 55.79| 76.50

| 47.60| 49,30 51.00| 52.70| 54.40| 56.10| 57.80 | 59.50] 81,60




THE CARNEGIE STEEL COMPANY, LIMITED.

WEIGHTS OF FLAT ROLLED STEEL.

PER LINEAL FOOT.

(CONTINUED. )

iaknies | | | 8
e Pl e i

7 5.74 ?.90 6.06, 6.22 &38' 6.54 B.?0| 6.86

.86| 8.08| 820 8.50| 871 &WJ 9.14
v, 956/ 9.83) 10.10| 1036 10.62| 10.89 | 11.16| 11.42
yz 1148 11.80) 12,12/ 1244 | 12.75| 13.07| 1339/ 13.71
1;2 1840 13.76| 14.14| 1451 | 14.88| 15.25| 15.62 | 15.99

1530 15,73 16.16| 1658 17.00| 17.42| 17.85| 1838
1722 1769 1818/ 1865 1944 196t | 2008 2056
| 10.18) 19.65 20,19 20.72| 21.25| 21.78| 2252 2285
} | 21.04| 21.62| 2221 | 22.79| 23.38| 23.96| 24.54 25,13 2
3 | 2296 23.59| 24.23| 24.86| 25,50  26.14| 26.78 | 27.42

4} | 24.86| 2555 26.24| 26.94 | 27,62| 28.32| 20,00 29.69
20.78| 27,62 | 28.26| 20.01| 20.75 | 80.50( 81.24| 31.98
+§ | 28.60) 20.49) 30.28) 31.08| 31,88 83.67| 3348| 34.28
1 30.60| 31.45| 32.30| 33.15 34.00| 34.85) 35.

17, | 8252| 33.41| 8432 3522 8612/ 87.03| 87.92| 3883
134 | 3043 3538 3634/ 3720 385 3921 40.17| ALI2
17 | 3634| 37.35 336 3037 4038 4139 42.40| 43.40
1% | 9826| 3931 4037 4144 4250 4336 44.63| 45,69
14, | 40.16( 4128|4240 4352 4484 4575 4685 4797
134 | 4208| 4325 44.41| 45.58| 4675 47.9| 49.08| 5025
1% | 44.00| 45.22| 46.44| 47.66| 48.88| 50.10| 51.32| 52,54
14 | 4590 4718) 4845 4973 51,00 52.28) 5355, 548

l? 47.82| 49.14| 5048| 51.80 | 53.14| 54.48| 55.78| 57.11
&

49.73| 61.10| 52.49| 53.87| 556.25| 56.63| 58 02| 59.40) 6

b1.64| 53.07| 54.51| 55.94| 67.38 H8.81| 60.24| 61.68) 6

13 | 68.66| 55.04| 56.53| 58.01| 59.5 09| 6248 63.97
6 7

48| 5700/ 5854| 60,09 61,62 B4.70| 66.24
57.38| 53.97| 60.56| 62.16| 6375 6535 66.94| 68,58
11} | 5020 6094  6258| 6423 65.58| 67.62 69.18| 70.83
2 62.90 64.60 66.30 68.00 69.70. 71.40. 73.10
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THE CARNEGIE STEEL COMPANY, LIMITED.

WEIGHTS OF FLAT ROLLED STEEL.

PER LINEAL FOOT.

(CONTINUED. ) -

; -
] 1177 !1}{”!1,‘4”11%”: R 512}4”11235”}&}{’)

702| 77| 73| 749 765 72| 798| 818
084, 957 978| 10.00| 1020 10.42| 10.63| 10.84

[ 11.68( 11.95 | 12.22| 1249 12.75| 13.01| 13.28| 18.55
14.08| 14.95| 14.68| 1499/ 1530  15.62| 1594 16.26
16.36| 16.74 | 17.12| 17.49| 17.85| 18.23| 18.60| 18.97
1870 19.13| 19,55 | 19.97| 22040 20.82 21.25‘ 21.67

21.02) 20.51| 22.00| 22,48 22.95| 23,43| 23.90| 24.39
23.38| 2301 | 24.44| 24.97 2550 26,03 26,56, 27.09
25.70| 26.30| 26.88| 27.47| 28,05 28.64| 20.22 %g

30.40/ 31.08| 31.76| 8246 #3.15| 83.83 84.68 85,22
32.72( 83.47| 34.21 34.95| 85.70| 86,44 87.19| 87.93
35.06| 85.86| 36,66 37.46| $8.25 30.05 30.84| 40.64
8740| 38.25| 30.10| 39.95| 40.80| 41.65 4250  43.35

30.74) 40.64| 41.54| 4245 43.35]' 44.25 45.16) 46.08
42,08 43.04| 44.00| 44.94 4590  46.80 47.82| 4877
| 44.42| 45.42| 4644 47.45| 48.45| 40.46| 50.46) 51.48
46.76) 47.82) 48.88 40.94| 51.00| 52.08 b&ISi 54.19

49.08) 50.20| 51.82| 5244 53.55| 54.67 5578 56.90
b51.42| 52,50 63.76) 54.93 [i6.10| 57.27) BS.44/ 50.60
53.76| 54.99| 66,21 57.43 58.65| 59.87 G110 6282
56.10{ 57.37| 5865 59.93| (G1.20| 6248 63.75| 65.08

5842 60.76| 61.10| 62.43| 63.75) 65.08 08.40| 67.74
60.78( 62.16) 63.64 64.92| (6.30 67.68| 60.06| 70.44
63.10| 64.56| 66.98 67.42| (8.85| 70.20| 71.72| 73.16
65.45| 66.93 6843 60.92| T"1.40| 72.90| 74.98| 75.87

|
67.80| 6038 7086 7241| 7395 7548| 77.08| 7857
70.12| 71.72| 7831 7490 7650 7809 79,69 81.28
| 75.76| 7741 79.05| 8070 8234 83,99
7480 7650 7820/ 70.90 8160 83.30 85.00 8670

e ok o 36573 o B !

be found in the

%-l:ﬂlh'iﬂhh‘m .

on
i of 154"

mn‘ghhklz“"iiilm
than 12%, Thus to find the
10,41 <~ 35.70 == 48.11 Ibs,
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’ THE CARNEGIE STEEL COMFPANY, LIMITED.

PER LINEAL FOOT,

(CONTINUED, )

WEIGHTS OF FLAT ROLLED STEEL.

Thickness|
in
inches.

1877

1577

167

124

1077

20

il

H}

828
11.06

13.81

10,84
22.10

s |24.86
30,30 | 92,
33.16

3 |95.01
? 98,68

3 (4144
1" 4420
14 |46.96
11g 4972
12 [52.48
1y [65.25

1 58,02

66.30

60,06
71.88
74.59
T7.85

anEs

bk
=SEen

9.56
12.75

15.94
19.14

25.50

28.70
31.88

38.26
41.43

47.82
51.00

54.20
57.37

63.76

66.95
7012

76,51
79.69

86.06
80.25

9244

98,81
102.00

10,20
13.60

17.00
2040
23.80
27.20

30.60
34.00
37.40
40.80

44.20
47.60
51.00
54.40

b7.80

68.00
7140

81.60
85,00

91.80
95.20

93.60
102,00
105.40
108.80

10.84
14.44

18.06
21.68
25.28
23.89

32.52
36.12
30.72
43.36

46.96
60.60
54.20
57,80

61.40

61.20 | 65.04

63,64
72.26
75.80

74.80) T0.48

83.08
86,70

90.31
93,93

10115

104.76
108.38
111.99
115.60

80.413
84.15
B.(I0
91,80

95.08
%“IE
103.28
107.10

110.93
114.75
118.68

12240

12,10
16,16

12,76
17.00

2.4
25.50
20.75
34.00
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THE CARNEGIE STEEL COMPANY, LIMITED.

WEIGHTS OF FLAT ROLLED STEEL.
PER LINEAL FOOT.

(CONTINUED, )

i

30”

D97 o977 I 47 2577 | 287 [ 27/! I 28 ' 207

&
=
B

wRNEL WIS W e
55
=

14.04 | 14.64 | 1532 | 15,96 18.53[ l?.EO’ 17, 84| 1848/ 10.12
18.69 | 10,66 20.40 | 21.26 | 22.12 | 22,96 23.80 | 24.64 | 25.50

23.36 | 24.44 |.25.52 | 26,56 | 27.62 | 28.68 | 20.76 | 30.80| 31.88
28,06 | 29.36 | 80,60 | 31.88 33.lﬁl 34.44 | 35,72 37.00( 38.28
32.72| 34.24 | 35,72 | 37.20 38.68 | 40.17 | 41.65 | 43.14 | 44.64
87.40) 89.10 40.80 | 42.50 44.20r 45.92 | 47.60 | 49.28| 51.00

44.00| 45.92 | 47.80 | 49.73 | 51.64 | 53.56 | 5548 57.40
46,76 | 48.88| 51.00 | 53.12| 55.24 | 57.37 | 69.49| 61.60| 63.76
51,40 53,76 | 56,12 | 58.44 | 60.78 | 63.11 | 65,44 | 67.77| 70.13
56,10 | 58.66 | 61.20 | 63.76| 66.32 | 68.88| 71.42 | 73.97| 76.53 |

60.79 | 63,63 66.20 | 69,06{ 71.82] 74.58| 77.34 | 80,10 82.80
65,44 | 68.43 | 71.40 | 74.88 | 77.36 | 80.33 | 83.30 | 86,20 | 80,24
70.13 | 73.32| 76.50 | 79.68| 82.28| 8B6.07 | 80.26 | 92.44 | 95.64
74.80 78.20‘ 81.60 | 85.00| 83.40| 91.80| 95.20 | 98.60 102.00

85.00

7948 | 83.08  86.70 [ 90.32 | 93.92| 97.54 [101.14 104.?5’108.38

88.00] 91.80| 95.64 | 99.44 108.‘36 107.10 110.92 114.74
8383 92.88/ 96.92 100,92/ 104.96 [100.01 |118.05 [117.09 [121.18
93.52 9?.731102.00'106.24|110.50|114?6 119.00 |123.24 127.51
08.16 102.64 10?.]2llIl.BB-llE.N_ISO.SO;!H.N 129.40 133.89
102,84 107,52 |112.20 116,88 121.54 126,22 |130.90 (135.58 140,24
107.52 112,42 [117.30 122,20 127,08 |131.06 |136.84 |141.76 146,64
112,20 117,30 [122,40 |127.50 132,60 137.72 142,80 [147.92 153,02

122,19 /127,50 [132.81 |138,13 |143.44 [148.75 (154.06 [159.38
121,56 [127,08 |182,60 |138,13 |143.65 /140,18 154,70 160,23 165.75
126,23 [131,96 [137.70 |143.44 [149.18 154.91 160,65 {166,389 172,13
130.90 136,85 |142.80 |148.75 154.70 [160.65 166,60 172,55 187.50

135,58 | 141,74 147,90 |154.06 160.23 {166.39 |172.55 |178.71 |184.88
140.25 |146.63 153.00 |159.38 |165.75 172,13 |178,50 |184.88 /191,25
144.93 151,51 |158.10 |164.69 171.28 [177.86 |184.45 |191.04 |197.63
156,40 163,20 [170.00 [176.80 |183.60 |190.40 |197.20 204.00

_———— =
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=
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THE CARNEGIE STEEL COMPANY, LIMITED,
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WEIGHTS OF FLAT ROLLED STEEBL.

PER LINEAL FOOT.

(CONTINUED.)

40(! 48”

8477 35” a6

21.68 22.32) 22.06 24.2 25 26,80
28, 29.7‘2] 80,50 32.92 34.00, 35.68

X 33.24) 40.30) 4248 4464
43,36 44.64) 4502 48.48 51.00 5356
50.57) 5207 53.58 56,56 59.50( 6248
57.78 50.50 61.20, 64.62 63.00 7L40

65.04] 66.96 68.88/ 72.68 76.54 80.32
74.36) 76.50, 80.74| 85.00/ 88,
81.70 84.15( 88.84 0348 98
80.28 91.84) 96.92 102.00 10712

85.62| 88.30 91.15 06,68 09.44) 104.96 110,50 11
62.20| 95.20] 98.20/101.20 104,16/ 107.12 11304111900 124,
98.82(102.00/ 105.20] 108.40{ 11154/ 114, 76 121319752 1

38!/

105.40 108,80 112,20/ 115.60 119.00] 122.40{ 129.20  136.00

112,00 115.59] 119.20/ 122, 128.42 130, NIIS? 144.50 15
118.56 122.40 128.24 130 137.70, 145.36) 153.0(9[ 160,
125.16( 129.21 133.241 137. 141 82| 14586 153.44 161.50 1
131.76 136.00, 140.28| 1 148, 153.00’ 161,48/ 170.00( 1

188.96 142.81| 147.24/ 151,72 156.20| 160.66{ 169.60 178.56 187
15428;158.9&183.82 168.30 177, .00] 196,
161.28( 166.16 171,08| 176,00 185.75( 195
168.32{ 173,40 178.61 183.60, 193.80| 204

175.81| 180,63 185.94] 191.25/ 201.88| 212,50} 223,
182,33/ 187,86/ 193,38/ 198,90] 209.95| 221,00, 232
177.86| 189,60/ 189.34 195.08 200.81{ 206.55, 218,03 22950
184.45| 190,40 196.35 202,30 203.25‘214.21] 220,10 238,00

191,04 197.20 203,35 20053 215,60 221.8 23418 4650
197.63) 204,00| 210.38) 21 6.75| 225.13| 229.50) 242.25| 255
204.21| 210.80) 217.39| 223.98 230.56) 237.15| 250.

217.60| 224.401 231,20 238,00] 244.80| 258.

a57




THE CARNEGIE STEEL COMPANY, LIMITED.

WEIGHTS OF FLA'T ROLLED STEEL.

PER LINEAL FOOT,

( CONTINUED. )

in 447 467 1 b2’ | b4’

81,92 33.12 3440 35
4252, 44.24 45,92

29.29
39.11

48.88 53.12) 55.24] b57.3¢6
68.71 63.76 66.92 68.88
68.47 7440 77.87) 80.34

85.00] 88.40 91.84

95.60| 99.46 103.28 107.12
106.24] 11048 114, 74 lmg
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THE CARNEGIE STEEL COMPANY,

LIMITED

Thickness w« ht of

Sremmilrebe el
o
-]
et
(L]

<N N S

orDiameter

mm:hm.

0
17 013
j 053
: 119
,ir 212 |
y .333
} 478
Ts .651

.850

% 1.076
i 1.328 |
H 1.608
3 1.913
# | 2245
1 2.603
12 2.989

1 3.400

3.838

OF ROUND BARS.

I_Wﬂ.ght of
met long, | CrnQout lﬂng‘

.010
.042
094

.187
261
.375
511

687
.845
1.043
1.262

1.502
1.763
2.044
2.347

2.870
3.014
3.379
3.766

4.173
4.600
5.049
5.518

6.008
6.520
7.051
7.604

8.178
8.773

- 10.02

Area of
[} Bar
in . inches,

.0038
0156
.0352

.0625
0077
.1406

.2500
3164
3906
4727

5625
.6602
.76568
.8789

1.0000
1.1289
1.26856
1.4102

1.5625
1.7227
1.8006
2.0664

2.2500
24414
2.6408
2.8477

3.0825
3.2852
3.5156
3.7539

1914 |

Avaof
Bar
in #q, inches,

0031
.0123
0276

.0491
0767
1104
.1503

.1963
.2485

WEIGHTS AND AREAS OF SQUARE AND
,ROUND BARS AND CIRCUMFERENCES

One cubic foot of steel weighing 489.6 pounds.

Circumfarencs
of (O Bar

260
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Supplement No. 11 supersedes and cancels’
all previous Supplements.

This Pamphlet refers only to the original
Shape Book—edition of 1903, and therefore
ANY CHANGES OR ADDITIONS HERE-
TOFORE MADE BUT NOT MENTIONED
IN THIS SUPPLEMENT ARE VOID.

Part I. deals only with changes in an_'
additions to data already published in the
Shape Book.

Part Il. embodies all new Sections for
which rolls have been prepared since the
publication of the Shape Book ; also several

tables of weights not appearing in the origi
book.




CARNEGIE STEEL COMPANY

PART 1.

Corrections in data published in Shape
Book, 1903.




4 CARNEGIE STEEL COMPANY

CORRECTIONS IN SHAPE BOOK, 1903,

Page 7 —C- 9—Radius at toe of section should read
0.108”,

Page 8 —C-20 can also be rolled to 40.0, 45.0 and 50.0 1bs.,
but flanges of these sections will not be full.
C-20—Radius at toe of section to be 0.1875%,

Page 9— (-170 can be rolled to a minimum weight of 35.0°
Ibs. and a maximum weight of 50.0 1bs., makm
minimum flange width and web thickness 3.773
and 0.473” respectively. :

C-160—We now have rolls for this formerly
‘ Proposed Shipbuilding Channel” with a mini-
mum weight of 30.0 1bs. and a maximum weigh
of 40.0 1bs., making minimum flange width and
web thickness 3.797” and 0.447” respectively.

Page 12 —Z-510 can also be rolled to 2.4 lbs.

Page 13 —A- 90 can also be rolled '’/ thick, 6.60 Ibs.
A- 99 can also be rolled '{’/ thick, 5.801bs.
A-103 can also be rolled 1%/ thick, 62.70 1bs.

Page 14 —A-102 can also be rolled ',/ thick, 0.92 lbs.
A-140 can also be rolled 4’/ thick, 18.70 1bs.

Page 15 —A-228 can also be rolled 4’/ thick, 5.80 lbs.
A-601 can also be rolled ¥’/ thick, 4.90 lbs.
A-603 can also be rolled ¥’/ thick, 4.50 lbs.
A-607—canceled.

Page 16 —A-269 can also be rolled 4’/ thick, 1.86 lbs.
A-612 can also be rolled 3§’/ thick, 4.62 lbs.
A-616 can also be rolled '’/ thick, 1.43 lbs.
A-616 can also be rolled %3’/ thick, 4.00 Ibs.
A-617T—canceled.

Page 17 —A-374can also be rolled ¥’/ thick, 4.47 lbs.
Page 18 —A-391 can also be rolled ;*/ thick, 2.43 lbs.
A-395 can also be rolled %’/ thick, 2.11 lbs.

Page 19 —A-700 can also be rolled {4’/ thick, 11.30 lbs.




CARNEGIE STEEL COMPANY 5

—T-500, see revised section, page 35 of this
Supplement.
—T-602—canceled.

T-603—See revised section, page 34 of this
Supplement.

—C-500—Change flange and web to }}” and 7"
respectively, add minimum weight 0,25 Ibs.

C-501—Change web thickness to /¥ and
weights to read 0.224 to 0.25 1bs.

C-502—Change flange and web to %” and
No. 13, respectively, also dimension at root of
flange from %" to %" and give one weight of
0.36 1bs. only.

C-504—Change weight to 0.47 1bs.

C-507, C-509, C-512, C-514, C-515, C-517, C-521,
C-526—canceled.

C-508—reinstated.

C-510—Change weights to 0.69 1bs. and 1.06 1bs.

C-511—Change dimensions at toe and root of
flange to 4 and 7, respectively, also weight
to (.73 1bs.

C-523—Change minimum weight to 0.91 Ibs.

C-525—Change maximum weight to 1.49 1bs.
—(-530, C-533, C-540—canceled.

C-532—Change minimum flange and web to ¢;”
and %7, respectively, also minimum weight to
1.43 1bs.

C-535—Add minimum weight of 1.47 1bs.
—(-550, C-555—canceled.

—C-600, C-601, C-602, are now rolled to the follow-
ing weights per foot:

C-600, 0.51 1bs.

C-601, 0.67 1bs.

C-602, 0,79 1bs.

—C-702—See revised section, page 49 of this
Supplement.

—U-572, U-578, C-562—canceled.




CARNEGIE STEEL COMPANY

Page 33

Page 34

Page 37

Page 38

Page 40
Page 41
Page 42

Page 43
Page 44
Page 45
Page 46
Pages 48,

Pages 50,
Page 50

Page 51

—B-500—Change maximum widths of head and

web from % and %" to 37 and 347, respcctwelr,

also maximum “elght to 2.58 1bs.
B-506—Change weight to 1.60 lbs.

B-507—Canceled.

—P-501 can now be rolled to a minimum weigh_t‘:_
of 502 lbs. and a maximum of 821 lbs. Mini-
mium section has web thickness of 347,
P-3—Change minimum weight to 8.1 lbs.
—M-680, M-681, M-682, M-687, M-688—canceled.
M-685—Change maximum weight to 3.67 1lbs.,

omitting {}” thickness.

—M-715 can also be rolled %7,
making 3.90 1bs. maximum weight.
M-716 can also be rolled %" thick, 2.70 lbs.

—M-890—canceled.
—M-902—canceled.

” and ¥7 th

—M-921, M-922, M-923, M-924, M-926, M-928—can-

celed.

—M-931, M-932, M-933, M-Y34—canceled.
—M-936, M-937, M-939, M-940—canceled.

—M-942—canceled.
—M-950, M-951—canceled.

49 —I-Beams, Special I-Beams, for new s

tions see page 40, of this Supplement.
51 —Channels, Special Channels, for
sections see pages 42 and 43 of this Supplem
—(C-8 can also be rolled to 7.52 lbs.

C-5 can also be rolled to 22.60 1bs,

—(C-170—Change as follows :

Minimum weight . . . to 350 Ilbs.
Maximum AL Gl s b SORD) o'
Minimum flange width . to 3.773/
Maximum “ o . to 4147
Minimum web thickness to 0.473//
Maximum ** i to 0.84
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o

Pages 5

1 C-160—Change as follows :

Minimum weight . . . to 30.0 1bs.
Maximum S5 as a1 B0 A0LD *
Minimum flange width . to 3.797//

Maximum  ** o . to 4.0917/
Minimum web thickness to 0.447/
Maximum ** k& to 0.7417/

C- 20—Flanges for sections weighing over 37.0
Ibs. will not be full.

1, 52 —Z-Bars, Special Z-Bars, for new sections
see page 33, of this Supplement.

| Pa ge 52 —Z-510 can also be rolled to 2.4 1bs.
Pages 53 to 65, incl. Angles, Special and Odd Angles, for

new sections see pages 29 to 33, inclusive, of this
Supplement.

A-103 can also be rolled 1% 7/ thick, 62.70 Ibs.

Page 57 — A-140 can also be rolled %/’ thick. 18.7 1bs.

—A-607, A-617—canceled.

Pages 06 to 68, incl. Tees, Special and Hand Rail Tees,

for new sections see pages 34 and 35 of this
Supplement,

Page 68 —'I-602—canceled.

(Pages 7

T-603—Change as follows: Weight 0.88 Ibs.;
thickness of flange No. 9; thickness of stem 4”7
to No. 7.

01075 incl. Special Channel Bars, Odd Channels,
for new sections see pages 42 and 43 of this
Supplement.

—C-500—Add %’ x }¥* x 7’ x 0.25 Ibs.
C-501—Change to %7 x 11 x &’ x 0.224 lbs.
and to 247 x ¥ x &%’ x 0.25 1bs.
Cancel %/ x ¥/ Full x No. 12 x 0.27 1bs.
C-502—Change to 3§’/ x %’/ x No. 13 x 0.36 1bs.
Cancel 56’/ x 1§’/ Full x No. 14 x 0.33 1bs.
C-507, C-509, C-512, C-514, C-515, C-517—
canceled.
C-508—reinstated.

C-510—Change weights to 0.69 and 0,87 1bs. and
add 767 x %"’ x ¥’” x1.06 1bs.
C-511—Change to %’/ x %7/ x %/ x 0.73 lbs,

I ———
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Page 71 —(C-521, C-526, C-530, C-5333—canceled.
C-523—Add 1% x 14/ x 14’ x 0.91 1bs.
C-525—Add 13§ x 4’/ x {7/ x 1.49 1bs.
C-532—Add 147 x 7,/ x -,’ *# x 1.43 1bs.
C-535—Add 27 x % x %’ x 1.47 lbs. and

27 x {7 x 4" x 1.89 1bs. u

Page 72 —(C-550, C-540—canceled. i

Page 73 —C-555—canceled,

Page 73 —Standard Rubber Tire Channels, C-600, C-601,

C-602, are now rolled to the following weights:
C-600, 0,51 Ibs., Web thickness, %/, Flange
width, 1§/. i
C-601, 0.67 1bs., Web thickness, 4’/, Fla

width, 7.
C-602, 0.79 1bs., Web thickness, 4’/, Flange
width, 5_}”. _
C-612—Flange width should be }}// instead
of 7.

Page 74 —Trolley Track.
C-702—8ee revised section, page 49 of this /
Supplement.

Page 75 —C-562—canceled.
U Bars, for new sections see page 45, of this
Supplement.

U-572, U-578—canceled.

Pages 76, 77—Agricultural Beams, Cultivator, Harrow
Plow Beams, for new sections see page 41 of th
Supplement.

Page 76 —B-500—Add 122/ x 56’/ x 3%’/ x 2.58 1bs.
B-506—Change weight to 1.60 1bs.
B-507—Canceled.

Page 77 —P-301—Additional sizes can now be rolled as

follows :

2477 x W x WK x5.021bs. 2K x 1/ x %' x6.61 1b8Y

2%/ x {7 x5/ x5.55 1bs. 217 x 144/ x |}/ x7.68 1ba;

2%/ x 17 x ¥4’ x6.08 Ibs. 2%/ x 147/ x ¥’/ x8.21 1bs.
P-3—Change minimum weight to 8.1 1bs.

Page 78 —Bevel Nose Sections, for new sections nee
page 28 of this Supplement.
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es 79 to 82, incl. Bevel Edge Sections, for new sections
see pages 26 and 27 of this Supplement.

e 81—Make the following substitutions under corres-
ponding Section Numbers :

i 5, d i b ¢ Weight
ot Bidx Inches = Inches | [nches Gauge PP';'?“;:

M 696 | 13

1% | & | No 10 | 0.72

1% | 1% | % | No.11 | 0.84

| 1% 1% % | No.12 | 0.58

i | 13 15 ¥ \u. 13 ' 0.49

M 508 | 2 1% | 1 | No.12 | 0.68
2 15 | 43 No. 18 0,69

|2 18 | '4F | No. 14 |'0.51

M Goo | 2 144 =t No. 10 0.76
| 2 1 ”‘ E’- No. 11 0.67

2 | 14| 3 | No.12 | 0.60

M 003 | 2y | 1Y § | Neiz | .70
21 | 1% | ¥ | No.13 | 0,69

2% | 1% | % | No.14 | 0,60

e 82—Make the following substitutions under corres-
ponding Section Numbers :

| | Weight |
i | b t
ST Inches Inclhu inches Gauge pﬁ:ﬁ:
M2 | 2% | 15| 3 No. 10 | 0.97
2% | 1% | gi No. 11 0.85
| 234 | 1y #1 No. 12 | 0.76
M6l4 | 25| 1% | 3% | No.10 | 1.08
256 | 1% | 3% | No, 11 | 0.90
256 | 1% | 3 | No.12 | 0.80
M6I6 | 25| 2 | P | No.10 | 1.06
25 2 | 5 | No.ll | 093
| 2% | 2 | ¥ | No.12 | 0.88
|

ges 83, 84—Round Bevel Edge Sections, for new
' sections see pages 54 and 55 of this Supplement.
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Page 84

Page

Page

Pages 86,

Page

Page

Page
Page

Page
Page
Page

Page

Page

85

86

89

93

94
95

97

—M-680, M-681, M-682, M-687, M-688—canceled.
M-685, cancel {1’/ thickness.

—Special Bevels, for new sections see pages 52
and 53 of this Supplement.

—M-715—Add 3 sizes as follows:
1347/ x f'* x2.92 1bs. 147 x 5%/’ x 3.24 1bs.
1% x 3’/ x3.90 1bs.
M-716—Add 1} x %" x2.70 Ibs.

87—Crescents, Special Crescents, Concave
vex, Crescent Hame, Beveled Hame, Pole
Sections, for new sections see page 45 of this
Supplement.

—Special Half Oval, Grooved Half Oval, for ne ;
sections see pages 48 and 56 of this Supplement.:

—Star Sections, for new sections see page 49
this Supplement,
M-902, M-B90—canceled.

—~Can Ring Sections, for new secctions see page
47 of this Supplement.

—M-921, M-922, M-923, M-924—canceled.
—M-926, M-928, M-931, M-932, M-933, M-9
canceled.

— M-936, M-937, M-939, M-940—canceled.
—M-942-—canceled.

—Axle Clip, Special Nut Sections, for new

sections see pages 46 and 47 of this Supplement,
M-950, M-951—canceled.
—Concord Hame Strap, for new sections see
page 24 of this Supplement.
M-1023—reinstated.
—Bevel Edge Clip.
M-1069, M-1073, M-1074—reinstated.
M-1061, change lengtbh, b and ¢, to read:
51_%11_'_5".-'_,:1'
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2 99 —Half Oval Clip, for new sections see page 24
of this Supplement.
M-1112—reinstated.

M-1129, M-1131, M-1133, change dimensions as
given on page 24 of this Supplement.

Page 100 —Box Strap.
See Revised Table, page 25 of this Supplement.

Page 101 —Bit Mouth Steel, for new sections see page 24
of this Supplement.

Page 102 —Rounds.
See Revised Table, page 13 of this Supplement.
Squares.
See Revised Table, page 13 of this Supplement.

Page 103 —Ovals—See Revised Table showing also
weights of Ovals on page 59 of this Supplement.

For Special Owals see page 55 of this Supple-
ment.

Page 104 —Half Ovals—Ses Revised Table showing also
weights of Half Ovals on pages 60 and 61 of
this Supplement.

For Special Half Ovals, see page 56 of this
Supplement.

Hexagons—See Revised Table showing also
weights of Hexagons on page 58 of this Supple-
ment.

Pages 105, 106—Hoops and Bands,
Sce Revised Tables, page 15 of this Supplement.

Square Edge Flats.
See Revised Table, page 13 of this Supplement.
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Page 107 —Round Edge Flats—See Revised Tables, pa
14 of this Supplement and table showing weight
of Round Edge Flats on pages 62 and 63 of
Supplement.

Page 108 —Rectangular Plates, sheared and universal.
See Revised Tables of extreme sizes, pages 16
and 17 of this Supplement,

Page 109 —Circular Plates—See Revised Tables of extreme
sizes, pages 16 and 17 of this Supplement.

Page 112 —Change weight of 1%” x No. 19 to .1696.
Page 114 —Change weight of 2%” x No. 3 to 1.8713.
Page 116 —Change weight of 23{” x No. 10 to 1.2529.
Page 133 —Change weight of 30” x 1% to 178.50.
Page 140 —Circumference for 9}}” should read 31.220.

Page 143 —Table of Standard Gauges—See Revised Table,
page 18 of this Supplement. ‘

Page 146 —By an error in printing, the halves of table
shown on pages 146 and 147 are reversed ; po
on page 146 should appear on page 147.

