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Preface to Fifth Edition.

In submitting this revised edition of STANDARD
Steel. CONSTRUCTION, it is our aim to put in concise form
such information as should prove most useful to Struc-
tural Engincers, Architects and Contractors.

‘We have thoroughly revised all data relating to steel
shapes manufactured by us, which shapes conform with
the standard sections adopted by the American Associa-
tion of Steel Manufacturers, omitting sections we no
longer make, and adding a few new shapes.

We have discontinued manufacturing corrugated
steel, but give on page 163 a table conforming with the
most approved practice.

We state in this edition the extreme length of beams,
channels, angles, tees, bars and plates which we are
willing to make, but we call attention that these lengths
might be exceeded in some special cases, and would in-
vite correspondence on this subject in cases where longer
lengths are imperative.

The Standard Specifications for Structural Steel, on
pages 223 Lo 231, are revised to correspond with those.
adopted, February, 1903, by the Association of American
Steel Manufacturers.

The permissible working shear and bearing for
rivets has, in many handbooks, been kept the same as
when in former times wrought iron was used instead of
steel, This is inconsistent with the balance of unit loads
which are universally used in proportioning steel struc-
tures. We therefore give, on page 220, a revised table
where the shear and bearing for rivets is given, which is
permissible for quiescent loads such as in buildings, and
on page 221, those for moving loads as in bridges, crane-
. ways, motor supports, or for similar purposes.

We have inserted data relating to chains which we
manufacture, pages 40 and 41. Also atable of wrought
steel pipe for steam, gas and water, which we do not
manutacture, forreferenceonly; and atable of the Metric
System compared with the U. S. Standard weights and
measures given on pages 299 to 308.

Pittsburgh, June, 1003
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STANDARD SECTIONS.
Steel Beams.
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0.50 TO 0.649

STANDARD SECTIONS.

Steel Beams.
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STANDARD SECTIONS.
Steel Beams.
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STANDARD SECTIONS.
Steel Beams.
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STANDARD SECTIONS.
Steel Beams.
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STANDARD SECTIONS.
Steel Beams.
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STANDARD SECTIONS.
Steel Channels.
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STANDARD SECTIONS.
Steel Channels, o
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¥ STEEL.
CAR TRUCK CHANNELS.
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STANDARD SECTIONS.

Steel Z Bars.
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STANDARD SECTIONS.
Steel Z Bars.
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EQUAL LEGGED TEES-STEEL.
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EQUAL LEGGED TEES -STEEL.




JONES & LAUGHLIN STEEL CO.

UNEQUAL LEGGED TEES.
STEEL.
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STANDARD SECTIONS.
Steel Angles, with Equal Legs.
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STANDARD SECTIONS.
Steel Angles, with Unequal Legs.
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JONES & LAUGHLIN STEEL CO. 21

 §pECIAL SECTIONS OF ANGLES.
‘Made to Order. Equal Legs. Steel.
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SPECIAL SECTIONS OF ANGLES
Made to Order. Unequal Legs. Steel.
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EQUAL LEGGED ANGLES.
Special Light Sections. Steel.
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SPECIAL SECTIONS OF ANGLES,
Made to Order.Steel.
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GROOVED STEEL.
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GROOVED STEEL.

A

G. 23
G. 26 1,76 t0 2.65 Ibs. :
0.65 |bs., » w ] -y
<1 s |
3 [ 3 r_-] g B
.;- \ -'E_ < 1 v f
H e — -
-y T
" .
: e g
G. 18 X a. 17 #
- 2.0 lbs. 2.25 Ibs. ir
x e
4. X ] | B 10 B
: TR D T i
O e St L e St 4
S
. G. 19 ik
! 2.8 Ibs ; 1F
2 ey ey 1:8 10 1.6 b8
| L TN %
i X R ; T
HEte et
G. 26 o L
1.45 Ibs. 2

G. 16
1.3 lbs.

R 1 Wi
;;Q 1.46 Ibs.
e R el
he-mm—t3g - -

1 .




JONES & LAUGHLIN STEEL CO. 5’3’1

MISCELLANEOUS SHAPES-STEEL.
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MISCELLANEOUS SHAPES,-STEEL.,
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MISCELLANEOUS SHAPES— STEEL.
CHANNEL TIRES
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MISCELLANEOUS SHAFPES-STEEL.
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HARVESTER TIRES.
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MISCELLANEOUS SHAPES.
HARVESTER SPOKES
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Cold Rolled Reaper and Harvester Finger Bars, -
Accurately Finished and Straightened.
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Hot Rolled Reaper and Harvester Finger Bars.
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STEEL T RAILS.
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CHAINS

Straight Link Coil Chain.
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Twist Coil Chain.
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For sizes, dimensions and notes on the above chains, see page 41.
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Sizes, Weights, Dimensions and Proof Tests of

CHAINS.

Chalns Manufactured by Jones &
Laughlin Steel Co.
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: I8 e fan] ooee] cne] oia] on ] B34 454(18.7]16.9] 837| 41{(18.5125.5
1 6 | 43{]16.0 [20.1 |28.1 124.0 || 35| 4%(15.2018.7 7}% 414(15.0/28,1
] o] R P IR R .ol 6| 414116.5/20,0 T34| 454/16.2181.0
1 G| 43{]19.0 (24.2 127.8 [28.7 | 61| 43{|18.8(22.6] 734 474(18.8]84.0
- 1 o) e T [FEETH ool B34 B [19.7[24.7]| 84| 514[18.8(37.2
i Tif| 51{[21.0 (28.9 [83.2 [84.6 | 674| 51|21.7]27.0] Bl4| B34 \21.2140.56
ol B U I T e .ooofl T | 5%4(28.0120.20 8341 554/28.8144.0
iy 1 Tr4| 53((25.0 (84.9 [30.0 |41.0 | Tie| 53;|25.8{81.6) 91| 574 /25.047.6
T ] ey SRR | It swwallnsudnsas fes el wons 054 6 (26.2i51.2
1 ] i e | et R RIS fohas B 614 [28.8(55.2
1 -l e RS RS (e 33.8/63.8
B | 1 e e P i) e 7 _185.807.56
| e T ) T T 714 38.8[72.0
B et s R s [ i 714 142.8/78.5
g b TH|46.0181.2
iea [y el wens| swwe] Sase 8 [48.886.1
i P LR i e B [50.0101.0

o Y

\ Test Loads. Twist Coil Chains are made in all sizes from o to
i | ﬁinch inclusive. Conveyor or Sprocket Wheel Chains are made

‘to any dimensions required, and in ordering give dimensions of
links wanted or preferably a sketch of same.

NoTEs.—Safe working loads of chains are one-half of Proof

F
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JONES & LAUGHLIN STEEL CO.

~

Method of Increasing Sectional Areas.

Dark portions represent the minimum sections,
and the blank portions the added areas.

! No. 4




JONES & LAUGHLIN STEEL CO. G‘\

Sizes Rolled by Jones & Laughlin Steel Co.

8&_ Rousps: D SQUARES.
Diam., | Diam., | Diam., | Diam., Side, Side, | Side,
Inches. | Inches, | Inches. | Inches. || Inches. | Inches, (Inches.
i L] 2 4 1
w8 B o H
T gg 1
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g H 1
4 11 8y 1
4 1 3 1
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3 1 ¥g $ b 1
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STEEL

JONES & LAUGHLIN

(_AH

Longest Lengths in'Feet of Standard Bars Rolled

by Jones & Laughlin Steel Co.
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JONES & LAUGHLIN STEEL CO. .

Flats.
14,12,10,  9,8%,8,
TH,T%.TX,7,6),6%,084,
6, 53, 5%, 54,5, 4%, 4%, } X { to2
4,87, 8%, 35, 8%, 8%, 34,
. 3%4,8,2%, 2%, 25 and 2%,
2%, 2%, 2, 1%, 13} and 13 X & to 1%.
144 156, 14 and 1% X i to 14.
Iy, 136, 1 and 1 X f to 1.
1, 1% and 1 X to %.
;‘ and 3 X 4 to 3.
7 X oy to oy
% X s 10 7.

Hoops and Bands.
VY XK.
10 X No. 9 to No. 4.
J" 9,8%, 8,7, 7%, 7, 6%, 6%,
ﬁ.ﬁ}{ b, 5and 4%,
s.s;s.ax 334, 83, 3% and 3% X No. 11 tox
3,27, 2) and 25 X No. 16 to ¥.
24,2, 2% and 2 X No. 16 to ¥.
17, 114, 1% and 1} X No. 17 to ¥.
13, 19, 1% and 14, X No. 18 to .
136, 14, 13 and 1% X No. 20 to ¥.
13, 15, 1 and }§ X No. 20 to ¥.
~ # and {1} X No. 20 to ¥.
i, }} and 5 X No. 20 to ¥.

‘»XNU. 11 to No. 4.

% X No.17 to 4.

Sizes Rolled by Jones & Laughlin Steel Co.
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(‘Iﬁ JOKES & LAUVGHLIN STEEL CO.

. SHEARED STEEL PLATES.
Sizes of Plates Rolled on 72~Inch Mill.

Width and Length of Plates in Inches,

Thickness L :
m’m'mm ﬂlﬂ 0 m‘n|n|m

No.1t || |10 180/ 192204/216/298/240/252 264
No.10 | 120/168 150192 204 216228 240/252 1264 276
No.9 ||120168/180 192 204/316/228(240 352|264/276

No. 8 120/168/ 180 192|216/ 228(240|252 264 276 288
% inch 120,192 204/216(228 2401264/ 288(312{336 360
Jy and i Inch |120]192 204 216/228/240(252 264/276/288/300

Jolnch 108 144 156 168 180/192(204/216/264(300 336
sidnch |.96/120 144156 180 192/316/240/252 264 276

Sizes of Plates Rolled on 108=Inch Mill.

§ .é ( Width and Length of Plates in Inches.
,a,g —— - E—— -
Eﬁ\sssamm‘mrqnssuwmismm

— === === IS0 27
X | 192 192/216/240 240 252/264/276/276 300 360|360
% | 193|192 216{240 252 264/276,285/300 312 360(360
34| 16811921240 240 240(300 300 360/360,360,360/360/360{360
e |[168/192{240 240/ 240(300 800|360(360 360 360|360{360(360
15 168]182240(240 240/ 300/300 360|360 360/360|360|360 360
Y | 168]192(216(216{240{300(300 360{360|360{360(360
5 1168(1922161216(240[300 300 360/360 360/360360
11 144]180/192/216/216/264 300 360(360|360 360(360
4 | 144]180(192/2161216/240 300 336/360(360(360/360
}}g 144/180/192/192/216/240/300 336|360 360(360/360

1441801192 1921216/240 240 300{336/360(360{360
1 144/180192/192/216/240 240, 300|336/360(360/360
1% 144/168/168 192 216/216/240/240/240
136 | - 144168 204/216/240/240,240
1% || I 144 180{192|204/204/204
138 - 144 168180 192(192/192
Lig | | 132 166168/ 192192{192
1% . 120 144{144|168[168] 168
2 ] | | |:-zo 120 renlma,lme.mu 156{156

| ]
The limit on flange plates will be 2,400 pounds.

.
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JONES & LAUGHLIN STEEL CO.

Elements of Standard Steel Beams

and Maximum Lengths.

.
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JONES & LAUGHLIN STEEL CO.

(o

Elements of Standard Steel Channels

and Maximum Lengths.
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JONES & LAUGHLIN STEEL CO.
Z BARS.
Size, Weights, Dimensions and Maximum
Lengths, Rolled by Jones &
Laughlin Steel Co.
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(Bﬂ JONES & LAUGHLIN STEEL CO,

~

TEES.

Weights and Dimensions of
Jones & Laughlin Steel Co.'s Tees.

Equal Legs.
g SIZE IN INCHES. THICKNESS OF METAL. g‘g'
& ,%?p_
¥ §
2 Flange, j Stem. Flange. Stem. Eg
T1 | 4 in | 4 in |xin tosgin. | Kin tosgin. | 14.00
T3 4 in. | 4 in. | NGintolfin. | Gin tolfin, | 12.00
T3 8Y in, 3gin. | fgin.to ¥ in. | fin. to ¥ in. | 10.40
T4% 8%in. | 8%in. | 34in to Jgin. | }Hin. to G in. | 9.8
TS % in. | 8 in. | Hin.toyin. | Hin to Sin.| 7.85
TG 3 in 8 in. | Jkin. to J5in. | f4in. to J5in. 6.60
Y 25 in. | W in. | 3in, to G in. | Min. to % in. 6.32
T8 2 in. 2 in. | fin. to 3 in. | {yin. to ¥ in. 5.40
T9 2 in. 2 in, | f&in. to ) in. in, to §} in. 4.62
T BYin. | 9K in. in. to 44 in. in. to g in. 4.12
Ti 2 in, | 2 in. | ¥in to & in. | i in, to & in. 3.50
™8 1) in, 13 in. | fyin. to Jy in. in, to e in, 2,53
T18 | 13{in. | 13in. | iin. to & in, | K in. to & in. | -8.00
T4 1% in. 1% in Yin. tn 4 in. | 1 in. to s in. 2.62
TI8 1% in. l' 1% in | fin. to 4 in. in. to 4 in. 1.9
T16 1¥ in. 1Y in. in. to & in. in, to & in, 1.95
T 1% in. | 1¥ in. in. to 4y in, in, to gy in, 1.5
TIR 1 in, 1 in. | in tn Jyin, in, to & in. L%
TI | 1 dn. [ 1 inl | Hin. to Jp in. | Myin. to gpini [ 0000
Unequal Legs.

TH0 84 in. 4 in | Bin. to fyin. | Kin. to &in. | 12.80
TS0 3y in. 4 in. | Hin to Jgin. | Jin. to J, in. 9.9
T8 | 5 in. | 24in. | Hinto fin. | Jin todyin | 11.2
T2 84 in. 8 in. | fin to ¥ in 7 in. to 14 in, 0,80
TS 8% in, 3 Cin. | Kin.to fyin | Hin. to fGin. | 0.00
e % in. 8uin, | ¥in, to Hin. | Min. to S in. B.50
T & in 845 in. v in to 14 in. | Jin, to 15 in, .00
T 255 in. IMin. | ¥in to & in. | ¥ in to % in. 3.90
TS 2% in. 2 in. | Jsin to Y in. | fkin. to }} in. 4.80




i & JONES & LAUGHLIN STEEL CO. 51 )

Longest Lengths in Feet of Angles, Rolled by
Jones & Laughlin Steel Co.

THICKNESS IN INCHES,
Size. ‘ i R R —————

Inches. 2
|5 1’-1'/{:‘5;“51'.1'/‘5:“8%“% tAE

8 x6 [..[..]..]..]..|e5|e5|65]|65]65(60]|56]52
6 x4 |..|..|..|..|65/65|65|65|65|65|60|55(52
6 x8% ..|..|..|..|65/65|65)|60|5651(47 44 40
5 x5 |..|..1..1..|e5]|65|65|65|65|65|60{55|52
5 x4 |..0..|..1..]65|65]65|65)63|59 (545047
5 x8% ..|..|..|65]|65|65|65|59|54|49 (45

5 x3 |..|..]..|e5|65]|65[65|57|52[48)43

4 x4 |..|..]..|54|54|54[54|47[42|89|34

4 x8x%|..|..|..|..|54|54|50[45]|41(89|85

4 x3 |..|..]..|p4|54|54|54|49]44 (40|36
334 x 824(50 50 | 54 | 54 |54 |54 |54 49|44 |40 |36 |

8% x3 |..|..|54|54|b4|b4|054|54 48 | |

834 x21%4| .. |..|54|54 54|54 54|54 50 ,
L 8 x3 |50|50(54]|54|54 (5454|5450

8 x214|..|..|54|54)|54 54|54 |

8 x2 |..|45|45|45(40|35 (81 |
934 x 93445 | 45| 45| 4540 [ 35| 81 | '

912 x9 |..|45|45]|45[45]45(85 '
sxxmi 45| 45|45 (45|45 |45 .

91 x 21 .. |45 45|45 40|35 :

9 x2 [45(45|45(45(45(45 45

2 x1% ..[85(85[35(85| |

2 xwg' 35(85(85(85 |

|
13 x 13¢(85(35|85(35 (85|85 | . ,

13 x 1|85 |85|35




o

R:\sm nmu‘:pi[:u-mm?l« foot correspondiog 1o thickness varying by  inch.

o2 JONES & LAUGHLIN STEEL CO,
WEIGHTS OF ANGLES
Equal ILegs
el NV VR T RN VN S S O O L Y
“ x8 B I W TN RN ECETY I R T EYY
6 xh S AR EEE R e R A R E A
% x5 ITEARTE EERY E) ETR AL XY )
4 =4 1.8 | 128 LARESELE S
5 x 8% o8| 1.1 | 124 | 0
a8y ERRRTA TR EEE AR EN AR TR
3 x3 8:3 LEIRLEIRIE S
2 x 8y v vl ies 4
e x| 8.1 8.1 41 )| 80| 50| 08| ¥
"y x 8y e | BT 40| 58] 61| e
2 =2 2.5 5.2 4.0)| 47| 58
M x1y 1.5 28| 28| B4 40| 46
Hexd| ns| ral sa| w9 34
Wiy | 12| 1| 20
1 xt | oA 18
Kx %| 08| o0
Unequal Legs
ol N I R S I R O O T TS BT O
LT ) 19,0 21,0 2.0 | 800 | 06,8 8.7 |06 | maf,
6 oxd 141|200 218|200 4|72
5 x3Y 171|180 | 906 =4 04,0 887
o x4 9178|105 01 |2y | B2
b ox¥y g 1081881198
5 =1 .| 15,7 | 1w | 18
x4 VLS| JT | 16.0) 17.3 | 185
4 x3 104|180 14.8]18.0
g xd 114 [ 125
B x 9y WA
oy xz3
g x1g | .. | A0
3 oxsy v | 48] B[ 6] 78] 08 .
i x3 51 41| 50| 50| 48| 7.7
=L 48| &7 | 4.5 53| 6.1| 0.8
e xik | e | 28
L R P :.si 40| 43| o) 80
o il 2] 28 -84 40
<2 <IN 1 R.Tl 33| 4w
"= K ey | EE
a x ¥ 1.0




JONES & LAUGHLIN STEEL CO. it
AREAS OF ANGLES
PN I 0 I O R R R
B8 | 0.0 | JOLES | R4 | BRBE | ISR (0408 1800 IAET (1073
5.00 (007 | 6| T | TET| Bad] AT | s
S48 |7.00 | T R4 M0D| BT
B |00 | A4)| B0 T4 T .
50| n0s| MO0 BL5| TO6| TE8
EM 58| RO| AM| T T
oo fom| sn| 8| ams| 7a2
447|400 BET| OE1
OB 46 | B0 B
438|401 | 508) Bde
A 409 | 408 BN S
B4 208| AN | Lo
3.0 | 3.08
1.90 2,00 2,63 | 3,00 | 3.8 | 3.6
178810240 .75 ( R.00
o] ones |9.900 2,05 3,00 [ 000 | 267 | 400 482
15610l am
1LIR e (e a) 8| 504 | 2,00
10210 208 .50
LT |17 s.m) 2.0
1,08 11,92 2.2 2,50
147|173 2.0| 208
.21 (1.8 1.9 L0
11618158 170
105 170 | 2.00
LIS 1.8a) 150
1.00 | 1.17)
087 1,08
1001137 1.50
0,54 0.5
O 1] e o4 n| ) s ) a8 sh| 4f| 48| 40| B3] ) 0] g4
00| a8 7| m| e8| s0f s | @) 4r) 2| B0 00| o4 0| TH| 5T
o) 6] 8] ga| om0} 30| a1 M) S| S| &) 68| | | m) Al on
g2 R =] el M| 40| 47| I M o ™| B B M| tw|Lm
Above table gives areas of angles corresponding to thickness varying by & inch.
Angles marked * are special.

o
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JONES & LAUGHLIN STEEL CO.

Separators for 6 to 15 beams are made of '4° metal.

CAST SEPARATORS FOR BEAMS.
Separators for 18, 20 and 21" beams are made of 5" metal

Separators for 5 beams and under are made of 3i" metal.
Separators with Two Bolts.

l'::";“:‘fn‘?“ THSTANCES, BoLts. WEIGHTS.
T Matle U Ll Uslitael | [eens
IS O B P §§s§ 5 |$528
o = = =1 uE . 8l = - = ""i
Bl ¥ | Wl 7w l.2d & |88 ? % 38%»5 £ | =535
B3 | 2]2e |55 |7 [Eu| 5|2 |58 3 |355s
-] o c o o -
z 5|8 B |2 |ER2E| 7 |E=iE
-— — — Famm—— TN et [— -3 ——_ il
In, Lbs.|| In. | In. ||In |In. |In, [[Lbs{ Lbs. |Lbs| Lbs.
2| B0 | 80 Hy | T ¥ |0 44| 0.25 | 20%; 5!
20| B-1 | 80 My | M § 10 ﬂE 451 0.5 | 24y 3
®|B2 | |[19% | 7 10 | sill 452| 025 |2
18| Basg| o6 || 1oy | exg |3 o | 8wl 8yl o |10 | e2x
15| B8 | 80 1 ™K |T |9 8% 0.95 |18y ‘l%
15| B8 | 60 12 (1374 § T 1|8 84| 0.8 | 124 1
15|84 |42 ||11% | 6 v | 1l 87| viss [ a1ig] 1
12| B-5 11 5 0] 7 8 0.25 0 1
1alie |angllos | 3113185 75NS | 038 | o8 18
Separators with One Bolt.
12/B-5 | 0 11 WO [ 1 0.12 1
12/ B- 6 | 813¢] 103 ﬁ "E’ 7§ 0 018 | 9 1}’:';
10 /B-7 | 40 11 (13 peoe | ¢ 1 0.12 T 1
W(B-7|% ||10%| 3% ﬁ e;”f :ﬁ oae | %l 1
9B-8 | 55 10 ﬁ Vesd] B 1 0.12 1
9/B-8 |2 Q;K‘ 5% ﬁ ﬁ§ Iﬁ 0.12 gx 1
B|B- 0 | 25 9 5 nsan) B 13| 0.12 .
8B 0 rrﬁ s§ i ﬁ odd It | ¢ 2?: “
T|B-10 | 20 b FelE| |- 1 0,12 4
TIB-10 | 15 gi} 4l v)}é ﬁg l§ 0,12 -ig H
6| B-11 | 17 4 wveal B 1 0.12 2
4| B-11 lﬁﬁ ;ﬁ 3y ;é ﬂ% 1 0.12 B§ g
5|B-18 | 14%)| T 3 o - 1 0.12 1
s|Be | ol 6y 44 }. | % lﬁ o | 1% {C
4|Bas | 7|l sz | sw ([ 3¢ ... essl| 134] 012 | 14| %
3iB-14 ] Byl By | 8 M | 45l y! 0,12 13 ¥

Minimum widths given. Separators can be made wider.




r JOKNES & LAUGHLIN STEEL CO. !5!.'5N
Standard Spacing and Dimensions of Rivet and
Bolt Holes through Flanges of Beams and
Channels and Connection Angles.
E
| e W B,
) a3 [T §
- : -
1 ?’ =] &
ﬂl STEEL BEAMS. STEEL CHANNELS. ANGLES.
4 | & |54 i 2 B4 ,""5..:
218 B5a|s|2]2 B2 B ||¥ [E5|c
. |y [e8 2l (88 iS¢0 8
2| o4 l5g o | B8 15l | [B5]E4]
2% (82| £ 2 |ls|& |82 |8 (5B 8
&ls (8% 9|5 (8|3 |59 5|5 (8 %% 5
dle Bsl e8| E)a|le [Bel & | & P 25|58
-
24 80. |3¢|4 |5315/45. || 2%| 55|66 |1 84
15 (38, %| 57
2 80. |x%|4 |55l > Bl Rl TR Y,
20 (65. |3¢| %] 53418 (81.56 |3 | 2K 534
i lss. 3] sul saell2 (B0 [l Loml® | 1 RX
), ] - ~
12 (20,5 (34| 1% 58(814] 1 12
15 180, (34| 834 6 |10 |25 5
3100 |5 | 34 55| 10 15 § ?}é auslisx| 7% (1%¢
5 [42. ' 5 I y
X W gl || 13¢] 5l | % [1x
12 [40. | ¥ 531l 9(18.25 3¢ | 136) 54 9| 5/ 1%
| 12 815 | ¥ | 25| 5%|| |16 05 3¢ | 17| 50, 23
' 10 (25. | 3¢ | 25 55l 8[11.25 3 | 1| 5k (20| # |13
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Notes on Standard Connection Angles for
Jones & Laughlin Steel Co.'s Beams.

The Standard Connection Angles for Jones & Laugh-
lin Steel Co.'s Steel Beams, illustrated on next page, are
designed for an allowed shearing strain of 10,000 pounds
per square inch, and a bearing strain of 20,000 pounds per
square inch on rivets or bolts, corresponding with an ex-
treme fiber strain of 16,000 pounds per square inch in the
beam. The minimum span length at and above which
the standard connections can be used with safety (the
beam being loaded with its full capacity) are shown in
the tables below. For shorter spans (the beam being
loaded with its full capacity) additional strength in the
connection should be made.

Table of Minimum Spans for
Jones & Laughlin Steel Co.'s Steel Beams for
which Standard Connection Angles may
be Safely Used with Beams Loaded
to their Full Capacity.

Section :-'.;?e \\-‘eL;E_m gg.g Section| s‘i;ic I“'e“i,grhl E“%
No. | Beam. | foot. _EuE q No. | Beam. | foot. 5«"..‘5
Ad B
BO [2¢in. | 80 [21.0( B 8| 9in. | 25 9.6
B1 |20 | 80 [17.0]|B 8| 9+ |21 8.6
B3 | 20 65 140||B 9| 8« |25 7.6
B2yl 18 | 55 [15.0||B 9| 8 |17 | 7.0
Bg (15 | 80 |12.6| B10| 7% |20 6.0
B8 |15 | %0 (12.0 || B10| 7 |15 5.6
Bd |15« | 60 |11.6 || B11| 6 | 174 | 6.6
B4 |15« | 50 |[11.0||B11]| 6 |12% | 6.0
B4 (15| 42 |106]| B12| 5 |14% | 4.0
B5 |12 | 40 | 86||B12| 5 | ox| 40
B6 |12 | 8i%| 7.6|B13| 4 |10% | 8.0
By (10 | 85 J10.6| B13| 4 | 7% | 8.0
Tl 1015 25 9.0
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STANDARD CONNECTION ANGLES.
For | Beams and Channels.

e == A s, ik S
For 21 L's lb 0 0 o 0 0}}————‘ uust.-pt'u.
- =i : Wilzghi 334 The.

. 0

1 2

"'
1113-393-r3-|b3-9\-| ,.

‘ﬁh
' ) FI  Jr Re,
Foruanis | ¢ & & & & “Axdx % Le1-8lg,
b i Waelght 32 [bs,
T T L T
IO LA O AL
()
1!‘11 \
v . "'" » L L ' ~
For 1 L'n& [ Gxhx L-0-10% Ig
* b : Welght 28 The,
PP M TV
IK" -

" " L ru
Oxd4xh L-0-8 Ig.

For Lo & L
1 Wolight 219 Ibs.

L " H r o
Gx4xK L-0-5lg.
Walght 13.8 Ibe

For 759 & 10 L's & [.'8

w " .’ 3 ~ " o " -
Fori&ol's &[.'s . Gx4x % L-0-30g
! \ Welght 8.2 Ibe.

m,*‘r
For3'& i1 & s i fxeee
] -%e Welght 5.6 Ibs.
- (L
Hw a W Py

All Holes for 3{" Bolts or Rivets,
The Weights of Connections include Shop and Field Rivets. J
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Bearing Plates for Beams and Channels
on Brick or Masonry. "

- 7 SaFg BEARING
= VALUES IN TONS
SIZE OF ? SIZE OF ; | ﬂ‘:ﬁﬁ f{: r(r;;
BEAMS OR ° BEARING &
: v B L8 % B
CuaNyeL. | 2 PLATES. 2 E; L.;.':; E%
- = =3 o
a _ﬁ_ i Ih_s-'.- 5 = A
R N el I oy
T &S| ¢ | X 1 5 | 1.8 | 2.7 | 45
vaant 187 e xcarseser| o)
TES | g g e | 32| 48 | 8.0
’ o | 8 |8 12 K" | 14 : |
0" & 10 8 | 8"X12°% %" | 20 4.8 7.2 | 12.0

" 127 [12"X12"X %" | 2
12" 81.5 1bs. 12" 12°x12°% 3" | 8

L=
-3
]

.2 110.8 | 18.0

12° 40 1bs, il il
1 197 12" %16 % " | 41 ,
&u-P1& 15° [ yor 10 516 xct? | 54 | 9-8 | 14:4 [ 24.0

15" 197 |12 18" X 3" | 46
60 & 80 1bs. | 12" 12" X18°%1* | 61 |10-8 |16.2 | 27.0

1827 |16 j1erx10°x1” | 78 [12.8 |19.2 | 82.0

Above bearing values are based on the following table :

Allowable Iond on brick work, 100 1bs. per square im:h.
* 1st class work, 150 1bs, *
L [ e mMDﬂr}" w, lb& L " 0 . .

Use the thicker plate for bearing values exceeding those given
under common brick work.

When end reaction expeeds the nl)-we safe bearing values,
special plates will be provided, 20 and 24 beams will usually
require special calculations.
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50

BUILT COLUMN SECTIONS,
Dotted Lines Indicate Lattice,

Fig. | Fig. 2 Fig. 3
Fig. 4 Fig. b Fig. 6
Fig. 7 Fig. 8 Fig. 9
E i ”1 .‘s‘.
it -.-.E..Jk
Fig. 10 Fig. 11 Fig. 12 Fig. 18
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LARIMER COLUMNS - STEEL.

'
»
|
'
'
!
]
1
|
i
1
1
|
1

LG 1
95% to 1317 Ibs.

"

mm=—e——————-16 8boUt -~ =m=em——

S 2 o
S

\

D

N

Romm = o= == -16 about-—— === ===
e
i 74Y, to 101% Ibs.
| ;
2
X/
]
o !
L _i
Bl I e :
R-—rmmm s 18 Bbout-————=——1 5

See pages 198 and 1M for safe loads and exact dimensions.
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LSCH [ LE ol
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L See pages 19 and 197 for safe loads and exact dimensions.
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JONES & LAUGHLIN STEEL CO.
PITTSBURGH - CHICAGO.,

Steel Construction, Showing =
Fireproofing dnd Connections
for Larimer Patent Column.
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LARIMER COLUMN.
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LARIMER COLUMN.
Showing Method of Concealing Pipes, Wires, Etc.
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CONNECTIONS FOR LARIMER COLUMNS.

4'x 3% 3L

4x8x¥ Ly
4 = 8"x 36"1.
4"x 3" 3L
Cast Iron u
'Etock L 34 Cap PI
4% 6% 56 L

oo 8% 3"x 36"
10} x 36 Filler Sllﬂ':rwr” {
|2-3"x 8" 6"1- 4 %11 296
Stiffener

Bent Pl.
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Connections for Jones & Laughlin Steel Co.'s

Standard Z Bar Columns.

The number of tons indicated denote the t.ncl reactions of
lond on beams for columns of & metal and above
reduce them by 156 per cent.

1 for 11" metal

SIZE AND WEIGHT OF UATEF

o of :lc o Tollof TolTok
! ! i ; -
g | X 5 | |2 2 | |2 2
% O % T S O OE [«] B (]
! I h
5 io Ui lo (o] o} o| lo
5 [ledatichel | @fuintel | [efiicle]| | o]l ic]el
| : @ o | @ ol | @ @)
iol |of ollo @lollof®] | {2llo] lofl®
d [ of (1ol | lol || e
ollo ollo ollo Olio| o}l ©|
o ©
Reaction]| 4.4 Tuns_ 8.8 Tons 17.7 Tons 26.5 Tons

1AL FOR CQNNEUTIDNB

k Waeight

BILLOF |Ziséx3xd-iot L4 xaxg-ist” [taxaxjaiy [1rLexaxg- IR
MATERIAL |4-LRiveTs ngl!I‘.l 1" |reaxexdalt’ | etexe x3al”
FOR ONE 0=} RIVETS L83 XM n;ll,, TLsaxaxg-1iay’
CONNECTION 2FILLE 3 X308 2 !-ml.znau—-o’qﬂ
10-4 vers 14-FRIVETS
_Welght | 20.5 Lbs. 26.5 Lbs. 455 Lbs. | 64.5 Lbs.
-
£
) 8
T
L]
€
$
%
g
»
Reaction 8.8 Tons 17.7 Tons
SIZE AND WEIGHT OF MATERIAL FOR CDNNEOTIONS
it 2184 X3 X)-08" TLAXB X308 [1-L4xaxi-00 4 |Laxa x5-0-8"
MATERIAL [+-3FIveTs |1ax4xlws TLeX4XE-08" f1-La x4 x2-o'"
FOR ONE o~ RIVETS 2-Ls 4 X8 x2 u-n‘- Flaaxaxiaiel®
BONNERTION 1- nl.ux.-o-l 1-FILL 3 x—*-o—n»
10-3 RIVETS ld-*mra
13 Lba. 17 Lbs. 41 Lbs. 57 Lbs, J
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Details of Splices and Connections for
| Beams to Z Bar Columns.

[Cll0G0e o o

44 Tons, 8.8 Tons. 17.7 Tons. 26.5 Tons.
| For 52, metal and above.
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FIREPROOF FLOORS.
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~

Fireproof Floors, Partitions,

_#7"| Ceilings and Roofs.
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General Detalls of Floors and Connections,
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GENERAL NOTES ON FLOORS AND
FIREPROOFING.

Floors.

Examples of Girdersand Joists and their connections,
as they most commonly occur, are shown on page 73,
Figs. 1, 2and 4, although we occasionally have cases where
a large beam frames into a smaller beam, as in Fig. 3.
In order to get the necessary strength in such a case as
this, the most simple method is to use a stirrup as shown.
Girders consisting of two or more beams side by side, as
in Fig. 4, should be connected by means of cast-iron
separators, using either 1-bolt separators or 2-bolt sepa-
rators, according to the size of the beams. These sepa-
rators in a measure hold in position the compression
flanges of the beams, preventing side deflections or
buckling. They also unite the two beams and cause them
to act in unison as regards vertical deflection. It is
better to have the separators near the supports and
spaced at regular intervals of about 6 feet, Cuts of
separators are shown on page 73, Figs. 5 and 6. For
weights of separators for different sizes of beams, see
page 54.

Figs. 1, 2, 8 and 4 show different methods of framing
joists into girders. Figs. 1 and 2 represent the joist
framed into single girders, with standard angle con-
nections, flush either top or bottom as the case may be.
In this case the girders are of a greater depth than the
joists. Fig. 4 represents joist framed into double girders,
flush top and bottom.

In this case the joists are of the same depth as the
girders, connection being made as before with standard
connection angles. Fig. 8 represents a large beam framed
into a smaller beam, or a beam of less depth, reinforced
with a stirrup as explained above, Joist or floor beams
should be placed about 5 or 6 feet center to center.

Information regarding standard sizes of connection
angles for the different sizes of beams is given on pages
56 and 57. The anchors shown are on the wall end of
the beams and are imbedded in the stone or brick work,
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thus tieing walls together. Tie rods used for floor beams
are usually made of iron § inch in diameter, and should
be spaced about 6 feet apart.

Fireproofing.

During the last decade great improvements have
been made in the methods and materials employed for
the interior construction of buildings; especially is this
the case in floor arch filling between the structural steel
frame described above. A few years ago brick arches
and corrugated iron and concrete arches were universally
used where fireproof filling was desired. These systems
were deemed suitable so long as buildings were erected
of ordinary heights, but on account of their weight were
necessarily discarded upon the advent of the high build-
ing era.

The most modern system now in use for floor arch
construction consists of hollow fire clay or porous tile
designed in various forms and laid in place between steel
beams. ;
The Pioneer Fireproof Construction Company of
Chicago were among the first to introduce the hollow
burned clay methods of floor construction, and we are
indebted to them for the description of the various
methods shown by the illustrations on pages 71 and 72.
The best system of arch for a given building can only be
determined by the conditions that may exist, and as the
size and form of the structure, as well also as the purpose
of use, have an important bearing upon the details of the
fireproofing, it is only attempted herein to describe a
few of the more recent forms of floors constructed, with-
out recommending any specific one,

On page 71, Fig. 1is an isometrical view of the most
modern form of floor arch, generally known as the ‘‘end
section arch.” The separate tiles in thisarch are set with
radial joints; the tile resting upon the beam has its per-
forations running parallel with the beams, but all the in-
termediate tile have their hollows running at right angles
to the beam, thus placing each sectional inch of the tile
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_in compression, and by this means making it possible to
obtain the maximum amount of strength with the mini-
mum amount of material. The tiles in this arch, being
molded as nearly as possible in the form of a beam, are
thereby greatly strengthened, and when set in place in
the building the top and bottom projections. or ' flanges,"”
when in contact, admit the passing through of the tie
rods in the cavity formed between the flanges, without
necessitating the cutting of longitudinal webs, usual in
the less modern form of arch shown in Fig. 2. Floor
arches are generally designed to fill the space between
the beams to within one inch of the top, and are set one
inch below the soffits, thus allowing the bottom flange of
the beam to be protected from fire by a ** beam tile” one
inch thick, held securely in place by the V-shaped pro-
jection of the **abutment " tile on each side of the beam.
The ‘end section " arch is made for any sized beam up
to 15-inch. Should a 20-inch beam be used, the abutment
pieces are formed to suit the flange of the beam, and the
6-inch space from the top of the arch to the top of the
20-inch beam is then filled in with a light hollow flat fill-
ing tile. It isdifficult to determine the most economical
depth of beam for floor construction unless all the data
of the existing conditions be at hand. With the floor
arch filling, however, it is generally accepted that from
9-inch to 15-inch deep beams give the best results. The
span of the floor arches necessarily varies according to the
framing of the steel work. It is not uncommon in practice,
where the ** end section " arch is used, to set the same in
place between beams spaced 10 feet from center to center,
though this span should be accepted as the maximum for
arches 12 inches in depth or more only

A great many tests have been made as to strength of
hollow tile arches, both by still load and falling of heavy
weights, and in every case the ‘* end section " method has
demonstrated its greater efficiency over the older systems,
The usual manner of setting tile arches is by the use of
portable scaffolds formed of 2¢ 10 plank, supported under-
neath by ** center stringers,” which in turn are carried

by bolts attached to cross pieces resting on the tops of the

\
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beams. After the tile arches have been set in cement
mortar for thirty-six hours, the center scaffolding is re-
moved and the tops of the arches are then filled in with
cement concrete to the required level, 2 X 4 wooden
sleepers being bedded in the concrete to afford nailing
surface for the wood flooring; or if marble or mosaic
flooring is required, the wood strips are omitted.

Fig. 2 illustrates an average of the old style method
of floor arch construction. This system has been exten-
sively used, and with generally satisfactory results, Its
application is identical with the description given for
Fig. 1, but as the hollows in all the tiles forming the arch
run parallel with the beams, not over twenty-five per
cent. of the sectional area of each tile is in compression.
Hence, to obtain the required strength for the loads
imposed, it is necessary to increase the thickness of the
web and shell of the tile, thus increasing its weight. A
comprehensive example of the relative strength of the
“end system,” as compared with the older methods,
would be clearly illustrated by applying a pressure upon
an egg endwise or upon its sides.

Table of weights, etc., for various sizes of Fireproof
Floor Arches: .

Depth of Arch, | Description. | bun?:,gp‘;g s‘:‘:’;’rzg : oo:..
T-inch. Standard. 50 25 pounds.
8-inch. L8 5 6" 20 fl
9-inch. End Section. il 25 "

12-inch. o 10° 0" ay .
156-inch. 58 TS a5 e
5-inch. Segment. 16' 0° s
6-inch. 5 2007 BB

The weights given above do not include the concrete
filling on top of arches. The safe span given for segment.
arches contemplates a rise of not less than 1} inches to the
foot run. Should a greater rise be permissible the span
could be increased proportionately.

\ J
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Fig. 8 illustrates a hollow tile arch between beams
with a segment soffit and flat top. This form of arch
has been extensively used in breweries, warehouses, ete.,
where the necessity for a level ceiling did not exist.

Fig. 4 represents a segment hollow tile arch set in
place between beams spaced 18 feet from center to center,
The tiles forming this arch are 6" X 6" square with outside
shell § inch thick, and center web £ inch thick. This
form of arch costs less than the flat systems shown in
Figs. 1 and 2, effecting as it does a considerable saving
in steel beams. Its use is becoming general for ware-
houses, malt houses and also office structures, although
great care is necessary in the arrangement of steel fram-
ing to anticipate the thrust by the proper distribution of
tie rods.

Fig. 6 showsin detail the abutment piece completely
inclosing the steel beam, also the concrete filling in
haunches cored out with metallic cores to lighten the
weight of the floor; the wood strips are shown imbedded
in the concrete, same as described above.

Segment arches the sizes described have been built
of G-inch tile with a span of 18 feet, having 14 inches rise
in the center, and tested to carry 300 pounds per foot,
with factor of 6 for safety. Segment arches of 5-inch
and 4-inch thick tile are used for smaller spans, and effect
considerable saving when a level ceiling is not essential.

Fig. 5 shows method of fireproofing a beam or girder
built in a floor that projects below the ceiling line. When
desired, special formed tile can be made to suit the out-
line required for ornamental cornices, etc.

On page 72, Figs. 15, 16 and 17 illustrate single and
double isolated steel girders inclosed with fireproofing
material, and finished out to the plaster line. On same
page, Fig. 9 illustrates method of constructing mansard or
flat fireproof roofs. For this purpose tees of the required
weight are used, spaced 18 inches from center to center,
Between the tees hollow tiles 12" 18" are bedded in
cement mortar and left ready for the weathering. On
steep pitched and mansard roofs the porous tiles are
preferable, as the slates or roofing tiles can be nailed

J
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directly to the same, Fig. 10 illustrates a fireproof ceiling |
constructed by a combination of steel and tile. The main
supports are constructed of 3 X 3 angles spaced 6 feet
from center to center, punched at regular intervals of
12-inch centers, with triangular holes of sufficient size to
permit 1" X 1" tees passing through the same. The 8x3
angles are supported by rods of the required length from
the roof rafters at intervals of 8 feet. After the 1"x1" *
tees are set in place § inch thick flat tiles with grooved
edges are set in place between same and the under
surface left ready for the receipt of the plaster. This form
of fireproof ceiling is sufficiently strong to bear the
weight of a man, but should not be used if required to
carry anything but its own weight. :

Fig. 11 shows tees and tile construction suited for
ceilings or attic floors of fireproof buildings. The tees
are spaced 16 inches from center to center, 8-inch thick
tiles being bedded between same; the soffits of the tees
are protected with a slab of tile. A thin coat of cement
mortar spread upon the tops of the tile leaves a finished
surface suitable for attie floor. Figs. 12, 13 and 14 illus-
trate three different forms of fireproof covering applied
to Larimer's Patent Steel Columns. These tiles are
molded to suit any size or form of column, and are
secured to each other with steel clamps, and to the
column with suitable fastenings., Any form of steel
column can be fireproofed in a like manner,

By fireproofing the Larimer column as shown, a
channel or duct between the column and tile is formed,
thus allowing ample space for all pipes, etc., to be carried
up through the building without increasing the exterior
dimensions of the column,

Figs. 7 and 8 show an isometrical view and plan of
\ hollow tile partition. These tiles are manufactured from
2 to 6 inches thick, and are 12 inches square. They are
laid in place in cement mortar, joints being regularly
broken in every course. Steel clamps are used to tie the
tiles together whenever the walls are of unusual heights.

\ J
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In addition to the well-known systems of terra cotta and
hollow tile construction, we show on pages 74 and 75 examples
of one of the standard systems of concrete construction and
different methods of building fireproof partitions under what is
known as the expanded metal system of fireproofing. This
system is well beyond the experimental stage, having been used
in different classes of buildings upwards of eight years in dif-
ferent cities of the United States,

Page ™4, Fig. 1, shows a method of construction where the floor
beams are dispensed with and heavy channel irons substituted in
their stead, These channel irons are sprung in arch form from
girder to girder, and are spaced generally about 4 feet on centers.

Concrete is filled on top of these channels by means of center-
ing, and over the whole structure is then laid a plate of concrete
of the required thickness, in which are imbedded sheets of ex-
panded metal,

The cut shows the construction very clearly.

Fig. 2 is in all respects similar to Fig. 1, except that the
channel arches are left out and the floor beams are spaced from 5
feet to 8 feet on centers.

One half of the cut shows the method of floor construction
giving paneled ceiling effect, and is the type generally used in
warehouses where flat ceilings are not especially required.

The other half of the cut shows the method of construction to
give flat ceiling effect. This is accomplished by attaching small
channel or angle irons spaced 12 inches to 10 inches on centers to
the bottom of the beam with malleable iron clamps, to which the
expanded metal lathing is attached with No, 10 annealed wire, the
spice between the ceiling and the floor plate being used to conceal
the pipes, speaking tubes, and electric wires. This method is
generally used for office and public buildings, schools, ete,

This system can be made to carry almost any weight that
may be imposed upon it by simply using a thicker concrete plate
and a heavier form of expanded metal. The usual requirement
for a warehouse load to carry #50 pounds live load would be a
plate 4 inches thick, with one sheet of No. 10 gauge, 8-inch mesh
expanded metal.

Fig. 8 shows the common type of floor used in apartment
houses, office buildings, ete. =

This system is generally used where 5-inch to 7-inch beams
are used spaced about 4 fect on centers.

This is a very economical system, as it gives a flat ceiling
effect without the additional expense of furring and lathing.

This system may be used on floors where not more than 150
pounds per square foot, live load, is required,
© Page 75, Fig. 4, shows a very light and cconoimical method of
construction for partitions.

The studding is made with two bars of light angle irons
riveted together with pieces of strap iron every 2 or 8 feet, and

expanded metal lathing tied on both sides with annealed wire,

\. e
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This affords an air space of 3 or 4 inches, depending upon the
width of the partitions, in which the piping may be concealed as
shown in the cut.

It has a unique advantage, possessed by no other partition, in
the fact that the pipes may be run either vertically or horizontally,
as may be desired,

Another advantage possessed by this partition is the fact that
it may be plastered with common mortar, the framework being
made very rigid and stiff.

Fig. b shows detail of framing around door openings for these
partitions.

Fig. 6 shows the well-known type of solid partition which has
been in use throughout the United States for over ten years.

This partition is so well and favorably known that no explana-
tion is necessary further than to say that the studding is made of
light channel or angle irons, generally three-quarters of an inch,
set about 10 inches on centers, on one side of which expanded
metal lathing is securely tied.

It is then plastered on both sides with any one of the patent
hard mortars to a total thickness of 114 to 2 inches.

Fig. 8 shows a method of fireproofing Larimer columns.

Angle iron uprights are placed at each corner and expanded
metal lathing is then bent around and securely tied. Plastering
is then applied in the usual manner,

Fig. 9 shows the method of fireproofing % bar columns.

