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JONr. 6. LAUQHLlNa, L IMITID. 

PREFACE. 

In submitting the following tables of properties 01 
Steel Beams. Channels and other structural malenal, 
with lables of strength, etc" we caU atlention to Ihe 
'act that they are computed from recent tests and 
experiments. Although Sleel for general construction 
has been only recently Introduced, yet so rapid has 
been Its adoption thai all arctulecls and engineers 
who have kept pace with the lime appreciate Its 
advantages and adopt II for all work of any magni . 
tude in preference to wrought and ca~t i ron. rhe 
advantages are greater strength and less weight, the 
malerial can be made to required specifications and 
can be inspected al all stages of ils manufacture. 

We have discontinued makmg hon Beams and 
Channels. We regard our sections of Sttltll Beams, 
Channels. Angles. elc_. as the most desirable. being 
the result 01 our elCperience. Some of them are 
lighter sections than made by other mills. We caU 
atlention to diagrams showing details. 

We are manufacturing Steel Columns 01 various 
kinds. notably the" Larimer Column," which is one 01 
the best now on Ihe market. It has proved by lests 
made and comparison with olher Columns to be 
superior in strength, simplicity in construction. meth­
od 01 connecting. elc. 

I 
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2 .I0HIS .. LAUGHUHS, LIMITt:O. 

Preface to Second Edition. 

In this second edition of STANOARD STEEL CON· 
STRUCTION, we present standard $~ctions 01 Steet 
Beams. Channels and An<Jles. as adopted by Ihe 
American Association of Steel ManufactuftlB, Janu­
ary. 1896, and new tables of properties and safe 
loads: also standard sizes and weighls of Larimer 
Columns. with tables of properties and sale loads. 

We also prtJSent diagrams of 20 inch Beams. and 
properties nnd safe loads of 20 and 24 inch Beams: 
ulso diagrams of additional shapes and standard 
detai Is 01 rool trusses. We have adopted a different 
mtJIhod of numbering our shapes, and call aUeolion 
10 the new sy,km as shown herein. We have added 
10 our 511*1 production an ~n·hearth basic steel 
plant of large capacity. and can supply Ihese shapes 
In Open-Htlarth Steel to standard specifications. 
So $.ltisfactor!! has been our product of Soft Besse­
r'l'(:r and O~n·Hearth Steel that we have discon· 
tinued Ihe manufacture of our brands of refined iron, 
and have substituted in all our work our special 
grades of steel. Our customers, who have used Ihe 
steet in large quanti ties. are thorough ly satisfied with 
the results., 

JONES & LAUGHLINS. LIMITED. 
CH ICAGO. Ju l!!, 1896. 



JONr._ 6. LAUGHlIN_, L IMITr.O. s 

Preface to Third Edition. 

We have now added Z bars to our manufacture for 
structural purposes. 

Tables gIvIng properties and safe loads when used 
as gIrders wl11 be found In this editIon. Also tables 
giving sIzes, weights and strength of Z bar columns. 

We desire to ca11 attentlon to the varIous types of 
steel columns, which are now at the command of the 
desIgner, with illustrations of standard connections. 
For light 10aJs a single beam. many times. will answer 
a11 requirements. See page 221 for strength of beams 
used for this purpose. For heavier load! the Larimer, 
Z bar or Nurlck column can be taken, according to 
the nature of the case. 

The table on page 65, gIvIng sIzes of bearing plates, 
will be handy. 

We show. on page 187. a system of corrugated 
flooring made of bent channels. This construction 
will prove useful for a great many purposes. 

Our tables of turnbuckles, sleeve nuts, clevIses, eye 
bars and cast washers, we hope will be found con­
venient. 

Pittsburgh, July, 1898. 
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JON~. 4. LIIUGH LIN8 , LlMrT~D . 
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.lONE. 6. LAUOHLIN., LII,IIITIEO. 
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10 .ION'S " LAUGHLlNS, U""'TII:O. 

STANDARD saCTIONS, 
8T .. :L 8UI'I';8. 
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"ONES Ii. L'-'UGHI.IN_, LlMITEO. 

STANDARD SCOTIONS . 
aT.IIL BIIAM • • 

B~8. 
21 , 25.30&36 
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~ , . ' 
" . , 

';'-. , . 
! : 

'~~ ." , . , 
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14 JONr:. 6. LAUGHLINI!I LIMITl:D, 

STANDARD SEOTIONS. 
STEI!:L BEAMS. 

6 ;-1 I . 
~' - .'. 
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6 ;-14. 

FILLER BARS FOR 

LARIMER PATENT COLUMNS. 
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JONt8 &.. LAUGHLIN., LIMIrEO. 

STANDARD SECTIONS. 
STEEL CHANNELS. 

C.-I. 
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.. JON~. II. UUGHU,.., U,.ITI:O. 

'TA~OA.RD .£CTIO"'I. 
STEEL CHANNELS. 
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JONES " L ... UGHLIN., LIMITED . 
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JONII: . &. LAUGHLlNS, LlMITII: D. 

STANDARD 811:CTIONS 
STEEL Z aARI. 

Z. I 

s*----.----- I 

~", .- .---
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". . 

• " 

.--. , . . . . . 
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-3"·.---. ..1 
11.8 · 1,.g · U' •• lb .. 

i 

~ i~ 
. .? 
" : --!.-.ri; ,'M~-.r -*'": 1 .. 

:: "i u .. ----..,til ---"4 
~. ----3w-·-~ 

17.& _111.11 22.2 · 2 • • Slb •• 



JONr.:. II. LAUGt4UNS , LlMITItD. 

STANDARD SECTIONe 
STEEL Z BAAS. 
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JON':S .. LAUGHI.IN., LIMITIED. 
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J ONt. '" LAUGHLIN_, LIMITeD. 21 ' 
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JONJ;S .. L AUGHLINII, LtM f'TI:D. 
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JONEII 6. LAUGHLIN., L..,.. 'Tt.O 23 

UNEQUAL L£CCED TEE •• 
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JONES oS. LAUGHLINS, LIMIT ED 
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,JONItS .. LAUGH1-'NS, l.IMITItO. 

8PECIAL SIECTION8 0., ANCLEa 

MADE TO ORDER 

EQUAL LEOS 

STEEL. 
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SPECIAL •• OTIONS 0 .. ANOL.S 
MADI: TO OROilR 

UNEQUAL LIIOS 
STEEL. 
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JONES 6, LAUGHUNS, LlMrTt:O. 

aquAL LaCQ'l:D ANDL ••• 
lip"dll' Flpt .. cttonl 

STEIEL. 



spaCIAL SECTIONS 0 .. ANOL.' 

MADE TO ORDI:R 
8TI:I!:L. 
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lJl JOHItS • LAUGHLIN •• L1N ITIED 

CItOOVaD syan. 
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JO NE ... LAUGHLIN •• LIMITEO. 81 
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0 ~ 
3.00 1~ [1" 'r .~ 1. ~ r 
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"OH~ • .. UUGHU HS, LIMITlO. 33 
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IIIISCIU.LAHIIOUIl SHAPII • • 
STIIIIL • 

• CREEN .... R •• 
M . 23 M.'24 
-~ :....;;; 

, , 
I 

Ji ~ 
- ~ ., 

" - , , , 

M . 25 

J 
j+ 

) 
-~ , 

~. • .­N , 

<i ! 
M.26 M. 21 M.26 

, --
" , '\J' M", 'mr

..., TIj'''':' II . 1 .Ii 
-li. :£", -_ 1.26 1M. 

~, ' ., - ~ ..: , " ":_~it-", :T-"'~ • - L to 

,~ 
PLOW BEAMS. I I'''' ·1 

lell SLIDE:. 
M . 29 

M .30 M.31 M 32 CULTIVATOR 

j' ':'. !J1 ~~ i 
.",.. ~-. 1"i --- "2"" . 

PLOW H ... HOLiIII. M.35 
1.11 I ..... 

M.37 



~ONII:S a. LAUGHLlNS , UM1TE:D. 

MISCELLANEOU8 SHAPEa 
STEEL. 

M.39 

: . 
~ ----.I-I4-·: •. -i 

NIi:CK YOKE 

M.40 

l~ 
~i~to'2~"; 

TONCUE CAP 
M. 4 3 

D.7!1lbs . 
/' '>, 
. ~ 1 
~ - ... ----4- _ . _____ .. 

FENCE POST 
M.45 
.761bs \, 

HAM IE BACK 

M .4 1 
D. l lle lb •• 

~ 
~.-*~.-~ 

WACON BOX 

M.44 . 
L " 
~ '-W1O-"*'!1 

',' .. /' . 
. ~ ........ /"- ' 'F ~lk ---. ./ 

.) 
ABLE PULLIEY FILLER T 

M. 46 
6 .0 lb •• 

. ---'T 
<. i. r T 

: M . 4{1 &49 

T 
T 

: . " .. 
: .-~- I 
~'--Hr"-.. .. ... , 

PLOW BlUM 
"".85 
1.36 lb •• 

X
i""l--r , , , . 

" 1 ~ . 

: ' , 
• ..J.... 

CRIP SHOE 

M.47 
4 .0 lb •• 

"'---Il"~'-- .. 
CRIP SHOE 

r---"Mc..' ::..50'-':'T 
8.1 lb.. :;.. .. 
--"",*" ~ 

-:;-1 
I---::::;---t .. ~ 
I ........ .. *., .... .., 



M .BI 
2.116 
Ibl. 

MISCIELL..t.NIEOUS SHAPES 
STEEL. 

CHANNEl.. TIRES 

:..-.• - 1'1W=----4 

J~ ... ,"'" .. __ ~:: 
~ lb •• 
-'-. -

. I ~ ' "·., 
~ - 11,.- -: 

{i\.' _ ,,,". () M.S 
~ \ 'I :::!o IS"lb 
L 'T -i.- _____ In." --->i 

·~(r-' '''"''''h 
~ ~ m ~~·_"~'II~~: 

~_._. __ ·I'l.!. . ...: 

2.0 lb •• ~~=:$;;;;~ 

M .53 
1." lb •. 

:--- 1,","---,' 

M .05 

M.OB 
0.8-4 lb •• 

M.OO 
0.e9Ibl. 

M.IOO 
O.!I3lbl. 
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HAft'tl[aTl[ft Tift ... 
aTI:I[L. 

':I M . 8S ;""-1"': • &. ,2&lbl. 

~'; " " Ql# 
~ '.-.-'i~- .--: 

" 1 

'+$ 

1.:Z~'''''' '­M. OI 
!I.l ..... 

8.0 lb •. 

3" 
lIt: ... IX' ,. ""i7"~,;. 

M . 74 
l.ll1.a.,. -6", -

M ,73 
1.1211 1b,. 

- •• - 10:---
)Ij'J; 

-1.I~ 
M.75 
2.0Ibt. 

M.77 M . 78 },1I81bt. 

_= 2.!51bl. ~ 

f:Llf. .... 1~' ~ , 
•• 

M. 87'h.' 
'11 2 •• 6 ..... 

~ ; ?'!, 
;.,-... _ .... ..:.._ ..... ...; .... 
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.,I0~1t. " L AUGHlINS, LIII! IT~O . 

MISCELLANEOUS SHAPE8. 

HAR"'~TER SPOKEb 

." . ... .". ," " ---- ·--t----n .1-j---.--nt·-·3--·1 l 

~·r t-.---:".~ __ . _ . ___ . ' 15 .~': ______ ••••• ~-1~ 
. '" f ---- -- .--6-r--- -~-- - ----. :t£:._ --. - ...jo-- -3 '~~ , !', . .I.. I ~ , 0 j',. 

! -f!::- . : I 
~.- --~ .. - --------- - - 11'~~- - ••• - .• -- --•• _- - ~ 

RACK RAIL ." :!O Lbo . 

CUl TtV4TOft BEAM ... 
1.45 l H, 

- T- -~, 
.~: 
" ~. 

~"~~,, ~ , , , ..... 
..... ~ ... -._2 .... .'~ ___ ~ .. ' 

RACK RAIL 

." 
12.5 LI •• • 

M ',01, ", 
...... ,.::.--.!.H-.,.J-I 
: ~X·~ i '~,- : ' 
~-- - -~--..:.-.," :-'; 

, .'" 1o------.IT ---- · iI 

, , , , , 
, • J :--.. -----If· .. ·· .. , 
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8S JON!:. 10. LAVGHUN., LIMITeD • 

.. IICULA.nous SHA"" 
STI.I:I... 

M.62 

r -··········" ,··············-j 

it ' . bJ
W •. ,,,... ~ 

.... W' ! 
' f",.,M. 54>" - · · ·~::·-1-V-~----·- · ,."'.,.·M." 63 I.e!lbl. 

"''''''''.,.. - s~~ib;. '"7r- ~.tI/)'-~I""T%i' 
. . ~ I 

' ;jo 
'-__ ~. • ! ~: ••. -' .. L,c: .... ;-:-. -'. :t, 
o t--X- ... ··--"I M . 67 ~MSSII .... 

, ... . '" 

M. 66 ~ · . . . I~·· .. 

~~§ .. - I '~ "'~--­
... nlk. 

~ , 
'L .. :t 

, . '!.- ~ 

M.87 
, 8.&71b1. 

• · • • !l, · 



JONlt8 • LroUOHLIN8 , LIMITItD. .. 
COLD ROLLED. 

REAPER nnO HARVESTER FINCI!R BAR •• 
ACCURATELV FI"'ISHEO "., STRAICHTENED. 

..... ~ ... ·····r . 
! 

L-.... '*~ .. -. i ! I ;(. 
! 

:.- ..... -1U._ . .. , 

f 
.. !f 

H. 1 H. 2 ~ 

6.2 lb •. 4.211ts. ! , , , 
1o ·-· .. ·· 1 ~--···...: 

, 
0 .... "r. ..... ----l , 

~ .. - .. I '(' .. ·• .. ·"'! 

l ~ L8 H. 3 
3.1 !Its. 

0 

~ 1. . -......... -2~ •• --. 
"J ". 

I I , 
! H. 4 , 

H. 5 • 

t 2.8Ib .. a.a71111ts. 
;;. 
• , 
• . i . . ' 0 • ...... +W" ........ ~ .- ..... . '.I:*~ •.•.•• -..I 

,. 
I 

H. • • 6 

I 
! 

4 .2811ts. 

~ ~ H. 7 

i 
2.lIlbl. 

• • .. • .. · · --;..··-· .. ···'.I:·X~,··· ...... '--"-I~~ ...... , 



.. JONeS 6. L..t.UGHU .... , ll~lTco . 

COLD ROLU:O. 
RPP.RR _ nd "ARVESTER "NCIlR .".s. 

ACCURATELY 'II'IIISHED "., a TRAICHTIEH I D. 

1 "\ 

'~ 
, , , 

H.8 d H. 9 " '" '" T 2.0Ib_, I 2.311 lb., 

J 
-+.- ""~-"-' I ~ ... 1)(" ., 

'~ ,L H. 10 
:.r 1 1.8 lb., 

, . .• 
t ---- I-ifr- - ~ 

, T , , 
I , ,. H. 1 1 H. 12 

" , 2.lIlba. 3.001~. 

, , , .. .. 
r-- - ,-"'~-----.. ,. I J{'~ , 

., 
" , 

l' j 

'" H. 13 ,. " H. 14 
" , , 

T 3.01t.., 
, 

3.a Ibt. 
I , 

I 
I 

'" ~ • .. L 
i· I-%:--"~ 

, .",., , r • ---



JON~S • LAUGHLINS, l lMIT~D • " 
H.01' ROLLIID. 

RIlAPIlR ""' HAR;YESTltR ,iNCltR BARS. 

Ti
H

. 15 
'~ X' 2.88 Ib~, 

, ;; I . 
!'----.- --2~- __ ... _~ 

:.. ••• - l lo:~, 
, . 

~ ----- IX'!·--"'" , , , 
" -, , H, 18 , " , 

~ , 
H, 17 , , 2.93 Ib~. , 

" i • 
! 

3.0 lb •• , 
.. <-- , , t- ----- I~~ " -. , 

" ..L-." 
l...--.. I OW----.; 

r ..... ''1' 
H, 19 H. 20 .", 

4.34 11K. 
, 

'3. r tbtl. \; , 

~, h 
~ ..... , ..... . ~ ,- . " • , , , , , , 

I 
~ ',f hi I , .-, 

~ 
, 

~ 
r--- I ~-..; , , 

~ 
.. , Iii; 

I ' - , 
" -------I Y6~---- ·J , 

~ • : , H, 22 " : H, 21 ¥ ; ! 3.26 II ••• , 4.0Ibtl. , 
: , , - I Hot Of' Cold Rolled, 
: , ,( , , 

_. ._ .. . , . .... 



42 JONIE_ .. LAUGHLIN_. LIMITIED 

R. 1 
401bl. 

R. 2 
85 Ill • • 

=r - __ 



• 

• 

• 

~ 

IJTIUL T "AiLe. 

" --1'40 \' , 

R. 3 
'Olb,. 

J ", 
~ /" 

• '1 """ , '1''' R. 4 ~ 
25 Ibl . • \I' tJ.' 

-~ r 

-

R. 5 

., 

~ 

I 01' 
.! .\1!r 

" . 
. 'Ii • (rf 

201bl. 

I ~~ , , ---.,. , 
!Oil . 

• 

~~ 

J; " l' ':;r" 
R.8 :' 
81bl. 

" 
" 

" 

d~ 

t, ~." 
R, 7 ", 
12Ib,. 

I l>,' 

J: d'"l 
-, ,~,,~ 

•• <" 
, 

" !';, , - "--,;:,. ".--- • , ,.,. 

, 



.. 
STU:L STllltlt T "A '~ . 

~==~'''~~---~~''----~ 

1 

" • 

" 
'!!;: 10-----__ .,''-' __ -""'"'< 

From 17 lb •• 10 .IIK Ib •• p., Ylrd. 

R 11 
r.< .. ~ IOlb' .IM".·1I 

~' ,0;. "l'-, (~ 2 

':f 
"0'"' S1 lb •• to a5 11K. pt. Yard. 

---, 
From 25.4 lb •• 10 IS lin. p., y ... d • 

• " om 24M lb •• "'III lb •• p .. Ya,d. 



'. 

i/o 

JONIE. A. LAUONUN., UMITCO. 

•• 

s. 4 
"t.., pwf\. 

S. 7 
", Ibt. pw ft. • 

S. 1 0 .. 
" It...,.... It • 

s. 2 
llbe.)o.. n. 

s. 5 

lJ-tsc 3 

t=§;~ 

• S.6 u, ......... T.l. 

S. 8 ,; ls. 9 
lbo. pw fl. '" lbo. pw tt. 

S.12 
g", lb •• pw It. 



" 
JONCS ... L,c,UGHlINS, L IMITI:O. 

.. \, 13 &' S.14 8)(lbo.,., /I. 

2 : K 

." • 
, 
7s. 19 

lok,b •. pi' U. 

• 

~5 

5.18 
~lbL.,... rt, 

S. 21 
IO:I(lb •. po..- {II 

S. 24 

1041 ... ,.. .t. 
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.. JONES &. ~U(lHUN., LIMITED . 

8.ZE8 WI[ CAN FlOL1.. 

ROUNO •• SQUARE •• 

DIA.K~B. D ... Jllna. Dulin ..... 81D" S'DIl. 
lIIeREt. IKc,.,.,. bOllu. lIIellll .. IJI'CIllI'. 

7; .. II. • 1 
7, 8. I, 8. II 7 8, In " I 
8j 

" 1 81 II .. 'I II , • '. 8, I 2t !I 
" , II 2t , 
" 2t , 2, I. 
0/ 2t !I 2, II 
8j 2. • 2t , 
• 21 I. 2t II 
8j 2t tI • ,., .. 2t , 'n II 01 2t It 11 f 

" • I. 111 tI 0, 'H H " I. 8j 1/ f 11/ 10 8j 'H H " I • " I. '1. ,., 
<I 11/ No.2 11 I. .. 11 /. ,,., 
'1 11. No. S 11 
<I 11 I II. 
./ ,,., No.4 11 
4t 

" r. 11. 
'1 11. I. I, , 

11 In 
'/ 

OVAL. 
Ii, It, ti, t, 1. t, I, l. fl' f· 

HALr OVAL. 

2i, 2, It, Ii . ti, ti , 1, it f, I, I.,t, ,.,. ,. 
HALF ROUND . 

2, If, H, ti, Ii. 1, i. " ., /" I, ,." " h· 



SIZES WE CAN ROLL. 

14,12, 10, 9, 8i, 8, ) 
71, 7i, 7i, 7, Gt, 6i, 61, 
6, fi!, Iii , lif, Ii, 4i, 4t, x 
'1, :Ii, 3t, at, ai, at, 3i, 
3i, 3, 21, 21, 21 nnd 2i, 

i to 2. 

21. 2i. 2, It. I U and 11 X l, to Ii· 
I H, It. I,', amI Ii X )-, to U· 

1,'., II . 11\ and If X ,\ to 1. 
Ih, Ii and 1 X II to iI. 
i and I X t. to t· 
• X t. to t,. 
I X of. to I',· 

221 X i. 
10 X No.9 to No. 4. 

9, 8i , S, 7 •• 7i, 7, 61, 6i'l X No. II to N'o-l. 
6, Iii , 1>1. {; and 41, 
4, SI, 3t. S~. ~i. :l~ lllul :ll x No. II to 1. 
3,21.21 IUld ~I X No. 16 to f· 
21, 2f, 2i alld 2 X No. 16 to 1. 
Ii, Itl, l' nnd lU X No. 17 to f. 
I t, I I .. Ii and Ill: X No. 18 to f. 
It. lh, I! 81\\11 l .. X No. 2() to J. 
Ii , Ih. 1 nml tt X No. 20 to t. 
I 111111 U X No. 20 to J. 
I, U and I X No. 20 to f· 
f. and i X No. 20 to t· 
t X No. 17 to , . 



.lorn:. 6. LAUGHLINS, LIMITCO. 

SHEET STI[I:l •• 
( P.,trldCe a.II,e.) 

MADC ON CHILL !lOLL •. 

NO,27" " 1 
26 .... 
25 •••• 

No. 24 .... t 
23 .... r 

No. 22 .. ""1 
21. ... 
2() .••• 

No. 19 .... l 
18 .... r 

No. 17 .... 

Wldlh. Maximum 
l..eIl,lh. 

18" to 80'" ••• •••••••• • 9 feet. 

HI" to 80" ............ 8 teel. 

IS' 10 aa· ............ 10 feel. 
34' 1036· ........... 8 .. 

18" to 86" .......... . . 10 feet. 

18" to 86" ............ 10 tlll!t. 



JONC ... LAUOHLlN S, liMIT!:!). ill 

'tbielu-. Width. Tblelrn ... Width. 

Jud ... Inch ... llleh(MI. 

241040 
No. I{i No. B 41 to 42 

24 to 36 
No. 14 20 

to 44 N070r t- 18 
•• 00 16 

No. 11 & 12 .. 36 20 .... II & J( 18 .. ,., 14 
No. 10 •• 36 

to 42 22 .. ., 
I • 20 

•• 36 16 No.9 to 42 12 
to 48 

P LATE STEEL MADE ON SAND ROLLS 

" " ThickuOllll. Width. n Thlekn~. Wldlb. 

~! loeh.,.. !.nebes. 
., InchOi. Inch.,.. ,- ..... -

I. ~ 311036 I. 
2Q to 24 2., II 37 10 42 9 
25 to 30 

1::1 II 31 to S6 
{'8 •• 201 16 81 to 42 " 21 to 24 14 

-431048 i3 J( 2S to 30' 11 
49 to 50 10 31to36 9 
20 \0 24 20 81 to 42 8 
25 \0 tlO 16 7 

>< 
31 to 86 13 18 to 2() .. 
87 to 42 12 21 to 24 12 
43 to 48 

;~ " 25 1030 9 
81 to 56 

II 1 
20 to 24 18 to 20 12 
2S to SO 21 t024 9 1 25 to 00 8 

81 to REi ' 7 



.!orus .. LAUQHUHS, LIMITItO. 

MAXIMUM LENGTHS W E CAN RO LL O F S TANDARD 
S TEEL BEAM S ANO CHANNELS. 

_"IL! =I~ 

'" • • 
"11)(1 .. 

II •• ' ... ~ 

IOJL ,I, 

.,~ 

TO .. 
T& " .... 
w,~ ". 
U" " . 
o,~ 
~ .. 
11 .. .... 
Ulto.. u· 
M 
o· ". 

.1.61 ... ... .... 

.,~ 

m" •• .... 
• I ... I IJ It... •• 

N 10 " .. . " 
IlL I 1I .• I11t. N". M 

N "Zl.." ......... 
Till II:..flO Ito.. 

" "17.1\&" 
.. "20.00" 

'1 ... 1 1%'211 Ito.. 
" "14."" 
N "IT .• " 

ilL r ""lilt. 
M "u.. N 

" "14.76" 

I IL I 1.1 lbo. •••• La •• .. ... 
"MW" 

BEAMS. 

.b ....... lIlI\b~ !!-
.. 41" 

U" 

1Iu." I-.u>-:: !! 
.. IS" 

U · ...._" .. . .. . ". 
D· 

Uu. .. I,...u.~ !!-
.. 41 " 

U " .. .. 
1Iu. .. I.~h~ !!. 

" 40" 

II ..... lul(l.b .... fl. 
" 1\&" 

o· 
..... 1",-,10-"11 n. 

" ... 
U· " . 

llba. ".,.e.b...oooC ft. 

" "" .. 68" " . .... ---~ .. 68" 
" ., .. 

M" 

1IIu. .. l ..... III-: !!. 
" 10 .. 

x .... i.oqU>.-«I rt.. 
" .... .... 

x .... Mqtll..oolOrt.. 
.. 10" ... 

1Iu. .. ~II-:8~ 
M eo" ". 



l JON[. '" LAUGHLIN., LIMITI!:O 

MAXIMUM LENGTHS WE CAN ROLL OF' S TANDARD 
STEEL BEAMS AND CHANNELS_CON'T'D. 

8.cn0Jl u..u. ... 
u 
u 

151 ... C sa 
" "lIII ... .. ~ .... 

"U 

121 .. t tIU 
.. "111 

"" ". .... 
101 ... C )a .. "~ .. ~ 

"" ... 
'1 ... [IU5n,., 

.. .. 16.011 " 
"~.CIO" •. :m.oo ,. 

~ In. [ 11.= lboo, 
•• "11,111" 

.. 16-= 
"'8.'11 " •. nil ,. 

11 ... [ '.'I$lboo. 
•• "12,llII" 

"1116 
" 11.26 " 
.. 1975 " 

• IIL C 11.0 
" •• 10,' 

"IU ", ... 
.1 •. [ ... .. .. e.o 

"US 

UOIbe. 
I.,.. " 
T,IIO .. 

w~_ '"~. I.. I'l~~-"-i: '!-. ...." 
CHANNELS . 

.. u. .. ...,.. ... f\. 
.. I • 

U 
fl"" · .. 

M .... './11/1.1 .. <112 f( 
" 17" 

.5 " . 
fl" · .. 

MU.,'ellath"':g r,'; 
.. U .. 

U 

M ...... '.qt .. "':i J.~ 

• ~ • 

11.&:&. 1~'.I .. d,5 I L 
" .. .. " 

lIu,,'el\ff1'b"': t .. .. .. 



JONII:. 6. LAUGHLIN., L IMITII:O, 

METHOD OF' INCREAS IN G S ECTIONAL AREAS. 

Oark pOI'UOOII rtlPl'Mlellt tla mlDllDDID _tl"", 

aDdl.b.. bl.uk porlioue tLeadded. ....... 

No,3 

;" 

No.4 



JONES 6. LAUGML'NS, L'M'TEO. IN 

ELEMENTS OF STANDARD STEEL BEAMS. 

H --''1'" T j 
~ .• -. j ; 05 _ I_ 

.e 
• 

~ ~ § J! , Ii " 
, • • h;. , 

~~ " , ..1,. _0 
h~ h~ In5. IlIli. I~ I~ M . ""- 11I1Io 1u, o. 

f- i '- ~ 
- I- i 

100 1 2!J.I ,0,1'SI 40 ~.lJlI,O.MO , ,. 7·22ll
1
0.m 12 SG UlIfi;0.4S60,SG It U" 

OJ 00 1.14?0,1no.(%; .. Ii" _ ~1i.OOJ~.SIi:I_ .. 7 0'1S 0. 6'73 
OJ ~~.(I)) _~ 40 5.101 . '151 

OJ 6 4Il>,0.7Sfi "~ :ii;1 ,8m~ " II" . .. " 64120.«020651 S1,! U" _j! 4 ·1B)1~ -il: 6.S38r:.MII:I 
6 .~ .1iOO t.'l87 ,O.?? ---- 9 ~ HM 8,~ ,0.29 II II" '" 6 :/roO,7111 

" 
.. VJZ '8 .~0.46 31,1 U" :_ ~ 4:33OiO:290I_ ., .. 6.00l10.tro - - 2lI.Z4.1'12,O·5U

1 8 22 ·~~1 4 . U!l ,0. 0&510 'lI 2, Ii" 100 6.1921.192 :10.2514.000,0.900

1

' 
00 6.fb.lI.IDI

O
.9: 1_ ~ .'oo:r270 

-" 00 6596,0996,0 . ~ U" 
ill 6 or.J!lo.I!98, 

00 ~'" 6.-10 o.m

l 
? 11 .5 3";«rSt.r.,O.25 " U" - -- I- 15 3.66 0.2:00

1 

., 
::~ ,g:= ~ " "OO:07'F ~ 11. 2:) 1 3.575 ,0.4~~ 

" " II" . .. ~,.w, "'~ , U" .. ~I~ 3\4 
_ 12.25

1
5 530

1
0:m _ 

U .'n'S.29.i 0 006 ., ft SM,O '7Gl & 12 25;S 147 0. &51 0 Zl " ." .. G'lM0664 9 . 75S·00l1~ 

" 00 GGMi0fl66041 S Ii" .. "'''I 105 28!k10.no 

1-
., 
~I~-- 4 9.52 8:l60·SS6 0 1 , " .' 852.mO]' .. 1i ,6lSI0828 1-2:..~I~_ 1-u 00 

:~i8~i''' , if" .. U .526,0.906 
3 6.G .428,0.2Il8rl 7 1,'. , .. " 

U 3.s:lO
I
O. I70 

l 



I 

ELEMENTS OF STANDARD 
CHANNELS. 

-

STEEL 

, ~ " ,I •• ~; ,'j1 ,I, .. J" 
I n- ; t hI', ,,,,.. , .... II .. E~ In..... I DO. hi.. ,,,. In .!1 
__ -. _ -L- (- I"t -i-'--L 

.r.r. .10& 1.1 JI..'II :1 1',r.;::~IOOnao 'I 
flO m 0 \"II.'l 'I Ir.I::-fIIIO,!.:!:!I 1 1~0 .!II:I!!OrmOI!'2 I." ':"'I1!i1!.lIOOjI!etOOO'IIl" 
~O 3e&1lJ~ I 1::2I'I'~ IIIIOIII~I ' • 
::: 

1\ 4-~J 0 1-101 I II~' ~.IlIiOI'D.:,O 11 
.400" 0(0\11- ' - --1- 17------ -

~
I/l, '4100:T>M ~ ., ~OIlM II 

•S~g.'l'.O~ i'l" • 1300~ IMG' ... ·O"" " II" ,~\'" IOll>tI.>dOI:!l¥- ,~ 
II (tJIIO 110 • 'I .-j 8 01.0<1 ~'O:ul 1'" 

IS :'IO'~ I II 
... :iI ... I'I!efIr-~-l -, -1-,--
:;j aWl o lie! Ii 1Ir<)tOItO~ II 

~
" ~,..ouu:~: II" ~ '~'I""."OI'IIA· 

to !a 0.... Iii • &I.I,1-I1:IOO,IIIU I 

Il ~I~I-~_ --I -f----
_'4011'4 IIJ 7!:11 ';r.Oa7 

G . Sl I O.a:)L O :3 IIII'· ~ e~lGMO.I 01~1 h" 
III 41'14.0 ~ 1 ~ z~' ""10 '8)L 

-~~l~-~-'I-------,--
i~ ~!;g: & :1 II II e. I 110&,0 811(1 "Lld:&t '"'l OotOl O ~ I U" II 1l00 l fllll.lli1MO. 171t ,t 
11,.,.0112 I '00

1
141°1 "'I 

II I&jUIIOO!20 I 



. 
JONES &. L .. UGHUNS , LIMITED. " 

Z BAR S. 

MINIMUM AND MAXIMUM WEIGHTS AND 

DIMENSIONS OF' JONES 6. I..AUGHL'N S, LIMITED , 

t - '" 
HI .... ( " .. INCIIHII. 

/)e(:lloII !l g 1; Area (It 
No. • • Beetlon 

.s:a.= F1IInge. Web. nang&. wel~hI 
t:'OS "'" --- -

ZI I 31 6 31 15.6 4.59 
2 1 c, 31~ 6,.. 3\', 18.3 '.39 
Z 1 I 3, 61 3t 21.0 6.19 
Z5 t. 3".. '1\ 31~r 22.4 6.57 
Z5 I 31 6 31 2.'i.O 7." 
Z5 II St. 6".. 3\', 27.6 8.12 
Z5 I "i 61 "i 30.3 8.00 
Z2 ,\ 31 5 31 11.6 3.40 
Z2 I ~I'r 5,.. 3,\ 13.9 4.10 
Z2 ,,, 31 " 31 16.4 4.81 
ZG I 3t. 4/1 3,\ 17.5 b.16 
'6 Ii' 31 5 81 19.9 .... 
1:6 3,\ .,,.. 3,~ 22.2 6.52 
ZG /I ~ 5, 31 24.5 7.22 
Z3 I 

3(' • 81. 8.2 2.41 
1: 3 ~ 41. 3, 10.3 3.03 
Z3 3t, !it i'" 12.4 8.66 
2 7 ,', 8 IB.!i 8.97 
Z7 1 31. 31. 15.5 4.56 
Z7 t. ~ '1. ~ 17.6 5.16 
Z7 . • ~ 19.7 5.79 
2' I 211 211 6.7 1.87 
Z4 I. 21 ~ .. 2, 8.4 2.48 
Z' • if 21\ 10.2 8.00 
Z8 ".. f' itl 10.9 8.20 
Z8 I 211 12.5 8.69 
Z8 ".. 2, ~ 2, 14.2 4. 18 
28 I 21\ 2ft 16.0 4." 



.. '/ONI[.6. LAUGHUN., LIMlno. 

TEES. 

WEIGHT AND DI",£N510NS OF 
JONES 6. lAUGHlINS , LIMITED, TEES. 

~E SIn Ill' hUlIIu. THICKI<U. 0 .. "IITAL. .-<8 
~~ ~ m. FIance. 8,-. ...... ...... ~ & 

1"1 in. to in. to n 14.00 
n in. 10 ill. to 12.00 
TS in. to in. to " 10.40 
Tf 10.10 In.\o .", I .'" T. in. to in. to ;l: , .8S 
TO in. to in. 10 <'" 
T'I in. to m.tO u: 6.32 
TO in. to m.to b.40 
TO m.to in. lo II' 4.62 
TIO in. to in. 10 I . i 4.12 
'I'll in. to In. to I. , a.w 
1'12 in. to ill. \0 ,. ~.aa 
Tl3 ill. to III. to I. i :1.00 
T14 in.lo in.lo 

* 
2.62 

in. to m.to 1.00 
m. to in, to ~. I .~ 
in. 10 in.IO ". in. *. ,.20 

CNEQUAL LEGS . 
1'20 • in.llj in. " in. to n in. ~ in. to H 10.1 16.00 
1'2' 4. in.l4J( in. }i in. to H in. M in. to Jt in. IS.5O 
T22 " in .• " in. " in. to H in. K in. to H m. 16.00 
TOO 3" in'l4 in. K in. to I , in. K m. to h in. 12.so 
T22 J~;n. 4 m. *" in. to ~ in. K!".to U!n, '.00 
1"'" 3" m. Sin. U in.lo ill. Um.lo In. • .so 
1'2' 3M in.8 in. in. to if in. m. IO r,m. ' .00 ,.,. S in.S" in. K In. to ~ ~n. K in. 10 * In. •. .., 
1'26 3 in. SU in. ~m. to m. ~In. lo m. '.00 
"" 2M in. Ij( In in. to Ir in. in. to n in. aoo 
1'28 2Mm.2 In. If in. to U in ft in. to • in. • .so 
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SPECIAL SECTIONS Of' STEEL ANGL£S . 

EOU.II!L LEGS . 
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CAST SEPARATORS FOR BEAMS. 

Sepaniton fO~ 18 and !O" beIlma ani mMeof Ii" metal. 
8ep&r1ltoora for 6" to 15" beams are mllAe of W' metal. 

8eparBWI'I for 5" beams and under are made of ~"metal. 
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STANDARD SP ... CING AND DIMENSIONS OF" RIVET 
AND BOLT HOLES THROUGH F"LANGES OF" 

BEAMS ... NO CHANNELS AND 
CONNECTION ANGLES . 
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JONES'" LAUGHLINS, LIMITED . '" 
NOTES ON STANDARD CONNECTION ANGLES FOR 

JONES ... LAUGHLlNS, LIMITED, BEAMS. 

The Smndll.rd Connection Angles for Jones & Laughlin!!. 
i ,im:tod, Swel Be/l.llla, illustratt..>d on next page, nre 
designed for an allowed shcllring strain of 10.000 pounds 
per square inch, and 'I bearing strnin of 20,000 {)(luntb per 
square inch on rivets or bolts corresponding wllh an CJ[­

trclUa fibre stnl.in of 16,000 pounds per square ineh in the 
beRnI. '1'he minimum 91)11.n length lIt nlltlabove which the 
st.undard connectiona can be used with IIlIfety (the beam beil1A' 
loaded with its full Cl\paci~y) nro shown in the tnbies below. 
For shorter spans (tho bca.m being loa.lled with its ruti 
capacity) II(lliitiolini strength in th6 connection should be 
rull(!c. 

TABLE OF MINIMUM SPANS FOR 
JON ES ... LAUGHLlNS, LI M ITEO, STEEL BEAMS FOR 

WHICH STANDARD CONNECTION ANGLES MAY 
BE SAFELY USED WITH BEAMS LOADED 

TO THEIR FULL CAPACITY. 

Be<:lionl 
8" 'I 00 

Biz!> 1\".,,,,111 !!l[g seellon Si.w Weigh! OJ ~ol 

"' I'''' .=,: ... M ,., e"'e 
No>. UN"". fOOl. ~;g.= No. Ik>ftm. 'w' ~~.E - - ----- - - --

II 1 20 in. SO 17.0 H. Sin. 25} ' .G 
"2 20 (i[) [4.0 Ill) , " 171 7.0 
B2~ 18 M 11).0 

B a 15 so 12.6 1110 7 '" 0.0 

1\ ~I 15 ;0 12.0 BIO 7 " 15 G.G 

H ,I 15 W 11,6 BII G " "I fl.U 
1l 4 15 " 11.° IBlt 
1301 42 

0 ") G.O 
15 10.6 n, 12 40 8.6 1 13 12 , " 141 '.0 

nG 12 BI~ 7.6 1112 , " ' I 4.0 
11 7 10 " '" 10.6 R 13 -, 10, a.O 
11 7 10 ,. 9.0 

B' 9 25 9.6 IH3 , " 7, '.0 

'" , 21 8.6 
------
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JON'. do. LAUGHLIN., LIMITItD. 

BEARING PLATES FOR BEAMS AND CHANNELS 

ON BRICK OR MASONRY . 

liIu:ol' 

BRAMS on 

CUANlIKL . 

, 
; 
~ H U H 01' ,: 

SA"" BEARING VAL­
UKS IN TONa !'(lit 

PI,ATQ RKSTINO ON 

~ BRAKING ~ , . 
~ p'AT~a. ~ o · ....;.... t 
; ~.... E.... (..." 'E" 
•
.. e'~ ~'(: o . 
... <::!:l ;!!;:: " 

----1--:::+-:---:---1""11>.<. _0_ _ • 

3"."'"&" S' 6'XS'XW 4 18 

" 

. 2.7 4.5 
S'X6'X~' ,) 

---I 1---
7' & S' 

9 ' & 10' 

8" 
8" 

S'xS'x~' 

S' XS 'X}(' I~ 3.2 

S' S'X I2'XW 14 

'.8 8.0 

7.2 12.0 '.8 S' S'X 12'xW 20 
---I~ ----

12' IZ'XI2'XW 2{) 
3l.blbs. 12' 12' X12'X¥' 31 

12" 7.2 10.S 18.0 

12' 40 Ills. 12' I'J'x I6"XV' 41 &Q&W - • U ~ ~ 
42 1bs. 12' 12 'X 16'x I ' M 

--'-'='-I--Icc----c:---I-::: ---
Ib' 12' 12 'X IS'X}(,46 to.S 162 27.0 

6O&801bs·12' 12'X lS'X I ' 61 . 

IS' 20' 

"" 16' W'xlS'xl' 73 12.S 19.2 32.0 

Aoove bell.rinl{ vnh .. ey are baied on Ihe foUow;n" table, 
A1lowllble lORd on brick work, 100 Ib p<'t IMlunre inch. 

.. " " lit nl8M work, 1M 1b" " " 
" "masont)'. 2M Ito " " " 

UIO \he lhielce. " ISUI for bearin .. valnol ucoo<iing tho.e liven 
unde. oommon brick work. 

When end reaction eltcO(lds the nho1'o .nf~ hea.lng "alul!!!, 1)18-
clal plll.l.eI wm b& pro.ided. 2O" lJId1~ bcan1lwlll nlnallt reqlliUl 
apecial calewatioul. 
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LARIMER COLUMNS. 

STEEL. 
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JONES AND LAUCHLINS. LIMITED. 
PITTS BURCH - CHICACD. 

SiTEEL CONSTRUCTION 
SHOWINi; 

FIf'l ( PROO FING ••• CONNECT IONS 

FOR L ARIM!:R PATeNT COLUMN 
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JONU~ 4. LAUGHLINa, LIMITED. 

L ARIt.1En COLUMN. 
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OONNIlCTIONIi "'OR LARIM.R COLUM NS. 
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JON!:. 6. LAUGHLIN., LIMITEO. 

CONNeCTIONS FOR JONES 6. LAUGHLINS, LTD., 
STANDARD z-aAR COLUMNS . 

The Inlmbt!r of um. 1",1;",,100 ,U.II"t~ II", rnd ' ''"rlIMl of load on 
boanuI, ror rohlJluu or r.' ,nUUlllUld .b.n .. for t· 

metal redllce thorn bl' ~ lIO.oeut. 
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DETAILS OF SPLICES AND CONNlCTIONS FOR 
I BEAMS TO Z BAR COLUMNS . 
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JON[. & LAUGHLIN. , L.,.'T[O. 

DETAILS OF SPLICES AND CON NECTIONS FOA 
BENT CHANNEL COLUMNS . 
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SY/oIBOl1CAL SHAIffilG AND CellORS. 
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CENERAL DETAILS OF FLOORS AND CONNECTIONS. 
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Fig.9 
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JONIt. 4. LAUGHLIN •• l.IMITItD . 

GENUIAL NOTES ON FLOORS AND FIRE 
PROOFI NG. 

"""'U. 
}~x"'mplos of Girders tlm1 Joists and Ulelr conneetion~ 

u they mo.t commonly noc::ur, ani Bbowu on page 81. 
Fli" 1,2 and •• all hough we oecwonally have C&SeII wbenl 
II ["rgo beam frames into tlsmaUcr i.lcftrn, u In ~'ig. 3. [n 
order to get the n~y 5trcn~th in Mltli tI case ns tiLis, 
the most I'lmple method j., t.o use A loIirrup u thown. Gin'l. 
en consisting of two or ID()fe bMmllllHle by 8i,I<'. as in ,,'jg . 
•• sbould bo eonnreted by means of C48t. !tOOII IICpllralol"S, 
uJing eiloll<'r 1·boIt RpIlrat.on or 2-bolt IItpanlnl\O., according 
t.o tho ,i_of the brAms. TIil!lle k'pA",lors in a DleMure hold 
in IMlIltion the coIDpr'l'tiSion l1an~ 01 the bealOB, prel'ellting 
skle de.l1ectlofll or buckling, They allO unite the hro beams 
and C&UM them to ACt in Ilnilon R8 regards .,erUeat de8e<:tion. 
It I, beller t.o hl\l'o the I5ellarators rlell!' the '1IIil)()rts and 
sJ*fd &I. regular intervals of from 3 to II feet. l'ull of 
separa.tors ti re shown on page 81. Figa. oS and 6. For 
weights 01 ICparators for different sizet of !.Jeluns, see IlClgo61. 

"'[gil. t, 2, 8 and" show dilTertnt meth(Mls of framing 
jolSu Into girdert'<o Figs. 1 and 2 I't'pretent the joist f",med 
iuto aiugle giNl~nI. with standard angle connootIOn!, nush 
f.itber top or ool((lm u the case may lle. In lIIls cue the 
gin'len al'll (If a ~ter depth tban lhe joisl~. Fig. 4 repre­
eent.s joist fl'1lmed into double girden, nllllh top and bottom. 

In lIIis CUI" the j"u;tsare of the alOe dt'plh M thegirden. 
oonneetiO'lI being made as hdol'll with standard conne(!tion 
angles. Fig. 3 I'Cpresent!! a large beam fl'l\lul'(\ into alunaller 
bellm, or a beam of leu depth. reinf~ ... Ith a stirrup as 
upJained aoove, Joist or door beams should be placed 
about 6 or 0 foot eenter to oonter. 

l uformation n'ganling standard bill'S of eonnection augles 
for lIIe different aims or bearD! are gil'ell on l>agcs63 and 64, 
Tho anellora shown lire on the wall end of the beams lind 
are imbedde!l In the stone or brick work, thllS ticinl:' wallll 
~ther. Tie rodt Il!fd f(lr 11001' beam! are usually made 
or iron !-Ineb in diameter, lind ,bould be spaced 5 or 6 teet 
.port. 



..I0NtS &. LAUGHLIN. , LIMITtO. " 
' I&E puoorlSG. 

During the last decade great impro\'emenls han been 
nHule in the methods and materlab employed tor the inte. 
rior oon~tructioll of buildings; espooially Is this the cn.se in 
floor an'h IIlIing ootwe<on tile lil.nlctuml l!le<ol frame de­
fl¢fibcd &b()\'e . A lew )'et\1'9 IIgo brick arches Ilnd oorru­
gated. iron /lmi COI1CI'I!I.O lirches Inro unh'ersally used where 
llreproof filling Willi dl"!oin.od. The.se $1~lellls wen! deemed 
~uitllblo 80 Inug 11$ bulldill~ were erected of onlill&ry 
heights. but on aeoount ot their weight were necessarily 
di9C/lrued upon tho advcnt of tho high building erll. 

The mO!lt mOokrn system IInw in use for lloor arch con­
~Iruction oonsi~UI ot 11,,110'" firo clay or porous t ile dl'!figned 
ill \·"riOlll formli And hllil in phwt' b('twl"('n stt",1 benln,. 

'l"he P ioneer I~iro Proof {"on~lru('lio!l Company 01 ChiCllgo 
.... ue amollg the IIl'9t io IntrnlIK'O the hollow humed clay 
methOlls of floor oonstnletl')II, 1111<1 we lire indebted to them 
for the dt8Cription of the \"II.rious metJl()(b~hoWII by the iIIu&­
tnltiOIlS on ~ ii a nd 80. The best 'ymm o( arcb for a 
giyen Imilding Cj4n only he determined by the the conditions 
thllt may uist, AmI as the aim &lId form of tho ~tructl1l'(l, IIlJ 

well also AS the IltIl"j)Ol!(l of UlIe, ha.-e an im(lQrtaut bearing 
upon the deta.iI~ of tho 6"" proofing, it is only attempted 
ilerein to drscribe fI. few of the more rllCt'nt fonns of Doors 
constructed without recommending any 8JlOCifio one. 

On page 79, Frg. 1 is an isornetriCj4\ \'iow of the most 
!no.tern 'onn of floor areh, gellerally keown IWI tho " end 
:-!'\;tion Areh." The &eparate lilH In IMs arch are ~t with 
rrulilll JOlnUl; the tile resting UpOIi the beam hllll itl;! perfor­
atlon.5 r uenlllg pIlrAliel wllh the beIluU'. but.n the Inter­
medIate tilo hJl, l'o their hollows rllnning at right angles to 
the beam, tbu8 placing each 5t'('tionlll Inch of the tile in 
{'Omprossion, alld by this mennl making it ~iblll to 
obtam thoma:lImllm amonnt of strength witb tho minimllm 
a/Dount of materiAl. The liletJ in this IlN'h, bc:ing molded 
M nearly II.S poi'Iiible ill t ho fonn of a beam, Ire then!by 
gn'tLlly strengthened, &lId whell set in place in UUI building 
the top and bottom proj('('tions. or .. a.oboes," when in oon­
tact, admit the pA.~~llIg through of tbf\ lie rode in t he cavity 
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fOl'"med ~twl'8n the ftan~, lI'ithl)ut nOOf'll"ltabng the cut.­
tillg of \unjlitllllint.t '11"('1.., lU'ufti in lht! I~ mndern form or 
IIr...!) .lio .. 'u in Fig. 2. Jo.'uor Ardlt,. an' gtllcralll de!'i!!ned 
10 Illl the ~JlIW;'fI belweni the lll-am" til within one inch 01 
Lht' 1011, aml ~re lOt 0110 IIl<'h i""jow til" ""nlt.!l, thu. Allowing 
thl.' jw,W'1II 1I1111,1Ce of lho 1)('&111 1<) h. pffllA!<-t(l(i from 81'8 hT 
" "I_III lilt," oue inch lhkk. heM :o«'ul't·ly in plnce bl the 
V .~h8 1X'<.1 "rojootlon of the" Itbnll1lt-nl" tile 011 <'Mh liilio 
of Ihl' be4l.m. Tho "I'n<i l-I'(".li<>Il" 81\·h i~ 11111(\(' fur lilly 
~ito~1 00a1li Ull to ItJ-lrlt'h. StuJUIti" 2O-iudl lK'arn b,' u;;«l, 
thl- al)ullllf'ul I.i~ IU'f! runnl'tl to ,,"il tho naugt' (If the 
lwam. Alilill>\' &-hll'h ~I)/\(.oe '1\1111 the 1"11 of Ihl' ",.,h to the 
lop "r th" OO·in(:h 1,,'1\111 it 1/"-11 nll,,\w ""ith " light bollo.,,· 
nll.t ftllin¥ Iiif'. Il i8 diml"ult to dctenrnllO thl' lnon 
1'(~>nounClllllerth (If I_III tllr noor ool1_Lnlclion unletllaUlhe 
dala ur the ('~i~tinl' ooll,litioliS lie al haud. With tho fioor 
ut-h filling. how\'lw, iL ill ~nl'rAlly ,l('f('lllal that trom 
O·inch 10 Jr..iUth d«,1' oo.lU~ J,:h-e Ihl' 1J,..1!t l't'fIuh.l!. 'fhe 
~l1n l1 ot thll 0001' IIrciJ(1I 'WCh!l!Ar!l)' l!lTy 1ICC0niil1g to the 
rrnml lllf of the ~tool work. It i~ nut IInC01l)11I01I in Ilraclkoc 
..... Iwro 11111 " .... n,1 !Clellon "lIrd, i~ U"ll,1 W set Ihe I$Itllle ill 
I,IAN bet ..... N'1I bel\m~ 81011oW Iff 0" rrom oonh·r t.o ceuter, 
though thit ~Jlan Ih/mltt he ,""'1-pt~1 M tho malimnm (or 
AI'\;Iies 12Ind'~ in depth or mol\' only. 

A grelt rnany teiU hafo beo,·n m .. lc M to Itl'eogth of bolo 
low tllo Ar(lht'fl, both by .till loao1 Ind fllliug of heayy 
weigbts, loti III every I'&IIe thl' "eml ..... tloll" lIIethod has 
delll"l!).~traled III g~ller effidency al'er Ihl' okler 1If5~. 
The u.fllal 11~lmer of kUing tile arth~ ill by the lL.<c! of . 
portallie ~Illfololll formf'd of 2Xto plank. supported under· 
nelllh by "center Mnllgl!no," which in turD are etlrried by 
bolt. Illtaehtd to croee plectll I"ftIlillg on the top!l of the 
beams. Arter lhc tile arciJC'1 hne beell .. 1 in Clemcnt mor· 
tar for Ihirty·~h; hour.!, the (lI'oUor .. rrolding ill nmonld 
ami tho tope of tho Ilrches are lhen filled In with ccmCllt 
concrete to the rtquired ICTC!. 2X4 wooden lleepen being 
bedded in the oonC!l'f!t.e tolllJOnl nailing lurface ((II' the wood 
.ll.ooringi or it marble or mOMle .II.ooring !. rtquired, the 
wood Itripe are omltt.etl. 
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Fig. 2 ilIustrn.teli Mn ft\'emgo of the old F~yle method or 
tloor arch eonlllrlletion. Thi! !ylltern luIS beell cxwn~i\'ely 

1I11Od. lIud with ,,-enerally fIAltar,IeWr)" n'Sults. llll IIJllllica­
lion ill idcnlieul with the tiCl!Cril)tion gh'cu for Fig'. 1, lIut 
II/!Ithe bollo\O~ in all tho tile!! forming the arch rull pMraUcl 
with tho bellrn~. lIot o\'C.rtwenty.tln.' per cent. of I hI! l;('ctionai 
lut'a of elleh til(l ill in eQlIlIIJ'('SIIion. Hence, to olllnin tho 
rt"1uired slrenj.:'th for lhll IOlld'! inll'o"f'tl, it is n~.'!sMy to 
iucrease lhe IhiloknClli! of tho Willi IIml 8hell of the tilo, 
thu.'! inCl"ellSillg itll wl'ight. A corupreb"n~iI'6 I'x,unplo or 
the rel,.U,·o IItl1'uJ.,'lh of tha" eud I)'stern," as ('OII1IIl1"~d with 
the older mel/IOIb. would bo clearly iIlu~trnll'd by IIPIII),ing 
a prtlSllure "/,011 1111 I'~'g CIIt\WiliC or upon ita ~id('~, 

Tablo of weight.i:l, cle" for wniolU sizes of Firt'l'root 
Floor Arches; 

~Iullll\lln Safe \1'''1/:111 1"" 
bpan. ::;qna", ~'OOI, 

~pth of An':h. l>eooerlptlon. 

7-inch. Rtnutllll'd. /')' 0" 23 ]lOnnti.'!. 
8-inch. ij' 0" 29 " 
9-inch. End Section, 7' 0" 2.., " 

12·inch. " 10' 0" "" .. 
Iii-inch. .. .. 11 ' 0" " 

.. 
5·inch. Segment. 16' 0" '" 

.. 
G-illCh. .. 20' 0" .. 

The weight!! gh'en aoove tl0 not include tho conerew 1111· 
ing on lop of archt'!!_ The safe ~JlIIIl given tor segment 
a.rchea eQntemplnlcs a rise of not less than 1. inch to tho 
foot run. Should II gt'CIItcr riBfI be permi8S/lhle tllO Spall 

could be increased proportiona~ly. 
to~ig. 8 iIlustmt.e1! a hollow tllo Ilrch betwC(!n bellms with 

II segment lIOf1It nnd nat top, This form of arch hilI lIcen 
extenSively used in brcweriee, WArehouses, etc" where lhe 
nocess:ity for II le ... el ceiling did not uin. 

l'ig. 4 rcpl'e!Cnt. a segmut hollow tile arcb act in place 
between beams spaced 18 toot from center to center. The 
tiles forming lhis IIrch are 6"X6" aqullta with ou18ido shell 
t-inch thic.k. and center web ,-inch thiok. This form 01 



arcb ()!IIIIt. J!'tII than the Jht. sYl'itmlllhown In 'Pip. 1 .00 2, 
en:~ling u it d~ a oonsiderahle .fing In ,tttl hearne. 
Its U. 1$1)f'('<.ming Gf'oend f(or .arehOUltS, m.J~ OO\Loes and 
abo om,"O 'iro,-lure!!, !llthough gt"tat CAn! Is n('C1'!I8&ry in the 
arrallgt'IH('nt (,t lucollraming to IInticil'flle the thruat by the 
prop(!r d!~lriblilion of tie rods. 

fi g. 6 Ibow~ In det!!.!! the niJulmOllt I)ieee complct4':ly 
luclO/duK tho 1t«!1 boenm, I.Il!JO the <.'onerele fillin g in 
IUUluehl" cored out "'hh ml'Ulliio COI'H to lighten the 
1I"e!gllt of tho noor; th" wood I'lrilltlare .ho'Kn embedded in 
the ~'IWI'f'I('. Ame &5 de.ctibed .l.N..n'. 
~m('lIt an-h • ., t.he sizes d-.-rib .. ,) 10.\'0 lll'('l1 built of 

tI ·in,'h lile with. ,,>&11 of 18 f('('t, I!a\-ing U hK'ilt'S ri..e in 
the C!f'llttr, an,1 It'::<tOO to eany SOl) IIOUII,!t per root. with 
i'atto,., ot Iil: rfJr ,.t"t!'. St'gDlt'nt 11'1'118 of a;·io,·b IUJd 
4·irK!h Ihk-II: tile al1' II3C.'d for smaller apIIlllI. ami elf.-ct con • 
• idl'",1IIo .vlng whtn slevel ceiling la not ·nlilii. 