Page 147 —This portion of table should replace that on
page 146.
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SQUARES

Y5’/ to 2 7/, inclusive, advancing by //
244" to 3/, inclusive, advancing by ¢y’
314’ to 5%7/, inclusive, advancing by 4’/

ROUNDS
747 to 13477, inclusive, advancing by ;4
114/ to 613"/, inclusive, advancing by ;*’
64’ to7 7/, inclusive, advancing by 13"/

HALF ROUNDS

&7 to1 7/, inclusive, advancing by J//
Il.llj,”, 1]/{"" 193’?!, 1}[2}}’ 19:1"}:" sz' zl/(iff‘ 3r'f

SQUARE EDGE FLATS

147 to 3}4”/, inclusive, wide, by any thickness, 1§’/ up
width.
Over 3}/

’ to 5, inclusive, wide, by any thickness,
1 up to 3/, inclusive.
Over 5 to 6/, inclusive, wide, by any thickness

Y up to 2, inclusive.
i

Sizes not shown in above list will be considered,

NUT STEEL

All sizes of Nut Steel within the range of Square
ge Flats can be furnished.
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ROUND EDGE FLATS

FACE MEASUREMENTS
34’/ and <%’/ wide, by No. 12 to 147/
147/ to }3/ wide, by No. 12 to %’/
347/ and 1%/ wide, by No. 12 to %%/
B’ to .1 7 wide, by No..12.to ¥/
1477 to 11477 wide, by 147/ to 347
1877 to: 3\ % wide; by %/ to1 7
57/ to 3%’/ wide, by 57/ to 1147/
35% to 4 7/ wide, by Y’/ to 1Y”/
4%’ to 6 // wide, by %/ tol 7

The widths given above are face measurements.

The over-all measurements of the above sizes ape
determined by adding to face measurements:

1%’/ thickness, for all sizes }§’/ to !%’/, inclusive, ip
thickness. )

15’/ for all sizes over %4’/ to 34//, inclusive, in thickness,

347/ for all sizes over 3’/ in thickness.

Sizes not shown in above list will be considered.

ROUND EDGE SPRING STEEL FLATS
OVER-ALL MEASUREMENTS
34/ wide, by ¥/ to %’/
78’/ wide, by 1’/ to- 4’/
1 7 to 1147/ wide, by 1§// to 37/
1%/ to 5 7/ wide, by 4/ to1 77
575’/ to 6 7/ wide, by ¥4’/ to %/
ROUND EDGE CONCAVE OR VEHICLE
SPRING STEEL
OVER-ALL MEASUREMENTS
1 7/ and 113"/ wide, by No. 6 to No. 1
147 to 214’/ wide, by No. 6 to No. 0
2’7 to 3%’/ wide, by No. 3 to 34"/
Sizes not shown in above list will be considered.

ROUND EDGE BABY BUGGY SPRING STEEL
OVER-ALL MEASUREMENTS
1477 and %’/ wide, by No. 13 to %"/
%7/ 'to 1{%”/ wide, by No. 13 to Y7/
Sizes not shown in above list will be considered.
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HOOPS AND BANDS

inimum Width, | Thickness, ‘ Maximum Width, Recogging,
Inches Inches Inches Minimum Width

s

5 D56 19 A Az igenes

L 958~ L e e

5‘57 95 | e

e 958 gull  shayreensd

] 856 «  ¥| . i seess

‘ ¥ 83 | puageeses

‘ '3':2‘ ‘ ?% ......

1 e 6 Lt

¥1 4020 o Tl

\ iy T W ST O

Minimum Width, ‘ Thickness, Maximum Width, Recogging,
3 B. W, Gauge ‘ Inches | Minimum Width

1 | i s

2 (537 B (N1 . S

3 ‘ G Sl e

4 gty

5 93¢ T e

6 [ 936 | WAk HL0Le.ee

7 ‘ I [t e T

8 | 938, | crEeerse

9 934 (AR T

10 GagL o RO e

11 896=. ol ) Eersne

12 8580 | kL, Ui,

3 (o AT ) L o

14 8580 el i gresse

15 \ 837 it [, aksks

16 L R Tt S L N

17 b} [ G et

| 18 S AL IS

b 19 4y 347/

% ‘ 20 4 ‘ %7/

% ?1 3 3%

¥ | = 2 %

JA 23 2y 3%’

% 24 | 1 151/
|

|
\
\
[
\
|

ABOVE REPLACES TABLES OF HOOPS AND BANDS, APPEARING
SHAPE BOOK, 1903, PAGES 105 AND 1086.
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RECTANGULAR AND CIRCULAR PLATES
EXTREME SIZES ROLLED BY CARNEGIE STEEL

COMPANY
SHEARED PLATES, ONE-FOURTH INCH AND OVER
Wt. Per | Widths and Lengths in Inches

Thickness, g " w._
Inche8 | “pounds | 132 | 120 | 120 |14 | 108 | 102 | % | w | 84| 7™ |

1 10,20 | | 150 | 200 | 210 | 250 | 280 | 800 |

) 12.75 150 | 200 | 280 | 260 | 275 | 300 | 525 | 880

,} 16,80 200 | 220 | 250 | 265 | 810 | 850 | 400 | 440 | 460 |
17.85 | 100 200 | 240 | 265 | 200 | 850 880 | 440 | 465 4‘:5| 132

15 | 2040 20 230 260 2% 300 360 100 | 450 75 500 | 189
2205 | 220 | 230 | 260 | 2900 380 | 400 | 450 475 500 | 189

é," 2.50 |20 | 230 | 270 | 500 | 520 | 360 | 850 420 440 | 480 | 186

;; 2805 | 220 230 | 270 | 300 820 | 350 880 | 420 440 | 480 m

4 80.60 | 220 | 230 270 | 200 | 820 | 850  8S0 | 420 440 480 |

ﬂ 8315 |20 230 270 | 200 320 | 350 880 | 490 | 440 | 450 | I8
85.70 220 | 230 | 260 280 320 | 550 880 | 420 440 | 480

1 40.80 220 230 | 250 270 300 520 | 850 | 350 400 | 430

g | 4500 |200 | 220 | 230 250 | 280 800 | 320 | 850 870 | 405

1 5100 | 190 | 200 | 210 | 230 | 255 | 275 | 205 | 825 | 340 | 360

1 6L20 | 180 | 190 | 200 | 210 | 240 | 250 | 275 | 300 815 | 840

15 | 7140 | 175 | 180 | 100 | 200 | 295 | 240 | 260 | 285 | 800 | B30

2 SLO0 | 165 | 170 | 180 | 190 | 210 | 280 | 245 | 270 | 280 | 800

a4 ! 01,80 182 145 | 150 | 160 | 170 | 190 | 200 | 230 | 240 | 260

n_mlaulm'mlw 12 aa|au 2%

1% 1020 | 850 | 850 [ 880 | 400 | 400 | 450 400 400 | 3R0 880
| 1275 | 880 | 400 | 450 | 460 | 460 500 450 | 450 | 400 | 400

ﬂ, | 1530 | 480 500 | 540 | 510 | 540 | 510 500 | 500 | 480 | 480
7.85 | 520 | 500 | 560 | 560 | 560 | 560 550 | 550 | 530 | 530
2040 | 525 560 | 560 | 560 | 560 550 550 | 530 | 580 |
2295 | 625 500 | 560 | 560 | 560 | 560 550 550 | 530 | 530 |
25.50 | 520 500 | 560 500 | 500 | 500 50O B30 | 500 |

i 2805 | 500 530 | 540 S0 560 560 560 540 | A0 | 500

) 30,60 490 | 500 | 540 | 540 560 500 G560 540 | 530 500

i 38,15 | 480 500 | 520 | 340 50| 540 560 540 520 | 480

.70 | 480 | 500 | 520 | 520 | 520 530 530 590 | 500 | 480

1 40.80 | 460 480 | 500 | 520 | 520 | 520 500 | 480 | 470 | 460

1 | 45.90 | 480 | 450 | 470 | 4SO | 480 | 500 480 480 | 470 | 450 |

1 | 5L00 | 880 400 | 420 480 | 430 450 460 460 | 450 | 440

1 | 8L20 | 860 | 880 | 400 | 420 | 430| 440 MO 420 | 420 | 430

165 7140 | 840 | 560 | 850 | 400 | 420 430 400 | 580 | 880 | 860

2 SLO0 | 820 | 840 | 860 | 830 | 400 | 400 860 | 850 | 850 | 320

2z | 9uso | 260 300 | 820 | 310 350 | 830 800 | 500 | 250 | 200

Plates 48" wide and under can also be rolled on Universal Mills. i
greater length and Universal Mill sizes, see Universal Mill plate table
Plates of greater dimensions than shown in above tables may be
submitted for special consideration,

ABOVE REPLACES TABLES IN SHAPE BOOK, 1803,
PAGES 108 AND 109.
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RECTANGULAR AND CIRCULAR PLATES
EXTREME SIZES ROLLED BY CARNEGIE STEEL

COMPANY

BH EARED PLA'I’EB THRF_E_-_S_IETEEN‘I‘HB INCH AND UNDER
fange, | Wt. Per Widths and Len.gl!w in Inches Diam,
Inches,  Sq. Ft,, - . —— " of
BV.G. Pounds | 7 | 2 | 0 | a8 5 ] | 64 | 62 | 60 | 58 | Head
7.66 | 200 | 220 | 240 | 250 | 270 | 200 | 810 | 820 | 880 | 77
8 G738 | 200 | 210 | 210 | 220 | 240 | 250 | 260 | 270 G|
0 0.4 | 160 LJI]I IB0 | 200 | 200 | 220 | 280 70
0,10 547 . 140 | 160 | 170 170 | 190 | 200 | 68
EX% | 510 | 140 | 150 150 | 160 | 170 | 68
No, 11 4.80 | 140 | 150 | 150 | 160 | 170 | 66
No. 12| 445 120 | 130 130 | 140 | 150 | 64

[ 56 | o4 | 32| 50 | 48| 4 3 | 2| u

| e ) L
& 785 | 340 | 850 | 360 | 370 | 860 | 360 860 | S60 | 360 | 77
No. 8 678 | 270 | 280 | 280 | 20 200 | 200 | 200 | 290 | 20

No. 9| 6.04 | 280 | 240 | 240 | 250 | 250 | 250 250 | 250 | 25
No. 10, 547 | 220 | 220 | 280 | 230 | 2%0 | 230 | 280 | 230
510 | 150 | 190 | 190 195 | 185 | 200 200 | 200 |
No.11| 4.80 | 180 | 100 | 190 | 195 | 185 | 200 | 200 @ 200 |
No.12| 445 | 160 | 160 | 170 | 176 | 180 | 180 180 | 180

gLEs
CTESRIR

RECTANGULAR UNIVERSAL PLATES
EXTREME SIZES ROLLED BY CARNEGIE STEEL

COMPANY
UNIVERSAL MILL PLATES, GJNE-FOURTH INCH AND OVER
Wi, Per | Witlths and Lengths in Inches
e ST -

Iiches | pounds |48-46]45-4140-36 35-31 30-26(25-20| 1017 [16-15 1412 11 | 107
3% | 1020 | | 80| 780| 780 780 540 540
& 12.75 GO0 | G600 600 660 :..’ﬂ B0 B0 5S40 840 600 GOO
-, 15.50 840 | 8B40 060 1140 1140 | 1140 | 1080 | 1080 | 1050 900 | 840
f/: 17.585 00 | 060 | 980 1140 lliO_l.’ﬂl 1050 | 1080 | 1080 | 900 540
1 20,40 | 060 060 | 1080 12001 1200 | 1200 | 1050 | 1080 | 1050 | 1020 840

22.05 W0 | G0 | 1080 | 1200 1200 | l.’[!) 1080 | 1080 | 1080 ' 1020 540
2350 | 900 60| 1020 12001 1200 | 1200 1020 | 1080 | 1080 1020 | 840
i | 80.60 | S40| 840 960 | 1080 1080 [ 1080 [ 1020 [ 1020 | 1020 900 840
% | 8570 1 780| 80| S10| 960 960| 960| 960| 060 D60 900 S0

1 40,80 | 720| 720| 720 840 840 .-w; 000|060 | 0680 900 | 840
1 15,00 | 600 60| 660 708 720 T80 | 000 000 840 840
1 61,00 540 ﬁ-llli 600 | 6601 660 UEH) T 840 8B40 | 8B40 840
1#Bg | 56110 ‘ 480 | B2R | 540 GO0 600 | 600 | 660 TRO| 840 840 840
1 6120 | 480 504 528 540 'uo] 540| 000| 720 780 840 840

66,80 | 480 | 480 480 480 450 540 660 TH0 840 840

1 7L40 | 420 420| 482 420 m' 420 480 600 660
Qg | 70.50 | 420 420 | 482 420 420| 420 480 | 50| 600
2 R1.60 | 420 420 420 408 40| 408| 420 | 450| 540

Plaum of gﬂ:atcrdimensmns lisan showu in above tables may be
itted for special consideration.

ABOVE REPLACES TABLES IN SHAPE BOOK, 1903
GES 108 AND 109.
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STANDARD GAUGES
REPLACES TABLE IN SHAPE BOOK, 1903, PAGE 143
THICENESS IN DECIMALS OF AN INCH. I
= o - it |
) g | e |5 af | =
g : :g f.5 | E3c | & -'.E e 5
Ll | -:A gﬁ: E-u"' 3?23 é‘é- "'“&
& -] a3 28 | 28 » P,‘g d
g 28| 3y =5 | fund 35‘ g8 8S | 2
1 533 535 | £s6s i3 g g =
e = 1
L. & =1l g | = E E o
70 | .600 4 g ——
6o 46875 1: ; ; | &
50 . 4376 11 : x 59
40 4068256 . 400 . - 49
30 376 .36 . 40 | 89
20 34376 ; 848 |. | 20
0 3126 . . 3 ?
1 300 .281256 » A it
2 284 26856626 - . g g
3 260 |26 .243' 262 |.
4 .238 .234376 5 " A 204 4
5] 220 21876 22256 2070 |.212 .181940 B
a8 203 203126 .1981 1020 | 192 |.162023 | 8
] 180 1764 1970 .178  .144286 | T
8 186 171876 .1670 1820 160 .1284 a8
2] .148 (16625 |.1308 .1483 144 | .11442 o
10 .134 826 1250 |[.1860 |.128 1.101887 10
11 12 | 1113 |.1206 |.1168 |.080742|11
12 108 108376 0091 1066 .104 | .0808 12
18 |r=: {+] 0882 0016 |.0P2 |.071962 (13
14 083 078126 07856 .08 080 |. 14
16 072 0703126 0699 0720 072 |.067 16
16 086 .0826 0826 0826 .084 .0650821 |18
17 068 .066256 06668 |.0640 .068 .045267'1
18 049 .06 0496 0476 |.048 .040303
19 2 .04376 K 0410 .040 .0 |
20 0356 .0376 0392 0348 |.038 .031981 |
21 032 034376 0349 03176 .03 .
22 (e} 031 0288 .028 .
23 0% 028126 02782 |.0268 | .0 .
24 022 026 02476 .0230 |.022 .0
26 020 .021876 02204 .0204 .020 .
268 | .018 .01876 |.01961 [.0181 |.018 |.0156
QE 016 .0171876 01746 |.0173 | .0164 .014
2 014 0156626 0166256 .0162 10148 012
29 013 10140626 0139 0160 |.0138 .
30 012 0126 0123 0140 |(,0124
31 010 0109376 0110 0132 .0118 .
32 008 010168256 | . 10128 |.0108 .
33 .008 376 7 [.0118 |.0100 1.
34 007 00869376 .0077 |.0104 |.0002 .
356 | .006 78126 | | 0086 |.008B4 .
36 004 00703125 .008 L0080 |.0078 .
37 £ 2 00856 .0068 .
38 .0080 |.,0080 .
30 1.0076 .0062 .
40 0070 .0048 .0031
CARNEIGIE STECL COMPANY TO AM WINE ‘-. . .q,:
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PART IlI.

- New sections for which rolls have been

prepared.

Tables showing weights of Hexagons, |
Round Edge Flats, Ovals and Half
Ovals.
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FROG FILLERS

foction |  Pitler "";!“ DIMENSIONS IN INCHES Rail
Index | Section PO _ Section
Pounds = 5 (T d e r g | h [ASOR

M 201 | F 100010 | 8005 | 44 | 888 | 2% 24 | 02 | B | 2 2.=,='.| 100
M 202 | 14 10001b | 88.24 | 835 | B33 | 2% | 144 | 8 | #} | 1% 24% 100
M208 | F10001n | $7.84 | 335 | 334 | 2% | 4R | B | §7 | 1% '.!m,| 100
M201 |F 900le | 8440 | 838 843 135 24 41 | 82 2
M205 F 0001b, 33.67 | 535 | 33 14 M 8 | B 1% 206
M200 | F 000ln | 3280 | 83} 343 135 MW K B 134 28
M207 |F 850lc| 33.00 | 83§ | 337 137 | 2% M § 2 (240
M20§ | F 801b| 3223 3338 333 180 M2 8y 8 1% 2.5
M2 F 850la| 3148 | 8% 340 130 M3 81§ | 135 20
M210 | F 8001c| 3135  B83F 83 13 | 2 i #H 2 4l
M2l F 800lb| 3057 33 3% 13 ME M @ | Uk |12
M212 | F 800l 2080 | 848 8 | 138 1M &1 &b 134 |15t |
M218 |F 750lc | 80.32 | 337 | 84 | 1§ | 2 6 | & 2 |18
M214 |F 7501b| 2057 | 333 | 34 | 14f | M0 B | & 1% |13
M215 |F 750la | 28.80 | 34% | 3% N3} | M B | 4 | 134|143
M216 | F 700lc | 2020 |83 | 283 | 156 | 24 | 8% | 41 | 2

M217 | F 7001b | 28.00 | 33§ | 283 | 1% | 14} | B | 8% | 1% | 14%
Msm!F T00ln | 27.80 | 348 287 | 134 MR | B Ay | 134 14
M210 | F 65010 | 20.12 [ 813 | 2% | 1% (24 | % | 40 |2 |14
M220 |F 05011 | 2848 | Sph | 2% | 134 | 148 % | Ar | 1% |1 |
M221 |F 6501a| 2781 | 8% 2725 | 1% |1H % | & 124 |1 |
M2 F 000le| 27.68 | 813 | B4 16 24 % | & 2 18n
M23|F 0001b| 27.06 | 3ph | 2% | 134 1M 7% | & 1% (1851
M24 F 600ln| 2645 | 3% | 24 155 10 % & 13 181

B828585233JBBBLEREE




CARNEGIE STEEL COMPANY

THIRD RAIL FROG FILLERS

Secti | ’.': :. | a ! b | P
Index Founds Inches Inches Inehes
M 417 2116 24 b1 il
M 1416 20,17 175 3
M 1415 19.42 174 35¢ i
M 1414 17.08 14 By L)
Muls | s 142 3 B
M 411 16,84 13 28 Va
Mz | um 143 24} ‘ 1
N M 10| 16.11 143 24 L]
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| Weight |
Section | a b ¢
Index ”p:nm' Inches | Inches Inches
MR | 2000 lagr N Y
M 14ln 16,65 15 35" i
A 1420 1585 1 B i
M 1421 15.15 1, B 15
M2 | 478 g 231 15"
M 1423 14.40 114" o5y |t ign
M 1424 1360 g 23y bz

MM | 1300 g | e i
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2 CARNEGIE STEEL COMPANY

REENFORCING BARS

- 22"Red,

B 2
132
f
b [
Inches Inches
351 o
ik o
S o
23§ 1
24 e
A
i
EES
1
Inches I Inches
b i | 848,
381" 2y
8‘!” 2‘[4 "
844" 24"
"ﬁﬂ 2i ,H
n‘ﬂ 04’"
2'!" ml’l
m!l 2l !"




CARNEGIE STEEL COMPANY 2

REENFORCING BARS—CONTINVED

iy §
£ 3
o ]
1o :
i |
suy
| :
Stin | opet | b e d | Rail Section
ndex avie | Tnches | Inches | Inches | Tnches | LS.C.E.
M 1453 1004 188 i 7 4 ¥ 100 A
' .54 L2 4 | 1
1851 1 o R | @
14,96 g | %
M 1451 15.79 16, 811 14 00 A
17,84 15 | | 8¢
13.70 14 %
M 1455 15.26 18 831 vt I RE (TS
16.79 15 v il ag
M 1456 1o 1 ar | w | 8 | wa
7 A 0 L
16.12 i ol 4
12,88 1 1
M 1467 1423 1 31 2 1, 75
15.68 A 8§ |
12,40 1y 3% 1
M 1458 mes | 18 3% 23 i |- 0a
B2 | g | 2%
M 1459 T 158 32 o ¢ | ea
A B % | 2% 25
14.78 1y | | 4
1161 114 i’
M 160 12,88 17 i o | iy | 13 0 A
1415 g ' L%
rﬂ
4
&
U
Weight
Bection r Foot, Rail Section
Tndes | P;hundl

70 HL, 60 HC

1
M7 | 058




24 CARNEGIE STEEL COMPANY

BIT MOUTH STEEL
SEE SHAPE BOOK, 1903, PAGE 101

— llolmd | Hollow IllHl]n] | Length
Index | Dimeter, | Width,  Thickness,| Round, | Hollow HalfOval, | Total,
Inches Inches [nnhu | Inches | Inches Inches
M 1034 s it M b4 183 -+ 153 o
M 1036 7 i 21 b7 194+ 1% 9%
M 1088| EH # 6/ 134 + 13} 2%

CONCORD HAME STRAP
SEE SHAPE BOOK, 1903, PAGE 97

' Flat | Ealf Oval Langths

Section Index. Widli. | Thickness, = Width, | Thickness, = Fiat, Ihll. Total,
g.lulm; ¢, Inches | !.Imhul d,mhu |a.1nuh.u h.mhn 2, Inches.

M 10214 % | % % ho|18 | 123 28Y%
M 1022, 3 ¥ | 4 & | 163 | 131 20%
M1024a | % | ¥ | % | & |17%| 14 | 815
M 1083 % | i & | 17% | 14 | S1ky
M 1026a % | X % i 17% | 14%| 32%
M 1026x | 1 Y% 1 A 19 16 84

HALF OVAL CLIP
SEE SHAPE BOOK, 1903, PAGE 99

l.u.nd B Half Dnl ln;'tl
Section Index | piyyyter, Width, | Thickness, | Round, Half
d, Inches @, Inches t, Inches a.Inma bmdc. B
M 1133 o i ' Sy 3-8y
M 1148 fa T O 34 3 +6l4
M 1181 8 Yo o 3% 3+ 64
M 1120 i Ta & 3 443 + 4l
M 1149 i it | Ei 34 3k + 8%
M 1150 ) H F 34 34 +34&
M 1151 [ # EH] A | 4 87 + 4%




CARNEGIE STEEL COMPANY 25

SPECIAL HALF OVAL CLIP

* REPLACES TABLE IN SHAPE BOOK, 1903, PAGE 100.

.__.)(':.._

>

Pt | -—-:g——--b——--w——-——--—‘;f-‘----—--b-
et j P —~
i 7 S (A5 Qf : {. ‘_a,f H 7
. (A i— ey K
T o S GEsm— v —
T RN e S USSR |
] Round unllu_w—ﬂlm_';l i Length
Diamoter| Width |Thickness Radius | Flat | Round |Conesve-Convex| Tetal
| d, Inches o, Inches | t, Inches | r, Iniches Llnr.lnll,lmhui b - ¢ Inches |], Inches
Mis9 | 33 | 1 | A | g2 | ¥ |6 |5 410 |20
M1160 | 13 | o | % | & | 41 |4t 80 175,
x““”‘i W ¥ | & | G| B 4|5 10y 1952
BOX STRAP

N L :.i.(-___-?-----,51---(3-—-%&_..(;.. {
Round | Grooved Flat |  Half Oval Length
oy Diameter Width | K- | i | ThCk- | pogq Greored | paigoral| voml
“j"m",tln&n"‘mmihﬁn n.hdm;hhm,a,hﬂu , Inches
% | H | | | | TH| 28| THE|28
MI201| F (78 | M | 7 | M | TH | 8| TH | 294
Y | 8 | M| B | 4 | T 2| 9% |81%
& | % ’ % | % | % | oib| 28 | 8|28
s |0 [ % |1 | % | "2 | 85|28
[ % |1 [ % |1 WMo 61% ) 2% | 104} [ 1%
sl s | 1 | % [ 1 |y |7 | 2|12 |88
|5 |8 | & [0 || T oK | an | g
[ %8 | 8% | o | 8% | & | % | B By | 24
s | % | X |78 | | 6% 23| 6l |23%

| ——

——_—



26 CARNEGIE STEEL COMPANY

SEE SHAPE BOOK, 1803, PAGE 79

BEVEL EDGE, INCLUDING BEVEL SHAFT, WAGON
BOX AND TONGUE CAP

i -
d a b Weight
Vot foder | i | ke | rake [ ’.'.":ﬁ'
| nches |
| |

| i = | 2
| M 624 it it A i | 048
| M 1300 % . | ! | % | o028
M 1300a 54 i & @ | ©sg
M b626a b T4 P No. 14 0.19
M1888 | % i s No.12 | 0.24

M 1334 % % % No.10 020
" M 1320 % % % s 0.40
M 977 % % ¥ % 0.80
M 1370 % &% ) % 0.84
M 1332 % b s % 0.28
M 1376 I % kA 112
M 1830 1 & 1 % |- 4236
M 1302 1 T s A | 080
| M 1877 | 1% % X % 1.12
Ir M 1328 | 1% 5% % A 1.30
| M1827 | 1% | # | & W | 134
- R A A
M 7, 4 - )
l M 1871 17 1 T s 1.37
[ M1828 | 1% 34 & | 140
M 1806 1% H] % ¥ 1.10
| M 1321 114 it | -4 1388

| M 1889 | 14 Y] & % 0.70
| ) 17 407

4
-
B
f ©
—
e
=




CARNEGIE STEEL COMPANY 27

BEVEL EDGE, INCLUDING BEVEL SHAFT, WAGON
BOX AND TONGUE CAP

CoONTINUED
t P
Section Index 4 a b BW.Gauge | oot
nches

Inches I Inches In‘;‘u Pounds

M 1306 1% 14 H % 0.62
M 1322 134 14 i % 1.64
M 13823 1% i it L 1.568
M 1 o . 2.97
M 1! 3% 9 1.08
M | % 0.56
M % & 0.86
M Ta o 0.79
M :1'“ ],ﬂ 0‘34
M o b1 1.87
M % No. 10 0.71
M % % 2.00
M ] % 0.71
M s A 1.81
M 5% & 1.17
M % 4 0.76
M s i 2.08
i i 2.11

¥ oy | 1.60

v s 1.64

i | No.12 0.98

—

P——




CARNEGIE STEEL COMPANY

|
- |

el
N

ey

k.___,__.,,_.d =

SEE SHAPE BOOK, 1903, PAGE 78

BEVEL NOSE

SARNIRREREILIST[{2E2RS

S OGLLLLL,&SI&_&SS&IIS

ﬁ!ﬁ&ﬁﬁﬁ PR RENRR RN
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CARNEGIE STEEL COMPANY

ODD ANIGLES
A 930
1.53 Ibs,
g:'-r.*’
f —
PR — 1%... —1-.'
"HALF SIZE
RAIL GUARD ANGLE
AT
A
T.
x..
tg {
4
'Tl-l.i
TRIMMER ANGLE
S
[
A 1020
6.60 Ibs.

 QUARTER SIZE

I e I . <



CARNEGIE STEEL

COMPANY

ANGLES
e e i .
£ -
1
| -
| Tyl
| /_'}‘
H PR,
A130. - 8" 6" M" <« 23,0 1bs.
) A131. = " " A" - 257 Ibs
! A132. = " " B . 2851bs.
| A133. - " W - 31.21bs
[ A 134. - * 24" - 33.8Ibs
| A13s. = " " §1" - 365bs,
| L5 A13e. - " " HY - 39, Ibs
: A1ar. - " " WY - 417 0bs.
| i
i A 138, - 1" . 44.2 lbs
]
w
1
|
I
L
! K
I i
! i
H i
] :
Tl e T =Y
: % 1 '
| ! |
; i
i ' i
! H i 7
: ! ) AB46.-
= ! o ABaT.-"
PR ESY, : ! Agas -
1 I
1 ]
1 ]
! i
t

HALF SIZE

3222
FRFER

A B4B.-2"x14" " 1,95

147255
=313
B41-3.67




CARNEGIE STEEL COMPANY

ANGLES, Continued

.
in
A 517 A 518 w A 522
5.8 Ibs. 5.8 lbs.
) ’..- =
——————— 1: e P -.H:
ey
¥ A632
4.50 |be.
A 523 A 525
1.86 Ibs. 1.43 |bs.

i
2l
- 4
o
i
E o | :
g e--1gt-y)
A 74 A 960 A 526
148 |bs. 0,85 Ibs. 0,42 |bs.
5‘"
iy T
= N :';l
.| i t
ez L

_—



CARNEGIE STEEL COMPANY

SQUARE ROOT ANGLES

A 380
10 44T Ibs.
e

o
_q\—--—Q,'-q————-r:

I '
H i
- ...2)""’..___);

QUARTER SIZE

B
'
ES

i

i.

, T R "
i

HALF SIZE

ANGLES, Continued

SPECIAL ANGLES

"
-y
i

“____._zllﬁ,

A 521
2,43 Ibs.

L

.“u’_

aioan & o

gty

A 945
0.91 Ibs.

QUARTER SI1ZE

A 520
2,11 lbs,

A 950
0,61 Ibs,

ROUND BACK ANGL
o
RTEN




CARNEGIE STEEL COMPANY 33

ROUND BACK ANGLES

3 nw.a. *11 0 W,0.
g -

A 811 - A 812
0.68 lbs. o 0.60 |bs.
lg!apowd‘ T praposad)
S Y™
 — | ¥
PUSEUPS 7 < 10>
HALF siZE
ZEES

Z 16
4.80 Ibs.

Z 540
2.80 Ibs.

GUARTER SIZE




CARNEGIE STEEL COMPANY

TEES

T 96
39.4 Iba.

DRSNS 11 S

0.23 |bs.

=

HALF SIZE

T 517 LH




CARNEGIE STEEL COMPANY

TEES, Continued

;‘.---_....]%'L ..... - _.‘,____._...1_\;“’:.‘.....‘). foemmae
E Iy X J v
' g ) | Tir |
§ _E 7":
3—? T 514 = T 500 T
! 2,77 Ibs i 2,12 Ibs. ;
i ‘..
.

:‘g.w

CONDUCTOR RAIL TEES




36 CARNEGIE STEEL COMPANY

CROSS TIES,

=y
— L
+ [ !
Y | }
M 27 = A 7
9.0 Iba. - X
LY ES

-

M

e |, NSO < |

M 26
3.2 |bs,

QUARTER SIZe




e e

CARNEGIE STEEL COMPANY 37

CRCSS TIES cContinued




38 CARNEGIE STEEL COMPANY

H-SECTIONS
e e L —
— ¥
____________ . Nl 7
i R
H
i
J Sl H3
H?2 o 23.8 Ibs.
18.7 Ibs. i
" H g
I S 3 2metope
53 T
T !
i |
[ . 297" ¥ e 2.&15‘-'-----;}
[ R S T — P
= [
G i B,
! N
|
{
i
]
. TN H4
E TS 34.6 Ibs.
R L ] ,_ a1=s”
{ — Ny 2% slope
(L3 iy T

QUARTER SIZE
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o
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z it/ | wd
u = miu ), x__ o 0.....4-
] Tt ; K=
. o ® [ =3
e % il
2l & _, s s T =~
N w } t
z “ i e e S¥ot ERRTS PN ' 5
o B " : n:". m m
o @ Mmoo TR —— b 2=
= | 8 m £
= L]
o 1
2| m
'
= < 2
4] ] -
= o i &
2l = &S :
Al pEs ;
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-
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40 CARNEGIE STEEL COMPANY

T-BEAMS
“..‘..._-.. Y == ey FOREEL X TS

i |

:' R B 22

! “:‘.m_"_ . 4.7 lbs.