In this method a double air space is secured which is con-
sidered preferable by many prominent engineers. This method
may be employed on Larimer columns also,

Fig. 10 shows the method of fireproofing round cast-iron
columns.

The lathing in this case is tied on as tightly as possible to the
column, the peculiar shape of the strands giving it ample set-off
s0 that mortar will be securely keyed on the back.
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GIRDERS IN BUILDINGS.

In the design of a building cases may occur where a
single Beam Girder will not answer. It may be found
desirable to increase the lengths of the spans so as to
reduce the number of supporting columns to a minimum,
or it often occurs that heavy concentrated loads, such as
vaults, brick walls, etc., will render single beam girders
inadequate. Various forms of girders may be used in
such cases. Where the ends of the girders rest upon the
wall, bearing plates should be used to distribute the
pressure over a greater surface, and thereby prevent the
crushing of the material in the wall directly under the
girder.

The allowed pressure per square foot for brick work
should not exceed six tons, and for stone twelve to twenty
tons, according to its character.

For spanning openings in brick walls, girders com-
posed of two or more I-beams connected by bolts and
separators are most commonly used.

The probable line of rupture where the bricks have
been laid regularly, if the girders should fail, will be
found to be inside the sides of an isosceles triangle, whose
base is the span, and whose height is one-third 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 pounds per
cubic foot, the weights per superficial foot for different
walls are as follows:

For 9" wall . : : . 84 1bs.
enagn. e : h . 125 LS
A (1 BRI : . £ e Gl
L 4 k X 205
LS T g : ; o R4
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EXPLANATION OF TABLES.

Jones & Laughlin Steel Co. Sections.

These tables have been in some cases only calculated
for the lightest weights to which the section can be
rolled,

The tables on pages 90 to 109, for Beams and Chan-
nels, give the loads which a Beam or Channel will carry
safely (distributed uniformly over its length) for the dis-
tances between supports indicated. These loads include
the weight of the Beam or Channel, which must be
deducted in order to arrive at the net load which the
Beam“or Channel will carry. On pages 111 to 114, and
180 to 194, will also be found the safe loads for other
sections and girders.

The values given are based on a maximum fiber
strain of 16,000 1bs. per square inch for Beams and Chan-
nels, while for other shapes 12,000 1bs. has been used.

It has been assumed in these tables that proper pro-
vision 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 strain allowed
should be reduced as per table, page 88.

In some instances deflection, rather than absolute
strength, may become the governing consideration in
determining the size of beam to be used. For beams
carrying plastered ceilings, for example, it has been
: found by practical tests that if the deflection exceeds
s4u of the distance between supports, or ¢ of an inch
per foot of the 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

J
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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 reguired span; the
result will be the requived load.  See example 117 on
pag ¢ 88.

A table of deflection of Jones & Laughlin Steel Co.’s
sections is given on page 8J. It may generally be as-
sumed, 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 J; of the distance between supports (§ inch
per foot).

Inasmuch as the carrying capacity of beams in-
creases 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 con-
form (as clear height, etc.), the above cases of extreme

. deflection will rarely be met with in practice.

As the deflection of beams is not very uniform either
in Iron or Steel, the question of the relative deflection of
Iron and Steel Beams can be decided only from the
average results of a large number of tests. Such experi-
ments as have been made, though insufficient in number
to be conclusive, indicate that a Steel Beam will deflect
slightly less than an Iron Beam of the same section,
under the same load, in about the inverse ratio of the
moduli of elasticity for these materials as generally
assumed, or say as 14 to 15.

The tables on pages 115 to 162, inclusive, for 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 proportionate to the loads;
therefore, for a load not given in the table, as, for in-
stance, 200 Ibs. per square foot, divide the space given for
100 1bs, per square foot by 2, etc.
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EXAMPLES OF APPLICATION OF TABLES.

1. What will be the most economical arrangement of
floor beams and girders for carrying a load of 150 1bs.,
including weight of floor, assuming the floor to be sup-
ported by brick arches resting between the beams and
carrying a plastered ceiling below ?

Answek: The spacing of floor beams for brick
arches, as stated above, should not exceed 6 feet, Refer-
ring to page 135, we find the deepest beam corresponding
to this space (above horizontal cross lines) to be a 9"
beam, 21 lbs., with a length of span of 15 feet. The
girders to which the floor beams are framed should, there-
fore, be spaced 15 feet apart, and from the table we find
that a 15" beam, 50 lbs., 18 feet long, will answer. The
relative cost must be determined by the circumstances of
the case, Z ¢., length of columns, etc. The headroom
required may render it necessary to use a double girder
of shallower beams, say two 107 beams, 25 lbs., 15 feet
long.

II. What size and weight of beam 19" 6" long in
clear between walls, and therefore 20 feet long between
centers of supports, will be required to carry safely a
uniformly distributed load of 16 tons, the weight of the
beam included ?

Answer: From the table for safe loads of beams, a
15" beam, 42 1bs., will carry safely, for a span of 20 feet,
15.71 tons, or .20 tons less than required in this case.
Therefore, a beam of this size and weight will be sufficient
to carry the load. Otherwise use beam weighing 45 lbs.,
which will carry 16.29 tons, '

IIT. What load uniformly distributed, including its
own weight, will a 15" beam, weighing 50 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 beams we
find, at the limit indicated for plastered ceilings, that a

. g
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157, 50 1b. beam will carry safely a uniform load of 13.82
tons over a span of 25 feet. In order not to give rise to
undue deflection, the safe load for a 80-foot span, accord-
ing to the rule given on page 86, will be ;
13.82¢ 257

30¢ =19.60 tons.

BEAMS WITHOUT LATERAL SUPPORT.

Proportion of Tabular Load
forming greatest safe load.

Length of Beam.

20 times flange width. Whole tabular load.
3" wi " 0‘/10 e 0
40 e wh 8/10 . 8
50 wi i 7/]0 i “
60 L) o 8/10 o w
70 e o 5/10 o o
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Deflection Coefficients for Different Shapes
Given in 64ths of an Inch.

~ DISTANCE BETWEEN SUPPORTS IN FEET.
Coeffi-
cient

I
Index.| o 8 ! 10 } 12 14 | 16 ‘ 18 20 22
| ;

843.0 | 424.0 | 513.0

106.0 | 152.5 | 208.0
D08.0 | 11,0 | 4005

C |8s0| 880 ,
; 530 | 8.0 19.0| 162.0

DISTANCE BETWEEN SUPPORTS IN FEET.

24 | 26 | 28 | 30 | 32 34 \ 36 38 40

,' 58,0 | 1085.0 mninmo 1590.0 | 1685.0
|748.0| 80| o67.0| 1073.0| 1196.0 | 1884.0

C | 610.0|716.0 | £30,5
C’ | 477.0(559.0 | 649.0

The figures given opposite C and C’ are the Deflection
Coefficients for steel shapes subject to transverse strain
for varying spans, under their maximum uniformly dis-
tributed safe loads, derived from a fiber strain of 16,000
and 12,500 respectively, the modulus of elasticity being
taken at 29,000,000.

To find the deflection of any symmetrical shape used
as a beam, under its corresponding safe load, divide the
coefficients given in the above tables by the depth of the
beam. This applies to such shapes as beams, channels,
ete. For those shapes having unsymmetrical axes, such
as tees, angles, ete., divide by twice the greatest distance
of the neutral axis from the outside fiber.

Example: Required, the deflection of a 10-inch beam,
25 Ibs. per foot, 20-foot span, under its maximum uni-
formly distributed safe load of 6.51 tons as given on page
98. The above tables give 424.0 as the deflection coef-
ficient; dividing this by 10 gives 42 as the required
deflection in 64ths of an inch. For deflections due to
different systems of loading, see page 165.

3 J




e

a0 JONES & LAUGHLIN STEEL CO. \

.

Safe Loads, Ur}lformly Distributed, for
Jones & Laughlin Steel Co.'s Steel Beams.

In Tons of 2,000 Ibs.

21-INCH BEAM, STANDARD.

Il a8 B |
14 tha | &

100 05 a0
1bs. 1bs. 1bs.

Distance in
feet between
supports.

-_ ] |
10 |105.82 |102.18 | 99.04 | 95.90 | 92.76 | .07

11 | 95.74 | 92.80 | 90.04 | 87.18 | 84 33 08
12 | 87.76 | 85.15 | 8R.63 | T9.92 | T7.30 10
13 | 81.01 | 78.60 | 76.18 | 73.77 | 71.36 12
14 | 75.23 | 72:99 | 70.74 | 68.50 | 66.26 14

15 | 70.21 | 68.12 | 66.03 | 63.93 | 61.84 | .16
16 | 65.82 | €3.86 | 61.90 | 59.00 | 57.97 | .18
17 | 61.95 | 60.10 | 58.26 | 56.41 | 54.57 | .21
18 | 58.51 | 56.76 | 56.02 | 53.28 | 51.53 | .23

10 | 55.42 | 53.78 | 52.13 | 50.47 | 48.82 .26
20 | 52.66 | 51.00 | 49.52 | 47.95 | 46.38 .29
21 | 50.15 | 48.66 | 47.16 | 45.67 | 44.17 81

22 | 47.87 | 46.44 | 45.02 | 43.59 | 42.16 .3b
23 | 45.79 | 44.43 | 43.06 | 41.69 | 40.33 i
24 | 43.88 | 42,57 | 41.27 | 89.96 | 38.65 .41

95 | 42.18 | 40.87 | 39.62 | 88.86 | 87.11 | .45
26 | 40.51 | 39.30 | 38.09 | 36.88 | 35.68 [ .48
27 | 39.01 | 87.84 | 36.68 | 85.52 | 84.36 | .52
28 | 87.61 85.37 | 84.25 | 83.13 | .56
90 | 36.31 | 95.23 | 84.15 | 88.07 | 81.99 | .60
30 | 85.11 33.01 | 81.97 | 80.92 | .64
31 | 83.97 | 82.96 | 31.95 | 30.94 | 2092 | .69
32 | 32001 | 81.98 | 30.95 | 20.97 | 28.98 | .73
33 | 31.91 | 30.96 | 30.01 | 29.06 | 28.11 | .18
34 | 80.98 | 80.05 | 20.13 | 28.20 | 27.28
35

36

=
=
'
)

oo
g
=
=

30.09 | 29.19 | 28.30 | 27.40 | 26.50
20.25 | 28.38 | 27.51 | 26.64 | 25.76

Safe load includes weight of Beam. Maximum fiber strain of

16,000 1bs. per square inch.
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Safe Loads, Uniformly Distributed, for
Jones & Laughlin Steel Co.'s Steel Beams.

In Tons of 2,000 Ibs,

8
B84 20-INcH BEAM, HEAVY SECTION,

get

g‘g & 1o 05 ] 85 80 o ad
A g H 1bs, 1bs. 1bs. 1bs, 1bs, a~8

.48 | 80.82 | 78.21 .09
11 | 80.50 | 78.22 B4 | 78,47 | TL.10 .10
12 | 78.88 | 71.70 A3 | 67.85 | 65.17 .12

10 | 88,66 | 86.05 | 83

75

69
13 | 68.20 | 66.19 | 64.18 | 62.17 | 60.16 .14
14 | 63.83 | 61.46 | 59.59 | 57.793 | 55.86 AT
15 | 59.11 | 57.86 | 55.62 | 53 .88 | 52.14 .19

16 | 55.41 | 58.78 | 52.15 | 5051 | 48.88 | 22

Tl 52,15 | 50.61 | 49.08 | 47.54 | 46.00 .25
18 | 49.25 | 47.80 | 46.35 | H4.90 | 43.45 .28
19 | 46.66 | 45.29 | 43.91 | 42.54 | 41.16 81
20 | 44.83 | 43.02 | 41.72 | 40.41 | 39,10 L

21 | 42,22 | 40.07 | 89.70 | 88.40 | 87.24 .48
22 | 40.30 | 89.11 | 37.93 | 86.%4 | 35.55 A1

23 | 88.55 | 87.41 | 36.28 | 85.14 | 84.00 | 45
24 | 86.94 | 85.85 | 34.76 | 83.68 | 82.50 49

25 | 85.46 | 84.42 | 33.37 | 82.88 | 81.28 | .54

26 34.10 33.09 32.00 31.08 30,08 B

27 | 82.83 | 81.87 | 30.90 | 29.93 | 28.07 62 1
98 | 81.66 | 80.73 | 29.80 | 28.87 | 27.08 87

29 | 80.57 | 20.67 | 28.77 | 27.87 | 26.07 2

80 | 20.55 | 28.68 | 27.81 | 26.94 | 26.07 T

31 | 28.60 | 27.76 | 26.91 | 26.07 | 25.28 .82

8% | 27.70 | 26.89 | 26.07 | 25.95 | 24.44 .88

83 | 26.86 | 26.07 | 25.81 | 24.49 | 28.70 .03

84 |726.07 | 25.81 | 24.52 | 23.77 | 23.00

85 | 25.83 | 24.58 | 23.84 | 28.00 | 22.88

36 | 24.63 | 23.00 | 23.18 | 22.45 | 21.52

Safe load includes weight of Beam. Maximum fiber strain of
4L1&m1ln. per square inch.

i
!. -'Ii
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Safe Loads, Uniformly Distributed, for
Jones & Laughlin Steel Co.'s Steel Beams.

I'm Tons of 2,000 Ibs.

ng 20-INcH BEAM, STANDARD.

Bet

53& (i 70 5 o

285 1bs. Ibs. 1bs, et
10 68.13 G5.51 62.90 .09
11 61.93 59.56 a7.18 .10
12 56.82 54569 52.41 12
13 H2.40 50.39 48.38 14
14 48.66 46.79 44.93 Al
15 45.42 43.67 41.93 .19
16 42 .58 40.94 39.381 22
17 40.07 38.54 37.00 .25
18 37.85 36.40 34.94 .28
19 35.86 34.48 33.10 .31
20 34.06 832,76 81.45 84
21 32,44 31.20 29.95 .38
22 30.97 29.78 28.59 41
23 29.62 28.48 27.85 AD
4 28,41 27.29 26.21 .49
25 27.25 26.20 25.16 .64
20 26,20 25.19 24.19 .08
27 25.23 24.26 23.29 .62
28 24.33 23.45 22.46 67
20 23.49 22.50 21.69 2
30 22.71 21.83. 20.97 T
31 - 21.08 21.13 20.29 .82
32 21.29 20.47 19.66 .88
43 20. 64 19.85 19.06 .93
34 20.04 19.27 18.50

35 19.46 18.72 17.97

36 118,94 18.20 17.47

Safe load includes weight of Beam. Maximum fiber strain of
16,000 1bs. per square inch.
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Safe load includes weight of Beam.
of 16,000 Ibs. per square inch.

Maximum fiber strain

(— JONES & LAUGHLIN STEEL CO. '.B\-
Safe Loads, Uniformly Dlsltrlbuted. for
Jones & Laughlin Steel Co.'s Steel Beams.

In Tons of 2,000 Ibs.

_a 2 L Sl .
=8 o 18-INCH BEAM, STANDARD.

hg = -

g.gn. T0 " 8 i
3% 1bs. 1. el e 55,§
10 552 52.16 49.80 47,06 ‘ 10
11 49.56 47.42 45.27 42.78 12
12 45.43 43 .45 41.50 39,22 .14
1% 41.94 40.12 38,30 96.20 16
14 48,094 37.26 35.57 93,62 .19
15 36,34 4.7 33.20 31,88 21
16 34.07 3260 31.12 20.42 !
17 82.07 30.68 20.29 27.68 .28
18 $0.29 28,98 27.66 20,14 .81
19 28.70 27.46 26.21 2477 A
20 27.20 26.08 2490 23,53 .38
21 25.907 .84 28.7 22.41 42
23 24.78 23.71 22,63 21.89 46
23 28.7 22.68 21.65 20.46 50
b 22.7M 21.73 20.75 1961 | .5
95 | 2081 | 208 | 19.92 | 1882 | .60
26 20.97 20.06 19.15 15.10 4
.74 20,19 19.32 15,44 17.43 69
28 10.47 18.63 17.78 16.81 .75
29 18.80 17.99 17.17 16.23 .80
30 1817 17.39 1660 15.69 86
31 17.58 16.83 16,06 15. 14 92
32 T.04 16.30 15.56 14.71 98
88 | 16.52 | 15.81 | 15.00 | 14.27 | 1.04
S 1603 15.34 14.65 13,84
35 15.58 14.91 14 23 13.45
36 15.14 14.49 13.88 13,07 |

¥
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Safe Loads, 'Unlformly Distributed, for
Jones & Laughlin Steel Co.'s Steel Beams.

In Tons of 2,000 Ibs.

Egé 15-INCH BEAM’, HEAVY SECTION.

558

go8 10 o5 W | 8 80 o
5§ @| lbs. Ibs, Ibs, 1bs. 1bs. ars
10 | 63.96 | 62.00 | 60.04 | 58,08 | 56.11 |- .11
11 | 58.14 | 56.36 | 54.58 | 52.80 | 51.01 14
12 | 53.30 | 51.66 | 50.03 | 48.40 | 46.76 16
13 | 49.20 | 47.60 | 46.18 | 44.67 | 43.17 | .19
14 | 45.68 | 44.28 | 42.88 | 41.48 | 40.08 23
15 | 42.64 | 41.33 | 40.02 | 88.72 | 87.41 | .26
16 | 39,97 | 88.75 | 87.52 | 86.80 | 35.07 20
17 | 87.62 | 36.47 | 35.32 | 34.16 | 83.01 | .38
18 | 85.58 | 84.44 | 83.85 | 82.26 | 31.17 .87
19 | 33.66 | 32.68 | 81.60 | 80.57 | 20.52 | .41
20 | 81.98 | 81,00 | 30.02 | 20.04 | 28.06 | .46
21 | 30.45 | 20.52 | 28.59 | 27.66 | 26.73 50
29 | 20,07 | 28.18 | 27.29 | 26.40 | 25.51 .55
23 | 27.81 | 26.96 | 26.10 | 25.25 | 24.40 .60
U | 20.65 | 25.83 | 25.01 | 24.20 | 23.38 .66
25 | 25.58 | 24.80 | 24.01 | 23.28 | 22.45 1
2 | 24.60 | 28.84 | 28.09 | 22.34 | 21.58 K
27 | 23.69 | 22.96 | 22.24 | 21.51 | 20.78 .83
98 | 22.84 ‘ 22.14 | 21.44 | 20.74 | 20.04 .90
20 | 22.05 | 20.88 | 20.70 | 20.03 | 19.35 96
30 |"21.82 | 20.67 | 20.01 | 19.86 | 18.70 | 1.03
31 | 20.68 | 20.00 | 19.87 1 18.93 | 18.10 | 1.10
32| 19.99 | 19.37 | 18.76 | 18.15 | 17.54 | 1.17
33 | 19.38 | 18.79 | 18.19 | 17.60 | 17.00 | 1.24
34 | 18.81 | 18.28 | 17.66 | 17.08 | 16.50

3 | 18.27 | 1771 | 17.15 | 16.59 | 16.03

|

16,18 | 15.59

a6 17.56 T7.22 | 16.68

Luf 16,000 1bs. per square inch,

Safe load includes weight of Beam. Maximum fiber strain

=/
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Safe Loads, Uniformly Distributed, for
Jones & Laughlin Steel Co.'s Steel Beams.

In Tons of 2,000 1bs.

i §3 | 15-INCH BEAM, LIGHT SECTION.

-

25|

dak| 80 ‘ (] 0 6 | W [Hg4

=D 1bs. Ibs. 1bs. Ibs. | 1bs. aa

ag .

" 10 | 51.15 \ 49.19 | 47.98 | 45.27 | 43.81 | .11
11 46,50 44,72 42.93 41.15 89.87 14
12 42.62 : 40,99 39,36 87.72 36.09 .16

18 | 89.35 | 37.84 | 36.33 | 84.82 | 83.31 .19
14 | 86,54 | 35.13 | 83.73 | 832.38 | 30,93 .22
15 | 34.10 | 392.79 | 31.49 | 30.18 | 28.87 .28
16 | 81.97 | 80.74 | 20.52 | 28.29 | 27.07 .29
17 | 80.09 | 28.93 | 27.78 | 26.63 | 25.47 .33
18 | 28.42 | 27.93 | 26.24 | 25.156 | 24.06 A7
19 | 26.92 | 25.80 | 24.86 | 23.82 | 22.79 .4
20 | R5.57 | 24.59 | 23.61 | 22.63 | 21.65 .46
21 | 24.86 | 23.42 | 22.40 | 21.56 | 20.62 .50
23 | 28.26 | 22.36 | 21.47 | 20.58 | 19.69 .55
23 | 22.24 | 21.39 | 20.53 | 19.68 | 18.83 .60
24 | 21.31 | 20.50 | 19.68 | 18.86 | 18.04 .66
25 | 20.46 | 19.68 | 18.80 [ 18,11 17.82 .7l
26 | 19.67 | 18,92 | 18.16 [ 17.41 16. 66 7
27 | 18.95 | 18.22 | 17.49 [ 16.77 | 16.04 83
28 | 18.27 17.57 | 16.87 | 16.17 | 15.47 .90

29 | 17.64 | 1696 | 16.20 | 15.61 | 14.93 | .96

30 | 17.05 | 16.40 | 15.74 | 156.09 | 14.44 | 1.08
3l 16,50 | 16,87 | 15.23 | 14.60 | 13.97 | 1.10
32 | 15.98 | 15.87 | 14.76 | 14.14 | 13.53 | L.17
33 | 15.50 | 14.91 | 14.381 13.92 | 13.12 | 1.24

i~
34 | 15.04 14.47 | 13.89 | 13.81 12.74
35 | 14.61 14.05 | 13.49 | 12,93 | 12.36
a6 14.21 13.66 | 183,12 | 12,57 |-12.08

Safe load includes weight of Beam. Maximum fiber strain of
16,000 1bs. per square inch.

9 5
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Safe Loads, Uniformly Distributed, for
Jones & Laughlin Steel Co.'s Steel Beams.

In Tons of 2,000 1bs.

':_n -~ ——— —— — e e e _'._ — ~ —

a1 15-INCcH BEAM, STANDARD,

wif

ga8 T |
o 55 50 45 2 e

gg 2l s s | bs e | 252
10 86.52 84.55 32.59 31.41 P &
11 33.19 31.41 20.63 28.56 14
12 80.42 28.79 27.16 26.18 A6
13 28.08 26.58 25.07 24.16 o =19
14 26.08 24.68 23.28 22.44 22
15 24,34 23.03 21.93 20,94 26
16 22.82 21,59 20,37 19.63 .29
17 21.49 20.32 19.17 18.48 .33
18 20.28 19.19 18.10 17.45 1
19 19.21 18.18 17.15 16.53 A4l
20 18.26 | 17.28 16.29 15.71 46
21 17.88 16.45 15.52 14.96 ol
22 16.59 - 15.70 14.81 14.28 i)
28 15.87 15.02 1417 13,66 60
24 15.21 14.40 13.58 13.09 .66
25 14.60 13.82 13.04 1256 il
26 14.04 13.29 12.53 12.08 T
27 13.62 12.80 12.07 11.63 83

25 13.04 12.384 11.64 11.22 A0
29 12.59 11,91 11.24 10.83 .96

80 12.17 11.52 10.86 10.47 1.03
31 11.78 11.14 10.51 10.13 1.10
32 11.41 10.80 10.18 |. 9.82 1.17
33 11.06 10.47 9.88 9.52 1.24
84 10.74 10.16 9.58 9.24
35 10,43 9.87 9.31 8.7
B0 10.14 9. 60 9.05 B.73

Safe load includes weight of Beam, Maximum fiber strain of
16,000 1bs, per square inch,

\ .
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2

In Tons of 2,000 Ibs.

Safe Loads, Uniformly Distributed, for
Jones & Laughlin Steel Co.'s Steel Beams.

2

§ § 1'5; 12-INCH BEAM, SPECIAL SECTION, Is’;}fﬂ;ﬂ,ﬁ:f)?"
EBE 60 56 50 15 40 3% | 81y |4
3% | s | 1bs | s | Ibs | Ibs. | 1bs. | Ibs. |3E5
10 |80.18 |28.61 | 27.04 | 25.48 | 28.91 || 20.28 (19.18| .14
11 |27.44 (2601 [24.58]23.16(21.78 || 18.44 | 17.44| .17
12 |25.14 [ 23.84 | 22.54|21.23119.92 || 16.90 | 15.99 | .21
13 |28.22122.01 | 20.80|19 60]18.39 || 15.60 | 14.76 | .24
14 |21.56(20.44 [ 19.82]18.20 | 17.08 || 14.49 | 13.70 | .28
15 |20.13(19.08 (18.083 | 16.98|15.94 |[18.52 | 12.79| .32
16 |18.86(17.88 (16.90]15.92 | 14.94 |(12.68 | IT. 87
17 |17.75]|16.83 [ 15.91 | 14.99| 14.06 || 11.98 [ 11.28 | - .41
18 [16.78|15.90 [ 15.02 | 14.15| 13.28 |[ 11.27 [ 10.66 | .46
19 |15.89(15.06 | 14.28]13.4112.58 |/ 10.62 | 10.10| .52
20 |15.10|14.81 |1 13.52|12.94|11.95 (| 10.14 | 9.59 |. .57
21 |14.38|13.63|12.88|12.13|11.38|| 9.66| 9.14| .63
22 |18.7313.01 | 12.29|11.68 | 10.87 || 9.22| 8.72| .69
23 [18.12)12.44111.76 11,08 10.39 || 8.82| 8.34| .76
24 112.57(11.92(11.27]10.61| 9.96|| 8.45| 7.99| .82
25 |112.08]11.45(10.82110.19| 9.56|| 8.11| 7.67| .89
26 |111.62]11.01 |10.40| 9.80| 9.19|| 7.80| 7.88| .97
27 [11.18|10.60|10.02| 9.43]| 8.85( 7.51| 7.10| 1.04
28 [10.78|10.22 | 9.66| 9.10| 8.54|| 7.24| 6.85| 1.12
20 110.41| 9.87| 9.33| 8.78| 8.24| 6.99]| 6.62| 1.20
80 110,07| 9.54| 9.01| B.48| T.97| 6.76| 6.39| 1.29
31 9.74]| 9.28]| 8.72| 821| T.71|| 6.54| 6.19| 1.87
32 0.48| 8.94| 8.45| 7.96| 7.47| 6.34| 5.99
83 | 9.15| 8.67| 8.19]| 7.72| T.24|| 6.15| 5.81
34 8.80| 8.42| 7.95| 7.49| .03 5.97| b5.64
35 8.062| B.17| 7.72| 7.28| 6.83| 5.79| A48
36 | 8.89( 7.95| 7.51| 7.08| 6. 5.63| 5.83

16,000 1bs. per square inch.

.

Safe load includes weight of Beam. Maximum fiber strain of




-ﬂ JONES & LAUGHLIN STEEL CO. “\

Safe Loads, Uniformly Distributed, for
Jones & Laughlin Steel Co.'s Steel Beams.

In Tons of 2,000 1bs.

‘gg 10-INCH BEAM, STANDARD. || 9-INCH BEAM, STANDARD.
Hal

HEARIRIEY ] B E N
ng 5. 8. B, 8. &._. 8. 8. B 8. a._.
10 [16.94[15.64/14.83(13:02] .17|(13.85{12.18/11.00/10.06] .19
11 [15.40{14.22/13.03(11.85| .21{12.14{11.07]10.00| 9.15] .23
12 |14.12(13.0311.94(10.85| .25(/11.12/10.15| 9.17| 8.89{ .27
18 [13.03{12.03{11,02{10.02| .29(110.27]| 9.36| 8.46| 7.74| .32
14 [12.10{11.17/10.24| 9.80| .84{| 9.53| 8.70| 7.86| 7.19| .87
15 [11.80{10.42| 9.55| 8.68| .39|| 8.90| 8.12| 7.34| 6.71| .43
16 |10.59{ 9.77| 8.96| 8.14| .45/"8.33/77.61| 6.88| 6.29| .49
17 | 9.97] 9.20] 8.43| 7.66| .50|| 7.85| 7.16| 6.47| 5.92| .55
18 | 9.41] 8.69| 7.96| 7.24| .56|| 7.42| 6.76| 6.11| 5.60] .62
19 | 8.92| 8.28| 7.54| 6.85| .62|| 7.08| 6.41 5.79] 5.30| .69
20 | 8.47| 7.82| 7.16| 6.51) .69 6.67| 6.09| 5.50| 5.03| .76
21 | 8.07| 7.45] 6.82| 6.20| .76/| 6.36) 5.80 5.24| 4.79| .84
29 | 7.71| 7.11] 6.51| 5.92| .88{| 6.07| 5.53| 5.00] 4.57| .92
23 | 7.87) 6.80] 6.23| 5.66/ .91|| 5.80| 5.29| 4.78| 4.86/1.01
24 | 7.06| 6.52| 5.97| 5.48| .99( 5.56| 5.07| 4.58| 4.19(1.10
95 | 6.78] 6.25| 5.78| 5.21/1.07|| 5.34| 4.87| 4.40| 4.02!1.19
26 | 6.52| 6.01| 5.51| 5.01/1.16|| 5.13| 4.68) 4.23| 8.87]1.29
27 | 6.27 5.79) 5.81| 4.82(1.25(| 4.94| 4.51| 4.07| 3.73/1.39
28 | 6.05| 5.58| 5.12| 4.65/1.34{ 4.77| 4.35| 3.93| 8.59/1.49
29 | 5.83| 5.89| 4.94| 4.49(1.44]| 4.60| 4.20| 8.79| 8.47(1.60
80 | 5.65] 5.21| 4.77| 4.84/{1.54|| 4.45| 4.06| 3.67| 3.35

81 | 5.46| 5.04 4.62| 4.20(1.65,

32 | 5.29| 4.80| 4.48| 4.07

83 | 5.13] 4.74| 4.34] 8.95

84 | 4.98| 4.60| 4.21| 3.83

35 | 4.84] 4.47| 4.09| 8.72

36 | 4.71| 4:34| 8.98| 3.62

Safe load includes weight of Beam. Maximum fiber strain of
16,000 1bs. per square inch.

\ ' »




( JONES & LAUGHLIN STEEL CO ﬂmﬂﬁ

Safe Loads, Uniformly Distributed, for
Jones & Laughlin Steel Co.'s Steel Beams.
In Tons of 2,000 Ibs.

-EE@ 8-INCH BEAM, STANDARD. vHeH BEa
82k "
828 | : :
Go| omy | eay [ |1 Sl 20 |14 | 15 | G4
A8% | 1bs. | 1bs. | Ibs. | Ibs. SE Ibs. | 1bs. | 1bs. | 3.8
ha! a | a
5 [18.31(17.26/16.21{15.17 |112.87/111.95/11.04
6 [15.26/14.88/13.51(12.64 .08(/10.73| 9.96| 9.20 .09
7 |13.08[12.83[11.58{10.88| .10|| 9.19| 8.53| 7.89( .12
8 [11.44[10.79(10.13| 9.48| .14{| 8.04| 7.47] 6.90{ .16
9 110.17] 9.59] 9.01| 8.48| .17 7.15| 6.64) 6.13[ .20
10 | 9.15| 8.63| 8.11| 7.58) .21|| 6.44| 5.98| 5.52| .24
11 | 8.82| 7.85| 7.87| 6.89| .26/ 5.85| 5.48| 5.02| .30
12 | 7.63) 7.19| 6.76| 6.32| .31|| 5.36] 4.98) 4.60] .35
18 | 7.04 6.64] 6.24] 5.83 .36]| 4.95| 4.60) 4.25| .41
14 |76.5476.16| 5.79| 5.42| .42|| 4.60| 4.26] 3.94] .48
15 | 6.10] 5.75| 5.40| 5.06| .48|| 4.29| 3.99 3.68) .55
16 | 5.72| 5.89| 5.07| 4.74] .55 4.02| 3.74) 3.45| .63
17 | 5.88| 5.08| 4.76| 4.46( .62|| 8.79| 3.52| 8.25 .71
1R | 5.08) 4.79| 4.50] 4.21| .69(| 3.57| 3.32| 8.07) .79
19 | 4.82| 4.54| 4.27| 3.99| .77|| 8.87| 8.15| 2.91 .88
90 | 4.58) 4.82| 4.05| 3.79| .86|| 3.22| 2.99 2.76| .98
91 | 4.36| 4.11| 3.86| 3.61 .94 8.06] 2.84| 2.63/1.08
29 | 4.16| 3.92| 3.68| 3.45[1.04)| 2.93| 2.71| 2.51|1.19
23 | 3.98| 8.75| 8.52| 3.30[1.13!| 2.80| 2.60| 2.40|1.80 ,
o4 | 3.81| 8.60| 3.38| 3.16/1.23|| 2.68| 2.49) 2.30/1.41
o5 | 8.66| 3.45/ 3.24| 3.08/1.84|| 2.57| 2.30] 2.21]{1.53
|

Safe load includes weight of Beam. Maximum fiber strain of
16,000 1bs. per square inch.

\ .




JONES & LAUGHLIN STEEL CO

[w

Safe Loads, Uniformly Distributed, for
Jones & Laughlin Steel Co.’s Steel Beams. ’

In Tons of z,000 Ibs.
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Safe load includes weight of Beam. Maximum fiber strain of

16,000 1bs. per square inch,




(_ . JONES & LAUGHLIN STEEL CO. I[Il_\

Safe Loads, Uniformly Distributed, for
Jones & Laughlin Steel Co.’s Steel Beams.
In Tons of 2,000 1bs.

- 4-INCH BEAM, 8-INCH BEAM,

§ STANDARD. STANDARD,

a8 s

gg 0 9 8 % |2l 7 o

Eg s | 05 | e | B ‘g& e, | 1o | ok EE

5(3.81/3.60|3.390|3.18|.11((2.08|1.92|1.76| .14

g g.ﬂ' ggg gﬁg %g é? 1.7311.60|1.47( .21
a2 2. : : 1.49 | 1.89 1.26] .28

8 (2,58 |2.25|2.12| 1.99 | .27/ 1.80 | 1.20 | 1.10] .37

912.12(2.00(1.88)1.77|.85|/ 1.16 [1.07| .98 .46

10 [1.90(1.80|1.70|1.59|.43( 1.04 | .96| .B8| .57

11 ([1.98|1.64)1.54|1.45(.52) .95 .87 80| .69

12 (1.69(1.60|1.41|1.83 .62 87| .80 73] .82

18 (1.46|1.80|1.80|1.22|.72( .80| .74| .68| .97

14 [1.86/1.201.21(1.14| .84 Ay .69 63)1.12

15 |1.27/1.201.13|1.06| .96 .69 | .64 59 |1.29

16 [1.1911.12 |1.06| .99 65| .60 55

17 11.1211.06|1.00( .94 B1| 56| .52

18 |1.06|1.00| .94| .88 68| .63| .49

19 |1.00| 95| .89 .82 65| .60 .46

2| 95| .90( .85| .79 b2 48| .44

21 91| .86| .81| .7 60| .46 .42

2 88| .82| .T7| .72 A8 | .44 .40

Safe load includes weight of Beam. Maximum fiber strain of
16,000 1bs. per square inch.

A J
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102 JONES & LAUGHLIN STEEL CO.

N

Safe Loads, Uniformly Distributed, for
Jones & Laughlin Steel Co.’s Steel Channels.

In Tons of 2,000 1bs.

8 §'ﬁ 15-INCH CHANNEL, STANDARD.

gz &

53% 55 50 45 40 35 83

W2

ng 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.
10 | 380.85 | 28.80 | 26.93 | 24.97 | 23.01 | 22.22
11 | 28.05 | 26.27 | 24.48 | 22.70 | 20.92 | 20.20
12 | 25.71 | 24.08 | 22.44 | 20.81 | 19.17 | 18.52
18 | 23.78 | 22.22 | 20.72 | 19.21 | 17.70 | 17.10
14 | 22.04 | 20.64 | 19.24 | 17.84 | 16.44 | 15.87
15 | 20.57 | 19.26 | 17.96 | 16.65 | 15.34 | 14.82
16 | 19.28 | 18.06 | 16.83 | 15.61 | 14.38 | 13.89
17 | 18.15 | 16.99 | 15.84 | 14.69 | 13.53 | 13.07
18 | 17.14 | 16.05 | 14.96 | 13.87 | 12.78 | 12.35
19 | 16.24 | 15.21 | 14.17 | 13.14 | 12.11 | 11.69
20 | 15.48 | 14.45 | 13.47 | 12.48 | 11.50 | 11.11
21 | 14.69 | 13.76 | 12.82 | 11.89 | 10.96 | 10.58
22 | 14.02 | 18.13 | 12.24 | 11.85 | 10.46 | 10.10
23 | 18.41 | 12.56 | 11.71 | 10.86 | 10.00 9.66
24 | 12.86 | 12.04 | 11.22 | 10.40 9.59 9.26
25 | 12.34 | 11.56 | 10.77 9.99 9.20 8.89
26 | 11.87 | 11.11 | 10.36 9.60 8.85 8.55
27 | 11.43 | 10.70 09.97 9.25 8.52 §8.23
28 | 11.02 | 10.32 9.?_‘%_ 8.92 §.22 7.94
29 | 10.64 9.96 9.29 8.61 7.93 T.66
80 | 10.28 9.63 8.98 8.32 T.07 | T.41

Safe load includes weight of Channel.

of 16,000 1bs. per square inch.

Maximum fiber strain

ol

\
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JONES & LAUGHLIN STEEL CO.

s )

Safe Loads, Uniformly Distributed, for
Jones & Laughlin Steel Cc.’s Steel Channels,

In Tons of 2,000 1bs.

-gﬁg 12-INCH CHANNELS, STANDARD.
52
) 40 35 30 25
g 8@ Ibs. Ibs. Ibs. Ibs. o
10 17.50 15.93 14.36 12.80 11.38
| 11 15.91 14.49 13.06 11.64 10.35
12 14.59 13.28 11.97 10.67 9.48
) 13 13.46 12.25 11.05 9.85 |- 8.76
14 12.50 11.38 10.26 9.14 8.13
15 11.67 10.62 9.58 8.53 7.59
16 10.94 9.96 8.98 8.00 7.12
17 10.30 9.37 8.45 7.58 6.69
18 9.72 8.85 7.98 wn 6.33
19 9.21 8.39 7.56 6.74 5.99
20 8.75 .97 7.18 6.40 5.69
21 8.34 7.59 6.84 6.09 5.42
22 7.96 7.24 6.53 5.82 5.18
23 7.61 6.93 6.25 5.56 4.95
24 7.29 6.64 5.99 5.33 4.74
' 25 7.00 6.37 5.75 5.12 4.55
26 6.73 6.13 | ® 5.53 4.92 4.38
27 6.48 5.90 5.32 4.74 4.22
28 6.25 5.69 5.13 4.57 4.07
29 6.04 5.49 4.95 4.41 3.92
{ 30 5.83 5.31 4.79 4.27 3.79

N

Safe load includes weight of Channel.

of 16,000 1bs. per square inch.

Maximum fiber strain

J




N

In Tons of 2,000 Ibs,

JONES & LAUGHLIN STEEL CO.
Safe Loads, Uniformly Distributed, for

15
1bs.
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Maximum fiber strain

Safe load includes weight of Channel.

of 16,000 1bs. per square inch.




JONES & LAUGHLIN STEEL CoO. ICB\\

Safe Loads, Uniformly Distributed, for
Jones & Laughlin Steel Co.'s Steel Channels.

In Tomns of a,ooo Ibs.

8 § 9-INCH CHANNEL, STANDARD.

sif
se 20 15 13

ggi 1?& 1bs. 1bs Ib!é
10 8.87 7.20 6.02 5.61
11 7.61 6.54 5.47 5.10
12 6.98 6.00 5.02 4.67
13 6.44 5.54 4.63 4.81
14 5.98 5.14 4.80 4.01
15 5.68 4.80 4.01 3.74
16 5.28 4.50 3.76 3.561
17 4.92 4.23 3.04 3.80
18 4,65 4.00 8.%4 8.12
19 4.41 3.79 3.17 2.95
20 4.19 3.60 3.01 2.80
21 3.99 3.43 2.87 2.67
22 3.81 3.27 2.74 2.55
28 3.64 3.13 3.63 2.4
24 3.49 3.00 2.51 2.4
25 3.85 2.88 2.41 2.4
26 8.22 2.7 2.82 2.16
27 3.10 2.67 2.28 2.08
28 2.99 .67 2.156 2.01
20 2.89 2.48 2.08 1.98
30 2.79 2.40 2.01 1.87

Safe load includes weight of Channel. Maximum fiber strain
of 16,000 1bs. per square inch.

q




N

JONES & LAUGHLIN STEEL CO.

(1w

Safe Loads, Uniformly Distributed, for
Jones & Laughlin Steel Co.'s Steel Channels.

In Tons of 2,000 Ibs.
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Maximum fiber strain

Safe load includes weight of Channel,

of 16,000 'bs, per square inch.
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7-INCH CHANNEL, STANDARD,
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In Tons of 2,000 Ibs,
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JONES & LAUGHLIN STRBEL CO.
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Safe Loads, Uniformly Distributed, for
Jones & Laughlin Steel Co.'s Steel Channels.

(_
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Safe load includes weight of Channel. Maximum fiber strain

of 16,000 1bs, per square inch,

1
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JONES & LAUGHLIN STEEL CO.

(o

s Uniformly Distributed, for

Jones & Laughlin Steel Co.'s Steel Channels.

>

Safe Loads

In Tons of 2,000 Ibs.
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Safe load includes weight of Channel. Maximum fiber strain

of 16,000 Ibs. per square inch.
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/ JONES & LAUGHLIN STEEL CoO. Imj

\.

Safe Loads, Uniformly Distributed, for

Jones & Laughlin Steel Co.'s

In Tons of 2,000 Ibs,

Steel Channels.

g§ 4-INcH CHANNEL, 8-INcit CHANNEL,

Skg STANDARD. STANDARD.

'ﬁ:g L el . bs. 1bs. tbs.
5| 2.4 2.23 2.02 1.48 1.32 1.16
6204 | 1.86 | 1.60 |"T3§ |"1.10 | .97
7 ) 1.74 | 1.59 | 1.44 1.06 04 83
L] 1.53 1.39 1.26 92 .82 .73
9 [ 1.86 1.24 1.12 .82 .8 .65

10 | 1.22 1.12 1.01 T4 .66 .08
11 1.11 1.01 .92 67 .60 i
12 | 1.02 3 .84 .62 it .48
13 .M .86 .78 A7 b1 45
14 87 .79 76 .3 47 41
15 .81 .14 67 .49 44 .39
16 .76 .69 .63 46 41 .36
17| 2| .68 | .60 48 | .99 | .34
18 .68 .62 .06 .41 .36 .32
19 .04 .59 .53 .89 .85 .31
20 .62 .6 .ol A7 33 .29
21 58 b3 .49 i 81 .28
23 Nl .60 46 83 .30 .26
23 H3 48 44 .82 .29 .25
24 .hl A6 42 31 2 24
25 .49 Ab 40 29 .20 .28

Safe load includes weight of Channel.
of 16,000 Ibs. per square inch.

Maximum fiber strain
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JONES & LAUGHLIN STEEL Co.

(m

Z BARS
Safe Loads, in Tons of 2,000 |bs., Uniformly

Distributed, for Jones & Laughlin

Steel Co.’s Steel Z Bars.

= _mm? fotch- ot} £22 SEE2e 288 822 32T BIIL =
w_. = oioded eciwwi-fidid —oied cicicdoded e et odS Seee oS
i _mﬁm GER2S83 2318 ZEHEH SR ES83 REZ 225% 8
cioief —wwitwiesw cfcict ocicdodoie wieied oigici OO0 Heed O

zZ | = _ﬁmw ERZBZE §Zx SBECHE 885 =IZE K28 ZREE I
% v il cicied cdsdefeid  eiemcd pigigio Ceie wieee S
= _mm% Z2RBER BR5 EIBYZ EBS SxE5 BhE ¥8EE B
“idid woeas  cided o=y yicicd cigioded e e D

£ % _ 288 BLEN2EE SPT 23%8E BSL E28s S98 2588 8
5 Hiie Srddds dded FHsdd Heied cldedd Hoe Hcse S
@ |~ | BE% Yn3EEs ©%% 35563 S5 2352 %53 £25% O
] Bor rodddd odv¥d Fdddr- cicied woddey o~ Hoicdd ©
m ~ | 58 BIRILEHER Bk TREBEY SEE B8Es 25 ZHSE E
& L1 Egmumm o wWor-t-o cicied 3445 g cigicici o
2 o | BE5 5228553 B2z ES4Z3 B85 Z2hy £2F =Ess 2
) FEHE Socidvd Yidd Srdcd siddw wvsid woist clcivd o
%2 | o | S35 ShesKE ca2 22593 952 2888 S8 gass o
m._m OiSH Seddied BoE Rodddo fHvd Fuor cicid cideid S
m @ HnE ZE3283 288 EoHEE 5% 822k BEE EEEREEZ 3
nBF Foxson Eds oldcidd <iSs S cidded dEsid ~
A0 | IR ERINTE RS NBEDN NN oIRBE IR GERER o

&
.mm hih st ..u%ﬂum%:ﬂ fa = = iR =4 o, 3

0y CED INTODeD WLISID TIDNIRIG W oW e He3od C )
Tohoes | 8 8 & 8 R e e el

Safe loads include weight of Z Bar. Maximum fibre strain,

16,000 1bs. per square inch.
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JONES & LAUGHLIN STEEL CO.

—

ANGLES
Safe Loads, In Tons of 2,000 lbs,, Uniformly

Distributed, for Jones & Laughlin Steel

Co.'s Angles, with Equal Legs.
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Maximum fibre strain of

16,000 1bs. per square inch. Neutral axis'through center of gravity

parallel to one leg.

Safe loads include weight of Angle,




with Unequal Legs.
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ANGLES
Safe Loads, in Tons of 2,000 Ibs., Uniformly

Tong Leg Vertical.
DISTANCE BETWEEN SUPPORTS IN FEET.

JONES & LAUGHLIN STEEL CO.
Co.'s Angles,

Distributed, for Jones & Laughlin Steel

Size of
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Maximum fiber strain
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Safe loads include weight of Angle.
of 16,000 1bs, per square inch. Neutral axis through center of

gravity parallel to short leg.
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JONES & LAUGHLIN STEEL Co.
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Maximum fiber strain
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with Unequal Legs.

ANGLES

Short Leg Vertical,

DISTANCE BETWEEN SUPPORTS IN FEET,
5
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Distributed, for Jones & Laughlin Steel

Safe loads include weight of Angle.

d 16,000 1bs. per square inch. Neutral axis through center of

'_.'!lrity parallel to long leg.

Safe Loads, in Tons of 2,000 Ibs., Uniformly
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JONES & LAUGHLIN STEEL CO.

7 114

TEES

Safe Loads, in Tons of 2,000 Ibs., Uniformly

Distributed, for Jones & Laughlin

's Tees.

Steel Co.

DISTANCE BETWEEN SUPPORTS IN FEET,

Safe loads include weight of Tees.

16,000 1bs. per square inch,

Maximum fiber strain,

E/




t JONES & LAUGHLIN STEEL CO. 115

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
175 Ibs. per square foot.

