
RAILWAY AGE: GAZETTl'':;,

THE .liA ECTI Ol"'l\ OF THE ST, PA 1.'8 MI~SQVRI RIVER
Bfl'IDGJ!,

J~Y .J~ .11. !~i-~r n ~

Till' C!1U'Ui::ii, ~1\\i ;Jul,( u &: ;;t 1.lul C(;ot:t')' GO. P C,t'd llJo
(1)l1';!('(H:l.inl1 ,)( a IIV\\' I,rirl • "\'\:1' tlte /If. !lOIl:-l !'l" r {It

M oridg , S. lJaiL. Whl}T\~ l.hl0 1'0,\11 l;QUUil<;tJ, w.til il;~ PlICl\Jc
,,{';Ist xr('!lslol.l.. Uli l:hH'a;lo, .\lUw:t1l rt) &; l'U~':l SOlin']. TIH

l,ri" il,<: \'. Q'l. l', il;t\'" nt\{l ~ l1g~:rlll':t!'d lJ}' l e ltrldgli" anti
10m ,l'0ll: «("j),Irlm~l\; d Ute :'u:ul, UlliN' aH: ',li,e<:t'on or c. 1(.

Fi~, 1,

l.owCtll, ;n:;!ni'~r- <lUll ::>1l[lHlatpfu!"llt or lJrldi.:'::> and lmiltl·
[n~~.

At t .. ':' :.,i~(! a:: t1::d b::-h-)g· t.J.l~ luw w:!.lp.r .... ~1;,lnl\cl ~lag ~~

wirt:h ..,!' 1.4 .• '1 ft,.• "''':lkh tn t<u 'le', Hil) :C, f.~ l,IW''! • 111::;11
wnt,·!,. A" llil ar:<. I COil f.', r".ilt; r;'IIUII'~:l :~ cl(l~!, he:\uror)rll {Ie
t,· I'C ~r;tr.. e lo:"r] b,n:, 'I 'il ":\l~r, th" {:'p JI: ()f the t:~l!.;l~ un
till' lX',llG" wt)~ p (ll:~U l"l d. ,."(,,·,,Uon /'II I,;; fl. " in. <10';\'(>
lo\\' ',';'I.t;>r, t ~~ lJt+'!:>~ ""IL d<:l;ll:'l rl f(O)' " lkr's J~.i;;; :0,,<1,

irl~ [Jl')' :-(.11. all.1 ('OHillst", of tF! '4:1 ,fl, Ihr,'),,"}) rln'~on,

))~ck<l 'I'll!'.:'. ~\Irll~il Q\'V" 'ho m:\ I" cbnuJld. "PllJ'()at~h';,l\ tl'om

t:a, ~H:t by ,'lJ)(' 1.2::' n. <1('('1; :;pan. cnd fl'QH:t I.hu W(>,,1. bJ
:!x:, n. fli' s el \ru;~' '. A 1m!" wooc traTl!" f,ro~nl(; a.V'
jll'l)l\,'h It:'!1; I>lllef> h ¥l\ ~)~r:!:lllr, (l, fl will. ulthli.ttc)y 1);: ',\'1:101

l?, tellincl.".! y all (~lIrt!) If> an](m 1It.
III 1<'1'1_ I th(' loC'II;CJn e th,~ lll't ;<() j ~,'lill\''' ..md ill l-':g', Z

it i;:!l1I "n In ontJ.lt;'. Ttl.:: t:olmlrJ ..,n( Conni g I.he 1<;'1."0 Rlld
ill ~r, '1):.11" [l .~:\'ro: (ii~l Hlte (row i.he w'IlZc,'ll (1211'0, ;!.II( t!l<l

!,\'litl~ :l.t ~Il(; ',V "l>: ",rHI :jJ. ));ull)"ll·(j h.1 I~ peCI/tJ":>:C <lyk~ ~nd

W(I\'C:: \~lI!o'" m'tlt~f!\ <Iud .ston., I'!ptilp,

l:l-!UTIIIx,
~l ' c 1:';;"11- ile,'!\ J'l1f>S n; ,'", (,;wt ~!l(J and thr: ·1~O··'t. Im,ill

~. I,),.lllJ~1 fJ fln wac ~1'l'(:i.c 1 l)ll ;':\bl,,,v,)l'l·; l,~' onmll)l! o( ZU ·~,'d:·

l·alr.~· .. rh[~' tra-Yo>r. )lHC 1~() (::t,;sc ..... (:.~ ·W;..t~ 4.s:.::1 1'0'" l;;(~

n'~()tio.... r lhe lJ,ui1 tn'!·r1'" 8·t L;( ·.·.cot i'!!'lJ, !\ 1.1.:III;)(:r:ll'r

l)U,~ bdu.Et't" !)v ft. ~;p uJ\·~on frutH rjH~ ':'t'n1;ln~JJ~ Urldg~. :~s

I
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Fig. 3,

~.:l]OW1t iH ~t~ig.. 1. W~;j us~ :..r~ gC't ftltlJtJrJ<:d {lJ'~'u~g llH: rl'ter

f~),I' \';l1n~H·lIl·tl U a.I ~IH~' frdi,,=,,'~Y (H.J [(.1 JlJl','l,; U~llln}i7t'1H:1!H:'~

\\ ark. <Jll Itt ~J~,["1Tl;1n"~~.t ,d hE.:, (W.nl.'HI;';~~ :lOI. ))H)(l:t. C{'I"j

VC1l10nUy to 'u;;';il j l' lit( ~""jJUll IHlr~.o"(. This pile ;'rIJl:.;(;

'~;\iJ In CO::ClIlWIIII ~('. 1I'.,:l. (lll" Limt; ~h~ f<'lllnrl:\~t.)lll,; \H:':,
1:;[3l'" ('d tp) ,il ,.!H~ nl~"i'n ~ll;"Hl~~'! stJa:J'; ~'ien~ -='."ullg eJ(l;'\r .! t:J~

(:tiHl.1\\I"()rk.

