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THE CARNEGIE STEEL COMPANY, LIMITED.

PREFACE.
Evrrion oF 1896,

The feature of the present edition is the conformation of
shapes, weights and tables of the various sections, as well as
specifications, o American Standards,

It also contains additional data on steel construction.

The several tables on properties of numbers have been so
arranged that such properties are found in columns directly
opposite the numbers,

In all respects the present edition will be found to com-
pare favorably with its predecessors,

Our product is exclusively steel,
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THHE CARNEGIE STEEL COMPANY, LIMITED.
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GENERAL NOTES.

The flanges of both I-Beams and Channels have now a uni-
form slope of 163 per cent., being equivalent to 277 per fool.
The small fillets on I-Beams and Channels have been made to a
radws of f of the minimum web thickness ; the large fillets to
a radius of the minimum web thickness plus /; of an inch.

General (nearly straight line) formulas have been adopted for
both 1-Beams and Channels to determine their dimensions and
weights per foot, so that similar sections designed hereafter have
their dimensions and weights already determined.  These for-
mulas are graphically illustrated on page 27,

The manner in which the weight of the various sections is in-
creased is illustrated on page 28, figures 1, 2, 3, 4 and 5.

For Channels and I-Beams, the enlargement of the section
adds an equal amount to the thickness of web and the width of
the Banges.

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

I-Beams 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 mini-
mum weight, excepting in Z-Bars.

Channels having but one weight specified can be rolled only
as shown, 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, with their minimum and
maximum weights per foot, is given on pages I to 26, inclusive.

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

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

In ealeulating the area and weight of the various sections
herein shown the fillets in all cases were disregarded.
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STANDARD I- BEAMS.
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SPECIAL I-BEAMS,
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STANDARD I- BEAMS.
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L
STANDARD I-BEAMS.
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DECK BEAMS.

B 105. i
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BULB ANGLES.
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STANDARD CHANNELS.
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STANDARD CHANNELS.
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THE CARNEGIE STEEL COMPANY, LIMITED.
SPECIAL and CAR TRUCK CHANNELS.
EQUAL and UNEQUAL FLANGES,
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STANDARD Z-BARS.
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THE CARNEGIE STEEL COMPANY,

LIMITED.

STANDARD ‘Z-BARS.
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THE CARNEGIE STEEL OOMPANY, LIMITED.

SPECIAL Z-BARS.
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THE CARNEGIE

STEEL COMPANY, LIMITED.

STANDARD ANGLES WITH EQUAL LEGS.
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THE CARNEGIE STEEL COMPANY, LIMITED.

STANDARD ANGLES WITH UNEQUAL LEGS.

A 168.
12,3 10 27.2 lbs.

A 177,
11.7 to 25.7 lbs.

A 195,
10.4 to 22.7 lbs,

A 245,
4.9 to 12.4 Ibs,”

A 280, o
8.2 10 19.9 Ibs.

b * A BE7. oA
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A 228, 7 .
4.51t09.5 Ib§“q'

7.1 to 17.1 lbs?

% A 269,
2.8 to 6.8 lbs.-”
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THE CARNEGIE STEEL COMPANY, LIMITED.

SPECIAL ANGLES WITH EQUAL LEGS.

Al7.
12.3 to 27.2 |bs,

ALl
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THE CARNEGIE STEEL COMPANY, LIMITED.

A 354,
12.8 Ibs,

A 357,
16.0lbs. "

ASe1s 2,

11.0 lbs

A 363.

8.5 Ibs.

A 369,

6.0 Ibs,

SPECIAL ANGLES -SQUARE ROOT.
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. THE CARNEGIE STEEL COMPANY, LIMITED.

ODD ANGLE SECTIONS.

COVER ANGLES. OBTUSE ANGLES.

RS A 463.
2%:.6:1 to 8.2 lbs.

Aasa, &
10.4 t0 12.4 Ibs.

Aa57. 3P
{8-5to 10.1 llzsr.’
¢

HALE L FEES,
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" TEES WITH EQUAL LEGS.




THE CARNEGIE STEEL COMPANY, LIMITED.

TEES WITH EQUAL LEGS,
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THE CARNEGIE STEEL COMPANY, LIMITED,

- TEES WITH UNEQUAL LEGS.
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TEES WITH UNEQUAL LEGS.
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TEES WITH UNEQUAL LEGS.




THE CARNEGIE STHEL COMPANY, LIMITED.

TEES WITH UNEQUAL LEGS.
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THE CARNEGIE STEEL COMPANY, LIMITED.

PLATES.
TROUGH PLATE. =
:'
M 10. i
16,3 to z3.2 Ibs, v : E"
b
1 :
.. i
LGOS ... {3
.......... B S rey 4:
................... L Tupu S P —— |
M 30. CORRUGATED PLATES.
B.1to 12,0 Ibs,
CEPE B A,
L T — -..m’i--ﬁ -------------- ¥
N
"
M 33. ! "
17,75 to 23.67 Ibs, 3
o mm e By % St e Ry
i ' Qi;’ ¥ E
b Tid ; 3 s i B
73 I
e L A -

CHECKERED PLATE.

M 51,
_____________ Weight persq. footxz.8toanglbe,
3 Maximum width 347, :

M/

546" to 34" Thick
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THE CARNEGIE ST'BEI; COMPANY, LIMITED,

METHOD OF INCREASING SECTIONAL AREAS.
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A Fig. 5.
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THE CARNEGIE STEEL OOMPANY, LIMITED.

SIZES OF CARNEGIE BARS.

All dimensions given are in inches.
& ROUNDS.
Ko o b i1 3640, 3L 7 10 1) K, 3-151’- i, %?f-
ffa’iiiflié;‘llg' 0 1 L % “3‘2 % Lo
AV AR TN T i i .'4 i3 434,
4;5.;3 {\ :%,;5‘, 515, ﬁ.ﬁfﬁ,ﬁ : .'g%.%%.%ﬁ. 8‘/“6'45‘ %% %}i
| SQUARES. [ ]
K. ]nT l ,ﬂ’% T’!%!HD ;‘1 %ﬁ- %, &! ' ]ill 1/3?’!6‘1%0
1%, 13, Loty 134, 15, 156, 114, 1%, 1 ‘2,
fe zn.eﬁ.sa‘.eiﬁz*‘.s,?nsx” gl
& um.snouunl. a
%u! |i ] ] iui l% !a‘ !!! !1 f“ i!i{ ]3» 1!!
!-l"-!;v }-il-l.ﬁ 7%, 11 11, !! s Ly, 175, 138, 15,
; 1%- l'l": 1%: I"r l%tﬁ 2a ,l‘n i%.
] ROUND EDGE FLATS. fe= =3
_Widn [ Thikiess.
O A S e ) ] P R e e
1 ) (B 41 5] SR M et P | o 4 ol
VS vt U =l 4 PG Rt I Sy )
112 K| vs |3 (X M| | B M| %1
13 SR I IZ« Bi| 8| % | %] 1
2 w| 2| | | K| K| 1
2y | B | Y| H| K| %] 1
B ARARARAE-AE 41
3 LABARARAEAE AR
EE A ruTs I
_Width. | Thickness. | Width, | Thickness. = Width. | Thickness.
t 2 1% 38 [l 1 2
¥ | %o % e [eix| ™ [ xes
b4 Kto ¥ | Ysto? | 4% | K to?2
1 1% to {2 2,4 frto2% | 4% | Kto?
13 K tol 256 frtod4 | 4% | Y to?2
1 | Mol | 2% |Hto2%| & | ¥ tol
1% | %to1iy| 3 Ato2X | B | ¥ to?
1§74 Ktolly 31 ,“toﬂéq' b4 | Y to?2
AR R
| (4] 4] | (v}
124 | Y toly 3 | to 2 ey | Pt

Maximum | & for all above sections depend upon -in or I.hiclmol' bar.
Pla l‘mm&”tnw"ﬁénmmﬁ:?i
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THE CARNEGIE STEEL COMPANY, LIMITED.

LIST OF EXTREME SIZES OF RECTANGULAR
PLATES ROLLED BY THE CARNEGIE
STEEL CO., LIMITED.

|
Thickness| 110 in. | 108 in, | 105 in. | 100in. | 96in. | 90 in. | 84 in
in inches. | 'Wide, Wide, | Wide. | Wide. | Wide. | Wide, | Wide.

i o 100 130 160 190
o LA 150 160 200 210 220
ooch ) 200 200 310 330 360
160 200 230 245 310 340 380
170 200 220 240 290 330 360
170 | 180 210 230 270 290 340
160 180 200 220 240 260 300
160 180 190 200 20 | 240 260

g ‘ WRGRE SRR N EER

160 | 180 190 200 210 | 220 250

150 170 180 190 200 | 215 245

140 160 170 180 190 | 206 220

1 130 150 160 170 180 195 215

' 1 120 140 145 150 160 175 190

1 110 120 125 140 145 156 175

1 110 120 140 145 1556 175

— | e i £l | =

80in. | 76in, | 72in. | 64 in. | BB in. | 48 in.
ininches.| Wide. | Wide. | Wide. | Wide. | Wide. | Wide.
Y 246 260 275 300 350 430
275 300 320 350 400 500
;2 380 400 420 460 500 500
T 400 420 430 480 500 500
% 370 390 410 480 500 500
360 370 390 450 500 500
Q 310 330 350 400 480 500
} 280 310 330 380 430 500
;g 280 300 820 360 410 480
260 280 300 340 380 450
] 2 230 260 270 320 360 430
1 230 240 2560 290 330 380
114 210 220 230 260 300 350
1y 185 195 206 230 265 310
1% 185 195 200 226 260 300

30




THE CARNEGIE STEEL COMPANY, LIMITED.

LIST OF EXTREME SIZES OF RECTANGULAR
STEEL SHEETS ;" AND LIGHTER ROLLED
BY THE CARNEGIE STEEL CO., LIMITED.

Thickasss | 0800 | 88 in. | 64 in. | 62 in. | 60 in. | 58 in. | 56 in. |54 in.

| Wide. | Wide. Wide, | Wide.| Wide. | Wide. Wide. | Wide.
s | 160 | 180 | 180 | 192 | 216 | 298 | 240 | 252
No8BWe. 160 | 180 180 | 182 | 18 190 196 | 200

L T 160 - 160 | 166 | 172 | 184 190 | 200
s £ 140 | 145 | 1556 | 160 168 @ 176 | 180
L * e v o] 1201 130 (| 140 | 150 | 155 | ‘168''| 170

“12, % |. . . ['108 | 116 | 124 | 130 ' 140 | 150 | 160

Tk | D2 i |50in.| 48in.| 44 in. 40in. 88in. 24in. . . .
Wide. Wide. Wide. Wide Wide. Wide. Wids.

S 4 283 800 316 360 360 360
Fe8BWG 212 224 240 | 240 24 | 264 264
g o | B (900 | 294 | 936 | 248 | UB | U8 i R
#10, “ | 198 [ 200 | 212 | 218 | 24 | 22 | B2 |.5
g § 18l 180 l 186 = 192 106 | 200 | 200 200 |.°. .

M ol 170

176 | 180 | 180 180 | 180 = 180 |

LIST OF EXTREME SIZES OF CIRCULAR
PLATES ROLLED BY THE CARNEGIH
STEEL CO., LIMITED.

Thickness in inches. Diameter in inches,

102

108

110

112

112

112

112

112

112

112

112

112

110

110
110

AR SERREE R N

——
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JOMPANY, LIMITED,

1

THE CARNEGIE STEEL (

WEIGHTS AND DIMENSIONS OF
STANDARD I-BEAMS.

MINIMUM, MAXITMUM AND INTERMEDIATH
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THE CARNEGIE STEEL COMPANY, LIMITED

, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF
SPECIAL I-BEAMS.

] | o Weight per fi Width, [Web Thi | No. of
Siabi Tadax lhp&? rs-m_l ug.ur'_m nu:p ih, ) :Im..|

100.00 | 7.284 | 0.884 |
95.00 | 7.210 | 0.810

B2 20 90.00 | 7.137 o.za-.-
85.00 | 7.083 | 0.663
80.00 | %.000 | 0.800 3
100.00 | 8.%74 | 1.184
95.00 | 6.6756 | 1.085

B 4 15 90.00 e.avg 8.037
85.00 3‘43 889 3
80.00 | 8.400 | 0.810
¥5.00 | 6.202 | 0.882

BB 15 70.00 | 6.194 0.384

| 65.00 | 6.006 | 0.686

60.00 | 6.000 | 0.590 3
55.00 | 5.812 | 0.822

B8 12 50.00 | 5.480 | 0.689
4500 | 5368 | 0.576
40.00 | 5.260 | 0.460 3

MINIMUM AND MAXIMUM WEIGHTS AND
DIMENSIONS OF
CARNEGIE DECK BEAMS.

i j | Increass of |
9?[*\ Wlighipuwa‘ Flangs Width, | Web Thickness. | Web and | '25°

Section | | | Plange for | %
Tndex. | 2o = 7 |, |
ine ' Min. ‘ Max Min | Mar Min. | Max I"‘;ﬂ"ﬁ“"ﬂ"‘f tioa.

B 100 10 '.23.93 5#0!5.25 5.50| .38 | .63 | .020 &
B101 9 [26.00(30.00 4.94|5.07| .44 | .57 | .033 6
B102 8 20.1524.48 5.00 5.16| .81 .41 .087 6
ona 7 |18.1128.46 4.8%|5.10| ‘81 | '5 042 | 8
105 15.3018.86 4.38 | 4.58 | .28 | .43 | 1040 6

WEIGHTS AND DIMENSIONS OF
CARNEGIE BULB ANGLES.

Depth of Angle, Weight per foot, Flange Width, Web Thickness, Xo, of
section Index. 94 TEngle Weighi o foct, Faagh " inchen. M

| inches.
B 130 10 28.50 3.6 48 s
B131 ] 21.80 3.6 44 4
B 132 8 19.23 3.5 41 "
B 133 7 18.25 ‘ 3.0 44 I/
B 134 8 1;.20 3.0 .50 "
B 1356 8 13.%5 | 3.0 .88 v
B 136 6 12.30 | 3.0 .31 24
B 137 5 10.00 2.5 .31 i
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WEIGHTS AND DIMENSIONS OF

STANDARD CHANNELS.

-
SE|
=5 [} o [} ] (-] @ -] @ -] ]
m..u_
mi DONHDO VONOO NDAHNO VWAVO NOREO MONNO NOMO OO0 VRO QHO
i ~ARNN0 VN-OD QROY —HDO0 DPPON DAN-A OH-O RG QOO OO~
£F DhO0YY FOBNY DOONRA OYAA VIDRY DVOTRR BIDR WO~ O~ NR~
27| OO0C00 COOOLC COOCO 0000 COOCO OO0 OO0 000 000 000
foi s £ SN o e e D e =l
3 _802460 DVONOO NOGA0 WANO QOR-C NONOO NONS 00 1RO QAHO
i ~O0ON0 ~ol0d MNOFO ~DNK GN0Hd —HOON NDNR NP QD OO0
S| TOLYE ¥aAHOR HOWID WO¥H VOHAR WVIRHO A-OG OB KOV OB
W_ OO0 OMMME MMM MO NNNMNG RORN0G QRRH Rrr mHee -
st S RS = S
= 000000 OCO00 C0000 COOCW WRKINY IBVVICI 0000 OO0 WK 000
4| OCOOOO ©OOOW OOCOOO0 O0OQ QAL AAIr WOWO VoW QIR 000
27 0ONONN OWOoKNO VOO WVONM HOM- OINHNEG VN0 oo ISOW O
Wo DIOHHD HOOOOIE MM~ AR Qlrirdrdrd rdedrird ——— -
= X i d =
Fi
g
N =
g5 o a o B 7 el - © 0 o+ ®
S5
=
e p— T—— T R e
i o
= - o 0 L) ) © 7= o (- -
m o] ) o] e} o] (o] (5] S} o) e}

34




THE CARNEGIE STEEL COMPANY, LIMITED.

MINIMUM AND MAXIMUM WEIGHTS AND
° DIMENSIONS OF SPECIAL AND
CAR-TRUCK CHANNELS.

A 5 ;! Increase of | p

Depth | Weight per foot. Flange Width. ‘Web Thickness, Web and }:g‘

Section | of Fll.nie for of

Index. (Channel | eachlb. |g

inches.| Min, | Max. Min. | Max Min, | Max, |increaseof |y;

‘ weight
C20 13.031.50/ 52.0|4.00 4.46 | .375| .84 .023 10
C 54 12.0\21.33 30.0 Szml%4 2.85 | .31 .52 .025 |10
er er

C 103(10.520.00| ...... 8.508.878] .8YB| ...... | | .eenns 10
€ 108/10.526.50 2.50/3.8%5| .60 10

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

2 SIZE IN INCHES.
Setion gy ; 4‘ WeightPer | Pago Ko
e Inches. | pange, ‘ Web. :I’lange. | 2y T
\ e e

Tt 31 6 314 56 | 11
o | B by ek | |
“ | % ,( 3% B,l/é | 3% : 21.0

/A T T R 6 8% | 227 11
& : % | 8[9;: ﬁrl',f 3 |”;_ | 25.4 .
« | §3 | 85% | 6% | 8% | . =m0 3
L3 %% 8% | 6 ITAEH RN TR e
w il B e i e 0
“ | % | 8% | 6% | 85 us |

74 d | 8% | B 8y f¢ AR
Rl e S 5l 375 139 | %
“ e £ 514 334 16.4 I

Zb | Wil 3K b 3y pe il b
00 Gledt G 7 R ! ;s
“« | | 8% | 5% | 3% | 26 |

Z6 1 3z 5 31y RN
4 -1; 3% by | r:-v 260 | L7
“ | 9% | 5% | 3% 283 |




THE CARNEGIE STEEL COMPANY, LIMITED.

MINIMUM, MAXIMUM AND INTERMEDIATE

CARNEGIE =-BARS.

(CONTINUED.)

WEIGHTS AND DIMENSIONS OF

Saction L IR, 3 ‘ Weight Per Yo
Index. ognlc;‘:' n“g" Web, | nl.l‘lg& [ m‘- nl of ﬁol-
Z7 _'4’ 31’11‘. 4 31}3 82 12
" 5 315 iy 3¢ 10.3 o
‘ 3% 3% 414 8% | 124 i
Z8 g 3/ 4 34 13.8 12
2 LA e 3id | 168 3

b Ts 34 4 3 17.9
Z9 3 4 3% 18.9 12
3 1 31 4r‘§ 315 20.9 s
o 4% 8135— 4}3 8:35 %.9 aa
Z10 y 21} 3 2t 6.7 12
“ Ye 23 3 2y 84 } %
Z11 5_’§ 2H 3 2;3 ; Szl 12
4 T 23 34 2 i 114 :l s
Z 12 12 2H 3 8;} | ~125 | 12
i“ Vi 23y 345 2 142 | e

WEIGHT AND DIMENSIONS OF CARNEGIE

SPECIAL =-BARS.

Z13
714
Z1b
L 16

Z17- |
218 |

Z19

SIZE IN TNCHES.
AL S (EE ‘;:E“LE nmugg'n.
Flange. Web, Flange,
3 6 3 14.5 13
232 5 3 12.4 13
g 3 1.1 18
21, | 8 3 10.0 13
21, | 8 3 84 13
18 124 134 1.3 13
1xgs | 13028 | 28 | 45 18




THE CARNEGIE STEEL COMPANY, LIMITED.

MINIMUM, MAXTMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF
STANDARD ANGLES,

EQUAL LEGS.

y , N -
o SR Y
A1|7%(6 «6 |974 331 | A39 |5 (3 i3 78
A2 116 «6 (909 309 [ A X3 3 |14
ALIT18 6 (5ol 67 | ass | |2men 2n
Kk 5%3 :g 711| 242 | Ad7 | ¥ (214234 2.00
AG|26 x6 |643| 219 [ A48 5% 2152l 1173
AT7|%(6 58 |57 196 | A8 |rs 205206 14T
A8 |7;|6 6 |506 17.2 | ASO | [R5xR0 11

AS6 [ (2 2 156

A8 1314 o (584 199 | AT §§|§ 2. |
AlD |3/ 14 x4 |b4d4 185 A59 19 S 2 0’94
A20 §§4 A 503|171 | 4091k 2 @ 8
ﬁé ; : xi Lﬁé }5; ABD | (2 « .72
4 T X 41 4 7
A% (514 (o75| 128 | AR | Tpl1%x16) 18D
A |vyld 418311 103 | Jeq | 5115050 1100
A %4 o 12861 98 | Yg |3F)1505 081
ABO f'a 4 x4 2.40 8-2 A65 isu 1%“1% 0.62
A% | 131833 (nos| 17 [ A0 136146044 00
ot K Iaidrs 4% 100 | ass (3| 134x13 |00

" A ¥ o
A2 ? 3;2"3;/2 i 158 ABY | | 134x174 | 053
2x3ls 13,62 123 | A7 13{x1% | 0.69

A3 |1 (85,37 |335| 111 | A%y § 1§:1;”§ 0.56
AR | Ve (3203305 1287 98 | AR |3 |13(x1l{ |0.43
A33 |35 8%x815 1248 85 | A73 |15 13¢0x1% 030

|
ATyt 1 o044
igg f’jég xg g-% }(1)1 AT9 |31 o 034
3 |3 4 | A8 | 14| 0.24
as6 (3|3 3 [2m| 9a | A% ’4|1 - (

A%7 |7 (8 x3 |248) 83 | A83 |2 | 3x 3 025
AS3|3¢(3 x8 [211| 72 | A4 %I x 3 047

|

JOROcOm i TOCONS PO B orOTSenl e o
—oom oo~ oo~ o

Weight

per foob,

OO0 Otk sl = pgce
00 CODOUT S UTED N OO e to e

Angles vary only by ]‘lg inch,

Sections of these shapes shown on page 14,
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CARNEGIE STEEL COMPANY,

LIMITED.

Saction

Inrie:.

[
|" smm

=

Thl kness
of Metal,

Arta,

Weight
per ook

Section -gﬂ
Index, Is"

N

Gxd
x4
Gxd
Grd
Grd
Gxd

" AL60
Al61
Al62

o

g

SSESES
SRR

=

-

1198 5x3
A199 ‘;}

272
25.4
23.6
21.8
20.0
18.1
16.2

22.7
213
19.8
18.3
16.8
15.2
13.6
12,0

| 104

19.9
18,5
17.1
167

A200
A201
A202
A203
A230

"d"ﬂ
=

SR

paeh S b e B ek

e e

b e

FER IR

o O O O S
=
-]

e e P B e i
5
(-]

1
1

852:3
314x3

312214
31 12}}2

o
2E

9 00 o g

108

MINIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF
STANDARD ANGLES.

TUNEQUAL LEGS.

ESS2ER SH3EE

&2

coco
=

—~—pororoce

BAK!

23

-]
=

S
-

Weight

per fook,

Angles vary only by 15 inch. Sections of these shapes shown on page 15,




THE CARNEGIE STEEL COMPANY, LIMITED.

MINIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF

STANDARD ANGLES.
UNEQUAL LEGS.—Continued.

|85 : By .

tion |52 Weight | Bection (22 : Weight
tcden: g; Sie. [ Ared | o foot. | Index. ",E;; i perfgoot.
A2 32y [278] 95 | A264 (27| 2142 [200] 68
A253 3',?, 821 |250| 85 | A5 | 75| 2142 1.:»3I 6.1
A4 |7y | 323 (22| 76 | A266| 3 2;412 155| 53
A5 (36| 3:2% |192| 66 | A7 |3 | 242 131 45
A256 | ¢ sls:z% 1.62| 55 | A28 |1 | 215x2 [1.06| 8.7
A257 Wl 32 |191] ab | A260 /3| 2342 0.81] 28

Angies vary only by 1 inch, Sections of these shapes shown on page rs.

MINIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF
SPECIAL ANGLES.
EQU’AL LEGS.

SBaction gg Size Area | Wei hi !ocl.mn = _ Bize hp! Weight
Index. é: inches. | sq. in. | per Index. ‘G; inches. |sq.in. per foot.
| |
A9l%ls 5 79| 272 | A4 x|2 !1.31 45
A10 (}2(6 x5 | 746| 254 | A5 [ % z,gxzmauu 6.8
Al 5 x5 |694 286 | A52 | (22K (178 6.1
A2 13|16 xb |642| 218 | AB3 |36 |24x2% | 166| 5.3
A3 ,sés x5 | 586 200 | A B4 1}2;{*2%:1.31 4.5
A4 ,;25 x5 1581 | 181 | A 55| [214x21¢ [1.06| 8.7
A1h |%|b x5 (ATH| 162 | AT4 E} 154136 | 061 | 2.1
A6 |7 156 x5 |418| 43 | AT 1361141 0.50 | 1.7
A7 |34|5 6 |8.61| 128 | A76 |3 |114x124]039| 13
A4l |14 (23023 | 250| 85 | A77 | % 134134 |027| 09
A4 R3(x23 |222| 76| A8 [P Zx 7% (029 1.0
A 43 }722;4:2;,{ 192 68 | A8 15| %x %|021| 07
Add | 52323 162 55 | A8 | 5x 36/014| 05

Angles vary only by 1’ inch.

Sections of these shapes shown on page 16,

39

~




THE CARNEGIE STEEL COMPANY, LIMITED.

MINIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF

SPECIAL ANGLES.
UNEQUAL LEGS.

Section §g| Sim | Area | Weight | Section gi i m!wdgm
Indes, é_af mches. (59, in. | per foot. | Index. ég inches, | sq.n. | per foot.
A1b0 [ 1 |7 :3:4!9.50 323 | A2 ;5!4;4:3 267 91
A151|13(7 835 897| 305 | A212 |} 4 ;s;.g,|543| 185
At52 |7 |7 8% (842 287 | A3 |3 |4 334 5.06| 172
A153 |13 |7 8% |787| 268 | A214 |1} 4 335 | 468 159
Albd | 3¢ |7 x834|781| 249 | A215 |5 4 334 430 146
A155 | 117 334 (675| 23.0 | A216| % 14 314 390 133
A156 |56 |7 x84 (617 21.0 | A217| 2% 4 x84 |850| 11.9
A7 | 2|7 x83% 559| 19.0 | A218 | % 4 x84 309 105
A58 | % |7 x33%(5.00| 17.0 | A219 3 4 3% 267 91
A159 | 7|7 8% [440| 15.0 | A46| % (3:x@ |264| 90
AIT8| 7|5 o4 |71 U2 | AT| 35 832 ‘238 81
A179 +3-|5 x4 [6.65) 226 | A48 |82 [211] 72
A180 ;,{:5 o [619] 201 | AUD |3 B2 183 62
A8l (115 x4 (572 105 | A250|% (8% |154| 53
Al82 ;g|5 xd |523| 178 | A21 |} 34x2 |125| 43
A183 | 5|5 x4 |AT5| 162 | A28 3 «2 |225| 77
A184 |24 |5 x4 [425| 145 | A9 (4, 8 2 [200] 68
Al85 |5 x4 [3.75] 128 | A260(36 3 2 [1.73| 59
A186|34(5 x4 [323] 11.0 | A261 |8 8 X2 |147| 5.0
A204 |13(424x3 543 185 | A262| 3 2 (119 4
A205 | 3¢ [424x8 (506|172 ]| . . | . ‘|

A206 | 11|43 468 159 . ‘ |

An7|selangs [asol s | .|| o] L]

TP T T (S D S N R
A0 |14 4%x8 850 11.9 I\ e
AR10 | 754243 |3.09| 105 |‘ ’

Angles vary only by { inch, Sections of these shapes
shown on page 16,
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THE CARNEGIE STEEL COMPANY, LIMITED.

MINIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF
SPECIAL ANGLES.
UNEQUAL LEGS.—Continued _

m_ag S | rea Wagb!&cﬁu!_s: Siie | Area
Index i inches, | sq. in. | per foot, | Index %,3 inches. | 3. in.

A0 | %4 |23¢x134 | 163 55| A2 |y |24 0.6’:“ 23

Weight
per foot.

A | 71212 | 145] 5O | A28 1|2 34 0.78' 27
AZR |3 |2x1s | 127) 43| A [ |2 36| 060 21
A3 | g 120t | 1.07) 87| A28 | (136 | 053] 18

AT4 | K4 [2;;:1;4 088 8.0 A270 |14 /136:1 | 028 1.0
ﬁhi;g_les vary only by ; inch. Sections of these shapes
shown on page 16,

0DD ANGLE SECTIONS.

These Sections will only be rolled by Special Agreement.

- | Al | -

Thickness| . : . o | Thickness . =
Soction (TSNS Size | Weight b B Section | TGRS S Weight |22
lnder. iniaches e ”"g‘"‘igi B u:iaetu.% Thibes, EP'"“‘ Fi
Ad50 3 3 | 144 |.|Ase 22yl 71 |
Adb1 i} 3 3 | 134 | . [*A468 ﬁ B2k 61 |19
#A452| §1. 3 8 | 124 |19) Ade4 | % 82| 82 |
Adb3 ,sé 8 3 | 114 | .| A4 K2 | 71 |.
*Adbd| 2. 8 x3 | 10.4 |19 [*A466 ﬁ 832 | 61 |19
Adbb f 215x2%4| 1040 | . | A467 | 7 873 | 84 |.
Adb6 ;é oiix2% 93 | |A68| 34 8 8 | 72 |.
wASY| 5. 234,234 85 [19]*A469 | % 3 8 | 61 |19
A58 3 2iei 77 | . [*Aen0 o1ix2x| 42 |19
wAdho| 7 242% 68 [19fadzt | ¥ [2ia2i| 35 |19
#A460| 324 234:23¢| 87 | 19[#Ad75 | 15x36 33 % 49 |19
A{GU. 15 24ax21| 82 .I’A‘?ﬁl}él}fiaxl ;l{l 46 (19

\l_lglcs marked thus * have finishing passes.
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THE CARNEGIE STEEL COMPANY, LIMITED.

MINIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF
SPECIAL ANGLEHS.

SOUARE ROOT.

[vhicknessl g | weight 5] Sction | Thickness nlge
T | e k. 5 S (Mo | 35
i I . -}
A0 3¢ 4 x4 | 185 | . |*assy W2y 36 1
AL 13 4 s | 171 | .| Lo * "12’4 g
*A352 4 | 157 |17] 4000 e 2ol et
A353 ]91_ 4 x4 143 = *As% % lg 47 18
#AS| 145 W4 x4 | 128 [17] vg B %8 | 39 148
Am5| oW o | 113 . [TABL X 2 2 | 32 |18
*ASH6| 3 4 w4 | 97 |17 ﬁg% 3,2 1%;1 45 | .
A i 8%x3| 160 |1 L3134 40 | .
il ﬁ es/é:aﬁ 160 117| Asm| 7 x| a4 |
ASH0| 36 Bi53% 1956 | . [TA%B| M |14k 28 |18
ASBO| ¢, Bl 123 | | ASG| 3 Uk 34 |
ASSE| 3o 3ad%| 110 |17) AS7| B {3y 29 |
AS62| 7 By 98| . |*ases| 3 %y 24 |18
#2363 3¢ ‘3}5:3;4 85 |17%Am9| 5 [134x1%| 19 |18
A4| s¢ B 3 | 114 A0 & ftixdy| 24 | .
A5 | 13 ] 10.4 *jﬂﬂl 1;{ 1§xl§ 2.3 |18
A%ﬁ %03 0 | 04| feaml 5 k| 15 (18
ﬁsﬁg 0 g 3 gg A3\ 3 OAK| 1018
£A369 5 8 3 | 6.0 [17|*Ad04] i [136x %| 18 |18
*A0| i E 8 | 49 |17]|*A405| 15 [134x 7% 09 18
ATL| % 23| 86| . |*Ad08 134136 1.7 |18
AR é 2323 | 76 | . |*Ad07 ? &:1?4? 13 [18
AS73 32%| 68| . |*Ad08| 3¢ [igxdig| 09 |18
FASU| 5 RHRY| b5 |17]*A430| 3 [k $3 11 [18
ﬁg‘??g :?4 ;’éﬁﬁ 'gg Ak oo | 1518
AT %'Exnm 5o |- LAttt % [t | a8 |58
A378! B 214@%| 50|17 &
sazyg| ¥ @42k 41 |17 Agte| 5 sl 10 .
AL 5 RURX| 60| . Leagyg] = | sx k| 08 |18
A385 12y 53 [17]*Ad15| 34 | Xx x| 08 |18
AB86| 5 24y| 45 [17|*A418] 2 | s6x 34| 03 |18

Angles marked thus * have finishing passes.
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THE CARNEGIE STEEL COMPANY, LIMITED.

WEIGHTS AND DIMENSIONS OF CARNEGIE

2 15 |
T2
T3
T4
ThH
T6
T7
T8
TS

T10
Til
T12
T13

Ti4
T1b
Ti6

™7
Ti8
T19

T21

TEES.
EQUAL LEGS.

SIZR. IN INCHES. mu?!m e v h‘.h
i "gl.
Plangs, Stem, Flange, Stom,
S —

4 4 Kok | Ko | 187 20
4 + | Hox i Mtog, 109 | 20
3t 31 Ktody | Mo ., L 1.7 20
31 3y loys | 3¢ to, 92 20
3y 3% | liodt | lfw 3% 6.8 20
3 3 [ Muod | Kog | 100 |
3 3 A4ty | KoK | 81 20
$ 3 Mg | Mg 78 | 2
3 3 |03 | ftoyg | 66 | 20
2;"1/ 2,"1 : % to 1’]’ | ;i to 175 | &‘ | m
2% | 2 | fo¥ | flogg| b5 | 20
2y | 2y |‘ fsto 36 | S0y | 4.9 20
2% 2% 1 x to 1’5 4 to ]-"‘ | 4.1 I 20

| 2 2 ‘ ¥ | Aoy | 43 | 2

15 7 A N Moy | Kiop 87 21
1% | 1% ‘ Ktofs | Kropn | 81 2
1% | 1% ‘xmfg Kog | 24 | 2
1 | 132 | Ktogs | o g 1.84 21
1€ | 1%  Kwof |[Xwp| 204 | 2
1y 1¥ | Atogy | o % 1.53 21
1 ’ 1| ftods [ftog | 128 | =
1 1 Ktof | Kto s 0.87 2
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THE CARNEGIE STEEL COMPANY, LIMITED.

WEHEIGHTS AND DIMENSIONS OF CARNEGIE

TEES.
UNEQUAL LEGS.
THICENESS OF METAL, |
i | T SHEER e e [N
Index. i per s
‘ Plasge, ! Stem. Flange. | Stom, Section.
i — i__.-_——l e ——] c———
T50 | 5 ‘ 3 Ko o | 136 22
™ | 5 2% | Jtoyy | fyodd | 110
TS | 4% | 8% | Stofs | HwwZ 158 22
58 | 4% | 8 Ftod | Ao | 85 22
Tod ‘}4 3 %tﬂr" }ﬁlo"’; 10.0 22
Thb 4% 2% | fetodk Thto X 8.0 2
56 4% 2% | ¥Mtogy Htog; 93 | 2
57 4 5 Ko Ko 15.6 2
T | 4 5 Ktog, Mo | 120 23
TS 4 44 | Mg Ko | 148 23
6 @ 4 4% | Mg | Kox!| ne | B8
6 4 3 | Nt tog | 98 | 23
62 4 2% | Mg Hwoi 88 23
T 4 2% | ftoyf | ok 78 |
TB | 4 | 2 g Kk 79 23
a% | 4 | 2 Hto¥ 3 66 2
T66 3% 4 Jtogy M 128 AU
T67 31 4 | Htogs | Jtoyy 99 24
m I a% 3 |}'¢lﬂ}4 *i’ 11-?3 24
TH | 3% | 3 Koy Ko | 109 %
T | 3% | 3 Ko | Mtogds | 85 | A
TH | 8% | 8 Gto¥ | ¥ | 8 2%
™ 3 4 Ktogy | Btof | 118 24
™ |3 |4 ',&m};‘{,m}{ 106 24
TH0 can also be rolled 11.0
T“ o oo W 5:.8
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THE CARNEGIE STEEL COMPANY, LIMITED.

WEIGHTS AND DIMENSIONS OF CARNEGIE
TEES.

UNEQUAL LEGS.—Continued.

SIZB, ¥ NomEs, | THICKNESS O METAL

IN [NCHES, Vigss | Pugt .
perfook | section.

i

Stam. Flange. Stem.

4 3 to i %wﬁ; 9.3

3% | Jatoyfy | Mt I 10.9
8% |Ystol fsto3 | 98 |
3% |3togh | oz | 85
3 2% | Mtogh | Mol | 72 |
21 | Prtod | o34 6.1
2 | 2 Tetodd | 74 |
|

o8 oo o

2% | 1% | Fetold 6.6 -

24 3 oy | Moy | T2
2% | 8 [Htod| ko3| 61
24 | 2% | ¥ofy | Mo | 87
24 23 Tato 38 | o34 | 5.8

86 2% 1% | fatody | Fitod 2.9
87 2 1% | Ktofs | Mo, 3.1
T88 1y 1 | Btofy | 3toy; 3.6
T8Y 13 1 | fstoyy | Pstols 194 |

#2Eg 228343 333
®

EER SR EREN S EEE BEER RPRER

T | 1% | 1% | fsto36 | Aok | 80
T | % | 1K | Kog | Koh | 2
T | 1% | 1% |Htogs | Ntogh | 178
™| 04 Aeh | A |
™ | 1% | K| & s | 188 |
T [ 1| 1% | Kok | Kog | Lo ‘




THE CARNEGIE STEEL COMPANY, LIMITED.

WEIGHTS AND DIMENSIONS OF CARNEGIE
MISCELLANEOUS SHAPES.

Thickness Page
of Sise, | of Metal, Weight ¥o.
s g ke || e i
inches, Section.
M10 | Trongh Plae, 91435 1632 = 26
M1l | " 914:3% ff, | 1808 |
. 915x83 3% R |
b, 912x83 H 21.42
M| o« V8Y | X 2.15
M30 | Corrugated Plate,  83x13% | 806 2
M31 “ 8% | f-‘ L1040
M32 “ SWsl¥ | 34 | 1204
M33 . 12725 3% 1755 | 2
M34 “ 12 2x23 ,;, |20
M35 . 12,423 23,67
Widh, | Per Square F.
Mb1 | Checkered Plate, 347 }1 [ 7
M52 u 347 1632
M53 “ 34~ = 18.87
Mb4 “ 84~ 1 21.42
SPECIAL TEES.
Page : :
ol (v O | e |
Ssction. ! Section.
45:2;.‘ 700 | 21 | Tis6| 4 ;z;.f’um 21
RAIL.
Section Index. l Siza, in inches. Veightperfoot. | Pt ¥e
!-_ - - —
Re | 1561 1% 21
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THE CARNEGIE STEEL COMPANY, LIMITED.

NOTES ON STANDARD CONNECTION
ANGLES FOR CARNEGIE I-BEAMS.

Standard connection angles, for all sizes and weights of
Standard I-Beams manufactured by The Carnegie Steel Com-
pany, Limited, are illustrated on page 48. These connections
are designed on the basis of an allowable shearing stress of
10,000 Ibs, per square inch, and a bearing stress of 20,000 1hs.
per square inch on rivets or bolts, corresponding with extreme
fiber stresses in the I-Beams 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, it may be found necessary to make
provision for additional strength in the connections, The limit-
ing span lengths, at and above which the standard connection
angles may be used with perfect safety, are given in the follow- |
ing table :

Table of Minimum Spans, of I-Beams, for which Standard Connection
Angles may be Safely Used, with Beams Loaded
o their Full Capacity,

i | 31 | g | 3 | g |3
Baam. éi Beam. E!‘. Bam, E

2477-80, 1bs, | 18.0 | 157742, 1bs. | 105 | 777-15. 1Ibs. | 55

20/7-80, “ 17.0 | 127740, 85 | 6/7-1225“ | 6.0

@l g5 w140 ] ¢ -BLEY 75 |6~ 0769 | 40

18”_55. [ 15'0 10!/_\25. ] 9.0 4)!_ 7.5 L 3'0

15/7/-80, * 1256 g;r_gl_ i 80 | 877~ bb « 3.0 |
w“w w_ W ‘“j 8!}_}& 0 ?-0

See illustrations of Standard Connection Angles for Carnegie
I-Beams on page 48.

47 |



THE CARNEGIE STEEL COMPANY, LIMITED,

STANDARD CONNECTION ANGLES. A
FOR I-BEAMS
P R/{ L1 =01

E‘F'|" * & - o ‘,‘ll’mu"l-ﬁlh;.

\ SIS S|
FEAF TS Tt

[
15 3"
P gL -1 .8

O x DY x W L= 13" 1.
; sl r“""’"'{:;w:: u for 3" 1-35.5 Ibs.

- £~ by, e Ul .
ot - — L c— ."” 18" [ =355 Ibs, =", for 4" 1=7.51bs,
=

el < = = = e < 5 ol
A g e bW b 1
YT §i2 i‘ﬂ'ﬂa "it',l"'?l

€ x 34" x 4¥ L - 02" Ig.

jor 57 T—g.75 e,
l,f“ 7 for €71 - ez.5x s
55

R '

B S
¢ x0"x V"L -0" - 48" Ig

for sz 1 {":_‘;‘?h‘

Tare

- 6" 1. 6 x 0 x Vit L= 0 = 4N 1.

p e-1 =% | pree 1-@ibs.
o 1o" 1 —a5 The, - for g” 1= 21 Ibs,
Ple®

CHANNELS Y xR s WYL -0 - 57 1.
1
- e . | for 8" € =108 Ths,
:'I + . for 4" € = v3.25 ths,

L‘L ,: i L L
B W v iR
Connections for 8", 47, 57 and 6 I.Beams apply also 1o Channels.
All holes for 34" Bolts or Rivets,
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THE CARNEGIE STEEL COMPANY, LIMITED.

STANDARD OAB‘Ii IRON BEPA.RATOBB FOR
-BEAMS

Bapm-atmﬂurl&" 20” anﬂ?i”haamsmmadsof}ﬁ"
“ 67 to 15” beams are made of '4” m
= “ b beams and under are mzui_n_or }{; ma!al.

DESIGNATION DISTANCES, BOLTS, WRIGHTS,
OF BEAX. ' : 1A 2
e | bl )
1 |=dis 3 | 3 B35 . Eds
g A IPREHE AR - R o
:g-‘ 5| |2y 2 (sE §'=‘§
2|5 E A ig F
incbe. | inchee| inch. inches. incbon| The l'nﬁ s nﬁ
SEPARATORS WITH TWO BOLTS.
B 1| 24 [80. |143 (73| % 12 | 9 |5.30|.840|85.00| 5.50
B2 20 (80 um?x 7% 10 | 9% 530 “ |30.00 8.10
B3 20 65 |18% 7 | 7% 10 ‘8;4’ 5.04| “ (2400 3.10
B8O 18 |55 |12 |63 | % 9 |84 |8.40/.250(19.00 2.75
B4l 15 (80, |1856|7¢ | 3¢ 7 |9 |354 * [16.00 1.7
B5 15 [60. |123 |63 | 3 7 |8 |340( « |15.00 1.75
B7 1542 |uagiey | i | 7 |756[8.48] ¢« [13.50) 1.75
B8 12 [40. |11y 6 | 3¢ | 624 7:: |8.46| ¢ |12.00]1.50
BO 12 (815 |103¢ !53¢ | 3 | 6: 7 1810 “ [12.00 1.50 -

B8 12 400 |16 | i 714 158125 10.00 1.50
B9l 12 (315|103 |53 | 3 | - .| 7% [155] « 1000 1.50
BiE| 10 1260 (1036 53 iy 67 | 150 « | 800| 1.2
B13| 9 (2.0 ‘NZ 3| o83 |144| v | 675120
Bis| 8 180 | 834|434 | % | . . by |1.36| * | 550 1.00
I
Bi7| 7 1160 | 7% 4% | ¥ 515 |1.98| « 4_50‘ Vi
B19| 6 (1225) 7054 | 3 (51 |1.80 « | 4.00' .60
B2t| b |97 632 3| 3¢ . . 4 |128] « | 3.00 50
B3| 4 ml 5%|3% | i . .4 |120] « | 250 40
Br7| 3 | 650 5518 | 3¢ . . 4¢ | .72 .09 | 150 25

s
Qo



THE CARNEGIE STEEL COMPANY, LIMITED.

STANDARD SPACING AND DIMENSIONS OF RIVET AND
BOLT HOLES THROUGH FLANGES AND CONNECTION
ANGLES OF I-BEAMS, CHANNELS AND ANGLES.

' STANDARD AND SPECIAL I-BEAMS.

Max, ! Maz,
sh |Weight 7 G
M o et & P o (B et 8 P G
inohes. b [ bolia, inches, inches, {hekes, inches s, inehes.) inches, Thehes.
21 | 80,00 i€ [ 5 10 [25.00 AR
2 |%0.00 4 | 5y 9 |21.00 22| 4
2 | d5.00 $ic| 5 8 [18.00 i | 4
18 |55.00 82| 3 7 |15.00 sig | 4f
18 [8000| 7 | 88| 433 1 8 (1225 il I
15 (6000 57 | 81| 4 5 | 975 19| 43
15 |4200| 83 | 87| 4| &0 | 4 | 780 1| 4% &
12 | 40.00 |s g;l’i 3| 550| 85 | 1a| 4| X
i a0l 63 | | 83| B
a I’
£ r-n

a2 ]

STANDARD OHANNELS. | STANDARD AND SPEOIAL ANGLES.

Din.of Mazim
Depts g i o | Dootios | e |
fnthes. & ?ulin mlll:n {abin wl:l't“ in inches.
1 15,00 ?/ &g T x 31
15 [88.00| & 8 1 3
12 | 50.00 j, } 5 1 P
12 | 20,50 1 1 a
10 |25.00 é iz 1 1 517
10 | 15.00 ﬂ’ 8‘{5 1 2
B | 204 H 85 7 134
9 j; 3 164
5 2 2y 1'5
8 %c‘. 2 1:1,.
L ; 3 gfﬁ iii
g Tus
6 b il J
g e l;
3 % }1': 5%
! . s i
| i
above mmm’mﬂmumamm
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THE CARNEGIE STEEL COMPANY, LIMITED.

STANDARD WALL BEARING PLATES FOR
I-BEAMS AND CHANNELS.

STANDARD STEEL WALL BEARING PLATES.

| Safe Bearing Valuesin Tons for
marm, [ b Do Tt

I
B
Depth of Baam or g - J*
Channel. E Size. 5 E‘: éi _gg
24 | 5|2k
87, 40,6/ and 877....| 67| 6/x 6] §7/| 18 27 45
Y4067 ad 67, ... 67| 67/x 67/] }7] 18 27 4.5
i S v B2 87x 877 31 82 | 48 80
e A B . o 8| 87x 87 7| 82 | 48 8.0
(TS L PO 87| 871277 371 48 | 72 12.0 |
Brand 0% B[ B/ 7x1R| 377 4.8 72 12.0 |
I8 ..., ... (10711220107 37| 7.2 | 108 | 1RO |
12718151, ..... 1R AR 1R 4 7R | 108 | 180 ]

12//1401bs,, 157/ 142 1bs, 12//(12/7x16#| §7/| 9.6 | 144 | 240
1277140 1bs,, 1677142 1bs,| 12/712//x16771 77| 0.6 | 144 | 240
1577160 and 801bs,, . . .[127]12/7x18/#| 37| 108 | 162 | 27.0
157 160 and 80 1bs.. ... 1277]12/7x1877|1 7| 108 | 162 | 27.0
187, 20’7 and 247/, ... 1677|16//x16/7|1 | 128 | 192 | 320

Use the thicker plate for hearing values exceeding those given
under common brickwork.

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

Common brickwork, 100 Ibs. First class brickwork, 150 ihs,
Ordinary masonry, 250 Ibs,

When end reaction exceeds the above safe bearing values,
special plates will be provided. 207/ and 247/ beams will usually
require special ealculations.

End reaction for uniformly distributed load equals load on
beam divided by 2

Bearing area in square inches equals end reaction in pounds
divided by the allowable bearing per square inch,

— g
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THE CARNEGIE STEEL COMPANY, LIMITED.

CONSTRUCTIONAL DETAILS.

Fig. 2.
Fig. 3.
Fig. 4.
7
74
Fig. 8. rig. 9.

i

Fig. 14. Fig. 15, Fig. 16,

Bt
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THE CARNEGIE STEEL COMPANY, LIMITED.

FIRE PROOF FLOORS
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THE CARNEGIE STEEL COMPANY, LIMITED.

DETAILS SHOWING FIRE-PROOFING AND BASES
FOR Z-BAR COLUMNS,
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THE CARNEGIE STEEL COMPANY, LIMITED

BUILT COLUMN SECTIONS.
¥ig. 1. Fig. 2. Fig. 3. Fig. 4.

Fig. 8.

IHI

o W

Fig. 11, Fig. 12,

; :[ i :

- " =

Fig. 14, Fig. 15. Fig. 16.
Fig. 17, Fig. 18. Fig. 19.
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THE CARNEGIE STEEL COMPANY, LIMITED.

CONNECTIONS FOR STANDARD DIMENSION

Z-BAR COLUMNS

The number of tons indicated denote the end reactions of load on beams, for columns of

15"/ metal and above,

For 34" metal reduce them by 15 per cent.

’m TT - ! , Sl §i
i i '\l W © ;: i)
10 L T
o ! 10 i ' ' [

g . ! ! L : g0 1]

g i ! i ) 1 i

g [ ‘ | i i :

- ol T o] |[oi  woll [of T e i e

- s I Qi '\ 1@ (@) o | o

= | | “1 . g

=2 : | : ; @) o l [lo

;» i | [s}! Q [ lo
: ! : B ; | e
! 1 | ) 1 i | Q
] e L L o 1 |
Reaction 4.4 Tons, 8.8 Tons, | 17.7 Tons, 26.5 Tons,
Size and weight of material used for connections,
i 218 314x3x34 1-1”  |1L 314x3x34 1/- l” 1L 314x3x34 1-1”  |IL 314x3x34 1'-
S h o 347 dia. 1L 6x3/x‘§ 1'-1"11, 6:5 14354 b 1" L 6x3/1 / 1'-1"
4 s 3x s 3x
Gonnt'n, 10 rivets %8” dla. 14 rivets /8" dia. ‘
Weight, 24 Ibs. | 44 Ths, 63 Ths.
]

g ] A

= | :1 i I i t

2 | Hi | VA e i

L ] A g b 1| e

2 ) Q :; i®) i

= B o1 Lo

= - ]

& I ]

! A b f
i o] i |
{1 Al
] L oL
g | )
Reacti 4.4 Tons, 8.8 Tons, | 17.7 Tons, 26.5 Tons,
Size and weignt of material used for connections.

- Ls 3/:313 0' 117 |{L 3Vx313 ’—11”‘1]. 3141333 0’— 117 L 314x3x34 0/-11”
,ﬁﬂgﬁ,‘i vivets 347 dia. |11 6x3by é 174 6 xba 011 1T 61§yx§ -1
for ot Snvals /, 2L 3x3x / 0’—115/" 2L8 6x3/ 154 1°-55¢"
Connt'n, 2 Fills 314; 07-534" Zmlsspy - 184"

10 rivets 34" dia, 17 rivets 34" dia.
Weight. 16 Ibs, 21 Ibs, l 40 lbs. | 68 1bs.

57




THE CARNEGIE STEEL COL{PANY. LIMITED.

DETAILS OF SPLICES AND CONNECTIONS FOR
I-BEAMS TO STANDARD DIMENSION
Z-BAR COLUMNS.

—

Oooeee|

o L

- __.1&\-\.. L fl[_____

et

S{éo" Metal and above 17.7 tons. 5}15" Metal and above 26.5 tons.
Far description of other details see page 130

Rivets and bolts 3" diameter, All ﬁoltslhrough benms have beveled heads.
Splice plates 13” by thickness of Z% Ly 1/ 6" long
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THE CARNEGIE STEEL COMPANY, LIMITED.

TYPES OF CANTILEVERS.

Fig. 3,

DAL IR
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THE CARNEGIE STEEL COMPANY, LIMITED.

TYPES OF WIND BRACING.,




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 und-area
will be equal and a uniform settlement of 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 defiection,
and for this reason, il allowed to project beyond the masonry to
any considerable length, the concrete filling is liable to crack,
and the strength of the foundation becomes impaired.

I-Beams, more recently used for this purpose, are found to pe
superior in every respect. A greater depth can be adopted, the
deflection thus reduced to a minimum and a sufficient saving
effected to more than compensate for their additional cost per

pound.

The foundation should be prepared (see illustration pp. 164,
166) by first laying a bed of concrete to a depth 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. TIn the case of heavy piers, the
beams may be crossed in two directions. Their distances apart,
from center to center, may vary from g to 24 inches according to
circumstances, 7. ¢., length of their projection beyond the ma-
sonry, thickness of concrete, estimated pressure per square foot,
etc. They should be placed at least far enough apart to permit
the introduction of the concrete filling and its fpmper tamping
between the beams. Unless the concrete is of unusual thick-
ness, it will not be advisable to exceed 207/ spacing, since other-
wise the concrete may not be of sufficient strength to properly
transmit the upward e&ressure 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-
etrating the firm upper stratum or carrying the footing-courses to
such a height as to encroach unduly upon the basement-room.

- ;



THE CARNEGIE STEEL COMPANY, LIMITED.

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 §9. 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 Ioad 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 fulerum 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 used 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
a continuous girder.

The stresses in a_continuous girder with supports fixed, can
be readily determined ; but as it is impossible to fix the supports,
i, #., to prevent unequal settlement this form of girder should be
avoided if possible. There are, however, conditions which
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TEH CARNEGIE STEEL COMPANY, LIMITED,

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 it 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 67/ and the pin 214/” 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 147/ to 177 is
given between the cast shoes, which are always faced, and the
hole bored to suit the pin.
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THE CARNEGIE STEEL COMPANY, LIMITED.

NOTES ON WIND BRACING.

On page 60 are shown two types of wind bracing used in
buildings. The upper cne s ows the method of bracing usually
applied where no openings . ~h as doors and windows occur.
This construction has adjusiable 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 calculation 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
to the columns at the fioor 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 corners; 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.
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THE CARNEGIE STEEL COMPANY, LIMITED.

GIRDERS IN BUILDINGS.

In the design of a huilding, cases may occur where a single
I-Beam girder will not answer. It may be found desirable to in-
crease the lengths of the span so as to reduce the number of
supporting columns to a minimum, or perhaps heavy concen-
trated loads, such as columns, brick walls, eic., will render sin-
gle 1-Beam girders inadequate.  On page 52, Figs. 10 to 16, in-
clusive, are shown various forms of girders that may be used in
such cases. Where the ends of the girders rest upon the wall,
steel bearing plates (Figs. 11 and 12), should be used to dis-
tribute the pressure over a greater surface, and thereby prevent
the crushing of the material in the wall directly under the gir-
der, A table of standard wall plates is given on page 51, In
some cases a large, tough stone will answer 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 brick work should
not exceed six tons, and for stone, twelve to twenty tons, accord-
ing to its character.

For spanning openings in brick walls, girders composed of
two or more I-Beams, connected by bolts and separators (Figs,
12 and 15, page 52), are most commonly used.

The probable line of rupture, where the bricks have been laid
regularly, 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 1{ 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 Ibs, per cubic foot,
the weights per superficial foot for different walls are as follows :

Ly L e e PN e 84 lbs.
T ERRAE TR SRR S A R R S e 121 ¢
3 RO R R e r ekt R e o e S A
L I L R A i ey L 205 *¢
D S e Rl el B e T vowoe 824356




THE CARNEGIE STEEL COMPANY, LIMITHD.

GENERAL NOTES ON FLOORS.

Examples of floor joists and their connections, of common
occurrence, are shown on page 52, Figures 1 and 2. Girders
consisting of two I-Beams, or more, side by side, asin 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 so as to cause them to
act in 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 ;
these are shown in Figures 8 andg. Their weights range from
115 lbs. for the light 377, to 35 Ibs. for the heaviest section of
2477 beams. Complete tables for the weights of separators for

I-Beams are given on page 49.

On page 52, Figures 1 and 2 show different methods of con-
necting beams with each other. Figure I represents the floor
beam 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
and bolted to the girder. Notes on standard sizes of these con-
necting angles, and the number of bolts and rivets required for
all sizes of I-Beams, are given with illustrations, on pages 47 and
48. Tigure 2 shows the floor beam resting on shelf angles riv-
eted to the girder. Stiffening angles are usually placed under these
shelf angles to take up the bending in the same and should
contain a sufficient number of rivets to take up the end reaction
of the floor beam. This method is usually adopted to facilitate
the work of erection when the girders are composed of two or
more beams and of sufficient depth to allow the floor beam to

abut against the girder without being coped.
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THE CARNEGIE STEEL COMPANY, LIMITED.

The old method of constructing fire-proof floors in buildings is
by means of brick arches. These usually consist of a single 4”
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 53,
Figure 7. In case the floor is designed for very heavy loads sev-
cral 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§77 to76”/ diameter, spaced along the center line
of the beams, or a little below, at regular intervals of from 5 to
7 feet.  The thrust of these arches per lineal foot can be found

1.5WL2
by the formula T——s-i-—.in which W is equal to the load per

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 wpon the wall. The weight of a fire-proof floor
of this description, that is, 47/ brick arches, concrete and floor-
ing, exclusive of the weight of the beams, will average about 70
pounds per square foot.

Corrugated sheet may be used instead of the brick arches. It
is placed against the lower flanges of the I-Beams, and thus se-
curely held in position, while the space above is filled with
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grouting. Tie rods are used the same as in the previous case.
The distance between beams should be limited to 5 or 6 feet.
The corrugated sheet is usua'ly left exposed below to form the
ceiling, and it is thus open to the objection that the moisture in
the atmosphere may condense upon the surface of the sheet 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, and which
have grown in favor so rapidly as to be used now almost to the
exclusion of all others, are illustrated on page 53, 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 variety, 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
state.

Figures 4 and 5 on page 53 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
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most advantageous position to take the direct pressure coming
thereon.

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 I-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, pos-
sess 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 inother
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 :

127/ arches, used for warehouses, 45 Ihs.
1077 & theatres, 36 Ihs.
87 ¢ s office buildings, 30 Ibs,

6!} (13 [ 3 llghl pmm' 22 tbs

It is to be noted that such fire-proof floors as fill the spaces be-
tween the floor beams, and together with the tie rods form 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 stiffiness that wind stresses are more
equally distributed to all the columns,

Horizontal bracing by means of diagonal rods laid in the floor
system should be avoided on account of difficult details of con-
nections, This is not necessary if a proper fire-proof floor, as out-
lined above, is adopted.
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Fig 6, page 53, shows a type of fire-proof floor, composed of
Carnegie trough sections; this style of floor is used in buildings
where extremely heavy loads must be sustained, and also for
railway bridges.

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

Floors of dwellings and offices, 70 Ihs. per sq. ft.
# ¢ churches, theatres and ball rooms, 125 Ibs, ¢ ¢
€ ¢ warehouses, 200 to 250 Ibs, ¢ ¢ <
¢ for heavy machinery, 250 to 400 Ibs, ¢ ¢ «

The building laws of many of our large cities have recently
fixed superimposed loads for floors in buildings depending upon
the purpose for which the building is to be used, and itis 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
blocks especially made to fit the bottom of the beams, as shown
on page 53, Figures 1, 2 and 3.