Proper distance in feet, center to center of Beams.

Ssg 24-INCH BEAM, STANDARD.

§§3 g 1bs. b 1bs. tiod
10 120.3 116.8 113.2 109.6 106.0
11 99.5 96.5 93.5 90.6 B7.6
12 83.6 81.1 8.6 76.1 73.6
13 1.2 69.1 67.0 64.9 62.7

1 14 61.4 59.6 57.8 55.9 54.2
15 58.5 51.9 50.3 48.7 47.1
16 46.9 45.6 4.2 42 .8 41.4
17 41.7 40.4 29.1 87.9 96.7
18 87.1 36.0 34.9 33.8 32.8
19 33.3 32.3 31.3 30.3 20.4
20 301 20.2 28.3 27.4 26.5
21 7.8 26.5 25.9 4.9 4.1
23 4.8 24.1 23.4 22.6 21.9
28 28.7 2.1 21.4 20.7 20.0
24 20.9 - 20.3 19.7 19.0 18.4
25 19.8 18.7 18.1 17.5 17.0
26 17.8 17.2 16.7 16.2 15.7
o g 16.5 16.0 15.5 15.0 14.6
28 15.4 14.9 14.5 14.0 13.5
20 14.8 18.9 13.4 13.0 12.6
30 18.4 18.0 12.6 12.2 11.8

For load of 850 1bs. per square foot, divide the spacing given
by 2 Maximum fiber strain, 16,000 1bs. per square inch,

' _/

.
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{116 JONES & LAUGHLIN STEEL CO, \

\.

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
175 Ibs. per square foot.

Proper distance in feet, center to center of Beams.

1

= 53 20-INcH BEAM, HEAVY SECTION.

82k
§3

gag 00 | 9% 90 85 80

a § ] 1bs, 1bs, Ibs. Ibs. 1bs.
10 101.8 98.3 95.4 92.3 89.4
11 83.4 81.0 78.6 6.3 73.9
12 70.3 68.3 66.2 64.1 62.1
13 59.9 58.2 56.4 H4.6 52.9
14 51.7 50.2 48.6 47.1 45.6
15 45.0 43.7 42 .4 41.0 39.7
16 30.6 38.4 37.3 36.1 34.9
17 35.1 34.0 32.9 31.9 30.9
18 31.2 30.3 29.4 28.5 27.6
19 28.1 27.8 26.4 25.6 24.7
20 25.3 24.6 23.8 23.1 22.8
21 23.0 22.8 1.7 21.0 20.2
22 20.9 20.3 19.7 19.1 18.5
23 19.1 18.6 18.0 17.5 16.9
P 17.6 17.1 16.6 16.0 15.5
25 16.2 15.7 15.3 14.8 14.3
26 15.0 14.5 14.1 13.7 13.2
27 13.9 13.5 13.1 12.7 12.3
28 12.9 12.5 12.2 11.8 11.4
20 12.1 11.7 11.3 11.0 10.6
30 1.3 10.9 10.6 10.2 9.9

For load of 850 1bs. per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 1bs. per square inch.

&/
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r JONES & LAUGHLIN STEEL CO. 117\
Spacing of Jones & Laughlin Steel Co.’s
Steel Beams, for Uniform Load of
175 Ibs. per square foot.

Proper distance in feet, center to center of Beams.
-Egd_- ¥ 20-INCH BEAM, STANDARD. .
$2E :

258 [ .
822 w 0 05

3 5 P 1bs. 1bs. 1bs.
10 7.9 4.9 71.9
11 64.4 61.9 59.4
12 4.1 52.1 49.9
13 46.1 44.3 42.5
14 39.7 38.2 36.7
15 34.6 33.3 31.9
16 30.4 20.3 28.1

2 17 26.9 25.9 24.9
18 24.1 28.1 22.9
19 1.5 20.7 19.9
20 19.5 18.7 17.9
21 17.9 s LR 16.3
22 16.1 15.5 14.9
23 14.7 14.2 13.6
24 13.5 -13.0 12.5
25 12.5 +12.0 11.5
26 11.5 11.1 10.6
27 10.7 10.3 9.9
28 9.9 9.6 9.2
20 9.3 8.9 8.6
30 8.6 8.8 8.0
For load of 830 1bs. per square foot, divide the spacing given

by 2. Maximum fiber strain, 16,000 1bs. per square inch.




18 JONES & LAUGHLIN STEEL cCoO.

~

\

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
175 Ibs. per square foot.

Proper distance in feet, center to center of Beams.

'gg g 18-INCH BEAM, STANDARD,

-

%EE 70 65 55

EE" Ibs. 1bs. Ibs. 1bs.
10 62.3 59.6 56.9 53.8
11 1.4 49.3 47.0 44 .4
12 43.3 41.4 39.3 374
13 856.9 35.3 33.6 31.9
14 31.3 30 .4 20.0 27.5
15 .7 26.5 25.3 23.9
16 24.3 23.8 22.8 21.0
17 21.5 20.6 19.7 18.6
18 19.2 18.4 17.6 16.6
19 17.8 16.5 15.7 14.9
20 15.6 14.9 14.2 13.5
21 14.1 13.5 12.9 12.2
22 12.9 12.3 11.7 11.1
23 11.8 11.3 10.7 10.2
24 10.8 10.3 9.9 9.4
25 10.0 9.6 9.1 8.6
26 9.2 8.8 8.4 8.0
27 8.5 8.1 7.8 7.4
28 7.9 7.6 7.8 6.9 -
29 7.4 7.0 6.7 6.4
30 6.9 6.6 6.8 6.0

For load of 850 1bs. per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 Ibs. per square inch.

J/
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JONES & LAUGHLIN STEEL CO. 11!j
Spacing of Jones & Laughlin Steel Co.’s
Steel Beams, for Uniform Load of
175 Ibs. per square foot.

Proper distance in feet, center to center of Beams.

.Eﬂd 15-INCH‘BEAH. HEAVY SECTION.

8%
Z2 y
Eﬁg- 100 05 90

-a g@ 1bs. 1bs. 1bs 1bs, 1bs.
10 8.1 70.8 68.6 66.4 64.0
11 60.4 8.6 54.7 54.9 53.0
12 50.7 49.2 47.7 46.1 44.5
13 43.2 41.9 40.6 89.2 37.9
14 87.4 36.2 35.0 33.90 82.7
15 82.5 31.5 30.5 29.5 28.5
16 28.6 7.7 26.8 25.9 25.0
I 25.3 24.5 23.8 23.0 22.2
18 22.6 21.9 21.2 20.5 19.8
19 20.2 19.6 19.0 18,4 17.8
20 18.3 5 1y 2 17.1 16.6 12.0
21 16.6 16.0 15.5 15.0 14.5
22 15.1 14.6 14.2 13.7 13.2
23 13.8 13.4 12.9 12.5 12.1
24 12.7 12.3 11.9 11.5 11.1
25 1.7 11.3 11.0 10.6 10.8
26 10.8 10.5 10.1 9.8 9.6
27 10.0 9.7 9.4 9.1 8.8
28 9.3 9.0 8.7 8.5 8.2
20 8.7 8.4 8.2 7.9 7.6
30 8.1 7.9 7.6 7.4 7.1

For load of 850 1bs. per square foot, divide the spacing given
by & Maximum fiber strain, 16,000 1bs. per square inch.
A J
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JONES & LAUGHLIN STEEL CO.
Spacing .of Jones & Laughlin Steel Co.’'s
Steel Beams, for Uniform Load of
175 Ibs. per square foot.

Proper distance in feet, center to center of Beams.
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122 JONES & LAUGHLIN STEEL CO. \

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
175 lbs. per square foot.

Proper distance in feet, center to center of Beams,

i) - _12-INcH BEAM, 12-INCH BEAM,
s g_ SPECIAL SECTION. STANDARD.

1

27| w0 55 50 | 4 40 % 813%

82%| s | s | s | s | 1bs. bs. 4 1Ibs
10 |84.5(982.7(30.9|20.1|27.8] 23.2 | 21.9
11 (28.5)127.0(25.5|24.122.6/| 19.1 | 18.1
12 | 28,90 (22.7|21.5)20.2(19.0| 16.1 | 15.2
13 |1 20.56|19.4|18.3 | 17.2 | 16.2 || 13.7 | 138.0
14 |17.6 (16.7 | 15.8 | 14.9 [ 13.9 || 11.8 | 11.2
15 | 15,8 | 14.5 | 13.7 | 12.9 | 12.1 || 10.3 9.8
16 | 18.8 | 12.7 | 12.1 | 11.4 | 10.7 9.0 8.6
17 | 11.9 | 11.8 [ 10.7 | 10.1 | 9.4 8.0 7.6
18 |110.7(10.1 | 9.5 9.0| 8.4 {0 § 6.7
19 95| 9.1 8.6| 8B.1| 7.5 6.4 6.1
20 8.7 88| 77| 78| 6.8 5.8 5.5
21 78| 74| 70| 66| 6.2 5.3 5.0
22 70| 67| 6.4 6.0 5.7 4.8 4.5
23 68| 6.2| 58| 55| 5.1 4.4 4.2
24 6.0 57| 54| 5.0| 4.7 4.0 3.8
25 66| 53| 5.0| 4.7 4.3 3.7 3.5
26 5.0 49| 46| 4.3]| 4.0 3.4 3.3
2 481 45| 42| 40| 3.8 3.2 3.0
28 4.5 42| 39| 87| 8.5 3.0 2.8
20 41| 88| 37| 85| 8.8 2.9 2.6
30 38| 86| 34| 3.2 3.0 2.6 2.5

For load of 850 Ibs. per square foot, divide the spacing given
by 2 Maximum fiber strain, 16,000 1bs, per square inch,

_ P




8 d BINOW DHINS BARL FASD =oIDHN g
aa COO® LW NONN AR e .m
L o OH=d HOSN SBHD OWNS ool o
a 2 <9 SM SIS DN HNNA SNMAMM e i
Q3 =7 b fo (]
o = g L. =z = B
=2 H gy 2 i N T O i e Lo 22
=2 m S w N_...m mm NoBL OIS HONH ANNN R wu
Lo o
ﬂ B % o =7
0 = m o NMOOS DUSMW DK HODW NSO Mw..
.ﬂ o = 2 &...u. BNOS DD WHMM DI OO v o
N . " - T W..M
- c . e=
o 3538 4| 2222 eor~ encw ~mew a-ans | 52
= IR B2 | Wolow NS85 <+H0H0 HMME 06— d g
e 848§ H g%
& @7 24 < 5| FeHE oo4r cwee H-an Ha-an {
o e @ 2 E- | <d | B3 CNHD DTS DN 00N N m.
o B 2 o |l 29 v "%
= d = a 2
“ M M n._m =2 mm SLWHL ~EON PO HH=S OHD~O l.m
w = m ze %M | eme ST DIeWd MHNNn aNea m.n
= “ ° i &s v - ..mm
z = L
o) [} m m. m HFOWY COKRE OWoeW OW~ osoon .u.m
= M £ g2 SN~ SOND DD HWONE NN m
——— rm
= ; ns &
L Sy win i



‘\

(4

JONES & LAUGHLIN STEEL CO.

Spacing of Jones & Laughlin Steel Co.'s

Steel Beams, for Uniform Load of

175 lbs. per square foot.

Proper distance in feet, center to center of Beams.
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For load of 850 1bs. per square foot, divide the spacing given

by 2. Maximum fiber strain, 16,000 Ibs. per square inch.
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JONES & LAUGHLIN STEEL CoO. lﬂw

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
175 Ibs. per Square foot.

Proper dist in feet, center to center of Beams.
_sg 6-INCH BEAM, 5-INCH BEAM,
E STANDARD. STANDARD.
gig g - < B - SN
5 21.8 19.5 LT 14.8 13.3 11.8
‘6 | 14.8 18.5 12.3 10.3 9.2 8.2
7| 10.9 9.9 9.0 7.5 6.8 6.0
8 8.3 7.6 6.9 5.8 5.2 4.6
] 6.6 6.0 5.4 4.6 4.1 8.7
10 5.8 4.9 44 (' 8.7 8.8 3.0
-E 4.4 4.1 8.7 I <8.0 2.7 2.5
8.7 8.4 3.1 2.6 2.8 2.1
13 3.1 2.9 2.6 2.2 1.9 19
14 2.7 2.5 2.3 1.9 : 187} 1.5
15 2.4 2.2 1.9 1.7 1.5 1.3
16 2.1 1.9 1.7 1.4 1.8 1.1
17 1.8 1.7 1.5 1.3 1.1 1.0
18 1.7 1.5 1.4 1.4 1.0 0.9
19 1.5 1.4 1.2 1.0
20 1.3 1.2 = 45 |
21 1.2 1.1 1.0
22 1.1 1.0 0.9

_ For load of 850 1bs. per square foot, divide the spacing given
by & Maximum fiber strain, 16,000 Ibs. per square inch,




(m JONES & LAUGHLIN STEEL CO.

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
175 lbs. per square foot.

Proper distance in feet, center to center of Beams.

4-INcH BEAM, (t 3-INcH BEAM,
STANDARD. STANDARD.

supports,
]
.

9 814
Ib’fﬁ. 1bs.
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For load of 850 1bs. per square foot, divide the spacing given
by 2 Maximum fiber strain, 16,000 Ibs, per square inch,




r JONES & LAUGHLIN STEEL CO. 12’?\
Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
150 Ibs. per square foot.
Proper distance in feet, center to center of Beams. rd

H EE 24-INCH BEAM, STANDARD.,

4

doa 100 9% 9 8 80

a 3@ 1bs. 1bs. 1bs. 1bs. 1bs.
10 140.4 136.3 132.1 127.9 123.7
11 116.1 112.6 109.1 105.7 102.2
12 97.5 94.6 9.7 88.8 85.9
13 83.1 80.6 8.1 5.7 73.2
14 1.6 69.5 67.4 65.3 63.1
15 62.4 60.5 8.7 6.8 85.0
16 5.7 53.2 51.6 49.9 48.3
17 48.6 47.1 45.7 44.3 42.8
18 43.3 42.0 40.7 39.5 38.3
19 38.9 37.7 36.6 35.4 34.3
20 85.1 34.1 33.0 32.0 30.9
21 31.8 30.9 29.9 29.0 28.1
22 29.0 28.1 27.8 26.4 25.5
23 26.5 256.7 24.9 24.2 23.4
24 24 .4 23.7 22.9 22.2 21.5
25 22.5 21.8 21.1 20.5 19.8
26 20.7 - 20.1 19.5 18.9 18.3
27 19.3 18.7 18.1 17.5 17.0
28 17.9 17.4 16.9 16.3 15.8
29 16.7 16.2 15.7 15.2 14.7
30 15.6 15.1 14.7 14.2 13.7

For load of 800 1bs. per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 l_bs. per square inch,
. P




'(‘IM JONES & LAUGHLIN STEEL CO. \

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
150 Ibs. per square foot.

Proper distance in feet, center to center of Beams.

g §g ﬂﬂlscu BEAM, HEAVY SECTION.

8z%

38| w 05 % 8 80
e 1bs. 1bs. 1bs. 1bs 1bs.

[

10 118.2 114.7 111.8 107.7 104.3
11 97.3 94.5 91.8 88.9 - 86.2
12 82.1 9.9 7.8 4.8 2.4
13 69.9 67.9 65.8 63.7 61.7
14 60.3 58.5 56.7 55.0 53.2
15 52.5 51.0 49.5 47.9 46.8
16 46.2 44 .8 43.5 421 40.7
17 40.9 39.7 38.5 37.8 36.1
18 36.5 85.4 34.3 33.3 82.2
19 32.7 31.8 30.8 29.9 28.9
20 29.6 28.7 27.8 26.9 26.1
21 26.8 26.0 25.2 24 .4 23.6
22 24.4 23.7 23.0 22.8 21.6
23 22.8 21.% 21.0 20.4 19.7
24 20.5 19.9 19.3 18.7 18.1
25 18.9 18.3 17.8 17.3 16.7
26 17.5 16.9 16.4 15.9 15.4
27 16.2 15.7 15.3 14.8 14.3
28 15.1 14.6 14.2 13.7 13.3
29 14.1 18.6 13.2 12.8 12 .4
30 13.1 12.7 12.8 11.9 11.6

For load of 800 Ibs. per square foot, divide the spacing given
by 2 Maximum fiber strain, 16,000 Ibs, per square inch.
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JONES & LAUGHLIN STEEL Co. 129

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
150 Ibs. per square foot.

Proper distance in feet, center to center of Beams.

S i 20-INCH BEAM, STANDARD.

% K] 70 65
Ibs. 1bs. 1bs.

10 90 87.

11 5 72.

12 63. 60.

13 53. 51.

14 46.

15 40,

16 85,

17 81.

OB IR Dl RO sl
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For load of 800 1bs. per square foot, divide the spacing given
~ by % Maximum fiber strain, 16,000 1bs. per square inch.

.
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JONES & LAUGHLIN STEEL CO. w

.

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
150 lbs. per square foot.

Proper distance in feet, center to center of Beams.

§§ﬁ 18-INCH BEAM, STANDARD.

0Bk

11

2o o 65 60 b5

6§n 1bs. Ibs. 1bs. Ibs.
10 2.9 69.5 66.4 62.7
11 60.1 57.6 54.9 51.8
12 50.5 48.3 46.9 43.6
13 43.0 41.1 39.3 37.2
14 371 35.5 33.9 | 32.0
15 32.3 30.9 29.5 27.9
16 28.4 27.2 25.9 24.5
17 25.1 24.1 23.0 21'7.
18 22.4 21.6 20.5 *19.4
19 20.2 19.3 18.4 17.4
20 18.2 17.4 16.6 15.7
21 16.5 15.8 15.1 14.3
22 15.0 14.3 13.7 13.0
23 13.7 18.1 12.6 11.9
24 12.6 12.1 11.5 10.9
25 11.6 11.1 10.6 10.0
26 10.7 10.3 9.8 9.3
27 10.0 9.5 9.1 8.6
28 9.3 8.9 8.5 8.0
29 8.6 8.3 7.9 7.5
30 8.1 % 7.4 7.0

For load of 800 1bs. per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 1bs. per square inch.
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JONES & LAUGHLIN STEEL CO.

&

Spacing of Jones & Laughlin Steel Co.'s

Steel Beams, for Uniform Load of

150 Ibs. per square foot.

Proper distance in feet, center to center of Beams.
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For load of 300 1bs. per square foot, divide the spacing given

by & Maximum fiber strain, 16,000 1bs. per square inch.
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JONES & LAUGHLIN STEEL CO.
Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
150 Ibs. per square foot.

Proper distance in feet, center to center of Beams.
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For load of 300 1bs. per square foot, divide the spacing given

by 2. Maximum fiber strain, 16,000 1bs. per square inch.
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JONES & LAUGHLIN STEEL CO,
Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
150 Ibs. per square foot.

Proper distance in feet, center to center of Beams,

25
1bs.
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For load of 800 1bs. per square foot, divide the spacing given

by 2. Maximum fiber strain, 16,000 1bs. per square inch.




JONES & LAUGHLIN STEEL CO.

[

Spacing of Jones & Laughlin Steel Co.'s

Steel Beams, for Uniform Load of

150 Ibs. per square foot.

Proper distance in feet, center to center of Beams.
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Forload of 300 1bs. per square foot, divide the spacing given

by 2. Maximum fiber strain, 16,000 1bs. per square inch.




JONES & LAUGHLIN STEEL CO. m\ i

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
150 Ibs. per square foot.

Proper distance in feet, center to center of Beams.

.sg : 6-INCcH BEAM, 5-INCH BEAM,

é‘ g STANDARD. STANDARD.

| 858

| 258 oo oo | | e | | m
5| 24.8 2.9 20.7 17.3 15.5 13.7
[ 17.3 15.8 14.3 12.0 10.7 9.5
T 12.7 11.6 10.5 8.8 7.9 7.0
8 9.7 8.9 8.1 6.7 6.1 5.4
9 = 7.0 6.3 5.3 4.8 4.3
10 6.2 5.7 5.1 4.3 8.9 3.5
11 5.1 4.7 4.3 3.5 8.2 2.9
12 4.3 3.9 3.6 3.0 2.9 2.4
13 3.6 3.8 3.1 2.5 2.8 2.0
14 8.2 2.9 2.9 2.2 2.0 i L
15 3.7 2.5 2.8 1.9 B (| 1.5
16 2.4 2.2 2.0 i S ol R 12 1.3
17 3.1 1.9 1082 (151 1.5 1.3 1.2
18 1.9 1.7 1.6 1.8 1.2 1.4
19 ¥ Wy 4 1.6 1.4 1.3 3 6 0.9
20 1.5 1.4 1.3 : U | 10

21 1.4 1.3 1.2 1.0
e [ 13 |19 | 11

: For load of 800 1bs. per square foot, divide the spacing given
. by 2 Maximum fiber strain, 16,000 1bs. per square inch.

o 1




(!38 JONES & LAUGHLIN STEEL CO.

Spaolr_'lg of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
150 lbs. per square foot.

Proper distance in feet, center to center of Beams.

4-INCH BEaM, 8-INCH BEAM,
STANDARD. STANDARD.

SUpPpOTts.
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For load of 300 1bs. per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 1bs, per square inch.




JONES & LAUGHLIN STEEL CO. 139

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
125 Ibs. per square foot.

Proper distance in feet, center to center of Beams.

B | E 24-INCH BEAM, STANDARD.
a‘fa llb‘E 11?; n?;. 1?; Ibs,
10 168.5 163.5 158.5 153.5 148 .4
11 139 .38 135.1 131.0 126.8 122.6
12 117.0 113.5 110.0 106.5 103.0
13 9.7 96.7 93.7 90.8 87.8
14 86.0 83.4 80.9 78.3 5.9
15 4.9 2.6 70.4 68.2 66.0
16 65,7 63.8 61.9 59.9 b7
17 H8.3 6.6 4.8 53.1 51.8
18 2.0 50.5 48.9 47.4 45.9
19 46.6 45.3 43.9 42.5 41.1
20 42.3 40.9 39.6 38.4 371
21 88.2 37.1 35.9 4.8 393.7
2 .8 33.8 82.7 31.7 30.6
23 31.8 30.9 29.9 20.0 28.1
24 20.3 28.4 27.5 206.6 25.7
25 27.0 26.2 25.4 4.6 23.8
26 24.9 24.2 23.4 28.7 21.9
27 23.1 22.4 2.7 21.0 20.4
28 2.5 20.9 20.2 19.6 19.0
20 20.0 19.4 18.8 18.2 s bl |
30 18.7 18.2 17.6 17.0 16.5

For load of 250 1bs. per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 bs. per square inch,

A
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JONES & LAUGHLIN STEEL CO.

(o

Spacing of Jones & Laughlin Steel Co.'s

Steel Beams, for Uniform Load of

125 Ibs. per square foot.

Proper distance in feet, center to center of Beams.
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For load of 250 1bs. per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 1bs. per square inch.
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JONES & LAUGHLIN STEEL CO.

Spacing of Jones & Laughlin Steel Co.'s

Steel Beams, for Uniform Load of

125 Ibs. per square foot.

of Beams,

in feet,

Proper dist:
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For load of 250 Ibs. per square foot, divide the spacing given

by 2 Maximum fiber strain, 16,000 Ibs. per square inch,

s




(e JONES & LAUGHLIN STEEL CO. P}

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
125 Ibs. per square foot.

Proper distance in feet, center to center of Beams.

ng 18-INCH BEAM, STANDARD.
3zt
-
25w 5
Aga 1bs. 1bs, 1bs, 1bs
« 10 87.2 83.5 9.7 5.8
11 7.1 69.0 65.8 62.2 ’
12 60.5 57.9 55.3 52.8
13 51.6 49.4 47.2 44.6
14 44 .4 42.6 40.6 38.5
15 88.8 3.1 35.4 33.5
16 84.1 32.6 31.1 29.5
17 30.1 20.8 27.8 26.1
18 27.0 28.9 24.6 ' 28.8
19 241 23.1 22.1 20.9
20 21.8 20.8 19.9 18.9
21 19.8 18.9 18.1 171
22 18.0 17.2 16.5 15.6
23 16.5 15.7 15.1 14.3
24 ° 15.1 14.5 13.8 13.1
25 13.9 13.3 1.7 12.1
26 12.9 12.4 11.9 11.2
27 11.9 11.4 10.9 10.3
28 11.1 10.6 10.1 9.6
29 10.4 9.9 9.5 9.0
30 9.7 9.3 8.8 8.4

For load of 250 Ibs. per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 1bs. per square inch,

K J
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JONES & LAUGHLIN STEEL CO.
Steel Beams, for Uniform Load of
125 Ibs. per square foot.

Spacing of Jones & Laughlin Steel Co.’'s
Proper distance in feet, center to center of Beams,
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Forload of 250 1bs. per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 pounds per square inch.

\



JONES & L_&UGHL‘II\' STEEL CO. lvla!oj
Spacing of Jones & Laughlin Steel Co.'s 1
Steel Beams, for Uniform Load of -
125 Ibs. per square foot.
Proper distance in feet, center to center of Beams.
-’ég 1'-! 15-INCH BEAM, STANDARD.
2
§§g 45 42
Eﬁ 1bs. 1bs, 1bs. 1bs,
10 58.4 55.3 52.2 50.2
11 48.2 45.7 43.1 41.5
12 40.6 8.4 36.2 84.9
13 34.6 32.7 80.9 20.8 ¢
14 20.8 28.2 206.6 25.7
15 25.9 24.6 23.2 22.3
16 22.8 810, 20.4 19.6
1| 20.2 19.1 18.0 17.4
18 18.0 17.0 16.1 15.5
19 16.2 15.8 14.5 13.9
20 14.6 13.8 13.0 12.6
21 13.3 12.6 8" 11.4
22 12.1 11.4 10.8 10.4
23 114 10.5 9.8 9.5
24 10.2 9.6 9.0 8.7
25 9.4 8.9 8.3 8.0
26 8.6 8.2 s 7.4
27 8.0 7.6 7.1 6.9
28 7.4 7.0 6.6 6.4
29 7.0 6.6 6.2 6.0
30 6.5 6.1 5.8 5.6
For load of 250 1bs. per square foot, divide the sipacing given
by 2. Maximum fiber strain, 16,000 1bs. per square inch,

J




(‘l-ﬂ] JONES & LAUGHLIN STEEL CO.

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
125 lbs. per square foot.

Proper distance in feet, center to center of Beams.

a5 12-INCH BEAM, 12-INCH BEAM,
ggg SPECIAL SECTION. STANDARD.

§58

L %7 55

ag 2| be | 1be uﬁaﬂ. 1bs. 1%55 s
10 [ 48.8 | 45.8 | 43.83 | 40.8 83.5 | 80.7
11 | 39.8|87.8|35.8|838.7 26.8 | 25.4
12 | 83.5 | 81.8 | 80.1 | 28.8 22.6 | 21.3
13 | 28.6 | 27.1 | 25.6 | 24.2 19.2 | 18.2
14 | 24.7)23.4(22.1]20.8 16.6 | 15.7
15 | 21.4)20.3 | 19.2 | 18.1 14.4 | 13.7
16 | 18.7 | 17.8 | 16.9 | 15.9 12.6 | 12.0
17 | 16.6 | 15.8 | 15.0 | 14.1 11.2 | 10.8
18 |15.0 | 14.2 | 18.4 | 12.6 | 11.8 || 10.0 9.4
19 18.4 | 12.7 | 12.0 | 11.8 0.6 9.0 8.5
20 12.0 | 11.4 10‘8 10.2 | 9.5 8.1 7.9
91 110|104 9'8| 92| 86| 74| 7.0
22 99| 9.4| 8.9 8.4 | 7.9 6.7 6.3
23 9.0| 8.6 83| 7.79] 7.2 6.2 5.8
24 88| 79| 1.5 7.0| 6.6 5.6 5.3
25 8 s [0 8| 8 5.2 4.9
26 T2l 6.8| 64| 6.0 5.7 4.8 4.6
a7 6.56| 6.2| 5.9| 5.6| 5.3 4.5 4.2
28 6.1 5.8 5.6 | 5.2 4.9 4.2 3.9
20 56| 54| 5.2 | 49| 4.6 3.8 3.7
30 5.2 50| 4.8| 45| 4.2 3.6 3.4

¢

N

For load of 250 1bs, per square foot, divide the spacing given
by 2 Maximum fiber strain, 16,000 1bs. per square inch,

st
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STEEL

JONES & LAUGHLIN

(1w

Spacing of Jones & Laughlin Steel Co.'s

Steel Beams, for Uniform Load of

125 |bs. per square foot.

Proper distance in feet, center to center of Beams.
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' For load of 250 1bs. per square foot, divide the spacing given

by 2. Maximum fiber strain, 16,000 1bs. per square inch.
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JONES & LAUGHLIN STEEL CO. 1D

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
125 Ibs. per square foot.

Proper distance in feet. center to center of Beams,

_gg 6-INCH BEAM, B-INCH BEAM,

E STANDARD, STANDARD,

g;ﬁ o | | ome | | ome | o
20.8 27.8 24.8 20.7 18.6 16.5
20.7 19.0 17.2 14.4 12.9 11.4
15.2 13.9 12.6 10.5 0.5 8.4
11.6 10.6 9.7 8.1 7.8 6.5
9.2 8.4 7.6 6.4 5.8 5.1
7.4 6.8 6.2 5.2 4.0 4.1
6.2 5.7 5.1 4.2 3.8 3.4
5.2 4.7 4.8 3.6 3.2 2.9
4.8 4.0 3.7 3.0 2.7 2.4
3.8 3.6 3.2 2.0 2.4 2.1
3.8 3.0 2.7 2.8 2.1 1.8
2.9 2.6 2.4 2.0 1.8 1.6
2.6 2.3 2.2 1.8 1.6 1.4
2.3 2.1 1.9 1.6 1.4 1.8
2.1 1.9 1.9 1.4 -1.3 1.1
1.8 1.7 1.5 1.8 3 3 | 1.0
1.7 1.5 1.4 1.2 2 b 1.0
1.5 1:4 1.3 1.0 1.0 0.9

For load of 250 Ibs. per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 1bs. per square inch.

7




(_‘15() JONES & LAUGHLIN STEEL CO.

125 Ibs. per square foot.

Proper distance in feet, center to center of Beams.

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of

28 . 4-IncH BEaM, 3-INCH BEAM,

o ; .E STANDARD, STANDARD,

£35S

gﬁ?ﬁ: 1054 914 814 Tis T4 G 514

A8% | s | 1bs. | Ibs. [ 1bs. Ibs. 1bs. 1bs.
5 |12.2 | 11.5 | 10.9 | 10.2 6.6 6.1 5.6
6 8.5| 8.0| 7.5 T.0| 4.6 4.2 3.6
7 6.2| H.B| B5.6| 5.2 3.4 3.2 2.9
8 47| 4.5|. 42| 4.0 2.6 2.4 2.2
9 87| 85| 88| 8.1 2.1 1.9 1.8
10 3.0 29| 27| 2.6 j [ | 1.5 1.4
11 2.5 24| 22| 2.1 1.4 1.3 1.2
12 210 8.0 1.8 | 1LY 5 5 1.0 0.9
13 18| 17| 16 1.5 1.0 0.9 0.8
14 1.5 1.4 Ed | 18 =
15 3 et S [ It R . O R 3 | .
16 TS 1 1.0 0.9 F

For load of 250 1bs. per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 1bs, per square inch,
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JONES & LAUGHLIN STEEL CO. 151

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
100 Ibs. per square foot.

Proper distance in feet, center to center of Beams.

.5§ i 24-INCH BEAM, STANDARD,
32
S8 100 05 90 85 80
age 1bs. 1bs. 1bs. Ibs. Ibs.
0 210.6 204 .4 198.1 191.8 185.5
11 174.1 168.9 163.7 158.5 153.3
1 146.38 141.9 137.5 133.2 128.8
13 124.6 120.9 117.2 113.5 109.8
14 107.5 104.3 101.1 97.9 94.7
15 93.6 90.8 88.0 85.2 82.5
16 82.3 79.8 7.4 4.9 2.5
17 72.9 70.7 68.5 66.4 64.2
18 65.0 63.1 61.1 59.2 57.4
19 58.3 56.6 54.9 53.1 51.4
20 52.7 51.1 49.5 48.0 46 .4
21 47.8 46.3 44.9 43.5 42.1
22 43.5 42.2 40.9 39.6 38.3
23 39.8 38.6 37.4 36.3 35.1
24 36.6 35.5 34.4 33.3 32.2
25 C33.T 32.7 31.7 30.7 20.7
26 31.1 30.2 29.3 28.4 27.4
27 28.9 28.0 27.2 26.3 25.5
28 26.9 26.1 25.8 24.5 23.7
20 25.0 24.3 23.0 2.8 2.1
30 23.4 22.7 22.0 21.8 20.6

For load of 200 1bs. per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 1bs. per square inch.

_J
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(_152 JONES & LAUGHLIN STEEL CO. w
Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
100 |Ibs. per square foot.

Proper distance in feet, center to center of Beams.

-E ’§ 4 20-INCH BEAM, HEAVY SECTION.

g

a8 100 9% 90 85 80,
ase 1bs. 1bs. 1bs. 1bs. 1bs,
10 177.8 172.1 166.9 161.6 156.4
11 146.5 142.2 137.9 133.6 129.3
123 123.1 119.5 115.9 112.2 108.6
13 104.9 101.8 98.8 95.7 92.6
14 90.5 87.8 85.1 82.5 79.8
15 8.8 76.5 4.2 71.8 69.5
16 69.3 67.2 65.2 63.1 61.1
17 61.4 9.6 57.8 H55.9 54.1
18 54.7 53.1 b61.5 49.9 48.3
19 49.1 47.7 46.2 4.8 43.3
20 44.3 43.0 41.7 40.4 89.1
21 40.2 39.0 87.8 36.7 85.5
22 36.6 35.5 84.5 33.4 32.3
23 33.5 32.5 81.5 30.6 20.6
24 30.8 20.9 29.0 28.0 271
25 28.4 27.5 26.7 25.9 25.0
26 26.2 25.4 24.7 23.9 23.1
27 24.3 23.6 22.9 22.2 21.5
28 22.6 21.9 21.3 20.6 19.9:
29 21.1 20.5 19.8 | 19.2 18.6
30 19.7 19.1 18.5 | 18.0 17.4

For load of 2001bs. per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 1bs. per square inch.
.




JONES & LAUGHLIN STEEL CO. lﬂ‘\

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
100 Ibs. per square foot.

Proper distance in feet, center to center of B
5§E 20-INCH BEAM, STANDARD,

g, 5 70 05

g= 1bs, 1bs. 1bs.

10 136.3 131.0 125.8
11 112.6 108.3 104.0
12 94.6 91.0 £7.8
13 80.6 7.5 4.4
14 69.5 66.9 64.2
15 60.6 68.2 55.9
16 53.2 61.3 49.1
17 47.1 45.8 43.5
18 421 40.4 88.8
19 87.7 36.8 34.8
20 34.1 82,7 31.4
21 30.9 20.7 28.5
22 28.1 27.1 26.0
23 25.7 24.8 23.8
24 23.7 22.8 21.8
25 21.8 20.9 20.1
26 20.1 19.4 18.6
by 18.7 18.0 17.3
28 17.8 16.7 16.0
20 16.2 15.6 15.0
30 15.1 14.6 14.0

For load of 200 Ibs. per square foot, divide the spacing given
lql. Maximum fiber strain, 16,000 1bs. per square inch.

B




('lbi JONES & LAUGHLIN STEEL CO. )

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
100 lbs. per square foot.

Proper distance in feet, center to center of Beams.

-gi g 18-INCH BEAM, STANDARD.

B

iis @ 0

55- 1bs. Ibs. Ibs. 1bs.
10 109.1 104.8 99.6 94.1
11 90.1 86.2 §82.8 7.8
13 5.7 2.5 G9.2 65.4
13 64.6 61.7 58.9 55.7
14 5.6 53.2 50.8 48.1
15 48.5 46.3 44.3 41.9
16 42.6 40.8 88.9 36.8
17 37.8 36.1 34.5 32.6
18 33.6 82.2 30.7 29.0
19 30.2 28.9 27.6 26.1
20 27.8 26.2 24.9 23.6
21 4.7 23.7 22.6 21.4
22 22.5 21.5 20.6 19.5
23 20.6 19.7 18.8 17.8
24 18.9 18.1 17.3 16.4
25 17.4 16.7 15.9 15.1
20 16.1 15.4 14.8 13.9
27 14.9 14.8 13.7 12.9
28 13.9 18.3 12.7 12.0
20 13.0 12.4 11.8 11.2
30 12.1 11.6 11.1 10.5

For load of 200 1bs. per square foot, divide the spacing given
by 2 Maximum fiber strain, 16,000 1bs, per square inch.
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JONES & LAUGHLIN STEEL CO.

Spacing of Jones & Laughlin Steel Co.'s
Steel Beams, for Uniform Load of
100 Ibs. per square foot.

Proper distance in feet, center to center of Beams.

E%Q 15-INCH BEAM, LIGHT SECTION.

228

g3a 80 75 0 65 60

EE @ 1bs. 1bs. 1bs. 1bs. 1bs.
10 102.3 08 .4 94.5 90.5 86.6
11 84.5 81.3 8.1 4.8 71.6
12 71.0 68.3 65.6 62.9 60.1
13 60.3 58.2 55.9 53.6 51.2
14 52.2 50.2 48.2 46.2 44 .2
15 45.5 43.7 42.0 40.3 88.5
16 40.0 | 38.4 36.9 35.4 33.8
17 35.3 34.0 82.7 31.3 30.0
18 31.6 30.4 20.2 27.9 26.7
19 28.3 27.3 26.2 25.1 24.0
20 25.6 24.6 23.6 22.8 21.6
21 23.2 22.8 21.4 20.5 19.6
22 21.1 20.3 19.5 18.7 17.9
29 19.3 18.6 17.8 17.1 16.4
24 17.8 171 16.4 15.7 15.0
25 16.4 15.7 15.1 14.5 13.9
26 15.1 14.5 14.0 13.4 12.8
27 14.0 13.5 12.9 12.4 11.9
28 13.0 12.5 12.0 11.5 11.0
20 12.2 11.7 11.3 10.8 10.3
30 11.4 10.9 10.5 10.1 9.6

.

For load of 200 1bs. per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 lbs. per square inch.

J
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JONES & LAUGHLIN STEEL CO. 157

Spacing of Jones & Laugh!in Steel Co.'s
Steel Beams, for Uniform Load of
100 Ibs. per square foot.

Proper dist in feet, center to center,of Beams
g8 = = g
E§ é 15-INCH BEAM, STANDARD.
L > -
a g H 1bs. 1bs. 1bs. 1bs
10 7.0 69.1 65.2 62.8
11 60.3 a7.1 53.9 5.9
12 50.7 48.0 45.3 “43.6
13 43.2 | 40.9 38.6 37.2
14 87.8 35.8 33.3 82.1
15 82,4 30.7 29.0 7.9
16 28.56 27.0 25.5 24.56
17 25.8 23.9 22.5 21.7
18 22.5 21.3 20.1 19.4
19 20.2 19.1 18.1 17.4
20 18.38 17.3 16.3 15.7
21 16.6 15.7 14.8 14.2
22 15.1 14.8 13.5 18.0
23 13.8 13.1 12.3 11.9
24 12.7 12.0 11.3 10.9
25 11.7 f 5 19 ¢ 10.4 10.0
26 10.8 10.2 9.7 9.3
27 10.0 9.5 8.9 8.6
28 9.3 8.8 8.3 8.0
29 8.7 8.2 g8 7.5
30 8.1 T 7.2 7.0

For load of 200 1bs. per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 1bs. per square inch,

J
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JONES & LAUGHLIN STEEL CO.
Steel Beams, for Uniform Load of

Spacing of Jones & Laughlin Steel Co.'s
Proper distance in feet, center to center of Beams.
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For load of 200 1bs. per square foot, divide the spacing given
Maximum fiber strain, 16,000 1bs. per square inch,
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For load of 200 1bs. per square foot, divide the spacing given

| by 2 Maximum fiber strain, 16,000 1bs. per square inch,
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JONES & LAUGHLIN STEEL CO.

("

Spacing of Jones & Laughlin Steel Co.'s

Steel Beams, for Uniform Load of

100 Ibs. per square foot.
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in feet,

Proper di
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For load of 200 1bs, per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 1bs per square inch.




( JONES & LAUGHLIN STEEL CO.

‘lﬁiﬁ\

Steel Beams, for Uniform Load of
100 Ibs. per square foot.

Proper distance in feet, center to center of Beams,

Spacing of Jones & Laughlin Steel Co.’

ag 6-INCH BEAM, S-INCH BEAM,

82 g STANDARD. - STANDARD,

§§ g 17y 4% 12 143 12y a3
ag® 1bs. 1bs. Ibs. 1bs, 1bs.
1 37.2 34.1 31.0 25.9 23.2 20.6
6 25.9 28.7 21.5 18.0 16.1 14.3
i 4 19.0 17.4 15.8 13.2 11.9 10.5
B 14.5 13.8 12.1 10.1 9.1 8.0
9 11.5 10.5 9.5 8.0 7.2 6.4
10 9.8 8.5 7.9 6.5 h.8 5.2
11 EN & % | 6.4 5.8 4.8 4.3
12 | 6.5 5.9 | 5.4 ; 4.5 4.0 3.6
13 5.4 5.0 4.6 3.8 8.4 3.0
14 4.8 4.4 4.0 3.3 3.0 2.6
15 4.1 3.8 34 || 2.9 2.6 2.3
16| 86 | 88 | 80 (| 25 | 28 | 200
17| 89 | 29 | 27 || 22| 20 | 18
18 2.9 2.6 2.4 2.0 1.8 1.6
19 2.6 2.4 2.1 1.8 1.6 1.4
20 2.8 a1 18I0 1.8 1.4 1.8
21 2.1 1.9 1.8 1.5 1.8 1.2
22 1.9 1.8 1.6 1.8 1.2 B

by 2. Maximum fiber strain, 16,000 1bs. per square inch,

For load of 200 1bs. per square foot, divide the spacing given

o,




ﬁw JONES & LAUGHLIN STEEL CO.

Spacing of Jones & Laughlin Steel Co.’s
Steel Beams, for Uniform Load of
100 lbs. per square foot.

Proper distance in Eéet. center to center of Beams.

a8 " 4Inci Beam, 3.Incn BEAM,

8 ;.ﬁ STANDARD. STANDARD,

288

82 tou | o | o | 7 || ms | e | sx

A8% | Ibs, | 1bs. | Ibs. | Ibs. || Ibs. [ 1bs. | 1bs
5 15.2 | 14.4 | 13.6 | 12.7 8.3 sl 7.0
6 10,6 | 10 0 9.4 8.8 5.8 5.3 4.9
v T.8 .8 6.9 6.5 4.8 4.0 3.6
8 5.9 5.6 5.3 5.0 3.2 3.0 2.7
9 4.7 4.4 4.2 3.9 2.6 2.4 2.2
10 3.8 8.6 | 8.4 32| 2.1 1.9 1.8
11 3.1 3.0 2.8 2.6.] 1.7 1.6 1.5
12 2.6 2.5 2.3 2.2 1.4 1.8 1.2
13 y: 26 Hlf M. i I N O T S - | s ;s | 1.0
14 1.9 1.8 1.7 1.6 151 1.0 0.9
15 3 B 1.6 1.5 1.4 0.9 0.9 0.8
16 1.5 14| 1.3 1.2
17 1.3 1.2 1.2 1
18 | 1.2 1.1] 1.0] 1.0
19 Py 1.0 0.9 0.8

For load of 200 1bs. per square foot, divide the spacing given
by 2. Maximum fiber strain, 16,000 1bs. per square inch.
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rlﬂ JONES & LAUGHLIN STEEL CO. =

General Formulas on the Flexure or Beams
of any Cross-Section.

Let A = area of section, in square inches.

1 = length of span, in inches,

W = load, uniformly distributed, in Ibs.
M = bending moment, in inch-1bs,

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,

s = strain per square inch in extreme fibers of beam,
either top or bottom, in lbs., according as n
relates to distance from top or from bottom of
section. :

D = maximum deflection, in inches. -

I = moment of inertia of section, neutral axis
through center of gravity.

I'= moment of inertia of section, neutral axis paral-
lel to above, but not through center of gravity.

d = distance between these neutral axes.

R = section factor.

r = radius of gyration, in inches,

E = modulus of elasticity (for wrought iron, assume
27,000,000, for steel, 29.000.00(?).

| o 1
Then: R= = r= =rigs
M=—21_ _er
n
oMn N
=N [E ) ]
Weaker = S0ip
In 1
Win Wi
ST T ek
I'=I+4Ade
_BWI® for beam supgorted at both ends and
~ 384 EI uniformly loaded.

__PI* for beam supported at both ends and
~ 48 EI loaded with a single load P at middle.
_ WI* forbeam fixed at one end and unsupport-
~ B EI ed at the other and uniformly loaded.
pis for beam fixed at one end and unsup-
D=T ported at the other, and loaded with a
3EL Single 1oad P at the latter end. )

D
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STEEL CO.

Bending Moments and Deflections of Beams under
Various Systems of Loading.

W =total load.
I =length of beam,

/ =moment of inertia.

£ =modulus of elasticity.

(l‘)l Beam fixed nt one end and
oaded at the other,

@

Safeload=14 that 'given in tables.

Maximum bendiflg moment at
point of support = W7,

Maximum shear at point of sup- |
port= .

(2) Beam fixed at one end, and
uniformly loaded.

Safe ld= !g that given in tables.
Maximum bending moment at

point of support:%‘

Maximum shear at point of sup-
port= ¥,

- wis
efiectione-"p) Deflection= :_’).’i}
(8) Beam m:ﬂ:orted at bothends, | (4) Beam ﬁanorEEd at bothends
single load in the middle. and uniformly loaded,

A\

Safe lond =1 that given in tables.
Maximum bending moment at

middle of benm=£

Maximum shear at points of sup-
port=1ig W,

D’Hec“a“':;}?_-?

Safe lond=that given in tables.
Maximum bending moment at

middle of henm:—-”—

Maximum shear at points of sup-
port=%W.
Deflection= e
N S S ET

(5) Beams supported at both
lenddﬁ, single unsymmetrical
oad.

Safeflond:t.lmt given in tables

¢ ]

Xsab

Maximum bending moment un-

der load=—~t

Maximum shear: at support near
Wa

i At other support= e

Mnx{ﬂl’um deflection
ab(zl—a) ‘;m

S ARl

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

Safe lond=that given in tables
f
x e
Maximum bending moment be-
tween loads=1 W a.

Maximum shear between load
and nearer support=% H.

Wa
Max. Deflect. =;;-_ !..}- (*—ya®),




JONES & LAUGHLIN STEEL CoO.

Values of Moments of Inertia.

bds- _4.';(13‘._14 )

1, axis X-X— e
B3 (d-B)+1 3+ (b4-24)
I, axis Y-Y= e
_ 12
-l
Batter:r:b--i

bav— (1)

I, axis X-X= 3

I, axis Y-Y

3 Lrninl
E RSPALLL (Bt _pge

- B y— — s

n=[t s+ A0 L (0 (G20 ] A

b Area=A=245+ A1+ 4o0)
Je~l
Batter_-r—.m
!

