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PREFACE 

~
N THE last fcw ~'cal's there has becil a phcllom cnal incl'casc ill tonnag(' 

1 haul cd on A l11crican railways, neccssitating i hc pl1rchase of morc ane! 
better cngines and CH I'''; of largcr capacit,\' , f'C[ uipP l'd 1"ith the bcst "afdy 
dcyiccs, EuormOll:-; SUlll" hay c hc('n ('xpended in taking out cu n 'cs , cu tting 

dm\'n graclcs, la~'illg add irional main trac;ks,puttillg in n('\1' "id illg,.; alld Jll'oyiding 
ill)prond tCl'mi nal faei ii( it's , nut, notwit hstandillg nil these impl'OYcl11ents, 
many line::; find it impossible to handil' theil' busincs,.; \\'it,ll sufficicn t di spatch to 
avoid congestion, This fact has kd man 1' prog l'cssil'(' Americall rail\l'a,\' man
age rs to rcaliz(' that if the\' a r(' to sec11I,(' t h(' hcst and lilost ('conolllical I'cturns 
fro m the g l'('nt cxpcllclit ul'('s made for motiye pmn' r, cal' c<juipIlH'll t alld trHcks, 
sui tablc means must be pl'm'idclI to enable t heir t rain s to mOH' \\'ith a minimum 
of delays and a maximum of safety; and t hi s can on ly be I'('alized \\,11('11 train 
orders a re supplanted by an up-tn-elate block ,,\ 'flt('1l1 alld hand o)Pratcd 
switches by a modern Systelll of intl,rl ockillg, 

The H'I',\' higlle~t d('\'l'loj)lllent of th (' ar t of lOignaling has been I'eached in 
thi:-; countn' but no Anwl'ieHn raih\' a\ ' i" l1('nrh' so t hol'Oughly eq uipped "'ith 
signaling as i~ t he a\'erag<' j';nglish lin (', 

This lack of signal eCj llipnll'nt "'ill 1)(' bettN con l]lrelwnded aft er l'ollsider
ing some simplE' sta tistics , 

The first intcrlocking plant ill s tallc'd on tIl(' London and :\ orth\\'('sten1 
l{aihyay was put in s(,l'I'ice in lS.59 ; fO lll't('ell Ycal'" lat(' I', in l R7::l, there \\,('],p 

in use on t ha t linc alone, 1 :3,000 !c\'(' rs, At the salll(' date th('l'c was !lot a 
single intc rlo('king plant ill lise in th(' L'nited :-I(ate;-;, the fir"t plant in this 
count ry haying beell install ed in the y('ar l R7-b h\' \k:-srs, T ouC'\' alld Buch
anan at Spuyt('n DlIyyil J ll e" in ~e\\' York Cih' , 

At the p resent time t!trre are in usc on the l S00 Illiles of line of the London 
ane! Northwestern Raill\'a,\' approximate),\' 3G, OO() intc> ri oC'ked 1('H'rs, o r an a\'er
age of about 20 len']'s per Illilc of line, \\h('l'eas therc al'e onh' abollt .JO,O()() in use 
on all lines of thei'nitecl Sta i<'s, or , approxililately one leH'r to fi\' r miles of 
line, or about one per cent of the Humhel' of k\'(' l's pe l' mile uscd OJ] t)1(' London 
and ~ol'th\\'estern Raihnty , 

When it is remembered that pl'obabh' 1l1()1'(~ t han on(' half of t he interlocked 
levers in u e in t his countr\' are at g],ade crossings, leavi ng fC1\'e]' than 20,000 
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levers used for station, yard and tel'lllinal \\"(lrk, whereas practically the entire 
36,000 on the L. &. N. W. arc used for s lI ch \lork alone. it ,,·ill be recognized 
that American raihyays a rc in general yer~' pood.l· lH"oyided II'ith Illodern 
signal appliances. In fact. there is probnbh' to-day not a single Alllcrican 
rail\\"a.'· thnt i:-; lIcarly so thoroughh' equippcd as the London alId )Jol'thwcstern 
\yas i\I"('nt.'·-sc\'cn years ago, though as might be expected, thc d('I'ices in use 
on Ameri can lines haying properlY organized signal departments, capable of 
llIaking suitable specifications, compare fayorabh· \yith the best in US(' Oil Emo
pean lincs and, in numerous instances, large pO\ycr plantR arc in lISC \Ihich 
arc superior to anything ever deyised abroacl. 

There call he no question as to the inability of most of our I'aihrays to 
Illoye thcir trains ,,·ith proper safety and dispatch during tinles when traffic is 
heay)"; no competent raihyay operating offic('r doubt:-; that proper s.l·stems of 
signaling would greatly aid in the safe r and more rapid mOI"('mt'nt of trains 
and, while there arc probably few Amcrican raihl·a~ ' mt'n II·ho recogni7-e flllly how 
very far behind the best European lines Olll' lim's art' in respect to the cOll1plete
lI('SS of tlwil' Rignal equiplllt'nt, this is becoming better ullderstood e\'('r)' year 
and there is l'f'af'on to belieyf' that our most pro~ressi\'c lines \I·ill not 111uch 
longer COli tinue to lin lit t he applications of intcrlockillg to the prot('etioll of 
grade crossings with here and there a junction or yard plant. 

Such being t he case, it is probable that more signaling lI·ill be dOJle in the 
near future than has e\'er before bccn clone in this country and AlI1erican 
railway llIanagers \rill therefore find it greatly to their mh'antagt' to i!:ive 
f;eriolls con"ide ration to thc deterlllination of "hat f;\'st('nl of interlockillg they 
can best Wi(' . 

The eariieRt system employed and that ill mo"t gencrallise at thi" tilllt' is the 
so called " Illechanical intt'rlocking " ill Irhich til(' sll'itches or sigJlals art' 
manually worked by means of intcrlocked I('\'(>rs connected \I·ith thelll b.l· pipe 
or Iri rc' lilies. 

'When propcrly installed, this ;';\'Sklll ha:-; gi\'('[) :-;ati,,;fadu\'\ r(,~lIlts; bllt , 
. Illlfortlinatl'l.l', ill the effort of railway IIICII to ,,('ClIn' cheap appliances and ill 
the stress of COIlI)H't it ion betlwen the \'ariou:-; IItnllufarturer;.; of signaling 
clevices, a i!:I'('at Illall\' of til(' indallatiollR llIade ill thi" countn' aI'(' \'('1'\' illlper
fect and lIn:-;a['('. 

Experience ha" "holl'n that. ill order to s('cure a reasonable dt'gree of 
safety, it is aiJsolutely esscntial that tht' foll(l\\'ing rt'quirelllcnts be IlIet:-

All dcraib. 1I1()\'ulJle point frogs, locks, s\litclws alld hOIIl(' signal,.; ~h01t1Ll 
be II'orkeel b,I' pipe; JlO sigllal "h()lIld 1)(' II'orked h.l· a single \rire: all pipe and 
wire lines shou ld be alltomatically l'ollqwnsated; all derails, 1I\()\'able point 
frogs ancl facing poillt s\I' itches Rhould be prm'ided I\'it.h cluplex facing point 
locks ; all crallk::; and pipe cOlllpellsators sholllJ be fixed on strong foundations 
set in best q lIality concrl'te; no facing point sll·i tch IIIOI'l' than 600 feet from the 
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to\\('r "hould hr takcll into thc SyStCIII; llO leycr ::;hould ,hr oH'rloadedjby put
ting on it such a l1111nh('1' of s\yitchcs and hal's as to »r('Y('nt a man of aycrage 
strength from t hrmring it \\'it h onc hand, 

'''hcre t hesp and othcr p1'O])cr spccification!') hayc bC(,1I follmycd, fair 
1'CSlllt" haY(' becn obtaincd, though it has long bccn r(,cognizer! h~' Amcrican rail
\\'ay olwrating official;.; that this :-;\'::;tCIIi has inhen'lIt defects t hat rcnder it, 
llndcl' cNtaill condit,ion,;, ullsafe, For exa lllpk, in thc ('Ycnt of t lw b rcakage of 
a pipc ()I' \\'ir(' opcrating a :-;ignal, thcr(' can bc no absolute as,mrancc that such 
brcakagc \rill bc kliOlI'l1 by thc IcYcl'man or that :-;uch ::;ignal \rill OCC11P,\' a 
position COlT('Spondillg \\'ith t hat of its kHI' or that it will not ilHlicate"line 
dear" whrll , its ]('YCI' being norm al, another alld oppo"i llg signal is Ret at "line 
clear, " 

The fatiguc ill('id('nl, to \\'ol'killg l1]('chanieal l('\'c l'::; is YCl'y great so 
that it is freq1wntl,\' 11('Cl',;"ar,\' to l'lliploy t.h rec eight hOlll' levermen for a 
cO lliparati\'C'I,\' sllIall plallt ,,'hC'n' t he nllllllwl' of Icy('1' 1I10\'('n1('lIts is considcr
able ; if the plallt i::; YCI',\ ' largc, it i::; sOIllC't ill l('S l1('l'('SSHI'Y to eillplm' as IIlany as 
eight 111('11 on rach of thl'('(' shift,;, 

:'IIon'oycl', 11l1c! CI' ('('I'tai11 cO!lditioll:-; it is Y('I'\' eostl\' to opcrate such a 
::;,\'::;teli i. For ('x<lIliple , ill cas('s \\'11(' 1'(' the di:-;tan ee hct\\'cc!1 the extrel11(' 
R\\'i tchcs to 1)(' opcrated i:-; O\CI' ] ,GOO I'(,l't, it i", g('lIcrall,\' ll('Cl's~a r\ ' to pro\'idc 
t\\'o 11 1(' (, hall [ea l interlocking to\I'(' rs, ('ach \Iit h it" oll'n c;ct of ky('1'11 I('n, as it is 
neithcr ,.;af(, nor practi('abl(' to II'Ol'k slieh s\\'itclw,.; fl'Olli Oll(' tOIl'('!'. It i,.; 
interest illg- to !lute ill this tonnectioJl t hat under the 1':lIgli::;h Board of Trade 
l'Pquirclllrnts, \\'hich an' "'i,;cll' dra\\'J1 a nd rigidl y en forccd, 110 facing poillt 
8\\'itch IlIa,\' be operated at a distallC'l' C'xceeding 5+0 feet frOlIi the t(mel'. 
Even at this distancc it is co nsidcred t li at Ol'dinan' pipe lincs a l'(, not suffi
ciently ::; tl'O!1g or safe <lnd Iliany Engli sh lillcs 1101\' rmp loy a ste('[ ('hanncl 
section , C'1I1 to IS-foot lrngt hs and jointrd hy llIeallS of fj"ll pl ate,; ,;('cu red b~' 

~ix f' bulb, this ('flll,;trlldioll ac!llIitting of I'cady dde'ct iOIl of rod,; \\'('ukcned by 
eorl'()sion alld of t heir eet,.;,\' ]'('1I10yal. 

In ol'dcl' to ,()\'ercollIC' thcsc a lld other di::;adnllltages inherent ill systc lll s 
of llIechalli ca l interlocking, tIl(' "P1H'ulllatic systcill " was dc\'i::;ecl bY l\fr. 
(~eorgc '\\'(,,;tingliouse, JI'" tli(' first \\'orking install ation ha\'ing bC'('n madc at 
the cros::;i ng of t Il(' l', and R, and L, \ ' , Raih\'ays, II cal' HOlllld Broo k , X, .J " in 

I8S t 
At, t he pre,.;cnt t im l' h\'o yarictie:::; of this :,;\'stCIIi a re ill lIS(' ,OII(' , popularly 

kllO\\,l1 at:; thc Ii c1cetro-pnelllllatic," in \\'hich ail' ('oilipresscd to a \\'orking 
pressure of a h01lt GO pounds is l'lllplo\'l'd for nloying ';\\'iteill's alld signa l ~ alld in 
\I'hich the release loeking- is effccted b,\ ' ('[cc-tro-Ill agnetie llIcan::; ; a nd thc otlwr, 
popularly kno\\'Jl a::; the .( low presslII'(, plleullIatic," ill ,,'hich air at a prc::;t:;ure of 
about 20 pOllnds is used for operation a lld ill which comp n'sscd a ir effects the 
l'l' lease lock i ng, 
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SOllll' of the ach-antagcs claim cd for this s,'stcm arc a,.; follO\I's:-
Thc abi lit~, to o]wrate sll'itches and signals at an~' desin'd dist an cc fro ln the 

cabi n: that switches are actually rcquired to bc moy('d and seemdy locked in 
the propel' position beforc a signal governing traffil' m-er thclll ean be cll'urcd; 
that. cach signal , \d1<-'n cleared. alltol1laticalh' locks tlw lCI'('I' operating it in 
such manner as t o pn'Yen t tIll' rel ease of tpYl'rS ('olltroliing conflicting "ignals and 
switches. until such signal has bcen again placed completely at danger. thus 
effl'ctuall~' pl'oyiding against the ::;inlld tanl'OliS displa,- of tim conflicting clear 
signals: that, there lll'ing 110 mo"ing parts Ill'hl"l'rn cahill and sll'itches and 
signab . \\'(';11' of mechanism, lost motion and till' tl'()uhlc~ollll' all(l dallgrrous 
effect,.; of l'xpansioll and eontraction of nwchanicall,l' opcrat('d pipe::; and II'ires 
arc all dililinatecl ; that nHleh less room is required for lrad01lt connections 
than in a mechanical plant and nllich yaluable spa Cl' is thereh,' saH'd; that 
cabins of nl1l ch sllI alier alld lighter design arc u';l'll: that the opcration of the 
maehine n'lfuires so little ph~'sieal ('xertioll that OIlC lllan can do the II'ork that 
would ill a lIl cc lianieal plan t requirc th rcc or foul'. 

There can he no douht that bot h Yarieti('s of the pnclllllatie system arc far 
better adaptcd for the II'orking of large plants than the mcchanical as both 
largely fulfill t he elaims abol-e referred to, 

It i::;, hOlI'e\'er, found that in the eiectl'O-pllculliati c S\'st(, lII a emss hetlyecn 
the release lockillg (cOtll nHlllly kliOll'n as " indication ") \yire a nd tlw COlll11l01l 
return Il'irc (or grmllld ) . Iyill han' thc sa lliC effect a,; Il'oldd til(' cio"ing of thc in
dication eireuit in t lll' proper llIallner, thus gil'ing a fa l"e illdication. Il'hieh in 
yic'II' of the faet that the "afdl' of allY ])O\I'el' ill terlockin~ deprllds upon the 
TcliaiJ ili t,- of it s indication,.;. is highly obj('etionable, 1t is also found that 
\1'herE' the indicat ion i,; giYcll hy IlIl'Hns of cOIllJ)ressed ail' the I'l'icase locking is 
often effected Yc'n' ,,1011'l\' in eUSl'" 11·I!Nl' ';1I'itc:hl':; or :; ign ab arc loeated a\ a 
consicle rahJe dista llcC' frolll the tOIl'er alld thi" , ,It a h\l"~' plant. is abo Y(' r,\ ob
jeetionablc, 

AnothC'r di"adnl llt1l,ge of t he lOll' pre"=, lll'(' PIl('UIliatic =,ystelll is that if a 
sl\'itch , llH'l'tillg am CliJstrudiun . fails to COlllpll't(' it:-; nlOI'l'lll('nt and to gin' 
indication , it is nec'cN';lry either fo r a repairlil an to go in llllediately to tlil' !"lIitch 
anci opl'rate it by hand or for the kn'l'lItan to force th e indicatioll, II'hieh i", 
often done and is Cyidl'lIt ly dall~('r() ll :-;, Thus , in one "ty lc of the ]lllCUlliatic 
SyStC'lll the re is the ddect du(' to po:-;sihilit~, of fnbe imlieation and in the othcl' 
the del'eet dul' to slOl\' indication and to illahilit\' to !,('H'r"e a "Iyitch Ililich has 
not fully cOllipleted its IllOITlllcnt, :::lOlliC other di"ndnllltage,; of t1w pnl'u
matic s,l'stellis a re as fo IlOlY:;i:-

Lia bility to freezing of pipes and \'al\'l's in cxtrcmc colli wcather; high cost 
of fUl'IIish ing power; danger of th mll'ing ncar sll-i t chcs llllclcr trai ns IdlCn, 
olring to extreme cokl weather, it is neecs,.;ary to maintain higher than 1101'Inal 
p!'C's,;ul'es in oniPr to be able to wo rk SII'i tchl'i' fartlll'~ t from ("(JIll'!'; high eo,.;t of 
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maintl' llance O\\"ing to rapid d0terioraLioll of iron pipc Jilll'S pla (,0d 1I1HIPrgrolllld 
and subj('cted to action of yarious salts and alkali0s fOllnd ill "oil and to 
elcctrol~,t ic action [rolll d0ctrir raih\'ay and lighting circlIit ;;; difficlllt\, ant] cost 
of locai ing leaks alld hr0ab in pip0 litws under grolllld ; l':drell}('I~' high co;;t· of 
in;;ta lling and operatillg llH'di\ll1l si;wd and small plants or a slllallllllllllwl' of 
s\\"itcll('~ ()l' signnls locat0d at a cOll si derable di~ta n ce frOlIl t Il(' to\\"pr ill a large 
plant, 

T o oyc'rcoln e these alld other objectionabl 0 features of thc PII0111l1a tic 
Systelll, the' Electric ' ~y:;tel1l \\'as de\·i:;l'd, 

This s~'stem , thc invention of Mr. John D, Ta\·lor of Chilli cothe, Ohio. was 
first in;;tallcd L.\' him on the B. l\ O. S, W, l{\'. at East.\' orwood, ncar Cimill
nati, Ohio, in 18D1: ill 18\):) cl'l'taill ill1jJ]'O\'l'lllents were introduccd by him in 
thc IIldhods of giying indi(:ations, the installation remaining otlwr\\'i sp as 
originally l1lade . For somc Y0;trS aftN 189:), 0111\' a few sl1lall installatiolli'i 
'were made hy fir!'. Ta.dor OI\' ing to la ck of i-;lIfficicnt capital to d0yelop his in
ycnt ions 0 11 a la rge :-calt' but in :\1<1\' , H)()O, the Ta,dor f-lignal COlllpam' \nli'i 
organiz0d in Buffalo , T\, Y .. aml i'iillc(' that. t illle' a grcat lll!1nher of installations, 
yar\'ing ill size frol1l t lw equi\'alent of 6 to 225 lllcchanical 10\'crs , ha\'e bC'en 
made 011 iln]lortani lin C's of millnl\" ill the Lnitcd States and Europc, 

III the T:l\·lor 010ctri c S\'st0111, c;\I'itrhc:-; alld signal ::; are o]lcrat0d b~' 1110;(n:; 
of elect riC' motor,.:, til(' ('\\I,[,0nt for thesC' 1ll0torS beillg flll'nished g('lwrall\' h,\' a 
sto ral"c battcn', rharged from a. dn1alllo (li'in']] h \· all f' lc('trie IIlOtor or I"as 
engine. Thc releClf'c lockillg is effectcd b\, an d('dro-Illaglwtir d('yice placed 
under 0ach intC'ri(wkiltg lcycr and a ctuated by a dnlamic CUtT(']]t fU l'llishcd by 
thc ;,;\I,itch or s ignal Illotor controll ed b.\' s uch lever. v'hen and only when a 
switch f{(ls 1I101'('d to a posilion corresponding wilh thai 0/ tlie lel'Cl" (lnd is volt 
locked 111 Ihal positioll 01' l1'hell ({ signcd ({nn has lIlol'cd 10 its fllll dallgel' posilioll, 
Crosf'cs bct\\'ecn all inciiration \I·ire alld C()llllllOn l"eilll'l1 \I' ire (or 1"1"0\111(1 ) or 
allY otlwr \yirp of t h0 s,\'stelll, can at \\'orst ollh' pl"C'\,C'llt ill(' I"i\'illg or indication 
and ca ll1lot h,\' an~' possibility l"Ps ,J1 t ill tlw gi\'ing of a fals0 clear indication 
as can occu r ill other i'i,\' i'itell1s 0mplO\'ing electro-magnetic indicati()ll s,.\brc
oycr, in thi s S\ 'stCIll, indications arc giycn instrmtancollsly upon completioll of 
locking of s \\"itch or of nlOyellwnt of signal to its stop positioll, irrespccti\'e of 
the distal1rc of ;'; \I('h ;;\yitch or s ignal frOIll the tOWl'l', th\ls effecting a great 
saying ill the till1c ]"('C/llired hy any "ystcl11 \Ising pnelllllati(: illdicatiolls , to set \l]) 

a rO\lte, 
If, \\"hen a s\I'itch is thrmnl , it faib to conlpl(,te its 1I100'fJIllcnt owing to 

some obstmetiOlt bct\l'C'en poillt and stock rail , or fo]' allY causc \\'hat0yer, t he 
switch can be restored by the IpYcl'nlan to its original position and another 
effort can be I1lnde to perform t he dcsi red mov(,llIen t, ofttim es t h\ls avoi dillg 
the necessity, so frcquently met ,,'it h in t he 101\' prC'ss llre pneumatic syst em, 
of sending a man ou t to throw the i'iwitch by hand or of forcing the in diea tio l1 , 
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The elecrtic is t he only power system that can be satisfactorily employed 
for the operation of plants having a small number of switches and signals. It 
is in service where as few as six working levers are employed and is perfectly 
adapted for use at all junctions, crossings, drawbridges, tunnels, stations, 
yards, passing sidings, etc ., where the distance between extreme switches or 
signals is greater than can be safely covered with a mechanical plant, even 
though there be only a very few signals and switches to be operated. For 
example, consider the two following diagrams, the first one showing arrange
ment of passing sidings on a single track and the other, on a double track line:-

r----,000'," 1000'- . - -----::----- - - IOOO·TO 1000'-- -~ 

? L-I ---~ .Ii 
I l-l __ =s:_---"""-'-. ____ _ 

~. -_. - IOOO'n1000'-· --,! 

i~ 

On a few of the best signaled American railways the switches and signals 
immediately adjacent to the station A or B, would be worked bya mechanical 
interlocking plant, but owing to the great cost of operating an addition mechan
ical interlocking plant at each of the extreme switches and the prohib
itive cost of putting in a pneumatic power system by which all the switches 
and signals couldbe worked from the station, the inlet switches al:e left to be 
worked by the trainmen, necessitating the stopping of their trains; and if, as 
sometimes happens, such stoppage occurs on a bad grade, heavy 
trains may break in two in starting up. Every practical railway man will at 
once recognize the tremendous advantage that would be gained if these 
extreme switches, together with their proper signals, could be safely and eco
nomically worked from the station, thereby enabling t rains to pass onto and 
out of passing sidings at speed and in absolute safety. With the Taylor electric 
system this can be effected at a relatively small cost, and, in conj unction with 
a system of automatic, electric, track circuit block signals in use on the open 
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road, where there are no switches, this forms the ideal lock a!ld block system 
and one, which we believe is destined to replace all others both in this country 
and in Europe. 

In the electric system, the ~ost of producing power for the operation of 
switches and signals rarely or never exceeds one per cent of the cost in any 
other power system doing an equal amount of work. For example, if in a 
System using compressed air, the cost of coal and services of men employed in 
running power plant is $400.00 per month, the total cost of producing power 
for an electric plant doing precisely the same work, will rarely or never exceed 
four dollars monthly. 

;/ In this connection it will be interesting to note that at the South Engle-
wood Taylor interlocking plant on the C. R. 1. & P. R. R. where the average 
daily number of switches moved and signals cleared is 2250, the consumption 
of gasoline for running engine for charging storage batte~ies, was 68 gallons in 
86 days, or one gallon for 2845 switch and signal operations. At 16th and 
Clark Sts., Chicago, Taylor interlocking plant at the crossing of the St. Charles 
Air Line with the C. R. 1. & P. and L. S. & M. S. Rys., where the movement 
exceeds 600 trains daily, the consumption of gasoline during 153 days was 222. 
gallons for 642,600 switch and signal movements or 2894 per gallon or about 
326 movements for one cent for power. 

The cost of maintenance and renewals in an electric plant is only a small 
percentage of the cost in any other power plant. This can be readily understood 
from the fact that more feet of electrical conductors are employed in the electro
pneumatic system than are used in the Taylor system and there ' are all the 
pneumatic pipes; and, in the low pressure pneumatic system, more feet of iron 
pipe are used than feet of electric conductors in the Taylor system and anyone 
having experience with the rapid deterioration of iron pipes placed in the 
soils found about railways and subject to electrolysis, will have no difficulty 
in understanding how much shorter lived these underground pipes will be than 
well insulated copper wires placed in a suitable conduit above ground. Nor 
is it hard to understand how much more difficult and costly it will be to make 
repairs to such pipe placed several feet underground than it will be to repair a 
break or leak in a wire placed in a suitable conduit above ground. 

In this connection, it is interesting to note that tjle B. & O. S. W. R. R. 
which was the first to install the Taylor system has found it far cheaper to main
tain than an ordinary mechanical plant and this is riarticularly true where, 
through change in grade or alignment of tl;acks, any changes are required in the 
interlocking plant, such changes being many times more costly in any other 
system than in the Taylor electric. Moreover with the improved devices and 
methods of installation now used in this system,a far better showing will be made. 

The operation of the electric system is absolutely unaffected by change in 
temperature, whereas pneumatic systems sometimes experience serious difficul-
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ties owing to condensation and freezing of moisture contained in the compressed 
air, by which the mechanism becomes clogged and its working prevented. 

Even where the working is not absolutely prevented under these con
ditions, it frequently becomes necessary to raise the pressure so high in order 
to compensate for losses in pressure at distant switches, t hat there is danger 
of throwing near switches under train, in case leverman makes an im
proper movement at such a time, as it is certain that as generally installed, 
detector bar connections are not sufficiently strong to resist any considerable 
increase above the normal working pressure in a pneumatic plant. It is t here
fore doubtful whether, during extreme cold weather, it is ever safe to attempt 
to work from one pneumatic machine, switches and signals located so far from 
the tower as to require any increase over normal working pressure. Unques
tionably t he safer practice, at such t imes, is to temporarily abandon t he work
ing of such switches and signals, as is often done, though t his of course 
causes much troublesome delay and expense. 

In the electric system no such condition exists, as t he' electric pressure' is 
exactly the same on the switch or signal motor located at a distance of five 
thousand feet as on one located five hundred from t he tower; moreover, the 
system is so arranged that the throwing of a switch lever while train is over the 
switch would cause t he blowing of a fuse on the machine, t hereby opening the 
circuit. 

In the foregoing statement no effort has been made to describe in detail 
the appliances and circuits employed in t he Taylor electric system of interlock-

. ing; our obj ect has been solely to point out the need of signal equipment on 
American railways and to state, without prejudice, the principal merits and 
defects of the several interlocking systems at present employed in order to aid 
such railway officials as have not had opportunity to acquaint themselves wit h 
the facts above set forth, to make an intelligent comparison between such 
systems. 

The Taylor electric system is in the fullest accord with modern engineer
ing practice which has shown, after years of experiment, t hat t ransmission of 
power to a distance can be more satisfactorily accomplished by means of elec
tricity than by any other agency and, while there is no reason to doubt that this 
system will be improved in the future as in the past, we feel warranted in 
claiming at the present t ime that it represents the very highest development 
of the art of signaling, embodying features of safety, economy and general 
applicability not possessed by any other system in use in this country or abroad. 

In the following pages will be found detailed descript ions of the principal 
circuits and appliances employed by the Taylor Signal Company and we shall 
be pleased, upon request, to furnish any additional information desired by 
railway officials upon this subj ect. 

TAYLOR SIGNAL (JOMPANY. 
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OPERA TION OF THE T AYLOR ELECTRIC INTER
LOCKING SYSTEM 

The essential working parts of a Taylor Interlocking Plant consist of the 
following: 

I-A Storage Battery or other source of electrical energy . 
2-An Interlocking Machine, in which mechanically interlocked levers are 

suitably connected with the circuit controllers of t he various switches and 
signals and are provided with electro-magnetic indication devices. 

3- Insulated Wires for conducting current from circuit controllers of 
interlocking machine to t he motors of the various switches and signals. 

4-Switch and Signal Motors (or Solenoids), provided with suitable means 
for automatically opening operating circuit immediately after switch or signal 
has performed its proper movement and is locked in position and provided with 
suitable means for automatically closing indication circuit at the same time. 

5-The various Signals an::! Switches to be operated. 
Insert B shows a switch, a two arm home signal, a distant signal, a dwarf 

signal; and in diagramatic fo rm, are shown the battery, interlocking machine, 
circuit controllers, indicating mechanism, wiring, switch and signal motors 
etc., required for the working of this switch and of these signals by the 
Taylor system. 

The following description is designed to give complete information as to the 
functions of and relations existing between, the various devices employed in 
this system and particularly as to the controlling and indicating circuits:-

INTERLOCKING MACHINE 

Each lever of the interlocking machine is provided with a cam slot by 
means of which intermittent motion is transmitted to the corresponding tappet 
bar. Interlocking between t he several levers is effected by these tappet bars 
and by cross locking in the usual manner. The circuit controllers consist essen
tially of brushes supported on fixed blocks 'of insulating material and contact 
strips carried on movable blocks of insulating material connected to the levers. 

During the first part of its travel, a lever moves the tappet bar through 
one half its stroke by means of the cam slot. During this part of the move
ment no change is made in the electrical connections as the contact pieces slide 
along t he same brushes. This movement effects the preliminary locking of 
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routes conflicting with the new position of the lever. The middle part of the 
travel of the lever carries the contact pieces from brushes at one end of the con
troller to brushes at the other end. During this part of the travel the tappet 
bar remains stationary and the lever is stopped at this point by the latch L, 
where it is held until released by the indication magnet 1. After release the 
lever can complete its travel. During this final movement the electrical con
nections remain as last formed and the tappet bar is moved the remainder of its 
stroke, releasing other levers not conflicting with the new position of the lever 
moved. 

The switch movement is controlled by means of two wires in addition to 
t he main common wire and the indication currents which are generated by the 
switch motor itself are transmitted through the same wires an::l an indication 
common. In one position of the lever one of these wires is the control wire and 
the other the indication wire. In the other position of the lever these concli
tions are reversed; that is, the wire which was before the control wire is now 
the indication wire and the indication wire becomes the control wire. Each of 
th~se wires is connected to two brushes in the circuit controller, one brush at 
each end. In one position of the lever one of these wires is connected to the posi
tive end of the battery through the coils of the safety magnet S and operating 
bus bar, and the other wire is connected to the indication common through the 
coils of the indication magnet I and the indication bus bar. In the other posi
tion the connections are transpose::l . 

SWITCH MOVEMENT 

The switch movement is also controlled by a pole changing switch P, lo
cated at the switch. This pole changer is .shifted automatically by the lock 
bolt in the last part of its movement and after it has passed entirely through 
the lock rod , connection being made between the movable part of the pole 
changer and the lock bolt by mechanism represented by the rod r, in the dia
gram. The pole changer consists essentially of two movable contacts and 
eight fixed contact points. Each armature terminal is connected to two of the 
fixed contact points. One field terminal is connectei to two other fixei con
tact points and ea.ch control wire is connected to one of the two remaining fixed 
contact points. The other terminal of the field coils is connected to the main 
common. The connections are such that in one position of the pole changer, 
terminal a, of the armature is connected to one of the control wires and ter
minal b is connected to the field coils; in the other position, terminal b is con
nected to the other control wire an:! terminal a to the field coils. 

In the diagram the functions are shown in the" normal" position. In 
this position the switch normal control wire is connected to battery, but no cur
rent flows because it is disconnected at the pole changing switch. If the lever 
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3 is reversed,the reverse control wire is put in connection with battery and a cur
rent flows from positive side of battery, through contact K, operating bus bar, 
fuse wire f3 , safety magnet, circuit controller contacts 6 and 8, the reverse con
trol wire, pole changer contacts 16 and 15, switch motor armature, pole changer 
contacts 11 and 12, the field coils to the main common return and back to bat
tery. The current continues until the rail switch has completed its movement 
and is locked when the lock bolt shifts_the pole changer, from contacts 15-16 to 
contacts 13-14 and from contacts 11-12 to contacts 9-10, disconnecting the re
verse control wire from the armature, connecting the terminal a instead of b 
with the field coils and connecting the terminal b with the reverse indication wire. 