: i Proposed section

! i

| b '

i 1= s LB
o , B24 ETT »
T T nsos ;

]

1

]

1
i
)

]
| [ oor
| : ; slope 1106

-0z - tassl

EIGHTH SIZE

QUARTER SIZE




.

CARNEGIE STEEL COMPANY

41

2% 340" x 340 ~1.98 1bs,
214" x 142,95 1w,

B 510
el g iips
' H -3
sl
(RO S

146 X 98 s Hle=2.0 1be
1%40"x 06" x 554,72 1be

B 580

.‘...-_._.;x’_--,

1);”:

T W e S 344 - 1.50 Thw.
% i
%% x Vg~ 214 Ibs.

Pt FVL R VIR PPN lx“xmn Adme T

CULTIVATOR BEAMS

B 6509
1.58 Ibs.

B 682

1K xTex lﬁo-l .75 T,
13¢% 1" x 445212 1ha,

B 690

3> e

[P, B

L )

X




42 CARNEGIE STEEL COMPANY

SHIP-BUILDING CHANNELS

«n0.373"
(e v I
! c 121 !
2 7215.6, 16.5 and 18.6 Ibs. %
=
? b
1 0.35" "F
S 0.3125" I !
= ’-C"* "
L R
C 110
19.0 to 21.5 Ibs.
4R
sar
QUARTER SIZE ST | TR »
BRAKE BEAM CHANNELS
" ) " 2
el Sy o

1
i |
v %7

k S I
C 667-6.0 Ibs. C 578-4.97 lbs.
HALF SIZE
=5 SPECIAL CHANNMELS
h
Y ¢ 200

".'.é 13.6 Ibs.
™~
i £
{ BN
. {

L] 1l

Y [ NpS—

QUARTER SIZE




CARNEGIE

STEEL COMPANY

SPECIAL CHANNELS, Contirusd

HALF SIZE

uy
£~ 3
C 640 FES
| 6.40 |bs, T
| =
o 577 "
'i' 1991 e, e,
| q | 2
= e "
4 y . s ru—
. § 7 r— D L »
C 620 -»'<
. C 581 1.57 lbs. A
i L9 Ibe b al
i =$" i I"'l IA;" N x
v I E "l =% 2 P ) | i
7 .Y 3 ¥
it o i o e
S 124g - -m e ! e e
.:».r
C 692 P S C 591 « LAEA
160 Ibs e f 0.84 Ibs ¥
PR | — e Vi
. I-w.[]r__t C 574 v R M
—\_x" [ﬁ 1"x Vg Vi-0.75 b, C 582 - L.__ il
o=, f‘, 1"x V4" s #1620.86 Iba, 0.50 Ibs. "rT-.."".,',‘i‘-' .
TR b g LR T
=
C 568 Ll TA
i ik C 569
R 0.39 Ibs.,
St = T, S
C 671 ¥ 7= C57 W, 3,
0.56 Ibs. .} 0.50 Ih?. ‘S? ) Fis -Izi'
. fexgrhe Rl T e
I -4
e :
P M;‘ C 566 ¥ e
0.52 lbs. ... IE ﬂ 3
S 0.21 Ibs ﬁ;-- ey, 2 ok
=By
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44 CARNEGIE STEEL COMPANY
CHANNEL TIRES |
|
1” CUSHION TIRE
DASH CHANNEL
FENDER
CHANNEL C 545
0.52 Ibs,
C 546 el
0.68 Ibs, 3 > k-
VRS { et e
‘ ) 1% 1
HALF SIZE l



CARNEGIE STEEL COMPANY 45
CRESCENTS
M 736
M 733 -o 16 1bs. 9,27 Ibs. M 732 -0.23 iba.
- o
qﬂgh,,. . A% . Hen.
.- .!"
N H"r N
IM ,{; S
M 728 M 731
o 20 lbs. 0.24 Ibs.
el l,;"‘mnai _
I
|
M 734 M 741 M 737
20 Ibs, 0.22 |bs. 0.20 bbs.
’ "‘“Q:‘:-I“' .f:.‘f:_'_ﬁ" W E
M 814 M 796 .
2ty los. 0.20 Ibs. —a I5am




40 CARNEGIE STEEL COMPANY

VEHICLE SPRING CLIPS

M 1315 M 1316 M 1317
1.39 Ibs. 1.36 Ibs. 1.46 lbs.

AXLE CLIPS
M 956 M 957
2.50 Ibs. 2.76 Ibs.
f ’
M 1230
2,12 Ibs M 955
&""'.."'lyﬂkt"h 1.41 |bs.
R | LRy st S T
A ! Mgw, L
ML\ o %
s 25/:;—- ----- > - S IA;,; =
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CARNEGIE STEEL COMPANY 41
CAN RING SECTIONS
M 914 M 929
0.98 Ibs.
i B O
H =1 - B
b--———|l§{'. ------- - e  ———— 2 .J
M 949 M 958
1.61 lb* 1.20 Ibs.
rRy <
| ety | N alt |
1N BN wl TR —
o s 0
t:ﬁ _________ Skl J e
M 1280 M 1281
1.25 Ibs P 112 lbs.
PR TLEN it it
- ! ag _
:‘:‘F I:-*lin ,ik_ |_L—_‘[_2_-Ew
e BTl K- L CEEERERL
SPECIAL NUT SECTIONS
M 894
M 897-1.98 lbs. 187 ibe.

i HPYNEY | S
. _____2_{,-;,}'._.... » | § V4 e 3
M 893
1.75 lbs.
- - 2
it L) ) )
\ B H
S |7 § JO—
M 963 M 964
2.35 Ibs. 2.48 lbas
- g e m e ;19';_,__)‘
= Wy E7 I b =5
(T e
T R W— B

SIZE




48 CARNEGIE STEEL COMPANY

DOUBLE BEADED BAR GROOVED FLAT
C 579-4.45 Ibs. M 852

:‘""Il'""""""'-'i""_“"'i;')‘ 2.65 |bs.

e ll""’r""g"

- iy = ™ L R

VAR N T 2| 2

| W~ LT =:¢

I %" -~ ’f 8z i

T & ¥ia - I___'l'
Lt S T2 SRR LN | R, 1 A

DOUBLE BEADED FLAT

M 1400 3%«
0.87 lbs.

| P— —---)5

HAMMER STRAP

M 1312
1.45 lbs.
r_TJ'l‘”.T__-'_ 1!63; “lk’ 1 -g—'l
% %
I:a---.----.-_~2_l‘.."...------. - !--§
DRILL POST VELOCIPEDE SECTIO
% ——I-—— Eoe- 100 A M 880
o I 1™ .32 Ibs.
£ ' v J ' &

2.80 Ibs. 3.
HALF SIZE <——




CARNEGIE STEEL COMPANY

0

SASH BAR RAIL BAR KEY SECTION
M 1100 M 1047
0.25 lbs. 0.35 Ibs.
>
e
=, T -
_h“ = 'hé S u 4
1] 2 g
¥ r...,% ,.‘3&4
L 5

e Kt RSl
M996 | /Al =le M997 | =
0.65 Ibs. t._-;h 12 0.41 lbs, ,.J::gkk \4'
le-—ile— ® gt N
TRIANGULAR SECTION STAR SECTIONS
M 895-0.23 Iba.
My M 1390
£ 0,26 |bs.
PEVR! \%,:l'

AX SECTION CHAIN SECTION HAME BAR
M 1037 M 1045 M 797
0.70 lbs. .67 lbs. 0.57 lbs.

4‘1'” .’a"'l:
] r; —t
,‘:’? E. .'::'E_.ix
2! ] L
L R Gy -
b s
e VS
e TROLLEY TRACK
C 702
1.70 lbs '4‘&"

e 2 e = e =




50 CARNEGIE STEEL COMPANY

SHARP TOE CALK SECTIONS

M 999 M 1001 M 1002
0.44 Ibs. 0.53 lbs., 0.68 |bs.
iy ¥ R
-y =2 -3
= Em "
S ¥ i
Ml i v
Vie' > ey, A
i ";’,."‘-.n
M 1003 M 1004 M 1005
0.82 lbs 1.05 ibs. 1.17 lbs.
by o ~ig"
- } i '__.“ e ‘%
": zi -.E
== e =
i 1 |
¥ Y AISE R ¢ e +
* & it
Y % :;ir -v%[!;s-”
M 1006
1.30 Ibs.
KBt
M2 1381 M 1340 STEP BAR
A7 lbs. 1.16 lbs, M 1190
ﬁ...l?-':...,: 5

P L
HALF SIZE




CARNEGIE STEEL COMPANY 51

BEVELED SKELP

M 1348

l]“: 163 Ibs. j!e,“
i N\
1 »

M 1347
3.22 Ibs.

SRR e e A s emmmmmn i) ‘
\

M 1345
L 6.00 Ibs.
"
..Q‘L?q.-__ N R, .,.%:. ____________ 31."

=

—
)

i w
H

4
e 4

I e

HALF SIZE




52 CARNEGIE STEEL COMPANY
SPECIAL BEVELS
M 1372 M 1373
5,02 Ibs. i 6.06 Ibs.
1 P e 1111: ~ )-I__l:-;;| .4_3.';-—__..._ ”'. .___—--u-};-a-,
l/" = = __‘E? ! A ~ ;
I I \t
PR Qx-ri ——————— = e —— 3" - e e
PN J— Y% B—— 1
o 5]
1374 U 7
7.29 Ibs = w‘;‘:
=i e >
o= e |
\ R
M 1375 / 5 ¥
6.9 to 8.4 lbs, -0
I|._._________________ i s e i b il
e —— 2 ¥ R ——— .
M 1083-3.34 ibs. M 1084-2.54 Ibs..
<3 W
__‘: ™ g
= ‘5,":, » =
4 = al bl
£ : al '
e o ' ey
i 1ie---» AT
M 1039-1.30 Ibs.
M 898 ot
1.20 Ibs. 2 RN
*
e TR =
- o ‘:{_5“
e\ |
e Pt
<
HALF SIZE




CARNEGIE STEEL COMPANY

SPECIAL BEVELS, Continuea

M _300
) 8.74 Ibs

----------- L s » e

Pl
]

M 666-6.25 Ibs. to 8.20 lbs.

M
e e ki 33.‘_______._......._x..‘_

T ————————— . T e —

Fd
S S— ) | - SSSEE

M 1038-6.59 Ibs.

I Sy | A ———

DOUBLE BEVELED SECTION
M 1304-3.19 lbs. and 4.15 lbs.

‘- 41 T T
L L e R 1V
b S———— " e

i
L + 14 to e
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54 CARNEGIE STEEL COMPANY

ROUND BEVEL EDGE ano CYLINDER LAG

'\.19; 392 1.65 s 2.01 Ibs. N ¢ 87 Ibs.
N T 1 5
( il e |+ | /_—%‘5 Jt'
R S R R | VESSSSE " ___‘J
M 1349 M 1365 M 1338
1.08 Ibs , 128 lbs. 1,29 lbs.
‘-.,b- a-?».
L -I ------ ? o
T T v - S A
b i L IRy
M 1352 M 1353 M 1354
1.98 Ibs. 2,51 188 3.05 lbs.

leaglal

oSt >)
[ o,
N\

Hﬁ'
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]

1

sahtisl

£

4 l‘ "
M 1355 ------ L
3.60 lba.
- M l357
Toom gslgﬂ A
- g l
—— T —— i -_.__v
1359 M 1360
Ng,;a Ibs. M 1368 3.02 to 3.65 Ibs.
. 2.50 1bs. 4
%\ = e s ) afs
| ) 1 "% ’H’
1 r - 'i
RV T st n s e
——————— P
M 1383 M 1337
2.72 Ibs 1.52 Ibs.
<o
R ¥ ..
i SR ) e il

HALF SIZE




-]-—-q

CARNEGIE STEEL COMPANY 55
-
=-
ROUND BEVEL EDGE, Continued
11
| z‘i
-
| o RE-TIY
| ;
FOLLOWER PLATE
M 1379
39.34 lbs.
I’ ¥y
O et o et s RS e >
M 861
0.2 Ibs.
M 863
1.52 Ibs
M 867 |
1.76 |bs. L
- L ———3
: — ey "M 860 35
M 868 [ i G X
267 Ibs. 1 i " {
oY 1(—‘-——]}“-—-'-

SIZE




CARNEGIE STEEL COMPANY

BPECIAL HALF OVALS

M 838 - 3.0 Ibs.
e .1
= ¥
= !
| PO . = . e e
.
- I
2,93 lbs. =¥
——— o7 SENDAT
M 841 ™M 842
3.72 lbs. 5.35bs.

—
/—\_‘?‘t
¥

k __________ 25."..____-..4.]

M 843 ~_. =
2.78 Ibs. & o N

M 844 m 5
3.3 Ibs, £

K
S
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i
| 2o
—

¥

i

]

:a

1
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!
e
&

'

H

X
=
$

'

HALF SI1ZE




CARNEGIE STEEL COMPANY

57

SPECIAL ROUND EDGE BARS

M 1700 M 1701 M 1702
4.64 |bs, 4.19 Ibs. 3.34 lbs.

SPECIAL HEXAGON

M 1240
5.30 lbs.

SPECIAL ROUND EDGE FLAT

M 694
1.84 lbs.

HALF SIZE




CARNEGIE STEEL COMPANY

EF

~

¥

.
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ot

=P pa-a WS A

e e TEes

P
W A D M D 1

s
ga an

e 22 a3 e R
-;—:@n.@ﬁw;—

HEXAGONS

R

h

..... v

e <y g~ e

184 1 2,945
.233 14 3.324
.288 114 8.727
.348 19, 4.152
414 1y 4.601
486 18 5.072
564 154 5,667
647 14 6.085
736 154 6.625
.831 10 7.189
082 156 7.776
1.088 1} 8.385
1.150 13 0.018
1.268 143 0.673
1.892 1% 10.352
1.521 14 11.053
1.656 2 11.778
1.897 2. 12,525
1.944 216 13.206
2.006 2.3, 14.089
2.954 21 14,907
2.418 2. 15,746
2.588 234 16,609
2.763 27 17.494

2,045 18.403




CARNEGIE STEEL COMPANY 9
— ovaLs =
(RO R e, WG Wi i, Tn'i‘i"':?." R,
Db | Pots |[Teen | P | hesnds |(Muchew | mE
[No. 12 0.004 % | 0.179 ! § | 1.073
7% 0109 % |ogno| H| ¥ S
% | 4 0187 1 0,294 AR
(o | 0aer ;} 0.865 s (B
¥ 0280 s | B | odes & | ess
No.10| 0.185 ¢ 0.068 i 160
T f1 | 0.150 1% | o702 4 | 1878
) 4 Ay 72 @ ‘
Y | 0.227 % | oo % | 2.260
s 0.205 1.524
1;1; o145 1 {i 0.362 ff 2-bo
5 0218 o | e V306 | 98 | 2688
J | 0.257 7y | %08 Bl Bt
% | 7| 0% " # | 068 % | 2.482
i , a4 © - e
}f 0.380 I3 | o921 | M| #0019
: 419 % | 1.066 ¥ | o4
37 | & | 0.857 1 0784 % | los2
a | o2 | | 22 | 85 g || 140
¥ | 0287 18 : 1% 56 | 1.865
iy | O 5. | 0.635 | 1o 2.061
¥ | 0831 5 3 R0 [
& | % | o7 2% | 0410 il -
Wl 0% o 0.910 % | 2.708
3 | ost | % | % | 1.064 : Y
oo % E 8w g e
b5 5 | 0.305 R | 167 | Wy | & |1
¥y L9405 34 G687 1 7 " i
. X | 2| 157
5 | 18 | 1044 :
K C/ BLUNT OVALS =
i, W vt | wan, BT R | wen, BCS vo
nches | and Pounds | Inches Inl::eu Pounds | Inchos I?oiu Pounds
No. 12| 0.109 ||,/ % | 0.167 | 0.318
% | 0.125 % | 0.260 | 54 33 | 0.339
: | 0.417
No.10| 0.167 [ e
% | 4 | o219 1% | T* 0252 4 | o | 0402
v | 0.256 |1 | % | 210
[2 ¥ 2.670




ol CARNEGIE STEEL COMPANY
= HALF OVALS oS
: ickn : Thick Thickn
v, pwo. | Lo wis pwo WO v, B WG
Inches d
Inches | Pounds s Inl:hn Pounds o In.:hal
No. 16| 0.063 - e ok
” R;.a ooss | 1 2 | 042 %
A 4 No. 12| 0.249 i
Y : ! 0,287 .
i oy | 0.106 2 |oser| 1| ¥
No, 16| 0.073 '|J':'» 0.487 " ;u"
% & | 0.096 s | 0.514 o
% (0181 1 ¥ 0.594 11
No. 14| 0,006 &% | 0.676 34
No. 12| 0.128 d | 0.761
%’ % 0,149 ;; g:u;f 1.580  .450 | 1.
a5 0.190 939
% | 0235 ] 13 | 82 |1
No. 14| 0.108 No. 12 02 o
No. 12| 0.143 & | 0 S
& 1% | 0.166 £y | 0.404 i |0
& | 0.211 Ly 3-;‘&15‘ 136 | o g-
» 0.259 114 5 O T4 i
No. 14| 0.119 fff e 4|0
No. 12| 0.158 ¥ | o'nis 0
1% | 0183 Ty |08 % | S
fy | 0.282 No.12 0.1 % | o
ol o NS | %G
H 240 - P 1z
1 :}ﬁfj’. fc | 04da | 1 | X | M
. | (o o5 | 0.541 | &% | 18
No. 14| 0.142 % | 0.635 | % |2
INo.12 0188 | 1% | ¥ | 0,750 1| 1408
s g'g” ¥z | 0.828 1.54
¢ .275 2|
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7r | 0.896 | H | 1080 | f\f 1
W | 0461 | 3% | 1186 | 1% 158
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0. K I | "
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’T! 0."6-‘) a’: U.li!i-’n 2 1’
iy | 0527 Y 0.800 ;Z
¥ 0.602 T
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| CARNEGIE STEEL COMPANY 61
=
P HALF OVALS-CONTINUED . .
i, | B, V. 0. Welght | wida, e elght, | Wi, e b 4
Inches Inlmu pl’nnnds [nches !;:‘hd“ Pounds Inches '“d“ Pounds
A | 0,900 i | 1428 . ¥ | 1689
;4’ 1.217 & | 1798 | 24 | é'géf
B% | 5 | 1ea % | 2168 6 || SATL
' ¢ 5 2 I 2.539 ¥ | 1710
3 1.851 2 1’2 2999 s ‘211;1
. . 9 3.818 3% 2,082
& | 0.962 % g 37:; > | 3025
by | ¥ | 187 ? - 3 i | 8.478
b | 1.618 . J | 3.930
14 % 1.495 4.395
3% | 1.964 | 256 | . | 1.880 6 i 4.9%
% | danafl S| | A28 * | b8
2 | & | 1.706 i | 1660 [ 82 | 3 | 3.002
3 | 2.068 | 2x Fy | 1968 || S | 2.848
3% | 2.371 3% | 8.424
s BLUNT HALF OVALS e
- =18 S L
Thickness, waight : Thicknoss, | Waight Thickness, eight
} Width,
Tm el e Pt et | e Tt el
| Inches | | I Inches
| %
g 5 | 2780 || 81 34 ‘ 8. 300 l 4 3% | 8.720
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CARNEGIE STEEL COMPANY
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CARNEGIE STEEL COMPANY

GENERAL OFFICES:
Pittsburg, Carnegie Bullding,

DISTRICT OFFICES:
Birmingham, Woodward Bullding,
Boston, Telephone Bullding,
Buffalo, Ellicott Sguare Bullding,
Chicago, Commercial National Bank Building,
Cincinnati, Union Trust Bullding,
Cleveland, Rockefeller Bullding,
Denver, Equitable Building,
Detroit, Union Trust Building,
New Orleans, Maison Blanche,
New York, Hudson Terminal, 30 Church Street,
Philndelphia, Pennsylvania Bullding,
Pittsburg, Carnegie Bullding,
Portland, Wells, Fargo Bullding,
San Franecisco, Crocker Building,
St. Louis, Third National Bank Building,
St. Paul, Pioneer Press Bullding.




THE CARNEGIE STEEL COMPANY, LIMITED. I

SQUARE AND ROUND BARS,

(coNTINUED. )
- — - R ’
Thickness| Weight of Weight of Area of Area of Circumferancs
orDiameter Bar Bar [] Bar Q Bar of () Bar

ininches. | one Toot long. | omeToot long. | in =y, inches | in s, inches. in inches

2 | 13.60 10.68 | 4.0000 | 3.1416 | 6.2832
fe | 14.48 11.36 | 4.2539 | 3.3410 | 6.4795
15.356 12.08 | 4.5156 | 3.5466 | 6.8759

| 16.27 12.78 | 4.7852 | 3.7583 | 6.8722

17.22 13.52 | 5.0625 | 3.9761 | 7.08868 !
18.19 14.28 | 5.3477 | 4.2000 | 7.2649 |
19.18 15.07 | 5.6408 | 4.4301 | 7.4613 ;
T 20.20 15.86 | 5.9414 | 4.6664 | 7.8576 i

| | 2125 | 16.69 | 6.2500 | 4.9087 | 7.8540 |
i | 22.33 | 17.53 | 65664 | 5.1572 | 8.0503 I‘
{ | 2343 | 18.40 | 6.8906 | 5.4119 | 8.2467

11 | 24.56 | 19.29 | 7.2227 | 5.6727 | 8.4430

: 25. 20.20 | 7.5625 | 5.9398 | 8.6394 |
11 | 2600 | 21.12 | 79102 | 6.2126 | 8.8357 I
i

-l

e i

i 28.10 22.07 | 8.2656 | 6.4918 | 9.0321
t 20.34 23.04 | 8.6280 | 86.7771 | 9.2284

3 80.60 | 24.03 | 9.0000 | 7.0688 | 9.4248
va 31.89 25.04 | 9.3789 | 7.3662 | 9.6211
3 33.20 26.08 | 9.7656 | 7.6699 | 9.8175

% 34.55 : 27.18 |10.160 | 7.9798 [10.014 !
} 35.02 | 28.20 [10.563 | 8.2958 [10.210 l
s 37.81 29.30 |10.973 8.6179 |10.407 - :
! 38.73 | 80.42 [11.391 | 8.9462 [10.803

y: | 4018 | 31.56 [11.816 | 9.2808 [10.799 ||

1 41.65 32.71 |12.250 9.6211 |10.8986
8 43.14 33.900 [12.691 9.9678 111,192 |
§ 44.68 35.00 [13.141 |10.321 |11.388
1 46.24 36.31 (13.598 |10.680 [11.585

i 47.82-| 37.56 |14.063 11.045 |[11.781
13 49.42 38.81 |14.5356 |11.416 |11.977 i
i | 651.05 40.10 |15.016 Ill 793 [12.174

| 52.71 | 41.40 115.504 12.177 7 112.370

260




THE CARNEGIE STEEL COMPANY, LIMITED.

SQUARE AND ROUND BARS.

(CONTINUED.)

Thickness| Wei hsl.:! Weight of Area of -lm of Circumference
Diame! Bar Bar Bar of Bar
i‘ﬂ.inﬂ‘:r one Toot loag. | _m%l long, | iu[a_lilinchu.__ ingincha_ _in?n)chﬂ 4
4 54.40 42.73 | 16.000 | 12.566 | 12.566
rs 56.11 44.07 | 16.504 | 12.962 | 12.763
§ 657.85 4544 | 17.016 | 13.364 | 12.959
Te 59.62 46.83 17.5356 13.772 | 13.155
! 61.41 48.24 | 18.063 | 14.186 | 13.352
'z 63.23 40.66 18.508 14.607 13.548
1 65.08 51.11 | 19.141 | 15.033 | 13.744
Tz 66.95 52.58 | 18.681 | 15.466 | 13.941
i 68.85 54.07 | 20.2560 | 15.904 | 14.137
T 70.78 55.569 | 20.816 | 16.349 | 14.334
¥ 72.73 57.12 | 21.391 | 16.800 | 14.530
H 74.70 658.67 | 21.873 | 17.257 | 14.726
1 76.71 60.25 | 22.5663 | 17.721 | 14.923
13 78.74 61.84 | 23.160 | 18.190 | 15.1189
i 80.81 63.46 | 23.766 | 18.665 | 15.315
1} 82.80 65.10 | 24.379 | 19.147 | 15.512
3 | 85.00 | 66.76 | 25.000 | 19.635 | 15.708
™ | 87.14 68.44 | 25.629 | 20.129 | 15.90%4
b 80.30 ‘ 70.14 | 26.2668 | 20.629 | 16.101
% 91.49 . 71.86 | 26.910 | 21.135 | 16.297

93.72 l 73.60 | 27.563 | 21.648 | 16.493
" | 95.96 | 75.37 | 28.223 | 22.166 | 16.690
1 98.23 77.15 | 28.891 | 22.691 | 16.888
Ta 100.5 | 78.95 | 20.566 | 23.221 | 17.082
} | 1028 | 80.77 | 30.260 | 23.7568 | 17.279
18 105.2 82.62 | 30.941 | 24.301 | 17.475
§ 107.6 | 84.49 | 31.641 | 24.850 | 17.671
th 110.0 | 86.38 | 32.348 | 25.406 | 17.868
i} 112.4 88.29 | 33.063 | 25.967 | 18.084
11 1149 ' 90.22 | 33.785 | 26.5635 | 18.261
i 117.4 | 92.17 | 34.518 | 27.109 | 18.457
{: ' 110.9 94.14 | 35.254 | 27.688 | 18.653

261




THE CARNEGIE STEEL COMPANY, LIMITED

SQUARE AND ROUND BARS.

(CONTINUED, )

hickness| Weightof | Weightof Area of | Area of
teDiameter) [ Bar Bar [] Bar QO Bar
ininches. | due Toot long. | onefoot long. | insq.inches | in &, inches.
6 122.4 | 96.14 | 56.000 | 28.274
Y 125.0 | 98.12 | 36.764 28.866
1 127.6 | 100.2 37.5616 | 20.465
s 130.2 | 102.2 38.285 @ 30.069¢
i 132.8 | 104.3 39.063 30.880
o 135.6 @ 106.4 30.848 31.206

H 138.2 @ 108.5 40.641 31.919
s 140.9 | 110.7 41.441 | 32.548
i 143.6  112.8 42.250 | 33.183
s 146.6 | 114.9 43.066 | 33.824
§ 149.2 | 117.2 43.801 34.472
1 152.1 | 119.4 44.723 35.126
H 1564.9 | 121.7 45.563 35.785
1 167.8 | 123.9 46.410 36.450
i 160.8 | 126.2 47.266 37.122
it 163.6 | 128.5 48.1290 37.800
7 166.6 | 130.9 | 49.000 38.485
Tz 1690.6 | 133.2 49.879 89.175
$ 172.6 135.8 50.766 39.871
% 175.6 | 137.9 51.660 40.574
178.7 | 140.4 52.563 41.282

181.8 | 142.8 53.473 41.997

H 184.9 @ 145.3 54.391 | 42.718
s 188.1 | 147.7 55.316 43.445
§ 191.3 | 150.2 66.250 | 44.179
% 194.4 | 152.7 57.191 | 44.918
107.7 | 1565.2 58.141 ‘ 45.664

11 200.9 | 157.8 59.008 46.4156
i 204.2 160.3 60.083 47.173
H 207.6 | 163.0 61.035 | 47.937
i 210.8 165.6 62.016 | 48.707
ti 214.2 168.2 63.004 | 49.483

Cir:nmfmu.
o O) Bar
in fnches,

18.850
18.046
19.242
19.439

19.635
19.831
20.028
20.224

20.420
20.617
20.813
21.009

21.208
41.402
21.598
21.795

21.991
22.187
22.384
22.580

22.777
22.973
23.169
23.366

23.662
23.758
23.9556
24.151

24.347
24.544
24.740

24.9386




THE CARNEGIE STEEL COMPANY, LIMITED.

SQUARE AND ROUND BARS.

(CONTINUED. )
Thickness |  Weight of - Waight of Area of Area of Circumference
orDiameter [ | Bar Bar [] Bar O Bar of () Bar

in inches. ' one Toot long. | one _iong_ in5q. inches | in &g, inches. in inches,
8 217.6 171.0 | 64.000 | 50.265 | 25.133
4 | 221.0 | 173.8 | 65.004 | 51.054 | 25.329
224.5 176.3 | 68.016 51.849 | 25.525

T 228.0 | 179.0 | 67.036 | 52.649 | 25.722

| 2314 1818 | 68.083 | 53.458 | 25.918
5 2349 | 1845 | 69.098 54.269 | 26.114
! 2385 | 187.3 | 70.141 | 55.088 | 26311

5 2420 | 1901 | 71.191 @ 55.914 | 28.507

| 245.6 | 193.0 | 72.250 @ 56.745 | 26.704
Tz 240.3 | 195.7 | 73.316 | 57.583 | 26.900
t 252.9 198.7 | 74.301 | 58.428 | 27.096
H 266.6  201.8 | 75.473 | 59.2768 | 27.293

i 260.3 . 204.4 | 76.563 60.132 | 27.a89
{i = 2641 | 207.4 | 77.660 | 60.994 | 27.885
i 267.9 = 210.3 | 78.766 @ 61.862 | 27.882
14 271.8  213.3 | 79.879 @ 62.737 | 28.078

9 275.4 216.3 | 81.000 63.617 | 28.274
s 279.3 219.3 | 82.120 | 64.504 | 28.471
1 283.2 222.4 | 83.286 @ 65.307 | 28.687

* 287.0 225.4 | 84.410 66.206 | 28.883

1 200.9 228.5 | 85.563 @7.201 | 29.080
i

204.9 231.5 | 86.723 @ 68.112 | 29.256
298.9 234.7 | 87.891 | 69.029 | 29.452
Ya 302.8 237.9 | 89.066 60.953 | 20.649

306.8 241.0 | 90.250 | 70.882 | 29.845
310.9 244.2 | 91.441 | 71.818 | 80.041
315.0 247.4 | 92.841 72.760 | 30.238
319.1 250.6 | 93.848 73.708 | 30.434

323.2 253.9 | 95.083 74.662 | 30.631

327.4  257.1 | 96.285 75.622 | 30.827
331.8 | 260.4 | 97.518 76.580 | 31.023
335.8  263.7 | 98.764 77.561 | 31.220

283
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THE CARNEGIE STEEL COMPANY

LIMIT

ED

Weight of
Bar

Thickness |
aDiameter

| 840.0
e 344.3
} 348.5
s | 85629

i 357.2
15 361.6
i 366.0
T4 370.4

374.9
379.4
383.8
388.3

i 302.9
3 307.5

-

sy T T

408.8
411.4

BE
[
e
o

oy ST Sy P

-
£888
MO

e
[l
S
D
L= )

Iﬁ“m'-u gt

s,

ininches. | one foot long,

i 402.1 |

(CONTINUED. )

Weight of
Bar

one foot long.

267.0
270.4
273.8
277.1

280.6
284.0
287.4
200.9

294.4
207.9
301.4
305.0

308.8
312.2
315.8
319.56

323.1
326.8
330.5
334.3

337.9
341.7
345.5
349.4

353.1
357.0
360.9
364.8

368.6
372.6
376.6
380.8

in 5. inches. | in sq. inches.