I asia X-X =22 "““ff-f*);—{é-t) (nf)*

# 7. Laxisy-y=7 .5'_+1(g“f)£

_bSr (@)
"=Tehtvbfy

e
.y
1
{

. n'+!(d—n};—(&-!)(n~:)’.

5 for uneven and even angles.

X1 axis Yoy @2+ (b-m~(d-0)(n-1)*
d =B

(-3

for uneven angles,

\-:.

-+ 1[-@n- ],
3

y  LaxisU-U=
K

for even angles.

=

_ & (2k+0)+4* for uneven and
= 2(4+h) even angles.




JONES & LAUGHLIN STEEL CO. o7 )

Values of Moments of Inertia—Continued.
J=Moment of Inertia, K=Moment of Resistance.

Sections I | R

: b it |
For axis X-X= 13 '&_&:
For axis Y—Y:%P- 6
b (h2-k,2) b (A*-0y?)
12 64
b AB-b /e ® b Ay Jey®
12 6 /4
For axis X»-X-_:b it %
36 bh
b A h."ﬂ.:W
For axis Y-Y=—1
i 12
Eas Sl
'y
w (d A-d*) 7 (d4-d )
64 324
w b As b A
64 32
b hr-(b-by) 1,2 21
12 3

b IO=(b-by) Iy~ (by-b)hy? | 21
12 st

LT RY AL Y S Y I ¢
' 12 3

— L
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JONES & LAUGHLIN STEEL CO.

Properties of Jones & Laugnhlin Steel Co.'s Steel Beams - Continued.

EIBEETanITRERBEEZER

............... . i SRR

thomawbwwwwwmﬁv«r—cﬂ

700 1
100 | 1
600 1

S3ERSSSRERRRRIES

.....................

BREERBSR-SRELRILSREES

MMM FHNFRRNONACTCTCT v O vt vt vt v

~

ﬁﬂwG:wﬁ‘cGNﬂﬂﬂit-ﬁ—lwﬁaﬁb

3%23 &%ma—% 23X

Sriciizzesisnanacen-

x -] = [=] " =
£252 _sé35 ysBai zsdz

nNREBRRRNCYHYIdRoMMMmeMaaEaS

iﬁgggga&aiawaﬂﬁéaza§:

ﬂlﬁ'tﬁ‘t@bt‘ww@ﬂeg

B-12
B-12
B-

B-13
B-14
B-14

AddAAAdA AL Add

Ll=8M

or C's=

distributed. l=span in feet.
C and C’=Coefficient given above |

fos.

oad in 1bs. uniforml
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JONES & LAUGHLIN STEEL CO.

Z BARS.
“properties of Jones & Laughlin Steel Co.'s Z Bars.
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Z BARS.
Properties of Jones & Laughlin Steel Co.'s Z Bars.—Continued.
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. TEES.
Properties of Jones & Laughlin Steel Co.'s Tees.
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ANGLES.
Propertles of Jones & Laughlin Steel Co.'s Angles with Unequal

Legs.
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ANGLES.
Properties of Jones & Laughlin Steel Co.'s

JONES & LAUGHLIN STEEL CO.

Angles, with Equal Legs.
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JONES & LAUGHLIN STEEL CoO. 179

~

Bent Channels In Floors.

The bent channel sections shown below are used for floors of

bridges and fireproof buildings as shown,

. The lollnwtmi tables give weight per lineal foot of each sec.
tion, composed of two channels and one splice plate, the weigh
per square foot of floor surface for different size and weight o

channels, the section factor for width ** A," and the safe lond per

uare foot for spans of different len, using fiber stresses o
;g.l:mnnd mm!blr SHhs;

t
£

f

Properties of Section.

T [93{1b.}6 1055 10] 6L 8 1b, ‘ 5[91b. [5[634 10,

Thickness of splice ”

BB is o nsvicis s ot 5 ] . o +
Wvghlporlinealfoot m}‘?& .11 sl’fm n{m 18.5
Wei%htpersqit‘oot..‘ 26,00 | 30,61 24,86 | 81,50 2.0
Bection factor for

width A", w] -T.4B 6.17 5,42 4.08 3.7M
A=, vaun 11§ 105¢° 10!2' ’§' 05'2'
B= 6ig" " Big* 44" 4%

Safe Load In Pounds per square foot of Floor,
for Spans of Different Lengths.

chan- 6 chan- 6° chan- || & chan- & chan-
S nel 93 Ib. || nel103£1b. || nel 81b. || nel 91b. ||nel6is 1b,
n
Feet. || 12000 | 16000 || 12000 | 16000/ 12000{ 16000} | 12000] 16000 12000, 16000
Ibs. | Ibs, | 1bs. |1bs. || Ibs. | 1bs. || 1bs, | 1bs. || 1bs. | 1bs.
5 308 | 8180 || 2201 | 2935 || 1988 | 2584 || 1740 | 2320 || 1402 | 1860
] 1661 | 2215 || 1548 | 2064 || 1346 | 1706 (| 1208 | 1611 || 978 | 1297
T 1221 | 1628 || 1008 [ 1337 || 080 | 1810 || 888 | 1184 || T15| 658
8 1247 || 871 | 1161 | 768 | 1011 || 680 | 907 || B47| T20
] Tah | 080 688 | 017 (| 598 TO7 (| 887 | 716 || 432 | BTG
10 bos | 97 G568 | Ta4 (| 484 | o045 || 485| B8O || 850 | 46T
11 1 4M | 630 461 | 615 (| 400 | 583 || 850 | 470 || 200 | as7
18 4156°| 554 887 | 616 || 836 448 || 802 | 408 || 242| 823
13 472 338 | 451 || 87| 388 (| 57| S48 || 206 | 275
14 506 | 407 254 | 879 (| 247 | 820 || 292 17| 239
15 260 | 855 248 | 33 215 | 2\/T (| 198 | 257 || 156 208
16 &4 m2 2181 201 1] 207 gl 170 1871 189

Safe loads given include weight of section.

Weight per lineal and per square foot includes weight of
splice plate and rivets,

it




r"_'lm JONES & LAUGHLIN STEEL CO.

GIRDERS.

Safe TLoad, in Tons of 2,000 1bs.,

Uniformly Distributed, for Box Girders Composed
of Two 10" Beams and Two [2 x " Plates.

o .
:.-3- 2-10" Beams, 213 x 14"
gﬂé 23 1bs. per foot, Steel Plates.
Sz
£
g8 ¥E | 8 | 248 |Sgw |us8. |o&4
5| =2 | Eg | SR (843 (Sapy (ened
o __:'5 2 22eE |2y ‘3 @ ‘: ‘GE 1 e
§° | 385 | 32 |42s8|g25: [SEEhE Baed
8 | 328 | Be |Ze8s|2eE |ssEi"|280s
352 | §¢ |3i8® |3 (38Ee |3l
Ep e <85 | 285 |Sor” |3B8R
12 32.5 1114 1.50 2.85 120 61
13 30.0 1206 1.44 2.17 130 66
14 27.9 1209 1.34 2.01 140 1
15 26.0 1392 125 1.88 150 Vi
16 24 .4 1485 1.17 1.76 160 82
17 22.9 1578 1.10 1.66 170 87
18 21.7 1670 1.04 1.57 180 93
19 20.5 1763 0.98 1.48 190 a7
20 19.5 1856 0.93 1.41 200 102
21 18.6 1949 0.80 1.34 210 107
23 17.8 2042 0.85 1.28 220 112
23 17.0 2134 0.81 1.28 230 117
24 16.3 2227 0,78 109 240 122
26 15.6 2320 0.75 1.13 250 128
26 15.0 2413 0.72 1.08 260 133
27 14.4 2506 0.69 1.04 270 138
28 13.9 2508 0.67 1.01 280 143
20 13.4 2601 0.64 0.97 200 148
80 13.0 2784 0.62 0.94 300 153
81 12.6 287 0.60 0.91 310 158
32 12.2 207 0.58 0.88 820 163
33 11.8 3062 0.57 (.85 330 168
34 11.5 8155 0.55 0.83 240 173
35 111 3248 0.53 0.81 350 179
36 10.8 Ji41 0.52 0.78 360 184
87 10.5 3434 0.51 0.6 370 189
a8 10.3 3526 0.49 0.74 380 194

Above values are based on maximum fiber strain of 13,000 Ibs. per sq. in., }§*
k fvet holes deducted. Weights correspond to lengths, center to center of bearings.
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GIRDERS.

Safe Load, in Tons of 2,000 Ibs.,

JONES & LAUGHLIN STEEL CO.
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GIRDERS.
Safe Xoad, in Tons of 2,000 1bs.,

Uniformly Distributed, for Box Girder Composed

JONES & LAUGHLIN STEEL CO.
of Two 15" Steel Beamsand Two |4 x 5" Steel Plates.
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(_ JONES & LAUGHLIN STEEL CO. 183_\

GIRDERS.

Safe ILoad, in Tons of 2,000 Ibs.,
Uniformly Distributed, for Box Girder Composed
of Two 18" Steel Beams and Two 18 x " Steel Plates.

8 ke7la I z s w68 =
w | 48 @ 43 et g |4
Eglme &5 @ A P
88| k2 a3l =3 43 8%
EE' uka : 0 é:g o ..;Eﬁ
] % [ H o Bt & o, - 9 “5‘3
gE EEY = 33"6' gES = 255 “ﬁ‘c‘» k|
£5558 | of |<Bi|| 538 | of [l fe
§(S23| 53 |3282( 325 | 3% [E=dlrcslie
£ o|one| B8 |ensE || e | 23 |o85s(e2a|2 8
A 51&:_@ g | 5.8 ge® | 28 SR dclays (23
CE| g |3%8 || TeR [ [385 [224 |«
12.[182.2 | 2712 | 5.43 ||128.0/| 2352 [ 2.81 | 5.43 | 82
18 [122.0 | 2088 | 5.01 || 118.5 | 2548 | 2.61 | 5.01 | 88
14 [113.3 | 3164 | 4.66 |[105.8 | 2744 | 2.43 | 4.66 | 95
15 |105.7 | 3390 | 4.85 98.3 | 2040 | 2.27 | 4.35 |102
16 | 99.1 | 8616 | 4.07 92.2 | 8136 | 2.12 | 4.07 [109
17| 93.8 | 8842 | 8.83 86.8 | 8332 | 2.00 | 3.83 [116
18 | 88.1 | 4068 | 8.62 || 82.0 [ 8528 | 1.90 | 8.62 [122
10 | 83.5 | 4204 | 3.43 7.6 ) 8724 | 1.80 | 3.43 129
20 | 79.3 | 4520 | 3.26 3.8 | 8920 | 1.0 | 3.26 |136
21 | 75.5 | 4746 | 8.10 || 70.2 | 4116 | 1.62 | 8.10 (143
22| TR.1 | 4972 | 2.96 67.0 | 4312 § 1.564 | 2.96 [150 |.
23| 69.0 | 5198 | 2.83 G4.1 | 4508 | 1.47 | 2.83 |156
24 | 66.1 | 5424 | 2.72 61.5 | 47 1.41 | 2.72 [163
25 | 63.5 | 5650 | 2,61 59.0 | 4900 | 1.36 | 2.61 [170
206 | 61.0 | 5876 | 2.51 56.7 | 5096 | 1.30 | 2.51 {177
T | 68.8 | 6102 | 2.41 54.6 | 5202 | 1.26 | 2.41 |184
28| 66.6 | 6328 | 2.33 52.7 | 5488 | 1.21 | 2.83 [190
20 | b4.7 | 6554 | 2.25 50.9 | 5684 | 1.17 | 2.25 |197
80°] 52.9 | 6780 | 2.17 || 49.2 | 5880 | 1.18 | 2.17 [204
81| 51.8 | 7006 | 2.10 7.6 | 6076 | 1.10 | 2.10 211
82| 49.6 | 7232 | 2.04 || 46.1 | 6272 | 1.06 | 2.04 [218
83 | 48.1 | 7458 | 1.98 || 44.7 | 6468 | 1.03 | 1.98 [224
34| 46.7 | 7684 | 1.92 || 43.4 | 6664 | 1.00 | 1.92 [2381
851 45.3 | 7910 | 1.86 || 42.1 | 6860 | .97 | 1.86 (238
86 | 44.1 | 8186 | 1.81 41.0 | 5056 | .94 | 1.81 |245
871 42.9 | 8362 | 1.76 89.9 | 7252 | .92 ] 1.76 [252
88 | 41.2 | 8588 | 1.72 38.8 | TM48 | .00 ) 1,72 [25€
k Above values are bited on maximum fiber strain of 13,0001bs. persq. in., {§*

rivet holes deducted, Weights carrespond to lengths, center to center of mg!:/




(_lBi JONES & LAUGHLIN STEEL CO. -\

Arings, /

GIRDERS.

Safe Load. in Tons of 2,000 1bs.,
Uniformly Distributed, for Box Girder Composed
of Two 20" Steel Beamsand Two 16x (" Steel Plates.

L 7" ¥ T E !
§ | =k =g | &y wg [
2. 38 Wa |l g & ®E  |SE
33 Erﬂ 2? .u_.__d 2; Ly
o %2 3 %a 2 (5o
sl B w 52 w o |k
& w15 [Bie |9 S8 [B.2 Maw |02
85l22%| S |845 1388 (=E5|3 (285 23t o2
§3[325| 0% [22eE by 955 | OF pRE gl e
8°|38% (€3 [55:39852|138%| 58 [#2=2]755 2 58
E [972| 88 [oRel cwiallox| E8 [a8el 2R 28
B 285 2 |gegoioct (488 ¥ [9hE°lges (35
cilp [285 [328 |"eE|p 395 |28F |2
12 [167.5| 2923 8.24 | 6.02 |{148.7]2563] 0.647 | 6.12 | 82
13 [154.7|8167| 2.99 | 5.56 |{137.3|R777| 0.597 | 5.65 | 88
14 {148.6|8410] 2.78 | 5.16 |{127.5[2990] 0.555 | 5.25 | 95
15 [184.0/8654) 2.59 | 4.81 [|119.0{ 3204 0.518| 4.90 |102
16 [125.7]8898) 2.48 | 4.51 (|111.5{ 3418{0.485| 4.59 |109
17 [118.3]4141| 2.28 | 4.25 [|105.0 8631(0.457| 4.32 |116
18 |111.7]4385] 2.16 | 4,01 || 99.1| 3845/ 0.432 | 4.08 (122
19 [105.8]4628) 2.05 | 3.80 || 93.9{ 4058/ 0.409| 3.86 |129
20 [100.5/4872| 1.94 | 3.61 || 89.2{4272{ 0.388| 8.67 |186
91 | 95.7|5116] 1.85 | 8.44 || 85.0] 4486/ 0.8370| 8.50 (143
23 | 91.4|56850) 1.77 | 8.28 || 81.1|4699] 0.353 | 8.34 |150
23 | 87.4/5603 1.69 | 8.14 || 77.6/4913) 0.338 | 3.19 |[156
24 | 88.8|5846) 1.62 | 8.01 || 74.4] 5126 0.324| 3.06 |163
25 | 80.4/6090] 1.55 | 2.89 || T1.4] 5340/ 0.311| 2.94 |150
26 | 77.3/6334 1.50 | 2.78 || 68.6/5554] 0.299| 2.82 177
27 | 74.5/6577] 1.44 | 2.68 || 66.1|5767| 0.288| 2,73 |184
28 | 71.8/6821) 1.89 | 2.58 || 63.7| 5081] 0.277( 2.62 |190
29 | 69.3]7064) 1.34 | 2.49 || 61.56194] 0.268| .53 [107
80 | 67.0/7308] 1.30 | 2.41 || 59.5] 6408 0.250 | 2.45 |204
81 | 64.8|7552] 1.25 | 2.83 || 57.6|6622| 0.251 | 2.37 (211
82 | 62.8/7795) 1.21 | 2.26 (| 55.8] 6835 0.243 | 2.20 |218
83 | 60.9]8089| 1.18 | 2.10 || 54.1[{7049] 0.235| 2.22 |224
84 | 59.1/8282| 1.14 | 2.12 || 52.5]7262]{ 0.228| 2.16 (231
85 | 57.4/8526) 1.11 | 2.06 || 51.0] 7476] 0.222 | 2.10 [238
86 | 55.8|8770 1.08 | 2.01 || 49.6/7690] 0.216 | 2.04 [245
37 | 54.3/9013( 1.05 | 1.95 || 48.2(7903] 0.210 | 1.98 |252
38 | 52.9)9256] 1.03 | 1.90 || 47.0{8117] 0.204 | 1.93 |258
L Abave values are based on maximum fiber strain of 13,000 1hs, per srl;ein., i
rivet holes ded 1. Weights correspond to lengths, center to center of




(_ JONES & LAUGHLIN STEEL CoO. l!.'a&ﬂ

STEEL PLATE CGIRDERS.
Safe Loads In Tons, Uniformly Distributed.
- — Iﬁ .. — — —— ’j ——l
‘g s £ 8 g & ¢
53 d 2 B g 2 ®
4l fl Rog m o8
[ o 5 | o
8 o . 2 ',
& - T -
w - =2 X = ',5 X
B S B g R B,
8 X 8 ¥ S
o X X X X
E,ﬁ 8 &4 b 8 n I
g 3 n.
- A ] o i o L)
g7 8. | ule.BslB284 e, Balgad,
v} B e Lo Ry 92 _’_'u.a o “"'R'J.E- 3
§ |22, |38 |sragipeds 30 | o8 (ARgilewas
g |on8 |28 (STERa8E0 %s | £2 FTE5a85 S
§ | €35 |35 (fE=blapnyl 8BE Sy |3SaHenat
E oo |BE [Fgad|sEes] o (B2 [578d|gEsd
- "t - |5 || ws - =N u—r
B 16
2 81.181.62) 4.00 | .05 |[01.71[1.70] 4.40 05
21 |77.32)1.69 8.80 | .05 |[87.84 1.?7 4.201 .05
.22 |73.80)1.76)] 8.63 06 || 83,37 |1.84 | 4.00 | .06
23 |70.60)1.86] 8.47 06 [179.7411.95) 8.83 | .06
24 |67.66)1.93] 8.32 06 ||76.42 |2.02| .67 | .06
25 |64.95(2.01]3.19 | .06 [|73.36]12.09(8.52 | .06
26 | 62.45(2.07] 3.07 | .07 ||70.54|2.17| 8.89 | .07
27 160.14 {2.14| 2.96 07 |167.93|2.24] B.26 | .07
28 |57.9912.21| 2.85 07 |165.5012.81| 3.15 | .07
29 |55.99 |2.31] .75 07 163,25 12,42 8.03 | .07
80 [54.12(2.38] 2.66 .08 ||61.14|R.49| 2.94 | .08
81 |52.88 |2.45] 2.57 08 ||159.16|2.66| 2.85 | .08
82 |50.7412.52| 2.50 08 |157.8212.64| 2.75 | .08
83 |49.2012.59| 2.42 .08 |155.58]2.71| 2.67 08
84 |47.76]2.66]2.84 | .09 ||53.94]2.78]| 2.59 [ .09
85 |46.3912.73| 2.28 09 |[52.40|2.85( .52 | .09
36 |45.1012.83| 2.22 09 150,95 12,96 | 2.45 09
87 |43.8812.90| 2.16 09 vﬂ_i,»"}? 8.03| 2.38 | .09
88 |42.7312.97| 2.10 | .10 |[48.27(3.11| 2.81 .10
89 [41.63]83.04]|2.05 | .10 |[47.03(3.18]| 2.25 .10
40 [40.59 [3.11[ 2.00 | .10 |[45.85[3.25 | 2.21 10
i K
The above values are founded on the moments of inertia of
the sections using a maximum fiber strain of 18,000 1bs, per square
inch forsteel ; {3 rivet holes in both flanges deducted. Weights
of girders cor‘raﬁgond to lengths center to center of bearings and
5, stiffeners and fillers.

\Llucluds rivet hea

e -l



(13& JONES & LAUGHLIN STEEL CO, ‘\
.STEEL PLATE GIRDERS.
Safe Loads in Tons, Uniformly Distributed.
4 4 4
2 & d 8 4
& £:% ER
g & g B A

4 g A s @3
& B 4 X B 4%

-' ¥ = S T
88 8 &b 3,0
0""' -~ -
b=t B o oam D W | @
2, | ale.BalB5Eells. | 4 le.RaE88
A R e ] M R A R et
o | 585 | 22 |ETER=85Y| 28 | 22 ST55|a850
=] EE A 353&’53'-..:& "‘_E 20 - é?'o‘;u”;u.‘éu
4 | 3¢5 | 98 |ge-cias=g B 55 gHegluo=g
2 |o%°|PE |538s|BRec| oy [ PR |T302EEE

b E8wl|o || S CEg:1k )

g F5%lEs5c| 4 ATgClaes®
20 102.57/1.77| 4.80 05 ||152.54|2.72] 6.71 06 s
o1 | 97.67/1.85) 4.58 | .05 |[145.28/2.84] 6.89 06
99 | 93.23/1.92] 4.37 | .06 [|[1838.68/2.95] 6.09 07
23 | 89.18/2.04| 4.18 | .06 [|132.65|8.12| 5.83 07
94 | 85.46/2.17]| 4.01 | .06 |[127.12|8.24| 5.58 07
25 | 82.04/2.19| 8.85 | .06 |[122.04]{8.56| 5.36 | .07
o6 | 78.88]2.26] 8.70 | .07 |[117.84|8.48| 5.16 | .08
97 | 75.96{2.84( 8.56 | .07 |[113.00[8.59| 4.97 | .08
28 | 73.26|2.41 43 | .07 |[108.97|8.71| 4.98 | .08
29 | 70.73(2.53]| 8.81 | .07 |[105.20{8.88| 4.63 09
80 | 68.87[2.60| 8.21 | .08 |([101.70/4.00| 4.48 | .09
81 | 66.16]2.68) 8.10 08 || 98.4214.12| 4.82 | .09
82 | 64.10/2.75| 3.00 08 || 95.84/4.23| 4.20 | .10
83 | 62.16/2.82 ) 2.91 08 || 92.45/4.35]1 4.07 | .10
84 | 60.3312.80| 2.83 | .09 || 89.74)4.47| 8.94 | .10
85 | 58.60{2.98] 2.75 87.i714.50| 8.83 | .10
86 | 56.98/8.00| 2.66 | .09 (| 84.74/4.76] 8.93 | .11
87 | 55.44|8.16] 2.59 | .09 || 82.46/4.87| 8.62 | .11
88 | 53.98(38.24| 2.52 | .10 || 80.20/4.99| 8.53 | .11
89 | 52.59/8.81]| 2.47 | .10 || 78.23(5.11| 8.43 | .12
40 | 51.26{8.89| 2.40 | .10 (| 76.27)5.23| 8.35 | .12

The above values are founded on the moments of inertia of
the sections using a maximum fiber strain of 18,000 1bs. per square
inch for steel ; §° rivet holes in both flanges deducted. Weights
of sfirders correspond to lengths center to center of bearingsand
k include rivet heads, stiffeners and fillers.
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STEEL BOX GIRDERS.
Safe Loads in Tons, Uniformly Distributed.
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STEEL BOX GIRDERS.
Safe Loads in Tons, Uniformly Distributed.
4 5 3w
H SRR 2%
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=t e XX a X
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g %?E 2 = 25at l-;:g: aTE - |35 at gm0
4 g | 35 |d5E2 3»»—.-_- JF% | 35 [3=42¢ 33--5
2 |Nw| BT ',;‘é 2 g%&f—! o¥ | PE 5384|884
S o 5 el 55
20 |1184.9(2.92110.59 | .10 |[278.5(3.78(15.80| .18
21 (176.2(3.06110.10 | .11 ||274.8|3.95|15.06| .13
22 |1168.2(3.19) 9.64 | .11 |[262.8(4.13[14.87| .14
23 (160.8]3.36) 9.22 | .12 (|251.0|4.84|13.74| .15
24 |154.2|13.40( B.84 | .12 ||240.5(4.52|13.17| .15
25 |148.0)3.63| 8.48 | .13 [/ 280.9(4.69|12.64| .16
206 |142.413.76| 8.18 | .13 |[222.0(4.87|12.16| .17
27 |137.0|3.80| 7.85 | .14 ||218.8(5.04|11.50| .17
28 |132.114.08| 7.57 | .14 ||206.2(5.21|11.20| .18
20 1127.6|4.15| 7.81 15 (1199.0(5.43110.91| .19
30 |123.3(4.33| 7.06 | .15 |[192.4|5.61(10.5 19
31 (119.314.45| 6.83 | .16 [/ 186.2|5.78]10.21| .20
82 |115.6|4.60| 6.63 | .16 |[180.3(5.95| 9.88| .20
33 |112.114.74| 6.48 AT ||194.9(6.12| 9.58| .21
34 |108.8|4.87| 6.24 AT |[169.8(6.29| 9.30 22
85 | 105.7[5.00| 6.06 A8 |1 164.9(6.47( 9.03 22
36 |102.8]5.17| 5.90 L8 || 160.816.69| 8.7 23
37 [100.0]5.81| 5.74 19 11156.016.86| 8.5 4
38 97.4(5.44| 5.58 A9 1[151.916.94| 8.32| .24
30 94.915.58)] 5.44 20 || 148.0(7.20) 8.11| .25
40 92.616.71| 5.80 20 Il-l-l.:l 7.881 .91 .26
The above values are founded on the moments of inertia of
the sectiohs using a maximum fiber strain of 13,000 1bs. per square
inch for steel; {§" rivet holes in both flanges deducted. Weights
of girders correspond to lengths center to center of bearings and

Lim: ude rivet heads, stiffeners and fillers.
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STEEL COLUMNS IN FIREPROOF
BUILDINGS.

The construction of steel-frame fireproof buildings,
though of recent date, is becoming general in large and
important cities. In the business centers of our great
cities no other form can be used to advantage, and the
architects who are keeping pace with improvements rec-
ognize the desirability of the improved construction.
This change has been facilitated in no small degree by
the great improvements made in the art of fireproof
construction, insuring not only a higher degree of effi-
ciency, but a considerable reduction in cost, as compared
with methods formerly practiced.

The old style of solid brick or stone arch, at one
time so common, has been almost wholly supplanted by
the modern forms of hollow tile and terra cotta, and
roofs, ceilings and partition walls are now largely con-
structed of these refractory materials.

The substitution of steel for iron in beams has has-
tened this radical improvement. Our patterns of beams
and channels, having the highest efficiency, are well
adapted for this purpose.

For some time past another change which has gradu-
ally taken place has been the substitution of steel for
cast iron in the composition of columns, cast iron being a
material so uncertain in character that its use in bridge
construction has long since been abandoned. In build-
ings the loads are generally quiescent, and the liability
of 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 many cases there exists
considerable eccentricity, that is, the loads on one side
of the column are heavier than 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 in the manufacture of castings, and which pre-
clude anything approaching uniformity in the product.

e R
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In the case of hollow cast iron columns, while the
metal is yet in a molten state, the buoyancy of the cen-
tral core tends to cause it to rise, thereby reducing the
thickness of the metal above and increasing the same
below. When columns are of such lengths as to make it
necessary to pour the metal into the moulds from both
ends, it sometimes occurs that the iron becomes too
much chilled on the surface to properly mix and unite,
thus creating a weak seam at the very point where the
greatest strength will be needed. The presence of con-
fined air, producing ‘‘blowholes” and ‘' honeycomb,”
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 strains, at times
of sufficient force to produce rupture in the column or in
its lugs on the slightest provocation. In many cases the
trouble can be ascribed to faulty designing or careless-
ness in the execution of the work, yet even under favor-
able conditions it is so difficult to secure equal radiation
from the moulds in all directions, that castings, entirely
exempt from inherent shrinkage strains, are probably
seldom produced.

As a protection against these contingencies, resort
must be had either to the crude or uncertain expedient
of a high safety factor, not less than 8or 10, or a material,
such as rolled steel, must be adopted, of a more uniform
and reliable character than cast iron.

Steel columns fail either by deflecting bodily out of
a straight line, or by 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 thick-
ness of the metal is insufficient.

The rule has been deducted from actual experiments
Lupun steel columns, that the distance between centers

o
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of rivets should not exceed, in the line of strain, sixteen
times the thickness of metal of the parts joined, and
that the distance between rivets or other points of sup-
port, at right angles to the line of strain, should not ex-
ceed thirty-two times the thickness of the metal.

On page 59 are shown sections of some of the most
common forms of built columns. Figs. 5,6, 7, 13 and 16
are known as closed columns. As it is impracticable to
repaint the inner surface of such columns, itis preferable

to use them only for interior work where the changes in

temperature are not considerable and the air is dry. In
places exposed to the extremes of temperature and un-
protected from 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, will continue as -

long as there is unoxidized metal left in the column,
The remaining figures on this page represent columns
with open sections or latticed columns, which admit of
repainting and are suitable for out-of-door work.

On pages 60, 61 and 62 are shown sections of the
Larimer column, which has recently been placed on the
market. Its claims for superiority over any other
steel or iron column are based mainly on the following
qualities:

1. Economy anp Promrryess oF MANUFACTURE.

It has only one row of rivets, while two or more rows
are required by other columns, and being made of beams,
special shapes do not have to be rolled, as the beams can
be taken from stock, saving the time necessary for rolling
special sections.

2. Hion UrmiMATE RESISTANCE TO COMPRESSION.
Actual tests show that the resistance to compression
for the Larimer column is greater than for any other of
equal weight and sectional area.
3. AparrasiLity ror CoNNECTIONS witTH BEAMS, ETC.
When used in buildings for supporting floor beams,

=
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either single or double, these qualities are of the greatest
importance. Connections can be readily made to the
Larimer columns at any point and from any angle. For
details of connections, see pages (6 and 67,

4. INsPECTION AND PainrtinG.

When columns are used for out-door work orin places
exposed to dampness and not covered permanently with
fireproofing, this column can be more readily inspected
and repainted than any other form, there being less hid-
den surface.

When it is desired to carry unusually heavy loads,
as is frequently the case for the lower stories of very high
buildings, the Larimer columns can be reinforced to the
required strength, either by plates riveted to each flange,
or by plates forming a box entirely covering the Larimer
column,

Cast and steel bases are shown on page 59. Complete
tables giving the safe loads in tons for Larimer columns
may be found on pages 193 to 197,
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JONES & LAUGHLIN STEEL CO.

N

SINGLE BEAM COLUMNS.

Safe Loads in Tons of 2,000 lbs.

Assumed strain per square in.=12,600 Ibs. Reduced by Gordon's

formulae,

LENGTH IN FEET.

~6 o e

2E| %58

2225 10 [ 12 | 14 | 16 | 18 |20]22|2426 2 30
21 [100 148 [135 [12¢ |13 |109 | 08| 84| 76| 70| |
24 [ 80 117 (110 [102 |94 |86 | 78| 71| 65] 50|54(49
20 1100 151 [140 129 [117 [108 | 98] 89 82| 746762
20 [ 80 128 [114 (105 |97 |89 | 81| 74| 67| 62/57}52
2065|904 [86 |78 |70 | 68 | 57 51 46| 42

15 (100 [149 138 126 115 [105 | 95| 86| 79| 7162
15 | 80 120 [111 [102 | 93 [85 | 77| 70| 63| 58l53
15|60 |87 |80 |72 |66 |59 | 53| 48] 43| 39
1542 |58 [52 |46 |41 |86 |32 28 |

12 55|74 (66 |59 |52 |46 |41 36 |
1240 |54 |50 |44 |39 |35 |31 28

12813 42 [ 37 |33 [20 |26 |23 20 |
1040 |49 (48 |37 [32 |28 |25

1025 |32 [28 |25 [22 |19 |17

9 /85|41 [85 [80 |26 |28

9/921|26 |28 [20 |17 |15 |18

8 25; 28.2) 24.5 20.8 17.8] 15.6

8 | 173] 20.9 18" | 15.5] 13.8] 11.5|

7|20 2.2017.9 15 |12.8

7015|166/ 14.1| 12 | 10.8

6|17l 17 | 15.1] 11.8] 10

6 | 124 12.7] 107] 9 | 7.6

5 | 143 18.5/ 11 | 9,1| |

5| 93 9.2 7.5 63 ||
4103 87 7 |

4| 74 6.4 5.1

3| 1l 5.6 4.4

8| 5l 42 83 i
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HOLLOW CYLINDRICAL CAST IRON COLUMNS.

LAUGHLIN STEEL

JONES &

Safe Loads, in Tons of 2,000 Ibs.
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Reduced by

STEEL CO.

w8 %% E3.88 88 S
St €9 B wel oid <
= 33 =5 83 €2 &9
S st i wol cie ~d

€8 93 k2 2= 9B B8 23

= W oo He we ms So

LENGTH IN FEET.

§ 2% 8% 2% 55 SC K% =% o5
-

g =S oS- tw wet e S8 o9

Gordon's Formula.

1= 2% ®< 8% ©9 B5 Be 59 I8 =
s %2 LZ o3 It B8 82 22 I8 Aa

- o S il oK ®e 6S Ao S5 oo

Equal Leg Angle Struts.

%5 57 &= -3 B Z8 &5 £3 Sk 98
-

.ﬁ% i oisi oo o K- fiS o ao

JONES & LAUGHLIN
Safe Loads, in Tons of 2,000 Ibs., for

Assumed Strain per square inch=12,500 Ibs.

ize of Angles
in inches.
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JONES & LAUGHLIN STEEL CoO. M\

\
\

\

Column lumn Column
Square Bearing Pin and Square Bearing Pin Bearing
__50000 50000
(1212 (12 1) (21
15 ¥ b s
2400012 180002
To obtain safe | For quiescent loads, as in buildings, divide by 4.
resistance. oving loads, as in bridges, divide by 5.
= i Ultimate Strength in Ibs. 1 Ultimate Strength in Ibs,
per square inch, o per square inch.
i Square. g:_:"_‘:f Pin. T Square, _%;;r:':l Pin.
8.0 | 48262 47487 46637 12.0 | 31725 2682 | 2aear
8.9 | 48087 47100 46212 12.2 | 31337 26412 22895
3.4 | 47087 46750 45702 12.4 | 80062 26012 22425
8.6 | 4537 46887 45800 12.6 | 30587 26612 22025
3.8 | 4MB 46012 44825 12.8 | 80212 26225 21637
4.0 | 46987 45025 44325
a2 46700 451 43812 18.0 | 20897 285 21250
18.2 | 20462 24450 20887
4.4 | 46400 44800 43300
13.5 | 28025 23887
4.6 | 46067 | 44875 | 42703 || ya'g | oaarm | saser | 19812
4,8 | 45075 43025 | 413 .0 s
5.0 | 45450 475 41662 14. 28025 2076
5.9 | 45112 43025 41112 14.2 | 27687 22025 19187
5d | 44775 | 49562 | 40550 || 145 | 2rivs | 232 | 18650
5.6 | 44425 42087 89975 4.8 21612 18162
5.8 | 407 41600 30400 15.0 ] o832 o125 1TRE2
6.0 | dss12 | 41112 | 88825 || y57e | Snoar ; 17550
8.3 | £307 | 4008 | ooy || 153 | o2 | s0de 1713
6.6 | 42575 | sogsr | swsy || 18| 0® | 012 P
6.8 | 42187 80137 86500 ;gg 24700 }m iy
7.0 | 41800 38637 85025 . 24387 i
7.2 | 414012 | 38187 | soeay [ 16.5| 2397 | 187 | A5
7_3 ﬁ]g 3511“37 31775 16.8 | 28487 185662
1. 12 8T | 4200 || g7.0 | emer | 18287 | 15100
7.8 | 40212 | 86637 | 33637 | 47’9 | 20000 | 18012 | 14850
8.0 | 30812 86125 88075 17.5 | 2475 17625 1
gf MO0 v g_lﬁag 17.8 | 22050 1787 14130
80| Sw8r | St | 3i41s || 180 | mrs | oos | 13ms
88| 88175 | 84187 | sosmm || 18.2 [ 21500 16737 18700
0.0 | srme | sseso | sossy || 18:3 | 21100 | 1637 | 1387
9.4 | 36037 320675 20287 10.0 | 20462 15787 12862
9.6 | sessr | 82200 | 2875 || 1972 | w22 | 1wz | 12062
9.8 | 36125 31712 28275 19.5 | 19887 15237 12362
10.0 glg 31250 2T 19.8 | 19462 1402 12087
10.2 12 3078 27287 1
104 | 3000 | s0se5 | Sesoo ([ 20.0 | 19225 | 14700 | 11900
10.6 | 84500 DOREEE 20.2 10000 14500 11725
10,6 20087 | 2042 | soess || .5 1850 | 1800 | 1460
11.0!| . spssy ongga || 208 12 | 18000 | 11212
11.2 | 34300 W55 24 21.0 18140 13710 11040
11.4 | 32000 REUST 4512 21.2 | 1780 13520 "10850
11.6 24087 21.5 | 17550 13250 10640
11.8 | 82112 27250 2.8 | 1730 12080 10410

~——Ultimate Strength of Steel Struts.

For different meorLiona of length in feet = 1.
To least radius of gyration in inches = r.
Ultimate strength in 1bs, per square inch =
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JONES & LAUGHLIN STEEL CO.

[ 20

Radii of Gyration for Two Equal Legged

Angles, Placed Back to Back.
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JONES & LAUGHLIN STEEL CO. 9!1\

Radiil of Gyration for
Two Unequal Legged Angles, Placed with
Longer Legs Back to Back.
4—“"—-—4
WIIJJAE&\V\\\\?
'? N

Size Thick- pr:\:'_?;g}.nor RADILLOF GYRATION,
Ticheh: _ness, Single
inches. A]r}lj;g!e, To r s T,
4 xo | % | 1230 [[1.90]1.48(1.65|1.74
it | 25.40 || 1.88 | 1.54 | 1,73 |1.88
s o | % | 1160 |1.98]1.26|1.48 | 1.53
! 1 | 24.00 |[1:86]1.38|1.52 | 162
4 x5 | % | 1100 |l 1.9 |1.58]1.75 185
3¢ | 2100 || 1048 ]1.62 | 1.81 [1.01
¢ | 10.40 |[1.60|1.88]1.51 |1.60
8% X5 | % | 19.80 | 1.48 | 187 1.56 |1.66
ol 5 9.70 || 1.61|1.10 | 1.27 [ 1.87
8 X5 1 3% | 1850 |[1.50 |1:14 | 1.38 |1.48
% 9.10 |[1.25|1.43 | 1.60 | 1.70
82 X4 3 17.20 || 1.15 | 1.46 | 1.65 | .75
B 4 8.50 |[1.251.17|1.85 | 1.44
W | 15.00 || 1,16 | 1.22 | 142 [ 1,52
3% 7.80 || 1.08 | 1.21 | 1.89 | 1.48
8 X34 g 15.80 |[ 0.99 | 1.26 | 1.46 | 1.56
% 490 |[1.120.96|1.13 |1.23
2)8 X 8Jal 4y 9.40 || 1.05 | 0,98 | 1.17 | 1.27
: 450 |[0.92)0.99 | 1.17 |1.27
2h X8 | 4 8.50 | 0.86|1.01|1.21 |1.81
3 3.19 || 1.07 [ 0.75 | 0.92 | 1.02
« i
2 X8 3 8.10 | 0.97 | 0.77 | 0.97 | 1.08
3 3.10 [ 0.97 | 0.75 | 0.93 | 1.08
b §
2 X8 | ¥ 7.70 || 0.91 | 0.79 | 0.99 | 1.00
3 2.80 | 0.79 | 0.79 | 0.97 | 1.07
9 v
2 X2 Y 6:80 [ 0.77 | 085 | 1.05 [ 1.15
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Radii of Gyration for

Two Unequal Legged Angles, Placed with
Shorter Legs Back to Back.

Weight

RADII OF GYRATION.

Thick- foot of

irss | mess, ™Simigle’
inches. Angle, r r r r
lh- o 1 | | 3
% | 12.80 |[ 114 | 2.71 | 2.90 | 2.99
4 X6 | 13 | 25.40 |[1.08|2.98 | 2.97 |8.07
% | 11.60 || 0.98 | 2.81 | 3.00 [3.09
86 X6 | i3 | 2400 |[0.98|2.88|3.08 818
| 3% | 11.00 || 1.20]2.20 [ 2.38 [2.48
4 X5 | w | 2100 |[1.11]2.23]2.438 |25
Lor | 3% | 1040 | 1.02|2.27|2.45 | 255
8% X5 | y 19.80 || 0.93 | 2.29 | 2.49 | 2.58
Sl hvs | s 9.70 |[0.85 | 2.85 | 2.52 | 2.69
i | 1850 |[ 077 | 2.87 | 257 | 2.67
34 9.10 | 1.06 | 1.74 | 1.92 | 2.0
8% X4 | 1720 | 0.97 | 1.76 | 1.96 | 2.06
o 8.50 || 0.871.79 | 1.97 [2.07
% | 1590 || 080 | 1,83 |2.08[2.18
% 7.80 || 0.88 | 1.52 | 1.71 [1.80
8 X8% ¥ | 1580 | 0.81|1.56|1.76|1.87
% 4.90 |[0.74 | 1.58 | 1.76 |1.86
2% X8k iy 9.40 |[0.68| 1.60 | 1.80 | 1,90
¥ 450 |[0.73]1.20 | 1.48 | 1.58
paxs | |y 8.50 || 0.68|1.32|1.52 |1.62
2l oA 3.19 || 0.59 | 1.53 | 1.72 | 1.82
AT S 8.10 || 0.52 | 1.54 | 1.74 |1.84
. 3.10 || 0.58 | 1.38 | 1.56 | 1.66
2 X8 | W | wivo | o054 | 104|161 |10
Cich ves 280 [ 0.60|1.10 ] 1.28 189
LIRSt 6.80 || 058|117 [ 137 |1.48
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CAST WASHERS.

<y

N e

|

Diameter of bolt=d
A=4d+Y* C=1d+%"  For sizes not given below,
B=2d4%" D=1d

STANDARD CAST WASHER,

Diameter " Weight

bolt=d. i P i » An 1bs.

b 256 13 i Ja

b 3 174 X 4

X 3y 21 % 1%

3 33 2 7% 112

1 4 2% 1 1% 24
1% rEn 23 14 1% 3

1% 6 3 14 134 53
1% (i35 3y 1 1% 6

13 (5’ 33 1% 1% 01

2 8y 4y 94 2 173
2y 9 4% 234 2y 20

24 10 54 254 24 27y
2y 11y 5y 27 3y 36
3 12 61 81§ 3 46
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WOODEN BEAMS.
Table of safe quiescent loads in pounds for horizontal rect
angular beams of white pine or spruce one inch broad, supported
at both ends, the load being equally distributed over the span.

DEPTH OF BEAM IN INCHES.
e|7|8|9o|1o|11]|12]|13]|14]|15|18

800 1090: 1420{1800 2220|2690/ 3200375014350 500015690
670 910/1180{1500/185022402670/3130,3630/4170/4740
570/ 780,1010{1290{1590/1920/2280{2680/8110|3570/4060
500| 680| 890{1120]1890|1680/2000 2350/2720/3130 3560
440, 600, 790/1000{1210{1490|1780/2090/2420|2780(3160

(-» |Spnn

SEaso Iin feot.

10 | 400/ 540 T10{ 900/1110]1340(1600]1880[2180/2500/2840 |

11 | 360| 490/ 650, 820]1010|1220(1450/1710,1980|22702590
12 | 830| 450/ 590 750| 930|1120(1330/1560]1810|2080 2370
18 | 310| 420| 550, 690| 850|1080{1280/1440/1680|1920 2190
14 | 290| 890| 510] 640| 790| 960(1140/1340]1560| 1790 2030

15 | 270/ 860/ 470| 600| 740/ 900/1070/1250/1450{1670/1900 *

16 | 250| 340| 440/ 560| 690 840(1000/1170(1360|1560/1780 ==X

17 | 230/ 20| 420( 530/ 650] 790| 940/1100{1280/1470/16707
18 | 220/ 300 400, 500| 620| 750 890/1040/1210/1390 1580
19 | 210| 290| 380 470| 590| 710| 840| 9901150/1320| 1500

420 | 200| 270, 360, 450, 560 670/ 800| 940/1090{12501420
21 | 190| 260( 340, 430| 530| 640| T60( 8901040 11901350
22 | 180| 250( 320 410| 500{ 610| 730( 850| 9901140 1290
23 | 170] 240| 300, 390, 480 580 700| 810| 950{1090]1230
24 | 160, 280( 290, 370| 460 560, 670 T80 910 1040 1180

25 | 160| 220| 280 850, 440 540] 640 750 870{1000 1130
26 | 150| 210| 270/ 340 420 520 610 720 840 960/1090
27 | 150| 200, 260/ 330 400 500 590/ 690 810, 920 1050
28 | 140] 100 250( 820| 360 480| 570| 670| 780, 8901010
29 | 140| 190| 250, 310| 380 460, 550 650 750 860| 980
30 | 130[ 180 240/ 300 870, 450( 530, 630 T30, 830, 950

This table has been calculated for extreme fiber strain of 1000
1bs, per square inch, being one-sixth the breaking strain, ordinary
building timber of fair quality.

Qak and yellow pine will carry a load one-fourth greater.

When more accuracy is required, the weight of the beam
itself must be deducted.

Care must be taken to let the beams rest for a sufficient dis-
tance on their supports to guard against crushing at the ends,
especially in placing very heavy loads upon short but deep and
strong beams.
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Safe Loads, In Tons of 2,000 lbs., for
Square Wooden Posts.

Half seasoned white or common yellow pine,
C. Shaler Smith's Formula. Safe load in 1bs. per square inch
g 1250
S eTne———e
1+[‘$X LM ]
I=Length of post in inches. d=Width of side in inches.

SIDE OF SQUARE POST IN INCHES.
Height
in feet.