An electric motor when driven by a current tends to develop an electro
motive force in opposition to the driving electro-motive fmce. After the 
driving current is cut off, the armature continues to rotate from acquired mo
mentum and continues to develop this counter electro-motive force. The new 
connections made by the pole changer as above described are such that the cur
rent so developed leaves the armature at terminal a, passes through the field 
coils in the same direction as the driving current flowed, thus maintaining their 
magnetization, throLlgh the main common to the indication common, through 
the indication common, magnetic cut out H, switch J, indication bus bar, 
indication magnet 1 3, circuit controller contacts 4 and 2, reverse indication 
wire, pole changer contacts 10 and 9 to the terminal b of the armature, there
by energizing indication magnet 13 , which effects the release of locking on 
lever 3 in the following manner: -

Before in::lication current passes through in:lication magnet 13 , latch 
L3 is in a position horizontal with lever 3 an:l is held in this position by the 
dog p3 which thus prevents the completion of the stroke of lever 3, because 
the projection Q3 , engages with a similar projection on the end of L3 . 

When indication magnet 13 is energized, its armature T3 is attracted, 
forcing upward a plunger which strikes dog p 3 in such manner as to throw it 
from under latch L3 permitting the latch to drop and the stroke of lever to be 
completed. 

From the above it will be seen that to cause the indication current to flow 
through the indication magnet 13, requires the fulfillment of three conditions: 
First, the driving current must be cut off; second, the indication wire lnust be 
put into connection with the armature, and third, the connections between the 
armature and fields must be reversed. The first of these might be caused by a 
broken wire; the second by crossed wires; the third would require two breaks 
and two crosses just right. The three together require pre-arranged mechanism 
and ' movements which would be impossible of accidental creation. 

While a switch is being moved a cross between the normal and reverse 
wires would send current from the battery back through the indication magnet, 
but a false indication is prevented in the following manner: 
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A safety magnet S, is placed beneath the indication magnet IS and the 
indication armature rests normally on the poles of the safety magnet. All cur
rent that flmys from the battery to the control wires must pass through this 
saft'ty magnet. In the case of a cross between the two wires, the whole current, 
both that flowing out through the switch motor and that flowing back through 
the indication magnet must pass through the safety coils so that if the whole 
current came back through the indication magnet, the current in this magnet 
could not exceed the current in the safety magnet; and since the armature rests 
on thc safety magnet and is a quarter of an inch away from the indication mag
net, the indication magnet cannot lift the armature. A break at the same time 
in any of the wires concerned, even in the safety coils themselves, would cut off 
the ClUTent since they are in series. 

Putting the lever 3 back normal connects the normal control wire with bat
tery through the safety magnet S. This sends a current through the switch 
motor entering the armature at b and leaving at a, that is, in reverse direction 
to that scnt through it in reversing the switch, but the current flows through 
the fields in the same direction as before. The armature rotation is conse
quently reversed and the switch rail is moved back to its normal position. At 
the end of the movement the pole changer P, is shifted back to the position 
shown in diagram and the indication current is generated as before. It, how
ever, leaves by the terminal b and returns to the terminal a through the normal 
indication wire which, before was the reverse control wire. All currents flow 
in the field coils in the same direction. 

The pole changer P, besides being operated automatically by the lock bolt 
in the final part of its movement is, during all the intervening time, under con
trol of the lever by means of the magnets M and M'. The magnet M, has one 
terminal connected to the normal control wire and the other to the main com
mon wire. The magnet M/, has one terminal connected to the reverse control 
wire and the other to the main comnwn wire. When the normal control wire is 
connected to battery, current flows through the magnet M, and when the reverse 
control wire is connected to battery current flows thrQugh the magnet M'. 
These currents are strong enough to shift the pole changer whenever it is free 
from the lock bolt which is during the whole switch movement and all of the 
lock bolt movement except the first and last three quarters of an inch. If the 
lever 3 is reversed to reverse the switch, current is sent out through the reverse 
control, through the switch motor in the proper direction to reverse the switch 
and through the magnet M'. 1'he current through the magnet M' tends to l19ld 
the pole changer in position to'Ipaintain the current in the motor. If for any 
reason it is desired to put the switch back normal before it has completed its 
reverse m<:)Vement, as, for instance, when the rails are blocked by snow, it is 
only necessary to put the lever back normal when a current is sent out through 
the normal control wire and the magnet M. The magnet M being energized 
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shifts the pole changer to the other side and into position to send the current 
from the normal control wire through the motor in the direction to put the rail 
switch normal, at the end of which movement the pole changer is shifted back 
to the position shown and the indication current is developed as before. No 
current is sent through the indication magnet when the magnet M shifts the 
pole changer, for the reason that the controller connected to the lever is in thE' 
wrong position with reference t9 the pole changer and none is developed should 
the magnet fail to work for the reason that the connections between the arma
ture and field coils are wrong to' develop it . They would have to be reversed 
for this to occur. A simple circuit breaker not shown in diagram, operated 
automatically by the switch movement is provided for cutting off current from 
the magnets M and M' when t he switch is home and locked in either position. 

HIGH SIGNAL 

The two arm home signal No.2 is represented as being operated by one 
lever and one operating machine through a switch box connected to switch 
No.3 as a selector. Each of the arms is provided with a counterweight lever to 
each of which one end of a chain is attached. The chain passes over a chain 
sheave attached to and rotated by the operat ing machine. 

The chain sheave is provided with webs for gripping the chain. If the 
motor is rotated in one direction, one of the counterweight levers will be 
lifted, and if rotated in the opposite direction the other lever. The 
direction of rotation of the armature is determined by the position of the 
contacts in the switch box, and this is controlled by t he position of switch 
3. To each of the signal arms a circuit breaker is attached. The cir
cuit breaker connected to the upper arm has two pairs of contacts, one 
pair for controlling its own motor circuit, and t he other pail~ for closing 
the distant signal circuit, when the home signal is clear. The circuit 
breaker for the lower arm has only one pair of contacts, as t here is no distant 
signal to be controlled by it. The signal controller connected to the signal 
operating lever in the interlocking machine has one normal and one reverse pair 
of stationary contacts, and one sliding contact piece connected with and moved 
by the lever. One ~f the reverse contact points is connected with the positive 
end of the battery, and one of the normal contact points is connected with the 
indication common wire; the other two contact points are connected with one 
terminal of the indication magnet, and the other terminal of the indication 
magnet is connected to the signal control wire, only one wire being required 
for either a single or double arm signal for both control and indication. 

If the lever 2 is reversed, the control wire is connected with the battery 
through the indication magnet P and the sliding contact piece of circuit con
troller. The current then flows through the indication magnet, the control 
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wire, the two circuit breakers G and G2 in series, the field coils F2, one of the 
sliding contacts of the switch box, the armature A2 entering at a2 , and leaving 
at b2 , thence through another sliding contact in the switch box to the main 
common wire. This current, if the switch box is normal, causes the armature 
to rotate in such direction as to clear the upper arm. When the arm is clear 
the upper circuit breaker G2 opens this circuit and at the same time closes the 
distant signal circuit. The circuit breakers are shunted by the high resistance 
brake magnet B2 so that the current is not stopped entirely but is reduced to a 
very small quantity by the great resistance of the magnet. The energizing 
of the brake magnet sets a brake on a disc carried on the armature shaft, and 
holds the signal clear so long as the lever 2 remains in the reverse position . . The 
Gurrent which operates the signal motor was shown to have passed through the 
indication magnet 12. This is done for the purpose of releasing the lever 2, 
from the latch L2 and permitting it to make its full movement to the reverse 
position. This is not in a strict sense an indication of the clear position of the 
signal, in fact no indication is necessary of -the clear position of the signal, as no 
locking is released by the final movement of the lever except that between the 
home and distant signal and this is provided for in the circuit breaker controlled 
by the home signal. When the lever 2 is put normal the circuit through the 
brake magnet is broken at the controller, and the control wire put into COlmec
tion vvith the indication common through the indication magnet. This releases 
the brake and permits the signal arm to return to the normal position by the 
action of the counterweight. The falling counterweight also drives the motor 
armature backwards. The rotation of the armature tends to develop an electro
motive force and when the signal arm is nearly normal, the circuit breaker G2 
is replaced in its normal position, thus closing a circuit for the current de
veloped in the armature. This current leaves the armature at the brush b! , 
passes through the switch box and the main common to the indication common, 
through the indication common, the coil H, the indication bus bar, the indication 
magnet, the control wire, the circuit breakers, the fields F2 , the switch box, 
and back to the armature at a2 • This current energizes the indication mag
net 12 and effects the release of the lever as described in the case of a switch, 
permitting the final part of its movement to be made. It also serves to check 
the rotation of the armature and serves the purpose of a cushion to the falling 
counterweight. If the switch box is reversed when the lever 2 is reversed, the 
current after it passes through the field coils, goes through the switch box and 
enters the armature at b~ and leaves at a2 • This rotates the armature in the 
proper direction to clear the lower arm. In this case the brake magnet is cut 
into circuit by the lower circuit breaker G. When the lower arm is put normal 
t he indication current is developed in the same manner as that described for the 
upper arm. It flows in the same direction and in the same wires except as to 
direction in the armature and the two wires connecting it with the switch box. 
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DWARF SIGNAL 

The dwarf signal is operated by a solenoid having two windings, one of low 
resistance called the working coil and designated by W in the diagram, and one 
of very high resistance called the retaining coil and designated by R. It has 
two circuit breakers controlled by the signal arm, one of which controls the in
dication circuit, and is closed only when the signal is normal, the other con
trols the working circuit, and is open only when the signal is reversed. The 
dwarf circuit controller connected to the operating lever consists of eight fixed 
contact pieces and two movable contact strips. Two of these contacts at each 
end of the controller are long, that is they connect with the movable strip dur
ing the preliminary and final movement of the lever. The other two at each 
end are short, so that they make contact with the other movable strip only when 
the lever is stopped by the latch L4 . As it is impracticable to obtain a dynam
ic current from the solenoid for indication purposes as is done in the case of 
the switch and signal motors, we get the indication for the dwarf signal from the 
battery. 

One terminal of the indication magnet is connected permanently to the 
positive pole of the battery and the connections to the dwarf circuit controller 
are such that when the lever is at the normal indication point the control wire 
is connected to the indication bus bar and the free terminal of the indicat ion 
magnet is connected to the indication wire. At the reverse indication point 
the control wire is connected to the positive pole of the battery, and the free ter
minal of the indication magnet is connected to the negative of the battery 
t hrough the indication common and main common wires. In the full normal 
and reverse position the control wire retains the connections that it has at the 
corresponding indication points, but the indication magnet is cut off to prevent 
unnecessary waste of current and heating of the coils. When t he lever 4 is re
versed, the cont rol wire is connected to the bat tery and t he current flows 
t hrough the working coil W. the circuit breaker Gt to t he main common . 
This pulls the signal arm to clear position at which time the circuit breaker 
opens and cuts in the retaining coil which is in shunt with it. The current in 
the retaining coil holds the signal in t he clear position. The indicat ion magnet 
is connected t o the battery at the indication point, for the purpose of releasing 
the lever to make its final movement to the reverse position. As in the case 
of the high signal this is no t an indication of the clear position of the signal, 
but in this case also no indication is needed, for the reason that no locking is to 
be released by the final movement of t he lever to reverse position. This arrange
ment is employed merely for the purpose of obtaining uniformity in the con
struction of t he switch and signal levers. 

When the lever 4 is pushed back to normal, the circuit through the retain
ing coil is broken and the signal falls back to normal. When it reaches the 
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normal position, the circuit breaker D connects the indication wire with the 
common at the signal; and as the movement of the lever to normal has put the 
free terminal of the indication magnet 14 in connection with the indication 
wire, a current flows through the indication magnet and effects the release of the 
lever from the latch V , permitting it to be pus:1ed back into full normal 
position. 

PROTECTION FROM CROSSES 

To guard against the bad effects of crosses between any of the wires, we 
employ the following very simple and effective scheme: J and K are two elec
trically independent switches held normally closed by current in the coil C. 
The switch K, when open, cuts off the battery from all functions . The switch 
J, when open, cuts off all wires from the indication common. Current energizing 
the coil C flows from the positive pole of the battery through the coil, the indi
cation common and the main common, back to battery. Another coil of low 
resistance H, is placed on the same magnet core with the coil C. This 
coil H is cut into the indication common and forms part of it. All indication 
currents from switch and signal motors flow through the indication common 
in the direction indicated by the arrow, and the winding of the coil H 
is such that a current in this ~irection tends to help the coil C in holding the 
switches closed . It can easily ' be seen that since the indication common is 
connected at its outer end to th~ 'main common and this to the negative pole 
of the battery that any current that might flow from the battery through the 
coil H would flow in the direction ~posod to the arrow. Current in this direc
tion in the coil H tends to neutralize the effect of the current in C1 and throw 
the cut out open. 

It will be seen by an inspection of the diagram that all wires which would 
be next operative, that is, wires that are in operative connection at the func
tion are connected at the interlocking machine to the negative pole of t he bat
tery through the iniication bus ' bar, the switch J, the coil H, the indication 
common and the main common so that current reaching any of these wires on 
account of being crossed with a live wire will flow back through the coil H in a 
direction to open the cut out and thus cut off the current which might other
wise effect a movement not wanted. 

The resistance of this return patll through the coil H is made less than 
that through the motor and main common, so that the greater part of the 
current, due to a cross, must flow back through the coil H. The windings of 
the coils Hand C are so proportioned that any current, due to a cross, strong 
enough to move a motor will t hrow the cut-out open and cut off all current 
from the crof-ised wires before it ha;;: time to move the motor. 

The indication common is led out to a distance from the tower where' it is 
joined to the main common. This is done to avoid the effects of the drop in 
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potential in the main common due to the working of a switch or number of 
switches. If the indication common were connected directly at the battery, 
this fall of potential would tend to send a current back through the indication 
wires of the other functions not being operated and would in some cases open 
the cut out unnecessarily and cause annoyance. By joining the indication 
common to the main common at a distance from the battery, this fall of poten
tial is entirely avoided and is just as safe since a break in either would open the 
cut out. 
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ORDER SECTION 



SECTION 1 31 

HOW TO ORDER 

TO ORDER APPARATUS LlS1ED 

All of our latest devices and many of those which have been superseded 
are illustrated, described and listed on the following pages. To order success
fully, give, in addition to the regular shipping instructions, etc., the ORDER 
NUMBER and SECTION NUMBER together with such additional specifica
tions as are required. The following examples will indicate the desired 
practice. Example 1. For a dozen Switch Motor Brushes, the order should 
read, "12-No. 566 Sec 10." Example 2. For a complete 110 Volt Signal 
Machine with Pole Fastenings for mounting on an Iron Pole 6%" outside diameter, 
the order should read," I-No. 1255 Sec 25, 110 Volts, Clamp 777 ." 

TO ORDER APPARATUS NOT LISTED 

Some of the appliances first installed, and which have been superseded by 
improved devices, are not illustrated. We are, however, prepared to furnish 
duplicates of all such apparatus. In ordering a device of this kind, give its 
correct name and exact location, together with such additional information 
as circumstances warrant. The proper name may be found by reference to 
a like part that is illustrated. 

PATTERN NUMBERS ARE NOT ORDER NUMBERS 

Attention is called to the fact that the listed order numbers are not the 
num bers which occasionally appear on castings. Therefore, in ordering, care 
should be taken to see that the proper order number is given and not the pat
tern number. 

80L TS, LAG SCREWS, ETC 

Commercial bolts, screws, lag screws, etc., are not furnished except where 
otherwise stated as, for example, in 2607 Sec 12, etc. In Section 39 is 
.given a list of the commercial bolts, screws, cotter pins, etc., listed herein. 

SYSTEn EMPLOYED IN THE LISTS AND CUTS 

Wherever feasible, we have shown assembled, or in groups, the parts that 
naturally belong together and by so doing, have indicated with greater clear
ness than could be done by description, the use and location of the individual 
parts. To each of these groups we have given, in heavy type, a number, which,if 
rightly used, will facilitate the finding of any small part, thus : If 088 section 
5 is called for, it will be found listed as a Cotter Pin for 2560, which number, 
being shown in heavy type, is quickly located. Wherever both new and old 
parts are shown in the same cut, those of later date will be found listed in 
connection with the number for the asspmbled device. Thus, under 1255 sec
tion 25, binding posts 1713 and brush holders 1687 are shown because bind
ing posts 2557 and brush holders 2558, which are illustrated, have been 
superseded by the former numbers. 
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DESCRIPTION 

A standard Interlocking Machine is shown on the opposite page. Fig. 1 
is a rear view showing the terminal and fuse board, Fig. 2 an end view, with 
the case cut away to show the relative locat ion of parts and Fig. 3 is a front 
view showing the locking. It consists in general of the frame work, the case 
(H), the terminal and fuse board (A) , the locking (G) and the various levers 
(D), with their guides (E) , controllers (C) and magnets (I and S). 

FRAME WORK 

The frame work is made in t hree styles, depending upon the number of 
sections (a section consists of 8 lever spaces) and the amount of locking. For 
machines not exceeding one and one-half sections, t he construction shown on 
pages ~~5 and 39 is employed, in which a single pedestal is used, supporting 
the whole: For machines exceed ing one and one-half sections and having a 
moderate amount of locking, the construction on the opposite page is em
ployed, in which two or more legs are used for supporting the mechanism. For 
machines having a great amount of locking, the construction is similar to that 
indicated on the opposite page, with the exception t hat a double row of locking 
plates is used, one above t he other. This is known as a " Double Tier" in
terlocker. 

The various parts included in the frame work are shown in section 4. 

CASE 

The case shown at (H), is intended to enclose the controllers and levers 
only, leaving the terminal board and locking exposed. Glass doors in the top 
permit access to all enclosed pal'ts. These doors, if desired, may be sealed or 
locked to prevent tampering with the indication mechanism. The construc
tion is such that any lever, guide, controller or magnet may be conveniently 
removed when necessary. 

TERMINAL AND FUSE BOARD 

The terminal and fuse board , as its name implies, is t he place where all 
wires terminate and where the various circuits are fused .. 

It consists of a slate slab, made in sections, which, with its three bus bars, 
runs the entire length of the machine. The upper is the operating bus bar to 
which all switches are connected ; the lower is the opera'ting bus bar to which 
all signals are connected and t he middle is the indication bus bar common to 
all switches and signals. In the cut, insert B, bot h upper and lower bars 
are shown as one. The various incoming wires, together with those from the 
battery, the various magnets and from the circuit controllers, terminate in 
binding posts or fuse posts, as the case may be, which are mounted on the board 
i:l an orderly and systematic manner. The terminals and fuses for each lever 
are directly under it and numbered to correspond. The arrangement is such 
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that any wire, magnet or other electri cal part may be convenient ly and quickly 
disconnected from all others for testing purposes. 

The connecting wires, running from the t erminal board to the various 
controllers, are made up in sets, bent to fit and taped together as shown in 
section 7. 

LOCKING 
The locking parts are shown in section 6 and consist of the tappet bars, 

dogs, guides, etc. Locking between the various levers is effected by the tappet 
bars and cross locking in the usual manner. 

LEVERS, CONTROLLERS, MAGNETS, ETC 

The various parts to be described under this head are shown in figures 2, 
4 and 5. 

The lever CD) slides in its guide CE), is held in place by the caps CF) and 
by the ad jacent lever guide. The lever is provided with a cam slot CU ), 
which gives an up and down movement to the tappet bar (V). The dotted 
circles (1 to 5), in the cam slot (figure 4) indicate the posit ion of the tappet 
bar which corresponds with like numbered positions of Z. The lever is con
nected to a sliding contact block (Z) by the rod (IN), the contact block being 
thereby forced to move with the lever and to assume the positions 1 to 5. The 
levers are provided with handles of different colors, as req ui red , and explained 
in section 5. A short lever (shown at 3096, section 5) is used when two 
switches are to be operated at once. It is always used in connection with a 
standard lever to which it is connected by a bar (1413, section 5), also shown 
above lever CD), figure 2. The short lever has no cam slot, the locking being 
provided for in the long lever . It is, however, provided with its lever guide, 
controller and sec of magnets, t he same as a long lever . 

The lever guide (E) is fastened to the fram e work. The springs, latch, 
dog, cam, etc., are all mounted on this guide , as shown in fi gures 4 and 5, and 
are held in place by t he adjacent guide. 

The magnets (I and S) are fastened to t he lower surface of t he lever guide, 
as shown. I is the indicating magnet and is used on aJl levers. S is the 
safety magnet, used only on switch levers . 

The controller (C) consists of t he brushES, (X-X, Y-Y) fastened to fixed 
blocks of insulating material, shown at either end of t he controller, and the 
sliding contact (Z) , with its connecting rod (W) . The nuinber, kind and ar
rangement of brushes are shown in section 5, also in diagramatic form in the 
circuit, insert B. 

The indication selector (B) is used only with switch levers. It is oper
ated by t he working current and so connected that it t hrows in one direction, 
when the lever is reveri-;ed, and in t he other when it is put normal. Its func
tion is to close only that indication circuit which corresponds with the position 
of t he lever and leaves the other open. 
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OPERATION 

The method by which a lever is prevented from completing its stroke, and 
thereby unlocking conflicting levers, until t he function , controlled by said 
lever has assumed a position corresponding with its new position, will be un
derstood by following the changes which take place as t he lever is moved 
through a complete stroke. 

Taking as an example the switch lever illustrated on page 36, in which 
figure 4 represents t he lever in its "full normal" position (1) and figure 5 
the same lever in its" reverse control and indication" posit ion (4) . 

In passing from position 1 to 2, the tappet bar (V) is raised, t hus locking 
all conflicting levers and t he projection (M) , on lever (D), coming in contact 
with projection (K), on latch (L), causes said latch to assume its fi gure 5 
position, t hus bringing projection (J) into t he path of t he tooth (Q), as shown 
in figure 5. 

In moving from position 2 to 3, the tooth (Q) coming in contact with a 
similar projection on the cam (N) causes it to revolve into t he horizontal posi
t ion (shown dotted in figure 5), thus forcing dog P into t he posit ion (figure 
5) and locking L in its horizontal position. 

In moving from 3 to 4, t he cam (N) is revolved into t he posit ion shown 
by full lines (figure 5) and the lever is stopped at position 4 by the tooth (Q) 
coming against projection J. Meanwhile Z, having come into contact w ith 
brushes X-X, completes the battery circuit to the motor, causes the switch to 
be thrown and locked in position, the indication current to be sent 
back through magnet I , lifting armat ure T and causing plunger R 
to strike dog P and t hrow it out from under latch L. The latch , be ing 
thus releasee!, drops to its figure 4 posit ion ai1d permits the lever to move from 
posit ion 4 to 5 t hus completing t he stroke and, by lifting tappet bar V, un
locking t he levers which do not conflict with t he new position of lever D. 

The stroke from reverse to normal acts in t he same way. Signal levers 
also operate in the same manner, with t he exception that on the reverse stroke, 
when contact Z is in position 4, current is sent through magnets I from the 
battery, giving an art ificial indication and allowing t he l~ver to pass to posi
tion 5 for the reasons explained on page 24. The function of the safety 
magnet (S) is explained on page 21. . 

In conclusion we wish to call attention to the following facts : 
1st. Due to the locking, t he lever (D) could not have been moved at all 

had any conflicting routes been set up. .. 
2nd. That being free to move and, by virtue of the mechanical construc

. tion employed, t he lever (D) is forced to st.op at posit ion 4 and hence prevented 
from passing t.o posit.ion 5 and unlocking conflict.ing levers until an indication 
is received ~vhi ch , in the Taylor syst.em, is proof positive that the switch 

. has been moved to, and locked in , a position corresponding with that of the 
lever .. 
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3rd. That a lever once moved to, or beyond position 3, it can neither 
move forward beyond position 4 nor back beyond posit ion 2 without an indi
cation , which cannot be given unless the function is locked in a position corres
ponding with that of the lever. 

mrlENSIONS 

Attent ion is called to the small amount of space required by the Taylor 
interlockers. 

The width over the case is less than three feet. The over all length in 
inches may be found by multiplying the total number of lever spaces by 2 and 
adding about nine inches extra for the case. 

Thus a ninet een section machine (152 spaces), t he largest thus far built, 
would be about 26 feet long requiring a tower 12' x 30' inside dimensions. 

ILLUSTR.A TION5 

On pages 35 and 39, is illustrated in two views, the type employed 
when not exceeding 12 lever spaces are required: While not up to date in all 
particulars, the cuts serve to' indicate the compactness and general arrange
ment. The incoming wires are brought up through the hollow interior of the 
pedestal. A case, not shown, goes wi th the machine. 

On page 6 is shown t he nineteen section machine. in use at the cross
ing of the C. R 1. & P. and L. S. & M. S. R R 's, 'with the C. M. & N. and I 
C. R R 's at 16th and Clark Streets, Chicago. The corresponding t rack plan 
is shown on insert A. 

On page 40 is shown the seventeen section interlocker, in use at the 
crossing of the C. R I" & P . and B. & O. R R 's at South E nglewood, Chicago. 

The corresponding t rack plan is shown 011 insert C. 



SECTION 2 39 
INTERLOCKER 

J 



INTERLOC KING MACHINE, SOUTH BNGLEW OOD, CHICAGO. 



SECTION 3 41 
INTERLOCKER 

The following list of parts will indicate what is required when it is de- ·· 
sired to add a new lever to an existing interlocker of the type shown on page 
32. 

LIST OF PARTS. O;;:~I 
3174 Switch Lever parts required when adding a long Lever 3097 Sec5:

Terminals, etc., 2318 Sec 7, Lead "Vires 3082 Sec 7, Leyer 
3097 Sec 5, Guide 3098 Sec 5, Controller 2560 Sec 5, Magnets 
2754 Sec 5, Indication Selector 2550 Sec 5, and parts, as follows, 
to be specified: Grip 3073, 3074, 3077 or 3078 Sec 5, Caps 1222 
or 1445 Sec 5, Tappet Bars 3152 or 3153 and other locking parts 
Sec 6. .. ... . . . .. ... .. . . . . ..... . ... . .... ........ . 

3175 Switch Lever parts required when adding a short Lever 3096 Sec 5.
Terminals, etc., 2318 Sec 7, Lead 'Vires 3082 Sec 7, Lever 3096 
Sec 5, including Bar 1413 with two Studs 1412 Sec 5, Guide 3098 
Sec 5, Controller 2560 Sec 5, Magnets 2754 Sec 5, Indication 
Selector 2550 Sec 5, and Caps 1222 or 1445 Sec 5, as specified. 
No locking parts required.. . . . . . . . . . . . . . . ..... ... . . 

3176 High Signal Lever parts:-
Terminals, etc., 2319 Sec 7, Lead Wires 3081 Sec 7, Controller 
2676 Sec 5, Lever 3097 Sec 5, Guide 3098 Sec 5, Magnets 
2759 Sec 5, and parts as follows, to be specified :-Caps 1222 
or 1445 Sec 5, Grip 3075 or 3076 Sec 5, Tappet Bars31520r3153 
and other locking parts Sec 6 ............... . 

3177 Dwarf Signal Lever parts:-
Terminals, etc., 2320 Sec 7, Lead Wires 3080 Sec 7, Controller 
2673 Sec 5, Guide 3098 Sec 5, Magnets 2763 Sec 5 and 
parts as follows, to be specified:- Caps 1222 or 1445 Sec 5, 
Tappet Bar 3152 or 3153 and other locking parts Sec 6 ........ . 

. • • • • • . • • • I . 

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

...••• •• • :.:.: •• : .• :. :::: I.:: : 

......... ..... :: :::: :::: I:::: 

Order by Section and Number. 
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Order 
110. 

INTERLOCKER 

FRAME. 

SECTION 4 

I 

011 Bolt with Nut, holding single beds to legs 1493 
012 Bolt with Nut, holding single beds to stand 2338. 

0149 Bolt with Nut, holding double beds to legs 1376. 
1048 Nut for 3065 . .. 

. ....... ..... . 1-... --· .-

1104 Screw holding Bracket 1393 a nd others to beds . 
1179 Bar supporting Controllers, drilled as required 
1303 Single bank (8 lever) locking plate 

:': ':':': '[: : 
. . . . . . 

1362 Double bed, 24 levers. 
1363 Double bed, 32 levers. 
1376 Leg for 1362 or 1363. . . . . ......... . ... . . 
1393 1 Bracket supporting Controllers, superseded by 1568 ... . 
1437 Bar supporting L ever Guides, drilled as required ..... . 
1493 Leg for 3086, over 12 levers . . . . . . . . . . . . .. . ........ . 
1557 Bracket support ing Terminal Board, supersed ed by 1568 
1568 Bracket supporting Controllers and Terminal Board. 
1642 Half bank (4 lever) locking plate. 
2338 Stand for 3086, 12 levers and under ............... ... . . 
2451 Screw holding Brackets 3094 or 3095. 

:::: :1·: 
. . . . . . 1 . . . . 

. . . . I . . 

2453 Screw holding Bar 1179 t o Brackets 1393 or 1568 ...... .. .. . . . 
2462 Screw holding bar 1437 to Brackets 1393 or 1568 .. .. . . . ... . 
2474 Screw holding 1303 or 1642 . . . . .. . ......... .. 1 

3065 Bolt used on long interlockers for joining beds. . . . . . 
3086 Single bed made in varIOUS lengths, varying by fours, from 8 to 481 

levers . . I 
3094 Bracket for support ing right end le\'er guide . . . . . . . 
3095 Bracket for supporting left end le\ er guide 

PAGE 42. 

l362 Should r ead 1363. 
l363 Shuuld rea d 1362 . 

.•. ! .. ' .. - • . • . • .. . ... • 

. i 
I 

I .. 

Order by Section and Number. 

. . . . . . .. . I' 

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

• • • ••• • • • ' j " 

i:: : : 

. 1 ... . 
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LEVERS, CO~TROLLERS, MAGNETS, ETC. 

r 536 3074 
.... ~ 3075 

. : 3076 
1069 3077 

3078 

/'0083 

1070 

1066 

1935 

3100 
1835 

1755 

~7Z5 
3101 

m3 
2.756 

1836 
1214 

184R 2761 

2754 ~ 

3103 
1835 

1944 

2759 2783 

3061 

2550 

r-_____ ___ __ _ ___ _ ---'~:=_0t, I4IL 

3098 ,-[ o _____ ~o 1 J~ 

152.5 l L _ _ _____ ~r-----.--c:::::J--,--~ 

I 

1464 

~ 
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0 I, • 
11 11 

0 
t445 

c=J 
1111 

~ 

~ 

3097 

1364 

~~-;2S6S---, 

1561 

518 

1566 

1566 
1674 

3099 

2580 2873 2.450 

,/ 
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2878 
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No. 

45 
INTERLOCKER 

LEVERS, CONTROLLERS, MAGNETS, ETC. 
__________________________________________ _______ I ______ ~--

035 Cotter Pin for 3096. . . . . . . . . . . . .... . ....... . .. . .. . . . . .. \ . . . . ... . 
083 K ey for 3097, holding Base 1066 ..... .. . ..... . . . . . ..... . 
088 Cotter Pin for 2560 and others. . . . . . . . . .. . . . . . 
443 Number Plate ..... . . . ....... . ... . . .. . ... . 
506 Washer for 2550. . . . ... . ... . . . . . .. . 
528 Nut for 2550, also 2560 and others. . . . . . . . . . . . . . .. .. . . . . 
536 Grip Nut for 3097 .. '.. .... ..... . . . . . . . . ... . . 