Fig. 6 .hows method of fire proofing A b;,ol\U\ or girder 
bum In A floor Um~ Ilrojects below 11111 eclHng Iinll. When 
desired ~JX'<!ill\ formed tile c(ln be m/ll1o to lui t t ho oulline 
required for ornllmcutal COrui<:efl, 1'1('. 

On IIII~ 80, Pigtl. 1;;, 10 1111<1 17 lJIu~lrato linglo and 
(\01110\(' i",lAted "eel ~n1el'fl incJ"!OI't1 wllh fll'l.' I'rounng m.a­
terial, an,1 "nL~hoo out to the pla~t"r lint>. On _me pagt'. 

"~i!f' 0 lllu..t1'1l1bJ m~lbod of cOII._trurting manq,rd (lr nat 
nr..·JlI'IJI'{ rools. For Iha PO'l-O!Ie t~ of tll. requi red 
.. eight are t18I'd, &,*"«1 18 inchf'S (rum t'tllt .. r to center. 
Between the 1.1.", hollow tilt'S 1~"XI8" art! bo>dded in 
C('mtnt mortar and )rlt. ready (or Ih .. weathering. On 
steep pltehoo and IlIlUlNlrd roofs tl,e POI'I)U& tll('1laro prefer­
able, lUI thl' tho l!l.te~ or rounng tile~ enll be nlliled dil"eCtiy 
to 11m Illme. Pig. 10 iIlllstrllU!s " fireproof ('('ilillg con. 
struewd by a l'Ornbluntion ot steel nud Ulo. Tho mllin 
SUPI)(lfUi lire oon~lrucled o( 8X3 1I1I1l'1C't Ip!I("Ild. all: teet 
(rom center to Denter, punchod at I'I'gulAr IIIU!rvaiJJ DC 
}2·inch DtUU!I"I!. T;ith triangular holts of IUlIlcient tiu to 
permit I"Xl" t('tI ~g through lbe arno. The 
SXS ugl" are supported by rods of the nqulred length 
from the roof ra(ten at intervals of 8 t~. Arter the 

, . 
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I"X I" t!'e.~ are !let in place, *-incb thick nat tiles with 
grooved edges are.!let in plaoo ootween 8me amllhe under 
l urfROelcft NAlly for the receipt or the plaster. This fonn 
of fireproof L-eiling i~ lIumciently ~trong to i.N!flT the weight 
of 1\ mall, I)ut shoul<llIot be used lr required to ClITTy nny­
thing but its 0'11'11 wdghl. 

Fig. 11 8ho'KS tee!! anti lilo OOllstnletion mit«1 for ceil­
iogtl or altic flool"8 of fireproof buiWings. The tees an 
5pMced 16 inchn from center to center, 8·inch thick tiles 
being 1~lded between S/l.mc; tho !!Onlls of tho tees ani 
protected with B slsh of tile A thin OOIIt of cement morlar 
SJl~ upon the tops of the lile lea'-es II. finished 6I1 r(.II('(' 
lIuilllol,ie for Itti(' floor. Fig!. 12, 13 lind 14 iJlU.5tl'llte three 
different forms of fireproof covering 1I1lplied to Larimer', 
Patent Steel Columns. ThC5C Well are molded to Buit. any 
silAl or form of column uml ll.re secured to cach other with 
steel clalUllS, AmI kI thel column "ilh suiUlblo fasteniog!!. 
Any (onn of ste.fol column eAn be. f1rcl'roufed ill A like mAn­
lier. 

By fireproofing the 1 .. llrimer column as shown, It. channel 
or ducl beLll'oeil tho column And Weil:! formed, thus allow­
ing a.ffil)IC!p&06 for alll'il'es, etc., (0 be eArned up through 
the building without increuing the ut.erior dimen~iOIl3 of 
tho column. 

Figs. 7 lind 8 show an isomclnClI1 \'iell' nmi plan ot hollow 
tile p4rlitioll. These tiles lire mallufaetured from 2 to 6 
inches thick, and ani 12 inchCII lI]uare. They are laid in 
place in Cf!ment marlar, joints being reguluJy broken in 
every OOUM. Steel clall\rn arc used to tie the Ules tog\'lther 
whenever the walls fU"C ot unUBual heights. 

I 
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In addilion to the well-known Ir~teml of terra coua 
and hollow tile construction, we show on the lollowil1l; 
pages examples of One of the SI;Ulllard 1)'~tcm5 of C(lll­
crete cOllstruction and diffctcUl 111I:lhod, of bllildlllJ:: 
fire proof l'Iarlil1(>1I1 under what is known all the ex­
panded metal system of fire proofing. This system is 
well hc)'nnd thcexpl:rimentnl stage,h:wing been III1C1I 
ill dilTcrtlit claMes of huildill~s upwards of 8 years in 
different rities of lhe United Slales, 

Page 8"J, figure I. shows a method of C(lllstruclion 
where the Ooor hearns are disl.ensctl with and hr.-v), 
channt'! ,ronsluh!mutcd in thtt, Ilead. Thl~ chanllcl 
irons arcsllrung in arch (orm (rum girder III girder and 
are spacCt @,cncr.lllyaboutfourfeelonCeUlns. 

Concrete II filled on top of th~channd, by m~ans(lr 
c~ntering and over the whole .strll' ture i~. then I'Lld a 
plate of concrcte of the retlUHI,.'<I tlu"knc~5, III whicb ale 
Imbedded sheets of expanded metal. 

The cut shows the con~truction very clr:\tly. 
t-I~ure II is in all respects similar to li;:ure I, ~ce:» 

that the channd :\rch~s arc left OUt and the Ooor beams • 
arc spaced from {) fcet to 8 feet on centers. 

One half of the cut showl tbe method of Ooor con· • 
st ruclion givini; panelled ceiling effect and is the 1)'pC 
generally lI~ed 111 warehouses where Oat eel lings are not 
especially required. 

The oilier b .... tf of the cut shows the method of con­
strucllol1 to gIve flat ceiling effect. This i. accomplish­
ed by attachlllj:' small channel or allgle irons spa.ced 
12 inches to 16 mchce on ceoten to the bonom of the 
beam ., .. ilh malleable iron clamp. to _hicb the expanded 
metal lathing IS attached with number 19 an!lealed wne, 
the space between Ihe ceihng and the floor plate being 
used to cOllceal the pipes, speaking tube~, and electric 
wires. This method IS generally used for office and 
public buildings, schools, etc. 

ThIS system can be made to carry almost any weight 
that may be imposed upon it by simplr using a thicker 
concrele IlJ:!.Ie and a hcavier form 0 expanded 111Cla1. 
The usual r~uirement for a warebouse Io. ... d to carry 
2.'",0 pounds live load would be a plate" inches Ihick 
witb one Iheet of number 10 gauge, 3 inch nlesh ex­
panded metal. 

Figure 111 shows the common type of floor used in 
apartment ho\1.5f: ,office bUlldmgs, etc. 

This system is gene1'llily used where f) inch to '1 inch 
beams ale used spaced about 4. feet on centers. 
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T hii is a very economical system as it gives a flat 
ceilingeff«:t without the additional expense of furring 
and la thing. 

T his system may be used on floors where not more 
than ISO_pounds per square foot, live load is re<]uired. 

Page !Sa, figure IV, sho ..... s a very light and economical 
methOd of construction for partitions. 

The studding is made with two bars of light .:I.ngle irons 
riv~led togeth~r with pieces of slrap iron every 2 or U 
fee t and expanded metallathinlj' tied on heth sides with 
nnnealed wire. This affords an aI r space of 8 or 4 inches. 
depending upon the width of the partitions. in which the 
p' l)iug may be concealed as shown In the cut. 

t has a unique advantage. possesscd by no otllcr 
partitIon, in the fact tha t the pipes may be run eiltH:r 
vertically or horizontally, as may be deSIred. 

Another advantage possessed by this Imrtition is the 
ract that it may he plastered with common mortar, the 
frame work being made vcry ri~id and stilT. 

F igure V sh~~s detai l of frammg afOund door openings 
fo r Ihese partLtlonS. 

Figu rc V I shows the well-known type of solid partition 
which has been in use throughout the U. S. for the past 
7 or 9 years. 

T his partition is so ..... ell an(\ favorable kllo"'n that no 
explanation is neCI$S"ry further than 10 5.,,), that the 
siudding is made of li/{hl channel or an~le irons, gener­
ally)( of an inch. set about IG inches on centers, on one 
5ide of ",hich expanded metal lathing is sccurely tied. 

It is then plastered on both sides ..... ith anyone of the 
patent hard nrOI1:lr! to a total thickness of 1,l1lo 2 inches. 

Figure VIII sholl's:l. method of fire llroofing Larimer 
columns. 
An~le iron upriJ::h ts are placed at each corner :lrld ex­

panded nrela l lathin/{ is then bent around ami secu rely 
tle<l. Plastering is then applied in the usu:ll "mnner. 

Figu.re IX shows the method of fire proofing Z bar 
columns. 

In this method a double ai r space is secured which is 
cOllsidered prefer:lhle hy many r.rominent engmeers. 
T his method maybe employed on .. ,rimer columns also. 

Figure X shows the method oC fire prooling round 
C:lst U OII columns. 

T he la thing in this case is t ied on as tightly as possible 
to the column, the peculiar shape of Ihe .!Llr:l.nds gi\·ing it 
ample set-off so that mOrtar will be securely keyed on 
the hack. 
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GIRDE:AS IN BUILDINGS. 

In tho dt!!!ign or a building cases Ina1 occur ...... uo a 
single Ik'am Oirol'r.i11 not Il.Ils.er. It mlly be found de­
sirable to increue the lanl:,'1.h5 of tho 81>"111 to all LO n!liuC'e 
thll l1umlX' r of ,ujlportlng columns to " minimum, or, it 
often OC('UI1l, Ihllt. hl'lwy con<:entrntel.1 10Mb, .uah fill v"ults, 
uritk WllII~, cU!. , will Jt.mler single beam Il"lnien inaUeqllale. 
" ari()u~ ,(.orms of ginlars may be used in such 1:a!e£I. Where 
'he ends of lhe glnlf-rs rest upOIl the ... 11, bearing plat.es 
I>hnuld bo u!ed to tlblribute the pn!!'4lure O1'er a greatar Rur­
!nee, antI thereby prevent tho crushing of the material in 
the .. all wrt('tly under the ginJer. 

The .1I0wed pT't!SSure ptr $Quare roo' for brick work 
.hould not oxOOei.l 'IX tons, and lor stone twelve to t"'enty 
Ions. a«oroing to its chan\cter. 

Jo~or .paning OIl(!lIings in brkk .. alls, ginlers eompoeed 
of two or lIl"te I ·i)Mm8 connected by bolu and 8eparator!l 
li te mOlit commonly nscd. 

Tho probti.ble line of rupture ..... here tho bricks ha\'O been 
laid regularly. i f Ihe girders should fail, will be found 10 be 
in.!ide the . idea of an isosceles triangle, .. hOllO t.ee i! the 
~llIln. amI _ hole height is one thinl 01 the 8pan. In order 
to be entirely on the Nfe sith>, the weight of "'aU bet.een 
vertical lines directl! over tbe girder for a h..!gllt equal to 
that of the triangle U! frequl!ntly adopted AI Ihe l.d to be 
carried. It Ihoultl be noted, IIOWIWH, (hilt lor green walls, 
o r walla h"\'ing opE-niDp. thi, rule does not apl)ly. 

Plat'lng lhe weight 01 brick work at 112 lb/!. per cubic 
foot, the weights for suporllcial toot for dilfol:l'!nt ",alb are 
na tollow!: 

Fur D" 11'1\1\ &I lbl!. 

" 13" " 12' " .. 18" .. '08 " 
" 22" .. ,., .. .. 26" ,. ... .. 
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EXPLANATION OF' TABLES . 

JONES 5. LAUGHLlNS, LIM ITED , SECTIONS. 

These tables have been in most cases calcula ted for 
the lightest weights 10 which each section can be rolled. 
Heavier weigbts can be rolled in the same g rooves hy 
separatmg the rolls, but tney are not kept in stock, and 
can oniy be obtained by special rolling. 

The tables on pages 98 to 117, for Beams and Chan· 
nels,give the loads which a Beam or Channel will C:lrry 
safely (distributed uniformly over its length) fOf Ihe 
'!istances between supports indicated. These loads in· 
clude the weight of the Beam or Channel , wbich must be 
deducted in order to arrive allhe net load which the Hearn 
or Channel will carry. On pages 119 to 12'2, and 188 to 
202 will also be found the safe loads fo r other seclion7 
and girders. 

T he values given a rc based on a maximum fibre 
strain of 16,000 Ibs. per square inch for Bealllsand Chan· 
nels , while,for other shapes, 1:::,000 lbs. has been used. 

It has been assumed in these tables that p roper pro­
vision is made {or p revent iug the compression flang es of 
the Beams from deflecting sideways. They should be 
held in position at distances not exceeding twe~,ty times 
the width of the flange, otherwise the strain allowed 
should be rcduced as per table, page 96. 

In some instanC6!l deftootion, rather than absolutQ 
slrcllgth, may become the governillg oonsideralioll in 
determining the size of beam to 00 used. For Beams 
('.arrying plllStctoll ceilings, l or cxample, it has been found 
by pra.cticaitcsts that , if the {leflootion cxoeeds lh of the 
distance betwoon sup]lorts, or iii of an inch per foot of he 
uLstr.:ltXl, there is dnnger or the (.-eiling cracking. rhis 
limit is in!lieat.cd in the rQ!!owing tables by cross LinCII, 
beyond whicb the Beams shonhlllot be used, if intended to 
entry plAStered ooiling~, unless the ,~lIo\\"al!le loads gi1"~D in 
the tnllies are reduced . There is nn element of !;afcty 'dot 
taken into Rccount in the tfihl Cl", viz., the flld thnt the dcml 
load of the !lOOt is carrioo by the BeIlIUS before the piaster is 



.. 
appll.u ; oon...;.equenlly. onll the deflection due to the Ii.,., 
load is liable to C-Il.'M' damage to the "Iuter. The following 
method eaR be uJlflli to obtain th.~ ~Iuood load.: 

J/IIl1lpi!l tAe lood git'e" immtdj"My abo(lf 1M tnIM 
li~ by til, "11If'~ 0/ Ih~ CUNUIJOlldi"fJ Ifptm. (IIId dj~;dt by 
the 11'114«,.. 0/ tfo~ rf'JrJirtd lipan: 1M rtfl,lt unlt be t~ 
reqllllYd load. Sn nampl. IlIon F'fP !A". 

A tablo of tl~nN'liQn of Jane!! & Lftughlills, Umiled. 
IJ()CtiOlllll I. ginn on page 91. It IIUlY Jo,'1'Ul'r'll1y Ue IUIIIllrned, 
both lor I'I)lIt~1 "ml builL J3clllUlI, tJmt. tho abo\'o limit is not 
tx~ll't.1 .... long as tho depth of the Ikm.m is not 1_ than 
n of the I.!i!ll.a.nee bel1lreen lUpJlorU (J inch per fOOL). 

In"MoUth as the carrying capacity or nea/us in('rea.w8 
lafl,'1!ll with their (tepth. ami it is thrl'(·fore orono/niColll to 
1I!<1l the A'~.1C!>t depth of Ilearll oon~i~umt ,,-ith tho other 
cun.lilion! to .bieh it is necessary to conform (as clear 
height. elc.), the abonl cases of utrelDe denoetion will 
rarely be meL with in Ill'lloCtico, 

As tho dc.nection of IWIUfl9 is not v~ry uniform either 
in Iron or Strel, tho qucstion or tho rchL~ive dcUre~ion or 
rron aud Slt'l'l Beams CAn ho tlooitled only from tho ILve.rago 
r(lliliu of IL 1&rf,'tI number of tNL~, Such e.xperimenUi I.!I 

have loeen mAliI', though iw'uffi(!icnt In number 10 be oem­
c]ush'I', IndlCfoM that a. Steel Ream will dl'nect sli,ghtly less 
tillm an Iron Beam 01 the !l.1U\a 1K'Cil0n, tmdcr the same 
load. In about Ihe inn!r.ie ratio of the moduli of 1'III!lII'ity 
lor thflle mall·riah .. ~ genl'raUr&$llurned, or Ny I.!I 14 to la. 

The tabl~ on I!~ I~ to 170, ilwlu_h-e. rllr &-am.., 
give lha proJl('r sjl8Cing. center to t~'nt('r of n .. '"m~. for 
10ftJ9 varying from 100 to I'm 100., Il('f "'!lUlre foot, nnd for 
SP/UI! ranginlj In length froIU il to :w f,~·t. Tho sJlM!inJl' o ~ 

Ikoaml [s illv('l'I('ly proportionate 10 tho lcaels: thcl'l'fore, 
for IL load not gh·cn in the iah!l'. tw, for [IISt.!LII('e. 200 Ibs, 
fX' r aqUllru foot.. l1il"i<1o tho ~[WLOO given for 100 Jll!!, I~ 
l!qUILN foot tty 2, eLe. 



J ONI:. '" LAUGHUN., LlMITI:O. 

EXAMPLES O F APPLICATION OF TA8LES. 

I. What will be tho m08t economlc&l arrangement 01 

floor Bealllll and GirdcnJ tor carying a 1O&d of tGO liM., in­

cluding weight. of !loor, assuming the floor to ho . upportOO 
by brick IIrches m!ting betwocn the BeAms lind CIllTying II. 

IlhlSlClcd ceilillg ~Iow? 

ASSWEIt: The ~ 1)llcin8' o( floor llellml (or hrick Arches, 
lIB ,Lateo:l IIobo,'c, I'hould mIt cloeed 6 foot. Refcrring to 

JlII~" 143, WI' find the t.h."'pesl lleaIn coJT'C>cpouding to 
lhiA space (above horJwn141 cross lines) to he 1'1 0" Benm, 

21 11.,.., with A 1(,lIb'1.11 of 81)IJ.1I of IS feet. The ~ .. irt1er!l to 
which tho floor ~1I1ll1l Rrtl frllmed ahoultl, thcrefore, be 

IIpnced Iii ft,>et apar t, flUiI (rom the tllblo wo nml Lllllt A 1fi" 

BeRm, rIO lllt<., 18 (('fit 101lg, will answer. Tho ~IAtivO COIIt 
mu,l 00 Il .. tennlnOO II,. the circumstances of tho Ila-'OC , i. /!., 

Il'lIgth of eohunus, etc. The headroom rt<luired may rendl'r 

it I~ry tD uo:e II double gird!'r o( shallower IJeams. say 

two 10" Beam~, 2.'i IbH., IG feet long. 

rI. Whll.t. size lIud weig!Jt of Beam 10' 6" long in cll!flt 

belwren Willis, 1101111 therefore 20 (eet. long Ue~ween eenters 01 
RU PP0I'13, will be retluire<i to enrry Mfcl,. 8. uniformly dis­

tributed load of 16 !(Ill$, tho weight of the Ueam incJudooi 

A:iswlla: "'rom the tablo for l14!e loads or lleatm. a IS" 
Ucam, 42 Ibs., will carty IlAtely. tor a span ot 20 teet., 15.71 

Ions, or .20 tonllleN thn.n required in Uti! CAlle. Thel"(>rore. 
II i)(,Am o( thiB sb:e IInrl weight will 00 Bllffi('i{'llt. i() ('I\rty lho 

10.,1. I Olhl'rwl~ 11.90 l\cnm weighing " 5 Ills .. which will 

~Ilrry 16.29 tOllt. 



" .10 ".". 6. U UQMI.INS, LI MITeO. 

I ll. Wblt load uniformly distributed, including tUl 

own weight.. will n Hi" Beam. weighing GO lbs. Il(>r foot. 

CllrTy for" span of 30 ('('t, without deltooUng su fficiently to 
endanger II pla.~wred ('('iling? 

A.sBWU.: From the table for safe l<Mids of Be.,nS we 

find, at tho limit imlicate<:\ for pllllll.ucd ceilings, thnt Il Iii". 

ftC) lb. ~m \\111 carry SIIfely .. uniform lellitl of 13.~Z LOns 
over Il ~plln of 2.j (('('t . Tn nNII·r nol. to give ri;;e 10 Undo,ul 

deDootion. tho safe loer\ for Il 30 foot span, l\ot1lOrding to t be 

rule given 011 pll.'f\! 94, will be 

!!I,RSX2.i·=9 60 tnn~. 
SO' 

BEAMS WITHOUT LATERA L S UPPO RT. 

Propol1ion uf Tabular LoIId 
rormlng 1Jrl'Il""" .. fa load. 

20 times flange wl,1th Whole inhular load. 

30 " " 9, 10 " " 
40 " " 6'. " .. 
'" 

.. .. 7, 10 .. .. 
60 .. " 010 ., " 
7. " " ri/IO " " 



• 

JONtS 6. LAUGHLINS, L 1MITItD. 97 

DEFLECTION COEFFICIENTS FOR Dln"£RENT 

SHAPES GIVEN IN 54-THS Of" AN INCH . 

""".1 DtftAIi'O'II IIn"'",L" IUI'l'OIIl1I Ix ,.",n. 

\"lent . 

IndU 1_::.l~J~~~[-~~.+~8 ~ ~ 
C 88.0 I",' 1108.0 I '~ & ~-I) 1.";10 !WI.O ~N.O MlIO C' Ill.O &3.0 •. 0 l1~.O lltl.O »12.0: 2IIIiI.O 331.0 400.~ 

~126~~~~1~-~~1~"-1 40 
C ClJ().1) 71' 881).61 IIM.O u~_o, l!/'.1$ O 13':'11,1), lMO ~1~eIII:I.o 
C' 4".016:111. &1t.OI7-18.0 &,1;,°

1
8:)1, lIr.aOj llll60llltU.o 

The figures gh-en opposite C IInu O' Ire tho Dcllection 
eoeffie.icnU (or steel sh"pes 5ubjeet to irlUls'I'crse stt1\in for 
'"luring spans, under their mu:irnum unifonnly distributed 
.to load!!, derived trom II fiber strain of 16,000 aDd 12,GOO 
respectively, the modulus of elasticity being baken at 
29,000,000. 

To find the deflection of any symmetrical shapo u!!OO as fI 
beam, undcr its corresponding /!are load, divido the ~m­
~i~nt.s given In the above tables by the depth ot the beam. 
This applies to such shaprl lIS bealllll, channeiJ, etc. For 
those ahApc8 he>ing unsymmetrical ales, such Ill! teea, 
Ingles, etc., divide by twice the greatest distRncc of t he 
neutrP.l uls hom the outside fiber. 

EnmpJe:-Required the de1l.oetion of II to-inch beam, 
~ Ills. ller Coot, 2O-foot ap"n, under Its maximum uniformly 
dist ributed ,nee load of 0.51 tons &.8 gh·clI on IlfogU 106 
rhe above tables gi'·o 4.24.0 as the dcHecUon coeOlcicllt: 
dividing this by 10 gives 42 lIS the I"('(luh ~-d dcHeetion in 
S4ths of all inch. For dcftections due to dift'el"l.'l1~ 8y~telll!J 
uf loading. IlOO page 178. 

I 



I 
9S JOHI: ... LAUQWUWS, UNlTtO. 

SAFe LOADS, UNIF'ORMLY DISTI'II.UTI:D, FOR 
.tONES • LAUGHLlNS, LIMITED, STEEL BIU.MS. 

IN TO,.. 0' 1,000 u • . . ~ - & 14 bao 11 .. _, ST .... U .. 1I0. 

S" • §: s. , .. .. .. .. .. .. , .. n ... , .... , ... , .... ". I. 10 ••. 82 100.!.IS ..... "OJ 92 .• 0 
II 9.; ,74 D:UI9 90.'" 87 . 18 84 aa 
" tI7 .70 tI,j . Hi 82 .G3 "'lUI, 77.30 

" B1.01 713 .60 70 . 18 7:1.77 '1'1 . :10 .. 'jii.23 7'J.9I) ":'0. 74 " .M 68.26 

" 70.21 r08 . 12 68.0:1 63 .i3 01.84 .. 6:'i.8'J ..... 01.00 GD.OO 67 . D7 
17 61.115 00. 10 flil .26 r.o .1I r~Ui7 

" fIIi.IH 1i6.71i lili .O:! 1i3 .2t! i'il.na 
ID IiIU2 r.3 .71i li2 . 13 flO"? 48.8'l 
:!<l 62 .66 til . C/O "ll.li2 "7. D.l 16 .38 

" 00. Hi 41i.G6 ~j . 16 4·;,G7 "1.17 
2'.l 47 .87 40.44 4/i .O'J -la ,:;!l 42 . 16 
23 4~ ':1) 44 .43 4:1 .00 41.6!1 4C .38 

'" 4:J.88 42.57 41 . 27 31) .00 3::I ,M 

" "2 . Ul 40.87 39.112 ..... 37. 11 
2G -10.51 3..,. "' .00 """ 3:..68 
27 00 .01 :17 .84 30 .6.'1 3.'UI2 34.36 
2Il 31.01 SOA!l &U17 :14 . 2.1 :L.1.13 ,. 86 .31 3:1 .23 34 . 15 3.1 .cr. 31.99 

"" 3.'i . 1I ~I-I . OO sa .O! 81 Di 30,92 

"' 83.07 :12.96 11I.0.; no.D-l 20.02 

'" tl2.01 11 1.93 no.OIi 20.07 2d.08 

'" 31 01 !JO .OO SIl.OI 211 .00 28.11 .. ao .~ 80 .00 20. 18 :!S.W 27.28 
II> aO .O'J 29.10 " .30 27 .40 26.M 
30 202.'> ,..,. 27 .1i1 :''(1 . 6<1 2.:t.76 -----

SAfll 11*1 111('111<1" w.llht of 1lMm. Muhllll. Ibn au.tu of 
1l1.OOO IIl&."f *'Iuatw J.,.b, 



.I0NI:. 6. LAUOMU N., LIf.IITII:O '" 
SAn: LOADS, UNIF'ORMLY DISTR I BUTED , F'OR 

JONES • L AUG HLlNS, l.IM ITED, ST E EL BEAMS ,. TON. 0., 1,000 l • • . 

. , .- 10 hi"" il eA". Uun SeCTIOJl. :l -, 
I: -. 1. '" • ., .. .. 
Qj , ... , ... , ... , ... , ... 
,. ".00 86.05 83.43 OJ." 'ni.21 

" ~.IiD 78.22 7!1.St 73.47 71 . 10 
I:! 73.tIH ,1.,0 69.63 67.M 6:).17 

13 86.20 66.10 IH.18 82.17 00.16 

" "33 61.46 GO.GO ~7. ':"J M.86 

" GILl 1 /H.36 M.62 63.t18 112.14 
16 r;.'s. ~ I 63.78 liZ. IS GO.1iI 48.88 
17 112. Iii liO.61 40 .08 ,17.{'i·j 46.00 

" >Ill.:!:; 47 .80 -16 .85 41.00 43."5 

" 16'" "G.2\) 43 .91 -IUH 41.16 

'" 4-1 :f~ 43.&J 41.72 40.~1 30.10 

" 4~.~" 40.97 H.'O as, l!) 87.24 
:.".! ~O.30 39.11 87.9:1 :;6. 74 s.'U;S 

'" 1l8.5.'i 37.41 ..... a.'i.14 ..... 
2-1 <16.9-$ 3.'J.85 34.76 aa.G8 32.S9 .-_., M.~6 34.42 8:.1.37 ,23:, 81.28 ,. IJ.I ,. 83.(iO 32.09 31.08 OJ.06 .- 3:!.tIlJ :n.87 ".00 H.oa ".97 _. 
'" 31.66 30.73 29.W> 28.87 27.93 .. 00.117 29.67 28. 77 27.87 ".97 
30 2U .3:1 .28.68 27 .81 211.01 ".07 

"' 28.60 :.!7. iG 26.01 l!6 .07 2.5.23 

" 27.iO 211.89 20.0i 2.'i.2.5 24. " 
83 ..J6.~ 26 .07 25.S! 24 .49 23.70 .. 26.07 -2,';.8. :!-I. b2 *,!.77 zt.lD 
S5 ~.33 2-4 .r..B 23." 23." 2'2.:.tJ .. 21 r.s ?:l.90 21.18 2'.! 4.'> 21. i'l 

AII'II load lo ... nd"" weflllht or Beam. 
lbJXlD lb .. Pf" Mjlla •• lDc:b. 

M.zlmilln 600r aU .. ;n 01 



100 JONt. 6 UUGHLIN., LlMIT1:0. 

SAFE LOADS, UNIFORMLY DISTRIBUTED. FOR 
JONES "" LAUGHLlNS, LIMITED , STEEL BEAMS . 

11 
18 
19 
20 

21 
22 
23 
24 

" l!6 
27 
28 

22 
00 'I 32 

88 
34 
8.\ 
36 

M.42 
50'" 
47.16 
44.21 

41.61 
39.30 
37.23 
8.\.37 

38.36 
32.15 
00.75 
29.47 

28.29 
27.21 
26.20 ".,. 
24.88 
"'.58 
22.82 
22.11 

GS.l3 
61.93 
56.82 

b2.40 
48.66 
4b.42 
42.&8 

40.07 
37.85 "' ... 34.06 

32.44 
00.97 
22" 
28.41 

27.2fI 
26.20 
2b.23 
24.33 

23.49 
2"'2.71 
21.98 
21.29 

" , ... 
6b.51 
b9.56 
M.69 

SO.89 
46.19 
43.67 
40.9-l 

88." 
36.40 
34.48 
82.16 

81.20 
29.78 
2S.48 
27.'..'9 

26.20 
25. 10 
2426 
23.4b 

2'2.59 
2183 
21.13 
20.47 

~ 

''''. 
62.00 
b7.IS 
f.,2.41 

'8.88 
44.93 
41.93 
39.31 

37.00 
34.M 
83.10 
81.45 

1!9.9S 
28~' 
27..a.'i 
2621 

"16 24.1 9 
23.29 
2"'2.46 

21.69 
20.97 
20.29 
19.66 

01 Beam. Muil:lI1lm llber IUail> 01 



.lONE. a. Lo\UGHI.I •• , LIMITED. 101 

B EAMS. 
SA F'E LOADS. UNIF'ORMLY DISTRIBUTED F'OR 

JONES 6. LAUGHLINS. LIMIT ED, STEEL BEAMS . 

I N TON. 0' 2. 000 L ••• 

-i . 1& IS h,clI Hu." •. 

.' ;' 
5= -, ro ~ ro " !llt ". '" n •. ". ':::i 

•. 
10 54. .112 62. 16 49.80 41.06 
11 49.66 47042 411.27 42. is 

" 45.43 43.41 41.~ 39.22 

13 41.94 40.12 38.30 36.20 
14 38.94 31.26 811.57 33.62 

" 36.34 34. 77 33.20 31.38 

" 34.07 32.60 31 :12 29042 

" 32.07 30.GB 29.29 27.68 
18 30.29 28. 98 27.66 21i.14 
19 2S.70 27,46 26.21 24.77 
20 21.26 26.08 24.00 23.53 

21 211. 01 24.84 23.71 22,41 
22 24.78 23 .71 22.63 21.39 

" 23.70 22.68 21.65 20046 
2·1 22.71 21.73 20.75 19.61 

" 21.81 20.86 19.92 18.S2 

" 20.97 20.06 19.16 18.10 
27 20.10 19.82 18.44 17 .43 

" 19.47 18.63 17 .75 16.81 

" 18.80 17.99 17.17 16.23 
SO 18.17 17 .39 16.60 16.69 
31 17 .68 16.83 16.06 16.18 
32 17 .04 16.30 15.56 14.71 

83 16 .62 16.61 

I 
H.i.OO 14.27 

" 16.03 15 .34 14 .M 13.84 

" 15.58 14.91 14 .23 13.45 
;Ie 15 . 14 14.49 13.83 13.07 
BafelOlid IlIclllde . .. eishtof s..m. Ma:dmum fiber .traill 01 

16,000 pOulld, per .o'!.1l.,.e illcb. 



102 JONUI &. LAU G HLIN fI, LIMITED. 

$""£ LOADS, UNIFORMLY DISTRIBUTED, FOA 

JON£S 6. LAUGHLlNS, LIMITED, STEEl. BEAMS. 

'" TONS or .:iI,OOO L89. 

10 

" 12 

" " " 10 

17 

" " 20 

" " 2:J 

'" '" ,. 
27 
28 

'" SO 
at 
32 

33 

'" 35 

" 

". , ... 
6:1.00 
58. 1'1 
53.30 
49.20 
45.GB 
-I2.M 
"".117 
37.62 
8;i.(i.iJ 
:J3.6G 
81.08 

I~ INC" Uu. .. , lI ... vr SaTI'lOlI. 

62.00 
1i6.!.l6 
51.66 
47.6!l 
41.28 
4\.t13 
38.75 

.. , ... 
OO.Q.I 
54.58 
50.03 

46.18 
·12.$ 
40.0"2 
37 .52 

'" , ... 
58.08 
&:3.80 
48.40 

44.67 
41.4!J 
38.72-
86.30 

aG.H 3; •. 82 34.16 
34.41 33.35 32.26 
32.63 31.GO 30 .67 
1\1.00 30.02 29.04 

3O.41i 29.52 28.5!! 27.M 
29.07 28.18 27.29 26.40 
27.81 26.9tI 26.10 2:;.2" 
26.65 25.83 2(;.01 2-1.20 

2J.ti8 2-1.80 2-1.01 23.23 
24.00 . 23:&1 ' -23.09 . 22.M 
23.69 22.00 22.2-l 21.l'.iI 
22.84 22.14 2\.44 20.74 

22 .00 21.38 20.70 20.0-1 
21.32 20.67 20.01 H),36 
20.63 20.00 19.37 18.73 
19.99 19.87 18.76 18.15 

HI.3S IS.7fl IS.19 17.00 
IS.SI 19.23 17.00 17.08 
IS.27 17.71 17.11i 16.59 
17.76 17.22 16.GB 16.18 

.. , ... 
56.11 
51.0t 
46.76 

43.17 
,m.os 
97.4t 
35.07 
83.01 
31. 17 
29.M~ 
28.06 
26.73 
2..>.(;1 
24.40 
23.88 

22.45 
2f:GS"" 
20.78 
20.04 
19.35 
JS.10 
18.10 
17.54 

17.00 
16.50 
16.03 
Hi.59 

Sare la.d luclude. wC!IKb~ or Beam. Maximum llber _tralu of 
I~OOJ Ibll. pel .quem locb. 



JONr:. & LAUGHLIN., L1MITr:D. 103 

SAFE LOADS, UNIFORMLY DISTRIBUTED , FOR 
JONES 4. LAUGIoIUNS , L IMITED, STEEL BEAMS. 

" TONS OF' l:,OOO LSS • 

. ~ 
!& 15 ben IlO:"M, LU.l!tT SIW'I'IO" . 

•• -. •• 0. 
~. ., 

" " .. . , , ... Ib, ,"'- ,"'-iSj 

10 51.15 49.19 47.23 45.27 
11 46.50 44.n 42.93 41.11'1 
12 42.82 40.9<J 39.36 a7.72 

IS 89.'" 87.84 ".33 84.82 
14 36.M $.13 33. 73 32.33 

" 34.10 32.79 3I .49 &/.18 
16 31.97 SO.74 29.52 28.29 

, 17 OO.ro 28.03 27.78 2!"U:i • 18 28,42 27.$ 26.24 21'1.11'1 
19 2fur2 25.8!1 24.86 23.8'"1 
20 2fl.fl7 24.bU 23.(;1 2'.!.6a 

21 24.36 23,42 22.49 2Ui6 
22 2825 22.00 21.47 00.$ 
23 22.24 21.39 20.53 19.61:1 

'" 21.31 20.00 19.68 18.86 

25 20.46 W.G8 lS.89 IS. 11 
26 19.67 IS.9'l - 1t1.16 17.41 
27 18. 95 IS.?.! 17.49 16.77 
28 18.27 17.57 16.87 16. 17 .. 17 .64 16.96 16.29 15.61 
00 17.otJ W,40 15.';4 15.00 
81 IG.1iO 15.87 15.2;1 14 .00 
82 15.98 15.37 14.76 14. 14 

83 15.50 14.91 14 .31 13.72 
84 15.04 14.47 13.89 13.31 

'" 14 .61 14.05 13.49 12.93 .. 14 .21 13.66 13.12 12.57 
Bat., load includes w.,lgllt of Heam. 

16,000 l be. J)Il~ squa«l I""h. 
Maximum Hber ~lraln of 



101 JO"'!!:5 • L"UG1-4I,.I,..S, LIMITED. 

SAFE LOADS, UNIFORMLY DISTRIBUTED, 'OR 

JONES • LAUGHLINS, LIMITED, STEEL BEAMS. 

, . TONS O. a,ooo L1I8. 

. ~ 

.!!& I~ b OH Ill ..... ST .... D .. RD . 

•• -, 
Z-.' ." ." .. " .. " .!l,!; " c. Ib, ''''. 'bo. ''''. ,"'-

10 38.47 86.52 8'-'5 32.59 31.41 
II 34.97 33.19 31.41 29.63 28.56 

l' 32.06 30.42 28.79 27. 16 26.18 

13 29.59 28.08 26.M 25.07 2-1.16 
14 21.48 26.08 24.68 23.28 22.44 
15 25.65 2-1.3-1 23.03 21.711 20.9-1 
16 2-L04 22.82 21.59 20.37 10.63 

17 22.63 21.49 ".82 19 .17 18.48 
18 21 .87 20.28 1\1. HI 18.10 17.45 
19 20.25 19.21 18.18 17.15 16.fiS 
2<I 19.23 18.26 17 .26 16.29 15.71 

21 18.82 17.38 16.45 15.152 14 .00 

" 17.49 16.59 15.70 14 .81 14.28 
23 16.73 H';.87 15.02 14. 11 13.00 
24 16.03 15.21 14.40 13.M 13.0\) 

" 15 .39 14..60 13.82 18.04 12.56 
26 14.80 14.04. 13.211 12.5lJ 12.08 
27 14.N 13.52 12.80 12.07 11.68 
28 13.7-1 13.04 12.84 11.64 11.22 

29 13.26 12.59 11.91 J1.2-l 10 .83 
30 12.82 12.17 11.52 10.86 10.47 
31 12.41 11.78 11.14 10.51 10.13 

" 12.02 11.41 10.80 10.18 0.82 .. 11. 66 11.06 10.47 0.88 0.52 
84 11.91 10 .74 10.16 0.58 0.24 

" 10.00 10.4.3 0.87 0.81 8.D7 
SO to.IID 10.14 D.60 9.05 8.78 

.... fe lOAd lnelude-ll weight of HellID. )!lIzhnum lloor 61r&ln of 
16,000 lb!!. per square Ineh. 



JOIn:. a. LAUGHLIN. , LIMITI:D. 10.; 

SAn: LOADSc. UNIFORMLY DISTRIBUTED FOR 
JONES 4 LAU HLlNS , LIMITED, STEEL BEAMS. 

IN TONS Of 2,000 LBB. 

li 12 b eR BEAll, 1! lJi'OH Be..UI, 
Br&C1ALS&ono,.,. BTAN'D.' . ... 

•• -, j, ~ 00 ., ., " "" 'bo. ,"'. 'bo. lI ... 'bo. , ... 
~ ------ -- -- ---. 

10 28.61 27.04 25.48 Zl.&' 2O.ZQ 19.18 
11 26,01 24.68 23.16 lU .86 18.4-1 17 .44 
12 23.84 2'l.M 21.23 18.21 16.00 15. 99 

19 22 .01 "'.80 19 .60 16.81 15.60 14 .76 
14 "' .... 19.32 18.20 15.62 14.49 l a. 10 

" 19.08 18.03 16.98 14.66 1;).52 1:!.79 
10 17.88 16.90 15.9'l IlLti6 12. &:1 11.99 

17 16.88 15.91 14 .00 12 .85 11. !)'~ 1l.2B 
18 1.5. 90 11i.02 It.15 12.14. J 1.27 10.66 

'" 15.06 14 .23 13.41 ' 11 .bO 10.6:.! lU.10 

'" 14.SI lS.52 12 .74 I lO.n3 10. 14 9.MI --- - - -
21 18.68 12J:!8 12.18 10.41 9.66 9.14 
2\l 18.01 12.29 11.68 9.lJJ 9.2'.! 8 •• 2 
23 12.« 11 .76 11.08 g.", 8.S'l 8. 34 

" 11.92 11.27 10.61 9.10 8.45 7.99 

2.; 11.45 10.82 10 .HI 8 .15 8. 11 7 .67 
26 11.01 10.40 9.80 8.40 7.'" 7. 23 
27 10.00 10.02 9.43 8.09 7.61 7.10 
28 10.22 9.66 9.10 7.81 7.24 6 .S:; 

" '.87 9.33 8. 78 7.'" '.99 6.62 
00 9.1>4 9.01 8.48 7. \!H 6.76 G.SH 
31 9.2a 8.72 8.21 7.0;; 6.M 6. HI 
32 8.94 8.45 7.96 G,ij;j 6.34 6.99 

33 8.67 8. 19 7 .72 6.62 6. 15 5.81 

" 8. 42 'U15 7.4!1 6.4:i 5.111 I 5.64 
S5 8. 17 7.7'.! 7.'" 6.114 "'.79 5.48 
S6 7.1.a 7.51 7.08 G.C' ' .6Il 5.aa 

ijafe a.d IIII! OOM _ight of lleall1. lItL1IUUIU1 Uber atnUn of 
10.000 11M. '*" .qoant inch. 



'00 .I0Nlte 6. LAUGHLINS , LIMITeD. 

SAFE LOAOS, UNIFORMLY DISTlU8UTED, FOR 

JONE S &. LAUGHLI NS, LIMITED, STEEL BI:AMS. 

IN TON S OF a,OOO L ••• 

-~ 10 I",' " Oil.... D 1110."11 liu)I, 
o! 8. !IT""II.o.IIU. STIoIID.um, 
.~ .. - ---

j!l-=- ,: ,::. ,i:. ,I!. ,: ,:. 1,::. 
10 18.1I~ 1:;.64 14.33 IS.O'-:! 13.3.'1, 19. 181 11.00 10.00 
11 IliAO H.2'".:! 13.03 II.M 12. H II.m 10.00' II.I!) 
12 '4.12 13.03 11.94 IO.t:!,') 11.12' 10.11:1 0. 17 8.S9 
13 13.00 12.oa 11.02 10.0'2 10.27 9.36

1 

8.4(1 7.74 
U 12.10 11. 17 10.24 9.:JO 0.6:1 8.70 7.86 7.t9 
IS JUJU 10.42 Il.M S.6/j H,O() 8.12 7,:14 6.11 
16 ~ 1l.77·~~ "'""'m"""7.Ui~ 0 ,29 

- I I 17 0.07 11.20 8.·HI 7.66 7.86 7.16 0.47 G.U2 
18 VII 8.1111 7.00' 7.24' 7.42 6.76 0. 11 5.00 
19 8.9'2 8.28 7.54 6.85 7.0:1 6.41 5.70 05.80 
20 d.47 7.82 7.16, 0.51 0.07 0.00

1 
5.00 S.03 

21 8.07 7.4:; 11.82 6.20 6.00 !i.SO 5.2-1 4.70 
22 7.71 7.11 6.51 G.9'! 0.07 S.G:3 5.00 •. G7 
2.'1 7.37 0.80 0.23 5.66 5.80 5.:!D 4.78 4.36 
24 7.00 6.62 6.97

1 
5.43 ::;.GO. G.01 4.1iS, 4.HI 

2.'; 0.78 0.2:; ii.7.I 5.21 ii.3-1 4.87 4.40 4.02 
26 6.1>2 6.01 6.Gl .'j.Ol 1i.1;! <I.BS 4.23 3.87 
27 6.27 5.79 5.31 4.82 4.9~ <1.31 .un 3.'jJ 
28 6.0.5 n.sa 5.121 4.M 4.77 -10 M 8.93 3.59 
29 5.88 G.39 4.W 4.49' 4.00 4.20 3.'79 3.47 
00 5.ro 5.21 4.'771 4.34 4.4G <1.00 3.67 3.35 
U ,~,~ .~.~ ..... . 
82 5.29 4.aD 4.48

1 

4.07 .................. '" 
33 5. 18 4.74 4.34 3.95 ..................•.•.. 
8-1 4.91:1 4.00 4.21 8.83 .....••.••.•. . ...••.•.• 
M 4.84 4.47 4.09 8.72 ........ . ...••........• 
56 4.71 4.114 3.98 8.62 .................. . ... . 

s..fe ~ InNudell weight of Beam.. lIulmum llber ,tfaJo of 
111.000 II ... l~r"'Wlrf' Inth 



J or"'::11 .. LAUGHLIN II, L IMITlD. 107 

SA FE LOADS, UNIFORMLY DI S TR I BUTED, FO" 
JONES 6. LAUGHLINS , LIMITED , S T E I:L B EAMS, 

I N TONI! OF t,GOO La s. 

, 
6 
7 
8 

9 
10 
11 
12 

8 "'ell n.AII, 
!>TAIIDAIUI. 

18.51 17.26 10.21 
15.2G 14.81:1 IB.IH 
IS.OS 12.83 I I .US 
11.4,1 10.7!) 10.13 

10.17 D.G<l 9.01 
O.lfi 8.1l3 8.11 
8.32 7.85 7.37 
7.63 7.HI 6.76 

". , ... 
15.1'7 
12.64 
10.83 
9.48 

8.43 
7.08 
8.89 
6.32 

1IIICII BUll. 

s-rAlfOARIl. 

20 1 7~ 15 
IbL Ibi. IbL 

12.87 
10.'73 
9.10 
6.94 

'7.15 
6.44 
5.tm 
.36 

11.95 
9.96 
8.03 
'7,47 

G.&! 
5.08 
5.43 
4.98 

11.04 
9.20 
7.89 
6.00 

6.13 
6.62 
tLO'.l 
4.60 - - -

IS 7.04 6.04 5.24 5.SS 4.9.) 
~----

4.60 4.25 
14 ti.a4 U.IU 5.79 6.42 4.60 
Hi G.l 6.711 ~.~ fi.OO 4.2D 
10 5.72 5 .811 5.... . 4.'74 4.02 

17 
18 

" 20 

21 
~, 

23 
24 

5.38 5.08 
5.08 4.79 
~.~ ".to-I 
4.... 4.32 

4.36 4.11 
4.10 :.1.92 
3.98 3.75 
8.81 3.60 

8.66 5,4G 

4.76 4.46 
4 00 4.21 
4.27 a.Oil 
4.00 3.79 

5.86 3.61 
::I.1ll:! 3.45 
8.52 IL30 
8.38 8.16 

8.24 3.03 

8.70 
3.57 
:.1.:17 
a.22 

3.00 
2.9:.1 
2.80 
2.68 

2.57 

4.20 3.04 
3.90 3.68 
8.74 3.45 

8.52 
3.82 
8.Hi 
2.99 

2.84 
2.71 
2.60 
2.49 

2.3D 

S." 
3.07 
2.01 
2.76 

2.63 
2.51 
2.40 
2.30 

2.21 

Saro 10 •• 1 h'~lude. weight or ~Rm )Iulmum fiber atr.ht of 
1&,000 Ibli. Iocr "'I,u..-e Indl. 



108 ,laNk_ .. IoAUGHLIN_, LlMlTkO. 

SAFE LOADS, UNIFORML.Y DISTRIBUTED, ••• 
"ONES • I..AUGHI..IN9, LIMITED, STEEL BEAMS. 

IN TONS OF :or,OOO LBS. 

!I II hfCR III: ... ,. 1\ b<CH B ...... 
ST .. I<D ..... f) • ST ..... D ... RD. 

•• 
~t ". HI,l ". ". 12),( •• .-
". , .. '0. '''. ,>< ' b>. ' bo. 

- --- --- --- - - -, 9.31 8.~ 7.74 6.47 /).81 15.16 
6 7.76 7.11 6.45 G.ua '.84 '.3(J 
7 6.65 6.09 '.53 4.62 4.15 ' .66 • '.82 '.83 '.84 ""'4.'04 """8.'ii3 8.22 - - -, 5.17 4.74 4.86 S.G9 '.23 2.87 

10 4.66 4.26 '.87 ' .28 2.91 2.58 
II 4.2, 8.88 8.52 2.94 2.64 2.84 
12 '.88 .. " 3.23 2.69 2.4.2 2.15 

IS 8,58 '.28 ... , 2.49 2.24 1.98 
14 8.33 8.OS 2.77 2.31 2.08 1.84 
!5 3.10 2.84 '.58 2.16 1.94 1. 72 
10 2.01 9.66 2.42 2.02 1.82 l.In 

17 2.74 2.51 2.28 1.90 1.71 1. 52 

" 2.59 2.87 2.15 1.80 1.61 1.48 
10 2.45 2.24- 2.04 1.70 1.53 1.96 

'" 2 .33 2.13 1.1)3 1.62 1.4, 1.28 

" 2.22 2.03 1.84 I." 1.38 1.23 

'" 2.12 1.94. 1.76 1.4.7 1.82 1.17 

• Bille 1000d Inchlll l"! welgbt o f BeIIDl. l'u'mum /Iller IlralD 01 
I&,OOO IbtI. per IIQ,UI,.., 'ncb. 



~o,.ar .• 6. LAUGHUNIl LIM1TII;D. 109 

SAFE LOADS UNIFORMLY DISTRIBUTED 'OR 
~ON£S • LAUGHLlNS, LIMITED, STEEL BEAMS. ,. TONS or 2,000 LBS. 

-~ 4 TNOII Bu •• S bOil nu •. 
!& s-r.O .. SKD. 81',,1(0"111). 
00 -. . -00 

d . 
"'. •• o. '. ;0:. '. iii. Sj , ... , ... , ... , ... , ... 

--I-Ii]---G 3.81 8.60 3.89 8.18 2.OS 1.92 1.76 
6 3.17 8.00 2.82 2.00 1.78 1.66 1.47 
7 2.72 ~..!:.:!!. 2.27 ~ - -- - ].liD 1.26 
8 2.1J8 2.25 2.12 1.106 1.30 1.20 1.10 , 2.12 2.00 1.88 1.77 1.16 1.07 .98 

00 I.DO 1.86 1.70 1.SD 1.1).1 .00 .88 

" 1.78 1.64- 1.54 1.411 ." .87 .80 
12 1.59 1.56 1.41 1.33 .81 .80 .78 

l' 1.46 1.39 1.00 1.22 .86 . 74 .68 

" I." 1.211 1.21 1.14 .7'1 .69 .68 

" 1.27 1.20 1.13 1.00 .69 .6< .59 
I' 1.19 1.12 1.00 .,. .M .66 .55 

17 1. 12 1.06 1.00 .94 .61 .66 .52 
IS 1.00 1.00 .D4 .88 . 68 ... . .. 
I' 1.00 .95 .86 .82 .55 .GQ .. 6 
26 .65 .00 ... .79 ." .48 .44 

21 .61 .86 .81 . 75 .66 .46 ... 
" .88 .82 .77 . 72 "8 ... ... , 
!\Are load Inoludell weight or De_m. :lllUlmum "ber ~lr&lD ot 

)0,000 IbI.. lIe. 8qllllre Inch. 



' 10 .I0NtS .. LAUQW .. ,,.. • • "'WITtO. 

.A,.: L.OAO., UNIFORMLY DI8T'U.UTItD , FDA 

oIONI:8 .. LAUGH LINS , LI MIT[.O, . TItI:L CHANNI:LS 

IN TONS 0' 2 ,000 L • • , 

-~ !& 1& b"m CnAIfIl& .. , ST,,"DUID. 

" -. ~ Z-,! 
I !. .. .. 0 .. • a 

OJ ,,- , .... , ... , .... , .... , ... 
- ---

10 SO,tI.~ "'.tIO 28.9.1 21.0, 201.01 22.22 

" ~.o.i 26.27 U.4!o1 22.711 20.9'.! :!O.20 

" 23.71 2-1.00 22.~4 2O.HI 19.11 18.62 

" 23.73 2'.!.22 20.72 19 21 17 .70 17. tO 

" 22.0 1 ro.61 IIl.24 17.84 10 .44 15.87 

'" 2() ,n, IIUG 17.0U H1.(J.') 1I1.l1 1 ]4. 82 

'" 1\1.:!!oI 1,11,00 10.63 HUll 11.38 13.89 
11 11'1.1'" 101111 15.1$4 14.69 J3.t.:.I 18.07 

" 17.H 16.0.; 14.00 1.1.fIi 12.'+8 12.35 
ID HUH ):;.21 14.1'; la.H t!!.l1 11.69 ,'" ',·,"':1 14 .... l 13.47 12.<4'" 11.:;11 11.11 

" I-t .6'J 13 .• 6 12.::;2 lI.tIft 10.96 10.68 

!!'.! 1-t,0'.2 13.13 12.24 11.11., 10..48 10.10 
~:J 1:1.41 12 .• 16 11.71 1 0.~ 10.00 '.611 
:!I 1:!.1'I1I 12.04 11 .2'J HI. 10 IUm 0.26 .,--, 1:l.U I 11 .00 10.77 !UIO D.'" .... 
'" I UI7 11 . 11 10.00 O,M 8,fI.'i B.55 
27 11 .4:! 10.70 0.D7 D.:!.' 8.r)2 8. 2:J 

"" 11.02 10.32 9.0:,) 8.112 IU2 7.W ,. 10.6-1 '.116 11.211 8.61 7.11:1 7.00 
00 10.28 9.63 .... 8.32 7.67 7.4 1 

!lare I.,..II~ III"'" "'fl hi or C·b.n .... 1 ) .. ,d"'II .. (I ..... _train 01 
, 

"-"111 'I-. ~r "'I1I1lft 1U.·h. 

- -



JON~S &. LAUGtH.INS, LlMITItD. III 

SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR 

JON ES &. LAUGHLlNS , Ll M ITED, STEEL CHANNEL$. 

IN TONS OF 2,000 Laa. 

~~ 
h 12 illOll CB4lI!OII.II, ST.UfD.RD. 
," 
-0 

8" 
!$ ., 

" 
., ~ 

.,. .-'. ,"'- , ... '0< ,"'- ,,,. 

10 17.50 15.93 14.36 12.80 11.88 
1\ 15.91 14 .49 13.06 11.64 10.36 I' 14.59 18.28 11.97 10.67 '.48 
18 13.46 12.25 11.05 9." 8.76 

14 12.60 11.38 10.26 9.14 8.13 

" 11.67 10.62 '-'S '.53 7.50 
16 10.1).1 9.96 S.98 '.00 7.12 
17 10 .80 9.87 8.45 U, 6.00 

" 9.'72 S." 7 .98 7 .11 6." 
19 9.21 '.39 7.511 6.74 '.99 
2<l 8.75 7.97 7.18 6.40 5.69 
21 8.34 7.59 6.01 6.60 05,42 

" 7.00 7.24 6.53 '.82 5.18 
22 7.61 6." 6.2-'i '.56 • . 115 .. 7.29 6.64 '.99 5.33 4.74 
25 7.00 6.87 G.75 5.12 '.M 
26 6.7S 0.18 ,." '.92 .... 
27 6.48 5.00 0.82 4.'74 4.22 
28 6.25 5.69 IUS 4.057 '.07 
211 6.114 G,40 4.00 4.41 '.112 
SO ,." 1i .31 ' .79 '.21 S. 70 

Sde 1001,1 Inelmle11 welghl or Ch.nnel. )l lIJI:lml"n fiber .ll1Imol 
]6,(0) ]bo. per "'lUll"" I<leb. 



810"1: LOADS, UNIF"ORMLY 0lSTRI8UTI:O, 'OR 
ION 1:8 &. LAU G HLlNS, LI MIT£D , STEItL C HANNItLS 

IN TONS 0 ' 2 ,01)0 L • •• 

-~ ,!:!8, 10 11.c:u CUAIIIIIU. S'Ulln"'KD . . ' -, .' " . . , 1, • .. ~ ., 
" ~i ''". , ... , .... , ... , ... 

I. 12.38 11.06 9.7G 8 .4~ 'i. 13 
11 11.24 10.05 8.86 7.67 6,49 .. 10.80 0.21 8.12 7.03 , ... 
13 D.GI 8.00 7.50 6,49 G,49 

14 8.83 7.00 6.00 0.03 IUO 

" 8.24 7.37 6.00 6.63 4.7G 
I6 7.71J 6.91 6.00 6.'" 4.40 
17 7.27 6.50 IU3 4.97 4.20 

" 6.87 6.14 G,42 4 .60 3.00 

" 6.GI IL82 G. 14 4 .44 3.'i5 
20 6 . 18 " .63 ..,7 4.22 3.57 

" IUiO 6 .20 .... 4.\2 3 .44 

" G.62 ,.'" 4.43 3.84 3.24 
23 6 .67 4.81 .... 3. 67 3.10 

" G. IS 4.61 ' .00 S.GS 2.97 

" 4.00 4.42 '.00 .... 2.M 

26 4.7G 4.2.5 3.7/i 3.2.1 2.74 
27 ... 8 '.00 S.1I1 3.13 2. 64 

'" 4.'11 3.95 3,48 n.OI 2.5:1 

'" .. ,. 3.81 8.00 2.9\ 2.40 
30 4 . 12 8.69 8.2:i 2.81 2.38 

Sare 1010<1 1" .. lmle. welj{hI o r ('h.rm~l. ". ... huulll dbfor . II1IID of 
6.000!\.oIl. ~r l1li ... .., j ncb, 



JONES 6. LAUGHLIN., LIMITEO. 113 

SAn: LOADS, UNIFORMLY DISTRIBUTED , FOR 

JONES 6. LAUGH LlNS, LJ M ITED, STEELCHANNELS. 