4 6 8 10 12 ‘ 14 10 18 20
4 6.4 | 17.8 | 85.0 | 57.2 | 84.6 | 117.0 | 154.6 | 196.8 | 244 2
6 | 4.4 |14.83 | 30.2 | 51.6 | 78.7 | 110.0 | 147.3 | 1580.8 | 237.2
& 3.0 [11.1 | 25.4 | 45.7 | T1.4 | 102.8 | 140.0 | 181.7 | 220.0
10 2.2) B.6|21.1|30.7 | 643 94.9)130.5 | 171.4 | 218.4
12 1.6| 0.8 |17.5|84.2|57.1| 86.0] 1921.0 | 161.8 | 207.2
14 | 1.2| b4 |14.5 | 204|505 77.6 | 111.2 | 150.1 | 194.9
16 1.0 | 4.4 [12.2 | 2583 | 44.5| 70.0 | 101.6 | 139.2 | 182.6
18 8| 80|10.2]|2.8|980.2| 62.7] 92.7]128.2 | 170.2
20 6| 8.0 8.7|18.9 | 84.6| 56.3| B4.3| 118.2 | 158.5
22 wess | 2.6 | 7.5|16.5]|80.%| 51.0| 6.7 | 108.6 | 147.8
24 2.2 05| 14.5|27.8| 45.6| 69.7] 100 0 | 196.6
20 1.0 | 5.6 |12.8|24.8] 41.4| 63.83| 91.8| 126.8
28 1.6| 5.0 11.3|21.8| 87.2| b57.7| B4.6 | 117.6
30 ween | 15| 44101 |19.6| 33.9] B2.9| 77.8| 108.9
32 wess | 1.3 39| 0.0|17.6| 805 48.4( TI.T|101.1
34 1.1 8.5) 8.2|16.0| 2r.7| 44.5| 66.4 | 93.8
30 1.0 8.2 | 74 |14.5| 265 40.9| 61.3| 87.4
38 9| 29| 67|13.3| 28.5| 87.5| §6.8| 81.2
40 S| 26| 6.1]|12.2| 21.6| B84.7| G2.6| 75.6
42 i 24| 56|11.2| 10.9| 32.2| 40.0| T0.8
44 8.2 5.1]10.,8| 185 80.0| 45.6 | 68.1
40 ives 2.0| 47| 0.5| 17.1| 27.7| 42.6| 01.9
18 1.8] 44| 88| 16.0| 25.8| 39.8| b8.0
50 wesn | weee | LT| 4.2] 8.2 M4.8| M.1| B37.2| 548
52 e | renes [es - 7.6 14.0) 22.7| 84.7T| 5.0
e | S e 7.7 18.2| 1.8 | 82.8| 48.2
50 . .| I8 6.6 12.3| 19.9| B80.8| 45.4
58 wawar [rawsn | vews JLoass | VES] ITSL IR | 288 ] 49.8
60 ] ol S e 69| 10,6 | 17.6¢| 27.4 | 40.8

NOTE.—Oak posts will carry loads 15 per cept. greater than
given above., Southern yellow pine will carry loads 40 per cent.
greater than given above. The loads given in table are for posts
in permanent structures. For posts in temporary structures add

kﬂs per cent to"the above loads.

J/
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STANDARD DETAILS FOR ROOF TRUSSES.

,Boad per 8q.tt. of Roof (Horizontal)= 1
Istance etr, to etr. of Trusses=
Number of Panels in Truss=n

Length of Span in feet=]

Load on Purlin= P X"
Load on Truss= W xm x 1 ”

W 1s usually 30 to 407

NoTEs,—Coeflicients given in table on opposite page are for
dead load on roof from purlins and for additional stress from
concentrated loads, L, L1 and. L2 suspended from bottom chord
as shown. r

Distance from center to center of purling should not exceed
oo

k Roof covering generally used, No, 20 corrugated steel.
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\

LENGTH OF RIVETS FOR VARIANT GRIPS.

. ' !
fre=linthn —=M {e==———Grip-———-#
1

i | I

!ﬁ- ----- Lengl’.h———-—-’i
:d. Diameter in Inches. cd Diameter in Inches.
£d £
CAEEIRAEE g-é%};ﬂl%l%ll
St Length in Inches. ©r Length in Inches.

156 1% |2 e |e g 136 | 13 | 1 | 1o
AR

o | oy | a3% | ois o5 || % |15 1§ 13% | 1% | 1%
1 o e e ese|ew!ll 1 |1g|1m|1mle |o
1{(5 s@ o1 i 2, zg s |12 |2 3 a1 | a1g
15 | 2% | 25¢ | 2% | 2% | 8 1 |27 | 26 | 21 | 25 | 21/
136 s |23 2% |8 | s || 134 |2 |2 | 2k | 2% | 2%
1% (2|8 814 | 85 | 83 || 134 | 21 | 235 | B35 [ 215 | 8
15 (4| B |3 | % 2| 1 | 2 |88 |25 25 )| B
16 | o | ok | @2 |85 | @ || 1A |25 |3 |2k | B4 | B
2 |8y |8 |8ssl8y|ax%|l 2 |2g|m|s |8 |®
2y 35 | 8% | 8% 26 |97 |3 |8 |34 |8
ol |815 | 8y |83 |4 46| 2 |8 |84 |8% [38% |8
o5 |85¢ (8% |4 |4 |4k | 258 |3 |8l | 3% | 8% |8
aig |8y |4 |ang | ahg [ 438 || 212 | 8if | 8% |85 [ 832 |8
bbb brid el IR R A b A b A
94 || ask | | asg [0 || A | % | ®d |9 | 9% | &
8 45 4% s |sx|sn|4 |44
g |48 8 L85 |67 |8 |l B¢ [T |9 |6 | 42| &
31 4;} 4% | 6 | B | B || 8% | ang |4y | 457 | 435 | 434
33 5 | 5% | 6% | 5% | 8% |4%| 43|45 |4
ain a7k | o | 55 | 53 | 50 || sa |45k | 4% | 4% | 4% | 6
AR A A
33 | 6% | 5% | b5¢ [ 5% |67 || 87 |43 | 4% | 4% |5 |5ng
4 |53 |65 5% le || 4« |ax|5 |5%|84]s
415 5? 3;5 5% |6 |6 dsg 5“ 5% | 5 55}? aﬁ
a0 | 5% |5% |6 |6% |6 4y | 51 | 5% | 5% | 53¢ | 514
43¢ |53 |6 |6 |6y |63 || 455 |53 | 535 [ 6% | 53¢ | 5
4 |67 |ex |63 |6 |ese|l a5 ||| 5% |5
45 |64 | 655 | 655 | 655 | 637 || 4 5% | 6%
-sg 61 | 65% | 837 | 6 42 5% | 6
4 65 | 05 | 63 | 67 4 6 |64
5 |ou|ex|en|r |7 6% [ 6
b 8|98 o) B | o | o
B | 6% | T | T | T | T4 4 0% | 0%
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Conventional Signs for Riveting.

@@-D’@;ﬁﬂ

i
Maximum height of heads marked |-1" inch

" noon " ” b-} "Irldll
i - - c=§ Inch Shop
Two full heads + or O

Countersunk and chipped other side (or side not vhlbl!@

c sunk and chipped tnis side (orside visible) Q

Countersunk and chipped both sides @

Other side This side
(Not visible) ( Visible )

Countersunk but not chipped limit & high ® O *

= y
Flattened head} highand owmu;;l? @ D

k Flattened head I high and not mnhmak® Q

Both
Sides

Q

I\
Q)
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Standard Specifications governing the Chemical
and Physical Properties of Structural and
Special Open-Hearth Plate and Rivet
Steel, as adopted by the Associla~-
tion of American Steel
Manufacturers.

Revised February 6, 1903,

STRUCTURAL STEEL.

Process of Manufacture.

1. Steel may be made by either the open-hearth or
Bessemer process.

Testing and Inspection.

2. All tests and inspections shall be made at the
place of manufacture prior to shipment.

Test Pieces.

8. The tensile strength, limit of elasticity and duc-
tility 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:

Not less than 9”7

___Parallel Section =ay
|

‘s e s e s if. ! Abeur2”
T ' e

Plece to be of same thickness as the plute

On tests cut from other material the test piece may
be either the same as for sheared plates, or it may be
planed or turned parallel throughout its entire length,
and in all cases where possible, two opposite sides of

.

T
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the test piece shall be the rolled surfaces. The elonga-
tion shall be measured on an original length of 8
inches, except as modified in section 12, paragraph e
Rivet rounds and small bars shall be tested of full
size as rolled. -

Two test pieces shall be taken from each melt or
blow of finished material, one for tension and one for
bending; but in case either test develops flaws, or the
tensile test piece breaks outside of the middle third of
its gauged length, it may be discarded and another test
piece substituted therefor.

Annealeﬁ Test Pieces.

4. Material which is to be used without annealing
or further treatment shall be tested in the condition in
which it comes from the rolls. When material is to be
annealed or otherwise treated before use, the specimen
representing such material shall be similarly treated
before testing.

Marking.

6. Every finished piece of steel shall be stamped
with the blow or melt number, and steel for pins shall
have the blow or melt number stamped on the ends.
Rivet and lacing steel, and small pieces for pin plates
and stiffeners, may be shipped in bundles securely
wired together, with the blow or melt number on a
metal tag attached.

Finish.

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

Chemical Properties.

Ta. Steel for buildings, train sheds, highway
bridges and similar structures, maximum phosphorus
.10 per cent. :

74. Steel for railway bridges, maximum phos-
phorus .08 per cent.
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\ Physical Properties.
| 8. Structural steel shall be of three grades, Rivet,
1 Railway Bridge and Medium.

Rivet Steel.

0. Ultimate strength, 48,000 to 58,000 pounds per
square inch, Elastic limit, not less than one-half
the ultimate strength. Percentage of elongation,

1,400,000
ultimate strength’
itself, without fracture on outside of bent portion.

Bending test, 180 degrees flat on

Steel for Railway Bridges.

10. Ultimate strength, 55,000 to 65,000 pounds
. per square inch. Elastic limit, not less than one-
i half the ultimate strength. Percentage of elongation,
: 1,400,000
altimate strength’
eter equal to thickness of piece tested, without fracture
on outside of bent portion.

Bending test, 180 degrees to a diam-

Medium Steel.

11. Ultimate strength, 60,000 to 70,000 pounds per
' square inch. Elastic limit, not less than one-half
| the ultimate strength. Percentage of elongation,
i' mﬁ%ﬁ Bending test, 180 degrees to a
y diameter equal to thickness of piece tested, without
F fracture on outside of bent portion. 3

Modifications in Elongation for Thin and
Thick Material.

12, For material less than % inch, and more than
i{ inch in thickness, the following modifications shail
be made in the requirements for elongation.

a. For each increase of { inch in thickness above
3 inch, a deduction of 1 per cent. shall be made from
the specified elongation, except that the minimum elon-
gation shall be 20 per cent. for eye-bar material and 18
per cent, for other structural material. e

PP
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4. For each decrease of J inch in thickness below
¥ inch, a deduction of 2% per cent. shall be made from
the specified elongation.

¢. In rounds of $ inch or less in diameter, the
elongation shall be measured in a length equal to eight
times the diameter of section tested.

d. For pins made from any of the before-mentioned
grades of steel, the required elongation shall be 5 per
cent. less than that specified for each grade, as deter-
mined on a test piece, the center of which shall be 1
inch from the surface of the bar.

Variation in Weight.

13. The variation in cross-section or weight of more
than 214 per cent. from that specified will be sufficient
cause for rejection, except in the case of sheared plates,
which will be cqvered by the following permissible
variations:

a. Plates 12}4 pounds per square foot or heavier,
up to 100 inches wide, when ordered to weight, shall
not average more than 2} per cent. variation above or
214 per cent. below the theoretical weight. When 100
inches wide and over, 5 per cent. above or § per cent.
below the theoretical weight.

4. Plates under 12% pounds per square foot, when
ordered to weight, shall not average a greater variation
than the following:

Up to 75 inches wide, 234 per cent. above or 2% per
cent. below the theoretical weight. 75 inches wide up to
100 inches wide, 5 per cent. above or 3 per cent. below
the theoretical weight. When 100 inches wide and over,
10 per cent. above or 8 per cent. below the theoretical
weight.

¢. For all plates ordered to gauge there will be per-
mitted an average excess of weight over that corres-
ponding to the dimensions on the order equal in amount
L to that specified in the following table:

J

-
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1 Table of Allowances for Overweight for Rectan-
gular Plates when Ordered to Gauge.
[ Plates will be considered up to gauge if measuring not over
1 1}y inch less than the ordered gauge.
NOTE.—The weight of 1 cubic inch of rolled steel is assumed
to be 0.2888 pounds.

Prates Y ixcH AND OVER 1IN THICKNESS,

WIDTH OF PLATE,

s THICKNESS

OF PLATE.
INCH, Up to s in. Binto |Overto| (4o
e

r Cent. | per Cent. | Per Cent, | Per Cent.

14 18
12 16 i
10 13 17
10 13

1] 12
% 612 84 11

8 10
614 9

X 1

7y
w5

=
O e ST - 0D
o

W
=

Prares Usper 4 IncH IN THiCKNESS,

WIDTH OF PLATE. {

l—

Tlll%xnsss oF

LATE.

INCH, l;}) toi0in. | 50 in. to 70 in, Over 70 in.
'er Cent. Per Cent. Per Cent.

R

TR RS
L} 1 17
. ﬂ 7 10 | 15

1. Except when chilled iron is specified, all castings
shall be tough gray iron, free from injurious cold-shuts
or blow-holes, true to pattern, and of a workmanlike
finish., Sample pieces one inch square, cast from the
same heat of metal in sand moulds, shall be capable of
sustaining on a clear span of 4 feet 8 inches, a central
load of 500 pounds when tested to the rough bar, J

a STRUCTURAL CAST IRON.
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SPECIAL OPEN-HEARTH PLATE AND
RIVET STEEL.

Testing and Inspection.
1. All tests and inspections shall be made at the
place of manufacture prior to shipment.

Test Pieces.

2. The tensile strength, limit of elasticity and
ductility shall be determined from a standard test piece
cut from the finished material. ‘T'he standard shape of
the test piece for sheared plates shall be as shown by -
the following sketch:

5
Avern?y o<1 _Parallel Section
L& | Not less than 9" |
- IS Y o | p——
':, L B BB e n! Jlblgl!'
- 8 5 - e
T g : ;
e RO A bout 187~ === == - A

Pieco to be of same thickness as the plate

On tests cut from other material the test piece may
be either the same as for sheared plates, or it may be
plafled or turned parallel throughout its entire length,
and in all cases where possible, two opposite sides of -
the test piece shall be the rolled surfaces. The elonga-
tion shall be measured on an original length of 8 inches,
except as modified in section 12, paragraph ¢. Rivet
rounds and small bars shall be tested of full size as
rolled. Four test pieces shall be taken from each melt
of finished material, two for tension and two for bend-
ing; but in case either test develops flaws, or the tensile
test piece breaks outside of the middle third of its
gauged length, it may be discarded and another test
piece substituted therefor,

Annealed Test Pleces.
3. Material which is to be used without annealing
or further treatment shall be tested in the condition in
Lwhich it comes from the rolls. When material is to be -
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annealed or otherwise treated before use, the specimen
representing such material shall be similarly treated
before testing.

Marking.

. 4. Every finished piece of steel shall be stamped
with the melt number. Rivet steel may be shipped in
bundles securely wired together, with the melt number
on a metal tag attached.

=| [ Finish.

I 5. All plates shall be free from injurious surface
defects and have a workmanlike finish.

Chemical Properties.
6a. Flange or Boiler Steel, maximum phosphorus
.06 per cent., maximum sulphur .04 per cent.
64. Extra Soft and Fire Box Steel, maximum phos-
phorus .04 per cent., maximum sulphur .04 per cent.

Physical Properties.
7. Special Open-hearth Plate and Rivet Steel shall
be of three grades, Extra Soft, Fire Box and Flange
or Boiler Steel.

3 Extra Soft Steel.

8. Ultimate strength, 45,000 to 55,000 pounds per
square inch. Elastic limit, not less than one-half the
ultimate strength. Elongation, 28 per cent. Cold and
) Quench Bends, 180 degrees flat on itself, without frac- .
| ture on outside of bent portion.

F - Fire Box Steel.
9. Ultimate strength, 52,000 to 62,000 pounds per |
square inch, Elastic limit, not less than one-half the
ultimate strength. Elongation, 26 per cent, Cold and

Quench Bends, 180 degrees flat on itself, without frac-
ture on outside of bent portion,

Flange or Boller Steel.
10. Ultimate strength, 55,000 to 65,000 pounds per
quuam inch. Elastic limit, not less than one-half the

BT ——
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ultimate strength. Elongation, 25 per cent. Cold and
Quench Bends, 180 degrees flat on itself, without frac-
ture on outside of bent portion.

Boller Rivet Steel.
11. Steel for boiler rivets shall be made of the extra
soft grade specified in paragraph No. 8.

Modifications in Elongation for Thin and
Thick Material.

.12, For material less than % inch, and more than
3 inch in thickness, the following modifications shall
be made in the requirements for elongation:

a. For each increase of !4 inch in thickness above
3{ inch, a deduction of 1 per cent. shall be made from
the specified elongation.

4. For each decrease of {; inch in thickness below

5. inch, a deduction of 24 per cent. shall be made from
the specified elongation.

¢. In rounds of 3§ inch or less in diameter, the
elongation shall be measured in a length equal to eight
times the diameter of section tested.

Varlation in Weight.

18. The variation in cross-section or weight of more
than 234 per cent. from that specified will be sufficient
cause for rejection, except in the case of sheared plates,
which will be covered by the following permissible
variations:

a. Plates 12 pounds per square foot or heavier,
up to 100 inches wide, when ordered to weight, shall
not average more than 234 per cent. variation above or
214 per cent. below the theoretical weight. When 100
inches wide and over, 5 per cent. above or b per cent.
below the theoretical weight.

4. Plates under 12% pounds per square foot, when
ordered to weight, shall not average a greater variation
than the following:

Up to 75 inches wide, 214 per cent. above or 2% per
\‘ cent. below the theoretical weight. 75 inches wide up to )
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100 inches wide, 5 per cent. above or 8 per cent. below
the theoretical weight. When 100 inches wide and over,
10 per cent hbove or 8 per cent. below the theoretical
weight.

4 ¢. For all plates ordered to gauge there will be per-
mitted an average excess of weight over that corres-
ponding to the dimensions on the order equal in amount
to that specified in the following table:

Table of Allowances for Overwelght for Rectan-
gular Plates when Ordered to Gauge.

Plates will be considered up to gauge if measuring not over
tls inch less than the ordered gauge.
NoOTE.—The weight of 1 cubic inch of rolled steel is assumed
i to be 0.2833 pound.

Prates 4 IncH aAND OvEr IN THICKNESS,

WIDTH OF PLATE,

OF BLATE.

“INCH, Up to 75 in. b2 R R R
| er Cent. | per Cent. | Per Cent. | Per Cent.
,’ X 10 14 18
| 14 8 12 16 P2

3 7 10 18 17

,}2 [} 8 10 13

! 5 7 9 12
1;1 412 622 812 11 =g

! + 6 8 10

| Over %% 81 5 61 9

Prares Unper Y Incu N THICKNESS,

3 WIDTH OF PLATE.
3 Tmc1l< :%:‘u oF =
Up to 50 in. 50 in, to 70 in. .
I i l&r%en': P‘;r lgem.n %::r&:s
1 to 10 [ : f
A% By | oy fg
% 9 7 | 10 15

. =
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STEEL.
Weights of Flat Rolled Steel.
L Per ILineal Foot.
For thicknesses from ¢ in. to 2 in. and widths from 1 in. to 123{ in.
Thick- - ¥ " v, » " " " o ’
s {n 1 14" 14" |1y 2" | 2" [ 2" | 27| 1R
| 688 .TOT .957 1.11| 1.28| 1.44] 1.59 1.75| 7.65
,52 .8601.06 | 1.28 | 1.49] 1.70{ 1.91 2.12' 2.34/10.20
1.06 |1.88 | 1.59 | 1.86| 2.12| 2.39 2.65/ 2.92(12.75
1.28 (1.569 | 1.92 | 2.23| 2.55| 2.87| 8.19] 8.51|15.30
1.49 |1.86 | 2.23 | 2.60] 2.98] 8.35| 8.72] 4.09/17.85
ﬁ 1.70 (2.12 | 2.55 | 2.98 3.40| 3.83 4.25| 4.67/20.40
ﬁ 1.92 [2.89-| 2.87 | 3.35| 8.83 4.30 4.78] 5.26/22.95
2.12 12.65 | 8.19 | 8.72| 4.25| 4.78] 5.31| 5.84/26.50
1112.34 |2.92 | 8.561 | 4.09 4.67| 5.26| 5.84] 6.43/28.05
3 (2.55 [3.19 | 3.83 | 4.47| 5.10{ 5.75| 6.38] 7.02/30,60
1212.76 (3.45 | 4.14 | 4.84] 5.53] 6.21| 6.90| 7.60/33.15
7 (2.98 [3.72 | 4.47 | 5.20] 5.95| 6.69] 7.44| 8.1885.70
15 13.19 [3.99 | 4,78 | 5.58) 6.38| 7.18 7.97 8.77/38.25
1 [3.40 4.25 | 5.10 | 5.95 6.80| 7.65| 8.50, 9.35/40.80
14 3.61 [4.52 | 5.42 | 6.32 7.22) 8.13| 9.03| 9.9343.85
1% (3.83 14.78 | 5.74 | 6.70 7.65) 8.61| 9.57/10.52/45.90
148 [4.04 5.05 | 6.06 | 7.07| 8.08 9.09/10.10/11.11/48.45
14 4.25 [5.31 | 6.38 | 7.44{ 8.50| 9.5710.63/11.69,51.00
15 [4.46 5.5 6.69 | 7.81| 8.93/10.04/11.16{12.27/53.55
135 [4.67 [5.84 | 7.02 | 8.18] 9.35/10.52/11.69 12.85;56.10
17 [4.89 [6.11 | 7.84 | 8.56 9.78'11‘0{1512.22 13.44/58.65
15 [5.10 [6.35 | 7.65 | 8.93]10.20/11.48/12.75/14.03(61.20
14 15.82 [6.64 | 7.97 | 9.30/{10.63/11.95/113.28{14.61/63.75
156 [5.52 [6.90 | 8.29 | 9.67(11.05/12.43/13.81(15.19,66.30
145,74 |7.17 | 8.61 |10.04{11.47/12.91 14.34/15.78 68.85
13f [5.95 |7.44 | 8.93 10.42{11.90/13.40/14.88/16.87,71.40
143 6.16 |7.70 | 9.24 |10.79/12.33/13.86/15.40 16.95I73.95
1% |6.88 |7.97 | 9.57 (11.15/12.75({14.84/15.94(17.53/76.50
115 (6.59 |8.24 | 9.88 |11.53/13.18(14.83(16.47/18.12/79.05
2 G.BI;I 8.50 10,20 [11,90{13,60(15.30/17.00 18.70|81.60

J
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STEEL.
Weights of Flat Rolled Steel.
Per Lineal Foot.
(CONTINUED.)

Thick-
ness in
inches.

&8

4"

W
®
W
e
W
X
5
>
EN
>~
RN

43" | 12"

.-;(m

W R

e
Somm Saoa shw® e
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e
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o o
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W Or 0w SO W=T = 00 = oo
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= =
(=1
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11.48
12.12
1.75

13.39
14.03
14.66
15.30

15.94
16.58
17.22
17.85

18.49
19.13
19.77
20.40

g&
Qo o
& -3

©® S die ww

S G858 8BE

EES &
ok wwESl o

-3

Sn ISJ/EE 22

©® TSoe W
o =3 =3 =3
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D meoHD

<
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. 35| 9.93[10.52
.57]10.20/10.84[11.48

98 .36/11.05(11.74/12.43
9.67/10.41/11.16/11.90/12.65(13.39
10.36/11.16{11.95(12.75|13.55(14. 34
11.05(11.90(12.75(13.60(14.45(15. 30

o
<«
© DT GO W
LCP-F=F OO W
W
@
—
COW=F SOt~ wWw

[=2] DO
-3 W ®
(=
(=]

11.74]12.65/13.55/14.45/15.35/16. 26
12.43(13.39(14.34{15.30(16.26|17.22
13.12[14.13(15.14{16.15{17.16|18.17
13.81/14.87(15.94{17.00(18.06{19.13

14.50,15.62/16.74/17.85/18.96/20.08
15.20(16.36/17.53|18.70/19.87|21.04
15.88|17.10/18.33[19.55/20.77(21.99
16.58|17.85(19.13/20.4021.68]22.95

17.27/18.60{19.9221.25(22.58/23.91
17.96/19.34/20.72/22.10/23.48|24..87
18.65/20.08[21.51|22.95/24.38/25.82
19.34(20.83(22.32(23.80/25.29(26.78

20.03(21.5723.11[24.6526.19/27.73
20.72(22.31/23.91[25.5027.10/28. 69
21.41(23.06/24.70[26.35(28.00/29. 64
22.10|23,8025,50(27,20(28.9030. 60

3| 7.65
4/10.20

5.05[12.75
6.06/15.30
7.07|17.85
8.08[20.40

9.09(22.95
10.10{25.50
11.11)28.05
12.12/30.60

13.12(33.15
14.13(35.70
15.14(38.25
16.15/40.80

17.16/43.35
18.17(45.90
19.18/48.45
20.19(51.00

21.20(53.55
22.21(56.10
23.22|58.65
24.23/61.20

25.24(63.75
26.25/66.30
27.26(68.85
28.27|71.40

29.27/73.95
30.28|76.50
31.29(79.05
32.30/81.60
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STEEL.
Weights of Flat Rolled Steel.
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STEEL.
Welghts of Flat Rolled Steel.

Per Lineal Foot,

(CONTINUED,)
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STEEL.
Weights of Flat Rolled Steel.
Per Lineal Foot.

(CONTINUED.)

T

hilck-

neas In
inches.

*

W

W

s

-F o
-3
2z

2

11.
13.40

22.96

24.86
26.78

30.60

32,52
BE

48,20

40.16
42,08
44,00
45.90

47.82
49.75
01.64
53.56

55,46
57.88
59.20
61.20

28.69,

36,34

91" 934" | 93" | 10" [10X"(10347|1034"| 12"

5.90 6.06) 6.22 6.38| 6.54] 6,70/ 6.86) 7.65
7.86) 8.08| 8.20 8.50| B.71| 8.92) 9.14/10.20

9.88/10.10/10.36{10.62/10.89/11.16/11_42/12.75
11,8012 12{12.44/12.75(13.07]13. 39 13%1(15.30
18.76{14.14/14.51(14.88(15.25/15.62/15.99/17.85

15.80/15.78/16. 16/16.58|17.00/17.42/17.85/18.28/20. 40

17.22[17.69/18.18(18.65(19. 14(19. 61|20, 08{20.56/22 . 95
19.13/19.65[20.19/20. 72{21.25(21. T8|22 ., 82|22, 85(25.50
21.04121.62(22.21122.79 23, 3823 06|24 . 54(25, 1528
23.59,24.23/24. 86 25.50(26. 14,26, T8/27.42(30.60
33
30

25.56(26.24(26.94/27,62/28.32.29. 002969

127.52(28.26(29.01/29.7530.50/31.24/31.9835.70

29, 49/30 2831 08.31.88/32. 673348 34.28(38 .25
31.4532.30/33.15/34.00,34.85(35, T0[86. 554

33.41]34.32(35.22/36.12(37.03/37.92|38.83/43. 35
185.88136.84 37,20/38,2539.21/40.17/41.12/45.90
47.35/38.36/39.37/40. 38|41 .39 /42 40(43 . 40|48 .45
39.381/40.8741.44 42 5043 .56 44, 63/45.6951.00

41.28/42 40(43,52/44.. 64145 7546.86/47.9753.55
43.25/44.41/45.58/46. 7547 . 92/49. 08/50.25(56. 10
45.22/46.44/47.66/48.88/50.10/51.32 52, 54(58. 65
47.18/48.45(49.73 51.00/52.28/53.55/54.83 61.20

49.14/50.48/51.80(53.14 54 .46 55.7857.11/63.75
51.10(52.49/53.87[55.25(56., 63/58. 02594066, 30
53.07(54..5155. 94[57.88/58,81/60. 24/61.68/68.85
55.04(56.58(58.0159.50/60.99,62.48 63,97 71.40

57.00[58.54(60.09 61.62/63.17/64.70/66.24/73.95
58_97/60.56/62.16/63.75(65.35/66. 9468, 53/76.50
60.94(62. 5864 . 23|65.88/67. 52|69, 18/70.83179.05
62,9064, 601665068 69.7071.4073.10|81.60
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STEEL.

Weights of Flat Rolled Steel.
Per Iineal Foot.

(CONTINUED.)

Thick-
ness in
inches.

117 (111127

=

WM W

,..
g
==

-

e

1
1
1

;

.02
L34
11.68/11.95(12,22
14.03/14.35/14..68

16.36/16.74/17.12
18.570{19.13/19.55

7.82
.78

©o -3
© -2
=
35
=

21.02i21.51 22.00
23.38[23.91
25.70/26.30/26.88
28.05/28.6820.33
76
21

30.40{31.08[31.
32.72/33.47 84
35.06/35.86/36.
37.4058,2589.1
41
44

39.74/40.64/4
4208143
44.42/45.
46.7647

49.08/50
51,4252,
53.76/54.99/56. 21
56.10,57.87|58.65

58.42159.78 61.10
60,78/62.16/63.54
63.10/64.55/65.98
65.45/66.93/68.43

7.49
10.00

12.49
14.99

19.97

22.48
24.97
27.47
29.97

32.46
34.95
37.46
39.95
42.45
44.9
.45
49,

47

52.

54.93
57.43
59.93

62.43
64.92
67.42
69.92

72.41
74.90
7.4
79.90

|
1y

4
d\
94
44

12"

7.65
10.20
12.75
15.380

=3

17.49(17.85

20.40

22 .95
25.50
28.05
30.60

33.15

73.95
76.50
79.05
81.60

125"

1234712

7.82
10.42

13.01
15.62
18.28
20.82

23.43
26.03
28.64
31.25

36,44
39,05
41.65

44.25
46.86
49.46
52.06

54.67
57.27
59.87
62.48

65.08
67.68
70.29
72.90

75.48
78.08

80.70

|83.30

33.83)

| 7.98
10.63

113.28
15.94
i18.60
121.25

23.90
26.56
29.22
31.88

34.53
37.19
39.84
42.50

45.16
47.82

53.12

55.78
58,44
61.10
63.75

66. 40
169,06
(71.72
74,38

177.03
JTQ.BB
8234
'85.00

50.46/f

56.
59.
62,
65.

67.
70,
73,
5.

8.
81.
83.
86.

03

15

us to find the weight of 1514"x 74", add the
10.41-4-85,70=46.11 1bs.

ghts of plates wider than 127, Tﬁ

hts to be found in the same line for 344X 7 and 12x %

The weights for 12* width are repeated on each page to facilitate making the additions neces-
to obtain the wei

sary
weig’

\




(_2‘3‘8 JONES & LAUGHLIN STEEL CO.

~

Weights and Areas of Square and Round Steel,
also Circumference of Round Bars.

Assuming one cubic foot to weigh 490 1bs.

| Circum-

Inches.

Thickness | Weight | Weight || Area of | Area of
or o o Squure Round
¥ Square | Round Bar in Bar in
Diameter Bar Bar Square | Square
in Inches. |1 ft. long.|1ft. long.|| Inches. | Inches.
4 120 094 0852 0276
Y -.213 167 L0625 L0491
e 332 261 L0957 0567
3% 418 | 3w || o1d08 | 1104
T 651 Loll L1914 1503
1 851 668 2500 1963
1“;; 1.07 845 3164 . 2485
i 1.329 1.044 L3906 L3068
H 1.608 1.263 4727 712
i 1.914 1.503 5625 4418
% 2.248 Ry 6602 D185
2,605 2 046 7656 L6013
H 2,990 2.348 8789 L6903
1 3.402 2.672 || 1.0000 L7854
Tr 3.841 8.017 || 1.1289 L B866
b 4,306 8.882 || 1.2606 L9940
1 4.798 8.768 || 1.4102 | 1.1075
Y 5.316 4.1754| 1.5625 | 1.2272
+r 5,861 4,603 || 1.7227 | 1.3530
% 6,432 5.052 || 1.8906 | 1.4849
-5 7.030 5.521 || 2.0664 | 1.6230
b 7.655 6.012 ||/2.2500 | 1.7671
8,306 6.524 || 2.4414 | 1.9175
;? JOR4 7 056 || 2.6406 | 2,0739
1} 9.688 T.609 || 2.8477 | 2.2865
Y 10.419 8.183 || 3.0625 | 2,4053
18 11.177 8.778 || 3.2852 | 2.5802
7% 11.961 9.894 (| 5.5156 | 2.7612
1 12.772 | 10.031 || 3.7530 | 2.9483

ference *
of
Round
Bar in

L5800

854
L0817
1781
L3744

.hT08

L7671
9635

2.1598 -

2.8562
2.5525
2.7489
2.9452

3.1416
3.3379
38,5343
8.7306

3.0270
4.1233
4.8197
4.5160

4.7124
4.9087
5.1051
5.5014

5.4978
5.6941
5.8905
6.0868

e Lo O

P s T sl L AR )
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]

Weights and Areas of Square and Round Steel,
also Circumference of Round Bars.

Assuming one cubic foot to weigh 490 1bs.

Ty : ; : Circum-
Thic::-m 85 \t\- I;.".)! th :Zig;hdt :‘\;3 3;’- ;:l :-}: 1%{ r(;. Lala“t:if f;%;;
Dismetss | qEre | Bound || Barim | Barin || nouna
in Inches. |1 ft. long.|1 ft. long. || Inches. Inches. Biches
2 13.61 10.69 4.0000 | 3.1416 6.2832
] 14.47 11.36 4.2589 | 3.3410 6.4795
5 15.86 12.06 4.5156 | 3.5466 6.6759
5 16.28 12.79 4.7852 | 3.7583 6.5722
. 4 17.22 18,52 5.0625 | 3.9761 T.0686
T 18.19 14.29 B.3477 | 4.2000 7.2649
¥4 19.19 | 15,07 || 5.6406 | 4.4301 || 7 4613
T 20.21 15.87 5.9414 | 4.6664 T.657
1a 21.20 16.70 6.2500 | 4.9087 T.8540
T 22,34 17.55 G.5664 | 5.1572 8.0503
}g 23.44 18 .41 6.8906 | 5.4119 82467
ik 24,57 19.20 7.2237 | 5.6737 8, 4430
i 25.78 | 20.21 T.5625 | 5.9396 8.6304
ﬁ 26.91 21.14 7.9102 | 6.2126 H.8357
28.18 | 22:.09 8.2656 | 6.4918 9.0321
15 20.36 | 23.06 8.6289 | 6.7771 9.2284
3 80.62 | 24.05 9.0000 | 7.0686 9.4248
31.91 25 .06 0.8789 | 7.3662 9.6211
33.28 | 26.10 9.7656 | 7.6609 9.8175
T 34.57 | 27.15 (10,160 | 7.9798 || 10.014
b4 35.94 28.28 |{10.563 | 8.2058 || 10.210
T 7.88 29.32 |]10.973 8.6179 (| 10.407
) 3875 | 3048 [111.391 | 8 9462 || 10.603
1 40.20 81.57 ||11.816 9.2806 || 10.799
14 41.68 32.74 |[12.250 | 9.6211 4| 10,996
N 43.17 83.91 ||12.691 9.9678 || 11.192
36 | 4471 | 3512 |13 141 [10.321 || 11.388
EE 46.26 36.33 |[13.598 [10.680 11.585
i 47.84 | 37.57 ([14.0683 [11.045 11.781
1 49.45 88.84 |l14.585 [11.416 11.977
51.09 | 40.13 |[15.016 [11.793 12.174
13 52.75 41.43 |[15.504 '13.177 _ 12.370
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Weights and Areas of Square and Round Steel,

also Circumference of Round Bars.

Assuming one cubic foot to weigh 490 1bs.

Thio v £ Ci -
I‘hi{::ness W %itght W %:th g:ﬁ:’ ;}5 ?l?lfq{af fé%glg:}
Dismeter | Sqare | Rgund || Parin | Barin || gouna
in Inches. |1 ft. long.|1ft. long.|| Inches. | Inches. Inolies.
+ .45 42 .77 16.000 | 12.566 || 12.566
% 57.90 45.47 17.016 | 13.364 || 12.959
y 61.47 48.28 18.063 | 14,186 || 13.352
3% 65.13 51.15 19.141 | 15.083 || 13.744
15 69.81 H4.83 20.250 | 15.904 || 14.137
3% T2.79 5717 21,391 | 16.800 || 14.530
3 76.78 60,30 22,663 | 17.721 || 14.923
7% 80,87 63.52 23,766 | 18.665 || 15.815
5 85.08 66.82 25.000 | 19.635 || 15.708
% 89.48 70.20 26.266 | 20.629 || 16.101
i 93.80 T3.67 27.563 | 21.645 || 16.493
k1 98.31 77.21 28.801 | 22.691 || 16.886
W 102.94 80.85 80.250 | 23.758 || 17.279
] 107.67 84.5 31.641 | 24.850 || 17.671
Y 112.52 88.37 83.063 | 25.967 || 18.064
% 117.45 92.25 34.516 | 27.109 || 18.457
6 122.51 | 96.22 || 86.000 | 28.274 || 18.850
% 127.66 | 100.26 87.516 | 20.465 || 19.242
y 182.94 | 104.41 39.063 | 80.680 || 19.635
35 138.30 | 108,62 || 40.641 | 81.919 || 20.028
% 143.78 | 112,92 || 42.250 | 33,183 || 20.420
3% 149.35 | 117.30 || 48.801 | 84,472 (| 20.813
i 155.05 | 121.78 45.563 | 85,785 || 21.206
% 160.84 | 125.32 47.266 | 37.122 || 21.598
7 166.75 | 130.97 || 49.000 | 38.485 || 21.991
% 192.95 | 135.68 50.766 | 39.871 || 22.384
i 178.87 | 140.48 52.563 | 41.282 || 22.777
3% 185.08 | 145.86 54.301 | 42,718 || 23.169
1 191.42 | 150.34 || 56.250 | 44.17 23.562
56 197.85 | 155.39 H8.141 | 45.664 || 23.955
i 204.39 | 160.53 60.063 | 47173 || 24 347
% 211.03 | 165.74 62.016 | 48.707 || 24.740




| { JONES & LAUGHLIN STEEL CO. M1

Weights and Areas of Square and Round Steel,
also Circumference of Round Bars.

Assuming one cubic foot to weigh 490 1bs.

Thickness | Weight | Weight || Area of | Areaof || Gircum-

or nF oig Square | Round ferepce

| 7 Square Round Bar in Bar in R{;‘und
| :D:ameter ar Bar Square | Square Baria
| in Inches. |1 ft. long.|1 ft. long.|| Inches. | Inches, Hehas.
8 217.78 | 171.04 || 64,000 | 50.265 || 25.133

224,64 | 176.43 || 66.016 | 51.849 || 25.525

231.61 | 181.91 || 68.063 | 53.456 || 25.918
238.68 | 187.46 || 70.141 | 55.088 || 26,311

86 | 193.10 || T2.250 | 56.745 || 26.704
253.14 | 198.82 || T4.391 | 58.426 || 27.096
260.54 | 204.63 || 76.593 | 60.132 || 27.489
268.08 | 210.51 || 78.766 | 61.862 || 27.882

9 275.64 | 216.49 || 81.000 | 63.617 || 28.274
283.34 | 222.54 || 83.2066 | 65.397 || 28,667
201.16 | 228,068 || 85.563 | 67.201 || 29,060
200.08 | 234.90 || 87.891 | 69.020 || 29,452

11 | 241.20 || 90.250 | 70.882 || 29,845
315.24 | 247.59 || 92.641 | 72,560 || 30.238
323.49 | 254 07 || 95.063 | T4.662 | 30.631
331.83 | 260.62 || 97.516 | 76.589 || 81.023
| 10 840.29 | 267.16 [1100.00 | 78.540 || 31.416

S48 85 | 273.99 (102,52 | 80.516 || 31.809
357.52 | 280.80 |/105.06 2,616 || 32.201
866.20 | 287.68 [|[107.64 | 84,541 || 82.504

AT | 294,66 |[110.25 | BG.590 || 82,987
384.15 | 801.71 ||112,89 | 88.664 || 83,879
893,25 | 308,86 |/115.56 | 90,763 || 83,772
402.44 | 316.08 [|[118.27 | 92.886 || 84.165
1 411.75 | 823.39 [[121.00 | 95.033 || 84.558
421.16 | 330.78 [|[128.77 | 97.205 || 84.950
430.68 | 338.26 | 126,56 | 99.402 || 35.843
.30 | 845,81 ||120.39  |101.62 35.739

450,03 | 853 .45 ||182.25 [108.87 36.128
459,87 | 361.18 |[[155.14 106,14 36.521
469 .81 | 368.99 [[158.06 10843 36.914
479.86 | 8376.88 |[141.02 {110.75 37,306

TGN EEGR BURERIR EEGR
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(_243 JONES & LAUGHLIN STEEL CO.

Average Weight of Round Headed Rivets
per 100.

Length from under head.

Diameter.

Length.

Inches.
3% 4 3% M » 1 1% 1%
14 5.5 12.9] 21.9] 20.3| 44 0| 66.6] 93.8]125.5
1% 6.3 14.2] 24 2| 82 4 48.9| 72.1]100.4[135.7
13 70| 15.6| 26.8| 85.6| 52.4| 77.7]107.1[144.8
9 7.9] 16.9| 28.4| 38.7| 567 83.2[114.2]153.0
o1 8.7 18.4] 80.6 41.8| 61.0[ 88.8/121.4/162.2
271, 9.4] 19.8] 32.8| 45.0) 64.3| 94.4]128.5[170.3
937 | 10.9] 21.1| 35.0| 48.0 69.5[100.0[135.7/179.5
3 11.0] 22.5| 87.1| 51.2| 78.7/105.1/142.8/187.7
3y | 11.7) 24.0] 39.4| 54.4] 78.0[111.2]149.9(196.9
31 | 12.5 25.8| 41.5 57.5| 82.3/116.3]157.1/205.0
3% | 18.4] 26.7] 43.7| 60.6| 86.5(122.4/164.2[214.2
4 14.1) 28.1| 45.9| 63.8| 90.8/127,5/170.8/222 4
4y | 14.9] 29.5/48.0 66.9 95.1/133.6/177.5/281.5
4% | 15.7] 30.9] 50.2| 70.0| 99.8/138.7/184.6(240.7
43 | 16.5] 32 2| 524 78.1/104.0/144.8/191.8/248_9
5 17.2| 83.7) 54.6] 76.8(108.1(149.9/198.9/258.1
5% | 18.1] 85.1] 56.7| 79.4/112.2/156.1/206.0[266.2
5% | 18.8] 86.4] 58.9] 82.5/116.8/161.2[213.2/275.4
5% | 19.6) 87.8) 61.1| 85.7/120.4/166.3/220.3/283. 6
6 20.4] 39.8| 63.2| 88.7(124.4/172.4]227.5/202.7
63 | 21.9] 42.0| 67.6| 95.1|133.6{188.6/240.71310.1
7 93.5| 44.8| 71.9[101.8(141.8/194.8(255.0327.4
7% | 25.1] 47.5) 76.8[108.1]149.9/206.0(269.3/344 .8
- 8 26.6| 50.4| 80.6/114.2{159.1/217.8(283.6/362. 1
81 | 28.2| 53.1| 85.0[120.8(167.3(227.5/207.8(879 .4
9 29.8| 55 0| 89.4]126.5(176.5/238.7/312.1/396.8
9% | 31.3 58.8| 93.6/132.6{184.6/249.9[325_4/410.1
10 32 8| 61.5| 98.0[138.7[192.8/261.1/339.7/431.5
Heads ...| 1.8| 5.8 11.1] 18.7) 22.6|-88.8] 58.1| 83.6




JONES & LAUGHLIN STEEL CO.

23 )

Average Weight of Square Head Machine

Bolts per 100,

DIAMETER.
Length E L e sy
X | % | % | % | %] % | x| % |1

1% | 40| 68| 106 | 150 [ 280| 408 700 /.......0..000n.
14| 44| 78| 8| 161 | 1 ag7| 71 [l
g | 47| 78| 120|172 | 20| 448 | e |l
2 [ 51| 84126 82| 27| 4r0| T8 |l
2i; | 64| B0 183 | 102 | 200| 402 | s 1805 [l
2 | 58| 05| 140 202 | s0.4| 514 | 85| 1247|0000
8 | 61100147 212 | 88| 535 | 887 | 1280 | 1860
8% | 68| 111|160 | 282 | 347| s7.9| 950 197.4 | 1960
4 | 76| 122 17.4 | 3| 85| e28 | 1018 | 1458 | 2070
415 | 82| 182 187 | o2 | w2 667 | 1075 | 1302 | 280
5 | 89| 148 | 200|201 | 430| 70| 1187 | 1677 | 20
b | 96| 154 | 214 | 312 | 57| 4| 1200 | 1761 | 2600
6 | 108 | 165 | 228 | 331 | 84| 708 | 1262 | 1806 | 2510
6% | 11.0 [ 176 | 201 | 351 | 5r.2| 841 | 1825 | 1080 | 2020
7 | 17| 186 | 259 | 31| 500 885 | 1387 | 2014 | 2730
7% | 124 | 107 | 277 | 301 | 567 929 | 145.0 | 2009 | 2840
B [ 181|208 | 205 | 410 5o4| or2| 1512 | 218H | 250
9 LR 64.8 | 1060 | 1637 | 2002 | 817.0
10 70.8| 1147 | 1762 | 2571 | 330.0
1 75,8 | 1285 | 1887 | 2789 | 860.0
12 81.3| 1822 | 201.0 | 200 | 3820
18 86,7 | 1407 | 213.4 | 807.7 | 4040
14 22 [ 140.2 | 22500 | 8245 | 42600
15 97.7 | 157.0 | 2388 | 3414 | 4480
16 1081 1661 | 260.8 | 8588 | 470.0
1w 1086 | 1746 | 2032 | 8752 | 4920
18 1141 | 1831 | 2756 | 8020 | 5140
19 1195 | 1905 | 2881 | 4089 | 586.0
20 1250 | 2000 | 8005 | 4258 | 5580
inch

Pera | 14| 22| 36| 40| 55| 85| 124/ 160| =0
tional.

Approximate Weight of Nuts and Bolt Heads.

Iin Pounds.

Diam, of Bolt in inches.| 1 & | % s u 5 1
Weight of ‘Hexngont

WN:Eth‘:n e o7 | os2| 067 00| 28| eor| 48
o UBI‘E

N cad H,gd .021 | .049| .000| .120| 164 | 820 .55

Dinm. of Bolt in inches.| 7% 1 1% | 1% | 1% 2 | 2
Weight of Hexagon |

St and Hesd Eont| .78 (110 (214 (378 |56 | 875|170

Weight of Square!| o513 |2s6 |a42 {70 [108 |20

o




(M-t JONES & LAUGHLIN STEEL CO,

Sizes and Weights of Hot Pressed Square Nuts.
United States Standard Sizes.

Both weights and sizes are for unfinished Nuts.

Dimensions. i i 25
Thick- Size of Hole. S&E w':;ght %é

LeEs, Rolt, [100Nuts.| z=

a & La

8

3" |1 St i | 0.185 | pscant| X 1.4 |7270

§§ .84 5 | 0.240 3 e 2.2 |4700

f| o 3% |o0204 | 12 < | 3| 4.3 [e350

11| 5|08 g 7| 6.1[1630

7% | 1.24 1 | 0.400 3 A 9.0 (1120

811,37 & | 0.454 “Qf | 11.2| 890

19 | 150 | 3§ | 00507 | % funl 15.6 | 640
1% P17 3¢ 10.620 | s¢scant| 3¢ | 26.3 | 880
17 | 2.08 | 7% |0.781 | 4 « % | 85.7| 280
1 2.30 | 1 0.837 iﬁ- & 1 58.8 | 170
11 | 2.56 115 | 0.940 & full 1% 76.9 | 130
2 2.88 | 14 |1.085 |14 ** 1% | 104.2 | 96
2.8 | 3.09 3% | 1.160 | 155 136 | 142.8 | 70
254 | 3.6 '}% 1,984 1? 13 | 1724 ¥ 58
2 8.62 | 136 | 1.389 }gscant 156 | 227.83 | 44
2 3.80 | 13 | 1.401 13 [ 204.1| 84
218 [4.15 | 17 | 1.616 1% | 810.4 | o1
81¢ [ 4.42 | 2 1.712 1§§- nd 2 416.7 24
3 4.68 | 21 | 1.836 (133 * 21 | 500.0 20
3 4.95 | 2% |1.962 |13% 2y | 588.2 | 17




(_ JONES & LAUGHLIN STEEL CO, 5

Sizes and Weights of Hot Pressed Hexagon Nuts.
y United States Standard Sizes.