Examples of fire-proof tile construction, as applied to ceilings
and roofs, are given on page 54. In Figure 2 the Tees
are suspended from the lower flanges of the I-Beams at intervals
of 1277 or 15’7, and support a layer of very thin tile, weighing
about 5 pounds per square foot, to which the plastering is ap-
plied. For roofs somewhat heavier Tees are used, resting on the
top flanges of the I-Beams and spaced about 1877 apart, The
tiling, weighing about 1o 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
recommends itself for easy erection, Upon the rafter beams are
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placed light purlin angles between which are hung rods for sup-
porting the ceiling Tees.

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 light 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 54, 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
alevel ceiling is obtained,

Wire lathing can also be used to good advantage in fire-proof-
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 54, 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 I-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 CARNEGIE
SECTIONS.

PAGEs 76 to 96, INCLUSIVE.

These tables have been calculated for the lightest weights to
which each shape or pattern can be rolled. Heavier weights
can be rolled in the same grooves by separating the rolls, but
they are not kept in stock, and can only be obtained by special
rolling.

The tables on pages 77 to 70 for I.Beams, give the loads
which a beam will carry safely (distributed oniformly over its
length )for the distances between supports indicated. These loads
include the weight of the beam which must be deducted in order
to arrive at the we/ /oad which the beam will carry, On pages
80 to 88 will also be found the safe loads for other sections.

For beams of heavier sections than those calculated in the
tables, a separate column of corrections is given for each size,
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 lbs, per square inch for
I-Beams and channels, while for other-shapes, 12,000 lbs. has
been used.

It has been assumed in these tables that proper provision is
made for preventing the compression flanges of the beams from
deflecting sideways. They should be held in position at distances
not exceeding twenty times the width of the flange, otherwise
the stress allowed should be reduced as per table, page 75.

In some instances dgflection rather than adsolute stremgth,
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-
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tion exceeds yl4th of the distance between supports, or y;th ot
an inch per foot of this distance, there is danger of the ceiling
cracking. This limit is indicated in the following tables by cross
lines, beyond which the beams should not be used, if 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 ; con-
sequently, 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 vequired load. See example I'11, page 75.

A table of deflections of Carnegie sections is given on page
76. It may generally be assumed, both for rolled and built
beams that the above limit is not exceeded so long as the, depth
of the beam is not less than Jsth of the distance between sup-
ports ( 5§ inch per foot).

Inasmuch as the carrying capacity of beams increases largely
with their depth, and it is therefore economical to use the 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 89 to g6, inclusive, for 1-Beams give the
proper spacing, center to center of beams, for loads varying from
100 to 175 lbs. per square foot, and for spans ranging in length
from 5 to 30 feet. The spacing of beams is inversely propor-
tionate 1o the loads ; therefore, for a load not given in the table,
as for instance, 200 lbs. per square foot, divide the spaces
given lor 100 |bs. per square foot by 2, ete. )
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EXAMPLES OF APPLICATION OF TABLES.

I. 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 ?

Answwer : The spacing of floor beams for brick arches, asstated
above should not exceed 6 feet. Referring to pages 93 and o4,
we find the deepest 1-Beam corresponding to this space (above
horizontal cross lines) to be a @” I, 21.0 lbs. 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 Ibs., 23 feet long, ora 15"
I, 42 1bs., 16 feet long will answer. By using the former the
number of supporting columns will be reduced, but the weight
of the girders increased. The relative cost must be determined
by the circumstances of the case, £ 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
feet long.

II. 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
load of 17 tons, the weight of the beam included ?

Awnswer ; From the table of safe loads of I-HBeams a 15" I, 42
Ibs., 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 o.20 tons to the load. Hence, for 1.29 tons, we must in-
crease the weight per foot of beam by I.29--0.20=6.4 Ibs.
i. ¢., the beam required should weigh 424-6.4:=48.6 lbs. per
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-

foot, but as this weight is not rolled the beam to be used should
weigh 50 lbs.

III. What load uniformly distributed, including its own
weight, will a 15” I-Beam, weighing 60.0 lbs. 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

2
page 73 will hc”;;#-um tons.

BEAMS WITHOUT LATERAL SUPPORT.

gl - o Pmporm; r:::tbgl:r: LI:J:: Forming
20 times flange width. Whole tabular load.
3‘0 i i wi ! I’d it I
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DEFLECTION COEFFICIENTS FOR CARNEGIE
SHAPES, GIVEN IN 64ths OF AN INCH.

DISTANCE BETWEEN SUPPORTS, IN FEET.

(aaffniant

Index. | ‘ f |
6 | 8| 10|12 14|18 ‘ 18 | 20 | 22

- e il s

0.8 .|381]67.8 ‘ 105.9 | 1525 207.6| R71.2 | 343.2 423.7-l 5127
0. 8.. | 208 | 53.0 ‘ 82.8‘ 119.2| 162.2| 211.8| 26€8.1 331.0{ 400.5
|

| DISTANCE BETWEEN SUPPORTS, IN FEET.

(nefRniant

Index.

: :
24 | 28 | 28

[
[
[

30 | 32 | 34 | 36 | 38 | 40

l
0.8. . |610.2|716.1 | 830.5 953.4|1085.0 1225.01 1373.0| 1530.  1695.
0. 8., |476.6 |559.4 | 6488 744.8| 847.4| 956.6/1073.00 1195. 1324,

Figures given opposite C. S. and C’, S. are the deflection co-
efficients for steel shapes, subject to transverse strain for varying
spans, under their maximum uniformly distributed safe loads,
derived from a fibre stress of 16000 and 12500 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, etc. For
those Beams having unsymmetrical axes, such as Tees, Angles,
etc., divide by twice the greatest. distance of the neutral axis
from the outside fibre.

ExAMPLE :—Required the deflection of a 127/ I-Beam, 31.5
Ibs., 20 ft. span under its maximum uniformly distributed safe
load of 9.59 tons, as given on page 77. The above tables give
423.7 as the deflection coefficient ; dividing this by 12, gives
35.3 as the required deflection in 64ths of an inch.

For deflections due to different systems of loading, see page 102.
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SAFE LOADS, UNIFORMLY DISTRIBUTED,
FOR BTANDARD AND SPECIAL
I-BEAMS.
IN TONS OF 2,000 LBS

Ib.

207 T E.g 18" 1 ‘"Ei? 15" T
&
3

5 o
Bllbs.| 65 55 80 lbs. 60 Ibs, | 42
prom] Ibs, E g 1bs, E Special| HM4 1be.

\77.33 53 65.18(51.98 44 30.20| .89 |47.04 s&os'ws
13 |71.38 48 |60.16/47.98 40 36.27) .36 [43.51/33.31 2417
55.8714456 37 33.68) 34 404030932244 .
5214|4159 35 |3143) 31 |37.71 2337 20.94
4388(3899| 33 2047 as.smmlwn
46.01(36.69| 31 |27.74] 28 |33.27 2547|1848
43.45(34.66| 20 |26.19

31.42(24.08 17.45
4117/3283 28 (2482 25 |2077/2279/16.53)
30.11/31.10. .

28

% 2828218511571|.
37.24(20.70| 25 |22.45

24

23

22

2
Add for

[

kol se Rigk i L.-:m“‘“:;'a;h,

26.94/20.62 1496 .19
85.55/28.85 . 95.7119.68/14.28 18
2742/ . 24.50(18.83/13.66 .17
32,50 2599 .

31.29 495| 21 1886 .19 [22.6817.92/1257, .
30.08/23.99| 20 |18.14 .18 3176
28.57/23.10 .19 1746/ 17 2095 lmiu.u. 14
27.93/22.28' .19 1684 17 2020/15.47 1122 14
2697|2151 .18 | 1626 .16 19.51/14981033 .13
26072079 17 |15.72] .16 |18.86/14.431047] .13
25.232012| A7 1521 15 |1825/13.97/10.13) .18
190,00 24.44/19.49) .16 [14.73| .16 |17.68(13.58 9.asi A2
12812] 19 23701890 .16 | 1420 .14 |17.14/13.42] 052 .12
2720 19 200835 .15 1387 .14 16641274 924 A1
85 9651 .18 22351782 .15 |13.47| .13 |16.16 1es7| A1
36 278| A8 20731733 15 1310 A3 1&71|1203 Rt

Safe loads given include weigl?oﬁ)enn: Maximum fiber stress,
16,000 lbs. per square inch,

832:32 bhiglpiks

38.67
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32,00
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SAFE LOADS, UNIFORMLY DISTRIBUTED,

FOR STANDARD AND SPECIAL

I-BEAMS.
IN TONS OF 2,000 LBS.

- 23 I£i: -iﬁil o |22
;g I 1 10" 1 i 9 1 ;Eg;é g1 ‘EE
i Wi | 8t5 -§§ % -Egl oy |& g% o |&
‘gispmul.! be |FE e EJ Ibs, agl‘* Ibs. g’g
12! 1992 | 1599 |.26; 1085 |2 830 20| 5 1517 a2
13| 1839 | 1476 | 24| 1002 |20 274 |.18| 6| 1264 |35
14| 17.08 [ 1370 [23| 930 |.19| 7.9 |47| 7| 1084 |30
15| 1594 | 1279 | 21| 868 17| 671 |.6| 8| 948 |28
161494 | 1199 (20| 814 |16 629 |5 9 843 |28
! 1006 | 1129 | 19| 766 | 15| s |aa]10| 750 2
18| 19.28 | 10.66 | 18| 724 | 14| 559 |.A3[11| 690 .19
10 1258 | 1010 |A7| 686 |.14| 580 |.g2]|12| 632 .18
20| 11.95 | 959 [.16| 651 |.13| 508 |.12|13 | 6583 | .16
211198 | 914 |45 620 |.12| 479 |.At]14 | 542 |15
22 1087 | 872 |.14| 59 |.a2| a8 [a1|15| 508 |44
23 1039 | 834 |.14| 566 [.11] 438 [a0|16| 47 |3
24| 996| 7.00 |.13| 543 [.41] 419 [g0)17| 448 a2
95 056 | 76748 521 |10 408 |09f18 ]| 42t .12
9| 919 788 |12| 501 |10 3z || s
27' 885 | 711 (42| 482 [.d0| 378 |.00)20| 37 |41
98| 854 | 6.85|.41| 465 (.00 359 |.08|21| 861 /.10
20| 824 | 662 [.11] 449 |.09| 847 |08 . | .
30| 707| 640 1| 43¢ 00| 336 08| .| . .. |

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

FOR STANDARD I-BEAMS.

IN TONS OF 2,000 LBS.

B2\ 71 |58 01 |58| o1 (58] 01 28| 91 2R
Bl \WEiG ERLCC RV CIERD
S R R Y R
2z 23 23 22 e 232
5| 1104 | 36| 775 | 81| 516 [ 26| 348 | 21| 176 | .16
6| 920 | .30 646 | 26| 430 | 22| 265 | 48| 147 \.13
7| 7.80|.26) 554 | 22| 369 | 19| 227 | .15 1.28 | .11 -
8| 690 (.23 486 | .19 828 | 16| 199 | 13 { 1.10 | .10
9| 613 |.20 431 | 47| 287 | 14| 177 |12 098

10| 552 | .18| 888 | 16| 258 |.13| 150 | .11/ 088 | .
11| 502| 16| 852 | 14| 235 | 12| 145 | .10 | 080 | .07
12| 460 .15 328 | 13| 215 | 11| 138 [ .09 | 073 | .07
19| 425 | 14| 298 | 12| 198 |.10| 122 | .08 | 063 | .06
14| 394|483 277 | 1! 184 [ 09| 114 | .08 0.63 | .06
15| 368 |.12| 258 |.10| 172 |.09] 1.06 | .07| 059 |.05
16| 345 |.11/ 242 | 10| 161 |.08] 099 | .07| 055 | .05
17| 825 | .11 228 |.09| 152 |.08| 094 |.06| 052

18| 807 |.10| 245 | .09 | 143 | .07 | 088 | .06 049 | .04
19| 291 |.09) 204 | 08| 1.36 | .07 | 08¢ | .06 046 | .04
20| 276|.09| 194 | 08| 1.29 | .07 | 080 | .05 | 044 | .04
21| 263[.09| 1.8 | 07| 128 | 06| 076 | .05 042 | .04

Safe loads given include weight of beam. Maximum fiber stress,

16,000 1bs. per square inch,
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SAFE LOADS, UNIFORMLY DISTRIBUTED,
FOR STANDARD CHANNELS.

IN TONS OF 2,000 LBS.

. =3 =3 o 7 O =3
e gra i od e @

b & &
HBHIETH IR IEE
10 |2228) 39 |11.99| 32 | 744 | 26 | 56t | 2t
11 [2020] 35 |1035| 29 | 649 | 24 | 510 | 2
12 [1852| 33 | 949| 26 | 595 | 22 | 468 20
18 |1710| 30 | 876 24 | 549 | 20 | 432 | .18
14 |1587| 28 | 814| 28 | 510 49 | 40t | .17
5 (1482 | 26 | 750 | 21 | 4% | a7 | 874 | .16
16 (1389 | .24 | 7.42| 20 | 446 | 6 | 851 | .15
17 (1307 23 | 670 | 48 | 420 [ .45 [ 830 | .14
18 |1235| 22 | 633 .18 | 296 | .14 | 342 | .13
19 |11.70 | 21 | 599 .47 | 376 | 14 | 295 | .12
20 11| 20 | 570 | 46 | 857 | a3 | 281 | .2
ot 1058 19 | 542 | 45 | 240 | 2 | 267 | .11
20 1040 .8 | 548 | .4 | 324 | 42 | 285 | 1
28 | 066 | a7 | 495 a4 | 310 41 | 244 | 0
o | 926 46 | 475| 13 | 297 | a1 | 234 | .10
2 | 889 .16 | 456 | .13 | 285 | 10 | 224 | .09
2% | 855 .5 | 498 | .12 | 274 | .10 | 216 | .09
97 | 823 | .4 | 42| 2 [ 264 0 | 208 .00
28 | 794 a4 | 407| A1 | 255 | .09 | 200 .08
20 | 766 .13 | 393| .11 | 246 | .09 | 193 | .08
80 | 741 43 | 380| .11 | 298| .09 | 187 | .08

Safe loads given include weight of channel.
16,000 1bs. per square inch,

Maximum fiber stress,
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SAFE LOADS, UNIFORMLY DISTRIBUTED,
FOR STANDARD CHANNELS.

IN TONS OF 2,000 LBS.

1norease in weight.

Add for every Ib.

=
EE
g.

«l

Increass 1n

:eﬂ £

o
Lo

s
3
m

800
1bs,

12,69
12,53
2.39
2.7
215

12,05
1.96
1.87
1.79
1.72

6.68
5.57
477
26 | 4,18
23 3.7

21 | 3.34

Euh

19 | 3.04
18 278

16 | 257

13! 2,00
12 i 1.96
1186

A1 176
Al 167

10159
10/ 152
09145
09139
08134

4228 4

|
11!
!

86

16

151,93

4,62
3.85
3.80
2.80
2.57
2.31

210

Add for every Ih,

increase in weight.

Fg
Add for every b

=]
=
5}
-
=3
o
o

26 | 2.63 | .22

I
2‘%1 A9
1.98| .16
176 14

1.58| .13 |

|
{144

140178 !
15(239 ) 13/ 165

2

A1

1.54 |
1.44

13| 1.8
1212 .
A1l 118
10| 1.05

10 .99;

BB

.06

inorease in weight.

06 |

o
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= ek _g §
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Safe loads given include weight of channel. Maximum fiber stress,
16,000 lbs. per square inch,
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SAFE LOADS, IN TONS OF 2,000 POUNDS, UNI-
FORMLY DISTRI%UB’I‘AERDé FOR CARNEGIE

DISTANCE BETWEEN SUFPORTS, IN FEET.
} 4 5 6 i 8 9 |10 |12 | 14 | 18

8.44| 6,75 563| 4.82| 4.22| 8,75 3.38) 2.81 | .41 | 211
9.83| 7.86 6.55| b.61| 4.91 | 4.37| 3.93| 3.28 | 2.81 | 2.46
11.22) 898 7.48| 6.41 | 5.61 | 4.99| 4.49| 3.74 | 3.21 | 2.81

11.55| 9.24] 7.70| 6.60 | 5,77 | 5,13 | 4.62 | 3.85 | 3.30| 2.89
12.82/10.26] 855/ 7.33| 6.41 | 570! 5.13| 4.27| 3.66| 3.21
14.10/11.28 9.40| 8.06 7.05 | 6.27 | 5.64 | 4.70 | 4.08| 3.52

(14.04/11.23] 9,36/ 8.02| 7.02| 6,24 5.61| 4.68| 4.01 | 3.51
115.22/12.18/10.15| 8.70| 7.61 6.77 6.09( 5,07 | 4.35| 3.81
18.4013.12.10.93| 0.37| 8.20| 7.20| 6,66 5.47 | 4.69 | 4,10

534| 4.27| 3.56 8.05| 2.67 2.3?{2.13 178 1.52
639 5.11| 426, 3.65| 3.19| 2.84 2.55| 2.13| 1.82
744 595 4.96) 425 8.72| 3.31 | 297 | 248 | 212

7.67| 6.14] 512] 439| 3.84 | 3.41| 3,07 2.56( 2.19
8.62| 6.90] 575 4.93| 4.31| 3.83| 3.45 | 2.87 | 2.46
9.57| 7.66) 6,38 547 | 4.79 | 425 3.83 | 3.19 | 2.74

0.47| 7.58) 6.32| 541 | 4.74| 421 | 3.79| 8.16| 271
10.34| 827 6.89] 591 5.17 | 4.59 | 4.14 | 8.45| 2.95
11.20] 8,96 7.47| 640 560 4.98 | 4.48| 3,73 | 3.20 |

3.14| 251 2.09| 1.79| 1.57 | 1.39 | 1.26 105, 0.90
3.91| 3.13| 2.61| 2.24| 1.96( 1.74 | 1,56 1.30| 1.12
| 4.68 3.74 3.12 26?'234 2.08 | 1.87| 1.66 1.34

4.83 3.86/ 322 276 2.41| 214 1.93 161 1.38
5.50| 4.40 3.67 314' 27| 2.44( 220 183 1,57
6.18] 4.94] 4.12| 853 3.00| 2.74| 247 2.06 1.76

805[ 434! 4.03| 348 3.02| 2.60| 2.42 2.02| 1.73
665 532 4.43 8.80! 3.33| 2,96| 2.66| 2.22 ;g_?

726[ 581 4.84) 4.15( 3.63| 3.23| 290 242
0.55

1.93) 1.54 1.28' 1,10/ 0.96| 0.86 0.7 0.64
238 190 1.58| 1.36) 1.19) 1.06| 095 0.79 0.68

258I 2.06! 17‘-‘] 147 1.29| 1.14| 1.03 0.86}0.74 0.64
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298 238 198 1.70 149 1.32] 1.19 0.99 | 0.85 0.74

3 SDGI 2.45) 2,04 1.75| 1.53 | 1.36| 1.22] 1.02| 0.88| 0.7

3 343 2.74| 2.28 196 171 152|137 1.14 1 0.98] 0.86

Safe loads given include weight of Z-bar, Maximum fiber stress,
12,000 lbs, per square inch,

o
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THE CARNEGIE STEEL COMPANY, LIMITED,

SAFE LOADS, IN TONS OF 2,000 POUNDS, UNI-
FORMLY DISTRIBUTED, FOR STANDARD
AND SPECIAL ANGLES, WITH
EQUAL LEGS.

| DISTANCE BETWEEN SUPPORTS, IN FEET,
[1| | 8 |4‘5[8|'i|8|9|10

6 <6 x73056 [15.28 10, 6 611 50 437 3.82 3.40 '3.08
6 16 71628 | 814 | b, 326 271 233 204 181 1.63
*5 b x742068 1034 | 6. 414 345 295 259 2:30 2,07
%5 x5 x36 9.68 | 484 | 8. |1ss 121 (108 0.97

4 x4 x}312.04 | 6.02 | 4,

4 fg 516 | 258 | 1
8,4:3}51( 319,00 | 450 | 8
314x314x3%| 4.60 |
3 x3 x36 520
3 x3 xy| 232
23/x23¢x %4 | 3,56 | 1.
*230x23(x (| 1,92
2152%x14| 292 | 1.
2153 x| 1,60
910 @ x 232\
*2};{!2%!% ‘

Size of Angle.

|
2

.

b
1,
L.
1
0.

TO—5o 0O |

5‘.«5 ?-33’5833 BBHE 82 t.‘a...,.q

—

0.

.

g SEHE B3] 25T U8 8BRS

o oo

& &
g &

—
(==}

1
0.
1
0.

EEF 2!%8?2

Y T—¥—]
S
(]

58 10
89 0.
48 0
73 0

0

o 5T BRER BREE -

0.21 018 0.16 Iﬂﬂ 0.13

0

0 0.27 023 0.20 0.8 0,16
{0.15 10,13 |0.11 10,095 0,0840.076
130 10.24 10.20 0.17 [0.15 0.13 0.12
0.14 (011 (0,093 0,080 0.0700.0620.056

049 | |

0
0.
0.
0.

2 x
2 :2 xf": 0.76
130x13¢ x5 1,20
13¢x13¢ x| 0.56 |

134x1%4x34| 0.76
}éx}éxﬁ gﬁ
i o
* 16xl 16x5 0.86
*1 1601 14x 14| 0.16
l/éxl/ﬁ:}? 0.22
1 1 x34| 012
* 13
* ;/zéx %6:1“3 %092 0.

3 x %{xy’g 0.096 0,048

pc.pca oo o
oo oooe oo

0.
0.
0.
0.

0; 0.5 0.13 0.1 0.0950.0840.076
014 (0.1040.0830.0690.059 0,052 0.046 0,042
0.15 |0.109/0.087/0.073 0.062 0.055 0.0480.044
0.065,0.0490.03 omomumumam

012 10.0870.0700,0580.0500.044(0.0390.035
0,052 0.039.0.031/0.026.0.022.0,020 0.0170,018
075 0.05610,045,0.037/0.032 0.08.0.025,0,022
0410051 002500210 ms‘amao.ommz

oo
S oRRE B3RS B85 83

coce oo
g 8~3
Poh Do
E::

.044/0.033,0.026/0.022.0.0190.017/0.015 0,013
00310023]001 0.015/0.013 0.012,0.0100.009
0.032 0.024,0.01 0.01 0.014.0,012:0.0110.010
3x 3¢x14| 0,068 0,034 002300170.0140.01 001 0.009,0.0080.007
* 56x 36x4| 0,041 0.022f 0.01510.011/0.009/0.0 0.005/0.005/0.004
Safe loads given include weight of Angle. Maxmmm fiber stress,

12,000 lbs per square inch. Neuatral axis through center of
gravity parallel to one leg. Angles marked * are special.
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THE

CARNEGIE STEEL

COMPANY,

LIMITED.

SAFE LOADS, IN TONS OF 2,000 POUNDS, UNI-
FORMLY DISTRIBUTED, FOR STANDARD
AND SPECIAL ANGLES

UNEQUAL LEGS.

WITH
LONG LEG VERTICAL.

DISTANCE BETWEAN SUPPORTS, IN FERT.

Sizs of Augle.
EEE D

3

[

ls' % T
§ 98,60 14,30
6 x4 x34|13.28 6,64
6 x814x74|27.02 13.96
B x3'4x34/13.00 6.50

g 1096 998
W 134|936 468
5 s34 1052
b lS}‘i}i, 9.16]
5 8 x}] 17.80
5 8 l"ag| ?.Bﬂl
*10xd x}}14.48
#1483 x35 732
% x3ux}ii11.68
* 1812034 6.00
4 8 xH 11.43!
4 i 192
814x8 x41 3.80:
303 x| 380
814:214x}3| 7.40
815x214x1{ | 3.00
"3'{!2 x'[“.I 520
S x| 252
3 @%ng 460
8 <2kl 224
3 .2 xi 400
*3 x2 1('4’l 1.92|
2142 x4 280
9158 x| 1.16]
#2101 14x 04| 2.86]
RN xl Yaxqly 0.92]!
2 xl}ﬁx_'.fi 0.92 046
*2 xligxd| 0.72) 0.36
*136:1 xif| 0.36) 0.8
g0 a34) 0.4 0.12]

2.30
112
2,00,
096
140
0.58
118
0.46/

[—

314l (42.99(21.16 14.11
20,04 m.ue} 6.68

9.53
443
9.31
433
6.65
312

3.83
1.64
2.93
1.28
247
1.00
1.73
0.84

1.53
0.75

110,58
5.01
7.15
3.92

]

Bik 2k snhe Bhn 2E2kE

0.63

56
1.33 1,00| 0.80

8.46
4.01
572
2,66

0.64| 0.48| 0.38

0.93

L 0.70

0,

1.23
0.50

0.87

| 077

0.42|

0.7
| 0.67|
032

0.32
0.57
0.27

0.56| 0.47 | 0.40

0.39 0.29 0.23
0.79| 0.59
031/ 0.23

031
0.24
0.12

1023
U.lBl
0.0

0.47
0.16
0.18
0.14
0.07

0.08' 0.06| 0.05

019 0.17|

0.15

‘ 0.39
| 0.156
|

0.34
0.13

0.13

012/ 0,10

|0.03
0.04

0.06
0.08

po e
& EEl
S0 oo oo m |
SEx8d®
OO SN0 — IS0
JBRISW°

2k

RBRIS
TNEE g2

o
[=7]
i

0.32 028 025
058 051 046
028 0.25 0.2
0.50 | 0.4 0.40
024 021 0.1
0.35| 0.31 028
0.15| 0.18 0.12
0.30| 026 0.24
042| 0.10 0.09
0.12| 0.10 0.09
0.09| 0.08 0.07
0.04! 0.04 0.08
0.03' 0.03 0.02

Safe loads given include weight of Angle. Maximum fiber stress, 12,000 Ths.
per square inch, Neutral axis through center of gravity parallel to short leg,

Angles marked ® are special,




THE CARNEGIE STEEL COMPANY, LIMITED.,

SAFH LOADS, IN TONS OF 2,000 POUNDS, UNI-
FORMLY DISTRIB'UTED FOR STANDARD
AND SPECIAL ANGLEIS, WITH

UNEQUAL LEGS.

SHORT LEG VERTICAL.
el DISTANOE BETWEER SUPPORTS, IN FRET.
Ti=lig s|4lsjal7
%7 x81xl |11.84]5.92 [ 3.95 [ 2.96 | 2.37 | 1.97 | 1,69
*¥7  x3%xyy| 588294 | 1.96 | 1.47 [ 1.18| 0.98 | 0.84
6 x4 x7 .13.55|6.78 452 (839|271 |2.26|1.04
6 x4 x34 6.40'3.20 213 | 1.60 | 1.28 | 1,07 | 0.91
6 x3ax7 1036 5,18 | 8.45 | 2,69 | 2,07 | 1.73 | 1.48 |
6 xB14x34 4.92| 2.46 1.ﬁ4|123 0.98 | 0,82 0?0‘

Sizo of Angle.

B©
i
o

'F

2R ITRE 2IFE

e —

=
=
1:;:— oo

*5 x4 1A1324 6.62 | 441 | 331 25512.2l 1.8

5 a4 x36 6.28 314|200 | 157

5 x334x7 10.08) 5.04 | 336 | 252 | 2.02
5 x3)4x% 484|242| 161 121 0.96 0.81 o.s
5 8" xi3 696 348 232 174 1.39 1.6 0.99 | 087 0.7 0.70
B x3 x| 800 150 | 1.00 075 0.60 050 043 0.38 033 030
%4143 x33| 6.84]3.42 228 | 1.71 [ 1.37 | 1.14 | 0.98 | 0,86 0.76 | 0.68
*4143 x34 852 1.76 | 1.17| 0.88| 0.70| 059 | 0,50 | 0. .
*4 x33x14| 920 4.60 | .07 230 | 1.84 | 153 | 131 | 1.15|1.02 092
*4 814x34 472|236 | 157 L18| 094 | 0.79 | 0.67 059 0.52|u47
4 x3 xi 6.72/8.36|224| 1.68 134112096 0.
4 x3 xpf 296/1.48) 097 0.74 059 | 0.49 | 0420
815x3 xi3 6.60/8.30|2.20 1.65 1.32)1.10| 0.94 0.
8158 xf; 288|144 0.7 | 0.58 | 0.48 0.4l|0
$14x214x11| 8.96 1.32| 0.99 | 0.79| 0.66 | 0.57 |o0.
815x2%4x1{ | 1.64(0.82 | 055 | 0.41 | 033 | 0.27 | 0.23 0.
#330:2  x 0.71 | 0.53| 042 0.35 | 0.30 |0.27
#3102 35| 0.26 | 021 | 0.17 | 0.15 013|012 0.10
8 2%t 1,09 | 082 0.66| 0.5 | 0.47 |0.41 0,36/ 0.33
3 2%y 053 | 040 | 0.32| 0.27| 023 020/0.18|0.16
#§ 2 i 0.63| 0.47 038|031 | 0.27 024 0.
¥ 52 i 023 | 018 0.15| 0.13 | 0.12/0,
0.26 0.57| 0.3 026023 3
0
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-
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=
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020 0.16]0.13 | 0.11 010
0.52 | 0.35 | 0.26 | 0.21 | 0.17 | 0.15 | 0.13 /0.
022 0.15 | 0.11 | 0.09 | 0.07 | 0.06 | 0,06 |0,

0.24|0.16 | 012 0.10| 0.08| 0.07 | 0.06 0.
0.18 | 0.12 | 0,09 | 0.07 | 0.06 | 0.05 | 0.05/0.
0.10| 0.07 | 0.05 | 0.04 | 0.03| 0.03|0.02|0.
*36x1 x| 0.12{0.06] 0,04 | 0.03 | 0.02 0.02 ] 0.02 /0,01 ] 0.01 /0,01

Safe loads given include weight of Angle, Maximum fiber stress, 12,000 Ibs,
per square inch, Neutral axis through center of gravity parallel to long leg,
Angles marked * are special,
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THE CARNEGIE STEEL COMPANY, LIMITED.

s, N —

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

&sn nght DISTANCE BETWEEN SUPPORTS, IN FEET.

ia;?mm ﬁenul 1|2 |8|a|6]|6|7 8|0 |10
5 x3 | 136 | 472|236 157|118 0.94| 079 0.67| 059 | 0.52 | 0.47
5 32| 110 | 344|172/ 1.15] 0.86| 0.69| 0.57 0.49| 043 0.38 | 0.34
DOL) 108 | 852426 284|213 170 142 122 1.07 095 03
45587 | 85 | 324/ 162(1.08 081 065 0.54 0145 041036032
058 | 100 | 376|185 135 094|075 0.63] 054 0.47 | 042 038
455,232 80 | 224| 1112075/ 056045 0.37 032 0.28|0.25 022
435:23; 93 | 260 1.30(0.87/ 0.65 052 0.43 0.37 0.33|029 026
€557 156 1240/ 620413 3.10 248 207 177 15 18| 14
4 55 1120 | 972(486 324 248/ 194 1.62(1.39 122 1.08| 0.7
& 37| 146 (10.20(5.10/3.40| 2,55/ 204 170|146 128|113 | 1.02
4 3| 114 | 7.92|3.96 264|198/ 158 1.32(1.13] 0.99| 0.8 079
4 47| 187 | 8.08|4.04/2.69(2.02/ 163 1.35 115/ 1.01|0.90 081
& 4 | 109 | 656328/2.19 1.64] 131 1.09 094 082|073 0,68
4 3 | 93 | 852|176/ 1.17| 088070 059 0,50 0.44|039 0.35
4 21| 86 | 248 124 0.83 0.62 050 0.41/035 0.31 028025
& 217 73 | 220(110[0.73) 055 0.44 0.37 031\&23 024022
4 2% 58 | 1.68 084 056] 0.42 0.31] 028 024/ 0.21 0,19 047
4 52" 79 | 1,60 0.80 053/ 0.40/0.32 0.27 023 020 0.8 0.6
4 2 | 66 | 136068045 0.34 027023 0.19 0.17|0.15 0.14
B | 128 | 7.92 396264 198 158 192113 0.99 038|079
sy, | 99 | 62002.10(2.07] 155/ 124/ 1.0 089 078/ 0.9 | 062
WO 117 | 608204208 152 122 101087 076|068 0
317,337 92 47hl 159/ 1119/ 0.95 079, 0.68 0.60| 053 |0.48
312,85 | 68 I13{5 124|093 074 0621058 047 041 037
3148 | 1073 | 5720286/ 1.91| 143 1.14) 095 082! 0.72| 0.64| 057
358 | 109 | 452(2.26/151] 1113 0.90) 0.75( 065/ 0.57| 050 | 0.45
3153 | 85 | 352 176|1.17| 0.8 070| 059 0,50 0.44 039|035
3153 | 78 |288]1.44]096] 072 053] 0.48 0.41| 0.36(0.32(0:29
3 a4 |8 | 776|888 250| 1.04 155 120 1.1 097| 086|078
&) ot ‘ 106 | 7.12| 56/2.37| 178 142, 1.19| 1,02 0.890.79 | 0.71
3 «4 | 93 | 628/314/2.00] 157|126 1.05/090 079 070 0.63
$ 233 109 | 5.96|2981.99 149 1.19] 0:99) 085 0.75 0,68 0.60
3 3| 98 5.481274 1.83) 1.87) 110/ 091 0.78 089 0,61 | 055
3 33| 85 | 484|242 161 L2l 097 081 09 061 054 048
3 3 | 100 | 4401220/ 147| 1.10| 088! 0.73| 063/ 0.55 049 044
Safe loads given include weig weight of Tee. Maximum fiber stress,

12,000 lbs. 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.—Continued.

Size Weight DISTANCE BETWEEN SUPPORTS, IN FEET, . X
bym'f:nxz!s4_5_a7s_sw
3 8 0.1 |4.04|2.02(1.35)1.01 | 0.81 | 0.67 | 0.58 | 0.51 | 0.45 | 0.40
3 8 78 |844(1.72{1.15|0.86 | 0.69|0.57 | 0.49|0.43 | 0.38 | 0.34
3 8 6.6 [2.96(1.48/0.99]0.741059(0.49(0.42(0.3710.33 | 0.30
3 21| 72 |240[1.20({0.80]0.60 | 0.48|0.40(0,84|0.300.270.24
3 «21:| 61 |2.08]1.04(0.69)0.52(0.42|0.35'0.80)0.2610.2310.21
232 74 13.00]1.50{1.00|0.75 | 0.60|0.50 | 0.43 | 0.38 | 0.33 | 0.30
23x13 6,6 [2.00]1.00) 0.67|0.50|0.40(0.330.20|0.25|0.22|0.20
212:3 | 7.2 |848(1.74/1.16|0.87 [0.70|0.58 | 0.50 | 0.44 | 0.39 | 0.35
213 | 61 13.04|1.52(1.01]0.76 | 0.61|0.51 043 0,98 0.340.30

2123 | 67 |292|1.46)0.97(0.73 | 0.58|0.49|0.42 087 |0.32/0.20
216x2% | 58 240/1.20(0.80|0.60 |0.48 0.40(0.34 | 0.30 027 | 0.24
21ax2% | 64 236(1.18|0.79(0.59 |0.47 | 0.39 | 0.34 | 0.30 |0.26 | 0.24

214x2% | 55 |2,00(1.000.67(0.50|0.40]0.33 ) 0.20{0.25(0.220.20
231y | 20 10.36(0.18/0.12(0.09(0.07 | 0.06|0.05 | 0.04 | 0.04 | 0.03
21x21 | 49 1,68/ 0.84 0.56|042)0.34|0.28(0.24(0.21 |0.19|0.17

210x2% | 41 [1.28/0.64|0.43|0.32026 0.210.18/0.16]0.14 0,13 '
2 2 | 43 [1.92/0.66]044]033(0.26|0.22/0.19/047 0.5 0.3
2 22 | 87 [1.00/050]0.33]025]0:20 070,14 |0.13]0.110;10
2 Ay 31 [0:60/030]0.20/015]0.12 0.10(0090.08]0.07 | 006
1% | 81 [076/0.38]0.25 049|0.15 0.13]0.11 |0.10 o.osiom
1301 | 36 |060[0.30/020|0.15|0.12| 0,10 0.09 | 0.08|0.07| 0.06

131 | 1.94 [032/0.16|0.11|0.08|0.06|0.05|0.05 | 0.04 | 0.04 | 003
14x1%| 26 |056(0280.19]0.14 0.1 0.090.08| 0.07| 0.06 | 0.05
12551 %% | 1.84 [044|0220.15]0.11]0.09|0.07 | 0.06 | 0.05| 0.05 | 0.04

13615 | 30 048024 [0.16] 042/ c.10/0.08]0.07| 0,06 0.05| 0.0
135113 | 224 |0.40/020(0.13/0.100.08|0.07 | 0.06 | 0.05 | 0.04 | 0.04
13413 | 1.73 |02 0.16(0.11|0.08| 0.08 0.05| 0.05 | 0.04  0.04
114x135 | 1.3 |0.20(0.10|0.07 0.05 0.04 |0.030.03|0.02 0.02

1%x 3| 193 [0.12]0.06]0.04]0.03|0.02]0.02/002|0.01|0.01

14x13¢ | 2.04 (040 0.20]0.13|0.10|0.08|0.07 | 0.06 | 0.05 | 0,04

11¢x11¢ | 168 |0.28/0.140.0910.07 0.06|0.05 | 0.04 0,03 0,03

1751%] 112 |032 0.6 0.11 | 0.08 | 0.06] 0.05 | 0.05 | 0.04 0.04
05 0.04

t o | 128 020 0100070 008/ 0.03] 0.02 aee'oue
i« 087 |012/008/004 008 002/002|002]001 001 001

Safe loads given include weight of Tee. Maximum fiber stress,
12,000 lbs. per square inch.
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THE

CARNEGIE BTEEL COMPANY,

LIMITED.

SAFE LOADS, IN TONS OF 2,000 POUNDS, UNI-
FORMLY DISTRIBUTED, FOR CARNEGIE
DECK BEAMS AND BULB ANGLES.

oM, 108,

Depth of

Maximum Fiber Stress, 12,000 Ibs. per square inch.

D!GK_BIIKS—DIEHKUI BETWEEN SUPPORTS, IN FEET,

}7

828

rer ey

S~ oDo o
oo
=
—_—
on

15.30

17 10 14.66
14,11 12,09
13.03 | 11.17
11.82 (10,13
9.38| 804
812| 6.96
7.78| 6.67
6.44| 552

12821140

10.58 | 9.41
9.77| 8.69
8.86| 7.83
7.04| 6.26
6.09| 541
5.84| 519
4.83| 429

10

1026
8.46

2000 00 P o ST NI
SSE[NEIW

12 |

8,55
7.056
6.52
591
4.69
4.06
3.69
3.22
274
242

14

16

-
[+

7.33
6.05
5.59
5.06
4,02
348
3.34
2.76
2.35
207

6.41
5.20
4.89
4.43

o

T e e

=
=

per square inch.

185,70
27.23
30.00
26,00
24.48

18.11
11836
1530 |

——
(=R R Bt He oM - -]

BI!'L‘B alHGL!S—ll.nmnm Fibar Stress, 12.000 Tbs, por &

120,15 |
23.46 |

1411
13,08
11.82
9,38
811
7.79
| 6.44
1 648

457 391

342| 3.04

403 3.46| 3.02| 2.69

&

7.06
6.51
591
4,69
4.05
3.89
8.22
2,74
242

712
5.88
543

6.11
5.04
4.65
4,22

(= |

MR~ o

26.50
21.80
19,23
18.25
17.20
13.75
12,30
10.00

13.23 | 11.34

9.64| 826
7.80| 6.69
6.39| 5.48
5,03 4381
4.40| 3.77
3.77| 3.24
27| 232

9.93| 8.82
723 643
585( 520
4.79| 4.26
3.77 3.36
3.30| 2.93
2.83| 252
2031 181

1.35

LES—Mazimum Fiber Stress, 10,000 Ihs. per square insl

—

TN o
— 2
&

17.20

10,00

11,02| 945
803| 6.88
6,50 5.57

B2 | 4.56
19| 8.50

5
4
367 3.14
3.14| 2.69

| 226] 1.94| 1.69] 1.51

6.61
4.82
3.90
3.19
2.51
2.20
1.88
1.35

5.51
4.02
3.25
2,66
2.10
1.83
1.57

1.13 ]




THE CARNEGIE STEEL COMPANY, LIMITED.

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

Proper Distance in Feet, Center to Center of Beams.

3471 2071 |[18”L 167 I. 1207, 1071

éi 80 Ibs.| & mlu'mh. 42 |401bs.| M5

5| M (giat] e | B ISpecial Special| Ibs [Speciall Ibe.

12 | 1289 1086 |86.6 | 655 | 78.6|60.1 | 43.6 | 33.2 | 26.6| 181
13 | 100.8 | 92.6 (738 | 558 |67.0 | 51.3|37.2| 283|227 154
14 | 947 798|637 | 481 |57.7(44.2(82.1 |244|196| 133
15 | 825 695|565 41.9|50.3 3885|270 218 17.1]| 116
16 | 725 |61.1|487| 368 |44.2(83.8 (245 187 |15.0| 102

17 | 642 |54.1(43.2| 326 (892|30.0|21.7 (165 133| 9.0
18 | 57.8 (483 (385 | 201 |34.0(267 (104 (148|11.8) 80
19 | 514 (433 |346| 261 [81.3| 240174 132)|106| 72
20 | 464 (394 (312 236 (283 2.7 |157|120| 96| 65
21 | 421 |355(283| 214 (267|10.6 142|108 87| 5.9

| 384 323|258 195|234 17.0[180 99 79| 54
0.1 1206236 178 |214164[11.9) 90 73| 49
29 (972/217| 164 |196/150[109 83| 67| 45
207 |25.0 200 154 |181[189[104 | 77| 61| 42
185| 139 [16.7|12.8( 9.8| 7.1| 67| 88

2.5 [21.5(17.1| 129 (165(11.9| 86| 66| 63| 3.6
23.7 | 200|159 | 120 (144 |11.0] 80| 61| 49| 33
221 186 |14.8| 112 [185/103| 75 67| 46| 31
206 174 (139 105 (126 96| 7.0 53 43| 29

BrEy 2NERE
-
=

For load of 200 Ibs per square foot, divide the spacing given by 2.
Maximum fiber stress, 16,000 lbs. per square inch.
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THE CARNEGIE STEEL COMPANY, 'LIMITED.

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

Proper Distance in Feet, Center to Center of Beams.

|
1

§§ 97/ 1.\ 8/ 1.\ 71| 85| 5 L] 41 [ 8 I.

28 : ‘

Hoal e e ww e R

] S & | ‘

5| 805 | 607 | 42 | 810 | 208 | 127 | 70

6| 55.9 l 21 | %07 | 215 | 143 | 88 | 49

7l a1 | 810 | 25 | 1658 | 105 | 65 | 38

8 815 } 28,7 - [z 3 RS 8.1 5.0 2.8

9| 249 | 187 | 136 9.6 6.4 39 | 22
|

10 204 j 52 | oHESERESEE D S )ivEn ) 18

| 166 | 125 | 91 6.4 43 26 | 15

2] 140 | 105 77 5.4 3.6 22 | 12

13| 119 | 90 65 46 81| 19 | 10

| |

14| 108 ‘ % 5.6 40 | 26 | 16 | 09

N T R TR G T

6 79 | 59 | 43 | 30 20 |12 |

2| 70 | 58 | 88 | ar | 18 |/ 11 |

181" 62 47 3.4 1 i IR A

19 56 42 3.1 22 | 14

20 50 - O 19 13

o1 46 34 | 25 18 | 12
o 88 | 81 | 23 | 16 | 11

For load of 200 Ibs. per square foot, divide the spacing given by 2.
Maximum fiber stress, 16,000 Ibs. per square inch.
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THE CARNEGIE STEEL COMPANY, LIMITED,

SPACING OF STANDARD AND SPECIAL
I-BEAMS FOR UNIFORM LOAD OF

126 LBS. PER SQUARE FOOT.

Proper Distance in Feet, Oenter to Osnter of Beams.

Distancs between

e e el e
SREn iieni g Supports in foat,

17
18
19
20
21

30

2477 1.‘ 207 T. |18 L. 157 1. 127 1. 10771
80 bs.| 65 80 lbe |60 1bs, | 42 [401bs.| 31.5
SUIhq.s.] s, 55 Ibs, Special Spoial 1b&|31”dll. Ibs. 25 Ibs.
103.1 (869 |69.3 | 524 |62.0 481349 (266(21.3| 145
87.8 |74.1|50.0| 44.6 |53.6|41.0 /298 | 22.6|182| 123
75.8 |63.8|51.0| 385 |46.2 (854 (257 (195(157| 106
66.0 |55.6 | 44.4 | 385 (402|308 |223|17.0(187| 93
58.0 [48.9(39.0| 205 | 35.4 27,0 /19.6[150[12.0| 82
514 [43.3[34.6| 261 [81.424.0|174(132[106] 7.2
458 (38.6(80.8| 23.3 |27.9|21.4 (155 11.8' 94| 64
411 [84.6(27.7| 209 |25.0(192(139/106 85| 58
371 [81.3(25.0| 18.9 |22.6|174 (126 96| 7.7 52
337 (284 (226 171 (206|157 114 86| 7.0| 47
30.7 |258|20.6| 156 (187 (143|104 79| 63 43
281|287 (189 143 [171(13.1| 95| 72| 58| 89
258 [21.8(17.4| 184 [157(120| 87| 6.6| 64| 8.6
238 [20.0[16.0| 12.1 | 145 11.1 &1\ 62| 49| 384
220 [185 (148 112 (184|102 74| 67| 46| 81
204 |17.2 /137 | 103 |124| 9.5 &9| 53| 42| 29
19.0 (16,0 [127| 96 |115| 88| 64| 49| 89| 26
17.7 |149|118| 90 |108| 82| 6.0] 46/ 87| 25
16.5 | 13.9 11.1.| 84 (101 77 5.B| 42| 34| 23

I

For load of 250 1bs, per square foot, divide the spacing given by 2.
Maximum fiber stress, 16,000 lbs. per square inch.
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THE CARNEGIE STEEL COMPANY, LIMITED,

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

Proper Distance in Feet, Center to Oenter of Beams.

| 97 1. ! AR AN TS AN R AR EAR TS

T
3= .
| jE R || e R
i k
5 B44 43.6 l 35.4 248 16.5 102 56
6 447 [ BT U6 17.2 114 1 | 39
s 7| %29 | 24.8 180 | 126 84 652 | 29
8 22 190 | 138 97 | 64 4.0 22
9| 109 | 150 | 109 v 5.1 32 17

TSN -

w‘ 6 | 122 | 89 | 62 | 4t | 25 | 14

1 138 | 100 | 78 | &1 | 84 | a1 | 12

) 18 | 84 | 61 | 43 | 20 | 18 | 10

8| 96 | 72 52 | 87 | 24 | 15 | o8
: 4 83 | 6 [ as )| 32 | a8 | 43

5 72 | 54 | 39 | 28 b8 fratd

10 63 | 47 | 2¢ | 24 | 18 b
2l heal ae sy Dumete)’ gl YA NE D 5
T T A L ol AR

0 45 | 84 | 24 | 17|
m| 0 | 80| 226 | 18 | 10
ol 87 | 28 | 20 | 14 | o9
2o 33 | 25 | 18 | 13

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

‘ a2
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THE CARNEGIE STEEL OOMPANY, LIMITED.

SPACING OF STANDARD AND SPECIAL

'I-BEAMS FOR UNIFORM LOAD OF

150 LBS. PER SQUARE FOOT.

Proper Distance in Feet, Center to Center of Beams.

ié 4Ly 20T, 18747, 1577 1. 127 1. (1071,
fg

§g§' 80 lbs, :‘;‘?:,' fh:_ 85 Ihe. .25;;"3 m"’; & !;:’:‘:L ?’: 25 Iha,
12 | 859 | 724 |57.7| 487|524 401 291|221 |17.7 | 121
13 | 73.2 |61.7/492| 87.2 |44.7(342/248/189|151| 103
14 | 631 |53.2|425 | 821 (385|295 214 16.3 | 13.1 8.9
15 | 55.0 |46.3(37.0| 27.9 (335|257 186|142 114 77
16 | 483 1407325 245 /205 225|16.3(125/10.0 6.8
17 | 428 361|288 | 21.7 |261 |20.0 (145 11.0| 89 6.0
18 | 882 (322|257 19.4 (233|178 |129] 99| 7.9 53
19 | 843 [289|23.1| 174 (209|16.0|11.6| 88| 7.1 4.8
20 | 80.9 |26.1|208| 157 |18.9|145|105| 8.0 i4_ 43
of | 281 |237/189| 143 |171|131( 95| 72| 53 3.9
2 | 9256 (215(172| 130 |156|11.9| 87| 66| 53 3.6
23 | 234 (1971157 11.9 |143|109| 79| 6.0 49 33
24 | 215|181 (145| 109 (13.1(10.0]| 73| 55| 45 3.0
95 | 198 [167(138| 104 [121( 93| 67| 51| 41 2.8
26 | 183 | 154|123 99 /111 85| 62| 47| 38| 28
27 | 17.0 | 143 (114 861103 79| h7| 44| 35| 24
28 | 158 [ 13.3(10.6 80| 96| 73| 53| 41| 33 22
29 14.7 (124 9.9 75| 90| 69| 50| 38| 31 21
30 | 137|116 93 70| 84 64| 47| 35 I 2.9 1.9

For load of 300 Ibs per square foot, divide the spacing given by 2.
Maximum fiber stress, 16,000 1bs, per square inch.
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THE CARNEGIE STEEL COMPANY, LIMITED.

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

Proper Distance in Feet, Center to Oenter of Beams.

ES!' BAR BRSNS

s )

gy 2 l 18 ‘ 15 | 1225 ‘ 975 I 75 55
{ I Ihs The Tbe, Ths. Ibs. The.
5 sa7 | w05 | 205 | w7 | 7 | 85 |

6/ 378 | 281 | 205 | 143 9.5 5.9 3.3
7| 224 | 207 15.0 105 7.0 i3 24

1|5

gl 210 | 18 | 115 | 81 | 84 | 83 | 18
9 166 | 125 | o1 66 | 43 | 206 | 15
|
10| 184 | 100 | 74 52 84 | 2t | 12
1| 1114 | 88 | e1 | 43 | 28 | 18 | 10
12 93 7.0 51 | 'S8 CATE e e L
18| 79 |_60 | 44 | 31 | 20 | 18
14/ 69 | 52 | 38 : 28 | 18 | 11

15 60 & | zs | 23 |15 0.9
16| 58 | 40 29 ‘ 2.0 1.4

17| 47 | 35 | 26 | 18 | 12 ‘s
7o ¢ SR - R A Y G e

19| 87 | 28 20 ‘ O L T R

% 84 | 25 18 | 13 it ‘
st| %0 | 23 17 8 o (i Ll
s | 2 | a5 | 11

For load of 300 Ibs. per square foot, divide the spacing given by 2.
Maximum fiber stress, 16,000 Ibs. per square inch.
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THE CARNEGIE STEEL COMPANY, LIMITED

Proper Distance in Feei, Center to Center of Beams.

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

g5 (2471 2071 R AT 1277 1. 1071,
1bs, bis, 1bs. &
JElanoml o | [mmlom] @ o] as ]
12 | 737 | 621|495 | 37.4 |44.9(34.3|24.9 19.0[152| 108
13 | 627 |529(422| 319333203 |21.3/162|130| 88
14 | b41 |45.6|364| 275830 (253(183(139(112| 76
15 | 47.1 307 [817| 289 [237(220(159(122| 98| 66
16 | 414 [349(278| 21.0(258|19.3|140 107| 86| 58
18 | 8367 |30.9|247| 186 |224 /171 [124| 94| 76| 541
17 | 827 [276[220| 166 [19.9]153|11.1| 85| 67| 46
19 | 204 |247[108| 149 [170[137| 99| 75| 61| 41
20 | 265 |223|178| 135 162|124 | 90| 69| 55| 37
20 | 241 (203|162 122 |147|11.2] 81[762| 50| 34
22 | 219 (185|147 111 [184[102| 74| 57| 45| 34
23 | 201 [169|185| 102 [122| 94| 68| 51| 42| 28
24| 184 |155[124| 94 [11.2] 86| 62| 47| 38| 26
% | 170 (143|114 86|103| 79| 58| 44| 85| 24
2 | 157 [132(106| 80 |705| 7.3| 53| 41| 33| 22
27 | 146 |128| 98| 74| 89| 68| 49/ 38| 80| 2t
28| 135 |114| 91| 69| 82| 63| 46| 35 28| 19
20 | 126 106] 85 64| 77| 59| 43| 33| 26| 18
30 | 11.8 il 99| 79 60| 72| 55| 40 ao‘ 25| 1.7

For load of 350 1bs, per square foot, divide the spacing given by 2.
Maximum fiber stress, 16,000 Ibs. per square inch.

95



THE CARNEGIE SBTEEL COMPANY, LIMITED.

R e -

Distance betwoen

© 0o =1 o 1 | Hupperts in feet.

—_—
[ —

—
o

13
14

15
16
17
18/

19|
20
2
92

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

Proper Distance in Feet, Center {o Center of Beams.

o/ 1|87t |r e | |ers|srs

|
Ibs.

‘ 25.3
175
129
0.9
78

6.3
5.2
44

———

37

A 4
46.0 | 847
20 | 4l
285 | 177
18.0 ‘ 135
42 | 107
1.5 87
95 74
80 6.0
6.8 5.1
5.9 44
5.1 3.9
45 34
40 3.0
3.6 27
3.2 24
29 22
2.6 20
24 1.8

32

2.8
25
22
20

1.8
1.6
14
1.3

|
| 127

123
[ 90
| 69

275 75 55
Iba Ibs, I

1.3 ‘ 73 ! 40
82 | &t | 28
60 | 87 | 21

16 28 | 18

b

44
3.7
8.1
26
23 |

20 |
17 |
[ 15 |
14 |

12 ‘
£110)
1.0
0.9

3.8 23 1.2

3.0 18 1.0
24 1.5 0.8
21 13 0.7

/Tl [
1.5 0.9
13 0.8
12
1.0

For load of 350 Ibs. per square foot, divide the spacing given by 2.
Maximum fiber stress, 16,000 1bs. per square inch.
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THE CARNEGIE STEEL COMPANY, LIMITED.

EXPLANATION OF TABLES

On the Properties of Standard and Specal I-Beams, Standard Channels,

Standard and Special Angles, Carnegie Deck Beams, Bulb
Angles, Z-Bars, Tees, Trough and Corrugated Plates,

AND STANDARD RAIL SECTIONS.
(Pages 105 to 120, inclusive. )

The tables on I-Beams and Channels are calculated for all
standard weights to which each pattern is rolled. The tables
for Deck Beams and Angles are calculated for the minimum and
maximum 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 14 in the tables for I-Beams and Channels,
and columns 1I and 13 for Deck Beams, 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 distance between
supports in feet. If the weight of the Deck Beams is interme-
diate 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 is heavier than the min-
imum,

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 coeffi-
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 uniformly
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 then

o7
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THE CARNEGIE STEEL COMPANY, LIMITED.

consider 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.
Ibs. (the most common cases are given on page 102); this multi-
plied by 8 will give the coefficient required.

If the loads are quiescent, the coefficients for a fiber stress of
16,000 Ibs. per square inch for steel, may be used ; but if mov-
ing loads are to be provided for, the coefficient for 12 500 lbs.
should be taken. Inasmuch as the effects of impact may be
very considerable, (the stresses produced in an unyielding ine-
lastic material by a load suddenly applied, being double those
produced by the same load in a quiescent state), it will some-
times be advisable to use still smaller. fiber stresses than those
given in the tables. In such cases, the coefficients can readily
be determined by proportion. Thus, for a fiber stress of 8,000
Ibs. per square inch, the coefficient will equal the coefficient for
16,000 lbs, fiber stress, from the table, divided by 2.

The Section Moduli given in column IT are used to deter-
mine the fiber stress per square inch in a beam, or other shape,
subjected to bending or transverse stresses, by simply dividing
the same into the bending moment expressed in inch-pounds.

The table on the properties of Carnegie T-shapes is modeled
after the foregoing, and will, therefore, scarcely require expla-
nation, The horizontal portion of the T is called the flange,
and the vertical portion the stem. In the case of the neutral
axis parallel to the flange, there will be two Section Moduli, and
the smaller is given. The fiber stress calculated from it will,
therefore, give the larger of the two stresses in the extreme
fibers since these stresses are equal to the bending moment
divided by the 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
(C) are given on pages 111 and 112 for thicknesses varying by
7z inch, These coefficients may be applied, as explained above,
for cases where the Z-Bars are subjected to transverse loading,
as, for example, in the case of roof-purlins. A table of safe
loads of Z-Bars is given on page S2,

i =




THE CARNEGIE STEEL COMPANY, LIMITED.

For angles, there will be two section moduli for each position
of the neutral axis, since the distance between the neutral axis
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.

The use of the radii of gyration will be explained in connec-
tion with the tables on the strength of wrought iron columns.

Column 16 in the table of the Properties of Standard Chan-
nels, giving the distance of the center of gravity of channel
from the outside of web, is used to obtain the radius of gyration
for columns or struts consisting of two channels latticed, as rep-
resented by Figs. 11 and 12, page 56, for the case of the neutral
axis passing through the center of the cross section parallel to
the webs of the channels. This radius of gyration is equal to the
distance between the center of gravity of the channel and the
center of the section, 7. e., neglecting the moments of inertia of
the channels around their own axes, thereby introducing a slight
error on the side of safety. ;

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 OF APPLICATION OF TABLES.

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

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

In table of Properties of I-Beams, page 105, look in Column
12 for the nearest number corresponding to 640,000 which is
648,200. 'Therefore the beam to be used is 1577 45 1bs.

II. What load, uniformly distributed, will a 6//Z -Bar carry,
weighing 18.3 Ibs. per foot and measuring 12 feet between sup-
ports, with a maximum fiber stress of 12,000 1bs?

09




THE CARNEGIE STEEL COMPANY, LIMITED

Answer: From table on page 112 the coefficient (C”) for a
6/ Z-Bar, 18.3 Ibs.,=78,600. Hence the safe lond—78,600-+
12 or 6,550 Ibs., including weight of Z-Bar.

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

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

From table, section modulus == 1.23. Therefore, maxi-

mum fiber stress— 1:_:;2 or 9,756 Ibs., which is the stress

furthest from the neutral axis, ¢, ¢., at the end of the long flange.

SPECIAL CASES OF LOADING.

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

Pressure or Reaction at left hand support—]’-ll)—and at
right hand support = P_s;_

Maximum bending moment, neglecting dead weight of
beam, occurs at point of application of the load and —-P-nlh—

P == (load given in tables, pages 77 to 88) x l.——

8 ab
Whena=b=14}1:
B P 3 ; Pl
Reacti e s o bending moment= N and P —

load given in tables X 1.

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

1f loaded by a uniformly distributed load W :

Maximum bending nioment occurs at support and =——“'2[

W = (load given in tables, pages 77 to 88) x Y.

If loaded with a single load P at its extremity :

Maximum bending moment occurs at support and =P L.

P = (load given in tables) X %.
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THE CARNEGIE STEEL COMPANY, LIMITED.