1066 Grip Base for 3097 . . .. .. . . . . . . . . ... .... . . ..... . . . .... . 
1069 Threaded Rod for 3097. . . . . .. . . . . .. .. . . 
1070 Nut for 3097.. . . . . . . . . . . . . . . . . . . . . . . .. . .... . . . . 
1171 Blank Number Plate for spare space ........ . . . . . . .. . . . . . . . . . . . 
1200 Latch for 3098 for Switch Levers only. . . ....... . 
1214 Dog Pin for 3098 ........................................... . 
1219 Dog for 3098, with projection, shown dotted, formerly used on Signal 

Guides. ................ . . . ... ..... . . 
1221 I Cam for 3098 .............. . 
1222 Cap holding Levers to Guides. . .. . .. .. ... . . . . . . . .. . . 
1224 [ Y ok~ for ~754 .. '. . . . . . . . . . . . . ...... . . . . . . 
1231 Spacmg Pm for 3098 .. ' . . . . . . . . . .. ..... . .. . . .. . .. . .... . 
1232 Latch Pin for 3098. . .. . . . . . 

t~!g I ~~~l~i!~~r3gg~8' . .: :::: :: :::: : .... ... ...... ::::::::::::: : 
1249 Dog for 3098. . . . . . . ... . ... . . . . . . . . . . 
1364 Lever for 3097 .... ' .............. . 
1367 I Latch for 3098. . . . . . . . . . . . . . .. 
1412 Stud for 3096, also used in 3097 as noted in 3096. 
1413 Bar connecting 3096 to Stud shown dotted on 3097. 
1440 Guide for 3098 .......................... . ......... ... . 
1445 Cap holding End Levers to Guides. . . . . . . . . . . . . . . ....... . 
1525 Lever for 3096. . . . . . . ... . . ... . .. . . . . . . . . . . 
2133 Number Plate for 3097. . . . . . . . . . . . . . . . . . .... . . . 
2425 Screw for 3097. . . . . . . . . . . . . . . .. . . . . 
2450 1 Screw for 2560 and others .. . ... . . .. . . . . . . . . . ... .. ... . . . . . . . 
2456 Screw ~or ~~?Q. . . . . . . . . . . . . . ... . . 

443 

117J 

2560 

2566 

PAGE 45. 

Superseded by.different Plate. (in ordering give 
fra me of interlocking plant andlever number.) 

Supnseded by different plate. (In orderino. o-ive 
" ' 0 0 

na me of 1l1terlocking plant and lever number.) 
S uperseded in recent machines by Controller 3252. 

(In ordering gi ve name of interlockin!Z plant 
and leve r number.) . 

Sl1pe~Seded in recent switch controllers by Spring 
3256. (In ordering give name oj interlock
ing plant and lever number.) 

.. ·1··· · . . . . . . . 

2 
2676 
2723 
2724 
2725 
2754. 

E1!1~:t:~;~~:; ~:~~~~:~~~~~ ~o~l. -: •. 
Stud for 2754. . . . . . . . . . . . . . . . . . 1· .. . .. . . 
Indicating and Safety Magnets complete for Switch Lever. . ... '1' .. . 

Order by Section and Number. 
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O rd er 
No. 

INTERLOCKER 

LEVERS, CONTROLLE RS, MAGNETS, &c . 

SECTION 5 

~- .. -=== = 

2755 Indicating Magnet Coils for 2754 or 2759... . . . . . . . . . . . . . . . . . 
2756 I Safety Magnet Coil for 2754. . . . . .... ..... ..... ........ . . . . . ....... . . 
2759 Indicating Magnet::; complete for High Signal Lever . . . . . . . . . 
2762 I Screw for 2754, 2759 or 2763 .... . .... .... . .. . ......... ... .. . . . . 
2763 Indicating Magnets complete for D\\"arf Signal Lever .. 
2764 Indicating Magnet Coil fo r 2763 . . . . . . . . . . . .. ....... .. 
2835 Insulating Guide for T erminal ' ;Vires for 2754, 2759 or 2763 . 
2836'1 Insulating Guide for T erminal Wires for 2754 . 
2839 Cam Spring for 2098 ..... ...... ..... . 
2848 Lock W asher for 2754 or 3144. 
2908 Latch Spring for 3098. 
2935 Lock Washer for 2754, 2759 or 2763 . . .... .. , .. . .. ... . . ... . 
2944 Pin, Locking Screws, for 2759 or 2763. 
3061 Block for 2550 . 
3063 Screw holding 2550 . 
3067 Insul ator, for sep a rating Controllers, for 2560 and others. 
3073

1 

Black Grip for 3097 for Switch . . . . . . .... 1 

3074 Blue Grip for 3097 for D erail ...... . . . ... . . 
3075 R ed Grip for 3097 for Home Signal. 
3076 Green Grip for 3097 for Distant Signal . 
3077 Yellow Grip fo r 3097 for Movable P oin t F rog. 
3078 Brown Grip for 3097 for Crossing Bar or Lock Levers 
3096 Shor t Lever, Complete, used \\"i t h a nd moved by 3097 when two l 

I 
Switches a re operated together ......................... .... . 

3097 LO(~eL~~~i, ~~,~flete,. for Switch or Signal: with Grip as sp ecified . . 

3098 Lever Guide with Dogs, Latches, etc., complete for Le" ers 3096 or 
3097, specify whet her for S\\'itch or Signal Le"er 

3099 Contact Block with Con tacts complete for 2560 and others. 
3100 Magnet Cores, riveted to Supporting Plate, for 2754 . . ..... . . . 
3101 Armature, with Plunger riveted in, for 2754. 
3102 Armature, with Plunger riveted in, for 2759 or 2763. . . .. . ... . 
3103 Magnet Cores, riveted to Supporting Plate, for 2759 o r 2763 .. . 
~104 1 Woo~ Screw ~olding Number Pla tes 443 or U71 
3144 Scre" holdme Caps 1 22 or 144.5 . .. ' ..... .. . . . . . . ... . . . . 

PAGE 46. 

30 67 Superseded by g lass In sulator 4022. 
3099 Superseded in recent switch con t rollers by Contact 

Block 3253. (In orrlering g ive 1l a me of in
terlocking plant a nd lever number.) 

----...,....,. .. .. .... .... .. .. 

Order by Section and Number. 

. ' 1 

. . . . . . . . I . 
. . . . .. . 

. . . . . . . . . 
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DOGS, qUIDES AND TAPPET BA,RS 
----------------------
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DOGS, GUIDES AN D TAP P ET BARS 

1275 ABC D . E F 6 H 1 

1812 A 1814 ABC 1815 A 8 C 0 

m:: .... : C:· ---~-: --~--E--~' -m--~ 0:''''': :'-,: ---0'- ---EJ:---'D'~ "'to -." - - - - - ...r - - -~ 

::.:::: ~~~:; -- ~ ~-
r -l- - - - -- - - - -~ - - - .. .. - - . - - - - -

I : 2192 A 8 C D E 2973 A B 

I Lfj _u h _ _ __ __ _u 

\ C':" C1J~~-~~~~ ~;:- .:: :'::\)_§ __ ElJclJ3u~ __ 8 
2229 A 8 I I 2230 A 8 C D E 

H II 



SECTION 6 49 
INTERLOCKER 

0005, GUIDES AND TAPPET BARS 

I - All dogs are shown in front and end view and, where necessary, in side . 
view. All possible drillings are shown in dott ed lines on the front view of each 
dog. The end views show only the drilling that goes with each number. All 
dogs are shown one half size to facilitate select ion in ordering. 

2-In ordering dogs for repairs, it would be advisable to refer to the proper 
dog sheet and give, in addition to the catalogue number, t he lever numbers 
between which the dog is used and also the slot number (see note) in which it 
slides. For example: " 1258-A, Levers 22-23, Slot 4." NOTE: The slots 
are numbered from the top downwards as indicated on the locking plate, 1303 
section 4. 

3-The one way guides,1216 etc., are standard and may be ordered by cata
logue number. Guides of more than one way, 3151 for example, are special and 
will have to be specified in detail or their location given by stating the lever 
number and whether the guide is the 1st , 2nd, 3rd or 4th one down, commencing 
at t he top. . 

Order 
N o. LIST OF PARTS 

- -------------------------------- -------- ------ ---------

673 Roller for 3152 or 3153. 
719 Tappet bar for' 3152, . . 
736 Pin for 3152 or 3153 , .. , . . . . ' . . .. , . . 

1036 Screw, , , . , , ... ' .. . ' , , ... . . . 
1215 Loose Locking Dog , . . . . . .. . . .. . .. .. , . . . . . . . .... .. . ' .... . . .. . . . 
1216 Guide for Dogs 1215 or 1283 .. , . , .. . . . , . . . . , , , . , 
1218 Back locking Dog, . , , . ' . . '. . . . . ,., , . . . . . , , , .. . . . , . 
1218 A Front" " , , .. , . . . . . .. . , . . . .. . . . .. , . , ' . , . . . , . . . , " .. ' . . . " 
1218 B , .... ,.' , . . , ' .... . . . , . ' , ...... , . '., . " ... . , . 
1218 C" .. .. . . ' .... , . . . .. . . . . . . . .. ' . . , .. . . . . . . . . . . 1 .. , .. . . . 
1218 D ., . .. . ... . ," . .. .. ,", . . , . .. " . ,.' .. '.' . ' , 
1218 E Back 
1218 F 
1218 G 
1218 H 
1218 I 
1257 
1257 A 

" 

" 
1257 B Blank " 

" 
" 

" 
1258, Back" , .. . . . . .. . ... . . , . . ... . . .. . . . ... . . , . . . , . . , . 

!~ii r ~ R:'taini~g Guide ~~~ ri~i :1:2:5:7:-~. ' : : : : : : : : : : : : : : : : : . . : : . : . : : : 

" 

1269 Screw .. .. , . , .. ... , . ' . ... .. , .... , . . , , , . ' ...... ... . ,. 
1275 Back locking dog , . , , . .. . . , , .. .. . . , . . . . .... . ... , ... . 
1275 A Front" " .. . . . . . . , . . ... , , . . .... . _ .. , . . . . .. . . . . . . . 

" 
" 

1275 B 
1275 C 
1275 D 
127 E Back locking dog " .' " .' .' . : : :: : : : : :.: : : : : : : : : : : : : : : : : : : : : . , . , ., . . .. . ' 
1275 F " " " 

Order by Section and Number 
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Order I 
No. LIST OF PARTS 

-;-275 1 G 
1275 H 
1275 I 
1282 
1282 A 
1282 13 
1282 C 
1282 D 

---- --- - -----~~--

1283

1 

1457 

Back locking Dog. 
" " " 

Front 

Back 

Loose 

Guide for Dog 1457 ... . ... . . . .. . .... . .. . 
Back locking Dog .. 

" " 

A Fron t 
13 Back 

F ront 

A 
13 
C 

Screw 
Screw 
Back locking Dog . 

" " " 
Front. 

D Back 
E 

A 
13 
C 

Retaining Guide fo r 2 strips 2490 
Retaining Guide for 1 strip 2490. 
Fr~nt lo~~ingl??g 

Coupling Dog ... 
" " 

.. . . .. . . .. . .. . . . . . 
1458 
1464 
14()-I A 
U6-1 13 
1467 
U67 
U67 
U69 
U69 A 
1480 
U 81 
1678 
1678 
1678 
1Hi8 
1678 
1H78 
1753 
175-1 
1811 
181] A 
1812 
1812 A 
1814 
1814 
1814 
1814 
1815 
1815 A 
1815 13 
1815 C 
1815 D 
1839 
1942 
1942 A 
1942 13 
1943 
1943 A 
2164 
2164 A 
2164 13 
2164 C 
2165 
2165 
21H5 
2165 
2165 

Back locking Dog ...... . . . .. .. ... . ... . . . 

A 
13 
C 
D 

" H " 

F ron t 

Tappet Bar for 3153. 
Back locking Dog . 

" " " 

Front 

Back 
. . . . . . . . 

Front or back locking Dog. 
" "" " " 

Back locking Dog .. 
" " " 

F ront 
" 

Back 

Order by Section and Number 

.. . · · 1 

. 1 . . . . ... . . 

: : : : : : ·1 

. :1:::: 

::: ::::: I:::: 
. ... .. I 

: : : :i: : : : 
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Order 
No. 

2165 E 
2166 
2166 A 
2166 B 
2166 C 
2192 
2192 A 
2192 B 
2192 C 
2192 D 
2192 E 
2229 
2229

1 
A 

2229 B 
2230 
2230 I A 
2230 B 
2230 I C 
2230 D 
2230 E 
2313 1 . 
23H 
2315 
2430 
2490 

2973 
2973 A 
2973 B 
3150 
3150 A 
3151 
3152 

3153 

3154 

51 
INTERLOCKER 

LIST OF PARTS 

. ·1···· ·· ·· . . . . . . . . . . 
Back locking Dog. 

" " " 

" 

F ron t 

Back 

F ron t 
. . . . . . . . . . . . . . . . . . . . . . . . . . 

Retaining Guide for 2 strips 2490. . . . . . . . . . .... . . . 
Retaining Guide for 1 strip 2490 ........... . . .. . ... .. . . . . . . 

" "" 2 strips " ...... .. ... .... ....... ... . 
Sere,,,, holding Cap 3154 to Locking Plates ........ . ... .... . . ... . . . . . . 
Dog Strip, used for connecting the various Dogs or Dog Strips 

which move together. . . ............ . 
Back locking Dog. . . . . . . . . . . . . . . . . . . . . . . . ....... . 
Front or back locking Dog. . . . . ... . . . . . . . 

" "" " " 
F ron t locki ng Dog. 

" " " ....... '.' 

3 way Guide, in ordering see Paragraph 3 above ....... . 
Tappet Bar, Complete, length 16 inches, for single tier In ter-

locker . . . . . ........ . . 
Tappet Bar, Complete, length 28i in ches, for double tier Inter-

locker. . ... 
Cap retaining lower ends of Tappet Bars. 

.. .. · .. ·1···· ...... . . .. . . 

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

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

.. .... .. ::::::: :::: :: ..... .. .... :::::::::::::::: ::: ::: :::::1:: :::::: 

Order by Section and Number 
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TERMINAL AND FUSE BOARD 

0 

rj) 

f n ) 

@--@)i 

2319 2318 2320 

[[I \] 
2422 

() 0 0 
0] 1-1 

2421 

1899 ~ ~ ~ @ 
1893 1407 2571 506 

t'~O fO" 1420 846 
1422 845 

1421 1419 
528 

528 
1891 1892 

~" ~24Z0 
3082 1420 

2436 

1418 
3105 

F======"--= 
- - - L£NGTH - . I------

1507 ~"~ ill ill 1510 
2847 1978 1977 
3085 

2456) 8=:l!D 

rn ~ 2455 

0 (J:JI 0 1979 3106 2449 
_i:== 0 0 
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orderl 
No. TERMINAL AND FUSE BOARD 

5061 ~W-a~sl~le~r~, ~u~s~ed-~~'i~tl~1~2~4~5~5~0~r~2~4~5~6-. . . . . . . . . . . . .... ... . 

528 Nut for 1418, 1891 or 1892.. . . . . . . ......... .. ... .. .. . 
845 Base for 1892. . . . . . . . . . . . . . . . . . . . . . . ... ... ... . . . .... . 
846 Thumb Nut for 1892. . .................... . 

l~t~1 ~~~l~i~~~ ~~~l:2r~q~ir~d· i;r ~~l;~~~ti~;)~ ·t·o· iii~di~g ·p~~ts; ·et~: : : 
1418 Stud with Nuts, for connections to Bus Bars. . . . .... ... . . 
1419 Screw for 1892 ..... . .... .. .... . .. ... ....... . .. . . . . .... . ... . . 
1420

1 

Nut for 1891 or 3105 . .. . . . . . . . ..... . . .... .. . 
1421 Stud for 1891 . . . . . . . . . . . . . . . . .. . . 
1422 Square Washer for 1891 . . . ... . . . . .. ... .. ... . . 
1507 Piece of Slate, 8t" x 18" .. . .. . ... . 
1510 Piece of Slate, 8~" x 20" ........ . ......... . . . . . .. . 
1891/ Fuse Post, Complete. . . . . . ........... . . . .... . 
1892 Binding Post, Complete. . ...... . ...... ....... ... . 
1893 Terminal, used as required for connections to Binding Posts, etc. 
1899 Wood Strip, guiding incoming wires to Binding Posts ...... . 
1977 3Ampere Fuse for Dwarf Signal Lever ....... . ...... . ......... . 
1978 5Ampere Fuse for High Signal Lever, also used formerly on Switch 

Lever. (See 3106) . . . . .............. . 

. . I . . . . 

1979 12 Ampere Fuse (short) for Switch Lever, superseded by 2264 .. . 
2264 12 Ampere Fuse (long) for Switch Lever, superseding 1979 .... . 
2318 Set of Terminals, showing arrangement, for Switch Lever ..... . . 
2319 Set of Terminals, showing arrangement, for High Signal Lever . . . 
2320 Set of Terminals, showing arrangement, for Dwarf Signal Lever . . 
2420 Clip for 1891 or 3105 ................. . ................ . ... . 
2421 Piece of Bus Bar, t" x t", drilled as required; spe')ify length. 
2422 Angle Iron Brace supporting Slates, drilled as required; specify 

length .... . . . ............. .. .......... ... ... . 
2436 Screw for 3105. . ......... ..... ... . . ... .... . 
2449 Screw, holding 2422 to Brackets 1393, etc. Sec 4 ........... . 
2455 Screw, holding Bus Bar 2421 to Slate when required . 
2456 Screw, holding Strip 1899 or Slates to 2422. 
2571 Terminal, used for connections to Controllers .. . 
2847 Piece of Slate, 8t" x 16". . . . . . . ........... . .... . 

·1'· ' . . .. . . 
3080 Set of Lead Wires, Complete, connecting from Terminal Board to 

Dwarf Signal Controller 2673 ............ . ................ . 
3081 Set of Lead 'Vires, Complete, connecting from Terminal Board to 

High Signal Controller 2676 ........... .......... .. .... . . . 
3082 Set of Lead Wires, Complete, connecting from Terminal Board to 

Switch Controller 2560. . ......... ... . 
3085 Piece of Slate, 8t" x 8". . . . . . . . . ...... . 
3105 Fuse Clip, Complete, for direct connection to Bus Bars .. 
3106 Strip for 2318, superseding Fuse 1978, for Switch Levers: . : : . : : : .1: : : . : : 

PAGE 53. 

l507 Should read 15 10 
l510 Shou ld read 2847. 
2264 Superseded by It) ampere fuse 4867. 
2847 Shou ld read lfi07. 
2318 Superseded by set of terminals 4054, which ha s only 

one long ft1 se. 

Order by Section and Number 
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SECTION 8 .55 
SWITCH AND LOCK MOVEMENTS. 

DESCRIPTION 

A complete switch and lock movement for a left hand slip switch is 
shown on t he opposite page. It consists in general, of the motor, the switch 
machine, the detector bar and certain switch connections. 

MOTOR 

The motor, shown at A and also in Sec. 10, is entirely waterproof in con
struction, the operating wires entering through holes in a soft rubber plug 
(1771, Sec. 10), the cover being provided with a soft rubber gasket which is 
compressed between fini shed surfaces and the armature shaft passing out 
through an adjustable stuffing box. The removal of t he cover gives free access 
to the parts requiring inspection. The armature, field coils and brush holders 
are of the most approved construction. Since some switches require more 
power to work them than others the motors have been arranged so that by a 
slight change of the intern~l connections, easily made on the · ground, they 
can be adapted to the work to be performed in each case. All motors are 
thoroughly tested before shipment by an electric pressure ten times greater 
than t hey will have to stand in practice. 

SWITCH rIACHINE 

The switch machine proper, consists of a connecting shaft (B), gear frame 
(F) , lock movement (R) with.its driving rod (G), pole changer movement (1) , 
pole changer (C) and cover (L). 

The connecting shaft (C) (shown also at 2056, ·Sec . 16) is flexible in all 
directions and renders the maintenance of careful alignment between motor 
and gear frame unnecessary. 

The function of the gear fratTl e mechanism (F) is first ; to reduce the speed 
of the motor and correspondingly increase its power to an amount suitable 
for the movement of t he switch and detector bar and. second; to disengage 
the motor after the switch machine has entirely completed" a stroke. The 
disengagement of the motor is effected by the combination of a 
cam (469, Sec. 11), mounted on the shaft with t he main gear, a 
clutch shifter (2526, Sec. 11), a pair of clutches (2308 , Sec. 11) and 
a gear (2309 Sec. 11). Both clutches and gear are mounted on a shaft 
(2758, Sec. 11) which connects direct with the motor . The clutches are 
keyed to the shaft but free to move sideways and, when permitted by the 
shifter, are forced against the gear by the springs (414). The gear is loose on \ 
the shaft except when in engagement with one clutch or t he other. When 
the motor operates it drives the gearing by means of one of t he clutches. 
When a stroke has been completed the clutch is moved sideways by the cam 
(469), acting through the shifter (2526) , thus disengaging the motor and leaving 
it free to continue in rotation by its acquired momentum and to give an indi
cation as explained on page 20. The movement of the switch, detector bar 
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anu lock plunger is effected by the pin (E) on the main gear, which connects 
direct with the lock movement, by the rod (G) , and to the switch, by engage
ment vvith the crank cam (D). 

It is through the medium of the lock movement (H) that the lock plunger, 
detector bar and pole changer are operated. Motion is transmitted to the 
crank (R) by the rod (G) , to the lock plunger by link (S), and to the detector 
bar by link (T). Sinse both detector bar and plunger are driven by the same 
crank, if a train , on the track, prevents movement of the detector bar the 
plunger cannot be withdrawn, much less the switch thrown. 

Motion is imparted to the pole changer (C) through the medium of the 
pole changer movenlent (I) , after the lock plunger, in returning, has passed 
entirely through the hole in the lock rod (M) " By an ingenius arrangement 
of the pole changer movement mechanism (1882 or 1910, Sec. 13), acting in 
combination with two pins on the lock rod (M), the pole changer (C) is caused 
to throw in one direction when the switch has reached its normal position 
and in the other when it has reached its reverse position. The movem1mt of 
the pole changer (C), illustrated more fully in Sec. 14,accomplishes three things: 
First, cuts working current off t he motor ; second, reverces the armature con
nections; and t hird , completes the indicating circuit, all as described on page 
20. It is operated mechanically by the rod (IV), or electrically by the mag
nets eM-M, Sec. 14), in the manner and for the reasons explained on page 21. 
A revolving circuit breaker (V, Sec. 14), is arranged to cut current off the mag
nets whenever the switch is in its full normal or reverse position. The whole 
is enclosed in a cast iron case with a gasketted cover. 

A boxing (K) , in combination with the cover (L), which ·is both hinged 
and padlocked, affords suitable protection for the mechanisrri.. 

SWITCH CONNECTIONS AND DETECTOR 8AR 

The gear frame and lock movement, together with the stock rails, are 
securely bolted and braced to a rigid tie plate (0) which maintains all parts in 
their proper relation, one to the other. The lock, front and throw rods, are 
shown at M, Nand P respectively. Both lock and throw rods are bolted by 
the lock plunger. The detector bar is shown at J and also in section 18. 

OPERATION 

The operation of the switch movement as a whole is as follows: Current 
having been delivered to the motor, as explainf'd on page 20, it is set in motion 
and, operating through the train of gearing, carries the main gear, with pin (E), 
through a complete revolution. During approximately the first one-third of 
this revolution the lock bolt is withdrawn and the detector bar rais.ed simul
taneously. This having been accomplished, the pin (E), coming in contact . 
with the outer end of the crank cam (D), causes the switch to be thrown dur- · 
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ing the next one-third of the revolution. During the final one-third the lock 
bolt is returned to its place and the detector bar lowered. Just at the instant 
the lock plunger passes through the lock rod, the pole changer is thrown and 
at the same time, the motor is disengaged as explained above , resulting in an 
indication being given as described on page 20. 

ILLUSTRA TlONS. 

The following is a list of illustrations showing machines connected to the 
various switches, etc., named: Derail, page '11; Wharton Derail, page 
73; Split Switch, page 58; Double Slip Switch, page 61; Movable Point Frog, 
page 57. 
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M(lVErlENTS 

I - A complete Switch and Lock Movement includes the Motor, Switch 
Machine, Switch Connections and Detector Bar. 

2- The Motors are shown in section 10. 
3- The Switch Machine (see section 8) includes t he Connecting Shaft 

(B), Pole Changer (C), Gear Frame (F), Lock Movement (H), Pole Changer 
Movement (I) and Cover (L) . It is made either Right 01' Left as specified. 
A Right or Left Hand Switch is one in which the mechanism is respectively 
to the Right or Left of an observer standing between the rails, facing the 
switch points. Switch Machines are the same for Derails, Split Switches, 
Single and Double Slip Switches and Movable Point Frogs. For other devices 
such as Crossing Bars, Scotch Blocks, etc., t hey are liable to vary somewhat and 
are therefore furnished to specification. 

4-Switch Connections (see section 8) include the Tie Plate (0), with Rail 
Braces, Slide Plates, etc., Throw Rod (P), Lock Rod (M), and Front Rod (N), 
all of which are subj ect to variation depending upon the kind of device to be 
operated and the relative location of the switch machine. Belo,v is listed a set 
of Standard Connections for a derail and one for a split switch; others fur
nished to specification. 

5-Detector Bars will be found listed in section 17. 

No. . Order I LIST OF PARTS ' 

-- ---~----~ - ---,--
3146 ' Right Hand Switch Machine, Complete, (see paragraph 3, above) in

cluding Gear Frame 2606 See 11, Lock Movement 2607 Sec 
12, Pole Changer Movement 1882 Sec 13, Pole Changer 3000 
Sec 14, Cover 2920 Sec 16 and Connecting Shaft 2056 Sec 16, 

3147 Left H and Switch Machine, Complete, (see paragraph 3, above) in
cluding Gear Frame 2606 Sec 11, Lock Movement 2607 Sec 
12, Pole Changer Movement 1910 Sec 13, Pole Cha nger 3000 
Sec 14, Cover 2921 Sec 16 and Connecting Shaft 2056 Sec 16, . 

3148 Set of Switch Connections for a Split Switch including Throw Rod 
2795 See 15, Front Rod 962 Sec 15, Lock Rod 2804 Sec 15 and 
Tie Plate 2919 Sec 16, , , , , , , ' , . ..... , , 

3157 Setof Switch Connections for a Derail, including Throw Rod 2795 
Sec 15, Front Rod 2799 Sec 15, Front Rod Guides 2791 or 2792 
Sec 15, Lock Rod 2804 Sec 15 and Tie P late 2918 Sec 16. 
In ordering, specify Front Rod Guide 2791 or 2792 Sec 15, as re-
quired ...... . . , . ' .. . , . , , , ' ..... , , . , ' , , , , .. , , , 

:: '::1::::::::· ··: '::: :· ····,, ·····:·· ····· ·:· ::: ·: ·: :· ····· ' 

Order by Section and Number, 

', ' 

, .. .. \,., . 
... . . . . . . 

:::: : I:::: 
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46 

1607 _ 2892 

462 

1360 

SWITCH MOTORS. 

SECTION 10 

.·~=!!-?476 

r~~r- 071 

1602 



SECTION 10 
SWITCH AND LOCK. MOVEMENTS 

Order 
No. SWITCH MOTORS 

026 Key fol' Jail' 462 ,see also 427) " .... . . . , .. 
045 Cotter Pin for 1539, , , ... ' .. .' , , . . . ... , 
o·n Cotter Pin for 462. . ....... . ............ . . 
052 Grap hite Packing for Armature Shaft 
066 Lag Sc rew, Moto r to Tie, .. ", .. , ...... "" . . . . ' 
Oil Washer for Co yer Sere,Y 2476 . 
427 Key, old style, foJ' Jaw 462 (see also 026). 
462 Jaw for 1607 and others .. , . . . . . " . , , , '. . . . 
493 Insulating Washer foJ' 2883 " ........ . . .. . . .... , . ... . 
506 Washer for 15500 1' 2883 ' ,. ' . . . . .... . .... . . . . . . . , . .. . . . ' 
528 Nut foJ' 1550 01' 2883 ' , . .. ' . ' . ' . ' 
5()2 Bolt for 990 ... . . . . . . . . 
5(l4 Wood Brace holding ('oil 16,(1 . ' . .. . . ..... . . ........ .. . .. . 
5()() Brush for 990 01' J .5.50 ' , .. , 
5Ui Squa re Insulating Bushing for 990, 
568 Cover for Moto r 1360 , , , , . . .. " ' .. . . .... ' 
573 Brush H older fo r 990, 

63 

I ' 
576 Field Casting for 1360,. . ' 1 -·· · 

577 Nut for 990 . 
579 Nut for 990, . , ....... ' , ......... ' 
580 Back Bearing Plate fol' 13(0. . . . . . . . . . ' . . . . . . . . . . . . 'I.' 
581 Front Bearing Plate for 1360 . . .. ' . ' . 
582 Plate for 990, . , , , ... , . . . . . . . . . . ' . . . I 
586 Spring for 990 . . . . . . . . . . . . . . . . . . . . . . . . . 
607 Insulating Bushing for 2883 , , , , , , , , , . ' . . . . , , , , , .. , . . . ..... . 
688 Insulating Washer for 990 ....... ' . ' . . . . ... .. . . . . 
845 Base for Binding Post for 1550 01' 2883 . . . . . ' . ... . . . ' . 
84() Thumb Nut for 1550 01' 2883 ..... '. . 
847 Lock N ut for 1550 or 2883 ..... . . ... .. . 
879 SC I'CW for 2883 . . . , , , .. ' 
884 Insul ating 'Washer for 990 ........ . . . . 
990 Brush H oln er pOllln ip t " for 1 ~I\() 

567 
607 
688 
884 

H75 
J4J9 
J528 

J550 

PAGE 63. 

Superseded by Bushing 3999. 
Superseded by Busbi ng 4001. 
Su perseded by Washer 3998. 
Superseded by Washer 3998. 
S h ould read 2320. 
Superseded by Screw 13H9. 
Superseded in l ~ test motors by P late 4617 which 

has a hinge d Cover 4618, a!ld 11 sCJua re Tnlllk
ing Cap 4619, w i t h a n inlet bus h·ing for wires 
1768 and other minor pat·ts in acco rd ance. 

In later m otors has three binding posts instead 

of two. 
04J Sho uld read 045. 
045 Should read 041. 

Order bv Section and Number 
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OJ'der 
No 

SWITCH AND LOCK MOVEMENTS 

SWITCH MOTORS 

SECTION 10 

I 

. . . . I . . . 
1600 Brush Holder, Right H a nd, complete for 15L O. 
1601 Lock Washer for 15. 0 ........ .. . . 
1602 Rubber Washer for Screw 2476 .. . 
1607 Motor, 110 Volt, Model 3, Complete. 
1641 Field Coil, 110 Volt, for 1360 or 1607 . 
1619 Brush Holder, Left Hand, Complete for 15L 0 
1767 Compression Screw for 1771. . . 
1771 Rubber Plug for lead wires for 1607 or 2892 . 
1772 Insulating Washer for 1771 . 
2400 Washer for 2890 
2441 Screw for 15LD . . 
2448 Screw for Oil Hole in 1527 . 
2461 Screw for 15W 
2471 Screw, holding Bearing Plates 580, 581, 1527 or 1528. . . . .. . . .. . 
2476 Cap Screw for Cover 1536. 
2477 1 Cap Screw, holdi?-g Bearing Plates 1527 to 1528. 
2524 Cap Screw, holdmg Cover 568 ..................... .. . 
2703 ' Wrought Iron Magnet Core for 2892 (not illustrakd). 
2883 Binding Post, Complete, for 1360. 
2884 ' Field Casting for 2892 
2889 Cap Screw, special, holding 2703 top ............ . . 
2890

1 
Cap Screw, 2t", holding 2703 right and left. 

2891 i Cap Screw, 1Y. holding 2703 bottom ...... . 
2892

1 

Motor, 110 Volt, Model 3 Special, Complete . . . 
2893 Field Coil, 110 Volt, for 2802 (shmYll dotted) .. 
28951 Washer for 2889 .... . . . . .. ...... . . .... . 