'rhr, f, ll!"t!\ 'ur;' fOr U:'l ma:n d:11 nil';') ~l;an" (.tnt;. ~) '·m ..
,;;:>1. ' o( pilp Il'Hl'll A. ,.~~t('nd.jnf! 1\1 ',:, i~, uuu\'e )0'''' WI' f)l'

tuul ;-;;t!lJpo!·~i:tg' lr.aTll';: hr,nts H. 36 It. S fn. i~i. i.h"~ght. wL,,"h

F<'M," __

~.~~.
:::<:,===;ii;;-=':::-~--::,"$""':"r

R'l!rf

ill lurn s.npp01' lhl: "trjo~;(.:r:'l "ar yiug UH! I.n,n'l'\ltl!" '.l'ar:'; an.-I
'llSo thf' ,;t,inf,\' aff~'lUf; tho pon;; I: ,1-0, whkh 1l1)P,\O~t

tn(, )'nl1 'I, Y (ll'lio t.rack. Main hfllt: B, (10; MO\l. It(W,l" te,
twe\~l1 v..(4)l llOlll~3, (:llrrl(,i'l ile t1'il.H',r"r lll\t!. r:tllw:ty track
ouly, ~ m! ill "t lI~ml':w!lllr. II !n.,·1' (lIt'trHeilon. but c'JfIl!i~($

or lhree (It,Qries l'tml a·r lO 1m]' t ll.
Such of the pj I~ bC'lIl.; A, wltiull forme,,: lhf' :owel' f1Mf

of tbe [ols,:wOJ')(, all 'Suro tlriv n in thl! lrronnrl, which 1'<13

noovc wa.t~r {\ 1'; rl d,'y during their C OF;tl'U tlcl W1:tr~ c1r-h'o:l

Uy a lr ck driver mnnt ~ on ct t~mpor:U'J' lrn<:lt wb.klJ. WIll>
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[l\id un rile bents already driven, the trael, driver (lri'\'Ing
one beuL in a(lvance, pil(,S being cut off and capped, and
slrlngers (wd tit'll plm:CCI On the cap to l'ennlt the l'i\e dti'l0.T
tv YlIV\", f{lrwanl.

TIle j)jJeS I,JI' tiw J'alsewol'k were c:alTl~d out on the tem
llllrary plie brid;;e (Fig. 1.) on push cars lmit rollert off Into
tite nrOlim lit a poi:;:. opposite where they were to be dl'iven.
Ttl" pile- bent" A (Fig. :5) were dl'iven by a pile dl'iver
mounted on a scow, as showl! tn Fig. 4. On one side of
the ,;eow a longitudLaal thuller, A. was attached at a distance
from t.he ('en leI' of t}H) 'lends whleh 'would give the correct

bp,.'cing of tht, pih~s from .'outer to teuter of the pile llents.
T!H~ S('OW was pltleetl with lhis tilllh01' bearing agtl._ill~t the
viles in the J:-u,t oetlt dr.iv( Il, and the pUe, :U, .In tllo new
!;p-ut drivcl!. The ,Jr]yiJi6 of the remaining pile" In t)\C! Dew
JJ~m follOwed, tho scow hcillg allowed to float ,.lawn StrH1nJ
r',aeh tiTtle' 11 dlBUtnCe ~~qual to the sptlting of the Jjiles.

'1 J,l' fnl.llw bent 'B (Pig. :n consists of nine 1.2 x 1:1. prlgt",
tillj ['our oulef posts Oll each Sille being 1J1'a.l~0d 110 a unit
Rnd ill ('lit·.ll a mannC'1' that these foul' posts t:olllll lH~ low
ered from Ule t ..aek OJ! the eompleted heJJ ls, A. with a def
ride ear and 1)raeed oa<::!> to i'llC finished port.icl\ or the falso·
worl' ,[) ilS to sltpport the ~tr;ngers ar:d trae:l', thus com
pleting ii p:1.nf'l of faJ~0work The bal[.l)ents mi'ntioned, tOll'

".0> ········-0,,,,· , ..

Fig. 4,

Cvrr#!nf
-<t--_ _..•...-.:

......(.~ ...H_..~

sisting or four ()uUn' JHl;.;ts togother wlih ,hpir lJraGtng, Wel'f;
assembled to a t0llJ}Jlnle on a platform on Shill'e, UB plat
fonn being near eno'Jgh to trle track to be within rea.<:IJ of tlle
(\c'cyi{;k c.ax, aDd wo's then pid,ecl up by the de,rrid: "ar and
<;1\1.'\'\,,,(\ out and put into Illites,

The 'piles for the Inl.sc\fOrk b(tllt.s \verc drivC'l) f~'{J1U a
S('OI\' in the manner just {Jeseribed, but t.he fl'am(, IKn\.:': II
rOj' this pOI'lion of t!L" fa.kewGl'k \\'0re assemb!eli ill l( bori··
?cmial position 011 lOP {)f t.he pile bent,g and theu erected Into
position oy the deni,·.I, cal', one punet at. a t.imo in aJlvance
(;f i.lj(~ (;oll'lpieted pOltion of tlHJ 'fa ise.wol'l<, r.lls derricJI. ~ar

OIW1':l[.ing from the n,H way tra.(;k which rested OJ', the steel
Hoor heums and st.rJngen, In order to (lormit tho derrick
ear to operutCl frolU the ralll<:ay traek if. was nec.esoul')' to
curry on the e!'ectifl1\ of the steel 110m' fast eno'i.lgh t.o plaee
the floOI'beams u.ud stringer" noxt to tho eud of l.11e f;llse
work sl.rl!ctul'l~ a~ soon itS the bellt~ upon wll'll'11 they restwl
were erectod. ill; soon liS erode-d the bracing of Pig, ,j was,
placed, giving stability to the 11f,nL. The pouy !Jents C we;:C'
not used In this poniou of tlte false-work, the dorrl0!< car
oeing t:arried by the sLcw.l fioor beu.ms ,wd ,tringerH, cal:ll
lxmel of whle:) \\'1\-5 Dlated as SOOIl a~ the fra·Die bents W(·'Y0

raj sed into position. !\lthough F'ig. :1 is not a :.ik~t~:h of
thili portion of the false· work, it shows at lJ hoI\' Ule ;d:. c ·l

fioo,' W>t3 plit,~pd front \\'l'li(:11 t.hc drl'l.'1t:k (:;1£ was oper;LuJ..
The rnat0rlal for t!Ji~ portion of the f'J.i~c\\'oJ';i: W8B lhat wl1kiJ
hail ])(;~U previously used ill span I, alld was now uYJ.i1able,
[,5 span I had llC2ll oreotod und SWUJl,,, cleaT or tilo falS()·
\Vorll:.