IN TON. or 2,000 LB •. 

-; ,- g l:<clI CIU.X!flI,L, &1',,1(0 ... 0. -.& •• -. Z" •• 
~~ .. ., 

" " . Oil ,,,. , ... ,,,. ,,,. 
---

10 8.37 7.20 6.02 5.61 
11 7.61 6.501 6.47 ii.l0 
12 '.98 0.00 5.02 4.67 
IS 6.44 1i.54 4.63 4.31 

14 '.OS !J.a 4.80 4.01 
15 ,." 4.80 4.01 3.74 
lG 5.23 4. '" 3.76 8.(;1 
17 4.92 4.23 a.54 S.30 

,s 4.65 4.00 a.34 3.12 
19 4.41 8.79 tl.17 2.9:/ 
2Q 4.19 3.60 3.01 2.80 
21 a.9U 3.4:1 2.87 2.67 

22 8.81 3.27 2.74 2.M 
23 3.64 8.UI 2.62 2.44 
24 SAO 3.00 2.lit :l.84 ., S.ar. 2.98 2.41 2.24 

20 8.22 2.77 2.32 2.16 
27 8.10 2.67 2.23 2.08 
28 2.00 2.57 2. 1(; 2.01 
29 2.80 2.48 2.08 1.93 
80 2.79 2.40 2.01 1.87 

Safe lnll(! In{'lu<les w~ll!"t11 nf Cllanllel. Muhnum llber lualn of 
111.,000 lbo!. lI"r "'I"are IDeb. 



114 JO,US '" LAUGHLIN., LiMIT E; tl . 

SAFE LOADS, UNIFORMLY OISTRIBUTED , FO R 

JONES 6. LAU G HLI NS , LIM ITEO , S TEEL C HAN NELS. 

I N TON S OF 2,000 L88. 

-i 
~& 8 hiCR C U.l:n<1I.1., 5 .... >1)).1.11)). 

0" _0 .: 
~i .. Oil ". '" ". no. l~ 

,,. , ... ". ,~. 

10 6.40 5.88 5,35 .... '.32 
II 0.82 5.84 '.87 .... 3.93 
12 5.33 4.110 4.46 '.03 '.60 

" '.92 4.52 4.12 3.72 3.32 

" 4.57 4.20 3.82 8.45 '.08 

" '-"1 <1.92 3.57 3.22 2.33 

" '.00 3.67 3.35 8.02 2.70 
17 :.J.76 2.46 S.15 2.84 2.54 

18 '.56 '.28 2.97 2.68 2.40 
19 ,L87 3.09 2.82 2.54 2.27 
20 8.20 2.9·l 2.68 2.42 2.16 
21 3.05 2.60 2.55 2.SO 2.00 

22 2.91 2.67 2.44 2.20 1.06 
23 2.78 2.50 2.33 2.10 1.88 
24 2.67 2.4:i 2.23 2.01 1.80 
25 2.M 2.35 2.14 1.93 1. '" 

20 2,46 2.W 2.06 1.8<1 1.66 
27 2.87 2.18 1.98 1. 79 1.60 ,. 2.28 2.10 1.91 i.72 10M 
29 2.21 2.03 1.85 1.67 1,49 
80 2.18 Ul6 1.78 1.61 1.42 

Safe loa,llneiude>< well;"ht M Ch.nllel. )Ia:ldmum tiber wtrRln ot 
!6,OOCllbH. per .'I""re lncll. 



JONE S 6. LAUGHLINII, L.IMITE D. II" 

SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR 

J ONE S 6. LAUGHLI NS, LI MITED, STE EL C HANNELS. 

IN TONS OF 2,000 LaS • 

. " ." -& 
" 

1 'Nell en"'ICIU:l,. STUm","b. 

-, 

" ,-., ... ''" ". ". ~ " "i ,"'- ''''. , .... ''''. 
, 10.00 D.17 8.26 7.85 6.4,'1 
6 8.41 7.M '.88 0.12 5.80 
7 7.20 O.M 0.00 US <I.I)!) 
8 6.30 0.73 5.16 4.59 4.02 

9 G.61 5.10 4.59 4.08 a.li7 
10 fi.04. 4.5D 4.13 3.67 3.22 
11 4.58 4.17 3.75 3.84 2.{l2 
12 4.20 3.82 .... '.06 2.68 

13 3.88 3.53 3.18 2.82 2.47 
14 3.60 3.27 2.95 2.62 2.2!) 
15 '.116 a.oo 2.75 2.4::;: 2.14 
16 n.li; 2.86 2.(i8 . 2.20 2.01 

17 2.97 2.70 2.4n 2.16 1.8!l 
18 2.80 2.00 2.29 2.M 1.78 

I' 2.&1 2.42 2.17 1.93 1.69 
20 2.52 2.20 2.06 1." 1. 61 

21 2.40 2.19 1.97 1. 75 1.53 ,. 2.29 2.08 1.87 1.67 1.46 
23 2.19 1.99 1. 79 1.60 1.40 

" 2.10 1.91 1.72 US 1.84 

" 2.02 1.88 I.'" 1.47 1.29 

Safe load Includl'll "'elgh\ or Channel. llu\mum tiber ItralO 01 
1&,000 lba. per liQusre luch. 



116 JONUI &. LAUGHLIN., LIMIT[ O . 

SAFE LOADS, UNIFORMLY OISTRIBUTED, FOR 

JONES 6. LAUGH L.IN S , LI MIT£D , STEEL. CHANNELS. 

IN TONB 0 F 2,000 loBS . 

.. ~ II '>lell e ll,uon:L. Ii bell CII."S",., 
~& ST"~I>" 'II". STJ.IIDJ.XII • . " -. •• 
~= S. ". " ". • ". , 

'" ., 
::::! ,"'- , ... , ... ,"'- I!.oK, , ... , ... 
-- ---- - - --, G.fir G. lf" CiAI 4.G2~ 4.47 3.82 3. In , ii.SI fl. !O CiO ;1.8:; a.73 lUI:! 2.M 

7 ·I.!ttl 4.42 ,1.81; iI.30 11. HI 2.7;1 2.20 

• 4.00 a.87 ll.3d 2.81) 2.7!) 2.3Q 1.00 , 3.87 3.4-1 3.00 ... "".;,J. 2.48 2.12 1.76 
10 3. ·19 3.O<l 2 .7'J 2.:Jl 2.2:1 I .U:! 1.6/J 
II 3.17 2.tl l 2Ar. 2.10 2.03 I. 71i J .4·l 
12 2.9\ 2.GB .~ <>~ .. ~ 1.03 1.86 I.M' 1.32 

13 2.118 2.38 2.08 1.7l! 1.7'~ 1.48 1.22 
l' 2An 2.21 1.93 1.6;' l.aO 1.00 1.13 
10 2.32 2.00 1.'" 1.1'J-I 1.49 1.21 1.00 
16 2.18 1.93 1.69 1.'1-1 1.3iI 1.19 ." 
17 2.0.1 1.82 1.1jf) \.:.10 1. 31 1.13 .93 
l' I.\}.1 1.72 1.50 1.28 1.:!4. 1.00 .118 
10 1." 1.62 1.42 I 'H ..• 1.17 1.01 .&1 
20 1.74 1." 1.3ii l.l1i 1.11 .96 .70 

21 1.00 1.47 1.29 1.10 1.00 .01 .75 
22 1.58 1 .40 1.22 1.0.; 1.01 .87 .72 
23 Ui2 1.85 1.17 1.00 .07 .83 .60 
24 1.45 1.20 1.12 .'" .93 .7U '.66 ,. 1.81) 1.24 1.08 .n .80 .76 .{i(I 

Safe 10IId mcludl:'ll welghto( Channel. )I"Imum tiber ~lralnot 
14,OOOlbti. per I!quuo Inch. 



JON[S & LAUGMLINS, L IMIT[D "7 

SAFE LOAOS, UNIFORMLY DISTRIBUTED , FOR 

JONES a. LAUGH LINS , LI M ITED, STEEL CHANNELS 

IN TOI'IS OF" 2,000 LSS. 

i~ 4 INC .. CIIANNIU., 3 h'~11 CII Al\"l\"'~, 

-& STAN"A"". STA""""". 0" -, 
t" 0' s. ,. .. '. • , • " ::lj n •. lb •. , ... '''". ''''' '''". 

----------- --- -----, 2.4,1 2.23 2.0'3 1.48 1.32 1.16 
6 2.0< 1.86 1.0!l 1. :.!:.I 1.10 .07 
7 1.74 Ui!) 1.4'l I.UU ." .53 
8 1.()3 l.:m 1. 26 .92 82 .TJ 

0 1.36 1.:M 1.12 .82 .7a .05 
10 1.22 1.12 1.01 . 7,' .ti6 .58 
II l.H 1.01 .92 .67 .60 .ria 

" 1.0'3 .!Ia .. , 6·' · . .55 .4' 
13 .g., .86 .78 .ii7 .5] .45 
14 .87 .79 .76 .5a .47 AI 

" .81 .74 .67 .49 .... 1 .a", 
16 . 70 .69 .IJ;l .46 AI .30 

17 .T' .66 .60 .43 .:m .:j·1 
18 .68 .G2 .56 .4, .36 ,., .. 
10 .64 . ., ." . " .3ii .31 
20 .62 .M .51 .37 .33 .29 

21 .58 Ji3 .4, .35 .81 .28 
22 .65 .50 .46 .33 .ao .20 
23 .58 .48 .44 ,0 · . .29 .25 
24 .O! .46 .42 .81 .27 .24 

" .4' .. , .'" .29 .20 .28 

S&re load Incl"des "'elgbt or Channel. Mulmum ftber I tn.JU ot 
1&,000 Ik per IIOUII"9 Inch. 



118 .I0HIt •• LAUGHLINS, L1M1TtO. 

Z BARS . 

SAFE: LOADS, IN TONS OF' 2,000 lBS., UNIFORMLY 

DISTRIBUTED , FOR JONES .. lAUGHLINS, 

LIMITED , STEEL Z aARS. 

" 

• 
~~ 

'" • 
:~ 
• 
:~ 

'" • :q 
• :q 
21' • 
N 

Soot. 1M-d. Inclnde _Ight of Z Bar. Ai ... lmlltll tiber at...u., 
liotoolbe. per -allilte Inch. 



0I0Nt ... LAUGHUN., LiMITtO. ' 19 

ANGl.ES, 

SAF' LOADS, IN TONS OF' 2,000 LBS ., UNIf"OAMLY 

OI STAIBUTED, FOR JONES .. LAUGHLlNS, 

LIMITED, ANGLES, WITH EQUAL LEGS. 

• , 
• • 

She of 
AIIII .. 

X. XU 11111 X. X I~ 08 
X- X'" II 08 
X- Xii; 111/; 

'""XI'.,C' 4 III 
I~xl'tx, Kit 
'''XI"X",,' I. 
8lt;X8lt;X"1 &.44 

IXIX".1I2 
I XI XJ. 1)00 
'"xt"x,", I IlrI 
:"'X'''X't 'M 

, 

... , .. ... ... .. , ... , .. 
1.'I'lI .. , , .. ... 
I~ 

Sde t.o.dl IDell;lde .-eIlllt of Anll.. ll.ulmnm llbet ursin 
lJ,C.1D 1_ per lila .... bidI. Neu.1r&! uJIlhl'OlIIb eeaW'r or ... "~ 
1III'1I1le1 to _I~ 



I~ .,1o ... ,. &. LAUGHI.IH., L IM IT ED . 

ANGLES. 

SAn: LOADS. IN TONS OF 2.000 Las., UNIFORMLY 

DISTRIBUTED, FOR .I0NES 6. LAUGHLINS. 

LIMITED, ANGLES,WITH UNEQUAL LEGS. 

Slunt 
Augle. I ' 

1.0NQ "'G VEATICAI.. 

= 

__ ' '. __ '1_'_ I ., 8 I 10 

I X4 x" I'. 8_M 4, 1.1:1 iii t_tI un I .• I., I IS 
• xt x ~ •• ""_10 8 , , .• , If> to&! 180 S,IS • til ... 
I XI~X 18,(IU' '.DOI t33 I.m, 2 t 17 I!IIII 1.&.311+1 UO 

I XI~X I ItlllOlt 40 827 '.!O t_ tIl '-""" to S 0$ ~ til 
• X4 X ,1 .... '1 4 jO' 3,1$ 2.~, IN I ~~ 1_14 118t 1.04 O.~ 
& )(4 X 'IIi 17'U 8_ti :., ~_'I II t_ll':: t-ta 2 I' It:! !.';'t 
& "o,(,X .... 'II 4 ~ I t.!II I I.M I,ll I ~I!\ 1.00 0 II:! 
:. >;3\ix X ,IG ~, 8 H e, •• -~i 3. t_811 ~.41 !! II 188, 1.110 

r. xl X, 2. I 14~1I I,r, Ut ow 0.1:111 
r; xl X " ., .... '8: 3,'. tor. t311 :,0'/' t IU 1 M 4 XI'"X" ' 100 0l1li 0_. 017,'''' 
4 >< ..... Xi( 2~:2.1 t 1,1Ie1,1Il'1_:!11011 

4 )0"1 X ... &,12 296 • ...., 1.1' 011& O.fIII 0,", 0,&40 061 
4 ... X \j' 10Mllla! elliG tla, I" l&e lIS' 1 1ft 106 
I,,,t,x .. elM!!..: l _lIIIIOI'OSlO.iIIO O!llO,SO 
3!{,t,X,. 11114~ 22'J 18'1 I.UlUl1l1 1 1.# Oat 

.,~ <I X.. •• t I~ I.;j,') I. 0 r. 0711 0_1: O. 0.4e' 0,+1 
I .. d x \j' 1I.lt 4 IlII ::,:-1 2011 lat 1& 110 I 0_1» 081 
.... t·~l< ... '00 1:I(j 100 0, 01(10110' 0,43 0 0_18 O,*, 
,<;..2"", ... &1i-4 ta:! 1._,1* 1_1; O.r. 0.&'1 0, OIl6jO,liII 

• x"iXS'~ II:O~O.MO,""'OIJO_.O O~O.~ 
I -.1t",;,;: 0.;, 41~ tllll I,a; 1.(11 Olt! o. 0,1Ii 0:111 0_* O~ I 
3\(At X It ~,IH I flt or..< O_M O,U 0.1-1 O:tll 0 .• 0211 000 
'\t,xt X Ii 4&1 tit! 1M I I O~ 017 0.16 0 01'02 0411 

i~~! E ~ I.f!!~·!~ l~ !~:!~ 8lI 8~ !~ !~ 
l1(xl\6X e 0 ~ 0 tt 0:1 0.11 0,11 o.a, O.lt 0.1I 0 I» 0.08 
l""X ~x 018 011 0.1)1 OOS 0.111 0.001 0.011 0_08 O.OS 0_02 
I X "x 011 0(1(1 0.0-1 0, 001,0.01 0.0i', 0.01 0.01,001 

S.f. Lo.d. Intludt! nJ,gbl ot An,le. MullQum llber "rain Of 
12.,000 lbL per 1Iq" .... lueb. NeutnJ u18lhrou.h ClCIUtl1! or fJ1I'I'"ltJ" 
",...uello IlIort lee. 



JONE. &. t..lU GHLIN •• LlMITEO. 121 

ANGLES. 

SAFE LOADS. IN TONS OF 2.000 LBS., UNIFORMLY 

DISTRIBUTED. FOR JONES oL LAUGHLINS , 

LI MITED, ANGLES, WITH UNEQUAL LEGS. 

SHORT LEG VERTICAL. 

Size or 
Allgle. 

-- ~-'-!-'--'--'-I-'-~l~-'-l ll ~ 
6 )<' 4 X" 6.0 ~20 tl~ 100128 1.07 O . OIM} -~~ _61 
f' X4 xli I ~ 00 6.S, 4,20 III ~'2 ~ ~ 161!kl 1.I":0Il ' . 40 1 ~ 
II } 3%Xfi; 4.W ~ 46 1 61 1-2:l11i1 It! \1 ro (l!o! OM 49 
o x8 ~I XIl 9,61 4 82 3. ~1 241 lila 1.61 I' 38 I.~I 1 0'1" 96 

I"> x 4 XS tH IS 3 H 2.00 • II; 1.2(; I !XI ,000 0711 0,70 ° 6-1 
II X4 X!lI: 11.44 G';'~ 3 ~I 2 ~ ~211 1.111 '. M I <IS 1 ~'7 I H 
~ X3 '1 XS fMJ 240 100 120 ~go .110 lY.I 060 M O.4~ 
G X3~X" e . 7'~ 4.:16 ~9' ~18 1 1.74 1.411 1.2:) 1.011 0. 117 _Ir. 

II x 3 XS 3M! U8 1.190_l1li 10 71 .00 .6' 0.4:1 . -IIl ,36 
II x 3 X !lI: 644 3.J!:.! t If. Lei 1 211 J.('7 .!Iii 0 .1I1 7'l IH 
4 X3"Xo,; 4.7'l ~.lIIl 1 117 I III ' ,~ .":"9 ,67 U.M O~ 047 
4 X3 l,iX !i 8.r.2 4215 28-1 ~13 1 ro 1.4' I.~ 1.07 ,M tIC> 

• X~ X'" 340 I ro II~O &'i 15$ .1">7 .40 0.43 ,SR 011-1 
~ X8 xl( 8.24 3. 12 ' (W4 1M I.:l!! 1.1).1 ,$0 0.78 00 Ii:.! 
lIl( x !I '(X\i 2.6-1 I 32 _ill! IHj6 !IS .4 1 .3!! .&1 .l!lI .211 
3l.i:X~SX" 4.'O\t 2.38 1.!l7 j'-lll . 91 .~D 67 O.~~ .r..: 0 .47 

'"" x 3 X'* 33:1 188 1.11 0 ,83 00 ,M .47 .4'1 .37 .38 
III,xlI xi[ 6_08 304

1

2 00 I I~-': I !/:! 1.01 .87 0.~6 . ..8 61 
3'''x2 '1x lo4 1 1>1 082 0_11$ ,0.41 !18 .on .'l3 0 .21 0,18 010 

3"' X2""X'" 321 I I!!! 108 1081 .~ G-I .46 41 '3GI'" 
3 x2''' xlo4 160 0.130 OM O_<tO ,0112 02, ~ 020 0.111 0 Ie 
8 X21!i xM, 200 1 46 '0 W j). ;"8 10 ~ ~D 4;1 031 II! 0::0 
8\(x2 x u. 08-1 42 026 021 017 14 It 0 . 11 O~ O~ 
3\( x t X"" UI2 116 0 6-l ~. 48 0 lIB 82 0'i!7 02-1 0.21 019 

8 )(2 Xh 0 eo 40 O'¥l 00 016 18 I) 11 ~ 10 .011 I) 08 
S x2 x !4 188 . 04 0153 47088 .31 -r. 021. Ott O l g 
'""x2 xh 078 880~ IQOI$ 18 11 .10 0800S 
,,,,x2 x 141 1.87 . 04 0 tI2 ° 47 0 87 31 To . 28 .11 10.10 

Il(XH' XS 0117 I) 19 012 0.00 0 f11 os 06 I» Of ,0 (II. 
1,,)<' "x ° 10 .1» 063 ,063 ° (t;I .02 01 001 .01 ,001 
1 X "X ° 06I!10 00-1 ,0 0161° Oli 0 (10)0 008 .00710.006,°.00610.005 

Sate Loads InClude welgbt or Angle. Mllxlmum ftber elraln of 
12,000 lbe. per equare Incb. Neut.ra! W. tbrol1lh centre of Ifra.,iJ.l' 
parrJIel '<) 10111 lci-



122 JONt.6. WlIJGHLIN5 , LIMITED . 

TEES. 
SAFE LOAOS , IN TONS OF 2,000 LBS ., UNIFORMLY 

DISTRIBUTED , FOR JONES 6. LAUGHLINS, 

LIMITED, TEES. 

8 .. 10 

LM L" 
1.10 ... 
0.77 
0.'" 
G.t'II 
0." 
0." 
OAI 

0." 0." on 
0." 
o.al 
0.21 
OJ!I 
O.lS 

0.111 
0.18 
0.10 
0.00 

~!2I~~lo.oo 
0." 
0.00 
0.'" 
0." om 
0." 
0.01 

Safe LoaclJl include weight of T~. MlUimum fiber 
Btrain, 12,000 JbtI. per equBre inch. 



JaNE . ... L..\UQHLINII . LIM ITED . 123 

SPACING OF' JONES • LAUGHLINS , LIMITED. 

STEEL Bt:AMS. <0. UNIF'ORM LOAD OF' 

no LeS . p<. SQUARE F'OOT. 

I'roper dlst.&lIclliu tNt, Ci!nte r to I.'I:'lItefOt IU&mL 

!~ 
-& t4 I RCII Uau,. ST4111)4.1) 

•• -. 
I; 5' '00 .. .. " 

., .. ,,,. 1'"- '''. ,,,. ,,,. Qli 

" 
12O.S 116.8 113.2 100 .0 100.0 

11 DIU Il6.' ... , 00.6 8". 
12 sa.' 81.1 '18.6 76.1 711.6 

'" 71.2 69.1 67 .0 ".0 62.7 .. 61.4 511.6 57.8 M.O IH.2 

" 63.5 a1.9 (,(I.S 48.7 47. t 

" ..... .w.6 «.2 -&2.8 41.4 
17 41 .7 40.4 ".1 37.9 ae.7 

" 
87.1 S6.0 ..... 83.8 32.8 .. 38.S 82.3 31.3 00.3 2\),4 

00 00.1 211.2 28.3 '" .. 26.5 
21 27.S 00.' ".7 24.11 ~.t 

22 2<.8 U.I 28,4 2';!.O 21.11 
23 22.7 22.1 21.4 :.'0.7 20.0 

" 20.9 20.3 111.7 19.0 18,4. 

" 19.5 18.7 18.1 17.5 17 .0 .. 17 .8 17 .2 16.7 16.11 15.7 

" 16.5 16.0 15.1J 15.0 14.6 ,. HiA 14.9 14.1J 14.0 13.G 

" 1"-'1 13.9 ISA IR.O 12.6 
30 1SA IS.O 12.0 12.2 11.8 

PI),IOIOd I)r aso IbOl. per ...,u.tfI t oot. dIvide (be ~ll&('h"I .. IVfI1 b)->!' 
lIulPll.lln abe . _tmn, 115,000 1_ per "'l ...... lucb. 



124 JONE8 &. LAUGHLIN8, LIM'TED. 

SPACING OF" JONES • LAUGHLlNS, L.IMITED, 
STEEL BEAMS, '0. UNIFORM LOAD OF 

'" LBS • ... SQUARE FOOT. 

"rope' ul.u.nCfl Il~ Ceel, center 10 eentero( Be ....... 

.. 

-2 !!, 20 b<:,. Ilu". U" .. ,' ,. S~{"T'O". 
=<;: -, .- -

== ~t: ' 00 '" .. ~ .. . , 
=] 

, .... lb._ , ... ''''. ,,~ 

~~-

10 101.3 98.3 9.j.4 92.3 89. 4 
II 113.4 81.0 78 .6 76.B 73.9 
I:J 71/ 3 118.3 00' &1.1 tl2.1 
18 ;)9 .9 a8.2 56.4 ,;4.6 1i2. !) 

" !i1.7 M.2 48.' 47.1 <W.6 
Iii 45.0 4:1.7 "2.4 41.0 39.7 
1" 39.G 38.4 37.3 !l0.1 a.1.0 
17 00.1 3"" 32.9 St.!) SO., 

1R 31.2 30.3 29.4 28.5 27.6 
1U 28.' 27.8 26.4 2:i.(I 2.\.7 
,~ ~.3 2-1.6 23.8 2:1.1 22.S 
21 2;1.0 22.3 21.7 21.0 21).2 

22 20.' ".3 19.7 19.1 18.5 
23 19.1 18.6 18.0 17.5 10.0 
24 17.6 17 . 1 16.6 \6.0 IG.5 ,. 10.2 l a,7 15.3 14 .8 14.3 

20 1:;.0 lUi 14.1 13.7 18.2 
27 IB.9 13 .5 13.1 12.7 12.S 

'" 12.0 IV; 12.2 H.t-! 11 . 4 

" 12.1 11 .7 lUI 11.0 10.6 
SO 11.3 IO.n lO.G 10.2 ,., 

~-

~'or 10lld "r s:IO 11>., I>t'. I'<IU""'" (O(>l. ,Il~ld c the .l,~d"J{ given br:!. 
)!KxhllU'U door Io,rah" UI,OOU Llo1I. loe. ",,"u.,. Incb. 



JONI ... LAUGHLIN. , LINITIO '''' 
8PACING OF JONES • LAUGHLlN8, LIMITED , 

8TEEL BEAMS , FOR UNIFOAM LOAD 0' 

". L8S . .," SQUARE FOOT. 

I , I' roper d iIUo II<:9 II> feet, etlnl.6 r to eOll ta. of beam •• 

- - -
:i~ :zo lxcx B&UI,8usUAao . .:i 
h ; I .. ~ " .. 
" ,'"- ,'"- ,'"- ,'"-OJ - - , --10 tlJ.' 779 'i4 11 71. 9 
II 66 . ~ 64 .4 01.9 59.4 

" "'., M.' Col!.! 43.9 oa 47 .8 46.1 401 .3 42.5 

" 41.3 39.7 "".2 36.7 

" 35.' 84 .6 as .3 :n .9 
16 :U.6 "" .. 2\1 .8 28. ' 17 27 .' 26 .' $ .9 2<.9 ,. "'.0 24.1 23.' 22' 

" 2'.U I!U. 20 .7 19.9 
20 20.2 19.1» 18. 7 17' 
21 18. 8 17.7 17 .0 16.3 , 
~l 16. 7 16. 1 16'[, 14 .9 
22 '" 14.7 14 ~ 13.6 
2. 14 .1 la.6 13.0 12. 5 

" 12.9 12 5 12.0 11 .5 

26 11 .9 11.3 11.1 10.6 
27 11.1 10.7 10.8 '.9 

'" 10.S , .. 9.' 9.2 
29 9.6 9.8 8' 8.6 
80 9.0 8.6 8.3 8.0 

" " r IooId of *' lbe.J)6 1q1Wtl toot,diri~ th. 'r-ID&' d~I!D 1172-
X. d_1UII IlberIllnJD, 15.COO lbe. per lqul.rwlDcb. 

1" 
I 



126 JONES 6. LAUGHUNS , I..IMIT~O . 

I 

SPACING OF" JONES 6. U.UGHLlNS, LIMITED, 
STEEL BEAMS. FDA UNIFORM LOAD OF 

1711 LaS . PEA SQUARE FOOT. 

ProPllf dYt&Deo 10 tget, Cl(IDtar to Geli lar or beama. 

1 ~ 18 I><CH Ba .... , STAIfDA&D. 
- & .,-
j: 
ill 10 " 

., M 
1"- 1"- 1"- lbo. 

10 62.S 59.6 56.9 ... , 
11 51.4 49.S 47.0 404.4 I' ".S 41 .4 89.S 37.4 
13 86.' "'~ 83.6 Sl.9 

1. 31.3 SO., 29.0 27.5 
l' 27.7 26.' 23.3 ~.9 
16 '~3 23.S 23.' 21.0 
17 21.5 " .6 19.7 18.6 

18 19.2 18.4 17.6 16.6 

l' 17$ 1M 1M 14.9 

'" 15.6 14.9 14.2 1&' 
21 14.1 11L1 12.9 1~' 

23 12.9 12.3 11.7 ll.l 
23 11 .8 lI .S 10.7 10.2 
24 lOB 10.8 9.' ••• 25 10.0 '.6 '.1 8 .• 

26 9.' .. 8 8.' 8.0 
27 ILl 8.1 7.8 7.' 
28 7.' 7.6 7.S ••• 29 7.' 7.0 •. 7 ••• SO 6.' ••• O.S 6.0 

..... r l.-J o f 1:50 lbe.. par .:jO ... foot, diT! .... tbo I jlIIfllDIj' lP"eD by 
2. M..u.LmulZI Il.,.,. MJaI", le.,(iOO lbe.. I*' .:&IIUO Incb. 



JONES'" LtlUOHU ... S , LIMITED. 127 

SPACING or JONES'" LAUG HLINS. L I MITED, 

STE EL BEAMS , Fa" UNIFO"M LOAD OF 

118 Las. PEA SQUARE "OaT. 

"roper dl' lAnee In teel. ~"nll!r 10 ~enl t.r ot Beam •. 

= 

~i -, 

" " "f 100 .:!I.. I~. 
"! 

III INCH llua, 1I .... n Sal;.'l'lOlI'. 

" ,"- .. , ... .. ,"- .. ,"-
--Ir---I----I----I·----f----

10 
11 

" " 14 

" 16 
17 

18 

I' ,. 
'I 

22 
~I 

" " ,. 
" .. .. 
SO 

':'S. 1 
60 .• 
00.7 
"8 ,2 

37.4 
32.(; 
".6 
".S 
22 .6 
20 .2 
18 .3 
18.6 

IG . t 
IS .8 
12 .7 
11.7 

10 .8 
10.0 
' .3 
8.7 
'.1 

70.8 
58.6 
49.2 
41.9 

S ... 
SUi 
27.7 
24 .5 

21.9 
19.e 
17 . i 
16 .0 

1".6 
IS-" 
12.3 
ll .S 

10.G 
11.7 
' .0 ... 
" .9 

".6 
G".7 
"7 .7 
40.6 

".0 
3O.S 
26.' 
23.8 

21.2 
111.0 
17 . 1 
HLli 

1".2 
12.11 
11.11 
11.0 

10. t ... 
'.7 
••• ' .0 

66-" 
(;4.11 
46.1 
811 .2 

83.' .... 
20.' 23.' 
OO.G 
18,4 
18 .6 
15 .0 

IS.7 
n .G 
11.6 
10.6 

••• ' . 1 
8.G 
7.' , .. 

.... 
03.' .... 
87.11 

m.' " .. 
"".0 
22 .' 
111 .8 
17.8 
18.0 
14.5 

13.2 
12.1 
11.1 
10 .S 

' .0 • •• 8.2 
7.6 
7 . 1 

For loed ot $W Ib&. per .qna,. tOOl, dl~Id.lbe lipaellll ely,," b,.!. 
"ulmum .lltle . Ilrain, 18,000 I'" pt.. ~ulI' .. lneb. 



' 28 JONeS " U UGJoI LIN S , LlMITlD, 

S~"'CING OF JONES" LAUGHLlN S, LIMITED , 
STEEL BEAMS , FOR UNI,.ORM LOAD O. 

1715 LBS . PER SaUAAIE FOOT, 

1'r<lIIf! r d llt.aDOtIln feet. oeo~ to CClIl tt>r o f HMml. 

!i 15 111'011 till"., L IOKT SIIom'HlJ< • . " 
" ~, ., 

" " " 51 , ... , ... , ... , ... 
I . ,. .... Mi .2 ~ . O 61.7 

II ..., 46 .t. 44 .6 4iU 
12 40.6 39 .' 37.' $,9 

' 3 34 .5 aa.2 31.0 ".6 

,,' " .8 28. 7 27, /i 26.4 

" 26.0 2[, , 0 24.0 23. ' 
IG 22.8 21.9 21.1 20.' 
17 "I., WA 1t1 .7 17 .9 

'8 18 . 1 17 . 4 16. '; 15.9 
19 1&.2 la.6 16.0 14 .3 
20 14 .6 14 . 1 13.6 12.9 
21 13.2 12 .7 122 11.7 

22 12.1 11.6 1 I.1 10, 7 
23 11 .0 10.6 10 .2 '.8 

" to.2 9. ' •• ••• ~b 9.4 9.' 8. ' 8.3 

" 8. a 8.3 , .. 7.7 
27 8.' 7.7 7.4 7. ' 
28 7.< 7. ' 0. ' 0.' 

" 7.' 6. 7 G.!! 6.' 
30 6.' 6.' 0.' ' .8 

PM I0Il,1 of 110 11 .. per fIqUafe foot, d i.ldo,l"" _cl ... -'"'" b,. 2. 
Mul llu,,_ 11_ flra1.., 14,OOD It.. per eq_ hKb.. 



JONES " LAUGHI.INS, LIMIT[D. 12\) 

SPACING O F JONES &. LAVGHLlNS, LIMITED. 

10 
II 
12 
13 

" " 10 
17 

IS 

" ,., 
" 

26 
27 
!l8 

" SO 

STEEL BEAM S, FOR UNIFORM LO AD OF 

H IS LBS . PER S QUARE FOOT. 

I'rojler dl'lA,n\'U In feet, eenter 1(> eenterQf ll<lawL 

43. 9 
30.3 
3O.G 
26.0 

22. " 
19 .1; 
17 .1 
15.2 

13.a 
12.2 
11.0 
10.0 

0.1 
8.3 
7.7 
7.1 

6.G 
6.0 
6.' 
5 0 

'.9 

41. -; 
:J.I.G 
::!9.0 
2.\.7 

21.3 
18.5 
16.3 
14.li 

12.1) 
lUi 
10.1i 
fUi 

8.' 
7.0 
7.3 
6.7 

'.2 
6. 7 
1i.3 
'.0 ,., 

39.G 
32.6 
27.4 
23.4 

2().2 
17 . r, 
LoA 
13.7 

12.2 
10.9 
0.0 
0.0 

R.2 
".li 
'.0 
'.3 
'.8 
6.4 
6. 0 
4.7 
4A 

" ,,~ 

3i .3 
30.8 
2li . !I 
22.1 

HI. 0 
16. G 
14.6 
I:!. il 

11.5 
10.3 
0.3 .., 
7.7 
i .0 
G.a 
G.9 

5.5 
G.1 
4.7 
4.4 
, .1 

3,5.9 
29. 7 
2-1.9 
21.3 

18.3 
1f, .9 
14. 0 
12 .4 

11.1 
0.' 
'.0 
8.1 

7.4 
6.8 ,., 
G.7 

6.' 
'.0 , .• , .. 
'.0 

For 10",1 of 3ro II». pc r "'luarQ fOOl. dl .. ~lo 1110 WjI"",I ,,!: 1I"1"e" by:!, 
)lu!mu"" dber 'InUn, 16,00lIhil. per lIquar1! IIUlb, 



100 JON IS .. LAUGHLINII , LIMITI:D. 

SPACING OF JONES &. LAUGHLl NS, LIMITED, 
STEEL SEAM S, FOR UN_rORM LOAD OF 

1715 Les . peR SQUARE FOOT. 

Proper di.tauce hi feet, center to centllr of Beo.m •. 

"~ 12 lI<el'l RICAK, 12 bUlIl nll"K, 
!& SPECIAl, SIICTIOS . ijTAlfDAIlD. . 9 g-.-0. 
§. 

" "' ~ " " ... .~! ,"'- 'bo. 1,". 'bo. ,"'- ''". O. 
--- --- -- ----

10 82.7 00.' 29.1 24.' 23.2 21.9 
II 27.0 25.5 24. 1 20.0 19. 1 18. 1 
12 22.7 21.5 00.2 17 .3 16 . 1 Ib.2 
IB 19.4 18.8 17 .2 14.8 13. 7 18.0 

14 16.7 15.8 14.9 12 .8 11 .8 11 .2 
15 14 .5 13.7 12.9 ll.l 10 .3 .. , 
I6 12 .7 12. 1 11.4 9.8 '.0 8.' 
17 11.S 10.7 10.1 8.5 8.0 7.6 

I8 10 . 1 9.5 '.0 7.7 7.1 6.7 
19 9.1 8.6 8.1 6.' 5.' 6.1 
20 8.2 7.7 7.' 6.2 5.8 '.5 
21 7.' 7.0 6.' 5.7 5.3 5.0 

22 5.7 6.' 6.0 5. 1 '.8 '.5 
23 6.2 5.8 5.5 '.7 ••• '.2 
24 5.7 5.4 5.0 '.3 '.0 3.8 
25 5.3 5.0 '.7 '.0 '.7 '.5 

26 '.9 '.6 .. , '.7 8.' ,., 
27 '.5 ' .2 '.0 3.4 '.2 3.0 
28 '.2 ,., 8.7 3.2 '.0 2.8 ,. , .. '.7 '.5 '.0 2.7 2.6 
00 '.6 ,.4 '.2 2.7 2.6 2.5 

For load (If S501bo. ver Iquan toot, dblde the .~ill£' .inD b, 2· 
MnimulXl door luau:', 16,OOO IIN. per -<l,U&nIlAch. 



JONt:. 6. LAUGHUN. , L.tMITt:D. iSl 

SPACING OF JONES • L.AUGHUNS, UMITEO , 

STE:.EL. BEAM S , 'OR UNIFORM L. O AO 0' 

'" L.BS. P<R S QUARE:. FOOT. 

I'roper dl'lanc" In r~'<:t, cen1er to center or )Jell"'" 

. " 10 llle" Bu .•• 111,..<' ., On)!, 

" -~ SU1UU"". ST"~O"HU . 
.:::: , . . , 
" " ~ ~ " " '" ~ " " I ... ,"'- Ibl. , ... , ... ", ,,,. ''''. "Jj 
- ----,--------- --r-- - - r--
10 19.4 17.0 16.4 14.9 15.3 13.9 12.6 lUi 
II 16. 0 14 .8 13.5 12.3 12.6 11. 5 lOA 0.5 
I' 13,4 12.4 ItA 10 .3 10.6 0.7 8.7 8.0 
I' 11.4 10.6 0.7 8.8 0.0 8.2 7'<!' 6.8 

I' 0. 9 O. I 8.' 7.6 7.8 7. I ,-' ' .9 
I' 8.6 7.0 7.3 6.6 '.8 6.2 G.' 5. 1 
16 7.' 7.0 6.4 5.7 5.0 5.4 .., 4.5 
17 '.7 6.' 5.7 5. I 5.' '.8 4.' '.0 

18 6.0 CUi 6.0 '.6 '.7 ,., 8.' 3.5 
10 5.4 6.0 '.5 ,. I . " .. '.8 '.5 ,., 
26 ,., ' .5 ,. I '.7 '.8 :Ui ,. I 2.' 
21 4.4 '.1 '.7 8.4 3.5 '.1 2.8 2.6 

22 '.0 8.7 B.4 ,. I ,. t 2.9 2.0 2. 4 
28 8.7 8.4 8.1 '.8 2.8 2.6 2.4 2.' 
04 8. ' 8.1 .. , .. , 2.6 2.4 .. , 2.0 

", '. 1 2.0 2.6 .-' 2.4 2.2 2.0 1.8 

26 2.9 2.6 2.' '.2 S., 2.1 1.9 1.7 
27 2.6 ... 2.2 2.1 '.1 1.' 1.7 1., 
28 2.5 2.:1 '.1 1.9 1.9 1.8 I. ' 1.5 
26 2.' 2.1 1.9 1.8 1.8 1.7 1.5 1.4 
80 2.' '.0 1.8 1.7 1.7 1.5 I., 1.3 

Yor 10"" or 3!iO It... per *I" ..... fool , divIde Ihe Bpe.<:llIg glvell by:' 
Ilulmulll tibet .,ratll, 15,000 lba. per *lu&nII.IIch. 



13'2 JONES 6. LAUGHLIN 8, LlM 'TEO. 

SPACING O F JONES • LAUGHLlN S, LIMI T ED, 

STE£L BEA M S, '". UNI FO RM LO AD 0' 

'" LBS , .,. SQUARE FOOT, 

I'roper dL.tancc In roo~, CCllter to center of ~ 

-~ 8 h.ell IlU)!, ? 11I0lI I)I'.A )I , 

!& STAIIUAI<II. STJoNUAIIi). 
00 -. . -o· .U ' .. ". .. " 1151( '" "" " Qli ,,,. , ... ,,,.. ,,,. , ... , ... , ... 
------ ------, 41.8 89.4 37.0 84.7 21).4 27.3 25.3 

6 21).1 27.4 25. 7 24.1 20.' 10.0 l7.5 
7 21.4 26.1 18.9 17.7 15 .0 HUl 12.9 
8 16. 3 15.4 14..15 1B.5 11.5 10.7 9.8 

6 12.9 12.2 11.4 10.7 6.1 8.5 7.8 
16 10.5 9.9 6.3 8.7 7.4 6.9 0.3 
II 8.6 8.' 7.7 7.1 6.1 6.7 11.2 
12 7.8 ••• 6.' 6.' '. 1 4.7 4.4 

13 6.' '.6 5.5 '. 1 4.3 4.1 " 14 '.3 6.6 4.7 4.,1 3.8 3.' .. , 
15 4.' 4.4 '. 1 '.8 3.8 3.' 2.8 
IG '. 1 8.8 '.6 ••• 2.' 2. 7 2.' 

17 3.6 3.4 '.2 8.' 2.' 2.4 ••• IB 9.' 8.' 2.U 2. 7 2.' 2.1 I.' 
" ••• '.7 2.' 2.4 2.0 1.9 1.8 
20 2.6 ,., 2.3 2.' 1.8 1.7 1.0 

21 • .4 2.2 2.1 1.9 1.7 1.6 1.4 

" 2.2 2.1 1.9 1.8 1.5 I.' 1.8 

~'or IIwl of lIl50 lbo!. per lKjul.re fOOL, divide the ~llIi riven by 2. 
llaxlmum llber l tra.ln. 18,000 lbl. per ~ulr(llneb. 



JONES 6. LAUQHUNa. LIMITtD. ISa 

S~ACING Of" JONES • LAUGHLlNS , LlMITEO , 

STEEL BEAM S , .o. UNIf"ORM LOAD O. 
'" Las. PER SQUARE FOOT. 

l'rtlllt! r Illtitance In reet, center II> !!eUler or Ucawi. 

!! Gb<:u n ...... e b ot 0 ...... 
8t.ulD~. S-UJfDUW. ,. -, ;: •• 1;1( ... '" ". ". .. 

~" 0. , ... , ... ,,,. , ... , ... , ... 
- - -----, 21.3 19.5 11 .7 I·LS 13 .[1 11.8 • 14.8 18.5 12.1I 10.3 ' .2 a.2 
7 10.0 ••• '.0 7.' '.a 6.0 
8 8.6 7.6 0.0 6.a 6.2 4.0 

6 6.G ' .0 G." '.0 ' .1 3.7 
10 6.' ••• ••• a.7 3.3 3.0 
11 '.4 4.1 3.7 a.' 2.7 2.' 

" 3.7 ••• a. l 2.' 2.8 2. 1 

13 '. 1 2.' 2.6 2.2 1., 1.7 .. 2.7 2.' 2.3 1.' 1.7 1.5 
15 SA 2.2 1.0 1.7 1. :; 1.3 
16 '.1 1.. 1.7 1.. 1.3 1.1 

17 l. a 1.7 1.5 1., 1.1 I.G 
18 1.7 1.I:i ... 1.1 1.' 0.' 
10 1.6 1.4 I.' 1.0 
20 1.:1 I., 1.1 

21 1.2 1.1 1.' 

" 1.1 1., 0.0 

Yor 100M1 or &'10 Ibtl. per lIquare rOOI,dl1'k1l'llhc .paclD& s:t1'en by" 
)lulmuto tI\>e •• ,mu, UI,OOO Ilia. per lIquarc loell. 



i 
I 

IS< JONt .... lA.UGHLINIII, LIMITII:O. 

S PACING Of" JON ES 6. lAUGHl.I N S, LI MI TE D, 
S TE in • • £ " M S, FO R UN I FOR M LO AD O F 

17& Las. PER SQUARE FOOT. 

"roper dlatan<:e In teet, <:elite. to centero! Bea!ns. 

"" , .. 
• [1<CII Du., 

s.."!<D.o.ao. 

.. 
''". 

S INOH IIna, 
S1'IIIfD.I.&D. 

1~ 6K 1I\4i 
Ito.. lbe. 11>1. 

- --- -I--1--lf-I--I--, 8.7 8.' 7.8 7.' 4.7 4.4 4.0 

• '.1 '.7 .. , '.0 ••• B.O '.8 
7 ... ... B.D '.7 ... .. , ' .1 • 8 .. ••• B.D '.D 1.8 1.7 ... 
D '.7 .. , 2.' ••• I.' I.. ... 

ID ••• 2. 1 I.D 1.8 I., 1.1 1.0 
II 1.8 1.7 ... I. • 1.0 ....... .. . .. " 
12 1.' U I.' I., ....... ....... . ... " . ....... ....... . ...... 
18 1.4 1.8 1.1 1.1 ....... ,., .. . ....... 
" 1.1 I.D I.D D.' .... .. ....... ..... .. 1.0 ...... ...... ...... . ...... ....... ....... 

Vor load of!mO It-. per wtUJIN foot, dlride Ibe . paelnlJ ,hen by.t. 
liIu.lmulii ftbe •• 1.&10 •• ,,000 I", per IqUAnI lueh. 



• 

JONtS 6. LAUGIoILIIIIIlI, LIMlTtO. 13[, 

S""CING OF' JONES 6. LAUGHLINS, LIMITED, 

5TE:EL BEAMS, FOR UNIFORM LOAD OF 

HiO LBS. PER SQUARE FOOT. 

to 
11 
12 
13 

I< 
15 
16 
17 

18 

" ,. 
21 

22 
23 
24 
25 

26 
Z1 
28 
20 
30 

Proper dl~l.nce In fcct, CflUler to center 01 Be .. m .... 

'00 ''''. 
140 .4 
116. 1 
97.5 
83.1 

71.6 
62 .4 
54.7 
48.6 

43.3 
38.9 
35. 1 
31.8 

29.0 
26.5 
24.4 
22.5 

20. 7 
19.8 
17 .11 
16.7 
1/,.8 

186.S 
112.6 
D~.6 
30.0 

69.5 
110.5 
53.2 
47.1 

42.0 
87.7 ,4.1 
80.9 

28.1 
25.7 
23.7 
218 

20.' 
18.7 
17.4 
16.2 
Hi.! 

00 

''''. 
132. 1 
109. 1 
li t. 7 
78.1 

67 .4 
58.7 
51.6 
45.7 

40.7 
36.6 
88.0 
29. 9 

27.S 
21.' 
22.9 
21.1 

Hl.5 
18.1 
16. 0 
15.7 
14.7 

" lb~. 

127.n 
105.7 
88.8 
75.7 

6:;.3 
56.8 
4D. 1l 
44.8 

8j).5 
MA 
32.0 
29.0 

26.4 
24.2 
22.2 
20.' 

18.9 
17.5 
16.8 
15.2 
14.2 

., 
''''. 

123. 7 
102.2 
85.0 
73.2 

63. 1 
5:'.i. 0 
.... 3 
42.8 

38.3 
84.3 
30. 2 
28. , 

25.5 
23,4 
21.5 
19.8 

18.3 
17.0 
IIL8 
14.7 
18.7 

For 10&<.1 <lr IlOO 1~. per square fool,dlvlde th e Ipaclng ghell bl2. 
Maximum llbe . olr&ln, 111,000 lbo. per I()ual'lliuob. 



1a8 JONt. 6. LAUGHLlNS , L 1MtT IlD . 

SPACI N G OF' JONES ... LAUGHLl NS, LIMITED, 

S TI:I:I.. B E AM S , FO R U N IFO RM LOAD Of" 

1150 L BS. PE R S QU A R E FOOT . 

10 
II 

" l' 
14 
15 
16 
17 

l' 10 
20 
21 

" ,. 
24 

" 
26 
27 
28 ,. .. 

j'l'Oper dbl.ancc In feet, c\'''t~r 10 ~lllCt or Ik ........ 

,ro , ... 
118.2 
97.3 
82. 1 " .. 
00 .3 
~2.5 
40 .2 
40. 0 

36.' 
".7 
21Ui 
26.S 

24.4 
22.:1 
20.5 
18.9 

17.l'i 
16 .2 
ilL! 
14. 1 
13.1 

00 1Iu;I1 1111 •• , II UY y !;CC'I'IOlf. 

.. , ... 
114.7 
D4.5 
79.7 
67. 9 

58.S 
51.0 
44 .8 
".7 , ... 
31.8 
28. 7 
26.0 

2:U 
21.7 
IO.n 
18.3 

16. 0 
15 .7 
14 .6 
13. 6 
12. 7 

" '0.. 

I I1 .S 
91.8 
77.3 
60.' 
58.7 
49.5 
43.5 
stU 

..., 
OO.S 
27.S 
2:S.2 

23. 0 
21.0 
19.3 
17.8 

16 .4 
1/). 3 
14 .2 
13.2 
12.3 

107 .7 .... 
74.8 
63. 7 

" .. 47 .0 
42. 1 
37 .3 

83.' 
29.9 
2G.O 
2-1.4 

"'.S 
20. ' 
18. '7 
17 ,3 

HL O 
14.8 
13.7 
12.8 
11. 9 

.. 
n ... 

10·" 3 
86.2 

"' .. 61.7 

6;J.2 
46 .S 
"' .7 
' tJ.l 

az.2 .... 
26. 1 
23.6 

21.6 
19. 7 
18. 1 
16 .7 

iliA 
14 .3 
13.3 
12.4 
11.6 

Yor )OIId t)( ~ II». per IIql1&nIl f(lOl, dl .. kll\lho ~1~1nI1I1'l't1l b,2 
J,lullllum nile •• , run. 111,000 lbol. pe r IoqlUlnl Incb.. 



JON!:S .. LAUGHI.INS , L IMIT!:O. 187 

SPAC ING OF JONES &. LAUGHLINS , LIMITED , 
STEEL BEAMS, FOR UNIFO RM LOAD OF 

HIO LBS. PER SQUARE FOOT. 

Proper d' . t.u. .. ee In tOO'lt, cent.u.r to ooutor of Beama. 

i~ 00 lN o ll B HAII, BTAMDAllD. - & 
' " ,e 
U .. " " " Q- I ... 1"- 11>0. 11>0. 

Z 

10 94.S 90.9 87.S 88.S 
II 77.9 7S.1 72.2 69$ 
12 6M 63.1 60.7 58.2 
IS " .S sa7 S1.7 49.6 

I. 48.1 46.3 44' 42.8 ~ 
15 41.9 40.4 BBB 87.3 

" 00.' SM "'.1 82.7 
17 82.6 31.4 00.2 28.0 

18 28.1 28.1 26.' ,.., 
I' 26.1 " .1 24.2 28.2 
20 28.6 22.7 21.S 20.' 
21 21.4 20.6 I9B 19.0 

22 19.5 lS.7 18.1 I7B 
28 I7B 17.2 16,S IS.9 
24 16.4 I5B IS.2 14> ,. IS.1 14.S 14.0 l ilA 

26 13.9 13.4 12.9 12.4 
S7 12.9 12.5 12.0 11.5 
28 12.0 11.6 11.2 10.7 
29 11.2 10.8 lOA 10.0 
90 10.5 10.1 '.7 '$ 

For l(NI.d or 300 lbo. poer equro toot.dh·ldo tba ' paai"l'8'iven b)' 2. 
MaxUn um fi ber Btu in. ld,OOO 11>11. per eqUate ineb. 



138 JOrU8 A LAUGHLIN8, LIMITED . 

SPACING OF JONES a.. LAUGHLINS, L1MIT~D, 
STEEL BI!:AMS , FOR UNiFORM LOAD 01' 

1150 LBS . PER SQUARE FOOT. 

10 
\I 
12 
13 

14 

" \6 
17 

\8 
\9 
20 
21 

22 
23 
24 
2S 

26 
27 
28 
29 
30 

Proper dl!taDce in reet, center to center of iJN.ml , 

" lbo. 

72.7 
60. \ 
50.' 
43.0 

87 . \ 
"'.3 
28 .4 
".\ 

22.4 
20.2 
18 .2 
IS .ii 

15 .0 
13. 7 
12 .6 
I .' . Ij 

10 .7 
10.0 
'.3 
'.6 
'. \ 

18 I NCD BEAM, STAIIOAID. 

M " 'bol. 'bol. 

69.S 
SUi 
48.3 
41.1 

". .. 
30.' 
27.2 
24.\ 

21.S 
19 .8 
17.4 
lii .S 

1'<.8 
IJ . I 
I i 1 
!1.l 

10 .3 
9.' 
8.9 
8.3 
7.' 

66.4 

'" 46.9 
39.3 

39.3 
29.S 
2S.9 
23.0 

20.' 
18.4 
16 .6 

\ 

\. 
12. 
11 .: 
lO .fi 

9.8 
'.\ 
8. ' 
7.' 
7.4 

" l bo. 

62.7 
bl.8 
4a.6 
tl7.2 

32.0 
27.9 
24.' 
21.7 

19.4 
17 .4 
lii .7 
14 .3 

13.0 
1l .9 
0." 

JO.U 

' .3 
8.6 
8.0 
7.' 
, .0 

For load of SOO 11>11. pe r aqo.re toot, diyidetl",,~ci ll •• lno bl1 
lduimnm llbe. 'tuln, 1G,000 lloa. per Iqllue Incb. 

, 

" 

• 



JONIrS 4. LAUGHLINS, LIM1TIrO. , .. 
8PACING OF JONES • LAUGHLlNS, LIMITED, 

STEEL BEAMS , ,." UNIFORM 1..0AD ., 
I •• I..BS . . ," SQUARE FOOT. 

Properdulanee In re<!I, cente r to center of Be&ID1.. 

• 
-i 
~& 15 liteR liu.ll, lIuvy SECTION. 

0 " 
;' 

\ 
0, 
~. 

"" " 
,., 

" 
., .. ,,. ,,. ". , ... ,,. 0:; 

10 8.5.3 82.7 80.1 77 .5 74.8 
11 70.5 68.3 63.1 64 .• GI.8 

" 59 .2 57.4 55.' M.' 51.9 
18 50.5 48.9 47.S 45.7 44.2 

14 43 .5 42.2 40.' S9.5 38.' 
to 37.9 "'.7 IlU .'-' 33.' 
16 33.' 82 .2 31.2 00.' 29.2 
17 29.5 28.' 27.7 26.8 25.9 

" 26 .3 25.5 24.7 23.9 23. 1 

" 23.6 22.9 22.' 21.5 20.7 

'" 21. 3 20.7 20.0 19.5 18.7 
2J 19.3 18.7 18.1 17 .Ii 16.9 

22 17.6 17.1 16 .6 16.0 l li.G 
23 16.1 IIL6 15. 1 14.6 14.1 

" 14.8 14 .S IS.tI IS . Ii 13.0 
25 13.6 13.2 12.8 12.4 12.0 

1 26 12.6 12.2 11 .8 11.4 11.1 

'" 11.7 11.3 11 .0 10.6 10.3 
28 10.9 10.5 10.2 ••• 9.G 
29 10.1 .. , 0.' .. , , .. 
SO 9.5 .. , , .. ,., , .. 
Yor to.", of!lOO lbo!. per "'luare fOOl, dIvide Ibe splWllng ,Iven by~ 

\lu:llllum lIber .'raID, IlI,roo l~. per llquu8lncb. 

, 



140 JONItS &. LAUGHLINS. LI~FTII;O . 

SPACING OF JONES'" LAUGHLlNS , LIMITED, 

STCEl BEAMS , !'"OR UNIFORM LOAD OF' 
1150 LBS . PEA SQUARE FOOT. 

l'roper diltaQ08ln feet, center to oenlC. of Belnlt!. 

;~ 
-& •• 

15 b,eR Ut;AII, LIOIIT SECTION. 1 -. • • •• s • 
. ~~ .. " " " 0, ,"'- II,.. ''''. ,,,. 

\0 68. 2 ".6 6't. O 60.3 
II 56.3 M.2 b2 . 1 49.9 
12 47.3 411 .& 4:3. 'i 41.9 
IS 40 .3 68.8 37 .3 31>.7 

" 34 .8 33. ' 32 .1 ~.8 

" 3O .a 29 . 1 28 .0 26.9 

" 26.6 2.') , 6 24 .6 286 
17 ta. b 2'2 .7 21. 8 20 .9 

IS 21.1 2O.S 19.4 18.6 
I9 18.9 18.2 17 .5 16.7 
20 17. J 16.4 15 . '7 15.1 
21 15 .5 14 .9 14 .3 13. '7 

22 14 .1 UUi 13.0 12.5 
2S 12.9 12.4 11.9 11.4 
24 11.9 11 .4 10 .9 1O .li 
2' 10 .9 10.5 10. 1 9.7 

26 10 . 1 9.7 9.3 8.9 
27 9.8 9.0 8.6 8.3 
28 8.7 ' .3 8.0 7.7 
29 8.1 7.8 7.' 7.2 
30 7.6 7.3 7.0 6.7 

For load of Il1O lb!. per lqunl'9 toot,di~ide the , paclnll,pgen br z. 
Ihzlmum IIb1!r 1U'al.lI. 18,(10011 •• • pol • .quare Incb. 



JONt ... LAUOHlI".., L I .... TICD. 141 

...... CING OF JONES • LAUGHLIN. , LIMITED, 

STI:I:L BI: ... M5, '.R UNlrOAM LOAD ., 
'SO LBS . PER 5C1U ... AI: rOOT. 