. I . 
. " " I " ...... .... .... .. . 

' 1 • 
•• j .. . .. .. 

. . . . . 1 . . . . . . . . . . . . 

.. .. ·1 . . . .. 

".: ': ::::: :::: :: :: I:: ::: : : 
.. .. .... .. .... . . . 1 .. .... 

.. .. .. .. I···· ..... . .. . .. 
I 

Order by Section and l'iumber 
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SWITCH MOTOR S 

----------------------------------~---------

I 

I 
I 
\ 

2889 

. 1 
/ 
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SECTION 11 , 

Order 
N o. 

SWITa-I AND LOCK MOVEMENTS 

GEAR FRAME 

026 Key for 2758 (see 427) ... .. . . . . . . . . . . . . .. . . . . . . .. .. . ...... . 
039 Cotter Pin for 2757. . . . . . . . . . ... . . . . . ... . .. .. .......... . 
045 Cotter Pin for 2758 ........ . ....... .. . . .. . . . . . . . 
048

1
'Cotter Pin for 470 or 751 . .. .. ... . . . . . . . ... .. . . . . . . .... .. .... . 

409 Main Shltft. . . . . . . . . . . . . . . . . .. . ..... . . ............ . 
410 Intermediate Shaft.... .. . . ..... . . .. ... .... . . . .. ... .. . . . 
411 Collar for 2750. . . .... .. .. . . ... .. ............ . ... . 
412 Screw, Collars to Gear, for 2750 ........... . . . . . ..... .. ...... . . 
414 Spring for 2758 ... ... ... . . ......... . . . . ....... . . . . . . . . . . . . . . 
416 Clutch Shifter for 2750 ........... . ... ... .. . ......... ........ . 
420 Collar for Shaft 410 .... ... ....... . ..... . ... . . . . ............ . . 
421 Collar for Shaft 409. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 
422 Set Screw fo r Collars 420 and 421 .. . . . . . .. . . .. . ... .. .. . ....... . 
427 Key, old style, for 2758 (see 026) .. . ....... . . . ..... . . . .. .. . 
428 Key for 2758 .... .. ....................... . . . . . . ..... .. .. .. . 
429 Key for Gear 466 .............. ... . .. ....................... . 
430 K ey for Gear 468 or 756 . .. ... . .. . . . . ... . ... . .. ... . .. .. . ..... . 
431 P in, Cam 469 to Shaft 409 ...... . . . . . . .. . . .. .. . . . . . . . ........ . 
4112 .TRW fA,. ?7~Q 
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428 Superseded in la ter m achines by semi-circu la r 

key 4031. 

577 
72! 

Used only with old style Clu tch, etc., 2750. 
Abandoned in machines u~ing semi -circula r key 

4031. 

739 
2757 
2484 

Used only wi th old style C lutch , etc. 2750. 
Supersed'ed by fri'ction cl u tch complete 6375. 
Used o nly with % -in. t ie plates. For %· ill . t ie 

plates orrler 4693. 

2784 Used only w ith old style Clutch , e tc. 2750. 

~~"""''''''''''r'''I:I~-;:-::-'';;-'-'''~-- ~.~.-.~. -:-:'-:-:-: -:--:---:---:---.. -. :-~~~.-:-:-:--:~~ . 
o er useCl on 751 .. ' .. ... ..... .. ..... .. .. . . . .. . .. . . 

751 
756 
767 

1155 
1745 
2308 
2309 
2310 
2459 
2470 
2484 
2523 
2525 
2526 
2606 

Stud for Gear 756. . . . .. .... .. . . . . . . . . ... .. . . . ........ . .. .... . 
Main Gear with Stud 751 rivp-ted in . .. . ... .. . .. . . . . . 
Clutch Shaft for 2758. . . . .. . ... . . ' .. ... . . . ... . .... ..... ... . . .. . . . . 
Jamb Nut for Screw 2459 .. ' ...... . . . . . . .. . . . . .... . .. . . .. . .. .... .. . . . . 
Clutch Gear, Complete, for 2750. . . . . . . . . . . . . . . . . . . . . . . . . ..... ....... . 
Clutch, 4 tooth, used with 2757. . . .. . ... . ... . . . . 
Clutch Gear for 2757. ". . . ........... . . . . . . . . . ............ .. . . ... . 
Collar for 2757. . . . . . ........... . ......... . " . . . . . . . . ... . . . . 
Set Screw holding Clutch Shaft Bushing ....... ... . .. . . . . . . . . . .. . . . .. .. . 
Screw holding Gear 466 to Shaft 410. . . . . . . . . . . . . . . . . . . . .. . ...... . 
Cap Screw holding Gear Frame to Tie Plate . .. . . . . . . ........... . . . . . . . . . 
Clutch Gear, Complete, for 2757 ........ . .... .. .. . . .. . . ..... .. . . ..... . 
Shaft for 2757 .. ' .... . . .. .. ' ........... . . . ... . ............ .. .. . ...... . 
Clutch Shifter for 2757, slides Qn 2525 ....... . ........•.... . . . ... . ... . . .. 
Gear Frame, Complete,with Clutch Shifter 2757,forright or It-ft hand 

machine as specified, Bolts and Nuts included . . . ............ ' 1 .. .. . .. . 

Clutch, 4 tooth, wit.h Shifter and Gear, Complete ... . . . . ...... . . . . . .... . . 
Clutch Shaft with Springs, J aws, etc., Complete ............ . . ... . .•. ... .. 

67 

. . . ;... 

2750 
2757 
2758 
2784 

Clutch, 16 tooth, with Shifter and Gear, Complete ......... . .... '1" " " " 
Set Screw holding Clutch Shifter Bushing . . ... . .... . ... . . . . . _. _. _. _' 1_' . . . _. _. _ .. _. _ 

Order by Section and Number 
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SWITCH AND LOCK MOVEMENTS 

SECTWN 12 

<t~.er I LOCK MOVEMENT 

~I Cotter Pin for 2652 or 2653. .. . . ... . . ~-~~ .... . . .. . 
046 Cotter Pin for 2652 or 2653. . . . . . . . . . . . . . . . . . . . .. . ...... . 
049 Cotter Pin for 724. . . . ... . . .. . . 
520 Stud for 2653. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . ... . 
522 Nut for 2652 .. """ " " .... .. 
524 Spnng for 2652. " . . . . . . . . . . . . . . . . . . . . . .. .. . 
554 Nut Lock, Double, for 2483 or 2485. . . . . . . . . . . . . . . . . . . . . . . 
555. Nut Lock, Single, for 2483 or 2485. . . ... / ...... " I' .. . 
646 Nut for 2483 or 2485. ... . . . . . .. .. . . . . . . . . . . . . . . . . . .. . .. . .. .. . ... . 
723 Pin for 2652. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 
724 Pin, Pivot, for 768 or 1660 . . .. ........ . . .. .. .. .. . . . . . . . . . .. .... . 
731 Pin for 2653. . . . . . . . . . . . . .. . ...... . ..... . . .. . ... . . 
755 Rod for 2652 . . . . . . . . . . . .. . .... . .. . . ... . . . . . . . . . . . .. . . ... . . . 
760 Block for 2652. . . . . . . . . . . . . ... ..... . . .. . ... . . . . . . 
763 Plunger for single locking .. '. . . . . . . . . . . ... ... .. .. ......... .. .. . . ... . 
765 Link for 2653. . . . . . . . . .. ... . . . ... . . . . . . .. . . .... .. . 
768 L , Crank. '. . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 
773 Jaw for 2652 . . ......... . .. .. .. ......... . . . ........... ...... . 1' 
787 Lock Frame for Left Hand Machine ... .. . . . . . . . .. ... . . . . . 
795 Lock Frame for Right Hand Machine .. . ... . .. . 

1000/ Pin for 2652 .. .. ..... . . . . . ....... . ... . . .. .. . 
1015 Nut for 2652 ............... ... ..... . ............... ... . 
1660 T Crank, used with Detector Ba r ...... .. ........ ... .. . .. ...... . 
2030 Bracket, used with 787 or 795 for Locking Throw Rod . .... ... .... . 
2279l Plunger for Double Locking, used with 2030 . .. . . . ...... . . .... . . . 
24831 Cap Screw, 795 or 787 to Tie Plate ...................... .. . .. .. . 
2485

1 

Cap Screw, 2030 with 787 or 795 to Tie Plate ...... .. .......... . . . 
2607 Lock Movement, Complete, with Crank 1660, parts for double l 

locking and with bolts . Right or Left as Specified. . . . . . . . . .. . 
2652 Driving Rod, Complete ................ . .. . ,'. . .. . . . . . . . 1 . . 

26531 Link, Complete: .connecting Crank to Plung~r : : . . : : : : : : : : : : I : : .. . . . . 

524 

2030 

2483 

· .. ...... · 1· 

PAGE 68 . 
. S' 509 1 which has 

Superseded by a heaVIer pnng , . 
convolutions of a rectangular sectlO t

t
,: lates 

. . I t Fot' %-111. Ie p 
2030 is for a 3js-tn . be p a e. 

Bracket 4692 is requ11'ed. . order 
For }i-in . tie pl ates. For V2-in . be plates 

2484. 

········: :l : 
Order by Section and Number 
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SWITCH AND LOCK MOVEMENTS 
S E CTION 13 

POL E CHANGERS AND MOVEMENT 
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SECTION 13. 

Order 
No. 

SWITCH AND LOCK. MOVEMENTS 

POLE CHANGERS AND MOVEMENT 

71 

I 

I --- \------,-
034 Cotter Pin fo r 2660 or 2679 ....... . . . . ... . .. . . . . . . . . . .. ... ... . r •• •• . •• • 
035 Cotter Pin for 1882 or 1910 . . . . . . . . . . . . -1- .. 
451 Bracket for 1531, 2218, etc ....... ... .. . .. . . . ... . ..... ... . . . . .. . . .... . . 
454 Contac~ Bar for .1531, 2218, etc ... ..... . .... . . . .. . . . . . . . . . . . . . . \ .. . .. . . . 
498 Insulatmg Bushmg for 1531, 2218, etc . . . . ... . ......... . .. . . . .. . \" ..... . 
506 Washer for 1531, 2218, etc. . . . .. . . . .. . . . .... ..... ... . . . . .. . .. . 
711 Contact for 1531, 2218, etc .. .. ... ... .... . . . . . . . . .. . .. ....... . \ .... .. " 
718 Pin for 1531, 2218, etc .. . .... . .. . . ..... .. .... ... .... . ... . ... . . . . . ... . 
728 Bracket for 1532. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . 
740 Nut for 1531, 2218, etc.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . j . 

752 Bracket for 1531. . ...... . ..... .. .. .. ........ . . . . . . . .. ... ! . 
989 Dowel Pin holding Pole Changers . . . . . . . . ... . . . . .. . . ..... . .. i .. . . . . 

1156 Nut fo r 2660 or 2679 .. ' .... . .... . ... . ......... ....... . ... . . . '1, .. .. .. . 
1401 Contact P late for 1531, 2218, etc .. .. . . . . . . . .. ...... . . ... .. ... . ... .. . . 
1402 Insulator for 1531 or 1532 . . . .. . . . .. . . . . . . ..... . .. . . . .... \" " " . 
1403 Insulator fo r 1531 or 1532 . . . . . .. . . . . . . .. . . 
1478 Pin fo r 2660 or 2679 . . .. . . . .... . . . . . . . I . 
1495 Pin for 1882 or 1910, holding 1916 to 1917 .. . . . .. .. . ... . ... . . .. . .. .... . 
1521 Contact Plate for 1531, 2218, etc. . . . . .. . . . ............ . 
1522 Stud for 1531 , 2218, etc. . . . . . . . . . . . . ....... .... . .... . .. ... . 
1531 Two Circuit Pole Changer complete for Right H and Switch Machine; 

superseded by Pole Changer 3000, Sec 14 . . . ..... ....... ..... .. .. . .... . 
1532 Ditto for Left Hand Machine ; superseded by Pole Changer 3000 Sec 

14 .. ...... . . .. . . .. . . .. .. . . .. . .... . ........... . ... .. .. . .. . . . 
1822 Pin for 1882 or 1910. . . . . . . . . . . . . . . . . . . . . . . ........ . .. . . . . 
1882 Pole Changer Movement complete for Right H and Switch Machine, 

with Screws, 2479, (Left Hand shown). . . . . . . . . . . . . 
1910 Pole Changer Movement complete for Left Hand Switch Machine, 

with Screws, 2479 ... .. .... . .. .. .... . 
1911 Bracket for 1910 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 
1912 Bracket for 1882 . ... . . ... .. .. . ..... .. ...... . . 
1913 Link for 1882 o r 1910, connecting 1914 and 1930 .... , ..... .... . . 
1914 Slide Bar fo r 1882 or 1910 . . . . . . . . . . . . ... .. .. . . 
1915 Crank for 1882 or 1910 ... . . . . . ..... ... .... ... . . . . . . . . 
1916i Cam " " " " . . . . ... . . . ..... .. . . . . .. . . . 
1917'1 Plunger for 1882 or 1910 . . . ... .. ... . .. .... .. . . . . . . 
1918 Cap for 1882 or 1910 , . . . . .......... . .. . .. ... . .. .. . . .. . 
19191\ Stud for 188. 2 Ot: 1910, Fulcrum for 1916 . . . .. .. . .. . . . . 
1920 Stud for 1882 0 1 1910 .... . .. . ... ... .. ....... . ........ . . . . . . . . 
1921 Pin for 1882 or 1910 . . . . . . . . . . . . . . . . . . . . . ... . .. .... .. . 
1922! Lock Washer for 1882 or 1910 .. .. . ... . . . ... . . . . .. . .. .. . 
1923 Stud for 1882 or 1910. .. . . . . . . . . . . . . . . . . . . . . . . .. . .. . 
1924 Cap Screw fo r 2660 or 2679. . . . . . . . . . . . . . . . . . . . . ... ..... . 
1926 Washer fo r 1882 or 1910........ . I 
1928 Stud for 1882 or 1910, Pivot for 1915 '. '. '. '. '. ' .. ' .. ' . . ' .. ' ': :' :' .'. :: :: :: :: .... :: :::::: :::::: 1930 Lever for 1882 or 1910 ... . .. .. ...... . ... . . ...... . 
1965 Insulator for 1531 or 1532 . . . . . . . . . . 
19661 Insulator for 1531 or 1532 . . 
2197 Brac:ket for 2219 ......... . 
2198

1 

Bracket for 2218 ....... . . . 
2207 Insu~ator for 2218 or 2219 . . . . . . . . . . ... .. . . . .. . 
2208 Insulator for 2218 0 1' 2219 . . . . .. . . . . . ....... . .. . 
2209 Insula tor for 2218 or 2219 . ... . . . . . . 
2210 Insulator for 2218 or 2219 ........... .. ... . .. ........ ... .. ... . 
2218 Three Circuit Pole Changer complet e fo r Right H and Switch Machine 
2219 Ditto for Left Hand Switch Machine ... .... .... .. ...... . ..... . . 
2388 Jaw, Complete, for 2660 . . .. . . . ........ . .. .... . . . ... . 

Order by Section and Number 



72 

Order 
No. 

SWITCH AND LOCK MOVEMENTS 

POLE CHANGERS AND MOVEMENT 

2391 Bushing for 2660 or 2679 .... .. .. . . . . ........ . .. ...... .... . . . . 
2392 Pin for 2660 or 2679 . . . . . . . . . . . . . . . . . . . ... ..... . . 
2404 Pin for 2679 . . .. ........... . .... . . . . . . . .. .... . . .. . . . .. . . ... . 
2443 Screw for 1531, 22.18, etc .... .. ...... .... . .. . . 
2445 Screw for 1531, 2218, etc ............. . .. . .. .... ..... . . . . 
2457 Cap Screw for 1882 or 1910. . . . . . . . . . . . . . . . . . . . . . . .. . . . .. .. . 
2479 Cap Screw, holding Pole Changers, also 1882 or 1910 . . .. .. .. . 
2639 Jaw for 2660 or 2679 .. " . . . . . . . . . . . . . ........ ... .. .. . . 
2649 Lock Washer for 2660 or 2679 . . ' .. . ..... . 
2659 Rod for 2660 or 2679 .. ' . . . . . . . . . . . . . . . ...... . . 
2660 Rod, Complete, connecting 1882 with 1531 or 1910 with 1532 . . . 
2677 Jaw ,Complete , for 2679 . ... .. ........ .. .. . 
2679 Rod, Complete, connecting 1882 with 2218 .................. . 
2740 Connecting Wire with Terminals for 1531, 2218, etc. 

. . . . 'r' .... ' ....... : : : : : : : : : ........ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

~ : : :: :::::::::::: : . . ... . . .. . . . -... ... . . : : : : : : : : : : : : : : : : : : : : : : : : : .. 

:::: :1: ::: :::::: :::::: :: :::.'. :.::' .:: '::::: :::: :::::: :::::::::: :: 
. . . . ·1· ., ..... . .. ......... . ... . . . . .. . . . . . . . .. . . . .......... ...... . . 

•. • · 1 •.•.• ··· ··•·· •• .•.• .•••.•. •. •.•• ..•• ••. ••• ••.•.• ••.• .•.• ..•• 

Order' by Section and Number 

SECTION 13 

',,' . 

. . .. .. . ( ... . 



WHARTON DERAIL 
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SWITCH AND LOCK MOVEMENTS 

SECTION~14 
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SECTION 14 

Order 
No. 

75 
SWITCH AND LOCK MOVEMENTS 

REVERSIBLE POLE CHANGER 

036 Cotter Pin for 3012 .... .... .. . ..... . . . . . .. .............. . ... . .. ... . . . \ . . . . 
040 Cotter Pin for 3056. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ... . 

0122 Screw for 3020 or 3031. . . . . . . . . . . . . . .. . . . . ... . . . . . . . . . .. . . . ... . . . . . 
506 Washer for 3026. . . . . . . . . . . .. .. . . . ... . ........... . . . . . . . . . . . . . . . 
528 Nut for 3026.. . . . . . . . . . . . . . . . . . . .... . .... ... . . . . . . . . . . 
737 Pin for 3012 .............. . ... . . . .... .. .. .. . ... .. . . . . .. . . . . . . . . . . .. . 

1156 Nut for 3057... . . . . . . . . . . . . . . ...... . . . . . . . . . 
H78 Pin for 3010. . . . . . . . . . . . . . . . . . . .. . .. . . . ... . . . . . . . . . . . .. ... . 
1924 Cap Screw for 3040. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 
1925 Lock Washer for 3031. . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 
2601 Screw for 3012. . . . . . . .. . .. . . .. .. . . . . . . . .. . . . . . . . . . . . .. .... . . . . 
2639 Jaw for 3040... . . . . . . .. . ........ . . . ...... . ... .. . .. . .. . . . 
2649 Lock Washer for 3040. . ... .. . . 
2762 Cover Screw. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ". " .. . 
2965 Lock Washer for 3026. . . " . .. I . " " • . • . • 
2999 Screw for 3031 ... " " . " ... . ...... " " " " . . . . . .. " . " ........ ..... " ... .. . 
3000 R eversible Pole Changer, Complete"including t he necessary Bolts, 

Nuts, etc., for fastening to Switch Machine a nd wit h Rod 3040. 
Replaces 1531 and 1532, Sec . 13. . .......... . ..... ... . 

3002 Case . ..... ....... ... .. .. ........ . . .. ... . ... . ... . . ..... . .. ...... . 
3003 Cover.. . ..... . . 
~QQ! Sar :'-'.' '.' : . . . . . . . . . . . ...... ..... ....... . 

3006 
3012 

3031 

PAGE 75. 

Superseded by Coil 6094- with Tube 6095. 
Supei"seded by Commutator 6-!R() a nd Shaft 3018. 

When ordering this to replace 3012 be sure 
and specify coutact block complete 6489 to 
g o with it. 
(6489 is equipped w ith a cam arrangement 
for bringing the commutator to its centre re o 
gardless of where the machine would other. 
wi,e stop it. ) 

Superseded by Block Complete 6489. (This in
cludes the springs and roller for forcing Com
mutator 6+39 to its centre as above.) 

3056 8056 with its tlut 3055 superseded by Bolt Com" 
plete 3264. 

~038'1 Washer for 3012 .. .. . . . .... . ...... ,-- .. . 
3040 R~~c?~~plete, .connecting Pole.~hanger to .Mo~ements.1910 or 1882, . . . . . . I .. . 

3041
1 

Rod for 3040 . ... . . . . ..... . . . ... . . . . . I . . . 
3043 Screw for 3020 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. ' 1' . . . 
30441 Screw for 3020. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . . . . . . . . 

i8~~ ! ~~~ ~~~e~~~~idi~g ' p~i~ Ch~~g~r' t~ 'G~~l: F~~~:: . .. :: ::: .. .... . : : I: : 
3057 Set Screw for adjusting Pole Changer . . . . . .... ... . . .. . . . . . . . .. I . •. 
3058 Washer for 3056 .. '. . . . . . . . . . . . . . . . . . . ... .. 1· 
3069 Contact Spring for 3031 for outside connection .... . . . . ... . . . . ... . .......... . 
3089 Screw holding Cap 3004. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . ' 1' . . . 
3155 Collar for 3012 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... .... . ..... . . . 
3156 Screw for 3012. . . . . . . . .. .. . . . . . . . . . .. .. . .... . . . . . 

Order by Section and Number 
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Order I 
No. 

SWITCH AND LOCK MOVEMENTS 

FRONT, LOCK AND THR OW RODS 

010 Bolt wit h Nu t for 2791. . ... . . . . ... .. . . . . . .... . . ... .. . 
029 Nut Lock for 1889 and 1890. . . ....... . ..... . 
044 Cotter Pin for 730 or 1168. . . ... . ...... . . .. .. . 
067 Lag Screw 2791 to Tie . .. ' ... ... . ........ ..... . . . .. . 
097 R ivet for Brackets 861 or 2811 . . . . . . . . . . . . ...... . 

SECTION 15 

. ...... .I. .. . 

01131 Nut Lock for 2792 . :'I . . . . . . . ... . . . . . . . . . . . . .. .. . 
529 Pin for 2803 or 2804, located on the ground . .... . .. . . . 1 . 
545 Nut fo r various Rods .. . . .... . . 

~~~ I i;~~1~~~I:f~r2~~~1 ~vitl~4~"· t~ r)t ft~~g~· ....... . ::::::::::::: . ... :: :: : I· 
~:~ I ~ ~~ fz; 12;:i ~~. iS90: : : : : : : : : : : : : : : : :: ::::: : ::: ::::: :::: :::: I: : : : : : : 

. 730 Pin for J aw~ 959 and others. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
793 Foot, Right Hand, for 963 or 2799. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 
794 Foot, Left H and, for 963 or 2799 .. ... . ......... .. . . . . . . .. . . . .. . ... . . 
809 Foot, Left H and, for 2803. . . ..... . . . . . . . . . ..... .. .. ... . ... . . . . 
810 Foot, Right Hand, for 2803 .... . .. . . . . . ......... . .. . ... . . . . . . . . 
826 Lock Rod for 2804. . . . . . . . . . . ... .. .. . . . . . . 1 . 

~~i l ~~~~k!\~~,~~~\~8R~d·Adj~~ti;lg· i~r· 2794 ~;··2795 : : : . . : : : : : : : .... . 
876 Jaw Rod for 2793. ... . ... .. .. . ... . . . . . . . . . . . 
9591 Screw J aw, I t", for various Rods . .. . ... ...... ................ . 
962 Front Rod, Complete, for Switch. .. . . . . . . ... . ... . . . . 
963 F~ont R;>",d, Complete, for Slip S\\'itch . " . . . ... . . . . . . ..... . . . . . .. .... . . 

1168 PIll for I hro,,, Rods. . . . . . . . . . . . . . . . . . . . ..... . . . . . . . ... . . .. . . 
1775 Foot, Right Hand~ for 962 .. ... . ....... . . . . . . . .. . . . .. . . 
1776 Foot, Left H and, tor 962. . ... .... . . . .. .. . .... . . . ' 1' . . ... . ·1' . . . 
18: - . . 
18' 
20· 
21 
26 
26 
26 
26 
27 
27 
27 
27 
27 
27 
27 
27 
2S 
2S 
2~ 
2E 

529 
545 
793 
794 
809 
8JO 

1889 

1890 

2034 

PAGE 76 . . 

Superseded hy Screw 4459. 
S uperseded b.v }(ut 28 13. 
Supersederl by 1775 for Rod 2799 only . 
Superseded by 1776 for Rod 2799 onl;" 
Supet'seded by Foot 4640. 
Supersederl by Foot 464.1. 

Superseded by 1890 (3-in. ) fo r ord inarv rein. 
forced point s, and by 4160 (3V:,- in.) fo'r extra 
heavy reinforcements. 

Superii\eded by 4160 (31h-i n. ) for ordi~ary rei n
forced points , and by 4295 (4·in. ) for extra 
hea vy rein forcements . 

Superseded by 2814. 

~~111 N uC iu; 2810 . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '""CC-. -. . - .. 
2814 Jaw Rod for 2815 . ... . .......... ... ......... ... .. . ....... . . . . . .. . . . . 
2815 Throw Rod, Complete, Double Locking, fo r Switch. . .. . ... . . . . . ... . .. . . 
2923

1 

Hook Bolt for Rail with 4!" flange and under . . . . . . . . . . . . . . . . . . . . . . . . .. . 
2924 Hook Bolt for Rail with 5" flange and over. 

Order by .section and Number 
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SECTION 15 
SWITCH AND LOCK MOVEMENTS 

77 

FRONT, LOCK AND THROW RODS 

o 

= 
2789 963 i 

067 

o 

o 

o 

1790~ 
1 

2791 

1668 
o 

2632 2799 

~2667 
~J 1923 

2792 {~~~4 
e 

@!l~~-101l3 

"---1----"'-'-'645 
!--LENGTI1----i 

s=@B 
~4t!4~\8=76==2=7=9=3==5J1i4~44 '--___ ~~ 827\ ~., 

r-5I9l~ 2803 

~_" ____ " ~~~~=====/8=26============~ 
54S'9R044 2804 

~£~097 
~2172 \2034 2795 

~i£;~097 
5~2172 \ 547 2794 

1889~809 029 
1890 46 

! J-810 
U 

~ 044 

~:;: =:--,~. 
\ v I ~2~814~=====2==8=1=S====~========~====~ 

28!O 
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t- I: : 
I~ 

SS8 

2919 

I: : 

S E CTION It) 
SWITCH AND LOCK MOVEMENTS 

TIE PLATE S, COVERS, &c. 

0 
0 o 0 

0 0 0 0 

805 

?+-O] I© @f- Cl] [puum 

089 559 099 067 

0 0 Ii 0 0 

0 0 0 0 

960 

o 

o 

0 

0 

o 

:1 
2918 

~ , 
2828 

fD 
2797 

--2796- - : : 

o 
o 

r0
67 

~ , . . . . 
: ~ 0 ~ : . ' 

m 

2798 

1542 ,--__ 1'.'-_ _ _ 

1286 

1154 

i237 

~~ 
096 .:.. I 

085 
I 

e=- pm-- fi 
094 095 

2920 2921 

1286 
· 461 

463 

051 
'---~v~--:...., 

2056 



SECTION 16 

Order 
No. 

SWITCH AND LOCK MOVEMENTS 

TIE PLATES, COVERS, & c. 

034 Cotter Pin for 1542 or 2056. 
051 Pad Lock for 2920 or 2921, with or without key. 
067 Lag Screw foJ' 2798, 2918 01' 2919. . . 
085 Hasp with Staple for 2920 or 2921. 
089 Rivet 558 to Tie P late. 
094 Screw for 2920 or 2921 .. 
095 Screw for 2920 or 2921. . . . . . . . . . . . . . . . . .... . . ... . .... . . . . . . .. .. . 
096 Rivet for 2920 01' 2921. . . . . . . . . . . . . . . . . . . 
099 Rivet 559 to Tie Plate .... ... .. . . . . . . . . .. . . . 
425 Key for 2056. '. . . .. . . .... . . . . .. . . . ...... ... . . .. . .. .. . '1" .. ... . 
426 Key for 2056 . . . . .. . . . . . . ..... . . . . . . . .. ... . 
460 Jaw for 1542 01' 2056 .. ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... . 
461 Sliding J aw for 1542 01' 2056 . . . . . . . . . . . . . . . . . .... ... . . . 
463 Shaft for 2056. . ... ... . . ... . . . . . . 
464 Block for 1542 or 2056. • • :.1. : 

79 

558 Slide Plate for 2918 or 2919. . . . . . . . . . . . . . . . . . . . . . '1' 
559 Rail Brace Plate for 2918 or 2919, u sed b ack of 2828 ......... . .... . 

.. .. . · 1· ·· · 

805 Ti~r~~~~d' .5(fY'~ f:r .2~18, holes. for 558, 559 and 2828, drilled on thel. 

932 Covel' for 2920 . . I 
960 Tie Plate, 10'5", for 2919, holes for 558,559 and 2828, drilled on the 

968 Covel' for 2921. . . . . . . 
ground. . . 1 

1154 Shaft for 1542 . . . .. . . . . . . ... . . . 
1237 Key for 1542. . .. . . .. . .. ... 
1286 Pin for 1542 or 2056. . .................. . 
1520 Pin for 1542 or 2056 . . ............. . 
1542 Short Shaft, Complete, connecting Motor to Switch Machine. 
2006

1 

Pin for 1542 01' 2056 .... ......... . .. ..... ... . . .... . . ... . 
2056. Long Shaft, Complete, connecting Motor to Switch Machine .. 
2/96 Guide for 2798 ............ ......... ............. . . 
2797 P lunger fo r 2798 
2798 Facing Point Lock, Complete .... ' ......... . .. . 
2828 Rail Brace for 2918 01' 2919 ; specify height of rail. 
2918 Tie Plate with Braces and P lates, Complete for a derai l . 
291~ Tie Plates with Brace and Plates, Complete for a Switch . . . ... .. 
2920 Cover with Lock ,Hasp, etc.,Complete, for right hand S" iitch Machine ... .. .. . 
2921. Covel' with Lock, Hasp, etc ., Complete, for left hand Switch Machine .. . 

. . . i . . . . . . . . . . . . . . . . . . . . . . . . 
· 1 " o>~ . .. .... .. 

. . . I 
I 

PAG E 79 . 

. 932 S hou lu rea d 4339 . 
%8 Should read 4'HO. 
089 I s for o/s·in . tie plates. For %. in . tie pIa tes order 

0225. 
0% Supersededhy 0203. 
099 Is for o/s·i n. tie plates. Fo r 1I2-i11. tie plates order 

0226. When plate 559 is not countersunk 
order round head rivet 093 for Ys·i n. tie p la tes 
an d 0288 for 1h·il1 . tie pIa tes. 

.. . -:-.. .. ~ ..... 'I~'~'l " 

Order by Section and Number 
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Order 
No. 

SWITCH AND LOCK MOVEMENTS 

I • 

- - - --- - - ------- " 



SECTION 17 81 
SWITCH AND LOCK MOVEMENTS 

DETECTOR BARS 

Detector bars are subj ect to wide variation in the length, number of clips, 
connections, etc. , to suit local requirements. YVe have, however, given below 
two styles which are often used and which will indicate what is included. For 
bridges or other places, where there is no room under the rail for fastenings, 
clip 2671, with stop 2977 is used. 

Order 
No. LIST OF PARTS 

1884 50 foot Detector Bar, Complete, fo r use on same side of t rack " 'ith 

I 
switch machine, including 15 clips 1871 Sec 18, 4 stops 1872, Bar 
?~87 (50.ft) made in thre,: pieces with 2 bolts (0128) .at each 

I Jomt, Dnvll1g Bracket 268b, E ye R od 2698, Pipe 653 WIth coup- I 
lings, plugs and rivets as required. Guide 886, Spring 786 with . 

I 
Clamp 641, Cral~k Stand 1875 with Compensators or Cranks aS I 
reqUlred, and Lmk 1874 .......... .. ...... .. ... . .......... ' j' 

In ordering specify length of p ipe, style of Cra nk or Compensator, 
and send drawing of rail section. 

3145 50 foot Detector Bar, Complete, for use on opposite side of track I 
from swit.ch machine, including 15 clips 1871 Sec 18, 4 stops 
1872, Bar 2687 (50 ft.) made in three p ieces with 2 bolts (0128) 
·at each joint, Driving Bracket 2685, Eye Rod 2698, Pipe 
653, with couplings, plugs and rivets as required, Guide 886, 
Spring 786 with Clamp 641 , Screw Jaw 2697, Guide 2930, Crank 
Stand 1875 with L crank, and two J aws 2699 ......... ... .. . . . 

In ordering specify length of pipe, style of L crank and send dra\dng I 
of rail section. . 

..... , ...... .. . ·· ······· ·· ········::: :: :: ···:·· ··· ··· ··: ::::: l .• • I • •. 

• ••• • •••• • • ••• •• 1 • •• 

1 

. j 

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

....... ::::::: :: ..... .. :1::: : 

. " I ' " .. 

. 1 . . . 

.. ...... · .. 1· . I 
• .• •• . • . . . • . • •••• •• • . • . • • ••• . •.•.• • ' 1 ' 

: .. . . : 'I. 
I 

. . ... 1 . . . . . . ... . . . . .. . . . . .. ....... . .. . . 

. : .. : I : . : : : ..... .... .... : ~ : : : : : : : : : ... : .... : ... .. . : . : . : . : . : ... .. :/: : : .... . j 
I . . . 

..... .... .... .. ::::: :: ::: .. ::::::::: ::::: ::: :::: ::::: .. ···: ':::::: :l: :· 
Order by Section and Number 
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=-==-===-==S=W=I=-=T::::C~H~A;:-N~D~L~O::CK~:!~ ~ VEMENTS 
S E CTION I S 

DETECTOR BAR PARTS 

1871 

1872 

. . - - ~ 

~ 
2671 

~
-- .. . -- . --. -

0127 
0113 2979 

,========~d 

641 

~ 2982 
~ 
0128 

, 
- - LENGTH----i 

CS~ 
635- 636 - 2922-2923 - 2924 

3090 

~l)~ 

EJeC!] 
642 - 1230 - 2974- 2975- 2976 

786 



SECTION 18 

Order I 
No. 

83 
SWITCH AND LOCK MOVEMENTS 

D ETECTOR BAR PARTS 

07 Bolt with Nut for 641 and 886 . . . . . . . .. . . . . . . . . . . . ... . 1 . . . 

011 Bolt with Nut for 2930 . . ... . .. . . . . . . . . . . . . . . ... . .. . ... . .. . 
022 Bolt, holding 1875 to Tie. . ........ . . . . . . . . . . . . . . 
042 Cotter P in for 2693 or 2927. . . .. ... ... . . . . 
043 Cotter Pin for 1871 or 2671. . . ... . . ... . .. . . . . 
044 Cotter Pin for Pin 730 .. . 
046 Cotter Pin for 1871.. . ....... . ..... . .. . . . . . . .. . 
047 Cotter Pin for 2671, 2685 or 2686 . 
050 Cotter P in for 1875. . ...... .. . 
059 Rivet for 2685. . . . .................. ... . . . 
060 Rivet for 2686 . . . . . . ..... . . . 
064 Lag Screw, holding Pipe Carriers to Tie. 
067 Lag Screw, holding 1875 to t ie . . '.. . .... ... .. ... . . ..... . . 
0731 W asher for 022 ... ... .... .... .. . 

0113 Nut Lock for 2671,2977 or H ook Bolts. 
0114 Rivet connecting Pipe 653 to P lug 2933 . 
0127 Bolt with H ex. Nut for 2671 or 2977. 
0128 Bolt with countersunk head and square nut fo r joining bars 2687. 

446 Pin for 1875 . . ............. . 
545 Nut for 1874 or 2697 . . 
634 Bolt for 1872 .... . ............ . .............. . .... . . 
635 61" Hook Bolt with Nut and Lock Nut for 1871 ... .... .... . 
636 7t " Hook Bolt with Nut and Lock Nut for 1871 or 1872 
637 L Cra nk, 9" x 9" . . .. ).. .................... . 
638 Clip for 1871, fits all sizes of rails ............. . . . . . .. . .. . .. .. . . 
639 Clip for 1872, fits all sizes of rails. 
640 I" reinforced Coupling for Pipe Connections. . . . . . . . 
::~ I ~~~D;18°fu;1~~~\ used 011 ~perating rod, for conlpressing786 

~;~ ~i~lt f~o: l:712 .. : : ' ... . . . . .. . ..... .. . ... .. .. . .. .. .. .. .. .. . .... . 

646 
2978 
022 
043 
059 

060 

PAGE 83. 

Superseded by thin nut 4364. 
Not used . 
Should read 01 HI for 10-in. ties. 

Not used. 
If countersunk head bolts are required, order Bolt 

0261 with Washer 091-
If countersu ll k head bolts a re required, order Bolt 

0260 with W ash er 0113. 

::::::: :1:: :: 

1819 
1869 
1871 

~rrrc"-.rt:rr 161 I .. .. ...... . ... .. .. . .. ......... - .- . -. -. ~~~f·: ..... ::: 
Bracket for 2685 ...... . .... ...... . ......................... .... . .. . . 

~~[c11~, \5~~~J!;~~ 1 i~ ~~ci~~i;lg ;p~cify ~~id til ~I~d l~ ~ight ~i R.~ii .. : : : : : : : : . 
The fo llowing table will assist when ordering Links or H ook Bolts 

separately for t his Clip. 
H eight of R ai l, 4k to 4f', use Link 297G 
H eight of R a il, 4% to 5" , use Link 642 
H eight of Rail, 5l; to 5!", use Link 1230 ....... . 
Width of R ail, 4 to 4f', use Hook Bolt 2922 . 
Width of R a il , 4! to 5", use Hook Bolt 635 .. 
Widt h of Rail, 5 to 5!", use Hook Bolt 2923. 

Order by Section and Number 

I 
. . . . 

. .. ' 

I 
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Order 
No. 

SWITCH AND LOCK MOVEMENTS 

D ETECTOR BAR PARTS 

Wid t h of R a il, 5! to 6", use Hook Bolt 636 . . .. . . 
1872 Detector Bar Stop,. Complete, used wit h 1871. In ordering specify 

width of rail. The fo llowing table will assist when ordering Hook 
Bolts separately for t his Stop ... ..... .... . . .. ... . . 
Width of R ail, 4 t o 4t", use Hook Bolt 2923 ............... . 

SECTION 18 

. . 1 . .. . 

Width of R a il , 4! to 5", use Hook Bolt 636 .... .. .. . . . . .. . . . . . 

1874

1 1875 
2300 
2657 
2(;58 
2(;71, 

Widt h of R a il , 5 to 5t", use Hook Bolt 2924 .... ... ... ....... " 1 

Wid t h of Rail , 5! to 6", use Hook Bolt 3090 ..... .. ..... . .... . 
Adjl!stable Link (Throw Rod), Complete,connecting Switch Machine

l with Compensator or Crank .. ... . ..................... . .... . 
One W ay Horizo ntal Crank Stand with P in and Cotter ... . . . ..... . 
Compensator, 11 i " x 11 i " . . . . . . . . . . . . . . . . . . . . 1 ... . 

Base for 886 . . . . . ....... . 

~;~c[~{ ~~~. Clip , Complete, used ~~l~~r~ iS7i' ~~l~~~t 'b ~ ~~pl~Yed . . ..... '1' . : . 
In ordering send drawing of rail section. The followin g table will 
assist when ordering Links separately for this Clip . . .......... 1. 
Height of Rail, 4t to 4*,' , use Link 2974 . . .... .... . . . ... . 
Height of R a il , 4t to 5", use L ink 2975 . 
Height of Rai l, 5* to 5!", use Link 2976. . .... .... . . 