Tho tJ'!H'-,,!er widell Rparwed the trnss (1~ig. 5) moved
longitnfl.3nal1,v 01\ Ole tl';1YE·lcr tra{:k Ii", Fig, :) ~lnd !!'l~. ;,-/,
The I'l:\llway In/Jin {rae-h' C \"i":':: snvpcrt('rl by thf~ pnlly ht:llrs
(:, I1~ig, 3 an(l Fi,;,:;. ~;, llnLl Illt; cree-Lion had iJ;.·oe(~ed(·\cl If) it

point \,\'h(:\t0 U1P pOlly l'l':Hts C. i..(jfy~ther \ ...'lih the ~tl"tHg,,~rs

wi.licb. [hey '.UPPDI"·, ,\ ('re \·fJUJOv(·d, an.d '!i,e track p!::tl'eu
with t1w ~te0.l stringf'1'S ~U1(i HODr b.oams of no IJ(lrma1lcnl

bridge, as shov;n at D and J)) ,[1'ig: .. :L
As shown in F\lg. ;J, th-e bents ?ore placed Iil-it. eO'llterK

Thls p0rrrdtted (Jf the use of tiH" 'rail \Va.y cOlrl'pn.ny·s sU.l.nd·
1ml bridge material w a. great 0xtellt wIthout cllttllJ\;, alld
!nw~lc f,he Bccond~ll(l1)(! tilubers -frnUl th(~ bridge only ,:>iightIy
Jess valuable t.han n0\~/ jnah~dai. Ie was pnsslble lo nH).kt~

t11e int0nno(]iau' 'OelHs }J of Hg1Jti.'r construe.lior. U)~.n Ole
bf'Jll's D, :-.t.t lhc p~.lnel r,Oillb1, il~1:) they (~Hrry only the tr~\'{'.ibl"

:UH} nl{·~ ra.ilwa.\' (rack. rbe d('aa 10:.1(1 of tli€ trU$SeB b0"ir1g'

CHlTler! by bents j)

The traveler ll"('cl :n (,J'«('t.lJlg' Hte <120··ft. spans is Sll<l(','ll

in j<'lg, :;, lmd eom1isl:s of tllJ'ee bents ~,:; ft.. high, made long
en.ough to erect 011'-". full trn~n pa.nel or co ft., or two sub
,!,ancls of :W !'t. ea.dl, withont Jllo\'iug:, and ed.Nldlllg 3 ft..
])0yond the pa1l0.i point tlt (,ach clld, in onl~r to af[ord It plat-

'----"
i
I

Chicago, Milwaukee & St"pau! Bridge over the Missouri River at Mobridge, S. Oak.
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forill fol' the men whJle mal,jug the coullectioo~ at tluee
·(;e[w.n~te pa.ne! points.

Tbe tl'itv('jel- was supporter! by a runway on each side
t:onsistfng of eViO rails lnal']'.nd "Traveler Traek b\'" 3howu
ill );,ig. !,. A rU1]\v~.y of two rails instead of OIle g~we "

wirler platform for the (ltlL~tne.s, increased the stability or
the ll',wo10r, and afforded a. place for the men to Btand
whilfl driVing t.!l(~ piml, and a pla.ee for them to work when
the maiu track G was ioaded with cal'S. Fig. " shows lUI

outline or Ihe traveler, tlle detail drawings from which the
material was ord.ered Mel IlIe tnJ.vcler wrw Irarued, b0lllg
made ill ad.,.;lnce. The maximum load for which the tray
?-l.er wa.s designed was a top chord section which weighed
£,2-,000 lbll.

cl'lv~ general H,rrangm.nent of Lhe tra.veler lines is sh.own
on Fig.~. Power was tUl'llisb.ed by four :;O-h.p_ hoisting en
gines on the platform, t\\'o on ea.ch side. E::lCh eng'ine had
two drums and t:hre(~ spoots, [lIS shown in Fig_ 5 in a dia
grammal it: man.ner. Tie beallls L, M and N ATe similar to
the LIe. beam K. Ti.c beam K is earried by the stringers D,
and hrlo IHI.SSCU through it II 1J -bolt ]J, which canies the
blocks a, a.nd b, wh1(:11 aIe rove with siX parts of %-in.
dialllf'l.er sLeel cOoble, the lead line ", b, of: which passes
through a ulat,ch bloek d at t.he top of thCl travele.r, them,e
to tile snatr,h hioek e at tho bottom of tbe 1.l'8.velet and
th0n~0 to the forward twisting drum q of the engine. From
the tie beams Land M (Fig. z,) ().re suspended four part

J

--------4
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I
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I
I
I
I,
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I,

End Eleva!ion.

tackles, a3-b:; an.d a2-bi, ami are suspended ill " sim liar
manner to th~ tfte!.,les from the de beaUl K, (lle lGad line.s
a3-h3 a.nd n.~-b4, or which pass through ihe su'J.Lell blo"l.;;',
d anr) f rospectively, at the top of tbe traveler, thc!l(:(' teJ

thl; :>lIMcb. blod,s e and lJ, respectively, (,L t.he ;)OWllll of th'"
traveler, an.d tlloIlce to the re,u hoisting drums p :l.ud ,. of
the engines, respectively. The IJJOdi5 lJl <lnd al, suspended
[I'om tit' IlO'WI. N, hi.'. ve simil,tr lines ll.J:r:'\nged, FiE;. f).