GENERAL FORMULAE ON THE FLEXURE OF BEAMS
OF ANY CROSS-SECTION.

lLet A = area of section, in square inches,
1 = length of span, in inches,
= load, uniformly distributed, in hs,,
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 Ihs , according as n relates to dis-
tance from top or fmm bottom of section,

D = maximum deﬂectmn, in inches,

I = moment of inertia of section, neutral axis through

center of graﬂt) =
17/ = moment of Iertia 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,

F = modulus of elasticity, (for wrought iron, assume
27,000,000, for steel, 29,000,000.)

1 / I
Then: S= » = |/
en = r==1 A
M=__f_1. =f8§,
n
Mn M
e T
wo 811 _ 8f ¢
In 1
AL Wia' Wi
= 8T 8S ’
=T 4 Ad?,

p— 5 WI* for beam supported at both ends and uni.
384 El formly loaded,
P18 for beam supported at both ends and loaded
"~ 48 EI with a single load P at middle,
Dt W13 for beam fixed at one end and unsupported
8 EI at the other and uniformly loaded.
P12 for beam fixed at one end and unsupported
"3 EI atother, and loaded with a single load P at
the latter end.

D=
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THE CARNEGIE STEEL COMPANY, LIMITED.

BENDING MOMENTS AND DEFLECTIONS OF
BEAMS, UNDER VARIOUS SYSTEMS
OF LOADING.

‘W=total load.
I=length of beam.

I=moment of Inertia.

E=modulus of elasticity,

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

N Q
RS R 4

Safe load=14 that given in tables,

Maximum bending moment at point

of support=WI,

Maximum shear at points of sup-
port—W,

- Wis
Deﬂectlon=3 Bl

() Beam fixed at one end and
uniformly loaded.
eleleleleielele]e]e

Safe load=1/ that given in tables.
Maximum bending moment at point

f ——
of support 3

Maximum shear at point of sup-
port=W,
Wis

Deflection T

(3.) Beam supported at both ends,
single load 1n the middle.

Safe load=& that given in tables.

Maximum bending moment at middle
of beama=\%l

Maximum shear at points of sup-
port=1W

" 1
Deﬂectmn=4?}?I

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

2

Safe load=that given in tables,
Maximum bending moment at middle

of beam:T

Maximum shear at points of sup-
port=1W
Deﬂection—ﬂ
__T68E

(5.) Beam supported at both ends,
single unsymmetrical load.

Q

A5 10 12
Safeload=that givenin tables X b

Maximum bending moment under
load e
1

Maximum shears: at support near
a
a=—_; at other support=——
Ty e

Max, Dcﬂec.==ya

BEhia) A iE
9ENl | ssa(2l—a)

(6.) Beam supported at both ends,
two symmerical loads.

%:wg @%w

Safe load=that given in tablesX 4La

Maximum bending moment between
loads=}4Wa.

Maximum shear between load and
nearer support=214W,

W2 512 fa2)

Max. Deflection ~EI
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THE CARNEGIE STEEL COMPANY, LIM_ITED.

VALUES OF MOMENTS OF INERTIA FOR
CARNEGIE SHAPES.

I—~Moment of Inertia, neutral axis parallel to flange.
Jlom 85 MM W i oW e,

Area—A=di-—(s——y) 2

s [P — 3 —14)]

PR 4 PR |

St | VAR (]

Area—A—dt--(s--y)z
x=[b2s-—4ht2~- s (b—t) 2 (b—-20) ]+-A
I=Jy[bd*—3(h4—14)]

/=3[ 28h?~—li3——; (h4—14) ]—Ax?

Area—A—(d--20)t
Ie=gly [bd*—8o(h—4 )*]
= [d( b--0)>—2he’—Bheb]

Area—A=(b—-d—t)t
_4(2h--b)--h?
R =T
I=} [bx2~-H{d—x)3—(b—1)(x—1)*]
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THE CARNEGIE STEEL COMPANY, LIMITED.

VALUES OF I (Moment of Inertia), AND S (Section Modulus),
FOR USUAL SECTIONS.

SECTIONS. i S
L bh?
o 6
.
bh? bh?
Fey e
bh?
Ve
5 md md?
/4/ - =g o
« —0.0491 d* —0.0982 d°
gy '
;/1//»72 :;:_;:*: 1 ,_bh’—b’ h%® Ly

1—0.0491 (d4-d74)

00982/(13 ““)

__b/nd4-bn’ ;-—(b—b’ )ad Min— I
n
I bh3-2b’h”3 I
2 0.5h

x x Denotes position of neutral axis.
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LIMITED,

THE CARNEGIE STEEL COMPANY,

PROPERTIES OF
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THE CARNEGIE STEEL COMPANY, LIMITED.
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THE CARNEGIE STEEL COMFPANY, LIMITED,

PROPERTIES OF
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THE CARNEGIE STEEL COMPANY, LIMITED,
CARNEGIE = BARS.
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CARNEGIE DECK BEAMS
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PROPERTIES OF STANDARD AND SPECIAL

ANGLES OF

ANGLES WITH UNEQUAL LEGS.
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THE CARNEGIE STEEL COMPANY, LIMITED.
PROPERTIES OF STANDARD AND SPECIAL
ANGLES OF MINIMUM AND MAXIMUM
THIOKNESSES AND WEIGHTS.

ANGLES WITH EQUAL LEGS.
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WEIGHTS AND DIMENSIONS OF AMERICAN -
STANDARD RAIL SECTIONS.

| [ |

Welght | Width of 'vtaf! gl Y

Section | Per Yard | Ara in | basoand | Web in | JIdth e g T
B |y | | | e | o e
| ininches,| I T

100 | 100 | 98 | 5% | & | 23 | 28 | 438 | 213
9A 95 | 93 5% | &% | 21| 27 | 386 | 206
90A | 90| 88 | B3¢ | & | 2% | 25 | ;0 | 19
85A | 85| 83 | 5A | % | 2% | 25 | 300 | 1.9
goA | 80| 78 |5 | 33 | 2% | 24 262 | 188
WA | TS| 74 43| 33 | 24p | 24 | 29| 1
70 | 70| 69 | 4% | 23 | o% | 22 | 198 | 170
85A | 65 | 64 | 47 | 211 | 22 | 189 | 163
60A | 60| 59 | 4 | 3 | 2% | 21 | b | 158
B6A | b5 | 54 | 4% | 35 | 2y | 20 [ 19 | 149
50A i 50 | 49 | 8% | % | 24| 19 | 98| 142
450 | 45| 44 [ 333 | 3 |2 |18 | BO| 1%
wa| | 390 8% | | 1% |17 | e8| 19
850 | 85| 84 | 3% | 3 | 1y | 18 | 48| 119
304 su‘ 30 38 3| 15| 14 | 85| 11
25A | o5 | 25 | 2% | 4% | 134 | 18 | 24| .99
oA | 20| 20 2% 33 1|12 | 17| @
o | 16| ne| sy | 3 1|1 | | &




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 their
superiority has become so generally recognized, that at present
but few structures of any size or importance are designed which
are not more or less of this type. This change has been facili-
tated in no small measure by a number of signal improvements
made of late in the art of fire-proof construction, ensuring not
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 floor-
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 also
largely constructed of these light refractory materials.

The substitution of steel for iron in beams may be cited as a
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 substi-
tution of steel for cast iron in the composition of columns, Cast
iron is & material so uncertain in character, that its use has long
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, the
loads on one side of the column are heavier than those on the
other side, and the bending strains arising therefrom increase
the strains from direct compression materially,

The following are some of the contingencies which may arise
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in the manufacture of castings, and which preclude snything
approaching uniformity in the product.

In the case of hollow cast iron columns, while the metal is yet
in a molten state, the buoyancy of the central core tends to cause
it to rise, thereby reducing the thickness of the metal above
and increasing it below, When columns are of such a length
as to make it necessary to pour the metal into the mould from
both ends, it sometimes occurs that the iron becomes too much
chilled on the surface to properly mix and unite, thus creating
a wenk seam at the very point where the greatest strength will be
needed. The presence of confined air, producing “*blow holes™
and **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
contraction of the metal during the process of cooling, thereby
giving rise to initial stresses, at times, of sufficient force to pro-
duce rupture in the column or in its lugs on the slightest provo-
cation. In many cases the trouble can be ascribed to faulty de-
signing or carelessness 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-
empt 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 uniform and reliable character
than cast iron,

STEEL coLuMmNs 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
same 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-
ness 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 of
strain, should not exceed thirty-two times the thickness of the
metal.

On page 56, sections are shown of some of the most common
forms of built columns, Figs. 6, 13 and 19, belong to the type
known as Closed Columns. As it is impracticable to repaint
the inner surfaces of such columns, they should preferably be
used only for interior work, where the changes in temperature
are not considerable, and the air is comparatively dry. 1In
places exposed to extremes of temperature and unprotected
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 therefcre suitable for out-door work.

Of these, Figs. 14, 15, 16, 17,18, known as Z-Bar columns, are
believed to offer advantages superior to those of any other steel
or wrought iron column in the market,

Their claims for superiority are based mainly on the following
qualities :

23t.  EcoNomy oF MANUFACTURE,—Only two rows of rivets
are required, while four or more are used for any other column
of an equal sectional area.

2d.  HiGH ULTIMATE RESISTANCE T0 COMPRESSION,—For
discussion on this point see pages 125 to 127, inclusive,

34. GREAT ADAPTABILITY FOR EFFECTING CONNECTIONS
wiTH I-Beams, AND ReEbucinG ECCENTRICITY OF LOADING, —
When used in buildings, for supporting single floor beams or
double beam girders, these qualities are of the greatest impor-
tance. Complete details of these connections are shown on
pages 57 and 58,

g%, FAVORABLE FORM FOR INSPECTION AND REPAINTING, —
This is a very desirable feature when used for out-door work.
In buildings, as a rule, the columns are permanently encased in
a fire-proofing composition,

123




THE CARNEGIE STEEL COMPANY. LIMITED

sth. The facility of keeping the outside dimensions of such
a column, to which beams attach, standard, throughout the
successive stories.

When unusually heavy loads must be provided for, as in the
case of columns for the lower stories of very high buildings, the
sections of Z-Bar columns may be reinforced to the required
strength by using either a double central web plate or by the
addition of outside cover plates, or, if need be, both, forming
thus a closed or box column. Standard cast bases are shown
in Figs 4, 5 and 6, and standard built bases in Figs. 7 and 8,
page 55.

The standard connections for single floor beams to Z-Bar
columns, detailed on pages 57 and 58, were designed to fairly
cover the range of ordinary practice, When the maximum
loads, in tons, indicated for each case, are exceeded, the con-
nections may be correspondingly strengthened by using longer
vertical angles for the brackets and increasing the number of
rivets. In proportioning these connections, the shearing stress
on rivets was assumed of a maximum intensity of 10,000 Ihs.
per square inch,

On page 53, Figs. 1, 2 and 3, are shown different forms of fire-
proofing for Z-Bar columns, giving the latter a cylindrical or a
prismatic finish with rounded comers, as may be preferred. The
air space between the tiling and the metal adds to the protection
of the latter in the event of fire. The recesses in the columns
may be used to good advantage in buildings for conducting
water and gas pipes, electric wires, etc.

Complete tables of dimensions and safe loads in tons for

standard dimension as well as other Z-Bar columns of different
lengths are given on pages 129 te 144, inclusive.
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COLUMNS AND STRUTS.

EXPLANATION OF TABLES, PAGES 129 TO I44, INCLUSIVE.
The tables on Safe Loads for Z-Bar Columns are applicable to
lengths up to 50/ for the larger and up to 40/ for the
smaller columns. Complete dimensions are given opposite the
tables of safe loads. These tables are compiled on the basis of
an allowable stress per square inch of 12,000 pounds (factor of
safety 4), for lengths of go radii and under, and an allowable

stress,deduced from the formula 17, 100—57 :: , for lengths greater

than this limit.

No tests have as yet been made on full sized stee/ Z-Bar
columns, and the above deductions are based on a series of ex-
periments made on full sized dron Z-Bar columns. For a de-
tailed report of these tests, see Trans. Am. Soc. C, E., paper by
C. L. Strobel on Z-Bar Columns, April, 1888, - A condensed sum-
mary of the results of these compression tests is given below : —

Section of Columns: 4 Z-Bars, 2147/ % 3// X 21{ /'—(lafticed).
Radius of Gyration—(Lattice Bars not considered)=2.05/
|Ulfun. Strength | Ultimate
by formula, | Strength

l Sectional 'ﬂltim.ﬂm
actual

Ares. b tio of length ine-Gordon), by formula :
B 0 ey i i
b inches, square inch, | oL E¥Ta T 46000—125
TgE e |
|
10—11%" 9.435 | 38800 64 32300
W1 5.984 | 34600 G
15— 0" | 9.480 | 34600 88 | 298600 35000
“w o ou 9‘280 seaoo [0 " i

19'— 03" 9.241 | 33800 112

26700 | 32200
w — «* 110,104 | 33700 o I

22— 0" | 9.286 | 30700 [ 129 24600 | 20900
w_ & | 9286 | 20500 3 “ b
« — 4 | 9i286 | 30700 % “ “
5— 0’ | 9.156 | 28100 | 146 22600 | 27750
2 % | 9:486 | 28000 5 “ ¢
w _— « | 9/516 | 28400 “ “ “
28— O’ | 9.875 | 27%00 | 184 20600 | 25500
w_ w | 9843 | 28000 “ “ “
Wi 9.3%56 27800 “ m “

From these tests the ultimate stress per square inch for ¢ron
Z-Bar columns whose lengths were equal to or less than go radii,
was found to be 35,000 Ibs.; and for columns, whose lengths
exceeded this limit, this stress conformed very closely to that

deduced from the fornula 46,000— !25—‘]r ;
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It has been customary to allow 8,000 pounds per square inch
in compression for bridge members of short length, which corres-
ponds to a factor of safety oft? 4.375, when taken

with reference to the ultimate strength.
Dividing the constants in the above formula by 4.375, we ob-

tain nearly xo,6oo—28.5%—. For convenience and as provid-

ing additional security for long members, it was thought advis-
able to substitute 30 for 28.5 as the second constant, thus re-
ducing the formula to the shape in which it appears in the tables,

It is to be noted that the allowable stresses were assumed at
8,000 and 10,000 pounds per square inch respectively for lengths
of go radii and under. The above mentioned tests on Iron
Z-Bar columns, as well as former tests upon columns of other
types, all warrant the conclusion that to this limit at least the
ultimate strength is practically constant irrespective of length,
though varying for different types of columns.

Further experiments made to determine the relative strength
of steel and iron struts indicate, that for lengths up to 9o radii of
gyration, the ultimate strength of steel is about 20 per cent.
higher than for iron. Beyond this point the excessive strength
diminishes, until it becomes zero at about 200 radii. After
passing this limit the compressive resistance of steel and iron
seems to become practically equal.

From these experiments the final results are obtained ; for
steel Z-Bar columns, of lengths of go radii and under, 12,000 Ibs.
per square inch is taken as the allowable stress, being 20 per
cent. in excess of that for iron (factor of safety 4). The formula

17,100*57—}_ , used for columns of greater lengths gives results

20 per cent. higher than the corresponding values for iron for
lengths of go radii, and from this point the ratio of excess will
be found to decrease after the manner of the above mentioned
experiméntal results,

The steel referred to here is what is known as ““‘mild’’ steel,
having an ultimate strength of about 60,000 pounds per square
inch and containing a comparatively low percentage of carbon.

The values given in tables on steel Z-Bar columns should be
used only for cases in which the loads are for the most part
statical, and equal, or very nearly so, on opposite sides of the
column, When there is much eccentricity of loading, or the
loads are subject to sudden changes, the tabulated values must be
reduced according to circumstances.

.
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The weights included in the headings of the tables refer to
the weight per foot of the entire section, exclusive of rivet

should be added to obtain the gross weight.

The table on the “Ultimate Strength of Columns’’ by Gor- |
don’s Formula, page 145, gives the stress per square inch of
section at which columns will fail, for various proportions of
length, in feet, to least radius of gyration, in inches. This table
should be used for columns and struts which are not eylindrical.

If the
shape, the radius of gyration will be found in the foregoing
tables on pages 105 to 119, inclusive.

If the
nels are usually placed far enough apart so that the column will
be weakest in the direction of the web, i. e., with neutral axis at
right angles to the web, for which case the radius of gyration of
the column is the same as that of the single channel, But if the
radius of gyration is wanted for the neutral axis through the
center of section parallel with web, it can readily be found, as
the distance between the center of gravity of channel and center
of section may be found with the aid of column 16 in table on
the *“Properties of Standard Channels.”’

If two channels are connected by means of two plates, instead
of lattice bars, as shown by Fig: 13 on page 56, it is necessary to
obtain first the moment of inertia of the section whence the radius
of gyration is found as the square root of the quotient of the
moment of inertia divided by the area of the section. This
moment of inertia, for a neutral axis, throngh center of section
perpendicular to the plates, is equal to the cube of the width of
the plate, multiplied by % of the thickness of the two plates
added, plus the combined area of the two channels multiplied by
the square of the distance from their centers of gravity to the
neutral axis. For a neutral axis in a direction parallel to the
plates, it is equal to the moments of inertia of the channels as
found in the tables increased by the area of the two plates multi-
plied by the square of the distance between the center of the
plate and the center of the section.

A common form of column or strut, to be recommended for
comparatively light loads is that formed of two angles back to
back or four angles united either with a single course of lattice
bars or a central web plate, as in Fig, 1, page 56.

The radii of gyration for such struts are tabulated on pages
146, 147 and 148. They are given for the neutral axis parallel
to either flange and for all sizes of Standard and Special Angle
Bars. * In cases where four angles are used, the two pairs should

When 3{// rivets are used about I{ Ib. for each rivet

column or strut is a single rolled beam, channel or other

column is composed of two channels latticed, the chan-
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be spaced far enough apart to make the column weakest about a
neutral axis parallel to the central web or latticing. The radius
of gyration will then be the same as that given in the tables for a
single pair of angles, since the moment of inertia of the web plate
about such an axis is so small that it may be disregarded entirely.

The table on ¢ Ultimate Strength of Hollow Cast Tron Col-
umns’’ and that on **Safe Loads on Hollow Cylindrical 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
butt against or are firmly connected with an immovable surface,
such as the floor of a building ; it is pin end square bearing
when one end only is square bearing and the other presses
against a close-fitting pin, and it is iz dearing when both ends
are thus pin-jointed, with the axis of the pins in parallel direc-
tions (for example, the posts in pin-connected bridges).

EXAMPLES OF APPLICATION OF TABLES.

I. 'What size of Standard dimension Z-Bar column, 24 feet °
long 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 129, it will be seen that
for the length given, 47° 4 4 X 3% X 3{ , with 2 web plates 8 X 123,
will sustain 306.0 tons, which is 6 tons in excess of that required.

II. A strut 16 feet long, to be fixed rigidly at both ends, is
needed for supporting a load of 80,000 1bs. Itisto be com-
posed of two pairs of angles, united with a single line of {7/
lattice bars along the central plane. What weight of angles will
be required with a safety factor of §°?

Answer :  We will assume 4—37/X 4’/ angles and determine
the thickness of metal required. The angles must be spread 1577
in order to admit the latticing. From the table on page 148 we
find the radius of gyration of a pair of 3//X4//X 5’/ angles
with the 37/ legs parallel and };// apart to be 1.97//. Hence

6 : :
the value of ;=1—19—7=8. 1, for which the ultimate strength, as
the table on page 145=31,680 1bs.

The allowable strain per square inch with a safety factor of §
will therefore be 31,680--5=6,340 1bs., and the area of the re-
quired cross-section 80,000-+-6,340—=12.62 square inches, or
3.16 square inches for each angle. Hence the weight per foot
of each angle will be 3.16X 3.4=10.7 1bs. This weight will be
found to agree nearly with a thickness of !4 inch for a 477X 37/
angle.
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STANDARD DIMENSION Z-BAR COLUMNS.

Oonstant dimensions are given on the sketch above for all eolumns,

.-.-———v-!L*“'-.-d

- BT

Yariablo dimansions seo below,  All rivets 34" din.  Open holes for 34" rivets or bolta,

Wob tio plates 973 5" x0/—8
Flange tio plates 8 x %" x 0'—11"

Por all columns 54" metal and over, tie plates are 34" thick,
All tie plates spaced about 4’0" center to center.

}mmumumwm

s

Sipes of Z Bars.
7 30X .| B | 4
4‘]“!! x 3}.‘” x {‘ﬂ i 13%# 4‘1'11
.‘%H ¥ 31’5" X %n - 13%” 4%‘11
47 x 311‘” % 1’!‘” . 13}‘/! 47
411{: X 8%” X xﬂ ) 13}{;1 41;3;/
‘%u "sl’ut” X 1]‘” .| 187 4}‘0
47 x 81’4” X 5 "o 12%” 47
41)'” ® 8}‘” X Hﬂ 4 12%11 41_1'1/
‘%u x Shn x xn o 12%» ‘%n

c |

D G
1 *' L 5 sﬁl{
1 | a7 | s
11 | 47 | 3
1;‘!! 5]{! 3*!‘)
1 ;‘ " 4%[! 3 }6 "
1 ;‘! L4 ‘ K " 81"})‘
1‘!,11 5!! a‘J‘II
1‘7‘11 ‘%I{ s %ﬂ‘
1 1:‘;) ‘xu 3 11‘”
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THE CARNEGIE STEEL COMPANY, LIMITED.

Z-BAR COLUMN DIMENSIONS.

I-Gh. e v o
,?\-ﬂp-«a--:-s‘-'f,r:-ﬁ

i =
LR,
A s, #
T i
LTI -:.va'..l

14” COLUMNS,
4 Z-Bars 6147/ < 7.
1 Web Plate 8% }3%.

_S_Siti_t_i_m 1477 wide.
&“i’lh‘ [ A | B C D
g ! i
= % 19 6 1 1056
& 3 19 6 i 1
R 14 wg BH i 105¢
gg i 9% | ‘2a | o 1054
1945 o'y 1 103§
; g 20 7 1 1056
i 0 | 7 i 103
;3 20 7 1 105
14" COLUMNS,
4 Z-Bars 6/ X K7,
1 Web Plate 8/ x 3(”/,
2 Side Plates 14/ wide,
| Thickness |
| oo | 2 3 T e
H
g 19 6 1 10
ﬁ‘& g 19 o) 1§ m;f
® 195 8 13 10%
g % 19% | 64 1% | 10%
iﬂ 19 7 1y 1014
; 19 7 1y 10%
AR
\ 3@‘: 7? 1% 103
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Z-BAR COLUMN DIMENSIONS.
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4 Z-Bars 6., X 11",
1 Web Plate 87X 417",
2 Side Plates 1477 wide.
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= 19, 6 1 10
a‘ii:& if 19‘;2 GEE 1} 102
= i 195% | 64 1 103
E | o | Bl x| Mo\ o4
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THE

SAFE LOADS IN TONS OF 2,000 POUNDS.

Z-BAR COLUMNS.

SQUARE ENDS.

12,000 1bs, for lengths of 80 radii or under.
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167 Z-BAR COLUMNS.

Allowed stresses per square inch

1
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for lengths over 90 radii.

17,100-57

safety factor 4:
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Z-BAR COLUMN DIMENSIONS.
16" COLUMNS.

4 Z-Bars 636/ X 76",
1 Web Plate 107/x17”.
2 Bide Plates 167/ wide.

Thickness
& lajelolp

e mm e o= oy o i
HESTUSCRITR NI I P TR AR AIT
%Im‘ T & 2 | & (2134 78| 1412
<. = 5| s |l 7K 1% 12K
Tt 2| b | T ek
Y o, B S| ® [ax| 6| 1s)12x
e : b5 | 1 R T 1 12
QUNTT s B 5 % 12138 T4\ 17412

a 1 2R 7R 14|12 .
1 (2200 756 12124
18" COLUMNS.
4 -Bars 6367/ X %",

1 Web Plate 1277177,
2 Side Plates 187/ wide.

Thickness
Jes Pl e | o o

< Plates,

k-4 —t

, £ % B | 1sux
. L@ | s (3B To| 176 |14%
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i B8 | K (28] 75| 136 |1
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SAFE LOADS IN TONS OF 2,000 POUNDS.
Z-BAR COLUMNS.

SQUARE ENDS.

Allowed stresses per square inch; | 12,000 Ibs. for lengths of 90 radii or under.
safoty factor 4 17,100-57%, for lengihs over 80 radii.

207 Z-BAR COLUMNS.

Section: 4 Z-Bars 6157 ><7¢”. 1 Web Plate 14”3<1". Bide Plates 20" wide,

SIDE PLATES. SIDE PLATES,

.in,
65,

in
32,

1% Plates=364.4

3¢Plates=372.9
==109.7 sq. in
{ lnm.}—? 6,9

20x1 Plates—321.9
1bs,=04.7 sq, in.
r (min 5

in
A4,

%
20113 <Plates—338.9
)

in,
.55,

2

‘
g g
o)
H

-

1114 Plates==355.0

Ihe,=104.7
r (min.)

7 e, d
r (m)'f_:g“n:

Plates=3049, =
20x1f Plates=313.4

in feet,
e

120x1 ty Plates-=330.4

=
2
=

1bs,=99.7 sq, in.
r (min,}

r (min.)
20213

Tbs,=~109,

X

1be,=07.2 sq. in.

Length of Column,
1bs.~02.2

r (min.)

r (min.)

r (min.)
Ibs.~=1022

1, =80
The,e107.2

120x7;

|
.;dn;ji‘ 538. 1|553 1568.1583.1598.1618.1628.1/643.1/658.1
40 532. 9:551 1568.1583.1598. 1|613 1628.1643.1/658.1
42 |521.2539.2/656%. 2574 3591 98090628 4643

20 Z-BAR COLUMNS.
Sectian: 4 2-Bars B3¢”>7¢". 1 Web Plate 1471, 4 Side Plates 20" wid,

in.
in,
93,

20x134Plates—300.0
1.
9,

in.
7.

20174 Plates—441.0
in,
2,

. in.

H

8.
2011} §Plates—440.5

in feet
r (min,)=5.74.
3
r (min.)—";.sl;‘
e
|
ik

20211} Plates=415.5
r (min.} —52.92.

Ibs =122
bs,=117.2
1bs—=1222
Ibs.=126.7 &
r (min, j=—

r (min.)

2011 % Plates—3085
1hs.—127.2

r (min.)

2011} §Plates=4325
lba.=132.2
r (min.)

20117 Plates=—38L5
201174 Plates=407.0

202174 Plates==424 0/
Ihe.égﬂ.?

Ihse=1147

P ]
o3
@

673.1688.

355‘5 Length of Column,

17.0/v33.1/v48.1/

86.0/705.1720.2/735.6
3072.2/680.2706 12 1. 2|
1658.4/675.3 '8

o

RTD
ad =I
© O
:ogorll
o

I ]
[
@
[
-1
@
]
[y
-1
»
[+1]
-

5.0
48 851 7
48 (838. a
50 |825.

ﬂ
[ 15

|=2 o
alafalal
oM
ot

fadeileTr ]
=HORePw @
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THE CARNEGIE STEEL COMPANY, LIMITED.

Z-BAR COLUMN DIMENSIONS.

LTI b
‘,_ ‘U I.é, ch T?' H T é
JEL
L........gu,‘!il:..;.l.:‘,.‘;i i i
20" COLUMNS.
42_];;“' 5%.")( %ﬂ_
1 Web Plaie, 1477177,
Side Plates 207 wide.
Thickness of |
Y R S G AN -
# 25 7% 1% 16 Two.
1 21y 7o 1% 161 .

5 4k % | 7% 1% 16 .

¥ % | B H 1% | 18% "

§ 136 25 7 1% | 18% “

2| W 2534 3 1% 16y Four.

5 1% 257 T% 1% 16y “

= 1% 25y ™H 14 1036 i

@ | 134 2556 8 17% 16y “

i 17 253 8% 174 16y |

£ 114 2513 |. 8% 1% 16% “

é W | 2% 84 1% 16 “
136 Bt} B 1% 16 “
1H Ay 8¢y 1% 16 “
13 | 2% | 8% 1% | 16K “
141 267, 8% 1% 8y |
1% | 26X 8% 1% 18y |-
i | %68% | 8% 1% | 16 |

138




THE CARNEGIH STEEL COMPANY, LIMITED.

SAFE LOADS IN TONS OF 2,000 POUNDS.

Z-BAR COLUMNS.

SQUARE ENDS.

Allowed stresses per square inch;

safety factor 4:

|

12,000 lbs. for lengths of 90 radii or under.
17,100-57~, for lengths over 90 radii.

207 Z-BAR COLUMNS.

Section: 4 Z-Bars 614" X74". 1 Wab Plate 14”1". 8 8ide Plates

%
F

? in,

=592,
ates—=475.0)

lh}ﬁﬂ.?  in,

Tbs =347
F (i )V
12022 3, Plates—466.5
r (min, )=b,

2012 Plates —458.0
Iba==137.2
r (min. )

[20x2

|
Qubb 2 & b | Length of Column,
owogﬁp in feet,

.6
778.2792.5/806.9(821.2/835.
762.6776.7790.8804.7818.

3‘939

. i,

Iba=1490.7

Plates=5{75

r (min. )=581,

Ibs,=152.2

r (min.)

~ta

atos=526,0
lh}j?ﬁl.T la in.
wb.90,

2012
r (min.)

20’ Z-BAR COLUMNS.

Saction: 4 I-Bars 6347 >(7¢". 1 Web Piste 14" (1",

6 Side Plates 20 wide.

=y
lates=—560.0

4

i
i

—=162.2

lh'
[r(

min, )

ey

_181';.

5
2

=

x40

¥ (min.)
be=—167.2
r (min.)

g
s

20

42 943.10658.1973.1
ulu'

44 1943.1058.1973.
46 |925.0039.8954.
48 99021.1/935.
50 |888.7902.6/0186.

988.1/1008.1
98%.8/1002.5
68.8| 983.3

9.6| 963.9
30.5| 944.5

=
l\‘-'.

Hi

1018.1
101%.56
29%.

3]

o

The—169.
r (min.)

t--‘l

e &y
et ag
e ¥y

be—1722
min.
r (min.)

r (mi

32

10383.1

1032.3

1012.3
092.3
av2.

1048.1

1047.8
1026.8
1006.5

986.1

1309




THE CARNEGIE STEEL COMPANY, LIMITED.

Z-BAR COLUMN DIMENSIONS.

.-......._._D.._...- Ty
‘*;Ps =19 v”-f‘\

.

<\'¢r|g @| T

S

——— m"_ _‘...\._.,c =

20" COLUMNS.

4 Z-Bars, 636"/ %"

1 Web Plate, 14//17%,

6 Side Plates, 207 wide.

Thickness of
hllill‘: A B C | D

2 2634 85 1% 163
2/ 264 81 1% 16%
) 214 2.5 83 1% | 184
* 2% 263§ 811 1% ‘ 16
= 2y 263 874 1% | 184
E| Wi | sy | 1% | ey
% 234 2%} 9 1% | 18%
p 27 270 9 1% | 18%
A 2% 2% 9% | 1% | 16x
& 2% | 2% 975 1% 16y
4 o5¢ | oy 9y 1% | 16y
2 211 2734 0 1% | 8%
2y s 934 1% 163
213 7% 07, 1% | 18%
2% o7 9 1% | 16%
243 75 94 1% | 18x
3 7y 95 1% | 18%
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THE CARNEGIE STEEL COMPANY, LIMITED.

SAFE LOADS IN TONS OF 2,000 LBS.

Z-BAR COLUMNS.

SQUARE ENDS.

for lengths over 90 radii.

12,000 1bs. for lengths of 90 radii or under,
17,100-57

1

6 Z-BAR COLUMNS.
Section ; 4 Z-Bars 3" desp and one Wb Plate 537" thickness of I-Bare.

Allowed stresses por square inch
salety factor 4:

3 - i) &
02— _
mSI?.: 2

8/ Z-BAR COLUMNS.
4 I-Bars 4" dup and 1 Web Plata 614" thickness of Z-Bars,

T_EY, hrana conan
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a%l_é_.\,_ Sl b L
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THE CARNEGIE STEEL COMPANY, LJMITED.

Z-BAR COLUMN DIMENSIONS.

6" COLUMNS.
4 Z-Bars 3-35/ deep.
1 Web Plate 53¢ 7/ > thickness of Z-Bars,

-.. | A B \ C ‘ D ‘ B \F I| G H I
i :ml | | [
2 el (58
ok (125 | 814 | 6% | 2% | 2,4 151& 214 | 834 | 31
=2 X |3 | o | o 13 | 8% | 355
BE| 3 ion| | B (3% 8% (0% |5 | 8¢ | B
g vy |12 | 3% | 5% | 278 | 12| 1561 8¢ | 81 | 3%
A | 3 127 |3 | b | 2% | 2% 156 | 248 | 87 | 8%
o 120, 303 | 57 2| 234 | 136 | 950 | 7% | 85
8" COLUMNS.
4 Z-Bars 4-4147/ deep.
1 Web Plate 6247/ thickness of Z-Bars.
Thickness | o '
« | A|B|O|DIB|F |G |H ‘ I
- Metal, ou _| |
=l i l1agalas | e [3x| 8 | 1|8 |9y | @
B X G 5| 8 1|8 |0 | 4%
AR
ga W o\1wa| 07 8% || 8 | 1¥| sy el i
2 145 | al3 | 5% [ 8% | .8 | 1|33 | 8% 4}%
g 1437 | 45 | 51 | 8| 8 | 1¥ 85 | 4
145 | 41§ | 515 | 83| 8 | 13¢| 338 | 856 | 43¢
1434 | 4% aﬁ 8 | 8 | 130(3% | 8% | 4%
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THE CARNEGIE STEEL COMPANY, LIMITED.

Z-BAR COLUMN DIMENSIONS.

10” COLUMNS.
4 Z-Bars 5-514/7 deep.
1 Web Plate 777X fhickness of Z-Bars.

of A B C D E F G H 4
s BT il
| = 161 | 5, | 6 | 3% | 33 | 17 | 83¢ 1034
Il &% |l | 0| o0 |8 | 3% | 178 | % 107 | %
; s |16 o) | 8oy | 14| 3% | 1% 33 | 9% 5
4 £| 3 1656 5% | 6% [ 8% |9 | 17% | 8% | 9k |
' = 16,7 | 5k | 63 | 834 | 83 | 1% | 85 | 954 | 63
2 ‘;E 165 | 575 | 6 | 834 |3y | 17 | 83¢ | 9% | b
(i) 8 e 108
i lies | off | 65 [ 3% 3% 16| 9% | 9% 5H
12" COLUMNS.
4 Z-Bars 6614/ deep.
{ Web Plaio 87 thickness of Z-Bars,
| of A B I |
C|D|B || G H I
" 2t bt
=| 3 |18%| 68 | 7% | 4| 4| 2|8% |1y 6x%
A3 1808 | 65 | 76 | 4| 4| 2 |9% |11%]6
S| 7Rt e el 4] 4 3|8 |un” 6
: gf %ﬂz 1841 | 6% 513 4| 4] 2|8 |10%
, 2 185 | 63 618 | 4| 4| 2|s% |10k |6
2 ﬁmeﬁsg 4 4| 2|35 [105%]8
g 18 65 | 6% [ 4| 4| 2[3% [10% |6
18& 61 (65 | 4| 4| 2|35 |10%|6%
: )2!8 6h 6 [ 4! 4! 285 |10¥[7
l
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THE CARNEGIE STEEL COMPANY, LIMITED.

ULTIMATHE STRENGTH OF COLUMNS
BY GORDON'S FORMULA.
For different proportions of length in feet (=I).
To least radius of gyration in inches (=r).
Ultimate Strength in Ibs. per square inch ==

Column Column Column
Sqwe Bearing:  Pin and Square Bearing : Pin Bearing ;
40000 40000
l12 1)2 _(12ns _ (121
36000 r* Ex 24000 r2 %3 18000 r*

To obtain Safe Resistance :
For quiescent loads, as in buildings, divide by 4.
For moving loads, as in bridges, divide by b,

Ultimats Strength in Lbs. Ultimate Strength in Lbs

1 per square inch, 1 per square |
r

squre. | GRA | P T | square E}‘ﬂ Pin.
3.0 | 38610 l 37050 | 37310 | 8.0 | 31850 | 23900 | 26460
8.2 | 83430 | 37680 | 36970 | 82 | 31520 | 28500 | 26010
3.4 | 38230 | 37400 | 36610 | 84 | 31190 | 28100 | 25570
3.6 | 38030 | 37110 | 36240 | 86 | 30870 | 27700 | 25130
3.8 | 37820 | 36810 | 35860 | 8.8 | 30540 | 27310 | 24700
4,0 | 37590 & 36500 | 35460 | 9.0 | 30210 | 26920 | 24270
42 | 37360 | 36170 | 35050 | 9.2 | 29880 | 26530 | 23850
44 | 37120 | 35840 | 34640 | 9.4 | 29550 | 26140 | 23430
4.6 | 36870 | 35500 | 34210 | 9.6 | 20230 | 256760 | 23030
4,8 | 36620 | 35140 | 33770 | 9.8 | 28900 | 25370 | 22620
b.0 | 36360 | 34780 | 33330 | 10.0 | 28570 | 25000 | 22220
52 | 36090 | 34420 | 32890 | 10.2 | 28250 | 24630 | 21830
b4 | 85820 | 34050 | 32440 | 104 | 27920 | 24260 | 21440
56 | 35540 | 33670 | 31980 | 10.6 | 27600 | 23890 | 21060
b8 | 35260 | 83280 | 81520 | 10.8 | 27270 | 23530 | 20690
6.0 | 34970 | 82890 | 31060 | 11.0 | 26950 | 23170 | 20330
62 | 34670 | 32500 | 30590 | 11.2 | 26640 | 22820 | 19960
6.4 | 84370 | 32110 | 30130 | 11.4 | 26320 | 22470 | 19610
6.6 | 34060 | 31710 | 29670 | 1.6 | 26000 | 22130 | 19270
6.8 | 83750 | 31310 | 29200 | 11.8 | 25690 | 21800 | 18930
7.0 | 33440 1 30010 | 28740 | 12.0 | 25380 | 21460 | 18590
7.2| 33130 | 30510 | 28270 | 12.2 | 25070 | 21130 | 18260

82810 | 80110 | 27820 | 124 | 24770 20810 | 17940

| | 20710 | 27360 | 126 | 24470 | 20490 | 17620
32170 20310 | 26910 | 128 | 24170 | 20180 | 17310




THE CARNEGIE STEEL COMPANY, LIMITED.

ULTIMATE STRENGTH OF WROUGHT IRON COLUMNS.—~Qontinued.

13.0 | 23870 | 19860 | 17000 | 17.0 | 18550 | 14630 | 12080
13.2 | 23570 | 19560 | 16710 | 17.2 | 18320 | 14410 | 11880
135 | 23140 | 19110 | 16280 | 17.5 | 17980 | 14100 & 11590
138 | 22700 | 18670 | 15850 | 17.8 | 17640 | 13790 | 11320

14.0 | 22420 | 18380 | 15680 | 180 | 17420 | 13590 | 11140
142 | 22150 | 18100 | 15310 | 18.2 | 17200 | 13390 | 10860
14.5 | 21740 | 17600 | 14920 | 18,6 | 16880 | 13100 | 10700
14.8 | 21320 | 17290 | 14530 | 188 | 16570 | 12820 | 10450
15,0 | 21060 | 17020 | 14200 | 10.0 | 16370 | 12630 | 10290
152 | 20790 | 16760 | 14040 | 192 | 16170 | 12450 = 10130
155 | 20400 | 16390 | 13690 | 19.5 | 16870 | 12190 I 9390
158 | 20020 | 16010 | 13350 | 10.8 | 16570 | 11930 9670
16.0 | 19760 | 15770 | 13120 | 20.0 | 15380 | 11760 9520
162 | 19510 | 15540 | 12010 | 20.2 | 15200 | 11600 9380
165 | 10150 | 15190 | 12500 | 20,5 | 14920 | 11360 9170
16.8 | 18790 | 14850 | 12280 | 20.8 | 14650 | 11120 8970

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

oA Ay

- ':. 1
Radii of Gyration given, correspond to dn'whnns indicated by m'ow heads.
Sise, '»mamw‘;ﬂ;‘o J RADIT OF GYRATION.
inches l inches ims T r r,

8 x6 | & 173 1.37 250 | 267 | 276
“ %l 881 | 181 | 257 | 275 | 2%
*5 x5 % | 123 | 156 | 200 | 226 | 235
. % | 272 | 149 | 217 | 235 | 245
4 x4 3 | 98 | 123 | 168 | 1.8 | 195
% | 109 | 118 | 17 | 1o | 204
34x8% | 3¢ | 85 | 107 | 147 | 166 | 17

3 [ 171 | 102 | 185 | 174 | 18
3 %3 1y 49 | 003 | 1.2 | 143 | 153
“ s¢ | 114 | 088 | 182 | 151 | 1.62

* 21052y | I 45 | 085 | 115 | 134 | 144
R 1 85 | 082 | 119 | 139 | 149
2y><zu; i 41 | 077 | 105 | 124 | 134
% | 77 | o | 10 | 129 | 140
x| ¥ 37 | 069 | 098 | 114 | 1.4
3 1.30

68 | 066 | 099 | 1.49

Angles marked * are spcc.nl.
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THE CARNEGIE STEEL COMPANY, LIMITED.

RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK.

ANGLES WITH UNlOUAL LEGS.

SALISTY .- .._.._’ (..-.."!...;
I -—-!rmu ?T PT wmmt% .\:w-m
v @& B =2 ) o D
B ¢ ! ‘
[ I
- e
7

Radii of Gymuon given, correspond to dxruchons indicated by amw hwis.

bt v¢ RADIT OF GYRATION,
Im ‘lm e angle rn | I i Ty I. i N
7 X34 1&0 2926 | 121 | 1.39 147
|

* | 323 | 219 | 131 | 150 | 1.60
6 x4 ;g | 128 | 193 | 160 | 167 | 17
“ % | o7 | 186 | 158 | 176 | 138

6 x3% | 3% 117 | 194 | 12 | 143 | 153
“ % 257 | 187 | 185 | 154 | 16
B ut) ) p) e
# y . 1.68 .
] xs,t," 3% 104 | 160 | 193 | 151 | 160
g % | 27 | 158 | 142 | 161 | 171

b x3 3% 98 | 181 | t10 [ 127 | 187
“ i 199 | 155 | 113 | 197 | 147
*41:%8 o=l Aot e beast | eat
« 3 185 | 1.38 | 125 | 146 | 154
" x3% | % 91 | 125 | 143 | 160 | 170
» 1 185 | 119 | 160 | 169 | 1.79
SR AR AR A
. 1 45 | 15
314 %3 > 66 | 10 | 122 | 140 | 149
“ 157 | 104 | 130 | 150 | 1.60

315 x2% J 49 | 112 [ 006 | 113 | 123
“ 1 124 | 106 | 108 | 1928 | 1.3
310 %2 iy 43 | 104 | o7 | o092 | 102
o ? 90 | 1.00 | 0790 | 089 | 110
§ w214 | ¥ 5 &g& 100 | 118 | 138
L | 'Ip‘r!' X 4 " 1.35
pp ) o4t ) )
* W | S A o 1_10
214%2 1;; 28 | o079 |.079 | o097 | 107
LML 68 | 075 | o084 | 1.04 | 115

:\I,Iu marked * are special,
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THE CARNEGIE STEEL COMPANY, LIMITED.

RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK.

ANGLES WITH UNEQUAL LEGS.

POEEN: £ LY PTSRPI . SIS

Incdes. | inches Fmpunfﬁi To __. I ] P-, Lo X

7 X3% | f [ 150 | 0% | 337 | 356 | 368
* 1 823 | 089 | 348 | 368 | 3
6 x4 3 123 147 | 274 | 282 | 301
w % | 272 | 111 | 2% | 802 | 812
6 x3% | 3 1.7 | 099 | 28 | 800 | 310
IR O 57 | 083 | 200 | 310 | 320
*5 x4 % | 10| 120 [ 220 | 238 | 248
woxen | B | e | B | A B
x 3% . 45 ¥
" % | 27| 096 | 296 | 255 | 265
b x3 % 98 | 085 | 235 | 252 | 28
wixs |8 | M|l 2l B
« $ | 185 | 08t | 216 | 235 | 245
" x33% |- 91 | 1.06 | 174 | 192 @ 202
Ve DB E B E
X .
u i| 1| o8 | 1| 208 | 218
8143 r‘ 66 | 090 | 152 | 171 | 180
W "; 157 | 085 | 161 | 181 | 191
814x2% 49 | 074 | 158 | 176 | 188
“ Ho| 124 | 067 | 166 | 186 | 196
By <2 y 43 057 | 1.5 1.70 1.80
* i 90 | 058 | 157 | 177 | 18
8 %24 | ¥ 45 | 075 | 131 | 150 | 159
“ i o5 | 07 | 137 | 156 | 166
3 x2 % 41 | 058 | 138 | 156 | 1.68
* U % 77 | 055 | 142 | 162 | 178
e g Bl ol
“w 3 g 1. 4

Angles marked * ;spu:ial.




THE CARNEGIE STEEL COMFPANY, LIMITED.

ULTIMATE STRENGTH OF HOLLOW CYLIN-
DRICAL AND HOLLOW RECTANGULAR
CAST IRON COLUMNS,

Ultimate Strength in Pounds per Square Inch:

CyLINDRICAL COLUMNS, RECTANGULAR COLUMNS.
Square Bearing: Pin & Square: Pin Bearing: Square Bearing: Pin & Square: Pin Bearing:
80000 80000 80000 80000 80000 80000

(121)2 3(121)2 (121)2 31212 9!121)’ p d0121)*
Mawar "igooar taooa: | Te00as Tea00an T isooas

l==Length of Column, in feet,

d==External diameter or least side of rectangle, in inches.

CYLIXDRICAL COLUMNS. RECTANGULAR COLUMNE,
1 | Ultimais Strengia in Iba. per =, in. Ultimate Strength in Jbe persq. in.
T | s | Poamd |, . Squn | Fawd
Baring. | Square |PmBaring| puring | ‘Halmug.

f
i

67800 62090 | 58820 | 70480 | 66520 | 62990
65690 60300 | 55730 | 68790 | 64260
63530 57600 = 52600 | 67000 = 61040 | 57600
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THE CARNEGIE STEEL COMPANY, LIMITHD,

Safe Loads, in Tons of 2,000 Lbs,, for Hollow Cylindrical Cast Iron Columns,
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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 I-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 13,000 Ibs. per square inch, while in the
tables on rolled steel beams a fiber stress of 16,000 Ibs. 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, 15 feet high, is to be built over an opening
of 24 feet. What will be the section of the girder required ?

Answer :—Assuming 25 feet as the distance, center to center
of bearings, the weight of the wall will be 25X 15X 121=45,375
bs., or 22.68 tons.

On page 153, we find that a girder composed of two 127/
beams, each weighing 31.5 ibs. per foot, and two 147X %47/
flange plates will carry safely, for a span of 25 feet, a uniformly
distributed load of 22.87 tons, including its own weight. De-
ducting the latter, 1.42 tons, given in the next column, we find
21.45 tons for the value of the safe net load, which is 1.23 tons
less than required. From the following column we find that by
increasing the thickness of the flange plates &’/ we may add
1.52 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 14’/ X %’/ cover plates.
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LIMITED.

THE CARNEGIE STEEL COMPANY,

BEAM BOX GIRDERS.

SAFE LOADS IN TONS, UNIFORMLY DISTRIBUTED.

2-107 1-Beams and 2 Plates 127/x%”’.

5%

10/’
1-BEAMS
25.0 Ibs,

per foot.

2 Plates
12X
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Above values are based on maximum fiber stress of 13,000 lbs. per sq. in.;
§” rivet holes in both flanges deducted. Weights of girders correspond to

fengths, center to center of bearings.
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BEAM BOX GIRDERS.

SAFE LOADS IN TONS, UNIFORMLY DISTRIBUTED.

THE CARNEGIE STEEL COMPANY, LIMITED.
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BEAM BOX GIRDERS.

SAFE LOADS IN TONS, UNIFORMLY DISTRIBUTED.
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THE CARNEGIE STEEL COMPANY, LIMITED.

EXPLANATION OF TABLES ON RIVETED
PLATE GIRDERS.

Riveted girders are used where rolled beams are insufficient
to carry the load. On page 52 of the hithograph plates will be
found illustrations of various forms of riveted girders The
sections with single webs are more economical than those with
double webs box girders, but the latter are stiffer laterally, and
should 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 shear-
ing stress per square inch will not exceed 10,000 pounds. This
shearing stress is greatest ncar the supports and is obtained by
dividing half the load upon the girder (provided the load is
symmetrically ap| lied: by the web section. The first condition
(security against buckling) is attained when this shearing stress

11,000
does not exceed y o St in which d represents the

3,000t%
depth of web in clear of flange of giraer, and t the thickness of
one web plate in inches. Ordinarily this formula gives a lower
stress per square inch than 10,000 pounds, so that both condi-
tions are usually attained when the first is, Instead of increasing
the thickness of the web, it may be stiffened by means of vertical
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 stiffeners may be
placed further apart or entirely omitted. Stiffeners should always
»e used at or near the supports, and at any other point where
there is a concentration of heavy loads, The duty of these
stiffeners in such cases is twofold ; first, to prevent buckling of
the web ; second, to transmit the shear to the web by means of
the abutting areas and the rivets, both of which must be suffi-
cient for the purpose,

The rivets generally shonld be 3”7 and the spacing in flanges
ought not to exceed six inches, and should be closer for heavy
flanges ; but in all cases it should be close at the ends, say three
inches for a distance equal to the depth of the girder. Where
loads are great, especial calculation for rivet spacing should be
made allowing 9,000 pounds per square inch for shearing and
18,000 pounds per square inch for bearing,

The unsupported width of flange plates, subjected to compres-
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THE CARNEGIE STEEL COMPANY, LIMITED.

sion, should not exceed 32 times their thickness, nor should the
flange plates extend beyond the outer line of rivets more than
five inches nor more than eight times their thickness.

The term *‘flange,’’ as applied to the riveted girders, embraces
all the metal in top or bottom of girder exclusive of web plate ;
or, in the case of a rolled beam or channel with top and bottom
plates, all the metal exclusive of that part of the web between
fillets. ¢

Girders intended to carry plastering should be limited in depth
from out to out to 4Y; of the span length ( 367/ per foot) ; other-
wise the deflection is liable to cause the plastering to crack.

The following pages, Nos. 159 to 162, inclusive, furnish a
ready means of deterfhining the sections of plate or box girders
necessary to carry specified loads for spans varying from 20 to 40
feet, center to center of bearings

The “Safe Loads’ are given for the section shown, and in
columns headed “Increase in Safe Load’ is given the increase
in safe load for each %’/ increase in thickness of flange plates.
The flange plates may be altered in width and thickness, pro-
vided the section remains the same as that required in the table
and the conditions in regard to unsupported width be fulfilled.

EXAMPLE OF APPLICATION OF TABLE.

A 30’7 box girder is to carry a load of 8o tons over a clear
span of 30 feet. What section of girder is required? The span
from center to center of bearings we will assume to be 31 feet.

In the table, page 161, the safe load for this span and for the
girder shown is found to be 62.96 tons including weight of
girder, which latter, according to the table, may be assumed at
about 3.5 tons. The total load to be carried is, therefore, 83.5
tons. The increase in safe load for %/ increase in thickness of
flange plate givenin the tableis 3.70 tons.. The thickness of the
flange plate is then obtained as follows: 83.5 tons—62.96
tons=—20.54 tons. This-3.70 tons is very nearly 6. Each
flange plate, therefore, must be increased by %/, making a
total thickness of flange plate of 3{/”.

The section of the girder is then composed of two 307/ X %’/
web plates, two 16//X 3{// flange plates (which could be made
18//X 117/ or 20’/ X 54/, etc.—see previous note), and four

/”X3/”X 147/ flange angles. The shear in one web is

83M—or 2,785 pounds per square inch, which is also safe

2X2X 3ox A
11,000
against bucklmg, since it is less than | xrip 1 d°  which, in
3,000t2

this case, is 5,000 pounds.
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THY CAENEGIE STEEL COMPANY, LIMITED.

PLATE GIﬁDERB.

SAFE LOADS IN TONS, UNIFORMLY DISTRIBUTED.

il 1] ! j g !
:g 2 i 5‘ i i i 2
£ f % e | B 8%
. = ] B 3 x
5 ekl (4| £%%
33 R i1 855
.é_s A iﬁ
iy Tee T2igle, | [IsE |3l
A5s :' iaé‘.ﬁ E:;gi E.ﬂ' 2§ [3ks Efgi
3 i'a _uﬁ g4 ) o E eo'a 5 e B
3= 553 |3%8%|3 & _,..:ij
B o ten o e
92| 7380 | 176 | 3.63 | .06 |8337 | 184 | 400 | .08
5| oe | | a5 | 0 | lin| be | 0
| 6. i * J 4 ? 1 4
9 | 6495 | 201 | 819 | .08 | 7336 |209| 352 | .08
96 | 6245 | 207 | 807 | o7 | 7054 | 217 | 339 | 07
% | ero0 | 5ot | om | v |ocmlsat| 3% | &
Sl Ealan i An, | e ke de | i
" : 4 1.14 | 2.49 | "
31 | 52.38 | 245 | 257 | .08 |59.46 | 256 | 28 | .08
% 4930 | 2% | 24 | 08 |oris 5% | 26 | 08
o | 49, 5 . o
34| 4776 | 266 | 234 | 09 |5%04|278 | 259 | .09
35 | 4639 | 273 | 2928 | 09 [5240| 285 | 252 | 09
36 4510 | 283 | 292 | .09 |5095 296 245 | .09
37 | 4388 [ 290 | 216 | .09 |4957 | 303 | 238 | 09
38 | 4278 | 297 | 210 | 10 |4827 |81t 231 | 10
| 39 | 4163 | 304 | 205 | .10 |47.03| 318 225 | 10
| 40 | 4059 | 8.1 | 200 | .10 [4585 |325| 231 | 10

The above values are founded on the moments of inertia of the
sections using a maximum fiber stress of 13,000 Ibs, per square inch;
4#// rivet holes in both flanges deducted. Weights of girders
correspond to lengths, center to center of bearings and include rivet
| heads, stiffeners and fillers.
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THE CARNEGIE STEEL COMPANY, LIMITED.

PLATE GIRDERS.

SAFE LOADS IN TONS, UNIFORMLY DISTRIBUTED.

§ 184 182
£ F 3 i
o 2k el
iy e * X
25 5 g3
g 5 *
g : . .
S (3 LR TE 128 (31
i}.s.'g f‘—c:ig'f.'s.q h;i
Bz | %, ¥ -
i‘i —Eu"ﬂxsa ﬂ ig"!.ﬁéﬁ
ok L 4 o gfﬂ' LI L TH
3 283 |85 !"3 i ,g.! e i"'
20 10257 | 177 | 480 | .05 [15254| 272 | 671 | .08
21 | 97.67| 185 | 458 | 05 |145.28| 284 | 639 | .06
22 | 9328| 192 | 487 | 06 |[13868] 295 | 609 | 07
28 | 8018 2.04 | 418 | 06 |18265] 812 | 588 | .07
24 | 8546 217 | 401 | .08 |127:12] 924 | 558 | 07
2 | 8204| 219 | 385 | .06 [122.04] 396 | 538 | .07
2 | 7888|226 | 370 | 07 |117.34] 348 | 516 | 08
27 | 7596 284 [ 356 | .07 |113.00] 859 | 497 | .08
28 | 73.26| 241 | 343 | .07 [10897| 871 | 478 | 8
20 | 7073 253 | 331 | o7 |10520 388 | 463 | .09
30 6337 260 | 321 | .08 |101.70| 4.00 | 448 | 09
31 | 6646 268 | 310 | .08 2412 432 | 09
32 | 6410/ 275 | 300 | .08 | 9.34| 423 | 420 | 10
33 | 6216 282 | 201 | .08 | 9245|435 | 407 | (10
34 | 6033|280 | 283 | .00 | so74| 447 | 394 | 10
35 | 5360 298 | 275 | .09 | 87.47( 459 | 388 | 10
36 | 5698 309 | 266 | .00 | 8474/ 470 | 378 | i
37 | Bb.44 | 316 | 259 | 09 | 8246| 47 | 862 | .1
38 5398 324 | 252 | .10 | 8029|490 | 853 | .1
99 | 5250 331 | 247 | 10 | 7828|511 | 848 | .12
40 | 5126|339 | 240 | .10 | 7627|523 | 335 | .12

The above values are founded on the moments of inertia of the
sections using a maximum fiber stress of 13,000 Ibs. per square inch;
Weights of girders
carrespond to lengths, center to center of bearings and include rivet

447/ rivet holes in both flanges deducted.

heads, stifieners and fillers.
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THE CARNEGIE STEEL COMPANY, LIMITED.

BOX GIRDERS.

SAFE LOADS IN TONS, UNIFORMLY DISTRIBUTED.

B R | ; 4 &
g | $2% 1%
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: {EIE shx
5, Pl ¥R e
SE el Sk e il g X
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£ LT e LT
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g =1 =2 _555% g 5L n5°£ AE.§'§¢
; Fogilgas BEE | ¥F (2082 g2
Bl o | 7T B Ml
2gd |ABEs|4 253 |23E
20 573 | 07 | 1302 |24 795 | 0
2 548 | 07 | 1200|255 | 758 | w0
2 520 | 08 | 1183|266 722 | 09
% 498 | 08 | 1132|280 | 690 | .10
2% 478 | w8 | 1085|201 | 662 | 10
% 459 | 09 |1061 303 635 | .1
2 441 | 09 | 1001|314 | 612 |, At
7 42 | 09 | 94|32 | 589 | 12
28 £10 | 10 | 930|335 | 567 | .2
2 396 | 10 | 898|350 | 548 | .2
30 3,82 868|361 [ 520 | 18
31 370 | 11 | 840|872 | 513 | .18
32 5. a1 | st4|as3| 497 | 4
33 348 | 11 | 9|89 | 482 | i
8 338 | a2 | 766|406 | 467 | 4
% 928 | a2 | 7ad|417| 483 | 15
36 918 | a2 | 723|431 | 441 | 15
87 209 | 13 | 704 | 441 | 430 | .16
3 802 | 13 | 635|453 | 418 | .16
3 994 | 13 | 667|465 | 407 | .17
40 286 | 4 | 651|478 | 397 | 07

The above values are founded on the moments of inertia of the
sections using a maximum fiber stress of 13,000 1bs. per square inch ;
$3/¢ rivet holes in both flanges deducted. Weights of girders
correspond to lengths, center to center of bearings and include rivet
heads, stiffeners and fillers.
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THE CARNEGIE STEEL COMPANY, LIMITED.

BOX GIRDERS.
SAFE LOADS IN TONS, UNIFORMLY DISTRIBUTED.