!'ToIJe. dln.nce In te('l, «.uer 10 ",1I1e. (It lleam.5, 

.. 
-i 
!& 1$ h.ell II ... . , ST .. "" ... " 

•• -, . 

h ~ .. " 
., I ~ 

I 
CO .. OJ ,"- , .. , ... , .. ,"-

-
10 M .3 43 .• 46 . 1 4:J .6 4J.O 
II e .• 10.2 88.1 .... 34.6 

" " .. 83.8 32.0 00.2 29.1 
13 !lo.a 28.8 27 .3 23.7 24.7 

" 20.2 24.0 23.(1 22.2 21.4 .. 2::1.8 21.0 20.G 10.:\ 18 .6 
16 20.0 19.0 18.0 17 .0 18.:1 
17 17.'7 10.8 IS.9 10 .0 lUi .. IlI .8 11i.0 14 .2 IS .4 12 .9 

" H .2 13.S 12 .• 12. 1 11.6 

'" 12 .0 12.2 ILl> 10.9 10.5 

" 11 .7 11.1 IO.G 0.' lUi ,. 10.6 10. I 9.G go 8.7 
23 ' .7 9.2 tI .• 11.2 7.9 

" 8.' 8.5 8.0 " 7.3 

" 8.3 7.8 7.4 ••• '.7 ,. 7.' 7.2 ' .8 6,,1 6.2 
27 7.' '.7 0.» , .. '.7 
28 6.G 6.2 , .. ,., G.S ,. ' .1 5.8 ,., '.1 G.O 
80 '.7 ••• G. I '.8 , .. 

, 

YIl.I_ ot 8'JI) Ilia. per ~ ... "' fOOl. ,U1"Id~ lhe .' .... Inl 11":11 by! 
)I.,;hIlUIli Abet lirala, l6,ODO IIIL pet IqUI,. well. 



142 JON~II " LAUGHLIN_ , LIMITED. 

SPACING OF' JONES" LAUGHLINS, LIMITED, 
STEEL BEAMS , FOR UNIFORM LOAD OF' 

1150 Les . PER SQUARE FOOT. 

Proper dt.t.anceln foot, cente~ to coate. or Ileo!m •. , 
... ~ 
'" -& 

12 heR BEAK, 12 INOH aZUl, 
Bpi:(ll.u, SlI<lTION . 8TANDAII.D, 

00 
-0 •• 
·0 
~I ~ ~ ~ ., 

" ". ~] 'boo lbo. U" . 'bo. ''". lb, . 

---------
10 88.1 BO . I 84.0 29 .1 27.1 25 .6 
II SUi 29.8 28. 1 24.1 22 .3 21.1 
12 26.S '" .1 23.6 20. 2 18.8 17 .1 
IS 22.6 21.3 20.1 17.3 16.0 15. 1 

14 19.5 18.4 17.3 14 .9 13.11 J3. 1 
IS 16.9 16.0 15.1 12. 9 12.0 II .4 
16 14 .9 14 . 1 13.3 11.4 10 .5 10.0 
17 13.2 12.5 II .7 10 . 1 9.3 8.9 

IS 11 .8 ILl 10 .5 9.0 8.3 7.' 
19 10 .6 10 .0 9.' 8. 1 7.5 7. 1 
20 9.5 9.0 8 .5 7.3 6.1 6.' 
21 8.7 8.2 7.7 6.6 6. 1 5.8 

22 7.' 7.5 7.0 6.0 5.6 5.3 
23 7 .2 6.8 6.4 5.5 '. 1 '.9 

" 6.6 6.3 5.9 Ii.l '.7 ... 
'" 6. 1 '.8 ,., '.7 ' .3 ' . 1 

26 5.7 b.3 5.0 '.3 ' .0 3.8 
2'1 S.3 ' .9 ' .7 '.0 3.7 S.:; 
28 ' .9 ' .6 ' .3 3.7 3.5 3.3 
29 ' .5 ' .9 ' . 1 3.5 3.2 3.1 
30 '.2 '.0 3.7 8.2 3.0 2.9 

Vo. 10ad .. 1 300 lbo!. per lI<Iu ..... toot, divide I.he • • ....,ID II' , iT.,1I by to 
MnlUiIlUi libe • • traln, 1ll.Ck.IO 11lI. per lIQu ..... luctr.. 



.lONE ... LAUGHUN., LIMITED. 148 

SPACING OF JONES .. LAUGHLlNS, LIMITED, 
STEEL BEAMS, FOR UNIFORM LOAO OF 

ISO LBS. PEA SQUARE FOOT. 

Proper dl5t~Q'" lu feet, oeQur to c .... u r o l lle&rul. 

i E 10 I SCII ilEA"' . II I S<:II n"Atf, 

- & STASllARD. STANDARD. 
..!!§' ,. 
0 0 -, 

'" ~ ~ ~ ~ ~ ~ " .~! 1"'. Ibt. lbo. lb • • lbo. 11>;0. lb, lbo. Q$ 

- ------;- ---------
10 22.G 20.9 19. 1 17.3 17 .8 16.3 14 .7 13.4 
II 18.7 17 .3 16.8 14 .3 14 .7 13.4 12. 1 11.1 
12 15." 14..'i 13.3 12.1 12.3 11 .3 10.2 9.3 
13 19.3 12.3 11 .3 10.3 10.5 9.G 8.7 .. , .. 11 .5 10 .6 9.7 8.9 9.1 8.3 7.5 G.!! 

" 10.1 9.3 8.5 7. 7 7.9 7.2 6.5 5.9 
16 B.B 8.1 7.5 6.8 G.9 6.3 5 .• :".3 
17 7.8 7.2 6.6 G.O 6. 1 5.6 5.1 4.7 
18 7.0 6.5 5.9 5.3 5.5 5.0 4.5 U 
19 6.3 5.8 5.3 .., '.9 4.5 ' . 1 3 -, 
20 5.7 5.2 '.8 4.3 ' .5 '. 1 3.7 ;:UI 

" 5.1 4 .• 4.3 3.9 4. 1 3.7 3.3 3! 

2'l 4 .• 4.3 3.9 3.6 3 .• 3.3 3.0 2.8 2, ' .3 3.9 3.6 3.3 3.3 3. 1 2.8 2.5 

" S.!! 3.6 3.3 3.0 :U 2.8 2.5 2.3 

" 3.G 3.3 3. 1 2.8 2.9 2.G 2.3 2.1 

2<l 3.3 3.1 2.8 2.5 2.7 2.' 2.2 2.0 
27 3. 1 2.9 2.6 2.' 2.& 2.2 Z.O 1.9 
28 2.9 2 .• 2.' 2.2 2.3 2. 1 1.9 1.7 
29 2.7 2 .;; 2.3 2.1 2. 1 1.9 1.7 1.6 
30 2 .5 2.3 2. 1 1.9 2.0 1.8 16 .., 

FOrl08d of :IOOlbto. per ~"re f()()t, di Yid~ tbelpaCi"If ';U Q b,:t 
ll.,.imumllbet IUlIlll, lB. I~ per lIQu.~IQch. 



144 JON" . .. LAUGHI.INS , LIM ITID. 

SPACING 01'" JONI:S • lAUGHl..lNS, LIMITED, 

STEEL Br.AMS , 'C, UNIFORM lOAD e, 
". LBS. P" SQUARE FOOT. 

Properdl81aoce In reel, center to <:cntor of BelltD8. , 
-~ 8 be" Bu., 7 1lK:" IIUlI, 

!& S .... >lD .. HD. S'UIIIl.o.IU> • 

•• -. 
~-.' ., 

"'. 2:!:I( r'~ '''' '" '''' " -, 
iSj ''''. , ... ''''. ,'"- ,'"- ''''. 

- - -------- ---
5 48.8 ..... <3.2 40.5 !J.L:\ SUI 211.5 
6 ".0 SLl) 00.0 28 .' :!:J.tI 2':U 20.5 
7 , .... 23.' 22. 1 20,0 17.5 10.3 15.0 
8 19. 1 18.0 16.9 l S.8 l B.4 12 .5 11.5 

0 l li.l 14.2 11Ul 12.6 10.6 9.' 9.1 
19 12.2 11.5 10.8 10.1 8.6 8.0 7.3 
II 10.1 0.5 8.' 8.3 7.1 D.' 6.1 

" 8.' 8.0 7.' 7.0 5.' 5.5 (j,1 

13 7.' 6.8 'A '.0 5.1 4.7 4.3 
14 6.2 ••• '.5 5. ' 4.4 4.1 3.7 

" ... '.1 4.8 4.5 3.8 3.5 3.3 
16 4.7 4.5 4.2 3.0 8,:1 3.1 2.0 

17 4.2 4.0 B.7 B.' 3.0 '.7 2.(; 
IS B.7 3.5 B.B 3.1 2.7 2.6 '.3 
ID 3A B.' 3.0 2.8 2.3 2.2 2.1 
20 3. 1 2.9 2.7 2.5 2.1 2.0 1.0 

21 2.8 2. 6 2.5 2.11 1.0 1.8 1.7 
22 2.5 2.4 2.2 2.1 1.8 1.7 1.5 

f.'or 1000d of ~ Ibs. peT ~Il"lre fool, dlvklc the ~plWhlg given by 2 
ll.iUilllum B~r ~lr&ln, UI.OOO lb.. per &qUlIN! 'ncb. 



SPACIN G OF J O NES • LAUGHLlN S, LIMITr.O, 

STEEL BEAM S, FO " U N IFORM LOAO O F 

' 00 LBS. P E A SQUARE FOO T. 

Proper dllitanee In feet. ceDler to eenle r of n el.llll. 

-~ II b ell R" AM. r; ' Nf ll n ...... 
~, ST~:<"AKD . s.-"1<" .. KD. . " -. !o -. ~, (7).( , .. 125( ". 12K .. 
"Sj , ... , ... , ... ,,,. , ... , ... 
-------- -- - - -, 24.8 22.7 20.7 17 .il 15.5 13 .7 

G 17 .3 15.8 14.5 12 .0 10.7 '.5 
7 12.7 11.0 10.5 8.8 7.' 7.' 
8 '.7 8. ' '. 1 G.7 G. I ... 
• 7.7 7.' G.' 5.' ••• • •• 10 6.2 G.7 5.1 ••• ••• 8.5 

II 5.1 4. 7 4.:1 3.5 8.' 2.' 
12 4.8 ••• '.G '.0 2.7 2.' 

13 '.0 3.3 3.1 2.5 2.3 2.' 
J< '.2 2.0 2.7 2. 2 2.0 1.7 
1G 2.7 2.5 2.3 I.' 1.7 1.5 
10 2.4 2.2 2.' 1.7 1.{; 1.3 

17 2.1 I.. 1.8 1.5 1.' 1.2 
18 I.. 1.7 1.6 1.3 1. 2 1.1 
19 1.7 I.G U 1.2 1.1 0.9 
20 1.5 1.4 La I.l 1.0 

21 I.. I. , I. , I.' ....... .. .... . 
22 1.8 1.2 1.1 ....... ....... " 

Por load nf 300 lbo. per !!quare fool, (IIv[d(l the spacIng rlveu by2-
Wu.hnuUl Jlber _t raIn, 111,000 lbe. per lQuare lncb. 



,<6 J ONt:. &. LAUGHlIN S, LIMITI:D. 

SPACING OF JONES A. LAUGHLtNS, LIMITED, 

STEEL BEAMS, FOR UNIFORM LOAD OF 

1150 LBS. PER SQUARE FOOT. 

Proper distance In reel , <'enter to ccuterot "e&mll. 

i~ 4 IHClI liux, 3 Iscli 8& ... , 

-& ST~l<D"KD. ST"~DA ")). 

"" -. . " _ 0 

!~ 

"" '" '" '" '. '" .. ~itc 
~~ ''''. , ... '''' 'bo. ."'. ."'- '''' 
-- - -----, 10.1 lUI , .. 8.5 ii.5 G, l 4 .7 

6 7.' G.7 6.' .. , S., S.::; 3.2 
7 G. Z .1. !l 4.6 4.3 2.8 2.6 2.4 , s.' 3.7 s .• :.1.3 2.1 2. 0 1.8 

0 S.l 2.0 2.8 2. 0 ,.7 1.0 I.' 
10 2,r. 2.4 2.3 2. 1 • .1 1.3 1.2 
II 2.1 2.0 1.0 1.7 I., 1.1 1.0 
12 1.7 1.7 1.0 1.5 0.0 0.0 

13 1.0 1.4 1.3 1.2 ....... ....... 
" 1.8 1.2 1.1 1.1 ....... ....... ....... 
15 1.1 1.1 1.0 0.0 ...... . ..... .. ...... . 
10 1.0 .. . ... ...... . ..... .. 

~·OT 1011(1 of 300 lbo!. per "'in •• !! foot, (l M(ie the 6Jl1l('lng given by 2-
WulwutD fiber ~lrllln, 16.00J Ill&. IlCf IIQ nare Inch. 



JONE ... LAUGHLIN., LIMITED. 1.11 

SPACING OF JONES ... LAUGHLINS. LIMITED . 

. ' 
" -& <. -, 

'" •• .. 
is] 

10 
II 
12 
13 

14 

" \6 
I7 

18 
I9 
20 
21 

22 
23 
24 
2S 

26 
27 
28 .. 
30 

STEEL BEAMS , FOR UNIFO RM LOAD OF 
125 LBS. PER SQUARE FOOT . 

Proper duta .. "" in r""t, ""ntor to <:But(!r of Beroln~ • 

,., 
''''' 

168.S 
139.a 
117 .0 
90.7 

86.0 
74.9 
65.7 
58.3 

52.0 
46.6 
42.2 
88 .2 

84.8 
31.8 
29.3 
27 .0 

24.' 
23. 1 
21.5 
20.0 
18.7 

.. , ... 
163.5 
I:;! . .',. I 
113 .5 
96.7 

83.4 
7:'. 6 
631:\ 
56.6 

.)(1.5 
45.3 
40 .9 

'" .1 

33.8 
30.' 
28.' 
26.2 

24.2 
22.4 
20.' 
19A 
18.2 

158.5 
131.0 
110 .0 
93.7 

30.9 
70.4 
61.9 
501 .8 

48 .9 
43.9 
89.6 
" .9 
32.7 
29.9 
27.5 
21 ... 

23.' 
21.7 
20.2 
18.8 
17 .6 

153.5 
126.8 
1O(i.(i 
00.8 

78.3 
68.2 
51"9 
S:U 

47.-1 
42.5 
88 .' 
" .8 

31. i 
" .0 
26.6 
24.6 

22.7 
21.0 
19.6 
18.2 
17.0 

., , .... 

148.4 
122.6 
1();:J.O 
87.8 

7lUI 
66.0 
51. 7 
S1.3 

4.').9 
41.1 
87.1 
33.7 

30.6 
23. 1 
25.7 
23.8 

21.9 
W .• 
19.0 
17 .7 
16.5 

For load ot 230 lbl. peu'lDa ... toot., d l .. ide the~Ding IP"~" b,1. 
ldulmDDI tiber Itl1lln. 1e.000 lb!. per aqnare Inc". 



I" JONIt. 6. LAUGHLINS , LIMfTIlD • 

• PACING OF JONES 6. I..AUGHLINS. LIMITED, 

STEEL BEAMS, FOR UNIFORM LOAD OF' 

100 LBS. PER SQUARE FOOT. 

10 
11 
12 
\3 

" " \6 
17 

\6 
\9 
20 
21 

22 
23 
24 

" 
26 
27 
26 

" 3Q 

.. , .... 

141.(; 
116.9 
os.a 
83.7 

72.2 
62.1) 
M.3 
48.9 

43.7 
39.2 
Il'-' 
32.1 

29.2 
26.7 
24.' 
22.6 

20.' 
19A 
18.0 
16.8 
15.7 

00 blell Bu .• , s-r .. ND . .,m . 

~ 
lbs. 

136.3 
112.6 
94.6 
80.' 
69.5 
00.6 
53.2 
47.1 

42.1 
37.7 
34.1 
80.' 

28. 1 
".7 
23.7 
21.8 

20.1 
18 .7 
17 .3 
16.2 
Hi.l 

ro 
'"". 

\31.0 
108.3 
91.0 
77.6 

66.0 
58.2 
51.2 
45.3 

40A 
36.3 
32.7 
29.7 

27. 1 
24.8 
22.8 
20.9 

19,4 
18.0 
16.7 
13 .6 
14 .6 

" , .... 

125.8 
10·1..0 
87.3 
74.4 

&\.2 
sa.9 
4!l.1 
43.5 

38.8 
84.8 
9104 
28.6 

26.0 
23.8 
21.8 
20.1 

18.6 
17.8 
16.0 
\5.0 
14.0 

124.7 
103. 1 
86.' 
73.8 

63.' " .. 48.7 
43.2 

38.5 
84.6 
31.2 
28.3 

2';.8 
28.6 
21. 7 
20.0 

18.4 
17 . 1 
Hi.9 
14.8 
18.9 

For load of)l98 lbl. per M,,!afa toot, divide t~ • .,"1 •• ,h'p b.· •. 
lIu:\ulum llbe. nq.ln, 11.000 lb,. ~r !lqu"" IDc •. 



JONE. &. LAUGHLINS, LIMITEO. '" 
SPACING OF JONES &. LAUGHLlNS , LIMITED, 

STEEL BEAMS , f'OR UNIf'ORM LOAD Of' 
1215 LBS . PER SQUARE FOOT . 

rrol)llr dl.!ltllnco hI feet, cento r to oontcr of Beam •. 

. ~ 
20 I lfllll BKA. , STAI<DAHD. .!& 

Ego ,. 
n ., 

" rn " "' ,"'- ''''. , .... 'bo. is] 

10 11 3. 2 109. 0 104 .8 100. 6 
11 93.5 90. ' 86.6 aa. 2 
12 78. 6 70.8 72 .9 69.8 
13 67 .0 64 .5 62 .0 59. 5 

" 57 .7 55.' sa.S 51.4 
15 SO.3 48. 5 46.G 44 .7 
16 " .2 42 .6 41.0 89.8 
17 89.' 37 .7 86.2 34 .8 

18 85. 0 83. 7 82. 3 31.0 
19 81.4 SO.2 29.0 278 
20 28.3 27.3 26.2 2.'). 1 

" 25. 7 24. 7 23.8 2'2.S 

22 23. ' "5 21. 7 20.8 
23 21.4 20 .' 19.5 19.0 

" 19.7 19.0 IS. 2 17,4 
25 18. 1 17,4 16.8 16. 1 

'" 16. 7 16. 1 15 .5 14 .9 
27 15.5 15. 0 14 ,4 13.8 
28 14 .• 13. 9 18 .4 1\! .9 
29 13.4 18 .0 12 . ~ 12 .0 
SO 12.6 12 .1 11.6 11 .2 

F9r1oadof;r.Dlbe. per ~~ loot, diride tho ~pBol"4 alvell b)' 2-
Hulllllllll fiber . nth., lB,OOOlbi. i-r fQ.~ l!!qlJ. 



, 

lfoO JOf''';. 6. U UGHUN. , LIMITE D . 

SPACING OF" JONES .. LAUGHL!NS, L.IMITED, 

STEE L BEAMS, FDA UN I I'ORM LOAD OF' 

US LBS. PEA SQUARE "DOT. 

l'ro,loor dl,t_""" In f~ ef!1Il<!r ~ """I .... of 11MIu. 

~ 

ii 18 h("1( Raul, ST.\lOuAal>. 

-& •• -, ---
II 

" 
., .. " j! , ... , ... ''". , ... 

1 
--

'" 8i .~ t,t;ll i9.7 1f1.3 
11 72.1 690 '" 6'2.2 
12 

I 
.,. (11.9 t..'"J~1 a2.:! 

13 ~I.{j 49.4 41.2 4.4.6 

.., 401.4 42.6 40' 38.5 

" 3d.' 37.1 :).',.4 :J,'J.i, 
16 "'.1 32,6 31.1 29.6 
17 3J.1 29.3 2'7.6 26.1 .. 27,0 2><.' " .• 23.3 .. 2U 23.1 ~~1 20.' 
20 21.8 20.' 19.9 18.9 

" 19.8 18,9 1&1 li.l ., 18.0 11.2 16.3 1:)6 
28 16.S 1(1.7 trd 14.3 

" IS,I IU 13.8 ,"I 
2.\ 1&. 1M 12.1 12.1 ,. 12.9 12." II.S 11 .2 
27 11 .9 11.4 10.9 10.8 
28 11.1 10.6 10.1 9.' .. 1M 9.' 9.' 9.0 
20 9,. 9.S .. a< 

ror m.d of t"O It.. per ~u ... foot. d l1'ide the '!)ad .. ., ,.hell hr 
L WU;UIIIIIP. /l.ber ItNIio. ,OOOlbL per IQlle .. h .. : b, 



SPACING OF' JONES &. LAUGHLlNS , LIMITED, 

STEEL SEAM S, FOR UNIFORM LOAD OF 

100 L8S. PER SQUARE FOOT. 

10 
11 
12 
13 

14 

" 16 
17 

IS 

I' 20 
21 

22 ,. 
" ,. 
26 

" 28 
29 

'" 

PtotIC. di~ ... "cc In r.,.,t. cenle, to renler or Hcam!l. 

., 
It.. 

102.3 

'4.0 71.0 
60.3 

G2.2 
45.5 
40.0 
35.3 

81.6 
28.' 
25.' 
23.2 

21.1 
19.3 
17 .8 
16.4 

1.5.1 
14 .0 
18 .0 
12.2 
11.4 

I~ lxcil U" .... LIGnT SWT,OIl . 

'" 1 ... 

"' .. 81.3 
68.a 
58.2 

50.2 
43.7 " .. a4.0 

80.' 
27.3 
24.6 
22.3 

20.S 
18.6 
17. t 
Hi.7 

14.5 
13.5 
12.5 
11.7 
10.9 

1)4.5 
78. 1 
65.6 
55.9 

48.2 
42.0 
M.' 
82.7 

~ .) 

26.2 
23.' 
21.4 

11) ,6 
17.8 
16.4. 
15.1 

14.0 
12 .9 
12.0 
11.S 
10.5 

" n .. 

I)(U 
14.8 
62,!.! 
Ga.6 

46.2 
40.3 
35.4 
UI.:3 

27.0 
25.1 
22.6 
00.5 

18.7 
17.1 
15.7 
lUi 

18.4 
12.4 
IU; 
10.8 
10.1 

., 
'I><. 

86.6 
71.6 
00. , 
tiL2 ,.., 
".S 
33.' 
00.0 

26.7 
24.0 
21. 6 
1!l .6 

17 .0 
16.4 
1G.0 
13.9 

12.8 
11 .9 
11.0 
10.8 .. , 

Fot load of!!OO Ibs. per lIquare foot. dlvlda tbe IPIUllng given bT~ 
;tIulmUIII 1100' etrain. 16,000 Ibs. per \Mluanluell, 

• 



B~ACI"G 0 " JON ES 6. LaUGHLIN., LIMITED , 
. TEEL 8C"MB, "OR UN I " OI'lM LOAD 0" 

128 L8S. PER SQUAI'IE "DOT. 

" roper dlalaUce I .. reet, couto<' to llooter of &tom,. 

It U IIiCK a'AM. LICI Ii T 8K(ITIOII • 

•• -, 
h ,:':. ~ " .. 
OJ , ... , ... , ... 
10 81.8 78.7 ". , ... 
" m.' 65.0 .. ~ 69.' .. 1;6.8 M.' '2); .. ~ 
" '&4 ... 44.7 42.9 .. 41.8 40.2 38.6 S'I.O 
HI "" .• 84.' 33.6 3'2.2 
16 8'l.O IlO.7 29.' 28.3 
1'1 28.2 27.2 29.1 2M 

18 2M 24.8 23JI 22~ 
I9 22.. 2I ~ 21.0 20.1 
20 20.' 19.7 illS I~I 
21 18.6 1'I~ 17.1 16.4 

22 HI.9 16.2 15.6 15.0 
23 Ut.4 14.9 .. ~ '" 2. 14.2 la7 la l 12.6 
2S '" 12.6 12.1 11.6 

29 12.1 11 .6 11 .2 10.7 
27 11 .2 10.8 10.S ••• 28 10.4 10.0 ••• 9.1 

jg .~ ••• '.0 8.' ... 8' 8.4 8.1 

For \oe.4 OC S50 JbI. p..- !9~toot. dlnd, th,,,'-I:lql'l_ ""I. 
llqilZllllD abw ... ID, u.(JXI lbi. perllQ_IA<l1o.. 



JON'_ .. L.r.UQHUN_ , UMrn:O. 158 

SPAC ING OF JONES 6. LAVGHLlNS, LIMITED, 

STEEL BEAMS, FDA UNIFORM LOAD OF 

1~15 LOS . PER SQUARE FOOT. 

I'mpor ,1i8i.u, ell lll teet (lI1ltor to oootc!r of BOIl'''.' 

i~ 15 1:<(: 11 Ih: AII, STANDARD. -& o. - , 
'" ,0 ., .. ~ 00 ~ " iSj 1". 1 ... U • • , ... lh". 

10 6Ui 58.4 M.:J b2.2 [,0.2 
II bO.!! 48.2 4!l.7 43.1 41.5 

" 4 .7 40.6 aII.4 36.2 301.9 

'" $4 34.6 82.7 OO.!) 29.8 

14 31.4 29.8 28.2 26.6 25.7 

" 27.4 25.9 24.6 28.2 2t.3 
10 24.0 22B 21.6 20.4 HI.6 
17 21.3 20.2 19. 1 18.0 1i.4 

18 19.0 18.0 17.0 16.1 1!l.5 
19 17.0 16.2 Ib.3 14.5 13.9 
20 15.4 14..6 13.8 IJ .O 12.6 
21 14.0 13.3 12.6 11.8 11.4 

22 12.7 12.1 11.4 10.8 10.4 
28 11.7 Il.l 10.5 9.8 9.' 
2< 10.7 10.2 9.6 9.' 8.7 
21> 9.9 9.' 8.9 8$ 8.' 

26 9.1 8.' 8.2 7.7 7.' 
27 8.' 8.' 7.6 7.1 6.9 
2B 7B 7.4 7.' 6.6 6.' 
29 7.' 7.0 6.6 6.2 6.' 
ro 6.8 6.' 6.1 '.8 '.6 

Fo.r 10&4 .. l 230 lb •. ptI."u.~ feet, dlvid. ~bcI".ellli"lI"i ..... byL 
Maxfmcm llba. Itrl!.l. le,OOO'lb,. per ~.; ••• lDch. 



1rt4 JON'S 6. L."UGHLINS , LIMIT(:O. 

SPACING OF" JONES .. LAUGHLlNS, "'IMITED . 

STEEL BEAMS , FOR UNIFORM LOAD or 
125 LBS . PER SQUARE FOOT. 

I'l"Ope. doo&II"" III r~ ... t, ''''"I'!. 10 ." ,fII". of &.am .. 

10 
11 
12 

'" 

12 1SI'II 11M)!, 

Sr&l;UL SBCTlOS. 

~ "'In I~ lb, it.. 

" i).~ 
:-n .8 
31.H 
27. 1 

43.a 40.8 
:lb,iS 3:5.7 
30.1 21:UJ 
25 .0 24 .2 

14 23.4 22.1 208 
IE> ::!o .a \!1.2 1M.! 
16 17 .8 16 .H IS.!) 
17 tb.S IS.O 14.. 1 

18 14 .2 ! ]3.4 12.6 
l!l 12 7 12.0 11 .3 
~II) 11.4 10.8 10.2 
21 lOA 0.8 9.2 

22 
2S 

" " .. 
27 .. ,. ., 

948.98.4 
8.6 is.\! 7.7 
7 .9 7 .5 7 .0 
7.4 7.0 6.6 

6.8 6 .4 6.0 
6 2 5.9 5 .6 
5.8 a.a 0.2 
6.4 6.2 4.9 
5,0 4.8 4.5 

.. 
'0.. 

3;,0 

"" 242 
"' .7 

Ii .8 
1.).5 
13.7 
I:?I 

10.8 
9. 7 
'.7 
7 .9 

"; 2 
6.6 
6. 1 
'.6 

5.2 
' .6 
4.,~ 
• I 
8.' 

1~ INIlIl I lIu .• , 

STANDARD. 

,I! 

3'J.1i 
t",ii 
~l.O 
I!l.~ 

W.O 
14 .4 
121j 
11. 2 

10.0 
9.0 

" 7.4 

61 

" '.6 
'.2 

46 
U 
' .2 
88 
14.6 

OJ, 
Ih •• 

1;, 7 
1:1 7 
I ~,u 

IU.6 

!U 

" 77 

" 
" ,a 

'" ., 
4.6 
42 
8.9 
87 
8.4 

ror 10 .. d of 'ZloO lb.. per ""Iua.., toot, dlddfo the ,,'.d~ chen hr!. 
)lu!QI,IlPl Gbt •• m"', J"COD ibl. per tqQart Illeb. 



JONI; • • LAUGHLIN II, L1M1TI;O. IMI 

SPACING OF J ON£.S • LAUGHLlNS, LIMITED , 

S T£.£L BEAM S, '0" UNIFORM LOAD 0' ". LBS . P'" SQUAR£. FOOT. 

I'rOller dl~ul1lce In ((O(li, center II> Cl!n!er I>{ Bellm&. , 
· i 10 ["en Bu •. 9 INcII BUll, 
.~ liT .. ,.." .... " . ST .. y" .... ". 
.Ea-• 
" .. ., .. 00 " .. 00 " " "' ,,. '" lb~. ,,,. , ... Ibe. ,,,., ,,. 
Oil 
- - ------ ---- ----

" 27.1 2:>.0 22.' 20.8 21.4 19.5 17.6 16.1 

" 22.4 20.7 18.9 17.2 17.7 HLI 14.G 13.3 
12 18.8 1".J! 15.9 14.6 14.8 13.5 12.2 1l. 2 
1:1 10.0 lU:i 13.6 12.3 12.6 1 1.5 10.4 ,., 
" 13.6 12.8 11.7 10.6 10.9 ,., , .. 8.2 
I.j 12.1 11.1 10.2 '.3 9.5 8.6 7.8 7.1 

" 10 .1i '.8 , .. 8.' 8.' 7.6 G.' '.3 
:7 9.3 8.' 7.' 7.2 7.4 '.7 ,., 5. 6 

" 8.4 7.7 7.' G.4 G.' , .. 5.4 5. 0 

'" 7.5 6.' 6.a 5.7 5.9 5.4 4.0 4.5 
20 6.8 6.' 5.7 5.2 5.4 4.0 4.4 4.0 
21 6.2 5.7 fi.2 4.7 4.' 4.4 4.' 3.7 

22 5.G 5.' 4.7 4.3 '.4 ••• 3.' 3.3 
23 5.1 4.7 4.3 3.0 40 '.7 3" 3.' 
24 4.7 ' .3 '.0 3.6 S.7 3.4 3.' 2.8 
25 ' .3 ••• :$.7 3.4 3,4 3.' 2.8 2.6 

2!i ••• 3." 3.' 3.' 3.2 '.9 2.6 2.' ". ., 3 ... 3.' 1I.! 2.9 ,., 2.6 , .. 2.2 

" 3.4 3 '> .. 2.il 2.6 2.7 2.5 2 ., .. 2.! 

" 3.2 2.9 2.7 2.5 ,., 2.3 2.1 1.0 
30 3.' 2.8 2.6 2.3 2.4 2.2 1., 1. 7 

~'o. loll(! o( ~ Ill@. pH "'Inara foot,dlvl<le tbe ~I'.clng given by !I. 
)[.",I",n", 0"". xlraln, 16.00) Ibl. per "'Ill1lre lueb. 



1M) JON~S 6, LAUGHUNS , LIMITED. 

SPACING 0" JONES 6. LAUGHLlNS, LIMITED, 

STEEL BEAMS, ,.OR UNI"OAM LOAD 0" 

12 15 LBS , PER SQUARE ,.OOT. 

I'roper dl~llInce I" feel , centcr 10 center or Beam .. 

. " lb •. 

8 bum Il ...... 
ST.um.llo. 

111( 
It.. 

7 INclI R ..... , 
ST.",D.IIl> • 

20 17~ I~ 
)bs. lbo. lbo. 

--I-- ----1-- --- --- - --

6 
7 
8 , 

10 
II 

l' 
13 
14 
Hi 
:G 

17 
18 
10 
~U 

21 

58.6 , .. 5.2 ;;1.8 48.5 
40.7 :~.:1 au.o 3:1.7 
29.9 28.2 2(U 2-U 
2'2.9 2\.6 2O.:l 19.0 

18.1 
14 .0 
12.1 
10,2 

8.0 
7A 
6.5 
5." 

'.0 
4.;; 
4.1 
S.7 

304 
'.0 

17.0 
13.8 
itA ,., 
8.2 
7.0 
6.2 
liA 

4.8 
~ .2 
:1,8 
3. ·1 

3.1 
2.~ 

\6.0 
13.0 
to.7 
0.' 

7.7 
0.' 
5.8 
5.0 

4.' 
4.0 
'.0 
:1.2 

2.' 
2.0 

14.9 
12.2 
10.0 
8" 
7.2 , ' .. , .. 
4.7 

4.2 
3.8 
!!,4 
3.0 

2.7 
2.u 

41.2 
ZS,6 
21.0 
Hl.1 

12,7 
10,3 
8.5 
7.1 

0.1 
5.1.1 
4.' 
4.' 
3,6 
U ., 
:t,8 
2.' 
2.3 
2.2 

38.a 
26.6 
19.!i 
15.0 

11.8 
9.6 
7.' 
0.6 

6.7 .. , 
,1.2 
3.7 

3.3 
3.0 
2.6 
2.~ 

2.2 
2.' 

" .. 24.6 
18.0 
ilLS 

10.9 
8.8 
7.' 
6.2 

5.2 
Ui 
3.' 
S .• 

8.0 
2.7 
2.5 
2.2 

2.0 
1.8 

For loa(1 of ~ I~ per oquare fOOI,dMdc Ihe I!J»lch'8 ~Iven by 2. 
l luh»um O~t Ilrlln, 1&.1Ol11),j. lief _quare luch. 



.tON[S ... LAUGHLINS, LIMIT[ O. "7 

SPACING OF JONES • LAUGHLlNS , LIMITED, 

S TEEL BCAM S, '0. UNIFORM LOAD 0' 
". LBS . P'. S QUARE FOOT. 

PmperdlSUlllee In t~t, eeD"!' 1.0 Nuter or ~ 

.~ e be .. B .... P, hi"" B . .... 
!& !O'I-.. Jlo .. ow. ST .. "o ... o. 

'" - , •• " ., m, , .. I!\( ... I!j{ ~ " iSj , ... , ... , ... Ibo. lb •• 

-------, 20.8 27.3 2-1.8 20.7 18. 11 11I.t; 
0 20.7 lD .O 17 .2 11.<1 12.D 11.4 
7 111.2 18.0 12.0 10.;; D.:; 8.4 
8 11.6 10.6 D, 7 8.1 7.3 IU.i 

, 9.' 8 ..1 7.0 a.< Ii.S 6.1 
10 7.4 0.8 11 .2- 1i.2 4.' 4.1 
11 .. , 6.7 6.1 4 0 .. $.8 3.4. 
12 , .• 4.7 4.3 3.0 :1.2- 2.9 

13 4.3 '.0 '.7 8.0 0_ .. , 2.4 
H '.8 3.5 • 0 .. 2.1J 2.4 2. 1 
lG 3.S '. 0 O' .. , 2.3 2.1 1.8 
IG '.9 2. 6 ••• 2.0 1.. 1.8 

" 2.6 2.3 2.2- 1.8 1.6 l.4 
1. 2.3 2.1 1.9 1.6 1.< 1.8 
19 2. 1 1.0 1.7 1.4 1.8 1. 1 

'" 1.8 1.7 1.r.i 1.3 1.1 1.0 

21 1.7 1.:; 1.1 1.2 1. 1 1.0 
22 Ui 1.4 t.:J 1.0 1.0 0.9 

. '01 10IId o r 50 IbIo. per .. ,ure fOOl, dl\·t.de Ibe • .,..-IUII 1I1\'~ n by!!. 
Wulmum abe • • Irahl, 10,000 ]~. per ..:j .... re Incb 



." 

.~"CINQ OF' JONES .. LAUGHLIN., LIMITItD, 

8TE.ltl 8':AMS, rOR UNlrOR"" LO"!) or 
128 LBS. PER SQUARE "OOT. 

i~ 4 hie_ S ....... a hrno " ..... 
-8. 3T .. .., .. aa. 6T .......... •• -, 
it 

"'" " .. ,~ '" .. " ., 
'j ,""- ,""- ,""- ,1& , ... ,""-
------ --- ---, 12 .2 II.G 10.0 10.2 .. , , .. .. , • .. , 8.' 7.' 7.' ••• .., S .• 

7 0.' '.8 U.S .. , 8.' 8.2 2.9 
8 • . 7 ••• 4.2 ••• 2.0 t .• 2.2 

• '.7 ••• 8.S ••• 2.1 1.0 I.' 
\0 ••• ••• • • .. , '.S 1.7 .. , I. • 
\I . , ••• 22 ••• \.4 ... 1.2 . , ••• 2.0 1.8 1.7 1.1 I., 0.9 

IS I.' 1.7 I.' Ui 1.0 0.9 0.8 .. \.G \.4 I.. 1.8 ....... ..... . ....... 
" I.. 1.3 1.2 1.1 I . . . . . . . ....... ..... . 
\8 I.:) 1.1 1.0 0.' ....... 

----
1'or \0 .... 1 of er.o II ... per "'Iu. re rOOI,dlyM(! Ih . Il'aclng ,I..en br~ 

. 'l.lIlw\1'" 1l1,oe. l u .. lu, 111,000 lbo.. lie. lIQua...,lueb. 



JONII: ... LAUG~LlN. , LllollITII:O. IS. 

SPACING 0" JONES ~ LAUGHLIN_, L I MITED, 

STEEL BEAMS 'OR UNI,.ORM LOAD 0' , .. LBS . PER SQUARE ,.OOT. 

I'tOper dll"t&lIce III {toel, «nlerlo eellt(!ro{ Ue&m&. 

-~ h 2.1 bell U"", •• 111-0"1101111. 

0" _0 

I: , --
•• , .. • I 

.. I ~ '., 
~~ , ... , ... , ... , ... , ... 
-! 

- -- - -
I. 210.6 2Q.& .4 1118. 1 101 .8 lS-i. G 

" 174.1 HI8.9 163.7 1(;8.5 153. 8 
12 146.3 141.9 187.1".i Hm.2 128.8 

" 124.6 120.9 117 .2 113.3 1011.8 

" 107.1l 104.3 101.1 97 .• 04 .7 

" 1"13.6 00.8 .... SO., 82.1i 
16 82.:.1 '79.8 77.4 74.0 72.a 

" 72.9 70.'7 .... .... 04.2 

18 6:i.O 63.1 61.1 60.2 0'7 .4 
19 ".3 00.6 04.' ". 1 61. 4 

'" 32.1 tiLl 4D.n .... 46.4. 
21 47.8 4G.8 .... 43.1i 4.2. 1 

'" 4S.li 42.2 40.0 " .. ".3 
~I ".S ".6 87.4 86.S 35. 1 
~I 36.6 S;;r. .. 34.4 3.'UI 32.2 
:!oj 33.7 " .7 31.7 30.7 29. 7 

" 81.1 30.2 29 .B 28.4 27.4 ,--, 28 .• 28 .• 27 .2 2G.3 2,';.5 

'" .... 26. 1 25.8 2-6.1i 23. 7 

" 2.).0 24.:1 23 .• 22.8 22. 1 
:JO 23.1 ~.7 22.0 2J.:i 20.0 

- - - -
Fur 'Olltl ,,{!!XI I~ pC>r"'l.u.re COOl. ,11""1,, the _llUlmr .. Inn by:!. 

)h ... lm"m II~. ~I .. iu. ll,oru IIlL Iltr"'l. .. are iuCh. 



160 JOf'rn::. 6. I..AUGHLlNS, I..IMITIlD . 

S PAOING Of' JONES • LAUGHLINS, LIMITED, 

STEEL BE-AM S, .0. UNIFORM l.OAD O. 
' 00 LBS . PER SQUARE FOOT. 

I'roper d l~unce In t eet., ecnle r 10 center or BCflm •. 

- / 
h !!O hIe •• Ilu •. lhr: ~ .. ,.. 8ICTIOM. 

';:S .' 0, 
~$ 

"" ~ '" .. OJ 
~ ;,: ;l;! lb • . I .... lb8. Ib~. I ... 

--
iO 1'47.3 112.1 166.9 161.6 156.4 
II 146.5 142.2 187 .9 183.6 129.3 
12 123.1 119.5 lUUl 112.2 108.6 
i3 104.9 101.8 08.8 9.:;.7 1>2.6 

14 00.6 87.8 ".1 82.5 71).8 
15 78.8 76.5 74 .2 71.8 69 .5 
iO 69.8 67.2 65.2 ".1 61.1 
17 61.4 59.0 57.8 ~.O 54.1 

18 1i4.7 63.1 61.1:, 49.0 48.3 
19 49.1 47.7 46.2 44. 8 43.' 
'" 44.3 43 .0 41.7 40.4 89.1 
21 40.2 39.0 87.8 86.7 35.5 

2'.1 86.6 • .1.5 84.5 83. ' 82.' 

" 33 ,::; 82.5 81.5 30.6 29.6 
201 00.8 29 .9 ".0 28.0 27.1 

" 28.4 27.5 26.7 ".0 25.0 ,. 26.2 2.5.4 24.7 " .. 23.1 

" ".3 23 .6 22.1) 22.2 21.5 ,. 22.6 21.9 21.3 20.6 19.9 
29 21.1 20.5 19.8 19.2 18.6 

"" 19.7 19.1 18.5 18.0 17.4 , 
Fo r 108'\ Qr 'Il)O Ibl. Iocr "'lulue fool,dlvilio the 8pr.clUg given bylt 

.'a:t!lOum Ilbcr I traLn, 16,000 Lt.. J>l!r ~u.are lucb. 



JONt:_ 6. LAUGHLIN_, LIMITt:O. 161 

SPACING OF JONES &. LAUGHUNS , LIMITED , 

STEEL BEAMS . FOR UNIFORM LOAO OF 

100 Les . PER SQUARE FOOT. 

ProPCI r dlnaocelll feet. ceolcr to oenier of Beam.. 

.~ 

~l ~ I xco atoUI, STAIIDA.D. 

l' .1 .. " " " Qj 'bo. ... . .. . ... 
I. 141.5 186.8 131.0 12:1.8 
11 116.9 112.6 1083 104. 0 
12 ..... ".6 91.0 87. ' 
13 "'.7 00.' 77.b 74 .4 

14 72.' 69.5 .... 64.' 
JO 62.9 60.6 66.' " .. 16 ".S "'. 61.2 49. 1 
J7 48.9 47.1 4S.a 43.5 

18 4S.7 42 . 1 .... 88.8 
19 .... au ...S ".8 
20 .... .... 32.7 8104 
21 82.1 .... 29.7 28 .• 

22 29.' 28. 1 27. 1 26.0 
29 26. 7 ".7 24.ij 28.8 

" .46 28.7 22 .• 21.8 

•• 2'2.6 21.8 20.9 20. 1 

26 20.9 20. 1 19.4 18.6 
27 l OA 18.7 18.0 17.S 
28 18.0 17 .3 18.7 16.0 

'" 16 .8 16.2 16.6 16.0 

"" 15.7 16. 1 14.6 14 .0 

For Iowl of 'aOO lbe. per ~re looL cU.lde Ibe.~1III: &iran b, S. 
» ulmu= Bbe.- a!nlo, I IbL per .q ... re lneb. 



, 

162 JONC. 6. LAUGHI.IN. , LIMITED. 

SPACING OF JONES &. lAUGHLINS, LIMITED, 

STEEL BEAMS , FOR UNIFORM LO AD OF 

100 LBS. PER SQUARE FOOT. 

Propar dbtanae I .. feet, _til. to oeDter of t-", •. 

-, ,- 18 lifeR llWAII, s-r"I<OA.lID. -& '0 
" 

I I I 
00 

S! " ~ ~ ~ 0. .... lb •• Ib~. .'". 
10 109.1 104.3 99.' " 1 
11 00.1 86.2 82.8 77.8 
12 76.7 72.5 69.2 "'.-18 64.' 61.7 5&, SS.7 

" M.6 b3.2 5<1,8 48.1 
15 <8.5 46.S 44.3 41.9 
16 42.6 40.8 38.9 36.8 
17 37.8 36.1 &1.5 52.' 

" 33.6 32.2 ~.7 29.0 
19 :Kl.2 '"., 27.' 26.1 
20 27. 26.2 24.9 23.0 
21 24.7 23.7 2'2.6 21.4 

" 22.5 21.5 20.6 19.5 
23 20.6 19.7 188 17.8 
2< 18.9 18. 1 17.3 16.4 

" 17.4 16.7 15.9 15, 1 

'" 16. 1 15.4 H.8 13.9 
27 14.9 14.3 1:.t7 12.!l 

'" 13.9 13.3 12.7 12.0 
29 18.0 ,,- 11.8 11.2 
00 12.1 11.6 ll.l 10.5 

l'o rlOlld of"dXI lbol. 1Hlr 1Iq""'" f(H,t, dIYi<!o the ""lI.ci llgll';Y6n b~2. 
ldu\ lUum llbil:r a!.raiD, 16,000 lbo. IIOjr lIQua m i .. eh. 



JONIE. 6. L. ... UGHLlN •• L.lMITlEO. 163 

SPACING OF JONtS • L. ... UG ... L.INS. LIIIIITED, 

STEEL. 8EAMS, '0" UNIFORM L.OAD 0' 
'00 L.BS. P'" SQU ... RE FOOT. 

l'fOJI\lr dlaUlm:f! lu feel, ce11ler 10 center o r Beu lIO!. 

il~ 
-& 
0-

I i) lscu IIUI< , lIuvr S&CTIOS. 

-, • • 
"" ;, 

' 00 ~ w "' .. 
" °ii ''''. ''''. llta. ''''. , ... 
10 127.9 124.0 120 . \ 116 .2 112.2 
II 10.:; .7 102.5 1)9 . 2 00.' 02.7 
12 88.8 86.1 83.' 80.7 7'1.' 
13 75.7 73.4 71.0 08.6 66.4 

14 00.3 63.3 61. 8 5!} .S 57.3 
!5 00 .9 w.t 53.4 IiL6 40.0 
16 SO .• (8. 4 (6.9 4.>.4 43.8 
17 44.3 4.2.0 41.6 40.2 38.8 

18 ,l1Ui 38.3 87.1 &'i.8 84.7 
19 a..;.4 34.3 83.3 32.2 31.1 
20 3'~.0 31.0 80.0 20.0 28.' 
21 "'., 28.1 .7.2 26.3 25.( ,. 26.4 25.0 24.8 24.' 23.2 
23 24.2 23.4 22.7 21.0 21.2 
24 22.2 21.5 20.8 20.2 to .5 
", 20.5 10.8 10 .2 18.6 18. 0 

20 18.0 18.8 17 .7 17. t 16.6 
27 17.5 17.0 16 .5 15.~ 15.4 
28 16.3 15.8 15.8 14.8 14 .3 
29 15.2 14.7 14.8 13.8 18 .3 
80 14.2 18.8 18.8 12.9 12 .5 

For 10t1d or 200 lboL p(! r lIqulu'g rool, dhlde Ihe spacing given by!!. 
~Iaxlmum tllter i tTftln, 16,000 IbIt. per Ilqulre Ineh. 



". JON': ... LAUGHI.INB , LIMITlO. 

SPACING OF JONES do. LAUGHLlNS , LIMITED , 

STEEL BEAMS , FOR UNIFORM LOAD OF 

100 LBS . PER SQUARE FOOT. 

Proper di, tRDCfI In toot , coutor to oonte. of Uellms • 

. , .' I~ I NCIl Ou., LlUnT SEOTfOIf. -& 

.sg-
•• 
h 
is! OJ " " "' J 'bo. , .... , .... , ... 
10 102.3 98 .• 94.5 OO.1i 
11 84.& 81.8 78.1 74.8 
12 71.0 68.3 65.6 62.9 
13 60.3 :;S.2 55.9 "'.6 

14 02.2 50.2 48.2 46.2 

" 40.5 43.7 42.0 40.3 
I6 40.0 38.' 86.9 30"1.4 
11 85.3 34.0 32.7 81.3 

18 81.6 00.' 29.2 27.9 
19 28 .• 27.3 26.2 ZS.1 
20 2M 24.f 23.6 22.6 
21 23.2 22 .• 21.4 20' 

22 21.1 20.3 19.5 18.7 
23 19 3 18.6 17.8 17.1 
24 17.8 17.1 16.4 15.7 
25 16.4 15.7 15.1 14.5 ,. 15. 1 14.0 14.0 13.4 
27 14.0 13.5 12.9 12.4 
28 13.0 12.,') 12.0 11.5 
29 12.2 11.7 II> 10.8 

'" 11.4 10.9 10.5 10.1 

Forload of IIlO 1M. p/lr ~are foot, dl .. lde tho . peelng g;vell br2. 
Mall1mDJII fiber I tnlll, 18. lba. per oquare Incb . 



.1 0 1'11: . .. lJt, UQHU"'., LIMrn O • I~' 

• "AC IN C 0 .. JONES • LAUC HLlN8, L I MITED 

STEI:L BEAMS, '0. UN I"OI'llM LO AD 0 .. , .. Las . PER S QUA I'III: " OOT. 

1'«IllertllllA"C<l'" reel, «nil" In ""nI~r or IJe.", •. 

---
"2 !l I~ 1:<<.11 UUII, &1'£I'IJ£"". -. ,- -•• . , .. .. .. • e .h-OJ , ... , ... , .. u~ '''' 

---
10 76.9 73.' ".1 fi"j.2 62.~ 
11 63.6 00.3 li7. I ".0 M.O 
12 .... 60.1 "S·O ":i .a 43.6 
13 "" .6 .... .... 38.0 37.2 

" 30.3 37 .3 ".3 au.a 32. 1 

" ::14.2 .... 00.1 29.0 21.0 

" 110.' 2S.li 27.0 2(1.3 2'" 11 ".0 " .. , ... 2.., 21. 7 

18 28.1 22.5 21.3 20.1 10.4 

" 21.3 ,. .• 10 ,1 18. I 17.4 ,. 19 .8 18.8 17 .3 18.S 1~.7 

" 17.6 16 .6 13.7 1".8 14.2 ,. 1:$.9 l/i .l 148 13.a 13.0 
23 14 ./J 13.8 13.1 12.8 11.0 ,. 13.4 12.7 12 .0 11.3 10.0 

" 12 .. 11.7 11.1 10 .4 10.0 

" 11 .4 10.8 10.2 0.1 0.' 
21 10.6 10.0 0.6 8.0 8. 0 
28 0.8 ' .8 8.8 8.0 8.0 .. '.1 8.7 8.' 7.7 7.5 
80 8.G 8.1 7.7 1.' 1.' 

Yo, kMId ortoo JIlL per -.quare rool, dl .. kle Ibe .. _ln« ,',en br!. 
KuhDU .. aber 1Ilte.1n, 16,000 It.. per Mluar.lacb. 



.66 Jo,u ... LAUGHlINS , lU,UTIO 

."..,CIlt4G OF .lONES 6. LAUGHLIN., lIMITI[O, 
8TltEL IIEAMS , FOR UNI'DRM LOAD OF' 

100 LEIS. PER SQUARe FOOT, 

I'rope. dl.ltAuco 10 feet, ocate. to OIIn t~r ()' u .... ,11& 

Ii II llfo. a.AII , 
Sr acu . .I. S-.::-nOI< . 

I t IlfCII 1l1lA_, 
Ih.u-o •• D. •• 

Ii ~ ., 
" .. .. ~. 

' bo. , ... , ... , ... , ... , ... 
- -- --- -- "-r,s-. '0 1I7 2 .U M .O • .'J.7 40. 6 

II .,. 
' 0 42 . 1 88 ' 83"' 3 1.7 

12 89" 7 'U .U 80 a 28' 26 .6 

'" 83 .' 82.' 80.2 2(J ,1} 24 .0 22.7 
I< 20 .' 27 .6 26.0 22 ':"1 20.7 19.6 

" 2{1 ,4 '" 22 .6 W. 18. 0 17 . 1 
\6 ~ . :J 21.1 19.9 17 . 16.8 IS.0 
17 JU .S Itl. 7 17 .6 I ll . ! 14.0 13.3 

\8 17.7 16 .7 15 .7 13.5 12.5 11 8 

" 16.9 IS.0 1< . 12. 1 11.2 10 .6 
20 .. . 13.S 12. 7 .. 9 10. 1 ' "6 
21 W.O 12.3 l Ui ••• 9.' 8.7 
22 11 .8 11.2 10.5 90 •• 79 
23 10 .8 10 .2 ' .6 8. ' 77 7 . :1 

" g .• . .. 8.8 7.' " 6.6 

" 9.2 8. 7 8.' 7.' 6.' 6. ' 
26 8.5 8.0 7.' 6.' 6. ' ' .7 
27 7.8 7.4 7.0 6.' ' .6 ' .3 
28 7.' 6.' 6.' 5.6 5.' ••• .. 6.8 6.' 6. ' .. , ' .8 ••• 90 '.3 ••• ••• •• . .\ .. 

For ~ of _ I", pen" oquano toot., dhid.OIe 'plleI .... Iret\ b7 1. 
J .. :dlllUIII tlbe. I UalD, '&'OOO It ... per 1IQu. ... lnclL 
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SPACI NG 0' JONES • LAUGHLINS. LIMITED, 
STEEL BEAMS, FOR UNIFORM LOAD OF 

10 0 LBS. PER SQUARE FOOT. 

Proper dlRt,moe In teet·, renter to ""ntn. o f 1Jeam1 . 

•• 10 bCH Bu_. I Isoll 8>:4», 

'" - & STUIDARD. BTAI<DARo. 
00 .• , 
S" 
!I ~ M " " ~ " " " 51 Ib9. I ... lbs. Iba. lbo. I". Ib~. lb •. 

- -- - ---- ----
10 33.' B1.B 28.7 ".0 ".7 24.4 22.0 20 . 1 
11 28.0 21).9 28.7 :21. 5 22.1 20.1 18.2 16 .6 
12 28.' 21.7 19.9 18. 1 18.!t 160 11).3 140 
13 20.0 18.5 17.0 15,4 15.8 14.4 13.0 11. 9 , 
" 17 3 16.0 14 .6 13.3 13 .6 12.4 11 .2 10 .3 

" l !t. l 13.9 12.7 11.6 11. 9 10.M ' .8 8.9 
16 1:1.2 12.2 11.2 10 .2 1(J.4 ,., 8.6 7.' 
17 11.7 10.8 .. , '.0 9.2 '.4 7.6 7.0 

18 10.5 '.7 8.8 8.0 8.' 7.' 6.8 6.2 
J9 9.4 8.7 7.9 7.' 7.4 6.7 6.1 '.6 
20 8.' 7.8 7.' .. , 6.7 6. 1 ... , .. 
21 7.7 7.1 6.' , .. • I ,., , .. '.6 

22 7.' 6.' ,., U ,., 5.' .. , 4.' 
23 6.' 5.' U .. , '.0 ' .6 " 3.8 
24 5.' 5.' 5.0 .. , '.6 .. , 3.8 3.' 

" 5.' 5.' '.6 .. , '.3 3.' 8.5 3.' ,. 5.' 4.' .. , 8.8 ••• 3.6 3.' 3.' 
27 '.6 4.3 3.' S.6 S. 7 8.3 3.0 ' .8 
28 ' .8 '.0 3.' 3.3 3.4 3.1 '.8 2.6 
23 '.0 3.7 ••• 3.1 3.' 2.9 , .. , .. 
SO •. 8 3.' 3.' ,., 8.0 2. 7 ,.4 l!.2 

For JOIId of %00 lba J)<Ir lIQuar(! foot.. dh'Jde the spatia, 11";."11' b12-
MullllUIll .IIbcrltra;ll, 16,(01) lin . • lOr 11<1"81'11 Illch. 
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SPACING 01" JONES • LAUGHLINS LIMITED, 

STEEL BEAMS, 'OA UNIFORM LOAD 0' 
'00 LBS. PEA S QUARE FOOT. 

I'wpe r dlNt.nee III reel. e c./Lcr 10 eent\!r or 11M"'!!. 

- i 8 b CII llu ... ~ ."CII lIu ... 
~& ST.l"D.l"" . ST.lII".l"D • . " -. . -,. 
" ~" ". .. , I ~!I£ 

,. 
I ;~ " .. 

::::.z , ... ". . b~. '" 
,,,. ,"'- 'bo. 