The tit) bC3m K, in. (uhlitioIl to transmitting the ioa.J ill
the tackie to the string"r D, ads also as a ~i:rut awl ill'e
Y<Juts the lnLeral pull of ine tadde when hanging itl an
angle with til" verticai from overturn.ing tJ.w slriugU' D. or
pulling it 1~.tcl'll.lJy fl'c,m its Lrue position.

There are t,vo runner ltn(-~ frOIH ~a<·lt engine wI: lch -wore
used to raiae some or t.he lighter rncnltH:~rs; .'~~u:it as t.he J~i~;.~

m-Il at T (Fig 0), \\' llich passes fj'om Lhe lo~"l \I). ;cll j: i~'

sllPportJng to it sheave m, througb (l shean n, through 8.
SilGI1Ve t, ;mel thence to the wi-mill he ..d X on Ute engine,

Xll making ttl€< drawing leig. 5, some minor d"ta.i1s of the
traveler were slig;lltly changed to simplify the drawing. one
7.-shcave blod, ceing shown at plJillt.~ J) am] X instead of'
the two l-"I10:l.ve blocks used at these points on the tm\'elBt.

"'-...." //
------ ~ "'"--Cc~/er Lt1(:' (,I In,,~~c/c·I:7''::..L-~-

/T;e Br.a,rrT '\ ,:

" 1
"- ;1,
<_.

~

" , ,f< .- ·_---- ..--~50··

Fig. 5.
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Ttl<: LruI'cler \,,·a." only usel! for the erection of trusses, the
Unor ~ystern au<J. botr.c;ru ~::tteruls i1avlllg b~eH Vllt in wj r.ll a

,ip-rriek (,ar. Fig-." shows the heftyy top elJol'd section lleing
II:.aC('t1 in its :jnil[ !JoBIUUll. The chon! was run out ou a
lIut Cdr, J.l, U, l' pdnt oppooitn its pos!llon In the ll·uss.
'f he T.<l<:ki"s l\-tJ (.0 all-bi.l from the lie beams K, .10, )\J, etc.,
~'d)l'e atLachcd t.o Ll.1e clh)'rd by a (~ba)n sHng. The lead l:nfs

tJ n--

sorted and !!ll~'u in the UHJ.l.OriRi yarr) iJ,S it was Iwlo-aded.

The heuvy mule·,i,\] was ullion.dod Oil the tc,mporary tt'ack
at C, lrig. 1; anll the lig:~d'C'r tuutel'iai ':"Vas ~trung through a
rJistmlC{' of II rulli, from A Lo H and beyond on both side8
of the main 1n\(·k.

The 'i~O-ft. ~IHJlS W0l't> l'l'ected on lhe \Jenu; sho\,,-n in
Fig. 31 un ,vh.ich tho :pony bellt C was :J~(~fl. First> on .al;

COUIll: or theil' great "..... l:ighL, the shnf;~~, bni:l liT) lJoLtunl L:lliJ~'~l

sfX:tions, a:nd P()~tf; 1.2 I\12, t\'e1'0 erect0d '.vJ;·ll tlJe b'\\.\'e!t·r.

FIg. 6,

Oli. aU t;.ltk~{?.:,; \\,pr;:: b~l.uh~(l iu nuU t Ule \'ll~)('cl WLW ii-Led
cl ':J.;' of ~hl,; em'. Uy jnl'reaBilig tIle ve,!ol:ity of .11>1.\11 01' the
jr-;L1 !itH'~i or Lhl' l.;l('!;ics LlJ j)o>\itioll u. OV()T' ibUBt; in lJositior.;
:'. Ur.l' load II; ,';1\'<:11 a eClls[derable lateral move.ment, )r:ng
in.g It to thi~ po:.Hi(Jlt \V at a -tow velocity> uut r~~!nt\ini.ng

l\1H;t'i' control of the tac;kle y.
The lighter mornlJ0r~1 \'01"(1 raised, as sho\\'11 ttt T. Fig. 5,

by lIH~i1.1JS 01 n. ta.c],]o from one side of the lTav(,ler only, a.ncl
'w!len l'ai",ed from LllO car were prevented from SWinging

IM,;rally with ajj)' grcat fLIl.Iounl of force by the sllub-Hna 1.
The lnnej()}' received its motion longitudinally by means

or 11. 'Ul1f' f~sten(,d to the piers at the ends of the sIJan and
(,p'l"alning (·.neugh slnck 1.0 p"'nnit its being w{J1md when rc
(;11.1"11 t.I11'<:0 01' fOllr (HO(';; arolln<i Ol!(' of the spools or tll('
b:;,-:.tfng el.lgl l.l 1;, <'ll::) Sh':l\\-Tl at Z.

L;i:t 11 !lent of the tnl\f0ier \'fa.., rrflaH~ll iu six ~(~(;t.lons on a
()!;r,form OIl shore. TiH'sC sections were carried out to a
point un th<: falsl',vorll whf:re the fills of the traveler had
twc'n prl'viol.lsl, placed and b{)lted together. Tbi: thl'(j0 ·benls
'''(!fC' pin('e(l partly one ilbove the other, as Shown in Fig. 6,
ih,' ' ... t oj' the h(·llls bdng cludned in their (rue position to
l hr, :-;jj~~ c.li' tCHJ: rnJvBIPJ', which in Turn were fa.S\"PIlen La the
I',,}S[;I\ ork. The first b(;ot \Vas !'aised by mean" of aux.iliarY
!,PU:. ~, 12 it. higx, (J:"jg. (i), b:v meim~ of the sevcn part
block fend ttlckl('. om, cnd of which \VtlS fastened tn the top
of Ow travoler bent UTEI the other enrl uf which rested on
Ole lOlJ 01' the G.llxii'~rJ' bent, the lear] line of which passed
01'('1' the lOP of tltl' l\lE iL" ry bellt. the'1ll~e down to '1 sna tell
bln{,k [[,~t.eTI('cl to t.he fa.1sework, and thence to a gponl on the
ougine or Ute' fl0rri<:1{ ear. The pnd of the tuckle Dearest !he
auxiliary l1ent wail a tlnf€' sheave; block h.el(] by a double
:J-.in. manila. p0~](]~nt rope passillg oyer the t.op of U'e aUldl·
Jar}' !J01lL and [:.1.sl.... ,,<'(\ to nit, r"l<ework. The DcutWI.t.; raised
ln1:t'J p[tsirjon hy tn.-HUng (In L.I1.e lead line, wh1t.~h c2H1sed. th(~