FEAEE IS E

g = rii':- ER | 4 bl B % 2
| I 2 : | i B

= I | EE}; e gl §§:::
gLl ] FEs L Q| BEs
¥\ it : £ x ¥ J_I Il 5 é 2
ag| 43 L] =& ] [ ™
i : 32p [2584]< i2s |gs8
B = % 23 5
=.|%. |32 Sl NI T

3 Sgs ] i 3 E;?ﬁi 3& -.-ig sql550
R e SR
b T Pr i

3 j 253 |E56° i 253 |295°

20 1849 [ 292 [ 1059 | .10 | 2853 | 874 | 1585 | .13
21 (1762 | 3.06 | 1040 | A1 | 2717 |8.91 | 1509 | .13
22 (1682 (319 | 964 | A1 |2503)|4.09 | 1441 | .14
23 (1608 (336 | 922 | .12 |248.0|4.80 ) 1378 | .15
24 | 1542 (849 | 884 | .12 |287.7| 448 1821 | .15
25 | 1480 [ 363 | 848 | .18 | 2282|465 | 1268 | .16
26 | 1424 (376 | 818 | .13 |219.4|4.83 | 1219 | .17
27 (137.0 (389 | 7.85 | .44 |201.3]5.00 | 1174 | A7
28 (1821 (4.03 | 757 | .4 | 2038|5147 1182 | .18
29 (1276 (415 | 731 | .15 | 1967|539 1098 | .19
30 [ 1233 (433 | 706 | .46 | 1902|557 | 1056 | .19
31[1193 (445 683 | .46 | 1840|574 1022 [ .20
82 | 115.6 | 460 | 6.63 A6 | 1783 | 501 | 9.90 .20
3| 1121 |474 | 643 | .17 | 1729|608 | 9060 [ .2
34 (1088 (487 | 624 | A7 |1678|625 | 9.8 | 2
85 | 1057 | 5.00 | 6.06 | .18 |[163.0) 643 906 | 2
36 | 1028 (517 | 590 | .18 | 1585|665 880 | .23
87 (1000 [ 531 | 574 | .19 [1542 (682 | 857 | 24
88 | 974 (544 | 558 | 19 [150.1 | 690 | 884 | 4
39 | 949|658 | 544 | 20 | 1463 | 76| 813 |. .25
40 | 825|571 | 530 | .20 |1426|734| 792 | .26

The above values are founded on the moments of inertia of the
sections using a maximum fiber stress of 13,000 lbs. per square inch ;
}47/ rivet holes in both flanges deducted. Weights of girders
correspond to lengths, center to center of bearings and include rivel
heads, stiffeners and fillers,
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THE CARNEGIE STEEL COMPANY, LIMITED.

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

The known quantities in this calculation 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 feet
for the various tiers of beams,

Figure the separate areas covered by the successive tiers of
beams, and divide the load on the column by these areas. The
quotients will give their respective pressures b, b/, b’/ per square
foot. Assume any spacing, in inches, generally greatest for the
lower tier of beams, aad about 9/ 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 this
product.

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

from the formula M= p }/ :2

EXAMPLE SHOWING APPLICATION OF TABLE.

Let L= 588 tons ) Assume p=3’-6"/, p’=5’-3//, p//=1"-9//
Let b= 3 tons j Then b’= 6 tons, and b/’= 24 tons,

Use 15’/ spacing for lower tier of beams.

. 1211 i i 2(' i i s
i gh‘ e “. 3d oaa we
Now using the above method of calculation we have for the
respective tiers :
3.5 % 1,937=06, 78=Modulus corresponding to 1277, 31.5 Ih.
beam,
5.25 X 2.450=12.86=Modulus corresponding to 207/, 75 Ib.
beam,
1.75X 4.243=7.43=Modulus corresponding to 12*/, 40 Ib.
beam.
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THE

CARNEGIE STEEL COMPANY, LIMITED.

-%e
R

R A

TABLES GIVING THE

:*“’B'"’;"g"

SIZE AND WEIGHT

OF BEAMS FOR s=9-12-15-18-24 INCHES,
b=1 TO 50 TONS PER SQUARE FOOT,
AND p=VARIABLE IN FEET.

«d
o . v S g
35 22| = Qg 5| 5 |52 ACING OF I-BEAMS.
T g |.2E =l e8| B e
=z |BE|l = |25|EE| S g .
2 =7 Sg| v | 2|5 | wr |
- X '
2| 100 | 162683 | 1215000 | 820 | 1| 0888 | 1000 | 1118 | 1205 | L
24 | 90 | 15772 | 12 | 4000 | 770 | 3 | 4’5o | 1730 | 1937 | 2421 | 2450
24 | 80 | 15231 | 12 | 3500 7122 | 4 | 1732 | 2000 | 2236 | 2450 | 2829
20 | 100 | 14858 | 12 (3150 |eses | 3 (19362230 | 2590 ) 2738 | S0
| W | a2 | 0| 4000|6505 7 | 2201 | Bods | 2068 | Bau0 | S
X 3 4 A
20 | 80 | 13983 1 10 |30.00 5982 | g | 55eg | 500 | 3354 | 3.674 | 4243
2 | 75 | 007 | 10| 2500|5706 | 10 |27 | 3162 | 8536 | 8872 | 4ird
bl ol B scimd] BB food Sl MM Y T By R B 4399
| | 11663 | 9 2500|520 | 13\ Bizm ) L6 | 4081 | 4415 | 500
18 | 60111168 | 9 | 2100 | S84 5 | 3354 | 5igra | 4331 | 4743 | 5477
1| 55 | 1087 | 812550 | 476 | 10 | 344 | 4000 | 442 ) L308| peoT
15 | 100 | 12658 | 8 | 2050 | 4494 | g | g7y | 4243 | 4744 | 5.196 | 6000
) %0 | 12250 | 8 | 1800 |43 | 10 | 875 | 4350 | dind | 538 | 6164
0 | 3873 | 4472 | 5:000 | 5.477 | 6.
15 | 80| 11882 | 7 12000\ 4009 | o | 3gpo | 4583 | 5124 | 5,612 | 6481
5| T | 1085 | 7 1500|3716 f 22 | 4062 | 4600 | akd | 57uk | s
R g :g gﬁz 24 | 4243 | 43899 | 5.477 | 6000 | 6.928
15 | 60 | 10405 - 25 | 4330 | 5.000 | 5.591 | 6.123 | 7.071
t5| 55 e | 5 | |2sief 80 nig | S| 6ok | 607 | ke
. 615 | 7.245 | 8
15 | 50| 920 | 5 | o7 |25 3 |5i24 S815 | 7345 | 828
15 | 42| 8861 4 | 1050 | 2182 | 45 | 5810 | 6.708 | 7.500 | 8215 | 9.487
12 | 55| 845 | 4 | 750! 1904 | 50 | 624 | 7071 | 7.906 | 8660 |10.000
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THE CARNEGIE STEEL COMPANY, LIMITED.

I-BEAMS USED IN WALL FOUNDATIONS.

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 ~1I):=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 their
strength as cantilevers of a length ¢p,”” sustaining the upward
reaction, which may be regarded as a uniformly distributed load.

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 and
b’ ranging from I to 5 tons per square foot. For other values
of ““s’” say 157/, 7. e., 1}/, the table may be used by simply
considering ‘b’ increased in the same ratio as ‘‘s’’ (see
example below). As regards the weight of beams, it is advan-
tageous to assign to ’s’’ as great a value as 1s warranted by the
other considerations which obtain.

EXAMPLE SHOWING APPLICATION OF TABLE.

The weight of a brick wall, together with the load it must
support, is 40 tons per lineal foot. The width of the lowest
footing-course of masonry is 6 feet. Allowing a pressure of 2
tons per square foot on the foundation, what size and length of
I-Beams 18’/ center to center will be required ?

Answer : L—40 b=2 w=06 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,”’ 7. e, b=2X
1}4=73 tons,

In the column for 3 tons, we find the length 7 feet to agree
with 20’ I-Beams 65.0 ths. per foot.
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Basement Floor Line

TABLE GIVING SAFH LENGTHS OF PROJEC-
TIONS “p"” IN FEET, (SEE ILLUSTRATION,)
FOR “g"=1 FOOT AND VALUES OF ‘“b"
RANGING FROM 1 TO 5 TONS.

of beam

nches,

_.Sé b (TONS PER SQUARE FOOT).

EEl 4 :1/;‘13/, 2‘21,4 2| 8 |agl| 4 | w4 5

Depth
mi

i .
24 '80.03‘15.281 13.61‘12.43 10.77'10.18\ 9.63(8.79 | 8.14 | 7.62| 7.18 | 6.81
20 -'80.0 j13.9 12.5011.41] 9.89 9. I8.84 8.07 | 7.47 |6.996.59 | 6.25

20 |65.00'12.48&11.1311[I.2[I 8.82 8.3 7.907.21|6.68 | 6,24 | 5.89 | 5.58
18 55.0010.857| 9.71] 8.86( 7.68 7.23 6.87 | 6.27 5,80 543 |5.12 | 4.86
15 80.0 11.83?1'10.63_ 9.71f 8.41] 7.93 7.52 | 6.86 | 6.36 | 5.95 | 5.61 | 5.32

15 160.00/10.405 9.30: 8.49 7.36 6.94 6.58|6.01[5.56 |5.20(4.90 |4.65
15 2.00‘ 8.861 T.Bj 7.23 6.27" 5.915.60 5,12 4.74|4.43 1 4.18 | 3.96

7.730 6,91 6,31| 5.47| 5,15/4.89|4.46|4.13|3.873.64 [ 3.46

5.65 4.90 4.55/4.38|4.00|8.70|3.46(3.26 | 3.10

10 25.00 5.706 5.10 4.66( 4 is.sm 3.61(8.29| 3.05 | 2.85 2,69 | 2,55
9 21,0 5.016! 448 4.00 355 3.34/3.17(2.90|2.68| 2,51 2.36|2.24
8 (18.00( 4.354 389/ 8,55 3,08 2.90 275 |2.51 | 2.33| 2.18/2.06 | 1.95
7 [15.0 3.715'! 332 309 263 248235 2.14| 198|186 175 165
6 (1225} 3112/ 278 2,54 2.?d au'd 1.97|1.80( 1.66| 1.56 | 1.47 [ 1.39
5 | 975 2529 2.27 2,07 1.80| 1.69 1.61 | 1.47|1.96(1.27 | 1.20 1,14
4| 750) 1904 1.73'i L3 141 133 1.26) 115/ 107| 100 094  0:89

The size of beam for any other pressure 15 tound by multiplying
the projection by the square root of the assumed pressure, and
finding the beam having a projection corresponding to this
product under the one ton column.
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THE CARNEGIE STEEL COMPANY, 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 of high-way bridges. They are usually covered with concrete
or asphalt and stone paving, etc. They are generally made in

length and width from 3/ to 4/-6//, and in thicknesses of {7/ to
347/ ; they are very strong, as indicated by the following table.

In order to allow for some deterioration by corrosion, they are,
however, rarcly made thinner than »//, while %7/ is a usual
thickness for bridge floors.

There has not yet been a reliable formula devised from which
the strength of buckled plates can be figured, but from experi-
ments on plates 3/-0’/ square, arched 27/, and well bolted down
on all sides, the following table of quiescent safe loads, uni-

formly distributed, has been deduced.

Approximate | g6 10d (one-fourth of

i ht of P f
Thickness. o;: “gpl:gf, ‘ u;;:‘;: dl:.‘d ) | or ;%Tx;r;s, oot,
u 93. 10080 1120
s 116.5 13888 1544
3% 13956 | 20160 | 2240

The resistance of buckled plates bolted or riveted down all
around is double the resistance of the same plate merely supported
all around, and if the two opposite sides are unsupported, the

resistance is reduced in the proportion of 8 to 5.
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THE CARNEGIE STEEL COMPANY, LIMITED.

DIMENSIONS OF STANDARD BUCKLED PLATES.

gils ) 2 s Widths of Flanges | \oofcon'tn
= |Sise of Buckle,| -~ é Rt of Bucklo—R. (2 2 é and Fillefa® holesp
=3 -
S P a 55 2| ¥nd Figs| FilletsS'de F1
£ |SideL[Side W[ B=| Borl | ForW. (=3 S|(End Fles Pt e Fes lpor 1 porwy
1 |3-117| -6 | 31, -85 89747 1 to7 -~ s 8 9
3| ¥ |3 50| s | @ 5 o8| T2 |3 Tt Balie
33117367 | 37| 791z | g97 [lto7| T g s
4 367 | 3-117 3 6-37 7-912" |1 to8 a2 7 8
5 3-97 397 |3 AT 74 g’l {to8 E % j s 8 8
8|8-17 |3-97 [ 3 | 4-105¢7| 74 éﬂ 09| 22 R N
T\3-gr 131713 | 747 | Ami0Bgrito8| S g 4 B s |87
8138|387 | 2 | 1027 | 102/ |1to8| SrE| A | =X | 8] 8
91287138 2 | 55 |12 [Hto10=|FE| [z | EF | 6|8
10 |37-87 | 287 | 2 | 1097 557 |1t08|2 gg g -§= 8| 6
g2 8802 | yngr |02 |iold 2 28 |2 ls |5 8
12 (378 |27 | 2 | 102 ¥-g |1to8 | Bl 88) |s | w7 | 8| 5
13307 347 [ 2 | §-107 | 6-18” |1t09 =T33 8| BE | 6| ¢
io |3 |3oan | 31| Yol | §vd |ioto 8|5 5| £4 |5 6
_6 £ 1017 X to =8 =)
20 |-97 | 3.6 | 50 4'-7%" ¥-40157|1 to 10| B| 5= ;g ‘E; 6|5
21 (267 | 267 | 2321 810147 | 3-10847[1 to 10) ~3 15 1318
22 (35 |y6 | 37| 5iln7| 3 |two8] Tz | ) 7i0
23 (367 3297 | 3 3" 7-17¢” l1t08| g | B = i
24 3727 |17 | 3 5-1337 | 4/ o( 1to9 2 .g g TR
2% |30 (317 | 3 | 4 | 410547 |1t09 B £ g |67
26 | 267 | 207 | 24l w168 | 267 (1o t0l S 5] 4

Letters L, 11, 12 and 13 refer to dimensions in length of plate.

Letters W, W1 and W2 refer to dimensions in width of plate,

The line between buckle and flange or fillet is not sharply defined on plates.

Plates are made of steel, and may be either 14, { or 84 inch thick.

If plates of greater length than given in thetable are required, they may be
made by splicing with bars, angles or tees,

Connectionioles are made either for 54" or 34 ” diameter bolts or rivets, but
all holes in plate. must be same size, as holes of different diameters in the same
plate will increase the cost of the plate,

Buckles of different lengths (L) and widths (W) may be used in the same
plate, but that will increase the cost of the plate,

Buckles of other dimensions than given in this table may be made, but the
making of new dies will be at an additional cost.
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THE CARNEGIE STEEL COMPANY, LIMITHD.

CORRUGATED FLOORING.

The trough and corrugated plate sections shown on page 26 are
used for floors of bridges and fire-proof buildings, as shown Fig. 6,

53
The following tables give weights per lineal foot of each rolled
section and per square foot of floor surface for thicknesses varying
\ inch; also the section modulus for one foot in width
and l1|e safe loads per square foot for spans of different lengths
using fiber stresses of 12000 and 10000 1bs.

)
) ' :
ISR, TSN T SO . S St R

PROPERTIES OF TROUGH SECTION.
mmmdu‘.m ....... M10 | Mif | M2 | M;s Mid
knessof bass . . . . . . 3
Weight per lineal foot . . . . e | e | 6% | ofds | o8%
We:ghtﬁn;qnmibot « o+« 2500 | 2815 | 81.81 | 3448 | 37.74
Seofion Modulus for 17in width . | 11.66 | 13,06 | 1457 | 1612 | 17.67

SAFE LOADS IN POUNDS PER SQUARE FOOT OF FLOOR FOR SPANS OF
DIFFERENT LENGTHS,

¢ M0 Mit Mi2 M8 | Mu
i; 12000 | 10000 mllm 12000 | 10000 | 12000 moe 12000 | 10000
sl Ibw | Ibe | Iba | Ihs | Ibw | Iba | Jba | lbs | Ibe | Phe
5 | 3099 | 3083| 4179 3483| 4662 | 3885 5158 4293' 4712
§ | 2500 2141| 2002 2418 | 3238 2698 | 3582 2985 3927 | 322
7| 1887 | 1678| 2132 1777 | 2379| 1983| 2632 | 2193 | 2885 | 2404
8 | 1445| 1204| 1633 1361 | 1821 | 1617 | 2015 1679, 20| 1841
9 | 1142| 952| 1200| 1075| 1439 1199| 1592 | 1327 | 1745 1454
10 | 925 771 1045| 71 1166| 972 |1200| 1075 1414 1178
11| 764| 637| 864| 720/ 963| 803| 1066 888 1168| 073
12| 642| 53| 726( 605 800| 674| 806 747| 982| SI8
43 | 47| 456| 618| 515 600| 575/ 763 636| 836| 607
14| 472| 303) 533| 444| 595| 496| 658 548 721 601
15| 411| 348| 464( 357| 518| 432 578| 478/ 628| 528
16| 361) 80t 408| 340 455| 9| 504  420| 552 460

"~ Safe loads given include weight of section,
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THE CARNEGIE STEEL COMPANY, LIMITED.

CORRUGATED FLOORING.
M 30 M 33

o By Mmmim ey T G LR R 128hetl- - -~ - - - -

PROPERTIES OF CORRUGATED PLATE.
Section index . . . . M30 | M31 | M32 | M33 | M34 | M35

Thickness of metal . . | 1 3% | A
Weight per lineal foot . §§36 16?310 12{04 1 .%5 20.71 | 28,86
Weight per square foot | 11.05 | 13.78 | 16,60 | 17.47 | 20.39 | 23.30
Section Modulus for 17

inwidth . .. . 110 | 1565 | 195 | 328 | 384 | 439
SAFE LOADS IN LBS. PER SQUARE FOOT OF FLOOR.
Span M30. M31. M32.

infeet. 712000 Tbs. | 10000 Lbs. | 12000 Lbs. | 10000 Lbs. | 12000 Lbs. | 10000 Lhs

5 352 293 496 413 624 520
6 244 203 345 287 433 361
7 180 150 253 11 318 265
8 | 138 115 194 162 244 203
9

10

| 109 91 153 128 193 161

\ 88 73 124 103 156 130
11 73 61 103 86 129 108
12 61 51 86 e 108 90
13 52 43 73 61 92 7
14 45 38 63 53 80 67
15 39 33 55 46 69 58
16 35 29 49 41 61 51

M33. M34, M3E,
insg':?t

* | 12000 Tbs. | 10000 Tbs. | 12000 Lbs, | 10000 Lbs. | 12000 Lhs. | 10000 Lbs.

5 1049 874 1228 1023 1404 170

6 728 607 853 711 975 813

7 535 446 627 523 nr 598

g 410 342 480 400 549 458
10

324 270 379 316 433 361
262 218 307 256 351 293
1 17 181 254 212 290 242
12 182 152 213 178 244 203
13 1565 129 182 152 208 173
14 134 112 157 131 179 149«
15 17 98 136 113 156 130
16 103 86 120 100 137 114

Safe loads given include weight of section.
Weight per square foot given does not include weight of splice plate.
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CORRUGATED AND GALVANIZED
SHEETS.

Corrugated sheet is used for roofs and sides of buildings.
It is 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 projecting 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 sheets
generally used for both roofing and siding, are Nos. 20 and
22,.B. W. G:

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

The corrugations are 2.425’/ long, measured on the straight
line ; they require a length of sheet of 2.725’/ to make one
corrugation, and the depth of corrugation is* 21/, One
corrugation is allowed for lap in the width of the sheet and
6’7 in the length for the usnal pitch of roof of two to one.
Sheets can be corrugated of any length not exceeding ten
feet. The most advantageous width is 30157/, which (allowing
157/ for irregularities) will make eleven corrugations=30//, or,
making allowance for laps, will cover 2417/ of the surface
of the roof.

By actual trial it is found that corrugated sheet No. 20,
spanning 6 feet, will begin to give a permanent delection for
a load of 30 Ibs. per square foot, and that it will collapse
with a load of 60 Ibs. per square foot. The distance between
centers of purlins should therefore not exceed 6 feet, and,
preferably be less than this.

b i !




i

e e e e — = _.;_—-aq“—l_ ¥

RSN "SaaEeeeaate

THE CARNEGIE STEEL COMPANY, LIMITED.

CORRUGATED SHEETS.

The following table is calculated for sheets 30147/ wide before

corrugating. & UL
o uare of 100 '
|3 pmBi ot | 23

A o By Menied R g
& L | & =
- (617 |8 |08 |10 =

16 [.065 | 2,61 | 3.28 | 365 | 3H8 | 353 | 350 | 348 | 346 | 2.
18 | .40 | 1.97 | 248|275 | 270 | 267 | 264 | 262 | 261 | 2.31
20 035 | 140 1.76 | 196 | 192 | 190 | 188 | 186 | 185 | 1.74
22 | 028 | 112 1.41 | 156 | 154 | 162 | 150 | 149 | 148 | 1.48
24 | 022 | 88| L11]128 121 [119 | 118 | 117 | 117 | 1.22
26 (018 | 72| So1[101| 99| 97| 97| 98| 95 1.06

\o'rt —For weights per 5qum lnld with one and one- hall' lap,
add to above § per cent. For weights per square laid with twg
laps, add to above 10 per cent.

TRANSVERSE STRENGTH.

;,.T--E--

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

d=Depth of cerrugations, in inches,
\\._.Ilrmkmg “clght distributed in tons,
W st " ** pounds,

W 54_9.9:5_ t.]. b, d.

99900 1. b. d.

ikt ab

1
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“

1

STANDARD CLEVIS NUTS.

L e |
— - —- —fi =M
q_‘i‘ 1|ii--':uu-ﬁ§
Distance H can be made to suit connections.
| I:I'At Ly u:u e P !::1 mFm ; |
of Licne [IF4C ¢ Dismeter Len o Dismeter
o T o e R e KR e
| e | B | Pek Tomd |l he | P
16+ 1 13 | 1 43 | 5 2 2| 1%
1}‘ Li? 14 1-?5 574 8}}2 215 -{f 34 | 2y
03¢ |1 | 108 | 1% | s | o5 | 2% | x| 8% | 2¥
1 1% 1;2 176 | 576 | 61 | 8% | X | 84 | 24
1 2 1 6% | 6% | % | ¥ | 834 | 2%
1 | 2 17 | 256 | 53¢ | 634 | B3 | 3¢ | 82 | 2K :
1 21| . s 67 | 633 | Bla | X | 84 | 2Y
| | 2 1 | 25 | 65 | 7 | 2% | % | 8¢ | 2%
1 oy | o [ 2% | B3 | 7 | 27 | | 8% | 2%
14 | 2% [ 136 | 234 | 6356 | 7 [ 2% | 76| 3/ | 25
1 236 | 1 23| 6% | 7 | 24 | 2 | 8% | 2%
14 | 2% | 1% [ 2% | 736 | 8 | 8 | 11 | 8% | 3%
2 | 95| 1ha | om | 7| 8 | 8% | 14| 8% | 3%
256 [ 1 | 25 | 7% | 8 | M2 | 136 | 8% | 3i5
21 | 9% | thh |2 | 7% | 8 | 3% | 1% | 8% | 3%
oa | ox |2 | 2% | 7% |8 | 8% | 13| 8% | 8%
2 B2 | oo .- | 75| 8 3% | 1% | 8% | 3%
Oh | 2% | 2 | 2% | 9 |85 |4 | 1X | 4H | 3%
2 8 |28 (9 |8k 4 | 1% | 44335
2% [ 81| 28 | 8% |9 |8%|4 |1K |48
9 | 8% |9 |85 |9 |8 |4 |1y | 44i|8
90 | 8¢ | o | 8k | 9 | 8% |4 | 1k | 43| 8%
o5t | 8w | 250 S5k |9 |8 |4 | 1| al| 9%
24 [ 84| .. | .- | @ 812 | 4 |1y | 4 }2 35%
2% | 836 | 27 | 83| 9K | 9 | 4K | 15 | bk | 3%
211 | 8% | 23 | 3% | 9% (0 | 4K | 1% | BN | 3%
276 | 856 | 27 | 856 | 9% | 0 | 4X | 1% | bX | 3%
218 | 95¢ | 256 | 35 | ox [ 9 | 4N | 15 | 6K | 8%

# This Clevis used for all smaller Bars.
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-

STANDARD SLEEVE NUTS.
DIMENSIONS IN INCHES.

lh'lﬂlg}ﬁ}é
1’:(‘1523‘5}:
141562545
s %52
3:%1{*3 546
25,1112 6
242 2746
2% "
2!";21“1[3}“'4
2., 24,81 6%

2 | Waight of Nut,

=
—
W
]
o
= o
b

(245215| 4
; 614
61
7% 92
3822% 94| .
7535 13
m,{lw
9;“1935517;4
rmb;gw

10,4ﬂ §

1014 4.624

11,45

11}:15 AB43( 35
12%5.;%;‘«{44
12145:

211234934 6:5h123 635514 52
Above weights are approximate.

Jottes3:c

1076,5.05436 2834 Jahi
1074 5.05 el .. ..

waexl. |

Length of Nut,

Dinm,
wu'ght of Nut.

2% 1";3%?
3 RHBNT
334 ysm
812764 t
%

123
1334
193¢
14
14

145

334 H 434!
" 75:

334
;44}47}“

3;5 4T

3413;4_4;48

374 .. 4% 8

.. 478

.. 5% 8%

's,u 8%

5%8,4

5148%

.. 39
C B39

. B9

.6 9 |

1456
15
15| 8

157 ,g'

15%
1614
1614
1734
1754| 9
173¢] 9
17y
183
185
19

5355/ 515
6.785% 6314
7.226% 75
mhu 3%
7553;4 88
76563 86
8087 10254
10034
8.5273¢ 11814
85273411634
8.9573¢ 1353
89573133
esds,gm;f;
14152
,4175;5
0.89814/173
10.2587% 197
1025874194

19

 hosarcnsy
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STANDARD EYE BAR HEADS.
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excess over that of bar, Thickness of head ¢ is same thickness as body of bar,
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CONVENTIONAL SIGNS FOR RIVETING.
SHOP, . FIELD.

TWO FULL HEADS.

Countersunk FARSIDE and Chipped.

Countersunk Both Sides and Chipped.

OOK

Q Countersunk NEARSIDE and Chipped.

FARSIDE, NEARSIDE, G BOTH SIDES.

o

Flattened to %4 ” High or Countersunk and not Chipped.

Y
&

Lk {0
%

Flattened to 1{” High.

<
%)

Flattened to 34" High.
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NOTHES ON ROOFS AND LOADS FOR SAME.

Angles of roofs as commonly used.

waﬁ. ion. ANGLE. Length of Pmrl_'t'mu ﬂl__ | Tougth of
to s;l: Deg. Min, | rafter to rise, I.: s?::. Deg. Min, rafter (o riss,
b4 500 | 14142 ¥ 26 34 22361
24 33 41 1.8028 £ 21 48 2.6926
T 30 00 2.0000 % 18 26 3.1623

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

Roof covered with corrugated sheets, unboarded, - 8 pounds.
Roof covered with corrugated sheets, on boards, - - 11 *
Roof covered with slate, on laths, - - - i3

Same, on boards, 1/ thick, - - - = 16 @
Roof covered with shingles, on laths, - - < Ig
Add to above, if plastered below rafters, - - YO, | |8E
Snow, light, weighs per cubic foot, - < Btorz

For spans over 75 feet, add 4 Ibs. to the above loads, per square
foot.
It is customary to add 3o lbs, per square foot to the above for

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=Force of wind in Ibs. per square foot.

A=Pressure normal to surface of roof=F Sin. al# Cos.s-1.
B=Pressure perpendicular todirection of wind=F Cot.a Sin,al 8iCos.a.
(—Pressure parallel to direction of wind=F Sin, a 1.84 Cos. a.

. ([
Angle of roof=a | .5° ‘ 10°| 20° | 80° | 40° | 50° | 60° | 70° | 80° |90°
A=Fx 125 24 | 45| 66 | .83 .95 1.00 1.02 1.01 11.00
B=Fx 122 24 | 42| 57 64 .50 1'? .00
0=Fx 011.04|.15(.33 .5 73 85| . 95! 6 .99/1.00
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square foot).

ROOF TRUSSES.

Tables 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-
cient given for that member by total dead load carried by truss
(==span in feet X distance between trusses in feet X weight per
If the truss is acted upon by wind forces or other
unsymmetrical loading the stresses in the members must be caleu-
lated accordingly and combined with the dead load stresses as

found below.

Member | PITOR.  (Depth to Span.)

e R N O O I

5 Al

ﬁiﬂ 675 750 838 1,010
Bb 57 625 726 N7
Oa 563 650 .760 038
0e A7 A33 500 625
ab 208 217 2 232
ho 188 217 260 S13

Fig. 2,

760 333 930 1.120

Bb HB9 666 57 0928
Co Hb8 666 783 995
Da 625 J21 833 1.042
Dd 875 433 500 625
ab 155 167 180 202
be 165 67 180 202
ol 3 250 288 533 417

hi'n .58 874 978 1.178
Bb J18 812 922 1.131
Oc 649 .760 866 1.085
Dd 580 687 810 1,088
Ea i) 768 8756 1.094
Ef 562 650 760 938
Ee A7H 433 500 625
ab 104 108 112 A16
bf 003 108 125 166
fg | 208 | 216 | 224 | 282
geo 093 108 125 156
ed A04 108 112 116
s 187 217 250 313

280 325 376 469

Note.—Heavy lines
denote compression and
light lines tension mem-
bers. Loads are con-
sidered as concentrated
at the joints.
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EXPLANATION OF TABLES ON RIVETS
AND PINS.
Paces 181 to 185, 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 they
must be of sufficient size and number to present ample resistance
to shearing and afford sufficient bearing area so as not to cause a
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.
Thus, if the web is 7 thick, the rivets connecting the same
with the flange angles have a bearing value of only 3,520 Ibs.
for a 3¢ // rivet, while their shearing value is = 2 3,310=6,620
Ibs. per rivet, the rivets being in double shear. Consequently,
while the usual thickness of web of floor beams for railway
bridges is 3§77, it sometimes becomes necessary, for shallow floor
beams, to increase this thickness to !4/ and even 3§77, in order
that the pressure of the rivets upon the semi-intrados of the rivet
holes be not excessive, between the points of support of floor
beam and of application of the load, (in which space the trans-
mission of strain from web to flanges takes place).

The most usual pressures allowed upon rivet bearing are 15,000
and 12,000 Ihs. per square inch, as assumed in the tables, the bear-
ing area being the diameter of hole multiplied by the thickness
of metal. The former pressure, though somewhat greater than
is generally allowed for pins, is frequently used in riveted work
in consideration of the neglect of the friction between plates,
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Pins must be calculated for shearing, bending and bearing
stresses, but one of the latter two only, in almost every case,
determines the size to be used. The stress allowed upon pin-
bearing in bridges proportioned to a factor of safety of five, is
usually 12,000 Ibs., and the maximum fiber stress by bending,
15,000 Ibs. per square inch. When groups of bars are connected
to tne 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.

The following examples will illustrate the use of the tables :

I. 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 (7. e.,
centers) of support of bolster plates and centers of pressure of
end post plates = 214//2 ,

Answer:—Bending moment=20,000 lhs. X 2 }4=50,000 inch
Ibs., therefore 3%/ pin required for 15,000 lbs. fiber stress,
since the allowed moment for 317/ == 50,600, as per table.

II. Required the thickness of metal in the top chord or in a
post of a bridge, that will give sufficient bearing area to a 3347/
pin having to trausfnir. a stress of 60,700 Ihs,, the allowed pres-
sure per square inch on bearing being 12,000 Ibs, maximum.

The bearing value of a 33§’/ pin for 17/ thickness of plate—

o AR e Dok iont o MRl Ao lre e
40,500 Ibs. therefore the thickness of metal require = 5,506
1157/, or each of the two plates in the chord or post will have to
be 3] 77 thick, ‘
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SHEARING AND BEARING VALUE OF RIVETS.

ALL DIMENSIONS IN INCHES.

mu?;:mm iwm | Hagh BEARING VALUE FOR
e i e | X | & ] T | &
3 | 375 |.A104| 060 | 1130 | 1410 | 1690 | . .
15 | 500 |.1963 | 1180 | 1500 | 1880 | 2250 | 2630
s¢ | .625|.9063 | 1840 | 1830 | 2840 | 2810 [ 3280
3 | 750 | 4418 | 2650 [ 2250 | 2810 | 8380 | 3040
% | 875 |.6013 | 8610 | 2630 | 380 | 3940 | 459
111000 | 7854 | 4710 | 8000 | 8750 [ 4500 | 5250
_Diameter of Rivel. | Area in | Single BIARING VALUE FUR 'y
Taches, square | Shear at
Trastion. | Decimal, | inchee. | 7500 e [} s i s
3% | 375 |.1104| 830 | 1410 | 1760 [ 2110 [ . .
% | 500 |.1968 | 1470 | 1880 | 2340 | 2810 | 3280
s | .625|.3068 | 2300 | 2340 | 2980 | 8520 | 4100
i | 750 | 4418 | 8810 [T 2810 | 8520 | 4220 | 4920
7% | 875 |.6013 | 4510 | 8280 [ 4100 | 4920 | 5740
111,000 | 7854 | 5800 | 8750 | 4690 | 5620 | 6560
“Diamter of Rivel. | Ares fn | Single BEARING VALUE FOR
Inches, square | Shear ot B
Fraction.| Docimal, | bocbe, (100001 | § | s i 1%
36 75| 1104 | 1100 | 1880 | 2340 | 2810 | . .
é? 500 | 1963 | 1960 | 2500 [ 8130 | 3750 | 4380
s5 | .625|.9068 | 3070 | 3130 | 3910 | 4690 | 5470
i | 50 | 4418 | 4420 | 9750 | 4690 | 5630 | 6560
% | 875|.6013 | 6010 | 4380 | 5470 | 6570 | 7660
1 |1.000 | 7854 | 7850 | 5000 | 6250 | 7500 | 8750
_Dismeter of Rivet. | yrea in | Single BEARING VALUE FOR
square | Shear at = x
Fraction.| Deom, | inches. | 12000 | | o P | %
3 | 975 | .1104| 1320 | 2350 | 29030 | 3520 | . .
5 | 500 | 1963 | 2360 | 3130 | 3910 | 4690 | 5470
s¢ | 625 3063 | 3680 | 3910 | 4880 | 5860 | 6840
3 | 750 | 4418 | 5300 [~ 4690 | 5860 | 7030 | =210
% | 875 |.6013| 7220 | 5470 [ 6240 | 8210 | 9580
1 | 1000 .785¢ | 9430 | 6250 | 7820 |~ 9380 | 10940
g hbgeim el Sl oy e X g

than single shear,
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SHEARING AND BEARING VALUE OF RIVETS.

ALL DIME N

nmmmmmormnumuummmmmnm

T AT aHT & 8#) % [ #]a

I et f |

soo0| .. [ ..

8750 | 4220| 4690| . . | . . |

4500 | 5160 5630 | swo e L e (RS {ESE

5250 | 5910 7880 | 8590 | 0190 | 9840 | . .

6000|6750 7aoo| 9000 9750 | 10500 | 11250 | 12000
DIFFERENT wmm Ill' PLAT!I] INCHES AT 15,009 LBS PER SQUARR INCH.
| % 'ilHlI|H|i # | 1
| ' |

P . PO | . P . 4 *
wwo| .. | .. TiseE ¥ e
4600| 5280| 5860 . . | . [ i
5330633070307?208&40..‘ = B

8560 | 7980 | 5200] 9030 | 9850 | 10670 | 11480 | 1200 | .
7500 | 8440 F 9380 | 10310 | 11250 | 12190 | 13130 | 14060 | 15000
DIﬂ'l.RlllT THICENESSES OF mrsm:m 11' MMULBB.PIR snummm.

EIESNEENE R D XN
@250 7030| 7810 . . | . . e [
7500 S440] 9380|1010 14250) . . | .. | .. | . .
8750 | 9840 | 10940 12030 | 13130 | 14220 | 15810 | 18410 | . .
10000 | 11250 | 12500 [ 15750 15000 16250 | 17500 | 18750 | 20000
mmmmmormnnmuummmmmm
a]r.;aM NN
i 2 ,_________l_“_ % -3
10| 8790 9770 . . el LR

%ﬁ To550] 11720 | 12890 | 14060 | . s

10040 | 12310 | 13570] 15040 | 16410 17770 | 19140 | 20810 | .
12500 | 14060 ' 15630 | 17190 | 15750 | 20320 | 21880 | 23440 | 25000

vmwm»memmnumu-mmhdm
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MAXIMUM BENDING MOMENTS ON PINS,

WITH EXTREME FIBER STRESSES

VARYING FROM 15,000 To 25,000 POUNDS PER s:;puu: INCH,

MOMENTS IN INCH-POUNDS FOR FIBER STRESSES OF

Diameter of | Area of Pin
Pin in in square | 15000 1bs. | 18,000 Ibs. | 20,000 Ibs. | 22,500 Ibs. | 25,000 Ibs.
inoches, inches, per per per " per per
§q. inch. | sq. inck 8q. inch. | sq. meh. | sq. inch.
1 0.785 1470 1770 1960 210 2450
14 0.991 2100 2520 2800 3140 3500
14 1.227 2880 3450 3830 4310 1790
154 1.485 3830 4590 5100 5740 6380
13 1.767 4970 5960 6630 7460 8280
155, 2074 | 6320 | 7580 | 8430 | - 9480 | 10500
163 2,405 7890 9470 | 10500 | 11800 | 13200
1% 2,761 9710 | 11600 | 12900 | 14600 | 16200
2 3.142 | 11800 | 14100 | 15700 | 17700 | 19600
214 3.547 | 14100 | 17000 | 18800 | 21200 | 23600
21 3.976 | 16300 | 20100 | 22400 23000
5% 4430 | 19700 | 23700 | 26300 | 29600 | 32900
24 4.909 | 23000 | 27600 | 30700 | 84500 | 38400
22 5.412 | 206600 | 32000 |- 35500 | 40000
g 5.940 | 30600 | 36800 | 40800 | 45900 | 51000
2 6.492 | 35000 | 42000 | 46700 | 52500 | 58300
3 7.060 | 89800 | 47700 | 53000 66300
3y 7.670 | 44900 | 53900 | 50900 | 67400 | 74900
B 81296 | 50600 | 60700 | 67400 | 75800 | 84300
5% 8.946 | 56600 | 67900 | 75500 | 84900 | 94400
3y 9.621 | 63100 | 75800 94700 | 105200
3% 10,821 | 70100 | 84200 | 935 105200 | 116900
11,045 | 77700 | 93200 | 103500 | 116500 | 129400
3% 11,793 | 85700 | 102800 | 114200 | 128500 | 142800
4 12.566 | 94200 | 113100 | 125700 | 141400 | 157100
ny 131364 | 103400 137800 | 155000 | 172300
417 14,186 | 113000 | 135700 | 150700 | 169600 | 183400
44 15.083 | 123300 | 1 164400 | 185000 | 205500
414 15.904 | 134200 | 161000 | 178900 | 201300 | 223700
57 16,800 | 145700 | 174800 | 194300 | 218500 | 242800
47 17.721 | 157800 | 189400 | 210400 | 236700 | 263000
% 181665 | 170600 | 204700 | 227500 | 253900 ‘ 284400
19.635 | 184100 | 220900 | 245100 | 276100 | 306800
5% 201620 | 198200 | 237900 | 264300 | 207300 | 330400
24 21648 | 213100 | 255700 | 284100 | 319600 | 353200
5% 22691 | 228700 | 274400 | 304900 3000 | 381100
5 23,758 | 245000 | 294000 | 326700 | 867500 | 408300
528 24850 | 262100 | 314500 | 319500 | 393100 | 436800
52 25.967 | 280000 | 335900 '| 373300 | 419900 | 466600
5% 27.109 | 208600 | 858300 | 398200 | 447900 | 497700
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THE

CARNEGIE

STEEL. COMPANY, LIMITED.

MAXIMUM BENDING MOMENTS ON PINS,

WITH EXTREME FIBER STRESSES

VARYING FROM 15,000 TO 25,000 POUNDS PER SQUARE INCH
Diametor of | Avea of pin | “OMENDS IN INCH-POUNDS FOR FIBER STRESSES OF
Pinin | insquare |15000 Ibs. | 18,000 Ibs. | 20,000 Ibs. | 22,500 Tbs. | 25,000 Ibs.
inches, inches. per per per per per
sq. inch, | sq. inch. | sq, inch. | sq. inch. | sq. inch
6 28,274 | 818100 | 381700 | 424100 | 477100 | 530200
614 20465 | 338400 | 406100 | 451200 | 507600 | 5
64 30.680 | 359500 | 431400 | 479400 | 539300 | 599200
655 31.919 | 881500 | 457800 | 508700 | 572300 | 635900
614 33.183 | 404400 | 485300 | 539200 674000
64 34472 | 428200 | 513800 | 570900 | 642300 | 713700
67 35785 | 452000 | 543500 | 603900 | 679400 @ 754800
6% 37,122 | 478500 | 574200 | 63t 717800 | 797500
7 38.485 100 | 606100 | 673500 | 757700 .| 841900
74 39.871 | 532700 | 639200 | 710200 | 799000 | 887800
7 410982 | 561200 | 673400 | 748200 | 841800 | 935300
75 420718 | 590700 | 708900 | 787600 | 886100 | - 984500
7% 4179 | 621300 | 745500 | 828400 | 931900 | 1035400
4 ‘664 | 65 783100 | 870500 | 979300 | 1088100
52 47.173 55 822600 | 914000 | 1028200 | 1142500
% 480707 | 719200 | 863000 | 958900 | 1078800 | 1198700
8 50.265 | 754000 1005300 | 1131000 | 1256600
g1 51849 | 789900 | 947900 | 1053200 | 1184800 | 1316500
8i; 530456 | 826900 | 992300 | 1102500 | 1240300 | 1378200
85 55.08% | 865100 | 1038100 | 1153400 | 1207600 | 1441800
814 56.745 1085200 | 1205800 | 1 1507300
g 58,426 | 944900 | 11 1250800 | 1417300 | 1574800
54 60,132 | 986 1183800 | 1315400 | 1479800 | 1644200
8% 61,862 | 1029400 | 1235300 | 1372500 | 1544100 | 1715700
9 63.617 | 1073500 | 1288200 | 1431400 | 1610300 | 1789
91 65.307 - 1118900 | 1342700 | 1491900 | 1678100 | 1864800
uiy 67,201 | 1165500 | 1398600 | 1554000 | 1748300 | 1942500
957 69,020 | 1213400 | 1456100 | 1617900 | 1820100 | 2022300
91, 70.882 | 1262600 | 1515100 | 1683400 | 1893900 | 2104300
97 72.760 | 1313100 | 1575700 | 1750800 | 1969600 | 2188500
955 74.662 | 1364900 | 1637900 | 1819900 | 2047400 | 2274900
7% 76.590 | 1418100 | 1701700 | 1890800 | 2127100 | 2363500
10. 78.54 | 1472600 | 1767100 | 1963500 | 2208900 | 2454400
104 8252 | 1585900 | 1903000 | 2114500 | 2378800 | 2643100
101 86.50 | 1704700 | 2045700 | 2273000 | 2557100 | 2841200
1055 90.76 | 1829400 | 2195300 | 2439300 | 2744200 | 3049100
1 95.03 | 1960100 | 2352100| 2613400 | 2040100 | 3266800
1114 99.40 | 2096800 | 2516100 | 2795700 | 3145200 = 3494800
1154 103,87 | 2239700 | 2687600 | 2086300 | 3339500 | 3732800
12 113.10 | 2544700 | 3053600 | 3392900 | 3817 1241200
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THE CARNEGIE STEEL COMPANY, LIMITED,

Dinmeter of
inches,

Pin,

bt e
el e
SERN SR

BEARING VALUES OF PINS

FOR ONE INCH THICEKNESS OF PLATE.

( =Diameter of Pin><1/7 > Stress per Square Inch. )

Area of
Pin.

sq. 10, I

' 85|

904
1.227
1.485

1.767
2.074
2.405
2.761

3.142
3.547
3.976
4.430

4.909
5412
5.940

| 6492

7.089
7.870
8.298
8.946

9.621
356/10.32
33 11.05
37 11.79

4 1257
414 13.36
4{ 1419
43415.03

3%

Bearing
Value at
12,000 Lbs,
Per sq, in,

1bs,

|
12000
13500
15000
16500

18000
19500
21000
22500

24000
25500
27000
28500

Bearing
Valus at
15,000 Lbs.
Per 5q, in,

Lbs,

15000
16900
18800
20600

22500
24400
26300
28100

30000
31900
33800
35600

37500

30000
31500 | 39400
33000 | 41300
34500 | 43100
36000 | 45000
37500 | 46900
39000 | 48800
40500 50800

42000 52500
43500 54400
45000 56300
48500 58100

48000 60000
49500 61900
51000 | 63800
52500 | 65600

Pin. inches.

Diameter of

18.67

19.64
20.63
21.85
22.69

23.76
24.85
25.97
27.11

28.27
29.46

| 30.68

31.92

33.18
34.47
35.79

4| 87.12

38.48
44.18
50.27
56.75

63.62
78.54
95.03
13.10

Bearing
Value at
12,000 Lbs,
Per sq. in,

L

55500
57000
58500

60000
61500
| 63000

86000
67500
69000
70500

72000
73500
75000
76500

64500 |

| Bearing

Value at

15,000 Lbs,
Per sq. in.

Ibs.

54000| 67500

68400
71300
73100

75000
76900
78800
80600

82500
84400
86300
88100
90000
91900

93800
95600

|
78000, 97500
79500| 99400
81000 101300
32500|103100
84000 105000
90000112500
96000 | 120000
102000 127500

108000 135000
120000150000
132000|1685000
1144000/180000




THE CARNEGIE STEEL COMPANY, LIMITED.

TABLE OF BATTERS.
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Intermediate lengths, and lengths above those given in the table, can
be found by interpolation.




THE CARNEGIE STHEL COMPANY, LIMITED.

DECIMALS OF A FOOT FOR EACH OF
AN INCH.

o 1| ar | g7 | ar | p" I a” | L : 8" | 97 10ﬂ| 117

=l Wi o oo __._.__.-._'__.|___:—-

0 i.usaa 667 | 2500 | .3333 | 4167 ml.sm 6667 | 7500 | 3333 | .0167
| |

0013 | 0846 1680 .2513|.3340 4180 | 5013 5846 | 6630 | .7513 | 8346 | 9180

0026 | 0850 | 1603 | 2526 | 3350 | 4193 | 5020 5859 | 6603 | 7520 | 8359 | 0193

0039 | 0872, 1706 | 2539 | 3372 | 4208 | 5039 | .5872 | 6700 | 7530 | 8372 | .9208

0052 | 0335'47!9 2552 | 3385 .EWJM /5885 | 6719 | 7552 | 8385 | 9219

0065 | 0898 732 | 2565 | 3398 | 4232 | 5065 | 5898 | 6732 | 7565 | 8308 | 9232
0073* llllll| A745 | 2578 | 3411 | 4245 | 5078 | 5011 | 6745 | 7678 | 8411 | 025
0091 2501 | 3424 | 4258 | 5001 | 5924 | 6758 | .7591 | 8424 | 0258
0104 ‘1?7! 2604 | 3437 | A71 | 5104 | 5937 | 6771 | 7604  .B43T | 0271

e 338 o | D

C
(S

D117 | 0951 | 1784 | 2617 | 3451 | 4284 | 5117 | 5051 | 6784 | 7617 | 8451 | 9284
0130 | 0984 | 1707 | 2630 | 3464 | 4297 | 5430 | 5064 | 6707 | 7630 | .B464 | 9207
0143 | 0977 | 1810 | 2643 | 3477 | 4310 | 5143 | 5077 | 6810 | 7643 | 8477 | 8310
0156 | 0990 | 1823 | 2656 | .3490 | .4323 | 5156 | .5000 | 6823 | 7656 | 8480 | 0323

A oo :"

s
e

0169 | 1003 | 1836 | .2660 | 3503 | 4336 | 5169 | 6003 |.6836 | .7669 | 8503 | 9336
D182 | 1016 | 1840 | 2682 | 3516 | .4349 | 5182 | 6016 | 6840 | 7682 | 8516 | 9340
0195 |.1029 | 1862 | 2695 | 3529 | 4362 | 5195 | 6020 | 5862 | .7605 | 8529 | 9362
0208 | 1042 | 1875 | 2708 | 3542 | A3TS .5?08‘.5012 JB8T5 | 7708 | 8542 | 9375

0221 | 4055 | 1888 | 2721 | 3555 | 4388 | 5221 | 6055 | .6888 | .7721 | 8555 | 9888
1068 | 4901 | 2734 | 3508 | 4401 | 5234 | 6068 | 6901 [.7734 | 8568 | 9401
0247 | 4081 | 1014 | 2747 | 3581 | 4414 | 5247 | 6081 | .6O14 | 7747 | 8581 | 9414
0260 | 1094 | 1927 | .2760 | 3504 | 4427 .mimu .8927 | 7760 | 8504 | 9427
0278 | 1107 | 1940 | 2773 | 3607 | 4440 | 5273 | 6107 | 6940 | 7773 | 8607 | 9440
A120 | 1953 | 2786 | 3620 | 4453 | .5286 | 6120 | .6953 | .7786 | .8620 | 0453
133 ms{zm 3633 | 4466 | 5290 | 6133 | 6066 | 7709 | 8633 | 0486
0312 | 1146 | .1970 | 2812 | 3646 | 4470 | 5312 | 6146 | 6070 | 7812 | 8646 | 0470

Shiloiedh it
=
2

Prevmme—.
st e

0326 | 1159 | 1992 | 2826 | 3659 | .4492 | 5320 | 6150 | 6992 |.7826 | 8650 | 9402
JA172 | 2005 | 2830 | 3672 | 4505 | 5330 | 6172 | 7005 | 7839 | .8672 | 9505
185 | 2018 | 2852 | 3085 | .4518 | 5852 | 6185 | 7018 | .7852 | .8685 | .9518
i ]-.ms 2031 | 2885 | 3608 | 4531 | 5365 | 6198 | 7031 | 7865 | 8698 | 9551
0378 | 1211 | 2044 | 2878 | 5711 | 4544 | 5378 | 6211 | 7044 | 7878 | 8711 | 9544
0391 {1224 | 2057 | 2801 | 5724 | 4557 | 5801 [ 6224 | 7057 | 7891 | 6724 | 0557
04041237 | 2070 | 2904 | 3737 | 4570 | 5404 | 6237 | 7070 | 7904 | 8737 | 9570
& | 04171250 | 2083 | 2017 | 3750 | 4583 | 5417 | 650 | 7083 | 7947 | 8750 | .9583

i
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&
5EE

vt |
=
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THE CARNEGIE STEEL COMPANY, LIMITED.

DECIMALS OF A FOOT FOR EACH J; OF

AN INCH.

3

|
0417

(=]

0430
0443
0456
0489

O e i
-

0dg2
0495
0508
0521

e eremedilias)

0534

0560
D573

0586
0589
0612
0625

B L rtey

A Sl T
*ﬂlm

0664
0677

e e

0690
0703
. | 0716
¥ |07

0742
0755
1 |.0768
1 [ 0784

&1 | o4
0807

B

|

0547 |,

0851 |,

1 | a

3"
|

1250 | 2083

A283
276
1280
1302

4315
1328
J341
1354
A367

1303

1408 |

J419
4432
445
J458

44T

4497
510

1523
1536
A549
1562

A576
589
1802
1615

1628
64
654

2000
2109
2122
2135

2148
2161
2174
2188

2201

2214 |

2221
2240

2253
2266
2279
2202

2305
2318
2331
234

2357

12383
2396

2409
2422
2435
2448

2461
24N

2017

2030
2943
2056
2969

2082
2005
3008
3021

3034
{ 047
| 3080
| 8073

| 2086
2009
312
3125

3151

3164 |,
S177 |

/3190

3218
3229

3242
3255
3268
3281

3204
3307
3320

(3138 | |

3203 | .

4

A750

3763 | 4506

AT76
3789
3802

815
3828
3841
3854

3867
3880
3893
39068

3919

4023

A049
A082

4078

Al02
All5
4128

Al
Al54

5" |

4583 |

A60D
Ag22
AB35

Ab4s
AbB1
A6T4
AB88

4701
ATl
A2
AT

4753
AT66
AT
AT92

4805
818
A831
A4

A857
A870
A883
AR9

A908
4922
4935
4948

4061
A074
A7

6"

L

5417

5430
5443
5456
5460

5482
5495
5508
/5521

5534
5547
5560
5573

5586
5509
5612
5625

5638
5651
b4
5677 |

5620
5703
ST16

5728 |

5742
5755
45768
5781

ST |,

5807

5820 |,

6250

6263
8276
6289
6302

6315
6328
06341
B354

6367
.6380
6383
8408

8419
JB432
JBdds
6458
8471
B84
8407
8510
6623
6540
8578
L6589

6615

6641

8"

o

|
083 ;

7096 |

J109
J122
J135

48

J161
T
7188

7201
J214
7227
J240

7253
7286
219
7202

7305
J318
7831
T34

J857
370
7383
7396

408
422
7435
7448

7461
474
J48T

i‘ms

.Wl7| 8750 | 9583

7980 |
043 |

7982
7995
8008
B0zt f
5034
8047
18060
8073

8088
8009
B2
8125

8138
8151
164
8177

8190
8203
8216
8229

8242
8255
8268
281

8284
8307
8320

107

8763 |
8776
8780
8802

ms‘
5828 |
.ssu‘
B854

|
8867 |

8880
8899 |
8906 |
|
8010
8038 |

8045 |
8958 |

8971
8984

8010

9023
036
9049

8076
9089
0102
915

g128
0141

117"

9500
9609
9622
9635

0648
661
0674
9688

4701
9714
A727
740

9763
8768
4779
8702

8805
9818
9831
844

9857
9870
8883
9808

8909
9922
9935
9948

9961
9974

9154

0087
1.0000

P ————.
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THE CARNEGIE STEEL OOMPANY, LIMITED.

DECIMALS OF AN INCH FOR EACH ¢;th.

ths. ' Decimal.

3gds. | gsths. | Decimal. Fraction.| 4%ds. Fraction.
1 (.015625 33 | .515625
2 |[.03125 17 | 34 | .63125
3 |.046875 35 | .546875

2 4 |.0825 1-16( 18 | 36 | .5625 9-16
5 |.078125 37 | .578125|
6 |.09375 19 | 38 | .59375 |
7 |.109375 39 | .809375

4 8 |.125 1-8 | 20 | 40 | .825 5-8
9 |.140625 41 | .640625

5 | 10 |.15625 | 21 | 42 | .85625
11 |.171875 43 | .871875

6 | 12 |.1875 3-16| 22 | 44 | .6875 |11-18
13 |.203125 45 | .708125
14 |.21875 23 | 46 | .71875
15 |.2343756 47 | .734375

8 | 16 |.26 1-4 | 24 | 48 | .76 3-4

\

17 |.265625 49 | .765625

9 | 18 [.28125 256 | 50 | .78125
19 |.296875 61 | .796875

10 | 20 |(.31256 5-16| 26 | 562 | .8125 |13-16
21 |.328125 | 63 | .828125

11 | 22 |.34375 27 | 54 | 84375
23 |.359375 ‘ 65 | .859375

12 | 24 | 375 3-8 | 28 | 66 | .875 7-8
25 |.390825 57 | .890625

13 | 26 |.40625 29 | 58 | .90625
27 |.421875 59 | .921875

14 | 28 |.4375 | 7-16| 30 | 60 | 9375 |15-18
29 |.453126 61l | 953125

15 | 30 |.46875 81 | 62 | .96875
31 |.484375 63 | .984375|

16 | 82 |.5 1-2 | 32 | 64 1. 1
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THE CAENEGIE STEEL COMPANY, LIMITHED.
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THE CARNEGIE STEEL COMPANY, LIMITED.

PROCESS OF

MANUFACTURERS

STANDARD SPEOIFICATIONS.

STRUCTURAL STEEL.

1. Steel may be made by either the Open-hearth or Besse-

MANUFACTURE,

TESTING.

TEST PIECES.

mer process.

2. All tests and inspections shall be made at place of man-

ufacture prior to shipment,

3. The tensile strength, limit of elasticity and ductility shall
be determined from a standard test piece cut from the finished
material, The standard shape of the test piece for sheared

plates shall be as shown by the following sketch :

e
5l
54 e
About3”’ & Parallel Section
e o b et v o A A e »
{ ° Not less than g i
s 1327
! s : 1==»
z‘ : 4
1 ietredelte el 14 & Sl Abdut 2
! b !
J'—l’il’lai i
3 U-Etc,-~ :
e S BRI S e s s s 4

Piece to be of same thickness as the plate.

On tests cut from other maternial the test piece may
be either the same as for plates or it may be planed or turned
parallel throughout its entire length. The elongation
shall be measured on an original length of 8 inches, except

when the thickness of the finished material is 5-16 inch or less,
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THE CARNEGIE STEEL COMPANY, LIMITED

in which case the elongation shall be iin a length
equal to sixteen times the thickness; and except in rounds of
# 58 inch or less in diameter, in which case the clongation shall
be measured in a length equal to eight times the diameter of
section tested. Two test pieces shall be taken from each melt

% or blow of finished ial, one for ion and one for bend-

Awneseo 4. Material which is to be used without annealing or fur-

Vo ppad ther treatment is to be tested in the condition in which it comes

from the rolls, When erial is to be led or otherwise

i treated before use, the speci rep ing such al is
i‘ to be similarly d before testing,

MARKING. 5. Every finished piece of steel shall be stamped with the

blow or melt number, and steel for pins shall have the blow or
melt number stamped on the ends, Rivet and lacing steel, and
small pieces for pin plates and stiffeners, may be shipped in
bund) ly wired together, with the blow or melt numbe:

on a metal tag attached,

Fooveer, 6. Finished bars must be free from injurious seams, flaws
or cracks, and have a workmanlike finish,

CHEMICAL 7. Steel for

PROPERTIES. Railway Bridges, }“ulmum Phosphorus ,08 per cent,

Steel for Buildings,
Train Sheds,

mh-wq Bridges ]Muimum Phosphorus 10 per cent.
similar structures,

pHvsicat 8. Steel shall be of three grades, RIVET, SOFT and
MEDIUM.
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RIVET STEEL.

BOFT STEEL.

MEDIUM BTEEL.

PIN STEEL.

EYE-BAR STEEL.

9. Ultimat~ stréngtk. '® *)0 to 58,000 pounds per square
inc'
tic limit, not less than one-half the ultimate strength.
Elongation, 26 per cent.
Bending test, 180 degrees flat on itself, without fracture

on outside of bent portion.

10. Ultimate strength, 52.000 to 62,000 pounds per square
inch.
Elastic limit, not less than one-half the ultimate strength.
Elongation, 25 per cent.
Bending test, 180 degrees flat on itself, without fracture

on outside of bent portion,

11. Ultimate strength, 60,000 to 70,000 pounds per square
inch, :
Elastic limit, not less than one-half the ultimate strength.
Elongation, 22 per cent.
Bending test, 180 degrees to a diameter equal to thick-

ness of piece tested, without fracture on outside of bent portion.,

12. Pins made from either of the above mentioned grades of
steel shall, on specimen test pieces cut at a depth of one inch
from surface of finished material, fill the physical requirements
of the grade of steel from which they are rolled, for ultimate
strength, elastic limit, and bending, but the required elongation

shall be decreased 5 per cent.