-- - - ---- - - -- - - - ---
• TJ.2 61).0 64. 8 60.7 51.5 47.8 44.2 
u 00.1) 47.9 45.0 42 . 1 :!!j .S aa. 2 30.7 
7 87.4 35.' 33 . I 30 .9 26. 3 "A 22.ii 
8 28.0 27 .0 ~.3 23 .7 20.1 18.7 17.2 , 22.0 21.3 20.0 18 .7 15.9 14 .8 13.6 

10 IS.!J 17.3 16.2 l(i .2 12.9 12.0 11.0 
II Iii. 1 14.3 18 .4 12.5 10 .6 9.9 0.1 
12 12.7 12.0 11.3 10.G 8.0 8.3 7.7 

J3 10.t! 10.2 0.' 0.0 7.6 7.1 0.' 
14 , .. 8.8 8.3 7.7 0.0 0.1 '.0 

" 8.1 7.7 7.2 6.7 G.7 5.3 4.0 
10 7.1 '.7 0.3 5.9 6.0 4.7 4.3 

17 '.3 6.0 5.0 6.2 4.5 4.1 3.8 
IS fLO G.S 6.0 4.7 4.0 6.7 3A 
10 '.1 4.8 4.5 4.2 '.5 3.' 3. 1 
20 4.6 4.3 4.0 3.8 8 .2 3.0 2.' 

21 4.2 3.' 3.7 .A '.0 2.7 2.5 
22 3.8 8.' 3.' 3.1 2.7 2.5 2 .S 

For 1<*1 of200 1t>s. per eq uare (OOt, dlvldll th e ~paelng g lnG by 2-
llulmum Ilber .~raln. 1&,000 lbo!. per IIq llarll lneb. 
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SPACING OF JONES 6. LAUGHLINS, LIMITED, 

STEEL BEAMS, FOA UNIFOAM LOAD OF 
100 LBS. PEA SQUARE FOOT. 

-; .n. 
" 

l'rope. ,1J~laJle6111 feel, cCl1le. 10 cel1(c.of Ue .. m •. 

o hie" II ..... , 
ST .. IIDARI1. 

r. ,,.ell liS ... , 
SUllO ..... ". 

-, 1--- ,--,---11---,--, -­,; 
.n 
"j ". 1'" ". I". 

.. I"'. 
-------11-----'---1--1-, 

6 
7 
8 , 

JO 
11 
12 

I' 1. 
l' I' 
17 
18 

I' oo 
21 
22 

87.2 .,., 
19.0 
14.5 

lUi 
0.3 
7.7 
'.5 ... 
'.8 
'.1 
3.' 
3.2 
2.' ,., 
2.8 

2.1 
1.' 

84.1 
23.7 
17.4 
13.3 

10.5 
8.5 
7. 1 
5.' 

5.' ... 
'.8 
••• 
2.' 
2.' 
2.4 
2.1 

I.. 
1.8 

:u.o 
21.G 
15.8 
12.1 

9.5 
7.7 
0.4 
5.' 

••• .. , 
3 .. 
3.0 

'.7 , .. 
'.1 I.. 
1.8 
t.G 

.,., 
18.0 
13.2 
10. t 

8.' 
a.5 
5.' 
'.5 

'.8 ••• 2.' 
2.' 
2.2 
2.' 
1.8 
t.G 

1.0 
1.3 

28.2 
16.1 
11.9 
'.1 
7.2 
5.8 
'.8 ••• ... • •• , .. 
2.' 

2. ' 
1.8 
1.' 
!.4 

1.' 
1.2 

20.' 
14 .3 
10 .5 , .. 
6.4 
6.2 

••• '.0 .. , 
2.' 
2.' , .. 
I.S 
1.6 
1.4 
1.8 

1.2 
1.1 

Y'J< load of l!OOlbs. per !lqu"rc rOOt. dl\'lde the ~~ll1g given by 2-
l l ulmum tlbe. It.aln, 16.000 lb& pet sqURtC Inch. 
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SPACING ., JONES • LAUGHLINS . LIMITED, 
STEEL BEAMS , '.A UNIFORM L.OAD ., 

". LBS . • 'A SQUARE FOOT. 

Prope r dls tane., in foot, ""nUl' t<) c .. nt~rQ' Beams. 

i~ ~ ' ''CIf Ill;.<», S L'Oeil " 1>.11( 

-& STAN1),\IID, STANOAKD, 

•• -. 
'" :5 -. '" '" .. '" '" ,. 

'" .. 
0- h.> •• ,"'. lbs. ib,. 11.> •• ,,, , ... 2 
-- -------- --------

5 I:, 2 144 13.6 12.7 8.' 7.7 7.0 
6 lO .o 10. 0 9.4 8.8 5.8 " '.9 7 7.8 7.' 6.9 6.5 ••• ' .0 3.6 
8 5,9 5.6 5.' 5.0 S.2 S.O 2.7 

( 

9 ' .7 ••• ' .2 3.9 2.6 2.' 2.2 
10 3.8 3.6 3.4 a.2 2. 1 1.9 1.8 
11 3 1 SO 2.8 2.6 1 7 , 6 ... 12 2.6 2.[, " 2.2 1.4 1.3 1.2 

13 22 2.1 2.0 1.9 1.2 1.1 1.0 

" 1.9 1.8 1.7 1.6 1.1 1.0 0.' 

" 1.7 1.6 1.5 1.4 0.9 0.9 08 
16 1.5 1.4 1., 1.2 .. .... . ....... ...... 
17 I.' 1.2 1.2 1.1 .. .... . . .... ...... 
18 1.2 1.1 1.0 1.0 ....... ...... . ....... 
19 1.1 1.0 0.9 0.8 ...... . ....... ...... . 

For Load ot200 lbe.. oor _qUAtO foo t. dhldo tho $Ilacinll gifen br2. 
1iI.:dmnln flbet ai.raiD, 15.00011 ... pet eqOI", llieh. 
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172 JON~. '" LAUG"UNS, LIM.Teo. 

QI:H IUlAL ,.O .. MUl. .... ON THE I"\..EXU'U:: 0' .r. ... MS 

OF' ANY CAO&S·SECTION . 

Let A ::::I are. of IIIlCtioD, in aquare inchllll. 
I = leD~ of IlpaD, in loehill. 

W _ l~ • uniformly distrillutod, in Ibli. 
M _ bending moment, in inch-Jlouml •. 
h .,. helgh~ of cl"OIIHe(llion, Ollt 10 oul, In inches. 
1\ _ distance of center of gravity of IeCtinn, from top 

or from bottom, In inche. • 
• .,. atrain per "Darc Inch in n:tf(!lU(I flbel1l of beam, 

either tol) or bottom, ill Ibs., aoeordinr'" n rel"Lee 
to dilltanoo from lop or from bottom of IeCUon. 

D = muimum deflection. in InclIee. 
I = moment of inertia of aec\ioo, neutral axil througb 

center 01 tr&'fity. 
1'= mOlnent of Inertia of I!e(ltiOD, neutral allil parallel 

to aboTe, but not Lbrough cenla a! gfaTity. 
tI = distance between th~ neutral AXes. 
K -= Section factor. 
r = ra.o:1iul of gyntiOD, In inches. 
E = IDooulUA of elasticitr: (for wrought iron, 6SIIume 

27,000,000, for .tee • 29,000,000). 

Then: Rcz_ '_ r=CF" 
" >I __ ' _' _=IR 
" 

M.. " '---,-" 
W _ atl _ 8s R 

-Iil--r-

.=~II~= :~ 
I ' = 1+ Ad' 
0= G WI' lor beam lupporled at both ends and uni-

384 "~I forrnly loaded. 
0= I'l" lor beam supported .t. both emu lind 

48 ET loaded with a ,Ingle load P at middle. 
0_ WI' for beam llled atone tmillond unsupported 

SEt at the other and unitonuly loaded. 
o =~ for beam fixed .. toneen« and unsupported 

3 EI at other, .nd loaded with •• ingle lo.d P 
at the latter end. 
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BENDING MOM£NTS AND DEF"LECTIONS OF" 
BEAMS UNDER VA~IOUS SYSTEMS OF LOADING. 

if - .-.-~ 

Safe 1000d=!-{, lhB.lgh·en In I 
Mtulmum bending moment 

point of ,uppo'\: \1'/. )1ulmum Ihea. at point 
po,I'" 11'. 

OeOOOlloll: 11'1" m 

". , , 

s~~;'j.::;'t,:::::~i'~ in lablc~. :.- momenl a! 

point of lupport: I~I 
I polu ! ohup-

enda 

" ends, two symmetrical loo.dll. 

load;:-Ulal glven In lables 

bendlug momCnI be· 

X.!. 
"::'~~ld''''.''.''''''''d'''''''d' I I ,,·,·~:''''m 
" :;'~~~,:'":":'~~';', :'''' ,.::"::'::"":~n~'~:I I,,:':~":·:~;~'~I;OIUl'= % 11' iJ. II I I ,hen. between 10M 

Mad"""" deOecUon Bud nearer IU1'pO.t =% 11'. 

II'lIb(2~) " .. ",CO; W, =- '1::1 1 t'-~1I121_) 0e!!ect·-411K J (31~--4II~). 



I 

'" JOI'U. " LAUGHI,.IN S, L I"'ITIO. 

0' MOM I ,. u. 

~ 

1] I. a~ x-x 
bdl-ir<At-J') 

, " '-- --"0 6" (d--h)-tl tl~(II'-t' ) 
I, &rill Y-Y= 

, 
" 

"";f '-' 
IH 

Batt.er=r=r-t 

6d. _ _ 1 (h' - I') 

I, ui! X-X 
... 
" I,lt.xil! Y-V 

, : 11. 211 6' +' t'~b.-t.) -AJI, ' 

- ' r~ . 
Fr~ ,,~[b' H-~8b-t)·{t+2J)J+A 
~ 2 3 
. Area=A=2h+hl+h;'<b-t) ,.., 

nnttcr =r=~ 

~ 
I . X_X_b " I+/III_,,)'_ (/)-I) (n_flS 
, 1\:1I8. ,_ :} 

I amy_V-fb'+<d-D I' 
, " 

_II JI+' (d'-f ') 
"'-- 2 (.0\ -':+0 j) 

II ,, · +t(d-rl~ '-(b-l) (ft-I» I, tllis X-X 
3 

~ 
, • T for uneven ami Ill'cn anglefl. 

(, Illis y_y=dfl~+I {b-fl)I -{d-n (n- ')' 
i - - U . - for uneven nnglCll • 

,f 
l ,uis U_U=2n'-2 (n-t)'+lfil-{2u{) 1', 

x 3 

- for eTen anKles. 

}.. r"' <1",~ 
t (2h+bH-h l for IIn~"l'n IIn,\ 

n= 2 (A-tij' enn angles. 

• 
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VALUES OF MOMENTS 0 .. INERTIA- CONTINUED. 

I .Moment or lI1ertla. R. Moment or RtIIIlItanee. 

SecUOni. • I R 

.... For lUis X-X=~ 

"'-Pf!l 12 ... 
For am y_y=6:' -,-

_T. , 

~ I 6 (IlI_h.II ) 16W-hl l) • • 12 .. 
~ ~-;t ~ 6,\1-blli,' I .. ···"·· 12 .. 
.x. r.Lr ~ .. ' y lo'or lUll X_X=b Jil 

"~ '" T 
86 . 61&1 

1 Foruisy_y"",6h' MlII.- 24 

12 

I '~' xl" ~.L ,.' 
"ill !!....J 04 

x~J ,..{d·-d l ·) 1f{d'-d I " ; 

114 112. 

LCJ ,.. 6 hi If bh' ... lIZ 

~ !. 1< UI-{6-6 I)hl' , I 
• T , .- " ·b, -" 

~ij' 6 1!.1-{6-61) h l l -{6 1-',) "t' 21 . .. •• .... ' bl ..... 

' r 

~. :.-. .. ' 1 "n "'- 1- 1I~{b<lI,) A .... (b,~.l ... ·-(b. b.l ... ·1 21 
I !h.. J r 12 

..,. .. ~ 
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186 J ONUI 4- L AUGHLIN., L IMITet' . 

ANGLES . 
PROPERTIES OF JONES 6. LAUGHLINS. LIMITED, 

ANGLES WITH EQUAL LEGS. 

Cit. u.:. f iii j1 
£~ i~~ j~: {I; 

g ~ ... - ...... "I t; IiIf' ii ... ~ ... ,;;E,~ S,!i .!!l " 

j t <li og 0;; ... ; ~~ '0= • I ... ~a ~.o" 
~ M_~.a '0 "g ;eis ,gil ~'2 l~; 
i! iii i.i! 3; g:;,,01 il:." :gEe 'fl ,. rli ;J t: ::: -< Q oo ::;~!l:;i rli =~.2.! 
~ Inches. ""j';- u;;- Sq. Ln. In. I I~ - ,- • 
A l 6 X6 t 17.2 IU161.6617.68 4 .07 1.88 1.25 

. 33.1 0.741.8231.927.64 1.78 1.17 
A21 G XG 11.3 3.821.37 tUB 2.22 t.M 1.03 

23.1 6.791.2.515.744.liZ 1.89 0.93 

A2 4 x4 ,f 9 .7 2.861.14 4.80 1.62 1.24 0.83 
18.6 5.441.27 '7.66 2.81 1.14 0.76 

AS Sixlij I 8.1i 2.481.01 2.87 1.Ui 1.07 0.72 
f 17.0 IUIO!.U 4.'17 2.03 0.96 0.64 

A"" Six3t I. '7.8 2,!290.95 2.27 0.99 0.00 0.66 . ...... 14 .7 4.82 1.08 2.96 1.36 0.79 0.63 
A 4. 8 XB i 4.83 1.46 ~.~ 1.24 0.68 0.92 0.61 

t 12.2Q 3. 0.", 2.62 1.80 0.84. 0.56 

L\232tXZJ i 4.5 1.820.78 0.93 0.48 ~.~ O.W 
• 8.5 2.G0

1

0.87 1.67 0.89 ~.::;:: 0.li3 
A6 2tx2i i 4.0 1.190.72 0.70 0.40 0.76 0.51 

i 7.7 2.26

1

°.81 1.28 0.73 0.72 0.48 

A24 2lx21 i S.6 1.060.66 O.tH 0 .11:2 0.69 0.46 
i 6.8 2.000.74 0.87 0.118 0.64 0.43 

A6 2 X2 -l 1.7 0.48,0.56 0.29 0.15 0.67 0.45 n 6.8 I.Ml
I
O.66 0.64 0.40 0.67 0.88 

A7 I!X l! * 1.4 0.421°.49 0.14 0.11 0.57 0.38 n 4.6 1.3010.59 0.85 0.80 0.48 0.32 
AS liXH .i 1.2 0.361°.42 0.0830.077 0.48 0.32 

3.3 0.9D
1
0. 1H 0. 1910.191 0.42 0.28 

A9 liXH i 1.0 0.8010.86 9.044 0 .049 0.88 0.2:1 
t 1.9 0.36

1
°.40 0.0770.090 0.86 0.24 

A 10 I Xl 1 0.8 0.24P·30 0.0220.081 0.80 0.20 
T1 1.2 0.~0.82 0.029\0.042 0.28 0.19 

A. ll tx t 1 0.6 0.1:10.28 0.0090.017 0.22 0.1t1 
II 0.8 0.260.26 0.0120.024 0.21 0.14 



JONES" LAUGHLlN S, LIMlT[D . "" 
BENT C HA.NNEL.S IN FLOORS . 

The bent ehaDnel_tlOllA ,bown belo ... &r'(I IUOd for 6001'8 of 
brldaul"r>d tI_pl'OOf build I ..... as .h01l'D. 

The '0110 ... 11111' !ablM Irl ..... weilrbt PO' Ulleal foot of NOh ...... 
lioll. eompoeed of t .... llb .. "nel. and on .. I pilci 'pate, th" wel8'ht 
per ~" •• e foot of floor .o~faee for dill'erent Ibe &lid ... nllilht of 
ch .... nel ... tbe Melloll facto. to • .... Idth "A," .... d tho .... fe !OlId per 
1IQ1l.'" ' oot ' 0' .p .... of dilforelll ~, UIIlna tiber Itl'MllllI of 
12.000 "lid 15,000 lbs. 

~ROPERTll:a OF a teTION . 

7 TII"'~ 5"[ 10\10 Ib 11 '( Bib 5"{U> 5 'I&\Iot) 
--- -----

Thlckll_ " I "pllen 
pl.t ................ ••• • •• ••• . .. • •• 

WohrbtperU" ... l lool 25.15 2'l.tl 21. \10 ".60 18 . ~ 
W"~htpe' &qu.re foo :/6.00 10.&1 ~ ... 31.5Q ~ .. 
Beo!t on h ot .... f o 

.... idth .. A·' . . ...... , .. &. 17 ~. '1 '.M 1.71 
A_ ........ . ............ l1~f 10" " 1O,, " , .. 

liz·· B-............... ..... , .. s,. .. · 5\10" '''' '' 
SAn: LOAD IN POUNDS P I:R SOUARt FOOT OF FLOOR FOR 

SPANS OF DIFFtRtNT LENGTHS. 

Sp." 
'" FHC 

SII f" 1O&dlll'lvon Include wel/l"ht of _Uo ... 
Wei,o:ht per IIl1w.lld per &qn.re toot 1"c!udMW .. laht of Bpllce. 

ploto and duta. 



188 JONES • WlUG~UNS. UMITED. 

GIRDERS . .... ,£ LO A D , IN T O N S O F 2.000 1..88. 
UN I FOAMLV Ol8TIH81,1TEO, FOR BOX GIRDERS eOMP08 IE:O 

OF TWO 10" SEAMS ... NO TWO 12Xi" PLATES. 

• ft " 2·10" Bum •• 2.12xl" 

h 26 lbo. ,"" 1001 . St!~L PI I IU. . ' -. "-o -

~~ . ' • 'i=,.; <0 , .c::! ... ~1~ 0< .:;~ <- S;~ . I" 
~! -" -'" ~..:!t!:! . "'=;;a 0' ~]~~ ~"';:i 

~i~i1 
... ~-~!! 

l~~ 
,-

Ji==~.! ~~Ee ~ .' .,=-<> -. -& '" &:== ." . • ~ .. A ~= £.,i'O .& :'!Ej'" 
-.::'"'~= -"'ili -. ~a~ "' .. w "." Jj o<i ~- 00. ~'O&.- ~c~~ -----"-'- -"----- .'. ..-:"'-

12 82,,j 1114 1.:;6 2.3.'5 100 OJ 
I" -. 80.0 1200 1.44 2.17 ",. GIl 
14 21.9 129!) 1. ~J4 2.01 140 71 
15 26.0 )1192 1.20 ,'" 1:.0 77 
16 2-1.4 }485 1.17 1.7G 100 B2 
17 22.9 11)78 1.10 1.66 110 ., 
IB 21.7 1670 1.0-1 Ui7 lao D2 

" 20.5 1763 0.98 1.48 100 " 20 !9.S IBM O.Il:l 1.41 200 102 
21 18.6 i!l l!) 0.89 1.:31 21' ,07 
22 17.tI 2042- n.S;; 1.28 220 112 
2:1 17.0 2134 0. 81 1 "., .~ ., 23' 117 
24 16.8 2227 0.78 l.li 210 122 
2-1 IIi. Ii 2320 0.7;; 1.t:J 2;;0 128 
2G 1:;.0 2413 O. j 2 LOS 2GO 133 
27 14.4 2500 0.6!1 ,ot 270 138 

" 13.11 2.'i98 0.fi7 1.01 "" 14~ 
20 13.4 2691 O.li .( 0.97 200 148 

'" 13. 0 278-1 0.6\3 0.04 UOO Hi3 
:.lI 12.6 2877 '.60 O.!)! 310 13S 
82 12.2 29~0 0.58 0.8::\ U20 163 
33 11.8 3062 O.li7 O.a,:, SlID 168 
34 11 .5 31M O.M u.lm 34. 178 

" 11. 1 8248 U.03 0.8 1 850 1711 
U, 10.8 3341 0.02 O. 7~ :iGO 184 
37 10 . .'; 1>'" O.:il 0.76 37. ' 811 
:~ 10.3 a.~26 00411 0.74 380 1!l4. 

A!.>oVlIv"lneo are blUMI (In mRxlmum fiber Hmlu (II 13.000 1bB. 
tir ~U.r(ll"~h. II" rIVe( holt'll deductcd. 

Ilill ti. CmU(Or lu Cemer {)f beRrlnl(>'. 
Welghl~ oorl"l'l<llOnd to 



12 
It I 
14 
Ii, 

'" 17 
l8 

" 20 
21 
22 
2:1 
:N 
2.") 

" 21 
28 
20 
&1 
;;1 
lH 

47.7 
44.0 
40.9 
38. 1 
:15.7 
fl3.6 
31.8 

30.1 
28. 6 
21.2 
26.0 
24.0 
2:1.8 
22.9 

22.0 
21.2 
20.4 
1!).7 
l!U 
18 .4 
17.8 
17.!1 
16.8 
!G.a 
lii.9 
1.1.4 
lii.O 
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1351 
1464 
1,'j7U 
H'80 
1802 
1914 
2027 
2139 
22.>;2 
2SGii 
2-177 
2.300 
2702 
2815 

2928 
lI040 
:lUi3 
32M 
3318 
S-UH 
'001 
3716 
3828 
3911 
4054 

"'" ·1279 

GIRDERS. 

0.31)5 
0.364 
0.388 
0.316 
0.290 
0.279 
0.263 

0.249 
0.281 
0.2"25 
0.215 
0.200 
0.197 
O.ISil 
0.1 82 
0.17,'j 
0.16!) 
0.16:1 
0.lu8 
O.IMl 
0.148 

0 .148 
0.139 
0.135 
0.131 
0.128 
0. 124 

53.0 
48.1f 
4;J,4 
42.4 
39.7 
:l7 .4 
35.3 

3.1.fi 
31.8 
30 .3 
28.9 
27.6 
26.ii 
25.4 

24.4 
2;1.:; 
22.7 
21.9 
21.2 
20." 
H}.9 

HI.l3 
18.7 
18.2 
17.7 
17.2 
16 .7 

15.;:; 
16!:1.i 
1814 
1944 
2074 
2203 

>""" 
24(\2 
2.'i!l:3 
2722 
2&11 
20" 
3110 
3240 
3.170 
34!)!) 
362:) 
371i8 
3838 
4018 
4147 

4277 
4{Oa 
4.;<16 
4Goo 
4iro 
4925 

1.94 
1.79 
1.6(1 
1.55 
lAG 
1.1:17 
1.21) 

1.22 
1.16 
1.1 1 
1.00 
1.01 
0.97 
0.03 

0.80 
0.86 
0.83 
0.80 
0.77 
0.75 
0.73 
0.70 
0.68 
0.6<1 
0.05 
0.63 
0.61 

S.36 71 
3.10 77 
2.88 Sa 
2.(11) 81) 
2.52 91i 
2.37 101 
2.24 107 

2.12 itS 
2 .02 119 
1. 92 121) 
1.83 tlll 
1. 75 137 
1.68 143 
UH 149 

1.55 155 
1. -\9 161 
1.44 167 
1.39 173 
1.34 179 
1.80 184 
1.26 190 

t .2"2 196 
1. HI 202 
l.Ui 2QS 
1.12 21 4 
1.09 2"20 
1.00 22f1 



190 JO NI:S "" LAUGHllNS, Ln,II iT-.:O. 

SA,.: lOA D, IN T O I'I S 0' _,000 l SS., 
UNI'ORMlY OIS TII'SUT[O, 'O R BOX GIRO tR COMPOBto 
0' TWO 11'" S T I: [l 81: AM S 101'1 0 TW O , .. x l" 8 T I:I:l P l AT IEIS. 

6" • 61" c; 
· "IIr---1 , .,., IIr---1 i ~A E_ • ~ _ • _ ",,'" 

£ .it ':.!! Jii ~i:~; 
Zi l2i ~i 10'; ;i;: t~ 
:~ N!:: ;;;;;:;S ;;; ~'o 0, 
;; .:" 'C.- .:" ... ... 'o~ 
~" ,,:t'eo ~ I'=fp ,,~eo -E 1l.E~ ~!o "'~ 
:C -=iii'E .~ .! ~'C", " -:;'2 .. oi !-:.1Oo; 'i'?,tl ." 
~.l 'C=5 Oil ~"~il 'C.sC; oog "E~~.e<.> !o; .. 
; ls'Q ~8. .1l8..E~ 3]'0 ~& ~~.s=.1l;:~.!5~~ 
;; ~~f. ;,,, g .. !'o .e ... ~ ~= @g;ii'QjiiS'<!§,:"';;", '" _ _..... .".. -- ! " Of 

""~eo ~ "',2 "'i";"." 1; 0" <<I 
-"-'--->-~ ~-"-~I<"'-

12 76.6 1746 0.486 00.2 2178 2.47 4.20 72 
18 70.7 1891 0.449 88.2 2359 2.28 8.87 78 
14 65.7 2007 0.417 77.8 2541 2.11 8.60 84 
I I) 61.8 2182 0.889 72.1 2722 1.97 8.86 90 
' 6 57.1) 2328 0.365 67.6 2904 1.85 lUG 96 
17 M.l 2473 0.343 63.6 8085 1.'74 2.96 102 
18 51.1 2619 0.824 60.1 8267 1.64 2.80 108 

19 48.4 27M 0.807 56.9 3448 1.56 2.65 114 
20 46.0 2910 0.292 54.1 8630 1.48 2 . .52 120 
21 43.8 3OG5 0.278 1)1.5 3811 1.41 2.40 126 
22 41.8 3201 0.265 49.2 899B 1.84 2.29 182 
23 40.0 8846 0.253 47.0 4174 1. 29 2.19 138 
24 sa.8 8492 0.248 4.5.1 4856 1.23 2.10 144 
2G 86.8 8637 0.233 48.8 4SS7 1.18 2.01 I/)() 

26 85.4 8788 
27 84.1 3928 
~ 82.8 4074 
29 81.7 4219 
30 50.7 4365 
81 29.7 4510 
82 28.7 4656 

B8 27.9 4801 
84 27.0 4947 
8S 26.3 M112 
86 .25. I) 1)2Si1 
87 24.9 5383 
88 24.2 1).529 

0.224 
0.216 
0.208 
0.201 
0.195 
01'" 
0.182 

0.177 
0.172 
0.167 
0.162 
0.}G8 
O.IM 

41.6 
40 .1 
38.' 
81.S 
86.1 
84.' 
33.8 
82.8 
81.8 
SO., 
80.0 
29.2 
28.5 

4719 
4Il00 
",82 
5263 

"" G62D 
5808 

59" 
6171 
635' 

"" 6715 
6807 

1.14 
1.10 
1.06 
1.02 
0.99 
0.95 
0.92 

0.90 
0.87 
0.84 
'.82 
0.80 
0.78 

1.94 156 
1.86 HI2 
1.80 168 
1. 74 1'74 
1.68180 
1.62 186 
1.57 192 

1.52 198 
1.48 2W 
1.44 210 
1.40 216 
Ul6 m 
1.33 228 

Above nlues lire hAged 011 max[mum ftoor 8"alll of l~,OOO lb!!. 
per IIQII.re [nell. II" rivet holell d,,,:l_I.II:W<1. WelgbUl eorreepoud to 
leu tbl ceuter to ceuter of bMthlll. 
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14 
15 
16 
17 
18 
1. ,.. .. .... S.4S 716 am 3 .43 
20 19.3 4S2Q 3.26 73 .8 8920 3.2. 
21 711.5 " .. 3 . 10 7u .2 4116 S. 10 
22 12. 1 497'.1 2.96 67 .0 "'12 2.96 .., 690 .196 2.83 041 ."" 2.83 

" " .1 .m 2.12 61.S 41'()4 2.72 

'" 83.5 """ 2 .61 :'9 .0 4900 2 .61 
26 61.0 "". 2 .61 56 .7 .... 2.51 
21 56.8 6102 2.41 54' "'" 2 .41 
28 56 .6 6328 2"" S2 .7 5488 2." 
29 54 .7 6>54 22. 56 .' .... 2.'" ,., 52.9 '"'' 2 17 49 .2 5600 2 . 17 
' 1 Sl.ij 7006 2.10 47.6 007. 2 . 10 ., 49 .6 ''"' 2.04 46. 1 .m 2.04 

1 96 44 .7 .... 1.96 
1.9'~ 43 .4 .... 1.00 
1." 42. 1 .... 1.80 
1.81 41.0 7('" 1.81 
I. 76 :t9.9 72.')2 1. 76 

96 .' 7448 1.12 





JONE:.6. L4UGHLINS , L.iMITItO . I" 
, 

STEEL P LATE GIRDERS. 

IIArE LOAD IN PO UNDS, UNlrORMLY DIIITRIBUTED. 

NO.1 G. No.1 G. 

iU X ~ Web I'h.teo. 
e x3 xli I'lftllge Angles, 
8 X2 Xfi Slllfener Angle •. 
2liX % Fllen. 

2-1 X ~ Web Platn 
ft X8 XS Flange Angle.. 
a x2 X SUIfe.ne r Angle .. 
2\iX fi Fieri. 

. --
! . "! :~§ " ~n ' ~U " :6~ .. ."- l":;:f ~,; h"i "8.::: .!'!',; • ~f'" . ,~ . . •• "l;i!'" . ~t~ . 0 . 

• ~o:~ .!i- Q
" '. , ~a~E -_6~~ '. , 

• .o .. ~ i- ~;; • 1'" ];l~ _0 • ]"i'l'" ~ • <. " ", 
j _.:;'S:: "iP; ~. • i 1O s. - ~:i. e. 

.!~ii 0 

" • • ~ ;i;;!j .!-jj ~ 0 .1l,,_ :h",~ " ~"'_ d!~c:_ " - -- -- --,--- --
14 14S9601 112005 1849 ..... 115275 9:;775 1723 ..... 
I' 184760 104860 11141 ..... 115100 04730 1808 ..... 
16 1200.25 !18480 2004 ..... 11442.3 681165 1.93 . .... 
17 t1038li ' 9"120 2126 ..... 107880 88840 1978 . .... 
I' 112000 87720 2218 ..... I020ni 79285 2<" ..... 
I. 107000 "080 2.'lSii .. ... DGGSO 76000 2191 . .... 
20 101716 78925 24~-;- .278 01'" 71275 2270 .278 
21 966SO 73130 2.')40 .iIOS 87320 67840 2361 .1105 

'" 92470 71660 2G:12 .333 ""'" 64705 2-IA7 .333 

" 8841' 6&1" 2724 .368 79800 61880 2532 .808 

24, "'" 65495 "" . 898 76445 6012i5 , ... .894 

" 81175 62775 211-17 .426 73310 .. 660 '7lI9 .420 
26 77070 602>0 8030 .'" 70-&15 .54375 "'" .4.59 
Z1 74980 ,7800 '132 .494 67710 '''''' 290' .494 ,. 72195 "''' 3224 .530 65180 i50"2M 2904 .530 

29 690545 58696 3354 .007 6278.J ,- SIl6 .067 
80 6710G 51676 8440 .606 60530 400.20 8201 .1105 
'I 64810 40850 B;;89 ... , 5S50.5 44976 8286 .845 

" 62640 48140 3631 .086 56506 "'''' 8871 .686 

" ""'96 '6525 8728 .7" 6459' 419 .. 34" .728 
34 "'" 44970 "" .772 6291~ ''''. "" .772 .. 06II05 

"51' 1 "48 
.817 5126013924. 3660

1 

.816 
S6 "'"" 4214:; 40SS .80S 49696 S7996 874> ... 2 
87 "''' 40835 41 27 .910 48200 86810 8680 .009 
88 61860 39500 4220 .115!1 467M 8.568.5 391'; . .,. 

Tbe above nines are f(luod on tho momeoUi of lnertl& of the 
aecllonB wllh II. llber ~traln of lft,lXXl Ills. aud 12,roJ lb!!. re~pect\Velr 
for BleeJ; II" rivet hole, deducted. We'f,htBot g1rdenl Include l~ 
webet of bearing at each end, UUfeuen, lien aud rivet beada. 



, 

194 JOf'"lS '" LAUOHUNS , LINITIO. 

aTU:L PLAT~ GIRDERS • 

• "" LOAD 'N ,-oUNOS, UNH'OIt MU O •• TIU.UTIO. 

NO IG. No.ao. 
~j )( .. Web 1'..... 12 X " w~ 1'lalN. 
e x 'I<, )( " 1'1anJe An,Iee. D X' ~ ~ I'.a"" AurlK 
8 XII'; )< " IStIIl'"",. Angle.. a x t liix", 8lUl'ene. A.lLllea. 
_IiiX 'Ii Yllle.... 1Ili x Ii I'UI~I'1I. 

·,-;:-,----Ir..i'T;;;--;-:--;-­!II! If!! ;; Hi, Ij!, 
~ l!li N~ 
l iii! ih; f-=-_!-='-"~= 
14 J I~OO 8OrliO 
HI Jot!Il1~ tl-tOJIi 
16 1014D.'i ~ 
17 9,';670 70&340 
18 OOUIO 70230 
19 &m.'O 60080 
20 814661 arBS;; 
21 77S95 60143 
22 7~O /i73.'iO 
23, 70790 M71lO 
24 67746 323& 
2l 64970 r.oooo 
26 teJIKI 48liO 
27 Gm"i ~ 
2S G7';M, 4.viIG 

z 
~. 
.~ 
!5 j 
1'0 ~ 
~ ! 

1618 " .. 1778 
J&'i7 
1.37 

'OM 
2134 .291 
2214 .326 
221H .857 
2373 .88iI 

29 4:.!t!20 4()Ujj 20'>..4 

.t..~ 

.<M 

.4sr~ 

.G29 

.567 

. .., .... 

.69' 

.71J.I 

.780 

30 41273 88006 8004 
81 311806 87G75' 00&l 
82 S!WJO 3(12.~, 8104 
39 87180 8G013 8248 

34 Maw 588111 33liQ .826 
83 34700 82704 3430 .872 
56 8&)00 IUa·1G 8.5 IG .923 
97 82S4f1 ~ 83iG .974 
sa SIMO 2i6II3 8675 1.026 
Tbe .~ nlu.''-"~:='(:'_'':::''oo'''':: ... :=_''':m'eua. of loeM of Ibe 

IIK'tlou. _lUi. llItr .,.ID II! 11,000 Ita. and IUOO lbo_ ~YeIJ' 
' ...... 1; I." rlYet boI8 dedoeuod... Welf:btl! of liNt" lneloo. \1 
lDrt.. Of -rtnc AI e-dllllld., HUrReft, ill .. " &ad rt"AI bead&. 



JONIE . ... LAUDHLlNG, L,,/UTIED. 195 

STEEL PLATE GIRDERS. 

SAF£ LOAD IN POUNDS , UNlfORMLV DISTAIBUT£D. 

N o.2 O. 
22 X " Well Plale .. 
5 xa XW·. l'lallge.-I.ngh .... 
8 X2\jiX Stiffener AngICfl. 
~\ji X 1. F lera. 

09240 
15 92855 
16 87220 

11 ""'" 18
1 

77715 

" ,..., 20 6!)oo() 
21 66615 
2'.2 63560 
" 60700 
24 68120 
2~ 55715 
26 58400 
27 51495 
28 49485 

41'" 459~0 
44840 
428M 
41420 

No.2 O . 
JI2 X " Web Platel. 

I'> X8 X" Flau¥'! Angle.-. 
a X2\iX" Stiffener Angle-. 
Il\iiX " FlIlera. 

g 

J 

.2!l7 

.326 

.357 

. 3ll8 
.421 
.456 
.4\)1 .,21) 
.567 



196 JON': ... LAUOMUNS, L'Io!ITI:O. 

STEI[L PLATE 0' .. 01: .... 

S.'I: LOAD 'N I"(IUNOS, UNI'OI'lML., DI.TIIII.UTII:O 

No.3 G. N o.3 O. ., X " Web I'I.~ . to X " ...... b PI_u:.. a x' X ', PI"IP AOIIu. II X3 x~ !'I."la Anrlell. 
II xt~x ~ Sture" •• Antle.. 8 x.~)( 6tllfenerAI111e.. 
t~)( I'll ..... ~I6X h' Ie ... -f! ,~~ ~· I III fU [ • ! • ji. d"j ~~ ,Hi, Ii. i~ 

! l!jt ·'i. §5 ' 
, -1 -' ,- , 
~ ~ • ]ri ;. • !U!i·i !~ " jh} I • j ';: :; if HI. h ~ • , i •• A ~.-=- • - - -----' __ .2.. 

H """" 7.)280 1MB .. ... 8'i6i:l:; I181S1 1<43 .... 
" VQG71\ ';()'&06 1626 . •... !r.!I).&b &aiM linG ... . 
" ""'" """" li03 . ... . 'iiOM . "'" I'" .... 
l7 80180 62240 1i80 ..... 72623 361m """ ..... 
18 737Q3 38800 1~7 .... " 68G3O 682'0 1728 ..... 
10 71'70.5 M6,'j.,') 1007 •.••• ""'" M)300, 1881 ..... 
20 ,.,.. 1l2SUli 2044 .~..a 61760 4784°1 1002 .'" 21 &4940 60200 I 2121 .800 "1115 4M0.5 I07H .M!) ., 

61D40 147900 1 2199 .893 ""'" 4a86ii 2lU4 .89' .. 91M ~j~ ~76.~ b8t.& 41403 2116 ..28 .. M6~ "'IG 9386 .... ~!~ moo 2218 . ... .. M273 " ... .... ."" 41U80 87St1O 2m .o<l2 .. 52100 40140 ,... .... ,,"HIO 863'.!0 :!:StI1 ..., 
" """'" as.-.a.i ,." .1!83 .aM2O UIr.O 2132 .i182 

'" .fB17S '70'" ,... .= 4M9.1 ~ ::ooa .625 ,. . .,.. ..... "'" .... " ... ..". .... .668 

'" ... 700 .. "" •• n .714 4O-H6 OIOla .. " 714 
81 .wI ~I) soo.;o "59 .761 3lXi8O 2USOO, " .. .760 

" 41665 3188.5 3036 .809 87690 .2&:sOO 28'.!O ."'" 58 <1027:1 3077.~ IS118 .859), 3643() 27830 2891 .858 .. "",W 20700 3220 . {lID M200 2(lMO 29DO . D09 

'" S767,'j 
'"

715 1';"" .... ""'0 "1000 ""'tfl<' .. 304'" 2776J 8374 1.011 ~ 2S()8.~ 3133 1.016 
87 86370 268':'0 I lUSt 1.078 81973 24273 3204 1.072 
88~2Q() 28010 85281.180 31003 23IK).1 , 8973 1.129 - -
Tbe .bon Tt.10ei ant fOUllid on Ibe IDOmen'" or lIMrUa or lbe 

_lon_ .. lth. IIl1er.tra1D ot 11,00{' II» and 1000 It.. _perU""'" 
forlWlt'l , ~ bell. dedueted. ""elIlr.llloC «'tden ..... Iod. It 1De_ of ~ -.ch eDd. .wr-...1lIen aDd. rh.a '-4L 



JONt:a .. U.UGHLINa, L 1MITitO HI7 

STEEL ~LATE GIRDERS. 

eA,t: LOAD IN I"OUNDa, UI'IIFDI'IIIIILY ,,.SnUaUTI£O. 

No.3 G. 
110 X " Web Plat<!l. 
D Xli X" "1",,seAngle •. 
11 )<.2~x" StLlfener Anlle~. 
2,",X " 1I'111era. 

1533 ..... 

44005 
1600

1 
..... 

161}6 .. 
42620 17611 40046 1826 
9868' 18921 

86875 10;;71 
35225 '''' 83730 2118~ 

""" 2183' 
SIOM 
21)825 

28660 
2168.'.i ,-
""''' 2470W 
238iO ,-
22295 
21560 

""" 

No.4G. 
18 X" Web J>l .. te~. 
& Xli X

H
' Flange AngLe... 

S x2~x StJlfener A"lle&. 
2~X l. FI len. 

1378 
1442 
1611 
1679 

I"" 
1743 
1812 
1880 
194. 
2018 
2115 .;;17 
21S4 .6.59 

"'" ."" 2321 .648 
23110 .605 

2484 .744 
2552 .71).1 
2621 . "'" 2600 .000 
2758 .ll35 

"'" .013 
2{l2-l .071 
29'J3 .1S I 
.001 1.193 
3130 1.257 

Tbe lI.\)Ove v .. luetl Bre found on Ibe momenUi of Inertl. of Ille 
ReIiOUI wltb .. fiber ~t",ln of UI,(Kl() lbB. 111>(\ 12,00))b8. re~p(lC'tl .. ely 
'or .~l: /I" r)"el hoI.,. deducted. WelJbu of IfIrd@tllnclude III 
I"eb~ 0' belir/nil' &1 ucb end. Ullfcucn, Ollere Illd rhet hc.~ 



, .. 
.TEEL PLATt GI"DU'S. 

aArt: LOAO ' ~ ~UNOS, UN l ro.u.u O,.TII I. UTI:O. 

No . • O. No. " O. 
18 )(" Web Plalta. 18 X "Web l'i&I4!" 
" Xli X'ili fll.n,8 Aogle:a, 4 Xl X" 1I'1.'I~e Anlfll'l. 
I )(~".- ~ tltHr~De. AOllea. • xt""x'Ii IIUlfelitt Alliin. 

~ ... x !\ "lue~"o,_, __ 1 ~';:";X~'~'~"~'='"~''--_;-_ 

~ nt it!. f~ nUH!.1 f! 
l 'iii' 111' ~5 .! 1=jrl,ilr ~3 ~ 
~ 'j I Jf- ,~, ~ ~i.l ~hl h ~ 
l i.1! i Jj:!! ~ i.!!:i •• i! ~ 

--~"-'--I-
'4 GS170 ~ 12711 ..... 6SiIOO ~!..60 1179 , ..... 
13 I13j6:j 4!M2.'i 1833 ..... ~ U .. G 1237 ' ..•.. 
18 61J873 4&<173 1896 ••••• 31m 40123 121J4 1 •.• _. 
17 MilO .37~ '4;'{L .... ..a700

I
!If';'? 18,)2 ; .... . 

18,63300 <1 1310 11121 •... "6O'~1~' 1400 .... . 
10, 1K).170 SOOBO 1610 ..... .. aaoo ~ 140 1 •••.• 
2Q 4702.'1 37073 1018 .364 4'300 3t~ 1002 .3.>8 
211 40011) 302M 173.'i .400 803.'Kl ~~ 1009 .31M 
22 4:W00 S:~ 1m ""0 87311:1 ~ 1007 .430 
23 <lIMO aOOoao 1861 .476 MS'~ 216Ji'i 172-1 .46!i 

24 39710 80000 19,;1 ,516 342-«) !!636O' 1800 .1iOB 
2.5 ~ ~ 0014 .MS. 8"279.l ~:!13' 1866 .6.'iO 
26 8650.1 ~ 0076,.fIw.! 81~ lWl63 1m .31#3 
27 8.'iOeO 269'~ 2139 .~ S0200 23170 11161 .637 
2t) 38710 ~ 220'! .6!J.i 2l1OOO 222-10 2039 .68-1 

29 r...i8IJ ~ 2289 .70&3 279'20 21330 2121 .732 
80 812."iO 23900 23.)1 ,. 79~ 26tIOO 2().~ 2178 .781 
31 3013.1 23011i 2·U4 .Sl6 ~D2.~ 11r.G.'1 2'!36 .832 
32 21JOI;.J 2"..!17I} j 2·&771 8W 23015 ~~ 2203 .88;; ,.~ 28000 21800 2a39 .9.:i6 2UlK) I""", 23.;1 .!l3D 
:w 27 120 2062(} 26Z111.0 1111 23313 176& 2434 .900 
3G 26240 I UH110 2692 1.0;0 22540 17(110 2-192 t.0.J3 
8G 263{1;; ID2M 27M 1.130 2H!OO 16>180 2.'W1I 1.1 12 
8 24580 I~ 281S1.1D2 21103 13g<).,.3 2007 1.173 
88, ~ _1711'10 28SO 1.256 00.&3.' 1:-.aa.: ~ 1.236 

T"- lbo"" .... Iueoo IN round On Lbe 1IIf)~" Or iDertlI or the 
ltCtlon. whh. lber "nJn or 16.0011"-. &I,d 11.JIIXI1b-.. I'fOpIiMlYl!ly 
roraee1: IY' rtre\ boleoo deducwd. Wel&f>I.I<lt IfM'<lef'l luelude I~ 
lDcl_ or bMrln,,, _b e:od, IllUrl!nerw, .6Uer....w rtret IIIIdI. 



JOIII II: . .. LAUGHLIIII S, LIMITII:O. W, 
STEEL PLATE GIRDERS. 

SAFE LOAOS IN TONS , UNIFORMLY DISTRIBUTED. 

, r , 
! ~ 

, • " ~ I " " i I " 
0 

~ 
< < , i 0 

~ • • • • 0 ~ • , • • , l < X < X c .. ~ ~ ~ k ~ ., 
~ o. ! X • ~ • 

3..= " 
, y X X 

21r.; ~ "' ~ • 
0- • .,·il. .. I E =: .. • • ~.E!i t:i ,. "' ';;.E"~ ~,,~ ~'o "' .!=S!~ ." ". .0 .0 11:-,;;; ;; f~~.! ". • £ "' ....... ...: ..... .::;; ..: .£ 0- ..="'..: -. .:::e;E'a ~ ~~Q. .:::e;E=- "- ... , ... . .. ;;" .::'£.:: ., "-" ,;:; !"~%l, _ ... woo "-, .- J ~ .. t. ;5 ~'- I"" ;! -~~ .£,5" 1~.Elf ~; ... -< ..... .,5" .'. .'. .--

~. ~",,= .. ~'E".!'!' -. ~" ~~i~ "'Ei1:! 
~..: "'! 'I::: .. _:!_ .0 ::o! ... ~"h • " -=- ~'o ]'::~'o ~- " -- .. " ... - -"'--- ' -<> '" 

20 81.18 1.112 4.00 .05 91.71 1.7 4.40 1.05-

" 77.32 1.69 8.80 .05 87.34 1.77 4.20 .05 
22 'ia.80 I. 76 8.63 .06 88.37 1.84 '.00 .06 
23 '10.00 1.86 3.47 .06 70.74 1.9,'; 8.8.1 .00 
24 67.66 l.il3 8.82 .06 76.42 

1~ 
8.67 .06 

2;; 64.9·"i
1
2.01 3.10 .06 '13.36 2. 3.(;2 .00 

26 62·4a
1
2.07 3.07 .07 70.M 2.17 3.39 .07 

27 60.142.14 2.00 .07 67.93 2.24 IJ.26 .07 
2S 5~·091 2.21 2.85 .07 65.50 2.31 3.15 .07 
29 5".WI~:~ 2.75 .07 63.25 2.42 3.03 .07 

"" 54.1212. 2.66 .08 61.14 2.4 2.04 .08 
31 52. 3812.45 2.57 .08 59.16 2.56 2.85 .08 
32 00.1412.52 2.:>0 .08 1;7.82 2.64 2.75 .08 

'" 4!1.2012.59 2.42 .08 55.58
1
2.1 ) 2.67 .os .. 47.7(112 .(16 2.34 .Oll 58.9412.78, 2.59 .011 

3.5 41i,392.78 2.28 .Oll 52.4012.86, 2.52 .011 
B6 45.1O~.sa 2.22 .011 50.952.00, 2.45 .011 
37 4l.L88

1
2.00 2.16 .011 49.578.(3) 2.88 .011 

38 42.782.97 2.10 .10 48.273.11 2.81 .10 
;)j) 41.68,3.04 2.OS . 10 47.038.18 o 0- . 10 .... ~() 
40 40.5911.11 2.00 .10 45.853.25 2.21 .10 

The .bo~e values aff! rounded On the mOUlent. of iuerlla of the 
IleCIIO"8 U~lllg a maximum nbc. Mraill of 13.000 Ibl. per square 
Inch for sl~1!I; /I" rivet hole~ Iu both nangel deducted. Welgh1.8 
of glrdeMi eorrc~poud 10 length. center 10 Cenler of bearings Ind 
Include rh'et heidi, IlIlfeue .. Iud Hlle .... 



200 JONES • LAUGHLINS, LlMITIlQ . 

STEEL PLATE GIRDERS. 

S..,FE: LOADS IN TONS. UNIF'OAMLY DISTRIBUTE D . 

, ! ,; ! ! ~ >I l! 
~ , • £ • 

I 
, 

" 0 , " ! ~ < , • " ~ " • < , 
I ~ , 

I 
I ,; 0 

~ , • 

b I " X < , I ~ ~ I ~ c , I. X ~ X ~ • X 
.0 ~o:. ~ X X 

" 
X 

" ~~ ~ " ~ 
0-

~'i; ".:.I~ ~.E!j -.6 
.! .. J .. ,;=! .. .- • o. , ,< 1':='" ~=!:! 'I .0 i.:: ~ - "Q:"'; .0 .0 

~ ... ,; oS o .. .! "' ... .! 0 _ oS ..... !I:..e ..... 
.:~ ... ,,~:;:;: '" -~,; .:~ii. ;; ~~;:, 0 .•. - 0 ... -0 , 1:0.1: <-
I~:::'ii';:;~ !'" i~ ~ .. _' _ ... ':1 .. 

i ~.T. ~.: 0- r-' ~i : ... .:: i ~-; '. ~ij~ EI~ • .. ~!c .. J:;fi:c:: • " is .. ~~ ..... t"~'" ~.E .. =- '0 ~!h _ _ .. 0 = ... c • .. ~ - I-Y _..:::..2..!L.-

20 10'~ .:;1 1.77 4.80 .0.; '1'".114 2." 6. 'il .06 
21 {l~:~I .85 <.58 .0:; 141j.28:2.S4 ' .311 .06 

" US.'! t.D2 4.87 .06 13S .Il8,2. M ' .06 .07 

'" S!l.182.04 " .18 .00 182 .00,3. 1l! 1i.53 .07 
24 83.40,2.17 4 .01 .06 127. 12,3.24 u. .07 

'" 82.Q-!;2.19 3.85 .06 122 .0·fS.86 6.36 .07 
20 78.~2.00 3.70 .07 117 .34,3 . .a 11. 16 .08 
27 71j, 12.34 3.56 .07 113 .003.09 4.97 .08 
28 ,),3.26,2 Al 3.43 .07 108 .9~13.71 4.78 .08 
20 70 .~."" 8.31 .07 100. 20,;1.1:18' 4 .1l8 .W 
90 1l8. ~.IlO. 3.21 .08 01.7°1" .00; 4.4t:! ... 
31 66.16,2.68, 3.10 .08 98.4.2rl . 12 4.82 ... 
'" (w.l()~.7G '.00 .08 1).}.844.23 4.20 .10 
33 62.162.82, 2.91 .08 D2.4i51"·a.~ 4 .07 .10 
34 6O .a3,2.SU 2.83 ... 89.74

1
4.47 ,." .10 

"' fi8.60,2.D8 2.75 ... 87 . 1 7~ .riD 3.&1 .10 
il6 1lO.9S;3.00 2.86 ... 84.74

1

4.76 8.78 .11 
87 M.4<1,3.16 2.59 ... 82.464.87 3.62 .11 
118 au. 98,8 .2-1 2.!i2 .10 8O.29~.OO fI.~') . 11 
31l ;'12.693.1)1 2.47 .10 78.23

I
G.ll 11.43 .12 

40 GI .268.39 2.40 .10 I 76.270 .23 :1.3.'i .1Z 
The _bo"l1 ".Iu_ ace founded 011 lhe momfllli or Inertl. of Ihll 

IeCIi0D. U8IlIjI: a III.IlmUID Ilber liraln or 1&(00 lba. per Aqua", 
Incb for .HI; U" rl"el bol .. In bolb naP,. dedueU!d. Wel,bta 
of ,hden co.,.pond to lenlJlluo een"'. to centerof bevhl,l and 
Inch.de n.el bNdl. nlft'.nen and IUe ... 



JONII:. • I.,lUQHLIN., LiMITII:O. 201 

STEEL. BOX GIRDERS. 

SAF'E lOADS IN TONS , UNIFORMLY DISTRIBUTED. 

- ! ! § ! ! ~ , £ £ 0 , < .; ! ! • < I ! • ! " 1 " 
I • t ~ I • I ! - 0 , I • X • ~ x -. , ! " , f " ~ 

" ~ ~ !: ! x " i x " o. i x , 
•• ~ 

x 

" 
, x 

,- ~ • ~ " ~; " • 

" ~.! . .Ei:i!. " • ~~: .- • " • :!.E~; 0< " . 'i c" II .=or =1 .1 0 0 ,0 ::-- .... ...... ~. "0 'CS ~,~.:! <>:,..Oi ~ 
.::.;;..; oS 

.5:.e.E'Q. ~ .. £-a. .!'l'<;,,; l< -<.I.:! 0- ~.!'l_ ' . --'!E"" ,,;:;:;"'" 

i 
... ..5'=-5 .. -::i~~ ,-. 

."~ 
<- r'· -"'~e, ~; .. ao .'0. ~~ .. .e!'.: 00· !~.E " .' ~.., OJ,, ._0 -. '-' -. ;:::~ ~]:~ -. " ~~!~ ~:g I: .' <.I_ one ,:!!.9 ,- .. co· ... ~!"2:'C .. ~.!e'C • _-~o • -=-t:o 

. -:> ... • • -0 • 

20 97.59 •• ]JJ 5.78 .07 180.212.44 7.95 ... 
21 92.M ~:~ 5.46 .07 124.0i2 .1"i5 "'8 ... 
22 88.72 2. ,.,. .08 1I8.3i2.66 -" ... '-_ ... 
23 S4.S6 2.41 "'8 .OS 113.2i2·1 6.00 .1' ,.. 81.82 2.54 4 .78 .08 108.5

m

·91 6.62 .10 

" 78.07 2.64 4.&0 .01) 10·,1. 1 .0 6.85 .11 
26 71i. 07 lM 4.41 ... 100.18. 14 6. 12 . 11 
27 72.292. 4 .25 ... OO.4,3.2!i, 5.89 .12 
28 60.70~:~ 4.tO .10 9S.0,3.86, &.67 .12 
2D 67.303. '.00 .10 89.8,3.1;0 &.48 .12 

"" 6.'1.06 3. 16 8.82 .10 86.8
1
3.61 5." .13 

" 02116~25 11.70 .11 84. 01~:; &.UI .13 
32 61.003.85, 3.58 .11 81r 4.97 . 14 
:18 """'1 .... .11 78.93.9.- 4.82 . 14 
>1 57.40 .5-1 8.88 . 12 76. 4.00 4.67 . 14 
35 M'f '.28 I ' 74.44.17 4 .53 .15 . , 
36 54.228.7 JU8 . 12 72.3(31 4.41 .15 
37 52. 75 1I.86i 3.09 .13 70.44.41 4.80 .16 .. 51.363.95 :tOZ .13 OO·&rl.&a 4. 18 . 16 

" 50.04 .00 2.94 .13 00.7,4.11-5 4.07 .17 
40 43.80 .n) 2.86 .14 6.:;.14.76 3.97 . 17 

I 

--. .. - .. 
The I\bofe \"Alue- I\te found ed Gn tbe momenta of Inertia or the 

aectlo". u~ll1i 1\ mu.lmum noor 811"'1in of 13,000 11*. per 'QUAre 
lneh for alec!; /I'" tlvet hole!! In both n.mle. deducted Welghtll 
of glNlel"ll carre. pond 10 lengths oe.uler to cellier or bearl1lgl loud 
InOlude ,hel bud __ et\lfenen aDd dUe",. 
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STEEL BOX GIRDERS. 

SAFE LOADS IN TON S, UNIFORMLY DISTRIBUTED. 

, ~ . . 
1 ! • .! ;i~;i 

1 l i!a:~ [ £-l 
- ,I ,.~'.~ .' i .0:' e i I ~ ~ ~ 
., I ' iii: x I ....... 
0;": ! !, ~ • ~ ?< 
~! ' " .'f ~,; l,x I ?< ~ ~ 
g'l ,~i~'::~~~~~~~~~~;:~~~.:-~,,;";, . .9:1_ ~ ... ii 
f!f ~ . .. . 1;1 ~Hi -0 I ~!. 
~:; i~ ~§ ~~~:! fl'~.! ~~ ... ~ i~~~ ~~~~ 
.a- ~i~ f..: -l~t .se:§; ~~~ i~ i~; .E~:S; 
c jIoOo'S'" _,S" I;.s!!' §t. -;': .. .S!.s~ t~.E~ 

oe :::~ t;!~:! ~5i~ .",.it ;,::~ ~_"!~ Hal: ~.E "'Q .:;.2~'Ci ... "" ... - iO _.2 "0 .., .. :. ... 
---1.i·'--+ __ JC:'io~I""'-'·JL·~I"~'-__ f-__ I~.£:j~·~',""~· 
20 184.D~.92 10.59 .10 278.51,78 15.80 . IS 
21 176 . 2~.06 10.10 .11 274.8.95 15.().5 .13 
2'~ 168.2~.~: 9.64 .11 262.S .IS 14.87 . 14 
28 160.81~'~ 0.22 . 12 251. .34 1~.74 . 15 
24 H~4.2~.~? 8.84 .12 240.GrL52 lil.l? . 15 
25 148.0~.;:: 8..18 .\3 230.9~4.69 12.64 . 16 
26 142.41!.76 8. 18 .13 222.0.87 HU6 .17 
27 IS7.01~'~ 7.85 . 14. 213.85.04 11.70 .17 
28 IS2.1r.';;': 7.S7 .14 206.25.21 11.20 .18 
29 127.61',.1 7.81 . 11'> llY.l.0

1

5.43 10.01 .10 80 123'i'3S 7.06 .15 192.45.61 10.54 .10 
31 ltO.S ;.~ 6.83 .16 186.21~.78 10.21 .20 
82 115.6 ~.~ 6.6:l .16 180.81'!.95 D.SS .20 
33 112.1.7 6.43 . 17 174.°16.12 D.58 .21 
34. 108.8 :.~7 6.24 . 17 169.816.2D 9.30 .22 
M 10.';.7 ~.';'! 6.06 .18 164.916.47 9.03 .22 
56 102 815.1 5.00 .18 160.816.00 8.78 .23 
87 lOO.0~.31 5.74 .19 11;6.016.86 8.M .24 
88 97.4

1
5.44 5.58 .19 151.916.94 8.a2 .24 

S9 94..9
1
5.5 a.« .20 148'0r!.~ 8.11 .25 

40 92.1\.5.71 5.30 .20 144.3'7.al 7.01 .26 

T ile .bo\·~ \"alUM are founded on tbe momelll4 of lne"la of the 
~C(!UOIl. u~h'i a maximum nber litaln of 13,000 lb •. pflr aquare 
Ineb for .toel; II" rivet 1I0ies III botb nanrea dedueWd. Welgbt. 
of Jlnlcu corl"lllipOud 10 Jeug,b~ eeuter to center of benlnp and 
luelwle .h·et beada, ItllI"eners alld IHlen. 