i.J1Ckk- to pnii 011 the top or thr, tl'avt:der bent until it was
Tf!volvf?fi Ihrough U1e :'l..Ii;;;;S A to a vertkal p0i;WOll, The
::v'(:.ond (lTlr1 thlJ'rl b('nt.~ were raised in a sinlilar manner ex
eC'j)r t.hn.t the l1'n,i.·c:I:'1' hent!' already 0.t'f.?Ct.0.(1 \\'01'~' used in

~t(,!HI (If the Illl x iliill·." l)('.n(~.

'riu\ :nnt.<-'f'1nl yard ,vaH located) ~L':; 5110\,.;n in Pig. 1. about
Cllc-qllarter Inilf> fron1 th(· east ~nd oj: the l)rictge. 'fbe stpr\
'«.. ~,~ SillpPf<1 to jJ,r' 1l1:;f(·riai }'"d front the shOllS in p;onrlo]il.
('flrs :H; f(lllrknleel a.nd nl!ln;lli.(~d IJ)·~ [1, derriGk GH,T . .U Vl~.l}J

t.he Inatl.,!·ial lJl~jn,~ carded. out on flat cars l'U)lHlll,::' tiL tIl('
rail\t"HY i.l':H.:k U; Fi.g. :.~, \vhkb 1'~st(;a 011 t.t'IC POll) h~>!j\~ C.
then ilftetl fJ'lJlll Lhe fial el>.l·s :lnd pJacod in tili.!r pf!.)i,Jei'
.location by tbc-: u'£l.,veltI' tackles a·b to ni~·].J:·~, F'ig. ~). in ti.H~

mallner pl'evlolloly described for the to!! chord. };'nl!r>'l;ing:

Fiq.,9.

tids the· Hoor ,sYBi.ern Hnd bot ton\ j;.\h;rab \\'(':'e PH\. in 'llr ,t
dt:r.l'ick ea.l·, Tll (Jrd,el' ~..O p.lal'(~ uotU.nH L;it:"l'~1.I~ and. fiol.1l' IJc~)!IlS,

tht- :POllY bent~ C 311fl strinE~erf~ L or F·h~· 0, jti!st :11 advance
rf the portion of the 11001' ;: ire;\<! " [)lap"c] anc! ,)e'.upying:
apPNximB.tely the posHi<;n of tit" E.\pel Heor bUJ,'!J." :LTld
st'ring;el's about to 1.H,:: (j'(~(;U~d, \\'n'(, I'l.llTlOr0d liy clc.::.;:1ck cttr.
~o. J.. li'ig. H, \...·hkh h:1l1 bt}Cll bi}cJ·;jtlg' a\~:~l.V' front th(· pl)r-
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t\()11 of the SU·U<:;1..lH,· alr\Jady eH~(;ted. TiLlS deniek. e~1l' :'in,
.1 l eUlov{xI t.h~~ 1.{~JtJfJOr;lI'Y .t1t}Of irl itd Vallee o-f the portion of
\.',(: sk", worl, about tAl be (JI'Ct>LCI! ·D.nd placed the rmi.t.erial
f('I)i\! the t,,'mpu\"Il!'y floor tlljOIl the J'alsewoJ'k aJong1>i.de, where
it (~Glli(! be IJl(lk(·~d up anfl {~arried off tlj("! Struc.ture when the
noor w,\>, C:OUIH'nNI. Art~r (l<)rrkl.<. ~al' ?-in. 1 Imll I'fOntOVO(!

t ~;(; J)r1n(:1 I)·r i(~nlIH1rary tj()o)" inunedialely in tront of it, it
I~;()\';'d b~:(;l{\t::~r{i R:'Hl pid\(:~d up the n-ext paD~I of floor to tbe
.\.( .. ~,:.. Sil.Uu:tan'~'!jsly wEll this, (Jerrlek car )\0. 2, Fig. 3,
ili1'1 been operating as follows: A lou(i of Door beams and
s'ringors wer0. pll:>lwd ant on a. flat ear in front of tho der
ri<.:k car and lJ1Jloarlell on I."" fll.lscwork al01.lgsicle of tile
ira(·j( as ncar as possIble to their fin,tl pOl;ltion 1<JJ\gitlldlnally.
Til" lI~t ~a.r in front. of th(~ derrick ('ar was then pulled oat
>tIll) thp ll~rriel; (;,n' l'flt.ul'ned aDd pltH:('d th(\ floor beams ant!
st1'\H;~~'rS. wl1ieh it had just" unloaded, in thHir final positJon.

lht, center oj' lhe. span putting in the wll laceral:;. aud (;OU!·

pJeti.og the s\\'ay {'racing of the spa)). wilidL it ha~ jlls!.
'~rectell. 'file lllGVemcnt ot the tmveler cont.i.ll'10{] Pllst tt.',
center of the span to the weill end, "ru;ting the r(·!na.ltJ.ln·
of tho top (;hord, batt.er posts xnd !Jradng. The ]Jlns were
driveJI wir.h a steel ram 6 In. iu (li~\nH!ter lJ,Y 16 ft. ,on!~,

and weigbing 1,600 Ibs., ;.us1wndc'rJ (rom U!e to)) of thE In;\,·
BIer and operated by men working from whic-h(·,ver !I,ar.rl)rm

jn Fig. 5 was ,inpt below the pin t.o 1)<; ridv,)!]. All boc;nnJ
ehord spJ iees W,lre l'ivetc,c! before the span was swung. aliI.!.
all oth~'~" t~onnections Wt~re ri\'elt~U a.fter the span wa.~ SW·\lnf.~.