13. Eye-bar material, 114 inches and less in thickness, made
of either of the above-mentioned grades of steel, shall, on test
pieces cut from finished material, fill the requirements of the
grade of stéel from which it is rolled. For thicknesses greater
than 114 inches, there will be allowed a reduction in the per-

centage of elongation of 1 per cent. for each 14 of aninch
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i of thick » t0 & mini of 20 per cent, for medium
steel and 22 per cent, for soft steel,

ruL sizr Tesr 14, Full size test of steel eye-bars shall be required to show

ar STELL
Eve-Bans,

VaARiATION I8
WelgHT,

not less than 10 per cent, elongation in the body of the bar, and
tensile strength not more than5,000 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.

15, The variation in cross-section or weight of more than
214 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:

a. Plates 1214 1bs, or heavier, when ordered to weight, shall
not average more variation than 21§ per cent., cither above or
below the theoretical weight,

b. Plates from 10 to 123§ Ibs., when ordered to weight, shall
not average a greater variatior than the following:

Up to 75 inches wide, 214 per cent, either above or below the
theoretical weight,

76 inches and over, & per cent, either above or below the

theoretical weight.

¢. Forall plates ordered to gage, 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 :
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TABLE OF ALLOWANCES FOR OVERWEIGHT
FOR RECTANGULAR PLATES WHEN
ORDERED TO GAGE.

THE WEIGHT OF { CTUBIC INCH OF ROLLED STEEL IS ASSUMED T0 BE
.2833 POUNDS,

PLaTEs Y7/ AND OVER IN THICKNESS.

WIDTH OF PLATE
THICENESS OF PLATE.

Upto75in |75In.to 100in. | Over100in.

1 inch | 10 percent. | 14 percent. | 18 per cent.
1’8’ i 8 ““ 12 0 16
PO A TR
1]'_ N1 e i 8 i tﬂ i
} 0 5 w ? 0 9 i
T" “ 4& i e; “ B& i
$ §ow g« |8
i_ W 3& i 5 i 6* i

‘i

Prates UNDER %// 1N THICKNESS.

WIDTE OF PLATE.

THICENESS OF PLATE.
Tp to 50 in. ‘ 50 in. and above,
'} up to ;"z 10 per cent. 15 per cent,
¥y L YE 8 12 «
‘QE i } ? W 10 i

STRUCTURAL CAST IRON.

1. Except where chilled iron is specified, all castings shall
be tough gray iron, free from injurious cold-shutsor blu;\f-noles,
true to pattern, and of a workmanlike finish. Sample pieces,
one inch square, cast from the same heat of metal in sand
moulds, shall be capable of sustaining on a clear span of 4 feet
8 inches, a central load of 500 pounds when tested in the
rough bar,
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SPECIAL OPEN-HEARTH PLATE AND

TESTING AND
INSPECTION.

TEST PIECES.

RIVET STEEL.

1. All tests and inspections shall be made at place of manu-

facture prior to shipment,

2. Thetensile strength, limit of elasticity and ductility, shall
be determined from a standard test piece cut from the finished
material, The standard shape of the test piece for sheared

plates shall be as shown by the following sketch:

About 3" ;‘..,ﬂ_ Parallel Section

o 5
Abgut 2’
¥
1 i
$ «‘—1 *1 MEto-- §
e R A~ bom—xle— Seseot = Sma s o

Piece to be of same thickness as the plate.

On tests cut from other material the test piece may be either
the same as for plates, or it may be planed or turned parallel
throughout its entire length, The elongation shall be measured
on an original length of 8 inches, except when the thickness of
the finished material is 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 3§ 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. Four test pieces
shall be taken from each melt of finished material; two for

tension and two for bending.

Anneateo Test 9. Material which is to be used without annealing or fur-

PIECES.

MARKING.

FINISH.

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 number on a metal tag attached.

5. All plates shall be free from surface defects and have a
workmanlike finish,
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cHemicar 8. Extra Soft and} Maximum Phosphorus .04 per cent,
PROPERTIES. Fire Steel. " Sulphur O »

Flangeor - 'l-} )

Phosphorus .08 * ©
er Steel b g L

Sulphur 04

e

Boiler Rivet b Phosphorus .04 * “
Steel, % Suiphur O

pHvaical. 7. Steel shall be of four grndei—EKT-RA SOFT, FIRE
PROPEATIES: BOX, FLANGE or BOILER, and BOILER RIVET STEEL.
extan sorr 8. Ultimate strength, 45,000 to 55,000 pounds per square
T inch,
Elastic limit, not less than one-half the ultimate strength,
Elongation, 28 per cent,
Cold and Quench bends, 180 degrees flat on itself, with-
out fracture on outside of bent portion,
Fing Box s, 9. Ultimate strength, 52,000 to 62,000 pounds per square
inch,
Llastic limit, not less than one-half the ultimate strength
Elongation, 26 per cent,
Cold and Quench bends, 180 degrees flat on itself, with-
out fracture on outside of bent portion,
Fusae on 10, Ultimate strength, 52,000 to 62,000 pounds per square
Boes STeRL
Elastic limit, not less than one-half the ultimate strength.
Elongation, 25 per cent,
Cold and Quench bends, 180 degrees flat on itself, with-
out fracture on outside of bent portion,
woien Aver 11, Steel for boiler rivets shall be made of the extra soft

sren.
quality specified in paragraph No, 8,

vanamon 12, For all plates ordered to gage, there will be permitted an
WHEN ONDEAED
1o Oass, Average excess of weight over that ponding to the di
sions on the order equal in amount to that specified in the
following table, provided no plate shall be rejected for light gage

measuring .01 or less, below the ordered thickness :
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TABLE OF ALLOWANCES FOR OVERWEIGHT
FOR RECTANGULAR PLATES WHEN
ORDERED TO GAGE.

THE WEIGHT OF { CUEIC INCH OP ROLLED STEEL IS ASSUMED T0
BE .2833 LBS,

Prates {77 AND OvER IN THICKNESS,

| WIDIIL OF PLATE
THICKNESS OF PLATE.
UpteT5in. | 75in to 100 in, | Over 100 jn.

1 inch | 10 percent.| 14 percent.| 18 percent,

1’5’ W 8 i 12 i 16 “i

l w ? W 10 “i 13 ws

T‘f‘ 4 s i s “e 10 is

i ‘i 5 ““ 7 “ 9 &

1" i 4; & el. i 8} Wi

l’ i 4 i [} i 8 we
Over i’ I 8'} “ 5 “ s! “

Prates UNDER 4/ IN THICKNESS,

m OF PLATE
THICKNESS OF PLATE
UptoS0in. |  50in and above
bupods | 10 percent | 15 percent
"’ i 1;‘ 3* i 12! W
1" g 1_ 7 w“ 10 i

VARIATION 13. Plates 1214 lbs, or heavier, when ordered to weight,
‘""';"::I::f“ shall not average more variation than 21§ per cent,, either
above or below the theoretical weight,
Plates from 10 to 12}4 Ibs,, when ordered to weight, shall
not average a greater variation than the following:
Up to 75 inches wide, 214 per cent, either above or below the
theoretical weight,
75 inches and over, 5 per cent. either above or below the
theoretical weight.
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SPECIFICATIONS FOR WORKMANSHIP.

INSPECTION.

RIVETS.

PUNCHING.

Je Inspectio\n of work shall be made as it progresses, and at
as early a period as the nature of the work permits.

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, must be planed or turned to
even bearings so that they shall be in such contact throughout
as may be obtained by such means. All finished surfaces
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 before
the rivets are driven,

4. Rollers must be finished perfectly round and roller-beds

planed,

5. The pitch of rivets in all classes of work shall never ex-
ceed 6 inches, nor 16 times the thinnest outside plate, nor be
less than 3 diameters of the rivet, The rivets used shall gen=
erally be 54, 34 and 74 inch diameter, The distance between
the edge of any piece and the center of a rivet hole must never
be less than 114 inches; except for bars less than 214 inches
wide. When practicable it shall be at least two diameters of
the rivet. Rivets must completely fill the holes, have full
heads concentric with the rivet, of a height not less than .6
the diameter of the rivet, and in full contact with the surface,
or be countersunk when so required, and machine-driven where-

ever practicable.

6. The diameter of the punch shali not exceed by more
than 1-16 inch the diameter of the rivets to be used, and all
holes must be clean cuts without torn or ragged edges. Rivet
holes must be accurately spaced; the use of drift pins will be
allowed only for bringing together the several parts forming a
member, and they must not be driven with such force as to
disturb the metal about the holes,

7. Built members must, when finished, be true and free from
twists, kinks, buckles, or open joints betweey the component

pieces,
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EYE-BARS AND
PinN-HOLES,

PILOT NUTS.

ANNEALING.

PAINTING.

8. All pin-holes must be accurately bored at right angles to
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 1-32 inch, nor by more than
1-50 inch for pins under 8% inches diameter, Eye-bars must
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 14 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 panel, 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, laterals or counters, except to form the
loops 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-
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 so great as to require heating,

the whole piece must be subsequently annealed.

10. All surfaces inaccessible after assembling must be well

painted or oiled before the parts are assembled.

11, The decision of the engineer shall control as to the in-
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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NOTES ON STEEL AND IRON.

1. The average weight of wrought iron is 480 Ibs. per cubic
foot. A bar 1 inch square and 3 feet long weighs, therefore,
exactly 10 ths. Hence :

7o find the sectional area, given the weight per foot .

Multiply by ;.

70 find the weight per foot, given the sectional area :

Multiply by 10,

2. The weight of steel is 2 per cent. greater than that of
wrought iron.

70 find sectional area, given weight per foot :

Divide by 3.4.

70 find weight per foot, given sectional area :

Multiply by 3.4.

3. The center load, at which a bar of wrought iron 1 inch
square and 12 inches center to center of points of support will
give way, is very nearly one fon (of 2,240 1bs.)

4. Within the elastic limit, the extension and compression of
wrought iron is very nearly (5dgg of its length for a stress of
one ton (of 2,240 1hs.) per square inch.

For cast iron this ratio is 5455 for tension, but becomes vari-
able for compression.

5. The contraction or expansion of wrought iron under
changes of temperature is about 14447 of its length, for a varia-
tion of 15° Fahrenheit.

The stress thus induced, if the ends are held rigidly fixed, will
be about ore zon (of 2,240 1bs.) per square inch of cross-section.

6. The coefficient of expansion of wrought iron, for 100°
Fahrenheit, is 0.000686. Therefore, for a variation in tempera-
ture of 125°, a bar of wrought iron 100 feet long will expand or
contract I.029 inches.

Conversely: A change in length of 1 inch per hundred feet
would be produced by a variation in temperature of 12I.5°
Fahrenheit.

7. The melting point of iron and steel is about as follows :

Wrought iron, . . 3,000° Fahrenheit,
Cast iron, . 3 2 212,000 4
Steel, £ 8 2,400° b

8. The welding heat of w'rouglit iron is 2,733° Fahrenheit.
MISCELLANEOUS NOTES.
1. Thrust of arch per lineal foot :

T =—Iﬂ, in which w = load per square foot, r=

7
rise in arch in inches, and 1 = span in feet.
2. Approximately the radius of gyration for a box section is
1 the least side.
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WOODEN PILLARS.

Extensive tests have been made at the Watertown Arsenal,
Mass., to determine the resistance of wooden posts to crushing.
These tests, conducted partly by the U. S. Government and
partly by Prof. Lanza, furnish the most reliable data existing at
present on this subject.

Prof. Lanza’s experiments were made upon short rectangular
blocks and upon circular posts such as are commonly used in
mills. In diameter the latter ranged from 614 to 10!4 inches,
in some cases tapering slightly towards the top. They were
from 2 to 14 feet in length and were tested with flat ends.

The following are the results thus obtained :

ULTIMATE RESISTANCE TO COMPRESSION.

POUNDS PER SQUARE INCH.

KIND OF TIMBER. MAXIMUM, MINIMOM. MEAN,
White 0ak, . . . 4450 3006 3470
Yellow Pine, . . . 5452 3604 | 4544

The timber employed in these tests was neither green nor
thoroughly seasoned. It was selected so as to fairly represent its
condition as ordinarily used for constructional purposes.

Prof. Lanza made further a series of tests upon old and thor-
oughly seasoned mill posts of white oak, some varying from 63{
inches diameter at the base to 53{ inches at the top, and others
having a uniform diameter of about 10 inches. They were ap-
proximately from 12 to 14 feet in length. For the ultimate
resistance to compression in this case he obtained an average
value of 3,957 pounds per square inch. It is to be noted that
this result is only about I4 per cent. in excess of the mean
value given above for similar posts of white oak of the character
there described,

In all the foregoing tests, failure took place by direct crushing,
the bending of the post being too inconsiderable to materially
affect the result.

The other series of tests conducted at the Watertown Arsenal,
was made upon rectangular posts with flat ends having a length
of from 5 to 28 feet, and ranging in sectional area from 27 to
140 square inches,

The results may be generalized as follows, calling—: the ratio

of length of post to least side of cross-section, and f the ultimate
resistance to compression, in pounds per square inch :
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WHITE PINE, YELLOW PINE.

1 ’ ¢ Ratio of Bl Ratio of
Ha Decrease. 5 i Decrease.
0t 10 |

2500 ‘ 1.00 010 15

x 4000 | 1.00

10 “ 3 2000 0.80 15 “ 30 3500 | 088
35 «“ 45 1500 { 0.60 30 “ 40 3000 075
45460 | 1000 0.40 40 “ 45 2500 0.63
’ 45 “ 50 2000 0.50

1 50 “ 60 1500 0.38

Experiments upon white oak posts of such lengths have up to
the present time not been made. Probably values from 75 per
cent. to 8o per cent. of those given for yellow pine may be safely
assumed,

‘WOODEN BEAMS.

The following is a general summary of the results obtained by
Prof. Lanza from numerous experiments upon wooden beams.

They were of an average section of about I2x4 inches and
were tested for mean span lengths of about 18 feet :

M__ (Moment of forces causing rupture.
YO OF TR, [‘M‘ﬂ“ of Rupture—g glunmntof Tesistance of cfoss s’;b'tiEn?’)'
Maximum. ] Minimum, Mean.
Spruce, . . . 5878 l 2995 4884
hite Pine, . . 6415 ‘ 3438 4808
08k ns Gt 7659 4984 6075
Yellow Pine, . . 11360 5092 7292

The above statement of the maximum and minimum values
does not consider the results obtained in a few isolated cases for
which the conditions were radically different than for the others.
It was found that the beams frequently gave way through longi-
tudinal shearing near the neutral axis, though this was not as
common a source of failure as breaking across the grain.

For spruce, the mean intensity of the shearing stresses, for
beams that failed in this manner, was 191 Ibs., and for yellow
pine 248 Ibs. For beams that failed otherwise, the mean inten-
sity of shearing stresses at the moment of rupture was very nearly
the same,

The conclusion appears, therefore, to be warranted that for
soft timber there is an almost equal tendency for beams to fail by
shearing longitudinally at the neutral axis, as by the tearing of
the outside fibers.

Owing to the wide range of the results obtained and the
generally erratic behavior of timber subjected to stresses, Prof.
Lanza recommends the following values for Moduli of Rupture
to be adopted in practice :

203 |




THE CARNEGIE STEHL COMPANY, LIMITHD

Spruce and White pine, . . . . . . 3,000 lbs,
ORley7s s . (s feicst b wioe e tvd sure 4,000 *
Yellow: PIne; -wus ebe ool vivre, i 5,000 **

These values are lower than heretofore in use and a safety
factor of 4, on the basis of these values, may be assumed as
ample for all cases,

The following table has been calculated for extreme fibre
stresses of 750 1bs, per square inch :

SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR RECT-
ANGULAR SPRUCE OR WHITE PINE
BEAMS ONE INCH THICK,

(For oak increase values in table by 1{). (For yellow pine
increase values in table by %}.

The safe load for any other values per sq. inch is found
by increasing or decreasing the loads given in the table in the
same proportion as the increased or decreased fiber stress.
ad DEPTH OF BEAM.

e | v | 8|9 |107|117|12"| 137| 147| 10”| 16"

600 | 820 | 1070 1350 | 1670 | 2020 | 2400 | 2820 | 3270 | 8750 | 4270
500 | 680 | 890 |1120)1390 | 1680|2000 | 2350 | 2730 | 3120 | 3560
430 | 580 | 760| 9601190 (1440|1710|2010 2330 | 2680 | 3050
880 | 510 | 670| 840{1040|1260 1500 | 1760 [2040 | 2340 | 2670
830 | 460 | 590| 750| 930|1120{1330 (1560 1810|2080 2370

10 | 800 | 410 | 530| 670| 830(1010/1200| 1410|1630 | 1880|2130
11 [ 270 | 870 | 490| 610| 760( 920(1080| 1280|1490 1710|1940
12 | 250 | 340 | 440 560| 690 840|1000| 11801360 | 1560 [ 1780
13 | 230 | 310 | 410| 520| 640| 780| 930 1080|1260 1440} 1640
14 [ 210 | 290 | 380 480| 590 720| 860| 1010|1170 1340 | 1530
15 | 200 | 270 | 860 | 450| 560| 670| 800| 940|1090 | 1250 | 1420
16 | 100 | 260 | 330| 420 520 630| 750 880 1020|1180 1330

£30

18 | 170 | 230 | 200/ 70| 460/ 560/ 670| 780| 910 10401190
19 | 160 | 210 | 280 360| 440 530| 630| 740| 60, 9901130
20 | 150 | 200 | 270| 340! 420 510/ 600| 710| 820 940 1070
91 | 140 | 190 | 260| 320| 300| 480| 570| 670| 780| 8901020
93 | 140 | 100 | 240| 310/ 350| 460| 540| 640| 740| 850| 970
23 | 130 | 180 | 230| 290/ 360| 440| 520| 610| 710| 810| 920
24 | 130 | 170 | 220| 280| 350 420| 500| 590| 680 780/ 890

25 | 120 | 160 | 210| 270| 330 410| 480| 5B0| 660| 750| 860
26 | 110 | 160 | 210| 260| 320 390| 460| 540 | 630 720 820
27 | 110 | 150 | 200| 250| 310| 870| 440| 520| 610 690| 790
28 | 110 | 140 | 190| 240| 300 360| 430  b50O| 580| 670| 760
20 | 110 | 140 | 180} 230| 290 350 410] 490| 560| 640| 740
To obtain the safe load for any thickness : Multiply values for x inch by
thickness of beam,
R i"l.‘:hobwn the required thickness for any load : Divide by safe load for
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STRENGTH OF MATERIALS.

ULTIMATE RESISTANCE TO TENSION
IN LBS. PER SQUARE INCH.

METALS AND ALLOYS.

Aluminum Bronze, AVERAGE.

10 per cent. Al, and go per cent. Copper, . 85000

1N - gRIE E o . 28000

Prass, cast, . . ; . . ; ! . 18000
o Y e itk [iie | o £ GROOG
Bronze or gun metal, . . 7 X ) ¥ i 368000
Capper, cast, ., 3 . i . £ 4 £ . 19000
L4 sheet, . . i - : : y & 30000

¢ bolts, St e L T s & st e 136000

‘%  wire, (unannealed}, . Wt ’ 60000
Iron, cast, 13,400 to 20,000, . i 1 (! . 18500
£ wire, black or annealed, . 1 1 . ! 56000
¢% % brightharddrawn, : . . . . 78400
Lead, sheet, : SOART J o LA LRl BT 3300
Steel, . AR ISR E R T T e 45000 to 120000
¢ Aluminum, 2} per cent. Aluminum, . . . 70000
¢ Copper, .35 per.cent. Copper, . < . . 60000
‘¢ Nickel, 3% percent. Nickel, . . . . 88000
“  cast, wire, crucible, : . . 4 { 224000
L b Bessemer, . : : . X . 88800
L £x high carbon, , 3 - i fi 179200
L a¥ Mild, O. H., . w1 RA600

The modulus of elasticity of steel from recent tests is from
27,000,000 to 31,000,000, Average, 29,000,000.
Tin, cast, A ; . 5 | 4 i 7 4800
ey 5l S 5 " G s e 0w 10000 BOOO
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STRENGTH OF MATERIALS.—Continued. ‘

. TIMBER, SEASONED, AND OTHER ORGANIC FIBER.

Taken largely from Trautwine's pocket book, (edition of 18g1).

‘ AVERAGE.

Ash, English, . ’ . % r . 2 5 . 16000

American, A A " : . ~ 16500

v Radet: Englial;, < & o e ey e o 2 2NEEH00
I Birch, . : ; . F PR oh ek o 15000 e
j Cedar of lLebanon, | . i & . ! . . 11400 )

I American, red, . ‘ ‘ . ’ z o 10300
A Fir or Spruce, . SR L . ' . 10000 4

i Hempen Ropes, . x 3 3 i . 12000 v 16000

lil' Hickory, American, o e e e RER o SO

l Mahogany, . ; 1 : Fi 5 i = 5 8000

Oak, American, white, . : A ; ; . 10000

“ Ewopean, . . 10000

Pine, American, white, n_d nnd plll_h. \lu.le l\lga, 10000

£ I long leaf yellow, . . 128600 to 19200

Poplar, PR e 7000

Silk fiber, - J < - a . i 3 . 20000

Walnut, black, . 3 - i ¥ - . - 8000

v STONE, NATURAL AND ARTIFICIAL.

Brick and Cement, . : S R . 280 w 300

Glass, : . . . ’ " » - " . 2560

Slate, . h . 3 i i . . 2400 1o 4600

Mortar, ordinary llmn.. T PR e B, F N0 1020

ULTIMATE RESISTANCE TO COMPRESSION.

§ METALS.
Brass, cast, . - = . . . - . . 10300
Iron, ** : - - . . . 85000 to 125000
Steel, . . ! . . . 3 45000 o 120000
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STRENGTH OF MATERIALS.—Continued.

I‘IMBER SE/ \SOI\]:,D COMPRESSED IN THE
DIRECTION OF THE GRAIN.
Taken largely from Trautwine’s pocket book, (edition of 1891),

AVERAGE.
ASH, Agnerican’y, 5 P et I S T T e 6800
Beech, ¢ ST e e B Ly o ST N
Birch, S Ak e o R e 8000
Gedap ol Lebahon, " .. v u- v et e o e e iSRRI
SRR ticAN, Tet, e e e el e, e 6000
OINEIIIRE 55 o DS GRS s o e SR
U e B SO - |- 6500
RRBOPSPENCe; - | . o0 PRI G o e deilet R
LA ST SSRGS R R 8000
Ol American;iwhite, = .0 <0« . o .o bk RSO0
SR Eitieh SRR S 0T s v e (A
SEDantaly . RS USRI BL L e ot AR
Bimer American; white, o o L o el oas 5400
¢ # long leafyellow, . . . . . . 8500
Walnut, black, . . 5 8000
STONE, \TURAL AND Al\lIPI(,IAL
Brickjweak, . .. Lol . o . BB SO0
v SO 20 AP G IO PR A L 5 s Tl S 1100
B fiyatas S e L - L ST
Brick work, ordinary, in cement, . . . . . 300 to 600
k€ BESls = g ey e A i £ ] Syl ARG
Gy i g S (R ot L R e e I SRR 30000
it R A e R e e e 5000 to 18000
Liptestone;. -  © = sl e W o 4000 to 160800
Sandstone, ordinary, . . . . . 2500 to 10000
ULTIMATE RESISTANCE TO SHEARING.
METALS.

TEon Yeastis b 2ins ]SSR R S S Tos | e . 25000
Steel, ; . . 50000
I‘IMBEI\ SEASONED AL(M\(: l‘llh GRAIN.
White Pine, Spruce, Hemlock, vl Ve e 20000 500
Yellow Pine, long leaf, . . . . . . . 300 to 600
SRt crmcgth i B s e S i e S OO0 T00
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THE CARNEGIE STEEL

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,

Baywood, (in the direction of the{

grain, dry, ) - - -
Brass, (cast,)
“  (wire,)
Brick, (fire,)
Cement, (Roman, ) -
Copper, - -
Deal,(in the direction of the grain
dry, ) = = =
Glass, (English flint, ) -

#  (French white lead,) -
Gold, - - - -
Granite, (average, ) - -
Iron, (cast,) - -

“  (soft forged,) - = -
S5 Siwire. )
Lead, - - - - -

Marble, (Carrara, )

Mercury, - - - -
Platinum, - - - -

Sandstone, - - -

Silver, - - -
Slate, (Wales,) - .

£
1{

_{|

Water, (varies mns:dcrahl) \uth {

the lcmper::ture.]l

Goeffciont for 100°
Fahronheit,

00026
TO
00031
.00104
.00107

.0003

.0008
.0009

.00024

.0033
.0005
0005

TO

.0007
.0011
.0008

.0086

Qoeflient for 180°
Fahrenheit, or 100°

Centi




THE CARNEGIE STHEL COMPANY, LIMITED.

AREAS OF FLAT ROLLED BARS.

For Thicknesses from /%, in. to 2 in. and Widths from 1 in, fo 123 in.

T e - I_ o 1

;l:i‘c:‘::t 1/ Il%ﬂll%nlluﬂr 9 i-zb,;u:zuﬂ_lzxu 1277
il 423 il it ok b =
5 | ol o om0 a2 ar s aze| 7m0
25| 156/ .88 219 50| 281 13| .344| 1550

188 234 281 828  975| 422 489 .516] 25

| 250 313 m‘ 438 500 .aas.' 625 688 3.00
& | 818! 301 469 szl 5] 708! 7wt sse| 87
{ | W 46y 363 858 70| B4 638 108 | 450
| 438 547|656/ 66| 875| .984! 1.09 | 1.20 | 525
| B0 .sesl 750| 875/ 1.00 | 1.18 | 1.25 | 138 | 6.00

L]

s | 568 708! sea| 984113 |12 |14 155 | 6
¢ | 25| 781| 938109 | 125 | 141 | 156 [ 172 | 7.50
11 | -6s8| 350/ 103 | 120 | 138 | 155 | 172 | 189 | 835
+ | 750, 988|113 | 181 | 150 | 1.69 | 1.8 | 206 | 9.00
1| 818102 | 122 | 142 | 168 188 | 208 298 | 97
¢ | &75/109 | 131 | 153 | 175 | 197 | 219 | 241 1050
| esR| 147 | 141 | v64 | 188 | 211 | 234 | 258 |12
1% 1100 | 125 | 150 | 175 | 200 | 25 | 250 | 275 |12:00
14 106|133 | 159 | 186 [ 213 230 | 266 |29 |1275
10 113 | 141 | 169 | 197 225 253 | 281 | 309 |1350
14 1119 |148 | 178 | 208 |238 [267 | 207 | 327 |1425
17 | 125 | 156 | 188 z.ns]zso 281 Ia.m 344 |15.00
15 |18t [166 | 197 230 | 268 | 295 | 328 |36t 157
1 | 138 | 172 206 241 | 275 | 309 344 | 378 |1650
1 | 144 |180 |216 |252 (258 323 350 395 |17
17 | 150 | 188 | 225 | 2.63 | 3.00 | 838 ‘m 413 |1800
15 | 156 | 195 | 234 | 273 [3.18 852 (801 |40 |1875
10 | 168 [203 | 244 | 284 325 | 366 | 406 | 447 1950
101 [ 1,69 | 211 | 253 | 295 | 3.98 |8.80 |4.22 | 464 |20
17 |17 | 219 [263 | 306 [ 250 | 394 438 | 481 [21:00
117 181 |22 |27 347 | 363 08 | 453 | 438 |o1m
17 188234 (281|328 |37 |42 460|516 |2250
1 |19 | 242 | 201 388 | 436 | 484 | 5.33 2835
2" 200 250 300 350 | 400 '450 500 550 |24.00




THE CARNEGIE STEEL COMPANY, LIMITED,

AREAS OF FLAT ROLLED BARS.

(CONTINUED. )

ml g’ aur;l 8147 I 87| 4 |4y | 4y | asgr| 127
o oass| 208|210 234l 20 208| 281| 2e7| 70
1 A76 406| 438 .469| 500 .531| .563| .594] 1.50
T | 563 609 .656 703 .7H0| .797| 844 .891| 225
} J50| 813 875 .98 1.00 | 1.06 | 1.13 | 1.19 | 8.00
s 038(1.02 [ 1.09 | 147 | 125 (133 | 141 | 148 | 875
$§ 113 122 | 131 | 1.41 | 1.60 | 1.69 | 1.69 [ 1.78 | 4.50
vy | 181 [ 142 [ 153 | 1.64 | 1.75 | 1.86 | .97 | 2.08 | 525
3 | 150 | 1.63 | 1.7 | 1.88 | 2.00 | 213 | 225 | 238 | 6.00
+; | 1.69 | 1.83 [1.97 | 211 | 225 [ 239 | 253 | 267 | 6.75
§ | 1.88 | 203 I 219 | 284 | 250 | 266 | 281 | 297 | 7.50
H | 206 (223 241 |258 | 275 (292 | 3.00 | 827 | B2
} |22 [ 244 | 2.63 | 281 | 3.00 | 319 | 838 | 3.56 | 9.00
15 | 244 | 2.684 | 284 8.06 | 325 | 345 | .66 | 3.86 | 9.7
7 263 | 284 306 328 350 372 394 | 416 |10.50
15 | 281 | 3.05 | 828 | 352 [375 |2.98 |4.22 | 445 [11.25

1 3.00 {325 |350 |3.75 |4.00 | 425 | 4.50 | 475 |12.00
|
14 1319 | 345 |3.72 | 398 | 425 [ 452 | 478 | 5.06 1275
11 | 338 | 3.66 | 3.94 | 422 | 450 | 478 | 5006 | 534 |13.50
13 | 366 | 3.86 | 4.16 | 4.45 | 475 | 506 | 534 | 564 [14.25
11 | 375 | 406 | 438 | 469 | 500 | 531 | 563 | 594 [15.00
17, 394 | 427 | 459 492 | 525 | 5568 | 591 | 623 [1575
1§ | 413 | 447 | 481 | 616 | 550 | 584 | 619 | 6,563 |16.50
175 | 431 | 467 | 5,08 | 53 | 575 | 611 | 6,47 | 683 |17.25
11 | 450 | 488 | 525 563 | 600 638 675 | 7.13 [18.00
17 | 4.69 | 5.08 | 547 | 586 | 6.25 | 6.64 | 7.03 | 7.42 [1875
15 | 488 | 528 | 5.60 | 6.09 | 6.50 | 691 | 7.31 | 7.72 |19.50
141 | 6.06 | 548 | 591 6.83 | 6.76 | 7.17 | 7.59 | 8.02 12025
14 |52 | 569 | 613 | 656 | 7.00 | 744 | 7.88 | 831 |21.00
1 | 544 | 589 | 634 | 680 | 7.256 | 7.70 | 816 | 861 2175
17 | 5.63 | 6,09 | 656 | 7.08 | 7.50 | 7.97 | 844 | 891 [2250
113 | 581 | 630 | 678 727 | 7.7 | BR3 | 872 | 920 |2325
2 6.00 | 6,50 | 7.00 | 7.50 | 8.00 | 850 | 9.00 | 950 |24.00




THE CARNEGIE STEEL COMPANY, LIMITED.

AREAS OF FLAT ROLLED BARS.

(CONTINUED. )

Tickness| 57 | 5377 | 53g” 5%”i 6’ le%”

— —

8%// 6%” 12//

dg | 813 328 344' 369 375 391 .406" 4220 .750

625 656 .688 719 .760 .781| .813 .844f 1.50

2| 988 984 1.03 | 1.08 | 1.13 | 117 | 1.22 | 1.27 | .26
1| 1.25| 181 | 1.38 | 144 | 1.50 | 1.56 | 1.63 | 1.69 | 3.00
1’5 | 1.56 | 1.64 | 1.72 | 1.80 1.95 | 2.03 | 211 | 3.76
$ | 1.88| 1.97 | 2.06 | 216 234 | 244 | 253 | 450
s | 29| 280 [ 241 | 252 2.73 | 284 | 295 | 525
3 | 250 | 2.63 | 275 | 2.88 3.13 | 325 | 3.38| 6.00\
s | 281 | 295 | 3.09 | 3.23 3.52 | 3.66 | 3.80 | 6.75
2 | 313 | 328 | 344 | 359 391 | 406 4.22] 7.50
11 | 344 | 361 | 3.78 | 8.9 430 | 447 | 4.64 | 825
$ | 375 | 3.94 | 413 | 431 488 | 5.06 | 9.00

5.08 | 528 | 548 | 9.75

18 | 4.06 | 427 | 447 | 4.67
547 | 5.69 | 591 |10.50

7 | 488 | 459 | 481 | 5.03

PP ST ph0s0 geporor
o8 SBEE =B SZER
>
[~
©

Ts | 469 492 516 | 539 586 | 6.09 | 6.33]11.25
1" | 5.00| 525 550 | 5.75 6.25 | 650 | 6.75 |12.00
14 | 531 | 558 | 584 | 611 | 6.64 | 691 | 7.07 [1275
1y | 563 591 | 6.19 | 647 [ 6.75 | 7.08 | 7.31 | 7.59 |13.50
13 | 594 | 623 | 653 | 683 | 7.13 | 742 | 7.72 | 802|142
17 | 625 | 656 | 688 7.19 | 7.50 | 7.81 | 8.13 | 844 [15.00
15, | 656 | 6.89 | 7.22 | 7.55 | 7.88 | 820 | 853 | 8.86 [15.75
14 | 688 | 7.22| 756 | 7.91 | 825| 859 | 8.94 | 9.8 |16.50
17 | 719 | 7.55 | 7.91 | 827 | 863 | 898 | 934 | 970 |17.%5
17 | 750 | 7.88 | 825 | 8.63 | 9.00 | 9.38 9.75|1o13 18.00
15 | 781 | 820 | 859 | 898 | 9.38 | 9.7 1016 | 10.55 [18.75
1y | 813 | 853 | 894 | 934 | 9.75 10.16 [1056 |10.97 [19.50
111 | 844 | 886 | 9.28 | 970 [10.13 | 10.55 (1097 |11.39 [20.25
1S | 875 | 9.19 | 9.63 [10.06 |10.50 10.94 11.38 11.81 |21.00
113 | 9,06 | 952 9.97 1042 1088 |11.33 |11.78 | 12.23 [21.75
17 | 9.38 | 9.84 (1031 |10.78 |11.25 |11.72 |12.19 | 12.66 | 22.50
103 | 9.69 (1017 |10.66 |11.14 (1163 1241 |12,59 |13.08 [23.25
2" 1000 1050 11.00 1150 |12.00 |1250 |13.00 1350 [24.00




THE CARNEGIE STEEL COMPANY, LIMITED.

Tickeems | 77| T | Tt |17 | 8¢ |8yt |83 |83 | 19

in inches.

AREAS OF FLAT ROLLED BARS.
( CONTINUED. )

438 453 460 484 500 516 .gl 547 750
{

875 906 938 960 1.00 | 1.03 1.06 1.09 | 1.50
131 | 1.36 141 145 150 155 1.59 1.64 | 225
175 | 1.81 183 | 194 200 206 213 219 3.00
210 227 234 242 | 250 258 266 273| 875
2.63 | 272 281 201 300 309 319 328| 450
.06 317 328 3839 850 3.61 372 38| 525
350 363 375 388 4.00 413 4256 438 6.00
|
3.94 408 422 436 450 464 478 42| 675
438 458 469 484 500 | 516 581 547 | 7.50
481 498 516 533 550 567 584 6.02 | 82
| 5.2 | 544 563 581 600 619 638 6.56| 9.00
|

569 | 589 609 630 | 650 | 670 691 7.A1] 975
6.13 634 6.56 | 678 7.00 7.22 744 766 |10.50

13
6.56 680 7.08 727 7.50  7.73 | 7.97 820|112
700 725 750 | 7.75  8.00 825 850 875 |12.00

T44 | 770 | 7.97 823 | 850 | 877 | 9.03 | 9.30 [1275
788 | 816 | 844 | 872 | 0.00 9.28 | 955 | 9.84 |13.50
831 861 | 891 | 920 | 6,50 9.80 10,09 10.39 |14.25
875 9.06 938 | 9.69 10,00 1031 10.63 10.94 |15.00

9.19 952 984 1047 10.50 1083 11.16 11.48 | 15.76
963 997 1031 [10.66 11,00 11.34 11.69  12.03 | 16.50
10,06 1042 10,78 11.14 11,50 11.86 12.22 1258 |17.25
10.50 | 10.88 '11.25 |11.63 12,00 1238 1275 13.13 |18.00

10.94 11133 1172 1211 1250 [12.89 13.28 13.67 [18.75
[11.38 [11.78 1219 1259 [13.00 1341 13.81 |14.22 {19.50
[11.81 1228 1266 13.08 13.50 1392 |14.34 11477 |2025
1225 12,69 13.13 |13.56 114,00 1444 | 14.88 1531 |21.00

12,69 13.14 1350 |14.05 [14.50 14.95 |15.41 |15.86 [21.75
1313 |13.59 14.06 1453 15.00 1547 15.94 1641 |22.50
13,66 | 14.06 1453 1502 1550 1598 1647 1695 |23.25
114,00 14,50 15.00 1550 16,00 16.50 17.00 17.50 |24.00

212




THE CARNEGIE STEEL COMPANY, LIMITHD.

AREAS OF FLAT ROLLED BARS.

(CoNTI

NUED.)

m 9/’ ig%ﬂlg%’”wﬂ 10"'f10i-”i10§" 1047|127
=52 = = | -
4| 563 578 594 609 .625 641 656 679 750
Ul 13 116 119 122 1.25 | 1.28 | 1.31 134 | 150
A | 169] 173 178 | 188 188 192 | 197 202 22
1 | 225 231 238 24 250 256 | 263 269 3.00
5 | 281 280 297 306 313 320 328 336| 87
i | 338 347 356 366 375 384 394 4.08| 450
oo 384 405 416 427 438 448 | 459 470[ 525
1| 450 468 475 488 | 500 513 525 538 6.00
& | 506! 520 534 548 568 577/ 591 605 | 6.75
3 | 563 578 594 609 625 641 656 672] 7.50
34 | 619 | 636 653 670 688 7.05 7.22 7.39| 82
§ 67 694 713 7.31 | 750 7.69 7.88 8.06| 9.00
1§ | 781 752 772 | 792 813 833 853 873 97
7 | 783 809 831 853 875 | 897 | 0.19 | 9.41 |1050
[ | 844 867 891 014 933 9.61 | 9.84 1008 |11.25
1 | 900 925 950 9.75|10.00 10.25 1050 10.75 [12.00
15, | 956 983 10.09 1036 | 1063 1089 11,16 | 11.42 12.75
11 1018 1041 1069 1097 11.25 1153 11.81 12,09 |13.50
1,5 1069 [10.98 11.28 1158 |11.88 1217 (1247 1277 [14.25
1] 1125 1156 [11.88 |12.19 1250 1281 1343 |13.44 [15.00
1, 1081 1214 1247 1280 1313 1345 1378 1411 | 1575
13 1238 1272 13.06 1341 1375 14.09 1444 1478|1650
I 1294 1330 13.66 14.02 1438 1473 [15.09 1545 [17.25
1'F 1350 1388 14.25 1463 1500 1538 1575 1613 |18.00
15 1406 1445 1484 1523 1563 16.02 1641 1680 [18.75
1§ 1463 1508 1544 1584 1625 16,66 17.06 |17.47 |19.50
1} 1519 15.61 16,08 |1645 1688 17.30 17.72 18.14 |20.25
1§ 1575 1619 1663 17.06 17.50 17.94 1838 1881 |21.00
111 (1631 1677 17.22 [17.67 1813 1858 1903 19.48 |21.75
17 1688 1734 1781 1828 |1875 1922 19.69 20.16 [2250
115 1744 17.92 1841 1889 19.38 19.86 20.34 20.83 [23.25
2 18,00 1850 19.00 1950 '20.00 2050 21.00 21.50 |24.00

2
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THE CARNEGIH STEEL COMPANY, LIMITHD.

Thickness
in inches,

oy &

PO

T gy T8

e e

~acees i

——
-
e

(T

112,38
| 13.06 |

AREAS OF FLAT ROLLED BARS.

(CONTINUED. )

b LA i 0k d B I T ll%” 127 121»” 12.1” 12‘}” .

688
1.38
2.06
2.75

3.4
4.13
4.81
5.50

6.19
6.88
7.56
825

8.94
9.63
10.31
11.00

11,69

703
41
2 i1
281

'3.62

147
2.20
2.94

3.67
4.41
5.14
5.88

6.61

2.18
2.88

3.50
4.31
5.03
5.76

6,47
7.19
791
8.63

9.34
10,06
10.78
11.50

12.22
12.94
i 13,66
14.38 | 14.69

15,09 15.42
15.81 |16.16
16.53 |16.89
16.88 17.25 |f7.33

17.58 [17.97 18.36
1828 11869 (19.09
1856 1898 [19.41 [10.83
19.25 19.69 [20.13 20.56

19.94 2039 20.84 inso
20.63 |21.09 2156 |22
21,31 21.80 2228 sm'n

g0 - s
FUEE 88

8.81

9.65
10.28
11.02
11.75

11248
13.22
13.95

——
MmO Shk
S&HER

____
55 b0
KRES

1375

14,44
15.13
15.81
16,50

17.19
17.88

14,77
1547
16.17

22.00 |2250 123.00 [23.50 2

7.34 |
8.08 |

,?19 e ?50 766 781
1.56

153
225'230 2.34
300 306 8.3

375 38 3.9
450 459 4.69
525 ba6 54T
6.00 613 6.25

675 689 7.08
7.50 7.66  7.81
825 842 859
9.00 919 038

9.75 995 10.16
10,50 10.72 10.94
11.25 1148 1172
12,00 1225 12.50

1275 13.02 13.28
13.50 13.78 14.06
1425 14.55 |14.84
15,00 1531 15.63

15,76 16,08 1641
16.50 16.84 17.19
17.25 117.61 17.97
18.00 1838 1875

1875 1944 1953
1950 |19.1 2031
2025 20,67 21,09
21,00 2144 218

21.75 |22.20 2266

[22.50 (22.97 (2344

12325 2973 2422
.mo 19450 25.00 |2

|16,73
117,53
[18,33

20,72
{21.52
2231

123.11
23.91
24.70

797
1.59
2.39
3.19

17
7.97
877
9,56

10.36
11.16
11.95
1275

13.55
14.34
15.14
15.94

to facilitate mh'nf m additions necessary to obtain the aress of E&L_-‘_uﬁ ;Edor
n i

peated on each

154

19,13
19.92

The areas for 12" width are re

2550 |

214

same line for 334374 and 127§ = 2,

ldx:l.laamwhefnunﬂ

PN,

Thus, to find the ares of

than 127,
| 13.34 square inches.




THE CARNEGIE STEEL COMPANY, LIMITED.

WEIGHTS OF FLAT ROLLED BARS.

PER LINEAL FOOT.
1 Cubic Foot weighing 489.6 1bs,
For Thicknesses from % in. to 2 in. and Widths from 1 in. to 123( in.
P aei]

|
!’hickness! 177 l1%”‘1%"‘1%" 977 ‘2%//‘2%// 23 77| 1277

in inches. |

| 638 97| 957 141 | 1.8
| 850/ 1.06 | 128 | 1.49 | 1.70

1.06 [1.33 | 159 | 1.86 | 2.12| 23
128 | 159 | 1.92 | 223 | Rb6| 287| 319, 3.b1] 1530
! 1.86 | 223 | 260 | 298| 335 3.72| 4.09|17.85
170 | 212 | 255 | .98 | 340 3.83| 4.25| 4.67)|20401

287 | 335 | 3.83| 430| 4.78| b5.26|22.95
.66 | 319 | .72 | 4.25| 4.78| 531 5842550
351 | 4.09 | 4.67| 526 584| 6.43]28.05
3.83 | 447 | 510 575| 638 7.02] 30.60

414 | 484 | 553| 621 690| 7.60| 33.15
447 | 5201 595 6.69| 7.44 818]35.70
478 | 568 | 638 7.18| 7.97 877|382
510 | 595 680 7.65| 850 9.35|40.80

542 | 632 | 7.22| 813| 9.08| 9.93] 4335
- 6.70 | 7.65| 8.61| 9.57|10.52| 45.90
6.06 | 7.07 | 808| 9.09| 10.10| 11.11] 4845
6.38 | 7.44 | 850 9.57|10.63 | 11.69 | 51.00

6.69 | 7.81 | 893| 10.04| 11.16 | 12.27| 53.56
818 | 935 10.62| 11.69 | 12.85 | 56.10
856 | 9.78| 11.00| 12.22 | 13.44| 58.65
893 | 10.20| 11.48| 12.75 | 14.03| 61.20

9.30 | 10.63 | 11.95| 13.28 | 14.61| 63.75
9.67 | 11.05 | 12.43| 13.81 | 15.19 66.30
10.04 | 11.47 | 12.91 | 14.34 | 15.78 | 68.85
1042 | 11.90| 13.40| 14.88 | 16.37 | 71.40

10.79 | 12,33 | 13.86| 15.40 | 16.95] 73.95
11,15 | 12,75 | 14.84 | 1594 | 17.53 | 76.50
11,63 | 13.18! 14.83 | 16.47 | 18.12 79.06
11.90 | 13.60| 1530/ 17.00 18.70| 81.60

44| 159 1.75| 7.65
91| 212| 234]10.20

265/ 292|127
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[ THE CARNEGIE STEEL COMPANY, LIMITED.

WEIGHTS OF FLAT ROLLED BARS.

FER LINEAL FOOT.

( CONTINUED, )

Thickness| g, :3%1!'3}2/)1_3%!Ii 40 |4%N:4}én:4hn 1277
| | e

in inches.

s 191] 207 298] 290] 285 27| 287] .08 765
i | 255 276 298 319 340 361 3.83| 404]10.20
f | 819| 345| 37| 8.99| 425 452| 478| 5.05] 1275
% | 883| 415| 447  478| 5.10| b42| 574 6.06] 1530
)12 446| 483 520| 558 5.95| 6.32| 670| 7.07|17.8
: 8.08| 2040

510 553 595 638| 680 722 7.35-‘

622 670 717 7.65| 813 861 9.09]22.95
691 744| 797 850 9.03| 9.57|10.10| 25.50
7.02| 7.60| 818| 876| 9.35| 9.93| 10.52| 11.11] 28.06
T.65| 829 8.93‘ 9571|1020 10.84| 1148 12.12] 30.60

LR
s
B

12 | 829 898| 0.67) 10.36| 11.05| 11.74 1243 13.12] 83.45
% | 893| 9.67| 10.41) 11.16| 11.90| 1265 13.39| 14.13] 3570
18 | 957/10.36] 11.16| 11.95| 12.75| 13.55| 14.34 | 15.14] 3825
1 [ 1020] 11,05 11.90| 12.75 | 13.60| 14.45| 15.30 | 16,15 | 40.80

11.74 | 12,65 18.55| 14.45| 15,35 | 16.26| 17.16| 43.35
11.48 | 12.43 | 13.39| 14.34| 1530 16,26 17.22| 18.17| 45.90
13.12| 1413 | 15,14 | 16.15| 17.16 | 1817 | 19,18| 4845
13.81| 14.87 | 15.94  17.00| 18,06 | 19.13 | 20.19] 51.00

_-—-l_\_.
=
=
®

ot .
——
et
L= 2

1% | 13.39| 14.50| 15.62| 16.74 17.85| 18,96 20.08  21.20| 53.56
1 14,03] 1520 | 16.36' 17.53| 18,70 19.87| 21.04 | 22.21] 56,10
1y 14.66| 1588 | 17.10| 18.33 | 19.56| 20.77| 21.99 | 23.22| 58.65
172 | 15.30| 16,58 | 17.85| 19,13| 2040 21.68| 22.95 24.23| 61.20

16.94 | 17.27 1&60‘ 19.92] 21,25 22,58 23.91[25.24 63.75
16.58 | 17.96| 19.34 | 20.72| 22.10 | 23.48 | 24.87 | 26.25| 66.30
18,65 20,08 | 21,51 | 22,95 | 24.38 | 25,82 | 27.26] 68.85
17.85| 19.34 | 20.83 | 22.32 | 23.80 | 25.29 | 26.78 | 28.27| 71.40

[
20,03 2157 | 23.11 | 24.65| 26.19| 27.73 | 29.27| 73.95
19.13 | 20.72 22.31!23.91 25,50 | 27.10| 28,69| 80.28} 76.50
77| 21,41 23,06 | 24.70 | 26.35 | 28.00| 26.64 | 31.29| 79.056
2040 22,10 23.80 25,50 | 27.20 2890/ 30.60 32.301 81.60
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THE CARNEGIE STHEEL COMPANY, LIMITED.

WEIGHTS OF FLAT ROLLED BARS.

PER LINEAL FOOT.

(CONTINUED, )

m 577 |5%u 5%1;"5%»/ ﬁ,{” 61477 6377|1277
2 | 819] 835 g5 967 383 399! 414 430| 765
i | 4% 4.43‘ 4.67 4.39" 510 531 5.53‘ 5.74| 10.20
# | 53| 558| 584( 611 638 664 690 717|127
% s.ss| 6,69 7.02| 7.34| 7.65| 7.97 820 861/ 1530
7 44| 781 818 856 893 9.29| 9.67| 10.04]17.85
i 850 893| 935 9.77]1020| 1063 11.05  11.48| 2040
2| 957| 10,04 10.52| 11.00] 11,48 11.95 43‘ 1291 22.95
56 | 10.63| 11.16] 11.69 | 12:22| 1275 13.28 1381| 14,34 2550
111169 1227 12.85| 1344 14.03| 14.61| 1520 15.78 28.05
i | 1275 13.39| 14.03| 14.67| 15.30 | 15.94| 16,58 17.22] 30.60

|

12 11881 1450 15,19 15,88 | 1658 17.27 | 17.95 18.65 83.15

% |14.87 15.62| 16.36| 17.10| 17.85| 18.60| 19.34 | 20.08/ 35.70

15 | 1504 1674 17.53| 18.33| 19.13| 19.92 20.72| 21.51 | 38.25
1" | 17.00 17.85| 18.70| 19.55 | 20.40| 21.25 | 22,10 | 22.95| 40.80
1,5 | 18.06] 18.96| 19.87 | 20.77 21.63‘ 2258 2348 24.39] 43.35
116 | 19.13] 20,08 21.04| 21.99| 22.95| 23.91 | 24.87 | 25.82| 45.90
175 | 2019) 21.20| 22.21| 23.22| 24.23| 2523 26.24| 27.25| 4845
11 | 21.25( 2232 23,98 24.44 | 2550 26.56 | 27.62| 28.69 51.00
15 | 22.32] 2343 24,54 ( 25.66| 26.78| 27.90| 29.01| 80.12| 53.55
134 | 23.38| 24.54| 25.71| 26,88 | 28,05 | 20.22| 30.39| 31.56| 56,10
17 | 24.44| 25,66 26.88) 2810/ 29,38 30.55| 31.7| 32.99| 58.65
112 | 25,50 | 26,78 | 28.05| 20.33| 80.60| 31.88| 83.15 | 34.43| 61.20
15 | 2657] 27.89| 20.22| 80,55 | 81,88/ 83.20 s4.53| 35.86| 63.75
156 |27.63| 29.01| 30.39| 31.77| 83.15| 34.53 | 85.91 37.29/ 66.30
111 | 2269|3012/ 31.55| 32.99| 3443 35.86| 37.30 3873/ 63.%5
13 | 29.75| 81.24| 82.73 | 34.22| 85,70 | 87.19| 38.68| 40.17| 71.40

|

1}2 | 30.81 82,35 83,80/ 3543 | 36.98| 38.52| 40,05 41.60| 73.95
17 | 31.87| 83.47| 85.06| 36,65 | 88.25 | 39.85 | 41.44 | 43.03| 76,50
112 | 32,04 |84.50| 36.23 | 37.88 | B9.53 | 41,17 | 42.82| 44.46| 79.05
2 | 3400 3570 37.40 39.10! 40,80 | 42,50 | 44.20 | 45.90| 81.60
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THE

CARNEGIE BTEEL COMPANY, LIMITED.

Thickness
in inchea,

-

WEIGHTS OF FLAT ROLLED BARS.

PER LINEAL FOOT.

(CONTINUED, )

r s 7 14 75”'7&-” 8

4.46
685 616

744 770
803 9.2
1041 10.78
1190 12.32

13.39| 13.86
14.87| 15.40
16.36| 16,94 17.53|
17.85| 18.49 19,13/

19.94| 20,03 20.72
20.83| 21.57| 22.32
£2.32| 28,11 23.91
2380 24.65| 25,50,

25.29| 26.19| 27.10
26,78 27?3i 28.68
28.26| 20.27/ 30.28
20,75 30.81 | 31.88

3123 32.35 3348
2.72
34.21
35.70

37.19
88,67

4.62 478

6.36

797
9.57
11.16
12.75

14.34
15,94

35.44 | 36.66
36.98| 38.26

3351 39.84

40.05| 41.44
40.16] 41.59| 43.03
4165 4314, 44.63

43.14| 44.68 4622
44.63| 4622 4782
46,12 47.76 49.41

47.60' 49.30 51.00 52

8‘!‘ rr

494 510 b5.26
658 6.80 7.01

823 850 876
988! 10.20 1052
11,53 1190 1227/
13.18! 13,60 14.08]

14.582| 1530 1578 1
16.47| 17.00/ 17.53
18.12 1a7o| 19.98
19.77' 2040 21.04

2141 2210 2279
28.05‘ 28.80| 24.56

24.70| 25.50| 26,30
26,35 27.20

-

28,06

542 558
72 743

903 9.20
10.84 1116
12,64 13.02
1444 14.87

16,26 16.74
18.06, 1859
10,86 20.45
21.68 22.32

2348 24.17
25,30 | 26.04
27.10| 27.89
2890 20.75

8!-3'.” 3%0

28.00 28.90
29,64 30.60
31.29 3230
32,94 34.00

34,59 35,70 36.8

33.89| 35.08| 36.23 37.40

2080 3070 3161
31.56( 3252 33.47
33.31| 34.82 3533
306 36.12 37.20

| 37.93  39.05
8&5’? 30.74 4091

37.88 89,10 40,32
30.53 40.80| 42.08|

I
4117, 4250 43.83
42.82| 4420 45,58
47| 45,00 47.33
46,12/ 47.60 49.00

47.76 49.30 50.84

454 L7
4335 44.63

4516 46,49
46,96 48,34
48,76 50.20
50.68 52,07

52.38 53.92




THE CARNEGIE STHEEL OOMPANY, LIMITED. |

u

WEIGHTS OF FLAT ROLLED BARS.
PER LINEAL FOOT.

{ CONTINUED, )

mm:f (% ngnig}éu 93077 1077 10% 77101477 1034 /| 1277

& 574 590 606 622 638 654 6.70 6.36) 7.65
% 7.35; 7.86 808 829 850 871 892 96.14)10.20

7 | 956 983 1010 1036 10.62 1089 11.16 11.42]12.75
35 | 1148 1180 1212 12.44] 1276 13.07 1339 13.71] 1530
vy | 1340|1376 1414 1451 1488 1525 1562 1599) 17.8
15.30 15.'2’3I 16,16 1658| 17.00 1742 17.85 18.28] 20.40

dr | 17.22] 17,69 18.18 1865 19.14 19.61  20.08 20.56| 22.95
56 | 19,13 19.65) 20.19 20.72  21.25 21.78, 22.32 22.85( 25.50
1| 21.04) 21,62 2221 2279 2338 23.96 2454 25.13| 28.05
3 | 2296) 23.59 24.23 24.86 2550 26.14 2678 27.42| 30.60

13 | 2486 25,55 2624 2694 27.62 2832 20.00 20.6933.15
7 | 26.78| 27.52| 28.26 2901 20.75 30.50| 31.24 31.98{ 35.70
1% | 28.69 29.49| 30.28 31.08 3188 3267 3348 34.28( 3825

1" | 3060| 31.45 32.30 33.156 84.00 3485 3570 36.55| 40.80

o | 8252) 33.41 8432 3522 36,12 37.03 37.92 38.83]43.35
g | 3443 3538 36.34) 37.20| 3825 39.21 4017 41.12( 45.90
v 3634 37.35 3836 30.37 40.38 4139 4240 43.40| 4845
38.26| 39.31 4037 4144 4250 4356 44.63 45.69) 51.00

1 40,16 41.28 4240 43.52| 4464 45.75 46,86 47.97| 53.55
135 | 42.08) 43.25 44.41| 45,68 46,75 47.92| 49.08  50.25 56.10
1y | 44.00| 45,22 4644 47.66 4888 50.10| 51,32 52.54| 58.65
117 | 45.90| 47.18 4845 49.73 51.00 52.98| 53.556 b4.83| 61.20
|
47.832 49.14 5048 51.80| 53.14 54.46| 65.78 bH7.11| 63.75
49, ?3| 51.10| 52.49| 53.87| 5525 56.63) 5802 59.40( 66.30
51.64| 53.07 5451'55945 57.38 58.81| 60.24 61.68] 68.85 f
5356 55.04 56,53 5801 50.50 60.99| 62.48 63.97) 71.40

5546 5700 5854| 60.09 61.62 63.17 6470 66.24|73.9
57.98| 5897 60,56 62.18 6375 6535 66.94 6853 76,50
59.29 | 6094 6258 6423 6588 6752 69.18 70.83| 79.05
| B120 6290 6460 6630 68.00 65.70 7140 73.10] 81.60
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’ THE

CARNEGIE STHEL COMPANY, LIMITHED.

Thiokness |
in inghes.
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| 30,40

WEIGHTS OF FLAT ROLLED BARS.

PER LINEAL FOOT.

(CONTINUED, )

| I
1177 ‘li"af 211 !2”11% £

11.95
14.35
16,74
19.13

21.51
23.91
26,30
28.68

31.08 31.76
33.4?[ 34.21
06| 35.86| 36,66
37.40| 38.25| 39.10

89.74| 40.64| 4154
42,08| 43.04| 44.00
44.42| 45.42| 46.44
«ml 47.82| 48.88

49,08 50.20| 51.32
b1.42| 52.69| b3.76
53,76 54.99|
56.10 57.37

5842 59.76
60.78| 62,16
63.10| 64.55
65.45 66.93

67.80 | 69.33
7042| 7172
7246 74.11
7480/ 7650

12,22
14.68
17.12
19.55

3272
35,06

-4
=

Sds BEB2

|2

|
|

B8¥s &

gasl

747! 7.32| 749
957 978 10,00

1249
14.99
17.49
19.97

2248
24.97
2747
20.97

82.46
34.95
3746
39.95 ]

4245
44.94
4745
49.94

52.44
54.93
57.43
59.93

1977 12/|+ 19 |_.3N 123* 1

765 782 798 813

1020 1042 10,63

1275 13.01
15,30 15.62
17.85 1823
20.40| 20.82

22.05| 23.43|
25.50| 2603
28,05 28.64
30,60/ 31.25

33.15| 33.83
35.70| 36.44
38.95| 89.05
4080, 41.65

4335 44.25
45.90| 46.86
48.45| 49.46
5100 52,06/

53.55 54.67!
56.10| 57.27,
58.65| 50.87|
6120 62.48]
63.75! 65,08
66,30 67.68!
6385 7029
7140 7290

7548,
78.09
80.70

83301

13.28
15.94
18,60
21.25

23.90
26,66
29.22
31.88

34.53
37.19
39.84
42.50

45.16
47.82
5046
53.12

55,78

5844
61.10

63.75

66.40
69.06
LR
74.38

77.03
79.69
82.34
85,00

10.84

13.56
16.26
18.97
21.67

| 24,39
| 27.09
| 29.80

32.52

35.22
| 87.93
40,64
4335

| 46.06
| 4877
| 51.48

54.19

56,90
59.60
62.32
65.03

67.74
70.44
73.15
75.87

78.57
81.28
83.99
6.70

!

to facilitats making the additions necessary to cblain the weights of glmﬂ

)23{,”. add the weights to be found in the same line for 33 < 7 and 18:< 75 =

ted on each

ght of 1514

Thus to find the mi|m

his for 12 width are re
| 10.41 = 3570 — 46,11 lbs,

Tha weig|

wider than 2%,




THE CARNEGIE STEHL OOMPANY, LIMITED,

WEIGHTS AND AREAS OF BSQUARE AND
ROUND BARS AND CIRCUMFERENCES
OF ROUND BARS.