100.00
101.25
102.52
103.79

105.08 |

108.35
107.64
108.94

110.25
111.57
112.89
114.22

115.56
116.91
118.27

119.63

121.00
122.38
123.77
125.16

126.56
127.97
120.39
130.82

132.25
133.69
135.14
136.60

138.06
139.54
141.02
142.50

SQUARE AND ROUND BARS.

Area of
O Bar

78.540
79.525
80.516
81.513

82.516
83.525
84.541
85.562

86.590
87.624
88.664
80.710

| 00.763

91.821
02.886
03.956

95.033
96.116
97.205
98.301

90.402
100.51
101.62
102.74

108.87

105.00
1106.14
| 107.28

| 108.43
| 109.59
| 110.75
'111.92

Cireumiferen.ca 3
of () Bar
0 inches,

31.416 ‘
31.612
$1.808
32.005

32.201
32.388
32.594
32.790

32.987
33.183
33.879
33.5670

33.772
33.068
34.185
34.361

34.558
34.754
34.950
35.147

35.343
35.530
35.736
35.932

36.128
36.3205
36.521
36.717

LY
38.914
57.110
37.3013
37.503

264




THE CARNEGIE STEEL COMPANY, LIMITED
WEIGHT OF SHEETS OF WROUGHT IRON,
STEEL, COPPER AND BRASS. (From Haswell. |
__Weights per Square Fool, Thickness by Birmingham Gange.
_Gage. | in ook | Trom. Steel. Copper. Brass.
0000 | .454 | 18.22 | 18.48 | 20.57 | 19.43
000 | .425 | 17.06 | 17.28 | 19.26 | 18.19
00 | .38 | 1525 | 1545 | 17.21 | 16.26
O |1.84 | 1864 | 1382 | 1540 | 1455
.| 8 12.04 | 12.20 | 13.59 | 12.84
2 |.284 | 11.40 | 11.55 | 12.87 | 12.16
3 | 259 | 10.39 | 1053 | 11.73 | 11.09
4 | .238 | 9.55 9.68 | 10.78 | 10.19
6 | .22 8.83 8.95 9.97 9.42
6 |.203| 815 8.25 9.20 8.69
7 | .18 7.22 7.32 8.15 7.70
8 | .165 | 6.62 871 | 747 7.08
9 | .148 | 594 8.02 | 670 6.33
10 | .134 @ 5.38 545 | 607 | b5.74
15 s 4.82 4.88 544 @ 5.14
12 | .109 | 4.37 443 494 | 487
13 | .095 | 8.81 3.86 4.30 | 4.07
14 | .083 | 8.88 337 3.76 3.55
16 | .072 | 289 2.93 3.26 3.08
16 | .065 | 2.61 2.64 2.94 2.78
17 | .068 | 2.83 2.36 2.63 | 2.48
18 | .049 | 1.97 1.99 2.22 | 210
19 .042 1.69 8 B | 1.80 1.80
20 | .035 | 1.40 1.42 1.59 1.50
21 |.032 | 128 1.30 1.45 1.37
22 | 028 | 1.12 L14 | 127 1.20
23  .025 | 1.00 102 | 113 | 1.07
24 | .022 .883 .895 | 1.00 .942
25 | .02 | .808 .813 | .p06 856
= 26 | .018 722 782 |  .815 770
27 | .018 642 6861 | .726 .685
28 | .014 562 .5690 | .684 | .599
20 | .013 522 .529 589 | .556
30 .012 .482 .488 | .544 514
81 | .01 401 | .407 453 .428
32 | .009 361 | .366 .408 .385
33 | .008 321 .325 .862 -342
34 | .007 281 ‘ .285 .817 .300
35 | .006 | .201 208 | 227 214
ific Gravil'i. 7.704 | 7.806 | 8.698 | B8.218
eight Cubic Foot, |481.76 |487.75 ’543.8 513.6
W Ingh, 2787/ .2823| .3148! .2072

- s —




THE CARNEGIE STEEL COMPANY,. LIMITED

WEIGHT OF SHEETS OF WROUGHT IRON,
STEEL, COPPER AND BRASS. (From Haswell.)
Weighis per 8q, Foot. Thickness by American (Browne & Sharpe's) Gaugs.
gy | e | I | Sl | Ooppr. | B
0000 | .46 ’ 1846 | 1870 | 2084 | 19.69

000 | .4096| 16.44 | 16.66 | 18.56  17.53

00 | .3648 14.64 | 14.83 | 16.53  15.61

0 |.3249| 13.04 | 18.21 | 14.72 | 1390

1 |.2803| 11.61 | 1176 | 1311 | 12.38

2 |.2576| 10.34 | 10.48 | 11.67 | 11.03

3 [.2204| 0.21 9.33 ‘ 10.39 = 9.82

4 |.2043| 820 8.31 9.26 | 874

5 |.1819| 7.830 | 7.40 8.24 7.79

] ‘.wzo 6.50 6.59 7.34 6.93

7 |.1443| 5.79 5.87 8.54 6.18

8 |.1285 5.16 5.22 5.82 5.50

9 |.1144 4.59 4.65 5.18 4.90

10 |1019| 408 4.14 4.62 4.36

11 | .0907 38.64 3.69 4.11 3.88

12 | .0808| 3.24 3.20 3.66 3.46

13 | .0720 2.89 2.93 3.26 3.08

14 |.0841 2.57 2.61 2.90 2.74

156 |.0871 2.29 2.32 2.60 | 244

18 |.0508| 2.04 2.07 2.30 2.18

17 |.0453| 1.82 1.84 2.06 1.94

18 | .0403| 1.62 1.64 1.88 | 178

19 |.0360| 1.44 1.46 1.63 1.54

20 |.0320| 1.28 1.0 1.45 1.37

21 .0285  1.14 1.16 1.29 1.22

22 | .0253| 1.02 1.03 1.15 1.08 f
23 .0226 .906 @~ .918  1.02 .966

24 | .0201 807 | .817 | 911 .860

25 |.0179| .718 | .728 811 .766

26 .0159  .640 .848 723 | .88z |
27 |.0143| .570 | 577 .643 .608

28 | .0126 6507 | .514 | .578 .541

20 | .0113 452 | .458 = .510  .482 f
30 | .0100 402 .408 .454 .429 "
31 |.0089 .358 363 ‘ 404 | .382 '
32 |.0080 .319 323 .360 ‘ .340

33 |.0071| .284 288 .321 .303

34 |.0083| .253 .256 286 = .270

35 |.0056| .225 228 | 254 | .240

As there are many ganges in use differing from sach cther and even the thicknesses of a

mriain specifisd gange, as the Birmingham, are not assumed the same by all manufacturers,
srders for sheets and wire should always state the weight per square fool, or the thicknes
i thousandths of an inck,

|
|
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THE CARNEGIE STEEL COMPANY, LIMITED.

MENSURATION.

LENGTH.

Circumference of circle — diameter X 3.1416.

Diameter of circle = circumference X 0.3183.

Side of square of equal periphery as circle = diameter X o. 7854.
Diameter of circle of equal periphery as square = side X 1.2732.
Side of an inscribed square — diameter of circle X o.7071.
Length of arc — No. of degrees X diameter X 0.008727.
Circumference of circle whose diameter is I =

T = 3.14159265.

Tog. m—0.4971499, /:[\"l\ {
_ — —0318310.

V om=l TIAM, N\ e
0. 869604 L —otot321,
reRiLi {
s i
— /05190

c 0—"/ r_’:k'i:-(r—lr}.
or very nearly = e

— 4 ’
\-_;_l./ r? — c—: or very nearly = ;r_.. P

AREA.

Triangle = base X half perpendicular height.
Parallelogram = base % perpendicular height.
Trapezoid = half the sum of the parallel sides % perpendicular
height.
Trapezium, found by dividing into two triangles.
Circle = diameter squared X 0.7854 ; or,
== circumference squared X 0.07958.
Sector of circle = length of arc X half radius.
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THE CARNEGIE STEE)L DOMP%NY, LIMIMTED. 4

MENSURATION—Continued.

Segment of circle = area of sector less triangle; also for

Vo388 vit—S

Side of square of equal area as circle = diameter X 0.8862 3
also == circumference X ©.2821.

Diameter of circle of equal area as square = side X 1,1284.

Parabola == base X 24 height.

Ellipse == long diameter % short diameter X 0.7854.

Regular polygon == sum of sides X half perpendicular distance
from center to sides.

Surface of cylinder == circumference X height 4 area of both
ends.

Surface of sphere == diameter squared X 3.1416;

also == circumference X diameter.

flat segments very nearly ==

Surface of a right pyramid or cone = periphery or circumference
of base x half slant height.

Surface of a frustrum of a regular right pyramid or cone = sum
of peripheries or circumferences of the two ends X hall
slant height 4= area of botl ends,

The following formule are used to obtain the areas of
irregular plane surfaces which are bounded by a base line “ec
and two ordinates *‘g’’ and **4 7" as per figure.

.
w

’— R ———

ol et e a g e

The formulx: are given in the order of their accuracy be-

ginning with the most accurate
The surface is divided into any number { n) of parallel strips
having the same widths # and whose middle ordinates are

represented by £ 4 4 ..................” and X,
178§ n—1 n
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THE CARNEGIE STEEL COMPANY, LIMITHD.

MENSURATION—Continued.

I. Areamd X ¢h+ (Ba—‘—h—-gh)—i—*(sb——h—gh}.

n—1 n
(Frnuckc s rule. )

d d
- ks o ) Lrai(b —=h%
11, Area==d X =h - u(a h) e b h

1 n
(Poncelet’s rule, )

II. Area=—d X Sh.

These formulae are more convenient for use than Simpson's
rule and I and Il give generally and III sometimes more
accurate results.

= stands for sum of.

SOLID CONTENTS.

Prism, right or oblique = area of base X perpendicular height.
Cylinder, right or oblique == area of section at right angles teo
sides X length of side,
Sphere = diameter cubed X 0.5236;
also = surface X ¥4 diameter.
Pyramid or cone, right or oblique, regular or irregular, = area
of base X 14 perpendicular height.

Prismoipal. FORMULA.

A prismoid is a solid bounded by six plsnesurﬁwcs only
two of which are parallel.

To find the contents of a prismoid, add together the areas of the
two parallel surfaces and four times the area of a section
taken midway between and parallel to them, and multiply
the sum by §th of the perpendicular distance between the
parallel surfaces,




THE CARNEGIE STEEL COMPANY, LIMITED.

WEIGHTS AND MEASURES.
AVOIRDUPOIS or ORDINARY COMMERCIAL WEIGHT.

UNITED STATES AND BRITISH.

Gross Ton, | Owls. | Pounds. Ounces
1 T \ 2940 | 85840,
0.050 3 112, 1792,
0.0089 1. LG

| ooes | S

1 pound=27.7 cubic inches of distilled water at its maximum
density (30° Fahrenheit).

LONG MEASURE.

UNITED STATES AND BRITISH.

Mils, | Reds | Tards | el Inches.

1, 320, | 1760, 5280, | 63360,
0.003125 | . L. 55 166 | 198
0000568 01818 | 1 3, 36,
00001894 ‘ 0,006 0338 | 1. 12,
0.0000158 | 0.005051 002778 | 008383 | 1.

The British measures are shorter than those of the U. S. by
about 1 part in 17230 or 3.677 inches in a mile,

A fathom == 6 feet. A Gunter's surveying chain — 66 feet
or 4 rods, 80 chains making a mile.

SQUARE OR LAND MEASURE.

UNITED STATES AND BRITISH.

Sy Miles] Acres. | Sq. Rods. | 8. Yards. | 8. Foo lSq.Inehas.

1, 640, (102400, | 3097600. 00. > A
S e 4840, 43560, 6272640,
. 1 20,25 972.95 39204




THE CARNEGIE STEHEL COMPANY, LIMITED.

WEIGHTS AND MEASURES—Continued.

CUBIC OR SOLID MEASURE.

UNITED STATES AND BRITISH.

1728 cubic inches==1 cubic foot.
27 cubic feet == 1 cubic yard.
A cord of wood =4’ X 4 X 8/ == 128 cubic feet.
A perch of masonry == 165 X 157 X 17 ==24.75 cubic feet,
but is generally assumed at 25 cubic feet.

DRY MEASURE.

UNITED STATES ONLY.

Struck Bush,  Pecks. [ Quarts. Pints. | Gallons. |uub;em.
1 \ 4 2, B4 8. 2150,

1 8. 16 9, 537.6

- 2 0.25 67.2
05 1 0.125 33,6~

4. g ajot 2688

A gallon of liquid measure == 231 cubic inches.

A heaped bushel == 11 struck bushels. The cone in a heaped
bushel must be not less than 6 inches high.,

A barrel of U, S, hydraulic cement == 300 to 310 1bs. usually
and of genuine Portland cement == 425 Ibs.

To reduce U. S. dry measures to British imperial of the same
name divide by 1,082,

NAUTICAL MEASURE.

A nautical or sea mile is the length of a minute of longitude
of the earth at the equator at the level of the sea, It is assumed
at 6086.07 feet==1.152664 statute or land miles by the United
States Coast Survey,

3 nautical miles = 1 league.
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THE CARNEGIE STEEL COMPANY, LIMITED.

METRIC SYSTEM.

Linear Measures, Measures of Surface.
Denomination. .lbbr.l Value. Denomination. 'l ]
Myriameter ....0....... 10000 m | Sq.Kilometer | km?, |1000000 me,
Kilometer .. .. .. km, | 1w« Hektare, ......| ha, | 10000 “
Hectometer ... .|...... W " LAre et a. 100 o=
Dekameter ,...0...... ‘ TR Centare . .o versin 1 i
eter L .......] m 1 ! { Sq. Meter,,..| m2, 1 L2
Decimeter.. ..., dm, 4 ] 5q. Decimeter,| dm?. " A
Centimeter . ., .. cm, A1 ] Sq. Centimeter.| cm®, | 001
Millimeter...... mm 001 | Sg. Millimeter. | mm®, 000001 **
Measures of Volume. Measures of Mass,
Deiomination. l Abbr.|  Value Denomination. lhhr.‘ Value,
[ Kiloliter. _ ... g | 1000 L Ml . oo 4 1000 kg.
lSuu- veneapne] e 1000 - {Tnnnnau ..... | 1000 g
Cubic Meter..| m® | 1000 s Metric Ton.. | & 1000 iy
Hectoliter .....| bl 100 “ 1 Quintal ...... q. | 100 i
Dekaliter ...... dal. | 10 « ' Myriagram....|......] 0 «
§ Cu.Decimeter] dm?, 1 “ | § Rilogram....| kg. | 1000 g
! Licer ... A | R B Lo 1000
iliter ... dl. | 4 | Hectogram ... w00 -
Centiliter ... .| clL M “ | Dekagram ,..:feeacns|® 10 -
| Cu.Centimeter| cm®. ¥ LA Mot R A 1 *
'{Mllllliter ..... ml, ‘ F ' S Decigram ....| dg. | he o
bic Millimeter mm? 000001 | Cenvigram, .. .. K. | ¥R
feroliter .. ..| 2. | AN mh | Miligram.....| mg. 001
‘ [ Microgram ....| ¥. | 001 mg.
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THE CARNEGIE STEEL I,,‘UM!’,-\ NY, LIMITED.
INTERCHANGEABLE TABLES BETWEEN
UNITED STATES AND METRIC SYSTEMS.
1 Meter = 30.37 inches. (Act of Congress.)

LONG ME_!_!URE.__ - -

2 4ihs o!hu inch ' Iillh:um In::ﬁ A Cmﬁ;ﬂm

" Millimeters, | B4ths of an Inch, Centimeters, Inches,
1 0.3969 l 25197 254 0.3937
2 0.7938 5.0394 5.08 0.7874
3 (1906 | 75500 7.62 1.1811
4 1.5875 10.0787 10.16 1.5748
5 19844 | 125084 12,70 1.9685
6 2.3813 15,1181 1524 2.3622
7 2778t | 176 | 1778 2.7559
8 3.1750 | 201574 2082 | 3.1496
9 i 3.5719 ROTTL 2286 | 343

. ‘ Iu::n ?l::,t. | lllal::m i ‘.lli‘l'u
Foat, Meters, Miles. [ Kilometers,

|
| seme 03048 | 06137 | 16098
s | 65617 0.6096 | 124274 | 321869
3 | 984% 0.9144 1.86411 4.82804
4 " 131288 12102 248548 6.43739
5 164042 | 1520 3.10685 8.04674
6 | 106850 18288 37282 | 9.65608
7 22,0858 2.1396 434959 | 11.26548
8 26,2467 24384 497006 | 1287478
9 I 20,5275 [ 2T | a0 ll 1448412
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THE CARNEGIf STEEL COMPANY, LIMITED.

INTERCHANGEABLE TABLES BETWEEN
UNITED STATES AND METRIC SYSTEMS.

SQUARE MEASURE.

N lg:-::w c::’i‘g}::‘?:, EE{E u":“%:.:u fax:{.zo nzla.:u
Centimetars, Inenes, Maoters, sl Meters, Yards,

1 | 64516 | 0.1 { 0.0020 | 107630 | 08361 | 1.198
2 | 120032 | 0810 | 0.1858 | 205278 | 1.6722 | 2302
3 | 193548 | 0465 ‘ 0.2787 | 32.2017 | 25084 | 3588
4 | 258064 | 0620 | 03716 | 43.0656 | 33045 | 4784
5 | 322581 | 0775 | 04645 | 53.8194 | 41808 | 5980
6 | 987007 | 0930 | 03574 | G583 | BOIGT | 770
7 | 451613 | 1.085 | 0.3508 | 758472 | 58528 | 837
8 | 516120 | 1.240 | 0.7432 | SB.A111 | 6.6800 | 9.568
9 | 580645 | 1.805 | 0.3361 | 968750 | 7.5%51 | 10764
Yo | Amwto | Nectaresto &;g@a mf::?:uéw ;"E:E ;E':
Kilorneters. les, iles.

1| 04047 | 2471 259 | 03861 | 259,00 | 0,00386
2 | 08094 | 4942 | 518 | 07722 | 51800 | 0.00772
8 | 124t | 7413 | vwr | 14588 | 7ot | 001158
4 | 16188 | 90884 | 1036 | 15444 | 1036.01 | 0.01544
5 | 20285 | 12355 | 1295 | 1.9805 | 1295.02 | 0.01930
B | 24282 | 14826 | 1654 | 23166 | 1554.02 | 0.02817
T | 28320 | 17207 | 1818 | 27027 | 1813.08 | 0.02708
8 | 92878 | 10768 | 2072 | 3.0887 | 2072.08 | 0.03089
§ | 36422 | 22230 | 2231 | 84748 | 293104 | 0.08475
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THE CAENEGIE STEEL COMPANY, LIMITED.
INTERCHANGEABLE TABLES BETWEEN
UNITED STATES AND METRIC SYSTEMS.
1 Kilograme=2.2046 pounds. (Act of Congress.)
WEIGHTS.

T Gross Tons Matric

B | e || s | |
Tons. Gross Tons,

1 921507 | 911035 | 648008 | 15432 | 10161 | 09842
2 | 643015 622070 120.6008| 80.864 | 2.0321 | 1.9684
3 | 064522 033104 194.4012| 46206 | 80482 | 2952
4 | 1286030 | 124.4130 | 2592017 | 61.728 | 4.0642 | 8.9368
5 | 160.7587 | 1555174 | 824.0021 | 77.160 | 50803 | 4.9210
] 1929045 | 186.6209 | 388.8025| 92502 | 6.0063 | 59052
n 7 | 225.0552 | 217.7244 | 453.6029 | 108,024 | 7.1124 | 6.88%4
8 | 257.2050 | 248.8278 | 518.4033 | 123.456 | 8.1285 | 7.8736
9 | 280.8567 | 279.9313 | 583.2037 | 138,888 | 0.1445 | 8.8578

Avairdupeis | Kilog Avoirdapols | Eilog NetTons | Metrio

K. oﬂa". Dn.':eul Pm::& Pn“u‘.l Il‘t:'in llh;.:a"
Grams. |Avoirdupois. | Kilograms, | Aveirdupeis.| Toms et Tons,

1 | 283495 35274 | 04536 22046 | 09072 | 1.1023
2 | 566990| 70548 | 09072| 44002 | 18144 22046
——1 8 | s5.0485| 105522 13608 6.6138 | 27216 ' 3069
4 |113.3080| 141,096 | 18144 88184 | 86288 | 4.4002
b | 1417475 | 176370 | 22680 11,0230 | 4.5360 | 55115
6 170,0070 | 211.644 27216 | 13.2276 | 54432 | 6.6138
7 | 108.4464 | 246018 | 8.1752| 154822 | 6.3504 | 7.7161
8 | 2267050 | 282192 3.6288 | 17.6368 | 7.2576 | 88184
9 |o55.1454 | 817466  4.0824 198414 | 8.1647 | 9.9207

F
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THE OARNEGIE STHEL COMPANY, LIMITED.

INTER

UNITED STATES AND
1.0567 Quarts—Liquid Measure,
0.908 Measure.

1 Li :tcr-—

—Dry

CHANGEABLE TABLES BETWEEN
METRIC SYSTEMS.

(Act of Congress.)

LiQuip AND DRY MEASURE.

plBe | i
Liguid. | Dry, | Gquid. | ey Liquid, Liquid,

1 |1.0567) 0.908 | 0.9463 1.1013]  0.2642 8.7854
2 |21134] 1816 1.3927|:a.2wa 0.5284 7.5707
3 |3.1701| 2724 | 28390 33040 07925 11.3561
4 42063 3632 | 37854/ 44058] 10867 15.1415
5 |5.2835| 4540 | 47317|55086|  1.3200 18,9268
6 |6.3402| 5448 | 5.6781|6.6079| 15851 227122
7 [7.3960| 6.356 | 6.6244 | 7.7003| - 1.8492 26.4976
8 | 8.4536| 7.264 | 7.5707 88106| 21134 $0.2830
9 |9.5108| 8172 [ 85171 9.9119|  2.3776 b 840683

Cubic Meters Gallons nuwl;rs -?ﬁ:lam_

%o, B-.lﬁnl. Uulu":‘;alm. Bll.ll:lll. !uhtﬁhra.
Liquid, | L quid. Dry. Dry.

1| 7 | 0008 | 28w | 035
2 | 5BYU 00076 | 56750 0.7048
s | 7est [ . 0014 | 851 1.0573
4 | 105668 | 00151 11.3500 1.4097
5 132085 0,0189 14.1875 17621
6 1585,02 0,0227 17,0250 21145
T 181949 00265 19865 | 24670
8 211386 | 0.0%03 27000 | 2814
9 2377.53 00341 | 31718




THE CARNEGIE STEEL COMPANY, LIMITED.

INTERCHANGEABLE TABLES BETWEEN
UNITED STATES AND METRIC SYSTEMS.

CuBIC, HORSE POWER AND TON MEASURES,

[ oubie

Cubie Cabio Cubie Cubie Cuhie
|| e | Mo | G | Meh | meh
Y Inches, | Centimeters, | Feot, lo_m_ Yards, | Ilui.u_v-x_a_
1 0061 ‘ 163934 sa.m{ aosss‘ 1308 | 07645
2 | 0122 | 927869 70632 | 00566 2616 1.5201
§ | 0183 | 49.1803 105948 | 00349 | 8924 22036
4 | 0244 | 655738 141264 | 01133 5282  8.0581
b | 0305 | 81.9672| 176580 | 0.1416 6540 = 38226
6 | 0366 | 083607 | 211896 | 01609 7.848 45872
7 | 0427 | 1147541 | 247212 | 01982 | 0456 53517
8 | 0488 | 131.1475| 282528 | 02265 | 10464 | 6.1162
9 | 0549 |147.5410 317,844 0.2548‘ 11772 | 6.8807
Rorsepower | Horsepower | Fot-Pounis | Kilogram-  |o0'se yok ol Tots o
% ltEle Uios. Iilo;:nl g nn‘l:ru wlﬁriu .l‘::r %,
s | v | e mmﬂs&ﬁ_g«";}:l
{ | 0985 | 104 01383 | 72800 10987 | o009t
2 | 197 2028 02765 | 14.4650 @ 21873 | 0.183
3 | 2050 3.042 o.414s| 21,6088 32810 | 0274
4 | 894 ‘ 4053 | 05530 | 289317 | 43.747 | 0.366
B | 4932 | 5.069| 06913 | 361646 54634 | 0457
6 | BM8 | 6.083| 08206 | 439976 | 65620 | 0549
7 | 6904 l 7097 09678 | 506305 | 76567 | 0.640
8 | 780 8111 11061 | b7.8634 & 87.494 | 0.731
9 | 887 0125 12443 | 65.0063 | 98431 | 0.828
|
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THE CARNEGIE STEEL COMPANY, LIMITED

INTERCHANGEABLE TABLES BETWEEN
UNITED STATES AND METRIC SYSTEMS.

v

MISCELLANEOUS.

- ! : "
Kilo, Moter ‘ Pounds per foot | Kilo, per S8quare | Pounds uars
n - | | Popd e

to Meter to Pounds
Pounds per foot. | Kilo, per Meter, | per Square Foot, | per Square Mater..

1 0.6720 ‘ 1.4882 02048 | 4882
9 13439 | 20764 | 04096 | 97649
3 20150 44645 0.6144 14.6474
4 2,6879 5.0527 0.8193 19,5209
5 2.3508 7.4409 1.0241 24.4128
6 4038 | 8991 12280 | 202048
7 47037 104172 14397 | 341778
8 5.3757 ! 11,9054 16385 30,0507
9 6.0477 | 133936 1.8433 ‘ 43,9422
n | Bupais | mrigon | Bpien [ty
| por Cubie Foot, | per Cubic Meter. iﬁmﬂilm‘&m| E;'nm
1 oo | a0 14,2292 0.0703
e | 018 32038 84485 | 01408
3| osm 8077 | 42007 | 02100
i 02497 | 640769 | 568920 | 02812
5 0.3121 800962 | 7L1161 0.9515
6 08745 ‘ 061154 | 85,3304 0.4218
R 7 0.4370 121346 | 90.56% 0.4922
8- 04994 128.1539 ‘ 113.7858 05625
9 | 05618 | 1441731 ] 1280000 0.6328




THE CARNEGIE STEEL COMPANY, LIMITED.

00TS,

SQUARES, CUBES, SQUARE ROOTS, CUBE R ARTTHMS,
RECIPROCALS, CIRCUMFERENCES AND CIRCULAR
AREAS OF NOS. FROM 1 TO 1000,

- i | T Ba-din

¥o.| Square, | Cubs. Is‘.mlemm log. (1000xRecip,

1 1 1| 1.0000| 1.0000 |0.00000 [1000.000 | 8142 07858
2 i 8| L4at42| 12500 030108 | 500,000 | 6.2%8 | 31416
3 ] o7 | L7 | 4422 |oarmiz| 833388 | 90425 7.00%
1 16 61| 20000 15574 | 0.00200 | 250,000 | 12500

5| 125| 2.2361 | 177100 | 0,09807 | 200,000 | 15.708 | 10,6350
g s 216| 2.4495| 1.8171 [0.77815 | 106.067 | 18.850 | 28,2748
7 10 845 | 26438 | 10120 | 084510 | 142857 | 21001 | 384845
8| 512 | 28284 | 20000 | 000500 | 125.000 | 25,133 | 502655
9 81 720 | 80000 20801 095624 | 111,111 | 28274 | 63,6178
| 100 1000 | 31623 | 2154 | 1.00000| 100000 | 31416 | 75.5998
n| m 1831 | 3.3106 104139 | 90.0001 | 51.558 | 95.0052
12l 1M 1728 | 34641 2284 | 107018 | $3.8353 | 57600 | 113.007
W 1w 2107 | 3.6056| 23513 | 1.11394 | 76.9281 | 40.841 | 132782
1| 196 2744 | 37417 | 24101 | 114613 | 714256 | 43.952 | 158988
5| 25 87| 8 24662 | 117000 | 60,0007 | 47.124 | 176.715
18| 2w m< 4.0000| 25108 | 1.20012 | 62.5000 | 50.265 | 201002
17| 29 4013 | 41231 | 25713 |1.:23045 | 58,8285 | 53407

18| B BR32 | 42420 | 26207 | 125527 | B5.656 | G054 | 254469
| 86l 0830 | 4:35% 127875 | 526316 | 59.090

2| 400 8000| 4.4721| 27144 | 130108 | 50,0000 | 62552 | 31416
o | 441 9201 | 4.5825| 2.75%0 47.6100 | 65.973 | 346,961
T 10648 | 46001 | 28020 | 1334242 | 454545 | 60.115 | B0
2| 52| 12167| 47058| 28439 | 180178 | 43,4788 | 72257 | 415.478
of [ B70|  13824| £.8990| 28845 | 1.38021 | 41,6607 | 75.89% | 452580
2| 62|  15625| 5.0000( 29240 |1 A0, 78540 | 490,874
26| e8|  1778| 5.0090| 2.0025 | 140407 | 384615 | 81681 530.920
7| 72 19683 | 5.1962| 8.0000 | 1148130 | 57.0870 | 84823 57255
23| 78| 21052| 5.2015| 90866 | 1144710 | 357048 | §7.965 | 615752
20| Bl  20980| 53%52| 3.0723 | 146240 | 30458 | 01,106 | 660.52)
| 0 Zow| 5472\ A1072 ) LATTI2| B0 248 | 706,858
a1 oet| 29w 78| 8.1414 | 140186 | 32.9581 | 97.5%0 | 754768
82| 1024|  Bes| 5.6%9| 81748 | 150515 | 31,2500 | 100531 | 804248
8| 1080 867 57446| 32075 | L5ISSI | 303000 | 108073 | 85500
8| 156|  3u04| 55510 | 32306 | 153148 | 24118 | 106,814 | 907920
8| 1225|  2575| 50161 82711 | 155407 | 285714 | 100,956 | 962113
ssl 1206 40050 6.0000| 55019 | 135090 | 2r7r7s | 113007 | 0
87| 1360 50053 | 6.0828| $:3322 | 156820 | 27.0270 |116.239 | 107521
88| 1444|  Bis72| 6163 | 83620 | 1057078 | 26.3158 | 119381 | 11S4L
80| 1521 m810| 62450 8:3012 | 1.50106| 25.0410 | 1225522 | 1164
40| 1000|  64000| 63266 84200 25,0000 | 125,06 | 1256,
41| 1081  0s021 | 6.4081 ) 84482 | 1.61278 | 248002 | 128,81 | 152025
4| I764|  7TA0S8| 6.480T| 84700 |1.62325| 238005 | 13195 | 1355
13 1810 607 | 6.5574 | 33084 | 163047 | 282558 | 135.00 | 14

44| 1988|  85IS4| 6.6332| 875308 | 65| 2Ty | 138231

| 202|  9n2| 67082 85500 | 1.6521 L5

46| onel  omse| exses| ss0 | Lese| oo | 1445118

a7| 00| 10852| 6555 | 86088 | 1.67210| 212706 | 14765 (1

8| T 1002 92s2| 362 | 168i20 150,50 | 18
9| 201, 1760 7.0000] 56508 24082 | 1




THE CARNEGIE 8TEEL COMPANY, LIMITED.