'l'wo crews of nine men eaf:h Wi;,Q used on t.his t.raveler) one
crew on eal.'h ;,ide. An average of about 1'1 rIa,ys \·:,l~ re
(lutred to crlJct. each sJlan. (;ounring from the time UH1( trJe
tjrst work "'a,s !.lone in placing rhe shoes lIlltil the span was
3wung el(~r or Ule fal,,;0wcrk.

, >
.....~. - ~ ··/50·--·· ..~- -

1
I ~

J<.- ·lj·O·~··_.·_··~.f:'.'" ····-Isb~ ---:f<,--- --ISO-~_· --;:

1
Fig, 3. (See Also Page 1406.)

,
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During tile entire rime that the noo!' ~YBt.em amt hotlom
laterals were ptll ill by a derrick car, the gal! or the brea.k
in Ule r.mek lJ(·t.WCl)[j (HJillt.e r-r and E. !i'ig. 3, was apcn.
l~ U.er !.la' Hoor bea.ms, stringers and lJottOl!l laterals were
pltLl:NI. the ''''l('k. was "0storerl and a,n mat0.rial erected from
t ll:~ ·~I a~p 011 \V:j 1':1 Y. a~ brour;-ht out under the f.ravoleJ" on (~:lrs.

The st(\Cl floor !li!vin!' b"oJl VhtGIJd, rhe end connections of
1.\1{, lIo()r fJt':trns lrlnneCl a I:on\'enient ~llpporl. to which all
Yertieal posl. could lJe fflsterH!U and be mudt> ::;P('U1'(;) with
(jILL much guy ing, T lH:se pOlSl8, t.ogether IV i ~h tM oi.her
"'ell members and the remainder of U!fi bolt\}m "hord, were
lH'Xt ef"I'ted in the following manner: 1'1nough lllll.to!'inJ for
CIIe fui] pal'f.l I,r hOl'fOm ehoi'd anfl w~b DH.'mbel's W,tS rnn.
(lill at on time on fiat (;'tr~ on the 1'«11'""<:,, tl'~lek n. ·li'il(. ~

<l.IHl F'ig. !1, nt){l (:n~{:te(l by the traveler. Pins w0·re then
(:rivl.lll, f.X('(~P~ top chord Vir.ls.

Starting willi the ,:entf')\, of t.he ~I'an a,nll working -to the
Cl.st encl, the top '·.hord f;'3C\ioll, b<tll:l)l' P()8t_~ :lond top Stl'UtG
;\("1'1.3 llUt jil, Lbo }lins being driven as the several panel
point. were r\l~died. The tr,w.:·]"r was then stnrted back to-

On a.<;Ct:llnt of lllC daugnl' v[ the a.ppfoachiug high wat~)'.

the ()l'eetiuu 01 lhe Gtt'cl fulJowllcl c!Dsdy un top of the Her
t.ion 01 file ff\!soworJ;:. One det'l'ick wrts eit.hor t:rnployed in
upending tile frame bents n, b~ig. :~, whid! were HS"('mlJled
on tops uf the vile bents A below 01' el,l" WP.$ employed in
[IJa.cing the stringers. As soon us the »an,~1 o( fal"e;vorlc
had b(-~ll cDlllp]el.cd tllis C~T moy,,'{i bllCk VJ 1lit!l np and
pl"ce the st.eel ('[oor llearns and etringe.--s !1'·,'NEury to com·
plete> the pnueL In lllis ""1y the (,'re,'Unn of tho fal~ei\'(\rl{

<aJ.(! the creCUon of tho st.f'el 11pon it were CHerie,! on Tlro,e·

tieally slrnu!taneolisly.
The onrl posts on the end top chord se',itioa at 01)(, enri

were tJHo' la.sf. members of the tTlJS, to b~l l~nln(ltl a~ !J"I''!i(J1J~ly

desITibe<1. TiJ.is was due to l;ome rca.tUI'~S l)f ",:rnh~,. bloddng
showIJ ill Fig5. 7, Sand H, In Fig. S, in full ,ines :tt 13. is
sLIOI<ll an ~lUUinc of t1.le trllhS when sl1bjecle'.J to t11~ (]ead
lo'ad of it~ ()wn \·..eip;ht. In dot.t<:,rl lines at C is shc\rn to
an ex:\,~,;eratNl sCllJe an ontline of tills t:·uss \d.wn re(;'.illK
on the cRrnb~'r bJoddng, each paBel hr,iflg disrortt'd. as is

,shown ill dot/r.d lines, and to ,w exaggRratf'd "~(cafe at. D in
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~uch ~t wa.Il]}el' aD to fnal{<::, the \.1iagonul di3ttU1CC bless t,h.u-v

th" <ihgonnl djE,1.~.l.le" (, ll.nd less than t.he true fabricated
;BngtJl or the lIiBlllber wlJ.Jcil wHl be lOCitted In the diagollal
I), it i:?- t1• ~ll)Lljll\ l"natter to ~iv(~ each pauHl the shane shown

A uy tile'.1m·, oj' camber blDc1{ing, (1" the n"duuglo, the
:i!P nlid botwm of wbkb are formed by the j'oIl !.lnO bottom
dl()r(j~ rc~;".[;i'.i\'e-ly fmd the '~ides of which a \'(~ formed by
pO}'lS, ll.YI-To:\.Ii~~nl8 a !orn'vsidc{l Hgul'e c:.~(~h sJde of wl:dcll eOfl