~~~~ II ~~~'i~: ~~~;k~ t; 60'~pi~ te, ';~p~r~~d i,~g 'N~ : 2686 .. : .. . .... . . . .. . . .... .. . 
2686 Driving Bracket, Complete, superseded by 2685 . . .. . . . . . .... . .. : .. : .:1 :. :. :. :. 
2687 Detector Ba r. furnished ill 17-foot lengths. . . . . . . . . . . . . 
2688 L Crank, 11 ';/," x lI t" ...... . . . . ...... . . .. . ' , ' 

~~~~ §~~~dCf~;.i~r;;~~ngle roller,. Con1
p

lete : : . . . . : : : : : : : : . . :1 . . .. ... . 
2695 Bottom Roller fo r 2693 or 2927 . . . . ............... . . . ... . . 
2(;9(;1 Pin for 2693 . . . . . . . . . . . . . . . . . . . . . . . . . . . . ! : • .•... . 
2697 Adjustable J alV Rod with Tang E nd, Complete .. ..... ... . . . '. '. '. '. '. ', .' ...... . 
2698 Eye Rod with Tang End connecting to 2685 or 2686. 
2(;99 I t" J aw with Tang End, Complete. . . . . . . . . . . . . . 'I 
2922 5t" Hook Bolt wit h Nut and Lock Nut for 1871 . . . . . . . ... .. i ' . . . . . . .... . 
2923 6f' Hook Bolt with Nut and Lock Nut for 18710r 1872 . . ...... I . . 

2924 7+" Hook Bolt with Nut and Lock Nut for 1872. . ... .. . : : : : : : . . . i . 
2927 Pipe Carrier, double roller, Complete. . . . . . . . . . . . . . . .. . .. . 
2928 Top Roller for 2927 .. . 
2929 Stand for 2927. . . . . . . . . . . . . ...... ... . 
2930 Guide complete for pipe connections passing under tracks. 
2931 Guide for 2930 . . . . . . . . . . . ......... .. . 

, ft§ fr;gi;f~\f!::::oon'''i''," ••• •• ••••••• •.....••• •••••••••.•••• 1 • •• ••••• 1· • • • 
2975 4t" Link for 2671. . . . ... ... ..... 'I ' . 
297(; 5" Link for 1871 or 2671 . . . . . . . . . . . . . . .. 
2977 Detector Bar Stop, Complete, used with 2671. I n ordering send draw-I 

ing of rail section .. . . . . . .. . 
2978 Washer for 1871 or 2671 . 1 

2979 Clip for 2977. In ordering send dra" ing of rail section 
2980 Washer fo r 2671.. . . . . . . .. 
2982 Short Hook Bolt with Nut and Nut Lock, used for 1871 or 1872, as . 

shown by dotted lines, when the long bolts cannot be used .. ' . ... 1. . . . . . . . .. .. 
3090 8t" Hook Bolt with Nu t and Lock Nut for 1872 ................. ' 1' . ...... I . . . . 

..... ::::: :::: ::::...... .. ::: :::: :::: : ::: j: ::: .. ' 1" 
.. ..... .... ......... ... . . ....... . . . . . . . . .. . . . "1" . . ..... . 

--'------ - - --

Order by Section and Number 



SECTION 18 
SWITCH AND LOCK MOVEMENTS 

DETECTOR BAR PARTS 
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86 SECT ION 19 
HIGH SIGNALS 
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FIG 1 FIG2 



SECTION 19 87 
HIGH SIGNALS 

SINGLE ARM SIGNALS 

Figure I , on the opposite page, shows a standard Single Arm High Signal. 
Aside from the pole, with its fittings (see section 20), the signal includes the 
signal movement (A) and circuit breaker (H). 

The signal movement is fully shown in section 25, and includes t he cover 
(1652), the machine proper and whatever pole fastenings are required. The 
machine consists in genetal of an electric motor, a t rain of gears and a mag
netic brake. The motor armature, with its brake disc and pinion, is shown 
at 1438 (section 25) , the gearing in the cut (1255 section 25) and the parts 
constituting the brake at 1112, 1113 and 1714 (section 25). 

The circuit breaker (H) is shown at 819 (section 26) , Its essential parts 
consist of a frame (843) with its cover (842) and suitable pole fastenings , a 
set of fixed contacts and a sliding contact with. its operating mechanism. 
The frame supports two vertical and parallel strips upon which are mounted 
the fixecl contacts with their binding posts, as shown at 2573 (section 26). Its 
operating mechanism is shown at 2643 (section 26) in which 834 is the operat
ing rod, shown also at I (figure 1); 839 and 840, two collars pinned to the rod; 
859, a spring whIch operates contact 821 ; and 825, a dog which keeps the con
t.act in Its normal position until the signal has reached the clear position. The 
operatIon of the circuit breaker is as follows: When the signal arm descends, 
it moves rod 834 downward thi·ough the medium of rod G (figure 1). In so 
doing, collar 839 compresses spring 859 against contact 821. When the arm 
has reached its clear position, collar 840, coming in contact with the projec
t ion shown on dog 825, t hrows the dog out and releases the contact 821, which 
is then for·ced down by t he spring 859. In so doing it moves off the upper, 
and onto the lower contaCts. The upper contacts control t he motor and brake, 
the lower ones being used only when a circuit to a distant signal is to be com
pleted. In case it is desired to break the circuit to a switch, governed by the 
signal, circuit breaker 2492 (section 26) is used. It is provided with an in
dependent set of fixed and sliding contacts which opens the switch circuit as 
soon as the arm starts to clear. 

The operation of the signal as a whole is as follows: Current having been 
delivered to the motor, by the reversal of the lever on the interlocker, the ar
mature is set in motion and acting through the train of gears revolves t.he chain 
sheave (B), winds up chain C, which, acting through the flexible connect.ion 
(D), lifts the counterweight lever and clears the signal through the medium 
of rod F in the usual manner. When the arm has reached its clear posit.ion, 
the circuit. breaker operates as explained and sets t he brake which stops the 
motor and holds the signal clear. When it is desired to restore the signal to 
danger, the lever on t.he interlocker is put normal and in so doing the current 
is cut off from the brake magnets and motor and a circuit through the motor 
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and indication magnets is set up but which is open at the signal circuit breaker. 
The motor being free , the counterweight falls, turning the motor backwards 

and at the same time bringing the a rm to danger. Just as the arm reaches the 
danger position, the circuit breaker completes the indication circuit and the 
motor, acting as a generator, sends in the indication and releases the lever. 
The connections between the battery, controller , motor and circuit breaker 
are clearly shown in connection with signal No.1 in t he diagram insert B. 

The flexible connection (D) , shown more fully at 530 (section 24), pre
vents injury to the mechanism in case the arm should come against its stop 
before the brake had set . . 
It is to be noted that the failure of the current or of any electrical or mechanical 
connection will only result in the signal going to danger. 

On pages 93 and 94 are illustrated signals of the type just described. 

TWO- ARM SIGNAL 

Figure 2 shows a standard Two-Ann High Signal. Aside from the pole 
with its fittings (section 20) the signal includes one signal movement (A) and 
two circuit breakers (H and HZ). 

The signal movement (A) is the same as that for the single arm signal 
except that the chain sheave (B) is provided wit h sprockets for gripping the 
chain (C), which passes over it. When the motor armature revolves in one 
direction, it clears the upper arm and in the .ot her direction clears the lower 
arm. The reversal of the armature is caused by a ground selector moved hy 
the switch points. The manner in which this is accomplished is fully explain p.d 
on page 23. The ground selector referred to is shown at 2850, (section 29). 
The circuit breakers are the same as in t he case of the single arm signal. 
All connections between t he battery, controller, motor, ground selector and 
circuit breakers are fully shown in connection with signal No. 2 in the diagram, 
insert B. On page 92 is illustratEd a signal of the two-arm type. 

THREE:ARn SIGNAL 

Figure 3 shows a standard Three-Arm High Signal. Aside from the pole 
and fittings (section 20) the signal includes one signal movement (A), a three
arm hook selector (J) and three circuit breakers (H 1, H2 and H3 ). 

The signal movement and circuit breakers are the same as in the case of 
the single arm signal. The circuit breakers are connected in series wit h each 
other and with t he motor as in the case of t he two arm signal. 

The hook selector is fully illustrated in section 24. It consists essen
tially of the frame work, t he various levers with their hooks, and the magnets. 
The frame work is shown in outside view on page 105 and in section on page 
106. It is fastened to the pole in the same manner as the counterweight 
brackets. The signal movement connects with one of the levers (E4 , figure 3) 
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IRON BRACK ET POLE. 
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WOOD BRACKE r POLE: 
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by means of the regular chain and spring connections (C and D, figure 3). 
The inner end of arm E4 is provided with a bar (1373 section 24) that ex
tends across the selector where it is joined to a short lever (1370 section 24). 
Both long and short levers arc forced to move together by being keyed to the 
same shaft. Whenever current is supplied to the motor. the lever Et lifts and 
causes bar 1373 to move downward. Between these two levers and mounted 
on t he same shaft, but not keyed to it , are the three levers (El ,E2 and E3 ) 
which connect direct to their respective arms 1,2 and 3. Each of these levers 
is provided at its inner end with a hook (2597 section 24) which is caused to 
engage with bar 1373 whenever current is sent through the proper magnet. 
Directly above each hook are t he magnets which are shown in place on pages 
105 and 106. One terminal of each magnet is connected to a separate con
t roller at the interlocker. The other terminals are joined together and con
nect ed to the signal motor. The operation of the selector is as follows: 
When a lever on the interlocker is reversed. current flows through the corres
ponding magnet in the selector, t hrough t he motor and circuit breakers and 
back to battery. This causes the proper hook to engage with the cross bar 
(1373) which, as it descends, due to the operation of the motor] pulls the cor
responding lever after it and thus clears the proper signal where it is held by 
the brake in the regular manner. The indication is given as in the case of the 
single arm signal. 

Hook selectors are made for two] t hree, four] or five arms. 
Instead of a separate lever on the interlocker for each signal arm] they may 

all be worked from the same lever through the medium of ground selectors 
properly located. 

BRACKET SIGNALS 

The one, two or three-arm dolls on bracket poles are equipped and operated 
in the same manner as the one, t wo or three-arm signals just described. 

We h,ave made no attempt to cover, in detail, t he various forms of bracket 
signals ,~hich might be ordered ] since, the requirements as to t he exact con
struction of the post and the combination of arms, are so varied. We are] 
however] prepared to furnish any bracket signal required. 

The cut on page 90] illustrates a four-arm] two-doll signal with a wood 
pole which fairly represents the practice in such cases. 

On page 89 is illustrated a two-arm, two-doll bracket pole of iron 
construction. 

BRIDGES AND BRIDGE POLES 

Bridge poles are equipped in t he same manner as the one] two and three
arm signals outlined above. The various bridges are covered in section 27. 

The cut] page 118, illustrates a " Two-Track " bridge equipped . with two 
and three-arm i:lignals. 
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TWO-ARM WOOD POLE. 
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SINGLE-ARM WOOD POLE. 
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SING LE-ARM IRON P OLE . 
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POLES AND FITTINGS 

PA~T5 INCLUDED 

I - Pole (Sec 21) ; Wood ground Poles include bottom cross pieces and 
braces ;- All Iron Poles include t he Cap and Base. 

2- Ladder with Brackets and Braces (Sec 21) . 
3- Semaphore Parts, (Sec 22) including Front and Back Light Castings 

with Rings, Bolts, Stud and Glasses ; Home or Distant Ash Blade with bolts ; 
Semaphore Shaft and Bearing and (with Iron Poles) Clamp 1664 (with bolts) 
or a similar one; Lamp bracket 2369 for Iron Poles or 836 for vVood Poles. 

4-Semaphore Operating Rods (Sec 23), including Screw Jaw 2948, Eye 
Rod 2947 and Pipe 054 with t he necessary Plugs, Couplings, Rivets and Guides. 

5-Counterweight Parts (Sec 24) as follows : For One-arm Iron Poles, 
counterweight 2985 with Clamp 797 or 798 and Bolts; For One-arm Wood 
Poles, Counterweight 2985 only; For Two-Arm Iron Poles, Counterweight 2986 
with clamp 797 or 798 and Bolts; For Two-Arm Wood Poles, Counterweight 
2986 only; For ThreecArm 'Iron Poles, Clamp 797 or 798 with Bolts (selector 
separate) ; For Three-Arm Wood P oles, nothing (selector separate). 

PARTS NOT INCLUDED. 

The following parts are not included with " poles and fitt ings" and only 
furnished when ordered. 

1-8ignal Machine (Sec 25) with pole fastenings. 
2-Circuit Breakers (Sec 26 )with pole fastenings. 
3- Hook Selectors (Sec 24) . 
4- Case and Spring (530 Sec 24) connecting to Signal Machine. 
5- Lamp (Sec 22). 
6- Lag Screws and Bolts, except w:here specified under "Parts Included." 

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

oN~er l ____ __ LI ST OF POLES WITH F ITTINGS 

3125 

3126 
3127 
3128 
3129 
3130 
3131 
3132 
3133 
3134 
3135 
3136 
3137 
3138 
3139 
3140 
3141 
3142 

1 Aml Iron Ground Pol e (32'8"). 
Front L ight Casting _ 

2 Arm I ron Ground Pole (38'8"). 
3 "" " "( 44'8") 
1 Arm 'Vood Ground Pole (33'8") 
2" , " "(39'8") 
3 " (45 '8") 
1 Arm Iron Bridge Pole (14'8") 1 
2 "" " .. (20'8") ~ 
3 " " (26 '8") I 
1 " - (16'8"» ) 
2 " " (22'8") > 
3 ,, - " " (28'8") I 
1 ArmWood Bridge Pole (14'8"» ) 
2" " " "(20'8") > 
3 " (26'8") J 
1 " (16'8") 1 
2 " " (22'8") ~ 
3 " " (28'8") ) 

Specify style of Ladder and 

. . . . - - -I -

. . . . . . . . 

For 6' Bridge Truss; sp ecify -
as in 3125_ 

For 8' Bridge T russ ; specify
asin 3125 . 

For 6' Bridge Truss; sp ecify -
as in 3125. __ ___ .. _ _ - - - .. . - -

For 8' Bridge Truss; sp ecify -
as in 3125 

- . -. - ' 1- - - -... . . . .. . . 
..... . . .. . 

Ord er by Section and Number 



96 

l
SII9 
3120 
31~ 
31ZZ 
3113 
31Z4 

1363 

f
3110 
3111 
3111 

l 
I 

3113 
3114 
3115 
3116 
3117 
3118 

HIGH SIGNALS 

POLES AND LADDERS 

~ : 
I 

JI07l 1 

3109 1~8 - I 
x .... 
z 
w 

·1 

1m 

1661 

0I0~Or 
706- 707 - 708 

010~703 704 
705 

06 

::: <)G\_ 
1998 

L 6J L 

10 0 01-06 
1769 

... - - LENCTH- ---oJ , se 
I 0 0 01-06 

-.cU 
064 

Z995 

O~47 1948 <:') 0131] ~ 
~ ~:!\ l 
10 01 ~ 

1949 

SECTION 21 

I 
I ___ t 

1993-3190 

0119 

©IJ. 
1768 

1364 I =====OIZ=O ====0=71==0::::D

7

; ~==0=68==:::~=066:::J ~ 
~ @lev@ --=D 

0119 

~~I Z=413============~ .. 
1988-1994 

--------------......... . 

1 
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Order 
No. 

HIGH SIGNALS 

P OLES AND LADDERS. 

06 Bolt with Nut, Ladders to Braces . 
010 Bolt with Nut, for Ladder Brackets and Braces. __ . 
064 Lag Screw, t" x 2t", holding 1769 or 2995 to 'IV-ood Pole. 
066 Lag Screw, It'' x 3", Brackets 2364 to Post 
068 Lag Screw, i" x 5" for 2363. . .. . . .. . . .. . . . . .. . 
071 i" Washer . _ ....... . . . . . .. . ... . . . ... ..... . ... . .. ... . . . . 
072 t" Washer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ... .. . 
073 i" Washer. . . _ . . . . . . . . . . . . . . ... . . 

0119 Bolt with Nut, t" x 14", Slanting Braces to Dolls, Bracket Poles .... .. . . .. . 
0120 Carriage Bol t holding Pla tform to 2364. 
0129 Hand Rail, for Wood Bracket Pole; sp ecify length ......... ........... . 
0131 Bolt with Nut, i" x 13", Ma in Post and Dolls to cross Timbers, 

Bracket Poles. _ .. .. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 
0151 Bolt with Nut, t" x 10", for 2362 . . . ... ' .. . .. . 
0152 Bolt with Nut, i" x 20", Slanting Braces to Main Post, Bracket 

Poles . .. . ........... _. _ ................ . ... . ... .. . . . 
0153 Bolt with Nut, i " x 14t", for 2361 or 2363 . . . . . . . . . ... .. . 

703 Brace with Bolts, holding 2992 or 3190 to iron Pole 4t" O. D . .... . .. .. ... . 
704 Brace with Bolts, holding 2992 or 3190 to Iron Pole 5t" O. D. 
705 Brace with Bolts, holding 2992 or 3190 to Iron Pole 6t" O. D _ .. 
706 Bracket with Bolts, holding upp er ends of 2992, 2993 or 3190 to 

Iron Pole 4t" O. D _ .. .. .. .. .. .. . . .. 
707 Bracket with Bolts, holding lower end of 2992 to Iron Pole, 5t" O. D 
708 Bracket with Bolts, holding lower end of 2992 to Iron Pole, 6t" O. D ... . . . . . 
796 Cast Iron Base for Poles 3107, 3108 or 3109 . . . ... . . . 

1047 Nut for 1948. _ . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . . 
. 1661 Ornamental Cap for all Iron Poles _ .. . _ . _ . . . . . . . . ... .. . 

1768 Insulating Bushing, inlet for wires running inside of Iron Poles . .... .. . 
1769 Brace with Bolt, holding 2992 or 3190 to Wood Pole. . . .. ... . 
1790 Cast Iron Bas\'! for Poles 3113 to 3118 inclusive. . .. . . . . .. ... ... ... . 
1948 Hook Bolt wit h Nut, holding 1949 . . . . . . . . . . . . .... .... . .. . . .. . 
1949 Clamp. holding Iron Bridge Poles . . . . . . . . . . .. . . . . . . . . . 

~=~~ I ~~~t:~\~T~~lg ~p'p~r ~~ d ~f 2994 ' ....... . .. . .. .. .. .. ..... . . . ... ... . 
2363 Bracket, holding lower end of 2994 . . . .. . ... . 
.,~u~ ,.. U,.. ........ l r nf. ",. "Y\T'\ ..... ,~t; ...... ,.... Pl aH'r.rn') WArv-l "Rl'q r> k- p t "Pnlp 

PAGE 97. 

Ladders, braces and cla mps, superseded by a line 
o f new design. 

2996 1 B~:~~ ~~i:h B~i~~, lholdi;~r=Pole '4~;' '0.' . D'. ; . ~p~~ify 
2997 Bl::~eg~1thl~~I~~, ~;f~i~g 2993' t~ i~bl~ Pbl~5~'; 0': ri., 'sp~~ify ie~;gth; . .. . . .. . 

I lI t", 16t", 16t", or 17" . .... . . . .... . . . ......... . ... .. .. ... .. ... . . . . . 
2998 Brace with Bolts, holding 2993 to Iron Pole 6f' O. D ., specify 

lenO'th 21~" 21;1" 23~" 261J' or 29~" ) b' -g- , 4, "4 , "S" "2- • 
3107 , 1 Arm Iron Ground Pole, 32'8" ... .. . . 
3108 2 "" " " 38'8" .. 
3109 3 ,," 44'8" .... . .... .. . .. . .. . . . . . .... . .. . .. . . . . .. . 
3110

1
1 Ann Wood Ground Pole, 33'8" 

3111 2 " " " " 39'8" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . . 

97 

3112 3 " " 45 '8" . . .. . ...... . 
3113 11 Arm Iron B ridge P?!e, 14'8") .... . .. '1' . . . 
3114 2, " "" 20'8"JForBridgeswithTruss 6 fee t deep ... . . . . .. . . . 
3115 / 3 " " 26'8" J 

Order by Section and Number. 
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Order 
No. 

SECTION 21 
HIGH SIGNALS 

POLES AND LADDERS 

3116 1 Arm Iron Bridge Pol e, Hi'8/1) I .. 
3117 12 " " " , " 22'8/1 ~ For Bridges wi th Truss 8 feet deep , , , . .. . . 1 • •• • 

3118 3 " " " " 28'8/1 J I' . 
3119 1 Arm Wood Bridge Pole, 14'8/1 ) ..... .. . . .. . 
3120 2 " " " " 20'8/1 ~.For Bridges with Truss 6 feet deep, 
3121 I 3 26'8/1 ) . ., . I . . .. 
3122 1 16'8/1 } I ... 
3123 2 " , 22'8/1 >For Bridges with Truss 8 feet deep .. 
3124 3 28'8/1 ) 
318i 1-" Wedge "Vas her for 0152 .. . 
3188 t /lWedge Washer for 0119 . .. . 
3190 Vertical Ladder for Wood or Iron Poles, straight bottom; sp ecify 

length .. 

. . . ,. 

. , .1 • . 

: : : : : : : :i: : : : 
:: :1:::: 

' '' '1' ''' 

. . . . 1 . 

.. .... .. I · .. · 

. .. .. I · .. 

::: ::::: : ... . :: :::: :::: :: ... ..... .... ······: ::::::::::::: ::: 1· 
. . .. .. . ....... I ... 

.. . , ... 

I .. .. 

. . . : ~: ~ : : : . .. : : . : : : : : . : .. : : .. . : : ; : : : . : : : : : : . : : : : : : : .. : : : : : : : : .. . : : : ~ : i ~ : ~ : 

: :: : ::::: : ::::: : : :: .. . . . . . ... . : : : : :::: . . .. : : : ::::: : : :: : : :: :: I ' 
I .. · .. 

.. . :::::: ::.:: ·:1: :: 
. ' " .. ... . . . . ...... . . . . .. . . .. .... . . .. . . . . .. ... ... . . . . ..... · 1· ··· · · , · ... . 

________ 1 ____ _ 

Order by Section and Number. 
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Order 
No. 
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SIGNAL FITTINGS 

C1i" 
646 

937 

I 
017 

Dut 
0138 G 

lJ Cj21478 
rOil 0:81 

1682 



SECTION 22 

Order 
No. 

HIGH SIGNALS 

SIGNAL FITTINGS. 

SEMAPHORE CASTINGS. BLADE S, LAMPS. ETC. 
------ .-------------------

02 Bolt with Nut for 1941. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... . 
03 Bcilt with Nut for 1940. . . . . . . . . . . . . . . .. . .. . . . . . ... .. . ... . . . . ... . . . 
04 Bolt wIth Nut for 1939. .... .... . . . . .. . .. . . . . . . . . 1 ..... .. · 

8ft ~~H ~~Il~ H~f,:~~01~tJ1~~~n~'?~~00d.pole . . .. · :: : :: ::::: ::: :: : : : : : :: : :: 

030 No.8 Dressel Lamp, arranged for oil. ... ..... . . ... ..... .. .. . . . ... . . . . . . 
044 Cotter Pin for 1651. . . . . . . . . . . . . .. . .. . . ... . . .... .. . .... . .. . .. . ..... . 
047 Cotter Pin for Stud 1791 .................... . .. . . ... . . . . ... . . . . .. . . . . 
064 Lag Screw, holding 836 to Wood Pole ... . ... . .. . .. . . ..... .. . . . . . .. . . .. . 
072 Washer for 2369 .. " . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 
073 Was her for 1651 .. '. . . . . . . . . . . ........ . . . . . ... . . ... . . . . . . . . . . 
077 Bolt with Nut for 2369 .. ,. . . . . . . . . . . . ...... . . . . . ..... . " . . . . . .. . 
098[ Bolt with Nut for 2369 .. ' ......................... . ........ . . . . . . . . . . 

0116[ No. 8 Dressel Lamp, arranged for ~ectric light. . . . . . . . . . . . . . . . .. . .. .. . . . 
0137 No.8 Dressel Lamp, arranged for both oil and electl'ic light ........ . .. . . . . 
0138 110 Volt Incandescent Lamp, Edison Base, for 0116 or 0137; 4, 6 or . 

8 Candle Power, as specified. " . . . . . . . .. ... . . . ... . 
646 Nut for 1651. . .. . ........ . 
694 Shaft for 1651. . ........ .. .. . . . . .............. . .... . . 

836 L~~te~~~~~~~:r. 030,. 011~ .or. 0137 with Cap Screws or.La~ .Screws, . [. 

934 Sel~£ohfi~e .~earing .. . In. o~dering~ state whieh :~~~t lightcasti~g it .. . . . . . . [. 

936 Arm for 1940 ......... ..... ....... . . .... . . . . . . . 
937 Ring for 1940.. . ......... . . . . . . . ........... . 
938 Arm for 1941 ............... . . . . . 
939 Ring for 1941. . . . . . . . . . . . .. . . . . .. ..... . . . ... ... . .. . . 

1651 Semaphme Shaft Complete .. 
1662 Arm for 1939.. .. .. . .. .. ..... .. . .. .. .. .. ... .... .... ... .. . 
1664 Clamp, Complete, holding 934 to Iron Pole, 4~" O. D " . 
1671 Mushroom H ead Bolt, holding Blades t o Castings . .... 
1680 Blue Glass, 2f', for 1941 . . . [ 
1681 Ruby Glass, 6Y', for 1939 or 1940. . . . . . . . : : : : :. ' . . '. '. '. '. : . " ... . .. .. : . . . 
1682 Green Glass, 6~", for 1939 or 1940 . . 

101 

1791 / Stud for 1939 or 1940 . . . . . . . . .... . .. . . . . . . . 
1807 5 ft. Ash Blade for H.ome Sig;nal (shown in full lines) . ' .. ... .. .. . 
1808

1

5 ft . Ash Blade for DIstant SIgnal (shO\\ n do tted) . ............... .. . . .. . . [ . . . . 
1939 Single Front Light Casting, 14" centres, with Stud and Ring, Compo . .. . . .. . 
1940 Double Front Light Casting, 14" centres, with Stud and Rings,Comp ... . . . . 
1941 Back Light Casting with Ring, Complete, used with 1939 or 1940 ... 1 •• . • • • . 

1944 Ring for 1939 ............... . ................. . . . .. .. . . .. .. . 
2369 Adjustable Lamp Bracket, Complete. . . . . . . ... . ..... . ... . 
2371 Base for 2369. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
2372 Cap for 2369.. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 
2373 Bracket for 2369 . . . .. . . .... .. . . ... . . . 
2478 Cap Screw, holding 836 to Iron Pole .. . . .. . ... . 

~~I ~~.!f~"1~i., .. . .... ..•. •............. ...••. ••• ••• .•.•.•••• • 1 . • • • ••• . 

PAGE 101. 

25E5 Should read 2586. 
2586 Should read 2G85. 

Order by Section and Number 
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Order SIGNAL FITTINGS. 
No. SEMAPHORE OPELATING RODS WITH CRANKS AND GUIDES 

-- ----------- ------ --------'-- ---

02 
06 

010 
025 
on 
0-19 
oS! 
064 
067 

0115 
446 
670 
709 
710 
712 
771 
775 
776 
890 
891 

10-17 
1296 
1663 
1788 
1789 
2148 
2181 
2938 
2939 
2940 
2941 
2943 
2945 
2946 
2947 
2948 
2949 
2950 
2951 

Bolt with Nut for Guides 2938, etc .. . . .. . . . . . . . .. . ...... . .. ... . . .. . . . . . 
Bolt with Nut for Guides 709, etc, ................. . . . . . . . 
Bolt with Nut for Guides 709, etc .... .. ...... ... . , . . ..... . .... .. .. . .. . . 
Pipe Coupling, t" reinforced, for 2947-, 2948 or 054 ....... . ....... . . .. .. . . 
Cotter Pin for 2945 or 2948. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . ... . 
Cotter Pin for 2949 or 2951 ...... .. .... . . . . . . . . . . . ....... .. .. . .. .... . . 
t" Pipe, specif:y length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .... . . . 
Lag Screw, GUides to Wood Pole. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. . 
Lag Screw, Crank Stands to Wood Pole .. .. . .. .. . . . . ... .. .. . .. . . . . .. . . . 
Rivet, fastening Pipe 054 to Plug 2943 .. . ..................... . . .. . .. .. . 
Pin for 2951 ........................................... . . .. . . ... . .. . 
Pin for 2949. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
One Way Guide, length 8" for Iron Pole, 41" O. D .......... . .... ..... . .. . 
Two Way Guide,' length 8" for Iron Pole, 51" O. D .. .... ... . . . .... ... ..... . .. . 
J aw for 2945 or 2948 .. '. .. . ...... . ...... .. ..... . . . . . ......... . . . . .. . 
One Way Guide, length lOt", for Iron Pole, 41" O. D .... .. . .. . . . . . . . . . . . . 
Two Way Guide, length 8", for Iron Pole, 6f' O. D. . ..... . ... . . 
One Way Guide, length 8", for Iron Pole, 51" O. D ... . .... . . . .... . .. . ... . 
One Way Guide for Wood Pole. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 
Two Way Guide for Wood Pole.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... . . . . 
Nut for 2945 or 2948 .. " ... .... . . . ... .. . . . . .. . . .... . . . . . . ... .... .. . . . 
Crank Stand for 2951 . . . . . . . . . . ............ . .. .. .... . . . . .. . . . 
Crank Stand for 2949 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ...... . 
Eye Rod for 2947 . . . ......... . . . . . ...... . . .. .... . ..... . .. . . . .... . 
Rod for 2948. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. . 
6" X 6" Crank for 2949 or 2951 . . ' ............. . .. . .... .. . . . . . ... ... . . . . 
Pin for 2945 or 2948 . .. . .. . . ... .. ................. .. .. .. . . . . '1" .... .. 
Three Way Guide for Wood Pole ...... . ..... . . .... . ..... . . .. . . .. .. . . . . 
Three Way Guide, length 8", for II'(;m Pole, 51" O. D .. ........... ....... . 
Three Way Guide, length 8", for Iron Pole, 6~" O. D . . . ... . . . . ' " . . . ... . . 
Two Way Guide, length 101/1, for Iron Pole, 41" O. D .................. . 
Plug for t" Pipe Connections ...... ........... ...... .......... . 
Adjustable Link, Complete, for connection between Cranks . . . .. .... .... . 
Rod for 2945, specify length, ..... . .. . ........ ........ ..... , .. 
Eye Rod with Tang End, Complete, connecting 054 to Signal Arm ......... _ 
t" Screw Jaw, Complete, with Tang End . ' ................ . . _ . . .. . ..... . 
Two Way Crank Stand,Complete.. . ..................... . 
Spacing Collar for 2949 .. _ . _ . . ........... .... ... . 
One Way Crank Stand, Complete. . . .. .... . ... . .... . ... . 

:.::: i .:: ... ....... :.: .:. :.:. :::::::: :: ... :::::: :::::: :::::: ::::: 1::::::: 
· ····1...... . ...... . . .. ........ : ... ::::: :::::: :::::: :: ! ...... .. 

···· ·1······· ······ ·····>···· :··· ··· .. ··· ···· · 1······· 
Order by Section and Number 
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HIGH SIGNALS 

SIGNAL F ITTI NGS 

1 -r T 
; 

I I I 
'" to ~ z 

2939 ij '" ---' 

I Z940 I 
_ 1 

2948 

y .. 2945 
0 

~ 
i-01 '''U -01 

2938 890 1788 

015-0 

015 

'"'~ 
1148 2148 

U 
2949 2951 2947 0115 



104 

Order 
No. 

HIGH SIGNALS 

- - - - - -



SEc'rION 24 105 
HIGH SIGNALS 

SELECTORS. 

TWO-ARM HOOK SELECTOR 



106 
HIGH SIGNALS 

SELECTORS AND COUNTERWEIGHTS 

o 

1377 
1378 
1379 
1380 

2985 
2986 

~
577 

1578 
1579 
1580 

) 1296 

1:663 

) 446 

'l670 

o 

837 

o 

SECTION 24 



SECTION 24 

Order 
No 

HIGH SIGNALS 

SELECTORS AND COU NTERWEIGHTS 

06 Bolt with Nut. Counterweight Stop used in ends of Levers .. 
018 Bolt with Nut for 1294. 
023

1 
Bolt with Nut for 797 or 798 ... ... .. . 

024 Bolt with Nut for 797 o r 798, holding Counterweight or Selector 
,jBra~k~ts . . .. ... . . 

034 Cotter Pm for 1702. . . ... . . . . . . . .... . 
038 Cotter P in for 2597. . . . . . . .. .. . ... . . 
040 Cot.ter Pin for 530 or 3079. . . . . . . . . . . . . . ... . . . . .. . . . . 
049 Cotter Pin for 2985 or 2986 .... .............. . 

g~~1 r:~IS~~e~~ h~ld i J;g 2985 ~;'2986 t~ Wo'o'd P~l~: :. . . . . : : ::: : :: : : 
070, Washer for 2187 .. . ............... . . . .... . 

g~~ ~~I£wi~~hN ~i~;;fd;~gH~~k S~I~~t~~s' ~ ~ 60'~~te r;~eigilt 'B;~cke't~' to 

I 
10" Wood Pole. (See 0135). . ................ .. ... . . 

087 Washer for 086 o r 0135 . . ' . . ........ . .. . 

107 

........ \ ... . 

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

:: :1::" 
.. .... ··1 ·· · 

7" Wood Pole. . . . . . . . . . . . . .. . . . . 
0135

1 

BO. lt with Nut holding Hook Selectors or Counterweight Brackets to 

446 Pin for 2985 ............ . . . . . . .. . . . ... .. .. . . 
!>Of\ W ""h pr for 1 !)7(\ . . ............. . .. .. . . . . . . . . . . . . . . . .. . . . . 

PAGE 107. 

530 Superseded by inverted case a nd spring 3978. 

797f C'l;:;, Co~plete, holding Selectors or COi:ii1terwelghf' .;:: --- '--

798 Cl:!p~co~pi~te',' hpidi~g' s~i~~t~~~ .~~ C~~~t~r~';~ight' t~ i:~' ;:Ie ....... . 
5t" O. D . .. '. . ...... . 

837 Lever for 2985 or 2986. . . . . ... ... . . .. . .. . . .. . . .. . ... . . . . . . 
996 Spring for 530 .. ' . . . . . . . . . . . . . . . . . . ... . . . . . . . 

IOn Rod for 530 .. ' . . . . . .. . .... . 
1014 Eye Rod for 530 . . . .... . . .... . . . . . ... . . 
1046 Washer for 530 . . ......... . . . ... . . . ...... . 
1047 Nut for 530 . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . 
10t8 Nut for 530 . . . . . ... . ... . . 
1049 Case for 530 . . . .... . . . . . . 
1155 Nut for 2597 . . .... . . . 
1156 Nut for 2597 . . ................... . 
1294 Weight , 19 Ibs., for Selec tors or Counterweights. 
1296 Bra~ket, Single Lever, for 2985. . . . ....... . . .. . ... ... . . . 
1336

1 

Bra~ket for 1377. . . ....... . . . ... . . . . . . . . 
1337 Bra~ket for 1378. . . . . . . . . . . . . . . . . . . . .. . . 
1338 Bra~ket for 1379 .... . . . . .. . . . . . . . . . . ... . . . . . . . . . . . . . 
1339 Bra~ket for 1380 . . . . . . . . . . . . . . . .............. . 

~::~ I ~~:~~ ~~~ g~~ . : : : : : : : : : : : .. .... : : : .. .. ... : : : : : : : : .. . 
1352 Sha't for 1379 . . ........ .. . 
1353 Shaft for 1380 . . . . . ..... . ..... . ..... . . .. . . .... .... ... . . . 
1368 Counterweight Lever for Hook Selectors. . . ..... . . . ... . 
1369, Long Operating Lever for Hook Selectors ......... . . . . ... . . . . 
1370, Short Operating Lever fo r Hook Selectors ........ . . . . .. ..... . . . 
1371 1 Latch for 2597 . . . ....... ... . . . . 
~:~~ , LLaattcchh BBaa~ ~oo~ 11

3
3

7
787 . . ............ . . . . . . . ... . . . . . . . . . . . . 

1374' Latch Bal' for 1379' .. . . . . ... . ... . . . . . .. . .. . .. . . . . . . . . . . . .. . . 
1 . .. ............... .. ...... . . . . . . . ... . .. 

Order by Section and I\umber 



108 SECTION 2-1 
HIGH SIGNALS 

-~-~ ~ -~~ =============;====-
I 

~~er ' l SELECTORS AND COUNTERWE IGHTS 

1375 Latch Bar for 1380 . . ................ .. . . 
1377 5 Arm Hook Selector, Complete. . . ....... . 
1378 4 Arm Hook Selector, Complete. . . . . . . . . . . . . . . . . .. ..... . . 
1379 3 Arm Hook Selector, Complete. . .......... . . . 
1380 2 Arm Hook Selector, Complete. . . . . . . . .. . .. . . . . 
1381 Bushing used with Shafts 1350, etc. 
1382 Screw holding 1381 to Brackets 1336, etc. . ... ... . . 
1387 Pin fo r 2597 . ... ..... .. ................. . . .. .. . . . . . . . . .... . . 
1410 Screw holding 1576 to Bracket .. 
1411 Screw for 1576. . . . ................ . ...... . . 
1436 Cap for 530 .... 
1439 Pipe Reducer for 530 .. ' . . . . . . . . .. .. . . . 
1576 Terminal Block,Complete, for Hook Selectors 2, 3, 4, or 5 Arm as 

specified . . . 
1577 Cover, Bottom, for 1377 . . . . . . . . . . . . .. . ......... . ... . . . . .. . 
1578 Cover, Bottom, for 1378 ...... . . . . 
1579 Cover, Bottom, for 1379 ..... . ...... . ... . ' . . .. .. ... ... . . 
1580 Cover, Bottom, for 1380. . . . . . . . . . . . . .. . . . . 
1584 Screw for 2187 ........ . 
1663 Bracket, Double, for 2986 . '. 
1668 Chain for 530 or for connecting 3079 to Sign al Machine ; specify 

length . 
1702 Bolt holding Latch Bars 1372, etc. to 1369 or 1370 . 
1792 Weight, 24Ibs., for 2985 or 2986 .. 
1893 Terminal for 2187. " .. ... ' . .... . 
1953 K ey for 1369 or 1370 . . ... . .. . .... . . . 
2144 Screw for 2597 .. 
2145 Nut Lock for 2597. 
2163 Insulating Block for 1576 .. 
2181 Pin for 530 or 3079 ..... . 
2187 Magnets, Complete , for Hook Selectors . 
2434 Screw for Hook Selector Covers .. . 
2460, Screw for 2597 ..... 
24821 Set Screw for 1792. . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . ... . .. . 
25811 Base for 798. . . . . .. .. . . . . . . . . . . . . . . . . . . .. " 1' 
2?82 Cap for?98 . . . . . . . . . . . . . . . . . . . . . . . ... . .. .. ... . ....... . .... . .. . 