One cubic foot weighing 489.6 pounds.

Thickness| Weight of | Weight of Area of Area of Circumference
whtiameter Bar Bu- [] Bar QO Bar of () Bar
ininches, | one oot long, une oot Ioug in 8q, inches. d in sq, inches. m inolmg. =
o i
s .013 .010 .0039 .0031 .1983
i | .053 .042 .0156 0123 .3827
ra 119 .094 0352 .0276 .5890
} 212 .187 .0825 .0491 .7854
% | ‘333 | 261 | .0977 | ‘o767 | 9817
1 478 375 .1406 .1104 | 1.1781
s .651 511 1914 | .1503 | 1.3744
.850 l .867 .25G0 .1963 | 1.56708

(T

1.076 .845 .3164 .2485 | 1.7671

-
=

§ 1.328 | 1.043 | .3908 | .3088 | 1.9635
i | 1.608 | 1.262 4727 | .8712 | 2.1598
3 1.913 | . 1.502 | .5625 | .4418 | 2.3562
14 1.763 | .8802 | .5185 | 2.5525
1 2.044 | .7856 | .6013 | 2.7489

8789 .6903 | 2.9452

2.670 | 1.0000 .7854 | 3.1416
3.014 | 1.1289 .8866 | 3.3379
1.2656 .9940 | 3.5343
3.766 | 1.4102 | 1.1075 | 3.7306

4.173 | 1.5625 @ 1.2272 | 3.9270
4.600 | 1.7227 | 1.3530 | 4.1233
5.049 | 1.89006 | 1.4849 | 4.3197
2.0664 | 1.8230 | 4.5160

8.008 | 2.2500 | 1.7671 | 4.7124
6.520 | 2.4414 | 1.9175 | 4.8087
| 7.051 | 2.6408 | 2.0739 | 5.1051
| 7.604 | 2.8477 | 2.2365 | 5.3014

1041 | 8178 | 3.0625 | 24053 | 5.4978
, 3.2852 | 2.5802 | 5.6941
| 11.95 | 9.388 | 3.5156 | 2.7612 | 5.8905
' 8.7539 | 2.9483 | 6.0868
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THE CARNEGIE STEEL COMPANY, LIMITED,

Thickness | Wel _I;t of
Bar

orDiamster

in inches. | one foot long,

2

P ™

o

(v v P |
P P S

——

S

asefon s

)
o4

18

L

(e

——
-

13.60
14.46
15.35
16.27

17.22
18.19
19.18
20.20

21.25
22.33
23.43
24.56

25.

26.90
28.10
29.34

30.60
31.89
33.20
34.55

35.92
37.31
38.73
40.18

41.85
43.14
44.68
46.24

47.82
49.42
51.05
52.71

(CONTINUED. )

Waight of
Bar

one foot long, | in sq. inches,

10.68
11.36
12.06
12.78

13.52
14.28
15.07
15.88

16.69
17.53
18.40
19.29

20.20
21.12
22.07
23.04

24.03
25.04
26.08
27.13

28.20
29.30
30.42
31.56

32.71
33.90
35.09
36.31

37.56
38.81
40.10
41.40

Area of
O bar

in g, inches,

3.1416
3.3410
3.5466
3.7583

3.9761
4.2000
4.4301
4.6664

4.9087
5.1572
5.4119
5.8727

5.9398
6.2126
6.4918
8.7771

7.0686
7.3662
7.6699
7.9798

8.2958
8.6179
8.9462
9.2806

9.6211

9.9678
10.321
10.680

11.045
11.416
11.793

12.177

SQUARE AND ROUND BARS.

7.0886
7.2648
7.4613
7.6576

7.8540
8.0503
8.2487
8.4430

8.6394
8.8357
9.0321
0.2284

0.4248

0.6211

9.81756
10.014

10.210
10.407
10.603
10.799

10.896
11.192
11.388
11.585

11.781
11.977
12.174

12.370




THE CARNEGIE STEEL COMFPANY,

LIMITED

SQUARE AND ROUND BARS.

(CONTINUED. )

Thickness| Weight of Weight of Area of Area of Ciroumfaroncs
orDiameter Bar Q Bar D Bar Q Bar of O Bar
ininches | oneToot long, | omeToot long, | insq.inches | in sq.inches. | in inches
4 54.40 42.73 | 16.000 | 12.566 | 12.566
s 56.11 44.07 | 16.504 | 12.962 | 12.763
lt 57.85 45.44 | 17.016 | 13.364 | 12.859
s 59.62 46.83 | 17.535 | 13.772 | 13.1556
‘t‘ 61.41 48.24*| 18.0683 | 14.186 | 13.352
63.23 49.66 | 18.598 | 14.607 | 13.548
$ 65.08 51.11 19.141 | 15.033 | 13.744
T 86.95 52.58 | 19.691 | 15.466 | 13.941
§ 68.85 54.07 | 20.250 | 15.904 | 14.137
5 70.78 55.59 | 20.816 | 16.349 | 14.334
3 72.73 57.12 | 21.881 16.800 | 14.530
H 74.70 58.67 | 21.973 | 17.257 | 14.726
1 78.71 60.25 | 22.563 | 17.721 | 14.923
t3 78.74 61.84 | 23.160 | 18.190 | 15.119
4 80.81 63.46 | 23.766 | 18.665 | 15.315
12 82.89 65.10 | 24.379 | 19.147 | 15.512
5 85.00 66.76 | 25.000 | 19.835 | 15.708
Ty 87.14 68.44 | 25.629 | 20.129 | 15.904
li 89.30 70.14 | 26.266 | 20.629 | 16.101
T 91.49 71.86 | 26.910 | 21.135 | 16.297
j 93.72 73.60 | 27.563 | 21.648 | 16.493
‘TF 95.96 75.37 | 28.223 | 22.166 | 16.690
# 98.23 77.15 | 28.891 | 22.691 | 16.888
T 100.5 78.95 | 29.566 | 23.221 | 17.082
b 102.8 80.77 | 30.250 | 23.7568 | 17.279
s 105.2 82.62 | 30.941 | 24.301 | 17.475
|3 107.6 84.49 | 31.641 | 24.850 | 17.671
H 110.0 86.38 | 32.348 | 25.406 | 17.868
3 1124 88.29 | 33.0863 | 25.967 | 18.064
13 114.9 90.22 | 33.785 | 26.535 | 18.261
1 117.4 92.17 | 34.516 | 27.109 | 18.457
4% | 119.9 94.14 | 35.254 | 27.688 | 18.653
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THE

CARNEGIE STHEL COMPANY,

LIMITED.

Thickness |
arDinmeter
ininches.
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SQUARE AND ROUND BARS.

W htn! |

nmLﬁm long. _ong {ml long.

122.4
125.0
127.6
130.2

132.8
135.5
138.2
140.9

143.8
148.5
149.2
152.1

154.9
157.8
160.8

163.6

166.6

169.6 |

172.6
175.6

178.7
181.8
184.9
188.1

191.3
194.4
197.7
200.9

204.2
207.6
210.8

214.2

(CONTINUED. )
Wan.ghwf - -Lmof -_lr: nf_ Circumference
[[] Bar OB | o Obar
in 8q. inches, | in sg. inches. in in_:lm._
96.14 | 56.000 | 28.274 | 18.850
98.14 | 36.7564 | 28.866 | 19.046
100.2 37.516 | 20.465 | 19.242
102.2 38.285 | 30.069 | 19.439
104.3 | 39.063 | 30.680 | 19.635
106.4 39.848 | 31.296 | 19.831
108.5 40.641 | 31.919 | 20.028
110.7 41.441 | 32.548 | 20.224
112.8 42.250 © 38.183 | 20.420
114.9 43.066 | 33.824 | 20.617
117.2 43.801 | 34.472 | 20.813
119.4 44.723 | 35.125 { 21.009
121.7 45.563 | 35.785 { 21.206
123.9 46.410 | 36.450 ' 21.402
126.2 47.266 | 37.122 Ak 21.598
128.5 48.129 | 37.800 | 21.795
130.9 49.000 | 38.485 | 21.991
133.2 48.879 | 89.175 | 22.187
135.6 50.766 | 39.871 | 22.384
137 9 51.660 | 40.574 | 22.580
140.4 52.563 | 41.282 | 22.777
142.8 53.473 | 41.997 | 22.973
145.3 54.391 | 42.718 | 23.169
147.7 55.316 | 43.445 | 23.366
150.2 58.250 | 44.179 | 23.562
152.7 57.101 | 44.918 | 23.758
155.2 58.141 | 45.664 | 23.955
157.8 59.008 | 46.415 | 24.151
160.3 60.083 | 47.173 | 24.347
163.0 61.035 | 47.937 | 24.544
165.68 62.016 | 48.707 | 24.740
168.2 63.004 | 49.483 | 24.9386
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THE CARNEGIE STHEEL COMPANY, LIMITED

SQUARE AND ROUND BARS.

(CoONTINUED. )

fuickness| Weightof | Weightof | Aot | Areact | Circumfersnos
arDiameler Bar Bar [[] Bar O Bar of O) Bar
in inches, _on.e_twl lua?gx '_unn oot Im?g._ mf‘l inches. _in sq..inches._ _in inches,
8 217.6 | 171.0 | 64.000 | 50.265 | 25.133
4 | 221.0 | 173.8 | 65.004 | 51.054 | 25.320
2245 | 176.3 | 66.016 | 51.840 | 25.525

, | 228.0 | 179.0 | 67.035 | 52.649 | 25.722
} | 2814 | 1818 | 68.083 | 53.458 | 25.918
| 234.0 | 184.5 | 69.098 | 54.269 | 26.114
3 238.5 | 187.3 | 70.141 | 55.088 | 26.311
Js | 2420 | 1901 | 71.191 | 55.914 | 28.507
1 245.6 | 193.0 | 72.250 | 56.745 | 26.704
4 | 2490.3 | 195.7 | 73.316 | 57.583 | 26.900
3 252.9 | 108.7 | 74.391 | 58.426 | 27.098
1} | 256.6 | 201.8 | 75.473 | 59.276 | 27.293
3 | 260.3 | 2044 | 76.563 | 60.132 | 27.489
$2 | 2641 ‘ 207.4 | 77.660 | 60.994 | 27.685
7 267.9 | 210.3 | 78.766 | 61.862 | 27.882
1 | 2716 ‘ 213.3 | 79.879 | 62.737 | 28.078
9 275.4 | 216.3 | 81.000 | 63.617 | 28.274
4 | 279.3 | 219.3 | 82.120 | 64.504 | 28.471
1 283.2 | 2224 | 83.2686 | 65.397 | 28.667
#& | 287.0 | 225.4 | 84.410 | 66.296 | 28.863
} 290.0 | 228.5 | 85.563 | 67.201 | 29.080
& 2949 | 231.5 | 86.723 | 68.112 | 29.256
T 2089 \ '231.7 | 87.801 | 69.029 | 29.452
vy | 8028 | 237.9 | 89.066 | 60.953 | 20.649
1 306.8 ‘ 241.0 | 90.250 | 70.882 | 29.845
& | 8109 | 244.2 | 91.441 | 71.818 | 30.041
$ | 815.0 | 247.4 | 92.641 | 72.760 | 30.238
i | 8191 | 2506 | 93.848 | 73.708 30.434
3 323.2 | 253.9 | 95.083 | 74.662 | 30.631
{3 | 827.4 | 257.1 | 96.285 | 75.622 | 80.827
1 ‘ 331.8 l 260.4 | 97.516 | 76.589 | 31.023
13 | 835.8 | 263.7 | 98.764 | 77.561 | 31.220
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THE CARNNGIE STEEL COMPANY, LIMITHD.

SQUARE AND ROUND BARS.

(CONTINUED. )
Thickness| Weightof | Weghtof | Araof | Araof | Ciroumferssce
orDinmetar, Bar (? Bar Bar QO Bar of () Bar
ininches, | one fcot long, | ono foot long, _i.ll_sq._iuchas. in sq. _inc]_ms. in inches.
10 340.0 267.0 | 100.00 | 78.540| 31.418

s 344.3 270.4 | 101.25 | 79.525| 31.612
348.5 273.8 | 102.52 | 80.516| 31.809
s 352.9 277.1 | 103.79 | 81.513| 32.005

3 357.2 280.6 | 105.08 | 82.518| 32.201
5 361.6 284.0 | 106.35 | 83.525| 32.398
i 366.0 287.4 | 107.64 | 84.541| 32.594
e 370.4 2900.9 | 108.94 | 85.562| 32.790

i’

] | 8749 | 2944 | 11Q.25 | 86.590| 32.987
& | 879.4 | 207.9 | 111.57 | 87.624| 33.183
K 383.8 301.4 112.89 88.664| 33.379
{1 | 3883 | 305.0 | 114.22 | 89.710| 33.576
] 3092.9 | 308.6 | 115.56 | 90.763| 33.772
{* | 897.5 | 312.2 | 11601 | 91.821| 33.968
7 | 4021 | 315.8 | 118.27 | 92.886| 31.165
17 | 408.8 | 319.5 | 119.63 | 93.956| 34.361

11 411.4 323.1 | 121.00 | 95.033 | 34.558
! 416.1 326.8 | 122.38 | 96.116| 34.754
420.9 330.5 | 123.77 | 97.205| 34.950
425.5 334.3 | 125.16 | 98.301| 35.147

430.3 337.9 | 126.66 | 09.402| 35.343
435.1 341.7 | 127.97 | 100.51 | 35.539
439.9 345.5 | 129.89 | 101.62 | 35.738
444.8 349.4 | 130.82 | 102.74 | 35.932.

449.6 353.1 | 132.25 | 103.87 | 36.128
454.5 357.0 | 133.69 | 105.00 | 36.325
459.5 360.9 | 135.14 106.14 | 36.521
464.4 364.8 | 136.60 | 107.28 | 36.717

469.4 368.6 | 138.06 | 108.43 | 38.914
474.4 372.6 | 139.54 | 109.59 | 37.110
479.5 376.6 | 141.02 | 110.75 | 37.308
4845 380.6 | 142.50 | 111.92 | 37.503

mormRe o Cesasia
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THE CARNEGIE STEEL COMPANY, LIMITED,

WEIGHT OF RIVETS, AND ROUND HEADED

BOLTS WITHOUT NUTS, PER 100.

Length from under head. One cubic foot weighing 480 lbs.

I'an B rr r’ | %tt '%ff 1?;’ 1%(»‘ 1%!‘:"
IncEeg. E?a. 54 Dia. | Dia. | Dia. | Dia. | Dia
1y 64 | 12 6 215 287| 431| ©6568| 91.5( 128
114 62 | 139 | 237| 3818| 473| 70.7| 984 | 133.
13 69 | 153 | 258| 849| b14| 76.2| 105 | 142
2 7.7 | 166 | 279| 37.9| b5b6| 81.6| 112 | 150.
2y 85 | 180 | 80.0| 41.0| 598| 87.1| 119, | 159,
21 92 | 194 | 322| 444 | 63.0| 925| 126 | 167.
23¢ | 100 | 20.7 | 348| 471 681| 980/ 183, | 176.
3 108 | 221 364| 502 723/ 108. | 140. | 184
3y | 115 | 235 386| 533| 765 109. | 147, | 193,
31 | 123 ] 248 | 40.7| 564 80.7| 114, | 154, | 201
33 | 131 | 262 | 428| 594 84.8| 120. | 161. | 210.
4 138 | 275 | 450| 625 289.0| 126 | 167. | 218
4y 146 | 28.9 471 65.6| 932 131, | 174. | 227
4)2 | 154 | 803 | 492| 686 9O7.4| 136. | 181, | 236.
43( | 162 l 816 | bld4| 7L7| 102 | 142, | 183 | 244,
5 169 | 830 | 53.5| 74.8) 106 | 147. | 195. | 253.
by | 177 | 844 | 556| 77.8| 110. | 163. | 202, | 261,
b | 184 1 85.7 | 57| 809| 114. | 158, | 209. | 270.
6y | 19.2 | 371 59.9| 840 118. | 163. | 216 | 278,
6 20.0 | 385 62.0| 87.0| 122, | 169. | 223. | 287
;}é 205 | 41.2 | 668 93.2| 181. | 180. | 236. | 304
230 | 439 | 705 99.3| 139. | 191, | 250. | 821,
Ty | 246 | 466 | 748 106. | 147. | 202, | 264. | 338,
8 26.1 | 494 | 79.0| 112, | 166. | 213. | 278, | 855,
8314 | 27.6 | 521 83.3| 118, | 164, | 223, | 202, | 872
9 292 | 548 | 87.6| 124. | 173. | 284. | 306. | 389
912 | 30.7 | 576 | 91.8| 130. | 181, | 245. | 319. | 406.
10 322 | 603 | 961 | 136. | 189, | 256. | 333. | 423.
1014 | 838 | 63.0 | 101, | 142, | 198, | 267. | 347, | 440.
1 353 | 657 | 105. | 148. | 206. | 278. | 361. | 457.
114 | 368 | 685 | 109. | 1565. | 214. | 289, | 375, | 474
12 3834 | 71.2 | 113, | 161. | 223, | 300. | 888. | 491.

Heads.| 18 | 57 109 134! 222| 380| 570/ 820




THE CARNEGIE BTEEL COMPANY, LIMITED

HEADS AND NUTS.

One Cubic Foot Weighing 480 lbs.

WEIGHT OF 100 BOLTS WITH SQUARE

DIAMETER OF BOLTS.
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THE CARNEGIE STEEL UOMPANY, LIMITHD.

SIZES AND WEIGHTS OF HOT PRESSED
SQUARE NUTS.

The sizes are the usual menufactarers’, not the Franklin Institute Standard. Both weights and
sizes are for the unfinished Nut. The weights are caleulated, one cubioc foot weighing 480 Ibs.

o | B | e ] B [ [
15 LAl S A b3 71 | 8800

% 29| W fr % | .88 | 3480
49| H ¥ | 108 | 2050

7.7 13 Y] % | 1.24 | 1290

ﬁ 86| % I % | 1.24 | 1170
% 118 & % A 141 | 850
167 | % ¢ 1% | 159 | 600

Wl wa| & | ¥ | 1% | 188 | sv0
5 228 | & % | 1¥ | 177 | 440
% 323 | # ¥ | 1% | 104 | 810"
o % 39.8 55 ¥ | 1% | 212 | 251
% 53. i3 % ‘ 15% | 2.30 | 190
% 63. $# | % | 1¥ | 247 | 159
1 68. #%# |1 | 1¥ | 247 | 14e
1 94. el N B 283 | 108
1} | 108. 3| 1% | 2 2.83 97
v (1187 8 | 1% | 2y | 818 73
1Y 145. 15 (1% | ‘¥ | 818 69
1% | 186 | 1% | 1% | 2% | 854 | 52
1% | 247. | 1% | 1% | 2% | 3.89 41
1% | 8o | 1& |:1% | 8 4.24 31.3
1% | 400. | 14 | 1% ‘ 3y | 460 24.8
1% | 500. | 1% | 1% | 3% | 495 19.9
1% | 620 | 1 1% | 8% | 6.30 16.2
2 750. 1;§ | 3 4 566 13.4
214 780. | 1 | 23 ‘ 4 5.66 128
2% | 930. | 2 2% | 4¥ | eo0l 10.7
2% | 960. | 2% | 2% | 4% | 601 104
2% |1180. | 2% | 3% ‘ 4% | 6.36 8.9
3y [(13870. | 2% | 2% | 4¥ | 672 7.3
38 | 1610 M B g il 7.07 6.2
8y |2110. | 2ii ' 3 | 5% | 7.8 4.7
83 lo750. | 3% | 3% | 6" | 849 | 36




THH CARNEGIE STEYL COMPANY, LIMITED.

SIZES AND WEIGHTS OF HOT PRESSED
HEXAGON NUTS.
The sizes ars the usual manufacturers’, not the Pranklin Institute Standard. Both weights and
sizes are for the unfinished Nut The weights are caloulated, one cubic foot weighing 450 Iba.

bl R ol B ol el e B Y Lol
y 18| % ¥ % | .58 | 8000
(A 24| & 1:3 72 | 4170
34 41 i; ¥ | 87 | 2410
% 6.8 3 T 7 | 101 | 1460
% 71| & % % | 101 | 1410
i 98| ¢ ¥ | 1 1.15 | 1020
% | 10| ¥ % | 1% | 1.30 | 710
147 & | % | 1% | 1.30 | eso
| w1 | X | 1% =
5 229 | = ¥ | 1¥ | 1aa | 440
¥ 27.2 } | % | 1% | 1.89 | 370
R El A i8] B
% 60. | % |17 | 1% | 188 | 188
1 57. % |1 1¥ | 202 | 176
1 64. % | 1% | 1¥ | 202 | 158
1% | 96 i3 | 1% | a2 231 | 104
1y | 184 | 1% | 1% | 2y [ 260 | 75
1% | 180. | 1% | 1% | 3% | 289 56
1% | 285 | 1% | 1% | 3x | 818 | 42
1% | s00. | 1% | 1x | 8 3.46 334
1% | 870. | 1% | 1% | sx | 37s 26.7
1% | 460. | 1} | 2 3% | 404 215
2 | 450 | 1 2 8% | 404 22.4
3% | 860. | 1 2% | 3y | 433 180
2y | 560. | 2 2 | 84 | as3 17.7
23% | e80. | 2% | 2% | 4 | 462 147
21 | 810. | 2% | 2% | 4y | a@1 123
2y | o80. | 2% | 2% | 4% | B20 102
3 1150. | 2 3 4y | 648 8.7
3y |13840. | 2 3% | & B.77 75
8% |1580. | 8 3k | 5% | eoe 6.3




THE CARNEGIE STEEL COMPANY, LIMITED.

UPSET SCOREW ENDS FOR ROUND AND

SQUARE BARS.

Dia, of ROUND BARS. SQUARE BARS.
Round
S of | v of | Din ot Rxoessof | bia of | Dis.of e
o | fpot (et e Ll | et syt Tl |
Bor. | Gd, | Thread. || Bo. perowBod |l | Toread, | No. - perew End
inches. | inches. | inches. SuerBer. | inches. | inches. g
620 | 10 54 i | 620 10 21
5‘; § 6010 | 21 %|m|9 | s
| % | m|o9 w | 1 | &7 8 4
0 A ) F TR U R O
wl1 | 8|8 |5 | 16| s0|7 | 28
3| 12 | 840 7 34 13 | 1.065 | 7 35
/ 1 1.065 | 7 48 134 | 1.160 | 6 38
ﬁ 1?{’ 1065 7 | 20 | 136 (1160 6 | 20
1 | 136 (1160| 6 | 85 | 134 [128¢| 6 | 29
14 | 136 | 1160 | 6 | 19 | 156 | 1389 | 5% | 4
1 1 1284 | 6 30 1 1389 | 51 | 20
1§ }/ff 1234 | 6 17 1 § 1490 ( 5 | 24
1 1 1380 | 5 1% |1616 | 6 | 31
‘1?{ 1 § 1.490 5}4 29 176 |1616| 6 | 19
1 1 1490 | 5 18 2 1712 | 4 2
133 1% 1615 | 5 | 26 | 23 | 1887 4§ 28
14 2 1712 | 4% | 30 214 | 1837 | 4% | 18
15 | 2 [1m2| 4% | 20 | 2% |1962| 43 |
1 21 | 1.837 | 4 28 234 | 2.087 | 4 30
1ﬁ 2?§ 1.837 4;}? 18 2§ 2,087 4;}2 20
1 2 1.962 | 41 | 26 254 | 2175 | 4 21
1 ﬁ 2§ 1.962 | 414 | 17 256 | 2300 4 26
1 2 2.087 | 4 24 2 2300 | 4 18
1}% 2}% 2175 4% 26 2§§ 24% | 4 23
2 21 (2176 | 4 18 27¢ | 2660 | 4 23
27: | 23 | 2300 | 4 24 27 | 2560 | 4 20
216 | 25¢ (2300 ) 4 17 3 2629 | 312 | 20
on | 23¢ |2435| 4 | 28 | 31 |27h4 | 8% | &
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THE CARNEGIE STEEL COMPANY, LIMITED.

UPSET SCREW ENDS.

(CONTINUED. )
daof | ¢ ROUND BARS, SQUARE BARS.
Round or
Side of | Dia of | Dis. of Bxcessof | Din of | Din.of Beans
pAATS 8]2:: sllmn:fn? m;. Avia ol SE;?; S?R;:nlf‘ per ineh, | Ares of
B | wnd | Twread, [ Fo PeWEL gy | mareed, |© o perowBnd
inches, | inches, | inches. Per Gunt.‘ inches. | inches. np::r{m,
21 | 2% | 2560 | 4 28 314 | 2754 | 8% 18
29 | 27 | 2560 | 4 22 3 | 2879 | 84 22
236 | 8 2.629 | 3% 23 83¢ | 3.004 | 314 26
205 | 8% | 2764 | 3% 28 33¢ | 3.004 | 31 19

212 | 336 (27h4 | 322 | 2A 315 | 3100 | 31 A

22 | 8% 2879 | 3% | 26 | 85 325 | 8y | A
256 | 8y |2879| 8% | 20 | 856 [ %25 | 3 | 19
211 | 83 (3004 | 3% | 25 | 8y |3317] 8 20
23 | 83¢ [ 8004 | 824 | 19 | 8% |84a2 23
218 | 83 |8.100 | 8% | 22 | 8% |34 Bt

% | 4 |8567 !

2% | 85 | 3295 | 8y
2fs | 85¢ [ 3225 | 8% | 21 | a4ng | 3692
8 | sy |s317| 3 4% | 3602
83 | 3% | 3442 | 3 2t | 43 | 8928

sy | 4 |ss67| 8 | 20 | 41 |40
83 | 44 | 3692 | 3 20 | 43 |4158

83 | 4y [8798 | 2% | 18
3;}5 é 4028 2? 28
Sy | 45 (4158 | 2% | 28 | .. [..|..
3% | 4w 42| 2% | 2 [ .. oo

w8

PODD DOGS COCE cooe
2a
w

HEOR
3

REMAREKS.—As upsetting reduces the strength, bars having the same
diameter at root of thread as that of the bar, invariably break in the screw end,
when tested to destruction, without developing the full strength of the bar, It
is therefore necessary to make up for this loss in strength by an excess of metal
in the upset screw ends over that in the bar,

The above table is the result of nu tests on finished bars made by
The Carnegie Steel Company, Limited, and gives proportions that will cause the
bar to break in the body in preference to the upset end,

The screw threads in above table are the Franklin Insti

To make one 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 the Franklin Institute,

SCREW THREADS.

N

S \\\ \\i:\g\\\

Dia. of Dia. at Root | Threads
Screw. of per inch.
inches. inches. No.
X% .185 20
b 240 18
1] 294 16
1% 344 14
JA 400 13
r’ 454 12
5 507 11
K74 820 10
% 731 9
1 .837 8
1% 940 7
1Y% 1.065 74
134 1.160 6
1% 1.284 6
1% 1389 5%
1% 1.490 5
1% 1.615 5
2 1.712 4y
2% 1.962 4%
2% 2.175 4
2% 2.425 4
3 2.629 3%
34 2.879 3%
3% | 3100 34
8y | 8317 3
4 ] 3.667 3
4y 3.798 2%
4y 4.028 2%
a3y 4.256 2%
5 4.480 2%
;34 4.730 2%
5% 4.953 2%
5% 5.203 23%
6 5423 2y

Nuts and Bolt Heads are
determined by the following
rules, which apply to both
Square and Hexagon Nuts:

Short diameter of rough nut
=114 X dia. of bolt -|- 34 in,
Short diameter of finished nut
= 114X dia. of bolt -|- 1-16 in.
Thickness of rough nut
== diameter of bolt,

Thickness of finished nut
== diameter of bolt-——1-16 in.

Short diameter of rough head

=114 X dia. of bolt-}- 24 in.
Short dia, of finished head

=11 X dia. of bolt -}- 1-16 in,
Thickness of rough head

= 14 short dia. of head.
Thickness of finished head

= dia, of bolt — 1-16 in,

-The long diameter of a
hexagon nut may be obtained
by multiplying the ‘short
diameter by 1.155, and the
long diameter of a square
nut by multiplying the short
diameter by 1.414.

The above standards for
screw threads, nuts and bolt
heads, were recommended
by the Franklin Institute in
Dec. 1864. The standard for
screw threads has been very
generally adopted in the
United States, but the pro-
portions recommended for
nuts and bolt heads have not
found general acceptance be-
cause of the odd sizes of bar
—not usually rolled by the
mills—required to make the
nut.
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THE CARNEGIE STEEL COMPANY, LIMITED.

WHITWORTH'S STANDARD ANGULAR
SCREW THREADS

LT

2 at top and

Angle of thread 55°.

Depth of thread = pitch
of screw.

14 of depth is rounded off
ttom,

Number of threads to the inch in square threads = !4 the num-

ber in angular threads,

“Dis.of |Threadsto| Dia.of | Threadsto| Dia, of | Threads to| Dis,of |Threads ta
Berew. | the inch, | Serew. | theinch, | Serew. | the inch. | Sorew. | the inch.
oM I | W | I | e | In ¥o.
a1y l 8 2 45 | 4 3
gl BT e || %

2 | 13 | 6 2% | 3 | ¢ | 2K

AR
1 1

;{6 10 1% 5 312 8y b 3;2

% 9 | 1% | 4% | %% |8 g;{ gé

STANDARD STEAM, GAS AND WATER PIPE,
As manufactured by the National Tube Works Co.

DIAMETER IN INCHES, Tiikidar b of Pipe Nominal [Number of
Nominal| _Actual Actual | inches. Lm“i"""p b i w't"e:"a
Internal. | External. Internal one cubie fook. pounds, | of serew,

3% A05 2 088 | 2513, 0.24 ‘ 2
| B4 364 | 088 | 13833 042 | 18
3 75 494 | 091 | 7512 056 | 18
| 8 823 | 100 | 4724 034 | 14
§lo1ue 24 | 18 | =2 112 | 14
1 18156 | 1048 | 134 | 1669 167 | 113
1 | 166 138 | .140 925 | 224 | 11%
1 [ 19 1611 | .45 7066 | 268 | 11%4
9 o%75 | 2067 | .54 | 4201 | 36 ‘ 115
25 | 2875 | 2468 | .204 80.1 574 | 8
3 8.5 3.067 | 217 195 754 | 8
. 3% | 4 3548 | .226 1457 | 900 | 8
4 45 | 402 | 287 1131 | 1066 | 8
4% | b 4508 | 246 002 | 1249 | 8
5 5568 | 5045 | 250 72 | 1450 | 8
6 6625 | 6065 | .280 498 | 1876 | 8
7 76% | 7.023 | 301 372 | 28397 | 8
8 8625 | 79 | 32 288 | 2818 | 8
9 l 062 | 8937 | 344 229 | 3370 | 8
10 | 107 | 10019 | .366 1.82 | 4000 | 8
234




THE CARNEGIE BTEEL COMPANY, LIMITED.

STANDARD PIN-NUTS.

PIKS, ‘ PIF-KUTS PINS, PIN-NUTS,
ARG a I ER T
e 0L 3 fae A o e
1% |14 | 8 |2 | 256 | 74l085 876 |8x |6 |5 |53 |13¢|ama
o3¢ [13¢] 8 |24 | 276 | 331.08)a3¢| 324 | 6 524|634 1 | 619
21 [156] 8 (234|276 (1 |097] 43¢ (334 ] 6 |525| 636 | 13¢ | 619
o5 (13| 8 3 |85 |1 (1500456 |33 | 6 534|656 |1 37
2 176818 181 |187}a%e|4 [ |6 |61 |1y | 663
o5 (2 |8 3|4 |1 |208053¢[4 |6 |6 [653[1|66s
o3¢ |25 | 8 [315]a [1 |196]53¢|asc[6 6 |613|1x |82
27 |23 | 8 (4 |ase|13¢338] 55 [43¢] 6 [63¢ | 738|100 | 253
3 (268 (4 |ase| 13992065 (43¢ | 6 63|71y |1 | 700
3% 234 8 |4y |47 |13 363] 624 43¢ | 6 B3¢ |71 | 13¢ | 750
8y (256 | 8 |43 |47 [1¢/8a1]65¢ |5 |6 |8 [ox |1 13,08
83 |23¢| 6 | 434 |5y | 13 a00] 03¢ |53 | 6 [3 |9y 1}4l14.86
33 |27 [ 6 43¢ | 53¢ |1 463 676|534 | 6 |8 |9x¢| 134 a0
3513 1615 |53 136268756 556 |8 |9 13411810

All dimensions given above are in inches, W:s?ghm refer to untapp_ed nuts.

WOOD SCREWS.
Diameter—numberx 0.01325--0.056,

Ko, | Diam, | No. | Diam. | WFo. Diam. | Wo. Diam. | No. Diam.
0 056 6 36 12 | 216] 18 | 208 24 | .37%4
1 0691 7 491 13 228| 19 | 308| 25 | .887
2 0821 8 621 14 2410 20 | 321 26 | 401
3 D96 9 75 16 | 265 21 | 334 27 | 414
4 09| 10 J88 | 16 | 268 | 22 | 347 | 28 | 497
5 q2 |1 201 17 | 281 23 | 861) 29 | 440

30 | .453
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THE CARNEGIE STEEL COMPANY,

LIMITED.

S

SPIKES, NAILS AND TACKS.

!mmmmmm STEEL WIRE SPIKES, | COMMON IRON NAILS,

g ’ % Comman,
. 1];1“;; ;:I.lﬁ inches. I 1&;&% Sm. [leogih m
2d 177 |.0524/1060 8 [1620041 | 24/t [800
3d 114770588 640 314771819/ 30 | 3d |13 77| 400
4d 13477 0720 380 477 2043 23 | 4d 1%/ 300
bd 13 /| 0764 275 434772294017 | 5d [13{7/| 200
6 (277 |.0808 210 b7 | 257618 | 6a 2’ |150
7d 21{|.0858 160|.0641| 315[5147/.2893 11 | 7d R’/ 120
8d [23577.0035 115/, 6’7 |.2808 10 1% 8
9d 2377|0063 93 195[63477| 2249 73| 9dRX’/| 5
10d 372 |.1082 77 137|777 |.2249 7 o 60
124 31(77|.1144 60|, 127(8 |3648 b | 124337 60
16d 314771285 48.0007 90[9/ |.3648 434 1&.1 827 40
20d|4” 1620 81 [ ] |20ale” | 20
30d 4371819 22 30d 437 18
40d 57 |.2043 17 40d | 14
50d 514772204 13 50d 5257/ 11
g0d 677 |.2576 11 60di6” | 8

TACES.
e e e Bl
1 : 1% |16000 | 4 | % [ 4000 | 14 | 3 | 1143
1% | 7 |10668 | 6 | & | 2666 | 16 | 2z | 1000
2 i | 8000 | 8 | 3 | 2000 18 888
2 | 7 | 6400 10 | H | 1600 | 20 | 1 800
$ | 3% | 538 | 12 ;j 1983 | 22 | 14 | 727
| o | 134 | 666
WROUGHT SPIKES.
Kumber to a keg of 150 Tbs.
o L b i b
g | 260 .. 7| 161 | 662 | 482 | 445 | 306
314 | 1890 | 1208 8| .. | 635 | 455 | 384 | 256
4" | 1650 | 1135 9 573 | 424 | 300 | 240
435 1464 (1064 | . . | 10 .. | %9t | 270 | 222
5 | 1380 | 930 | 2 | 1 | 249 | 203
6 | 1202 | 868 | 570 | 12 : .| 236 180
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THE CARNEGIE STEEL COMPANY, LIMITED.

WEIGHT OF SHEETS OF WROUGHT IRON,
STEEL, COPPER AND BRASS. (From Haswell.)
Weights per Square Foot, Thickness by Birmingham Gage.

f{‘g‘;’ i o Steel, Copper. Brass,
0000 | .454 | 18.22 18.46 20.57 19.43
000 | .425 | 17.06 17.28 19.26 18.19
00 | .38 15.25 15.45 17.21 16.26
0 .34 13.64 13.82 15.40 14.556
1 .3 12.04 12.20 13.59 12.84
2 .284 | 11.40 11.55 12.87 12.16
3 .259 | 10.39 10.53 11.73 11.09
4 .238 9.55 9.68 10.78 10.19
5 22 8.83 8.95 9.97 9.42
6 .203 8.15 8.25 9.20 8.69
v .18 7.22 7.32 8,15 7.70
8 .165 6.62 6.71 7.47 7.08
9 .148 5.94 6.02 6.70 6.33
10 .134 5.38 65.45 6.07 5.74
11 .12 4.82 4.88 5.44 5.14
12 .109 4.37 4.43 4.94 4.67
13 .095 3.81 3.86 4.30 4.07
14 .083 3.33 337 3.76 3.56
15 .072 2.89 2.93 3.26 3.08
18 .065 2.61 2.64 2.94 2.78
17 .058 2.33 2.36 2.63 2.48
18 .049 1.87 1.99 2.22 2.10
19 | .042 1.69 el 1.90 1.80
20 .035 1.40 1.42 1.59 1.60
21 .032 1.28 1.30 1.45 1.37
22 .028 1.12 1.14 1.27 1.20
23 .025 1.00 1.02 1.13 1.07
24 .022 .883 .895 1.00 -942
25 .02 .803 .813 -906 .856
26 .018 722 732 .815 770
27 .016 -642 651 .725 .885
28 014 .562 .669 .634 .589
29 .013 -522 .629 .589 -556
30 .012 -482 .488 .544 .514
31 .01 -401 -407 453 .428
32 .009 .361 .366 .408 -3856
33 .008 .321 .325 .362 -342
34 .007 .281 .285 317 .800
35 .005 -20L .203 227 214
ecific Gravity, 7.704 7.808 8.698 8.218
eight Cubic Fool, |[481.756 |487.75 |543.8 513.6
«° “d meh| 2787 .2823 .8146 .2972
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THE CARNEGIE STEEL COMPANY, LIMITED.

WEIGHT OF SHEETS OF WROUGHT IRON,
STEEL, COPPER AND BRASS. (From Haswell.)
‘Weights per Sq. Foot.  Thickness by American (Browne & Sharpe's) Gage.

_";:gf i?lf:,_'m Tron, Steel. Copper. Brass.
0000 | .48 18.48 18.70 | 20.84 19.69
000 | .4096 | 16.44 16.68 18.56 17.53
00 |.3648| 14.64 14.83 16.53 15.61
0 |.3249| 13.04 13.21 14.72 13.90
1 |.2893| 11.61 11.76 13.11 12.38
2 |.2576| 10.34 10.48 11.67 11.03
3 |.2284| 9.21 9.33 10:39 9.82
4 |.2048| 8.20 8.31 9.26 8.74
5 |.1819| 7.30 7.40 8.24 7.79
6 |.1820| 86.50 6.59 7.34 8.93
7 |.1443| b5.79 5.87 854 | 6.18
8 | .1285| 5.18 5.22 5.82 5.560
9 |.1144| 4.59 4.65 5.18 4.90
10 | .1019| 4.09 4.14 4.62 4.36
11 |.0907| 3.64 3.69 4.11 3.88
12 |.0808| 3.24 3.29 3.686 3.46
13 |.0720| 2.89 | 283 3.26 3.08
14 |.0841| 2.57 2.61 2.90 2.74
16 |.0571| 2.29 2.32 2.59 2.44
16 |.0508| 2.04 2.07 2.30 2.18
17 |.0453| 1.82 1. 2.05 1.94
18 |.0403| 1.62 1.64 1.83 1.73
19 |.0359| 1.44 1.46 1.63 1.54
20 |.0320| 1.28 1.30 1.45 1.87
21 |.0285| 1.14 1.16 1.29 1.22
22 |.0253( 1.02 1.03 1.15 1.08
23 |.0228 .906 .918 1.02 .986
24 |.0201f .807 .817 911 .860
25 |.0179 .718 .728 .811 .766
28 |.0159 .840 648 722 .882
27 |.0142 .570 577 .643 608
28 | .0126 507 514 .573 541
29 |.0113 452 458 .510 482
30 |.0100 .402 .408 454 429
31 |.0089 .858 .363 .404 .382
32 |.0080 .319 .323 .380 .340
33 |.0071 .284 .288 .321 .303
34 |.0083 .253 .256 .286 .270
35 |.0056 .225 .228 254 .240

As thers are many gages in use differing from each other, and even the thicknessss of &
oertain specified gage, as the Birnl:fhm, are not assumed the same by all manufacturers,
ordere for sheets and wire should always state the weight per square foof, or the thickzess
in thousandths of an inch.
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THE® CARNEGIE STEEL COMPANY, LIMITED.

‘WEIGHT OF A CUBIC FOOT OF SUB-

STANCES.

NAMES OF SUBSTANCES,

Alominum, . . ., .
Anthracite, adﬁﬂ, of Permsylvanm
L hmkem loose, . . - . ¥
o ¢ moderately shnken,
4 heaped bushel, loose,
Ash, American white, dry, . . . .
Asphaltum, .
Brass, (Copper and ?mc} css(,
“  rolled, o 3
Brick, best pressed,
¢ common hard,
‘¢ soft, inferior, i
Brickwork, pressed brick, .
L) ordinary,

Cement, hydraulic, ground, loose, Amencm, l{osendnle.
i W w i (1] 1-40“13\"1"8,

“ “ “ ¢« English, Portland,

Cherry,dry, . . .
Chestnut, dry,
CI‘Y: P““e“'e d-ry' +

“  in lump, loose, .

Coal, bituminous, solid, . 3
“ L broken, loose, . . .7
“ a8 heaped bushel, loose,

Coke, Joose, of goodcoal, .. .. o+ .+ . .
L ¢ heaped bushel, .
Coppery castys N, | o R
£ rolled, F s -y e
Earth, common loam, dry, loose,
L . st “  moderately rummcd,
*  as a soft flowing mud,
Ebony, dry, .
Elm, dry,

Flint, i i o : & W

112
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THE CARNEGIE STEEL COMPANY, LIMITED.

WEIGHT OF SUBSTANCES—Continued.

NAMES OF SUBSTANCES, l‘rE‘m
Glass, common window, . . . . . . . 187
Gneiss, common, . . . .« o« o+ o+ 168
Gold, cast, pure, or 24 carat, . . . . . . 1204
“ pure, hammered, . . . . .« . =« 1217
Granite, 2 R S
Gravel, about the same as sand whld‘l see.
Gypsum (plaster of paris), . . . . . . 142
Hemlook, dry, = 0w W s ey e 25
FHERoY R | RS ST T T 53
Homblende, black, . . . . . .« - . 203
JealEEE Tl e x e s = bR
Iron, cast, . : SR o S = = ) R0
# wrought, purest R TSR R 485
&5 ;s RVBERDE. o) ah - oa oty Fa o OO
e A S S, e SRR S S 114
ead, o s A R e e
Lignum Vitae, dry, 2 ol T q="F 83
Lime, quick, ground, loose, or in small lumps, e
“ AL 5 ¢ thoroughly shaken, 3 75

¥ s £ “  per struck bushel, . . (88)
Limestones and Marbles, it e e be. paiilies 188

L “  loose, in irregular fragments, . 28
Magnesium, . . s camlsE R Sy 109
Mahogany, Spanish, d.ry, o reieen B TS 53

i Honduras, dry, . SATART L S 35
RNy C T | e e e g N 49

Marbles, see Limestones.

Masonry, of granite or limestone, well dressed . 165
A4 “ mortar rubble, Tk R e T
§ “dry o (well scabbledl, . ol 138
i« “ sandstone, well dwssed, e Lt R

Mercury, at 32° Fahrenheit, e S 849

Mica, oY LT L R e

Mortar, hardcncd i T el 103

Mud, dry,close, . . . .+ + . . 801t 110




THE CARNEGIE STEEL COMPANY, LIMITED.

WEIGHT OF SUBSTANCES—Continued.

NAMES OF SUBSTANCES, %Eﬂ

Mud, wet, fluid, maximum, . . . . . . 120
0 g in e A e o e o T R 59
 white, dry, Sl T R 50
¢ other kinds, et At T e 820 4B
T e L e e g e e 55
Pine, white, dry, S g ot ol LA e g 25
“ yellow, Northern, DR e TR N 34

s P TR e A e R S 1 45
Platinum, > i e [ S O |l 17 5
Quartz, 'nnmmon pure, . 5 . . i . 185
Rosin, S A p . AR 69
Salt, coarse, ::ymc-use, NGRS ot h e 45
“ Liverpool, fine, for tableuse, . . . . 49
Sand, of pure quartz, dry, loose, . . . . 90to108
@ wellgshaken, . . . « o + . 089t031Y

SRR narfectly WEE IR RAR e T o 120 to 140
Sandstones, fit for byilding, . Z At IR 151
Shatesped arfllacie oINS LB T B e L R
RS el e e s T R 655
Slate, . . il e et S R
Snow, freshly I'n.llen s « . . Btol2
“  moistened and compacted by rain, i . 15to 50
Spruce, dry, . . . . g e B 25
Steel, . y “ | ’ . p H | ) . 490
Sulphur, . : - 2 E 2 f : - - 125
Sysamord Ay -0 S et R & e v et 37
e e T a it by P N 62
Tin, cast, . - G 5 i i i . 459
Turf or Peat, dry, unpressed s e e e TS0 o S0
Walnut, black, dry, . . s e 88

Water, pure rain or distilled, at 60" Fahn:uhe:l 5 82y
e B R e e LR 64

ST DRERS =e o LNl BN Oy M TG o 805

Zinc or Spelter, . . . ey Ltk LA
Green timbers usually weigh from one-fifth to ene-half more than dry.
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THE CARNEGIE STEEL COMPANY, LIMITED,

T )

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 0,7854.
Diameter of circle of equal periphery as square = side X 1.2732.
Side of an inscribed square — diameter of circle % 0.7071.
Length of arc =— No. of degrees X diameter X 0.008727.
Circumference of circle whose diameter is I =

« = 3.14150265.

log. m=0.4971499. » 1
; | o —L—o318310.

].-" W—lm“- 1]
2, 860604, L —ot01321,
s L 0564190,
iz [/ 064190

2

c Ommy /T —x3—(r—v)
or, very nearly, —y

Vo C_: or, very nearly, m= c

5

V

AREA.

Triangle = base X half perpendicular height.
Parallelogram == base 3 perpendicular height.
Trapezoid = half the sum of the parallel sides X 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.

242
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THE CARNEGIE STEEL COMPANY, LIMITED.

MENSURATION—Continued.

Segment of circle = area of sector less triangle also, for

flat segments very nearly =

4 =
0.388 v2+——»4 —
Side of square of equal area as circle = diameter X 0.8862 ;
also, = circumference X 0.2821.

Diameter of circle of equal area as square = side X 1.1284.

Parabola = base X 24 height.

Ellipse = long diameter X 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.

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 haif
slant height 4 area of both ends.

The following formule are used to obtain the areas of
irregular plane surfaces which are bounded by a base line, “‘cc,”’
and two ordinates, ““¢’’ and ¢“4,”’ as per figure.

1
1
i
1
1
1
I
|
I
|
|
i
!

I
]
1
.
1
:
|
:
.
I
|
:
1
1
‘
R .

9

The formuls: are given in the order of their accuracy, be-
ginning with the most accurate
The surface is divided into any number {72) of parallel strips
having the same widths, #, and whose middle ordinates are
represented by ﬁllz e (Wsbassrtonty % and %
2 3




THE CARNEGIE STEEL COMPANY, LIMITED.

MENSURATION—Continued.

I Area=d X Eh43(8a-+h—ob)+3(8b 4~ b—oh)
7= LR L n—1 n
( Francke’s rule. )

d d
1I. Area ==d x Eh-!—ﬁ(a-—hz-{u-ﬁ(b—h:

(Poncelet’s rule. )
III. Area==d X Sh.

These formulae are more convenient for use than Simpson's
rule, and I and IT 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 to
sides % length of side.
Sphere = diameter cubed X 0.5236.
also, = surface X 14 diameter,

Pyramid or cone, right or oblique, regular or irregular, = area
of base X !4 perpendicular height.

Prismoipar. FORMULA,

A prismoid is a solid bounded by six plane surfaces, 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 ¥4th 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. l Owis. ] Pounds. Ounees.
1. T T e ‘ R -

0.050 1. | 112, 1792,

‘ 0.0089 1. 16.

! | .

1 pound=27.7 cubic inches of distilled water at its maximum
density, (39° Fahrenheit),

LONG MEASURE.

UNITED STATES AND RRITISH.

Miles, Rods. Yards. Feet. Inches.
1. 320, 1760, 5280, 63360.
0.003125 1, b.5 16,5 - 198,
0.000568 0.1818 1, 3 36,
0,0001894 0.0606 0,3333 1. [ 12,
0.0000158 0.005051 0.02778 0.08333 | 1.

The British measures are shorter than those of the U. S. by
about 1 part in 17230 or 8.677 inches in a mile.

A fathom =6 feet. A Gunter's surveying clmn == B feet
or 4 rods, 80 chains making a mile.

SQUARE OR LAND MEASURE.
UNITED STATES AND BRITISH.

Sqlua\m\s;mi&lrm[ 8q. Feet, l&m
? 640, |102400.  |3097600. 27878400 |

1| 160. 4840. | 4360, | 6272640,
1. 3025 | 2R | 3%04.
00381 1. 90 | 1298
75 (R T P 7
0.00604 i




THE CARNEGIE STEEL 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’ % 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.,  Peels. Quarts. Pints, Gallons. |CubicInch,
1 i 52, 64 8 2150,

1 8 16 2, 537.6

5 2 0.25 67.2

0.5 1 0.125 33.6

4. 8 1, 268.8

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 810 Ibs., usually,
and of genuine Portland cement =425 1bs.

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, Tt is assumed
at 6086.07 feet=—1,152664 statute or land miles by the United
States Coast Survey,

8 nautical miles =1 league.
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THE CARNEGIE STEEL COMPANY, LIMITED.

INTERCHANGEABLE TABLES BETWEEN
UNITED STATES AND METRIC SYSTEMS.
Base: 1 Metre = 39.3704 inches.
LONG MEASURE.

e 64ths M;o an inch Iillh;eh-u Inges Centimetres
Millimetres, 64ths of an Inch. Centimetres. Inches,
1 0.3969 256197 2.5400 0.3937
2 0.7938 5.0393 5.0799 0.7874
3 1.1906 7.5590 7.6199 11811
4 1.6875 10,0787 10.1599 1.5748
5 1.9844 12.5984 12,6999 1.9685
6 2.3813 15,1180 15,2398 2.3622
7 2.7781 17.6377 17.7798 2.7559
8 3.1750 20.1574 20.3198 3.1496
9 3.5719 22.6770 22.8597 3.5433
%o laros P::t Kilontzetros lges
Feet. Matres, Miles, Kilometres.
1 3.2809 0.3048 0.6214 1.6093
2 6.5617 0.6096 1.2428 3.2187
3 9.8426 0.9144 1.8641 4.8280
4 13.1235 1.2192 2.4855 6.4373
5 16.4043 1.5240 3.1068 8.0467
6 19.6852 1.8287 3.7283 9.6560
7 22,9661 2.1335 - 4.3496 11.2653
8 | 26:470 2.4383 4.9710 12.8746
9 i 29.6278 2.7431 5.5923 14.4840
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THE CARNEGIE STEEL COMPANY, LIMITED.

INTERCHANGEABLE TABLES BETWEEN
UNITED STATES AND METRIC SYSTEMS.

SQUARE MEASURE.

¥o, Acres to ilm.lnsio‘
|

|
m  Kileatrm to

%

e | |

|, | | | gy \ o, |

ot | 5P T e |
1 | 64516 | 01550 | 00920 | 107641 1 08361 | 1.1960
o | 120032 | 03100 | 0858 | 205282 | 1.6792 | 2.3020
3 19.m|um‘msamiam 2.5880
4| BB | 0600 | 06 | 430564 | M4 470
5 | 92958t | 07750 | 04645 | 588205 | 41805 | 50801
6 | 387007 | 09300 05574 | 645846 | 50166  7.4761
7 | waes | to80 0.6503 | 75.3487 | 58527 8372
8 | 516120 | 12400 | 07432 | 861128 | 6.6888 | 95681
0 | 58,0845 ‘ 1.3950 ‘ 08361 | 96,8760 | 75249 107461

|
|

| 0407 | 24710
0.8094
[ 12141 | 74131
‘ 16187 | 9842
20234 122
[ 24981 | 14.8262
‘ 28998 | 17.2073
3.2375 | 197683
36422 222390

@w o0 =] o o & L

12,9497
155396
18,1205
20.7194




THE CARNEGIE STEEL COMPANY, LIMITED.

INTEROHANGEABLE TABLES BETWEEN
UNITED STATES AND METRIC SYSTEMS.

WEIGHTS.

Kilogrammes'| Troy Qunces| Grains Grammes | Gross Tons Tonnes
¥o. to to to to to to
Ounces Troy.| Grammes, |Milligrammes, Grains. Tonnes. | Gross Tons.

521504 31,1088 | 64.8062 | 15.4306 | 1.0161 | 0.9842
64,3008 | 62.2077 | 120.6123 | 30.8613 | R2.0321 | 1.9684
96.4512 | 93.3115 | 194.4185 | 46.2919 | 3.0482 | 2.9526
128.6016 | 124.4153 | 259.2246 | 61.7225 | 4.0642 | 3.9368
160.7521 | 1555192 | 324.0308 | 77.1532 | 5.0803 | 4.9210
192.9025 | 186.6230 | 388.8370 | 92.5839 | 6.0964 | &.9051
225.0529 | 217.7268 | 453.6431 | 108.0144 | 7.1124 | 6.8393
257.2033 | 248.8306 | 518.4493 | 123.4450 | 81285 | 7.8735
289.3537 ! 279.9345 | 583.25b4 | 138.8767 | 9.1445 | 88577

W 00 =~ o o =~ O W

Avoirdupois | Kilogrammes| Avoirdupois | Kilogrammes
Yo. Ounces to Poun to
i to Ounces Pounds

|

283526 | 352349 | 04536 | 22046
56,7063 | 70.4697 | 09072 | 4.4092
85.0579 | 1057046 |  1.3608 |  6.6138
| 1134105 | 1409394 | 1.8144| 88184
:‘ 141.7632 | 176.1743 | 22680 | 11.0230
“ 170.1158 | 211.4092 | 2.7216 | 13.2276
| 198.4684 | 2466440 | 31752 | 154322
‘ 226.8210 | 281.8789 | 3.6288 | 17.6368 | . . .
265.1737 | 3171137 | 4.0824 } 19.8414

| !

to |

Grammes, | Avoirdupois. | Kilogrammes,| Avoirdupois. {
|

|

W 00 ~ @O Or b W O -
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THE CARNEGIE STEEL COMPANY, LIMITED.

INTERCHANGEABLE TABLES BETWEEN
UNITED STATES AND METRIC SYSTEMS.

LIQUID AND DRY MEASURE.

Al
Quarts. Litres. Gallons, Litres,
1 | 1.0567 0.9463 0.2642 3.7852
2 21134 1.8027 0.5284 7.5704
3 3.1701 2.8390 0.7925 11.8556
4 4.2268 3.7853 1.0567 15.1408
b 65,2836 4.7817 1.3209 18.9260
6 6.3403 5.6780 1.5851 27112
7 7.3970 6.6243 1.8493 26,4964
8 8.4537 75706 21134 30.2816
9 0.5104 8.6170 2.8776 34,0668
i o e i
Gallons, Cubic Matres, Bushels, Hectolitres.

1 2041785 0.0038 2.8378 0.3524
2 5283570 0.0076 5.6757 0.7048
3 92,5855 0.0114 85185 1.0571
E 1066.7140 0.0151 . 11,3513 1.4095
5 1320.8926 0.0189 14.1892 1.7619
6 1585,0711 0.0227 17.0270 21143
(4 1849.2496 0.0265 19,8648 24667 .
8 2113.4281 0.0303 22.7026 28190
9 2377,6066 0.0341 25,5405 31714
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THE CARNEGIE STEEL COMPANY, LIMITED.

INTERCHANGEABLE TABLES BETWEEN
UNITED STATES AND METRIC SYSTEMS.

CUBIC, HORSE POWER AND TON MEASURES.

Cubic Cubic Cubic Cubic Cubic Cubic
b et | emi LiESRa] Db | LG

Inches. | Centimetres, Feet. Metres. Yards. Metres.
1 0.0610 | 16,3867 | 353155 | 0.0283 | 1.3080 | 0.7645
2 | 0221 | 827733 | 70.6311 | 0.0566 | 26160 | 1.5291
3 0.1831 | 49.1600 | 105.9466 | 0.0849 | 3.9239 | 2.2936
4 ; 0.2441 | 655467 |141.2621 | 01132 | 52319 | 3.0681
5 | 03051 | 81.9334 [176.5777 | 0.1416 | 65399 | 3.8227
6 \ 0.3662 | 98.3200 |211.8932 | 0.1699 | 7.8479 | 4.5872
7 04272 | 114.7067 | 247.2087 | 0.1982 | 9.1559 | 53517
8 0.4882 |131.0934 |282.5242 | 0.2265 | 10.4638 | 6.1162 -
9 0.5492 | 147.4800 | 317.8398 | 0.2548 | 11.7718 | 6.8808

U: S, Metrie. metres. | Foot-Pounds. | Sq. Metre, | per Sq. Foot.
1 0.986 1.014 | 01383 | 7.2330 | 10.937 0.091
2 1973 | 2028 | 02765 | 144660 | 21.873°| 0.183
3 | 2959 | 3042 | 04148 | 21.6990 | 32.810 0.274
4 | 3945 4.055 | 05530 | 28.9320 | 43.746 0.366
5 1 4,932 5.069 | 0.6913 | 36.1650 | b54.683 0.457
6 5918 6.083 | 0.8295 | 43.3980 | 65.620 0.549
7 6.904 7.097 | 0.9678 | 50.6310 | 76.556 0.640
8 | 7891 | 8111 11060 | 57.8640 | 87.493 | 0.731
9 8.877 9125 | 1.2443 | 65.0970 | 98.429 0.823
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THE CARNEGIE STEEL COMFANY, LIMITED.

INTERCHANGEABLE TABLES BETWEEN
UNITED STATES AND METRIC SYSTEMS.

MISCELLANEOUS,

Ho. Matre to Pounds

Kill Metre Pounds per foot | Kilo, Pounds
" g | B | e
Pounds per fool. | Kilo, por Metre. | per Square Fool. | per Square Metre.