SQUARES, CUBES, SQUARE R0DO
RECIPROCALS, CIRCUMFERENCES AND CIRCULAR

a)l
81

BESEY EBRRSZ BRAEE 2R

CUBE ROOTS, LOGARITHMS,

AREAS ()F NOS l-‘RLlM 1 TO 1000,
Square. Cabe, Sq Root, f:uhﬂtma. log ‘Ibﬂlhhnp _rhzni"—
E | Direum_ | Ares.
2500 125000 | :.O‘II 3.6840 | IIIW"1 20,0000 | 157.08 | 1063.50
2601 152061 | 7414 | 37084 | 170757 | 19,6078 | 100.22 | 2042.82
I 140608 | 7.2111 | 8.7325 | L7600 | 10.2508 | 163,30 | 2123.72
2506 I48877 | 7.2801 | 8.7503 | LT2428 | 188670 | 106,50 | 220613
2016 157464 | 75485 || BTT98 | LTIE0 | IRGI8 | 160,65 | 2290,22
L 106375 | 7.4162 | 8.8030 | 1.74086 | 18,1818 | 172.70 | 2375.88
J156 175010 | 74533 | 3.8250 l L74RI0 | 178571 | 175,00 | 2463.01
8240 | IBGI08 | 7.5408 | 8.8485 | 175587 | 17.5430 | 179.07 | 2551.76
B304 106112| 7.6158 | 8.8700 | L7633 | 17.2414 | 182.21 | 2642.08
3481 205379 | 76811 | 35030 | 177085 | 16.0402 | 18585 | Z783.07
300 216000 | 77460 | B.0140 | 177815 | 16,6067 | 188,50 | 227,43
gl 22081 | 78102 | 8.9865 | LIS | 165084 | 10164 | 2022.47
854 235328 | 7.8740 | B.9579 | LTOERY | 16,120 104.78 | 5019.07
B00G0 | 250047 | 70373 | 8.070L | L7005 | 15,8700 | 107.02 | 8117.25
$008 252014 s.umi 4. LS0GIS | 15,6250 | 20106 | £216.90
|

4225 74625 | 4.0207 | 181291 | 158840 ﬂ'l-l‘.’!)|‘¥i18¢'ll
Ee 257400 | B.1240 | 4.0412 | LRI | 15,1515 | 207.85 342119
HIR HSO0TEE | SU8HM | 4.0015 | 182607 | 149254 | 210,49 | 3525.65
4624 BLMEL | B.2462 | 4.0817 | LA3251 | 14, 213,63 | 3631.68
47061 28500 | 85066 | 4.1016 | 183885 216,77 | 37

8000
T
B73218
880017
52

421875
488070
4500533
474552
R iLETE

512000
G341
551508
GTlvsT
ST

I]IHJ-)|

57375
BRATH0 |
12673

ain1e |
02 |

#1652

2.2195
9.2736
M

4.1218
4.1408

41602 | 1857

41703
4.1083

42172
42558
4.2513
4.2727

2008

45080

10.3008 |

10,1010 |

210.01

LT

"i'H-l &3
082,12
G221.04

mﬂl.ﬂ

280,053 | (WH7.61
.01
630,78

7088.22
7823
30173 | 1081
W78 | THZ06
811502 | 767,69

wuao'




THE CARNEGIE STEEL COMPANY, LIMITED

SQUARES, CUBES, SQUARE, ROOTS, CUBE ROOTS, LOGARITHMS,
ECIPROCALS, CIRCUMFERENCES AND CLRCULA
-\Rh-\"t OF NOS, FROM 1 TO 1000,

No.| fquars | Oube, |8y, oot Gabo oot Leg. 1000xRee, - LI L
; I ' ! Giroum, [ Ares,
100 | 1000 :rmmrm.m' umn|zmmo| 10,0000 | 814.16 | 7853.08
101 ll?mlj 1080801 | 100499 | 4.0570 | 200432 1 0.90040 | 317.50 | 8011.85

102 | 10404 1061208 | 10,0065 | 4.6723 | 2.00860 | 0, 80682

2041 | 8171.28
108 | 10600 1002727 | 101480 | 4.6575 | 201281 | 070871 | 82158 | K3R200
100 | 10816 1124864 | 101080 | 47027 | 201708 9,618 a3 | BIO48T *

05 | 11025 115 35'10.2470 47177 | 202119 | 052381 | 32087 | 8650.01

106 | 11236 191016 | 10,2056 | 4.7326 | 202581 | 0.43006 | #5501 | BR24.T8
107 | 10449 | 1225043 | 10,3441 | 4.7475 | 202088 | 034579 | 536,15 | 002,02

108 | 116064 1259712 | 10,8025 | 4762 | 208342 | 9.25024 | 530,20 | 0160.88
100 | 11881 1205020 | 104408 | 4.7760 | 206745 | 0.17481 | 34245 | 033152

10 | 12100 1831000 | 10,4881 | 4.7914 | 2,04180 | 0.00001 .Ht.vﬁllkm
11 | 1232 1367681 | 10,6867 | 4.8050

L04582 1 0.00001 | M8.72 | 0670.80
12 | 1254 404928 | 10,6530 | 4.8208 | 204022 | 802857 | 851.86 | 9852.08
113 12769 1442807 | 10,6301 | 4.8446 |

205308 | 884050
114 | 12006 148154 | 10,6771 | 4.8488 | 2.05600 | 877106 | 35814 | 10207.0

1

115 | 15225 1520875 | 10,7238 | 48620 | 206070 | R.00565 | 861,28 | 10886.9
116 | 13450 1560806 | 10,7706 | 45770 | 206446 | S.62000 | 36442 | 10568.3
N7 | 136s0 | 1601618 | 108167 | 4.5010 | 206319 | 854701 | 867.57 | 107508
118 | 13024 1643052 | 10,8628 | 4.9040 | 207188 | 847458 | 470,71 | 1(65.9
14161 1685150 | 100087 | 4.0187 | 207555 | B.40630 | 873.85 | 11122.0
|

120 | 14400 1728000 | 10.0545 | 4.0324 | 207018 | 854333 | 870,00 | 11300.7
121 | 14641 1771561 | 11,0000 | 4.0461 7 2,08270 | 8.20446 | 880,13 | 11499.0
12| 14884 1815848 | 110454 | 40507 "%‘Hlt RA0072 | 883,27 | 11680.0
123 | 15129 1860867 | 11.0005 | 4.0732 | 2.08001 | 11

124 | 1578 1006624 | 11,1855 | 4.0866 2.00312‘ S.00452 | B80.50 12076.3

15625 | 1953125 | 111808 | 50000 | 2,00601 | 800000 | 80270 | 12271.8
16876 2000876 | 11,2250 | 50183 | 210087 | 705051 | S95,84 | 124600
1612 AMEESE | 11260 | 50265 | 210880 | 787402 | BUS.OR | 12667.7
16384 élmlau 113137 | 5,0007 | 210721 | 7.81230 | 40212 | 12368.0

_gsnm? 14018 50658 211304 | 7.00251 | 408,41

2200068 : !
17689 2352657 | 115330 | 51045 | 2.12385 | T7.51880 | 417.53 | 18802.9
17056 2406104 | 11,6768 | 60172 | 212710 | 746200 | 420,97 | 14102.6

18225 2460875 2.13033
18486 2515456 | 11,6619 | 51426 | 2.15354 | 75500 | 427,26 | 145267
18760 2571333 | 117047 | 51551 | 213672 | 7.20027 | 430.40 | 147411

10600 274000 | 118322 | 51925 | 214613 | 7.14286 | 480,82 | 1
10881 2503221 | 115743 | 5H.2048 | 2.1402 15614.5
20164 1LO164 | 52171 | 215220 | 7.04225 | #0611 | 15886.8

2200
20786 2985084 | 12,0000 | 52415 | 2158486 | 604444 | 45280 | 16286.0

21025 8048625 | 12.0416 | 5.2596 | 216137 | 6.80655 | 455,59 | 16513.0
21816 BLI2180 | 12,0830 | 52056 ( 2.16435 | 6.84082 | 455,07 | 167415
21609 B176523 | 121244 | 5.2776 | 216732 | 6.80272 | 461,81 | 1697L.T
21904 SAITOL | JLI655 | 52806 | 217020 | 0.75670 | 464,96 | 172054
2201 B307040 | 122066 | 5.3015 | 217310 | 6.71141 | 468,10 [ 1

281




THE CARNEGIE STEEL COMPANY., LIMITED.

SQUARES, CUBES, SQUARE ROOTS, CUBE ROOTS, LOGARITHMS,
RI-'.CIPRUI‘.:;RI.'%. CIRCUMFERENCES AND CIRCULAR

REAS OF NOS. FROM 1 TO 1000.

| | ) No.=Dia

:. Square | Cuba. 8q. Ruok _C:,belml.,! Log. !lﬂmlllwp. Tireum, |
! { : | Ares.
150 | 22500 | 8875000 | 12.2474 a.aissl'.a.t?mn[ 600067 | ITL24 | 176715
151 | 2201 |  BHNGL| 1228821 53250 | 217808 | B.6252 | 47438 | 17907.9
162 2304 | 3511808 | 12,4 53308 | 218184 | G.57805 | 477.52 | 18145.8
165 | 23400  BSSISTT (128093 | 5485 | 218400 6.53305 L0 | 18985, 4
I64 | 25716( 652264 | 124007 | 53001 218752 GAUS5L | 4SHSL | 18626.5
165 | 24025|  ST2RT5 124400 | 58717 | 210088| BAGIGL | 4SO 2
156 | 24856 | 8700410 124000 | 53832 | 2.10312| 641026 | 400.00 | 19113.4
24640 SRODSOE | 12,5500 | 58047 | 210500 G.50043 | 493.23 | 10859.3
158 | 24064 | 800812 | 12,5608 | 54001 | 2.19866| 6.82011 | 496.87 | 19006.7
150 | 25281 4010670 | 12,6005 | 54175 | 220140| 6.28081 | 490,51 | 108557
160 | 25600 | 4000000 | 12,6401 | 54285 | 2.20412| 6.25000 | 502,05 | 20106.2

61 | 25621 | AITHR] 126586 | 54401 | 220083| G.21118 | 0580
102 | 20240 | 4251528 | 127270 | 54514 | 2.20052) 017234 | G0S.04 | 20612.0
163 | 20560 | 430747 | 127671 | 54626 | 2.21210| 613407 | HIZ.08 | 208672
164 | & HL00H | 128002 | 54737 | 221484 | 600756 | 51522 | 21124.1
165 | 2r225| 4492125 | 12.8452 ;14&3'2.21713 6.06061 | 518.96 | 218825
166 | 9755 A5TA206 | 128841 | 54950 | 222011 | 602410 | 52150 | 216424
167 | 27880 | 4057463 | 12,0208 | 55069 | 222072 | 508802 | 524.05 | 21004.0
168 | 28224 | AT4I632 | 12,9615 55178 | 222581 | 506288 | A2T.TY | 22167.1
160 | 28561 | 4520800 | 13,0000 | 55288 | 2.22780 | 501716 | GI0.08 | 22451.8
170 | 28000 | 4015000 | 18,0884 | 5.5307 | 2.20045 | 588245 | G94.07 | 22608.0
171 | 20241 | S00021L | 13.0767 | 5.5505 | 224300 | 5.84705 | 537.21 | 220658
172 | 20684 GOSSA4B | 18,1040 | 546613 | 2,23668 | H.81805 | 640,85 | 25285.2
178 | 20020 | BITITIT (18,1520 | 55721 |2.23805 | 578085 | 543.50 | 23506.2
174 | 80276 | 5208024 | 13. 15,5828 | 2.24065 | 5,74718 | HI6.04 | 25778.7
175 | 80625 | 5350875 | 18.2288 | 55,5854 | 2.24304 | 5.71420 | 510.78 | 24062.8
176 | 80070 | 5451776 | 13.2665 | 5 A.ORIRZ | 532,92 | 24328.5
177 | 81820 | 554523 | 18.3041 54072 | B.06 | 24605.7
81684 | 5030752 | 18,8417 S.6ITO8 | 530,20 | 24884.6
170 | 8241 | 5785330 | 18,5701 508650 | S35 | 251649
5832000 | 13.4164 55555 | 50549 | 25446.9
181 | 861 | GO20T4L | 13.4530 | B.AZ4SG | GOS.63 | 25730.4
182 | 88124 | 6028568 | 13,4907 54051 | GTLTT | 20015.5
183 | B480 | BI28487 | 18.5277 54643 | 574.91 | 26302.2
181 | 83856 |  G220504 | 13.5647 HASTS | GTR05 | 26500.4
185 | 84225 | 6381625 13.6015 540541 | 581,10 3
$4500 W0 | 13,6582 54T | 58484 | 2TITLEG
187 | 34000 | 6530208 | 13,6748 BT | GRT.AS | 274616
188 | 85944 | 004072 | 13,7118 | 5.7287 | 2.27410 | 641015 | 500,62 | 27750.1
180 | 85721 | 6751200 | 13,7477 | 5.7388 | 2.27646 | 520101 | HUL.76 | g
100 | B6I0D | 850000 | 18,7840 | 5.7480 [2.27875 | 520816 | 500.00 | 288529
191 | 86481 | GHOTST] | 18.8203 | 5.7500 | 228108 | 523500 | 600,04 | 286521
102 | B68GA | TOTTESS | 13,8504 | 57600 | 2.28380 | 520838 | 603,19 | 290529
193 | 87240 | 7180057 | 18,8024 | 5.7790 | 2.28556 | 518135 | 606.83 | 20255.8
164 | 87636 | 7901584 | 18,9251 | 5.7890 | 2.25780 | 515404 | 060047 | 20550.2

105 | 88025 | 7475 | 18,0642 | 57080 | 220008 | 512821 | 612,61
196 | 38416 7520586 | 14,0000 | 58088 | 2,292 | 510204 | 615.75 | 301719

107 | 38800 TOA5STR | 14.0857 | 5.8186 | 2.20447 | 5.07614 | G18.80
.103. mi TTO2NE | 14.0712 | 58285 | 220607 | 506051 | G204 7
199 | 30601 | 7SS0500 | 14.1067 | 55383 | 220885 | 502508 | 125,18 | B110L6




THE CARNEGIE STEEL COMPANY, LIMITED.

SQUARES, CUBES, SQUARE ROOTS, CUBE ROOTS, LOGARITHMS,
RECIPROCALS, CIRCUMFERENCES AND CIRCULAR
AREAS OF NOS, FROM 1 TO 1000,

| | I f ] TS |
M| Squars. | Gube. |8, Root. ubeRoot, Log. 1000sBecp: oo T

«mmo’ 8000000 | 14,1421 | 5.8480 | 2.30108 | 5,00000 | 28,52 [3!415.1)
40401 | SL26G01 | 14,1774 | 58578 | 230020 | 407512 | 63146 | 317500
40801 S242108 | 14,2197 | 5.8675 i‘.!.%'ﬁi‘; ANG000 | G500 | 320474
41200 | 8365427 | 142478 | 58771 | 230750 | 4.02611 | 637.74 | 323655
41616 S480004 | 14,2520 | 5.8508 | 230003 | 4.00196 | 640,50 | 20851

42025 8615125 | 143178 | 5.8064 | 231175 | 487805 | 4,08 | 35006,.4
42456 S741516 5.0050 | 231387 | 4.85487 | G47.17 | 3332040
42840 BSGOTAS | 14,8875 | 50155 | 231507 | 485002 | 050,31 | 356585
43264 8008012 | 14,4222 | 5.9250 ‘2.3[&‘!! AROTHY | A35.45 | 3307006
43081 QL0520 | 14.4568 | 50345 | 282015 | 4.78400 ‘ 63,589 | 3430740

44100 O261000 | 14,4914 | 50430 | 2.82222 | 4.76100 | 650,78
44621 0309031 | 14,5258 | 5.U5%3 | 232428 | 4.TH051 | 66288
A4 0528128 | 14,6002 | 5.0027 | 25204 | 4716008 | 660,02
45960 | DGES5OT | 1455 | 50721 | 282838 | 40081 | 009,10
45 800644 | 14,6257 | 59814 | 283041 | L0720 | 672,30

46225 DOARITH | 16620 | 5.0007 | 243244 | 4.65116 |I 67544
46056 | 10077006 | 1400689 | 6.0000 | 25445 | 402063 | (7858
47080 | JOZISELE | 1LTH00 | 6.0082 | 253646 | 400820 | 6S1.73
47524 | 10860232 | 14,7648 | 6.0185 | 233840 | 4.55716 | 084,87
210 | 4TH6L | 10508450 | 14.7080 | 0.0277 | 234044 | 4500621 | 688.01

220 | 48100 | 10648000 | 14,8321 | 60368 | 24242 | 4.54045 | GOL15
221 | AB84L | 107HSS61 | 14,8601 | G.0450 | 204480 | 462480 | 694,20 | 38350,
2221 40284 | 101048 | LLROUT | 60550 | 24685 | 4.50450 | 607,43

224 | 49720 11080567 | 14,0832 | 6,0641 | 284850 | 448481 | 70058 | 30057
220 | H0176 | 11230424 | 10606 | 60732 | 255025 | 440429 | 708,72

225 [ 506251 11300425 | 15,0000 | 6.0822 | 235218 | 444444 | T00.86
220 51(Fﬂ| LI543176 | 15,0658 | 6.0012 | 235411 | 442478 | 710.00
1607053 | 15,0665 | 6,1002 | 2556008

181
2 mm‘ 12008089 | 15,1827 | 6.1150 | 2.35081 | 4.36681 | 719,42

12167000 I.":.lﬁ"ﬂ-l 61260 | 256173 | 454783 | T2L5T
241 | 53361 | 12326301 | 15,1987 | 0.1858 | 236361 | 4.52000 | 725.71
232 | 6ISH | 12487168 | 15,2515 | 61446 | 286540 | 451084 | TIRE5
ZE) | H4280 | 12640887 | 15,2643 | 01534 | 280736 | 420185 | 781,00
20| MTH0 | 12812004 | 16,2071 | 60022 | DRG0 | 27850 | T35.13

205 | 56225| 12077875 | 158207 | 61710 | 287107 | 4.250%2 | 798,27
230 | S5006 | 13144250 | 15,8023 | 6.1797 | 287201 | 4.25720 | T41.42
237 | H0M6D | LBSL20G3 | 1588 | GIRSS | 257475 | 42101 | T

218 | Hi6H | IMSIZT | 154272 6.1972 | 287658 | 4.20168 | T47.70
13651019 | 154000 | G.2058 | 237840 | 418410 | 750,84

GT000 | 13824000 | 1549010 | 6.2045 | 2.35021 | 4.10007 | 753.98

241 | HR0S1 | 1309T521 | 156242 | 6.2251 | 208302 | 401408 | 75712
I SR04 | 14IT2488 | 15,5600 | G.2517 | 28RS0 | 4 13220 | 760,27 | 45506,
203 | G00M0 | 14348007 | 15,5885 | 6,2403 | 258501 | 4.11523 | TaR.41
200 50536 | 4520784 | 15,6205 | 62488 | 238730 | L0086 | T66.55
25 | 60025 | 14706125 | 16,6525 | 6.2573 | 288017 | 4.081R%
A0 | 60516 | T4RSO03G | 16,084 | 62058 | 2,50001 | 400501
HT | 61000 | 15060223 | 167162 | 6.2743 | 200290 | 4.04858 | TT50T
6.2828 | 250445 | 4.08220 | 779,12

240 | 62001 15438240 | 15,7797 | 622012 | 230620 | 401600 | 78225
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THE CARNEGIE STEEL COMPANY, LIMITED.

SQUARES, CUBES, SQUARE ROOTS, CUBE ROOTS, UK-ARI HMS,
RH.I]" OCAL S, CIRCUMFERENCES AND CIRCUL
AREAS OF NOS. FROM 1 'l"l) um

: ] ! [ ¥o = bia.
L r Sa. 3 3 - ——e e
s, | Square. whe, | Eq. Root CubsRost| Log. lllﬂoﬁm |G e
o9 | ﬂ‘.'."l'ﬂ; 15025000 | 15,8114 | 6.2906 lﬁmi | 4.00000 | TR5.40 | 400874
5001 15818251 ' 15,8630 | 6.3050 [2‘.‘.&"‘\‘5’ BO806 | TRSGE | 4HMS09

63504 10003008 | 15,5745 | 6.3164 | 240140 | 800825 | 701,08 | 40575.9
16194277 | 150060 | 6.8247 | 240812 | B.OG257 | 7TIM.82 | H027IL6

251 |

255 61000 |

250 | 64510 | 16387004 | 15,0874 | 6.3330 | 240483 | BOST0L | 707.96
25| 05035 10%aiars | 16,0087 | 65418 | 240051 | 802187 | ROLLY
258
250

S0670.7
3 5107015
65336 | 16777216 | 16.0000 | 63106 | 240824 | 300625 | %04:25 | 514719

GO0 | 10074500 | 16.0812 | 6.5570 | 240008 | 380106 | 80780 | 518748
60561 | 1TITAS12 | 16,0621 | 6.8061 | 241162 | 887507 | R10.58 | 52270.2
GTO81 | 17375979 | 16,0935 | 6.5743 | 2.41850 | 8.86100 | B13.67 lm‘-.s

G700 | 17570000 | 16,1245 | 6.3825 | 241497 | 8.84815 | 816,81 | 5R00ELH
68121 | 1777081 | 16,1555 | 6.5007 | 2.41664 | 8.85142 | 810.06 | 53501
GSUH | 17084728 | 10,1804 | 6.3088 | 241830 | 8.81670 | 823,10 | 5301509
GOLGN | ISIOIMT | 16.2173 | 6.4070 | 241906 | 380228 | 8,24 ]5‘13151.2
00606 | 18300744 | 16.2481 | 6.4151 | 242160 | B.78788 | 820,58

TOXZS | IRG0AZ5 | 16,2788 | 6.4232 | 242325 | 377K | K352 | 55154.8
TOTSG | ISSZI00G | 16,9005 | 6.4312 | 242488 | 3.750M0 | K35.08 | 55571.8
TIZR0 | 10034103 | 16,3401 | 64303 | 242651 | 8.74582 | KN.81 | 55000.3
TIS2H | 1024852 | 16,3707 | 6.4473 | 242813 | 878154 | 841.05 | 56410.4
TEGL | 165100 | 16,4012 | 6.4553 | 242075 | 8.7IT4T | 845,00 | 50S3:L2

| 10683000 | 16,4317 | 6.4633 | 2,43180 | 4770670 | 848,23 | 5T230.5
TRL | 10002511 | 164621 | 64718 | 248207 | B.60004 | 851,87 | 570804
TRORA | 20123048 | 10,4921 | 64702 | 243457 | B.6T0GAT | 8561 | HRI0MS
TAR2 | 20846417 | 16,6227 | 64872 | 243610 | 8.06300 | B57.66 | 58559
THT6 | 0670820 | 10.5520 | 6.4051 | 245775 | B.04904 | 8GOS0 | 580616

TH0Z5 | 20700875 | 16.5831 | 6.5080 | 2.43000 | B.69036 | 86304 | 5090057
THITG | 21024570 | 16.6152 | 6.5108 | 244001 | B.62310 | 8G67.08 | 508285
21255089 | 10,6453 | 65187 | 244248 | 3.61011 | 870.22 | 602628
SH8I0G2 | 16,6783 | 65265 | 244404 | 350712 | 873,30 | GOGKR.T
TTSAL | 21717639 | 16,7083 | 6.5343 | 244500 | 8.58123 | 876.50 | 61136.2

¥

Y9SN BESSY ERNEY HEEEy
v :

TBI00 | 21952000 | 16.7992 | 64,5421 | 24716 | 857148 | 870,65 | 615715.2
TRUGL | D2ARS0M1 | 16.7631 | 6.5409 | 244571 | 850871 | BSLTO | G015H.8

z
E

ST ‘ 16.7929 | 6.5577 | 245025 | 8.54610 | 885.03 | 62458.0
BOOSE | 225187 | 16,8226 | 6.5654 | 2.45170 | 8.5%057 | 880,07 | 620018
80656 | 20004 | 16,8523 | 6.5781 | 245952 | 852113 | S02.21 | G3347.1

81225 | 23140125 | 16,8819 | 6.5508 | 245484 | 8.50877 | 805.55 | 63748
SITHG | 233086056 | 16,9115 | 6.5885 | 245687 | 540060 | RU8.50 | G12424
SZI60 | 0000 133;(1;3 G.5002 | 245788 | 848432 | 00104 | GI602.5

4| ZI8RTRTY L 60GH
83521 | 24187500 | 17,0000 | G.6115 | 246000 | 346021 | 007.02 | 65507.2

24380000 | 17.0204 | 6.6191 | 246240 | 344828 | 011,06 | 66052.0
BI0S] | MG42171 | 17,0587 | 60207 | 2406580 | 845043 | 014,20 | G6508.3
85204 | 24807088 | 17,0880 | 6,6348 | 246538 | 842400 | 017.85 | G6066.2
BOS4D | 25159757 | 17,0172 | 6.6419 | 246687 | 241207 | 020,40 | 67425.6
BO436 | ZHU12184 | 170404 | 6.6404 | 246535 | §.40180 | 023,63 | 67886.7

87025 25672375 | 17.1750 | 6.6560 | 240082 | 538063 | 026.77 | 68340.3
ST016 | 250843006 | 17.247 | 6.6644 | 247120 | 857838 | 020.01 | 638185
88200 | 26198078 | 17.2337 | 6.6719 | 247276 | 3.30700 | £33.05 | 6027D.2
BRA0M | 26463502 | 17.2627 | 6.670M | 247422 | 335570 | GR6.19 | 60746.5
S0M0L | 20730800 | 17.2016 | 6.6809 | 247567 | 334448 | 030.34 |70215.4

BENEE BERER yNER PUNNY
£
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THH CARNBEGIR

STH

EL COMPA

NY, LIMITED.

EESEE DERER SPREE LUESE BONEE Bope

SQUARES, CUBES, S
RECIPROCA

No. | Square,

QUARE ROOTS, CUB
LS, CIRCUMFERENC

REAS OF NOS, FROM 1 TD 1000,

E ROOTS, wmmruus.-,
ES AND CIRCULAR !

Oube,

{ 8q. Root. Cabe Roat,

Log.

Iﬂw:!.mp. C’

2410 |
sb:ms

240 r
M864
25481

06100
721 |

73
17064
=

25000000 | 17,5206 |
L0001 | 17.3404
3008 | 17.8781
ZIRI81T | 17.4060 |
28004404 | 1745506

mrzsl 174642
28052616 | 174920
25054443 | 17.5214 |
20218112 | la.ol'll!|
200000620 | 17.5784 |

ml(ﬂ]ll:m

30050141 | 17.7200

BI255875 | 17.7-

BI66HH0 | 17.7764
B1855013 | 17.8045
B257432 | 17.5526
82461750 | 178606 |

B2TH8000 | 17.8885 |
S3076161 | 17.9165
83886248 | 17,0444
BI6OR267 | 17,0722
S4012224 | 18,0000
$4328125 | 18,0278 |
SAG45076 | 18.0555 |
34065783 | 18,0831 |
am.m[ 1R,1108 |
85611250 | 18,1384

s.mm
36264001 | ls.lﬂ-"l-l |
BESOMH68 | 18,208

SO2H037 13 182183
37250704 | 18.2757

87505875 | 18.8060
STO63056 | 183308
BTt | I8

OS014472 | 18,3848
38058210 I 18,4120

SUB04000 | 18,4301
80051821 | 18,4662
40001688 | 18,4082
0553607 | 18,5208
40707584 | 18,5472

mm»lmaﬂ
iizime 1 or
AITRI02 | 1860
A1 | 186548 |
AZHSHH | 186515 |

60043 | ..-I"' IZ
6.7018 | 247857 |
6.7002 | L5001 |
67100 | L4814 |
B.7240 | ZAN28T

67818 | 2,48430
B.7887 | 248572
ﬂ T400 | 248714

6.7503 | 248855
B.7006 2 248004

6.7670 2.4mm|
6.7752 | 240270 |
6782 | 240415
BTN | Lot
67969 | z.ml
6.8041 | 2.40831
68113 | 240000
68185 | 250100
6.8250 | 250048
6.5328 | 250870
6.8500 | 2,
68470 |
68511
68012
6.8087

l]ﬁ?"ﬁ 251188
Iz.n

o0t
68064 | 251587 |
6.9084 | 2517 .n.

|
G.0104 | 2.al8.‘il

60174 | 251083 |
6244 | 252114

6.9313 | 250044
6.9882 | 2.52375

L]

6.0795 | 2,58148
6.0864 | 208275
6.0052 | L\}l—lllt
71.‘“'!)

7.0186 | 259782 |
(08 |

.':"

7.0838 | 254158 |
70406 | 251253 |

3.34338 |
.82 |
3.81126 |
5.50033
B2SMT |

B.27800)
825707
826733
824017
8,225

3.22581 |
32143
3.20613
310480
3.18471

217460
316450 ‘
315457
B 165
B.13480 ’

312500
3.11527
3.10650
B00008
08042

R.07602
AANT40 |
A.05810
3.M578
3008061 |
B,00050 |
302115
3.01205
B.00500
2.10401

2.08507

No.= Dia,
irem. hu
m“-m'ms

1017.9 | 8248.0

1021.0 | 82057.7
1024.2 | 83400.0
1027.3 | 830818
10804 | 84486.3
1062.6 | 850128

2886




THE CARNEGIE STREL COMPANY, LIMITED,
SQUARES, CUBES, SQUARE ROOTS, CUBE ROOTS, LOGARITHMS,
RECIPROCALS, CIRCUMFER ENCES AND CIRCULAR
,uu-As OF NOS. FROM 1 TO 1000.