., 

• 

• 
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STEEL COLUMNS IN 'IRE·PAOO" BUILDINGS. 

Tho construction or steel fmm e fire-proof buildings, 
though of reccnt date, is becoming gencral in large and 
importsnt citil.'S. In lhe business centerll or our gmt citics 
no othnr form can be WJe<.1 t.o Advantage, Ilnd the architeetll 
who are keeping psoe .. ·ith improvement. recognize the de­
sirability of the improved construction. This change hll8 
been facilit.ted in no llmall degrne by tho grr.,t improve­
menu made in the art of fire-proof construction, ensuring 
not only a higher degreo of emciency, but a con.sidcrable 
reduction in cost, "s compared with methods tormerly 
practiced. 

The old st,yle of !IOlid brick or stone arch, It one time!lO 
commOD. has been almOllt wholly aupplallted by the modern 
forms ot hollow tile and terra cottA, and roof" ceilings 
anti partition .alb are now largely constructed of these 
i'draclOry materiaJs. 

The substitution of steel for iron in beams has hastened 
thi8 radical improvement. OUT patterns of beams and 
clumne]s, having the highest efficiency, arc well Adapted lor 
this purpose. 

"'or !lOme time past another change which has gradUAlly 
\&ken place has been the substitution of steel for cast iron 
in the composition of colulllns. cast iron being a material 90 
uncertain in character thllt it. use in bridge oonstruction 
haa long since been abllndoned. In buiJdinp the load! are 
generally quiescent, and lhe liability of Indden shooks is 
more remote than in bridgCl; yet:, on the other hand. the 
columns seldom receh'e their loads as favorably as in 
bridgca. In mllny CII8II5 there exists congjdent.ble eooen­
trieity, that is, the loads on one side ot the oolumn are 
h('avier than 011 the otht!r !!ide, and the bending strains 
arising therefrom inel'CaJe the strain! from direct oompres­
lion maU!rially. 

The following are some of the contingencies .hieh may 
IIrlse in the mllnnfacture ot clIStings, and whioh preclude 
anything approaching uniformity In the product: 
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tn the _ or hollow cast iroD columns, while the me.tal 
is yet in a molten state, the buoyanoy or the central core 
te.Q\Is: to ea\l!l.\ it to rise, thereby reducing the thickne!ll!l of 
the metal abo\·e and inol'ell!!ing the Mme below. When 
column, lire of such lengths I\S to lIlako it neecseary to 
pour the met.R1 inl0 tho moulds (rom both ('ntis, it 8Ome­
times OC(lurs that tho iron becomea toollluch chilled on the 
8urrnee to properly mix and ullite, thus crellt iug a weak 
seam at the very point where the greal.eAt strength will be 
needOO. ']'he presence of confined air, producing .. blow~ 
holes" and" honey-oomb. ,. and the coll~tion of Impurities 
at the bottom of die mould, may be further mentioned as 
frequent IOnl'ct! of lII"e8xness in cast iron. 

The most eritical condition, hOll'e'l"er, Is that due to the 
unequal contraction of the metal during the process of 
cooling, thereby gi'l"ing rise to initial strains. at times ot 
!uflloll'nt loree 1.0 produce rupture in the column or In its 
luga on the slightest provocation. In many ('A...~ the 
trouble oan be ascribed to faul!.y designing or C8l'f!ll!!'sne5S 
in the oxecution of the work, yet eveu under fll'·omble 
oondilions it i, 80 difllculL to 8eCure equal radiation from 
the moulds In Illl directions. thllt clistings, entirely exempt 
from inbe~l\t shrinkage ,tnUUl!, are probablyeeldom pro­
duced. 

A. a protection anin~t these contingencies. resort must 
Ix> had eiUler to the crude or un~rt.in espetiiellt of a high 
safe~y f!\Ctor, not lese than 8 or 10, or a material, 5IIeh RS 
rolled ateel, must be adopted, of a more uniform ami reli~ 
able ehamcler than east iron. 

Steel columns filii either by de1looting bodily out. or a 
stl"lLlglit lino, or by buckling of lhe metal between rivets or 
oUier 1)()lul.8 of sUPI)()rt. Both actions may t4ke Iliace al 
lhe &arne time, but U the latter OCCllrs II lone, It may be an 
ilulicalion thllt the rivet lIpaeing or tho thicknell!l of the 
metal i8 imunlcient, 

TIle rule has been deducted from actual esperiment' upon 
Steel Column" that the ,listanC(! between centen of rivets 
should not e.x.oeeti, in the line ot strain, !ixtt'Cn t im!'! the 
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thickness of metal of the parts joined. 4ud that the distance 
between ri"eUi or other points of 8Urport, at Tight angles to 
the line of 8train, should not exceed thirty·two times the 
thiekne!i!l of the metal. 

On ]:age 66 are shown section8 of some of the most com· 
mon formsof huilt columns. Figures4,6 and 16 ate knownas 
closed columns. As it is impracticable to Illpaint the inner 
surface of ~uch columns, it is preferable to use them only for 
interior work where the changes in t.empcmwre aIll not con· 
tiderable and the all' ill dry. In p\lICC3 exposed to the 
extremes of temperature and unprot.ect"d from rain, the 
paint on the inner surface of the column will sooner or larer 
cease to be a protootion. Corrosion wi!! set in 4nd, oooe 
begnn, will continue l1li long AS there is unoxidi1.cd metal 
left in the column. The rmnllining figul'l);!l on this Illige rep­
rcsellt COIUlllns with oven sections or latticed columns, which 
admit 01 repainting and are euitable for out.-of.door work. 

On pages 61, 68 and 69 are shown sections of tho Larimer 
CO\UIllU, which hILI! roceot ly been plaC<ld on the market. Its 
claims for ~uperiority over aoy 'other steel or iron column 
are based mainly on the following qua.!iliC!!: 

1 ST. EC050llV OF .l5D PIWIIPT:lESS OF M.t....'.-uFACfURE. 

It hal! only one row of rivets, while two or more rowe 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, Haviog the time Ilecessary for rolling 8pooial 
sectioos. 

2511. DlGu Ut,TUI"T8 Resmn'CE TO COlIPRI::SSIO:;. 

Actual tests show that the resistance to compression for 
j the Larimer column is greater tban lor aoy other of equal 

weight and 8eCtionalatea. 
8RD. AD.lPT.lB1UTV FOR C055E;Cf105S WITH DullS, ETC. 
When u!<ed in buildings for supporting floor beams, either 

single or double, these quaHtiea are of the greatest import­
ance. Connections can be readily made to the Larimer 
OOhlmllS at any potnt and from any angle. For details of 
collllcctions, see pages 13 and 74. 
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"m. 11l'sPBCnoll'.lI'b P.llI'TllI'O. 

When oolumlq He \UIed lor oukJoor "ork « in plACe!! 
uposed to dampo_ &ad not co'l'el'f!d permanently "itb 
rlreprooflng, tbis column can be mnre ft'adllylnspect.ed and 
repainted t ll&o aDy othtll' form, there being 1_ hidden 
lurtace. 

When It I' desired to earry unusua lly heAvy 10Mls, lUI is 
l requently tho eMC lor the lower storlel or very hlgb build. 
inPt the rArimer oolumllll can be rernfo~ to the required 
strength, ellber by plates riveted to each flAnf.,'t!, or by plates 
forming a bos enthely oovenng the lArimer column. See 
pa~ 007. 

c..... and Iteel __ &re sb01l'n on P'IfI 66. Complete 
talli. ,hing tM lI&fe loads in lOQl lor lArimer oolumns 
may be louod on pages 207 to 212. 
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SINGLE B!:AM COLU MNS . 

SAFE LOAOS ,. TONS 0' 2 .000 LBS. 

A..,lUmed *tr.ln ller "'lUAre IIIch-Il!,!IOO Ibs. 
fo""ula. 

Reduced by GoroOQ·. 

'I "8 
i.R,wTn III Y~KT . 

.:;9 .. ---. -.. 
28~ Co!!JI ."' .. 10 12 14 16 18 I'" 22 24 26 ~ - : ~ !. 

148 135 124 24 100 lIB 102 " .. 7 , 
24 80 H7 HO 102 " 80 7 7J a; 50 " 40 

20 100 151 140 129 H7 108 I~ 8 " 74 6 62 
20 80 129 H' 1'" " 59 74 67 62 6 , " 20 64 .. 86 78 70 03 .. 

" • 42 ... ", ... 

" 100 140 138 126 Illi 100 .. 
,~ 

71 O. O'. 

" 80 120 111 Ill'.! 93 " 7 , 'i! " " 60 87 80 72 66 50 53 , , 
15 42 OS 52 " 41 " 32 2 O'. O'. O'. 

12 '" 74 '" 06 " 46 41 8(1 •.. O'. O'. O' . 

" 40 " 
,. 44 " " 3i 28. O' O'. O'. O'. 

12 311 42 37 B3 29 26 " 2 O'. . ... O'. 

10 40 40 " 87 32 26 25 ... O'. O'. O'. O' . 

10 2S " 28 " 2"03 16 I O'. O'. O'. O' O'. 

9 B5 41 B5 SO 26 ., ...... O'. O' .. .... ' 
0 21 1 " 23 26 17 15 1 O'. O'. 

I 8 "I 
28 ., 2·1. 5 20.8 17. 15 .6 O'. O'. O'. O'. O'. 

8 17 ",.9

1 

18 15.5 13.3 11.5 O'. O' O' .. 
, 20 2U! 17.9 15 12. ..... .. ' ... ... .. .J. 
7 15 .16 . ILl 12 10.8 ... ... O'. O'. . ... 
0 1U 17 15.1 11. 10 ..... .... . ' ... ... .. ' O'. 

0 1 . 12.7 10.7 9 7.' . ... ... . .. ... ... .. ... 
5 1~ 18.1i H 0. 1 ... ..... ... ... ... ... ... O' • , .. , 7.5 0.3 ..... ... ... ..' ... O' • ... 

• '~I 8.7 7 ..... ..... ..... O' • ... ... ... .. ' ... • , .. ILl ... .. . . .. . ..... ... ... .. ... ... O' • , 
it , .. , .. ..... ..... ..... .. ' .. . O' .. ... O' • 

3 '.2 3.3 ..... .... .... ... . .. ... .. ... O'. 



.I0N~. & LAUGHlINS , ll"'IT~O . 

HOLLOW CYLINDRICAL CAST IRON COLUMNS. 

SAFE LOADS, IN TONS OF 2 ,000 LBS . 



JONC ... lAUOHLIN_ , liMITCO 

9 ..... E lO ... D IN TONS OF 2,000 lBS. FOR 

EQU"'l lEG ... NGlE STRUTS . 

AMamod Strahl per Square lu~h _ 12,:.00 Lt.. Reduced b, 

Gordon'. Yormulll!. 

Sdx/. 

hid' 
.x' x" 
J~d\h" 
altid~a'" 

axb" . .,.. 
2~':\hl4o 
~ltidKx'" 

'2.I:h", ..... 
n'.I§I .... 
U''''flia~ 

I Ioti. i Ka", 
l K. l lotialoi 



... JONta • WlUGHLJN., L.JMITIO. 

JONES" LAUGHLlN5 , LIMITED , STANDARD ANGLES . 
~ or IUa\dard aa.,l-. y"ryina b, , .. h.ch \ .. t1,lek_ 

8110 .. " ",,,,,," ". J.i ,', tIi ~l~ 'T l "cI" •. ------
• •• .... .••• •.•• •••• 5.0115.75 11.411 1.11 7.'18,8, .. ~.OU.1~ 

• •• .... .... ...• .'14.18 . ~ 5.'15 .• . '1 1· ·~ , (7 .99 

• ... • .•••.•.•••• •.• 2 '.91 I ,5( UI3 $.~ lUlU ~ 1 . 067.~ 

• ... ............ ' .m I.~ I.IX U1U"l 5 .• +.81 
• •• 

H.H l~'U~" I , lSi,GI 5 0y" 
• .. . ... . ..•••• U0

1
2.8Il .3:1 * ,$ I I • .• t 5.03 5 I' 

, Stol" toe • ., .... .... .0CI

1

U82 III Ull U~3 98 .. ' . .. 
3J,i I3\oi .... .. . 1 6112.001.a ~.87 1 ~ 3 628118 .... . . 
'I'i J: 3 .... ... ·, .. I'··'··r '.3/. '.G' 
I!' ~2J.i .•.. I .U I.~'.U .... " ,~ .... 
, ., ", 1.u.1782 11l . .aa2.75 3.083 III .. .... , ... : :::I:~I: : ~:f,~ 

..... 
2~"2K .... .. .... .... . ... 
2K ,,2 . 81 1.00

1
1 : 1(551 <82.01 .. ,. . " .... . .. .... .... , •• .'" 0.11 !l.1N 1 . 1~1 1 .3111.5G .,' '., . .... -.,- .... . .. .... 

I \{ I I!( ." o.&2lo.aII DO~ 1 n ISO .. .... .... .... . ... .... .. .. 

I '~ :11K 0." O.fIIO.1Il ,S! 0111 .... ... .... .... .... .... .. .. 
1!.(:lI.I( ... o JSIO•56 ....... .... .... .. . .... .. .. .... . ... 
• .. 0.21 O.ll .... ... .. . ... .... . ... .... .. .. .. .. .. .. 
•• • . M." .. .... .... ... ... .... .. .. .... .. .. .. .. .... 
• Si""lI>t g, ~. 
~] h .00 . U .It .18 ." .~ •• •• .~ ." ." .~ ." 
! ~ •• ." £.2 \I . Ii .21 .= •• N •• ." .U .~ .00 .w 
:"i \I •• .. •••• . 0, •• u •• ." ." ." .w ." , 

." < \I " •• .~ ., ~. • " 
, .N •• .16 ." ---



, • 
Squ .. ~. PIn. 

" """ 47431" ..", 12.0 3172$ 
3.2 -. HIOO .f!t:!12 1~2 "'" , .. ~l781 4!li'tJO ..:.~ 12 . ~ """' 3.0 4.:':137 ..., """ 12,~ '""" ,., 471.7.> 'fW12 ..... 12.8 8a112 

" - .,." .- 13.0 """ '"" 212.'J() 
42 .,"" ~12 '13812 IS .2 ~16:.l 21-1.">0 .... ... .... "000 """' IS.r. """ "'" '"'" ., ..., ."" "'_'762 lS .8 "., '"'" J98I~ .. "'" .,." 4:!:!12 

" """ ~~ ~1M! 14 .0 """ ~ I~;:; 

r;,2 -IJ1l~ "'''' 41112 14.2 27(l8; """ 111131 
~,.4 41;;:; ~ ..., '" inl;1i !!!112 ""'" 0.0 HI:!5 .,., ..". 14.8 """ 211112 UUI't! ,., 4,~ .. .., """ 11; .0 2&12 2l:!;l; 1~ 
M 'i331~ 41l1~ """ I~. ~ """ .... l~ 
(I~ ""'" -= ""'" 1:;5 2:>.'IO:l """ 17112 

" """ 401il7 """ 1~.8 """ 20012 .. "" 
'" ",n ..., 

""" UIO 24<00 1\1':"12 ,..., ... ~". 311137 ".., 
111 .2 "'" lQ.~ 1(11:17 

" ..... "'"' ... uu ~r. .... rr 15m 
7.~ 41412 SSI:r. "'" 1(1. 8 "'" """ 1:':1.';0 , .. 4 1012 "'" 34m; 
';.(1 40012 37137 ''''' 17.0 i.!3ISi "'" IMOO ,.. ~l~ "'" 

..., 17. 2 ~"'" 1$)12 ,.,., ... 39812 """ - 17. ~ ~~ ''''' '"" 8.~ .... """ 212 17.8 """ ''''' 11100 

" .... ~I~ Sl>ttl 18.0 217m ,.., "." " "'" "'" 31412 18.2 211iW 115187 l:r.oo , .. 88Lo,s Im37 .... lS.b 21100 '''''' 1:1371'0 

" = .... "'" hl .8 ~l2 ,- 1:IOt! 
92 - 331\'t! ~12 

100 - 1~71!7 
,,,,., , .. ..." """ 

,.., 
" - """ "'" 1112 ~12 1rM! I:!IM.: .. 3612:i 8m2 !!&>:1> 10.5 ,.., 

1~ t~ 

'" 8:>712 " .. 27'm:> ". "'" H012 1:»17 

102 a.;.'Iht """ :r.';>l!; "' .. ",,. 14:00 " .. 104 ~ ... """ """ ro.2 , ... ,~ II >l!.; 
106 ,.,., - """ "'., ''''' ,- llire 
11).8 """ ~I~ - ... 18912 , ... 1!l!I~ 



.lONI:.6. I,AUQMUN., UIIIITI:O. 

AAOII 0' GYRATION rOA TWO EQUAL I.EGGEO 

ANGI.ES, PLACED BACK TO .AC K • 

--"- ..IL.. .JL-. 

f'T1T'iT 
Illae. TO.t'l W ..... 11-. "'11:ie 0 .....1111 or ol'" ... no •. 

,~ ..... _Ine~ Ai::!.e. '. '. '. -~ . 
• •• t· 17.20 .... ~Ui1 2.68 2.77 

33.10 '-'. ' .M 2. 78 2.83 

, ., It IUl5 .. " '.07 2." 2." 
23.60 1.30 2.13 2.111 2.41 

4 •• I 9.70 .... .. "" 1.86 1. 9'-; 
I 18.50 1.14 1.71 .. 00 2.00 

SlllSl t •. 50 un 1. .. 7 .... 1.7;'; 
I 17.00 0." .... .... .. BO 

Sj.Sj I i.80 0." 1.87 .. GO .... 
I 14 iO 0.78 1.41 UII 1.71 

••• t '.90 0.92 1.23 .... LO' 
t 11.40 0 ..... L21' 1.48 1.59 

21 )(21 t 4.50 0.8< 1.1G ..... .... 
I 8.00 0.80 1. 18 1.31:1 1.48 

2lx2l t 4.00 0.76 .... 1.24 .... 
I 7.70 · 0.72 .. 08 1.27 .. 88 

2i)(2i t 3 .... 0.69 0.00 1.14 .... 
I .... 0." 0 .... 1.18 1.29 



JONE . .. LAUGHLIN. , L IMITED. ~" 
RADII Of' GYRATION "OR 

TWO UNEQUAL LEGGED ANGLES, PLACED WITH 
LONGER LEGS BA CK TO BACK . 

"-"-- ...D--. ..... !!......\ 

''IT "IT '·flf 
Size. Tblct· Weigb' ,- per roo~ or IU.DII or nnUTrOIf. 

Sln~h~ 
Incbes. Inc bea. Ar~e. '. '. ~ '. 
4 •• f 12.80 1.90 1.48 1.65 1.74 

tI 2,'.;.40 1.83 1." 1.73 1.83 

31 )(6 f 11.60 1.93 1.26 1.43 1.53 
tI 24.00 1.86 1.'" 1.52 1.62 

4 .5 f 11.00 1.59 1.58 1.75 1.85 
t 21.00 1.48 1.62 1.81 1.91 

ai :0;5 f 10.'10 1.60 1.'" 1.I'H 1.60 
t 19 .80 l.48 1.87 1.56 1.60 

3 .5 f 9.70 1.61 1.10 1.27 1. 37 
t 18.50 1.50 1. 14 1.33 1.43 

3/1 )(4 f 9. 10 1.2,'.; 1.'13 1.60 1.70 
t 17.20 1.15 1.46 1.65 1.75 

3 .. f 8.50 1.26 1.17 1.85 lA4 
I 15.90 1.16 1.22 1.4.2 1. 52 

2J :0;31 f 7.70 1. 10 1.02 1.20 1.30 
t 14 .30 1.10 1.06 1.27 1.37 

3 )(3, f 7.90 1.00 1.21 1.39 1.48 
t 15.80 0.1)9 1.26 1.46 1.Mi 

21 :0;8-+ I 4.90 1.12 0.00 1. 13 1.23 
1 9.'10 1.05 0.98 1.17 1.27 

21·' , 4.50 0.92 0.99 1.17 1.27 
1 8.50 0.80 1.01 1.21 1.31 

2 .3, !. 3.HI ' 1.07 0.75 0.02 1.02 
1 8.10 0.07 0.77 0.9'7 1.08 

2 •• !. 8.10 0.97 0.7S 0.93 1.08 
1 7.70 0.91 0.70 0.99 1.0'J 

2 .21 !. 2.80 0.79 0.79 0.07 1.07 , '.80 0.77 0.85 1.05 1.15 



228 JONlt8 6. UUGHI.INS, LIM ITED. 

RADII 0,. GYRATION FOA 
TWO UNEQUAL LEGGED ANGLES. PLACED WITH 

SHORTER LEGS BACK TO BACK . 

..2L.:.. ,-"--.. .-~'-. 

"I=r "l=y-"1=Y--1J.. W" 
-- Weight -

She, Thlel.:_ per toot or RIoDIi OP (lrR.TlOlf. ,-. Single 
Inebc.. Inchtll. "ngle, '. '. '. '. U .. ------
4 .6 f 12.30 1. 14 2.71 2.90 2.99 

It 25.40 1.08 2.78 2.07 3.07 

31)( 6 f 11.60 0.08 2.81 3.00 3.00 
It :M.OO 0.0:1 2.88 '.08 3.18 

4 . , • 11.00 1.20 2.20 2.38 2.48 , 21.00 1.11 2.23 2.43 2.53 

31 '" 5 t 10.40 1. 02 2.27 Z.4G 2.55 , 10.80 0.03 2.29 2.49 2.58 

, .5 t 0,70 0.85 2.85 2.112 2.62 , 18.60 0.77 2.87 2.57 2.67 

31 )(4 I D.IO 1.00 1.74 1.92 2.02 , 17 .20 0.97 1.76 1.08 2.06 

3 .4 • 6.60 0.87 1.79 1.97 2.07 , 115.00 0.80 1.83 2.03 2. 13 

2t )( St t 7.70 0.75 1.72 1.00 2 .00 , 14.80 0.69 1.76 1.96 2.06 

3 Ie 31 t 7.80 0.88 1.112 1.71 1.80 
I Hi-SO 0. 81 1.0<1 1.76 1.87 

2, )( 3i 
, 4.00 0.74 1.58 1. 76 1.86 
1 9.40 0.08 1.60 1.80 1.00 

21 )(8 
, 4.00 0.73 1.20 1.48 1.58 , 8.50 0. 68 1.82 1. 62 1.62 

2 ." h 8.19 0.50 1.58 1.72 1.82 , 8.10 0.62 1.54 1.74 1.84 

2 ., .\ 8. 10 O.fiS 1.38 1.0<1 1.66 , '1.70 0." 1.41 1.61 1.72 

2 ""1 h 2.80 0.60 1.10 1.28 l.89 
I 6.80 0.58 1.17 1.37 1.48 
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CAST WAS HERS. 

--- ,-=---------- ....... 
! 

0 ' , ' , , 
;<--1:---1 

, 
i 
: 
~ 

i 
, , 
i 

-----~-~--.. ---- .~-

Dl.omet •• ofbOll_ d 

i 
I ' 
~_-'l __ ~ 

"'-4d~f' C ""'dt~" 
8-:dif O_ 'd 

fa ....... rmt ,I~." ... _. 

S TAl<D_IIII> ('.\MT W.\~ II.:a. 

D1.mrte~1 
Wp;'lht 01 A " I' n 
[n 1bB. boh~d 

K 2'i 1J( ,0. J< !{ 
Jj S 1 ~ II • j( 
J( 31,( '" II ~ 'J( 

" SW '" II ." • • 'J( J ,If ." 2" 
1>' 'J( 2J( I ,a .. ." " ' J( 6 3 l ~ ' Jj 'J( 
1" 6J( lJ~ ." 6 
' J( 7", .,. IU 1j( 9!~ , 1:1,'( 4.'4" ,~ 2 '" 2", 9)' 4J{ ,~ 2", 20 

'" IO J( >J{ 'J< '" 27" ,~ 11 :( &'" \?r;, ')( '" s 12)( 6J( II! .. " " I 



,," JON[S .. LtlUGHLINS , LIMITEO . 

WOODI!:N BItAMS. 

Tabl .. or •• re quiescent loads rOt bOrl,onl&l rectangular OOIlmll 

of wblte pine or apruoo one inch broad, aupported AI both ends" tbe 
load belngequaUy distributed 01'&. the Il'lo. 

5 
6 
7 • • I. 

11 
12 1 13 

" " 16 
17 ,. 
10 
20 
21 
22 ,. 
2< 
25 
26 
27 

lbt. per lIqut.relneh, giving. &&tety of G In ordlnarybulidlngUmber 

or talr quam,.. 
Oll: and yeUow pine will carry .. load one· fourth grealer. 

When more accuracy" req uired the welgbt of tbe beam IlSIllf 
mUll! be deducte<:l, 

Care mUlt be taken 10 lellbe beam. reIIl tor a.umclenl dlltance 

on tbelr IUppoltl to 1U&.d agaln!1 cruahlng a' the endl, elpel:ill.lly 

In pl&elllll very bellvr lo~ upon dlOft, bUI deep andllroogbealla 



JONtS '" U,VGHI.INS, LlMlrtO . ~I 



"ONe ... LAUGH'-INS , L IMITCD. 

sTANDAItD DIlT .. I'-. FOIt ItOO .. TItU •••• ~ 

__ ow.- _ .. _ .. _ ... 01 ""tI, • • "-~ lOOt ........ , .... 

_ ........ .....,.uT_ ... ~1IOoooI. 



JONES 6. LAUQI4LINII , LIMITEO , 233 

CONVENTIONAL .IGNS FOI'! RIVETING , 

rl- 0''( (S) •• •• (§), , ., 

® ( i§l ( •• • 
a 0 .r! . D ® 

i8l (§) .'. , . @ 

0 lSi 
I 

@ ( • ( o. 

O· Q • D o ( ,= 1= 

, . 
Mulmum ~olllht of head l muked e.t Ino" , 

" " " " " ~-l-" Inc~: 
c.I " Inc~ 

, 
" " " " " "'., Flelll 

Two full h .. do + .. 0 • 
Counw .. un~ end e~lpped othe r eldo(o • • ldo net VII;bleQ9 ® 
Coo.".t>o .. wnk end chipped till' ,Ide (o • • lde v,,"ible) a @ 

Count ... unk end o:hlrpe<lbOth old .. ~ @ 
Other lid, Thlo olde ~'" 

(Not villbll) ( V,,"lble) Side. 

Cou""l'Ounkbwt not chlppellllmit 1' ... 1\1" 0 a & 
• 

" illu' @ Q (§) Flltwnoll hl.d'hlg""nlloounte .. u k 

-,' ® '0 ~ Flottln.1I heod I hlg" onll not ceunt ... unk 



S
H

E
A

R
IN

G
 

A
N

D
 

B
E

A
R

IN
G

 
V

A
L

U
E

 
O

F
 

R
IV

E
T

S
. 

16
40

 
L 0 Z

 " 
18

80
 
"'"

 
• 

21
10

 
"'"

 29
50

 
• • 

23
40

 
28

10
 

"'"
 

• c 
"""

 SO
OO

 
BO

lO
 

<l
BO

 
• x • 

38
80

 
8l

l4
O

 
40

00
 

"""
 

Z
 

86
00

 
42

60
 

4S
8O

 
54

80
 

60
90

 
" " 

S2
SO

 
46

00
 
''''

' 
69

10
 

"'6
0 

• 
85

20
 

4l
l2

O
 

56
SO

 
6S

SO
 

70
30

 
7'

73
0 

, " 
"5

0
 
"""

 52
BO

 
60

00
 

67
50

 
7B

OO
 

82
.50

 
~ 

S9
80

 
47

80
 

M
80

 
68

80
 

71
00

 
79

70
 

87
70

 

42
20

 
B0

60
 

59
10

 
67

50
 

76
00

 
84

40
 

"'"
 

11
81

0 
44

00
 

"
"
0

 
.2

20
 

71
80

 

-BO
lO

 
98

00
 

12
47

0 



I I,
 I n I tI
 

I II
 A
 

I In
 

II
 

Ih
 

S
H

E
A

R
IN

G
 

A
N

D
 

B
E

A
R

IN
G

 
V

A
L

.U
E

 
O

F
' 

R
IV

E
T

S
. 

. , 

28
10

 
'1

60
 

86
00

 

35
20

 
41

00
 

88
70

 
45

10
 

01
60

 

"'"
 '9

20
 
'''

' 
45

iO
 

.... 
00

00
 

49
'" 

57
40

 
"'"

 
52

';'
0 

'1
00

 
'I'"

 
,., 

,.'"
 

''''
' 

,..,
 

7\
l7

0 

68
00

 
84

40
 

61
l8O

 
80

10
 

la
eb

 . 

• o z " • • ~ c ~ • ~ <
 • =
 • 



·so 

STANO .. III0 *"CI'ICATION. 

00\'11:.,..1/"0 Tn. 

CHII:MICAlANO PH'I'S'CAI. PIIIO .. IIITII: . O,STIIIUCTUAA\.IoNO 

.peCI"L OptN.He ... "'TH PLATI: AND AI \lI:T STtl:L 

... a ADOrT&D.,. 

STRUCTURAL STEEL. 

P AOCESS OF MANU"ACTUAI:. 
(1) Steel may be made by eitber the O,.cn.heartb or 

Bcsumcr process. 
TEST PIECES. 

(2) All lests and inspection$ shall be m:ule at the 
place of manufacture pnor to shipment. 

(8) The tensile strength. limit of ciaSlicily and duCtil­
ity shall be detennined fronl a standard IC5t piece CUI 
frOll1 the finished material. The !I:lndanl Ihape of the 
test I)icce for sheared plales shall be tiS shown by the 
following sketch: 

.J __ ['-<1/ [m--... "' ... ·-----1_-
il i ... . + . ·l I~:t"~ 
.If ' -' ..... __ .. _._._~~.I_~_ .. ~ ______ ._ .. J • ._ ...... __ .... _ I 

On tesls cut from other material the test piece may 
be either the same as for plates, or it may be planed 
or turned p:uallcl throughout its elllire length. The 
elongation shall be measured on an original length of 
8 inches, except when the thickness of the finished 
material is 1).16 Inch or less, in which case Iheclongation 
shall be measured in a length cquallo Sixteen t imes the 
Ihicknes.s; and except in rounds. of S-8 IIIch or less III 
diameter,in which case Ihe elongation shall be measured 
in a length equal to eight times till! diameter of section 
tested. Two test pieces Ihall be taken from each melt 
or hlow of fin ished m:llerial, one fo r tension and olle for 
bending. 
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(Sa) M:lterial ..... hich is to be u5ed without annealing 
or further treatment is to be tested in the condition in 
which it comes hom the rolls. 'Vhen material is to be 
annealed or otherwise treated before use, the specimen 
representing such material is to be similarly t reated be· 
fo re tcsting. 

(4) E\'ery finished piece of steel shall be stamped 
with the blow or melt number, and steel for pins shall 
have the blow and melt numbers stamped on the ends. 
Rivet and lacing steel, and small pieces for pin plates 
and stiffeners. may be Shipped ill bundles. securely wi red 
together, with the blow or meh number on a mClal tag 
attached. 

FINISH . 

(5) Finished bars must be frce from injurious scams, 
n;lws or cracks, and have a workmanlike finish. 

CHEMICAL PROPERTIES. 

(6) Sleel for buildings, train sheds, highway bridges 
and similar IiltUClUres shall 1I0t contain more Ihan 
.10 per cenl. of phosphorus. 

(7) Steel for rail",:!), bridges shall not contain more 
Ih:l.n .08 per cenl. of phosphorus. 

PHYSICAL PROPERTIES . 

(1:1) Structural steel shall he of three grades: RIVET, 
SOFT and MEDIUM. 

RIVET STEEL. 

(9) Ultimate strength, 48,000 to r18,OOO pounds per 
square inch. Elastic limit, 1I0t Ie" than one·half the 
uimuate strength. Elongation, 26 per cent. Bending 
te51. 180 degrees fiat on itself, without fraClure on out· 
side of bent portion. 
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SOFT STEEL. . 

(10) Ultimate strength, £12,000 10 62,000 pounds per 
square inch. Elastic limit, not less than one-half the 
ultimate strength. E longation, 25 per cenl. Bending 
test, 180 degrees flat on itself, witbout fmcture on out­
side of bent poruon. 

MEDIUM S TEEL. . 

(II) Ultimate strength, 60,000 to 10,000 pounds per 
square inch. Elastic limit, UOI less than one-half the 
ultimate strength. Elongation, 2'l per cent. Bending 
tCSt , II:!O degrees to a diameter equal to thickness of 
pie<:e tested. without fracture on outside of bent portion. 

PIN STEEL.. 

(12) Pins made from either of the above-1lltntiolled 
grades of steel shaH, 011 a specimen test picee cut at a 
depth of one inch from surface of fini shed material, 
fill the ph)sical requirements of the grade of !ltcd from 
which they are rolled, for ultimate strength, clastic limit, 
and bending, but the required elongation shall be de· 
c reased {i per cent. 

EVE-BAR STEEl.. 

(13) Eye·bar material , 1.K inches and less in thick­
ness, made of either of tbe above-mentioned grades of 
steel, shall, on test pieces cut hom finished material, fi ll 
the requirements of the grade of steel from ..... hich it is 
rolled. For thick nesses greater than 1M inches, there 
will be allowed a reduction in percentage of elongation 
of I per cenl. for each }i of an inch increase of thickness. 
10 a minimum of 20 per cent. for medium steel, and?! 
per CCIi I. for soh ileel 



FULL StZE TEST OF STEEL·EYE BARS. 

(14 ) Full size tests of steel·eye bars shalt be required 
to show not le~s than 10 per cent. elongation in the body 
of the bar, and tensile strength not more than 5,000 
pouuds below the minimum tensile strength required in 
specimen tests of the grade of steel from which they are 
rolled. The bars wilt be required to break in the body, 
but should a bar break ill the bead, but devclop 10 per 
cen!. elonJCation and the ultimate strength specified, it 
shall not be cause for rejection, provided not more than 
one·third of the total number of hars tested break in the 
head: otherwise the emile lot will be rejected. 

VARIATION IN WEIGHT . 

(15) The variatioll in cross·section or weight of more 
than 2~ per cent. from that specified will be sufficient 
cause fo r rejection, except in the case of'sheared plates, 
which will be covered by the following pcrmissible vari· 
atlons, provi(1ed tllat no plate shall he rejected for light 
gauge Ineasuring 1·100 inch or less below the ordered 
thickness. 

(I{,a) Plates 12,1\1 pounds per S<luare foot or heavie', 
when ordered to weight, shall not average more than 
2~ I)cr cent. variation above or 2}1' per cen!. below the 
theoretical weight. 

(1M) Plates from JO (0 12~ pounds per squnre foot, 
when ordered to weight, shal l not average a greater vari· 
at ion than the foHowing: 

Up to 75 inches wide, 2~ per cent. above or 2M per 
cent. below the theoretical weight. 

75 inches and over,5 per cent. above or 5 per cent. 
below the theoretical weigbt. 

(I;)c) Rectangular plates }( inch thick and heaVier, 
whcn ordered to gauge. shall not average a greater vari· 
atiun tban the following: 
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TII.LI: 0' ALlOWIINCI:. '01'1 QVI:,.WEIGHT ,0,. RI:CT ... N_ 

GULA" PLATE. , .... I"'CH THICK ANO HI:IIV",. _ 

NOTL-Th. wd,t.t of I t\1bio Ineb of roUed I teelll tu ... t 
O-:ZS::SS vollodl-

TIIIC'IUIU. or 
l'LATL 

WI DTH o r PLATa. 

J( in" ____ _ 10 per cent, 14 per cent. 18 per cent. 

~ " 8 " 12 " 16 " , " 10 13 

if • 8 I • 
5 , .. • .. 

~ ' M 6M .. 8M .. 
• 6 .. 8 

Over H 3M 5 8M .. 
(1M) Rectangular plalCl under J( inch in Ihickness, 

when ordered to gauge, sball nOI avemge Il g reater vari­
at ion th tm the following: 

T .... U : or AllOW ... NCI:. rolt OVI:I'IWI:IQHT '01'1 RECTA"'_ 

QULAIt PLATI:. U: •• THAN , .... INCH IN THICKNI: ••• 

~-"""~=======j=======,",.C, .. ::"CO:" "':"'=' =L======== 
T'I(,'~DII or 

I 'LATL ___ -:..,._I_"'C:;u~"C':.: .. :.::I.C._+ 00 In •• nd .bo .... 

!-i m. up to h in_ 10 pet cenl_ IS per cenl_ 
h .. -h " 8}{" 12" 
,\ }(" 7" 10 

STRU C T U RAL CAST IRON. 

(I ) Except wben chilled iron is specified, all Gaslings 
shall be lougb gmy iron, free from injurious cold­
Ibull or blow-boles. true 10 pattern, and of a work-
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manlike finish. Sample pieces one inch Iquare, cast 
from the same beal of metal in pnd mould., shall be 
capable of ,ulltainin". 011 a dear spall of 4 feet 8 illch~. 
a central load of r.oo pound, whcll ICliled in the rough 
ba, . 

• ~IEC'~L O,-tN.HU,IIITH PI.ATIt "NO A lvn 8TU:l . 

TEST PIECE •• 

(1) All lests and inspection •• hall be made at the 
place of manufacture prior to shipment. 

(2) The tensile strength, limit of elasticity and ductil­
ity,shall be determined "from a standard lest piece cut 
from the finished material. The standard shape of the 
test piece for Iheared plates shall be as shown by the 
following sketcb. 

r--4 t. ... _~~L ____ J . ','. I ...... _. 1, 
b ...... -

Ii,"·· ·'!'·; 1-..;.-· 4.J..~-- I L . 

1-·-'--';;'-';;';:;;:"~;;-.. '------·-1 
On Ic:sll CUI from other material the test piece may 

be either the same as for plates, or it may be planed 
or turned parallel throughout its entire length. The 
elongation Iha11 be nleasured on an original length of 
8 inches, except when the thickneu of the finished 
material il ~18 ineb or less, in whIch case the elonga. 
tion Ihall be rnealured in a length e<luallo sixteen t imes 
the thickness: and except ill rounds of S.s inch or less 
in diamctcr, in which case the elonKation sha ll be meas­
ured in a length C(lual to eight times the diameter of 
section tested. Fou r test pIeces Ihall be taken from 
each melt of finished malenal, two for tCllsion and Iwo 
for bending. 

(3) Material which is to be used without annealing 
or further treatment is to be tcsted ill Ihe condit ion in 
which it cornel from the rolls. When material is to be 
annealed or otherwise treated before UIe, the lpecimen 
representing lucb material is to be limilarly treated 
before teltine:. 



I 
I 2<, J ON'S . L"UGHlINS, L IM ITI(O. 

(~) Every finished piece of steel shall be stamped 
.... ith the mel t number. Rivet Bteel may be shipped in 
bundles, leCu rely wired together, with the mclt number 
on a metallaR attached. 

(S) All plates shall be free from surface defects and 
have a workman.Uke finish. 

CHEMICAL PROPERTIES . 

(6) T he maximum allowable limits of phosphorus 
and sulpbur shall be as follow,; 

(tIa) On Flange or Boiler Steels, .06 per cent. of 
phosphorus and .04 pet cent. of sulphur. 
(~) On Fire Box and ExIra Soft Steels •. 04 per cent. 

of phosphorus and M per cent. of sulphur. 
(Ik) On Doiler Rivet Steel,.04 per cent. of phosphorus. 

and .0.& per cenl. of sulphur. 
PHYSICAL PROP£RTIES.- £XTRA SO FT STE:U. 

(i) Ultimate strength. -4:;,000 to M,ooo pounds per 
square inch. Elastic limit. nul leu than one-half the 
ultimate strength. Elongation. t8 per cent. Cold and 
Quench Bends, ISO degrees nat on itself without fracture 
on outside of beDt portion. 

FIRE BOX STEEL. 

(8) Ultimate strength, 52,000 to 62.000 pounds per 
square inch. Elastic limit 1I0t less; than one·half the 
ultimate Itrength. Elongation, 26 per cent. Cold and 
Quench ~nds. 180 degrees ftat on itself without fracture 
on outllde of belli portion. 

FLANGE OR BOILEA STEn. 

(9) Uhimate Itrength. 52,000 to 62,000 pounds per 
square Inch. Elastic limit. not less Iban one·half the 
ult imate luength. Elongation. 2S per cent. Culd and 
Quench Bends. l AO degrees ftat on itself without fracture 
on Olltside of bent portioll. 

BOILER RIVET STEEL. 

(10) Steel for boiler rivets shall be made of the eXira 
sotl quality specified in parniraph No. 7. 

VARIATION IN WEIGHT. 

The allowances for overweight are to be the iame as 
given on page 6. under the bead of Structural Steel. 
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STEEL. 

WI:IGHTS OF FLAT ROLLeD STEEL; 

"I[R L IN E ... L 'OOT. 

VOT \h[CI<D~_ from II In. to It [n .1LIld wldl.hs from 1 [u. 10 I~" [II. 
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STEEL. 

WEIGHTS OF" F"LAT ROLLED STEEL 

P[" LlN[AL rOOT. 

(COSTIXI1ItD.) 
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STEEL. 

WEIGHTS OF FLAT ROLLED STEIEL. 

PIt R LINItA L rOOT. 

(CONTIlfUJ:D.) 
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STEEL, 

WE:IGHTS OF' F'LAT ROLLE:D STE:E:L. 

PER LINlE4L FOOT. 

12" 

~ 
It 1~~:~ll,i~~EH:~!~!~Hi~I>:::';;~I:::iil 



STEEL. 

WI:I('HTS OF FUT ftOLLED STEEL 

~[II LUf[AL ,.OOT. 
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STEEL. 

WEIGHTS OF FLAT ROLLED STEEL. 

PCR L1N'AL FOOT. 

(COII"TINUID.) 

:r 1~7.'~'~9. 
It\ 
• 1"·O),7IJ" 
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W£IGHTS AND AREAS OF SQUARE AND ROUND 
STEEL. 

ALSO CI RC UMF'I:RENCE OF ROUND BARS . 
AMumlng one cubic fooll() welib 490 11M. 

Thickn ellS W~1h1 we~,bl Area of An)A of Clroum· 
~uQre Houlld terence . , •• OIR,neler :;u .. re Hound Uuh, nuln Iwutld .. , ',", ""~ Square lJar , ,, 

\n'tlchu. I fl. loug. I II . long. Inebell. I"che •. Inchn. 
------

,\ . 120 .0" """ . " .0276 .1i89O 

I .218 .167 .OO:m .0401 .7'" 
t. .332 .201 .0077 .0767 .9817 

• .478 .3'Hi . 1400 .1104 1.178\ ... .651 .511 .1914 .1500 1.3744 

I .851 .668 .2500 .1003 1.5708 
!. 1.076 .84' .311H .2485 1.7671 
I 1.820 1.~4 .8006 .3068 1.9635 
Ii 1.008 1.263 .• 721 .8712 2. 1598 

I 1.914 1.1>00 .fi625 .4418 2.3562 
II 2.246 1.764 .660' .51SG 2.MV> 
I 2.605 2.046 .7656 .6018 2.7480 
fl 2.990 2.848 .8789 .'003 2.04.52 

I 3."" 2.672 1.0000 .7854 8.1416 
t. 8.841 8.017 1.1289 ."'" 8.3370 
I 4.806 8.382 1.2656 .,",,0 8.6..'143 

f !. 4.798 3.768 1.4102 1. 1075 3.7800 

I IUI6 4.175 1.562.5 1.2272 8.9270 
I )' 5.861 4.603 1.72:..">7 1.8530 4.1233 

6.432 5.052 I."'" 1.4849 4 .3U17 
I. 7.030 5.521 2.0664 1.6230 4.5160 

I 7.6M 6.012 2.2500 1.7671 4.7124 
h 8.806 6.1124 2.4414. 1.9175 4.9087 • '.984 7.006 2.6406 2.0789 5. 10.')1 
II 9.688 7.609 2.8477 2.2366 5.8014 , 10.419 8.189 8.062.'; 2.4033 11.4978 
Ii 11.177 8.778 8.2852 2.580'2 5.6941 • 11. 001 0.894 3.511\6 2.7612 5.8900 
tI 12.772 10.031 8.7689 2.0483 6._ 
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W!:IGHTS AND ARE:AS 0,. SQUARE AND ROUND 
STEEL, 

A LSO CIRCUMFEREN C E O F RO UND eARS . 
Auumlng one cubic fOOl to weigh 4110 l b11. 

Tbielmeu W~lJbt W~,ht Area or Area or Circum. 
fen!nce 

" ~u.re Round 

" Diameter ~u.ro Round " ." ROHnl! 

" .o. in ;'cl.USr6 In ~uRre Bar III In IncbeJI. I rt.long. I tt.lo ng. Inc el, Inc K . Incbes. . --- ---. 
2 13.61 10.69 •. 0000 3.1416 6.2832 
-h 14.47 11.36 4.26119 3 .3410 G .• 7{\.) 
1 15.36 12.00 4.5\(i6 3.6400 6.675l) 
-h 16.28 12.79 4. 7852 3.7583 6.8722 , 17.22 13.1i2 fL0625 8.9761 7.0686 
-h 18.19 14.29 5.3477 '.2000 7.2G4!J • 19.19 115.07 5.G406 4 .4801 7.46111 
n 20.21 15.87 5.9414 '.0064 7.6576 

I 21.26 16.70 6.2500 4.0087 7.8540 
l, 22.34 17.55 a.M164 5. 1572 8 .().'j():J • 23.44 18.41 ,.- 11.4119 8.2-167 
If 24.57 19.80 7.2227 5.6727 8. 4400 

• 25.73 20.21 7.1J62li 5.9396 8.&1\)4 

V 26 .9\ 21. 14 7.9\02 6.2126 8 .8367 
28. 12 22.00 8.2656 6.4918 9.0321 

H 29.36 23.00 8.6289 6. Tl'71 9.2284 

• 30.62 24 .05 '.0000 7 ..... 9.4.248 
-h 31.91 21>.06 9.3789 7.8662 9.6211 
I 33.28 26.10 0.7656 7 .6699 9.8175 
t, 84.57 27. Hi 10.160 7.9708 10.014 

I SS.94 28.23 10 .563 8."" 10.210 
t, 37.88 29.82 10.978 8.6179 10.407 

• 38.75 "' .43 11.391 8. 9462 10.603 
n 40.20 81.1)7 11.816 '.2800 10.700 

I 41.68 82.74 12.250 9.6211 10.D96 
-h 48.17 88.91 12.691 9.9678 11. Hl2 
I 44.71 35.12 18.141 10.821 11.388 
If 46.26 36.83 18.598 10.680 11.~ 

• 47 .84 37.57 14.063 11.045 11.781 
Ii 49 .45 88.84 14.53G 11.416 11.977 
I 61.00 40.18 liL016 11.793 12.174 
tI 52.75 41.48 15.004 12.177 12.370 
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WEI G HTS AND AREA S OF S QUARE AND R O UND 
S TEEL, 

ALSO C IR CUMFEREN C E OF R O U N D BARS . 
AU llml"s one eubl c foot \0 welsh 4'M) lbll. 

Thlcku (!M W~1ht W~fht A rca of Area of CIrcum· 
Sollllll'e Ilou",1 ference 

" IWlllld liar In lIarlu " UlamClcr s.u,are Hound .. ,~ ,,~re Sq"are 
tn Inehel . 1 ft. long. 1 fl. long. Inebu. Inches. n",r In 

InehelL 

, 54..45 42.77 16.000 12.566 12.500 
i G7.00 45.4.7 17.016 13.364 12.959 , tl\ .47 <S.'" 18 .00a 14.186 la.352 
f 65.13 51.15 19.141 15.033 13.744 

• 69.S1 64.83 20.250 15.004 14.187 
t 72.79 57.17 21 .891 16.800 ]4.530 
t 70.78 60." 2'J.563 17.721 14.92a 
i SO .87 63.52 28.768 IS.665 15.315 , " >'08 66.83 25.000 19.685 15.708 
i 89.38 70.20 26.266 20.629 16.101 , 93.tJO 73.67 27 .663 21.648 ]6.493 
I 98.31 77.21 28 .89\ 22.691 16.886 

I 102.94 80.8.'; 80.250 28.758 17.279 
I 107.67 8-1.50 31.64.l 24.8.50 17.671 
t 112.::'2 88 .87 33.003 25.007 IS.064 
i 117.45 92.2a 84..516 27.109 18.467 

6 122.51 96.22 36.600 28.274 18.800 
i 127.66 100.26 37.516 29.465 \9.242 , 132.94 IWA1 8iLOO3 80.680 19.685 • 138.30 108.62 40.64.1 81.919 20.028 

• 148.78 112.92 42.200 88.183 20.4.20 
t 149.35 117.30 48.891 84.472 20.813 

• 156.0.5 121.78 45.563 35.785 21.200 
I 160.84 125.82 47.200 57.122 21.598 , 166.75 180.97 49.000 83.485 21.991 
i 172.75 135.68 60.766 39.871 22.284 , 178.87 140.48 52.568 41.282 22.777 
f 185.08 146.36 54.391 42.718 23.169 

I 191.42 150.34. 56."" 44.179 23.562 
I 197.85 155.39 58.141 45.664 23.!I~ 

i 204.39 160.53 60.003 ~: 1 73 ~:~l 211.03 166.74 62.016 . '''' 24 0 



w- - JONES c!o. LAUGHLINS , LIM ITED. 

WEIGHTS AND AREAS OF SQUARE AND ROUND 
STEEL, 

ALSO CIRCUMFERENCE OF ROUND BARS. 
Assuming oue cubic foot to weigh 490 Ibs. 

ThJckuess W~fht we~fht Area of Area of I Circum-
Square Round ference 

or S1j,are Round Bar in Bar in of 
Diameter ar Bar Square Square Round 

Bar in in Inches. 1 fl. long. 1 ft. long. Inches. Inches. Inches. , 
--

8 217.78 171.04 84.000 50.265 25.133 
t 224.64 176.43 66 .016 51.849 25.525 
t 231.61 181.91 68.063 53.456 25.918 
t 238.68 187.46 70.141 55.088 26.311 

t 245.86 193.10 72.250 56 .745 26.704 
t 253.14 198.82 74.391 58.426 27 .096 
f 260 .54 204.63 76.593 60.132 27.489 
t 268.03 210.51 78.766 61.862 27.882 

9 275.64 216.49 81.000 63.617 28.274 
t 283.34 222.54 83.266 65.397 28 .667 
t 291.16 228.68 85.563 67.201 29.060 
t 299.08 234.90 87.891 69.029 29.452 

t 307 .11 241.20 90.250 70.882 29.845 
t 315 .24 247.59 92.641 72.760 30. 238 
t 323.49 254.07 95.063 74.662 30.631 
t 331.83 260.62 97.516 76.589 31.023 

10 340.29 267 .16 100.00 78.540 31 .416 
t 348.85 273.99 102.52 80.516 31.809 
t 357.52 280.80 105.06 82.516 32.201 
t 366.29 287.68 107.64 84.541 32.594 

t 375.17 294.66 110.25 86.590 32.987 
t 384.15 301.71 112.89 88.664 33.379 
f 393.25 308.86 115.56 90 .763 33 .772 
t 402.44 316.08 118.?7 92.886 34.165 

11 411. 75 323.39 121.0() 95 .033 34.558 
t 421.16 330.78 123.77 97.205 34.950 
t 430.68 338.26 126.56 99.402 35.343 
t 440.30 345.81 129.39 101.62 35.739 

t 450.03 353.45 132.25 103.87 36.128 
t 459.87 361.18 135.14 106.14 36.521 

t 469 .81 368.99 138.06 108.43 36.914 
479.86 376.88 141.02 110.75 37,306 

~ 



JON£8 II. LAUGHLIN8 , LIIIIITED . 2S.'J 

AVERAGE WEIGHT OF ROUND HEADED RIVETS 
PER 100. 

Length. 
In~hea. 

l! 

" " 2 

" 2, 
" • 
31 
3i 3, , 
!1 
'I , 
'I 

" " • 
'! 
7 7, 
8 

8, 
9 9, 

10 

LENGTH '1I0M UNDEII HUO. 
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254 .I0l'lr.s &. LAUGHlINS , UMrTCO. 

AVI:"AGI: WEIGHT Of' SQUA"II HI:AD 

MACHINE aOLTS ••• tOO. 

DIAXETF.R. ....... 
• I~ • I. • rJ!- :.0 I ... ~ .. 

, 
--

: ~ " ••• 10.e 15.0 ZI • .... .. " 11.1 10. 1 .... .i.' ni l .••• . •. 

• " , . I~O 11.1 ... ... , .. ....... ....... 
:~ " .. ... 181 ." '" ," i"'i ' 

... .... .. .. '" !lUI .. ... M' ....... •• .. •• 14 .0 .... ... oo • ... 'M' i.:o· , " '" .. , liLt ". ... .. , , ... 
•• .. 111 .. , .... ." >0' .. , '" . , .. , • .. '" I~ " .... n ., ,~ , , .. .." •• .. .. , lB. , W •• «0 • . , " .. .. .. S180 

• .. u • .. , ..., .. TO ' 111 7 IfJi .7 ... , .. .. ... 11'\1 U a '34 , .. , 1';11 ... , 
• '" ... a. ., OS, , .. I. ' 'U .. " •• '" n. '" ... , iiI.. ~, I. e , .. , .. , • '" ... ... r..l " ... •• 7 .... "" .. ... '" ft .' ... , ... , •• ,a' ... ... , , III " . ... 41.0 ... .,. lSI t n8a .. , • ., '.- ...... ... ..., .... "" .." .... 3170 

" ...... ..... .. , ..., ," 114 '7 11'B II l1li7 .1 .... 
" ..... .... .. ... "., ... 11135 , .. , m.' .. , 
" .... ...... 4' .0 M.O 81.8 131.11 9."I\.0 .w.' ... , 
" ..... ...... .. .. . .. .... ... , 1010 .7 III" M.' .... , .. .... . ...... .... . - . ... . ... Id.t ... •• • .. , .. ..... ...... ...... . ... .. ." 1&1.0 .... "1 . 4 .... , .. .... . ..... .... .... .. , .. , 1$5.1 ... , ... 4';(1)0 
n ..... - ..... , .... ...... l llU 11411 .... " .. 41110 .. . ...... .... ...... ...... 1141 , .. , r. .. .." &'40 

" ... . - .... .. ...... ...... lL'. 1111 • .. , ... ... , .. . .... ," .. ...... ...... 1. 0 *» 0 ... ... ...., 
- .. 1·14 -. .. .. .. .. , .. , .. e ., -
APPROXIMATE WEIGHT 0" NUTS A.D BOLT 

HEADS. IN POUND S. 

OhLIQ. or 1I0Ltin Inclle.. " h • ,'. " • r"-\I'el,h l or L1CUIIUIl NUL } 
.. lid IJlllld ......... .OL7 .012 ... , '"~ 

.,., ., .~ 

\\-::'~h~~ ~~.~ . ~~~ l . m, M '" .,., . , .. .... . .. 
DI&.m. o r Boll III IlIcb-. • , '. '. .. • •• 
w~n::':I"~~'~'~~1 ." ... ' .It '" • •• '" 17.0 
Wellhl or IQuu. NIII ... ,m ... ... " ". m.o I&I>d II.-d _ . _ . .. 



JONItS 6. LAUGHLIN S, LiMITItO. 

SIZES AND WEIGHTS OF HOT PRESSED 

SQUARE NUTS, 

UNITED STATES STANDAAD SIZES. 

Both welabu IUld 11_ .re for unftnlilled nute. 

Thk'lI: · Size \\'e~ht' Number 
Wldth_ Size of Uole. or , 0 orNu\.S - .. " I{IONu ... In ·!lOlb&. 