Both weights and sizes are for unfinished Nuts.

Dimensions. S 5 g_g

2 Thick-|  gize of Hole. o gl B s

ness. Bolt, [100Nuts,| ==

a & S=

% b Y ] 0.185 | frscant | Y 1.8 7615

.68 ,;g 0.240 | 1 S| 1.9 15200

.79 0.204 | 33 « s | 8.3 |3000

90| 7 | 0344 | 3 e | 5.0 (2000

7% 1.0 | 4 |0400| 33 % | 7.0[1480

1.12 | % | 0454 §2 2l 9.1 /1100

I [ 128 35 (0507 | Beul | 35| 185 70

1 1.44 i [0.620| 56§scant| 3 | 22.2 | 450

| 1.66| 7% |07 ¢5 * % | 82.4| 809

1% [ 188 | 17 |o0.8a7 w |17 ] 48] 216

143 | 2.09 | 13 | 0.940 full 1% | 67.6| 148

2 |2.81| 1y |1.085 1% ¢« |1y | 01| 111

' 2}2 2.58 | 13 | 1.160 |14 « | 136 | 117.5| 85

236 | 2.74 | 134 | 1.984 [18 « [1% [147.1| 68

2"5 2.90 | 156 | 1.889 | 1§ scant | 156 | 178.6 | 56

o%f [ 818 | 13¢ | 1.491 |13 « |1 | 2500 | 40

2}}5 8.30 | 1% |1.616 [15% * |1% |285.7| 85

85 | 8.61|.2 |1m2|134 « |2 |844.8| 20

3‘& 8.82 | 2 |1.838 [1§f |2 [884.6| 26

- 81 | 4.04 | 2y |1.962 |13} ~ |2y |484.8| 28
\ o

»

»




( 246 JONES & LAUGHLIN STEEL CO. ‘\

UPSET SCREW ENDS,
For Round and Square Bars.

¥ 8 RoOUND BARs. SQUARE BARS.
284 ;
el o o B s g B4
wiis e B wo o~ | uo Dm.,a w ol o . L | Dwbn
SSARE e B ERiEE Rhy B £3c
8o - |27ge|8ut 87 Pl Snd2lSute| 5 ulel
224 |2982 0508 35 o\ E9RE 20E B 050"
g5 |35 TI8EeT|AS|828g)28 TIARYT| &5 B2 Ry
A @ I L @A
Y ¥ ‘620|10 54 i .62010 21
% | X .620/10 21 % 181 9 33
| % .31 9 87 1 .837 8 41
)1 8378 | 48 [l 1 8378 | 17
Vo 837 8 25 114 L9400 7 23
1o |1% | 94007 | 8¢ [ 1% | 1.085 7 | 35
% | 1% | 1.065 7 48 13 | 1.160/ 6 38
fe |1y |1.06s5/7 | 20 || 136 | 1.160/ 6 | 20
1 |13 [1.16006 | 35 || 1% [1.284] 6 | 20
14 | 13% | 1.160/ 6 | 19 || 136 [ 1.380) 534 34
136 [ 124 [1.284]6 | 30 || 156 | 1.380] 5| 20
145 | 1% 1.284| 6 17 13 1.490) 5 24
1% | 156 }.1 389 514 23 1% | 1.615| 5 31
15 | 1% 1.490) 5 174 1.615] 5 19
134 | 13 | 1.490| 5 18 2 1.712| 414| 22
179 | 1% | 1.615]5 | 28 || 23 | 1.887] 43| 28
122 | 2 1.712| 41| 30 214 1.837 414 18
15 |2 | 1m2] 4] 20 || 2% | 1,962 43| 24
15 | 216 | 1.887 42| 28 || 23¢ | 2.087] 4%| 30
113 [ 25 | 1.887) 43| 18 || 235 | 2.087] 434 20
13 | 2y | 1.962| 434 26 217 | 2.175| 4 21
113 | 2% | 1.962) 4%| 17 | 25 | 2:3004 | 26
1% | 23 | 2.087) 4%4| 24 25 | 2.300| 4 18
13§ | 2% 2.175| 4 26 23y 2,425 4 23
2 2% | 2.175| 4 18 || 2% | 2.550| 4 28
21 |25% |2.80004 | 24 | 2% |2:550{4 | 20
215 | 254 2.300] 4 17 3 2.629| 81| 20
23 2.425| 4 23 3% 2.754| 34| A
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UPSET SCREW ENDS—Continued.

Be ROUND BARS. SQUARE BARS.

g

S ¥ L B

=] = o B - o 94
SEir Eo |g[8sBglar [u3o |y, 8uEs
Lol lne LM Z g =y b Ly Ha
g - 230 |¥ufe| ™| 0B8R 0|28, Palm oEL
g2 aPes 8RS |2, [BEELIE8XE5|0EE5|T S
End EFRZIEESE 84140, | ESAR EpEE| B4 143,

g (2o TISEST(A8 |sres|fa T[EEYT| S8 (826
A° B [Rg° |& Eﬂﬁg A5 |age (& 5..%_,3
21 2% 2.500] 4 28 314 2,754 31| 18

2 | 2 2.550| 4 22 3y 2.870| 3| 22

23 | 3 2.620| 81| 23 || 83¢ | 8.004 3% 26

27 | 8% | 2.754] 83| 28 836 | 3.004| 3| 19

215 | 8% | 2.754| 8| 21 || 834 | 8.100] 8| 2t

o% | 8% | 2.879) 84| 26 | 33 | 8.225| 84| 24

as¢ | 8y | 2.879 34| 20 || 356 | 8.225| 8y| 19

214 | 83¢ | 8.004] 83| 25 || 8% | 3.817] ¢ 20

2% | 3% |3.004/ 3%| 19 | 8% |8.442/3 | 28

213 [ 815 | 8.100| 8| 22 | 8% | 3.442(3 | 18

276 | 358 | 3.225| 8Y| 26 4 3.567 3 21

21§ | 85 | 8.2250 3%| 21 | 4% |3.692)3 | 24

3 33 3.817] 3 22 414 3.692| 3 19

8% | 3% |3.44208 | 21 |l 43¢ | 8.928 2%| 24

8y (4 8.567| 3 20 414 | 4.028] 23¢| 21

3% |42 |3.692| 8 | 20 | 456 | 4.153 2%| 19

3% | 44 | 8.798| 2| 18

35 | 4% | 4.028] 23| 28

33 | 45¢ | 4.158] 23¢| o8

8% | 4y 4.255| 23| 21

tute standard.

REMARKS.—As upsetting reduces the strength of iron, bars
having the same diameter at root of thread as that of the bar in-
variably 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 screw threads in the above table are the Franklin Insti-

To make one upset end for 5-inch length of thread, allow 6-inch
length of rod additional.




(W JONES & LAUGHLIN STEEL CO.

Standard Screw Threads, Nuts and Bolt Heads.

Recommended by Franklin Institute, December 15, 1864, and
adopted by Navy Department of the United States, by the R. R,
Muaster Mechanics' and Master Car-Builders’ Associations, by
Messrs, Jones & Laughlins, Steel Co., and by many other of the
prominent engineering and mechanical establishments of the
country,

pm——ge

i

Angle of thread 60°. Flat at top and bottom % of pitch.

fam. of | Threads | Diam. iam. hreads | Piam.
TR | PR | appookat | RO JarIR | shpootie
X 20 185 2 44 1.712
s | 18 240 || 2% 4% 1.962
7 16 .204 2 4 2.176
Ty 14 B4 | 2y 4 2,426
; 13 400 || 8 3% 9629
T 12 454 || 8Y 313 2.879
be o1 H0T | 8% 8% 3.100
¥ 10 620 83 3 3.817
% 9 .81 4 3 3 567
1 8 .887 || 4% 276 3.798
1% 7 940 41 23 4.028
14 7 1.065 43 o 4.956
138 6 1.160 5 214 A 480
1) 6 1.284 51 21 4.730
13§ 5% 1.889 5% 234 4.953
13 5 1.491 53 234 5.203
176 ] 1.616 6 2y 5.493

Nuts and Bolt Heads are determined by the following
rules, which apply to Square and Hexagon Nuts both :

Short diameter of rough nut = 114 X diam. of bolt 4 1§ in.

Short diameter of finished nut = 1?& % diam, of bolt + J in.

Thickness of rough nut = diam. of bolt,

Thickness of finished nut = diam, of bolt — ¢ in.

Short diameter of rough head = 1% ¥ diam. of bolt + 15 in.

Short diameter of finished head = 1&5 ¥ diam. of bolt 4 ¢4 in.

Thickness of rough head = 34 short diam. of head.

Thickness of finished head = diam. of bolt — ¢ in.

The long diameter of a hexagon nut may be obtained by mul-
tiplying the short diameter by 1.155 and the long diametér of a
square nut by multiplying the short diameter by 1.414.

. A
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SHEET IRON AND STEEL.
Welght of Superficial Foot, Birmingham Gauge.

Weight in Lbs. Weight in Lbs.
Gauge. ] Gauge. —

Iron. Steel. Iron. | Steel.
No. 1=.8 12.12 | 12.36 |[No. 16=.065 | 2.63 | 2.68
W 2=.284| 11.48 ) 11.71 || "* 17=.068 | 2.84 | 2.89
Wo8=.259|10.47 [ 10 68 || ** 18=.049 | 1.98 | 2.02
Wo4=— 2881 9.63 9.81 || ** 19=.043 | 1.70 | 1.78
"oh=.22 8.89 9.07 || ** 20=.085|1.566 | 1.59
" 8=.208| 8.20 8.88 || «* 21=.082 | 1.40 | 1.48
i ir=,18 7.2% T4\« 22=.028]1.25]|1.28
i 8=.165| 6.67 6.80 || ** 23=.025]|1.12 | 1.14
“ P=.148| 5.98 6.10 || ¢ M4=.023 | 1. 1.02
“10=.134| 5.42 5.58 || « 25=.02 9 92
wl=.12 4.85 4.95 || * 26=.018 .8 .82
" 18=.100| 4.41 4.50 || ** 27=.016 i3 .18
“o18=.095| 8.84 3.92 || « 28=.014 4 L6
 14=.088| B8.35 3.42 || »* 20=.013 il DT
#15=.073| 2.91 2.07 1 " 30=.012 ] .al

TANK IRON AND STEEL.
Welght of Superficial Foot.

Thickness Weight in Lbs. Phidkness Weight in Lbs.
inlnches. | 1.0 | steel in Inches. Iron. | Steel.
N=.08125 | 1.27 | 1.80 | Y= -5125| 12.63 | 12.88
%=.0025 | 2.52 | 257 || 3= 375 | 15.16 | 15.46
=.00875 | 8.79 | 3.87 | = .4375| 17.68 | 18.03
%:.125 5.05| 5.15 }Z:’. .5 20.21 | 20.61
= . 15625 6.82 | 6.45 g: 5625 | 22.793 | 23.19

= . 1875 7.68 | 7.73 = .625 | 25.26 | 25.7
=,31876 8.84 | 9.02 ¥= .7 30,31 | 30.92
=25 10.10 | 10.80 || %= .835 | 85.87 | 86.08
%=.28128 | 11.88 | 11.61 ||[1 =1 40.42 | 41.28

The low temperature (as compared with Iron) at which Steel
Plates have to be finished, causes a slight springing of the rolls,
leaving the plate thicker in the center. This, combined with
greater density, causes Steel Plates, if kept up to full thickness
on the edges, to weigh more than Iron. Both Iron and Steel over
" 72 inches wide are liable to run even heavier than the weights
[ given above.

X >
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STANDARD STEAM, GAS AND WATER PIPE.
(Not Manufactured by Jones & Laughlin Steel Co.)

ORDINARY PIPE. X STRONG PIPE, | XX STRONG PIPE,

r, e il p A 't | o 3
o8 | 808 (288 | 28 (Bes|us8| 28 |Bes|ass| 43
S5 |32 |2RE| = (FEE|E0E| B2 (E5E|EEE| ¥
Be|cES 1234 oy [S55[285 gy |254|285 | 2y
ATRITCR| TR |ETA| PR PR AR AT &
5l 2w 405 24| 205| 405 .20
W 84| 540 43| 24| 0] 64
4 AN e A6 421 | 675 ™
14 S B4 B4 52| 84 1.00 | 244 | .84 1.50

H A2 | 1,05 1.12 | 786 | 1.05 1.89 | 422 | 1.05 24
1 LO4S | 1315 | 1.67 | 951 | 1.815 | 217 | .B8T | 1.815 | 8.65
13 | 188 | 166 2.2:1 1.272 | 1.66 8.00 | .88 | 1.66 5.20
4 | 1611 | 1.90 2.08 | 1.494 | 1.90 3.63 | 1.088 | 1.90 6.40
2 2067 | 2375 | 85.01 | 1.883 | £.8375 | 05.02 | 1401 | 2,975 | 9.02
2 | 2408 | 2875 | 574 | 2915 | 2875 | 7.67 | 1.753 | 2.875 | 1868
3 2067 | 850 7.04 | 2802 | .50 | 10.23 | 2.284 | 3.50 | 18.50
8% | 8.548 | 4.00 .00 | 8.358 | 4.00 | 12.47 | 2.716 | 4.00 | 2275
4 4.026 | 4.50 | 10.66 | 8818 | 4.50 | 14.97 | 3130 | 450 | 27.48
412 | 4508 | 500 | 12.49 | 4.28 | 500 | 1822 | 4.504 | 500 | 82.58
b 5045 | B.568 | 14.50 | 4813 | 5563 | 20.54 | 4.003 | 5,568 | 8812
[ 6.005 | 6.625 | 18.76 | 575 | 6.625 | 28.58 | 4.875 | 6.625 | 5811
T.02 | T.625 | 29.27 | 6.0825 | 7.625 | AT.67 | 5.8T5 | 7.625 | 62.38
8 T.082| B.GR5 | 2818 | T.025 | 8.625 | 43.00 | .85 | 8.625 | T1.62
9 80937 | 0.625 | 33.50
| 10,019 | 10.55 | 40.00
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WEIGHT OF A CUBIC FOOT OF SUBSTANCES.
Average
Names of Substances. \-\‘elibgsl‘ut.
Aluminum, cast - - ‘ ; p - . 160
£t rolled . P " s . 167
Anthracite, solid, of Penm.}l\ ania . X 5 . B8
¥ broken, loose . - . 4
LA ‘“  moderately H]‘hl.ki..n s : « b8
= heaped, bushel, loose : . . (80)
Ash, American white, dry > ‘ : : :
Asphaltum . i " . . 87
Brass (Copper and &nu.) -_.nt i - : . . b4
¢ rolled . i - . ) . ' H24
Brick, best pressed . . - : J : . 150
“  common hard . ) P 3 ] : 125
“  soft, inferior . - : ; 3 ; . 100
Brickwork, pressed brick . : 4 y r 140
1 ordinary . i 112
Cement, hydr'c, ground, loose, Anu,n-.au liowlltlu]n, H6
o L is & $k Louisville 50
. t L * English, Portland . 80
Cherry, dry . . ; . ] i g - 42
. Chestnut, dry . % < : : : X kL
Clay, potters’, dry . - 5 . ‘ - - 119
** in lump, loose . 3 : 1 : - i 08
Coal, bituminous, solid g 3 ) ] { a4
L 1 broken, loose > : - 49
L s heaped, bushel, lmm, - f (74)
Coke, loose, of good coal . - . > S
£ g heaped bushel . IR (40)
Copper,;cast ... . ! A p : : . 549
& rolled S . = 5 ; Ha6
Earth, common loam, dry, l(mw 4 7 « Ne
L L) b “ moderately 1.1mmml 95
“  asa soft flowing mud 3 - : . 108
Ebony, dry . . R : . ; : 3 7
Elm, dry . . . : ; ¥ . : .. 185
J Flint = 3 3 ; - : : 162
| Glass, common \\mdm\ : ) : . A R 1,7 4
l‘_' Gueiss, common 5 - r 3 ; : 168
1 ')

. s




o JONES & LAUGHLIN STEEL CO.

WEIGHT OF SUBSTANCES-Continued.

; Average
Names of Substances. Wnlall)ght
Gold, cast, pure, or 24 carat . . - . . 1204
#  pure, hammered . 3 X : A . 1217
Grain, at 60 Ibs. pcr bushel . ¢ . . . A8
Granite . : - = 170
Gravel, about the same as uml W lm h see.
Gypsum (plaster of paris) . 5 S : : 142
Hemlock, dry . " gl X . ! . v 25
Hickory, dry . 2 . . 3 5 ¥ ; 53
Hornblende black . . ! : . . . 208
Ice . g : : - . . ‘ . BB
Iron, cast . : : . p s 5 ! . 450
*  wrought, purest . 3 = = 3 : 485
4 4= average . v . : . . 480
", ore - - - 2 - : . : 175
Ivory . . : . . e . . . 114
Lead 5 : . ; - . . : : KBk
Lignum-vitee, dry . . W) . 88
Lime, quick, ground, luu-w or in small lumps . 53
L 1 & *  thoroughly shaken . 75
" i & *  per struck bushel .  (66)
Limestones and Marbles . . . . 168
g “  loose, in lrregul.lr fragnunm 96
Magnesium . ; . . . . +. 109
Mahogany, Spanish, dr\ a : 5 . . Ha
ae Honduras, rlr\- - - - . . 35
Maple, dry . . 4 : 3 : : 49
Marbles, see leeaumm
Masonry, of granite or limestone, well-dressed . 165
i “ mortar rubble 5 . . 5 . 154
g “dry ¢ (well scabbled) . 138
L « gandstone, well dressed . . . 144
Mercury, 32° Fahrenheit . . iy 849
Mica . 4 e - ; 3 : . . 183
Mortar, hardcned v ; Y 5 : 108 —
Mud, dry, close 3 : , H . 80 to 110
#  wet, fluid, maximum . - : . 5 120

k Oak, live, dry . y . A . - 4 . 09
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WEIGHT OF SUBSTANCES—Continued.

Average

Names of Substances. “h-:l;;!it..

Qak white, dry . 3 A ; : ; d 50
“ other kinds ; | . . . . 8%tods
Petroleum A z i : : - 5 55
Pine, white, dry R, r . . . . 25
#  yellow, Northern - : : ; . 34

“ “  Southern . 7 ¥ d . . 45
Platinum . ~ : : - - : 1342
Quartz, common, pure . : : : . . 165
Rosin . / a ; . - 69
Salt, coarse, S)rm.u-s(,, N Y . v ! ) . 45
‘  Liverpool, fine, for table use 3 : : 49
Sand, of pure quartz, dry loose T . 90 to 106
*  well shaken . - . ; - 99to 117

i« perfectly wet . . ‘ g 120 to 140
Sandstones, fit for buildin g . : - . 151
Shales, red or hlack . 3 - X x - . 162
Silver . : / . . : - - : 655
Slate . F 3 ; : z 3 . 175
Snow, freshly fallc . . ; . 5 to 12
*  moistened and compacted hy rain . 15to 50
Spruce, dry . A ! ! - i > . 25
Steel ¢ 4 - - . 3 ; % . 490
- Sulphur ., Y o . > . J - . 125
Fore e Al o ARSI SRR I SRR S P
Tar 3 . i . : . . . . 62
Tin, cast . - = : 3 . 459
Turf or Peat, dr} nnpreasul L . : 20 to 80
‘Walnut, black, dry . ' o 88
Water, pure rain or distilled, .ﬂ. 60 l'.lhn. nllut 6214
M sea . - i . f . . . B4
Wax, bees . ¢ d . : = : s 60.5
Zinc or Spelter - : . PR L 437.5

Green timbers usually weigh from one-fifth to one-half
more than dry.
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Diam. Area. Circum.
0.0
il 007854 31416
x| 031416 62832
3| 070686 94248
| 12566 1.2566
D 19635 1.5708
b B2 1.8850
17 38485 | 2.1991
.8 LH0266 | 2.5183
9 63617 | 2.8274
1.0 L8564 3.1416
i L9505 3.4558
] 1.1810 3.7699
4 1.8273 4.0841
o4 | 1.5304 | 4.3082
b 1.7671 4.7124
N 2.0106 5.0265
o 2.2698 5.3407
.8 2. 5447 5.6549
.9 | 2.8833 5.9690
2.0 | 3.1416 | 6.2832
Iz | 3.4636 G.5973
.2 3.8013 6.9115
3 4.1548 T.3257
4 | 4.5239 7.5398
.0 4 9087 7.8540
.6 5.3093 8.1681
| 5.7256 8.4823
.8 6.1575 8.7965
.9 6.6052 9.1106
3.0 | 7.0086 | 9.4248
A | 75477 | 9.7389
2 | 8.0425 | 10.0581
.3 8.56530 | 10.3673
4 0.0792 | 10.6814
5| 9.6211 | 10.9956
6 10,1788 11.3087
| 10.7521 11. 6239
8| 113411 11.9381
L9 | 119459 | 12.2522

Areas and Circumferences of Circles.
For Diameters from 44 to 100, advancing by Tenths.

| Dinm,| Area. Circum
4.0 12,5664 12,5664
1 13.2025 12,8805
-3 13,8544 13. 1947
.3 14,5220 | 13.5088
A 15.2063 | 13.8230
.0 15. 9043 14.1372
i 16.6190 14.4513
AL 17.3494 14.7655
.8 18.0056 15.0796
) 18.8574 15.3988
5.0 19.6350 | 15.7080
TR 20.4282 16.0221
2 21.2372 16.3363
.3 22,0618 16. 6504
A4 22.9022 169646
.0 23.7588 17, 2%
6 24.6301 17.5929
o 25,5176 17.9071
.8 26.4208 18.2212
.9 27.3397 18.5354
6.0 28.27438 | 18,8496
o 20,2247 19,1637
.2 50.1907 | 19.4779
.3 81.1725 19.7920
4 32,1699 | 20,1062
il 83.1831 | 20.4204
.6 34.2119 | 20.7345
ot 35,2565 | 21.0487
o 28 36.3168 | 21.3628
9 37.8928 | 21.6770
7.0 38.4845 | 21.9911
b 39.5919 | 22305
2 40.7150 | 22.6195
.3 41.8539 | 22.9336
4 43.0084 | 23.2478
i 44 1786 | 23.5619
6 | 45.3646 | 23,8761
i 46.5663 | 24.1903
.8 T.7836 | 24,5044
.9 49.0167 | 24.8186
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Areas and Circumferences of Circles.
(CONTINUED.)

Area. Circum. || Diam, Area. Circum.
|

50.2655 | 25.1827 || 12.0 | 113.0973 | 87.6991

H1.5300 25,4469 1| 114,9901 35,0133

52.8102 | 25.7611 2| 116.8087 | 88,3274

54,1061 26,0752 .8 | 118.8229 | 38.6416

55.4177 | 26,8894 A | 120,7628 | 38,9557

56.7450 | 26,7035 .5 122.7185 | 80.2699

HH.0880 | 27.0177 L6 124.6898 | 39,5841

9. 4468 7.8319 T 126,6769 | 89,8982

60,8212 27. 6460 B | 128.6796 40,2124

62.2114 | * 27.9602 L9 | 130.6981 | 40.5265

63.6173 | 28.2743 || 13.0 | 132.9323 | 40.8407

65,0388 | 28,5885 1| 184,7822 | 41.1549

66.4761 | 28,9027 .2 | 136.8478 | 41.4690

67.9201 | 29,2168 .8 | 138.9201 41.7832

69.3978 | 29.5310 A | 141.0261 | 42,0073

70,8822 | 29,8451 b | 143.1388° | 42.4115

72,3823 | 30,1593 .6 | 145.2672 | 42,7257

73.8081 | 80.4734 2 %47.4114 43,0398

75.4206 | 30,7876 .8 | 149.5712 | 43.3540

76,9769 | 31.1018 L0 | 151.7468 | 43,6681

T8.5308 | 81.4150 || 14.0 | 153.9380 | 43,9823

80,1185 81.7301 1| 1561450 44,2965

81,7128 | 32.0442 .2 | 158.3677 | 44.6106

83,8220 | 32.3584 .3 | 160.6061 | 44,9248

84,0487 | 32.6726 4| 162.8602 | 45,2389

86.5901 | 32.9867 .5 | 165.1300 5. 5531

88,2473 33,8009 .6 | 167.4155 45,8653

89,9202 | 83.6150 L7 | 169.7167 | 46,1814

1. 6088 33.9292 .8 172,0336 46,4956

93,3132 | 84.2484 U0 | 174.8662 | 46,8007

05.0832 | 84.5575 ||15.0 | 176.7146 | 47,1239

96,7680 | 84.8717 1| 179.0786 | 47.4380

08,5203 | 85,1858 .2 | 181.4584 | 47.7522

100.2875 | 85.5000 .8 | 183,8539 | 48,0664
102.0703 | 35.8142 L4 | 186.2650 | 48,8805
103.8689 | 86,1283 | 188.6910 | 48,6047
105, 65832 36,4425 G0 1911345 49 0088
107.5132 36, 7566 T 1935928 49,8230
109, 3588 37.0708 .8 | 196.0668 49,6872
111.2202 | 37.3850 L9 | 198.5565 | 49.9513

7,




(_256 JONES & LAUGHLIN STEEL CO. \
Areas and Circumferences of Circles.
(CONTINUED.)

Diam. Area Circum. Diam. Area Circum.
16.0 | 201.0619 | 50.2655 |[20.0 | 314.1593 | 62.8319
.1 | 203.5831 H0. 5796 .1 | 817.8087 | 63.1460
.2 | 206.1199 | 50.8938 .2 | 820.4730 | 63.4602
.3 | 208.6724 | 51.2080 .3 | 823.6547 | 68.7748
4 | 211.2407 | 51.5221 .4 | 826.8513 | 64.0885
.5 | 213.8246 | 51.8363 .5 | 830.0636 | 64.4026
6| 216.4248 | 5R.1504 L6 | 883.2016 | 64.7168
LT 219.0897 | 52.4646 JT | 836.5853 | 65,0310
.8 | 221.6708 | 52.7788 .8 | 839.7947 | 65.3451
L9 | 224.38176 | 58.0929 L0 | 343.0608 | 65.6593

17.0 | 226.9801 53.4071 |/ 21.0 | 846.3606 | 65.9734
.1 | 220.6583 | 53.7212 .1 | 349.6671 66. 2876
.2 | 232.8522 | 54,0354 .2 | 852.9894 | 66.6018
.3 | 235.0618 | 54,3496 .3 ] 856.3273 | 66.9159
A | 2877871 | 54.6637 .4 | B59.6809 | 67.23801
.5 | 240.5282 | 54.9779 .5 | 863.0503 | 67,5442
LG | 243.2849 | 55.2020 .6 | 866.4354 | 67.8584
LT 46,0574 | 55.6062 .7 ] 869.8361 68.1726
L8 | 248.8456 [ 55.9203 .8 | 873.2526 | 68.4867
L9 | 251.6494 | 56.2345 .0 | 876.6848 | 68,8009

18.0- | 254.4690 | 56.5486 | 22.0 | 80,1827 | 69.1150
1| 257.8043 | 56.8628 || .1 | 383.5963 | 69.4202
.2 | 260.1553 | b7.1770 .2 | BRT.0756 | 69,7434
.3 ] 263.0220 | 57.4011 .3 | 890.5707 | %50.0575
A | 265.0044 | 57.8053 4 | 894.0814 | 50.8717
.5 | 268.8025 | 58.1195 .5 | B97.6078 | 50,6858
6| 71,7164 | 58.4336 L6 | 401.1500 | T1.0000
LT | RT4.6459 | 587478 LT ] 4045078 | 71.3142
B 297.5911 | 59.0619 .8 | 408.2814 | 91.6283
.9 | 280.5521 | 59.3761 L9 | 411.8707 | 71.9425

19.0 | 283.5287 | 59.6903 || 23.0 | 415.4756 | 72.2566
L1 286.5211 | 60.0044 1| 419.0963 | 72.57
.2 | 289.5202 | 60.3186 .2 | 422.9327 | 72.8849
.3 | 202.5530 | 60.6327 .3 | 426.8848 | 73.1991
A | 295.5925 | 60.9469 .4 | 480.0526 | 73.5183
.5 | 298.6477 | 61,2611 .5 | 483.7361 | 73.827.
B0 301.7186 | 61,5752 6| 487.4354 | T4.1416
LT 804.8052 | 61,8894 LT 4411508 | T4.4557
B[ 807.9075 | 62,2085 J8 ] 4448809 | 747699
L9 | B11.0255 | 62.5177 9 | 48,6273 | T5.0841

Y
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Areas and Circumferences of Circles.
(CONTINUED.)

Diam. Area, Circum. I Diam. Area. Circum.
24.0 | 452.3893 75.8082 28.0 | 615,7522 87.9646
456, 1671 75.7124 | 620, 1582 88.2788

459, 9606 T6.0265 | 624, 5800 88.5929
4637698 76.3407 | 629.0175 88.9071

7 467.5047 76,6549 633.4707 89.2212
471.4852 76. 9690 637.9397 89.5354
475.2016 T7.2832 642, 4243 89,8495
479.1636 77.5973 646, 9246 90,1637

651.4407 | 90.4779
655.9724 [ 90.7920

660.5199 | 91.1062
665.0830 [ 91.4208
669.6619 | 91.7345
674.2565 | 92,0487
678.8668 [ 92.3628

683.4028 [ 92.6770
688.18345 | 92,9911
692,.7019 | 93,3053
697.4650 | 93.6195
T02.1538 | 93.9336

T06.8583 | 94.2478
T11.5786 | 94.5619
716.3145 | 94.8761
721.0662 | 95.1903
T25.8336 | 95.5044
7306167 | 95.8186
T35.4154 | 96.1327
740.2299 | 96.4469
745.0601 | 96.7611
749.9060 70752
T54.7676 | 97.3804
7569.6450 | 97.7035
T64.5880 | 98,0177
T69.4467 | 98.5319
T74.3712 | 98,6460

779.8113 | 98.9602
784.2672 | .99.2743
TRO.2388 [ 99.5885
794.2260 | 99.9026
799.2290 | 100.2168

483.0513 | 77.9115
486.9547 | 78,2257
490.8739 | 78.5398 || 20.
494 8087 | 78.8540
498.7502 | 79.1681
502.72556 | 79.4823
506.7075 | 79.7965

510.7052 | 80.1106
514.7185 | 80.4248
518.7476 | 80.7389
622.7924 | 81.0531
526.8529 | 81.3672
530.9202 | 81.6814 | 30.
535.0211 | 81.9956
539.1287 | 82.3097
543.2521 | 82.6239
547.38911 | 82,9380
551.5459 | 83.2522
555. 7163 | 83,5664
559.9025 | 83.8805
564.1044 | 84,1947
568.8220 | 84.5088

572.5553 | 84.8230 | 31.
576.8042 | 85,1872
B681.0690 | 85.4513
585.3404 | 85,7655
589.6455 | 86.0796

593.9574 | 86.3038
598.2840 [ 86.7080 |
602.6282 | 87.0221
606.9871 | 87.3363
611.8618 | 87.6504
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Areas and Circumferences of Circles.

(CONTINUED.)

Diam. Arca. Circum. Diam. Area, Circum.
82.0 8042477 100.5310 |[36.0 1017 .8760] 118.0973
1 809.2821| 100.8451 1| 10285387 115.4115
.2 814, 3322| 101.1593 .2 | 1029.2172] 118.59267
.3 519.3980) 101.4734 8| 10349113 114.0398
4 824.4796) 101.7876 L4 | 1040,6212( 114.3540
b §20.5768| 102.1018 5| 1046.8467] 1146681
.6 834.6898] 1024159 L6 | 1052.0880| 114.9523
o 839.8185( 102,7301 JT | 105784490 115.2965
.8 844.9628| 103.0442 .8 | 1063.6176) 115.6106
.9 850.1228| 103.5584 L9 | 1069.4060) 115.9248
33,0 855.2986| 103.6726 ||37.0 | 1075.2101] 116,238)
e 5! 860.4902| 103, 9867 .1 | 1081.0299| 116.5531
2 865.6973) 104.3000 .2 | 1086.8654] 116.8672
.3 870.9202| 104.6150 .3 | 1092.7166] 117.1814
-4 876.1588] 104.9292 .4 | 1098.5835| 117.4956
D 8581.4131] 105.2434 5| 1104.4662] 1178097
6 886.6831| 105.5575 6| 1110.3645 18,1239
S 891.9688) 105.8717 JT| 1116.2786] 118.4380
.8 897.2703| 106.1858 S8 | 1122.2083] 118.7522
.9 902.5874| 106.5000 L9 | 1128.15388) 119.0664
84.0 907.9203| 106.8142 (38,0 | 1134.1149] 119.3805
5 ] 913.2688| 107.1283 |- .1 | 1140.0918} 119.06047
2 018.6331| 107.4425 .2 | 11460844 120.0088
3 924.0131| 107.7566 .3 | 1152.0927] 120.3230
.4 929.4088| 108.0708 4 | 11581167 120.6372
) 034.8202| 108.3849 .5 | 1164.1564] 120.9513
.6 940.2473) 108.6991 .6 | 1170.2118] 121.2655
adl 945.6901] 109.0133 .7 | 1176.2830f 121.5796
.8 951.1486| 109.3274 .8 | 1182,.3698| 121.8938
.9 056, 6228 109,6416 .9 | 1188.47241 123.2080
35.0 962, 1128] 100.9557 [|39.0 | 1194.5906] 122 5221
ok D67.6184] 110.2699 L1 | 1200.7246] 122.8363
.2 973.1897) 110.5841 .2 | 1206.8742] 123.1504
3 075.6768) 110.8082 3| 1218.0806] 1234646
4 984.22006] 111.2124 A [ 12192207 123.7788
.5 | 989.7980( 111.5265 | .5 | 1225.4175] 124.0929
.6 0995.3822| 111.8407 i 1231.6300] 124 4071
70 1000.9821] 112.1549 e 1287.85682 124,7212
.8 | 1006.5977] 112.4690 8| 1244.1021] 125.0854
.9 | 1012.2290] 112.7832 .9 | 1250.3617| 125.8495
.
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JONES & LAUGHLIN STEEL Co. :!.":9\

Areas and Circumferences of Circles.

(CONTINUED.)
Diam. Area. Circum. || Diam, Arca. Circum,
40.0 [1256.6371 | 125.6637 || 44.0 [1520.5308 | 138,2301
.1 [1262,9281 | 125.9779 .1 [1527.4502 | 138.5442
.2 11269.2348 | 126.2020 .2 1584, 8853 | 138, 8584
.8 [1205.5573 | 126.6062 .3 |1541.8360 | 139.1726
4 [1281.8055 | 126.9208 4 |1548.3025 | 139.4867
.5 [1288.2403 | 127.2345 .5 |1555.2847 | 139.8009
L6 [1204.6189 | 1275487 .6 |1562.2826 | 140.1153
L7 [1801.0042 | 1278628 LT 11569.2062 | 140.4202
8 [1307.4052 | 128.1770 8 [1576.32565 | 140.7434
L9 [1313.8219 | 128.4011 .9 |1583.3706 | 141.0575
41.0 [1820.2543 | 128.8053 | 45.0 [1590.4513 | 141.3717
L1 [1826.7024 | 120.1195 1 [1597.5077 | 141.6858
.2 [1333.1663 | 129.4336 .2 |1604.5999 | 142.0000
3 [1339.6458 | 120.7478 .3 [1611.59077 | 142.3142
.4 [1846.1410 | 130.0619 4 |1615.8313 | 142.6283
5 [1852,6520 | 130.3761 B [1625.9705 | 142, 9425
L6 [1859.1786 | 130.6903 L6 |1688.1255 | 1433, 2566
LT |1865.7210 | 131.0044 LT |1640,2062 | 143.5708
.8 [1372.2791 | 181.3186 .8 |1647.4826 | 1438849
.9 [1378.85620 | 131.6827 9 |16564.6847 | 144.1991
42.0 ([1885.4424 | 131.9469 [ 46.0 |1661.9025 | 144.5133
L1 {1892.0476 | 132.2611 1 [1669.1360 | 1448274
.2 [1398.6685 | 132.5752 .2 |1676.3853 | 145.1416
.8 [1405.8051 | 132, 8804 .3 |1683.6502 | 145.4557
4 11411.9574 | 1332085 4 16909308 | 145.7699
5 [1418.6254 | 133.5177 || .5 [1698.2272 | 146.0841
L6 11425.3002 | 133,8318 L6 11705.5302 | 146.3082
.7 |1432.0086 | 134.1460 LT 17128670 | 146.7124
8 [1438.7238 | 1344602 .8 [1720,2105 | 147.0265
914454546 | 134.7743 L9 |1727.5697 | 147.3407
43.0 [1452.2012 | 135.0885 | 47.0 |1734.9445 | 147.63550
11458, 9685 | 135, 4026 117428351 | 1479690
.2 |1465.7415 | 135.7168 .2 [1749.7414 | 148.2832
.8 |1472.5352 | 136.0310 .3 [1757.1635 | 148.5973
4 11479.3446 | 136.3451 4 [1764.6012 | 148.9115
D [1486.1697 | 136. 6593 0 [1772.0546 | 149, 2257
614930105 | 186.9734 6 {1979.5287 | 1495308
L7 [1499.8670 | 137.2876 JT1T8T.0086 | 149.8540
8 [1506.7393 | 1387.6018 S8 17945001 | 150.1681
A [1513.6272 | 187.9159 29 [1802.0254 | 1504823
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(_N{) JONES & LAUGHLIN STEEL CO.
Areas and Circumferences of Circles.
(CONTINUED.)
Diam. Area. Circum. Diam. Area. Cirenm.
48.0 | 1809,55674( 150.7964 || 52

2123.7166] 163.5628 |
2131.8926| 163.6770
2140.0843| 163.9911
2148.2017  164.3053
2156.5149  164.6195

2164.7537| 164.9336
2173.0082|  165,2479
2181.2785| 165.5619
2189.5644| 165.8761
2197.8661 1661903

2206.1834) 166.5044
2214.5165) 166.8186
2222 8653| 167.1327
2231.2208) 167.4469
2239.6100) 167.7610

2248.0059) 168.0752
2256.4175) 168.3894
22648448 168.7035
2273.2879) 169.0177
2281.7466) 169.3318

2200.2210( 169.6460
2208.7112 169.9602
2307.2171)  170.2743
2315.7886) 170.5885
2324.2759)  170.9026

2332.8280) 171.2168
2341.8976] 171.5310
23499820 171.8451
2358.5821| 172.1593
2367.1979)  172.4735

2375.8294) 172.7876
23844767 173.1017
2393.1300) 173.4159
24018183 173.7301
2410.5126) 174.0442

2419.2227 174.2584
2427 9485]  174.6726
2436.6809 174.9867
244544710 175.3009
2454.2200]  175.6150

1817.1050) 151.1106
1824, 6684] 151.4248
1832.2475| 151.7389
1839.8423] 152.0531

18474528 152.3672
1855.0790| 152.6814
1862.7210( 152.9956
1870.3786| 153.3097
1878.0519| 153.6239
1885.7409| 153.9380
1893.4457| 154.2522
1901.1662| 154.5664
1908.9024] 1548805
1916.6543| 155.1947

1924 .4218| 155.5088
1932 2051| 155.8230
1940.0042| 156.1372
1947.8189] 156.4513
1955.6493| 156.7655

1963.4954| 157.0796
1971.3572| 157.8938
1979.2348| 157.7080
1987 1280] 158.0221
1995.0370| 158.3363

2002.9617| 158.6504
2010.9020| 158.9646
2018.8581| 1592787
2026.8200| 1595929
2034.8174| 159.9071

2042 .8206| 160.2212
2050.8395| 160.5354
2058.8742| 160.8495
2066.9245] 161.1657
2074.9905| 161.4779
2083.0723| 161.7920
2091.1697) 162.1062
2009.2820| 162.4203
2107.4118| 162.7345
L : 2115.5563| 163, 0487
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F JONES & LAUGHLIN STEEL CO. x’m\
Areas and Circumferences of Circles.
(CONTINUED,)

Diam. Area. I Circum. |Dinm.| Area. Circum.
56.0 | 2463.0086, 175.9292 'r;u.u 2827 .4334| 1884956
L1 | 2471.8130) 176.2433 .1 | 2836.8660| 188.8097
.2 | 2480.6330, 176.5575 .2 | 2846.8144] 189.1239
.3 | 2489 4687 176.8717 L3 | 2855.7784] 189.4380
.4 | 2498.3201| 177.1858 4 | 2865.2582] 189.7522
.5 | 2507.1873| 177.5000 .0 | 2874.7536| 190.0664
.6 | 2516.0701| 177.8141 .6 | 2884.2648]| 190.3805
T | 25249687 178.1283 JT | 2893.7917| 190. 6947
.8 | 2533.8830| 178.4425 .8 | 2003.3343] 191.0088
.9 | 2542.8129| 178.7566 .9 | 2012.8926] 191.3280

57.0 | 2551.7586| 179.0708 ||61.0 | 2922 4666] 191.6372
.1 | 2560.7200) 179.3849 .1 | 2082.0563 191.9513
.2 | 2569.6971| 179.6991 .2 | 2041.6617] 192,2655
.3 | 2578.6899| 180.0133 .8 | 2051.2828) 192.5796
4 | 2587.6985) 180.3274 4 | 2960.9197] 192.8938
B | 2596.7227| 180.6416 .8 | 2970.5722] 193.2079
6 | 2605.7626) 180.9557 .6 | 2980.2405| 193.5221
7| 2614.8183) 181.2699 LT | 2989, 92441 193.8363
.8 | 2023.8806| 181.5841 .8 | 2999.6241| 194.1504
L9 | 2632.9767| 181.8982 L9 | 3009.3395] 1944646
58.0 | 2642.0794] 182.2124 ||62.0 | 3019.0705| 194.7787
.1 | 2651.1979) 182.5265 .1 | 3028.8173| 195.0929
.2 | 2660,8321| 182.8407 .2 | 8038.5798| 195.4071
B | 2669,4820 183.1549 .3 | 8048.8580| 195.7212
.4 | 2678.6476) 183.4690 4 | 3058.1520( 196.0854
.D | 2687.8289| 183.7832 .5 | 8067.9616] 1963495
L6 | 2697.0259| 184.0973 .6 | 3077.7869] 196, 6637
T | 2706.2386| 184.4115 .7 | 3087.62749) 196.9779
.8 | 2715.4670) 184.7256 .8 | 8007.4847] 197.2920
.9 | 2724.7112) 185.0398 .9 | 8107.3571] 197.6062
59.0 | 2733.9710| 185.8540 [|63.0 | 3117.2458) 197.9203
L1 | 2743.2466| 185.6681 .1 | 8127.1492| 198.2345
.2 | 27562.5378| 185.9823 .2 | 3137.0688| 198.5487
.3 | 2761.8448) 186.2064 .3 | 3147.0040] 1988628
.4 | 2771.1675) 186.6106 4| 3156.9550) 199.1770
b | 2780.5058) 186.9248 .5 | B166.9217| 199.4911
.6 780.8509| 187.2389 L6 | 3176.9043] 199.805:
.7 | 2799.2297| 187.55631 .7 | 8186.9023) 200.1195
.8 | 2808.6152| 187.8672 .8 | 8196.9161] 200.4336
.9 | 2818.0165] 188.1814 .9 | 3206.9456) 200.7478

.
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JONES & LAUGHLIN STEEL CO.

~

Areas and Circumferences of Circles.

(CONTINUED.)
Diam. Area, Circum. || Diam. Area. Circum.
64.0 (3216.9909 | 201.0620 || 68.0 [3631.6811 | 213.6283
.1 [3227.0518 | 201.3761 (3642 3704 | 213, 9425
.2 (32371285 | 201.6902 .2 [3668.0754 | 214.2566
.30 (32472222 | 202.0044 .3 [3663.7960 | 214.5708
A B257.3280 | 202.38186 .4 (3674.5824 | 214,884
.0 [3267.4527 | 202.6327 .5 [3685.2845 | 215.1991
L6 [B277.5922 | 202.9469 .6 [3696.0523 | 215.5133
T |3287.7474 | 208.2610 LT |8T06.8359 | 215.8274
.8 [3207.9183 | 203.5752 .8 8717.6851 | 216.14106
L9 13308.1049 | 203.8804 9 [B728.4500 | 2164556
65.0 [3318.3072 | 204.2085 | 69.0 |3739.2807 | 216.7699
.1 |3828.5253 | 204.5176 .1 [8750.1270 | 217.0841
.2 [3388.7590 | 204.8318 .2 |3760.9801 | 217.3982
.3 [3349.0085 | 205.1460 .3 [8771.8668 | 217.7124
.4 15350.2736 | 205.4602 .4 [BTS2.7603 | 218.0265
5 [3369.5545 | 205.7743 .0 (B793.6695 | 218, 3407
.6 33798510 | 206.0885 6138045944 | 218.6548
CT8890.1683 | 206.4026 LT |8815.5850 | 218, 9690
813400, 4913 | 206.7168 B [3826.4913 | 219.2832
L9 [3410.8350 | 207.0310 9 (3837.4633 | 219.5973
66.0 34211944 | 207.3451 || 70.0 [3848. 4510 | 219.9115
L1 [3431.5695 | 2076598 .1 |8859.4544 | 220.2256
-2 13441.9603 | 207.9734 .2 |3870.4736 | 220.5398
.3 (3452:3669 | 208.2876 .3 [3881.5084 | 220.8540
L4 [3462.7891 | 208.6017 .4 [3892.5590 | 221.1681
D [3473.2270 | 208.9159 .05 |3003.6252 | 2214823
L6 13483.6807 | 209.2301 639147072 | 221.7964
LT [3494.1500 | 209, 5442 JT18925.8049 | 222 1106
.8 |8504.6351 | 2008584 B 13986, 9182 | 223 4248
L9 [3515.1359 | 210.1725 L9 |3948.0473 | 222 .7389
67.0 [3525.6524 | 210.4867 || 71.0 [3959.1921 | 223.0531
.1 13536, 1845 | 210.8009 .1 [3970.3526 | 223.3672
.2 (3546.7324 | 211.1150 .2 [3981.5280 | 223.6814
.3 [8557.2060 | 211.4292 .3 |3992.7208 | 2239956
4 (8567 .8754 | 211.74383 4 |4003.9284 | 2248097
5 8578.4704 | 212.0575 .5 [4015.1518 | 224.6239
.6 13589.0811 | 212.3717 .6 14026.3908 | 2249380
JT183599.7075 | 212.6858 LT [037.6456 | 225.2522
8 |3610.3497 | 213.0000 .8 4048.9160 | 225, 5664
SO [3621.0075 | 213.8141 9 |4060.2022 | 225.8805

2




JONES & LAUGHLIN STEEL CoO. 263

Areas and Circumferences of Circles.
(CONTINUED.)