Yo \squm | oms. |% mcmmq log. |1000zRecip. Ko. '-'-’-'& =
: t ? 7y (Cireum, | _Ares,
50 | 12200 | 427000 | 187088 | 7,007 | 250407 | 285714 | 10000 06213
B30 | 101 | 45243551 | 187850 | T.0540 | 254531 | 284000 | 11027 | 967618
852 | 1 A3611208 IR.TIHT| 70007 | 254654 | 254001 | 1105.8 | 07314.0
w7 | 120000 | dseserT | 178 | 70674 | 256777 | 283286 | 110000 | 978677
851 | 123316 | mmmlmauu 7.0740 | 25 86 | 111 986250

| .
855 | 120025 | 4473875 | IRSE4 | T.0807 253023 2.81600 | 11153 [ 989708
856 | 126736 | 45118016 188680 | 70873 255145 2 1118.4 | 905382
57 | 1270 | 43190203 | 18804 | 7.0040 | 255007 | 2.80112 Ilﬂl.h[ 100068
858 | 128164 | 45882712 1S.0206 | T.1006 | 255388 | 279830 | 11247 | 100660
830 | 128881 | 46263070 | ISMTH | T.1072 | 255500 | 278552 | 1127.8 | 101223
1
$00 | 120000 | 4005000 180707 | 7.1138 955030 | 277778 | 1181,0 | 101788
361 | 180321 | 47045881 71204 | 255751 | 277008 | 1184.1 | 102854
805 | 100084 | 4749008 | 10000 | 7,120 | 300kt | 270048 | 11878 | 102022
863 | 1817600 | 47882147 | 190626 | 711885 | 255001 | 275482 | 1140.4 | 108401
364 | 152400 mm|1uns| 7.1400 | 256110 | 274725 | 1148.5 | 104062
805 [ 12225 | 48627125 101050 | 7.1466 | 256220 | 278078 | 11467 | 1
306 | 185050 | 49027596 | 191311 | 7.1531 |4 114038 | 105200
307 | 134680 | 40430863 | 19,1572 1153.0 | 105785
868 | 135424 | 40836082 | 19.1833 | 7.1 1156.1 | 106362
860 | 136101 | 50243409 | 192004 | 7.1720 | 2 1150.2 | 106041
g0 | 156000 | 506m000| 19.2854 | 7701 | 624 | 107521
71 | 157641 | 51064811 | 10.2614 | 7. 155 | 10008
372 | 138384 |  Bl478848 | 10,2878 7. 11687 | 1
978 | 130120 | 51805117 | 108182 | 7. 1718 | 100272
974 | LNT0 | G2BIS024 | 103901 | 7. 175.0 | 100858
875 | 10025 | 52734375 | 19,5040 | 7.21 1178.1 | 110447
876 | 1413768 | 53157876 | 198907 | 7.2177 | 257510 | 2,657 | 11KL2 | 111038
a7 | 142120 n&mim-ﬂm 7.2240 | 257634 | 2.65252 1|m.4| 111628
a8 | 142884 | 51010152 | 194422 | 72304 | 257740 | 264550 | 1187.5 | 1122
570 | 1OGIL | SHENRY UAGTO| 72808 | 257564 Zea2 | 11907 | 112515
880 | 144400 | 54872000 | 19,4086 | 7.2082 | 257078 | 2.63158 | 1108.8 | 113411
681 | 145161 | 55806341 | 195102 | 7.2405 | 258008 | 2062467 | 1196.9 | 114009
282 | 145021 | 53742068 | 10,548 | 7.2568 | 258208 | 261780 | 12001 | 111608
351 | 146680 | 56181887 | 10.5704 | 7.2022 | 258320 | 261007 | 1208.2 | 115
B84 | 147450 | 5023104 | 10,5060 | 7,2085 | 258433 | 2.60417 | 1200.4 | 115812
985 | 148225 | 57006625 | 10.6214 | 7.2748 | 258540 | 2.50740 | 1200.5 | 116416
886 | 148000 | 57512456 | 19,6400 | 72R11 | 258650 | 250067 | 12127 | 117021
887 | 146700 | 57960608 | 10,6723 | 7.2574 | 258771 | 258308 | 12158 | 117628
858 | 150644 | 58411072 | 19.6977 | 7.2006 | 258883 | 2577a2 | 12180 | 118237
350 | 151821 | 58863800 | 107231 | 72000 | 258995 | 257000 | 121 | 1isse7 L
890 | 152100 | 50819000 | 10.7480 | 7.8061 | 2.50106 | 256410 | 12252 | 11
Bo1 | 1508) | AUTTGAT | 1077 | 73028 |28 | Z5oTan | 124 | 1
302 | 153684 | 10,7000 | 7.8186 | 2.50820 | 255102 | 12305 | 120657
508 | 15440 | 00GUSIGT | 19842 | 7. 250439 | 254453 | 12346 | 121304
304 B1162084 | 19.8104 | 7.8310 | 250550 | 253807 | 12978 | 121022
805 | 150005 | 61029875 | 10.8746 | 7.0072 | 250060 | 2.53165 | 1240.9 | 12242
200 | 150816 | €0I80| 10807 | 79434 | 2070 | 25225 | 12441 | 128
897 | 157000 | 62570773 | 190240 | 78406 | 250870 1247.2 | 123786
808 | 168404 | 09044792 | 10.0400 | 7.3558 | 2.50088 aiow 12504 | 124410
300 | 150201 | 63521199 | 19.9750 | 75010 | 260097 | 250627 | 12385 | 12086 |
et
280 L




THE CARNHEGIE STEEL COMPANY, LIMITED.
SQUARES, CUBES, SQUARE ROOTS, CUBE ROOTS, LOGARITHMS,
1 .
RECIPROCALS, CIRCUMFERENCES AND CIRCULAR
AREAS OF NOS, FROM 1 TO 1000,
| - i
Yo Syuars. | Cabe.  [SeRoct Cuteoot) Leg. :Imn'p.! el lh_
| . : S
400 | 160000 GH00000O | 20,0000 | 7.30%1 | 2,60200 | 2,70000 [ 1 6.6 | 125604
401 | J00SOL | GMSI201 | 20,0250 | 73742 | 200514 | 240977 | 12508 | 126208
402 161004 | GIOGISUS | 20,0490 | 73803 | 20042 | 2ARTHH | 1262.9 | 126928
408 | [EMO0 | 63450827 | 20,0749 | 78864 | 260581 | 248180 | 1266.1 | 127556
-I(I»I| LeEsdlg GGURN2GY | 20,0908 | 70025 | 26008 | 247525 | 12602 | 128190
405 | 104025 | 06430125 | 20,1246 | 7.3086 | 2,00746 | 240014 ! 12723 | 1
400 | TG0 | GE0Z10 | 20140 | TAMT | 200858 | 246305 | 12755 | 120402
407 | T65HY | GTAI0148 | 20,1742 | T.4108 | 260050 | 245700 | 1278.6 | 130100
408 | 1061061 | GTOITSIZ | 20,1900 | 74160 | 2.61000 | 245008 | 12518 | 130741
400 | 107251 | BSAITU20 | 20,2257 | 74220 | 26072 244400 | 12849 ‘ 131882
410 168100 | 68021000 | 20.2485 | 7.4200 | 261278 | 248002 | 12881 | 132025
411 | 165921 | GM26581 | 20,2731 | T.4850 | 2061384 | 243800 | 1201.2 | 132670
412 | 169740 | GABMGES | 202078 | 74410 | 261490 | 242718 | 12943 | 133317
413 | 1705060 | TOM49T | 20,3224 | 74470 | 261595 | 242181 | 12975 | 133065
414 | 171806 | m«mm,msﬁni 74530 261700 | 241546 | 1300.6 | 134614
| . |
415 | 172225 | 7473375 | 203715 | 7.4500 | 201805 2.400041| 1803.8 | 135265
416 | 173056 | TUEIZ06 | 20,3061 | 7.4650 | 2.61900 | 240885 1306.9 | 135018
A7 | 170 | TA1TIS | 20,4206 | 74710 | 262014 | 289808 | 13100 | 136572
418 | 174724 | THOBAE2 | 20,4450 | 74770 | 262118 s.msal 1313.2 | 137228
uu| 75.1;1! TRMO0GH | 20,4605 | 74520 | 2,62221 | 238664] | 1316.3
420 | 176400 | TA0S8000 | 20,4930 | 74880 | 262825 | 285005 | 1810.5 | 138544
421 | 177201 | TAG1S46] | 20,5183 | A48 | 202428 | LETAN0 | 13226 | 139205
422 | ITROSH | THLALHS  20.5126 | 7.5007 | 262581 | 280007 | 18258 | 139807
423 | 178020 | TH680007 | 20,5670 | 7.5007 | 20203 | 280407 | 18289 | 140581
424 | 179770 | 70225024 | 20,5018 | 7.5126 I.L(l‘:?‘!‘f 285840 | 18320 | 141106
~
425 | 180625 |  T0765025 | 20.6155 | 7.5185 | 2.028%0 | 285204 | 18852 | 141863
420 | IST6 | TTR0STTO | 20,6308 | 7.5244 | 26241 | 234742 | 15383 | 142581
427 | IR0 | TTRGAISE | 20,6640 | 75502 | 263048 | 284102 | 13415 | 143201
428 | ISSISE | TRA02VAZ | 20,6852 | 75360 | 263144 | 239645 | 1844.6 | 143572
ml IRI0L | TRIGHS | 207128 | T.H420 | 265246 | 233100 | 13477 | 14456
430 | 184000 | TOS0T000 | 20,7864 | 75478 | 63T | 282558 | 1850.9 | 145220
481 I8GTHL | SO0RXN | 20,7605 | M7 | 268 | 23019 | 13540 | 145808
432 | 1RG04 | ROGZIG08 | 20.7846 | 75505 | 263548 | 231482 | 1857.2 | 14651
433 | 157480 | S1IRART | 20 75054 | 263040 | 280047 | 13603 | 147254
481 188156 | snmim. 75712 | 263740 | 230415 lsus.a‘ 1474
485 | 180225 | 82812575 | 20.8567 | 75770 | 263840 | 290885 | 1366.6 148617
436 | 100006 | BISSISH6 | 20,5806 | 7.5828 | 28040 | 220858 | 1360.7 | 140801
457 | 150000 | RUASMGS | 20,9045 | 75886 | 261048 | 22803 | 19729 | 140987
438 | 101844 | BH027072 | 20,9284 | 75044 | 264147 | 228311 | 1870.0 | 150674
450 | 102720 | BU004519 | 20,9523 | 70001 | 264240 | 227790 | 1870.2 | 151868
440 | 108600 | 85184000 | 209762 | 7.6050 | 264845 | 227278 | 18828 | 15205
441 | 104481 | 85706121 | 21.0000 | 7.6117 | 264444 | 220767 | 1885.4 l%-
42 | 105904 | BBG08S8 | 21,0238 | 7.6174 | 264542 | 2.26244 | 13886
3 | 106240 | SOMGSI07 | 21.0476 | 7.6282 | 295734 | 18017
44 | 197180 | STRISSS4 | 21,0713 | 7.6280 | 2.64738 | 225295 | 13049
| i
445 | 108025 | 88121125 | 21 7.6540 | 264890 | 224719 | 1898.0
446 | 108018 | SSTI0586 | 21,1187 | 7.6408 | 264088 | 224215 | 14012
HT | 1800 SIL4623 | L1424 | 7.000 | 26381 | 22714 | HO43 |
443 | 0704 | SO0IASG2 | 2101660 | 7.6517 | 265128 | Ty | 14074
40 | 201001 | POGISSA0 | 211806 | 7.6574 | 205225 | 22T1T | 1410.6




THE CARNEGIE STEHL COMPANY, LIMITED.

AREAS OF NO-s FRU‘\I 1 '10 lm

Suare. | Cute |51M0nh¢lnﬂ Log.

SQUARES, LUIlES, SQUARF ROOTS CUBE ROOTS. LOG
RECIPROCALS, CIRC RENCES AND CIRCUL

ARITHM
P et

ln. = Dia.

Ciroum, | Ares.

g2

£% 288

235

202500 | H1125000 21.213.‘.3l 7.6631 |2.(Fﬂ"."l

205401 | DITEIRSL | 212368 | T.6088 | 265418
204304 | OZBHH08 | 21,2608 | 7.6744 | 2.65514
206200 | D20GD677 | 21,2888 | 7.6801 | 2.65610
200116 | OS5TOHGGA | 21,8073 | 7.6857 | 265700

207025 | (4106375 | 21,3507 | 7.6914 | 2.65801
207930 | MSISSIG | 218542 | 76070 | 2.65%06
2uu0 | 85443003 | 21 3ms 7.7026 | 2.65002
200761 | 0071012 | 2 [ 7.7082 | 260087
210681 | 06702570 | 21,4043 | 77158 | 200181

211600 | m-mmm-.nm;} 7194 .zm:ru
7306 | 266461

212521 | 07972181 | 21,4700 |
214360 | 90252847 | 21,5174 | 7.7362 | 2.66558
215200 | 90S9TH | 21,5407 | 77418 | 266652 |

216225 | 100644625 | 21,5630 | 7.7473 | L&F'-l-;l

7
ot
21544 | o8ei1128 | 214932 | 7
i
7

217156 | 101194696 | 21.5870 | 7.7529 | 2.
218080 | 101847563 | 21,6102 | 7.7584 | 260032 |
210024 | 102508232 | 21,6333 | 7.7639 23'02.1!
210061 | 108161700 | 21,6564 | 7.7605 | 207117 |

220000 | 10828000 | 21,6795 | 7.7760 | 267210
S2U841 | 104487111 | 21,7025 | 7.7805 | 2,07802
S2ITRE | 105L5AMB | 21,7256 | 7.7860 | 267304
2ZIT20 | 105823817 | 21,7480 | 7.7915 | 2,074806
22HOT0 | 10406424 | 21,7715 | 7.7970 | 267578

225025 | 107171875 | 21.7045 | 7.8025 | 2.67060
22576 | JOTRG0ITE | 21,8174 | 78078 | 2.67761
227520 | 108531335 | 21,8408 | 7.8134 |‘.’..(l'.r'ﬂ5‘.!
228484 | 100215352 | 21,8632 | 7.8188 | 267043
220441 | 100902230 | 21,8861 | 7.8243 iz.cmu

230400 | 110592000 | 21.9080 | 7.8207 | 268124 |
21361 | 111284641 | 20,9817 ms:z 268215 |
325 | 111080168 | 21,9545 | 7.8406 | 268505 |

233280 | 112678587 |

23256 | 113570004 | 22,0000 | 7.8514 | 268485

|

ZA5225 | 114084125 | 22,0227 | 7.8568 | 268574

ZUGL06 | 114TOI256 | 220451 | 78622 | 2.08664
37160 | 11550130 | 220681 | 7.8676 | 268753

208144 | 116214272 | 22,0007 730 | 2.68842
230121 | 116080160 | 221133 2,68051

240100 HTBIFKID 22,1850 269020

RAT0771 2.69108
242064 | 110005488 | 22,1811 2,00107
243040 | 119828157 | 22,2086

120655784

S
#d

§

2.60285
2,60873

ki

209773 | 7.8460 | 265305 | 2.

2,00999 |

221730
2.21230
2.20751
2.20204
2.10780
2.19208
2,18818
2,181
2.17565
2,173
216820
216450

2,15083
215517

215054

266830 | 214502

214133
2.13675
218220

MIRT | 150043
H16.9 | 1569751
160460

1423.1 | 161171
14263 | 161883

14204 | 162507
14326 | L1
164050

1889 | 164748
142.0 | 165468

1445.1 | 166190
14483 | 16014
14514 | M76so
14540 | 168365
1467.7 | 169063

1460.8 | 160823
M40 | 170554
071 | 171287

172021
734 | 175057

1476.5 | 173404
1470.7 | 174234
1482.8 | 174974
1486,0 | 175716
1480.1 | 176460

14023 | 177205
140654 | 177052
1498.5 | 178701
15017 | 1751
15048 | 180203




THE CAENEGIE STEEL COMPANY, LIMITED.,

SQUARF‘: CUBES, SQUARE ROOTS, CUBE ROOTS, LOGARITHMS,
RECIP ULAL.H CIRCUMFERENCES AND CIRCULAR
EAS OF NOS. FROM 1 'IU 1000,

Square. | Cale. Ia.mfcmm|

No, = Din.
lm f—
- Circum. | Area,
| | | ! 1
250000 | 125000000 | 225607 | 70670 | 260807 | 2.00000 | 1570,
251001 | 125751501 | 22,8830 | T2 | 260084 | 190601 | 1573
25000 | 126506008 | 22,4054 | 7.0476 | 2,70070 | 100208 | 1577,

250000 | 137263527 | 224277 | 7.0528 | 270157 | 1.
254016 | 125024064 | 22.4490 | 7.0581 | 270243 | 108418

128787625 | 22.4722
2506080 | 12050216 | 22,4044

130323843
258004 | 181006512 | 22,5389
250081 | 131872229 | 22,5610

260100 | 152651000 | 225852 | 7

130482881 | 22,6053 | 7
202144 | 134217728 | 22.6274 | B.0000
BI8 | 268160 | 135005607 | 22,6405 | 8, |
614 | 204196 | 135796744 | 206716 | 8.0104 |

2 ggsge gmsss |;1
§

=
13-
B
RRERE
§oReq o

1
515 | 265225 | 136500875 | 22.6036 | 8 A L 9 | 208507
510 | 206256 | 137388006 | 22.7156 | 8.0208 | 2.71265| 1.03788 | 1621.1 | 200117
517 | 207280 | 138188413 227976 | B, 1 4
GIR | 268324 | 138852 2‘27590 B 1
130708359

270400 | 140608000 J .6 | 212972
621 [ 271441 | 141420761 2232:)4 B.O0466 | 271084 | 101089 | 1636.8 | 213180
142230648 | 2 214008

273520 | 143065607 | 22.8002 A ;
274570 | 143877824 | 22.8010 | B.0620 | 2.71033 | 100840 | 1646.2 | 215651

275025 144708125 | 22,0120 | 8.0671 [2.72016 | 1.00476 | 1649.8 | 216476
276070 | 145581576 | 224847 | 80T 272000 | 100114 | 16525 | 217801

188679 | 1665.0

23t

53
g5

:
:
:
2
g
g
Tt ot e o S
g
=

11
2

G586 S5EST 93A9R B9REY ENER EEGS
:
:
=
2
:

g

[

B

7
BEER RRER
.-g

&
&

B01401 | 165469149 | 25,4307 | 8.1882 | 2.73957




THE CARNEGIH STEEL COMPANY, LIMITED.

SQUARES, CUBES, SQUARE ROOTS, CUBE ROOTS, LOGARITHMS,
RECIPROCALS, CIRCUMFERENCES AND CIRCULAR
AREAS OF NOS. FROM 1 TO 1000,

| No.=Da.
No. Eqnn.‘ Cabe, |Sq.3wt. ,'emnm. Log. |1000zRecip. e Aot
530 | 302300 | 106375000 ! 23,4521 | 81932 | 274086 181818 | 1727.0 | 237583
S51 | 308601 [ 167284151 | 234734 | S.1982 | 274115 | L8488 | 17300 | 293448
652 ) BOMATOM | 168190608 | 23,4947 | 820531 | 274104 | LS11G0 | 17842 | 239314
855 | B0GROD | 160112377 | 23.5100 | 8.2081 | 274278 | 180832 | 1737.8 | 240182
654 | BOGOLG | 170081404 | 23,5372 | 8.2150 | 274351 | L8OGO5 | 1740.4 | 241051
H55 | BOS0Z5 | 170053875 | 23,6684 | 8.2180 | 2.74420 | 1,80180 | 1743.6 | 241922
556 | B00L3G | 171870610 | 23.6707 | B.2220 | 274507 | 1.TU860 | 1740.7 | 242705
BOT | B0 | 1728086000 | 236008 | 82278 (274580 | 170533 | 1740.0 | 243660
H68 | S11364 | 178741112 | 23,6220 | 8.2327 | 2.74663 | 170211 753, 2H5
850 | BL4BL | 174070870 | 23.0432 | 82377 | 74741 | L7HSUL | 1750.2 | 245422
560 | S13600 | 175616000 | 23.6643 | 8.2426 | 274810 | L7851 | 1750.3 | 246301
O81 | BLAT21 | 170558481 | 23,0854 | 8.2475 | 274800 | 1.7 17624 | 247181
G62 | B15844 | 177504328 | 23.7065 | 8.2524 | 274074 | L77006 | 1705.6 | ¢
563 | BLOGG0 | 178458547 | 28.7276 | 82573 | 275061 | L7700 | 17687 | 248947
G364 | SI8006 | 170400144 | 23,7487 | 82621 | 275128 | L77905 | 17719 | 240832
o5 | 310225 | 180862125 | 23.7607 | 8.2670 | 275305 | 1.70001 | 1775.0 | 250719
SO0 | B20856 | 181321408 | 23,7908 | 8.2719 | 2.75282 | L76078 | 1778.1 | 251807
567 | 321480 | 182284208 | 23.8118 | 8.2768 | 2.75858 | 1.78%67 | 1781.8 | 252407
G085 | 22024 | 183250452 | 23,8928 | 8.2816 | 275455 | L76056 | 1754.4 | 259388
569 | BZATOL | 184220000 | 238587 | B.2865 | 275611 | L75747 | 1787.0 | 254281
670 | 824000 | 1IRG193000 | 23.8747 | 8.2013 | 2.75587 | 1764580 | 1790.7 255176
HTL | B26041 | 186160411 | 238056 | 8.2062 | 275604 176181 | 1798.0 | 256072
B2T184 | 187140248 | 23.0105 | 8.3010 | 2.75740 | 1.74825 | 1707.0 | 256070
b 1RSIS2517 | 23.9874 | 8.3050 | 2.75815  1.74520 [ 1800.1 | 257800
S2M70 | 1801102224 | 23,0688 | 8.8107 | 275801 | L74210 | 1803.3 | 238770
830025 | 100100875 | 23.0702 | 8.8155 | 2.75007 | 1.73018 | 1800.4 | 250672
8317768 | 101102076 | 24.0000 | 83203 | 27602 | 173011 | 1800.8 | 2605
832020 | 192100083 | 24.0208 | 8.3251 | 2.76118 | 173310 | 18127 | 261482
B0 | 108100552 | 240416 | B.3300 | 276168 79010 | 18158
S35241 | 1104530 | 24,0024 | S.3348 | 276268 Ta712 | 1819.0 | 263208
B400 | 105112000 | 24,0852 | 8.3306 | 276343 | 1.72414 | 18221
S3T56L | 196122041 (241060 | 8.3443 | 270418 | L7217 | 18253 | 265120
BIST24 | 107187368 | 241247 | 85401 | 2.76402 1821 828, |

1
1
1
1
1
1
i
230880 | 198155257 | 24.1454 | 8.3539 | 270567 | 1.
311056 | 100176704 |24.1661 | 83557 | 270641 | 1
1

) §

1

1

1

1

B5es £EEE gyvER 9EPe 99993 999
g
&

BA2225 | 200201625 | 241808 | 8.5634 | 2.76716 | 1.700M0 | 1857.8 | 268783
201230056 | 24,2074 | 8.3683 | 276700 | 1.70040 | 1841.0 | 200700
G500 | D0ZEA00 | 24,281 | BATI0 | 276864 | 170458 | 18441 | 270624
BAOTHN | 208207472 | 242487 | 83777 | 270038 | 170008 | 1847,3 | 271547
SA0021 | 204336400 [24.2003 | 8.8825 | 2,77012| 100779 | 18504 | 272471
B48100 | 205370000 24,2300 | 8, 277085 [ 1.60402 | 1853.5 0T
BA28L | 200425071 [24.8105 | 83019 | 277150 | 160205 | 1856,7 | 274325
B30404 | 207474088 (24,8511 | 8.3007 | 2.77232| 108019 | 1830.8 | 275254
BHL640 | 208527857 | 24,8518 | 8.4014 | 2 5| LG86SL | 186%.0 | 2761
200084581 245721 | 84061 | 277970 | 168150 | 18601 | 277117
831025 | 210644575 | 243026 | 8.4108 | 277452 168067 | 1860.3 | 278051
855210 | 211708736 | 24.4131 | 84155 | 277525 | L7785 | 1872.4 | 278086
S089 | 212776173 | 244300 | 8. 277507 | 107504 | 1875.5 | 279023
BATH0 | 218547102 | 204540 | B.A4M0 | 277070 | LOTE2 | 18787 | 290862
B5SS01 | 2L4021700 | 244745 | 84206 [ 279743 LO0MS | 18418 | 261802




THE CARNEGIE STEEL COMPANY, LIMITED,

SQUARES, CUBES

No. Square, Cube.

| 8q. Root, ﬁllullwt.l Log. [1000zReclp.

SQUARE ROOTS, CUBE ROOTS, L()GARITHMS,
.‘Lb CIRCUMFERENCES AND CIRCULAR

EAS OF NOS. FROM 1 7O 1000,
| I [ e,

| :mmul

| B60000
tlJl | SHLA01 | 217081801
BOH2404 | 218167208
BO3000 | 219256227
BHIBIG | ZX034880H

ﬂB

M

605 | BOO02S | 221445125
606 | BOTE0 | 22545010
o7 Pl h

08 | Sui | 24755712
225860520

610 | B72100 | 220081000 | 24.6082

611 | 873521 | 228000131
H12 | BT45M | ZErZAN2S
Z0GA3

ST | 23475

615 | G7RES5 | 23008975
23574

234885113

407044
408321 mm 19

400600 | 262144000
AL08SL | 263374721

2AHO00288
ALMAO | 2605847707
416025 | 208336125
417810 | 200586136

LT0840023
410004 | 272007792
421201 | 273350449

$352F go3t 23922 29823 £E%E8 88
:
&
£
I

07 | 217588 | B.AMS | 2,78740

12 | 24,8506 | B.AI1T8 | 2,70000

1

1.

AS0G | 24.8108 | 8.5086 | 2,78058 ;
20X 1

010 | 888161 | ZBTITGEH | 248797 1

B6T | 24.9600 | B.5108 | 2.70440

ALT30 | 267080054 | &

204040 | 8AMS | 277915 Looarr | 18850 | 257713
¥; 3. 23687

245764 | 8430 | 278101 l:ﬂ."fﬂ! 1807.5

245007 | 84577 | 278170 | 1.66280 | 1000.7 | 287475
246171 | BAGZE | 278247 | 163017 | 1903.8 | 288426

503 | ZHG374 | BAGTO | 7RI | LATES | 19070 | 280370

24,6577 | BATIO | 278300 | 16474 | 1010.1 | 290333
246770 | BATES | 278402 | LIH204 | 1913.2 | 201280

B.4800 | 278593 | 103034 | 1016.4 | 202247
1919.5 | 293206

19227 | 294168

163182 | 19258 | 2613
2806 | 19280 | 200062
62002 | 19321 | 297057

2LTISE | BASM | 278004
24,7355 | BANE | 2.T8075

i
=
=
=

247790 | 8.4004 | 278817
24,7992 | B.50MO0 | 2. 78888

g
E

218805 | 8,5132 | 2,720
B.5224 | 2,79100

4 X 270230 | 1
2L0100 | 8.5310 | 270300 | 1,
24,9300 | 8.5302 | 2,70470 t

24,9800 | B.545% | 270618 | 100250 | 19604 305815

25.0000 | 8.5490 | 270588 | 1.60000 | 1063.5 | 306796
25,0200 | 85544 | 270057 | 15074 | 1966.6 | 30774
25.0400 | 8.5500 | 270727 | LGMOO | 1960.8 | 308763
25,0500 | 85635 | 270706 | 1.50236 | 1072.9 | 309745
25070 | B.H6SL | 270865 | 158083 | 1976.1 | 310786

WOIT000 | 25.0008 | 85726 | 270084 | 1,587 1079.2 | 811725
pidbef 3

25,1197 | B.A5772 | 280008 | 158470 | 19824
25,1304 | B.5817 | 2.80072 | 15522 | 10%5.5 | 815707
251505 | 85862 | 280140 | L5778 | 1988.6 | 814700
25.0704 | 85007 | 280200 | 157720 | 19918 | 315606

25.1002| 8.5052 | 2.80277 | 1.57480 | 1904.9 | 316002
25,2190 | B.G0OT | 2800340 | 157233 | 19081 | SI7000
25.2380 | B.60M3 | 280414 | 156086 | 2001,2 | 318600
25,2587 | B.6088 | 2,80482 | 1.50740 | 2004.3 | Sl
25,2784 | B.O132 | 2,80560 | 156405 | 2007.5 | S20085

25,2082 | 8.0177 | 2.80618 | 1.56250 | 2010.G | 821009
25,8180 | B.GZE3 | 280686 | 150006 822705
253377 | B.6207 | 280754 | 1.55763 | 2016.0 | 323710
25,3574 | B.6312 | 280821 | 1.
548772 {

255060 | 8.6401 | 280056 | 1.5 20265 i
25,4165 | R.OGMG | 281028 | 154790 | 2020.5 |
25,4362 | 8.6490 | 2.8 560 Il
25,4558 | 86555 | 281158 | 154321 | 2085.8 "
54755 | BTV | 28122 | 164053 | 2088.9




THE CARNEGIE STEEL COMPANY, LIMITED.

AREA

|
Cube, |s,.mlcmnm‘ Log.

Tam

SQUARES, CUBES, SQUARE ROOTS, CUBE ROOTS, LOGARITHM
RECIPROCALS, CIRCUMFERENCES AND CIRCULAR o
S OF NOS. FROM 1 TO 1000,

o, = Dia,

Area,

F3933 83883 2a3REE 4993s goggs

22

393

B¥3E2 BEE22 22%E% 2Rz

422500 | 274625000
423801 | T58IM451
425104 | 277107808
A26400 | 2TRM0TT
427716 | 2797262604

281011075
ARG | 282300410
41640 | 283503303
432061 | 294800612
434281 | 280101179

435600 | 287406000

2RANMTRL
438244 | 200117528
430500 | 20143247
HOSHO | 2027

2205 | 0TG5 | £
OS24 | 25

443550 | 205

44880 gmmm <

MO | 208077632
47501 | 200415509

448000 | 300763000
450241 | BOZLLITIL
451584 | BOGGH4S

452020 | BOAS21217
BOULE2024

456025 | BOTGAGTS
4570 | BOSDLGTTH | 26,

H10285733
450084 | BLIGEHTAL | 26,0084
R30S0

462400 | 814432000
405761 | 815821241
4065124 | BIT24508

466480 | S18611987 | 26,1343
BA0L301

460225 | 821410125

BRIRISRGG
ATLO60 | S2EM42708
T34 | BEOG6000T2
ATIT2L | BZTOBZTU0

476100 821"1@000 26,2670

=
=
==

g
szl

Beast

s

I
= e
=22 =

oD =See

331831
332853
BIEISTH

534001

T

A0055
BTO85




THE CARNEGIE STEEL COMPANY, LIMITED.

SQUARES, CUBES, SQUARE ROOTS, CURE ROOTS, LOGARITHMS.
RECIPROCALS, CIR(.UMI'I-RP\LF.S AND CIRCULAR
AREAS OF NOS, FROM 1 TO 1000,

u‘ S ‘ Oade, ‘s; Root. Enbelbnl.| Lg. mm.nspf w:‘ﬂ
700 | 490000 | S48 |25.‘ﬁﬁ lm’? ! 2190.1
T01 | 491401 | 344472101 | 26,4704 | 142653 | £202.3
TO2 | 492304 | S45IMB408 | 26,4055 142050 | 290654
TO8 | 494200 | 27428027 | 26,5141 | 8. L4248 | 20085
TO4 | 405616 | S48013604 | 20,5330 | 88050 ’ Blnu 142046 | 2201.7
706 | 497025 | A50402025 | 26.5518 | 8.0001 2 B4R10 | 141844 | 2214.8
TONG | 408430 | 351805816 ; L4148 | 2280
T07 | 400840 | 3505002408 | 26,5805 | 80085 141443 | 22101
T08 | S01264 | S84012 .81 blrg LAI23 | 2243
T00 | 2681 | SS0082%0 BOL00 L4104 | 2274

80211

710 | 504100 | 57011000 | 26,6458 | 8. ’

711 | GOS5ZL | B5MZH3L | 206.6640 | 8928 | 285187

TI2 | 50644 | SO0O44128 | 20,6833 | 8,005 | 2,8548

718 | S0S36D | BUAGTONT | 26,7021 | B.084T | 2,85800
SOSUDA544

G

T15 | 511225 | BAGG2G87S | 26.7395 | 8.0420 | 2.85431

TI0 | GL2650 | BOTOGIG06G | 26,7582 | BO402 | 285401 | 130065 | 2240.4
717 | G14080 | S6S001813 | 26,7760 | 8.0608 | 85552 | 13470 | 22525
718 | 515524 | STOMG232 | 26,7055 | R.O545 | 285612 | L3976 | 2255.7
T10 | H10061 | STIGUHUSH | 20.8142 | B.O687 | 285073 | 130082 | 288

720 | 518400 | 573248000 | 20,8328 | 89028 | 2.85783 | 1.98880 | 2

721 | 519841 | BTAS05361 2085114 | 8.0670 | 285704 | 188696 | 2265.1
1.88315
138122

i
=
(]

T2 | G2LI84 | BTOIOTIMS | 26.8701 | BATLL | 285854
T2 | 622720 | BTTHSA0GT | 26,8887 | B.OTH2 | L.R5014
T2 | BAITO | TG0 | 269072 | B.0TIM | 2.85074

725 | 525625 | 881078125 26.9258 | 8.0835 | 2.80084 | 1.87031 | 2277.7
T3 | SII0TG | ARMEITITE LB6004 ),
TIT | SZR520 | SRI2H0G83
TI8 | HXOS4 | ARGRIRIGE
31441 | BRTHAMS0

_EE
%

Q!‘iﬁ
7 2
E§
7 5E
I

R86017000
731 | 53361 | 800617801
T8 | DISR24 | HOZ2ZR168
783 | 57280 | BOSKRZRNT
T | BISTHH | BEGHGUOH

§NNSK
373
-3
=
=
Bhe
£
co=
[.'g
==

T | 540225 | B0T0653T5 | IT
BOSHSRZHH | 27,
787 | 548160 | 400815558 | 27.1477 | 00028 | 286747 | 185085
a4 . 280806




THE CARNEGIE STHEL COMPANY, LIMITED.