~~~~1 2~:fPJl!:lete, for H~~k 'S~l~~t~ ,:s ' ... : : : : : : : :. : : •.•. : .•. :. • : . : . : . : i . : . : : : . : 
2952 Hmged Cover, Complete, for 1380 ...... ... ............ . . . . . . . . 
2953 Hinged Cover , Complete, for 1379 ... . ' . 
2954 Hinged Cover, Complete, for 1378 ..... . 
2955 Hinged Covel' , Complete, for 1377. . . . ... . .... . . .. .. . . . . . . 
2985 Counterweight, Single Lever, Complete .. 
2986, Counterweight, Double Lever, Complete. 
3072'1 Shackle for 3079 .. ' ............ . ...... . 
3079 Shackle with Pin , Complete, used when 

..... . • .. r> ......... '- TT _ ..... 1~ Q ...... l .... ,.. 4- "' ... c.o 

.. ...... " "" ' 1"" 

req uired for eo.nnectingl ... . . .. . [ . .. . 

PAGE 108. 
J668 Supe~seded by 4.feet of 0183 chain, for reversible 

slgnal machines. 

--- ------ - . ~:..,.. .. /' .~ .~"...,...,.~ .. ""'----,-----! ......• :: .... .. · .. ·t· :: :·: :1·::· 
Ord<r by Section and Number 



SECTION 24 

o 

1044 

1436 

1049 

0 

996 

1046 

10<111 

1439 

1041 

1041 

112 

o 

530 
1368 

HIGH SIGNALS 

SELECTORS AND COUNTERWEIGHTS 

1370 

506 

o 
1576 

2187 

2597 

@ 
087 

ill1
3072 

040 
ZI81 i 

1382 

3079 

109 

1102-fr 

11~~ 034 . 

2434 

06 

o 01--------" '--, --~ 086 ~\1lIBIIII 

1369 

n==:~~~~~~ ~~) Liiiipd Ol3 

1350 1352 
1351 1353 

1312. 1314 1381 
1313 1315 

• 



108 SECTION 24 
HIGH SIGNALS 

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

~~er I SELECTORS AND COUNTERWElGHTS 

1375 Latch Bar for 1380 . . ..... .. . . . . . .. ... . . . ... . . ... . . .. . 
1377 5 Arm H ook Selector , Complete. ...... . . . ... ... . 
1378 4 Arm H ook Selector, Complete. • . . . . . . . . . . . . . . . . . .. .. ... ... .. . ... . .. . 
1379 3 Arm Hook Selector, Complete . . . . . . . . . . .. . 
1380 2 Ann H ook Selector, Complete. 
1381 Bushing used with Shafts 1350, etc. . .... . . . .. .... . .. . 
1382 Screw holding 1381 to Brackets 1336, etc . 
1387 Pin for 2597 ....... . 
1410 Screw holding 1576 to Bracket. 
1411 Screw fo r 1576 ... 
1436 Cap for 530 . . ' . 
1439 Pipe Reducer for 530. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 
1576 Terminal Block ,Complete, fo r H ook Selectors 2, 3, 4, or 5 Arm as 

specified .. . . 
1577 Cover, Bottom, for 1377 .... . . . . . .. .. . . . . . . . . .. . 
1578 Cover, Bottom, fo r 1378 ....... . 
1579 Cover, Bottom, fo r 1379 ..... . .. . . . . . ... . > •. . . 

1580 Cover, Bottom, for 1380 . . . . .. . . . . . . 
1584 Screw for 2187. . . . . . . . . . ....... . 
1663 Bracket, Double, for 2986 . . . . . . . . . . . . . . . . . . .. .. . . . 
1668 Cha in for 530 or for connecting 3079 to Sign al Machi ne; specify 

length . 
1702 Bolt holding Latch Ba rs 1372, etc. to 1369 or 1370 . 
1792 Weight, 24Ibs., for 29850'· 2986.. . . . . ..... . 
1893 Terminal for 2187. . . . . . . . . . . 
1953 Key for 1369 or 1370 . . . . . . . . . ... . 
2144 Screw for 2597 . 
2145 Nut Lock for 2597 . . . . .... . . . . . .... . 
2163 Insulating Block for 1576. . .... . .. . . . . . . . . . . .. . . . . . . 
2181 Pin for 530 or 3079. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2187 Magnets, Complete, fo r Hook Selectors . . . . . . . . . . .. ... . ·1 . . . . 
2434 Screw for H ook Selector Covers ... . . ...... .... . .. . ....... . . . . . . 
2460, Screw foJ' 2597 . .... 
24821 Set Screw fo r 1792 . 
25811 Base for 798 . . . . . .. . . ....... . . . . . 
2582 Cap for 798 ... .. .. . 
2583 Base for 797 . . . . . . . . ............. . . . 
25841 Cap for 797. . . . . . . . . . . . . . . . . .. .. 
2597 Latch, Complete, for H ook Selectors . 
2952 Hinged Cover, Complete , for 1380 . . . . . . ...... . 
2953 Hinged Cover, Complete, fo r 1379 .. . 
2954 Hinged Cover , Complet e , for 1378 .. . ... . ....... . 
2955 Hinged Cover, Complete , for 1377 .. . 
2985 Counterweight, Single Lever, Complete 
2986, Counterweight, Double Lever, Complete. . . . . . . . . . . ... .. . . 

=g~~1 ~~~~~i~ ~~i~~O~k ·c~~pi~t~; ... ...... .. .......... ... ... . , .. . . 
~. • • ~~~, TL _ , . "~' ~~ . n ~~sed when req uired for eon.neetingl ... .... . 1 .. . . 

J668 
PAGE 108. 

S t1 pe~seded by 4.feet of 0 183 ch a in, fo r reversible 
SIgnal m achines . 

:: ·:~l ····~~ . ... . . . . ... !" ... 

. . . -.-.-. -. -. . -----. -. -.".- . :-~ '".~,~ 

Order by Section and Number 



SECTION 24 109 
HIGH SIGNALS 

SELECTORS AND COUNTERW EIGHTS 

------- ------ ------

o 

505 

o o 

o 

0 D 
530 

1368 1369 

f =r I ~. I .. f ~ 1 

1350 1351 
1351 1353 

~ \0 ~ 
1312 1~14 1361 
1313 1315 

1370 

1576 

8 ~ 067 

2187 

2597 

@ 1101~ 
11~ 

03~ 087 

ill1
3072 Z!4 
040 OJ C2:? 
2181 ~ to 

1381 06 

3079 

01---' '----, --.111~ 
086 ~ 

023 



110 i 

1136 

1161---

1117---

HIGH SIGNALS 

SIGNAL MACHINE 

.. 12.55 

1302 
1301 

Z51 

929 

2801 

SECTION 25 



SECfIOF 25 

Order I 
No. 

011 
012 
013 
014-
015 
016 
OM 
065 
072 
084 

0117 
0118 
0119 

499 
506 
528 
774 
777 
789 
845 
846 
847 
879 
929 

1038 
1048 
1095 
1099 
1110 

HIGH SIGNALS 

S IGNAL MACHINE 

Bolt with Nut for 777 or 789, a lso holding 1471 to 1264. 
Bolt with Nut holding 1471 to 1264. 
Bolt with N ut for 789 . 
Bol t with Nut for 777 
Bolt with Nut for 789 . 
Bolt with Nut for 777. 
Cotter Pin for 1118 or 1714 .. 
Lag Screw holding 2956 to Wood Pole ... .. . . . .. .... . . 
W asher fo r 1652 or 0117 and others. 
Cap Screw for 2557. 
Bolt with Nu t holding 1264 to 7" Wood Pole .. 
Bol t wit.h Nut hold ing 1264 to 10" '~To()d Pole. 
Bolt with Nut holding 1264 to 12" Wood Pole. 
Insula ting B ushing for 2557 ... 
Washer for 1687 or 2557. 
Nu t for 1113, 1687 or 2557 . 
Nu t for 1714 . 
Clamp holding Motor to Jron Pole, 6 ~" O. D. 
Clamp holding Motor to Iron Pole, 5·V O. D . 
Base, Binding Post, for 1713 or 2557 . 
Thumb Nut, Binding Post, for 1713 or 2557. 
Lock Nut, Binding Post , for 1713 0 1' 2557 . 
Screw for 2557. 
Magnet Core for 1255 . 
Main Gear for1255 . 
Nut for 1652 .... . .. . .. . .. . ... .. . . .. .. . .. . . ... . . .. .... . 
Brake Shoe for 1714.. . . . ... . ... . 
Chain Sheave for 1255 .. 
Bar for 2557. 

PAGD 111. 

J095 
J099 

Superseded by r a w hid e brnk t: ::;h ,)e 3(l:;2. . ', 

d d b Sh U " e') 917forrever s lb1e \1\ [\Chll .es Superse e Y e<,-

01 I 
013 
014 
015 
016 

3871 . 
Superseded by 012. 
Supe rseded by 014. 
Superseded by 016. 
Superseded by 016. 
S 'Jperseded by 017. 

=--.--,.....----,,--:-=:-:---~q~~ .. _:__:_ . . 77 .. -:-:' . . ~ . . ' ---:-:-:-- .--'-:-'~---.-. 
~-~'-1.T3~ ra 'e Level' for 1714 .... 

1140 Screw for 1714 . . . 
1141 Pin for 1714. 
1142 Stud for 1714 supporting lever 1139 ......... .. .. ... . 
1147 Pin for 1714 hold ing 1142 to Cen tre Upright of 1471 .. 
1148 Washer for 1113 . 
1150 Brush for 1687 or 2558 . . 
1152 K ey for Shaft 1137. 
1153 K ey for Shafts 1137 or 1138 . 
1155 Nut for 2558 .. . 
1156 Nut for 1471 . . . 
1157 Insula ting Washer fo r 2558 ... .. . 
1158 Insulating Washer for 1687 or 2558 ........ '" .. . 
1159 Insulating Bushing, squa re hole, for 1687 or 2558 . 

Order by Secti n and Number 

III 

I .. · 



112 

Order 
No. 

SECTION 25 
HIGH SIGNALS 

SIGNAL MACHINE I' 

------------------------- -----------------1----------
1160 Clamp for 2558. . . . ... . . . . . .. I 
1161 Gear, Large Intermediate, for 1255 
1251 Plate for 1255 . . .. 
1255 Signal Machine complete with cover, Binding Posts 1713 and Brush 

Holders 1687 . . In ordering sp ecify voltage, 60 or 110, also style 
of Iron Pole Fastenings, Clamp~ 777 or 789, when required . 

1264 Bracket for 1255. . ...... .. ....... . . 
1301 Eve Bolt for 1652. . . . ..... . . 
1302 H"ook for 1652. . . . . . . . . . 
1333 Rubber Washer for 1652.. . . . ... . . . . . . . . . . . . 
1391 Counter Weight for 1714 .. 
1411 Screw for 1713. . . . ...... . 
1438 Armature with Gear and Brake Disc, Complete, 60 or 110 volts as 

sp ecified . This armature is interchangeable with and replaces 
I t hose having clutch and spring ... ....................... . 

1449'1 Gear Cover for 1255 ........ . .... . 
1471 Frame, Complete. . . . . . . . . . . . .. .. 
1523 Spring for 1687 . . . . . . . . . . . . . . . . . . . . .. ... . . . . 

..:: .. .. \ .. :: 
1595 Brush Holder, Right H and , for 1687 .. . . . . . . . . . . . . .. . . 
1596, Brush Holder, Left Hand, fOl' 1687 . 
15971 Arm, Right H a nd, fOI· 1687. . . . . . . . . . . . . . . .... . .. . . . . . 
15981 Arm, Left Hand, for 1687 .. " . .. . . . . . .. . 
1616; Insulator for 2557 .. ' .. ' ..... 
1639, Pin holdinlr nht.p 1').~ 1 t" WHo 

~255 

2465 
280~ 

PAGE 112 . 

. Alwavs includes the m achine proper with its 
C"over (1652 ) a nd 2 brackets 1264. There is 

also furnishec1:-
For iron poles 2 Clamps 777,789 or 4107, as 

specified, or 
For wooel poles 2 Strips 2956, 2 Bolts 0117, 0118 

o r 0119 as specified, 2 lag screws 065, 2 
'IN ashers 072 a nd 2 Bolts 01l. 

For 2 a rm sigr.als order revers ible machine 3871 
with covel', brackets, et c. , as above. 

S uperseded by binding p ost complet e 3874, for 
reversible machine 3871. 

Superseded by Screw 3954. . . 
Superseded by Coil 4027 for reversIble m a clllll eS 

3871. 

.::: I':::: 
. . . . . . . 

.. .. · .. ·1··· · 
. •.• . 1 .. . . 

·"-ll'iY~.5ase for 777. . . . ..... . ... . . 
........ "'-: .. ,.·7 .. ~r":'-:--:-:--:'..-· 

2543 ' Cap for 777. . . . ... .. . .. . . . . . . . . . 
25441 Base for 789. . . . . . . . .. . 
2545 Cap for 789 ... ... . . . . . .. . . . . .. . . . . 
2552 Screw for 2558. 

. . . . . . . . : : : : : : : : : : I : : : : : : ~ : 

: : : : : : : : : : : : : : : : : : : : : : : :I: 
. ' 1·' 

...... ... . ·1·· · · ... . 2556 Screw for 2558. 
2557 Binding Posts, Mounted, supersed ed by 1713. 
2558 Brush Holder, Complete, superseded by 1595 and 1596 ....... . ... . 
2801 , Field Coil,Complete, connected in series for 110 Volts and in multiple 

2956J St;i~· ~o~~~: M~~hi,;~t~ W~~dP~le. . . . . . . . . .. . ..... . . . . . 

Order by Section and Number 



SECTION 25 

Z457 

1761 

1471 

1438 

IS13 
I 647'---VJ 

~
S96 Ij96 ::~~8 '595 1597 

163 
506 
S18 

1640 . 

1747 1687 /746 

c> 

HIGH SIGNALS 

SIGNAL MACHI NE 

1151 1153 

I " h -
i 

1137 

1956 

3 

[3. 

i 
1451 
2446 

d
'I SS 
1151 

1131 '::;~ 
II~O . lin 
1556 11 30 
11 50 I, , 1129 

1416 m1 i 
1116 

R 

i 
1639 

@ i 
071 2465 

011 06s 

1113 

2558 
H .g-

0117 0118 nils 8----' 
d Ol~ 

01 

i 
1138 

113 

1139 

1112 

2557 

1713 

777 
789 



114 SECTION 26 
HIGH SIGNALS 

CIRCUIT BREAKERS 

180l 
1802 

I' 0 0 
I I' i 

08 

; II 
I' 
,I, 905 

Iii; 
OB 

044 

904 

2493 ~42 2651 

2469 2469 

2494 

1297 --

843 

o 0 

~ Z467~B3B ¢I 

24.67 636 

III 

~ 
2492 819 903 841 1298 



SECTION 26 115 
HIGH SIGNALS 

CIRCUIT BREAKERS \ 
Order 
No. 

02 
06 
08 

.~ \--
Bolt with Nut for 890 . . . , . , . . . . . . . . . . . . 1 

010 
0-13 
0-14 
064 
072 
493 
506 
528 

Bolt with Nu t for 709 or 776 .... ..... , , . , . . . . . . . . . . .. . . . . . . : . . 
Bolt with Nu t fastening 2651,to Signal Arm. . , . , .. . . . . .. . . . . 1' . .. . . , . 
Bolt with Nut for 709, 776 or 841 . . . . . . . . ........ . ... 1' . . . . . . . 
Cotter Pin for 1298. 
Cotter Pin for 2651. 
Lag Screw for890, also holding Circuit Breakers to ,Vood Pole 
Washer for 972 or 1657 .. ' . 
Washer, Insulat ing, for 2573 or 2574 ... . . .. .. .. .. . . . . . . 
Washer for 2573 or 2574. . . . .. . . .... , , . . . .. 1. 
Nut for 2.~n ()1' 2.~74 

8J9 

PAGE I t5. 

For iron poles a complete circuit breaker in cludes : 
The circuit breaker proper, with 
1 operating rod 903 (1 298 a ba ndoned. ) 
1 Bracket 2651 or 5498 (90°) as specifi ed . 

1 Clamp 8-1-1. 
2 Clamps 972, 1657 or 3585 (6 V2· in . pole) 

as specified. 
1 -Guide 709 or 776 or 3966 (6%· in. pole ) 

a s specified . . 
Forwood poles aco mpletecircuit brea ker Include> : 

The circuit breaker pro per. 
1 operatin g rod 903 (1 298 aba ndoned. ) 
1 Brac1<e t '2 651 o r 5498 (90 °) as speCIfied. 