1 0.6720 14882 0.2048 4.8824
2 1.3439 20764 0.4096 0.7648
3 2,0159 4.4645 0.6145 14.6472
4 2.6878 5.9527 0.8193 19.5206
5 3.3598 7.4409 1.0241 24,4120
] 40317 8.9291 12289 29.2045
7 47037 104173 14387 34.1769
8 53756 11.9054 1.6385 89,0593
9 6.0476 13,3036 1.8434 43.9417

marhﬁn Ponla;fhhl
o, Metre to Pounds Poot o Lila,
per Cubic Foot. | per Cubio Metre.

{ 0.0624 16,0184
2 04240 | 82,0367
3 0.1873 48,0551
' 02497 64,0735
5 03121 80,0919
6 0.3746 961102 |
7 04370 | 1121286
8 04994 | 1381470
| 9 05619 | 144163

W
8




THE CARNEGIE STEEL COMPANY, LIMITED,

SQUARES, CUBES SSUARE ROOTS, CUBE ROOTS, LOGARITHMS,
A

RECIPROCALS

CIRCUMFERE

AREAS OF NOS, FROM 1 TO 1000

NCES AND CIRCULAR

L : No. = Dis,
Bo.|Square. | Cube | Sq. Rook CubeReot| lLag. (1000xRecip -
1 1 1| LO0J0 | 1.0000 | 0.00000 | 1000.000 8142 | 0789
2 4 8| L4l42| L2500 | 050008 | 500.000 6.283 | 3.1416
& ] 27| L7321 | 1.4422 | 047712 833.333 9,425 | 7.0680
4 16 H 0000 | 1.5574 | 0.60206 | 250.000 2.566 | 12,5064
5 2 125 2.2861 | 17100 | 0.60897 | 200.000 | 15.708 | 19,6350
] 36 216 | 2.4485| 1.8171 | 0.77815 | 106.667 8.850 | 24.2743
7 49 843 | 2.6458 | 1.9129 | 0.84510 | 142,857 | 21.991 | 38.4845
5 64 512| 2.8284 | 2,0000 | 0.90300 | 125.000 | 25.133 | 50.2655
9 81 720 | 8.0000| 2,0801 | 0.95424 | 111111 | 28.274 | 63.6173
10 100 1000 | 8.1623 | 2.1544 | 100000 | 100 S51.416 | 78.
11 121 1381 | 8.3166 | 2.2240 | 1.04139 | 00,0001 | 84.558 | 05.0632
12 144 1728 | 8.4641 | 2.2304 | 1.07918 3333 | 87, 113.087
13 169 N97 6056 | 28513 | 1.11304 | 70.0231 | 40.841 | 182,732
14 186 2744 | B.T417 | 24101 | 114615 | 71.4286 952 | 153.938
15 25 8375 | 8.8730 | 2.4662 | 1.17609 | 08,0667 | 47.124 | 176.7156
16 256 4.0000| 2,5198 | 1.20412 50.265 | 201.002
17 280 4013 | 4.1231 | 2.5718 | L23M5 | & 5 | 53.407 | 226,980
18 pira ] 5832 | 42426 26207 |1.25527 | 55,5556 | 56.549 | 25460
10 a6l 6850 | 4.85 2.0084 | 1.27875 | 52,6316 | 59.600 | 283.520
X 400 8000 | 4.4721| 27144 | 130103 L0000 | 62.832 | 814.159
21 441 0261 | 4. 2.7, 1. 47.6100 | 65.073 | 346.301
2 484 10648 | 4.6004 | 28020 | 1.34242 4545 | 69.115 133
= 540 12167 | 4.7958 | 2.8480 | 136173 | 43.4783 | T2.257 | 415476
24 576 13824 | 4.8000 | 2.8845 | 138021 | 41.6667 - 452,580
25 625 15625 | 5.0000 | 2.9240 | 1.367894 L0000 | 7R.540 | 490,874
20 676 17576 | 65,0000 | 2.0625 | 1.41407 | 88.4615 | RL.681 530.?@
7 720 19683 | 51962 | §.0000 | 1.43136 f 84.823 | HTL.555
25 784 21952 | 5.2015| 8.0866 | 144716 | 85.7143 | B7.065 | 615.752
2 841 24384 52| B.0728 [ 1.406240 | 84,4828 | 01106 | 660,520
30 | 900 27000 | 54772| 8.1072 | 147712 94248 | T06.858
81| 961 20791 | 5.5678 | 8.1414 | 149136 | 82.2581 380 | 754.708
82 1024 82768 | 5.6560 | 8.1748 | 150515 | 81.2500 |100.581
33 1080  85087| 57446 | B:2075 | 1.51851 | 30,3030 |108.673 | 855.200
bl 1156 89304 | 5.8310 | 8.2306 | 158148 | 20.4118 | 106.814 | 807,920
35 I 42875 | 5.9161 | 8.2711 | 1.54407 | 28.5714 | 109.956 | 962.113
30 1206 460856 | 6.0000 | 8.3019 | 155030 | 27.7778 | 113.007 | 1017.88
87 1369 50653 | 6.0828 | 8,8422 | 1.56820 | 27.0270 |116.239 | 1075.21
a3 1444 54872 | 01644 | 8.3620 | LTOTS | 26,8158 | 119.881 | 1134.11
30 1 50310 | 6.2450 | 8.3012 | 159106 | 25,6410 | 122,522 | 1194.50
40 1600 64000 | 6.3246 | 3. 1. 5.0000 | 125, 256,
41 1681 1 68021 | 6.4081 | 8.4482 | 1.61278 | 24.3002 | 128.81 | 1820.25
42 1764 | T4088 | 6. S.4760 | 1.62325 | 23,8005 | 131.05 | 1885.44
43 1849 79507 | 6.5574 | 8.5084 | 1.63947 2568 | 185,00 | 1452.20
H 1956 | 85184 | 6. B8.5308 | 1.64345 7278 88.23 | 1520.53
45 2025 81125 | 6.7082 | 8.5560 | 1.65821 | 22.202 | 141.87 | 1590.43
46 2116 6.7823 | 8.5880 | 1.66276 | 21.7801 | 144.51 | 1661.90
47 | 103828 | 6.8557 | 8.6088 | 167210 | 219766 | 147.65 | 175414
18 2304 10502 | 6.0282 | 8.6342 | 1.68124 | 20.8333 | 150.80 | 1809,
49 2401 I 117649 | 7.0000 | 8.6503 | 160020 | 20,4082 | 153.04 | 1885,74




THE CARNEGIE STEEL COMPANY, LIMITED,

PROCALS

SQL'ARF'-': c'um:s‘ SQUARE ROOTS, CUBE ROOTS,
RE CIRCUMFERENCES AND Cl1
R:-.As OF NOS. FROM 1 TO 1000,

10001 Recip.

LOGARITHMS,
RCULAR

Fo. = Dia.

Ciroum. | _Ares.

oY ) T R e e
0! 200 123000 'mm| 3.6840 | 160807
61| 2001| 182651 7.41%| B708¢ | 170757
& T 140608 72111 87825 | 171600
88 | 18877 | 72801 | 37563 | 172428
o ;e ioet | T si7me 17520
5| 32|  166375| 74162 8.8080 174080
6| 3130 175616 7.4853| 3250 | 174810
57| 820 | 185108 | 7.598| 33485 | 1.75587
88| BB 10612| 7.6158 38700 |17
5| w8l 70| 7.0811 | 58980 |1
90 5600 2la:m| 77460 | 3.0149 | 177815
61| 3721 22081 | 7T.8102) 89965 | 178589
62| 84| 28| 78740 | 3957 | 170z
63| 5900 | 250007 | 7.9573 | 8979 | LTI
0 202144 | £.0000 180618
| m( 274625 | 8.0623 | 4.0207 | 1.51291
' 06| 4356 | 257406 | 81240 | L0412 | LIS
6 M| 500763 | S1554| 40615 | 182007
63| 4634 |  BI432| 22| 40817 | LA3251
wi 4761 828500 | 8.3065| 41016 | LSSNG
70 4900 5006 | 41213 | 1.84510
70| GOML|  BSTOLL| 84281 | 41408 | 185128
72| GISK|  B7E248| 84853 | 41602 | 1IR5TES
7 BS0017 | 85440 | 41703 | 1.8692
7| BaTE| 40524 41083 | 180023
w| ses|  ames| som| came | 1ee
M| G| BTG | STITS| 42558 | 1SSORI
7 450538 | R0 | 42543 | 189649
[ T8 0081 | 47552 RASIS| 4277 | 1s0200
j | 62| 498089 12 Il.mm
{ 80 | s12000 | 8043 [ 100800
L[ 6361 | 531441 90000 4527 | 1.90Si
w2 551368 | 9,055 | 48445 | 19181
8 68 mnr' 00104 43621 | LAINS
81| 7006 9.1652 | 43705 | 19245
| 8 75| 6412 92195 102042
| 7300 2735 | 4.4140 | 198450
87| T30 | 638308 | 03274 | 44310 | 1.99052
88| 77| GSLT2Z| 93808 | 44480 | 104448
& 0900 | 9:4340 | 44647 | 1.04930
00| 8100 0.4808 | 4.4814 |1,
ol | R381 | 7BYATL| 0.5394 | 44979 | 105004
” 95017 | 45144 | 196379
{ 03| 8619 | 804357 B 45907 | 1.00848
- o | 581| 9.0954 | 45188 | 197813
9 857875 | 07468 | 4.5029 | 1.07772
0| G| e 070 45T | L
07| B0 T 45047 | 198677
P R T u..sma 46104 | ooz
o) gs0l | g0 1085614

Egs

111111

10.8696
10,7527
0.

10.5208
104167

241
10.1010 |

157.08 | 1963.50
160.22 | 2042.82
163.36 | 2123.72

160,65 | 2200,22

mlm lﬂlssl

210.4913&5,&5

213.63 | 363168

216.77 | 3780.28

210.01 | 8848.45
22305

.EM.HJ 4071,50
22034 41&5.2

Z'i’ll.-ld mm. 1).
0,

282,74 | G361.73

208,45 | T088.22

L5 | T238.23
mn.nlm,g}’
31102 | 767,09




THE OCARNEGIE STEEL COMPANY, LIMITED

SQUARES, CUBES, SQUARE ROOTS,
PROCALS, CIRCUMFEREN

CUBE ROOTS, LOGAR ITHMS

EAS OF NOS. FROM 1 TO 1000,

CES AND CIRCULA

.| Ba -Ba
uare. u b Rout. o

Ko.| S Oube. | Sg. Roct. (Cu g |1000Recip, ==
100 | 10000| 1000000 | 100000 4.6416 200000 100000 | 4. m'-:nm
100 | 10201 | 1080801 | 10,0499 | £.6570 200432 090000 | S17.50 | S011.85
102 | 10404 | 1061208 | 10.0995 | 46723 | 200860 080392 SN | 817128
103 | 10600 | 1002727 | 101480 | 4.6575 | 201284 | 070874 | 32358 | 8332120
101 | 10816 m;su4|m 080 | 47027 | 201708 | 061558 | 2073 | S4457
105 | 10025 | 1157625 102470 | 47177 | 202110 0.52981 | 82987 | 8659.01
106 [ 11236 | 1191016 | 102056 | 47826 | 202581 | 0.48300 | 33801 | 883073
107 | 1149 | 1225043 | 103441 | 47475 | 202088 | 084570 | 836,15 | 890202
108 | G 120712 103928 ] 4702 B0SUZ| 005020 B30:20 | 016088
100 | LISSL| 1205029 i 2.

10 | 1200 | 1831000
11| 1221 136763
12 | 1234 | 148
1S | LT 144287
14| 1 1481514
115 | 13225 1520675 |10.7238
16 | 13456 1
107 | 13680 | 1601613
us | me| 1
119 14161 | 1685150
2| w0 1
121 | M641 | 1771561
122 | 14881 | 1815848
121 | 15120 | 1860867
16576 | 1906624
5 1958125
120 | 15876 | 2000378
3120
128 | 16381 | 2007152
1 | bl 21
190 | 10000 | 2197000 |
181 | 17101 2248001
182 | 17424
133 | 17080 | 2359837
184 | 17956 | 24001
[
185 | 1 73 | 116100 | 5.1290 | 2.18085
10| 1800 |  2305056 | 116010 | ai1ave | 2104
187 | 18760 | 2571333 | 117047 | 5.1551 | 218072
198 | 10044 | 2628072 | 117473 | 51676 | 213088
180 | 19321 [ 2685618 | 117898 | 51801 | 214301
1o | 1 2744000 | 11 51025 | 214018
11| 10881 | 28308221 | 118743 | 5.2048 | 21482
142 | 20164 | 2863288 | 119164 | 52171 | 215220
143 | 2040 | 2020207 | 1110583 | 52208 | 215584
| 20736 | 2085084 | 12.0000| 5.2415 | 215836
145 | 21025 | 8048625 | 12.0416| 5.2530 | 2.16187
146 | 21816 | B11236 | 12.0830 | 5.2850 | 216435
M7 | 21600 3176523 | 11244 | 5.2776 | LleTHe

48 2004 | 8241702 | 121655
491 2

680072
675076

52506 | 217026 |
2001 | $307049 | 123066, 58015 | L1710 | 671141

|
12112
427,26
430,40

| 438,54 |1

450,68

| 430,82
H2.96
6,11
440.25

|"M.
| 455.58 |

438,67

46181 |
464,96 |
468,10 |

4057,
156174.7

15308.8
13614.5
15836.8
16060,6
16286.0

A
150




THE CARNEGIE STEEL COMPANY, LIMITED.

SQUARES, CUBES, SQUARE ROOTS, CUBE ROOTS, l.OGJ\RITHMS.
RECIPROCALS, CIRCUMFERENCES AND CIRCULA
AREAS OF NUS. FROM 1 Tl) 1000.

No.| Square. | Cube. |0 Bk bR, L. .mump?m'ilﬂ"‘T‘-

|
150 | 22500 mmw@ma SALE8 | 217600 | 6.06667

W

471.24 | 176705
151 | 22801 S442051 | 12.2882 | 58251 | 217808 | 6.62252 | 47438 | 17007.9
152 | 28104 8511808 | 129288 | 55968 318IB-I| 6.67805 | 477.52 | 18145.8
153 | ZH0D 981577 | 123608 | 55485 | 218400 659505 | 480,66 | 18385.4
154 | 2710 BUG2204 | 124007 | 58001 | 218752 G.40851 | 48981 | 18626,5

|

155°| 24025 STISTH 12,4400 | 58717 | 2100531 645101 | 486.05 | 18860.2
106 | 24300 ST06410 | 124000 | 58532 | 2,10312| 641026 | 49000 | 16113.4
157 | 24049 803 |1mm DAMT | 210000 0.80048 | 493,23 | 10350.3

158 | 24064 B044312 125608 | 54061 | 210860] 682011 @ 40687 | 10606.5
l.’il‘ 25281 4019679 | 12,6005 | 54175 | 220140| 6.28031 | 49051 | 1985657

100 | 25600 4006000 | 12,6401 | 54288 | 220412 0.25000 = 502.65  20106.2
161 | 25021 4173251 | 12,6880 | 5401 | 2206838 6.21118 ﬂl). 2A058.5
62 | 262 4251528 | | 12,7279 | 54514 | 220052 | 617284 | Jliiio

168 | 20660 ABBOTAT L2767 | 54620 | 2212101 61407 6]2.05’
164 | 20806 l-llilﬂ-l 128062 | 54737 | 2.21484 | 600750 | 51522 | 2.[]24.1

165 | IMIN HIYZI% 128452 | 54848 2.21748] 6.00061 & 518.36 | 219825

166 | 206 4574206 | 128841 | 54950 | 22011 | 6,02410 | 52150 | 216424

167 | I7R80 4057463 [ 12,0228 | 55060 [ 2.22072| 5.48802 | 52465 | 21904.0

168 | 28224 4741632 | 12,0615 5.5178 | 222581 | 505218 | 527.70 | 221671
AS26800 | 13.0000 | 5.5288 | 2.4

m‘ 2301 T2 | 501710 | 530.98 | (24818
170 | 25000 | 4013000 | 13.088¢ | 55907 |2.29015| 5,825

534,07
171 | 20241 GOOO21L | 13,0767 | 5.5505 | 225500 | L8475 | 537.21 M}.B
| 584 DOSSHAS | 13,1149 | 56018 | 2,28658 | 5,81895 | 540.85
178 | 20020 BITTTIT | 18,1520 | 55721 | 228805 | 5.78085 am.w.z:ﬁouz
74| 80276 208024 | 13,1900 | 56828 | 2.24065 | 6,74718 | HAG.64 | 23778.7

175 | 80025 | 5930575 | 18.2288| 55064 | 224004 | 5T | 510.78 | 24052.8
70| BOOT6 | 5451776 13.2663| 5.6041 | 22431 | 508182 | 552.42 | 243285
: 55 3 | 53606 | -

177 | 81520 13,3041 | 5.6147 | 224707 | 5.64072 246605.7
178 | 81684 | 5630752 | 133417 | 5.0252 | 225042 | 561798 | 55020 | 248346
179 | B4l | 5785339 | 15.3791 | 5.6357 22585 285 | 25164.9
180 GSAN00 | 184164 | A6462 | 225527 556560 | 565.49 | 25446.9
181 | 8761 1| 13,4536 | 5.6567 | 568,63 | 25730.4
182 | 83124 | 6028568 | 18.4907 | 5.6671 | 2.20007  SdM51 | 5TLTT | 200155
183 | 33480 | BIZBMST | 13,5277 | G6TTA | 226245 | HAG4s | 57401 |
184 | 89856 1 7| 56577 | 22482 | HAB4TS 265004
185 | S4225 | 6381625 | 13.6015 | 5.6080 | 226717 | 540641 | 581.19 | 26880.3
186 | 84500 56| 1 B.T0RS | 2268051 58484 | 271716
187 | 8060 | 653203 | 136748 | 5.7185 | 227184 GRTAR | TG
B5344 | 06072 | 13.7113 | 57257 | 227410 | 581015 | G90.62 | 27750.1

| 7 A0 L
180 | 84721 G761200 | 18,7477 | 57888 | 227640 | 5.20101 | 508,76 | 28055.2

100 | 86100 GS5E000 | 15,7840 | 5.7480 | 227875 | 5.26316 306,90 | 28852.9
101 | 86481 Wl l‘l.&!B 57600 | 228108 | 6H,Z2560 | 600,04 | 28652.1

BOSGH 1’0778331 38564 228950 | 5,20883 4 | 220529
103 | 3740 TI00G7 | 138024 | 5.7700 | 228556 | 518135 | 606.33 | 20255.5
194 [ ST636 | 701384 | 139284 | 57800 | 225780 | 516404 | 600.47 | 20550.2

195 | 88025 | 7414875 | 13.0642 | 5.7080 | 2.20008 | 512821 | G12.01 | 20864.8
106 | BR416 | 7520536 ll[lll] 58088 | 22w | 5, 10004 [ 615,75 | 301719

197 | 38808 THARIT SBI8G | 2247 | 507614 NW'SNBIJ.:;
108 | sw04 | rma:z'umz' 58285 | 220067 | 505051 | | 30790.7
100 | 30601 | 7TSS0580 | 14.1067 | 58383 | 220885 | 502518 | mm 3106




THE CARNEGIE STEEL COMPANY LIMITED

SQUARES CU'BF.’kL?UARE ROO CUBE ROOTS, LOGARITHMS,
CIRCUMFERENCES AND CIRCULAR
S OF NOS. FROM 1 TD 1000,

:.}n,un e |umemm[ log. |1000tResip.

mu| 40000 so00000 et | 5.0 | 20100 | 50000 | 2032 | s1415

| | |

9
201 | 40401 | R120001 | 141774 | 58578 | 280820 | 497512 G340 517309
a2 | A8 RH208 | 14.2127 | 58675 2800535 | 405050 | G460 | 820474
00 | 41200 | 8365427 | 14.2478 | H.TTL | 230750 | 4.02611 LT | 82365.5
204 | 41616 | S480004 | 14.2820 | H.ES08 | 250003 | 4.00196 | G40.80 | 320851
|
205 | 42025 | BOI5125 | LLB1TS | 58004 | 281175 | 4.8TR05 | 04,03 | 33000.4
A | 42086 | BTALSI6 | 18527 | 50050 | 281857 | AEGET | G47.17 | 83320.2
€7 | 42840 :mms 14.8875 | 50155 | 281007 | 483002 | 650,31 | 33658.5
A8 | 402 14222 | 59250 | 231800 | 4.80769 | 653.45 | 339795
mnl mm 144568 | 50045 | 282015 | 4.78400 | 650.50 | 34307.0
210 | 41001 0261000 | 14.4914 | 5.0430 | 292222 | 4, .mm| tmwa!sms.;
211 | a2l 0305081 | 115258 | 5.05338 | 252428 | 4783031 | G283 | 349667
El'z’.i HiHA 0328128 | 14.5602 | 5.0627 | 232634 | 4.71008 | 666.02 | 35
218 | 45360 | 06607 | 145045 | 50721 | 25268 | 460434 | 609.10 | 35682.7
24 45706 | 0800844 14.6257 | 59814 | 233041 | 4.6720 | 67230 35068.1
|
25' 40225 | OO883TH | 14.6820 | 59907 | 1.832H | 4.65116 Wﬁ.{lim
206 | 46650 | 10077096 | 14.0009 | 6.0000 | 28345 | 402063 | 67858  36643.5
7 | 47080 | 10218313 | 14.7300 | 6.0002 | 283046 | 4.60820 | 08173 | 36083.6
218 | ATR | 10860232 | 14.7648 | 6.0185 | 233846 | 4.58716 | GRLET | 8TE25.3
2010 | AT | 10508450 | 14.7966 | G.0277 | 2540H | 4.56621 i 688,01 | 37668.5
20 14.8924 | 6.0968 | 284242 | 4.54545 | 09115 | 38013.3
221 | 48841 | 107TO3RGL | 14,8661 | 6,0450 L84430 | 452480 | 694,20 | 38350.6
220 | 40284 | 1041048 | 148007 | 6.0550 | 2K | 450450 | 00743 | S8707.6
225 | 40720 | 11080507 | 14.0332 | G.0841 | 2,84850 | 448431 | 700,58 | BN057.1
2 | 507 11230424 | 14.0666 8.0783'2 5025 | A2 | 70872 | 50408.1
205 | BOG25 | 11300625 | 15,0000 | 6.0822 285218 | 4444 | TOO.86 | 50760.8
20 | 51076 | 11545176 | 15,0853 0.0012 | 285411 | 4.42478 | 710.00 | 40115.0
27 | S1520 0 11097083 | 15.0665 | 6.1002 | 285600 | 440520 | 71314 ms
2% | 51084 11852352 | 15.0007 61001 | 235703 | 4.38508 ’ 716.28 1
x| 52l | 12008889 | 151327 | 6.1180 | 285084 | 430681 | T10.42 | 41157.1
230 | 52000 12167000 | 151658 | 6.1260 K 2.36173 | 4.34783 ’ TZL5T | 415476
21| 53861 | 12520301 | 15.1987 | 6.1358 | 236361 | 4.82000 | T25.71 | 410080.6
232 | G9RM| 12457168 | 15.2315 | 6.14468 | 286540 | 431084 | T2R.E5 42.’?3.«‘!
239 | 5E2R0 | 12646337 | 15.2643 | 6.15%4 | 286736 | 4.20185 | T8L.99
M| HITHH| 12812904 .15.2971‘ 6.1622 ' 230022 | 4.27350 | 785,18 13&};.3
235 | 55225 | 12077875 | 15.8207 287107 | 4.25092 | 788.27 | 43373.6
230 | 55006 | 18144256 | 153623 | 61797 | 2.8720] | 4.23729 | 741.42 | 437435
297 | S0100 | 18812053 | 153948 | 6.1885 | 237475 | 4.21041 | 74456 | H115.0
294 | G064 | 13481272 | 154272 ﬂ.ll)"‘! 270068 | 4.20168 | T4T.70 | 44488.1
230 | 6TIZL| 13651019 | 154506 &m|zmw 418410 | T50.81 | 448627
240 | 57000 | 18824000 | 15.4019 | 6.2145 | 288021 | 4.16667 | 753.08 | 45238.0
241 | BROSI | 18097521 | 15.5242 | 6.2231 | 288202 | 414038 | 757,12 | 45616.7
‘2«!.3‘ S04 | 14172488 | 15,5563 | 6.2317 | 288082 | 4,18223 | 760.27 | 45006.1
243 | G040 | 14348907 | 15,5885 | 6.2408 | 238561 | 411523 | TH3.41 | 46377.0
2H | 30690 | 14520784 | 15,6205 62488 298730 | 4.00830 | 766.55 | 46730.5
3‘5! 1706125 | 15,6525 | 6.2573 248017 | 4.08163 | 760,60 | 471415
206 | 60G16 | 14886086 | 15,684 | 6.2658 | 250004 | 4.06504 | TTLE3 | 47529.2
27| 61000 | 15060223 | 15,7162 | 6.2743 Zﬂ'!‘l.l 44858 | T75.97 | 4791684
248 | 61504 1520902 | 157480 | 62828 | 2, 40820 | 7012 | 48505.1
240 | 62001 | 15438240 | 157797 | 6.2012 Wuinlm.m.m

257




THE CARNEGIE STEEL COMPANY, LIMITED
SQUARES, CUBES, SQUARE ROOTS, CUBE ROOTS, LOGARITHMS,
RECIPROCALS, CIRCUMFERENCES AND CIRCULAR
AREAS OF NOS. FROM 1 TO 1000,

[ | | | . No = Dis.
-]h; Square. Cube, Sq. Root. IGnheRwL: Log.  1000xRecip. & Hew
e 1 | i
250 | 62300 15625000 15.8!3-1! 6.2006 |2.897m 4.00000 | 785.40 | 40087.4
251 | 63001 15818251 | 15,8430 | 6.5080 | 239007 | 3484006 | 78854 | 49480.9
252 | 63504 | 16003008 | 158745 | 6.8164 | 240140 | 3.96825 | TO1.6% | 495875.9
253 | 4000 | 16194377 | 15.0060 | 63247 | 240812 | 895257 | TIM.82 | 50272.0
z;;l Msml 16387064 | 15,9574 | 6. ZAMSS | BU3T0L | TO7.96 | 50670.7
255 | 65025 16581375 | 15.0087 | 6.3418 | 240651 | 8.092157 | 80111 | 51070.5
250 | 63380 | 16777216 | 16.0000 | 65406 | 240824 | 8.90625 | 804.25 | 14719
257 | 66049 | 169745093 | 16,0812 | 68570 | 240008 | 8.80105 | S07.59 | 518748
258 | 66564 17173512 | 16,0621 | 6.3061 | 241162 | BR7507 | 810.53 | 52270.2
250 | 67081 17873070 | 16.0935 | 6.3743 | 241830 | 8.86100 | 813.67 | 526%5.3
200 tmm‘ 17576000 | 16,1245 | 6.8825 2.41407 | 384015 | BI6.81 | 53002.9
261 | OSL21 | 17779581 | 16,1555 | 6,3007 | 241604 | 8.83142 | 819.96 | 53302,1
262 | 68044 17084728 | 16,1864 | 6.8958 | 241830 | B.RI670 | 823.10 | 530129
203 | 60169 | ISI91447 | 162173 | 6.4070 | 241996 | 8.80228 | 826,24 | 54325.2
2-‘»J 60696 | 18300744 | 16,2481 | 6.4151 | 242100 | 878785 | R20.38 | 54780.1
265 7022;‘ 18600625 | 16,2788 | 6.4232 | 2.42325 | 8.77358 | 832,52 | 551546
266 | TUTS0 | 18821000 | 16,5005 | 64312 | 242488 | 8.75040 | 835.66 | 55571.6
27 | TIZR0| 19034163 | 103401 | 64593 | 242051 | 87452 | SB8.AL | 559003
268 | TISAM | 10248832 | 16.8707 | 6473 | 242813 | S.73134 | 841.05 | 56410.4
260 | THOL| 19405100 | 16,4012 | 6.4558 | 242075 | 871747 | 845.00 | H6832.8
70 '?2900i 19683000 | 169917 | 64038 | 24336 | 870870 | sas. 572555
271 | TRHL| 19902511 | 16,4621 | 64713 | 243207 | 8.60004 | 851.37 | 57080.4
272 | TROSA | 20123648 | 16,4024 | 64702 | 243457 | 867647 | 85451 | 58100.9
273 | TS0 | 20846417 | 16.5227 | 64872 | 243616 | 8.66300 | 857.66 | 585340
274 | THOTH| 20570824 | 16.5520 | 6.4951 | 243770 | 8.64964 | B60.80 | 589646
75 T3023 | 20796875 | 16.5831 | 6.5080 | 243033 | $.63636 | 863.94 | 50905.7
206 | TOLT6 | 21024576 | 16.6132 | 6,5108 | 244001 | 362319 | BET.08 | 8285
27 | TOT2 | 21253933 | 10.6433 | 6.5187 | 244248 | B.61011 | 870.22 | 60262.8
278 | T8 21484052 | 16.6733 | 6.5205 | 244404 | 8.50712 | §73.36 | 606087
2'm| TISL | 21717639 | 16.7083 | 65843 | 244560 | 3.58423 | 876.50 | 61156.2
|
280 | 78400 | 21952000 | 16,7332 | 6.5421 | 2.44716 | 3.57143 | 870.65 | 61575.2
231 | THUGL 22088041 | 16.7631 | 6.5400 | 24871 | 8.55872 | 88270 | 62015.8
282 | TOG24 | 22425768 | 16,7920 | 6.5577 | 245025 | 8.54610 | 885.98 | 62458.0
287 | 800S0 | 22605187 | 16,8226 | 6, 245170 | 3.53357 | 880,07 | 629018
284 96| 22006304 | 16,8523 | 6.5781 | 2. 852113 | 892.21 | 63347.1
205 | 8125 2}14!}12‘5|16.Ps19 0.5808 | 2453184 | 8.50877 | 805.85 | 63704.0
286 | BITHO | 23303656 | 16.9115 | 6.5885 | 245697 | 3.40650 | B98.50 | 64242.4
257 | 82360 | 23630003 | 16.0411 | 6.5062 | 245788 | 848132 | H0L.61 | 646025
288 | 82044 | 23887872 | 16,0706 | 6.6080 | 2.45030 | 847222 | 00478 | 63141
230 | 83521 | 24137569 | 17, 6.6115 | 246090 | 3.46021 | D07.02 | 63507.2
00 | 8100| 24380000 | 17. 6.6101 | 246240 | 8.44828 | 011.06 | 66052.0
201 | B4681 ) 24642171 | 17.0357 | 6.6267 | 246380 | 843643 | 014.20 | 66508.3
292 | 85204 | 24807088 | 17.0850 | 6.6343 | 2.46538 | 842460 | 017.35 | (6066.2
203 | 83849 | 25158757 |17.1172 | 6.6419 | 246687 | 841207 | 520,49 | 67425.6
204 | BO4S6 | 25412184 | 17,1404 | 6.6404 | 246835 | 3.40136 63 | 67880.7
205 5| 25672375 | 171756 | 6.6560 | 2.46082 | 8.38083 | 026,77 | 68340.8
206 | ST610| 25034336 | 17.2047 | 6.0044 | 247120 | 387838 | 629.01 | G8813.5
207 | 88200 | 26198073 | 17.2337 | 6.6719 | 247276 | 8.36700 | 933.05 | 69279.2
208 | B804 | 26463502 | 17.2627 | 6.6704 | 247422 | 835570 | 036.19 | 69746.5
200 | 8M01| 26730800 | 17.2016 | 6. 247567 | 834448 | 939.34 | T0215.4




THE

CARNEGIE STEEL COMPANY, LIMITED.

SQUARES, CUBES,

SQUARE ROOTS, CUBE ROOTS, LO(‘-ARI THMS,

RECIPROCALS, CIRCUMFERENCES AND CIRCU
AREAS OF NOS. FROM 1 TO ]I)DO

| | | | No.Dia,
$ . | : ! e
o | Square | Gube. g Rk DbeRot| Log.  100aRaip e L
300 | 90000 "Im 17.3205 | 6.6043 | 247712 | 5.33333 | 042.48 fmﬂ
S01 0 00601 27200901 | 173404 | 67018 | 247857 | B.32226 | M5.62 | T1157.0
B02 | 91204 | 27548608 17,8781 6.7062 | 248001 048,76 I 71315
S03 | 01800 | 2TRISIAT | 174060 | 6.7166 | 248144 951.90 | 72106.6
304 | 02416 28004464 1743506 6.7240 | 248287 | 955,04 | T2583.4
205 09025| 28872625 17 67913 | | | 248450 | 8 958,19 | 730617
B0G | 93656 | 28652616 | 6.7387 | 2.48572 | 061.83 | 735415
07 | 20| 28084448 | 17 G.7460 | 248714 964.47 | 74023.0
308 04861[ 2218112 6.7333 | 248855 | 067,61 | 74506.0
300 | 05481 | 20508629 | B.7606 | 2,485006 970,75 | 74000.6
310 | 96100| 29791000 6.7670 | 249136 81 | 973.80 | T5476.8
a1l gﬁ'".il 0080231 6.7752 I‘Z 49276 | 3.21548 | 977.04 | TA064.5
312 | BO3TIRZ8 67824 52.491]:1 8.20513 | O80.18 | 7(453.8
13 !r'l?m BOGGI29T | G.7807 | 240554 | 310480 | 983.82 | 76044.7
314 | 08506 B095H144 | 6.7060 | 249603 3.18471 | 986,48 | T7447.1
| |
315 | 00225 B1Z558T5| 17.7482 | 6.8041 lz-iﬂﬁ;il 317460 | 980,60 | T7031.1
B10 | 09856 BISHMO6 | 177704 | 68113 240060 | 316456 | DO2.74 | TR426.T
B17 | 100489 | 81855013 | 17.8045  6.8185 | 250106 | 8.15457 | 995,88 | 7R023.9
18 | 101124 | BZISTHIZ | 178326 | 68250 | 250243 | 314465 | 099,03 | TH422.6
319 | 101761 | 82461759 | 17.8606G = 6.8328 2504879 5.13480 | 1002.2 22.9
320 | 102400 S8276S000 17.8885 | G.8300 2500 il
321 | 108041 | BR0TH161  17.9165 | 6.8470 5 008
22 | 108684 | SEAR6248 | 1704 | 68541 | 250786 | 3.10550 | 10116 | 814332
323 ID-H‘Z!!l BR688267 | 17.9722 | ﬂ.ﬂﬂ 2 | .-'J'.‘B‘E'l 300508 | 1014.7 | 81039.8
824 I 104976 | 34012224 0000 | 3.08642 | 1017.9 | S2448.0
825 | 105625 84828125 3JTT 602 | 1021.0 | 82057.7
B2 106276 | B4M5NT6 | 306740 | 1024.2 | 83469.0
827 | 106020 | 34065783 | | 3.05810 | 1027.3 | 83081 B
828 | 107584 | 85287552 2878 | 1030.4 | B4496..
B20 | 108241 35611289 | 18, 1364 | 3.08051 | 1083.6 | 8—:}“12.3
830 | 108000 | 85937000 | ]‘i L1650 | B.08030 | 1086.7 | 85520.9
8“51 1 1006561 | BG264601 | 1819534 | B02115 | 1080.9 | B649.0
110224 | B8304368 | 18,2200 | 301205 | 1043.0 | R6509.7
3’&3 110886 | 86026087 | 18,2488 | 300800 | 1046.2 | BTON2.0
334 111556 87250704 | 18.2757 | 200401 | 1049.3 | 87615.9
| A
335 | 112225 87505975 | 13.3'130! | 2985 1052.4 | 88141.3
B 112806 RTH806G | 18,3300 | 207610 | 1065.06 | 886683
837 | 113560 | B8IT2753 | 18,3576 | | 200736 | 1058.7 | 80196.9
838 | 114244 | 38614472 | 18,3848 | L.05858 | 1061.9 | ROT27.0
B30 114921 38058219 18.4120 | 204985 | 1065.0 | 90258.7.
B40 | 115600 | 39804000 | 18.4301 204118 | 1068.1 | 90792.0
~841 | 116281 | 89651821  18.4662 03255 | 1071.3 | 91326.9
342 116064 40001688 | 18,4032 | 2.4 202308 | 1074.4 | 918G3.3
848 | 117649 | 40858607 | 18.5208 | 7. 2.01545 | 1077.6 | 924013
B44 118836 | 40707584 185472 7.0068 ,2. i | 2.90698 | 1080.7
| |
B45 | 110025 41063625 | 18,5742 7.0136 | | 2.59782 | | 2.80855 | 1083.8 | 03482.0
846 | 119716 | 41421756 18,6011 7.0208 | 2.53008 | 2.80017 | 1087.0 | 040247
BT | 120400 41781823 18.6270 ?02."1 2.01@3 288184 | 1090.1 | 4560.0
B8 121104 | 42144102 13 6548 7.0338 2.87356 | 1083.3 | 05114.9
340 | 121801 42508540 186815 T7.0406 2 545'}7‘1 2.86533 | 1006.4 | 95662.3
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THE CARNEGIE STEEL COMPANY,

LIMITED

SQUARES, CUBES, SQUARE ROOTS, CURE ROOTS, LOGARITHMS,
RECIPROCALS, CIRCUMFERENCES AND CIRCULAR
AREAS OF NOS. | FROM L TO 1000,

"

No.=Dia.
o Squwre. | Cube. |8 mumm. log. 000Redip, g =
850 | 122500 -123.':':000!18".-‘!3‘3 70078 | 25407 285714 | 1009.6 | 96211.3
351 | 123201 | 43243551 | 18.7350 | 'fui)fﬂ"’alfﬂl 284000 | 11027 [ DiF76L8
852 123004 | 43614208 | 187617 | 7.0607 | 284001 | 1105.8 | 97314.0
353 124600 | 43986077 | 1R.7RSS | 283286 | 1100.0 | 97867.7
851 | 125316 | 44361861 | 18,8149 282486 | 11121 | 98423,
255 | 126025 | 44738875 | 18.8414 | 281600 lI]a.-’i:‘JMH.R
856 | 126736 | 45118016 | 13,8680 280800 | 1118.4 | 99538.2
357 | 127440 | 45499203 18,804 | 280112 | 11215 | 100098
858 | 128164 | 45832712 | 18.0200 279830 | 11247 | 100660
850 | 128881 | 46208279 | 18,0473 | 278552 | 1127.8 | 101228

1
360 | 120600 | 46656000 | 18.97537 | T |1m"ss
361 | 180321 | 47045831 | 19,0000 |
362 | 131044 | 47437028 | 19,0203
303 | 181760 | 47882147 | 19,0526 |
&u‘ 132400 | 48228544 | 19,0788
865 | 133225 | 48627125 | 19.105 5
366 | 133956 | 40027896 | 19,1511 L
367 | 134680 | 49430863 | 19.1572 | ] 5795
308 | 135124 | 0836032 | 19,1833 2,565 | 271730 | 11561 | 1068
860 | 136161 | 50243400 | 19.2004 | T.1726 | 2.56708 | 271008 | 1150.2 | 106041
70 | 180900 | 50653000 | 19.2354 | 7.1701 | 2,56820 2.70::0[ 11624 | 107521
371 | 137641 | SI0G4SIL | 19.2614 | 7.1855 | 2.56987 | 2.6 1165.5 | 108103
872 | 1388384 | AITSS4S | 19.2873 | 7.1920 | f 168.7 | 108687
373 | 130120 | SIRUSIIT | 10,3182 7.1984 | | 11718 | 109272
874 | 130676 | 52313624 | 19.3301 | T.2048 | 57NT 175.0 | 109858
1
875 | 140625 | 52734375 | 10.3640 | 7.2112 | 257408 | 2 mae-r' 1781 | 110447
6 | 1376 | 53157876 | 19.8007 | T.2177 | 257519 | 2.65057 | 1181.2 | 111036
877 | 142120 | 53582633 | 194165 7.2240 | 257634 | 26522 | 11844 | 111628
378 | 142884 | 54010152 | 10.4422 | 7.2804 | 257740 | 264550 | 1187.5 | 112221
379 | 143641 m:mm 19,4670 | 7:).3«5'2.::.364. 263852 | 11807 | 112815
380 | 144400 | 54872000 | 19.4936 | 7.2432 | 2.57078 | 263158 | 11038 | 118411
881 | 145161 | * 53306341 | 19.5192 | T.2445 | 258003 | 2.62467 | 1196.9 | 114009
382 | 145024 | 55742008 | 19.5448 | 7,2358 | 2,58206 | 2.61780 | 1200,1 | 114608
383 | 146689 | 50181887 | 19.57 | 72622 | 255390 | D61007 | 12082 | 115200
884 | 147456 | 56023104 | 19.5950 | 7.2085 | 258433 | 2.00417 | 1206.4 | 115812
385 | 148225 | 5T066625 m.azu! ,2'13'0 aib-lﬂ] 2,50740 | 1200.5 | 116416
386 | 148006 mum 10.6460 | 7.2811 | 258650 | 2.50067 | 1212.7 | 117021
387 | 140769 10.6723 | T.2874 | 255771 258308 | 1215.8 | 117628
388 150544 wnm; 19.6977 | 7.2086 | 2.58883 | 257732 | 1218.0 | 118237
880 151321 | 58863869 | 10.7231 T.mlz.ﬁsﬂiia‘ 257000 | 12221 | 118847
390 152100 | 59319000 | 10,7484 | 7.3061 | 259100 256410 | 12252 | 119459
801 | 152881 | 5077471 | 19.7787 | T.8124 | 2.50218 | 255755 | 12284 | 120072
302 | 153664 | GO236288 | 19,7990 | 7.31&3-2&153 2,55102 | 12315 | 120687
393 | 154448 | GOGOS4ST | 10,8242 | 7. 250430 | 2.54453 | 1234.6 | 121504
304 | 155236 | 61162084 10.8404 7.3110 | 2.50550 | 253807 | 1237.8 | 121922
305 | 156025 | 61620875 | 19.8746 ,33'2 zwﬂw 2.53135} 12409 | 122542
806 | 156816 | 62000130 | 19.8007 an—u 2 124.1 | 123163
307 | 157600 | 62570773 | 19.9219 | ;.sm | 950870 | 251880 | 124;.2! 123786
308 | 1 | 63044702 | 10.9490 | 7.3558 -.omm 251256 | 12304 | 124410
300 | 159201 63521199 | 19.9750 | 7.3619 | 250627 | 1253.5 | 125036
280




THE CARNEGIE STEEL COMPANY, LIMITED,.

SQUARES. CUBES SQUARE ROOTS,
OCAI.S CIRCUMFER
REAS OF NOS. FROM 1 TO 1000,

CUBE ROOTS LOGAR]THMS.
ENCES AND CIRC

5 164025 | 66430125 | 20,1246

& BoRes

R

i
3

3 55585 BBRBS &

e
=

&5 BERE

358

|

No. = Din,

{ Gireum. | _Area,

¥o.| Square. | Cube,  |Sq.Root. g‘cumnml Leg.

160000 | B4000000 | amml
160801 | 64481201 | 20,0250 |

374
161604 | B40G4808 | 20,04 | ;r

162400 | 85450827 | 20,0749 |
163216 | BEU302H |m.mm [

{IGIS3 | 66023410 | 20,1194
163640 | 67419143 | 20,1742
166464 | G79ITRI2 | 20.1990

| 167281 | 68417920 | 20,2237

| 108100 | 68921000 | 20,2485
168921 | 60426531 | 20,2731
134528 | 20,2

170569 | 7044997 | 20,3224
| ums| TOO5TIH | 20,3470

172225 | THTIT | 20,8715
178056 | T1001296 | 20,3061
173880 | 72511713 | 20,4200
174724 | 73084632 | 20,4450
173561 | 73560050 | 20,4605

| l"l}iwl TAOSSN0 | 20,4039
177241 | 74618461 | 20,5188
178084 | TH151448 | 20.5420

| 178020 | TH686067 | 20,5670
179776 | 76225024 | 20,5013

ISH76 | TTB0STT6 | 20,6308

1m| 81746504 | 20.
| 180225 | 82B12875 | 20.8567
10000 | S2R8IR56 | 20.8500
192721 | 84604519 | 20,9523

| 198600 | 85184000 | 20,9762
| 104481 | 85766121 | 21.0000

86350888 | 21,0238
106240 | 8638307 | 21.0476
107136 | 87528384 | 21.0713
108025 ! BR121125 | 21.0050

| 198016 | SS716536 | 21.1187
| 199809 | 8931-102’3 1211424

f 200704 | BOHLEI0Z | 21.1660

201601 | HOSISS40 | 21,1806

=
o

EEE
e

SENISISIAY S MIs1SI
g

z

£

2 gds

ik deininiain

=
x

58

E

5
5

En
S

- =

i oy

fzay

=i
-
| ]

sl alsla] syspayeTsy

=

=)l ad1a1
=
[ .

E2i

gz
)

P
S8
258
S

S

£ e
32 ot

_%EE B
i

ot

|

|

R

10184 | 81027672 m.m‘
|

|7

=1=1=]=]=]

g
e

1256.6 | 123664
12508 | 126203

| 12629 | 126923

1611

133265
1306.9 | 133918
1310.0 | 136572
1813.2 | 137228

38064 | 1316.3 | 137285
| 1819.5 | 138544

1322.6 | 139205
18258 | 139867
1328.9 | 140531
1332.0 | 1411v6

1335.2 | 141863

| 1338.3 | 142581

1341.5 | 143201
13440 | 147872
1347.7 | 144545

1550.9 | 145220
1354.0 | 145806
1357.2 | 146574

o
-

]




THE CARNEGIE STEEL COMPANY, LIMITED. '

QUARES, CUBES, SQUARE ROOTS, CUBE ROOTS, LOGARITHM&

REC PRO(..A‘LS LIRLU&IFERtNCES AND CIRCULAR
S OF NOS, FROM 1 TO 1000,

o | Syuare, | Oube, ’sqm.unm Tog: ‘wuom,l = ’“m-
|
450 | 202500 91125000 [ 21,2192 | 7.0 | 2.65921 | 20099 | 14197 | 150043
40 | 203401 | OITESSOL | 22008 | TS | 261K 220730 | 14100 | 156751
452 | AMB0 | 508 | 212008 | 7.6744 | 265504 | 221280 | 1420.0 | 160400
o | D00 | Omsodry | 2108 | 7.0%01 | 265610 2o07sl | 14231 | 161171
451 muul WSTOOGH | 20T | TONT | 26306 LM | 14203 | 161853
457 07025 G4106375 | 215807 | 7.0014 | 2.65801 | 210780 | 1420.4 | 162507
450 207086 M4SISSI6 | zl.swl 7070 | 265506 | 219208 | 143526 | 163313
457 | RS0 | 85143903 | 2 77026 | 265002 218818 | 1435.7 | 164080
A58 | 200764 | 960TIONZ | zlm 7.7082 | 260087 | 218841 | 14880 | 164748
450 | 210681 | 96702570 | 77158 | 266181 | 217865 | 14420 | 165368 -
400 211600 | 97336000 | 204476 | 7.7104 | 266270 | 217801 | 1445.1 | 166100
do) | B2 | GrS | 2LaT00 7.7250 | 206370 | 216020 | 1448.3 | 166014
462 D30 9R6I1128 | 214042 | 77506 | 2066161 | 216450 | 14514 | 167639
165 | Diess | ouosones | 3LanTa | 742 266558 | 215088 | 145400 | 168965
4m| 215006 | 99S0THH | 2507 | TTAIS | 266652 215617 | 1577 | 169003
405 216225 | 10054025 | 215630 | 77478 | 260745 | 215051 160823
466 | 217156 | 10114606 | 215870 | 7.7520 | 266850 | 214502 | 1iGL0 | 170554
467 | 218080 | 101847563 mum 77584 |2.66m32 | 214183 | 14071 | 1712
168 | 20024 | 102508252 | 21,6383 | 7.7680 | 267025 | 213675 | 1470.3 | 17AR1
«ml 210061 | 103161700 | 21,6564 | 7.7605 | 267117 | 218220 | 1478.4 | 172757
470 220000 | 108823000 | 21,6705 ':.mo|9_mw 212766 | 14705 | 178404
471 | 221841 | 104487111 | 217025 | 7.7805 | 267302 | 212314 | 14707 | 174234
472 | 229781 | 105154048 | 21,7256 | 7.7860 211 14828 | 174074
478 | 223720 | 105823817 | 21,7486 | 7.7015 | 2.67486 | 210417 | 1486.0 | 175716
74 224676| 106496421 | 217715 | 7.7970 |2 1480.1 | 176460
|

475 | 005025 | 107imisTs | 207045 | 78025 | 267009 | 210508 | 14023 | 17705
170 | 220570 | 107850176 | 218174 | 7.8070 | 2.67761 | 210084 1| 1
477 | 2 108531333 | 21,8408 | 7.8134 | 267852 | 2, 5 | 178701
a7 | 2R84 100215352 | 218682 | 78188 | 267 5017 | 170451
A7 | 22441 100002259 | 21561 7mlz.mia.m 15048 |

1
480 21 7.8207 | 2.6812¢ | 2.08338 0l 18005
451 | 231861 | 111284641 | 219817 | 7 268215 | 2 511.1 | 181711
82 111980168 | 21,0545 | 7 207409 | 15143 | 1
483 | 233280 | 112678587 | 210778 | 7.8460 | 208305 | 2.07060 | 15174 | 185225
451 | 3250 | 113379004 | 22.0000 | 7.8514 | 2.68485 | 206012 | 1520.5 | 183084
485 | 235225 | 114084125 | 22.0297 | 7. 268574 | 206186 | 16237 | 184745
AR6 | 230106 | 114701256 | 210454 | 7.8622 205701 | 1520.8 | 185508
487 | 237100 | 115501308 | 22.0081 | 7.8676 | 208753 | 2. 330,0 | 186272
4S8 | ZWIH | 116214272 | ZLON0T | 7.8730 | 268841 | 204018 | 1533.1 | 187088
450 | 230121 | 116030160 | 221183 | 7.5784 | 268081 | 204490 | 1536.2 | 157805
m! 240100 | 117640000 | 22,1850 | 7.8857 | 2.60020 | 2.04082 | 1580.4 | 188574
401 | 241081 | 118370771 | 22,1585 | T.RR01 | 269108 | 2.08600 | 15825 | 189345
A2 Y1811 | 78044 | 260107 | 208252 | 15457 | 190117
408 | 245040 | 119823157 | 222086 | 7.8008 | 260285 | 202810 | 1548.8 | 190890
ADL | 204086 | 120555754 | 222261 | 7.0051 | 260373 | 2.02420 | 15510 | 101865
405 | 245025 | 121287375 | 22.286 | 7.0105 | 2.60461 | 2.02020 | 1555.1 | 192442
400 | 216016 | 122023036 | 22,2711 | 7.0158 [ 260548 | 201613 | 15382 | 198221
£07 | 247000 | 122763473 | 22:2085 | 70211 | 2.60630 | 201207 | 1501.4 [ 104000
408 223150 | 70264 | 2.60723 | 2.00803 | 15645 | 194782
A | 240001 | 124251490 | 7.9817 | 2.60810 | 2.00401 | 1507.7 | 1

264




e

THE CARNEGIE STEEL COMPANY, LIMITED,

ﬂ:nu;\mss LUBBS. SQUARE ROOTS, CUBE ROOTS, I.OG.-\RITHMS
ECTP RO(.I\LS CIRCUMFER
REAS OF N{J"i FR()M 1 TO 1000,

Ko,

squae. |

CES AND CIRCULAR

|&] Bnl.l‘..‘nhllwl Log. [NODMQ

Ko, =

“Diroum, |

450
451
a2
i
= [

4
4
4
435
456

-
2

20 |

.m:m
205200
206116

| los161700

H1125000 1 21,2182 | 7.0631

DITEIRG1 | 21268
mmum 21.2608
G2GGTT | 21,2838
DB5TO00H | 21.3073

MHINETS 21.3-‘507

100544625 | 21,
101 1M | 21,5870
101847563

102508232 | 21

10BSZUNND
104487111 | 2
105154048 | 21,7256
105823817
106490424
107171875 |

121257375
12023036
127673
124251480 | 22,

SISIalsis]  sisTslals]  sTslsisis] slafal=3=3

70088

~1mta1

.

g2l #dd EE‘E’E‘% Gaess Eé?

g

2.&%'2]
265418
2,65514 |
| 2,65010 |
[ 2.65706

2,143801
2.05806
| 205002

260087
206181
2.sum |

2.6i8370
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THE CARNEGIE STHEL COMPANY, LIMITED

SQU:\RFS. CUBES, SSUARE ROOTS, CUBE ROOTS, LOGAR]THMS,
ECI ROCAL CIRCUMFERENCES AND CIR(.ULA
LAS UF‘ NOS FRO\I i TO l

| : , [ Ho.=Dia,
No. | Square. |  Cubs. Squi. 0nbe3mt.| Log.  1000sReip =

| I | |
'm]z-mou 125000000 _zmn.st:;m-mr.zm lﬁ?ﬂ.ﬂllﬂﬁ&’ﬂ
125751501 | 22,3830 | T.0428 | 2.60084 | 199601 | 1578.9 | 197136
126506008 | 22,4054 | 7.9476 | 270070 | 199203 | 1577.1 | 197623
253000 | 127263527 | 224277 | 7.0528 | 2,70157 | 1.08807 | 15R0.2 | 108713
254016 | 128024064 | 22,4400 | 7.9581 | 2.70243 | 1.98418 | 1583.4 | 199504

50,
508
504
505
S0G | 256080 | 129554216 | 22.4044
a7
508
501

255025 | 128787625 | 22,4722 | 7.9034 | 2.70820  1.98020 | 1586.5 | 200200
T.O686 | 270415 | 197620 | 1580.7 | 201060
257040 | 130823843 | 22.5167 | 7.9739 | 270501 | 1.97230 | 1502.8 | 201886
238064 | 131006512 | 22,5880 | 7.0701 (270586 | 106850 | 1505.0 | 202683
250081 | 131872220 | 22,5610 | 7.0843 | 270672 LOG464 | 15069.1 | 208482
510 | 260100 152651000 | 22,5852 | 7.0806 | 270757 | 196078 | 1602.2 | 204282
511 | 261121 | 133432831 | 22,6053 | 7.0648 | 2.70842 1.!!4')&!5;‘ 1605.4 | G084
512 | 262144 | 134217728 | 22,6274 | 8.0000 | 270027 | 105312 | 16085 | 205887
Bl | 263160 | 135005607 | 22.6405 | 8.0052 | 2.71012| 1.94052 | 1611.6 | 200662
Sl4 | 204100 | 135796744 | 22,6710 | 8,0104 | 2.71006 | 1.94553 [ 1614.8 | 207409
515 | 265225 | 136500875 | 22,6086 | 8.0156 | 2.71181 | 1.84175 | 1617.9 ‘
516 | 266256 | 187388006 | 22,7156 | B.0208 271265 198798 | 16211 | 200117
517 | 267289 | 138188413 | 22,7376 | B.O0260 | 2,71849 | 103424 | 1624.2 |
518 | 268324 | 138001852 | 22,7506 | B.0511

510 | 260861 | 130798350 | 22,7816 | 8.0863 | 2.71517 | 1.92678

520 | 270400 | 140608000 | 22.8035 5 [2.71600 | 1.92308 | 1633.6
521 | 271441 | 141420761 | 22,8254 | B.0466 [2,71634 | 1.91980 | 16368 | 213189
522 | 272484 | 142230048 | 22,8473 | BOGLT | 271767 | 101571 | 1630.9 | 214008
528 | 278520 | 148055667 | 22,8602 | 8.0560 [2.71850 | 1.91205 | 1643.1 | 214820
524 | 274570 | 148877824 | 22,8010 | B.0620 | 2.71935 | 100840 | 1646.2 | 215651

525 | 275025 144708125 | 22,9129 | B.0671 |2.72016
526 | 276070 | 145531576 | 220847 | 80723 | 272009

1
1
i
528 | 27RTS4 | 147107952 | 22,9783 | B.0R25 | 2.72263 }.ﬁ
1
1
1

| 200928
271433 | 105060 | 1627.3 | 210741
|

1
-
2
&

SM76 | 1640.3 | 216475
H0114 | 16525 | 217301

527 | ZTT20| 146363183 | 22,0565 B.0774 |2.72181 | 1.89753 | 1655.6 | 218128

18304 | 1658.8 | 218056
G20 | 270841 | 148035889 | 25,0000 2,72346 | 189086 | 16619 | 216787
530 23.0217 2.72428 | 1.88670 | 1665.0 | 220618

80876
280000 | 148877000 8.0027 _
531 | 281961 | 149721201 | 23.0434 | R.0978 mss2q | 16682 | 221452
532 | 2%3024 | 150568768 | 23.0651 | £.1028 | 272501 | 187970 | 1671.3 | 220987
533 | 231080 | 151419487 | 23,0868 | 81079 [2.72673 | 187617 | 1674.5 | 23312
534 | 285156 | 152273804 | 23,1084 | 81130 |2.727564 | 187266 | 1677.6 | &

|
535 | 286225| 153130875 | 23.1301 | 8.1180 |2.72885 | 186916 | 1680.8 | 224801
536 | 257206 153990656 231517 | 81231 272016 18637 | 16880 | 225642
537 | 238360 | 154854153 | 23.1738 | 81281 (272007 | 1.86220 | 1687.0 | 226484
598 | 200444 | 155720872 | 2311048 | 81332 | 278078 | 185874 | 1600.2 | 227320
530 | 200521 | 156500810 | 23:2164 | 81382 | 278159 | 185520 | 1603.3 | 228175

540 | 201600 | 157464000 | 23.2970 | R.1483 | 2.73230 | 1.85185 | 1606.5 | 220022

51| 202681 | 158340421 | 23.2504 | 81483 | 2.73320 | 1.84843 | 1680.6 | 220871

H2 | 208764 | 150220088 | 23,2800 | 8.1533 | 2.73400 | 1.84502 | 1702.7 | 230722

545 | 204840 | 160108007 | 23,3024 | B.1583 |2.73480 | 1.84162 | 1705.9 | 231574
|

1

f 2

B4 | 205036 | 160989184 | 25,3238 | R.1638 | 2.73560 | 1.
1

545 | 207025 | 161878625 | 23,3452 | 8.1683 | 2.73640
6 | 208116 ilﬂ??l#‘l—% 23,3666 8{% 278710 | 1.83150 | 1715.3 | 234140

G3667523 | 23,3880 T 098
58 | 500304 | 164566502 | 23.4004 | B.1833 273873| 1.82482 | 1721.6 | 235858
A0 | 801401 | 165460149 | 23,4307 | 8.1882 | 2.78057 | 1.82149 | 1724.7 | 236720




THE CARNEGIF STEEL COMPANY, LIMITED.