SQUARES, CUBES, SQUARE ROOTS, CUBE ROOTS, Ifl(‘a\Rl THMS,
RFLIP‘ROLAL-‘, CIRCUMFERENCES AND CIRCULAR
AREAS Ol' N{)"- Hm\t 1 TO ltlll

]

g@dad Faz22 22324 2deEz I3

!quu.‘ Cube. ‘51 Root.

Dnhe M‘

502300 |

mhﬁtm‘

27,3861
404

120057777
28861061

ABOBBRETS
432081210

'muw

274501

274778
27,4855
275136

ABSTOS0K
435610512 | 27.5818

A3TAUHTO

ABROTHO00
HOTLI08] | 27,

AT
AH9MT
AT

HTRTIZS |
AIMHSH006

451217663
A52ARI2
ABATHH0N0

40533000
A0
0D

AVLTOM06

03060000
AMBIBR6TL
AHGTHS08K
AUSUTT2AT
BOOG001 54
HO2ALO8TS
O3

OINE2GLATS
L L
HL00SZH00

531
27.5500
27,5681
27,5862
27,6043

G225
27,6405

27.6580
27.6767

7128
27,7908

2’:’ 7-18'0
"'r' "s-m

2".9106

9.0858 |
0806

0.0087
9.0077
1.1017

9.1057
9.1008
09,1158
91178
91218

| 2.87508 |
287004

| Zis702

|
|

287680
287787

287705
2 8TRG2
J,K'illll

287007 |

1.3
133156
[ 1m0

LA2450
132275

142100 |
131926 |

1L.31752

l.:l‘.“‘l‘l |

00038 ___ No.=Dia.
1 i G Elmun. Ara.

2550.2
0.8
| 25
250
LS8
| 210
| 2475.0

2782
2845

'.HIZ."

2407.0
""m."

Z’W.U
2510.1

400167
401400
492652
408807
406143
400301
407641
=
S01559




THE CARNEGIF STEEL COMPANY, LIMITED.

SQUARF‘}. LUBE.H. SQUARE ROOTS, CUBE ROOTS, LOGARITHMS,
RECIPROCALS, CIRCUMFERENCES AND CIRCULAR
AREAS 0I~ NOS I‘ROM 1 TO 1000,

Ko, = Dia.
lqw'c.l Cube. ’&] nmomml g I"’m’x’“lamm S

mm|51mmm|smlzm! m'mmxlm
GA1601 | GISOZMO0L | 28,3010 | 0.2570 | 200865 1.2'1?}11 | 164 | H08012
| GA5204 | GL5SA608 | 28,5196 | 9.2000 | 200417 | 1.24088 F:l!'l ] [ i'lbl?l
BITTRI62T | 28,8570 | 02048 | 200472 | 1,24533
GAG416 | S1UTISI64 [ 28,8540 | 0.2086 | 200526 | 124378 ﬁ'.!ﬁ.s| w'm;

| 8025 Hlﬂﬂlﬁli’ﬂ—‘ﬁﬁ 9.3025 | 2.00580 | 1.242 2500.0 | H08NG8
GA0G36 | 523606016 | 25,8001 | 9.3063 | 200634 | 124060 | 25821 | 510223
651249 | 525557043 | 28,4077 | 93102 | 200687 | 1.23016 | 25353 | 511400
052864 | HZTH14112 [ 28,4253 | 0.8140 | 200741 | 123762 | 2588.4 | HIZ7O8
654481 | HAMTHIZ0 | 28,420 | 9.3170 2.1!]'1'!!51 123600 | 2541.5 | 514028
656100 | G31441000 | 28,4606 | 9.5217 | 200840 | 1.2M5T | 25447 | SL5300
| 657721 | 53341171 | 284781 | 0.3255 2.1!.’0&!
6500344 | HARINTRZS | L 0.3204 iy

2.00056
813 | 660069 | S3TRGTIOT (28,5152 | 9.3332 | 201000
Bl4 | 662500 | 5GS0G53144 | 28,6007 | 9.89970 | 2.01062

664225 | HAIMBITS | 28,5482 | 0.3408 | 201116

1
| BBGRG6 | HASIISA06 0.3H7 |2, 1
817, O07489 | HI53I8G13 | 28,5852 | 0.34%5 | 201222 | 122300 | 2560.7
BIS | 000124 | HATHAIAS2 | 28,6007 | 9.3523 | 2275 | 1.
BI0 | G7076L | 548053250 | 28,6182 | 9.3561 | 201328 | 1

820 | 672400 | 551368000 28,6356 | 9.3500 | 201881 | 121651 | 2576.1 | 528102
821 | 74041 | HERISTG6L | 28,6581 | 0.3037 | 201454 | 1.21803 | 2570.2 | G230l
22 | 675084 | BSSA12248 | 28,6706 | 9.3675 | 201487 | 1.21656 | 25824 | 530081

G77820 | HSTAITOT | 28,6880 | 0.8713 [ 2.01540 | 121507 | 2585.56 | BSLO7H
G7TRO76 | GOIMTEEM | 28.7004 | 95751 | 201508 | 1 2H88.7 | H3S2T

S T
2

SEE BRREE ZEEEZ |2 |

GS0625 | GOI51H625 28,72 | 08780 | 201645 | 1L.21212 | 25018 | 534562
082076 | 569550076 | 28,7402 | 9.3827 | 291608 | 1.21065 | 25050 | 535858
GRI020 | HEGH0IZRS | 28,7570 gﬁﬁlk’) | 2.01751 | 1.2001% | 2508.1 g’ﬁ' 157

024 | 9.3040 | 201855 | 120627 | 20044 | 530758
6850900 | 571787000 | 28,8007 | 0.5078 | 201008 | 1.20452 | 2007.5 | 541061
600561 | 5TARGHIL | 288271 | 0.4016 | 291060 | 120837 | 2610.7 | 512365
002224 | 575030068 | 28,8144 | 9.4053 | 292012 | 120192 | 20138
009880 | GTRO0OGIT | 29.8617 | 0.4001 | 202065
605556 | 50003704 mu|u.nm--_- 7
007225 | 58282875 | 28,8004 | 0.4166 202160 | 110760 | 2623.2
OORSHG | BSAZTTO56 | 28,8 i} : 3

TO0509 | GRGIT253 | 289810 | 04241 2.rrm| 110474 | 2620.5 | 530220
702244 | 58 28,0482 | 0.4279 | 2

TOS021 | 500580710 | 250655 | 04316 | 202376 | 1110180 | 2058 | 552858

705000 | SO2704000 | 28,0828 | 9.4354 | 202428 | LIO0OMS | 2638.0 | 554177
TOT281 | GMBZHE21 | 20,0000 | 0.4801 | 282480 | 118006 | 26411 | 5655407

(84584
G5T241 | HOOTZITRO

3
5

£5EE FEERE 23322 "an2g BmNem Bep

TOROG4 | HOGNATOSS (20,0172 | D442 | 2 ﬂ"'ﬁll LIST65 | 2045.2 | 5810
710640 | 500077107 | 20,0845 | 0.4406 | 202583 | 118624 | 2484 AsR142
TIZ384 | 601211584 | 20,0617 | 0.4508 | 202634 | L1883 | 20515 | 550467
TH4025 | 603351125 | 20,0680 | 9.4541 | 292636 | 118343 | 26646 | 560704
TIHT16 | OOGABGTS0 | 20,0861 | 9.4578 | 202787 | 118209 | 2657.8 | H62122
TIT400 | G073 | 29, 1938 B.4615 | 2 ﬂ27-‘33 LIS0GE | 20009 | 563452
THNO4 | GO0S00LG2 | 20,1204 | 9.4652 L7025 | 2664.1

40 | 72801 | 611960040 | 20,1576 nwn.wmx 117786 | 2607,2 | 560116

205




THE CARNEGIE STI{EL COMPANY, LIMITED.

SQUARES, CUBES, SQUARE ROOTS, CUBE ROOTS, LOGARITHMS,
I RELIPROCAL. CIRCUMFERENCES ANDLIR(,ULAR
AREAS OF NOS, FROM 1 TO 1000,

| ! | Io = llia, ¥
ll.l be, . Roat. CubeRoot. ] i —— e
Square, Ol Sq 1 Log. Ilm:xup. & 3

| | t i
T2500 | G14125000 | 20,1548 | D477 | 20242 | 117047 | 2670.4 | G6T450

2|

851 | T24201 | G1625051 | 201719 | D476 | 202008 | 117500 | 2078.5 | HOSTRG
725004 | 618170208 | 2001800 | 0.4801 | 2:98044 | 117371 | 2006.6 | 570124
727000 | 620050477 | 20,2062 | 1.4888 | 2.95005 | 1.17238 ‘ : m.g1 gﬂm

Jmi

THG1G | G22RAG84 | 20,2233 | 1).48T5 | 2.03146 | L17006

731025 | 6226375 | 202404 | 04012 | 2.93!1'? 116050 | 2686.1 | G71146
TR27H6 | GT2R016 | 2M.2575 | HAME | 293247 | 110822 | 2689.2 | 575400
THHD | G22I | 20,2746 | 4086 | 295298 | 110686 | 260028 | GT0R35
TI6164 | GI1628T12 | 29,2916 | 1If||128 | 2.93840 | 116550 | 2605.5 | 578182
TOTRSL | GIUSHOTTY | 203087 ‘ RO |£.H.‘ﬂ§ll L16414 | 2088.0 | 679530

| TAOG00 | 6360506000 | 203258 | 06007 | 295450 | 116279 | 2701.8 | G80SS0
741321 | GIRZTTRNI | 208428 | 05154 | 283500 | L1G144 | 27049 | 582D
TAS0H | BA0G05U28 | 203508 | 05171 | 208551 | 116000 | Z708.1 | 583585
THTH0 | GEITRGGAT | 203700 | 05207 | 293601 | 115875 | 27102 | OS4MO

LISTAL | 27148 OSG27

852

853

8

855

Rl

T

858

L

860

sl

s

S | TG00 | GHETIHH | 23989 | 0620 | 293651 |

805 | TAR225 | 647214625 | 20.4100 | D.5281 | 298702 | 115607 | 2717.5 | HRT6G5
860 | TAN50 | (4401800 | 20,4279 | LA31T | 298752 | L1MTS | Z720.6 | DRV014
BO7 | THLO80 | G5IT14003 | 204440 | D00 | 293802 | LIGMO | I8 | 6NBTH
808 | THM24 | 058072082 | 20,4618 | D.6591 A.ﬁiﬂ-ﬂ| L15207 | 27260 | S01738
800 | 755161 | GHGZO00 | 204788 | 0.5427  2.93002 | 115075 | 2730.0 | G0102
870 | TH0000 | 658506000 | 20,4958 | 0.5404 | 203052 | 114043 m.zl G468
871 | ToRG41 | G60TTHRLL | 29.5127 | 0.6501 | 204002 | 114811 | 27868 | H05835
872 'ﬂlﬂﬁ-l‘ BGEI0GANAS | 20,58 0.0687 | 204052 | 114670 2':'3!I.F|| BT
873 | T2 | GOSAINGLT | 20,5406 | D.06674 | 204101 | L1 | ZT42.06 | GIRSTH
& 'i'tl%‘fﬂi GUTEZTHM | 20,5635 | 0.6010 | 294151 | 1.14418 2?45.8\ M7

| 1
875 | TAM25 | GAOO2ISTH | 20.5804 | 05047 | 294201 | 1.14 Z748.9 | 601520
870 | TOTST0 | GTIXNATE | 20,5073 | 06083 | 204250 | 114165 | 27520 ' G506
877 | TO0I20 | 674520183 | 20.6142 | 0.5710 | 294500 | 114025 | 2562 | 604073
K78 | TTOSS4 | 670836152 | 20.6311 | 0.5750 | 204340 | 118805 | 27583 | 605451
&0 TTHML ' GTOLSLA30 | 20,6479 | D672 | 204380 | 1.18766 | 27015 | 606831
880 | TT400 | BR1472000 | 20,6648 | 1,6828 l 2,448 | 1.1 27646 | GOR212
881 | TI016L | BSATOTSAI | 20.6816 | 9.6865 | 204408 | 118507 | Z767.7 | 600505
882 | TTTU24 | GROLISHGS | 20,6085 | 15001 |2.M‘H? 113579 | 2770.9 | 610680
S35 | TTOOS0 | GRS4OGERT | 20,7153 | 0.5067 | 294500 | 1.13250 | Zi74.0 | 612306
wsy I TELAG0 | GDOSOTION | 20.T321 | 06073 | 204645 | 113122 | 27772 | 613754
885 | TRIZZS | GOALHAL25 | 20,7480 | 0.6010 | 204004 | 112004 | 27803 | 615143
RBRY | TRANDG | GRGSOMMG0 | 20,7658 | D.60M6 | 204743 | 112867 | 2788.5 | 616554
887 | TSGTO0 | GOTROA10G | 20,7825 | 06082 | 204792 | 112740 | 2786.0 | 017927
BRS | TRRGM | TOORITOTZ | 20,7005 | D.0118 | 204811 | 112618 | 27807 | 610331
850 TOL50G300 | 20.8161 | 9.0154 | 204500 | 112486 | 27029 | GAG1T
|
800 | TO200 | TOMMDO00 | 20,8320 | 00100 | 204080 | 112300 | Z706.0 | 622114
SO1 | TUSSSL | TOTMATIGL | 208406 | 0.6226 | 204088 | L1253 | Z700.2 | 62518
802 | TOG664 | TOUTIZISS | 20.8664 | 0.6202 | 295086 | 112108 | 28023 | (24013
B3 | TOTH0 | TIZL21057 | 208831 | 0.6208 | 205085 | 111082 | 28054 | (20315
804 | TON236 | TI4516084 | 2088098 | 06334 2.5k‘:lﬂ-l| LLIRGT | 2808.6 | 027718
|

Sith | 801025 | 716017375 | 20.9166 nm 205182 ' 111782 | 281L.T | 6291
80 | S0R16 | TIOR23180 | 20,9358 | 0 295281 111607 | 2814.9

807 | BMGO0 | T2ATMIT | 20.9500 Ull-l-l2 |2.9n2'm L1483 ZRIB.0 | 631008
808 | BOGIM | T2HI50702 | 20.0660 | 0.6477 | 295528 | 111850 | 2821.2 | (R348
SO0 | SOS201 | 720572000 | 29,9533 | 0.6518 | 205976 | 111235 | 25243 | 634760

06




THE CARNEGIE STEEL COMPANY, LIMITED,

SQUARI'E""E‘ CUBES, SQUARE ROOTS, CUBE RL}OTS,ELI‘J(

PROCALS, CIRCUMFERENCES AND CIR

AREAS OF N(}‘» l-ROM 1 TO 1000,

| Square. |

Cube. | Sq. Root. l‘.ubnlhot‘i Log.

-IIIDU:H.Nip

R

EE5E8 ZEREE | »

EZSEZ EREEZ B5EC 2BREE EGSER BGREES

R10000
E11801
BL0H
| BLG0R
BITH0

RIN25
R20830
SENHYD
8261
B2281
B25100
B2
BT
B0

8O1120
854770
855025
RGT476
R50320
861184
863041

864900
860761
BORO24

870489
872350/

87
870844
881721

883000
BSGISL
BETHH
o LA
SULIS6

BOA025
AHIG
ROGR0O

BURT04
00001

T20000000 | 30,0000 |
TAEE01 | 80,0167
THISTOS08 | 50,0553
THEI327 | 50,0500
THSTEIAH | 50,0666
TA1217025 | 80,0832
TARGTTALG | 80,0068
TAGL42643 | 80,1164
TARG13812 | 80,1330
TOLOSMZ) | 50,1486

THASTI000 | 50,1662
THH0GS(

TIOLA1550 | 50,3150
TIRASSO00

TRLZAMNGL 503480
TEITTTHE | 308045
TRORBM0T

TRESSO0LE | 305974
TO4G3125
TMOZZTTG | S0.4502
TORSITURS | 30,4467
THNTSTEE (80,4631
BOITGH0S0 | 804705

SO4357000 (30,4050
SHUL 80,5123

12160287 30,5450
SLTS0504 (30,5614

30.5778
30,5041
26003 | 30,6105

2 80,6268
BIT0GH010 | 50.6431

30584000 | 20,6504
BT (80,6757
ERGRIGRES | 50,6020
BSRS61807 | 80,7088
B41232584 'm:'m
B13008025 m.74un|
RA65000650 | 50,7571
80,7784 |

=
=
5
&

0.0540
L6585
Q.00
L6056
0002

e
1.0706:3
0.6790
0,684
0.6570

0.6005
0.0041
1L.6076

| 9502

TMT
2.7082
07118
0.7153

0.7188
0724

0,728
0.72M
071520

0.7400
07435
9. Tﬂﬂ
ﬂ T&':'J' i}
07010

0715
0.7680

07715 |

07760
07785

!ZQ#QI

_‘) J,rﬂ-l
295521
| 2865560
205017
2,050
205713
295761
25800
295850
20

2.05004
2.05052

2.00567
2.06614

07819 |2,
07854 | 2.

0.7850
074024

0.7050
0,703
0.5028
08003
0.8067

f.8152
L8167
08201
0,5236 |

207313
TH50
| 207406
| 297451
| 207407

|

| 2.07548
207580
...il"m.’
| LTS

30,7506
|30.8058 | 98270 | 20T

L |
110688 |
1.10865 |

110742 |
1.10619

LOGH85
L0 |

2015.4
20185

2008.8
2710
2075.1

2178.2
2814

a7




THE CARNEGIE STEEL COMPANY, LIMITHD.

¥o.

Square,

SQLAR!;.S l(..UHF.S. SQUARE ROOTS

PROCALS, CIRCUMFER
;\RI'.AS OF 4\05 FROM 1 TO I

E?CUB'E ROOTS, LOGARITHMS,

NCES AND '..l RCULAR

Cube. qu!.oox."uhilm[ log. | 1000:Recip

!o.&n.
Iszn.' Ares,

§3% 22353 22%%7 22%E% 39538

02300
HOH01
BIINH'
010116

012025

T4

|
BSTRTH000 | m.R‘L’l |

RUSREGL | 80,8354
SO2801408 | 80,835
BUGHZILTT | B0.8707

SOG4 | 80,8800

STO0RIST | 50.0061
KTIT2S10 | 30,0142

STH07A03 | 30,9351 |
STO217012 | 30,9516

BS1UTA07Y | 30,0077

RRATIA000 | 50,0830
BETHEBSL | 31.0000
S0ZTTI28 | 31,0161
BOGOGHSAT | ‘3I g2
BS54 | B104SS

mtr.l...!:nmu
mlwnlmuﬂ)ﬁ
HO4Z3106G3 | 31.0066

QOTOB0ZE2 | 31,1127
HOS53200 | 31,1288

012673000 | 31,1448
DLHO861L | 8116089
D1S3B0048 | 31,1700
21107817 | 311020
P24010424 | 31,2000

TG | 91,2250

F0
USEN0ST | 31,8528
052701 | 31,3055

WHITI025 | 313847
DORGNA2G6 | 31,4006
DULA0M805 | 31,4160
DG430UT2 | 814525
DUTI0L00 | BLA4484

D70200000 | 81,4043
DTA2ISLT] | B1ASO2
YTH101488 | 514960
070146057 | 31,5110
UR2107781 | 81,5278

BRGTISTS | 815456
OSSITHGG | 815505
02007 | RL5T53
011902 | 31,5011
DOTO002 | 51,6070

1.13305

0. ISIS‘H

048048 | 2

1
2.2
2097818

2.07804
297008
2.97056
2,

28016
208001
288187
| Ziom1R2

2,982
0.53683 | 298072

ﬂ.-ﬁ’ 17
9.15751
959785

03819
9.3854
3888
9.5022

208318
298408

Ee
=

1L.0G26%
1.06152
LOG042
L2
LMsz2

1.M712
104t

1.01010
LO0H0S
LAOOSOG
LO0705

100608

20845 J

TORR22
THELS
a]lﬁl]

714803




THE CARNEGIE STEEL COMPANY, LIMITED.

TANGENT.

o [ 1w | 20

30 |

40

50' | 80’

| 0.00000 | 0 00201
0.01746
0.03402
0.05241
0.00003

‘ 0.02328

m | 0.04075
0,06533 | 0.05824
07285 | 0.07578

0.09335
0.11009

A (15
0.12278 | 0.12574
0.14051 | 014851
0.15838 | 0.16187
0.17633 | 0.17633 | 0.18233
018438 | 0.19740 | 0.20042
0.21256 | 0.21560 | 0.21864
0,23087 | 0.23398 | 023700
0.24 mlo.z.mzlo..ﬁaa:z
0,26705 nﬂmr 0.27419

0. | 0.29305

0.28675

|
0.00582 |

050573 | 0.30891
032462 | 032814
0433 | 0347

0.36307

081461

0.84407
0.87441

0.31210
0.33136

a8 | 0.33085

0.37057
0.39055
0.41081

0.43136
0.45222

0.57700

0.88478
1009 | 0.91633
0.04345 | 0.94500
0.88270 | 0.

|

0.00873
| 0.02619 |

O.04506
0.06116
0.07870
0.00629
0.11504
0.18165
0,144
0.16734
0. IR"‘H
0.2
0. J‘.Ilil
0.24008 |
025802
0.27732
| 0.28621
0.31530
0:33160
035112
0.37388
0.50301
041421
043481
0.45573
0.47698
0.40858

=

§_§_

0.65728

071220
0.73006 |
076733 |
0.79541 |
0.82134 |

0.85408 |

001104
0,02910
0.04658
0.06408
0.08163

0.00023
0.110688
0.13461
0,15243

0.01455
0.05201

!
0.01746
0.05492
004549

0.05241
0.06700 | 0.06903
0.03456 | 0.05749

0.10216 | 0.10510
0.11988 | 0,12278
0.13758 | 014054
015510 | 0.15838
0.17083 | 017353 ’ 0.17633

018815 | 0.10186 | 019438
| 0.20648 | 0.20052 | 0.21256
0.22475 | 0.22781 | 0.23087
024316 | 0.24624 | 0,24033
0.26172 | 026483 | 0.26705

0.25040 0230
0.2938 | 0.3025)
031850 | 0.32171

| 031108
0.35740 | 0.36068

ﬂ 17720 0.38053
0.40065

0. lJlO.J
38U | 044175
0.45024 | 046277

| 048414
0.50587
| 0.5z08
0.55051
| 057348
0.55601
0.62083 |
0,6452% |
0.67028 |
068588 | 0.5

0.72211 ]

0.60157

0.71760
074447
0.77196
0.80020
0.82023

ﬂ R3012
RRI2

0 #2170
0.95451
O8843

40

| 30 |

-

COTANGEST.

|
RED G¥YYL S2RB2 G258 INNUY WYY BERET BBHBB |

&

‘m\aaasa g




THE CARNEGIE STEEL COMPANY, LIMITRED.

COTANGENT,

o

| oo |

30’

49’

50 oo

|

x
57,2500

G325
1908114
1450067

0

1

2

3

4

5 1143005
6 | 051486
7 | 814435
8 | 7.11587
0 | 6.81875
0
1
2
3

s

%‘éz et

——
o=

1
o

S

|tarss ezugn =sa=s sysEs mse

619700

5457038
5.06581
463825
4.27471
3061065

186700
179174
172047
} 65337
153010
1.47330

10.71101
1,00053
T.77085
O.8200
B.08444

17188540 | 11458865
398 | 4206408 | BS.18%46 $4.36777
7040

290577
1634086

10.38540
877688
750575
600116

5.50552
4.915146
4.51071
4.16530
B.80671

3.60588
8.375H
317159
2,985
252301
2.67462
253805

1250621 |1

15,6478
2.25051

10,07803
B.05305
TANTL
B.30055

5497570 | 587080

5.50008
4.54300
4.H02
411258

382083 | 8

8.50557
3.34023
A.13072
2004
LTus02

2.65100

0 | 261715

217740
2,08004
Lile
l W74l

LR
175556
1.68643
162125

155066
Laolss
508

L
lﬂil"l)

7000
l.3|l5‘§ 2R,

1400103 1430067
1182617 |11.13005

.78817 | 0.514%0

B0 | 814435

7.26873 | 7.11597
G.43484

e 5.07128

38

200

{m
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THE CARNEGIE STEEL COMPANY, LIMITED.

i"'f"'*

eB—

=4 S {1

ERREY 2uHp=g sHNRR bSnEes

Pt
wm—0

=

l

041400 | 041734

0.43051 | 0.43913
044620 | 0.41850

046433
047716 | 047071
0.49242 | 040405

0.50751 | 0.51004
0.52250 | 0.52468
053730 | 0.53075
0.551M | 055456

0.56580

0.58070 | 0,58307
0.5M82 | 050710
0.60876.| 0.61107
0.02251 | 0.62479

X 0.63832

0.65166

0.35305
047101
038805

0, lI‘l-l(‘R
041008

0.43575
(L45140

0.51254
ll G275
0.5120
0.55078
L57119

0.58543
0,50049

0,61337 | 0.
0.62706 | 0,
0.64066

SINE.
| 0 |10 | 20 | 30’ | 40’ | B0’ | &0’
i | g I

0.00000 | 0.00291 | 000582 0.00873 | 0.01104 | 001454 | 0.01745
0.01745 | 0.02086 | 0.02327 0.02618| 002008 | 0,03199 | 0.03100
0.03490 | 0.03781 | 0.04071 0"-1.182 0.04653 | 0.04M3 | 0.05231
0.05234 | 0.05524 | 0.05814 | 0.06 O35 | 0.00685 | 0,00976
0.00076 | 0.07266 | 0.07556 0.07846 008136 | 008126 | 0.08716
0.08716 | 0.00005 | 0.09205 | 000585 | 000874 | 0.10164 | 0.10453
0,10453 | 0.10742 | 011031 | 0.11320 | 011600 | 0,11808 | 0.12187
012187 | 0,12476 | 0.12764 | 0,13053 | 0.13341 | 013620 | 0.18017
0.13017 | 0.14205 | 0,14493 | 0.14781 | 0.15060 | 015956 | 015643
0150643 | 015681 | 0.16218 | 0.16305 | 0.16762 | 0.17078 | 0.17365
0.I7365 0.17651 | 0.17937 | 0.18224 0.18500 | 016705 g.IIIDBI

; , : 20507 | 0.

0,

0.