1 Clamp 84 1. 

1 Guide 8\:1 0. 
6 Lag screws 064. 

J298 Superseded by 903. 

~~~.--,-. 7'". "" .. :-:.--:.-:.'77'7":"':-c '- -----.----

I

::: : 
. .. . 

------'903 Cir.;:JtB:eaker Operating R od; Complete, for 60° to 75° Signais' in-
cluding Guides 709, 776 or 890 as specified. 

90-1 Stud fo r 2651 . . ..... . . . . . . . . .. . ' .. . . 
905 Bracket for 2651 . . .... . . . 

.\. . . 
• • • • • • • • I •• • • 

947 Pin for 1298 . 
972 Cla mp,Complete,for holding Circui t Breaker to Iron Pole 4t" O. D . . . . . . .. . 
975 Washel'S for 2573 . . .. ....... .. . .. . 
!)83 U Bolt for 972 ... . ....... . . . . . . . . . .. , . ' . . . ... . . . . 
98-1 Clamp for 972. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . .. . . . 

10-17 Nut for 1298 .. . 
10-18 Nut for 972 or 165 7. . . . . ... .. ... . . . . . . .. . . . . . . ....... . .. ... . . . . . ... . 
1144 Pin for 2642, 
1205 Rivet for 2574. . ...... . . ... ...... , ... ........ . . 
1297 E ye Rod, Lower, for 1298 . . . . 
1298 Circuit Breaker Operating Rod, Complete,for 90° Signals including . . . . . . 

Guides 709, 776 or 890 as specified ............ , I · . 
1299 Bushing for 1298 . . ............... ... . ... . 
1319 Eye Rod, Upper, for 1298. ...... .. . ......... . .. , 
1356 Insulator for 2573 . . . . ...... ... , ..... . .. . 
13571 Insulator for 2573 ... .... . . . .. . . .... . ... ... ...... . . . . . ... .. : l : : : : : : : 

Order by Section and Number 
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Order 
No. 

1358 
149-1 
1495 
1650 
1653 
165-1 
1657 
1802 
1831 
1833 
183-1 
1835 
1836 
193-1 
2365 
2430 
2131 
2467 
2469 
2487 
2492 

2193 
219-1 
2495 
2498 
2501 
2502 
2503 
250-1 
2505 
2507 
2508 
2509 
2510 
2515 
2516 
2573 
2574 
2642 
2643 
2651 

SECT W N 26 
HIGH SIGNALS 

CIRCUIT BREAKERS 

Insulator for 2573. . ....... .. . .. . .. . . 
Pin for 2643 . . ....... .. . . . 
Pin for 2642 or 2643. . . . . . . . . . . . .. ... ... . 
Pin for 2642 . .. . . . . 

ga~:~~ 6~I;n~~~[~, f~r l~~ldi~g Cir~ ~i t B ,:e~ke~·~t~ i':Ol{ Pol~ ·5~" O: D : . 

Clamp for 1657 . . , ... . ................. . .......... .. ....... . 1 .. 

Hook for 819 or 2492. . . . . ...... . 
Insulator for 2573 . . . . . . . . . . . . . . . ... I . . . . . • . . 
"Washer, Insulating fo r 2573 or 2574 . . ..... . .... . . . .. . . . ... . . . 
Washer, Insulating for 2573. . ...... . . . . . . . . . . . ... .. ... . ... . 
Bushing for 2573, also 2574. . . . .... . . . . . ... . . 
Bushing for 2573 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . 
Rod, 31", for 26-13 used with 900 Signal s. 
Pin for 2642 or 2643. 
Screw for 2573 or 2574. 
Screw for 2573 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . 
Screw for 819 or 2492 . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 1. 
Screw for 819 or 2492 . .. . .. 
Screw for 2642 . I 
CirCUIt Breaker, Complete, With a ttachment for opening Switch c ir-

I 
cuit when Signal starts to clear and including R ods 903 or 1298, 
a lso Pole Fastenings 972 or 1657, all as specified 

Cover for 2492 . . I.. . 
Frame for 2492 . . . . . . . 
Bottom Plate for 2492 . . . . . . . . . . . . . . . . . . 
Contact Spnng, Complete, used on 2642. . . . . . . . . . .. . .... . , . 
Block , Dog Tripping for 2642. . . . . . . . . . . . . ...... 1 . . 

Block, Spring Compressing for 2642 . . . . . . . . . . . . . . . . . . .. . ...... 1 .. 

Dog for 2642... . . . . . . .. . .. . 
Insulator for 2574. :. .. .. . . . .... ...... . . . .. . .. . . .... . . ... . 
Insulator for 2574 . . . ....... ..... . 
Rod for 2642. 
Rod for 2642 . Specify 600

, 750 or 900 Throw . . .... . . . . . .. . ..... . . . . . . . . 
Rod for 2642 . . .. . 
Pin for 2642 .... .......... . 
Contact Plate for 2574 .. 
Side Plate for 2574 . . . . . . .. . . .. . 
Side Plate with Contacts, etc., Complete, for 819 or 2492 . 

Miscella neous P a rts for 2492 . . . . .... . 
Side Plate with Contacts, etc., Complete, for 2492 only. . .. . . :. :. :. :.1:. :. :. : . ... :. 

Miscellaneous P a rts for 819... . . . . . . . . . . . . . . . . . ...... .. . . . 
Br~~t:;{;.,~ornplete , for 903 or 12~8:.used. for fastening Rods tOSig~l . 

. . . . I . 
...... .... 1 

PAGE 116. 

2492 Circuit breaker complete includes the same parts a s 
819. 

265J Bracket. 265 1 is for 60 0 arn. For 90 0 a rm s 
order 5498, when there is no operating stud 
in the arm itself. 

Order by Section and Number 

J 



S ECTION 26 

850 
1358 
1631 

1357 

849 

1356 

2573 

02 

02 

890 

HIGH SIGNALS 

CIRCUIT BREAKERS 

506 

848 

528 
493 

1833 
2504 
2516 

- --1205 

2574 

010 

DID 

709 
776 

2642 

821 

117 

1834 
1934 

839 
1494 

859 

82. 

840 
1!9S 

2643 

2498 

972 
1657 

984 
1653 

072 
1048 



118 SECTION 27 
HIGH SIGNALS 

TWO-TRACK SIGNAL BRIDGE 



SECTION 2i 119 
HIGH SIGNALS 

BRIDGES 

Signal Bridges of t he type indicated on the opposite page, also on 
pages 14 and 61, are furnished as required . Below is a list of standard 
sIzes. 

Oroder 1 

No. 

3192 
3193 
3194 
3195 

:: ::l 

BRIDGES 

2 Track Signal Bridge, Complete . 
3 " " " " 

i . . ... . .. . . . . .. . . · 1 
4 " · • I • 

5 " . . . . .. ... .... . .. .. . . . . . . .... .. i 
1 

.. t , 

. . . ... ....... .. .. . . . . .. . ..... .... . . . .. . 
i · 

. , . ,........ . . . . .. . .. . . . .. .. . . . .. .. . 

:::::1: .: .. :.:.:: :.::.: .. .... ..... :.:.:.: .... ..... :::: .. :: .. .. . . 

· . I· . 

. ... ....... . ... ..... ... .. .. ..... :::: ::: : ... :::::::: i····: ::: I . 

:: :: :1· ." .... ... : ... ::: :: : .. 

. :\. :: .. :: ... .... . . . . . . . . . . . . . . 

.. . '1 
.. " 

. . ... 
. . . I . I . 

. . . . I· 
: ::::::: 1 

i .. .. .. . . . ..... · 1· ·· · ··· , . 
. '. · . !. . 
I 

. . ... .. "1" 
. . . . . . I' . . 

•••••••• .. I • • •• 

...... :::: ::: :::::: : ...... : I:: :::: :: 
i :: : :: : 
I .. .. . .. . 

I· " . 

::: I:: :: 

. . . . . ! . 

_: :_: :_: 1_: _: _: _____ .. _ .. _ .. _ .. ---,' .. _ .. _ ... _ .... . ~ .. .. ~._ ... _ .. :l __ ~_ 
Order by Section and Number 



120 S E CTION 28 
DWARF SIGNALS 

A Single Arm Dwarf Signal is illustrated in front and side view on the 
opposite page. 

The double solenoid, am! the circui t breakers, referred to in the descrip
t ion on page 25, are located in the base, as shown, and are held in place by 
the solenoid frame (1689 Sec 28) which is suspended from the top of the 
base. The working coil of t he solenoid, when energized by current, exerts 
a magnetic pull of suffi cient strength to clear the signal and, in addition, com
press a powerful spring which assists in forGillg the arm back to danger when 
t he current is cut off. This spring encircles the operating rod as shown at 
1692 or 2591 , Sec 28. 

Motion is transmitted, from t he solenoid cores (1556), to the signal a rm 
through the medium of the yoke (1317), the sliding rod (971 ), t he operating 
rod (985) and the crank (2603) . Connection is made between rods 971 and 
985 through the medium of two springs (1021 and 1022) which act as cushions. 
The springs referred to a re held in a cylinder (973) by cap 977 which 
Screws on. Rod 971 screws up into the bottom of saId cylinder and rod 
985 passes down through a hole in cap 977 and is screwed into a nut (1023) 
which is held between the springs and is free to slide up or clown in t he 
c~'li nd er except as limited by t he springs. 

The circuit breakers are shown in detail on page 122. 
1071 is t he style formerly used anc! combines in one, the circuit breaker 
D and G 4 , insert B. It however !aGked independent adjustment and has 
been superseded by 2405 and 2410, represented by G I and D respectively . 
Circuit breaker 2405 controls the working and retaining coils and is qui ck 
break in its action. It is operated, just before the signal arm reaches its clear 
position, by a collar (2416) fastened to rod 971. Circuit breaker 2410 con
t rols the indication circuit and is closed, when t he signal a rm reaches dan
ger, by contact 2413 which is also fas tened t o and worked by rod 97 l. 

Dwarf signals are made for either 60° or 90° t hrow and will be provided 
with any required form of lamp or front light arm. 

Order L IST OF PARTS I 
No. 

-~I--------~--I.--
02 Bolt \\'ith Nut , Rings to Arms. 

034 Cotter Pin for 1071, 1524 or 240.5 . . . . ... . . . ... . .. . . ... .. . 
036 1 Cotter Pin for 2603 
040 Cotter Pin for 2603. 
058 Rivet for 1524 , .... ...... . . . . . . 
070 I ,Vasher for 1071 or 240.5 ......... . . . . . .. . .. ... . .. . . I .• • • • • . • 

O!&* ~J~~h~:t70~~~;8ro~5~!io .. . . . .. . : : : ~ : : : : : : : : : : : : : : : : : I· : : : : : : : I: : : : 
528 Nut for 1530 .. 

Order by Section and Number 



1686 
2173 

~ 
I

I ~ 
I ~ 
'I :> I e; 
I 



122 

DWARF SIGNALS 

981 

@ 
528 

( 97 I . 
/1777 

1247 

PAHTS 

64 5 

~~3:::::==2154 
c 987 

316 
Eaf--- 980 

645 

11111----+"1--1554 

r-4S---4l1---I5 55 

978 

11111--1-1---- 1556 

1313 

774 

- - 1317 
Lr-rT'---r'--TT-~T>:::!--- 982 

f---~'------ 645 

1889 

040 645 926 

@@]~ 
506 1407 1410 

1411 1071 
1530 /~-------

"","-rTO=~ 2433 
2427 

1080 

~
2416 ' 
2414 

, 2413 
" 2415 

1619 
Z429 
1083 
IOB4 1075 

1818 
1085 

~4 12 
- 2426 

SOO 2411 -2441 

2427 

~1315 
~ 2410 

/ 

SECTION 28 

2581 

E]III 
977 

1662 ~ 
1022 985 

631 __ 

1023 

I 
1021 

lJ-'" 2162 
12577 . ' 986 

1700 

@ 
, 16 94 

v 

1882 

- - - _. 

645 040 

036 

2803 

C=~426 2433 
2427 

1540 
1080 

~"n "" 2597 

Ion 

1618 
IOB5 
Z429 

~ '''' 2416 o 2427 
2433 1089 

1315 

v / 

2405 



SECTION 28 

Order 
No. 

744 

DWARF SIGNALS 

LIST OF PARTS 

PAGE 123. 

Shou1d read 774. __ ....--.---.-~ 

~~ .. . . . . . . 
__ ~_---.r.-'"liUTIlaSs, ;H", for 1690 or 1701. (Specify color. ) . . . .. . . . ... . . . .. . . . . . . . . 

926 Crank Shaft for 2603. . . .. . . . . . .......... . . . 1. 
927 Lamp Bracket for 1686. 
940 Arm for 1701.. . . . . . . . . . . . . . . . . . . . . . .. . . . . 
941 Ring for 1690 or 1701 , superseded by 3088 .. .. . . . . . . ........ . . . 
942 Arm for 1688. . . . . . .. .... . . . . . . . . . . . . . . ... .. . .. . .. . 
971 Guide Rod, lOt", for 1689 (60 0 t hro\\') .. . . ... . ... .. . . . . . . . . 
973 Cylinder for 1692 or 2591 .. . ..... .... . ......... . 
977 Cylinder Cap for 1692 or 2591 . . . .. . . .. .... . . 
978 Rod for 1689. . ............... . 
980 Stud for 1689... . . ..... ' .... ' . .......... . . . . . . 
981 Core for 1689, used only with Solenoids 2593 . . . . . . . .. . . . . 
982 Cap Screw for 1689 . . . .. . ..... . . . . . . 
985 Rod for 1692 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
986 Spring, 8t ", 42 turns, for 1692 ..... . ... . . ... . . . .... . . . . . . 
987 Rubber Washer for 1689 .......... . . . . . . . .......... . .. . 

123 

998 Post for 1686 or 2173. . . . . . . . . . . . . . . . . . . . . / . 

~gg~ b:/f~r 1f:~6 ~~. 2i 73. . .. .. . . .. . . . . . . .. . . . . ::::: : : : : . . . ::. : I. : : : ... . :: :. 
1021 Spririg, Lower~ for 1692 . . .. .. . .. ... ....... . 
1022 Spring, Upper, for 1692 or 2591 and Lower for 2591 . 
1023 Nut for 1692 or 2591. .......... . 
1071 Circuit Breaker, CompletE>, for 1686. . .. . . . . .. . 
1072 Clutch for 1071 or 2405 . 

. ..... . . . . .. .. . . . . :: .... ... :::: [ . . . . 1073 [ Stud for 1071 or 2405 . . .. . .... 
] 075 Clutch Spring for 1071 or 2405 . 
1077

1 

Dog for 1071 or 2405. . .. . .. 
1078 Guide Bar for 1071 or 2405 . . . .... . . . . . ... . . .. . . 
1080 Side Plate for 1071 or 2405 . . . . .. . . . . . .. .. . ... .. . .. . 
1083 Insula tor for 1071 . . . . . . . . . . .. . .. .. . .. . . . . 
1084 Contact Plate for 1071. 
1085 Contact Plate for 1071 or 2405 . . . .. .. . .. . . . .. . . 1 . •• • •• . 

1086 Bushing, Insulating, for Screw 2429 in 1071 or 2405 . . . . .. .. . 
1089 Block, Bottom, for 1071 or 2405 . 
1090 Block, Top, for 1071 or 2405 . . .. . . ..... . .. . . . . . . . 
1170 Trip Collar used only with 1071 on 971 ... . . 
1247 Screw for 1689 . . ...... . .... . .. . . . .. . . . . . . . . . . . . . 
1311 Crank Pin for 2603 . . . . . . . . . . . . . . . . . . . . . . . . .. . ..... . . .. . I • • • • • • •• • • • • 

1313 Cap, Bottom, for 1689. . . . . . . . . . . . . . . . . . . . . . . I 1 

1314 Yoke, Top, for 1689. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .: '.' .: : . . : '.' .: .: I '.' '. :. :. 
1315 Set Screw for 1071 or 2405 . . . .. . ...... . . . . 
1317 Yoke, Bottom, for 1689 ......... .. . . . . . . . ... .. .... .. . . .. . 
1318 Lock Nut for 1689. . . .. . . .. . . .... . . . 
1322 Ring for 1688 or 2903 . . . . . . . . . . . . . . . . . . . . . . . . ... . . . I • . • . 
1396 Spring for 1524.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1397 Pin for 1524. ....... . . . . . . . . . . . . . . . . . . . .... I . .• . 
1398 Stationary Hinge for 152-:1: ... . . . . . . . . ... . .. . .... .... .. . . . .. . . I • • • •• • •• 

1399 Swinging Hinge for 1524. . . . .. . . . ..... . ... .. ... . . . . ' . . . . . . 
1407 Terminal for 1530 . . . . . . ... . ... . . . .. . . 
1409 Block for 1530. . ........ :: : 1:::::::: 
1410 Screw for 1530 ..... ' .. ... . .. . . ...... . . .. . .... . .. . . .... . .. .. .. . . . . 

----------------- - --
Order by fection and Number 



124 

'Order 
No. 

DWARF SIGNALS 

LIST OF P ,-\RTS 

un Screw for 1530 ... .. . . . . . .. . ... . . . ... . ......... . 

SECTION 28 

1423 Blade for 152-1 . . . . . . .. . . . . . ..... . . .. . .. . . .. . . . . .. . . . . . . 
U24 Back Plate for 1524 ..... .. . . .. .. . . 
Uii Rivet for 1071 or 2405 . . ....... . . ... . . . . . . . . . . . . . .. . . . .. . 
1524 Blade with Hinge, Complete. . . . . . . . . . . 
1530 T erminal Block, Complete .. . .... . ...... . . . . . .......... . . . . 
1533 vVasher, Lea t her, for 1071 or 2405 . . . . . . . . . . . .. .. . ... . ... . .. . . . . . . . 
1540 Dog Spring for 1071 or 2405.. . ........ . . . . . . 
1554 Core, Top, for 1689. . . . . . . . . . . . . . . . : [ 
1555 1 Cap, Copper, for 1689. . . . . .... . . .. . .. .. . . ..... . . . . 
1556 ' Core, Bottom, for 1689 ..... . ... .. ........... . . . . . . 
1618 Terminal, Short , for 1071 or 2405 . 

. . . . I· . 
1619 T erminal, Long, for 1071 . . . . . . . . . . . .. . .. . . 
1686 t Dwarf Signal, Complete, 600 throw, with F ront Light Arms and 

La mp a sspecified ......... . . 
1688 Arm Back Ligh t, Complete, used with 1690 or 1701. . .. 
1689 Solenoid Frame, Complete, for 1686 or 2173. (Cores as specified.) .. . . .. . . 
1690 Arm, Complete, Singl e Front Light, 60

0 

throw. . .. '. '. ' ....... .. '. ' .. ' .' '. '. 1' .. ' '. '. 
1692 Co nnect ing Rod, Complete, for 1686 .. ,. 
1693 Solenoids for 1686, used only with Cores 1554 and 1556 ........ . 1. . I. 
1694 Wash er for 1692 01' 2591. 
1700 P in for 1692 or 2591 .. 
1701 Arm , Complete, Double Front Light, 600 t hrow, 61-" centres, 31" 

glass and with Ring 3088 . .... I 
1777 Guide Rod, n t" , for 1689, (90 0 thro\\·) . . . . "' . ' . 
1793 Cap for 2173. , . . . ... . . . . . .... , . . . . . . . . . .. . .. . .... . .. . 

~~~~ ~~!~oB;;c9~et ' f~r 2173 •.. . . , . . . . . . . . . , . , .. . .. .. . . .... • : : /: : : : : 

2154 Washer for 1689 . 
2173 Dwarf Signal, Complete, 900 t hrow \\·ith Front Light Arms a nd 

/ Lamp as specified . .. . 
2182 / Spring, 61", 22 turns, for 2591 .... . .. . , ............. , . ' . . 
2254 Ri ng for 2902 ............. . 
2405 Circui t Breaker, Complete, used with 1686 or 2173 .. 

I .. , 
t 
I 

2407 Insulator for 2405. . . ' ..... . . . , , ....... , . . . 
2·U O Jndication Circui t Closer, Complete, used wi t h 2405. , 
g41~ I ]3lock, I nsulating, for 2410. 

. / ' . 

PAGE 124. 

2254 Superseded by 3408. 
2426 Superseded by 3913. 

--------------~------~----9~33 Scre,-v-n7v' fo;:-r1 <:rr0-{~1 01' 2405'. . . .. .. .. . . .. .. .. . . ... " " '. '. ' . . 1. '. " '. " ' . . ' 
2!41 Screw for 2410. . . . . , ... , .. , ... , : : : : . ' . . . I' .. 
~!n I ~~~:~~ f~~r16~~0~r ~~~5. . , .. , . ' . : : : : : : : : : : : ... ... : : t : : : : : : : : I· 
2480 Screw for Lamp Brackets, . . . . . . . . . . . . . . . . . . . .. [. 
2546 Rivet for 2405. , . , , . . ..... .. , . . . ... . ' . ' . ' . .. ' . , . ... . .. .. . . ' .. . . . . ' 
2577 Spring, 8r', 28 turns, for 2591 . , , .... . . , , . . .. I' . 
2578 Contact Springs, Complete, for 2405. . . . . . . . . . . . . . . . . . . , . . . 
2580 Solenoids, Complete, for 2173, used only with Cores 1554 and 1556. 'I" ....... . 
2591 Connecting Rod, Complete, for 2173. , , , . . ........ . ..... . .. . , ... , . .... . ' . 
2592 Contact Springs, Complete, f~r 1.071 . .. ... . .... . .. . . . . . .. . ' . . . ' t· . . ... . . I 
2593 Solenoids, for 1686, used onl} WIth Cores 981 . . , ... . . . . , , , ..... . / .. ' .... . 

Order by Sect ion and Number 



SECTION 28 125 
DWARF SIGNALS 

PARTS 
-------

941 

22.54 02. 

o 

2902 1690 

@ 941 

0 

1688 1701 911 
2903 

88 
927 

1423 
1973 

0 
@ :-1 

1424 

1524 2480 . 



126 

Order 
No. 

2597 
2599 
2600 
2603 
2637 
2735 
2738 
2902 

2903 
3088 

SECTJO:\' 28 
DWARF SIGNALS 

LI ST OF PAR TS 
I 

Insulator for 2405. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
--1----

Glass,5f ', for 2902 . (Sp ecify color .) . . . . . . . . . . . 
Glass, 3" fo r 1688 or 2903. (Specify color.) . . . . 

~I:~e\~~aJ~9golnp~~te: f or 1.~86 ~r.~173: : : : : : : : : : : : : : : . .. : : : ' } : : : : : :' . 
Arm for 2902. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . ... . 

~~, ~~~;~~~: 'D~~bi~ . F~~~t . Ligl~t, ' 60" 'tl;r~~~, 7ti,' ~~~t~~~: si;,I' ... .. . . 
Glasses . .. .. . . . ... . . . ... . . . . .. ...... .. . ... ... . ..... . .. . . . . . . . . 

Arm, Back Light , Complete, used with 2902 . . . . . . .. .. . . . . . . . . .. . .. . . . . 
Ring for 1701 (not shown) 6i" O. D . superseding 941. . " .. . . . .. . . 

PAGE 126. 

2597 Should read 25 79. 

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

• • •• • I • • " . • . . •. I " 

. .. . . . . . . .... . .. . . . · 1· · · 
.... · · .. .. 1· .. 

.. . ' :" :' .: .. :.: ...... . : .. : .. : .. : .: .. ..... . ~ .. :.:: .: : .' .. :.:. ·:'1: ...... : 
. . • 1 

:: :::: ::.:: :::: ::::: :::: :::::: :1:: .... 
. . . . . , 

:::: :1:::: 
' 1' '' . . I' . . . . 

.. , . ........ ........... .... . ···· ··· ·1 
... :: :: : ......... ::::: .. ::: . :::~: ~: : :~ . : : :: : : : ~ :~ :: . J : : '. : > . 

. ' 1 

:::: : I::: ::::::: :::.: ::: ::: : : ::: . 
. . .. · 1· .. · .. · · · · · · · · · · . . . . . . . . . . . . ..... . ... .... ... . . . .. .. . . ..... . 

. • . . . . . . . . . ' 1' 

: : I::: :: : : 
I 
-- - --------~----------

Order by Section and Number 



SECTION 29 
SWITCH BOXES AND GROUND SELECTORS 

127 

o 
III 
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Order 
No. 

129 
SWITCH BOXES AND GROUND SELECTORS 

LIST OF PARTS 

01 Bolt with Nut for 2859 or 2877. . ...... .. . ............. . ... . . . . . . I . 
010 Bolt with Nut for 892 .................. .. .. ............. .. .. . 
026 Key for ~haft 803 or 2871 (see also 627) .. ......... . .... ...... '1' .. 
040 Cotter Pm for 892. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
043 Cotter Pin for ~58, also to preve~t end movement of 2871 in singlel 

throw boxes, see note under 28uO. . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
046 Cotter Pin for 858 or 2872 ............ . ... . 
051 Padlock for 2850, with or ",;H.~ ·· • 

065 T9~ ,,~- - PAGE 129. 

94 with nut 3893 . 
. deo bv screw 38 ~----

O~ Superse J ~_________ I 1 

....----~ ver or 26W .. : : . .. . : : : : : : : : . . . 1 : I 
~ 600 Pin for Crank 1823. . . . . . . . . . . . . . . . . . . . . I· . . ' j' 

602 Pivot Screw for 1821 or 2020... . . . . . . '1' . . . ..' 
607 Bushing, insnlating, for 2640 or 2641 . ........... . . . . . . . .. .. . 
608 Insulator for 2640. . . . . . . . . . . . . . . . . . . . . . . . . .1. 
625 Crank for 1823... . . . . . . . .. . ....... . 
627 Key, old style, for Shaft 803 (see 026) . 
631 Pin, Cam to Shaft for 1821 or 2020 '. . . . ... . . . 
645 Nut for 892 ......... . 
646 Nut for 858 or 892 .. '. 
711 Contact for 2640 ..... 
740 Nut for 2640 or 2641. . . . . . . . . . .. . ... . .... ... .. . . . . . . . 
800 Case for 2650 ....... . 
801 Cam for 1821 or 2020.. .... . .. . 
802 Bearing Cap, holding. 1821 or 2020 ... . . . . . . .. . 
803 Crank Shaft for 2650.. .... .... .. . .. . . 
858 Outside Crank complete for 2650. . . ..... .. . .. . . . . . . . 
871 Crank for 858. . . . . . . . . . . . . . . . . . . . . .. . . . ... . . . . . . . 
872 Block for 858. . . ....... . 
873 Jaw for 892.... .. .... .. .. . .. .. . .. .. ..... . 
874 Bolt for 892 . . . . ...... . 
877 Rod for 892 . . . . . . . . . . 
892 Operating Rod complete for 2650 or 2850 with bolts .. 
893 Foot for 892 . .... ... .. ............. ...... . .... . 
891 Bolt for 892. .. . . ... ... .... . . .. . 

1156 Nut for 2858. ' .......... . 
1463 Key Block to Crank for 858 
1572 Screw for 2865. . .. ....... . . . . . . . . . . . . . . ' j' 
~~;~I ~~~ ~~:: ~~~ .: ......... . . . . . . . . . . . . . . . . . . . . . . .: .: 
1821 Single Circuit Contact Fork complete fOI' 2650, Right or Left as speci

fied '. .. . 
1822 Pin for 1823. . . . . . . . . . .. . .... . 
1823 Inside Crank complete for 2650. ' ... .. . . ... . .. . . .. . . . 

:::1: ::: 
::: ::1: :: 

Order by Section and Number 

. . . . . 

. .. [ . 

:1:: : : 
· .. . 

. .. · 1 .. .. 
• • I • • • • 

· I • • • . 

· I . .'. . 
· 1 . . . . 

· I . . . . 
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SWITCH BOXES AND GROUND SELECTORS 

O rder I No. LIST OF PARTS 

--------------------------------------

1827 Contact Bolt for 2640 ..... _ . . . . . . . . . . . . ... .. ... .. . _ .. . . 
1828 Contact Plate for 2640 or 2641 ... . . .. . . . . . . . . .... . . .. . . . . ... . . 
. 1922 Nut Lock for 2859 or 2877 ....... . . . . ..... . . 
1925 N ut Lock for 2859 or 2877 .. . 
2006 Pin for 1823 .. . . . ................. .. . . . ... .. ... .... . .. . . .. . . 
2020 Two Circuit Contact Fork,Complete,for 2650,Right or L eft as sped- . . 

fied . . . .......... ... ......... : . .. ............ .... . . ..... . . 
2021 Contact for 2641 ...... . .. . ... _ ... . . 
2022 Insulator for 2641 ........... . . . ... ' ' " 
2023 Washer, square insulating for 1821 or 2020. 
2025 Insulator for 2641. . . . . . . . . . . .. . . .. ... . 
2026 Stud for 2641 . . . . ... . . . 
2029 Stud for 2641. . . . . . . . . . . . 
2432 Screw for 2859 or 2877 . . . . . . . . . . . . . . . . .. . . . . .. . . . . 
2440 Contact Screw for 2640 or :1641 .. . .. . ... . _ . .... .. . . 
2447 Cover Screw for 2650. _ . .. . . .. .. .. . 
2455 Screw for 802. . . . . . . . . . . . . . . . . . . . . . . . . . .. .. ... . . 
2640 Contact with T erminals, etc., Complete, used with 1821 . 
2641 Contact with T erminals, etc., Complete, used with 2020. . . . . 1 

2650 Switch Box,ModeI1 , Complet.e, Single or Double T h row. 2,3, 0 1' 4 . 

2850 S,~~~~U~~x~\:;J~:~~t~~j)i~te, 'si;lgi~ ~~. ri~~ble i.'hr~~~, · '~l~~ ' c~~J 
tact Arms 2859 or 2877 as specified . Note: with Sing;leThrow 
only one Con tac t Arm and one set of 2865 Terminals i" furni shed 
Boxes. . . . .. . . . . . . . . . , . . ... . . 

. .. . . ' 1 

2852 Base, Casting only for 2850. . . . . . . . . . . . . . . ... . . . . 
2853 Cover, Casting only for 2850. . . . . . . ... . 
2854 Staple fo r H asp. . ..... . . . . . .. . . . . . . .. . . . . . .. . . . . 
2855 Hasp for 2850 . . . . . . . . . . . . . . . . . . . . . . . . . 
2856 Pin for Hasp. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
2857 Pin for Cover Hinge 2853 . 

SECT ION 29 

286:3, ..... . :1· . . . . . · 1· · · 
2858 Stud holding 2865. . ... .. 
2859 Contact Fork. ComDlete. for 2850 with two Contacts 2 . 

~ 
~ 
~ , 

1922 

2876 
2878 

~873 W~~2858 . 

PAGE 130 . . 
Supen;eded in later boxes by Washn 2 145 O/s -in. 

hole.) 
Does no t inclu de Rod 892, as illus tra ted o n 

page 127. 
Superseded by Screw ]41l. 
Superseded in later boxes by Scr~w 4G55 O ls- in .) 

2874 Nut Lock for 2858 .. " .. .. .... . . 
2875 Felt W asher used under 2865 .. 
2876 Screw for 2865 .... 
2877 Contact Fork complete for 2850 with one Contact 2864 
2878 Cap Screw for 2859 or 2877 ........... . . . .. __ . . .. .. . . . .. .. . 
2879 Felt Gasket for 2850 .. ' . . ... . . . ... .. ......... . . . 
2882 Insulator for 2859 or 2877 . 

1 
. . . ' . . . . .. . . 
. I . .' .' .... . . 

. . . . ' 1 

Order by Section and Number 
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PARTS 

2859 2877 2875 
2872 

(J) 
2865 051 

026M @ 0 6' I 
2871 

073 

~ 1[QJ @ WDlUl oomm 

1156 2874 2873 2858 

2854 

! - - - - - - - - _I d 
2855 285S 2857 043 046 
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SECTION 30 133 
TRACK ORCUIT 

In many instances where condit ions are favorable, the double benefits 
secured by the use of detector bars and electric locking, may be obtained by 
the employment of short sections of track circuit instead of the detector bars, 
at little or no increase in cost. 