H 
I 0.185 ,\ scanl, I 1.' mo 
j' 0.240 I .. j' ••• 47" 0.294 U 

.. ••• """ n 0.844 n '.1 1600 

I I ..... U scant. I 0.0 1120 
H r O.4M (. 11.2 800 

:t· 0.507 i full, IG.6 040 , 0,620 • 5C!alll . , 20.8 ... 
:1" ,I 0.781 n ,,'01. I SIl.7 280 

0.837 .. I " ... 170 
III I, 0.940 tulJ. II 76.11 ' SO • " .. 000 l.(r " " 

10,J.2 .. 
:t' 'I 1.160 lit lull. 'I 1~.2.8 70 

'I .. '"' 'n .. 'I 172.4 08 

~. " ..... I 8Cant. " 227.' .. 
I, 1.491 I, .. I, 294.1 84 

W 'I 1.616 I t SCAnt. II 370,.f, 27 
2 1.712 

:R 
.. • 416.7 24 

g(. 21 ..... .. 2, !"1OO.0 20 
2j 1.002 .. 2j 088.2 17 



JON[ I! 6. i.. ... UGHLIN., i..IMIT[D . 

SIZES ANO WEIGHTS OF' HOT PRESSED 

HEXAGON NUTS. 

UNITED STATES STANDARD SIZES. 

UaUi weight. Ao(1 KIWI! are tor untlnl$hed Nula. 

Thiel<· ,,~ W~lh1 Number 
Width . Sl~e of IInlc. " ot Nu" neu. UoK 100 NUll. 10 iOOlbll. 

I I 0 .185 ,'~ scant. I 1.3 7615 

n -10 0 .240 I .. 10 1.3 '200 t 0.29<1 tt 
.. t '.3 3000 

10 0.344 I. 1>.0 2000 

I I OAoo it scnnt. I 7.0 1400 
It t· 0.45~ (. 3.1 1100 

1-10 0."" * full. 13.G 740 
11 t 0.600 t SCnnL , 22.2 ·100 

II. 1 0. 731 It'"' t 32.4 309 
11 I 0.837 " I 46.3 216 
IH It O.D~O + tull. 1t 67.n 148 
2 II 1.00.:; I .... .. II 00. 1 III 

2h It 1.160 I/f fult. II 117.6 85 
Sf II 1 .2$01 111 .. II 147 .J 68 

~f' II 1.383 1 f. sc.~l\t. It 178. 6 56 
I, I ADt II It 250.0 .. 

W ' I 1.616 Ii ""'" 1/ 285. 7 35 
2 I. 712 al .. 2 344. 8 2!) 

all. " 1.836 " 2j 3&1.6 26 
'I 21 1.002 II .. 2j 4:14.8 23 

11 



JONES A. LAUGHlIN _, LIMITED . 2.\1 

UII'S!:T SCREW I:ND8, 

FOR ROUND AND SQUARE BARS. 

ilia .r 
ROUND BARS. SQUARE BARS. _.- ,-" .. _ .. 

H .... r ••• ••• j1 ,_. ,~. 

~"! jl ,,,,,. 
~":." "- -.. 1.1:': -- ... • A .... r T= -~ 

._. ,. n~ ~i" ~':!:~ Rod. -,. ,-- ,- r ...... I~ 
, ..... ~l --. 

- """" --- P .. ~ .. ~ , , .620 10 " , .620 10 " h , .620 10 O! , .731 • '" , 
I' .'73 1 , 37 1 83' 8 41 

tl .83' , 
" 1 .837 8 " , 1 .83' 8 '" 11 .. ., , 23 

tl 1j .... , 34 I, 1.005 , ,. , I, 1.005 , 
" If 1.160 6 88 

It I, 1.066 , 29 If 1.160 • 20 
1 It I. !!!! 6 .. 1, 1.284 6 29 
I" If 1.160 6 ID It 1.389 'I 34 
1, 11 1. 284 6 30 I, 1.389 " 20 
I" 1, 1. 284 6 " I, 1.400 , 

" I, If 1."'" 'I 23 11 1.615 5 S! 
It. I, 1.400 , 20 I, 1.6 Ui , 

" It If I.!~ 
, 16 2 1.712 41 22 

I" 1, 1.615 , " 21 1.837 4, 23 
11 2 1.712 41 30 21 1.83'7 .. 18 
In 2 1. '712 .. 20 2! 1.962 .. 24 
I, 21 1.837 ., 23 21 2.087 ., 30 
1tl 21 1.837 " 18 21 2.087 '1 '" " 21 1.962 41 26 21 2.175 4 21 
1t1 2! 1.002 ., " 21 2.800 4 ,. 
1, 2t 2.087 4i 24 " 2.800 4 18 
lit " 2.175 4 26 2! 2.426 4 23 
2 2, 2. 1'75 4 18 21 2.560 , 28 .,., " 2.300 4 24 2j 2.000 • 00 

21 " 2.300 • " 3 2.629 3, 00 
"f< 2t 2.425 • 23 21 2.'754 .. 24 



JONI: ... LAUGHUN., UMrTl:O . 

U"CT SCREW t:NDS-CONT'NUI:CI'. 

I 
ROUND BARS. I SQU ARE BARS. --_. 

1>\0 '" 01 ... '" == -- ~-
It;;i; -- lit 
,_. 

~ 11- _ .. Jl. A .... I '- -. ._-am. _01 ~ .. _t..o - -- --,:.::... 1= l ..... -. 'M. ,,- '1 .... R ... 
~ -----~ 

,_. ,-
~ 

" ~ ..... • .. '1 2.7601 '1 18 . " ..... • .. iii 2.879 81 22 
2, 8 ..... 81 23 U ..... '1 '" 2,', 81 2.7M 81 28 '.001 31 10 
21 31 2.7M l! 21 81 8.100 31 21 
'f, 81 2.879 26 8, 8.220$ 31 .. 
" ., 2.87P 81 20 8, 8.2"...5 BI 10 

'" Sf 8.'" .. '" " 8.81 • 00 

'1 iii 8.'" .. 10 .. 3.442 8 .. 
'" 81 8. 100 iii 22 Sj 3.442 , 18 .. 8, 8.'" iii 26 , 8.567 3 21 

'" " S .22.5 " 21 'I 3.69'~ 3 24 
8 " 8.817 • .. '1 3.692 , 10 
iii Sj '.442 8 21 '1 3. D'.!3 .. 24 
8, , .... • 20 ' 1 .. ..,. 2t 21 

" 'I 8 .... 8 20 ., 4.158 2t 10 

'1 " 8.798 " IS 
8, q '.028 'I " 'I " 4.1G8 2t 23 
.\ q 4.2M 2t 21 

REliARKS.-Aa upI(!U1I1f reduce. Ole lI!'ength Of Iron. bars 
hnln, tbe .. me dIameter a~ root ot Ibtelld .. thaI of tb l bat. In· 
\'Rrlably break In IbellCrflwend. when ~ todutrneUon, wIthout 
dllYclopln, Ihe full ,trenll;tb or tbe bar. IIII tllcrefol'9 nee_II", 10 
mate up for tllill_ln .trengtb by.n flXceN of metal In the upN' 
1ICnr. .. enlls over lb., In Ibe bot.r. 

The 15C1'9" tbreao:b In above \.able o.ro Ole Pranklln In.l.ltute 
Nndard. 

To lIlue one uPMt end tor I" lenctb ot \bread a1lowO"lellJ\.b ot 
rod addlUou&L 



~ONES "- L4VGHLINS , LIMJT(O. 2:")9 

STAN04AD SC REW THRI:ADS, NUTS AND 

BOLT HEADS. 

ROOIJIllUIendcd b,. Franklin In~tlItltc Dee. 1'. 18&1. And a.dop\ed 
~ 1"11", 1)eI'L <)f the U. S. By Ibe It. It. Muter MaciliUlIeo lind 
M""WT CI. .. n ulldcn AuoclllLlolle. lIy MeuTII. Jom.-. '" L.UllhU" .. 
l.hnlLed. Mud by nliluy olber of tile prominen t euaill(leTlng I.IId 
wccbaolcAl Clitabll6bmeulol of lb. count..,. . 

. --'1' 

T 

"lI8leo' thre.d «I" P'lilt "' topl.lld bOUom '" of pllCb. 

D lAm. Of ThTel\(!8 o •. Dh.m.ol Tbre.wl D~. 

SCre .. . lleT Incb. a'moJo! HeM". per In(!h. . , moL of 
TbTila.d. , Thread. , 

'" .185 2 <i 1.712 

t· 18 .2-&0 2i •• 1.96~ 
16 .m 2 • • 2.176 

t· " .... .. • 2.'126 
13 .'00 3 8. 2.621> 

f· 12 .OM .. " 2.871> 
\I • 1107 .. l' 3.100 • 10 . 620 3 • 3.817 

II 0 .731 • 3 3.361 
8 .887 '1 :l 3.71)8 I, 7 .1l4O •• 4.028 I, 7 1.005 •• " .. ". I, • 1.160 • 2i ..... 

I. • 1.284 .. •• 4.730 
I. '. I.S81I OJ .. . .... 
It • 1 .491 " ~ '.200 
II , 1.616 • 5.423 

Nuta 1I0d Bolt H eads ue delCTtIIlncd by the lolloWinl 
rule., wbltb appl,. to Square and lIezqon NuUl both: 

Short diameter of roul!b nUL,. 1", X dilltll. of 1>011+" In. 
ilbondlameter uf ftnl(bed nul .. ,0.;, x dlatll. of bOll+ ,\' 10. 
Tblekll", of 10uMh nUL .. dlatll. or boll 
Thlo~neA or ftnl~hCllllln = dl.o.m. ot boll-/o In. 
~horl diameter or rough head .. Iii X dlatll. ot bOl l + '" In. 
!:lhort dlamel0l"ot tlnlobed beAd .. IHi x d\.am. ot holl+ h In. 
T"'lo~"eu of rough bead '" ~ Ihort ,Ham 01. head 
Tbl(l~ .. _ur IInlibl)d bead .. dlam. 01 bolt-n 1.1 
Tbe 101lJl' dlamell'rof a heX&IIQn nut mIIr be obIainCli by mule! 

l'lyiDi LIte 'hort dl.r.mett.r by I 1M, and Ihe long diameter or .. qlW'f' 
IlUt br multiplying the lbond\.ameter b7 I 414. 



t 
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JONta .. !.AUGHUNS , i.IMln o. 

8HIU.T IRON AND STeEL.. 

'WtlGHT 0' Su .. r. .. 'ICIAL "OOT, S'"MIMCHAM CAUG E. 

WIlIIllIIT III La .. 'I\'I:NlIn'IIILu 
O ..... -ell, O"CiIlL 

IroiL Steel. ,~. ~ 
No. 10",,8 12. 12 12.36 No. 16=.06.5 2.63 '.68 

2=.284 11.48 11.71 .. 17_.008 2.114 2.3U 
8=.2.'111 10.47 10.68 .. 18= .049 .... 2.02 
4=.238 0.62 9.81 .. 19=.042 1.70 1.73 .. 6=.22 8." D.07 .. 20= .03.'i .. ". .... .. ..... 200 8." 8." .. ~1 .... 032 .... 1.43 .. 7=.18 7.27 7.42 .. 22=.028 .. " .. ,. 
8=.IM 6.67 6.80 .. 23=.025 1.12 1.14 .. 0=.148 .... 6. 10 .. 24=.022 .. 1.02 

" l o-.llW '.42 , ... .. 25=.02 •• .W 
"1l=.!2 .. .., .... 26= .018 .8 .82 
" 12=.109 4.41 '.GO .. 27=.018 .n .'l3 
•• 18=.003 8." 3.92 < 28-::0:.014 ... .M 
.. 1.4 .... 083 3.M 3." .. 21=.018 .". .07 
.. 16=.0'72 !UII 2.97 00-.012 •• . .. 

TANK IRON ANO STEEL. ' 

W lt i GHT 0' SUPERFI CtAL FOOT. 

T1f1elUf", III WIl ... .,. III t..a. 1'IncK¥ ... III WIIOUT 11' LM. 
hie.... IJIc ... . 

----+-"-'~=.=- .. ," Iron.. Steel. 

",=.03125 1.27 .. 00 h- .81~ 12.63 12.88 
n='062;:i .... IUi7 1= .805 IIUII 115.411 
1t=·00375 8.79 8.87 .... -.43715 17.68 18.03 
I ... ·I2:'i .... G.15 I- •• 20.21 2O.tll 
1.=. tll6'16 .... 6.4.5 h= .1l625 n.'" 23.19 

t:;.I'" 7." 7.'13 .= .625 25.26 26.77 
-.21875 .... '.02 t= .70 SO.SI 00." 

!-=.25 10. 10 to .SO i= .875 M.87 86.08 
... _.28128 11.88 lun 1 -=:1. «I.ti 41 .23 



JON[S A. L,It,UG IolLIN S, LIMIT[ D. 2(; 1 

WEIGHT OF A CUBIC FOOT OF SUBSTANCES . 

Avel1Ll!~ 
~AM[S OF SUBSTANCIE:S. Wel)l:hL ,"'-

Aluminum .................................. ...... 162 
Anthmoit.o, IiOlid, of PO'llIIsylvILnia.. ...... . ......... !l3 

" bruko.n, 100lI0....... ... .... ............. 54 
.. •• mO<.l.:orlltcly shaken. ...... .... . •.. 58 
.. heaped, bushel, loose ..................... (SO) 

Ash, Americal! white, dry ..........•.......•.. __ .. . as 
Asphnitulll... .. . . .. .. . . .. .. . . .. . .. ... .. ..•. .. . ... . 87 
Brass, (Copper ilond Zinc,) cast ........... . ..... . __ . .. 00l 

" l"Qlled ........ .. . . ............•..•. " .. .. . .. 52-1 
Urick, beet pre$SOd •.••••.•..•....•.••.•••••••..••• 

" common luud .............................. . 
;. soft, inferior . . ........... .. ... .... ......... . 

Brickwork, presst.'(1 brick .......................... . 
., ordiuary ........ ............ ........... . 

Cemcnt, hydnlulie, grouud, iool<'C, Amcricnn. HOSClllinle 
" " .. " " Louig\'iI!u .. .. .. .. I~ngiish, PurUli.mL .. 

Cherry, d ry....... ............. . . ....... . 
Chestnut, dry ......•............................. 
Ctay, pottel'll', d ry ..• . ............................. 

" in lump, loose ....................... . .... ... . 
Coal, bitumiuous, !!Olill.. .......... ............... .. 

" " broken. loose . .... . . . .. ........ ... . 
" h('1111OO lmsh('l, loose .•.•.•.•.••••.. 

Coke, loosc, o! good coul .. ..... ................. . 
, j .j heaped busheL ....................... . 

Copper, east.... ... . ......... ............. . . 
" rolled . . . . . . •. . . .. . . . . . .. ... . .. •. ... ..... 

Earth, common 100111, dry, 10060 ...... , .....•....••• 
"" " moUcrlltely r.unmed ...... . 
" as ",!!Oft nowillg flIud ................ . ..... . 

Ebony, dry................ .. ........ . .. .. .. . . 
Elm, dry ...........•.............................. 
Flint ............. " ... .. ..........•...•..... .... . 

100 
12;j 

100 
140 
112 
00 
00 
00 
42 

'1 11' 
1l;! 

'1 
" (701) 
20 

(40) 
iJ.I2 

"" 76 
!),j 

100 
76 
35 

102 



WEIGHT 0' SUeSTANCr:S-COfOlT lfOIUEO. ,-
" .... E. or a u aaT"'fOIC E.. Wf:IIIIIL 

!.tNl. 
01 ... common wlodow.. ...... .. .. .... .... ... ...... un 
One., oommon.......... . ........................ 166 
Oold, CI.:It., pure, or 24 carat ......... ... .......... . . 12().J 

,. pure. bammered ...... .... ................ . .. 1217 
Oranlte...... ...... . ........................... . .. 17() 

Gravel, about ~~ _me as !land which 1108. 

OYJ"'Ium, (pluter of pam) ....................... . 
lI emlock, dry .................................... . 
II iekory, dfy ............................... .. .. . 
Hornblende, blaw:k .. . ... ..... ............ ' 
lee ..... ..... . .. ............. . .... . . .. .... . ..... . 
Iron, cut ........................... . . ... . ...... . 

" wrought., purelt . . .......................... . 
" .Yer.ge ........ . .................. . 

11'()fy ............................................ . 
J.eAd ............ ... .. .......................... . 
I,ignum ViUi.', dry ........ ........................ . 
f~illll.', ' luick, ground, 100M, or ill eJllall lump •..... . . 

" t4 .. .. lhoroughlYlhakell ..... . 
.. .. ., per .lruek buthel.... . 

Lil:neIItoIK'l.nd Mublft....... .. ............... . 
.. .. 1001(', in irre!-oular f ragluenl.8 • 

Magnelium .. ............................. '" .... . 
M&hopnr, Spanish, dry ........................ . 

142 

".7 ...., 
"" ... 
'14 
711 

"" '" 
(00) 
168 .. 
'00 

'" " 1I0nduraa,dry............ .. .. . . ... . .... M 
Maille, Ufy.. ... .. ...... .......... ...... ........... 4(J 
Marblee, tee L1mC!llltonOL 
Muonry, of granite or limestone, well dlUM'd.. .. ... . 1M 

,. " mortar rubble.................... ... 1M 
., ... dry .. (well&eabblflo:i).. ... ... .. . . HIS 
.. .. saudstone. well d~I................. 144 

Alelt'llry, 3'~ Jo"'&111'elilieiL........................... Sl9 
Mica....... ..... ......... .... .. . ............. 183 
Mortar. hardened........... .. .... ............ 100 
Jdud, dry. chile .............. . ............... 110 to 1I1i 



JONCS .. LAUG HLINS, LI!IIIITCO. :"'6.1 

WE I GHT Of' SUBSTANCIES-CONTINUItO. 

A1"enap 
""M eS OF SUSST"'HCItS. Wrl,hL , .... 

~lud,1fet, fluid , maximum............ . ... .. ....... 120 
O"k, Jive, dry ..•.•••.•..•..••...... " •..••••.. . . " 69 

.. while, dry.... ..... .... •.. .. ... ... ... .. . . .. . . . 00 
,. "other klodt ...........•................... 32 to 45 

Petroloum... ..•.. . .. . . ... ... • •... . ..... ••....... 55 
Pine, white, dry........... ..... ......... ........ 25 

" yellow, Northern.......... ................. . . 34 
.. SOllthern.................... •••.... . • 45 

PlaUmnn . . . ..... .. .. .•..... .. . .................. 134!l 
Quart$, OOInmOl1, pure.................... . .. ..... 161'; 
Hodn...... ... . .... ......... .......... .. ....... 69 
Salt·. OOIU'8e, Syn.eU8C, N. Y........................ 45 

.. 1 .. II·erJlool, fine, for tablo me.. ... . .. .. .. .. ... . . 49 
Sand, of Jlure quartz, dry. 10080................ 00 to 100 

.. well .haken............................ 99 to 117 
.. " IlI:rfectly wet ........................... 120 to 140 

SRnd8U)ne&, 1\1. for huilding ........................ Hi! 
Shale&, n.'<I or blac.k ............................... 162 
Sil .. er .. . ..... ................................... (1;'':' 

Stale.................................. .......•. !7a 
Snow, trubly fallen....................... .... 6lel2 

., m.,jat.ened and oompacW!ti by rain...... . .. 16 to 00 
Spruce, dry... .. ............................. .... 25 
Stee.I.... •.• •..•...•.. ..•. .• .. ...•. . ......... , .... 490 
Sulphur ....... • .••..•..••......•••••..•••••.••.. 125 
SYCAmore, dry. . . ... ..•.....•. ......•.............. 87 
Tar ............................................. 62 
Tin, ed ..... . .. , ........ , ........ ,. . . .. . .... ,.. 459 
Turt or Peat, dry, unpressed .... , ..... , .,..... 20 t.o ao 
\Valnut, black, d ry ................ '.... .......... 8B 
Water, pure rain or distilled, at 60" fo'ahr<!nheit...... 62i 

,. tea........ .... .. ........... .. ........... 04 
WIU, bees................................... ... 60.5 
ZinoorSptlter .. .. ...................... .. .... 487.5 

__ .-D¥""' __ I111.~'-_.,.. 



"4 J O N ES " LAUG H lI NII, L1MIT ED. 

"IU"iS AND CLRCUMFERENCES OF CIRCLES. 

For DI&me!efll trom ... to 100. advancing by Tc!nthll. 

I.Ihlm. 're. Clroum. m .... A.reL Circum. 

0.0 4.0 12.5664 12.500·. 
. 1 .007854 .314.16 .1 lS.2(fUj 12.8805 ., .031416 .62832 ., 18.8S44 13. IM7 
.3 .0700S6 .114248 .8 14.5220 13.5088 
.4 .1:Moo L- A 15.2053 13.8230 ., 1.&708 ., 111.0043 14.1372 

•• 1.- •• 16.6190 14.451;1 
.7 2.191)1 .7 17.8494 14.700!) 
.8 2.5133 .8 18.0956 Hi 0700 
.6 2.8274 .9 18.8574 lG.:roa8 

1.0 .78M 3. 1416 5.0 HI.6300 15.7080 
.1 .9003 3.4008 .1 2Q.42B2 16.0221 
.2 J .1310 8.7699 .2 21.2372 16 .3$:! 
.8 1.8278 4.0&11 •• 22.0018 16.6.'".Q4 
.4 1.(;394 4.3982 .4 22.0022 16.004U 
.5 1.7G7! 4.7124 .5 28 .758a 17.2788 

•• 2.0100 0.0265 •• 24.630\ 17 .5U'~9 
.7 2.201)8 5.3407 .7 25.5176 17.0071 
.8 2.5447 5.6549 •• 26.4208 18.2212 
.2 2.8aU3 5.0000 .6 27.8397 18.53M 

2.0 3. 1416 6.2832 '.6 28.2743 18.8400 
. 1 3.46S0 6.5973 .1 29.2247 Ill. 1637 ., 3.8013 6.91Hi ., 30. 1007 19.4779 

•• 4.1548 7.2267 .8 31.1725 U).7!1'u) 
. -1 4.6239 7.fi3tl8 A 82.1699 20.1002 ., 4. !lO87 7.8540 .5 83.1S31 2OA.20-1 . , 0.8003 8.1GBI •• 34 .2119 2().7345 
.7 (;.72."16 S.4823 .7 35.256.'i 2 1. 0·187 

•• 0.1575 8.7006 •• a6.3168 21.3628 ., 6.6002 9.1106 .0 37.3928 21.6770 

3.' 7.0686 0.4248 7.6 38.4845 21.0011 
.1 7.54.77 9.7389 .1 aO.59Ul 22.3053 
.2 8.0425 10.053 . .2 40.7150 22.619;j 
.3 8.5580 10.3678 ., 41.8539 22.D386 

•• 9.0792 10.6814 .. 43.0084 23.2478 
. 5 9.0211 IO.9M6 •• 4:4.1780 23.5019 
. 6 10. 1788 11.3097 •• 45.3640 23.8761 
.7 10.7521 11.6239 .7 40.5063 24.1003 

•• 11.3411 11.9381 •• 47.7836 24.0044 

•• 11.04;:;9 12.2522 .0 49.0167 24.8186 



JONES '" U,VGH~IN8. L.IMIT':D 261) 

AREAS AND CIRCUMFERENCES OF CiRCLES. 

( OO/fTllfIlIl:D.) 

Dllun. A rea. CITIlum· 1 !)lam. Are. Clroum, 

8.' 00.2655 25. 1327 12.0 113.0073 37.6001 
.1 51.V300 25.4461} .1 114.9001 88.0183 , .2 52.8102 25.7611 .2 110.8987 88.8274 
.3 a-I. 106\ 20.0752 .3 118.8229 8S.G41G 
.4 55.4177 26.S89~ .4 120.7628 SS.!l557 ., 06.74GO 26.7QS;; ., 122.718G SIl.2G99 
.0 iiB.088O 27.0177 ., 124 .6898 89.5841 
.7 59.4468 27.8319 .7 120 .6769 39,81)82 
.8 60.8212 27.6460 .8 128.6700 40.2124 

•• 62.2114 27 .0002 •• 130.U981 40.5265 

9.' 63.617'J 28.2743 13.0 132.7823 40.8407 
.1 65.0:188 2B.M85 . 1 134.7822 41.1549 
.2 66.4761 28.9027 .2 lSO.8478 41.4600 
.3 {l7.02{l! 29.2168 .S 138.9291 41. 7832 
.4 6D.3978 29.5810 .4 141.0261 42.<ma ., 70.8822 29.8451 ., 143.1388 42.4115 
.0 72.3823 3O.l;,i93 .G 145.2(172 42.7267 
.7 73.81)81 80.4734 .7 147.4114 43.0398 • 
.8 75.4296 BO.7876 .8 149.5712 43.3540 

•• 7(una!} 8t.1018 •• 151.7468 4tLOOSI 
10.0 78.5898 3t .41li9 14.0 158.9380 48.9823 

. 1 80.1185 31 .73tH .1 156.1400 44.2965 

.2 81.7128 32.0442 .2 Hi8.8677 4,1.6106 ., 88.8229 32.8584 .3 100.6061 44.9248 

•• 84.9487 82.6726 .4 162.8602 45.238\) ., 86.5001 32.9867 .5 11).5.1300 4{i.5531 ., 88.2478 33.8009 ., 167 AIM 45.8673 
.7 89.!h?02 33.6150 .7 169.7167 46.1814 
.8 91.6088 S.~.9292 .8 172.0336 46.4900 

•• 93.3132 84.2434 ., 174.8662 4.6.809' 
11.0 95.0082 34.5575 15.0 176.7146 47.1231) 

.1 06.7689 34.8717 .1 179.0786 47.4880 

.2 98.0203 85. 1858 .2 181.40Si 47.7522 

.S 100.2875 ".GOOO •• 183.8539 ".0084 
•• 102.0703 85.8142 .4 186.2650 48.S805 ., 103.8689 86.1253 .5 188.6919 48.6947 ., 105.G8d2 86.4425 .6 191.1845 49.0088 
.7 107. 5132 86.7566 .7 193.li928 49.8280 
.8 109.3588 87.0708 .8 196 .0668 49.6872 ., 111.2202 37.8850 ., 198.6565 49.0013 



I«; J ON[ S .. LAUGHUNS, LIMITED. 

AREAS AND CIRCUMFERENCES OF CIRCLES. 

(OOI<T'Nllln.) 

1111111., A~ Clroulll. ])illUl. A~ CIrcum. 
-

Hi.O 201.0610 50.2(155 20.0 814 .1593 62.8319 
.1 203.5881 50.5700 .1 317.aod7 63.1400 
.2 2OO.llDU 50.8938 ., 800.4739 G3.4002 
.3 208.6724 til .2080 .3 823.6547 68.77<iJ 
.4 211.2407 51.5221 .4 326.8513 64.0885 

.5 2111.8246 61.8863 .5 330 .0036 64.4026 

.0 216.4248 52.1004· .G al:'a.2{H6 64.7168 

. 7 2HI.0397 52.4646 .7 336.5353 65.0310 

.8 2'll.6708 52.7788 .8 331).71)47 65.8451 

•• 224.8116 58.002\) •• 3-13.0098 65.6593 

17.0 2'26.08&1 53.4071 21.0 840.8600 65,9784 
. 1 229.6583 058.721 2 . 1 340.0071 66.2876 
.2 232.3522 54 .0364 .2 352. D8!)4 66.6018 
.3 235.0018 54.3496 .3 S56.B2TJ 66.9150 
.4 287.7871 54..6637 .4 3511.6809 61.2301 
.5 240 .5282 54. .0770 .5 863.0503 67.5442 

•• 243.2849 55.2920 •• 360.435"- 67.8S84 
.7 246.0074 05l'i.6062 .7 309.8861 68.1726 
.8 ......... 30. 92O:~ .8 373.2526 68.4867 

•• 231.6404 00 .2345 •• 876.6848 68._ 
18.0 254.4690 56.5486 22.0 380.1 327 69. 11 50 

. 1 237 .30~3 56.8628 .1 883 .5D6:.l 69.4:.."'\}2 

.2 200.1553 57.1770 .2 387.0756 69.7434 

.3 263.0220 57.4911 .8 890.G707 70 .0,')75 .. :J65.9Q.I4 :";7.8053 •• 894..0814 70.117 17 

.Ii 268.8025 58.1100 .5 397.6078 70.68.58 

•• 271.7164. tiS.433f5 .6 401.1300 71.0000 
.7 274.64.60 M.7478 .7 404.7078 71.3142 
.8 277 .GOll 50.0010 .8 408.2814 71.6283 

•• 2f1l.6521 59.3'761 •• 411.8707 71.9425 

100 281Ui287 50.6003 23.' 41 1U756 72.2500 
.1 286.5211 60.00« .1 411}.(lOO3 72.5708 ., 289.52{l2 60.8186 .2 422 .7327 72.8849 ., 292.5530 60.6827 .S 4211.8848 73.1091 .. .295.5925 60.9460 .. 480.05211 73.5133 ., 298.64.'l'l 61.2611 .5 483.7861 73.8274 

•• 801.7186 61.6752 .6 487.43&4 74.1416 
.7 804.8052 61.88W .7 441.1508 74.4557 
.8 807.9075 62.2035 .8 "'.- 74.7699 
.9 811.0255 62.5177 •• 448.6273 75.0841 



JONIt. do. LAUGHlIN8, LIMITED , 267 

AREAS ••• CIACUMf"ERf:NCES OF" CIRCLES. 

(OOIlTlI'U1UI.) 

OJ.m. Are. Circum. DlIUll. Are ... Cll1lum, 

24.0 462.8893 75.3982 28.' 0IG.7522 87.0040 
.1 456.1671 7~. 7124 .1 620.1582 88.2788 
. 2 459.0000 76.0265 •• 624.5800 88.5929 
.3 463.7698 76.8407 .8 629.0175 88.0071 
.4 467.31m 76.6549 .. 633.4707 89.2212 

.r. 411.4352 76.9690 ., 637.9897 89.5354 

. 0 475.2916 77.2832 •• 642.4243 89.8495 

.7 47!U636 77.G978 .7 tHO.OW} 00.1637 

.8 ·183.().';13 77.9Wi .8 651.4407 90.4770 

•• 486.9:;47 78.2257 •• 600.9724 00.7D20 

25.0 400.8789 78.r>3OO 29.0 660.5\99 91.1002 
. 1 4M.80S7 78.8340 .1 000.0830 fllA203 
.2 ·108.7G92 79.1GBt ., 669.66\9 91. 7S4l> 
.3 502.7200 79.4823 .8 674.2565 92.0487 
.4 506.7075 7fl.7005 .4 678.8668 92.3028 

.it 510.70.;2 SO. 1100 ., 683.4928 92.6770 , •• 514.71& 80.4248 •• 688.1345 D2.91)11 

.7 MS.7470 80._ .7 692.7019 1>3.8003 

.H 1;22.7924 81.0531 .S 6,'"17 AG50 D3.610;j 

•• 526.8529 81.8672 •• 702. 1538 93.9336 

26.0 1">30. !l292 iOIl.G814 30.0 700.8583 94 .2478 
.1 531.1.0211 81.00.s6 .1 711.5780 94.MIfI 
.2 r.a!l.l2B7 82.30\)7 .2 716.814li M.8761 
.a r148.2521 82.6289 .S 721.0662 9.'5. 1903 
.4 647.3911 82.9380 .4 72::5.8330 "'.-
.r. 051.5459 88.2522 .5 780.6167 05.8186 
.0 roSS.7163 8lU.i664. .0 7S.'5.41M 06.1327 
.7 oo!l.OO2ti 83.13805 .7 740.2200 00.4461) 
.S 1iM.l044. 84.1047 I .S 74.'i.OOOl 00.7611 

•• 068.82:20 84.r.088 I •• 749.9000 07.07&2 
27.0 572.5003 84.8280 81.0 754..76'76 97.3894 .. 676.8048 s;, .1672 .1 'i59.G450 97 .703.'1 

.2 581.0600 85.4513 ., 764.M80 !l8.0171 

.3 5S.'i.3404 85.'i6M .S 76!1.4467 98.3.'HO 

.4 1i89.6455 80.0700 .4 774.8712 98.6 100 

•• r.93.9574 86.8938 •• 779.3113 118.000'3 
.0 .'l98.2Sl9 86. ro8O .6 784.2072 99 .27·1:1 
.7 G02.62B2 87.0221 .7 7!ID.2888 90 . .'i88Ii 
.S GOO.9871 87.~G3 .S 71)4.2260 00.90'.26 

•• 611.8618 87. C5M .9 799.2290 100.2168 



268 JON£II & ~UQ"UN •• L.IMIT[O. 

AREAS AND CIRCU MFERENCES OF' CIRCLES, 

(OOIlTlNua.>.) 

Dlllm. Are •• Cirellm. mam. A_. Circum. 
--
32.0 804.2477 100.5310 sa.a 1017.8760 113.0073 

. 1 800.2821 tOO.84;'il .1 1023.M87 113.4115 ., 814.3822 tOl.lljll3 .S 1029.2172 113.7>...57 

.3 810.31180 lOl.47'J4 .S 1034.9118 114 .0:398 

.4 824.4796 10t.7871l •• 1040.6212 114.3540 ., tt2fU768 102.1018 ., 1046.3467 114.6681 

.6 834.681l8 102.4IG9 .6 1052.0880 114.982.3 

.7 831) ,8186 102.7801 .7 10;)7.8449 115.2965 

.S S.W.OO2S 103.0442 .S 1003.6176 115.6100 ., SJO. 1229 103 . 3.'".>84 .S 1009.4060 115.92<18 

33.' 855.2986 103.0726 37.0 1075.2101 116.2389 
. 1 860.4002 103.9867 .1 1081.029D 116.55::11 
.2 865.6978 1().1.3OO!J .2 1080 .86M 116.8672 
.S 870.9202 lO·1.61M1 .S t 09'J . 7166 117.1814 

•• 876 . 1588 1O.f..D'!n2 .4 1008.5835 117.4900 

•• 881.4131 10.'1.2434 ., 1104.4662 117.8007 
.6 886.6831 1(),'i.5;;,v .6 IllO.864S 1I8.12afl 
.7 891.0688 IOJ. 8717 .7 1116.2786 IIS.4U80 
.S 897.2703 106.18;j8 .8 11 22.2083 118.'ir,2'~ 

.9 002.68'74 l00.GOOO .0 1128.1588 1H1.OO64 .... 007.9'208 100 .8142 38. 0 1134.1149 lID. 38m • . 1 913.2688 107.1288 .1 1140.0018 11!),6'JI7 

.2 918.6381 lO7.44.2."i .2 1146.0844 120.0088 

.S 9"24.0131 107.7:166 .3 1162.0927 120.3230 

.4 929.4088 IOS.0708 ., J [58.1107 120.6372 ., 934.8202 108.3849 .G 1164.1564 120.9513 

.6 IHO.2473 108.6991 .6 1170.2118 121.26.'l5 

.7 9-115.6001 109.0138 .7 1l76.2830 121.15700 

.S 951.1486 109.3274 .S 1182.8608 121.8938 

•• 956.6:?28 109.64.16 •• 1IS8 .47'l-A 122.2080 

".0 002.1128 109.9557 89.0 1194.5006 122.5221 
.1 967.6184 110.2609 .1 1200.7246 122.836.~ 
.2 97S.1397 110.5841 .2 1200.8742 123.1;'i().l 
.0 978.6768 ] 10.8982 ., 1213.0300 123.4646 
A 1)8(.2200 111.2124 .4 121\1.2207 123.7788 

.5 !I89.7980 111.0265 .5 lZ:ui.4 175 124,O92!l 

.G !)M.iJ822 111.8407 .6 1231.G300 124.4071 

.7 1000.9821 112.1549 .7 1237.8582 124.7212 

. S lOOO.G!Y77 112 .4600 •• 1244. 1021 J 25. {)3(i.1 

•• 1012.2'200 112.7832 •• 1250.0017 125. 3495 



JONII:. • L.AUGHLINS, L.iMITEO 269 

AREAS AND CIRCUMFERENCES OF CIRCLES. 

(CONTINUB".) 

DI&.",. MOL I CIr(lulU. DI&."l. [ Area. elm" ..... 
--
40.0 1256.6371 12.J.0037 44 .0 l(i20.5308 la8.2S01 

.1 1262.9281 125.977D .1 1527.4502 188.6442 

.2 1260.2!.W8 126.2020 .2 1534.3858 138.8584 

.3 127G.5673 126.6062 .s 1541.3360 13!U726 

.4 1281 .8Da5 126.9203 .. 1548.3025 189.4867 

.s 1288.201{l3 127.2345 .5 1(;55.2847 139.8009 

•• 129~.61t!9 127.5487 .6 1562.2826 140. 1t53 
.7 1301.()()..I2 127.8628 .7 1569.2962 1.IO.429"J 

•• 1307 .4002 128.1770 .8 157(1.3'265 140 .7434 
.9 1313.8-219 128.4111l .9 ]l)I33.8706 141.1»75 

41.0 1 3'20.~3 128.8053 45. 0 159(1.4313 141.3717 
.1 1326.7024 1211. 110::; . 1 1597.SOi7 141.6&>8 
.2 1333.1(;63 129.-1886 .2 lIJO·L G999 142.0000 
.3 1331l.&158 129.7478 .S 1611.7(177 142.3142 
. 4 1346. 1410 130.0011) •• 1618.8313 14.2.6283 

.5 1352.6520 130.3761 .5 162.:).9700 142.!M2li 

.6 13.:i9.1786 too.6ooa .6 Hl33. I2M 143.2566 

.7 1365.7210 131.0044 .7 1640.29(12 143.5708 

.s 1372.2791 131.3186 .8 1647.4826 143.884!.1 

.n 1378.8529 131. (1327 .9 1M". 6847 144.1991 

42.0 1385.4424 131.94G9 46.0 1661.9025 144 .5133 
.1 la92.0476 13~.2GIl . 1 166!l.1360 "W.8274 
.2 13\)8.6685 132.57(;2 .2 167(1.3853 1·111.1410 
.S 1400.3051 182 .8894 .3 1683 .650'2 145.4557 
.4 1411.0.574 133.203ii .. 1690.9308 1.(jj.7G\)9 

.5 1418.6254 133.5177 .5 1698.2272 146.0841 

.6 1425.S002 133. &118 .0 1705.5iHl'.! 140.398'.! 

.7 1432.0086 134.1460 .7 1712 .8670 146.71U 

.8 1438.7238 184.4602 .8 ~720.2105 147.o-;W5 

.9 1-145.4546 134.7743 .n 1727.Gmn 147. IH07 

43.' \4.,2.2012 135.08S!i 47. 0 1784..9445 147.M5/) 
. 1 1¥.J8.00SS 185.4020 .1 174.2.3351 147.0000 ., 14M.74.ta 135.7168 .2 1749.74J4 148.2832 
.8 1472.58u2 130.():;I1O .3 1757.1635 148.6973 
.4 1479.3446 l OO.a4ul .4 1764.6012 148.9115 

.r. 14S6. 16D7 136.G5!13 ., 1772.054.6 14fl.2257 

.U 14U3.01oo 130.1)734; .0 1779.{;237 149. 53<..18 

.7 1400.8670 137.2876 .7 1787.0086 14.9. 8t>40 

.8 If,oo.7:l9:J 1:17.6018 .8 1794.5091 lUO.1681 

.9 m3.0272 137.0:!59 ." 1802.0254 150.4$23 



270 JON':. 6. UVGHLINa, LlMITIEO . 

AREA S AND CIRCUMF"ERENCES OF CIRCLES. 

(COI!TI1I'U'IIO.) 

I)la m. .~ CIrcum.. D ...... . - eln:u"'. 
--
48.0 1809.65'14 150.7964 G2.0 2123.7Hi6 1(1.1.3628 

.1 1817.1060 161.1106 .1 2tal.8926 168.6170 

.2 1824.6684 151.4248 .2 2140.084B 168.99 11 

.3 1832.2475 151.7889 .3 2148.2917 164.3063 

.4 1831l.8428 152.0631 .4 2W6.5149 164.61M 

. , 1847.4628 152.3672 •• 2164.7537 164.9386 

.6 IMJ.0700 152 .6814 .6 2173. 0082 165.2479 

.7 1802.7210 152.995(1 .7 218t.27~'j 165.5619 

.8 1870.3786 153.3007 .8 2 180.5644 165 .876 1 

•• 1878.0519 158.6239 •• 2197. 8061 166.1003 

4!1.0 18SJ.7409 153.9880 53.0 2'200.1 834 100.50-14 
.1 1893.4467 IM.2522 .1 2214.5163 166.8186 
.2 lOOt .1662 154 ./i004 .2 2'222.8658 167.1827 
.3 lOO8.00"..4. 154.8805 .3 2231. 2298 167.4469 
.4 1916.6543 1115.1947 .4 2239.6100 167.7610 ., 19".:M.4218 155.5088 .S 2248.00ll0 168.0752 
.6 19a2.2051 IM.8230 .6 2200.4175 lUS.38D.J 
.7 1940.00·12 156 . 1372 .7 2"l64..8448 16B.7().'l6 
.8 1947.8189 156 AlBa .8 2"J73.2870 160.0177 
. 0 1955.6493 150.761)5 •• 2281.7400 100.331i:l 

roO.O 100;1.41).)4 157.0700 114.0 2290.2210 16\L6400 
.1 1971.3572 157.393R . 1 2"o!9S.71t2 160.9002 
.2 1970.2348 1157.708() .2 2307.2171 170.2743 
.S 1987.1280 158.o-.m .S 2.'US.738a 170.1i88r. 
.4 1995.0370 158.3363 .4 23'1...4 .2759 170.9026 ., 2002.0017 158 . 0.:;0.1 .S 23S2.~9 171.21mt 
.ij 201O.00-~ lril .9646 .6 2341.S1)76 171.6810 
.7 2018.&>81 159.2787 .7 2349.0020 171.845\ 
.8 _.8201! 15fl .51lZ!l .8 2358.5821 172. Hi03 
.0 2034.8174 ]::;0.0071 •• 2367.1D7fl 172.4735 

51.0 2042.8200 1110.2212 1ki.O 2375.8294 172.1876 
.1 2Q;)().831l5 160.53iH .1 2384.4767 173.1017 
.2 2CN8.8742 160.8400 .2 2393.1800 17S.4JS!) 
.S 2066.fl245 lfil.lll37 .3 240L818.'J 178.7001 

•• 2074.fl905 16\ ,47'f!! •• 2410. 5126 174.0.J42 

.5 2083.0723 161.71)2() .5 2419.2227 174..8.')8.t 

.G 2001.1697 162.1002 .6 2427 .9485 174.67~i 
.7 2O!l9.28!!iI 162.4203 .7 24~6.GtIOO 174.9867 
.8 2107 04118 !(l'~. 734fi .8 24-1;1.4471 175.300II 

•• 2115.tiU63 163.048'7 .U 24&1.2200 175.6150 



JON[S &. L. ... UGHLIN., L IMITEO. 211 

,,,,,1:"'5 AND CIRCUM FEAENCI:S OF CIRCLE S, 

(OONTDrU&D.) 

D",",. Are. CIrcum, 

-- I 01-..0, Are. Cll"Cum. 

00.0 2463._ 175.9292 60.0 2827.4334. ISS.4!l{i(l 
. 1 2411.8180 176 .2488 .1 2880.8660 188.8097 ., 2480.0S30 176.M7~ ., 2846.3144 189.1239 
.S 2489.4687 176.8717 •• 285G. 7784 189.4380 
.4 2498.8201 177.18G8 .4 28M."'" 189.7522 

.S 2507 .1873 177.5000 .5 2874..7SS6 100.0064 

•• 2516.0701 177.8141 •• 2884.2648 100.3800 
.7 2524.9687 178. 1288 .7 2893.7917 100.61'/47 
.8 2533.88S0 178 .44.25 .8 2003.3843 191.0088 
. 9 2J4.2.81::!9 178 .7566 •• 2912.8926 ]91.8230 

67.0 2551.7586 179.0708 61.0 29"n.<WOO 191.6372 
.1 2.560.7'200 17!Ui849 . 1 2932.00I.I3 191.9513 
.2 2569 .6971 179 . 691H ., 2941.6617 ] 92. 2(I;;;j 

•• 2.578.6899 180.0138 .S 29':'1.2828 102.5700 
.4 2587.(1985 180.3274. .4 2000.9197 192.8938 

.5 2500.7227 180.64HI ., 2970.5722 193.2071) 

.11 2005.7626 180.0567 .6 2D80.24.05 193.5221 

.7 2614.8183 181.26119 .7 2OO!).9"244. 193.836;1 ., 2623. 8896 181.G841 .8 2\l99.6M l 194.1(jO-l 

.9 2682.9767 181.898"2 .9 8009.S3M 194.4G46 

58.0 2642.0704 182.ZI24. 6:!.0 S010.07OS 194.7787 
. 1 2661. 1070 18Z .G265 . 1 3028.8173 100.0020 
.2 2600.8821 182.8407 .2 8038.6798 19.j .4.071 
.:-1 2000.4820 1S3 .I541l .S """.3560 HIS.7212 
.·1 2678.6476 183.4000 A SMS .1G20 106. O3.J.1 
.r. 2687 9289 183.7882 .S 8067.0016 100.3495 
.6 2607.re:;0 184.0073 .6 30'17.7869 H16.6637 
.7 2706 .2..'lBG 184.4115 .7 SOS7.6279 100.9779 
.8 27t1iA6~O 184.72,j6 .8 6097.4847 HI7 .~ 
.9 2724.7112 185.0398 •• SI07.S5iJ 107.600Z 

5!) .0 2733.0710 18-~.3M() 63 .0 3117.24.58 197.0203 
.1 274.3.2466 1&5 .6681 .1 3127.149"2 1!}8.23~:; 
.2 2752,rm78 185.9623 .2 8187.0088 100.1".487 ., 2761.8448 186.2964 .S S 1-17 . ()()40 lOS.862l:i 
.4 2771.1675 186.6100 . 4 8156 .0550 199 .1770 ., 2780.5058 1009248

11 

.5 3100 .9217 199.49lt 

•• 271j!).SS!)f) 187.2389 .G 8176.0043 Hi9.SOO3 
.7 2700.2"297 lS7.ih'">31 .7 8186.0023 200.119.:; 
.8 2tiOO. Gl :;Z 187.oon II •• 3190.1l161 200.4336 
. 9 2818. 0105 ISS.1814 •• 8'206.9456 200.74.78 



272 JON!;. '" L AUGHlIN5, LlMIT I:O. 

AREAS A ND C IR CUM FEFlLN C ES OF' CI RCL.ES . 

(OOI'1UUIII>.) 

DJl.m. A •• Ch'Cuw. Imam. A •• Clreum. 

64 .• 8216.0000 201.0620 68 .• 13031.6811 213.6283 
.1 8227.0618 201.3161 .1 3642.37().t 213.D425 ., 8237.1285 20J .690''! ., 8653.0754. 214.2566 .:, 3247.2m 202.00.14 .3 3003.7060 214.5708 
.4 8257.3289 202.SI!:!G •• 3674.5324 214.8849 

.r. 8267.4527 202.6327 ., 3685.2845 2Hi.J901 

.0 3277 .51122 2O"J.9469 ., 3696.0623 215.51113 

.7 328i . 7474- 203.2610 .7 3706.8859 2IG.8274 

.8 3'207.9183 203.5752 .8 3717.6351 216.14JG 

.0 3308.1049 200.8804 .0 3128.4!iOO 216.45t10 

65 .• 3318.8072 2().i .2G35 69.0 3739.2807 216.70W 
. 1 1I1l2fUi2:i3 204.6176 .1 37(;() .\270 217.0841 
.2 3.'338.7500 204.8318 .2 8700.9891 217.0082 
.3 3349.0085 205.1400 .S 8771.8668 217.7124 
.4 11359.2736 2O.'i.400'J .4 3782.7603 218.0266 

.5 B3GD.554!:i 20.5.77 .. 3 .6 3793.6000 218.3407 

.0 SS79.S,'i10 206.C885 .6 3804 .5944 218. 6548 

.7 8300.1688 200.4026 .7 8815.fi8.50 218.0600 ., 34(1().4918 206.7168 .8 3826.49 13 21!l.28S2 

.0 3410.83S0 207.0310 .0 8837._ 210.5973 
66. 8421.\044 2()7 .Wil 70.0 384SAfHO 210.91 III 

.1 3431.5605 201.0093 .1 8&9.4544 220.2200 

.2 8441.9003 207.9784 •• 3870.4786 220.5808 

.3 3452.8669 208.2876 .S 8881.5084 2'20.8.540 
•• 3462.7891 208.6017 •• 8892.GSOO 221.1681 

" 3478.2270 208.9159 ., 8003.6252 221.482.1 

•• 8488.6807 209.2301 0 8914.7072 221.7004 
.7 3494. 15(:0 209.5442 .7 3925.804{l 222.1106 
.8 3W4.6351 209.8584 .8 8936.9182 222.4248 
.0 8513.1859 210.1725 .0 3948.0478 222.7381l 

07.0 8525.6524 210.4867 71.0 8959.1021 223.0:;81 
. t 3.J36.184.5 210.8009 . t 8970.8526 228.007'2 ., 3546.7824 21 1.1 HiO •• 3981.6289 223.6814 
.S Mli7.2960 211.4292 .3 8992.7208 228.0000 .. 3007.8754 211.7488 .4 4003.D284 224.8097 ., 8578 4704 212.0575 .6 4015.1518 2'l.A.0239 

•• 3589.0811 212.3717 .6 4026.8008 224.D:18O 
.7 &;99.7071; 212.6858 .7 4037.64Jj(l 225.2;:;22 
.8 3(;10.8497 213.0000 .8 4048.9100 ! 22.').0064 
.0 3621.0075 2t:L8141 •• 4000.20'22 2"25. 8800 



JON!:15 • LAUGHLIN •• LIMrTItO • ,." 

A R EAS AND CIRCUMF'£R£NC£S OF' CI RC L ES. 

(llO.nu<t:1ID.) 
. 

maID . ,~. 

"""~ 
' Dlaw. ,- Circum. 

i 2.0 4{)7U(l.H 220.1{1.n 70.0 4M6.4.}08 .2!i8.7GI0 
. t 4082.8217 22U.a0t!8 • t 4M9.4067 2:19.075:! ., 4001.1MO 226.8230 .2 41)00.3673 2.'lI).88!)~ 

.3 4105.0040 227.IS71 .3 4512.8446 231).7035 

.4 4110.8687 227.4513 •• 458-1.3877 240.01i7 ., 41 28.2-tOI 227.76fi5 .:j 01500.3484 240.3318 

•• 41311.6462 228.0'i!lG •• 46Oi:1 .3708 2~0.6-I60 
.7 41t,1.(),j71 228.3939 .7 4620.4110 240.000".! 
.8 4)62.4846 228.7071) .8 01632."0(1) 2·.0 .2743 

•• 4178.9"271) 229.0221 .0 4844.6884. 2-11.5885 

73.0 "18.i.3...~ 229.8363 i7 .0 01636.6237 241.90"26 
.1 4100.SOla 229.0504 · t 4008.'1287 2·12.21613 

•• 4208.8511) 2:,."">1).0040 .2 4080.8474 24.2.~1O 

•• 421D.8."i7l) 230.2797 .3 411!l':!.OSI8 242.84G1 

•• 4231.3797 230.5921) .4 4701U31!l .243. )59"2 

.r. "242.1)172 23().0071 .5 4717.29'77 243.4734 

.0 4254.4704 231.2212 •• .. 720 .479"J 2-13 .78i(l 

.7 4266.031).1 231.53M .7 "'41.6765 2-14.101 7 

.8 4.277.6240 231.8495 .8 47~L881H 2-1 1..115:) 

•• .t2S9.22-&a 232.16111 •• 4.766.1181 2.W.7301 

74 .0 4300.8403 232.477\) 78 .0 4178.3024 2W.()..U2 
.1 0&312.47.21 232.7!l2O . 1 4700.022,'; 24;j . a.:;s.I ., 432-1. 11M 233.1002 .2- 4S02.9983 24IL0725 

•• 4333.7827 283.4203 ., 4815.1897 2-15.9867 
.1 ~a.17 .4616 233.7343 •• 4827.4001) 240.0009 

.0 43.)1). 1562 234.0487 ., 4830.8198 246.6 100 

•• ":110.8004 234.8628 .0 4S\.2.168t- 2-I6.D"~9'2 

.7 4:182.69'..:-1. 234.6770 .7 4864 .5128 247.243:"J 

.8 4:194.8341 234.091l .8 4876.88"...8 2-17.0075 

. , 4406.0016 2.'3i:i.ar03 •• 4i:181l. :''6d,) 247.8717 

75.0 ·1·11 7.8647 235.6194 70.0 4.001.0000 2.18. 1858 
. t H2!I.65.'lii 235.1)336 · t 011)14 .0871 21iUi600 
.2 4'141.40$0 236.2478 .2 oI!},20.GHI1) 2-I8.8Ht 
.S .... 5.'l.2783 2:36 .611IU .3 4!}3t!.\)6!!,'i 2-IU.I283 

•• 4.f.6f!.1142 236.8701 .4 49GI.4lt:?8 2-I!l.44.2.:; , 4 176 .11639 237.1002 : ., 4003.9127 2-11).7586 
0 41~.Baa2 231.5(1..14 . 11 .,,970.408-1 2:.o.0i08 

.7 4000.71(1.1 237.81$ .. 4!R!8.1)IDtI ~.S800 

.8 4S12 . IWH 2:JS.I327 i •• SOOt..f...t1)9 2.'iO.0991 

• ~.1i200 238.4409 I .U G01B.98V7 251.0183 

-



27. JON ES • LAUGHL1N S, L IM tTtO. 

AREAS AND CIR C U M FEREN C E S OF C IRCLES. 

(COZ;TIlIU ~I).) 

DlMR. Ares. Circum. jl~ Are •. CIrcum. 

----
SO.O 0020.6482 251.3274 01.0 ii54J.7694. 263.89:l8 

. 1 6039.122.; 2M.(klI(j .1 MM. 9720 264 .2()79 ., 5051.7124 2.jl.9::i5i .2 6fl68.1002 2&1. 5221 

.3 [,004.8180 252. 26!Y.J .3 5581.4242 264.8363 
A 5076.93!l4 252.r1840 •• 5594.673\l 2G5.1514 ., fiOStl. 5764 252.8982 ., 5607.9392 265.4646 
.G 5102.2292 2;}3.2124 .0 5621.2W3 2M.7787 
.7 5114 .81177 253.6200 .7 5(13·1.5171 200.0929 

•• GI27.r,s19 2:'i3.8407 •• 5647. 8200 200.4071 
.3 5140.2818 2 ... 1. 1548 .0 51361.1578 266.7212 

iB.O 5152.9973 2:;4.4600 Si.O li6U.GOt7 267.0354 
.1 [,165.7287 254.7&'l2 .1 5687,8014 267.3495 
.2 51,8 .47,,7 25;j.0973 .2 6701.23(17 2{l7.6637 
.3 5101.2384 2.-15.4115 .3 57t4.1l277 267.9779 .. 52().l. Ol68 2.:iii.7256 A G728.0346 268.2920 ., 52]6.800 256.0398 .1) 5741.4560 268.0062 
.0 5229.6208 WAi.M40 .0 ,;754.8951 268.{l203 
.7 02-12.4463 2iiO.66SI .7 5768.3400 26\).2345 
.8 (;2:;5.2870 2.56.9823 . 0 5781.818;j ZO\). r.486 
.3 (;268.1410 2;j7.2966 .0 5700.3038 26\).86~ 

"'.0 1;281.0173 2.'i7.61oo 86.0 5808.8048 270.1770 
.1 52\)3.9050 257.0247 .1 5822.3".n5 270.4911 
.2 5300 .8097 258.2389 .2 G835.8i)3\) 270.8O.'i8 

•• 5810.7295 258 .5531 .3 1)849.4020 271.1194 
.4 0332.0050 2.:>8. 8672 .4 ()8(l2.005\) 271.4336 ., (;34,3 .6162 250. 1814 ., 5876.54M 271.7478 
.6 53.38.5832 2;:;9.4000 .6 51300.1407 272.0619 
.7 5tl71.5658 250.801)7 .7 5003.7iHO 272.3761 
.8 5384.564.1 260.123\) .8 5\)17.3783 27"Z.OOO2 
.0 l".i3!Y7 .5782 260.4380 .0 5931.0200 278.0044 

83.0 6410.6079 260.7522 87.0 (;944.6787 273.8186 
.1 5423.6534 261.06G3 .1 MI58.352l".i 273.6327 
.2 5436.714(1 261.3800 .2 1j9'j2.0420 273.946\) 

•• 5449.791ij 201.(1)47 .3 5985.7472 274.261 0 
.4 5402.8840 262.0088 .4 li999.4681 274.(;752 

.5 547;).9923 262.8230 ., 6013.2047 274.8894 

.0 5·189.1163 202 .6371 .0 6026.9570 27G.2035 

.7 ,");j()2.2061 2(12.0513 .7 0040.72M 275.i:H71 

.8 5511:i.4]I(; 263.2G5.'i •• 6054. t:oOS8 275.8818 

•• 1'iG2B.5826 263.5700 .0 C068.8082 Z1'G. 1460 



JONE& 6. LAUGHLINS, L IMITED. 275 

A"rA5 AND CI Reu M FERENCES OF CIRCLES. 

(o;<:H''T,lIl1.D.) 

1lI1. ... . A~. I Circum. Dlam. Are. Circum. 