0.35857

0.65000 | 0.65%25 [ 066011 | 0.66202 0.06150 O.60607 | 0.06013 | 48
066918 | 0.67120 | 067344 | 0.67550 | 0.67778 | 0.47987 | 0.08200 | 47
0.68200 | 068412 | 0.08624 | 0.08535 | 0,60016 | 0.09256 | 0.60466 | 46
000166 | 0) 0.69853 | 070001 | 070208 | 0.70505 | 0.70711 | 45
60 | 50 | 40 | 80 | 200 | 10r | o




THE CARNEGIE STEEL COMPANY, LIMITED.

ltaa:s BENER LHR28 BRNER

COINE,
o | 10| 200 | 300 | 40°| BO' | €0 |
S = 2] —
1.mm| 1,00000 | 099008 | 0.9 ﬂﬁﬂﬂrﬂ.m 0.00080 | 0.00085 | 89
Q00085 | 000079 | 0.90073 | 090066 | 000058 | 00000 | 09030 | 88
L0950 | 099020 | 0.99917 | 099005 | 000802 | 010878 | 000803 | 87
00863 | 000847 | 0.00831 | 0.99813 | 0.09705 | 096776 | 0 D754 | 86
000750 | 099730 | 009714 | 099602 | 0.00668 | 0.906H | 0.00619 | 85
000610 | 000504 | 0.99567 | 0.09540 | 000511 | 000482 | 0.00452 | 84
000452 | OMM2L | 0.00390 | 099357 | 0032 | 090200 | 000255 | 83
000255 | 00219 | D.00182 | 0.99144 | 009106 | 0HD06T | 0.00027 | 82
000027 | 098086 | 0.08044 | 098802 | 08858 | 008811 | 008769 | 81
008700 | 008728 | 0.U8676 | 0.08620 | 0.U8580 | 098531 | 0.08481 | 80
0.08481 | 0.08430 | 0.08378 | 0.98525 | 0.98272 | 0.098218 | 0.08163 | 79
008103 | 098107 | 0.98050 | 0979492 | 0.97034 | 0.97875 | 0.97815 | 78
087815 | 047754 | 097002 | 0.97630 | 0.97566 | 0.07502 | 0.97487 | 77
097437 | 0.07371 | 0.97304 | 0.87237 | 0.97160 | 097100 | 0.67030 | 76
057080 | 006950 | 096887 | 0.96515 | 0.96742 | 0.96667 | 0965803 | 75
| 006508 | 0.06517 | 0.96140 | 0.96363 | 0.96255 | 0.96200 | 096126 | 74
086120 | 096040 | 0.05064 | 0.55882 | 085700 | 005715 | 005650 | 73
0.05650 | 005545 | 0.95450 | 0.95372 G285 | 0.95195 | 095106 | 72
0951008 | 0.85015 | 0.949:24 | 0.94 0.HT740 | 044046 | 084552 | 71
084552 | 0457 | 04361 | 094264 | 094167 | 0.54008 | 0, 70
0.83000 | 003860 | 0.95760 | 0.03667 | 008565 | 0,062 | 000958 | 69
003358 | 083253 | 003148 | 093042 | 092085 | 0,9 082718 | 68
002718 | 082600 | 0.9:2400 | 0.9:2388 | 0922706 | 0.92164 | 0.92050 | 67
0.02050 | 001030 | 001822 | 061706 | 091500 | 0.00472 | 001355 | 66
001855 | 091230 | 001116 | 050996 | 0.90575 | 0.90755 | 0.00631 | 65
09(1\3; 000507 | 000383 | 0.00250 | 0.90138 | 0.90007 | 0.80870 | 64
080752 | 0.80623 | 0.50483 | 0.80363 | 0.80232 | 0.80101 | 63
IJS‘EMGI. 0.88008 | 0.88815 | 0LHS701 | 088560 | 088431 | 0.88205 | 62
088158 | 0.85020 | 0.87882 | 0.87743 | 087608 | 0.57462 | 61
osmrz 087321 | 0.57178 | 0.67086 | 0.80802 | 086748 | 0850003 | 60
0.80008 | 086457 | 086310 | 0.86163 | 0.86015 | 0,85 085717 | 59
085717 | 085067 | 0.85416 | 055264 | 0.85112 | 084050 | 0.84805 | 58
084805 | 0.84650 | 0. 054330 | 084182 | 084025 | 083867 | 57
0.83867 | 085708 | 0.53540 | 0. 0.83228 | 0.85066 | 0.82904 | 58
082004 | 0.82741 | 0.82577 | 0.52413 | 0.82M48 | 0.82082 | 081915 | 55
0.51915 | 0.81748 | 0.81580 | 0.51412 | 0.81242 | 0.81072 | 080002 | 51
0.80002 | 080730 | 0,80558 | 040886 | 080212 | 080088 | 0.70804 | 53
0,798 | 070688 | 0.79512 | 079555 | 0.79158 | 0,78080 | 078801 | 52
0.78801 | 0.78622 | 0.78442 | 078261 | 0.78070 | 077807 | 0.77715 | 61
L7715 | 077531 | 0.77347 | 0.77162 | 0.70977 | 076701 | 0.76604 | 30
070004 | 0.76417 | 0,762 0.76041 | 0,75851 | 0,75601 | 0.75471 | 49,
0.75471 | 0.76280 | 075088 | 074806 | 0.74703 | 0.74500 | 0.74314 | 48
0,74814 | 0.74120 | 0.73924 | 078728 | 0.73531 | 0,738 | 0.73135 | 47
0.73185 | O.72037 | 0.72787 | 0.72547 | 0.72337 | 0.721380 | 0.71934 | 48
0.719534 | 0.71732 | 0.71529 | 0.71325 | 0.71121 | 0.70016 | 0.70711 | 45
l_eo*_]z_so' 40 | 30’ | 200 | 100 | O
l SINE.
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H SEQANTS,

rﬁ - - - e —_— = - _ B —

2 o 1o | 20" | 80" | 40¢ | bO 60’

0 | 1.00000| 1.00001 | 1.00002| 1.00004 | 1.00007 | 1.00011 | 1.00015 | 89
1| L0005 | L0002L [ 1,00027 | 1.00084 | 1.00042 | 1.00051 | 1.000GI | 83
2 | 100061 | 100072 | L0003 | 1.00095 | 1.00108 | 1.00122 | 1.00157 | 87
8 | 100157 | 1.00153 | 1.0OL60 | 1.00187 | 1.00205 | 1.00224 | 1.00244 | 86
4 | 100241 | 100265 | 100257 | 100309 | 100838 | 1.00857 | 1.0082 | 85
5 | 1.00382 | LOMMOS | 1.00435 | 1.00463 | 1.00491 | 1.00521 | 1.00551 | &4
6 | 1.00551 | 100382 | 1.00614 | 1.00647 | 1.00681 | 1.00715 | 1.00751 | &
7 | 1.00751 | 100787 | 1.00S25 | 1,00863 [ 1.00002 | 1.00942 | 1.00983 | &2
8 | 1.00983 | 101024 | 101067 | 101111 | 1.01155 | 1.01200 | 1.0i247 | 81
9 | LOI247 | LOIZG4 | 101342 | 101891 | 1.01440 | 1.01491 | 1.01543 | 80
10 | 101548 | 101505 | 1.01640 | 1.01703 | 1.01758 | 1.01815 | 1.01872 | 70
11 | 101872 101930 [ LO19S9 | 102049 | 1.02110 | 1.02171 | 1.02288 | 78
12 | 102284 | 1.02208 | 1.02862| 1.02428 | 1.02404 | 1.02562 | 1.02630 | 77
18 | 1.02630 | 1.02700 | 1.02770 | 1.02842 | 102014 | 1.02487 | 1.08061 | 76
14 | 108061 | 1.08187 | 1.08213 | 1.03200 | 1,08868 | 1.03447 | 1.08528 | 75
15 | 103528 | 1.03600 | 1.08601 ( 1.03774 | 1.09858 | 1.03944 | 1.04080 | 74
16 | 1.04080 | LOJIIT | 104206 | 1.04205 | 104885 | 1.04477 | 1.04569 | 73
17 | 104560 | 1,04063 | 1.04757 | 1.04853 | 104060 | 1.05047 | 1.05146 | 72
18 | LOSIG | 105246 | 1.05347 | 1.05449 | 1.05552 | 1.05697 | 1.06762 | 71
19 | 1,05762 | 1.05860 | 1.05676 | 1.00085 | 106145 | 1.06300 | 1.06418 | 70

;!
1
1
1
1
20 | 1.0G418 | 1.06531 | 1.06645 | 1.06761 | 1.06878 | 1.06005 | 1.07115 | 69
21 | LOTLIG | 1,07285 | 107356 | 107479 | 1.07002 | 1.07727 | 1.07858 | 68
22 | 107858 | 1.07981 | 1.08108 | 1.08230 | 1.08370 | 1.08503 | 1.08686 | 67
23 | LO8BE36 | 108771 | 108007 | 109044 | 108183 | 109323 | 1.00464 | 66
24 | LOY464 | 1.00606 | 1.00750 | 1.00805 | 1.10041 | 1,10180 | 1.10858 | 65
25 | 1.10338 | 1.10488 | 1,10640 | 1.10703 | 1.10047 | 1.11108 | 1.11260 | 64
26 | 111260 | 111418 | 111539 | 111740 | 111908 | 1.12067 | 1.12283 | 63
27 | 1.12233 | 1.12400| 1.12568| 1,12738 | 1,12010 | 1,18083 | 1.18257 | 62
28 J8267 | 1,18433 | 118610 | 1.18789 | 118950 | 104152 | 1.14385 | 61
20 | L14335| 1.14521 | 1.14707 | 1.14806 | 1.15085 | 115277 | 115470 | 60 b
80 | 115470 | 1.15667| 1.15861 | 1.16059 | 1.16250 | 1.16460 | 1.16663 | 59
31 * 116868 | 117075 | 117283 | 1.17463 | 117704 | 1.17018 | 63
82 | 117918 | 118188 | 1.18350 | 1.18560 | 118700 | 1.10012 | 1.18236 | 57
33 | 1.19236| 116468 | 1.19691 | 1.19920 | 1.20152 | 1.20386 | 1.20622 | 66
84 | 120622 | 1.20850 | 1.21089 | 1.21841 | 1.21584 | 1.21830 | 1.22077 | 65
35 | 1.22077 | 1.22827 | 1.22570 | 1.22833 | 1.23080 | 1.28347 | 1.28607 | 54
86 | 1.23607 | 1.23860 | 1.24184 | 1.24400 | 1,24660 | 1.24040 | 1.25214 | 53
87 | 1.25214 | 1.25480 | 1.25767 | 1.26047 | 1.26380 | 1.26615 | 1.26002 | 52
88 | 126002 1.27191 | 1.27483 | 127778 | 1.28075 | 1.28874 | 1.28676 | 51 I
89 | 1.28676 | 1.28080 | 1. 120007 | 1 1.30223 | 1.80541 | 80
40 | 1.30541 | 1.30861 | 1.81183 | 1.81500 | 1.81837 | 1,32168 | 1.32501 | 49
1.82501 | 1.82888 | 1.88177 | 1.88510 | 1.38864 | 1,84212 | 1,34563 | 48
42 | 134568 | 1.34017 | 1.85274 | 1.85634 | 1.85007 | 1.36363 | 186733 | 47
1.86733 | 1.87105| 1.87481 | 1.37860 | 1.88242 | 1.85628 | 1,86016 | 46
44 | 1.80016 | 1.30409 | 1.39804 | 1.40203 | 1.40606 | 141012 | 141421 | 45

60’ 50/ 40 30/ 20 10 o é,
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bttt

1
|

£ PEAsE DORES BENSE ESEES BENES ZEESE cxden mewmc | M

B5.0M501| 68,75750| 67 20860
34,38232 25.65371
92550| 21.40868| 20.280.8| 19,10752
15.08679 ¥
12.20125| 11,80837| 1147871
1012762 9.88012| 9.66677
8.61870
749671 7.83718] 718580
6.63033 \
5.96696| 5,85680| 576877

175808 1.75073| 1.74345
L71506) 1.70815| 1.70130
1.67460| 1.06800| 1,66164
LG3648| 1.63085| 1.62427
1.60054| 1.MTH| 158002
156601 1.66114| 1.66672
1.534556! 1.62088| 1,52425
Lo0422|  1.40088] 1.49448
147561 1.A7087| 1.46628
144831 1.44801 | 143956
142251 141885 1.41421
20 10 o
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THE CARNEGIE STEEL COMPANY, LIMITED,

MANUFACTURER OF
BESSEMER AND OPEN HEARTH BAsSIC STEEL
OF ALL GRADES,

OWNS AND OPERATES THE FOLLOWING WORKS :—

Edgar Thomson Furnaces, - - Bessemer,
Dug Fur - = - Duquesne,
Lucy Furnaces, - - - - - Pittsburg,
Carrie Furnaces, - - - - - Rankin,
Edgar Thomson Steel Works, - Bessemer,
Duquesne Steel Works, - - Duquesne,
Homestead Steel Works, -t = Munhall,
Keystone Bridge Works, - - - Pittsburg,
Upper Union Mills, - - - - Pittsburg,
Lower Union Mills, - = = Pittsburg,

Howard Axle Works, - = - Homestead,

Larimer Coke Worka. - = = = Larimer,

Youghiogheny Coke Works,




THE CARNEGIHE STEEL COMPANY, LIMITED.

~AT WHICH ARE PRODUCED :—

Armor Plate.

Billets (1}¢" up), Blooms, Slabs, Coke.

Ferro Manganese, Spiegel-eisen, Pig Iron.

Forgings, such as Axles, Arch Bars. Links, Pins and other
Car Forgings, Connecting Rods, Crank Shafts, Locomo-
tive Frames, Eye Bars.

Plates for Bollers, Bridges, Ships and Tanks.

Rails, 8teel, 256 to 100 lbs. per yd.; Steel Splice Bars, (plain
and angle), for all sections of Rails.

Rolled Structural Shapes, such as Angles, Rounds, Flats,
Squares, Ovals, I-Beams, Channels, Bulb Angles, Deck
Beams, Tees, Zees, etc.

Structural Work, such as Bridges, Buildings, Elevated Rail-
roads, Girders, Columns, etc.

—ARDDRESS::—

GENERAL OFFICES ;
Pitteaburg; Carnegiiz Bullding.

SALES OFFICES;

Atlanta; Equitable Bulilding.

Boston; Telephone Building.

Buffalo; German Insurance Building.
Chicago; Marquette Building.
Cincinnati; Neave Building.
Cleveland ; Perry-Fayne Building.
Denver; Peoples Bank Bullding.
Detroit; Hammond Building.
Minneapolis; Guaranty Loan Bullding.
New York; Empire Building.
Philadelphia; Harrison Building.

Bt. Louls; Chemicsl Building.

San Francisco; 258 Market Street.
Washington ; National Safe Deposit Bullding.

FOREIGN SALES OFFICES;

London (Eng.); 71'and 72 King Willlam Street.
Montreal (Canada) ; Bell Telephone Building.

Mexico; 924 Apartado, City of Mexico.

‘308




THE CARNEGIE STEEL COMPANY, LIMITED.




THE CARNEGIE STEEL COMPANY, LIMITED.

INDEX.

‘ ——e
Pace.
Am“. o mtmndard wall i G i Gl e e e sy g, D
ANGLEE . . bulb, propevtles of . .. ....iiivvrivonsssoninionesenn IU-IHI |
o snl‘:lmdsfnt -1 i
LR 2T A RS R Ay e S 78

weights nnd dimensions of
properties of standard and special, ., ,.
radii of gyration for, used as struts .
safe loads for standard and special .. .,

shapes of cover.. ........co.eees 2t
L DB s e Tl . 2
AR T SRS T 2
oy “ suare root | e isEe i A s e Wi 19-20
b “ standard and spﬂ:l.nl equnl legn ..... 1817
b “ standard and special, unequal legs. . . 1718
standard connection, details of |, = . 183-188
1 L notes on .. 3 182
“  gauges for punching ... ... 183-186
welghts and dimensions of odd...... e "
e = “ square root , . 45

] L - “ standard and special, equal legs.. 4041 |

LU ¥ i D" mltmml legs 4244 |

WROIEE ;. o DOURBOM opviivonann = rersatin pednidha sia sty sb i e g bt wis e ILNETR
types of fire- pmuf 51-52

AREAS . . ofcircles ........

of At rolled steel .. ...

of square and round bars . ...

sectional, method of increasing . |

circumferences of round. ... iiiieiene -

weights and areas of square a:nd. rmnd
. forcolumns .....
tables of ..
nnchm.detmls, wr.'xg!luaud dimeﬂlinnl of.‘..‘...‘..“... 180
box girders, explanation of tables om ... .. oiiiiiiiiians 155

# %  safeloadsfor.......... iﬂ-lﬂ

dimensionsand weightsofflat, ...........0o00000i0nnn n
e i it ovall Ll et 32
o ) *  “hallvound .. ... ... | |
Ly b o vl e e 3
2 i L Coound L n
Ll L L “ round edge flat .., &8 "
- " L “ round oval,,., 32
L » Ls “ square an
standard eye,,..o.iiievnaasen = 210
250-264
53
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BEAMS . . . . bending moments, shears and deflections of,. ... .
cast iron separators for,
deck, properties of .. ...

“ safe loads for

“ shapes of . i Py A
“ weights nnd dnme:n-m.m- u!’ Ay
distance center 1o center, fur n:qunl rm:hl, Iy Srads iy

in foundations, notes on. .., .. .
in foundations, tables for. . ...
properties of standard and special |,
safe lengths of, used as struts ..
safe loads for standard and spm ial .

BRI TIONAN O WORIBINL . .\ ot visths §omansans dos Lobs ooy
shapes of standard ., ... .ovivn e iniene.
spacing tables for standard

standard connections for............................
standard gauges for punching .. . .. :
ights and di ions of d mul l|win|_._. e <h

ithout lateral support, proportion of safe loads of ..
BRARING . . . plates, noteson ..,

o

steel, weights and dumens:uun srf
values 0( pins. ot

i ri\rcu.,,....
safe, of brick- wnrk aud mumnr)’

a“

BEXDING . SO DI ) s romribn s crvinzninais S e
BOLT . . . . heads, standard (Iimcminns T i s o
BOLYE . . ., . welightsof...............

BRACING . . . details of types of wind .
notes on wind .,
BRASS . . ., . wmghuul';hm-nr P
BRICK . . . arches in floors . .,........
-work, safe bearing values of ..,
-work, weight of ... ......
WEONLED ., v o plabes icin il

BULB . . . . angles, properties of ..., .. ...
) safe londs for ,, .. ..

i e S
“  weights and dlmmmm ol‘

types of ., R R e b e e e

CASTIRON, ., . cu]umm,nu[nm\ i :
i lal'eloudnl'urrmmd i R b

o8 tlhlnum.nln.-ngthnf.‘........ Sai il

YRR O s s w i e 4w st s b A e ek BT
REDRERONW, oo i e s R AR b s e A
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CASTIRON . . . specifications for.,
CEILINGS . . . detalls of mspended
notes on fire-proof and -auspcndud
CHANNEL . . . columns, radii of gyration for, ... ...
" safe loads for.,....
- weights and dimensions of |,
UHANNELS . + distance back to back, in columns for equal radii
properties of standarc and special ..., ..., 105-108
safe loads for standard and speclal ..., ... .......,. 7677
shapes of cartruck and ship-building.................. 11-12
shapes of standard.......... Avansrags ses TpRE swn g vapauet TR0
stundard connections for,, Givasaar o ited .. 182-186
standard gauges for 'pumhmg N gtk T 188
weights and dimensions of car-truck nnd nhip !mlldmg 33
Pl 4k “ standard and special .. .... < a
CHECEERED . . plates, shapesof.............ovnisivansnns
“  weights and dimensions of,.... ... ...
CIRCLES . . . areasand circumferences of ..............c..ooenns
CIRCULAR . . . plates, extreme dimensions of ... ....c.cooeeiieeeann
CIRCUMFERENCES of round bars. ................... =
CLEARANCES . . for machine driven rivets.........oc0iivensnnen..
o AT R T 1 e N e A
COEFFICIERTS. . of deflection..........oeovvsenninnn.nn
COLUMHEE . . . und struts, noteson. ..... I e T e Py s S

bases for ...........
connections for constant tllml.'luutm l“nbll.l'

detalls of bullt sections of ....vivivens srnsneasssnsinsa 54
“ 4 fire-proofing: of... PRy R R 53
tqmlmdiiofg)muonfwchunnel % T 129
in fire-proof buildings................ N e Wk BT
rudii of gyration for channel. .. ... .ocoveveriinnns
I * round and square.. ...
i A d P Zent O I i e
safe loads for channel .. ..........ccoiiiiiiiiiianninns
RN L T T DY P SR
i o MUY o an san i aner i re S LAY
standard spacing for rivets in lu-lmr s sunansanes vadSIAD
ultimate strength of Gast Iron. ... o0 iensesveness 152
o ot i mediumlt:e'l.._....... R
Ights and di ions for ch bivvs vnaonnainonesnio e S LA

“ “ o B T T T AR || 4
COMPRESSION . . ultimate resistance of material to ..o invannne e e, . 236-237

CONCRETE . . . in foundations ., YT P 57

CONNECTION . . mmln,uumiwd fur'bumsandn.h.mnels........ JROE [ X | I
CONNECTIONS . . for n bar ¢ EIE e | |
SORMERUOTIONAL . debally o vivoiiivoe snamssnisvitiisanaitoss iysas: DR

CONVESTIONAL . ll.nufnrri\':ling..“”.‘..”........... R e, .




CORRUGATED , .
COSEOANTS, . .
OOVER . . . .
COEMS <. . . .

Dsoneazs. .

DETAILS ., .

“

“

of n foot for each g of an inch ,
of an inch for each ;..
beams, properties of
safe loads for, .
shapesof ........
welghts and damcm\mnl nf
o CORIBCIENNE o i s
limit of safe .. ...

mx L, .. .
“
“
a“
DEFLEOTION .

** heams, standard and spm:au!
balbangles........... ..
*chanvel columns. .......ovviniareiis o

* channels, car-truck and ﬂupbnildlns..

weights and dimensions uf
sheets in flooring .............
NOESOMN: ,.iv.aivaninns
cosines and cotangents
angles, shapes of
el weights and dimens
and cube roots of numbers.

weights of sheets of .. ..., .............
plRtafootiag ... (oo b te et s
||T.||es,prnpeni=~.n|'

constructlonml .o i e a s s e w ey wee e

of built column sections, . ., ., ...
“ fire-proofing floors and columns ..., ...0otuiirns
¢ partitiona. . (... .. 0.s ARy
** suspended ceilings ,,........
*types of cantilevers,
o % wind bracing,....
DIMENSIONS . . extreme of circularplates,................

“o % rectangular plates,

< = T NP ee g e
ofangles, 0dd ..coiciviniivininss it srvins
“ 9 square root...,.. Geanan Laiae
“ 4 grandard and spuml mlnul Iemi .............
LU < i o unedqual legs. .. .. ......
** bars, flar.. R Yt T T s e g s SR e N g
S LS Tist u\.'tl ........ 2
LA Imlfa'ouml .................. L e
P gl e A e e WA
" round... T D
s 9 poundiedme Bat, .. ouivensives vk sa sl e ey
W 4 roundoval....... Ve e T L LI e o
o

square .......

T T T P T TR Ay

a::axaauskzgaaa-z

4
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DIMENSIONS . of channels, standsird and special.. ... .. ...,
# checkered platen: .. ..o .o it i it m v mn inee
** corrugated plates . o i iieiiie i ren se s
iderkbeams .. .. 0 il vinranabild s enan el
“ miscellaneous shapes. .
"I'lnI.Al’l'lEranllslﬂnd.lll‘d APy e R A R e

f t00s, OQURIIERS .\ .o vosrrirvmrirvres nsbassasanss
W0 CRRRAINT L sl e Rl
LR T T Y R T e O e e
Frough PIRES. . ..o vuss shin me s b s e
* gee-bar columns . ,
“ gee-bars, speciall ..
&% - llnndnrﬂ .- frhs
DISTANCE . . . back to back nf:!lannelsmmukr rndll ei|lml
center to center of beams for equal radii ..

Elﬂmﬂl « » lincar, of substances by heat....... ... cccoiiernnnnas 42
EXPLANATION. . of tables on beam box girders..........ccccoocieuae.. 158
wia ** pins and rivets :
i« ¢ plate grirders, . g
5 Aty ** properties ol (,nrm-gle llmpr- werranes 98-8
v« %ogafe loads and SpACINg. . uveiiaias P gAY 68-71

BXTREME . . . dimensions of circular plates ... ... ... coiniiiiiirinns M
i “ pectungular PIALES ... covuinreriisiinans 3
" " e sheets ., ., k)

BYEBAR « . . heads; standard ... ciiciiciiiniisin s rnsriree shrnas 210

BEER PEser o1 Bildiogs. ol fn.iis s sesiarsssssissnsivisise e S

COllEhgy; BOLEE OB, 7,04 4 sy diiassis s wmss b asastovad momasRL

PArtitions, NOES ON. . .couvanras rensis anssnsnsavnsinnss 67

FIRE-PROOFING . of floors and columns, details of .. ... ......cooeee. 5153

“ girders nnd coltimns, NOES O ... ooovnsisansoeas B80T

FIAT . . . . bars, dimensions and weightsof ... . ... ... .00aes 3

ovil bars, dimensions and weights of . ..eivanvsnnanes ]

rollod Steel, Areas OF «.uu e oiiesvenrse ennensseen or oo SASEAR

L e L 1 | TR TR |

FLOORS. . . . details of fire-proofing . .........0.0 AT e b R -]

genern] notes ON . o.. i ies i “
corrugated plate.. .. c..ocviinien saeeis s sah ke senaas

trongh PIREE. i oo i a i deansa e e o e e in

PRRNULAR. & o pendrslin o e s e

FOUNDATIONS . . beamsused in,... . N

3 cantilevorafn. .. - oot R lans ik pees ... 0859

g

NOEBON ...cnnvvroacsovecs drrossoncanednass: 8s
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Pace,

G, . . wanderd ... i ys i s o dv s AT
GAUGES - standard, for punching lngﬁ:l lnnnl nml..hnmlnll ....IH»!S
o for sheets and wire veenns 00008, 316, 265, 266

GENERAL . . . formule .......... .. TN ] ee 97-100
GIRDERS . . . r:xplnnnnonol‘tahleaunben:nbox SEEOSTIN
50 ® % tCveted p!atc vevaesne sy ss 101108

in buildings, NOWs ... ...ov. iivievenniesnseinnns..  61:89

sufe loads for beam box ., vevsaessse. 166-160
SRR S NIRRT i e s s e
GRAVITY . . . speclfic, Of SUDSMICER i v vonmaonl sisera sds s 238
lengths of rivets for variant,, ... ..,.... AT e . 1N

£
E

nlﬂ ROUSD . . bars, dimensions and weights of

. 3
EAND-RAIL . . tees, shapesof. .......... o 3
mer . . + linear expansion oftnblllncﬂ !\3 RO e, L
l-llll! v+ « (see beams.)
IROREASING . . sectional areas, method of, .. PSRN -]
ISERTIA . . . moments of, for Carnegie nnmiurd ahnpu. bl L 09 |
e AL O T TR e e .

£t Y usualshapes ... ... innn o, 100

INTERCHANGEABLE tables between U, S, and metvic BYMEM oiovrinnses oo STORI0
1 R 1 o Ty -
weights of sheets of, .., ........215855 206

lmr. + + .« ofsafedeflection ...........

5 =]

LINBAR . . . expansion of substances by h:at . 2B
BENTIRE-. - ool e 61
LoaDs . + « per square foot on floors .. %
e s et | R T LT e 1

safe (see safe loads)
LOGARITHNS . . of numbers ......................co.0oooiin.ison. ... 270.098

lnumrum.s standard specifications. .., ..,
MASONRY . . . safe bearing values of ...,

e eees 217226
- een e 1) 70

MATERIALS . . swengthof .. ..........,.
MEASURES . . and weights................
IRIRRARION . . (i i e ke

METHOD . , . ofincreasing sectional areas .. ..
METRICSYSTEM . tablesof ._.................000.es..
MISOBLLANEOUS . shapes, weights and dimensions of
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MOMBNYS . . . bending, of beams . ... ... ....covncevurrnmnsreses

o “ pins .. -
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TS “  rectangles ik
B 2 umalsha;\ts
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notes on fire-proof, ... .
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Pace,

FROFERTIES . . of channels, standard and special ....................105-108
“corrugated plates. ... .0 iennens 104

“ deck beams. . ... o . .109-110

“numbers . ... . ., ORI (-

** rails, American s\lunllnrd o

O . ae s L e P 1 109-112

£ lmugh plutca-”.... 103
“ gee-bars, standurd
PROPORTION . . of safe loads for lwnmn without Tiltl:rui MIPPOTL: o0ivanan

nuur + - + - of gyration, equal, for beams used as struts. .. ., .. .95, 102, 104
" n % W channel columns, .. ..95, 108, 129, 141-148

#8 M forcolumns, notes on... ..ol dieel ceee o 1E8

5 - “ round and square columns, ... ........ 1§

. oy M “ two angles, back to back, used as struts. 145-150
AT * zeeharcolumns.. ... .. ........o0en... 131-140

RAILS . . . . infoundations .. ... e i e oy e g O S AT L 57
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/e’ /53. - 306.
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NLH " 3| /6. P R IR [
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v /N Tons of 2000 %s.

WWidTh.,: :
e 4 MNax. Tenspn 3000

Wio Thiekness a;‘ Mertal .
ik 7" /& | /x

S

£

28°| 6" | 595 | e5. 7o. 1 M 4
« | 8 |928.8|06. |18 | 123, | /3).
" | O\ /20.5 | 18/. | /65. | /76. | 192.
“ VIR \2%|/97. | 2/6. |236. | 257
“w | /6" |2858 | 273. | 307 | 342. | 375

24°| 67| 83. | 57 | 3. | é7. 70.

g | &4 g3. |/o02. | 1/e. | ;7.
an| 116 | 130. | /24 | 156, | /6.
2"\ 180, | 1697 |/70. | 207, | 223.
/e"| 228 | 287 |286. 3/7, | 345,

6" | 47 S/ $S. | 57, 62,
£ 78 | 85 | 78. | 76. | s03.
v |0, /0. | [13. | /28, | 13&. | /#7.
“« | /R | 123, | /2. |/58. |/75. | /F0.
- | /8" /96. | 225. | 28. | 277, | 302.

/G| 67| 33. | 35. | 35 |40 | 42,
v | ool 82, S8 | 63. | 67 P
« (1@, 72. | &/ | 0. | 97. | /04.

n | /2.1 F2. |/06. |//8. |/729. | 137.

~ | /6| /39. |/89. |/178. |/96. | 2/2.

6" | 26. | 22 all | B 35
27 S/. | 58, S8
75

12| 75. | a2 | 75. | jos. | 12,

N o S W U N W vapp rPNPN NN







THE CARNEGIE STEEL COMPANY, LIMITED.




b |

THE CARNEGIE STEEL COMPANY, LIMITED.

.

——

333




THE CARNEGIE STEEL COMPANY, LIMITED.

332




LR i B o L e R e R e s

THE CARNEGIE STEEL COMPANY, LIMITED.




THE CARNEGIE STEEL COMPANY, LIMITED.

330




i il el
" THE CARNEGIE STEEL COMPANY, LIMITED.

i

329

B h i b e ol LR A L L,




THE CARNEGIE STEEL COMPANY, LIMITED.

328 -



THE CARNEGIE STEEL COMPANY, LIMITED.




THE CARNEGIE STEEL COMPANY, LIMITED.

326




THE CARNEGIE STEEL COMPANY, LIMITED.




A e
p
=




	5434 (1)
	5434 (2)
	5434 (3)
	5434 (4)
	5434 (5)
	5434 (6)
	5434 (7)
	5434 (8)
	5434 (9)
	5434 (10)
	5434 (11)
	5434 (12)
	5434 (13)
	5434 (14)
	5434 (15)
	5434 (16)
	5434 (17)
	5434 (18)
	5434 (19)
	5434 (21)
	5434 (22)
	5434 (23)
	5434 (24)
	5434 (25)
	5434 (26)
	5434 (27)
	5434 (28)
	5434 (29)
	5434 (30)
	5434 (31)
	5434 (32)
	5434 (33)
	5434 (34)
	5434 (35)
	5434 (36)
	5434 (37)
	5434 (38)
	5434 (39)
	5434 (40)
	5434 (41)
	5434 (42)
	5434 (43)
	5434 (44)
	5434 (45)
	5434 (46)
	5434 (47)
	5434 (48)
	5434 (49)
	5434 (50)
	5434 (51)
	5434 (52)
	5434 (53)
	5434 (54)
	5434 (55)
	5434 (56)
	5434 (57)
	5434 (58)
	5434 (59)
	5434 (60)
	5434 (61)
	5434 (62)
	5434 (63)
	5434 (64)
	5434 (65)
	5434 (66)
	5434 (67)
	5434 (68)
	5434 (69)
	5434 (70)
	5434 (71)
	5434 (72)
	5434 (73)
	5434 (74)
	5434 (75)
	5434 (76)
	5434 (77)
	5434 (78)
	5434 (79)
	5434 (80)
	5434 (81)
	5434 (82)
	5434 (83)
	5434 (84)
	5434 (85)
	5434 (86)
	5434 (87)
	5434 (88)
	5434 (89)
	5434 (90)
	5434 (91)
	5434 (92)
	5434 (93)
	5434 (94)
	5434 (95)
	5434 (96)
	5434 (97)
	5434 (98)
	5434 (99)
	5434 (100)
	5434 (101)
	5434 (102)
	5434 (103)
	5434 (104)
	5434 (105)
	5434 (106)
	5434 (107)
	5434 (108)
	5434 (109)
	5434 (110)
	5434 (111)
	5434 (112)
	5434 (113)
	5434 (114)
	5434 (115)
	5434 (116)
	5434 (117)
	5434 (118)
	5434 (119)
	5434 (120)
	5434 (121)
	5434 (122)
	5434 (123)
	5434 (124)
	5434 (125)
	5434 (126)
	5434 (127)
	5434 (128)
	5434 (129)
	5434 (130)
	5434 (131)
	5434 (132)
	5434 (133)
	5434 (134)
	5434 (135)
	5434 (136)
	5434 (137)
	5434 (138)
	5434 (139)
	5434 (140)
	5434 (141)
	5434 (142)
	5434 (143)
	5434 (144)
	5434 (145)
	5434 (146)
	5434 (147)
	5434 (148)
	5434 (149)
	5434 (150)
	5434 (151)
	5434 (152)
	5434 (153)
	5434 (154)
	5434 (155)
	5434 (156)
	5434 (157)
	5434 (158)
	5434 (159)
	5434 (160)
	5434 (161)
	5434 (162)
	5434 (163)
	5434 (164)
	5434 (165)
	5434 (166)
	5434 (167)
	5434 (168)
	5434 (169)
	5434 (170)
	5434 (171)
	5434 (172)
	5434 (173)
	5434 (174)
	5434 (175)
	5434 (176)
	5434 (177)
	5434 (178)
	5434 (179)
	5434 (180)
	5434 (181)
	5434 (182)
	5434 (183)
	5434 (184)
	5434 (185)
	5434 (186)
	5434 (187)
	5434 (188)
	5434 (189)
	5434 (190)
	5434 (191)
	5434 (192)
	5434 (193)
	5434 (194)
	5434 (195)
	5434 (196)
	5434 (197)
	5434 (198)
	5434 (199)
	5434 (20)
	5434 (200)
	5434 (201)
	5434 (202)
	5434 (203)
	5434 (204)