"i,ts ,H: i.l g;iff oH;lllber but \\'hidl is hinged at the cornerS.
At: rll(: !0ngl"n ot thp. dJaguua.l clisLane8 LJ h3 iess th~u.l the
)~(,)llbl'f lli~l'lipying U:d.$ liOSjUOIl, by rler.n·.. asing the anJonnt
of C:jnJl~.:l' lJlod(.Ju;.1, the valle) at A l;UU be brought toward
a posiliriJl sllo'I'\! Ill' light lines E in whieh the disutUce
(~""t!Lr;r t.o Gt~!J~<:r of en,] pins (J.)) diagonal 1; is exaeily equal

to ";he di;,tance l"!I\t.cr to cOllter or enel Ilins Df tIle member
wilieh cCl;llpie:!l Uli;; lJositioJ: in tho ;'·'tllr,cllre. AllowlIl\<Je
i,~. of course, Inade 1'01' dib cOnd!t.iolls of sag, tnlI.1Def'ai.Uf(~,

(1,('", ,m(f(,,· wlJil'h tll" membet' is heing erected.

Thi~ ,,~e "r Lhe cmnber biocking permits makmg the UOCe8

A~~l'j' adj<lHulll'.nl.s so t.hnt all nJ0mbel', of the truss can be
l~r'~(:tCd ('"\t"'jJ1 rt1\" ('.:(;':i;l~g :=litle. If tlJt.~ (;BDtCl' sc~tiOl1 of tOl>

c];ord, Fig. '" is dwsen for tbe closil'!!; nl0.WOCr ,lny errol'
'Ji,'t\\w:: ,',t; Lli);tr'acccl length of the top chord a.nd the space
,ell [0 I' j, in i,lIe truss in amount equal to e would makc it
1ie""S~;lr,\' to alter the rlevation of truss by the amount d

l>'llli:.! tu t... X ie, Inlt. if the cne! post is (;!looerl Il.S a closing
g

member U,(, i (;tal a1n(l\mt oj' vcrticll.l movement l'eqllirc(i for

a siuliJal' Pf!'Ol' of ]ll\r) mnounl'. is sho\vn in li"i.~~. 8 to be !.:.....?~....5~
g

:11' ;llHHli :'.:.<; !:r ,h~' r[)n~g~~i~)g. All ndvuntagi:: i.1 ~l..lso obtn.,1n(~(1

Ul i''1ugl: : he pi}t 1.:()nlH;<:L1Gll hi ~idH~r I',II! Or. the cud l>,)sts
\\'hi('}J pfrm1Lt, ()f Ul(~ usc vi the lal'gp. fen'.e a.vailable l;'O!1l

:. iI,lo; ""t. uri I'('ll by a ram to tor()(~ the last. llH'mbor into
1'0['(1 ion. TIl~ sleel iresUe approneh Ilt tho wcst CDfl. toJ

which no fal.s0'NOl:k wns bUilt, -wa::; erected as follows:

:'5 tbe: lll'illgf "':IS (;n,,;(,~r1 (rom t.1I(' past towfl,nJ tlle west,
it \"·ns !1~~{,b~Srtry to t;arry the nlat!~l'ia! for tJ:a~ si.e(~l tr~sth~

'hl'ollgh the- 1.20·ft. spans. As I.lle llonals anrl iile tntnsvers{)
~)racing for thebe 5}Jtt.7lS liJlllle-d tIle ('1{~;.l.r hc.'ad t'oorn, it was

lll.lpo~::;ibj~\ to hl'tng- out (-olu.rnus for i.t.ll~ steel trest1e sus

pf'nrh'l1 from I.he lJoom of the dcrriek ClU, wii-iloLlt fouling
: 'I<' ,"l\llS\'(,'I'St~ lJ~~dng of the trusses. Two columns, thcre
fGl'e, ",me loaded on u fiat ca.r which wa.s pusheri oul ahead
at the (Ionic], ear to it point near tlw west enr! of span III,
J.tljoilJing the uestle ll.pproad-.. The columns were tben li;'tod
from t!'IC cal' by t.he derrick car boom, one column being
(llace(] (''lch side of the track rest'ing on tbe fioor beam~, as
there ",as suJfkl('nt l'Oom to stofe these in this position fot'
f>. few ho\\\'!'. PolIo ,vtng t.his, two panels of transverse brac
ing fol' olle 1Ji:)')[ anti laterals for one gird(,. spall WOI'O loaded
On a nat c:u' in lue swne mMJoer. pnshlld out and unloa,(led
on :.t. few tempDrary tim bel'S laid from the top flange of the
~tl'il\gers to the bottom ehonl or the i'russ, The lateral hrae
in~ for flne girder spun whieh had been placed on the sallie
c~.r \V iiiI tho transvorse bracin;; for the bents was unloH.ded
Ily l)(~illg InlH'e!y thrown from the eil.!' ont.o the track between
[lJ,~ r:,il", Tbo !l1(:Jl1bers t,eing light and eontalning no largB
j,rvjel:ling' (;\l~Sf:l plui'e:>, ih.:;r position between· the rails flid
!J0i. efff;.~(·t rtlf) c!r:aralH.:o for C1U'S Jlloving .QVPf tl1eul.

The flat eOJ' \\':LH then puU",d In the tieaT, the df;rriek car
l'f;tal'l\()d )l['(l pjehrd from its positiou Clle l~o)U!I1n, t.o thr, top
of ',':l1iel! ::.ad 'IJef;n rastel'J(~cl longitudinai ,nUl tnmsvcrse guS
liu,::;;, 'I'hf' d(:l'r!('1", cnl' U10Vert fOl'ward \"/i.tJl the eohnnlJ at

til,' end or tht l.lfJGm Oll the jJ{)j'tion of t!'j{) structnre alreadr
r:or~)pIHl)~I, U,,' 1r~ngtb of 1'111', boom, kO fl" p€nniltlng it t.o
IJl:t,'I; U.1l' f'0!lIlnJl a (ull span in <1tlvance of til!' ClJtllIl]elerl
IllJrtion or the ::tl'Ueltll'o. The renHtlnjng colu.rnn or the sarHe
i;(·nt 'W:'S plu('(f! i.n n. sLr.ni.1ar Jll,]rHlc:r a.llft the two upper
p~lI~d;:.; Dr t a:l.-:verse bracing \\"~';j'(-; pla~0~J by being ejz:rled
on!. Cfl 1 jl~~ l1ildn1 of the derrick (;(11' a.uel ~owe1'ed by rJ.1l11~el'

IHlr~ into p)rtrc

THE SUCCESSFUL LOCOMOTIVE MECHANICAL STOKER:
PENNSYLVANIA LINES WEST OF PITTSBURGH.