Diam. Area. | Circum. || Diam. Area. Circum.

T2.0 | 40715041 226.1947 | 7 45304508 238.7610

| | .1 | 4082, 8217] 226.5088 4548, 4057 289.0752
40041550 2268230 4560, 3673) 2303804

41055040 227.1371 4572, 3446) 239,7035
41168687 227.4513 45848377 2400177

4128,2401] 227.7655 4506.3464) 2403318
4139, 6452 228.0796 4608.3708) 240.06460
4151.0571| 228.393%8 4620.4110| 240.9602
4632.4669) 241.2743
4644.5384) 2415885

4656.6257) 241.9026
4668.7287) 242.2168
4680.8474| 242.5310
4692 .9818) 242.8451
4705.1319) 243.1592

4T17.2077) 43,4734
4720.4792| 243.7876
4741,6765) 244.1017
47538804 2444159
4766.1181| 2447801

4778.3624) 245.0442
4790,6225) 245.3584
4502 8083 245.6725
48151897 245, 9867
4827 4069 246. 3000

48390 8108 246.6150
4852, 1584] 246.9292
48064 .5128] 247.2433
487068828 247.5575
4880, 2685| 247.8717
4901 . 6699 2481858
4014 . 0871{ 248.5000
4926.5109( 2488141
40938, 9685| 249, 1283
4051, 4328] 2494425

4963.901271 249.7566
4076, 4084) 2500708
49880198 250, 3850
5001 .4469) 250.6991
HO1E. 0807 251.0]33)

=
=

WD ©T2D ot

=
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4208_3519| 2299646
4219.8579| 2302787
4231_3797| 230.59290

42429172 230.9071
254.4704| 231.2212

42802243 282.1637
4300.8403| 2324779 || 78.
4312.4721/ 232.7920
43241195 233 1062
43357827 233.4203
4347.4616) 233.7345
4359.1562| 2340487
4370.8664] 2343628
4382 5024 2346770
43043341 2349911
4406.0916( 235.3053

4417 .8647] 235.6194 || 79,
4420065635 2359336
4441 .4580| 286.2478
4453 . 2783 286.5619
4465, 1142| 236.8761

44769659, 237.1902
4488 83321 2875044
45007163 237.8186
4512.06151| 2381327
45245206 238 4469

i,

BRO-D DRNSN RRE~D SEAST .

=

Lxam
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F-m JONES & Le\U-GHL[N STEEL CO. ﬂ
Areas and Circumferences of Circles.
(CONTINUED.)

Diam. Area, Circum. Diam. Area. Circum.
80.0 | 5026.5482) 251.3274 || 84.0 | 5541.7694] 263.8938
.1 | 5039.1225| 251.6416 .1 | 5554.9720] 264.2079
.2 | 5051.7124| 251.9557 .2 | 5568.1902| 2645221
.3 | 5064.3180| 252.2699 .3 | 5581.4242) 2648363
.4 | 5076.9394| 252.5840 .4 | 5594.6739| 265.1514

.5 | 5089.5764) 252.8082 .5 | HB0T.9392| 265.4646
.6 | 5102.2292| 253.2124 .6 | 5621,2203| 265.7787
J7 | D114.8977) 258. 52065 .7 | 5634.5171 266.0920
.8 | 5127.5819| 253.8407 .8 | bB47T.8296| 266.4071
.9 | 5140.2818| 254.1548 .9 | 5661.1578| 266.7212
81.0 | 5152.9978| 254.4690 || 85.0 | 5674.5017| 267.0354
.1 | 5165.7287| 254.7832 .1 | D6BT.B614] 267.3495
.2 | b178.4757| 255.0973 .2 | 5701.2367| 267.6637
.3 | 5191.2384| 255.4115 .3 | 6714.6277| 267.9779
.4 | 5204.0168| 255.7256 .4 | 5728.0845| 268.2920
.5 | 5216.8110| 256.0398 .5 | 5741.4569| 268.6062
6 | 5220.6208| 256.3540 .6 | H754.8951| 268.9203
.7 | 5242.4463| 256.6681 .7 | 5768.3490| 269.2345
.8 | 5255.2876| 256.9823 .8 | 5781.8185| 269.5486
.9 | 5268.1446] 257.2966 .9 | 5795.3038) 269.8628
82.0 | 5281.0178| 257.6106 | 86,0 | 5808.8048| 270.1770
.1 | 5293.9056| 257.9247 || .1 | 5822.3215| 270.4911
.2 | 5306.8097| 258.2380 .2 | HB35.8539] 2708053
.3 | 5319.7205| 258.5581 .3 | 5849.4020] 271.1194
.4 | 5332.6650| 258.8672 .4 | 5862.9659( 271.4336
.h | 5345.6162| 259.1814 .5 | B8T6.5454] 271.7478
.6 | 5858.5832 259.4956 .6 | 5890.1407] 272.0619
.7 | H871.5658| 259.8097 .7 | B903.7516) 272.3761
.8 | 5384.5641| 260.1289 .8 | 6917.3783| 272.6902
.9 | 5397.5782| 260.4380 .9 | 5931.0206] 273.0044
83.0 | 5410.6079] 260.7522 || 87.0 | 59446787 273.3186
J1 | 5423.6534] 261.0663 .1 | 5958.85625( 273.6327
.2 | b486.7146| 261.3805 .2 | 5972.0420] 273.9469
.3 | 5449.7915| 261.6947 .3 | DYR5.T4T2) 274.2610
.4 | 5462.8840] 262.0088 .4 | 5999.4681| 274.5752
.5 | b475.9923| 262.3230 .6 | 6018.2047) 274.8804
6 | 5489.1163| 262.6371 L6 | 6026.9570] 275.2085
.7 | 5502.2561| 262.9513 .7 | 6040.7250] 275.5177
.8 | 5515.4115| 263.2655 .8 | 6054.5088| 275.8318
.9 | 5528.5826] 2635796 .9 | 6068.3082| 276, 1460
\ j




JONES &

LAUGHLIN STEEL CO. “og5 )

Areas and Circumferences of Circles.
(CONTINUED.)

\ Diam Area. Circum. Diam Area. Circum.
88.0 | 6082.1284] 276.4602 ||92.0 | 6647.6101) 289.0265
L1 | 6095.9542] 276.7743 L1 | 6662.0692| 2893407
.2 | 6109.8008| 277.0885 .2 | 6676.5441) 289.06548
.3 | 6123.6631| 277.4026 .3 | 6691.0347| 289, 9690
4 | 6137.5411| 277.7168 4 | 6705.5410] 290.2832
.6 | 6151.4348] 278.0809 .5 | 6720.0630| 290.5973
6| 6165.3442 278,3451 .6, | 6734.6008| 200.9115
LT | 6179.2693| 2786593 LT | 6749.1542| 291.2256
.8 | 6193.2101| 278.9740 .8 | 6763.7233| 201.5398
.9 | 6207.1666) 279.2876 .9 | 6778.3082| 201.8540
89.0 | 6221.1389 279.6017 (|93.0 | 6792.9087| 292.1681
.1 | 6235.1268| 279.9159 1| 6807.5250| 2924823
.2 | 6249.1304] 280.2301 2 | 6822.1569| 292.7964
.3 | 6263.1498| 280.5442 .3 | 6836.8046| 293.1106
4 | 6277.1849( 280.8584 A4 | 6851.4680( 203, 4248
.5 | 6201.2356| 281.1725 .5 | G866.1471| 2937389
.6 | 6305.8021) 281.4867 .6 | 6880.8419] 2040531
.7 | 6319.3843| 281.8009 .7 | 6895.5524| 2943672
.8 | 6333.4822| 282.1150 .8 | 6910.2786| 204.6814
] .9 | 6347.5958| 282.4202 .9 | 6925.0205| 294.9956
90.0 | 6361.7251| 282.7433 ||94.0 | 6939.7782( 205.3007
.1 | 6875.8701| 283.0575 .1 | 6954.5515| 295.6239
.2 | 6390.08090| 283.3717 .2 | 6969.3106] 295.9380
.3 | 6404.2073| 283.6858 .3 | 6984.1453| 2962522
4 | 6418,38995) 284.0000 .4 | 6998.9658| 206.5663
5| 6432.6073] 284.3141 .56 | 7013.8019] 296.8805
6| 6446.8300| 2846283 .6 | TO28.6538| 207.1947
ST | 6461.0701] 2849425 .7 | 7048.5214| 207.5088
B | 6475.3251| 285.2566 (8| T058.4047] 297.8230
.9 | 6489.5958( 285.5708 9 | T073.3033| 208.1371
01.0 | 6503.8822) 285.8849 | 05.0 | 7088.2184| 208.4513
.1 | 6518.1843] 286.1991 .1 | T103.1488| 298.7655
.2 | 6532,5021 286.5133 .2 | T118.1950] 299.0796
.3 | 6546.8356) 286.8274 .8 | 7T183.0568| 299.3938
.4 | 6561.1848| 287.1416 .4 | T148.0843| 299.7079
.5 | 6575.5498) 287 4557 5| T163.0276( 300.0221
.6 | 6580.9304) 287.7699 L6 | T178.0366) 300.3363
.7 | 66045268 2880840 LT | T193.0612| 300. 6504
.8 | 6618.7388| 288.5982 8 | 7208.1016( 3009646
.0 | 6633.1666) 288,7124 9 | T223.1577| 301.2787
\_ ot

.




bl JONES & LAUGHLIN STEEL CO. \

Areas and Circumferences of Circles.
(CONTINUED.) .

Diam. Area, Circum, || Diam. Area. Cireum. '

T238, 2205 801.5920|| 08.0 | 7542 9640, 307.8761
T253.8170, 301.9071 THO8 8656 308, 1902
T268.4202| 302.2212 THT3. 7880  808.5044
T8 5801 8025354 THEO. 2161 BOS, 8186
T208.6737) 302.8405 T604. 6648 8091527

7313.8240{ 303.1637 - 7620.1203 309.4469
T328.0001| 303.4779 T635. 6095 809.7610
T344.1718  303.7920 T651.1054] 310.0752
7359.3603) 304.1062 T666.6170( 3103894
THT4.5824| 04,4203 T682.1444)  810.7085
T880 8113 304 7345/ 00.0 | T697.6808) 811.0177
T405. 0559 8050486 7713.2461) 811.3318
74203162 305, 3028 T728.8206| 811.6460
T435.5022| 305.6770 T744.4107)  311.9602
T450.88300  305.9911 T760.0166] 812.2743
T466. 1913 306.3053 7775 6382 312.5885
TAS1.5144] BO6G.6194 TT91.2754) 312.9026
T406.8552| 306, 9336 T806. 9284 313.2168
TH12.2078] BOT.2478 8225071  B15.5300
THRT.HT80] B07.5619 TR38.28156) 813.8451

100.0 | 7T853.9816] 314.1593

2
(=

=
TTUASN WO D DLTD

LCOAIPN RBO—=D CTaS -

To compule the area or circumference of a diam-
eter greater than 100 and less than 1001:

Take out the area or circumference from table as
though the number had one decimal, and move the deci-
mal point two places to the right for the area, and one
place for the circumference.

ExAaMpPLE.—Wanted, the area and circumference of 7. The

tabular area for 6.7 is 25240657, and circumference 1781288, There-
fure area for M7T=232490.87 and circumference=1781.258

To compute the area or circumference of a diam-
eler greater ian 1000 :

Divide by a factor, as 2, 8, 4, 5, etc., if practicable,
that will leave a quotient to be found in table, then mul-
tiply the tabular area of the quotient bﬁ the sguare of
the factor, or the tabular circumference by the factor.

EXAMPLE.—Wanted, the area and circomference of 2100. ,Di-
viding by 8, the quotient is 708, for which the area is 888160.84, anvd

.the circumference 2208.54. Therefore area of 21N=888150).81x )=
$103857.50 and clrcumference =308 51 < 2=0625.63,

b _/




JONES & LAUGHLIN STEEL CO.

LOGARITHMS

OF

NUMEERS.

‘5'| 1

23|45

5

[6[7]8]9

1461
1761
2041

17 2304
18 25563257

19 l27mi2810|283‘3 2856
3032 3054 ‘i()a-’)

20 30103032

21 32
22 3424
23 3617

26 41’50

0414 0458
0792 0828
118911731

1402
1790
2068

2330

3243 ‘3‘363 3284
3444 3464 3483
3636 3655 3674

24 3802/3820 3838 88563874
25 50793997 4014 1031
4166 4183 4200

0086 0128 0170

0212

0253

|
0492 0531/0569
0864 0899|0934
1289/1271

15231553 1584
1818/18471875
2005 2122|2148

|
2355 2380 2405
72601 2625 2648
2878

3096,

3304
3502
3692

RIS
421

0607
(0969
1308

1614
1903
2175
2430
2672
2900

3118

3324
3522
4711

3802
4065
4232

|
0645
1004
1335

vmmﬂi@

0682 0719
1088 1072
1867 1809|1430

1644/1673 1703(1782
1981/1959/1987 2014
2201 .3227|2253‘2219
2455/2480 2504 2520
26952718 2742/2765 23
2923[2945091;-29% 21

3130/8160 3181 3201 21

8 19
18
17

17
16

0755
1106

e s%.ﬂég =55 £ E

(3345|3365 33&"
3541 8560 3570
37208747 31786 ‘1734

30003027 .mm 3062
4082 4099 4116 4133
42494265 4281 4293

27 .43]44‘33043-16436"

28 44724487 4502 4518145
29 4624 4639 4654 4669

4014
H051

49-33.494:,.4955
5063 5079 5092

30 47714784 msmusn 4520
=1

56119

4393, 4409 4425 4440 4456
4548 4564/4579 4504 4600
4691'1 a7 13'-1"‘28 4742 4757

sk

|

4843'48. 7 4871 4856 4900
1997 5011 5024 5038
11132 0145 lll!“ ll]“".

4953

16
15
14

14

13
13

BI85

5315
a4l
it

37
38 5798
39 5011

H1085211 52240

-"132&5840]_5353
5463 5465 5478
5575

HB82I5694 5705 5717
HR09155821 583215843
5922593359—1—159&)

5366
5490
5611

5729

5587 5599

)
]2'3i4

5250

5378
502
S623)7

2740
58565
BIIBB

52635 m"'ﬁ'rogﬂ .,3:r>i
5301(5408 5416 5428
5514,'5537 5539 5301

malm?|ra:;s 5670
57525763 5775 5786
HRO6/3RTT HRRN 5809 12
5077 5088 5999 smo. 1

.o|7 8|9|M

13
13
12
12

12




* JONES & LAUGHLIN STEEL CO.

N

LOGARITHMS OF NUMBERS-Continued. 3

0

12]a

40

41
43
44
45
46
47
49
50
51
53
54
56
57
59
60
61
63
64
66
67
69

6021

6128
6232

6031 6042 6053

4
6064

5

6075

6

G085

6006 6107

B138|614916160
6243 6253 6263

3335'

6435 6444 6454
6532 6542 6551
6628|668? G646
67216730 6730

6812 6821 6830
69(}2I6911 |8920

6990 6998 7007

6345 6355,

6365
G464/

6749
6839
6928

7016

6170
6274
6375

6474

65616571
6656,

6665

G758
6848
6087

7024

6180

6191

6284/6294 65

6385

6484
6580
6675/

6776!
6857 |
6946/

6767

7053

Tie
I

|Diﬁ

6201 621 16222 10

6395

6493
6590
G684

6405 6415

6693 6702

6785 6794
G875 6884
69641'6972

7050 7059

G860
6955

7042

325 10

6425 10

(6712

6803
6893
6981

7067

T0T6/ 7084 "'093
7160/7168 T
"243.7251 7209

324 7882 7840
7404(7412 7419
7482/ 7490 7497

7559 7566 7574

7101
77185

7110
7193

7267
7848
7427
7505

7582

7634

7642 7649|7657

709
7782

853
7924
7993

8062
8129
8195

8261
8325
8388

11 16;7723i7?31
7780 7796/ 7803

(=i

7356
7435
7513

7589
7664
7788

7810

7118
T202(7
7284

7364
7443
7520

507
672
1745

818

1
T126/7185 7148
21017218 7226
7292 7300 7308

7872/7380/7388
74517459 7466
THR8 7536 7548

76047612 7619

7152
7285
7316

7396
474
43 7551

7627

7679
7752

7825

7686/ 7694 7701

TT60 7767|777

7832 7839 7846

7860_'7868
7951 7038
8000 8007(8014

8069 80701808"
8136 8142 8149
8202 8209 8215

8267 8274{8280
83381 8338 8344
BSBEiMOI 8407

7875
7945

7882
7952
8021

8089
8156
8222

8287

8351
8414

0

123

4

7880
7959
8028

8096
8162
8328

8203
8357
8420

7806
7966
8035

8102
8169
8235

8209
8363
8426

6

7‘}03""910' T017
7978/7980/7987

5041 8048 8055

8109 8116/8122|
8176 8182(8189
8241 8248 8254

8306 8312/8319

8370:8318@68’
8482I8439 BMal

7|8

S =~Iel =I5} ]

6503 651316522 10
6599 6609 6618 10

9
9

wwew e o Do

7
8

w

9 Dlﬂ.

6117 11
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JONES & LAUGHLIN STEEL CoO.

4

LOGARITHMS OF NUMBERS-Continued.

of1[2]3]4

8451

845 7_8—163:8—170!84 76

1 o A
851'318'519}8.)20 8531}8537
RHT3 85679 8585'8091]8591
8633|8639 8045‘86-)1 8657

8692 ssm‘sm 87108716
8751 87565762 8768 8774
ssosaa14|3820 8825 8831
8865/8871 8876 8882/8887
80218927 8932 8938 8943
8976 8982 8087 89938998

919191969201 9206

9395 0400 9405 9410/ 94]5
|944., D450 9455 9-130 0465

9-1 9{99'9504 9509|9013i
0513|0577 553 ﬁr‘@_
95009505 980("9605,9609
19638 96439647 9352 9657
DOR5 D68H 9394’9399 9703

09731 9738ll974l 9-44 9750
07TTI0782 918f!|9791 9795
08230827 0832 9836 9841

08680872 9877 0881 ‘9886
991299179921 9926 9930
9950, 9961]996.; mlwu

i?iTrz_jTl 4

6|78
8482 8488 8404 8500 8506,

8543._8549]8535 8561 8567
86038600 861586218627
8663 8669 B6TH 8681 8686

ST228T2T RT3 18730 BT45
8779;8785 8701187978802
8837 8842 8848 8854 8859

0345 9350 9355 9630 936593709875 938(}'9385 9390‘

l
8803 8899 8904 8910|8915
8049/8954 8960 8065 8071

9004 uooslﬂmr'm 9025

D{L‘il 9036 9042 904. 9053 9058 9063 90!59 9074 9079

9085 90909096 91019106 9112|91 17, 9122 0128/0133]
9138 9143(9149 9154.9159 9165(9170 0175 9180|9188|
9212/ /9217|0222 9227|9282 92

9248 9248/0258 0258 9263 0260|0274 9279|0284 9280
9204 9209 9304 9809 9315(/9320/93256 9330(9335 9340

0420 9425 9430
9460 0474 0479(0484/9489
9518|9523 0528 9583 9538

9566 9571 0576 9581 9586,

10435 9440

0614 9619 9624 0628'9533'
96619666 9671 9675 96580
97089713 OT1T 9722 0727

|
97549750 0763 HT08 0773
9800 H805 HE0|0814/0818
9845‘9850 9854 0859|9863

98909894 9899(0903 9908
99349939 9943 9948 9952
99"'8'9983 9087 0991 Qmi

9  Difi.

S SO SIS eSS -3

W Ot Croror Srorr

=t
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r:."ﬂ.l JONES & LAUGHLIN STEEL CO.

NATU_RAI.. SINES, TANGENTS AND SECANTS.
Advancing by 10 Min.

|
Deg| Min. | Sine. | Tangent.| Secant. |[Deg| Min. | Sine. | Tangent.| Secant,

L0000/ 5 | 00 [.0872| L0875 [1.0038

0 | 00 |.0000] .0000 |

1
10 1.0029] 0029 |1.0000 10 1.0901} .0904 |1.0041
20 1.0058] 0058 [1.0000 20 [.0929) 0934 [1.0043
| 30 |.0087] .0087 [1.0000 30 1.0958| 0963 |1.0046
40 [.0116] .0116 [1.0001 40 |, 0987|0992 |1.0049
50 (. 0145] ,0145 [1.0001 50 |.1016) .1022 |1,0052
L | 00 |.0175] .0175 [1.0002)| 6 | 00 |.1045( .1051 [1.0055
10 1.0204] .0204 {1.0002 10 . 1074] L1080 [1.0058
20 [.0233] .0283 [1.0003 20 1.1103} .1110 |1.0061
30 |.0262] .0262 [1.0003 30 L1132 .1139 |1.0065
40 |,0291] .0291 |1.0004 40 1.1161} .1169 |1.0068
50 |.0320] .0320 (1.0005 50 1.1190] . 1198 [1.0072
2 | 00 [.0349) .0349 [1.0006(| 7 | 00 |.1219{ .1228 |1.0075
10 1,0878] 0378 |1.0007 10 [ 1248] 1257 |1.0079
20 1.0407| .0407 |1.0008 20 1.1276| .1287 [1.0082

30 |.0436/ .0437 [1.0010 30 1.1305] 1317 |1.0086

41 |, 0465) . 0466 [1.0011 40 1.1334] 1346 |1.0090

1 50 |.0494 0495 [1.0012 50 | 1363) 1876 |1.0094
3 | 00 |.0523] .0524 (1.0014] 8 | 00 |.1392] .1405 |1.0008
10 {0552 0553 |1.0015 10 [ 1421) . 1435 [1.0102

20 [.0581) .0582 [1.0017 20 |.1449] (1465 [1.0107

30 |.0610 .0612 |1.0019 30 |.1478] .1495 [1.0111

40 10640, 0641 [1.002] 40 |.1507) 1524 |1.0116

a0 . 0669, 0670 |1.0022 50 |.1536) (1554 |1.0120

pary

4 | 00 |.0095 .0699
10 |.0727 0729
20 |.0756 L0758

L0024{] 9 | 00 |.1564| .1584 1.0125
L0025 10 [ 1593] (1614 [1.0129
L00:29 20 |.1622) (1644 (1.0134

0031 30 | 1650 1673 |1.0139
L0033 40 [.1679] .1703 |1.0144
0036 | 50 |.1708] (1783 |1.0149

a0 10785 0787
4001 0814 0816
A0 L0843 0846

[=rg=1




JONES & LAUGHLIN STEEL CO.

m )

TURAL SINES,

TANGENTS AND SECANTS.

(CONTISUED-)
Min, | Sine, | Tangent.| Secant. | Deg| Min. | Sine. | Tangent.| Secant.
00 | 1736|1763 [1.0154/15 | 00 |.2588] 2679 [1.0858
10 | 1765] .1793 |1.0160| | 10 | 2616| 2711 |1 0361
20 [ 1794 (1828 [1.0165/| | 20 [ 2644 (2742 |1.0369
30 | 1822|1853 [1.0170| | 80 |.2672f .27 |1 08wy
40 | 1851) (1888 |1.0176]| | 40 | 2700) (2805 |1 0386
50 | 1880| (1914 [1o0181]| [ 501 2728 (3536 |1.0394
00 |.1908] .1944 |1.0187 16| 00 |.2756] 2867 |1.0408
10 [ 1937 (1974 100193 | 10 [.2784] 2809 |1 0412
20 | 1963 2004 [1.0199|| | 20 | 2812 2051 |1 0421
30 | 1994 .2085 |1.0205| | 80 |.2840] .2062 |1.0429
40 | 2022] J2065 [1.0211) | 40 | 2568] (2094 |1.0439
50 |.2051) 2095 [1.0213]| | 50 |.2596] 8026 [1.0448
00 |.2070f 2126 [1.0228[17 | 00 |.2924] 3057 |1.0457
10 [ 2108] 2156 [1.0230/| | 10 | 2052 (8089 |1.0466
20 | 2186] (2186 [1.0236/| | 20 | 2079 3121 |1.0476
80 |.2164) 2217 [1.0248| | 80 |.8007| .8153 |1.0485
40 | 2193 2247 [1.0249(| | 10 | 3085 8185 {10495
50 |.2221) (2978 [1.025 50 | 3062/ 8217 [1.0505
00 |.2250| .2309 [1.0263 18| 00 |.3090) 8249 |1.0515
10 |-2278) 2339 |1.0270| | 10 | 3118| 3281 [1.0525
20 | 2306] 2870 [1.0277| | 20 |.8145] 3314 [1.0585
30 |.2834) 2401 [1.0284| | 30 [.3178) 8346 |1 0545
40 | 2363 2432 [1.0201]| | 40 | 3201] (8378 |1.0555
50 |.2391| 2462 1.0-2991 50 |.3228| 8411 [1.0556
00 |.2419] 2493 |1.0306/[19 | 00 |.3256( .3443 [1.0576
10 |- 2447 2524 |1 0314]| | 10 | 3283] 3476 [1 0587
20 |.2476( 12555 [1.0321) | 20 | 3311] 8508 [1.0598
30 | 2504| 2586 [1.0320/| | 50 | 8338 8541 1 0608
40 |.2532) 2617 |1.0337)| | 40 | 3365 8574 (1.0619
50 |.2560] (2648 |1.0345| | 50 |.3393| 8607 |1.0631
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JONES & LAUGHLIN

STEEL

CO.

=~

(CONTINUED.)

NATURAL SINES, TANGENTS AND SECANTS.

D:gl Min, | Sine. | Tangent.| Secant. || Deg| Min. | Sine. | Tangent.| Secant.
20| 00 |.8420 .8640 [1.0642) 25| 00 |.4226| .4663 |1.1034
10 |.3448| .3673 |1.0653 10 |.4253) .4699 11,1049
20 |.8475| .3706 [1.0665 20 |.4279] .4734 |1.1064
30 |.8502| .3739 (1.0676 30 |.4305| .4770 |1.1079
40 |.8529] .3772 [1.0688 40 |.4331| .4806 [1.1085
50 |.8557) 3805 [1.0700 50 |.4858| .4841 [1.1110
21| 00 |.3584] .8839 [1.0711/26 | 00 |.4384] 4877 [1.1126
10 |.3611] .3872 [1.0723 10 |.4410] .4913 [1.1142
20 |.3638| .3906 [1.0736 20 |.4436| .4950 |1.1158
30 |.3665) .3030 [1.0748 30 |.4462| 4986 |1.1174
40 |.3692| 3973 |1.0760 40 |.4488| .5022 |1.1190
50 [.8719) 4006 [1.0773 50 |.4514) .5059 (1.1207
22| 00 [.3746) .4040 |1.0785/(27 | 00 |.4540| .5005 |1.1223
10 [.8773] .4074 |1.0798 10 |.4566) .5182 |1.1240
20 |.3800) .4108 |1.0811 20 |.4592] 5169 |1.1257
30 |.3827| .4142 |1.0824 30 |, 4617 .5206 |1.1274
40 |.8854] 4176 [1.0837 40 |.4643| .5243 |1.1201
50 |.3881) .4210 [1.0850 50 |.4669) 5280 |1.1308
234 00 [.8907 .4245 [1.0864 (28 | 00 |.4695| .5817 [1.1326
10 [.3934 .4279 |1.0877 10 {.4720] .5354 [1.1343
20 |.3961) .4314 [1.0891 20 |.4746) .5392 (1.1361
30 |.3987 .4548 [1.0004 30 |.4772| .5430 |1.1379
40 |.4014] 4383 [1.0918 40 |.4797| (5467 |1.1397
50 |.4041) 4417 [1.0932 50 |.4823) .55605 |1.1415
24| 00 |.4067) .4452 |1.0946{29 | 00 | 4848| 5543 |1.1434
10 |.4094) 4487 [1.0061 10 |.4874) 5581 |1.1452
20 |.4120] 4522 [1.0975 20 |.4899 5619 (1.1471
30 |.4147| .4557 [1.0989 30 |.4924) (5658 |1.1490
40 1.4173) .4592 [1.1004 40 |.4950, .5696 |1.1508
50 |.4200) .4628 (1.1019 50 |.4975 5735 |1.15628
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JONES & LAUGHLIN STEEL CO.

=)

i 31

32

).' s
L

(CONTINUED.)

NATURAL SINES, TANGENTS AND SECANTS.

10
20

30
a0
10
20
30

40
50

Sine,

L5000
5025

. 5050

5075
.5100
.0125

5150
.A175

L5200

5225
L5250
0275

.H299
.h524
. D848

5373
5398
5422

5446
6471
.5495

5519
Hhd4
.Dh68)

592
.of16

.5640

.Hf64
.H688

T2

Tangent

AT
L0812
L5851

.H890
L6930
Wi

.6009
6048
.6088

.6128
.6168
6208

.6249
.6289
.6330

6371
L6412
6453

6404
L6536
L6577

6619
L6661
.6703

6745
L6787
L6830

L6873
BO16
L6959

Secant.

1.1547
1. 1566
1.1586

36

37

38

|39

H0

Sine,

Tangent.

Secant,

5736
5760
5783

5807
5831
L0854

.H878
6901
0925

.h948
0072

L5995

L6018
L6041
L6065

.60S8
L6111
L6184

L6157
L6180
L6202

6225
L6248
6271

L6283
6316
L6338

6361
6383
L6406/

L7002
.T046
.T089

L7133
LT
L1221

.T265
L7310
.T855

7400
LT445
L7490

.TH36
LThs1
L1627

L6738
L7720
L7766

.T818
.T860
L7907

L7954
L8002
L8050

.8098
8146
.8195

8248
8203
L8342

1.2208
1.2233
1.2258

1.2288
1.2309
1.2335

1.2361
1.2387
1.2413

1. 2467
1.2494

1.2521
1.2549
1.2577

1.2605
1.2633
1.2661

1.2690
1.2719
1.2748

1.2778
1,2808
1.28387
1.2868
1.2029
1.2060

1.2091
1.8022
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JONES & LAUGHLIN STEEL CO.

~

NATURAL SINES,

leg| Min.

40

41

42

43

44

|

TANGENTS AND SECANTS.

(CONTINUED.)

00
10
20

30
40
bl

00
10
20

30
40
50
00
10
20

30

40 |,
6799 .

a0
00
10
20

30

40 1.

a0

00
10
20

30
40
50

L6428
G450
6472

6494
6517
6539

6561
L83
L6604

6626
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Secant. | Deg

.5054 45
_B086
3118

46

47

48

49

.\1i|:.I Sine. | Tangent.| I Secant,
= )
00 [.7071] 1.0000/1.4142
10 [.7092] 1.0058/1. 4183
20 . 7112] 1.0117]1.4225
30 [.7183] 1.0176(1.4267
40 1.7153] 1.0285]1.4310
50 1LT1T3] 1.0295]1 4852
00 |.7193] 1.0855/1.4396
10 1.7214 1.04]0[.4439
200 |.7284) 10477 1.4483
30 L7254 1.053811. 4527
40 L7274 1.0599]1.4572
50 L7204 1.06611.4617
00 1.7814) 1.0724/1.4663
10 |.73983] 1.0786/1.4709
200 1. 7355 l.UH-"iUIl.-ﬂ{iﬁ
30 [.T873] 1.091811.4802
40 1.7802] 1.0977/1.4849
S0 [LT4120 1.104111.4897
00 7431 1,110!’5!1.4945?
10 17451 1.1171/1.4993
20 [.7470) 1.1237 1.5042
30 |.7490 1.1303‘1.501}2
40 |.7509] 1.13691.5141
D0 |.7528] 1.14361.5192
00 |, 7547 1 .1504!1 248
10| TH66] 1. 157115294
20 |.7585 1 .lfH¢J|] Rt e
30 .T{‘;[M, 1.1708/1. 5395
40 L7623 1.17781.5450
50 ‘7642il.184TJ‘SmLt
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JONES & LAUGHLIN STEEL CO.

JATURAL SINES,

TANGENTS AND SECANTS.

(CONTINUED,)
Min. [ Sine, | Tangent.| Secant i}lrrg Min. | Sine. | Tangent.| Secant.
1 00 [, 7660( 1.1918/1.5557| 55 | 00 |.8192 1.4281/1.7434
10 7679 1.1988/1.5611 10 [ 8208 1.4870/1.7507
20 [, 7698] 1.2059 1.5666 20 |.8225) 1.4460(1.5581
80 1.7716] 1.2131{1.5721 30 |.8241] 1.4550/1.7655
40 TS 1.2208/1.5777 40 |.8258] 1.464111.7730
50 |.7758] 1.2276/1.58383 a0 |.8274] 1.4783/1.7806
00 [.7771] 1.2349/1. .B200] 1.4%26/1.7883
10 1.7790] 1.2433/1. L8307 1.4919/1.7960
20 [.7808 1.2497 1. LBH23 1.50181.8039
80 |.7826) 1.2572 1.6064 .8330' 1.5108{1.8118
40 | T844] 1.2647(1. L8855 1.520411.8198
o |, 7862 1.2723I'l. 88T 1.5301(1.8279
00 [, 7880] 1.2799(1, L88RT[ 1.5899|1. 8361
10 | T808] 1.2876 1.6303 10 | 8408 1.5497(1.8443
20 1,7916] 1.29564/1.6365 20 |.8418| 1.559071.8527
30 |7 1.8032 1.6427 30 [.8434) 1.5607(1.8612
40 |.7951{ 1.8111 1.6489) 40 8450 1, 5798(1.8699
50 |, 7969 1.3190'1.6553i S0 | 8465 1.5900(1.8783
00 7988' 1.827 [1‘0818; 58| 00 |.8480] 1.6003/1.8871
10 |.8004] 1.335211. 6651 10 | 8496] 1.6107(1.8959
20 |.8021 1.3482[1.8?465 20 | .8511) 1.6213{1.9048
30 |. 8039 1.35141.6812[ 30 |.8526] 1.6319(1.9139
40 .sum] 1.8507]1,6878 40 |.8542( 1.6426/1.9250
OO [ 80T 1.3680/1.6945 D0 | 8557 1.6534]1. 9323
00 [, 8000 l‘37ﬁ4,1_.7013| 59| 00 [ 8572 1.6643(1.9416
10 | 8107] 1.3848(1. 5081 10 | 8OHRT| 1. 65631, 9511
20 |.8124) 1.3984/1.7151 200 8601 1, 08064(1. 9606
30 | 8141 1‘401951.1‘221! 30 !.Hﬁlﬂ 1.697711.9703
40 | 8158 l.-lltlﬂ'_:l.'a".’!!lir 40 | 86311 1,5080011, 9501
a0 L8175 1.419:£'|_l.73!!‘3i a0 I.tﬂl-l!i\ 1.5205(1. 9900




("

JONES & LAUGHLIN STEEL CO.

N

NATURAL SINES,

TANGENTS AND SECANTS.
(CONTINUED,)

Deg| Min. | Sine, | Tangent.| Secant. |(Deg| Min, | Sine. | Tangent.| Secant.
60 | 00 |.8660| 1.7321[2.0000 65 | 00 |.9063 2.14452.3662
10 |.8675) 1.7437(2.0101 10 1.9075] 2.1609/2, 8811
20 |.8689 1.75562. 0204 20 [.9088| 2.1775/2.3961
30 |.8704] 1.7675/2.0308 30 |.9100] 2.194312 4114
40 | 8718] 1.7796/2.0413 40 |.9112] 2.2118/2.4260
50 |.8782) 1.791712.0519 60 |.9124) 2.2286/2.4426
61| 00 |.8746| 1.8040[2.0627 |66 | 00 |.9135] 2.2460/2.4586
10 |.8760| 1.81652.0736 10 |.9147] 2.2637(2.4748
20 |.8774] 1.829112.0846 20 |.9159 2.281712.4012
30 |.8788| 1.841812.0957 30 |.9171] 2.2098/2.5078
40 |.8802| 1.8546/2.1070 40 1.9182 2.31832.5247
50 |.8816] 1.8676/2.1185 50 |.9194 2.3369/2.5419
62| 00 |.8829| 1.8807[2.1301|67 | 00 |.9205] 2.8559/2.5583
10 [.8843 1.8940/2.1418 10 1.9216] 2.87502.5770
20 |.8857| 1.9074/2.15387 20 |.9228 2.3045)2.5049
80 |.8870( 1.921012, 1657 30 |.9239) 2.4141/2.6131
40 |.8884] 1.9347/2.1786 40 1.9250/ 2.43422.6316
50 |.8897| 1.94862.1902 50 1.9261) 2.45452. 6504
63| 00 {.8910( 1.9626/2.2027/|68 | 00 |.9272] 2.4751|2. 6695
10 |.8925) 1.97682.2153 10 {.9283| 2.4960(2, 6888
20 |.8936) 1.99122.2282 20 |.9293) 2.5172(2.7085
30 |.8949) 2.00572.2412 30 |.9304] 2 5386/2 7285
40 |.8062) 2.0204/2.2543 40 |.9315] 2,.5605/2. T488
o0 |.8975) 2.08582.2677 50 |.9325) 2.5826/2, 7695
64| 00 |.8988 2.05032.2812//69 | 00 |.9336| 2.6051|2.7904
10 |.9001] 2.0655(2.2949 10 |.9346] 2. 62792, 8117
20 [.9013) 2.08092.3088 20 |.9356) 2.6511(2.8334
30 |.9026| 2.0065/2.3228 30 |.9867] 2.6746/2,8555
40 [.9038 2.11238/2.3371 40 |.9377| 2.6985/2.8779
50 [.9051) 2.1283[2.3515 50 [.9887] 2722829006
- 4




~

JONES & LAUGHLIN STEEL CO. o

MTURAL SINES, TANGENTS AND SECANTS.
1 (CONTINUED.)

P“] Min. | Sine. | Tangent.| Secant. !D-:g Min. | Sine. | Tangent.| Secant.
00 |.9397] 2.7475/2.9238 | 75| 00 |.9659| 3.73213.8637
10 |.0407] 2.7725(2. 9474 10 | 9667] 3.7760/3. 9061
20 [.9417| 2.7980(2.9713 20 |, 9674] 3.8208 3. 9495
30 |.9426| 2.8230(2, 9957 30 |.9681] 3.86673.9939
40 |.9486] 2.85023.0206 40 [.9689| 3.9136 4.0894
50 |.9446) 2877030458 50 0696 3.9617 4.0859
71| 00 |.9455 2.9042/3.0716 76/ 00 |.0703| 4.0108 4,1336.
~ | 10 | .0465 2.9319:3.0077 10 |.9710 4.06114.1824
20 |.9474 2.9600 3. 1244 20 [.9717 4.1126/4,2324
80 |, 9483] 2. 9887131515 30 |.0724) 4.1653 4.2837
40 |.9492] 3.0178(3.1792 40 |.0730) 4.2193 4, 3362
50 1. 9502 8.04753.2074, 50 |, 9737] 4.27474.3001
72| 00 |.0511] 3. 077"13 2361 77| 00 |.9744 4.8315/4.4454
| 10 |.9520] 5.1084 83,2653 10 1.9750] 4.8807 4., 5022
20 |.9528| 8.1397 3.2051 20 |.97567| 4.4494 45604
30 |.9587] 8.17163.8255 30 |.9763] 4.51074.6202
40 |, 9546 3.2041 33565 40 | 9760 45736 4,6817
50 |.9555( 8.2871/3.3881 50 L9775 4.6382 4.7448
73| 00 |.0563 3.27093.4203 78| 00 | 0781 4.7046/4.8097
10 |.9572] 8.3052 3.4532 10 | 9787 4.77204.8765
20,9580 3.3402 34867 20 |.0793 4.8430 4. 9452
30 |.9588) 3.3759 3.5200 30 |.9799) 4,91525.0159
40 [.0596] 3.4124 3.5559 40 |.9505| 4.9804 5. 0886
60 |.9605) 3.4495 8.5915 50 [ 9811] 5.06585.1636
74| 00 |.9618] 8,4874 8.6280 (79| 00 |,9816| 5.14465.2408
10 |.9621] 8.52613.6652 10 |.9822| §5.22575.3205
20 | D628| 3, 5656 18 7032 20 |.9827| 5.30035.4026
30 19636 3.6059 3.7420, 30 |.9833| 5.8955/5.4874
40 |.9644 3.64703.7817 40 | 0838 5, -{8455 5749
50 |.9652 3. 880143 83"“" 50 9848' 5.5 ?Mlﬁ L6653

e
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JONES & LAUGHLIN STEEL CO.

B\

NATURAL SINES,

(CONTINUED.)

TANGENTS AND SECANTS.

Deg| Min| Sine. | Tangent,| Secant. ||Deg| Min| Sine. | Tangent.| Secant.
80 | 00/.9848) 5.6713] 5.7588[ 85 | 00| .9962| 11.430] 11.474
101, 9853] 5.7694] 5.8554 10] .9964| 11.826] 11.868
20 . 9858] 5.8708] 5.9504 201 9967 12.251| 12,201
309863 5.9758] 6.0589 30 .9969] 12.706) 12.745
40 . 9868] 6.0844] 6.1661 400 9971| 13.197] 13.235
50[.9872| 6.1970] 6.2772 o0 L9974| 18.727) 13.763

81 | 00/, 9877| 6.3138| 6.3925 86| 00[ .9976/ 14.301| 14.336
10/.9881| 6.4348} 6.5121 10] 9978 14.924] 14.958
20,9886 6.5606| 6.6363 20| L0980 15.605| 15.637
30(.9890| 6.6912| 6.7655 30| L9981 16.350] 16.380
40[.9804 6.8269) 6.8998 40( 9983 17.169] 17.198
50[.9809] 6.9682| T.0396 50( L9985 18.075 18.103

82 00{.9903 7.1154] 7.1853| 87 | 00| .9986/ 19.081| 19.107
10,9907 7.2687| 7.3372 10| 9988 20.206 20.230
20(.9911| 7.4287| 7.4957 20| .9989] 21.470] 21.494
“80[.9914) 7.5958 7.6613 30| .9990| 22.904] 22.926

40] 9918 7.7704] 7.8344 40] .9992| 24.543| 24.562
50),9922| 7.9530) 8.0156 H50) .0993] 26.482| 26.451

83| 00{.9925] 8.1443] 8.2055 88 | 00| .9994| 28.636] 28.654
10{.9929| 8.3450) 8.4047 10| 9995, 31.242] 31.258
20(,9932 8,5555| 8.06138 20( 9996 34,368 34.882
30,9936 8.7769, 8.8337 30( .9997| 38.188| 38.202

40[. 9939 9.0098] 9.0652 40| .9997| 42.964| 42.976
50,9942 9.2553) 9.3002 50| 9998 49.104] 49.114

84| 00[,9945| 9.5144 9.5668 89| 00] .9998| 57.290| 57.209
10{.9948| 9.7852) 9_8391 10] 9999 68.750] 68.757

20 .9051'10.0780|10.12T-"1 200 9999 85.940| 85.946
300.995410.3854 10.4334 3011.0000{114.580(114.593

40(, 9957110.7119/10. 7585 40 !.INKIO‘ITLH&'? 171.888

501, 9959 11.0594 11,1045 S50/1.00001343. 774348, 755

00 | 00/1.0000] Infinite. | Infinite.
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JONES & LAUGHLIN STEEL

co.

N

(CONTINUED)

Squares, Cubes, Square Roots and Cube Roots.

Hox sqw;g.. | Cubes,

[P | G o] e

SHqoare | Cube
Cabea, l ]‘f‘.nnr_. Hoot.