SQUARES, CUBES, SQUARE ROOTSECUBE ROOTS, LOGARITHMS,
RECIPROCALS, CIRCUMFERENCES AND CIRCULAR
AREAS OF NOS. FROM 1 TO 1000,

Cube. | Sq.Root, CabeRoot.| log. 1000zRacpd

|

| 802500 | 166875000 | 23,4521 | 8.1082 | 274080 | 1.81818 | 1727.9 | 237583
5651 | BOBG0L | 167284151 | 23,4734 | 81082 | 270115 | LRI1488 | 17300 | 23348
552 | 34704 | 168106008 | 234047 | 82031 | 274104 | LSLISO | 1T3L2 | 230314
555 | BOGRON | 160112377 | 23,5160 | R20SL | 274278 | 180832 | 1797.3 | 240182
554 | BOGULG | 1700GL404 | 25,5572 | S.2130 | 274851 | 180505 | 1740.4 | 241051

55 | B0R025 | 170055875 | 29,5584 | 8.2180 | 27420 | 1.80180 | 1743.6 | 241922
556 | BOOLG | 1TISTOOLG | 25,5707 | 8.2220 | 274507 | L7USSE | 1740.7 5

1TIR08603 | 23, . g
559 | SIS | 173741112 | 23,0220 | 8.2327 | 2.74003 | L7211 | 1753,0 | 244545
530 | BLASL | 1T4670870 | 23.6432 | 82377 | 274741 | 178801 | 1756.2 [ 245422

1756010000 | 23,0643 | 8.2420 | 274810 | 178571 | 1750.8 | 246301
561 | BI4T2L | 17655881 | 23,6854 | S.2475 | 274800 | 178258 | 17024 | 247181
62 | BIGSHE | 1TTHMSES | 23, B.252¢ | 2. . 245063
O3 | BLEOGE | 17S4MS54T | 25,7276 | 82573 | 275001 | 1.77620 | 1768.7 | 248M7
564 | BIS008 | 170400144 | 237487 | 82621 | 275128 | L77805 | 17719 | 240832

180362125 | 23.7607 | 8.2670 | 2.75005 | 1.76%1 | 1775.0 | 250719

500 | B0 | 1S1S21406 | 23.7908 | 8.2710 | 2.75282 | L70678 | 1778.1 | 251607
2 | 182254003 | 238118 | 8.2768 | 275958 | L7067 | 17813 | 252497

SO8 | B2ARM | 183250432 | 208328 | 8.2816 [ 275435 | L7006 | 17844 | 255388
S0 | BZITOL | 154220000 | 23,8537 | 8.2865 | 275511 | 175747 | 1787.6 | 54281

570 | S24000 | 183108000 | 23,5747 | 8.2018 | 275687 | LIA50 | 170.7 | 255176
71 | B2004L | ISG100411 | 28,8956 | 8.2062 | 275604 | 176181 | 1703.0 | 256072
672 | BATISE| 187140248 | 23.0165 | B.3010 275740 | 174825 | 1707.0 | 250070
O73 | B2N320 | 18SIB2517 | 23,0874 | 85050 | 275815 | 1.74520 | 1800.1 | 257869
A7h | 270 | 180119224 | 23,9583 | BB10T | 76801 [ L74216 | 18038 | 258770

575 | 880025 | 100100475 | 23,0702 88155 | 275067 | 1.70013 | 1806.4 | 250672
570 | 831776 | 191102976 | 24,0000 | 8.3208 | 276042 | L7 804,

577 | 882020 | 192100003 |20.0208 | 8.8251 | 276118 | 1.73310 | 1812.7 | 261482
578 | 834084 | 108100552 | 20,0416 | 8.3300 | 276163 | 178010 | 1815.8 | 262989
G710 | 835241 | 104104550 (24,0024 | 88348 | 76205 | 17512 | 18190 | 26528

5% | 836400 | 165112000 | 24.0832 | 88306 | 2703459 | 172414 | 18221 | 264208
581 | 83701 | 106122M1 | 201059 | 83443 | 276418 | 17217 | 1825.3 | 265120

No.=Dia.
Qiream. | Ares.

582 | 335720 | 10TATIS (201247 | 83491 | 276402 | 171821 | 18284 | 260083
553 | 850580 | 1ORI55257 (24.1454 | 83530 | 270567 | 171527 | 15316 | 206048
551 | B41056 | 190176704 | 2401661 | 83587 | 270641 | LTIZE | 18847 | 207865
555 | 542225 | 200201625 (201868 | 8.3634 | 270716 | 1.70M0 | 1897.8 | 268783
50 | BUENNG | 201230056 | 24.2074 | 8.8682 | 270700 | 170649 | 18410 | 266701
557 | BAI500 | 202202008 |24.2281 | 83730 | 270861 | 170858 | 18441 | 270624
8% | 815744 | 206207472 202187 | 83777 | 270088 | 170068 | 18473 | 271547
5% | 46021 | 201336400 |20.2003 | 83825 | 277012| LG0T | 18504 | 272471
500 | 845100 | 203370000 |24.2899 | 8.8872 | 2.77085| 1.60402 | 1858.5

A1 | 840281 | 206125071 (243105 | 83910 | 277150 | 1.69205 | 1850.7 5
502 | 850464 | 207474658 | 248311 | S.3097 | 277232 | 1680190 | 1850.8 | 275254
503 | 851040 | 208527857 | 243516 | 8.4014 | 277805 | 1.08634 | 18630 | 276184
504 | 852836 | 200581584 | 243721 | 84061 | 277379 | 168830 | 18661 | ZTLIT
505 | 851025 | 210644875 | 24.5028 | 84108 | 2.77452| 1.63007 | 1869.3 | 278051
506 | 851216 | 21170736 | 244131 | 84155 | 277525 | 1.67785 | 18724 | Z7soss
507 | 86100 | 212776173 | 2404336 | 84202 | 277507 | 107504 | 1875.5 | 270923
508 | 857004 | 2UBUTIO | 24510 | A2 | 2TTO0| 107224 | 15787 | 290862
500 | 358501 | 214021790 | 244745 | 54206 | 277743 166045 | 1SSLS | 281802
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THE CARNEGIE STEEL COMPANY, LIMITED.

SQUARES, CUBES, SQUARE ROOTS, CUBE ROOTS, LOGARITHMS, »
ELIPRC(..AL.‘: CIRCUMFERENCES AND CIRCULAR
EAS OF NOS, FROM 1 TO 1000,

Gube, |Sg.Reot. CubeRoot. leg. IWO:Bmp ———-ﬁ——-m‘”“‘:_'

BO0000 | EIMIZLM!)' 4543 i.ﬁril": L6607 | 1885.0 | 2RI743
S61201 | 217081801 | 24.5158 | 8.4300 | 77887 | LOGISY | ISS8.1 | 293687
BEHO04 2181!!"‘1[‘% 24.5357 | 8.4437 J.""Iil[l 106113 | 1801.2 | 284631

10256227 | 24,5501 | B.4481 | 278002 | 105837 | 18044 | 285578
24,5764 | 8.4530 | 278104 | 165503 | 1807.5 | 286526

SO0025 | 220445125 | 24,5067 | 84577 | 278176 | 105280 | 1000.7 | 287475
BOT200 | 222545010 | 24.6171 | 84023 | 278247 | LAG0LT | 10038 | 238426
BUSAAD | 223648543 | 24,6374 | 8.4670 | 278310 | LTS | 10070 | 28057
Su0Ge4 | 224755712 | 286577 | 84710 | 278800 | 16HT4 | 10101 | 200333
S70881 | 225866520 | 24,6779 | 84763 | 278462 | L4204 | 10132 | 201289

i
:

$3588 28322 |
E

610 | 372100 220081000 | 246082 | 8.4800 | 278353 | 1.GI0G4 | 10164 | 2027
611 | 878321 | 228000131 | 24.7184 | 8.4850 | LTH004 | 163666 | 1019.5 | 2X206
ST | 4 247386 | 8.4002 | 2,78475 ‘ 19227 | 24166

612 2NN | 24.7 4
61 | 875700 | Z0OGT | 27588 | SA4MS | 2785746
614 | 870000 | 231475544 | 247700 | 84004 | 278817 | 162800 | 19289

615 | 87TR225| 232008875 | 24.7092 | 8.5040 | 278888 | 1.62602 | 19821 | 207057
800 86

610 | STIMS0 | 2397 24,8193 | 8.5 27858 | 162338 | 1685.2 | 208024
617 | 880089 | 234885119 | 24.8305 | 85152 | 279020 I.tl‘.ﬂ?v'!i 1968, 4 | 208002
618 | 881024 | 230020052 | 24,8506 | 85178 [ 279000 | 161812 | 1ML5 | 200062
610 | 888161 | 287170650 | 248707 | 8.5224 | 270100 | L6IGSL | 19447 300834
620 | 881400 | 238328000 | 245008 | 8,570 | 2.7 161200 | 1047.8 | 901907
621 | 885041 | 230483001 | 24.9100 | 853106 | 270300 | 1,61081 | 1950.9 mag?.
622 | 380584 | 210641848 | 24.9390 | &.5362 | 270870 | 160772 | 19641 | BOSSHS
629 | 888120 | 2418043067 | 24.9600 | 85408 | 270440 | 100514 | 1057.2 | myng
G20 | 880876 | 242070024 | 24,9800 | 85453 | 270018 | 160256 | 1060.4 305815
5 25.0000| 8.5190 | 279588 | 1.60000 | 10835 | 506708
G268 | 801876 | 245814376 | 25.0200 5 279657 | 150744 | 19606 | 807779
(i 24491553 | Z5.0400 55, 270707 | L5 1068.8 | S08TH
628 | 30484 | 247073133 5 8.5635 |4 150236 | 10729
G209 | 30501 | 248858180 | 25,0700 | R56SL | 279865 | L 1976,1 | 310736
630 | & 7 2?. 8.5720 (279084 | 1.55780 | 1079.2 | 31725
631 | Susl6l | 251230501 | 25,1197 | B.5772 LGSO | 19824 | 3115
S2435068 | 25.1306 | 8.5817 | 2.80072 | 158228 | 1985.5 | 818707
40000 mlﬂ' 251355 280140 | 157078 | 1988.6 | 314700

250004072 2004.3
408321 | 200017110 | 25,2784 | 8.6132 | 280550 | 156405 | 2007.5

262144000 | 25,2982 | 8.6177 | 280618 | 1.50250 | 2010.6 | 321600
263374721 | 25,3180 | 8.6222 | 2.80686 | 1566006 | 2013.8
264600288 | 258377

8.6267 DTS
413440 | 205847707 | 25.8574 | B.6312 | 280821 | 155521 | 2020,0 | 824722
414736 | 207080084 | 25,8772 | 8.6357 | 280880 | 155280 | 20232 | 325733

416025 | 208356125 | 25.3960 | 86401 [2.80050 | 1.55080 | 2026.3 | 326745
417316 | 200586136 | 25,4165 | 86446 | 281023 | 154700 | 2029.5 | 827750
270840023 | 25,4362

410004 | 2707792 25,4558 | 8.6585 | 281158 .&I-ﬁl 5.8 | 320702
421201 | 273350449 | 25,4755 | 8.6570 | 281224 | 154053 | 2088.8 | 330810

£3822% £8%S% 28822 2aAR




THE CARNEGIE STEEL COMPANY, LIMITED,

SQUARES, CUBES
RELCIP

+ SQUARE ROOTS, CUBE ROOTS, LOGARITHMS,

ROCALS, CIRCUMFERENCES AND CIRCULAR
AREAS OF NOS, FROM 1 TO 1000,

!mlSqnlm[_ Gubs, | 8. Root, ube oot

Log. 1000xRecip.

|
030 | 422500 |

651 | 423801
425104
420400
427716
420025
430836
431640
432064
434251
435600
436021

438244
430069
40806

g8 288

gag

22

442225

3393 38588 P38
B
Z

s
i
g
==

473344
474721

470100
477481
4TR80H

480249
451636

§2% 23823

483025
484416
485800
487204
483601

=
o

g

274625000
ZTH804451

254051
25,5147
55543

L.53846
1.53610

EASINEE
2RGLY1LTY

287406000 | 25,
781

2RE8M
200117528
201454247

HTHMH |

14432000
BLas21241

B1T214568 | 2

B19611087
320013504

821410125
22828856
821242703
325060672
BITOSZT60
328500000
320030371
331373888
839812557
834253384

835702375 | 26,
337153550

340063392
41332000 | 26,4586

AT050

:

=

iE

&
g

il el e
7
= g

3 &

B e

351514

852565

353618
i

3535730
856788

62101
363168

867433

ATa028
375013
70069
BITIST
BT8Z70

881554
BR26340

383746




THH CARNEGIE STEEL COMPANY, LIMITHD

SQUARES. CUBES, SQUARE ROOTS, CUBE ROOTS, LOGARITHMS,

RECI PRUC.-\L:‘: CIRCUMFERENCES AND CIRCULAR
REAS OF NOS. FROM I TO 1000,

No, = Iia,

Square, | Gube. |8y, Root DubeRost! Log, lio00rRecip. R

22538 23322 | =

|
400000 | 843000000 | 26,4575 | 8.8700 | 2.84510 | 1.42857 | 2199.1
401401 | 844472101 | 26,4704 | B.8833 | 284572 l.{)&'ﬂ 2088
ARZR04 | SASMB08 | 26,4058 | B.RRTS | 284634 | 1.42450 .mn
44200 | 847428907 | 26,5141 | 88917 | 284696 | 142248 ] 388151
3616 | SAROLBGGE | 26,5590 | B.8050 | 284757 | 142040 ZI.U i {

497025 | 850402025 | 26,5518 | 80001 | 2.848190 | 1.41844 | 2214.8 | 300863
408436 | B5I80G810 | 20,5707 | 80043 | 284850 | 141648 | 2218.0 | H01471
ABOS40 | B5380G243 | 26,5805 | 80085 | 2.84042 | 141443 | 22211 | 802580
501264 | BHSHMO1L | 26,6083 | B.0127 | 285003 | 1.41M3 | 22243 | 803602
DO26SL | B5G400820 | 26,6271 | B.9169 |2,85065 | L4104 | 22274 | 804805
504100 | 357011000 | 26,6458 | 8.9211 |2.85126 | 1
506521 | BAMZHMEL | 26,0640 | 8.9253 | 285187 | 1
HO0O44 | BO0944128 | 26,6833 | 8.0205 | 285248 | 1
SORBOO | BE24GT00T | 26,7021 | B.0337 | 2,85500 | 1.
S0UTH0 | BO3UE4344 | 26.7208 | 8.0378 | 285870 | 1.40056 | 2243.1 | 400343

1

il

1

1

1

1

WP»h

611225 | 865525875 | 26,7405 | 8.0420 | 2.85431 | 1.80860 | 2246.2 | 401515
512656 | B67061600 | 26.7582 | 8.0462 | 2.85401 | 1.30665 | 2240.4 | 402630
S14089 | BESGOISLS | 26,7760 | 8.0503 | 2.85552 | LAIMT0 | 2252.5 | 403765
515524 | BT0146232 | 26,7055 | 8.0545 | 2.85612 | 130076 | 2256.7 | 404802
BLOOGL | BT1694950 | 26,8142 | B.0587 | 285673

20,8328 | 8.0028 4 i)

26,8514 | B.OGT0 | 2.85704 | 138606 | 2265.1 | 408282
621284 | B76367048 | 20.8701 | ROTIL 2.858-14 LAR504 | 2268.2 | 400416
G220 2018887 i ;

624176 | 379503424 | 26.0072 | 89704 | 285974 | 138122 | 2374.5 | 411087

525625 | 881078125 | 26.9258 | 8.0835 | 2.86004 | 1.7931 | 2277.7 | 412825
H2T076 | BSB5TLTO | 26.0444 | 80876 | 2.80004 | 137741 | 2u80.8 | 413065
528520 | BS4240583 | 26.9020 | 80018 | 286153 | 1.87552 | 22830 | 415106
G008 | 88582852 éﬂg&iﬁ 89950 | 2.86213 | 187363 | 2287.1 | 416248

532000 | 830017000 | 27.0185 | 0.0041 | 2.86332 | 1.36080 | 22034 | 418530
BO06LT8IL | 27.0570 | 0.0082 | 2.86002 136700 | 2206.5 | 419656

537280 | 893882837 | 27.0740 | 0.016¢ | 2.86510 | 1.36128 | 23028 | 421986
538750 | 895440004 | 27,0024 | 90205 | 286570 | 136210 | 2305.9 | 423138

540225 | 897065375 | 27.1100 | 9.0248 | 2.86620 | 1.36054 | 2300.1 | 424203
SO0 | BOSESSZ56 271293 0.0287 | 2.86688 | 1.85870 | 2312.2 | 425448
286747 | 185085 | 28154 | 4260604

2.86806 | 1.85501 | 2318.5 | 427762
' 0| 428

i
‘
:

i
o

430084
431247
.1 | 48242
257000 | 134500 | 2334.2 78

578 434746

1.34228 23-105 435016

411830754 | 27.2764

=
&
5
o

:
g
&

555025 27.2047
BoUHLEG | 415160036 | 273150
558009 27.3318

P | Do enn
12
5
£
2

%Q%Ei
25
é

BRS04
SU1001 | 420180749 | 273670

287




THE CARNEGIE STEEL COMPANY, LIMITED.

SQUARES, CUBES, SQUARE ROOTS, CUBE ROOTS, I..OGARI ‘THM!
R%Z?.!IPROCAlg CIRCUMFERENCES AND CIRCULA B
AREAS OF NOS, FROM 1 TO 1000,

:u’sqm-] Ea.m'mesm{ og. wommmf—';—#"-};-

730 | 502500 | 421875000 | 278561 | 0856 2.s7aos m'mia 4178
701 | OIOOL | AZAEIDL | TTAOK | 90800 | LBBI60 23508 | 442065
52 | 505504 | 425250008 | 27420 |2.s73:a LA | 325 | 4L
753 | GO0 | A26N57TTT | 27,4408 G007 | TR0 | 13002 | 2050 | 44508
568516 | 428661061 | 27.4501 | 9.1017 | 257757 | 132020 2088 | 446511

|

570025 | 430868875 | 27, ms' mwz.a'ms L3MH0 | 23719 | 447607

GT1G6 | 432081218 | 27, 0‘ 2857852 | LB2I5 | 350 | 448883
7 433798008 | 27, i nlmimm L2100 | 2378.2 | 450072

GTA564 | 435519512 | 2?.5‘1[3 01178 | 287967 | L31026 | ZSLS | 451262

GTH081 | 437245479 | 27,5000 | 9.1218 | 285024 | LAITA2 | 2380.5

-1=
:‘.!.

]
]

si=i=1=121
ERAEE

GT7000 | 438076000 | 27,5681 | 01258 | 2. 1.8 7
701 | HTOL2L | OT1I0RL | 27.5862 | 0,1208 | 2.88138 | 131406 | 2300.8 | 454841
T62 | 580644 | 42450728 | 27,0045 | 0.1838
763 | 5821600 HA19I47 | 27,0225 | 1878 | 288252 | LBI0A2 | 297.0
T4 | HRIENG m«im.m 0.1418 | 2,88300 | 1.30800

B | AL 270580 | D108 | 295060 | LTIY | 23
GRUTON | 440455000 | < W-H.l“ 258423 | LA0MS | 206.5
5S8280 | 451217663 |

B | Smasi | 2771 | laTT
ﬂlsl!li AMTHO000 | 27.7H08 | 01617 28S5E LA | 24159 | 46854

‘%ﬁ
B |
:

é
|
-

|
436553000 | 27,7489 | 9, 20870 :
AZUOLL | ZTT000 | D100 | 285703 | LAY | 24222 | 40GSTS
4000048 | ZT.TRA0 | 01730 | X 48085
O | AOLSRNIT | ZTA0 | O.ITID | ZRSIS | L2000 | 5 | 002
ey 70513

000025 | 465484575 | 27,8988 | 0.1855 | 288000 | 1. 2434.7 | 471730
467288576 | 2437

603720 | 46097433 |

5284

55y

i
§ NNNSY
5 EE?;E
E
i
z

:
G
_*
i i B
:

03400 | 474552000

476379541
478211768
4SO0M868T
GL4656 | 451800304

9.2001
0.2130 | 280821 | 127877 | 2458.7 | 480200
0.2170 | 2.80376 | L7714 | 2450.0 | 481510
0.2200 | 2.80432 | 1.27561 | 2463.0 | 482750

610225 | 485730625 02248 | 280487 | 127330 | 2466.2 | 483082
483587656 02287 | 280542 | 127220 | 24608 | 485218
G1OB60 | 487443408 9,232 280507 | 1 486451
62004 | 49303572 9.2365 | 2.80653 | 1.
22521 | 491160000 280801 smmn. 48 | 2UTB.T
1
1

:
§§§§

BENE BSSS
883

L
§§§ :
:

465080000 0.243 | 289763
625681 | 404913671 92482 | LIS
406703088 0.2521 | 280873
408677257 0.2560 | 2.8097 08867
(30436 | 500566184 | %1780 | 0.2500 | 280082 | 125045 | 2404.4 | 495143

032025 | 502450875 | 28,1957 | 0.2638 | 2.00087 | 1.25786 | 207.6 | 496301
| 633016 | 5O4S58E36 | 28.2185 | 0.2677 | 200001 | 1.25628 | 2500.7 | 497641
633200 | 506261573 | 28,2312 | 9.2716 | 290146 | 123471 | 208.8

9.2754 | 2.90200 2507.0

HOS16AGN2 | 28,2480 12313
638401 | 510082300 | 25,2660 | 9.2703 | 2.90255 | 1.25156 | 2510.1 | 501309

:
:

3332 ZaEsE d@dEd Fa@dd I3 IPID Fgaed
2
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THE CARNHEGIH STHEL COMPANY, LIMITED.,

SQUARES, CUBES, SQUARE ROOTS, CUBE ROOTS, LOGARITHMS,
RECIPROCALS, CIRCUMFERENCES AND CIRCULAR
AREAS OF NOS, FROM 1 TO 1000,

[ No.=Dia.

: | | =5 2
Squre. | Cabe. jsq‘mum.m log.  1000xRecip o

| |
640000 | 5120000001 28.2343 | 0.2832 | 2.00309 | 1.25000 = 2513.3
41601 | 518922401 | 28,8010 | 0.2870 | 2.90363 | 1.24844 | 2516.4
643204 | 515840608 | 28.8196 | 0.2000 | & 516,
G44800 | HITTSIBZT | 28,3373 | 0.2048 | 200472 | 1.24583 | 25227
646416 | 510718464 | 29.8540 | 0.2086 | 2.00526 | 1.24378 | 2525.8

645025 | 521660125 | 28.8725 | 9.3025 | 2.00580 | 1.24224 | 2520.0
GADG36 | 23606616 | 28,3001 | 0.3063 | 290634 | 1.1
G51248 | 525557943 | 28

9.3102 | 2.90687 | 1.
632864 | 5627514112 | 28,4253 | 1.3140 | 2.00741 | 1.23762
G54481 | 62475120 | 28.4420 | 0.3179 | 2.90705 | 123609

810 | 656100 | 531441000 | 28.4605 | 9.8217 | 2.90840 | 1.28457
BLL | 657721 | D33411731 | 28,4781 | 0.3255 | 200002 | 1.23305
R1Z | (50344 | SB5387IES | 28.4056 | 9.3204 | 2.90056

DITBETTIT | 28,5152 | 9,
814 | 662596 | 530853144 | 28.5307 | 0,
BI5 | 664225 | 541843375 | 285452 | 0.3408
8l 543338406 g

7

817 | 667480 | 545838513 | 28,5832 | D.3485

RIS | 660124 | HTH4482 | 28,6007 | 9.3523 | 201275 | 1.22240
670761 | 549353250 | 9.3561 ¥

¥
5
=
=

53525 3325 | x|
£558

e B -
enen
==

=5

X

2 aed
Ly

1
g
SxNe Sk
&
w

#
=
B
£
g
i
=
g

820 | 672400 | 551368000 | 28,6356 | 9. 5 .

821 | 674041 | 553387661 | 28.6531 | 0.3637 | 2.01454 | 1.21808 | 2570.2 | G301
675684 | 555412248 | 28,6705 | 9.8075 | 2.01487 | 1.21655 | 2582.4 | 580681

S5T441T67 | 28,6880 | 9,871 | 201540 | 1.21507 | 2585.5 | 831078

i

. | 561515025 | 287228 | 0.3789 | 201645
682276 | 5&_355997!3'%‘!402

1

e

OHHH00283 E 1
GR5584 | HOTHGRSG2 | 28,7750 | 0.8002 | 2.91808 | 1.
SOUTZITRO hi

1

1

688000 | 571787000 | 28,8007 | 9.3078 | 2.91908
60661 | 573856101 | 28.8271 | 9.4016 | 2.91060 |

HTO030368 | 28.8444 | 0.4053 | 2,02012 | 1.20102 | 2618.8 | 543671
(93880 28.8617 | 9.4001 | 2.92085 | 1.20048 | 2616.9 |
695556 | HS0003T04 | 23,8701 | 9.4129 | 292117 | 116904 | 2620,1 J 6288

607225 | 582182875 | 28.8064 | 0.4166 | 2.92169 | 110760 | 2623.2

g
3

292221 | 1,19617
L4241 | 2.92273
L4279 | 292824 | 1.19332
4316 | 2.92376 | 1.10189
2.92428 l.lﬂﬂlsl 2638.0 | 554177

2.92480 | 1.18006 | 2642.1
292531
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=
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-

=
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gazi: EEiEs
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THE CARNEGIE STEEL COMPANY, LIMITHD,

SQUARES, CUBES, SQUARE ROOTS, CUBE ROOTS, LOGARITHMS,
RECIPROCALS, CIRCUM FERENCES AND CIRCULAR
REAS OF NOS. FROM 1 TO 1000.

Cabe, | Sg. Root. _umnm[ Log. i:ommm_————-—-m

T22500 | 614125000 | 201548 | 0477 !2.9‘&!42 117647 [ 2670.4 | 567450
724201 | B16205051 | 29,1710 | 9.4764 | 2.02003 | 117509 8.0 | HOSTG
T25004 | GIB4TO208 | 20.1800 | 9.4801 | 2.05044 | 117371 | 20i6.6 | 570124
T2ZT600 | G20060477 | 20.2062 | 04838 | 2.08005 | 117233 | 2670.8 | 571463
T2816 | G22R358G4 | 20,2235 | 04875 | 208146 | 117006 | 2682.9 572803

625026575 | 20,2404 | 94012 | 208107 | 110950 | 2686.1 | 574146
782736 | 627222016 | 20.2575 | 0.4040 | 293247 | 1.16822 | 2680’2 | 575490
734440 202746 | 04986 | 203208 | 1.16686 | 2092.3 | 576835
| 578182
| 579530

‘;-
__§

G2M422793
730164 | G3LG28712 | 20.2016 | 0.5023 | 2.93349 | 1.16550 | 2695,
TATESL | GRIRA0TTY | 20,8087 | 9.5000 | 293399 | 116414

TA0600 | 636056000 | 20,8258 | 0.5007 | 208450 | 1. |
741821 | 638277381 | 29.3428 | 0.5134 | 2.68500 | 1.16144
43044 | GH0505028 | 29.3508 | 95171 | 2.93551 | 1.16000
744760 | G42735647 | 20.8700 | 0.5207 | 2.93601 | 1.15875
746493‘ G44072544 | 20.3030 | 9.5244 | 203651 | 115741 |

9.
647214625 | 20,4100 | 9.5281 | 2.08702 | 1.15607
TA0050 | GAO40180G | 20,4279 | 9, 2.98752 E
TOLOBY | G51T14363 | 20,440 | £.5354 | 203802 | 11580
THMHM | GABUTA62 | 20,4618 | 9.5301 | & .
BHIZI4009

a3 gamma o
&

293 8

...
g
5 3
S
Wiceom 2

sk oohab

i

750900 | 638508000 | 29, 5164 | 2. ;
758641 | BOOTT6SL1 | 29,5127 | 9.5501 | 2.04002 | 114811
760384 | 663054848 | 20,5200 | 0.5537 | 2.04052 | 1.14679
762120 | B65338617 | 29,5466 | 9.5574 | 204101 | 1.14548
763870 | G67627621 | 29,5685 | 9.5010 | 204151 | 114416

7&5635 BO021875 | 29,5804 9.154’? 2.942]1 1.14286

3 | 9.5683 | 204250 | 1.
"60129 674526133 | 20.6142 | 9.5719 | 294300 | 1,14025
TT0884 | 676836152 | 20,6311 | 9.5756 | 294340 | 1.13895
T72641 | 679151430 | 20,6479 | 9.5792 | 24300 | 1.13766
TT400 | 681472000 | 29,6648 9.@328'2.94448 1.18636
TT6L61 | GRITOTR4L | 29.6816 | 9.5865 | 294498 | 1.13507
TITH24 | GSG128008 | 29.6985 | 9.5901 | 204547 | 113870
77 GRI4653RT | 20, 3
781456 | 690807104 | 20,7521
783225 | 098154125 | 20.7480 | 9.6010 | 204604 | 1.12994
TRANGG | 605506456 | 20.7658 | 0.6046 | 294743 | 112867
TRETO0 | 6OTRG4103 | 207825 | 9.6082 | 2.94792 | 1.12740
788544 20,7003 1

700321 | 702305300 | 20,8161 | 0.6151 | 2.04800 | 112486

=

2

s

£

:
:

7

=1
i
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§
G
IS
=

Rosuas Lk
él@

1
E3ic g
23994 49983 83

04068000 | 20,
TOT3ATHTL | 20,8406 | 0.6226 | 2.04088
TONTRZINS

707449 | 712121957 | 208831 | 0.6208 | 2.05085 | 1.11082 |
790236 | 714510984 | 20,8098 | 0,634 2.1;5134| 111857

801025 | 716017375 | 20.0166 | 9.6370 | 2.05182  1.11732 J 2811.7 | 620124
802816 | TIOBZ3136 | 20,9333 ’

%
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g
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-
g%%%% oDuzhbk
g

jiz
E
gis
b
g

EFR2% PZEEE ERRZZ ZZREEZ 333337 JONAY SR5EE EEREE I5GEE TOEEE | g |

9066 350 2|
808201 | 726572000 | 20,9833 | D.6513 | 295376 | 111235 | 2043 | 634760
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THH CARNEGIH STEEL COMPANY, LIMITHED.

SQUARES CUBES, SQUARE ROOTS, CUBE ROOTS LOG&RETH'\IH
RECIPROCALS, CIRCUMFERENCES AND CIRCULAR
:\Rl-.ﬁs OF'NOS. FROM 1 TO 1000,

| No. = Dia.
.’i Square. Cube, 51 Root. Cube Root. Log. lbﬂﬂﬂmp irum_ lrn.
i | T
900 | BL0000 | 72000000 mum' 0.6549 | 2 D:)-B'l | LIIL11.| 28274 636173
01 R1ER0L | TRIR701 1106858 | 2R30.6 | 17587
D02 | B13604 | THISTOS0S | B0, (ﬂi L7 | GRS
3 | BL400 | 736314327 | 30, S0 | 0421
004 | BIT216 | TESTGI204 lllJlllH | Mﬂu G180
|

005 | BLN025] THI217625 | 80,0882 | 06727 | 205665  1.10407 ‘ 2843.1 | 43261
906 | B20E36| TRTTALG | S00008 | D.0T63 | L0671 L10875 | 2846.3 | 64400
807 | BENHO| 746142643 | 301164 | D.6790 | 205761 110254 | 28494 | 646107
08 | BZHGE | TISGLES12 | 50,1830 | 0.6834 | 205800 | 110182 | 28524 | 4TSS
900 | B2G2SL| THL0NH420 | 30,1496 | 9.6570 2.1!-38-“)6| L1001 | 2855.7 i (RN
910 | B28100| 758571000 |30,1662 | 9.6005 | 205004 | 100890 | 28588 650888
OL1 | S20021| 756058051 |50,1828 | Q6041 | 295052 | 106769 | 28620 | 631818
012 | B51T44| TORAG00Z8 (301903 | 0.0076 | 205000 | 100640 | 2865.1 653250
013 | SI3509| TELOS49T |80.2150 | 9.7012 | 296047 | 100520 | 28688 | 654684
14 | HG500G| TERSGIMA (30,2824 | 9.7047 | 206005 | LOMOD | 28714 i [ HRE]
015 | 8S7225) TGO060STS 30.2490 | 9.7082 | 296142 | 109290 | 2874.6 | 657555
016 | B39056| THS57A206 | 30,2655 0.7118 | 296190 | LOOITO | 28777 | GOS8
U917 | BA0S80 | TTI005213 [30,2820 | 9.7153 | 266237 | L0051 | 2880.8 | GGOM3S
IS | B42T24] TEM20G32 (5020851 9.7188 | 200284 | LOBUS2 | 2884.0 | (61874
19 | BHG6L) 776151559 |30.5150 | 9.7224 | 296852 | 108814 | 2887.1 | 663317
920 | 846400 T7S6R8000 (30,8315 | 9.7250 | 296570 | 108606 | 2800.8 | 664701
21 | BASHL[ TELEMENL (303450 | 0.7204 | 200426 | LOBSTS | 28084 | 666207
22 | BS0084 | TRATTTHS (808645 | 9.7320 | 206473 | 108460 | 2806.5 | 667654
023 | BALUZ0| TRAIM6T |S0.3800 | 07304 | 296520 | 1OKM2 | 2800.7 | GGOL03
24 | BI3TT6| 7RSS20024 (30,3974 0.7400 | 206507 | 108225 | 20028 | 6705
025 | BO625| 701459125 (30,4188 | 0.7485 | 296614 | 108108 | 2006.0 | 672006
26 | BATAT6| TMOENTTG (S04302| 9.7470 | 206661 | 107001 | 2000.1 | 673450
7] 3 THOGOTURE (30,4467 | 9.7505 | 206708 | 107875 | 2123 | 674015
925 | B6LISH| TOOITETS2 [R0.4631 | 9.7540 | 206755 | 107750 | 215.4 | 676572
G20 | BE3ML| SOL7G5080 (3047951 07575 | 206802 | LOZG43 | 20185 | 677881
030 | B64000| BMB5T000 (304050 | 0.7610 | 206848 | 107527 | 20217 | 679201
31 | SHETGL | S06H54491 (305123 | 9.7645 | 200805 | 107411 | 29248 | 680752
032 | BOSGZL| SOO55T568 (B0.5287 | 9.7680 | 2962 | 10706 | 20280 | (82216
(33 | 8704801 812166237 (30.5450 | 0.7715 | 206088 | 107181 | 20811 | 683680
934 | BTZ56) 814780504 |30.5614 | 9.7750 2.9‘1"03")l LO7066 | 2054.2 | 685147
35 | BT4225| B17400875 |30.5778 | 0.7785 | 207081 | 1.06952 | 2087.4 | ORGGIS
436 | 576000 | SAMRSSSH (50,5041 | 97819 |2.97128 | LOGS3S | 205 alad ]
937 | RTT060 | 822656053 30,6105 0.7854 | 207174 | LOGT24 | 2043.7 | (89555
438 | 870844 | R2520672 (30,6268 | 0,788 | 207220 | LOGGIO | 2046.8 | 691028
430 | BS1T21 RITURG0IN [S0.6481 | 9.7 | 207267 i LH96 S0.0 |

40 | BR3600| RINGR4000 |80.6504 | 97050 | 297318 | 106383 Al ! GIRTR
{41 | BSHASL| R3RZAT621 (80,6757 | 0.7993 | 2.07350 | L.06Z70 | 20562 | 695455
42 | BSTSGH BBSSUGSSS (30,0020 | 0.8028 | 247405 | 106157 | 2050.4 | 60603
43 | B8U240| 838561807 (80,7083 | 0.8063 | 297451 | 1L.OG045 | 20025 | (98415
44 | BOLIS6| B41232384 [30.7246 | D.8007 | 207497 | LOSUAZ | 2065.7 | 000807
M5 | 803025 B43008625 |30.7400 | 0.8132 | 207543 | 1.05820 | 2068.8 | 701350
040 | SMBLG| 846500086 | 80.7571 | 9.8167 | 207580 | 105708 | 20710 | TO2R65
(47 | SDEROD | S4027R1Z3 30,7734 | B.8201 [ 2.07085 | 105507 | 297501 | TOHE52
(M8 | SUSTOM | S51971892  50.7806 8 9.8230 | 207681 L0485 | 2782 T05840
M0 | D00G01 | BHGT0G49 | 308058 | 08270 | 207727 | LOSSTY | 26814 | 707330




THE CARNEGIE STEEL COMPANY, LIMITED.

SQUARES, LUBES SQUARE ROOTS, CUBE ROOTS, LOGARITHMS,
RECIP U‘CRI.SA CIRCUMFERENCES AND CIRCULAR
S OF NOS. FROM 1 TO won

:...'
E.'l.m .lﬂ!.

050 | 002500 | S5TITH000 | 308221 | 98505 |2.9TJ'T‘J [ 05263 | 29845 ] TORR22
651 | QOHOL | SO00SS35] | 308883 | H.EE0 | 207818 | LOGIAS | 207.7 | TI0B15
052 DOG30M | BEZSOL408 | 30,8545 | 08574 | 207804 | 10602 | 2000.8 | 711800
053 008200 | SUGAZRITY | BOSTOT | 0.8408 | 207000 | 10OMS2 | 2008.0 | 715306
054 | 10110 | BUS2H0G64 | 30,8860 | 0.8443 | 207955 | 104822 | 2007.1 | 714808

No. Squire | Cubs l!g.mﬁhlml .| 1000:Recip.

155 | 012020 | BTONSESTS | 50,9081 | 9.8477 | JMT12 | B000.2 | 716303
060 | 013030 | STATSI0 | D0.9182 | 98511 Jilﬂ}w JHBOS | BOOS.4 | TITRO4
7 | DL584D | STCAGTA08 | 30,9854 | D.8546 403 | 3006.5 | 719506

058 | DITTOH | STO2ITHIZ | 500516 | 9.8580 .Zﬂﬁl?i" JMES4 | B000.6 | TASI0
050 | V19681 | BSINTH0TY | 30.9677 | H.8614 | ZUSIRZ | LTS | 80128 | T2Z16

060 | H21600 | SSATR6000 | 30,0859 | 08648 | 20827 | LOALGT | 80150 | 723823

961 | B23521 | BSTH05681 | 31.0000 | 0.8653 | 208272 | 104058 | S018.1 | 72882

062 | 925144 | SO0ZT7128 |BLOI6L | 9.8717 | 208318 | 10050 | S022.2 | 720842
SG0EHT | 810522 ;

H L RS i N
064 | G200 | SIGSHIZH |SLOSS | 05785 | 2USHS | LOSTS | 80285 | 720847

963 | 191225 SOREI2125 SLOGH | 98810 | 208458 | 108627 | S081.6 | TIlaS
006 | W16 00LIZSHNG | S1OS05 | .55 | 208408 | L0BR20 | S004.8 | TN
07 | 035080 | SOLZ31063 | B1.0966 | 98888 | LOSSE | 1LOS4IS | S06T.0 | TSMIT
G608 | 037024 | OTOBHZ32 | B1.1127 | O.8022 | 208588 | 100306 | S041.1 | T3SST
000 | 938061 | BOUSSHA0 | 311288 | 0.8050 | 208652 | LOSINO | 80442 | TETAS

970 | 0000 | D12675000 | S1.1448 | 0.8000 | 298677 | 108008 | S047.3 | 738081
O71 | 2841 | DL508611 [S1.1600 | 00024 | 208722 | 102087 | 80505 | 740500
072 | OHTRE| 18930048 |S1.1760 | 0.0058 ' 298767 | 102881 | 2053.6 | 742082
078 | 07| 921167317 | 811920 | 0,0002 | 208811 | 102775 | 8056.8 | 748550
867G | 024010424 |31, | 208850 | 1,0:2000 0| T45088

075 | N50625 | M2ARGNATH | S1.2250 | 9.0160 | 208000 | 10254 3063.1 | 746614

077 | 054520 | DB2574833 | SL.2570 | 0,027 |2, ARZESA | BOGDLE | 749655
078 | (5484 | 035441352 [RL2T30 | 0.0261 | 20084 | LOZMD | 80725 | 51221
970 | 05841 | SSILITS0 | S1L2800 | 09295 | 200078 | L0245 | 8075.6 | TA2THN
SIS0 | SLS050 | 0.0320 | 200123 BO0TR.8 | TH206
DEZ361 | DHOTHIA] 813200 | 0.9563 | 200167 017 | 30810 | 755857
D04324 | MOGO16S | 31,3360 | 09396 | 2,00211 OI838 | B085.0 | 737578
HOA280 7 BL3528| 9.9430 | 200255 | 101720 | 3083.2 | 758022
065256 | 62763004 | 313688 | 0.9464 | 2086500 | 101626 | 30013 | T

05571025 | BLASAT | 0.0407 | 200844 | 101523 | 80045 | 762013

w7216 | 8124006 | 595 .
74100 | HO1504805 | 314166 | 9.0565 | 2,032 | 1,01817 | 31008 | 765111
70144 | DOMB0IT2 | BL432Z5 | 09508 | 200476 QL2156 | B108.0 | T6HH2
O7RI21 | GTAGLO0D | B1.4484 | D.09032 | 200620 | 101112 | 8107.0 | TS24

(80100 O70200000 | B1.4643 | 0.0066 | 2,00504 | 1.01010 | 8110.2 | 769760
U82081 | OTA242271 | B1.4802 | 0.0600 | 209607 | 100908 | 8118.8 | 771825
O84064 | H7G191488 | 31,4060 | 0.9788 | 200651 | 1.00800 | 81165 | 772882
086048 | G70146057 | BLSIIO | 0.09760 | 209600 | 100705 | 8119.6 | 77441
88064 | 982107784 ESI.&Z’-’S 9.8800 | 200780 | 100004 | 31227 | 776002

000025 | OR5074875 | B1.5436 | 0.983% | 200782 | 100608 | 31259 | TIT6

SEN16 | DSS0ITORG | 515505 | 09866 200 | 1,

SO4000 | 01026073 | 315753 | 9.9900 | 290570 i.tl'ml 3132.2 | 780683
L

$3SE% EEE2E I7%IF IzaiE

| G06004 | 4011902 | 315011 | 9.0053 | 2000158
9 | UUS001 | DETO00N | 31,6070 | smlz.m-.

a72




THE CARNEGIE STEEL COMPANY. LIMITED.
-
; | TANGERT..

o [ 10 [ 20 30 | 40 50‘30-_
0 o.m‘o.MJ 0.00582 | 0.00873 | 0.01164 o.nu&;no.nmsl 8
Y | 001746 | 002036 | 0.0228 | 002610 | .02910 003201 | 0.03402 | 88
2 | 0.03402 | 0.08783 | 004075 | 0.043606 | 0.04658 | 0.04049 | 0.05241 | &
3 | 0.05241 | 0.0553 | 0.05824 | 0.06116 o.mro.mm-o.m%‘ 86
3| 0.06093 0.07285 0.0757310.075:0 0.08163 i il 85
5 | 0.08740 | 0.09042| 0.09335 | 0.00620 | 0.00923 0.10216 | 0.10510 | 84
6 | 0.10510 | 010805 | 011099 | 0.11304 | 0.L1685 | 0.11983 | 0.12278 | &3
7 | 0:12278 | 012574 | 012860 | 0.13165 | 0.13461 | 0.15758 | 0.14054 | 82
8 | 0.13051 | 0.14851 | 014648 | 0:14045 | 0.15243 | 0.15540 | 0.15838 | 81
0 | 015838 | 016137 | 016435 016734 | 017053 | 0.17853 | 0.17683 | 80
10 | 017633 | 017933 | 0.18233 | 018584 | 018835 0.10136 o.mm‘ 7
11 | 019438 | 010740 0.20042 | 020345 0.20648| 0.20052 | 0.21256 | 78
12| 021256 0.21560 | 0:21861 [ 022160 | 0.22475| 022781 | 020087 | 77
13 | 0.23087 | 023393 | 023700 | 0.24008 | 0.24316 | 0.24624 | 024833 | 76
11| 024933 | 025242 | 025552 | 0.23862 | 0.26172 | 0.26483 | 0.26795 | 75
15 | 026795 0.27107 | 0.27419 | 0. 0.28046 0.28675 | T
16 | 028675 | 0.28060 | 0.29305 | 0.20621 | 02038 | 0.30255 | 0.80573 | 73
17 | 030573 | 030891 | 0.81210 | 0.31530 | 0.31850 | 0.32171 | 0.82492 | 72
18 | 032192 | 0.32814 | 0.33136 | 033460 0 0.34108 | 0.34433 | 71
19 | 034433 0.31758 | 0.35085 | 035412 | 085740 | 0. 036397 | 7
20 [ 036307 | 036727 | 087057 | 0.37388 | 0,37720 | 0.38053 | 0.38384 | 0
21 | 0.38386 | 0.35721 | 0.39055 | 039801 | 0.39727 | 0.40065 | 0.40403 | 68
22 | 040408 | 0.40741 | 0.41081 | 041421 | 041763 | 0.42105 | 0.42447 | 67
25 | 042447 | 0.42791 | 0.43186 | 043481 | 043828 | 0.44175 | 044523 | 66
21 | 044523 | 0.44872 | 0.45222 | 0.45573 | 045024 | 016277 | 0.46631 | 65
25 | 048631 | 0. 0.47341 | 0.47608 | 0.48055 | 048414 | 048773 | 64
26 | 048773 | 0.40134 | 040495 | 0.49858 | 0.50222 | 0.50587 | 0.50953 | 63
27 | 05053 | 0.51320 | 0.51688 | 0.52057 | 0.52427 | 0.52798 | 058171 | 62
28 | 0.53171 | 0.53545 | 0. 0.54206 | 0.54673 | 0.55051 | 0.55431 | 61
2 | 055431 | 053812 | 0.56104 | 0.56577 | 0.56002 | 0.57348 | 0.57755 | 60
30 | 0.57785 | 0.68124 | 0.58513 LS0207 | 0.50601 | 0.60088 | 50
81 | 060088 | 0.604%3 | 0.60881 | 0.61250 | 0.616S1 | 0.62083 | 062487 | 58
82 | 0.62487 | 0.62892 | 063200 | 0.63707 | 0.64117 | 0.64528 | 0.64041 | &7
B3 | 0.64041 | 0.85355 | 0.65771 | 0.66189 | 0 07028 | 0,67451 | 56
81 | 0.6745L| 0.67875 | 0.68301 | 0.65728| 0.69157 | 0.69588 | 0.70021 | 55

. 85 | 070021 | 0.70455 | 0.70801 | 0.71320 | 0.71760 | 0.72211 | 0.72654 | 51
3 | 072654 | 0.73100 | 0.73547 | 078906 | 0.74447 | 0.74000 | 0.75355 | 53
87 | 075855| 0.70812 | 0.76272 | 0.76733 | 0.77196 | 0.77661 | 0.78120 | 52
33 | 078120 | 0.78598 | 0.79070 | 0.70544 | 0.80020 | 0.80498 | 0.80078 | 51
89 | 080078 | 0.51461 | 0.81946 | 0.82134 | 0.82023 | 0.83415 | 0.83910 | 50
40 | 0.83910| 0.84407 | 0.84906 | 0. 0.85012 | 0.86419 | 0.86020 | 49
41 | 086020 | 08741 | 087955 | 0.88473 2| 0.80515 | 0.00040 | 48
42 | 0.90040| 090569 | 001009 | 0:01633 | 0:92170 | 0.92709 | 0.03252 | 47
43 | 0.93252| 0.98797 | 0.04345 | 004896 | 0.95451 | 0.96008 | 0.96569 | 46
44 | 096369 | 0.97133 | 0.97700 | 0.95270 | 0.98843 | 0.99420 | 1.00000 | 45

B <t o o A e o IR B o R 90 V) B

! COTANGENT. '

278




THE CARNEGIE STEEL

COMPANY, LIMITHED.

=T

=E=is

| sares epugn zupss wuN

COTANGENT.

100 |

20 |

G s

50 | 60

11,0548
02553
795502
6.96823
G.19703

5.57638
5.06584
4.03825
1.59471
3.961065

3.068000
3.44051
32571
34740
2.87700

179174

1L.72047
165537
LAH002

1
153010
LAT330

343.77371 117188540 14,5805
10.10388 | 4296408

3818840
2054176 | 22.00877
s i34
13.19688 | 12.70621

10,7101 | 10.38540

9.00083 | 8.77659
777035 | 7.59575
682604 | 6.00116
6.0844 | 597576

LE5162| 1.84177
177955 | 176749

1.70001 | 1.6A766
164250 | 1.63185
1.56660

1.52M3 | 1.51084
L4641l | 145501

1.41061 | 1. -101!]5
135068

102355 | 1.01761

806 1560478
12.25051 (1182617 |11

36777
1.47040

10.07803
B.55555
742871
6.50055
5.87080

l M2
4.1125
3.82083
8.50557
B0z
8.18072
2.96004
2.79802
2.65100
251715
2.30449
228167
217749
2.08004

199116
1.90741
LE2006

175556

1.68643
L2125
1,536
L0153
L4548

139336
1.34323
L24511

101170

5. 08070 |68.75000 5 5

124158 2563625
2055 |19,08114

14.92442
.78817
BAH04G
726873
6.43484
B.76057

5.30028 | 5.22560
4.84300

477286
438969
4.06107
877595

14.30067
3005

0.51436
8.14435
711587
6.81375
5.07128

2.
2,464

40" | 30

|20 |

HERZES |
|

ggage 23 JdNdd zzEze

SERUL SRR S2RER

2558

'y
o

TANGERT.

.];;l:

274




THE CARNEGIE STEEL COMPANY, LIMITED.

%

:
1
i

=
=1
o

1 00295 | 0,00585
0.10433 | 0, 5 0.11:320

012187 | 012476 | 012764 | 0,13053
013017 | 0,14205 | 014483 | 0,14781
O.150643 | 015831 | 0.16218 | 0.16505

o, 0.17651 | 0.17987 o.:sem
019081 | 0.19366 | 0.19652 | 0,19057
| 0.20701 | 021076 | 021360 | 021644
| 022405 | 020778 | 023082 | 023345
|u.zuv= 02474 u_zr.;u‘oﬂm

| 025882 | 0.26163 ' 0.26443 | 0.2

027541 | 0,27843 | 028123 | 025400
| 03057 | 020515 | 0.297 | 0.50071
18 030002 | 0.31178 | 0.31454 | 031730
032852 | 033106 | 03538

=
-
3
=)
=
-
=
g

SRS zma
[~
=
%

2| 0842021 030475 | 034748 | 0.835021
21| 03897 | 036108 | 036379 | 036050
22| 087461 [ 0.87730 | 0.37999 | 0.35208
2| 039073 | 050341 | 039608 | 039875
2| 040674 | 0.40039 | 041204 | 041409

oim 0.42525 | 0.42788 | 0,43051
0.44008 | 04350 | 044620
043658 | 045817 | 046175

By
§
g7

| 0,50000 | 0.50252 o,m‘u,wﬁl

X 0. | 053484
05461 | 054708 | 054451 | 0.551M
055010 | 0.56160 | 056401 | 0.56641

0.57506 | 0.57833 | 0.58070

EENER DHE=E
=
d
=

o=
=0
e
=5
{—1-3
s
&2 3
Eﬂ
3
B
g2
g3
B

:-.:af:
=0
§§

&%
sePEs
is
SRk
=2
73
- E

0.68624
| 040165 | 0, mu's 0.64553 | 0.70001

M7 | 047204 | 047460 | 047710
044242 | 0,

0.01454 | 0.01745 |

02008 | 0053100 | 0,08450

0.00874
O, 11
0.13341

015000 |

010702
B.IS'A!I

ﬂ 20628 |
0,237

0.25320 | 0.2

0.51004
052408 |
05355
0558

010164 | 0.10453
011808 | 0.12187
013629 | 0.13017
0.15%54 | 015643
| 0.17078 | 017365

0.18705 | 0.10081 |
07

| 0.20°
0.22212 | 0.22495 |
0...’1!]“. 0.24192 |

LG0T
I 0.08426 | 0.08716

0.85505 | 025857 |
047101 | 0.37461 !
0,38805 | 0.89073 |

0.48575 | 0, -IW
0, hl!l) 0, I-‘HII ]

0.51254 ’0.51&!
05545 | am
| 05120 |

0,578 ll.aﬁﬂlll

A5 | 049718 | ’

05080 | 1 057119 | 057358

0.58307
050716
061107
062470

008 | 0.65832

0.065166
0GR
007773

5 | 0,040 | 0,025

0. 70208

0.38313 | 0.58779 ‘
05041 | 0.60182 r
0061337 | 0.61566
062706 | 0652032
0,405 | 0.64270

0,05986 | 0.65606
O.00607 | 066013
O,67987 | 0,65200

|ilT[Hh 0.7071 |

_B0' | B0 | 40’ | 30

20

|10 | o

QOSIXE.

16dd E2ERE Z2HRT |

b= e ol U

]

ES%

276




THE CARNEGIE BTEEL COMPANY, LIMITED.

- ’-

¢ | QOSINE, |
£ 0 |10 20' | 30 | 40' | 50’ | 60"

loouun’mocm 0.90908 ommﬁl 0.90093 nm 000085 |
Q99085 | 000970 | 099973 | 000066 | 000058 | 0.99949 | 0.99939
gm[ﬂmmﬁl 00017 | 096005 | 090802 | 0098758 | 090863

O.99847 | 0.99831 | 0.99813 | 0.99795 | 089776 | 099756
DAHT36 | 099736 | 0.99714 | 0.99692 | O.ANGS | 099644 | 0.99619

5 | N.90610 | 0.99504 | 099567 0.99510 | 0.99511 09482 | 0.99452 |
G| OB0452 | 099421 | 099300 | 099357 | 009324 | 0.90290 | 048255 |
7 0M9255 | 099210 | 0.99182 [ 09014 | 0.99106 | 099067 | 099027 |
0.090:27 | 088086 | 0.98044 | 0.98002 | 0,98858 | 0.98814 | 098764

0 008769 | U572 | 048676 | 0098620 | 008580 | 088531 | 0.98481
0.

0

G —0

10| 008481 | 098430

098325 |
1| OSLES | 098107 | 0.98050 | 0478682 | 0.970834 | 007875 | 097815 | ¥

12 | 097815 | 097754 0.07692 | 097630 | 0.97566 | 0.07502 | 07437 | 77

13 | 047437 | 097371 | 0.97304 | 097237 | 0.97169 | 0.97100 | 0.97030 |
14 DUTO30 | 0.96950 | 0.96887 | 096815 | 0.96742 | 0.96667 | 006505 & T

5 006303 | 0. 0.96363 | 0.96285 6126 |
16 06126 | 0.96016 | 005061 | 0.95882 | 095709 | 095715 | 095630
17 | 095630 | 0.95545 | 0.95450 | 0:95372 | 0.95284 | 0.95105 | 0.95
18| 095106 | 095015 | 004024 | 0.04832 | 0:04740 | 0:04646 | 0.94552
10 04552 | 094457 | 004361 | 0.94261 | 004167 | 091068 o.uauuu| 7

20 003969 | 043869 | 003760 | 0.83667 | 0.93565 | 0,93462 0.03358 |
21 | 083358 | 045253 | 05148 0.93013 0.492935 Gim? 0.42718 |

S 00135 001236 | 01116 0:00996 | 0.90875 0!]07-)3 IJUOEFH'

25 | 0.90631 | 090507 | 0.00383 | 0.90250 | 0.90133 | 0. ﬂCﬂIl? 0.80879 |
26 | 0LBUSTH | 089752 | 0.89623 | 0.89493 | 0.89363 | 0.80232 | 0.89101 |
27 | 080101 | 088968 | 0.88835 | 0.88701 | 0.88560 | 0,85431 | 0.85205 |
28 0,885205 | 0.88158 | 0.88020 | (.87882 | 0.87743 | 0.87603 | 0 87462
20 087462 | 0.8T321 | 087178 | 0.87036 | 0.86892 | 0.86748 | 0.86603

30 | OL86603 | 0.86457 | 0.86310 | 0.86163 | 086015 | 085860 | | 0.85717
31 OLB5TIT | 0.85567 | 0.85416 | 0.852tH g 3 !lé 084950 | 0,84805
0.

3 081505 | 081650 | 084495 | 0.84339 0.81025 | 0.83%67
B3| 083867 | 0.83708 | 0.83540 | 0.83380 | 083228 | 0830606 | 082001 |
5 |umm,n.:-m41 OS77 | ONIY | ORS00 | 03>
]

35 | 081915 | 081748 | 0.81380 | 0.81412 | 0.81242 | 0.81072 oﬂtm‘z
36| 0.80002 | 080730 | 0.50338 | 08038 | 080212 | 080038

| T0us | 079088 | 070512 | 079335 | 079158 | 078000 | 0. 7001
B 0TS0 | 07802 | OS2 | 081 0T8T | 078 | 077713
it 0.777]510.7753l 077347 | 077162 | 070977 | 0.76701 | 0.76604
40 | 070004 | 076017 | 076220 | 0.76041 | 0.75851 | 0736061 | 0.75471

41 | 0771 | 0.75280 | 0.75088 | 0.74896 | 0.74703 | 0.74508 | 0.74314 ‘
42| 074314 | 074120 | 073024 | 0.73728 | 0.73531 | 0.73333 | 073135 l
|

45 | D.T3135 | 0.72637 | 0.72737 | 0.72337 | 0.7237 | 0.7 ’]‘Nl 0.711%54
4 i D710 | 0.71732 | 0.71529 | 0.71325 | 0.71121 { 0.70016 i 0.70711

60 | 60 | 40’ | 80’ | 20’ | 100 | O
SINE.

278




THE CARNEGIE STEEL COMPANY, LIMITHED.

THE CARNEGIE STEEL COMPANY, LIMITED,

MANUFACTURER OF

BESSEMER AND OPEN HEARTH BASIC STEEL
OF ALL GRADES,

OWNS AND OPERATES THE FOLLOWING WORKS:—

Edgar Thomson Furnaces, - - Bessemer,
Duquesne Furnaces, - - - - Duquesne,
Lucy Furnaces, - - - - - Pittsburg,
Edgar Thomson Steel Works, - Bessemer,
Dugquesne Steel Works, - - - Duquesne,
Homestead Steel Works, - - Munhall,
Keystone Bridge Works, - - Pittsburg,
Upper Union Mills, - - - Fittsburg,
Lower Union Mills, - - - B Pittsburg,
Larimer Coke Works, - - - Larimer,
Youghiogheny Coke Works, - Douglass,
Scotia Ore Mines. - = = - DBenore.
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—AT WHICH ARE PRODUCED :—

Armor Plate.

Billets (1!4” up), Blooms, Slabs, Coke.

Ferro Manganese, Splegel-eisen, Pig Iron.

Forgings, such as Axles, Arch Bars, Links, Pins and other
Car Forgings, Connecting Rods, Crank Shafts, L.ocomo-
tive Frames, Eye Bars.

Plates for Boilers, Bridges, Ships and Tanks.

Rails, Steel, 16 to 100 lbs. per yd.: Steel Splice Bars, (plain
and angle,) for all sections of Ralls.

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.

—ADDRESS:—
GENERAL OFFICES;
Pitteburg; Carnegie Building.
SALES OFFICES;

Atlanta; Equitable Building.

Boston; Telephone Building.

Buffalo; German Insurance Building.
Chicago; Marquette Building.
Cincinnati; Neave Building.
CUleveland; Perry-Payne Building.
Denver; Peoples Bank Bullding.
Detroit: Hammond Building.
Minneapolis; Guaranty Loan Building.
New York; Bank of America Building.
Philadelphia; Harrison Building.

St. Louis; Glgbe-Democrat Building.
San Francisco; 268 Market St.
Washington ; National Safe Deposit Building.
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