IraI' the past ten years or J)1(J1''' it bas boon gc\I1<,rally recog,.
nlzed tflat a 11le{~halih:21 stol.:cr for locoIJ.lotive1:\ wn.ti !..i(:'si.i'a»!e,
IweRllsl-' 0[ the in(;f(~'lsing (i(:wands I11:1(le on the stl'eUb>1:h
and ,;ndnl'iUlel~ of Gte flreman by nIH /,;rowing propOI'tJons of
the motiVe power, With the advellt of the Mn.llet locomotive,
what was Je.sIl'aiJle before, becDmes all ahsoluf.(; necessity, if this
type of pow.o!' Is to be used in road sen'Ice. 1<'01', as W!Ill
recently poinLed out in the R.ailway Age Gazette In 3. noto on
the .perfol'mnnce of the, Ma.llet.s on Ihe Eric Railroad, no
)lLlU\ftTJ being has the stl'l1ugth to fin) one of those lllaehiu.ca
OVaI' a long divisioll, iJ' it is wor);"d to capacity,

'Wlth this incentive ,t numb,"r of iJtokel's ha"e heen d.e
veloper! and put on the umrkel. Thoy bave Sll'G("'l0.ded ill
doing ihe rnflin thing fD)' which they were designed, that is,
nlClintai n the steanl pres~ure on a. rUll whero the engine was
worked with tho usnul trains and sp0cd», But they have
failcd, so far as any data tb~.t has becn made pUbl1(; indlcate,
in two other eS)ielitials oj' prime importance. They have not
('!lly failed to 81lOW arlY economy in comparison with hand
firing, but they have developed an excess of coal cousumptlon.
1'hcll. tllOy have failed to suppress smoke. In fact. Xl(J hand fir
ing wou.1d be permitted that could 1l0t do tile work wi ill less.

With these general conditionB and rc:snlts before him,
D, V. Crawford, generll.l 8uperintelllient of moLive power of the
Pennsylvania Lines W0st of Pittsburg', llltack<Ju. th'" llrcillem,
His first stcp was to analy2;e the conrUtians obtaining in haml
lll'ing. The coal Is spread or laid on the top of Uw iucan
doscent mass beneath, with the \'!'S11lt that the volatile gases
an, immediately driven oft', and a eloud of 'blacl, smoke is
emitted from the stade If the same systom is followed with (t

mecluwical stoker the trouble With smoke ill f,irnply exag
gerated. The Bla~hjue, not possessing the intelligence of the
man, will sImpty persist in scattering the CQu], fwd green coal
must \\()()es$:uily fali upon that which is still lW'gnited, in·
creasing ("he denBity of' the SmOl{0 and. HIe corresponding wast.e
of heat uUits in the unconsumed gaEL'S.

1t th('j'f~J:Ol'e gCt~HH:d cl~'~~irn,ble in the developnl~nt of n, new'
type or stolwr to ~o arrange the rlistrJlllltion 0'[ ttre eoal upon
the grall'S thnt this excessive devrlopmell[ of smoke, with the
resultant wa.ste of heat, woulri be avoided, In short, it was
plauued to have the stoker utlllze the contained heat of the
coal to t.he utmost and. to do thiS, it must work under practl
caliy smokeloss conditi()!H'.

In adrJiIJon to these tl1eoretiell.l or ehemlcal requirements.
as they ll1ighr. be Galled, it was deeided tbat the stoker mllst
do all of t!Hl work. from the tondc'\' to lbe firebox. Aud as
it was to do this, it WAf; laid down as an cssent!al requisite
tha.t it should lJe built in so as to form all ini.E·gl'al part of
UIE) locomotivo itsr-!C and !lot be a mere fLfJpendage that coald
be detached and thrown to the grollnd in elise of fallurc or
breakage; while flt the same time it ~,houlrl in no way ob·
struct 1.11-e regl.lJar fIr<>door, but the latter could he used at
once, as uSllal, in case hand firIng l)e(;J.me l1f'cesso.ry for any
reason.

Further, I.he d0ve!oprnent ot design llIUSt 1e su.ell tlw.t it can
be readily I1pplioO to e"isting locomotive eQuipWE\.1lt without
I'adieal and expellsivo changes, not only to 'facilitate the appU·
cation, but al;,o to obtain 1Illlneuillt.0. J'esults in C-!l$O U,,' t1ck;ign
m(~et~ the exactIng requirement.

Startlng in with the chemica] aspects or Lhe ['HSO, tile only
l.LVailable rncr,ns of (iistil1ing the 1,;:.,',(:;; [lnd ra,ising th(~ll1 to
tb, ignition tempera ,'ure lJefore they coald escn.pe Into the
tubes wa" l1iong the jiH08 oJ the unL1el'fr(j fltoker. This was
I). nwolntionary innov;Jt.ion, but as it offered t]Jl'~ s\lrest solu
tion of the smoke dHI"tc:llty as ,ve1I as gi ving ptoP...l.ise of eeo·
nomh'aJ r<;~\1Ji.s. It "'rtf; c!Jo(i;en and \\'Ol'l{ started ll!c,ng these
Ilne8,

The probh'lTI as Ia.id out, trH'l1, W<lS to pror1uce a mecha.nIcal
L,:t·nkj~l' t~!at ~1l()111d mnintnin t.he d0.sirecl stearn i)T('S-Sllre un.f1er