301 00601 27 270 9011734946, 7018 351] 12 82 01/ 43 243 551/ 18.7850/7 0640
012 (4 27 543 GOR 17,9781 6. 7002 e 12 43 014 208 18761770007
308| 918 09| 27 818 127| nAwnm 7166 (353 12 46 0) 43 986 077/ 18. 7883 70674
804 924 16/ 28 094 464/17.4356/6. 7240 354 .:zaslu|44su1 188149 7 0740
305 Mmi aammi 17. 4542}{; .T313 355/ 12 60 25/ 44 738 870 18.8414/7.0807
06/ 936 36( 28 652 (16 1749296, 7387 1356 12 u'rsu‘as 118 016/18.8680/7. 0873
307 04249 28“344@5517 52‘.45 T460(1957| 12 74 49 45400 20 1a.am|?.imu
3080 048 04] 20 218 112{17.5400(6.7523(1358) 12 81 61 45 852 7121 18.920017. 1006
300|054 81| 20 503 (620 17578416, 7606 350, 12 88 81| 45 208 270/18. 04737 1072
310/ 96100 20 791 00017 . miu 76791360/ 12 96 00| 46 656 000118.9737 7,1138
811/ 007 21/ 30 080 281117635216, 7752 361) 13 08 21 47 045 881/19.0000/7. 1204
212) 078 44| 30 371 32817.6635|6. TR24 302 13 10 44} 47 437 928/19.0263(7 . 1260
318 079 60| 30 664 207|17.6918/6. 7807|363 13 17 09| 47 832 147]19.0626 7 13%
S14) 0 85 98] 30 050 14417, 720016, 7069 364 13 24 06 48 228 544{19. O7RS7. 1400
315/ 992 25| 31 255 S75(17.7432(6. 8041 305| 13 32 25( 48 627 125/19. 1050(7. 1466
B 831058 o e
(e 4 .'i‘ =
318 10 11 24| 82 157 432 17832668256 368, 18 54 241 40 836 03211018337 1661
310/ 10 17 61| 82 461 750/17.8606{6.8328 1300 18 61 61| 50 243 40919, 2004/7. 17206
320 10 24 00 szmsmw,aasau.w\w|m 18 60 00 50 653 0001192354 7. 1391
321| 10 30 41/ 83 076 161/17.0165(6.8470/1371| 13 76 41| 51 064 811/19.2614/7.1855
322 10 36 84| 33 386 24817, 044410, 8541||372| 13 83 84| 51 478 84819.28787. 1920
323/ 10 43 20 88 0698 2071707226 8012373 13 01 20f 51 895 11710.3139,7.1
424] 10 40 76, 34 012 224/18.0000{6. 8053 374 13 98 76{ 52 318 624(19.3391/7. 2048
10 56 25| 34 328 125/18.0278(6. 8753 875 14 06 25| 52 734 875 19,3640 72112
320{ 10 62 70 34 645 076)18.0555/6, 8824 8761 14 13 76( 53 157 876(10.8007 7.2177
397 10 69 20| 84 085 T83(18, 0R31|6.8804/1377] 14 21 20( 53 582 63310, 41057 240
428/ 10 75 84| 35 287 552/18.1108(0.8064( 878! 14 28 84 54 010 15211944227 2804
20| 10 82 41| 35 611 280/18.1384(6.9084/ 1370 14 86 41| 54 430 639(19.46797.2368
330 10 89 00, 85 937 000|18. u.mmil 14 44 00| 54 872 0001 7.2432
Bl s et i o) o s
333| 11 08 89| 96 026 03718248316, 0313]|383] 14 66 80 56 181 887/19.570417. 2022
834) 11 15 56| 87 250 704/18.27576. 9382 1384 14 74 56/ 56 623 104/19.5950,7 . 2685
325( 11 22,95 87 505 375 1a.s:m.9451_1|. 14 82 25/ 57 066 625(19.6214'7.2748
836| 11 28 06| 87 938 056 18.3308(6. 9521 (586! 14 89 96( 57 512 456/19.64697.2811
4371 11 85 09| 88 272 753/18.3576/6. 9580 387 14 97 60| 57 060 60311067237 2874
338 11 42 44) 38 614 472/18.3848[6. 0658 388] 15 05 44| 58 411 0721900777, 2996
34| 11 49 21| 88 958 210 18,4120 u.m’q!m" 15 13 211 58 863 860110, 72317 2000
840, 11 56 00] 39 304 000(18, 4391 H.mej!im 1521 00] 50 319 000{19. 7484 7. 3061
41| 11 62 81| 30 651 821|18.4662(6. 9864 [301| 15 28 81| 59 776 471{10,7737/7.8124
2 11 69 4 m{mmm.dmu.mm: 16 36 G4 60 230 28 1“,70“'){7.31&1
343 11 7649 40 353 607 |18.5208{7. 0000 (303 15 44 49| 60 698 45710, 8242 7. 3248
44| 11 83 36 40 707 58418 547700681304 1552 36/ 61 102 084/19.84047 3310
U5 9025 41 063 025 18, 5742{7.0136 395, 15 60 25| 61 620 875 19.8740/7 3372
346, 11 97 16| 41 421 736 08 mm‘mmj'r.m
|
847, 12 04 09 41 781 928 6 18,9240 7 496
B8 12 11 04 42 144 102 84
840/ 12 18 01 42 508 540 "
850 12 25 00{ 42 875 000
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JONES & LAUGHLIN STEEL CO.
Squares, Cubes, Square Roots and Cube Roots.
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(m JONES & LAUGHLIN STEEL cCo. W

Squares, Cubes, Square Roots and Cube Roots
{CONTINUED)

]| | B [ ] o0 |

50125 10 01/125 751 501'22.38307, 423 ?mlm 3601167 284 151/23.4734/8. 1983
50225 20 04120 506 00822, 4054 7.9470| 55230 47 04108 196 608 23, 4947 8.2081
508,25 30 00127 263 mesa.a:’r.Mnm[mns 00169 112 37723.5160)8 2081

x

B04:25 40 16128 024 06422 4499 7.0581| 554/30 60 16,170 081 464/28.5372(8.2130
505,25 50 25(128 78T 025, 22,4722 7.9634( 555 30 50 25170 063 575/23.5584/8, 2180
506/25 60 30/120 554 7.9086/550/30 01 36 171 870 610/23.5
50725 70 49130 328 B43 22.5167(7.0739 557/31 02 49172 808 603
508125 80 64{131 0965 9(7.9791 56881 13 64178 741 11
509/25 D0 B1 /131 872 7.0848550(81 24 81/174 07
510 nmrimm 31 36 00175 616 00023,
51126 11 21(133 482 561/81 47 21{176 558 481(23.685
512126 21 44(134 217 728 502/31 58 44{177 504 328
51326 31 60,135 005 ‘50331 60 60,178 458 H47/23.7¢
51426 41 961135 796 4 56431 80 00,170 406 144/23.745718 2621
sm|snmmmm 5(81 92 25180 302 125/28.70
516,28 62 50/137 388 006 32 08 561181 321 40
51796 72 801138 188 14 89{182 54
515/26 83 24(138 001 K32 26 24[188 250
nw%mmmm 37 61/184 220 009/23
520'27 04 00{140 608 00 40 00(185 193 000/23.874
anuumm 32 60 41/186 160 411[23.80
537 24 B4|142 236 64 42 T1 84| I87 140 2482391658 3010
523(97 85 201148 055 66 32 53 20(188 132 51723,
B24/27 45 T0/143 877 32 04 T0{189 119 224/23,05
525/¢7 50 25/144 708 33 06 25(100 100 3 0
526:27 06 70/145 531 570122 3 17 761191 102 976
537|137 77 201146 363 18322 3 20 20(192 100 083/24.020
52827 87 BA|147 107 052122 33 40 84(193 100
52027 08 411148 (45 859 23, 38 52 41/164 104 53
53028 09 00{148 S77 000,23 33 G4 00105 112 000/24.0
531'28 10 61/140 721 291 3 75 61/196 192 041
532 28 30 24/150 568 7 13 87 24{197 187
53328 40 89151 419 437 23, 3 98 80108 155
53128 51 56/152 273 304231 34 10 56190 176 70
missumasm 1 34 22 95,900 201 62
536,28 72 06153 000 34 38 96/201 230 0
7|28 B3 69154 854 153 28,17 4 45 00 202 262 004
534128 04 44/155 720 872231 67 44{208 207
53020 05 211156 500 819 23. 0 21/204 336
54020 16 00/157 464 000,23 81 001206 370
541 eusmssme:! 0% 81/206 425
87 64150 220 088 (14 04/207 474 68

w]giamw 103 (07 29, 16 40,208 527
54420 50 36160 050 184/23, 25 56200 584
m?nm mmmi 40 95,210 644
54620 81 16,162 771 236 29,3666,8.1733 mu!_mm
54720 92 09 163 067 528 81788 507135 64 09 212 776
54830 03 04164 500 592 23 4004/8. 1833/ 50835 76 04215 84T
54030 14 01165 400 149 23,4307 5.1882 599 36 88 01/214 021

\ 55030 25 00'166 375 (00234521 8.1682! 60036 00 00:216 000
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r 86 JONES & LAUGHLIN STEEL CoO.

Squares, Cubes, Square Roots and Cube Roots,
(CONTINUED)

Noa Bqu.t_uf_(}uben. |HE: | Cubs “\uI Squares.| Cubes. ﬂq“':'; ! m

701149 14 ul[:m 472 101196 476418.8833 7 156 40 01 ‘,zrm
70240 28 04 345 048 408126, 4058 8 88751752156 55 04 425 250 008127.4296/0.0937
08 40 42 00347 428 027126 514 18017 7356 70 06496 057 777 27.4408/9.0077
mrwm:nmmlmm 895 (754 5 85 101428 661 064 27.4501)0.1017
T0K549 70 25(350 402 625 26.5518/8.0001 (75557 00 25 430 368 R75(27.4773.0.1057
706149 84 30951 805 816/26.5707 8.9048 756,57 15 m!mfm 216/27.4955(9.1008
ﬂrrlssgsmm 303 243126,5895/8 0085|757 57 50 49433 708 098 27.5130(9.1189
TS50 12 64851 804 012:2 ORI 0127 75857 45 041435 510 m-ekrr. 9.1178
050 26 81/356 400 820 26.6271/8.0169 759,57 60 81 437 245 47927.550010.1218
70080 3 m}wrnnmn ,maa.neu[mw'mwimmmrm 9.1258
TS0 50 1350 425 4312060640 8.9953 (161157 01 21140 T11 081 27.586201208
71250 60 44360 044 125260833 8 0205 702158 06 44442 450 ™28 27 604310, 1338
71300 83 60/362 467 007 26.70218.9337( 763 58 21 60/444 104 947 27.62250.1378
714150 07 96/363 D94 344/26.7208 8.9378 764 58 36 061445 943 744 27.6405(9,1418
715,51 12 25,365 525 875 m.mis.omi T65(58 52 26447 697 125,27,65%09. 1458
716/51 26 56/307 061 sm!-m.nss,u.me 158 67 56449 455 006/27.67079, 1498
717/51 40 8,308 601 8131267700 8.9503 176758 82 ROUG] 217 663(27. 1537
71851 5 24/370 146 282126, 7065'8. 0545 (768158 95 24/152 084 83227, 7128/9.1577
719/51 60 61371 694 G50/26.8112'8.9587| 76950 13 611454 756 60027, 7308(9,1617
wmmm‘mmmm inm r.ozgmmmm . 7480/9.1657
791!51 08411374 805 301/26.65148.0670 771150 44 41/438 814 011127.7069(9.1696
ms:zm’g]mmm ST01L.0711)/72 50 50 841460 099 648 27.7849(0.1736
72852 27 20/377 033 067 20,8887 8.0752) 77[50 75 201461 880 017 2780200, 1775
724[52 41 76,370 503 424\96.0072/8.5704 774 59 00 76/403 654 824 27 890010, 1815
masmeu|smwamsmwsia.ma iaomaaimma';a-n. 38810, 1855
152 70 70/882 657 17026.9444'8.9876 776/00 21 76407 288 570 0.1804
727152 85 20381 240) 55312606208, 9918) 777,60 37 201489 097 433 9.1033
72852 90 £4/385 828 852/26.9815 8,9050 778 60 52 BH470 910 652 27.8027/9, 1978
72053 14 41357 420 480270000, 160 68 41472 720 130/97.0106(0.2012
mmwur-mm7mz:.ulaﬁlnm1 160 84 00/474 552 00027 .0285(0.2052
731(53 43 61(300 617 891 27.0370/0,0082 781160 99 61(470 370 541127.94640.2001
73253 58 24,302 228 168 27.0555/9.0123 (782 61 15 24/478 211 768 27, 064310.2130
73353 72 80 303 532 R37 27,0740 0.0104|[TR351 30 89480 048 687 27.0821/0.2170
T84/53 87 56/395 446 004 27.0924(9.0205 781 (1 46 56 481 800 30425 0000/0.2209
ms;msal-:mmm 375(27,1100 0.0240( 785/61 62 25 483 736 625 28,0179(9.2248
m!m 16 06,398 688 250:27.1203/0.0987 78061 77 m!asa BT 656/28,08570.2987
73754 81 69,400 815 553771477 0.0328) 157 61 03 69 487 443 40335 0535/9.2326
TA854 40 44,401 D47 272271062 90960 (788162 08 44450 303 872 28.07130.2365
73054 61 211403 583 119/27.1840 um1n|rrmm 25 21401 160 DG9/28.0801 9. 2404
mmmmlmsmcm. .mo‘maw imu 001493 039 000/28.10699 2443
?41!5490314059&13@1%72213904:11' wmm!mmsml 0.2182
74255 05 04408 515 48827.2307 19,0632 (702 62 72 (4400 703 08828, 1425(0, 2521
T4855 20 49410 TP 07 27 2560/9.0572 703,62 8 40 498 677 257 28.1608/9.2560
35 300411 830 78427 0764/9,0613] 79463 04 36.500 5 :&:Emm 9.9500
.an:swm[n.mso'-rm.amm‘wmm 25,502 450 875,98, 106570, 265

055 65 16415 160 986273130 0. IIMI"'TN}L\& 36 ]B'HM 35N 33028.2185/0.2077
T4T55 80 00 416 832 mis':.sam-ﬂ.msr:l:mms 52 Wi&[ﬂi 261 57828.2312.0, 2710
4855 05 04 418 508 092 27,9490 9.0770 TOH 63 68 04/508 160 50298, 2489/0,2754
749,56 10 01420 189 74927.8679 90816 *-:mussmuamoszsmnmam
750.56 25 00 421 875 000127,3861/9,0856 81064 00 00512 000 000 28.28430. 2882
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JONES & LAUGHLIN STEEL CO. ‘:3?\

:-'.Sczuaras. Cubes, Square Roots and Cube Roots.
(CONTINUED)

v oo [ [ | | G2

16 011513 922 401 28.3019'9.2570) 851172 42 01 616 265 (51 20.17190.4764
52 04{515 B4 608 28,3106 0.2009 50 (4/618 470) 20820, 1500 0, 4801
4B 09517 7RI 627 28 3373 9.2048) 85872 70 00 620 650 47720.2002 0. 4838
4 16{319 718 464 /28,3540 02956 854{3 03 10622 835 564 20,2295 0,
80 25[521 600 125/28.8725/9.3025 1umiwommm.m|l9.wm
0G4 00 36/523 006 616283901 '9.3063 B56(73 27 86/027 222 01020 2575 0.4040
RO7/05 12 40/595 557 948284077 0.3102) 85778 44 49020 422 708/20.2740 9. 4086
BN 28 04527 D14 112128.42530.3140 S5873 61 64631 628 712 20.2916 0.5023
65 44 81[520 475 120 98,4420 /9.3179( 850178 T8 K1 683 &30 770 20,3087 9.5000
. RI0.05 61 00531 441 000:28.4605 9,217 mwimm:m-mmlﬂ.m
B85 7T 411 781 128.4781 mnlsstmmmlmmnsm
. w3 857 125 25, 4056/9.3904] S6274 50) 44 40 503 925 20,9508 0.5171
£1366 00 07 707 28 51329, 3332 86574 47 09 642 T 617 20,3709 95307
814,00 25 63 14425, 5307 9.3370 864174 64 00 644 072 54 20.3030'0.5244
4 343 smlﬂa.miaua.caa_mzumaumnml
 BIG66 B8 838 186674 90 56 640 461 896204279 0.3817
817106 T4 KO 545 338 (867 75 16 89 651 714 363 20,4440 9.5354
91 24547 343 SGAIT5 84 24 654 972 042 20 4618195301
81967 07 61 549 853 ,_m}mmmmmmwnmnbm
24 00,551 368 ifmwswwlmmmnm-lm'nuu
821167 40 41{553 387 871 auuomman‘mm 70,5501
2067 B 84{555 412 5270 03 54,003 (54 §45/20,5900 95537
67 73 200857 441 S0 21 20 005 338 617206406 9.5574
K267 80 70/550 470 74176 98 70/607 027 624/20.5085 0.5010
48 06 25(561 515 iwm-'mm Iww.u a—ulﬂﬂmmm
B20(68 22 76/503 550 -ms‘mnmmmmznannm
BT 30 20/505 600 £77/78 01 29 674 52 13329.61429.5719
08 55 84507 063 3982 STR 77 08 84 070 83 152 20,6311 0.5756
B20/08 72 41 500 T2 T0249.3040/ 87917 96 41 679 151 439 29.6470.9.5702
aouo.l.-mm 9.3978 88077 44 00,651 472 000/ 20,0645 9.5528
|
£51/60 05 61 573 856 mo‘mﬁs:mmmml 0816/9.5565
2 94 575 U3 368 2% 51449, 4053 SN2 TT 79 24 086 125 D08 29,6955 9,500
£330 33 89.578 009 537 28,8017 0.4001| 855377 06 56 688 465 387 20,7153 9 5087
34169 55 50 550 (48 7047255791 nsslm-:sum,lmarr 104 5973
69 72 25,052 182 ' &6‘1‘3&!:569815“5 Y
00 88 06,581 277 !m,mum!mmm-

770 06 69 586 376 778 67 69 GU7 864 10820, 7805 9, 0052
R3470 22 44 588 480 88878 85 44,700 297 072 20,7003 9.6118
70 30 21{500 5K 7 85079 08 21708 805 30020810110 6154
70 58 1 04 lnnl 921 ulimmwo]mmn.m
841170 72 81504 825 321 20,0000/9,4391 am‘wmm 707 347 071120.840619.0226
70 80 04,500 917 088 20.0172/9, 4420 892 70 56 (b 100 732 28 20,864 9.6262
106 49500 077 107 29,0345/, 4m]m-n T4 40712 121 03720 8531 [0.6208
RA4T1 23 36,601 211 58420.05179.. A58 S04 70 02 35 714 516 0812080080, 6384
81571 -m-.'slmmm 1 20,0689 0. 4.'>II|IH‘N'>&HD 25716 917 375,29, mwlnm
nmwmmmnu&awms rmm-_-am 10 395 130,29.0333.0.6406
7174 08607 645 423.29.1083 94615/ 807 80 46 (0721 T34 278 29 0500 0.0:442
SER71 01 04009 500 10220,1204.9,4652 8IS S0 64 01 724 150 T 20,0666 9.6377
7208 01/611 D60 D49 29,1776, 9.4690 590 =0 82 01 726 572 690 99,0853 0.6513

25 00 614 125 000 29.1548.9.4727 000 81 00 (0,720 000 00030, (X0 9.6549
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Squares, Cubes, Square Roots and Cube Roots.
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The shafts are kept on hand at the mill, in lengths of 24 feet,

‘and are cut to any length desired,

SEND FOR OUR SHAFTING CATALOGUE,




(200 JONES & LAUGHLIN STEEL CO. \

COLD-DRAWN STEEL HEXAGONS.
Special Steel for Screws.

Size. pe%?:ot. Size. pef"?:ét. Size. pv}"?t;l, Size. pe];bf:-ot.

¥ .19 } 1.40 || 1% | 4.60 | 234 | 18.25

.80 J 1.68 || 135 | 5.57 || 2% | 14.85

A3 % 1.91 || 1% 6.63 || 235 | 16.56

}} GG 2.25 || 1% 7.63 || 2% | 18.40

.78 18| 2.58 |13 | 9.02 (| 256 | 20.28

g .93 1 2:94 || 12 | 10.34 || 2% | 22.19
1.15 13 | 8.78 || 2 11.75

PATENT COLD-ROLLED STEEL FLATS.
For Keys. Engine Guides, Elevator Slides, Etc.

-l:‘to2 )( ¥ and 14 to 8 X 14 to 1§}
to 2 3¢ and lﬁtoflxl}.{tolg
.,to:ux 14 and 2l toB X 2 to 2y

to24 X 3 and 2 tod X 24 to 2
fma X ¥ to {8 2% to 3 X 214 to 211
15t08 X1 tolyf 24 to 8 X 23 to 21§

We are already prepared to furnish many sizes of Cold-
Rolled Steel Flats, and will provide grooves for making other
sizes whenever the quantities wanted are large enough to war-
rant us in incurring the necessary expense.

Patent Cold-Rolled Steel Finger Bars, Hexagon
Bars, Knife Backs, Z Bars and Angle Bars
for Mowers, Reapers and Harvesters.

Bieyele manufacturers will find our Cold-Rolled Steel espe-
cially adapted to their work.
Prices will be given on application.
Estimates made promptly for producing new shapes or special
sections.
. NOTE.—On sizes 2" square and larger, the corners are
slightly rounded. All sizes below 214" sharp corners.
L All sizes are accurately rolled.

=




JONES & LAUGHLIN STEEL CO. MW

CLEVELAND CITY FORGE & IRON CO.
STANDARD TURNBUCKLES.

D, Size = Outside diameter of screws.
A, Length in Clear between Heads =6 in. first length for all

B. Length of Tapped Heads =1% D.
C. Total length of Buckle without Bolt Ends=8 in. 48 D,

y.
L. Total length of Buckle and Stub Ends when open.

Weight Weight
Weight | g Q16 Weight | 5 %te
Len Size
S]{)i.c et Buckle, ggg_ i Lepgth Buckle, E:It
8 Ends, nds,
1bs. 1bs.
35 | 22 1 1% 2 20 14 a5
22 1 13 214 20 17 41
ﬁ 22 1 2 K 30 20 47
g 22 1Y 214 23¢ | 81 22 54
23 12 3 214 82 25 61
¥ | 23 2 4 25 | 82 30 70
®| A 3 6 2¥ | 83 33 It
1 25 4 8 2% | 83 36 86
1% | 25 | 58 |11 8 | s | @0 [iee
1 [ 26 | ¢ |18 are | s Sl
13 | 27 7 16 8y | 86 50 120
1%| 27 | 8 |19 ssed wp | s gl
15 [ 28 | 10 | 28 81 | 87 | ‘65 | 150
1% 8 11 26 8 39 ik B Feeis
1% 20 12 30 4+ 41 Y Triste

L— A = Length of two stub ends.
The ‘*size " of the buckle is the outside diameter of the Dcl'ew,

same as bolts, nuts, etc. J




(_M JONES & LAUGHLIN STEEL CO. w

EDGE MOOR BRIDGE WORKS.
STANDARD RIGHT AND LEFT NUTS.

1=

T e
Bl AN
] _ . B
=

W by
Weight of
B L v w Weight of[One Nut &
Diameter | Length of | Length of |Diam. of| One Nut, |TwoScrew
of Screw. Nut. Thread. |Hexagon 1bs. El:l:gs‘
% 6 14 154 13 4
1 8 e 155 1% 4§
1% sﬁ 15 2 3 7
1 6 1 2 3 7
13% 7 1% 23 43 113,
1w (2 % 1% 25 43 1%
1% |5 2/ 23 63, 163,
1 = Tla 21: 237 ‘-".‘i 1634
17 = 25 3 91 231,
2 e B 2 314 917 2917
2 |& 8y 21 31 121 s
a1, 8 21 312 121, 31
2% |2 9 2y 8% 165 413
21, - 235 3% 163; 415
35 |82 9w 2 g 4 211] 531
sy |T e 2 117 1i; 5317
250 |8 10 83 155 217 6617
5 10 814 43 %34 | 66}
31 104 834 5 ) §i
a1 11 3 53¢ a8y 913
35 1134 8} 53 15 116
1% 154 2 4 93/
15 [ 814 E1 15k | 2 4 b
1% |2 1% 244 o Y
144 4 9 174 2y 617 155
1% (@ 9% 24y 23 : 211
1 (8 9% 24 2y 8 3
1% 18 10 20 a1t 25/
a 2 10 20 84 204,
2% B
3 et '
23 [H
sg |

These nuts are forged with fibers in direction of strain, are of
uniform section, and will break a steel bolt of largest size indi-
cated for each nut. They combine uniformity of strength and
s)frmmatry of finish with least weight practicable. The diameter
of hexagon Fa“ of any nut is that of the U, S, Standard nut, fit-
ting screw of the larger diameter given in the column B of table.j
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JONES & LAUGHLIN STEEL CO.

EDGE MOOR BRIDGE WORKS.
Standard Clevises.

0! @ S
&
E |Le pe T |W| X+ [Ze| Weight
Diameter %?._ Ex gé %ﬁg‘; g": 'E.E' § ‘EE
T K EE LR
(=] [ | a 3’3 BE-F | o2
4 |59 |igtooingle | % |13 5% ¥
1% | 4 [5X [136to22a 1412 }a {135 6)2| 8%
1% |4 (54 [136to2 15512 3 |14| TK103
1% |4 [0y | 2 1312 |36&3{|124| 9 |14

47| 7 2y 2R ¥ 2133120y
oy | 5%l 7 o1 [214234] i 234120 (203
2% 6347 2 BHPRM B RARKITN
2y | 6%|8% | 3 PEv T 6 GRY - 74 I (S

The dimensions marked * can be varied somewhat to suit
customers,

The minimum size is given for each, with the corresponding
weight.
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.

EDGE MOOR BRIDGE WORKS STEEL EYE BARS.

AE=Area of excess to form one Head=Area

of Head — AX.
__(1804+20)xR®  (4R*—A?%)
Al - 4
Tang. ©—.0698 R*S. AR. Co. 360 Log. m=T.940847.
Cos. e=3R+§ Log. 0698=8.843855—10.

3R
SteeL Eve Bar.

} ==
T 3 )
- = £ ~B s
AE+25%
DimENSIONS IN INCHES. G=——A‘—'—‘
i uw
B|E|D|s8 A E|D|,8z| G
o =9
B S 2 ______4.-:3
. 5"5::"655'3 P d"é'r:"é‘.nﬂ.:;g
[ Sla= s B gls R a1 et
oo . wn -} - i 0 o
3 |E4|%5(32|5%8|89R8(% |54 (54|32 (593 5uk8
-1 ol ol B Al = Ll Rl R i ALl k=
SZ(Eg|ss|salaSe|daga(cs|H8 |58 |oR[EEE(EnTR
gy |2n|Eg|E2(9eg(E85cIsu|Ea B |Eg|Say|8RE°
A H PR PR S T
= b8 Eol L el £ Do = '53 = = P B8990
- o & (A Wl
= L - i 2788|130
Hies 456°| 1747| 88% | Thé" | 67| Z4(1840| 67| 8% | 21y
gt 5ig| a7 ¢ 125" | 6| Farjraiec| eifr| % | 277
b7l DO 17 7<) I B 17 7 I 674
aig- 1100l 61z B,VE' w | g | 7 “ 15847| B5¢| 40% .
) g o) | o | T e e S| B
8 * T R e | B o I 51e
8 o (o o5 o[ o [ 2| g(1 8 6y « | Bk
$ 1 b oel x| BR | Bl1 S b | BT
4 B Bé' SR et | s
8 " §"ll | 45| 8% | 20 ”
I a5 s B I
5 |1 *[18 | 634" * 0%
51 o4 oW v | B

NoOTE.—The size of head given is the size of die. The size of
finished head will overrun this about ¥ inch.
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EDGE MOOR BRIDGE WORKS STEEL EYE BARS.
(CONTINUED.) i

Notes.

Edge Moor standard eye bars are hydraulic forged
without the addition of extraneous metal and without
buckles or welds, and are guaranteed under the condi-
 tions given in the preceding table to develop value of the
- bar when tested to destruction.

The heads on standard eye bars are finished of the
same thickness ** B" as body of bar.

We contract only for finished eye bars, that is, with
the eyes bored at distances apart from center to center
“as required, and of right diameter to fit the size of pin
to be used.

Unless otherwise specified, steel of the following
quality will be used : Ultimate strength, 60,000 to 68,000
- Ibs. per square inch. '

Elastic limit not less than one-half the tensile
strength. i

Elongation from 17 to 20 per cent., the elongation to
be measured after breaking on an original length of ten
times the shortest dimensions of the test piece. Reduc-
tion of area 34 to 40 per cent. To all bars 1 inch thick
and under add )4 inch to above adds,

Data Tto BE Fursisuep Jones & Lavcuuis Steev Co.,
WHEN REQUESTING A TENDER ror STEEL Eve Bars,

Size of Bar. Head A, | Head B. | Remarks.
Numt
Eeaquited. | Thick: B8t iy | Dia, [Dia.| Dia,
Width. | ess. ﬁ:ﬂ: pin.|head. | pin. |head.

.
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Decimals of a Foot for each 1-64 of
an Inch.

2

SRl NNES P85S o [Ich

-
-
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®

4

6

7°

8“9"10‘

L3838,
B36)
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JONES & LAUGHLIN

STEEL CO,

Decimals of a Foot for

each 1-64 of

an Inch.

4"5- P 9'}10' "
4588/, L0637
L4506/ Rt

BTT6 4600 . L0600

480 .imj. J6e2
L4635 . L0035
.4648) . 048
o ¥ Rtri
4074 . 674
L4088, L0688
4701, ot
ot . 14
.mi‘ R iiog
4740, 0540

113

22

BERL BA2E EE

353% F3R8 2737 BERE 3333

3 g
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JONES & LAUGHLIN STEEL CO,

N

Decimals of an Inch for each 1-64th.

syds.| dths. | Decimal. | Fract'n || Jhds.| Jgths. |‘Dﬁcimal‘ Fract'n
1 015625 33 .H15625
1 2 083126 17 34 03125
3 046875 85 | .5H46875
2 4 L0625 1-16 18 36 L5625 9-16
5 | 078125 37 578125
3 6 09375 19 38 .D9375
7 109275 39 | .609375
4 8 .126 1-8 20 40 625 5-8
9 | 140625 41 640625
5 10 15625 21 42 65625
11 AT1875 43 LGT1875
6| 12 | .18% 3-16 || 22 | 44 | .6876 | 11-16
13 | .208125 .| 45 | .v03125
T 14 21875 23 46 LT1875
15 234375 47 T34375
8 16 .25 1-4 24 48 i 34
17 . 265625 49 | 765625
9 18 28125 25 50 L8125
19 296875 51 .T96875
10 20 L8125 516 || 26 52 .B125 13-16
21 828125 it 828125
11 22 84875 29 H4 84375
23 .359875 55 859375
12| 24 875 3-8 281 66 | .87 -8
25 . 300625 57 | 890625
13 26 40625 29 b1 90625
27 421875 bl (921875
14 28 4375 7-16 || 30 60 9375 15-16
29 453125 61 953125
- 1b 30 46875 31 62 ,D68TH
31 484375 63 | 984375
16| 8 | .56 1-2 || 82| 64 (1. 1
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Table Converting Inches and Feet to Metric

Measure.

Inches.| Meters. Ft. | Meters. Ft. | Meters. Ft. | Meters.
& | .000897| 1| .3048] 86 |10.9727| 71 |21.6406
% |-000794| 2| .6096(| 37 |11.2775| 72 |21.9454
3| .9144 | 38 | 11.5823]| 73 |22.2502
xz -001588 || 4 | 1.2192 | 89 [11.8871| 74 [22.5550
) -3(03;&3 5| 1.5240 | 40 | 12.1919|| 75 | 22.8598
5? 006350 || 6 | 1.8288| 41 |12.4967| 76 | 23.1646
7| 2.1336 || 42 [12.8015(| 77 | 28.4694
g | -007938 || 8 | o 4384 | 43 |13.1063| 78 |28.7742
38 | .009525 || g | 27482 | 44 [18.4111| 79 |24.0790
1}’; g%}“!ﬁ 10 | 3.0480| 45 |13.7159|| 80 |24.8838
11 | 8.3528 || 46 |14.0207|| 81 |24.6886
¥5 | -014287 1 12 | 3.6576 || 47 |14.3255|| 82 |24 0934
14 015875 || 13 | 3.9624 || 48 |14.6303| 83 [25.2982
44 | -017462 11 14 | 4 2672 || 49 | 14.9851|| 84 |25.6080
3| .019050 || 15 | 4.5720 || 50 |15.2399|| 85 |25.9078
EE -020637 || 16 | 4.8768 | 51 |15.5447|| 86 |26.2126
7% 022225 (1 17 | 51816 || 52 |15.8495|| 87 |26.5174
15 | -023812 | 18 | 5.4864 || 53 | 16.1543| 88 |26.8222
1 0254 || 19| 5.7912| 54 |16.4591 | 89 |27.1270
9 0508 || 20 | 6.0959 | 55 |16.7638 90 (27.4818
3 L0762 1 91 | 6.4007 || 56 | 17.0686/[ 91 |27.7366
4 |.1016 | 99 | 6.7055 | 57 |17.8734|| 92 |28.0414
b 1270 |l o3 | 7,0108 || 58 | 17.6782(| 93 |28.3461
6 1524 || 24 | 7.8151 || 59 | 17.9830(| 94 [28.6509
" g || 25| 7.6199) 60 [18.2878| 95 |28.9557
8 2032 | 96 | 7.9247| 61 [18.5926( 96 | 29.2605
. 9 2286 | o7 | 892295 62 |[18.8974| 97 |29.56538
10 |.2540 |l 28 | 8.5343| 63 [19.2022| 98 |29.8701
11 2704 |l 99 | 8.8301 || 64 [19.5070( 99 [20.1749
12 8048 1l 30 | 9.1439 65 | 19.8118(/100 |80.4797
81 | 9.44871 66 | 20.1166(/101 | 30.7845
32 | 9.7585| 67 |20.4214(/102 | 31,0893
33 |10.0583 || 68 | 20.7262|103 | 31.8941
34 |10.3631 | 69 |21.0310|/104 | 31.6989
85 |10.6679 || 70 | 21.8358(/105 | 82.0037
Example for explanation: 90 ft.=27.4818 m.=27 m. 43 em.

1.8mm., or = 237 meters, 43 centimeters, 1/ millimeters.

\. J/
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JONES & LAUGHLIN STEEL CO.

(meter).

Table Converting Metric Measure Into Inches.
NOTE: mm.=millimeter; 10 mm.=1¢m. (centimeter); 100 cm.=1 m.
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JONES & LAUGHLIN STEEL CO.
Table Converting Metric Measure Into Inches.

10 mm. = 1 em. (centimeter);

m. (meter),

i
.'3mm. 4o, | G 6mm.J7mm. §uum.| Qum.

millimeter

NOTE: mm.

100 cm.
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TABLE OF WEIGHTS.
Interchangeable between United States and
i Metric Systems.

o P o o =@ w

3] R Sod * wos P ea

o 2 = Eg s |¥ &5

E‘g 4 | B8 | 5af £3 5| g | &8

No. | B35 | 08% | B0 | BEE | &g [ 23

220 R gha = e?' *633 ;Z

<O | MB2Z | qm | MAEZ | =22 | s
1 28,3405 35.274 0.4536 2.2046 0.0072 1.1023
2 56.6000 | 70,548 0.9072 4.4002 1.814 2.2046
3 L0485 | 105,822 1.8608 (.6188 2.7216 8. 8069
4 113.8080 | 141.006 1.8144 B.8184 3. 0288 4.4002
5 141.7475 | 176.370 2.2080 | 11.0230 4.5860 5.5115
6 170.0070 | 211,044 2.7216 | 13.2276 5.4432 6.6188
4 108.4464 | 246.M18 8.1752 | 15.4822 1. 8504 7.7161
8 A 282,102 8.6288 | 17. T.2576 B.8184
0 255.1454 | 817, 4.0824 | 10.8414 8.1648 9.9207
10 288,449 | 832.7: 4.5860 | 22,0460 9.0720 | 11,0280
11 11,8444 | 888.014 | "4.9800 | 24.2506 0.0792 | 12.1253
12 340,108 | 423,288 5.4432 | 26,4562 | 10.8864 | 18.2976
13 368, 5484 | 458,562 5.8068 | 28,6508 | 11.7086 | 14.3200
14 06,8028 | 403,836 6.8504 | 80,8644 | 12.7008 | 15.4822
15 425.2423 | 520,110 6.8040 | 33,0600 | 13,6080 | 16.5845
i3 4595018 | 564,584 T.O6T6 | 85.9780 | 14.5152 | 17.6308
r SR AN T.7112 | 87T.4T82 | 15.4224 | 18.7801
18 N 8.1648 | 80.0828 | 16.3200 | 19.8414
19 B.G184 { 41,8874 | 17.2868 | 20.0487
20 viweares |l easanes 0.0720 | 44,0020 | 18,1440 | 22,0450
2o 1y 8 sl | B o 0.5256 | 406.2066 | 19,0512 | 23.1453
22 Peasinne || wavenee 0.9702 | 48.5012 | 10.0584 | 24.2506
o3 | i it | 1004328 | 5007058 | 208656 | 25.8529
bl viveares | weaeewst | 10,8864 | 520104 | 21.7728 | 26.4552
25 Seasaas cesesss | 11.8400 | 55.1150 G800 | 27.55%75

1 Metric ton=1000 kg, (kilograms).
1 Kilogram=1000 g. (grams).
1 Gram=10 dg. (decigrams)=100 cg. (centigrams)=1000 mg,
(milligrams).
Weight of 1 cubic mm. of water=1 milligram.
Weight of 1 cubic em. of water=1"gram,
Weight of 1 cubic dm. of water (=1000 grams)
=1 liter=1 kg.
Weight of 1 cubic m of water (=1000 dm?)= 1
metrie ton.
NOTE.—10mm.=1cm; 10cm =1dm.(decimeter);
10 dm. =1 m: (meter); mm=miliimeter; cm.
1 cubic em.= =centimeter.
1em?,

\_ 4
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w8 )

Table

able Between United States and
Metric Systems.

of Liquid and Dry Measure Interchange-

No.

Quarts to
Quarts. Liters.

Cubic Meters
to Gallons,

Liquid.

Gallons to
Cubic Meters,

Liguid.
Hectoliters

Dry.

to Bushels,
Bushels to

DW= Do

10

0.0265

© ooppo ooo
£ 522

S3i: 8a:z

oo
S
&

0.0796
0.0838

02 | 0.0871
6340.20 | 0
5380 | 6604.57

i

0.0047

diagd | e

g

ggemoRie MmO
b0 1t
EE&

£

8.8105

1 cu. meter (m32)=1,0001 (liters) =1,000dm? (cu. decimeters).
1 hectoliter (hl) = 100 liters.
1 liter = 1dm3 (cu. decimeter) = 10d1. (deciliter) = 100cl. (cent-
fliters) = 1,000 m1. (milliliters).
1 milliliter = 1¢m3# (cu. centimeter),
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MENSURATION.
I
F=1.0708 ' al
. e IA----):
X =1.0473 L el v o RO
3
Tr "~
‘:{—0178\,4
™
;12=0.2613
g =004909 - 1
{ {
—=0.31881 J
i ﬁ'.! ‘_l.'.
—;=0.10132 s
72=0.86060 54 4
8 =531.00628 or \’fl'y nearly =z7
10g. m=0.4971499 "=|;f"'r'-—x'—_“(r—ﬁ)
—
§ =1.T7245 L]
i A=r Sy
i 5 Al
-ﬂ_—:O.-'iB-lIﬂ "
log. y==0.2485749 ey tealy =57
c=a 2 r 0,008727
Circle.
A=area. r =radius.
d =diameter. I’'=contents.
A:”’f;"' —0.7854 d=1,19838 ¢/ A
Area.
Sector of Circle=length of arc X half radius.
Segments of Circle=area of sector less triangle, also
for flat segments very uearly:';ﬁl/ 0.3835’-!-%: J
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MENSURATION Continued.
Triangle.
. A=Y sX(s—a) (s—b) (s—¢)

if s half of the sum of the sides a, 4, and ¢,
or=base x half perpendicular height.

Polygons.

Area of any irregular polygon can be found by divid-
ing the polygon into triangles and take the sum of the
triangles’ area. Area of any regular polygon
_ No. of sides
3 2

- 3 . 2w
2 R =
X (circumscribed rad.) Xsm.No' T

Parabola. A=} s/

Ellipse. A=mab

- e
o b et

Area of any Irregular Plane Surface.
——

SRR R e

[}

| S T d da

Divide the surface into any number, say », parallel
strips of equal widths, &, whose middle ordinates are
represented bgz

1 32 3 4 n-l n
then is, after Poncelet’s rule,
A=d 3k + f,-d(a—.?)-i— {;d(&—lx)
n

but more exact after Francke's rule,
A=dZh+ d (Sa+ };:-g&) + g d (86 + .&’-9 Jb)
1 n- n

\. r
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MENSURATION-Continued.

Cylinder. I:
T "" ""_(‘ —————— e i
A= di +[__4__]3 L
i
1
wdat |
VZ—""—- h . ;
]
Sphere,
ar
=n e fag R
A=x I -

Pyramid and Cone.

A=peripheryor circumference of base % half slant height.
F=area of base + ¥ perpendicular height.

Frustum.

A=sum of peripheries or circumferences of the two ends
Xhalf slant height+area of both ends.

Frustum of pyramid. V=1 /4 (B+y/ Bé+b)
(%4 being the distance of the two parallel end surfaces
B and 4.) :

- : »
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pressions in terms of the angle 4.

MENSURATION-Continued.

Properties of the Circle.

Circumference=Diam, X 8.1416 or 8}
Diam. X .8862==Side of an equal square.
Diam, X .7071= * inscribed *
Diam. ® X .78564=Area of circle,
Radius % 6.2832=Circumference,
Circumference=3, 5446 4/area of circle.
Diam. = 1.12834/area of circle.
Length of arc =No. of degrees X .017453 radius.
Degrees in arc whose length equals radius=>57° 2058.
Length of an arc of 1°=Radius X .017453.

i ' *  1' =Radius X .0002009.

59 4 ¢ 1"=Radius X .0000048.
a«=Proportion of circumference to diam.=3.1415926.
w2 =1.8096044.

/7 =1.7724538.
Log. 7=0 4971499,
L 0.3183001.

w

1 — ™
—m—.mla.
300 _114.50.

w

Trigonometrical Formulze.
General Equivalents,
The diagram shows the different trigonometrical ex-

In the following formule Radius=1.

¥ Cot A
=
o
2 2
;3; Cos A .
g
oo\r - 4
O"*eo o +F £
o =
Vers Sine Al
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MENSURATION - Continued.

Complement of an angle=its difference from 90°
Supplement of an angle=its difference from 180°

: 1 cos. PRI
Sin.=— R i ¥ (1—cos.?)

sin 1

Tan =—=—
cos. cot.
& e - 7] ' tam,
Sec.=¢/Rad? +tan*=—= o
Cos. = ¢/(1—sin n)=§-{&=slu. X cot. =—1—
. tan. sec.

ﬁ:i Cosec. =.L
sin.” tan, sin.
Versin.=Rad.—cos. Coversin. - Rad.—Sin.
Rad.=tan. X cot.=4/sin. *+cos.?

Cot. =

Solution of Right-Angled Triangles.
Hypoth. *=base® +perpend.*

Base®*= (hyp. +perp.) X (hyp.—perp.)
Perp.?=(hyp. +base) X (hyp.—base).

Sin.=a —%I-‘- Cot. (;:7
- A
Cos. a=— Cos, d__T
<-4 . 804
Tan. B-——'j..‘ Cot. JA—T
c G & =90°—a
osec. :3:7
\ c A=7Ftan. a
et o=z A=Csin, a
B=C cos. a=A cot, a=
Y(C+A(C—A) L

B

A0S
C=VBEP=g " o e

-]
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MENSURATION-Continued.

Solution of Oblique-Angled Triangles.

Value of any side C is:
= Asin. c_Bsin.c_ A

“sin. @ sin. & cos. b+sin. b cot, ¢

B
C_‘cos. a-+sin. a cot. c“A e 434

C=y/AT B*"—34 B cos. c=

B cos. a+ B sin. a cot. &

Value of any angle a is :
Asin. ¢ A sin, &
3 TR

Sin. a=sin. & cos. ¢+cos. & sin. ¢

Sin. a=

=sin. (5+ f)

Cos. a=sin. & sin, ¢—cos, & Cos. ¢

Cos, a S BI—A1
= 8 BC
¥ o i Asin.e _ Asin b
9= B dcos.c C—Acos b
i tan. d+tan. ¢

tan. & n.c at—1




-

10 JONES & LAUGHLIN STEEL CO. ﬁ

STRENGTH OF MATERIALS.

Ultimate Resistance to Tension.

i In pounds per square inch,

Metals and Alloys.

Aluminum Bronze, AVERAGE.
10 per cent. Al. and 90 per cent. Copper, . 85000

1% ™ OB - o o = 28000
Brass, cast, . : % < - a : . 18000
“  wire, e p S S . i 49000
Bronze or gun metal, . . . . . . 36000
(ol L e SR e e 19000
“  sheet, - . . P . : . 30000

% Shalts, 8 o v . . . . . 36000

" wire, unannealed, . . . . « 60000
Iron, cast, 18,400 to 29,000, . . - v 16500

‘“ wrought, round or square bars of 1 to 2 inch
diameter, double refined, . 50000 to 54000

** wrought specimens !4 inch square, cut from

large bars of double refined iron, 50000 to 53000
**  wrought, doublerefined, inlarge bars of about

7 square inches section, . 46000 to 47000
‘* wrought, universal mill plates, angles and

other shapes, . . . 48000 to 51000
* wrought plates over 36" wide, . 46000 to 50000

The modulus of elasticity of double refined bar iron
is 25,000,000 to 27,000,000.

JTONSRINC R Lo | g B e g 70000 to 100000
“ wireropes, . . . 4 « « . 90000
Lead, sheet, GENrse o e A 8300

\. _/
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STRENGTH OF MATERIALS Continued.

AYVERAGE,
Steel, . : : . - . . 65000 to 120000
Tin, cast, . é . 3 : . . . 4600
Zine, : P . v . ; : 7000 to 8000

Timber, Seasoned, and other Organic
Fiber.

Taken largely from Trantwine's pocket book (edition of 1888.)

Ash, English, . . ’ . . ¥ - 17000

*  American, . - . . g . . 16000
Beech, ¥ § y - 1 . 15000 to 18000
Birch, . : . . . : . . 15000
Cedar of Leba.non. ‘ 2 J : . : 11400

**  American, red, . z : g - . 10300
Firor Spruce, . - . . . - R 10000
Hempen Ropes, . . . . . 12000to 16000
Hickory, American, . . . . . . 11000
Mahogany, . - . . . . 8000 to 21800

Oak, American white, - . . . 10000 to 18000
Oak, European, . . - 10000 to 19800
Pine, American white, redand pitch, Memel, Riga, 10000
re s long leaf yellow, . . 12600 to 19200
Poplar, A S T e I8 : g L 7
Silk fiber, . : . . A . 3 . 52000
Walnut, black, . > s - ; 3 . 16000

Stone, Natural and Artificial, .

Brick and Cement, 3 2 : . . 280 to 300
Glass, . ; 4 7 : . . p . 9400
Slate, . - A . . i . H600 to 12800
Mortar, ordinary, : . 4 ) . X 50

A
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STRENGTH OF MATERIALS-—Continued.

Ultimate Resistance to Compression.

Metals.
AVERAGE.
Brass, cast, . . % . : . L] . 10300
gron; Lt . 5 - 5 ; . 82000 to 145000
* wrought, - A4 . . 36000 to 40000
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General Instructions to Customers Ordering
Structural Material.

Architect's and engineer's drawings and specifica-
tions are usually definite enough to enable us to execute
them without loss of time in correspondence. Small
orders from contractors and others are frequently very
indefinite in specifying just what is desired, making
correspondence necessary and often resulting in great
loss of time in shipping the material. We therefore
invite your attention to the following data which should
accompany the order:

1. Size of holes should be given, or better, the size
of bolts or rivets to be used. If same are not especially
specified, we will punch all beams and channels }3-
inch holes for i-inch rivets or bolts in webs. Flange
holes we will punch of size given in table of beams and
channels on pages 47 and 48,

2. In ordering beams to be punched for and pro-
vided with separators, state width of walls to be sup-
ported, or give width lintel should be over all after
assembling. Further, state if separator bolts are to be
used only to assemble lintel, or if some wood furring,
either on one or both sides of lintel or twin beam, has to
be fastened to beam webs by said
bolts, in which case we would add &o”
to length of bolts 2 inch or 4 inch é
respectively.

8. If beam ends are not to be No. 1
square, it would be well to disting-
uish between, mitered as per sketch
No. 1, or beveled as per sketch No,
2. Better still, to accompany same [snnannd]
with a clear sketch, giving the re-
quired angle either in degrees or in
proportion of 12 inch to x as shown
on sketch. "

4. In ordering bent beams or
kl:bm'l'm!h;. state if same are to be
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cambered as per sketch No. 3, giving besides the re-
quired length, Z, either height of camber, /%, or radius,
ror K. Further state if ends have to be cut off square
to chord, on line #,
or radial, on line m.
‘When beams or chan-
nels are to be bent
vertical to their web
as in sketch No. 4, b
or 6, similar data
should be given as
for cambered beams
or channels, but in
this case for channels -
or angles it is neces-
sary to state if web
of channel or vertical
leg of angle is to be
outside, as in sketch
No, 5 or inside as in
No. 6; further, im
case of angles of un-
equal legs, state
which leg is to be ver-
tical to curve. In
all these cases, a sim-
ple sketch will ex-
plain more than many
words. 4

5. State in each order if steel should be painted
before shipment, and if field connections are to be bolts
or rivets.
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We Manufacture the Following Articles :

Bessemer, Basic and Acid Open Hearth Steel
Blooms,

Slabs and Blllets, Beams,
Channels, Angles, Tees, Zees,
Rounds, Squares, Flats, Hexagons,
Sheets, Rectangular and Circular Plates,

Hoops and Bands,
» Chains,

-
Special Sections for Structural and
Agricultural purposes.

Tee Ralls (8 to 40 pounds per yard),

R. R. Spikes, Structural and Boller Rivets,
Boat and Barge Spikes, Cold Roll;acl_Shamng.
Squares, Hexagons, Flats, : Zees,
Angles, Finger Bars and Special Shapes.
Couplings, Hangers, Pillow B]ocks.

Pulleys, Forgings, etc.
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