88.0 6082.1284 276,4G02 92.0 6647.6101 289.02M 
.1 6()g5.M42 276.7743 .1 6(1(12. 0(192 289.34{)7 
.2 6109. 8008 277 .08S5 .2 6676.IH41 289.GMS 
.S (;123.00'31 277.4026 .3 66111.0.147 289.0000 , 
.4 6137.5411 277.71(18 .4 67ro.5410 200.2882 , 

5 6151,4848 278.0309 ., 6720.0630 200.5973 

•• (;\{i5.3442 278.S4iH •• 6734 .0008 2OO.{l115 
.7 61711.2603 278.G593 .7 6749. 1542 29 1. 2256 

•• 6193. 2101 278.1)74{) •• 11763.7233 2!)1.1l398 ., 6207.1006 271).2876 ., 6778.3082 291.8540 .... 6221.1380 279.6017 93.0 67112 9087 29'2.1681 
. 1 6235.1268 271).915{1 .1 6807.62.:;0 202.4828 
.2 6249.100-l 2dO.2301 .2 6S22.156{1 292.7oo-l 
.S 6268.1400 280.5442 .3 68:36.8046 2{13. 1106 
.4 (l277 .1B4U 2SO.8.':iS4 .4 6&H.4680 21)8.4.2-18 ., 6291.23.'i6 281.1725 ., GS66.1471 2{13,738f1 
.S 63Q/j. :.1021 281.4867 .G G8S0.8410 21)-1.0031 
.7 681 II. 38·l<! 281.8000 .7 GS95.552·l 294..367'J 

•• 6338.4822 282.1150 •• G91O.2786 2{1~.681.' ., 6347.5958 282.4292 ., GD25.0:?05 294.. fI!l5G 

90.' 6861.7251 2R2.7·133 {I·LO 6!J39.7782 2!l:'.i.3097 
.1 0375.8701 28:1.057;:; .1 69S-1.50Hi 205.6239 
.2 6300.0300 283.3717 .2 6!J69.3106 295.9380 
.3 6404.2073 28:1.68.)8 .3 6984.. W>3 296.2522 
.4 6418.3005 284.0000 .4 611!)8.0058 200.5008 ., 648"2.6073 284.3141 ., 70W.SOIO 200.8805 ., 6446.8309 284.6283 .G 702B.6."i88 297 .1947 
.7 ().IGI.0701 284.9"25 .7 70·13.5214 297.50S8 

•• 6·11;;.3231 285.2MO .8 7058.4047 297.8230 ., 6489.5008 285.5708 , ., 7073.3003 298.1371 

91.0 6503.88202 285.8&19 ( 5.0 7088.218-1 2fI8.4513 
.1 6618.1813 256.1991 .1 71OJ.I488 298.76:i5 
.2 6.532.5021 286 .5133 .2 7118.1950 299.0700 ., 654.G.8&i6 286.8274. .S 7133.0568 200.3938 
-' 6Mt,1M8 287.1416 ! .4 7148.0343 200.7079 

.5 6575.M98 287.4557 .5 7HifL0276 300.0-221 

•• 6589.9304. 287.76(1) •• 7178.0366 300.3863 
.7 6604.3268 288.0840 .7 7193.0612 800 .6504 
.8 6618.7S88 288.8982 .8 7208.tOHi 300.9646 

•• 6638.1666 288.7124. ., 7228.1577 801.2787 



276 J ON£S • LA UG HLIN., l iMITED • 

AREAS AND C IRCUMF'ERENC ES 0' C IRC LES. 

(COl<T,,.tED.) 

I)JIIIQ. Arc~. Ch"um. ])IRIn. Area. Cireulil. 
-- -

no.O 7:!:kI.2W::; :.Kl1.5929 01:1.0 75~2.0040 307.8m 
.1 7:),'IiJ.3 170 :lOL.I)()71 .1 7~:~.Uu;;o 3OtI.1002 ., .. 72U1L4202 :102.2212 .2 7573.71'!3O 308.004-1 
. i~ ~~LG31Jl 302.53.14 .3 7.l!lD.2101 1:108.8186 
A 7298.0737 302.8-I0Ci .4 760·LOO~8 800.13'27 
.r, 7313.auO 303.1637 .r, 7020. 12113 809.+t6!1 
•• '<:J2B.1iOO1 003.477!l .0 76:J.).00\.I,j 300.7610 
.7 7:111.17111 aoa.79'20 .7 7(1.il.lo.i{ 310.07:,2 ., 7'J,jl).369a ~.IOO2 ., 7600.6170 310.3W,U 
.0 7a7Ui82-1 3().I,AW3 •• 76!12.1444 31O.7ro.:. 

97.0 T~.811a :»4.7345 ".0 7G!n .6893 811.0177 
. I 7lo:i ,!»)\} 8Q,),0486 .1 771S.2-Itll 311.:.1318 
•• 7·j:''O.3162 305.3621:1 ., 77*,.~100 311.&100 
.a 74:.1;;.(;1)22 aoo.()'j70 .a 7nUlO7 311.000'J 
.4 74iJO.&:i31l aQ5.U!.l1l .41 7700.0166 1112.2743 
.r. 7,160.1913 :100.3003 .5 777(j.6!~ 312.a885 
•• 'l'4t3l.5144 006.(11).1 •• 7701.275 .. 312.0000 
.7 74D6.8!.132 3OO.9:~(j .7 7806.02$4 313.2168 ., 71'i12. W8 a07 .2-I78 ., 782"~.liD7 1 313.5300 
.U 7S27 • :'1780 307.5{l11) •• 7838.28l(i 31\1.8451 

1100.0 7~.1)816 314. 1593 
- -

'IQ rompNfe '''t! (I~a or cireum/trtnu 0/ a. di/llNtltr grw.kr 
I"u", lfJ() (1",1 hl#J fhan, 1001.-
Tllke out the RI'CII or drcumferelll'e from tahll' RII though 

the 1l1lJIIIICr hil(I one dceitlllll, lind mo\'(' thl\ d~irnlll point 
111'0 1l11l{'(!!I 10 tho right for tho llrell, flllrl 0110 place for the 
dn·ultlterellCl'. 

1·;X,\ )I PLf.- WlUllcd the area and elreumfeteu~ ot 1JIr.. T', 
1.1",'I •• a~ tor M.7 I~ ~.IItiII7. and d,,·urQ.terellce 1'II.Hi8S. The>$-
fONl Mrell.lo.&G1_~~9II.87 and c-Jrell!uferouuo _ 1"181.2SlI. 

'IQ roml)11l~ lht (lrea or circllllljere"ce oj II dianuler 9rtat~r 
tltWI 1(J(}().-

1)(I'ido l,y It factor, tIS 2, 8, 4, 5, et.('., if ~racUCf\l.lIc, that 
II'mlcal'o It quotient to be found in tIIble, t en lIIultiply tho 
labular IIrcll?t tho quotienL by the '9"tf(lN or tbo ractor, or 
the labulftr (:.lrcumtcrcnoo by Ihe tlOClor. 
~:XA)IPLE-Wanled !.heatell. .nd dreumtereDOe ot hOP. Dlrld· 

Inc by ~ the quo'lelltll:'O:'l tor ... hleh tbe IIJ'K I1l188ltJ(1.S.. an,lthe 
elreum eren~ I:D'I.~, Therefore IIJ'K of \/1011. atiOOlM X Q_ 
&dII:i&7.o(11Wd elreumlefellCfl =- 2"ilJ8.W X I. acAe2. 
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36 
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lOGARITHMS OF NUMBERS. 

6 7 a[9 ffir. 
I ' 0 

37 

"' 31 

1 ~":~!!lffil l:~I'lmi !~~lll!l!~~::~l: i1 :&;::: " 

1 2 8 

~I"", ',,"; 24 
23 
21 

21 

00 
10 

" 
~i!~~!:::lll!l!l:1 17 17 

IG 

16 
15 
H 

I' 
,,100"100" 1 13 

13 
13 

I , 

13 
IJl 
12 

12 
12 
11 

6 1 7 1 8 1 · , ·~ 



278 ~ONES 6. LAUQHUN8, LINIITEQ, 

1..0GARITHMS OF' NUMBERS- CONTINUED. 

" 0 1 I' 8 • Dif. 

40 II 

41 10 
42 10 
43 10 

44 10 .. 10 
46 " 47 , 
48 , 
4. 9 

.0 , 

.1 , 
,2 , 
.3 , 
.4 , .. , 
.6 , 
07 7 
.8 , 
•• , 
60 7 

61 1 
62 " 63 1 

84 7 
60 , 
66 1 

67 6 
66 , 
69 , 
6, DO: 



• 

r .' 
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LOGARITHMS Of' NUMBERS- CONTINUEt-. 

II. 0 

70 

71 
72 
7. 
7. 
7. 7. 
77 
78 
79 

80 

81 .. 
) \ 83 

8. 
8. 
86 

67 
.8 
.9 
90 

91 
92 
9. 
9. 
9. 
9. 
97 
9S 
9. 

" 

7 

6 
o 
o 
o 
o 
o 
o , 
o 

6 , 
5 , 
, 
5 
5 

5 , 
• 
• 
5 
6 • 
• 5 
5 

• • 4 



'8<, JOr-iES '" L.AUGHLIN .. , LIMITED. 

NATURAL SINE S, TANGENTS AND SECANTS, 

AD\/ANCIr-iG BY 10 M IN. 

/k!eanl. 

1.0038 
I.()().JI 
1.0043 

1.0046 
1.00111 
l.OOO~ 

1.00.~05 

1.(l().;8 
1.0001 

1.00M 
1.0008 
1.0072 

1.007fi 
1.007!1 
1.0082 

1.""'" 
I.IlOOO 
t .0004 

1.0008 
1.010'.3 
1.0107 

1.0111 
1.01 III 
1 .0120 

1.0126 
1.0129 
1.0134 

1.01811 
1.0144 
t .0149 

•• 



J ONEB 6. L AUGMLIN8, LIM ITED . 281 

NATURAL SINES , TAN G ENTS AND SECANTS. 

(conlin;. !>.) 

10 

11 

12 

13 

14 

1.0154 1~ 
J .0lGO, 
1.01U5

1 
1.0170 
1.0170 
1.01811 

1.0187 16 
1.0193 
I.OWU 

1.O'l...ooI 
1.0211 
1.0'217 

1.0223 17 
1.0200 
1.0'l...1)O 

1.03.53 
Loam 
1.0309 

1.0377 
1.038G 
I.03W 

I.O-I~ 
1.0412 
1.0421 

1.0429 
1.0431) 
1.0448 

J.04fi7 
1.0-100 
1.0476 

1.0485 
1.0405 I._ 
1.G.5J5 
1 .().i25 
1.0535 

1.(541) 
1.OIiS5 
1.0566 

1.0576 
1."'" 
1.(51)8 

1.0008 
J .061\, 
1.0631 



282 JONt. a. L AUGHLiNa, Ll MITEO. 

NATURAL S INES , T A N G E N T S AND S EC A N TS. 

I. lh . -, 
20

1
00 1.1034 

1.1049 
1.1004 

t.107{l 
1.1005 
1.1110 

21 1.1126 
1.1142 
1.1158 

1.1174 
1.1190 
1.1207 

" 22 1.1 223 
1.12<10 
1.1 257 

1. 1274 
1.129 1 
t .18Otl 

2. 1.1 826 
1.1M3 
1.131H 

1. 1870 
I.IB07 
1.1415 

2. 1.1484 
1.14fl2 
1.1471 

1.1490 
1.1609 
1.1628 



JONIS .. UUG"'UNS , LIMITiD. 283 

NATURAL SINCS, TANGCNTS AND SECANTS. 

(WICTIIIUI"D.) 

()() 1.2208 
10 1.2239 
20 1.""" 

SO 1.2283 
'0 1.2300 
50 1.2355 

()() 1.236 1 
10 1.2:187 
20 1.24.13 

90 1.2440 
'0 1.2467 
00 1.24.94 

()() 1.2.521 
10 1.2M9 
20 1.2577 

SO L2fIOO 
40 1.2639 .. 1.2661 

00 t .2690 
10 1.2719 
20 1.2748 

30 t .2778 

" 1.2908 

'" 1.2837 

()() I.-10 I.-20 1.292!l 

00 1.-
'0 1.2991 
00 1.9022 



JONES. LAUGHLIN., LIMITE D. 

NATURAL SINES, TANGIlNTS AND SECANTS. 

(COllTllllrIl).) 

., . .,,, 

1.4142 
1.4183 
1.4225 

' .7 ' ''' ""'1611.421;1 
1.4310 
1.4352 

1.4396 
1.4439 
1.4483 

1.4"21 
1.4,,;2 
t.4017 

UG63 
1.4709 
1.4755 

1.4802 
t.4849 
1.481l7 

1 .49-15 
1.4993 
1.5().i2 

1.5002 
UiJ4 1 
J .GI92 

U·,,'L?S 
1.5~!j0 
1.(jij04 



• 

JONE. 6. LAUGHLIN., LIMITED . "" 
NATU RAL SI N ES , T ANGENTS AN D SECA NTS. 

(COllTIJ<UJ:D.) 

"" ~ . ... !T_n""nt ..... " I"" 1II1n. "., t-_· -" 1---
60 00 .7660 1.1918 1.55f.i7 .. 00 .811)21.42$1 1.7434 

10 .7670 1. 1981:1 1.5(111 10 .82~1.4870 1. 7507 
1 

,. .7698 1.0059 1.5666 20 .tr.!2.') 1.4460 1.7581 

30 .1716 1.2131 1.5121 3. .82411.4550 1.76M 1 
40 . 77M 1.2203 1.5777 4 • .t]')..r..s 1 .4641 1.773() 
00 .7753 1.2276 1.5838 50 

!1.47~ 
1.7806 

61 00 .7771 1.2349 I."'" 6. 00 · 1.4826 1.7883 
10 .7700 1.2423 1.6948 10 .83071.4919 1.7900 
00 .,.,. 1.2497 I.IlOO5 ,. .8323 1. 5018 1.80:J9 

30 .7826 1. 2572 I. _ 30 · saw 1. 51 OS 1.8118 
40 . "'" 1.2647 1.6123 ,. .8S55J.5204 1.8198 

" .7802 1.27'23 1.6183 00 .83711.5301 1.827f) 

02 00 .7880 1.2700 1.6243 67 00 .-Ui.'l!l{l 1.8361 

I 
10 .''''12876 J ,U30:J 10 .8403 1.5497 1.8443 
20 .7916 t.2!l54 1.6365 20 .&118r·~97 1.8iiZ7 

". .7934 .3032 1. 6427 30 .8434 L 56!)? 1.8612 
40 .70Cil1.3111 1.6489 40 .84fM),I.J'i79t1 1.S600 
50 .790111.3100 1.6553 50 .~1.0900 1.8783 

63 00 . ,"'" 1.3270 1.6616 6. 00 • 1.6003 \.8871 
10 .1lIJO.I .3302 l.G681 10 .84oor .6107 1.8959 ,. .8021 .3482 1.6i46 20 .85111 .6213 1.9048 

30 .8039 t .3.5 14 1. 6812 30 .8.526,1.6319 1.9189 
40 .8Q;")O 1.3597 1.6878 40 .8M2r· G426 1.9230 
C~ .80TJ 1.- 1.694[; 50 .8557 1.6534 1. 9323 

6. 00 .3000 1.3,64 1.';"013 6. 00 .8572 1.6643 1.9416 
I. .S107 I.3IWS 1. ';"081 10 ."", 1.67:;:1 1.11511 
20 .81 24 1.39!H 1.7101 '" .8001 1. 68<i4 1.0000 

30 .8141 1.4019 1.7221 30 .83161.697'7 t .9703 
<0 .Sl rlS 1.4106 1.'i291 40 .81l:nl.70!l0 1.9801 
50 .8175 1.4193 1.7362 ij() .8&161.'7200 1.9900 



,tON£. A L.A.UQHlIN., L IM IT£O. 

NATURAL SINES, TANGENTS AND SECANTS . 

(C(l!lTJ~1I11).) 

2.3662 
2.3811 
2.Bool 

24114 
2.4269 
2.4426 

I. ~!~~~'!:!!~I 2. 4.'">8Il 
,. 9iiO~;iiiiI 2.4748 I. 2.4912 

vm8 
2.6247 
2.Mlf) 

I ~~! .~~ 2.MDS 2.5770 
2.5949 

2.6131 
2.6316 
2.6504 

l il:~l.m12.6005 2.68S8 
2.7065 

2.7285 
2.U88 
2.7000 

l :~f,:~~ 2. 7904 2.8117 
2.8334 

2.8.')55 
2.8779 
2.9000 

• 



• 

JONIi: . 6. L"'V(lHLINS, t..IMITtO. 281 

N ATU R A L SI NES, TANGENTS AND SECANTS. 

(OOl<Tl l<I1I1:D. ) 

8 .8637 
U.OO61 

' 13.""", 8.9495 

3.00~ 
4.00{l.1 

1.00",'. 00171 4.0859 
4.1330 
4. tS24 
4.2824 

1 :~~i;iJ~1 4.2$3j 4.3362 
4.3001 

1 ·~~"~ 14·!'!.'~1 """ 4.0022 
4 .G6(}.i 

1 :!l~! ll~iI 4.6202 4.6817 
". '1448 

4.8007 
4.87M 
4.9-W2 

fi.O!!)!) 
5.0880 I: iiiiill" : ~ii,81 r.. 1 G36 

"'.144 61 1i.2408 
:; .820.1 
G.4Q26 

1· ~~'~·~~1 5.4g'j' 5.5749 
1· ... ",'·"71"1 5.""'" 



NATURAL SINI:S, TANGENTS AND SECANTS. 
(COl<TTlI'CJ:o.) 



, LINllTitO. 

SQUAReS , CUBES . SQUA"E "OOTS .. CUll: ROOTS. 

, 
• • • • 
• •• , ... • ... • '" .. , ... 
" "" " "" .. .. .. .. lI7-H .. .." " ... 
" U'* 

" "" " ... .. . ... 
" ... , .... aM"1I11 .. '"'' .. " ...... 
" lfile? M" 1IilII011 .. 118:. .... .". ..... 
" '"'' M" ..... .. 17~;'lI .n ... ... . .... .. .. .. .... ... ... . '" .. .. .. .... ~ .... ~ . r.a .. .. .. .... . ..... ~Mll .. WOO> .... ~IICOO . .. .. ",., ... , , .... •. m .. 1It;!18 .a. ", .. . .... .. .. ... .... """ , ... .. .. ... ,,,. '" "" . . .., .. """ ,,,. fl4 UI) 4." .. ~ .. ,,,. .."" 4.414 

" .. '" " .. ..... 4.481 
OJ .... n .. l1li14711 . .... 
" Willi 71121 ,.. ... .. .., 
" .... .. .. "" .. 4.<181 

4.488 
4 614 
4.t!.11 ... , .. .., 



'" "" ". '" ,~ 

"" '" ,,. ,,. 
'" n, 
112 

'" '" Il!l 

'" '" '" '" "" 
'" '" '" '" '" n. 
m ,,,. 
'" ,., 
'" '" ,., 
'M 

'" ,., 
'" '" '" , .. 
'" 14~ 

'" '" , .. 

JON£8 &. L.\UGHlINS, lIIlllITJ;D. 

"CUBE ROOTS. 



JONES 6. LAUGMll NS, LIM ITE D. 291 

SQUARE:S, CUBE:S , SQUARE: ROOTS 6. CUBE ROOTS . 
(OOl'TUIUKD.) 

~ ~'-I c .... \~1=-:'1'~'\114''''' c ...... I~\J:~ 

"" ,~oo s looH?JI:4.1'-~!~8:l7lI :!!tIl U)OI I~ glll:::'1 1~,b'lOO6.~ 
"" , .. ~ S~-IU3.14.~I27SIlllW':Ire 636~ IOOO8I.O!I~,87~':'6.31t>l 

"" 4 12011 SIlifl.'l-i27i14.2-I;II.~,8171 !Ire 64':1 ~ 10 194 m 16~)(IOe.8:m .,. O;t 8o/l!1100ll t.~6~ 2M (I~I 161lS70(1.11~11374(1.:'I8:IO 

"" , .. sm I~H'~6'5 ~ 6:.0 '11G~1 :r.~16.llGIf10,aIl1l .. ''!~ 874181 H. ,6.\IIl'I9' l!$eOOllUldr.7\lltlI000lu631911 

"" 4284 8 9IW r 14.8S7H"~1 ~ 15 11049 10 1174 W.1I(1OSI~6 8:>79 ,. 482M 8 0!IiI 912 U.42i!2'6. 15M G4 17173 6h! le,Q6:M 6.3&61 

'" U':~I II 1~'9Itl1'fI • . <0686.1II/H6' 2M) 15 ':'OSI: 171r."l1 1179 10 (l!/;l411 :r..jJ 
210 ... 9:.!61~11.4gHtJl.l39I 200 6,a'j 116;600(r6.12-15le~ 

'" 4 4(1 ~1 9:J98Q111 K~6.\IIiIl8 :It'll 68121 Ij7'1ll~J 10,1~6811()7 

'" 4 49 44 1Ir.:!8121:1;U.~~,!l627 ~ 6/J11H, 1111tl17':!S16.lol6·HIIl!tlt! 

'" .," 9668 W;14.MJ.I.~'b, 1I1'~1 2tl!I 15 9\ OIl, 1M 101417'111.21'::16-111\'1) ". 4 67 116 9 iJlO 844 H.62!r. 6,9814 :/114 6 II!! 00 11'1 3{19 jH 16:}~1 6 4!~1 ... Ui!~ 119118,14 O6:.'!ItWo:r.
I 
~ , .. ' ' 18 6011 ~16.:r.8!I.6.4~ 

". .~~ 10 rm 6116i14.500\1 e.ClOO:I :!66 
'~l 

18 !l211!00 16~16.431~ 
'" '" 1021~31314.1$lII,6.00w \lI:I7 71~ 1900-1It1.1l~.3-Jl116.4l1'~ 

'" U52.1 10800~\4.;M86.0i~ l!OlI 7\A~ 19 >loIS#! \6 8'N7 6 ,11'::1 :m 4,:&1 I0(,£l3.J:.o14.7118660'~'77 :l691~~ 1II~IOOI64IJI~64!;..:,3 ,,, ~ 84 10&l8:r63:)l;.0368 roo H'Il 19t11:!SOOOI6.431;6.~t& 

'" ~ 88 41 10'<'93 !!!II 1 ~ .8tl61 .().jMl m 7 3HI 191i021111116.'~!I)(l.4713 
= 4 ?~ I09U~148Wi.tI:>W m7~rW12SIi4>:!18.4!I<M6,4'lJ.! 
". • ~. H "" M"".=,'OOH m '" .. '.~""'" "'" i/'M 50~:} I I 'l3O ~2.I HIIOO6,~(nM 274 7~; !/06';1)/t)4 16.~6I!lr1l 

'" 11011 11m 13(l(O)6.~ ~ 7M' ~7W, \6.1loI>316.iio.W 

"" 8 1~ ~ II MS ~1~,0Im18 0012
1 

r.tI 71~ ~ 21 (tM 670 16.613:)'6611" 
~" 515 116l1708:Ji3.00IlHlOO! 1!711767 ~INm.116"J3681>17 

"" 5 IO~ 11 ~~15.00070.IOO1 27l! 7N~ 21"'H~~ I06m165~ 
~. 5~~1 1~008089J318't76.118) t;'lI77841 21;1;M916';'OO::~r.11~ .. 5211 1~\07:l1510011:o.1:169 2001,&1 ~llI&l:J16.~6M~1 

'" 538 01 12:t.!6 3111 16.111S7~ 185F1
1 

2811781161 ~ 1~041 16.1t53IiO,510'J 

'" 5 ~~ 124117 188 1~.:l815~.1446 282, 7110::4 ~ 4'.!5 '1Il-I16.lW90Mr. 

'" II 42 IUI\I!J37 16.11&436.IMI :£11 B 00811 2iee.~ 11" IO.82:)66,~1 

"" 5 47 1J!6129\}1I:1,mliii 1!l't.! :lSI SOll!>6l2tOO(l$l 16,lWIIe 5:'l11 

'" 6.5:! lifo a 977 ~J6.3:.'97~.m() ~18 1~~·::II UQ 1~16.!I61910·1lI'Ol 

"" 6n~ 131-1-1 1:I.~6.1;W 2j.'G Rl,06 !!!I~~16,1l11r.6.~ 

"" .. , ""'0>.\","".,"" ~'~" ~,~, ... WHO'''' 

'" )rJll4 1 \3481r.ll16.4Zo:?6.1lrn II~-U :l88tl787"~16r.oo660'1g 

'" '1W "M' ~".""".- .. ,~" u ''''''''' .... ,.o" '" 5'16 18f!2.1 15.4111116,214~1 6~1~24SS11(0)11.~O;)I6811l1 

'" 1180 81 'M 1101621 I s.~2Ie.22al 291 a 4Q 81 21 Wl7tII100R7'r, 6:!D' ". 51()M 111024 15.'1:i636.1.!3!'1 m8~&I,::I",OOlj~'\r.<Il\ 

'" ~ 00 4~ H &til ,16.t&'to6:UOO ~~16 ~ 49. 2.~ 1111 m 17.11:2!: 6'1~ 

'" :I!l.' 00 14 ~ ~ 1~,6:n.6.~tl'Ii! 294' 8 &I 3f> ~ 412 lSI I, 14il"'l CllIl .., 
• 00 ~ '''''''~ "'''''1''''''1 '" • '" "i"'~ "'," 'CA' ,,,,, 

'" IIQr;\ 1~8I!6DOO1~,e,8.I.l6l.'\l,)fj tIlIIjarnlG.Il6l13-13-'l11'117:111jOl\l'o-11 u, 610 1506!1ti31~"G20,:r.43 m8~IJIl::lllO!l<mI;-~~~;I\I 

'" 1I1H» 15:.!fi~ UIU l~'~,olO:.:H:.'S ~'II" /I Nil'! "H,~~9:!)', :.'&!; d 50111 
~Ig 6 :lOOI 15 438 ~I~ 1:1 ;-;v;r, ~".I,~, m l! 1111,1 :/tl<l:kl",n 1'7 ;/,.'l~~ &t1J 

"" G ~ 00i I~ ~ooo 15I1.!116~'IIIIG aJO! g l.IOOO, :r.OO)wo 17 :t.:'(~ij,rbIJ 



JON!;. 6. LAUGJ04I.INII , LIMIT!;D. 

SQU AfU:8. CUBES, SQUARE ROOTS 6,. CUBE ROOTS. 



,10,,",11: . .. LAUGHU,,", • • UMITII:O . 293 

8QUARI:S, CUII£S , SQUARE ROOTS .. CUBE ROOTS. 



... .I0NIt . .. LAUGHLIN., l I M"'O • 

SQU"AI!:S. CUBES. SOU"AIE .. OOTS ~ CUBE !'tOOTS. , 



JOfn:. &. LAUGHI.INS , LIMITItO. 

SQUARES, CUBES, 



~O""I[ ... UUGHU""., UMIT~D . 

SQUARes. CUBes, SQUARe Roon .. CUBE: ROOTS 
(c:onur.,...,.) 



JONES" LAVGHLllIIS , LIMlTlI;llli 297 

SQUARES, CUBES, SQUARE ROOTS .. CUBE ROOTS 
(CI'l,",I~U.D.) 



J O H It . .. LAUGH U H • • U MITCO 

SQU""r.S , CUal!.lI , .. cuar: ROOTS. 



JONt. 4. LAUGH LIN., LIMITED . m 
CO NG, 

RODS , ETC . 
Made t.o Whllworlb'. Sl&udllrd Glluge, lind IIccurll«lly straightened. 

ROUND. SQUARE. 

Dlfun. we~bt DlaM. II'ellchl Size. we~ht 
--- per 001 .• per 001.. per 001.. , in. 67.45 It in. 7.00 4 in. 1'54 .42 

nt 65.50 
It' 

6 .52 

U 
47.84 

60.88 ~ ~ 6.01 41.67 
M.1l 0.60 35.92 

U' 52.62 I~, 6.62 3 80 .61 
48.26 I I 6.26 

~ 
26. 72 

4 42.75 1\ 6.05 21.26 

if. 
4.1.().1 U' 4.6t 2, 17 .25 
39.40 4. 17 2 13 .60 
37.67 1,0. 3.86 

II 
10.'11 

36. 40 ~t, 3. 71 8.98 
35 .20 3.98 7.66 
32.73 1* 3.20 6.'13 

St' 31.58 I , 3.11 6.31 
3 00.43 1-1< 8.0'3 ' .30 
3, 28.22 I 2.68 It, 3.85 

:~ 27 .16 2.52 I 8.40 
2{l.OD 2.35 I' 2." , 24." 2.20 2.60 

W 23.00 2.05 

~ 
2.26 

22.OD j 1.94 1.1)2 

:1' 21.15 1.00 1.61 
20.21 I 1.77 1.34 

2 I 10.ill 1.50 t, 1. '" 
2, 18.41 1.38 .850 

it' 17.00 1.26 t, .652 
16.70 t: 1. 17 -'711 

it' 15.811 1.05 -I< .. " 
IfL07 1.00 i' .,270 

if' 14.35 

£ 
... , .213 

13.62 .1)<17 

it' 12.80 ..... 
12.07 fl .511 

2-1< 11.85 -'0') 
2 10 .69 .37' 
II! 10.03 1I . .,0 
II 9.811 t, .260 

I W 8.78 .167 
8.18 ., .130 

Ijl 7.61 f' .on;; 
'I'htl .. llf .. rUl aro kepi on h .. ,,(1 al the mm. In !ength~ 01 U leel, 

Ilnd are CUI tQ any length desired • 
• ENO rOA (lUA . HAnING C ATALOQUI: . 

! 
I. 



300 J OHIES .. U,UOHU ... S , L'Mmo, 

eOLO-ORAWN STElll. HIEXAaONS • 

• "CC: ' AL aTE.:L '011 _CREWQ. 

~~~' SI_ Lbo I~ Ltw. 

!~ 
Ltw. 

"" "", per roeM. per IDOl. 

l .1(1 

It 
1. 40 

11 

.... 
~ 

13.25 
~ .OJ I." G.1I7 1".85 

.48 1.91 6.(I;J 10.00 
(. . .. .." 7.611 18.40 

.73 ..,S '.02 20.28 
~ .OS .... 10.84 '1 22. HI 

1.111 1/ 8.78 , 11.73 

~ATIENT CO LD-ROLLIED S TEEL FLAT • • 

• 0 . 11. 1: , • • 1:NOI H ' OU IOItS, ItUVATOII S Ll Or.., [TC. 

r'% r~ 
1~ loS Xljtottl 

to!J J[ &.II d I to 3 xltolt 
to X aDd 2(.- to S x 2 to 2tt-
to~ % ""H "" to 3 'ijtoffi kl8 x to ;a to; % t. 

1 to 8 x 1 to In !.q to {I , to 

We Ilro a\reo.tly prepaf'\)d to furnish 1nAnYII1.etl of Cold-
Rolled Steel Flatl!, and will provide grooves tor making 
other .ru. WhcDc'l"Cr tho qllant.itiN W&/lled are large 
enough to warrant 115 in Incurring lho n ~ oxpe.osc. I 

PATENT COLO- RO LLED STEEL 

FINGER BARS, 
hlEXAGON BARS, 

KNIFE BACKS, 
Z BARS AND 

ANGLE BARS 

FOR MOW''' . , lIeAPE" . AHO H ... RVE.TE .... 

Bicycle manulacturen will find our Co111·Rolled Steel 
IlIIpeclallr adApted to their work. 

"rion will bo 8'lvcn on Bpplic&Uon. I V .... llrn.les made promptly Cor producing nf!W shllpee or 
I SIlf!C.Ia,l lIlct.ions. 

Narr..-On sires 21" 1I<J11.ro Ilnd larpr, tllO <!Orner'S 
.1'8 .lightly rounded. A UlJizc. below 21" aharp ('(Irnc~ 

I I 



JONES .. LAUGHLIN., LlM'TEO. 801 

CL.EVELAND CITY FORGE a. I RON CO. 

STANDARD TURNBUCKL.ES. 

O. Size=OntlJidedlameterot 1!C1'eW1I. 

A. Length In Chmr ootwoon llood.= {\ In. flnt length for all Bizet. 
n. Length otTappOO Hoada"'l~ O. 
C. Total Lengthot Bneklo ,.Ilhout Bolt Enda=6 In.+80 •• nead,. 
L T otol Le.nal.hot Bucklo Rod Stuh Bods ",hUD OpOD 

"- ".I ~.-"--
Lenlflh lVeillht ~~S..g SiB<! Length lVeifht ~~~~ I>i~o 

U. L. o .<.o!l-c." U. L. Bu~'lo ;£:;].::l Bucklo ....... ,,;.< 

~ 1'h:. I~. I~>!t~ ---- --------
ii 22 I I){ 2 '" 14 " ;l" ~, I H( 2}i '" 17 41 

22 I 2 2)( OJ 20 47 

f[ 22 1)( 2 )< 2)l 81 22 b3 
22 I" 3 2}~ S2 25 61 

)( 23 2 • 2" S2 OJ 7. 
" " 3 6 2)( S2 3:l 78 

I 25 , 8 2" 3:l 86 86 
I" 25 5 II , 

'" 40 96 
1)( 26 6 IS Sli 86 ...... 
Iii 27 7 I6 SJ( 86 50 I'" 
I" 27 8 I9 3,1i 37 ...... .. .... 
I" 28 10 23 u'/ 37 55 I'" , 
I j( 28 II 26 au " ...... .. .. .. 
11< '" 12 30 , 41 ...... .... .. 

lr-A_Leogth of two stoh ",,,Ia. 
Tloo ".IIUI" of tho bncldo 1. the oUl.8ldo diameter Df t.he 8Cte'III'. 

samOIUl bolt, nnta,ew. 



I 
"', JONES .. U.I,I~UN., LIMITED. 

EDGE MOOR BRIDGE WORKS. 
STAN OARD RIGHT AN 0 L.EFT NUTS. 

orad)::o IOi ~. -.'90 , , 
·-W·~ r----L-··-~ .'f . .f , , 

, L T W 
( Welghi"Of 

WeIght of On. Nu~ .t 
Ol no,et.r 01 t.0fu~ 01 l,elllflh of m om",,' Ooe No\., T wo S ..... 

SC .... T~.-d . om uagoll Eo,l .. , .. ,~ ---

.1< 

I 
6 ',. ." ' 1( « 
6 IU ' jj ' j( ' j{ ." 6~ 2 • 7~ 

•• 6" ." 2 • 7~ 
' jj 7 ." 2jj ' j( 11 )( 

'" 7 ' 1< 2jj 01( 11 )( 
' jj " '" 2,\ 2)( 6j( ' OJ( 
')( z 

' )< 2/. 21( 61( 16},( 
'1< ~ • 2,·, 3}i 9 )( 23)( 

"' 2 • • ~U ." 9)( 23" 
2" 8)~ ')< " )< "" 2)( -' .)< 2;< 8)< "" 81~ 
2" ~ 9 ,I( ' 1< 161( <II( " 2" • 9 2'1 81< lSI( 41 )( 

" 2/l '2 '" 211 'j( " )< "')( 
2>1 '" 2" 'j( " )< [>3)( 0 .. 
21< , 10 3,·. ." .." 6S\( • l 

10 ',\ ." ::!6U 66.1( 

:J ~" 10 ... '" .... . ... 
3j.( 10)< 3jj b 32 81 
;J'1 II 3" bjj 38)( 97\.( 
8j( ll~ 311 b)( " 116 

." r B< . " 
2 • 9J( 

.)( 8M:,t- 1:! I H k 2}i 2 • ' )< ." :; 9 l Ji 2" '" 15),( ." Z 9 l Ji 2" 6)( Iii J.( 
' /l ~ '" 2,\ 2)( 8)( 21M" 
. )( § 9)< 20\ 2)( 8)( 21M" 
' ii -' •• ~$f '" ")( 29)( 
2 £ 10 ." ")( 29)( 
2" " 

.... .. . ... .... .... 
2)( '" .... ... ... ... . . ... 
2" l .... ... ... .... .... 
2M .... ... .. ' .... ... . 

'1'_ Nu ....... tor~ .. ltb ~b_ In <l.1"""'."n ol .t .... I ....... 0' uun .... ," 
_tlon, and will toruk Illeel balt lit 1.,." ... ~ II'Ul IDdl.:.led ror IlIICh .. "I . 
Th~1 <'("Ubi ... "RHo.MItT 01 .... ",11"10 and ., ... mOlI"]' or ftlll.h wl,h I .... ' 
_Ilfh< ~_'I""hl ... Th .. dl~m",e. of bu ...... n \\." of 0"1 nIl' I. lhal of 
lhe U. . S",~dK,d NUl> 0,,1"'1 ..... of lb . .. "' • • • U~ ...... ginn I .. 
tlln _h ...... 1\ 01 •• hl .. 
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lEDGE MOOR BRIDG E WORK S. 

S TANOAR O C LE VISES. 

• • L ' 
p. TWX. zo Wei/l'ht. 

11 • 5)( 1",lo2}o!: l ~ 2 )( Iii 5)0 ')( 

Iii 1)( • 5)( l)i to2}{ 1" 2 " III 6)( 8j{ 

III 1" • 5)( IH 102 1" 2 " III ')( 10j{ 

111 1j{ • 5)( 2 1j{ 2 jj&j{ 111 9 1. 

III 2 '" 
, 2)( 2 2 j{ 2il 1',,- "'j{ 

2il 2)( 511 , 2)( '''i< ,.- '" "')( 2<lj{ 

'" ." '" 1 'j{ J4 2}{ " " 25)( 87)( 

'jj 2j{ 61i 8j{ • 'j( S 211 , ... .... 

The dlmeollool marll:oo • CID be "rioo IIOmewhat to Illit 
CUBtomers. 

The "IIDimDm .be Is IP"D for ee.eh, with the cOlTMpondlll/l' 
w6laht. 
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MENSURATION. 

• :f=l.:n08 

.". =1.~73 , 
• . = 0.7834 

1;=O.2e18 

o:=O·~900 

.!...d>.31831 
• 
1 =O.1013!l .' ""=I).8600D 

11'"=31.00028 

:og.1'I'=0.41171400 

,'=1.7'n'6 

,y 1 d..54U19 
• 

log. " Ir={I.248:)741l 

A=IU'N.. 
d"",dialnt'tu. 

,... 2h 

or very nllArly-;'A 

,,=,y r" )l;1-(ro-A) 

~ 
or very nearly"'" g; 

C:-Q 2 r 0,008727 
CIRCLII:. 

r _NdIus. 
V-oontenta. 

A= "xd' -o.78Md' • d=I,l28S8 +'A 
AREA. 

Sector of Circle=length of arc X h:l1f radius. 
Seg-ments of Circ1e=llf'ea of sector leM triangle, also fOf 

R.1t qmenll very llearly=!· ,O~*+f 
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M ENSURATION- CONTINUCfl>. 

TRIANGLE . 

.A=.y 'X(.t--a) (.....-6) (Ir-C) 
If , hnlf ot tho Bum of the sides a, 0, ADd 0 

or=basoXhaU perpendioular height. 

POLYGONS. 

Area ot Rny iITI!gu!ar polygon can be found by dividing 
the polygon Into triangles lind tlLke the BUill of Uw triangles' 
strell. AreA ot lIuy regulllr polygon 

=No. of sidCII X(cifCumscribed nul.)'Xsin. 211' 
2 No. sides. 

ELLIPSE.-A=ao 
PARABOLA._.A=I, h 

AREA OF' ANY IRREGULAR PLAN £: SURFACE , rr , }-" ~ )--'r'--r. I',-,..-y,.J r 
: ; ! i ',i,' , 

c: _ t 1 ii, i 
:'l: I~ ',I i . ! i' I ~ ! 

I, " I i' i ,- j 
,+_Lj-J'--j-J--i'U--iU---l1-.l-.l-'--.l-'--L-'-.J, 
r··d·-l-·d ... ~ ... d .. '\"-d.+. 

Divide thllBurtace into anT number, MY n, parallel strips 
of equal widths, d, whose ml(ldle ordiMteIIA11l represented 
by hh.h.h ........... . . . hh 

, ~ I • "" • 

t hlln ia, alter Poncelet's rule, 
.A =d t h+ n d (a-h,}+-n d (b-h. ) 

but more e:u.ct alter Francke's rule, 
.A= d 1: 11. + ", d (8a+W h ) +n d (80 + 11. - 91.) 

I 1 .... • 

-
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MENSUAATION-CONTIN U I::.~. __ ~ 

---.. ::::::: .... 1 
CYLINDER. 

J -_ ..• ...... I 

SPHERE. 

V=r"· • 
PYRAMID AND e O NE. 

i,. 
i 

f 

A""" peripbery or circumference of base X haH alt.nt heigbt. 
V = area of base +. perpendieu!it.~ h~lght. 

FRUSTUM . 

A = , urn ot poripheries or eircumJercoeet of the two eod!! 
X hall aianL height + area. of both ends. 

Jo'f'U!tum 01. oone. V = t r Il (R' + r' + Rr) 

Frustum of pyramid. V-l..t(B+ V'J'i1 +6) 
III being the distaooc 01 the two pu&ll6l eod IIUtfaoas 

Baud #). 
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MJ:NSU,.ATION-(;ONTI NUID. 

~"OPI£ATIIE:S OF TH E CI RC LE. 

Circw:nfereooe = Diam. x 8.U HS or 8+. 
Diam.X.8862 "'" Side of an equal KJuare. 
Diam.X.7071 = .. in.crlbed .. 
DIIUII,' X 78M = Area. of cirele. 
Jtadlue X 6.2832 

, 
Length of II"Q = No. of degrNI X.Oll433 radius. 
Degreet in uo lII'hose length equals .-.dIu""" li~ 2958. 
Lecgtb of an are of 10 = Radiu'X.017463. 

" .. .. I' = Radius X.OOC2909 . 
" " .. I" = RadiUl X.OI)(I(l()48. 

.r=Proportion of circumfereneeto dlameter=3.HHi928. 
Jl'1_O.S896044. 
t' '" _ 1. 7724638. 
Log. or= 0.4.9714.99. 

_ '_=0.8188001 . 
• 

s!u = .002778. 

IWIO = 114.69 
• 

TRIGONOMIETAICAL f'O A MUL..C:. 
G l" fIIIIUU. IU I U,VAL-INT., 

The diagram mo1l's LIIe di1fereot lrigooometric:al u· 
~ttIJ In t.erma of the angle.d. 

10 the loDo1ring formula! Radlu._1. 

Co" 

I ~/ 
~ 

fl(. 1\ ~'~~ 
~ ,~ ~ 
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iiEN5 URATJftN-COMTIHU-'!J • 

.amp.ement of So!] angb = :te di1Ierence from :wo 
Supplement of an angle= ita difference trom 180" 

Sfn.= ...!.....-~~ ¥(i--oos.l) 
.,.".,. oot. 

'w._aln._ 1 _ .... 
Soo.=iI'RadI+taO'- 1 ~ .... on. 
,~ sin. . 1 

Coe.= l'(l-ew.. I)=tiii.=SIn.xoot.= eee; 

Cot.=~=..!.. Co6ec.=..:.... mo. tau. l in. 
Venin.= Rad.-oos Co'f'onin.= &d.-Sin. 
Had.= tan.X cot..>= V lin.i+ 0C/II. 1 

aOLVTION 0 .. IIIOHT·.NOLII:O TRIAN OLIl& 

HlI)Oth.' = bascl+perpend.1 

&Ie'=(hyp.+perp,)X(byp.-perp). 
Perp.'=(hyp.+bue)X(hyp.-bue), 

Si A n.=II O 
B Coe.II=(f 

Tan.CI- ~ 

Coaoo. (I-~ 

Soc.;,= ~ 

B"", Ocoe. Cleo A cot. II = 

t' (C+A) (G-A) 

C:. iI' .... +B. .A =...!!.. 
. ID. CI OOL a 

B 
Cot. CI =7 

Cos.b=t 
Cot.b=f 
b=OOO -1I 

A=BtIon,CI 

"' =Clin.a 

/. 
B 
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M ENSU AATION--eONTI NUIO. 

A o A 

• • 
B 

Value of &Dy.aide C is: 

o .t lin. 0 B pn. C'~;;;;;ci."'i:;r.r.;;;-,," 
-~ &in. b n 001. ~n. , ClOt. (I 

o B A OOI.&+A 
COlI. G+ifn. Q cot. c 

O=d'J-+»1 2A Boos. c= 

B ee.. a+B sin. Q oat. b 

Valueofauy anglo Q is: 

SiD. a reA aiD. II:' A sin. b=lin. <t+cl 
• B 

SIn. ."" am. b COlI. ~. b aiD. II 

Cot. .. _lin. b sin. /l-COI. b Coe. (I 

ODe G't+BI_AT 
.a- 2BO 

T"I. II A lin. " .do sin. b 
»=A 001. c O--A 001. , 

Taa. a- tao. &+tao. c 
tao." n.c at-l 
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DtCIMAla OF A FOOT ,.Oft EACH '-84 OF AN INCH. 



SI;i, JONI!.. & U.PQHLlN., UMlTeD. 

, I 
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DECIMALS 0,. AN INCH 'FOR EACH -h..... 

I. 

1 .. 
1 • 17 34 

0 '" • 4 IS "" , 37 
a 6 10 38 , .. 
4 0 20 4' 

• 41 , 10 21 .2 
!1 43 

6 I' '" .. 
18 .. , 14 ,. 46 
16 47 

0 16 24 48 

17 49 
0 10 " /JO 

10 61 
10 20 26 52 

21 58 
!1 2!l 27 " 23 50 
!2 24 23 50 ,. 

" 18 26 20 68 
27 " 14 28 so 60 ,. 61 

16 80 81 '" 81 '" 16 52 S2 64 1 
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STIIIENGTH Of" MATEIII ' ALA:. 

ULTIMATE RES I STANCE TO T E N S ION, 

IJI LBS. PO 8QUJ. .. ulan. 

METALS AND ALLOV •• 

Aluminum Bronte, 1.1'1:1U.OE. 

10 per oeot AI. and 90 per C(lol. Copper, 85000 
28000 
18000 
'9000 ..... 
19000 
80000 
80000 
60000 
16000 

lifo "981" 
BI'UI, ea5~. • 

" wire, 
BronJe or guo metal, 
Copper, cui, 

.. thee!., 

.. boltl, 

.. wi,., uD&Dn06led, 
Iron, cut, 18,400 to 29,000, 

" wrought. round or square ban or I to 2 [l1oh 
diameter, double refined, 30000 to 64000 

.. wrougb~ Ip(lclmcos • inch equare. cut tram 
large bars of doubie refined Iron. 60000 to 53000 

.. wrougbt, double reflned, in large bus of.boot 
7.quare Incbes 86Ction. 4tIOOO to 4iOOO 

.. wrought, nnl.,.era.1 mill platlll. angls ADtl 
other .hapes, 48000 to 61000 

.. W1OtI,h~ plate. 0Tl'r 86" wide, 46000 UJ 50000 

The modulu. of elasticity of double refined bar iron ill 
24,000,000 to 27,000,000, 

t roD WIre, 
" wi re ropeI 

Lead, aheet, 
Steel, 
Tin. CASt, 
Zinc. 

70000 UJ 100000 
I10OOO 
8300 

IIiIOOO .. """"" .... 
• 7000 to 8000 



STRENGTH 0,. MATERIALS-CONTINU&D, 

TIMBER •• E .... ONED . ... ND OTHI" ORG"'NIC "SI", 

Takell largely frow Traul'll'lnc'. poct et booll: (edition 01 18118). 

A.VJ:KAOJ:, 

Ash, English, 17000 
,. American, ' 16000 

Beoch, .. 15000 to 18000 
Uirch, l(i()()() 
(;f(lar or I.ebanon, 11400 

,; American, red. 10300 
Fir or Spruce, 10000 
lI empel! Ropes, 12000 10 16000 
lJi~kory, American, 11000 
Mahogany, 8000 to 21800 
OlIk, Amadean white, 10000 to 18000 
Oak, European, . 10000 to 19800 
Pille, American white, red ant] pitch, Memel, Riga, 10000 

.. long leaf yellow, l2600 to 19200 
roplAr, . 7000 
Silk fiber, ' 112000 
Walnut, blllck, 16000 

STONE, NATURAL AND ART1'ICIAL 

Brick and Cement, 
GJ ... 
Slate. 
l\lortnr. onlinnry. 

""''''300 .... 
Il600 to 12800 .. 

ULTIMATE RESISTANCE TO COM .. REsaION, 

MET ... L • • 
BraSIl , CllSt, 
Iron, ., 

" wrought, 

• 10300 
82000 to 140000 

""'" to <0000 
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ThTJ)EX. 

ANGLU: PAGX 
Areal of.. . . . .. .... .... ...... ....•• ••••••. 2~ 
Dlngrnml or ...................... . .... , .. 2~-29 
Propertios of ............................. 1 8~-IS6 
RAdii of gyration, placed back to bAck . . .... 226-228 
Safe load, tables ......................... IU}-121 
Safe load" for struts .............. ,....... 223 
Standard con'loctions...................... 63-6~ 
Weights and dimensions.................. S9-6o 

ANGLE SM.ICU Fol. RAu.s: 
Diagram! ol ............. ' . . . .....•.. ..... 4S--46 

AaCllu. FlauaOOFlN"G. TyPItS OF •••••••••••••• 7'r83 

AUA! A.'(D CIJ.CIi)tI'UL~CZS OF ClaCLU ••• , • •• • 2C4-2j6 

A au. lat ITIIOe 0 .. bcal.ASl~G 0 .. SIIAI'U, ••••••• S4 

n",lI,!: 
SiU! oC round. etc .......... ,............... 48 
Staodard eye. .. ... . .. .. .• . ... .... ••. . .. . .. JO~ 
Weight nod nrea of square nnd round ...... 249-252 
Weights of flat ........................ , ... 2.3-2-18 

8&.011: 
BeDding moments and deflections uodor va· 

rious load................... ...... . .... 173 
Detail! oC ftoors and connections ......•. ,. 81 

~~~.:tio~ra:.;d "c;~pi~' ~j-·t.:bl~·:::::::: ;~~ 
Flexure of any cross section.............. 172 
loertLa. momenli of ...•.•.....•.....••. 174- 175 
Properties of .............................. 170-1 77 
Safe load. tnblet; ......................... 91-10<} 
Spacing for unifonn loads ...•.•......... 123-170 
Spnclng of rivet holes through fianges."... 62 
Welghta nnd dimen~ions ...•....... ,...... 55 
Wooilen beAms, safe loads................ 230 

nUIIINO PLATU: 
Si:r.e!I of .........................••.......• 65 

BoLTS: 
Standard Krew threads. .................. 259 
Weights of machine............... ••••.. . 254 



"OH~S &. UU4 HUI\IS, L.IMmo. 8 11 

1'ACE 
BIUDGKI, I·BLUts.................... . ......... '31 
CAST ' VASIIJ[H, STA.'l:QA&.D. ••• •••• •••••• • • • ••• "9 

CIIANNJ[l,J: 
Car truck and special ... .. . .. .. .. .. . .. .. .. . 11 
Dingrnms of.............................. 1$-17 
ProlKlrties of .....•...................••... " S-179 
SaCe load, tables ..............•........... 110-117 
Weights au(\ dimcnsi011ll . .. .... .. .. •. •..• . 56 

CLltVIS NUTS...... . ..... . ..................... 30) 

CoLD ROLLltn: 
Roundl, squares. hexagons and fl4ts .• , ..... 21)9-100 

DlI.UNSS: 
Ba:8es for Larimer ..... .. .. . ......... . ,... .. 66 
Built sections................. . .......... . . 66 
Connections for Lari.mer •.. ' . . . .. .. .... ... .. 7l-14 
ConDoctions for Nurick.................. . . 17 
Conooctions for Z bar...................... ;5-76 
Dingrnms for Larimer ...................... 67-72 

Notes 00 .................................. :30)-206 
Safe loads, Larimer ........................ ~7-212 
Snfe londs. Nurick ........................ 217-220 
Snfo loads, Z bar ......................•... 21)-216 
Safe loads, single beam........... ......... 22 1 
Snfe loads. cast iron...................... ''2'2 
Ultimate strength of.... ... ............... 225 

CO'iNltCTIOS A.'iCLES POa BIIAMS ASD CIIAS:''lU..S: 
Diagrams of ........... .. ..... ....... ..... 64 
Notes on . . . .. .. . ... .... .. . ... .. . ... .... .. . 6) 

CoIlIlt1G4TED SIIu:rs; 
Safe loads..................... . .......... 171 

D&pLK(:TloS COEI'"F1CII..'iTS...................... 97 

DIQCU14U 01" A FOOT Foa EACII -h 0' AS I NCI!. .) 11-)1:1 

OItCIMALI 01'" AN I NCII FOR EACII Tr 01'" AN i SCII .. ) 1) 

1-;\'11 BARI, STANDARD............. .•.••••.•••• 304 

F ING ER BARS; 
D14grnms of .. ' .............. .. ..... . .... . ,.,.., 

Flalt PaooPJNc: 
Diagrams of ....•......•...... . •.•..•..... 
Nou. on ................................. . 
Bent ch.t.n.nels ill BOOI"II • • •• • •• •••• •• • •••••• 
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FLOORS: PAGII 
Notes on.................................. 8" 
Formula:, general... ... ... . .... ... ... .. . . . 172 

GIRDERS. 
Diagrams...... .... ..... .... ... ... ...•... tJ....i) 
Notes on. in building....... . .............. 92 
Safe loads for beam box ...•.... ' ......... 188-192 
Safe loads for plate and angle .............. 193-198 
Safe loads for riveted plate and box ........ 1g.g-::!02 

GROOVED STEEt.: 
Diagrams of ....... " . 

HAR\·I!.9TER TIRES AND SPOKES: 
Diagrams of ............ . ,6 

LINKS ASO PINS: 
Diagrams of.............................. 47 

LoCARITII1>IS OF NUMI!JI:R! ...•.•••••••••.•.••... 277-279 

MENSURATION ............ . ................... 305-310 

M£TIIOD OF INCREASING SECTIONAL AKEAS........ 54 

M ISCEI.-LASEOUS SHAPES: 
D Iagrams of .. . .... .. . . . . .. .. . . .. . .. . .. ... 32-38 

NATURAL SINES, TANGENTS AND SECANTS .••••..• 280-288 

NVRICK COI.-VM"'S: 
Safe loads and dimensions ........... .. ... 217-220 

NUTS: 
S!zes and wei~bts of square................ 255 
SIzes and weIghts of hexagon.............. 256 
Standard right and left.................. 302 

PUTES: 
'Vall bearings........ .................... 65 

RAILS: 
Street. diagrams.......................... 44 
Tee, diagrams..... . ...................... 42""43 

R IVEn: 
Conventional signs for.................. .. 233 
Shearing and bearing values .............. 234-235 
Weight of round headed.................. 253 

R OOF TRussEs ............. .. '" SEPARATmts: 
Weights anll dimensions .. 6, 

I 
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SIIAI'TI~G' '''<.0111 Cold rolled .. • ......•.••.•... '" 299-JUO 
SJ"'u, TI\NG[''-rs ANI) SECANTS •.• 

SlllU Will CI\~ R OLl., .. . .•.•.• 

SPACI .... G RUTr!! ANO BOlTS •...•••••• 

. .....• , . 2So-2E8 

.....•.. 48-53 

" Sn:ClnCAT10 .. "S f OR STaUCTV .. AI. STIUr:l.. . ..••• 23~2-1Z 
:>TJtI',1. 

Weights of flat...... ...... ... ... ~3-248 
WeightM nnd aTeM of round and IqWlre. '49 252 
Weights of shoot and mnk........ 2(00 

STaL'>G1U 0' :\I ATUJAU. . ...... 314-)15 
STill..,.." 

Tables or FaCe loruhl 223 
L'ltimate ~lrength .. ..... ... 225 

5Qc"'Rn. Cl"DtJ;, SQt,;ARY. r,.""n "'so CU8r. R OOTS..28q-298 

S\'MDOUC SUAI'I:"(; A.:'1.o ellW.s. •. ... 78 
Tr.b 

Diabrrnm!l of .... . 
PI opertiCII of ..... . 
SAfe lond~ ............. .. 
WeigbUi nnd dimensions 

UI"SF.T &af:\\ E~I)l>. .• •... • •. , •• 

WALL 8U"JIIl> Pun:s ••.••.•••.•••.•...••• 

\VI.lG IIT~ 

'" .S 
30' 

25i-258 

6. 

Bolts, machine •.. . ... ..• 2s.. 
Brick walls. .... ..... . ... q2 
Cubic foot of substances, . . ••• • .•. 261~l 
Nuts .. ,... . ... 255- 2S(' 
Rh·CL ... round headed .... .. .. 253 
Separ4tors . ... .... . . . . 61 
Steel, Itnt. oar . . .. .. ..,... . . , .243, 2411 
Steel round and square ......• • ,.,., ..... 249--252 
Steel. sheet and tank ..... ", "',..... 260 

z"Bus: 
Columns, 6Ilfe loads and oimCllslons •.. , ~1I ~-2 16 
Diagrams or ......... , ..... , ... ..• ,. 18-'9 
Properties oi '......... . .. ..... 181>-18 1 
Safe load. tables ..... .. ... ..... n3 
Standard weignts nno (ilmensioos of 57 
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