As the relay ordinarily .lsed for track circuit work is not suited for use in 
t he Taylor sys tem, the relay illustrate::! on the opposite page was de
signed to meet the requirements which demand a form of contact which will 
carry a heavy current without disintegration or the possibility of fusing and 
which shall have a sufficiently wide break to guard against arcing should the 
relay by any chance be demagnetized while current is fl owing through the con
tact points. 

Two types of this relay are illustrated, one (No. 1018) with carbon contacts 
and a simple break between the stationary and movable parts of the contact; 
the oth& (No. 1880) is similar in form to NG. 1018 but several layers of wire 
are wound around the stationary posts of the contact and t he high potential 
current controlling a switch or signal is carried through this winding before 
passing through the post and the carbon contacts. 

This acts as a magnetic " blow-out " and instantly snuffs out any arc 
formed between the carbon contacts upon the demagnetization of the relay. 
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TRACK R ELAYS 
------ --- -----
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Order 
No. 

TRACK CIRCUITS 

TRACK RELAYS 

051 Padlock for 2265, with or without key. 
062 Lag Scre\\' suppor ting 2265 .... . 
085 Hasp wi t h Staple for 2265 ..... . 
506 Washer for 879. '. . . . . . . . . . . . . . . . . . . . . . . ... .. . . . . . . . . . . . . . . 
528 Nut holding Binding Posts to Base .. . . .... . . . . ..... . ....... . . . . 
845 Base for Binding Posts . . . . .. ........ . .. .. .... . 
846 Nut for Binding Posts . .. . .. . 
847 Lock Nut for Binding Posts and Counterweights .. . . . . . . ... . . . 
879 Screw for Binding Posts .. 
908 Base, Iron, for 1018 or 1880 . 

1011 Box, Cast Iron, for 2265 ....... .. . . .. . 
1012 Cover for 2265 . . . . . .. . ............. .. . . ..... . . . .. . 
1016 Lever for 1018 . . ...... . 
1017 Stand for 1018 ..... . . . . . 
1018 Tra~ k Relay, Complete, ,,·ithout Magnetic Blowout . 
1019 Contact Post for 1018 . . ...... . 
1020 Counte lweight for 1018 or 1880 . 
102-! Base, Slate, fo r 1018 or 1880 ..... ... .... ... . 
1027 Case, Oak 28t" for 4 Relays (side by side) .. 
1028 Case, Oak 23f' for 2 Relays (end to end) .. 
1034 Carb on Contact for 1018 or 1880 . 
1050 Armature for 1018 or 1880 . 
1052 Rod for 1018 or 18£0. 
1053 Screw fo r 1018. . .. ... ... . ........ . . . . . . 
1054. Screw, Pivot for 1057. . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .. . . 
10?5i Washer fo r Screw 2317 and Stands 1017 or 2184. . . ... . . . . . . . . 
10;)6 Magnet Yoke for 1018 or 1880 .. ' . . . . . . . . . . . . . .. . ... . . .. ... . . . 
1057 Pivot Block, used on 1018 for fastening 1052 to 1016. 
1058 Block support ing Counterweight for 1018. . . ..... . . . . . 
1059 Nut for 1018 or 188Q .. .... ................ . ... . .. ..... . . .... . 
1060 Sere,,' holding Carbon Contact for 1018 . 
1061 Countcrweight Screw for 1018 or 1880 .. 
1102 Nut holding Stands to Base for 1018 or 18EO .. 
1659 Case, Oa k, 34 5-16" for 3 R elays (end to end). .. . . .. .. .. . . . 
1880 Trac k R elay, Co mglete, with Magnetic B lowout .. . . . ...... . .. . . 
1881 Magnetic Contact lost , Complete, for 1880 . . 
1885 Magnets, Complete, for 1018 or 18£0 . .... . 
1886 Pin for .1018 or 1880 . . . . . . . . . . . . . . . . . .. . .. . . . . . 
2183 Block supporting Counterweight for 1880 ... .... . ... . . . . 
21841 Stand for 18[ 0 . . 
2185 Lever for 1880 .. . . 
2186 Pin for 1880 
2265 Iron Case, Complete, for 1018 or 1880 
2269 Block , Wood, for 2265 ... .. ... ...... . ......... . ........... . . ' 1 
2317 Scr ew, Magnets and Contact Posts to Base for 1018 or 1880 .. 
2437 Screw, Armature to Lever for 1018 or 1880 ........... ' .. ... . 
2-!38 Screw, Slate to Base for 1018 or 1880 .. ...... .. . .... . . .. . . . 

. 28191 Carb~n Con tact with' Holder for 1880 . . . . . . . . . . ....... . 

PAGE 13 5 . 

J88J Superseded by m ~gneticcontact post3945. w hich 
h as a meta l , hell. 

t 38S Superseded by magnet 3933 wh ich has a polished 
h arrl rubber shell. 

2437 Superseded1Jy Scre w 3089. 
2438 Superserled by Sc rew 2829. 

J35 

:::: ::::1::" 
. .. .... · 1 .. .. 
. · ···· .. 1 .. .. 

. ..... ' . . 

---~-------------------------------------------------------------------

. , 
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TRACK CIRCUITS 

Order I BATTERIES AND CHUTES 
--~ I 

~o. 1 

051 P adl00k for 2705, with or withou t key as sp ecified ... .. ... ... . . 
-1--

070 1 Washer for 1312......... .... . . ................... . .. . . . . . 
01~8 Blue Vitrol for 2704; specify weight required . ... . . . . . . .. . 

61>5 Padlock P m for 2705 .. ' . . . .. . .... . . ...... ..... . 
1025 Chute with Cover only, for 2705. . . .... . . . . . . 

Ut~ 1 ~~,~ bo;;I1~\~:~t~r,C~~pl~t~, f~;2765 :' . . : : : : : : .. : : : : . . . . 
2704 Gravity Battery, Complete .. . . . ... . .. . 
2705 1 Battery Chute with Elevator a nd Lock , Complete 
2706 Cover for 2703 .. . ... . ..... . . . 
2707 H a ndle for 1312 . 
2708

1

6" x 8" Glass J ar for 2704. . . . . . . . . . . . . . I' .... .. . 
2709 Copper , with connecting wire for 2704. . : .. : .: .: .: '.' .: ' . . : .: '. : .. .. ........ ' .. ' 
2710 Four Pound Zinc for 2704 .......... . 
2711 Wood work for 1312 . . . . . . . . . . . . . . . . . . . . . .. ' 1' ... . 
2712 1 Chute for 2705 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " .. . . 
2714 1 Connector for 'Wire ~'erminal of 2709 . . .... . ... . . , . . . . . . .. . ... . 
3091 Frost Board for 270.:> .. ' ...... . .. . . ... . ....... . . . . . . . . . 
3092 Thumb Screw for 2710 or 2714 . . ...................... .... . . . 

... ....... .. .. . '.: ' 
. , " , -' . . 

PAGE 137 . 

.2707 H a nd le 2707 wi th its l1ut~, not u ,ed. 

.. .. I 

.,' 

. . . " 

. . . . . I 
..... , . . . . 
.. . . . .. . . 
. . . .. . . . . , 

::: ::: : : 1 

~ - - --- - - - - - ---
Order by Section and Number 
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WIRE, STAKES AND TRUNKING .· 

2059 

915 

. ./ 

898 

Z747 
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Order 
No. 

WIRE, STAKES AND TRUNKING 

LIST OF SIZES 

139 

I 
0139 No. 6 B. & S. Copper Wire) ---1- - - . - -, 
01tO No.8; B. & S. Copper Wire I With Braided, .Rubber Covered In-: 
out No. 10, B. & S. Copper Wire {sulation for use in Trunking. Spec-I 
OH2 No. 12. B. & S. Copper Wire I ify number of feet required. 'I 

OH3 No. 14, B. & S. Copper Wire J 
01H No. 6, B. & S. Copper Wire) i 
OU5 No. R, B. & S Copper Wire l With "Weatherproof" Insulation" 1 
OHG No. 10, B. & S Copper Wire I Specify number of feet required. 
0147 No 12. 13 & S Copper Wire J 

897 Trullkmg, 3" x 4", ,.vith Lid 1/1 x '1", groove 1 ~/I x 2". . ......... I" " "" 
898 Trunking, 2/1 x 3/1, with lid 1/1 x 3/1, groove 1/1 x 1/1.. . ..... . . . . . . 
915 Stakes, diameter 4/1, length 3'. . . . . . . . ...... . ..... . .. . . .. '1' . . . ' . . . 

2057 Trunking, 4/1 x 6/1, with lid I t" x 6/1, grooves 2i /l x 2Jt" and t/l x i/l .. .... .. . 
2058 Trunking, 3/1 x 4/1 , with lid I" x 4", grooves 2" x 1 ~" and ~"x t" ........ . 
2059 Trunking, 2" x 3Y', with lid I" x 3", grooves I" x I" and t/l x t" .... 1 . .. . 

"T,UUkiUg, f"' W nnd PUl~, It" x ,f", groove 
1

" x," • • • • • .. • • • t ' • 
:::: :: :::l ::: 

I . . • •• . • . • . •••••• .. . • ••. ...• • ' I" 

::::1: ::: ::::::: ::: :: .::: :: 
. . . . . [ . . ' . 
.. . . , " 

:: I · ... .. " ,,· 

. :1 ... ··.·.· .·: : : :: 

. . . . . I 

Order by Section and Number 

. . . . . . 1 . 

: '1:: ' : .. . . 



140 SECTlON 3-!-
POWER APPARATUS 

The most common means of providing power for the operation of the 
Taylor system is through the medium of a storage battery, a generator 
and a gasoline engine although, where commercial current of suitable voltage 
is available, an electric motor is often substituted for the gasoline engine, or 
the switch board is arranged so as to permit the battery being charged direct 
from the commercial circuit without the employment of motor and generator. 

One hundred and ten volts being required for the operation of switches 
and signals, fifty-five cells of storage battery of a suitable capacity (as de
termined by a careful estimate of the number of train and switch movements, 
within the limits of the plant, during 24 hours) are provided,it being the inten
tion to employ cells of sufficient ampere hour capacity to make it unnecessary 
to charge them -oftener than once in from five to seven days. As the cost of 
generating sufficient current , with a gasoline engine and generator to fully 
charge the storage battery , will vary from less than twenty cents in the case of 
the smaller capacity cells to not over sixty cents for the largest sizes employed, 
it will be seen that the annual cost for the power require d to operate a Taylor 
plant of even the largest size is sllch an insignificant item as to be almost elim
inated from any calculations as to the cost of maintenance and this can be saiel 
of no other power system of interlocking. 

Another ~a1uablefeature in connection with the usc of electric power for 
t he operation of switches and signals is the possibility it affords of lighting the 
signals as well as the tower electrically and this, in addition to being a great 
improvement over the ordinary oil lighting, will be a source of economy, es
pecially where there are enough lamps to make the services of a lamp man 
necessary if oil were used. 

The required number of lamps can be lighted from the generator with 
which the storage battery is charged and the switch board arranged to permit 
the use of the storage battery for this purpose in case of a temporary breakdown. 

GENERA TORS. 

On pages 145 and 146 are illustrated the one and two kilowatt (K.W) 
generators, manufactured by this company. They are designed with .special 
reference t~ the extraordinary duty required of them, which is: 1st, that they 
shall have sufficient range in voltage to light l10 volt lamps and also to fully 
charge the batteries which sometimes take as high as 150 volts (including the 
drop in the charging wires) and 2nd, that notwithstanding this comparatively 
great range in voltage they shall, when lighting the lamps and when driven by. 
a gasoline engine, give a reasonably steady voltage, shall not overheat when 
operating at 150 volts, shall be practically sparkless under all full load condi
tions and shall not spark injuriously in case full load should accidentally be 
thrown off at a time when they are delivering 150 volts. 
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POWER APPARATUS 

Some of the details in construction are as follows: The machines are 
shunt wound and run at a speed of 1400 revolutions per minute. They are 
provided with a convenient means for adjusting the belt tension and have self
oiling bearings and carbon brushes. The brush holder mechanism is shown at 
2349 and 2350, section 36. The armature is ventilated and provided with 
form wound coils individually insulated. The commutator segments are made 
of the best hard drawn copper, insulated with mica throughout, assembled 
under heavy pressure and baked at a high temperature, thus insuring dura
bility and smooth running qualities. Both field terminals and both armature 
t erminals are brought to separate binding posts so that the generators may be 
run in either direction by a simple change of t he outside connections. 

The machine as a whole is graceful in appearance, highly fini shed and 
before shipment is t horoughly tested. 

On page 142 is a reduced copy of the instruction card furn ished with 
each machine. 

SWITCH BOARDS. 

Switch boards of the general design, illustrated in section 37, are manu
factured by this company and furnished as required. The exact combination of 
instruments, switches, etc., is subject t.o considerable variation depending upon 
the number of generators and batteries to be employed , upon whether 
or not electric lighting is required and whether or not a commercial light
ing or power ci rcuit is to 'be provided for lighting or as a reserve. Full 
information on all these points must be received before the board can be de
signed. 

The boards are made high and narnnv so they may be placed between the 
windows in t he upper story of the tower, if desired, without obstructing the 
view. Where more instruments are required than one board will accommodate, 
two are furnished, which if convenience req uires, may be located at a distance 
from each other. 

The board (2171 seetion 37) is a form frequently furni shed and is designed 
for one battery, one generator and no lighting. At the top is the voltmeter 
and below it, the ammeter. The ammeter is connected permanently in series 
with t he battery and indicates whether it is discharging or being charged. It 
may be well to add here that an ammeter indicates, to a large extent, the work
ing condition of t he various switches and signals, and as such is most valuable 
and should be in full view of the leverman. Between the two instruments are 
two 16 C. P. lamps which normally glow faintly. ' If a ground occurs, one lamp 
will burn brighter than the other, thus indicating its presence and whether it is 
on the positive or negative side of the system. Below the ammeter is a switch 
arranged to throw the voltmeter on either battery or generator. On either 
side of this switch are the battery and generator fuses. Below the switch is 
an underload circuit breaker which is connected in series" ith generator and 

j 
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POWER APPARATUS 

READ eAREFULL Y. 
INSTRUCTIONS FOR OPERATING GENERATORS. 

flC.1 INT[ANAl CON N( CTlDNS 
TWO ORU5Hl 5 

fi G 2 

INT( RNAL CONNrC TION:i 

f1G .3 

R QTlIHO N R,(,Ml ~,,"D 
o .... o~ , t .. ~ .... O'" 

rtf" 
: ~ : 

CONNlt l ,Of'O:'OUT:;"O( Of lOr .. 

fIG . 4, 

FOLLOW ,INSTRUCTIONS IN THE ORDER GIVEN. 
1. USE PROPER BRUSHES AND SEE THAT 

THEY ARE CAREFULLY FITTED TO 
COMMUTATOR, as described below. 

Thorough tests ha n proven that brushes of the 
g rade shipped with the machines a.e" DEST A OAPTED to the 
work and other brushes arc liab le to cause trouble NEYER 
use switch m o tor brus hes o r those containing w ire 1{auzc. 

Fit brush es to co mmutator by drawing No. 0 , sand. 
paper under them , smooth s iqe t o the commutator (as 
shown in Fig. 1), the brushes to bear on the sandpaper 
o nly \",hen it is being drawn ill the direct ion in which the 
su rface of the commutator will run when the machine 
is in operation. 

Befvre closing- circu it to battery, run the Generator 
light for a time until the brushes are seen (by removal a nd 
examination) t o ha ve a reaso nably good bearing l"urface. 

All machines are shipped with brushes adjusted for Jeft 
hand ro tation Jas shown by arrows in Figs. 2 and 3). If 
machine is t o be run in oppos ite direction or new brushes 
are to be fi tted. proceed as descri bed above. 

2. OIL AND ADJUST, as described below. 

Fill hearings with o il just so they will not r un over; 
start generator run ning (with out closing circui t t o battery) 
seeing t hat the o il rings a re working properly and t hat the 
machin e is so lined up· t hat the belt runs centra l and so 
t hat the a rma ture plays freely back and forth between its 
bearings. Keep belt as loose as possible. Change o il 
occasion~ 11)". 

3 . SEE THAT SPEED IS CORRECT, as described 
below. 

A t no load, it shou ld be s lightly high so tha t at full 
load it w ill come: down to within 2% of that marketJ o n the 
name plate. 

4 . START, as described below. 

Sec that a ll connections a re made as show n in Figs. 2 , 
3,4 or 5 

fI,'lo ve the brush-shifter until handle stands vertica l. 
,Raise brushes from contact with commu tator and then 

I close the batter." Circuit throug h the generato r Il e1ds for a 
few sC('onds a nd then open it. ' 

Cut Rheost ~lt n:"sistance a ll "in ··; replace the brt1she~ 
and 'then cut ·;out" resistance un til vo~tage is a littlt 
h igher than that of the battery . 

BE CERTA I :.I t illit the Generator \"oltage is in such re
lation to that or the battery that the cunent will flow in 
at the pos i ti,,~ pole of t he battery. 

5 . ADJUST BRUSHES FOR SPARKING, as 
described below. 

With the machine running as in 4, close the circuit to 
the battery and regu late Rheostat unti l fu ll current, as 
l'larked on t ht: na me-plate, is fl owing. Rock brushes 
fo r\Vard or backward until ~parking between brushes 
and comm utato r cea~cs and !;o that injurious !'parking 
w ill no t result w hen the load is thrown off a nd the 
Hheostat is all cut out, the mach ine thereb)' generating 
m axi lllulll vo lt age. Lock and leav'c brushes in this posi
tion. 

6. SHUT DOWN, as described below. 

In shutting down , lower the vo ltage by means of t he 
Rheostat until the circuit brea ker on the switch- board 
opens o f itself and t hen stop the eng ine. If no circuit 
b reaker is provided. wai t until the Current is at zero before 
opening t he switch to the battery . 

Never open the circuit with full current on. 

7 . DO NOT USE LUBRICANTS TOO FREELY 
ON COMMUTATOR. 
The free use of lubricants on the commutator is not 

recommended. 
If at any time the brushes become dry and noisy , boil 

them five hours in vaseline, w ipe dry and r eplace. refi tting 
by the use of sand paper a.s d escribed in section 1, if neces
sary. Wipe commutator occasi onally with a clean rag 
until the excess yaseline has disappeared . The commutat or 
should a ssume a dark brown glossy a ppearance if p roper 
brushes a re used and kept from spark ing, and if the 
capacity of the mach ine as indicated on the name plate 
is not exceeded. 

T A YLOR SIGNAL COMPANY 
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battery and automatically opens and prevents battery current flowing back 
through the generator if for any reason the engine should stop unawares. Be
low the circuit breaker is the rheostat for controlling the charging current. A 
side view of the board is shown which indicates the method of support. 

Board 2268 (section 27) is shown for illustration only. It is one of two 
boards for controlling one generator, two batteries, the interlocker, the electric 
signal lights and a commercial lighting circuit. (The board upon which is 
mounted the instruments, circuit breaker and rheostat is not shown). At the 
top is located the ground det ecting lamps, two for the lighting circuit and two 
for the regular power circuit. Directly underneath are six switches by which 
the various required combinations of circuits are set up. The three vertical 
switches control t he lighting circuits and the three pairs of fuses protect t he 
two batteries and the commercial lighting circuit. 

The various instruments, switches, etc., are shown in detail section 37 and 
by reference to the corresponding lists of parts, t he function of each may be 
learned, 
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ENOINES AND BATTERIES 

Storage batteries and gasoline or gas engines of any desired make are 
furnished to suit the preference of the purchaser, and the following table 
shows the size of generator and engine which it is recommended should 
be used with storage batteries of the various capacities most frequently em
ployed in this class of work. 
STORAGE BATTERY. TAYLOR G ENERATOR. 

30 A. H. Capacity 1 Kilowatt 
40 " " 1 " 
60 " " 1 " 
80 " " 2 " 

100 " " 2 " 
120 " " 2 " 
150 " " 2! " 

GASOLINE OR GAS ENGINE. 

2 H . P. 
2 " 
2 " 
4 " 
4 " 
4 " 
5 " 

In ordering, specify make of battery or engme desired. 
---

Order I 
No . 

. . . . · 1 

: : : :: I I ' . . . I' . 
. 1. 

.. .... . ... . . . . . . . . . ... .. . . . . ...... .. ' 1: 

.... / . . . . 

.... .. . . 

.... . .. . 

I 
.. . . " ,'" 

._ ...... _ .... '-'" '-' " '-'" ._ ....... .. ' -~ -" .... '~"I~" " 

Order by Section a nd Number 
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GENERATORS 

2102 

2840 

1991 

2135 

T W O KILO-WATT GENER AT OR 
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GENERATORS 
---- ---

2.262 

ONE K ILO-WATT GENERATOR 
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Order 
No. 

POWER APPARATUS 

GEN ERATORS 

027 I(ey for 2776. . . . . . . . . . . .. ..... ... ... . . . ... . 
028 Key for Pulleys. . . . . . . . . 
072 Washer for 092 . .. ............ . .. . . . . . .. . . 
079 Bibb Cock for Oil Wells. . . ....... ... ... .. . . . . 
082 Lag Screw, Generator to floor .............. . 
092 Bolt with Nut, holding Generators to Bases . ...... . ...... . 

0105 Leather Belt, 21" single ply, for Generators 2135 or 2262; 
length ....... ....... ..... . 

506 Washer for 2098 or 2099. . . . . . . . . 
528 Nut for 2598. . . . . . . . . . . . . ... . .... . . .. . . .. . 
845 Base for 2598. ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 
846 Thumb Nut for 2598 . . . . .. . . .. . 
847 Lock Nut for 2598. . . . . . . . . . . . . . . . . . ...... . . .. . 
879 Screw for 2598. . . . . . . . . . . . . .... . . . . . . ... . . ... . 

1061 Screw for 2349 or 2350. . . ..... . . 
1156 Nut for 2776.. . . . .... . . . . . . . .. . . . . 
1407 Terminal for 2349 or 2350. . . . . . ..... . . 
1547 Arm for 2098 or 2099. . . . . . . . . . ....... . . . . 
1553 Pin for 2098 or 2099. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 
1581 Spring for 2098 or 2099 . . ... ...... . . . . 
1834 Insulating Washer for 2598 . . 
1893 Terminal for 2349 or 2350. . . . . . . . ... . . ... . .. .... . . . 
1991 Back Bearing Bracket for 2135 or 2262 ........ . . . ........ . . . . . . 
1992 Front Bearing Bracket for 2135 or 2262. 
2031. Base for 2135. . . . . . . . . . . . ....... ... . . ... . . . .... . .. . . 
2036 Bushing for 2778 ........... . . . .. ... . . . . . . . .. . 
2047 Brush Holder for 2098. . . . . . . . . . . .. . .. . . . . . 
20t8 Brush Holder for 2099 ..... ... ............. ... . . ...... . . 
~0~9 Arm, supporting Brush Holders, for 2350.. . ... . . . . . . . 
20..,0 I Cover for 011 Wells ...................... .. .. .. . . . . . .. . 
2068 Screw holding 2777 or 2778 to Brackets .... . . .. .. . . . . . . . . . .... . 
2069 Oil Ring for 2777 or 2778. . . . .... ... . . . 
2076 Handle for 2349 or 2350 . . . 
2094 Insulator for 2098 or 2099. .. 
2098 Brush Holder, Right H and, complete for 2349 or 2350 ........ . . . . 
2099 Brush Holder, L eft Hand, complete for 2349 or 2350 .. 
2102 E ye Bolt fo r 2135 or 2262. 
2103 Pin for 2050 

::':'1: ':' :::: .:::: ::: .:::.:. :.:::::. :.:.: ::::::: ::: :: :: :. :::::: :. 
Order by Section and Number 

147 
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Order 1 

No 1 

i 1----

POWER APPARATUS 

GENERATORS 

2116 'I Screw for 2776.. . ... . . .. . . .. . .... . . 
2117 . Hand Wheel for 2776. . . . . . . . . . ... .. . . 
2118 Washer for 2776. . ........ . . . . . . .. . . ........ . 
2119 Base for 2262. . .. . . . . . . . . . . 

SECTION 36. 

2135 Two Kilo IVatt Generator, Complete. . . . . . . .. . . . . . . .. . . . . 
2137 Arm supporting Brush Holders for 2349 .. .... . . . . . . . .. .. ..... . J. 
2262 One Kilo Watt Generator, Complete. . . . . . . . . .. .. . . . ..... . . j . 
2345 Armatme, Complete, for 2262. . . . . . . . . . . . . . . .. . ... . 
2346 [ Armature, Complete, for 2135 .... . ................. . 
2349 Brush Holders with Arm, Complete, for Generator 2262. 
2350 Brush Holders with Arm, Complete, for Generator 2135. . ... ... . 
2353 Shunt Field Coil for 2262 .................................... . 
2354 1 Shunt Field Coil for 2135. . . ... . . . .. . . ..... . . . ... . .. . 

~i~~ I fn~~I~~fn~0~~~~r~gf~~20980'r 2099: . : : : : : : : : : : : : : : : : : .. . . . . . . 
2400 Washer for 2521 .. ' .. ....... . . . ...... . ... . 
2402 Guide for 2777 or 2778. . . . . . . . . . . . . . . . . . . ... . . . . . . 
2417 Carbon Brush for 2349 or 2350 ....... . . . 
2489 Screw for 2098 or 2099. . . . . . . . . . . . ..... . 
2518 Screw for 2349 or 2350 
2519

1 

Screw for 2777 or 2778 . . 
2521 Cap Screw, holding Magnet Cores for 2135 or 2262 
2595

1 

Insulating Strip for Binding Posts 
2596 Insulating Bushmg for 2598 . . .. 
2598 1 Bindmg Post, Complete, for Generators 2135 or 2262 
2612 Insulating Washer for 2598 
2772 Lead IVire, long, with Terminals for 2350 
2773 i Lead IVire, short, with Terminals for 2350 . . . . . . . . . . . . . . .. .. 
2774 , Lead IVire, long, with T erminals for 2349 .. . 
2775 1 Lead Wire, short, with Terminals for 2349 ...... . 
2776 ' Belt Tightening Screw, Complete, for 2135 or 2262 . 
2777 i Bushing complete for Bearing Bracket 1991 .. ..... . 
277,8 Bushing complete for Bearing Bracket 1992 . 
2818 1 Cap Screw holding Brackets 1991 or 1992 . .. 
2840 Pulley, 7" diameter, 3" face, for 2135 or 2262 . 
2841 Set Screw for Pulley 2840 . . 
2904 , Handle with Screw 2349 or 2350 '. . . . . 

-:' J :: 
' 1' .' 

2345 
2489 
252J 

PAGE 148'" 

Superseded by Armature 4353. 
Superseded by Screw 4579. 
Super~eded by Screw 4514. 

' 1' .' . ... . .. . . . . . . . 

:: I:': :: :::::::: :.:. 
' 1 .'. 

::: :: I· .:. 
Order by Section and Number 

I · .-1- .. 
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-=-:==------- - ----- . 

GENERATOR PARTS 

Z774 

2076} 
2904 

:"" 1061 

2349 

Z7TS 

2402 ' i---2068 i ~~~~~ 

~519~ "'€)"" .. ...... ~ 
2368 . , " t~J, .. _ '_ . 2036 

- - .- - - _ . ---
2069 2069 -

::: : .- --." ... -. -.-.::- . . - .-:---'--:.:' ::~ -=- :: : 

2777 2778 

028 

1547~581 Z094 
1553- C ,:::' • ...' 506 
2048 , ,-- , Z489 

~mo 

2099 

2098 

J:~ 0 846 
/ 845 

1834 
2612 
2596 .. 'Oji-=::I: 

0105 2598 

2776 

[)\l1IllIIlIm 
2841 

Q, \\\\\\\\\\\\\\\ 
2521 

[]=JnuQ' 
092 

2818 082 

D 
2417 

0 

0 

0 

0 
2595 

@ 
2400 

@ 
072 
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Order 
No. 

I 
I 

I 
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SWITCH BOARDS 

0000 
0 

C~~c~J - -

~: 

ce: 
cC ': 
cC: 
~: U4,o U 
~: 

* 
I. I I I I I 

2268 2171 
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No. SWITCH BOARDS 

------------------
Order I 

064

1 

Lag Screw, Brackets 2175 to wall .................. . . .... . . .. . 
069 Washer for 2912 and 2913 .............................. . .. . 
070 Washer fo r 0101 . . . . . . . . . .. 

0101 Bolts Holding Switch Boards to Angle Iron Braces 
0102 Bolts holding S witch Boards to Brackets 2175 . 
0104 R heostat for 1 K W. or 2 K W. Generator. . ..... 
0107

1 

La'np B racket. . . 
0108 Volt Meter, 0-150 Volt Scale 
0109 Lamp, 16 C. P., no Volts . . . . . . . . 
0110 Ammeter with" 0-25 " Ampere Scale 
0111 1 Ammeter with" 0-50" Ampere Scale. 
0112 Ammeter with" 15-0-35 "Ampere Scale as shown , for indicating both 

<.>harge and discharge. . .............. . 
506 Washer for 2070 . . . . . . .. . ....... . 
5281 Nut for 20.70, a lso 1894 an d others .......... ... . . . 
740 N ut for 2912,2913, also 1984 and others ....... . . ... .. . . .. . . 
975 ' Washer for 2911,2070, a lso 1984 and others. 

1245 Pin for 1981, uspd with Washer 1987. 
1407 Wire Terminal for til Screw. . .. ... .. . . ... .. . 
1408 Wire T erminal for r'Sc rew. 
1418 Stud for 2070 . . . .. 

. . . I . 

1981 1 Voltmeter Switch, Sin gle Pole, Two Circuit 

SECTIOK 37 

:::: ::l ::: 

1982 Voltmeter i:-lwitch , Sing le Pole, Three Cirl uit 
1983 / Voltmeter Switch , Double Pole, Two Circuit .. .... . . . . . ... ···· 1 ... T " 
1984 Voltmeter Switch, Doubl e Pole, Three Circuit . ••.•• •• : : : : . : : : : :: .::: :.:. :. : : 
1987 Washer for 1981, used with Spring 200.j . .. . I: : : : : . 
1988 Contact for 1984 and others, 2800 except€ d . . . . . . . . . . . . . . . . . . . . . : : 1 : : : 
1989 Contact, Insulating, for 1984 and others ... .. .. . ... . ........... . 
1991 Washer for 1984 and others . . 
1995 Screw for 1984 a nd others .... .. . . . . . .. . ... . . . . . . . .... . 
1996 L ever for 1984 a nd others. 
1997 Stop for 1984 and others ..... . . . . . . .. . 
1998 Stud for 1984 and others. 
1999 Handle for 1984 and others .... ' ................... . ..... ... .. . 
2000 r.rORR Rar for 1984 and others. . . ... . . . . . . 

PAGE 152. 

2070 In ordering specify coils a~ follows: 
For 10 ampere underload breakers order two coils 

2078. 
For 1" a m]Jt;re underloar1 br"akers order two coils 

4t 2827. 
For 20 ampere underload breaket·s order two coi1s 

4869. 
For 10 a mpered itferent ia l brea l,ers order one coi l 

2078 a nd 1 coil 3211. 
Fo r 1 5 a.mpere rliffaenti a l breakers order o ne coi1 

2 327 and o ne coi l 321i. 
For 20 ilmpere diff~,'enti a1 breakers order one coi l 

48 69 a nd one coi1 32 11. 
NOTE:- The "underload" circuit breakers open 

b efore the current reaches zero. 
The "different ia l" circuit breakers open only 
after the current passes zero and st a rts to 
reverse. 

2086 Superseded by Spring 3276. 
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2886 
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SWITCH BOARD PARTS 

2906 

2905 

2078 

~ ~ ~ 
2289 2887 

l~ 
1982 

- 2455 

I 
i~f..--,-;=--'---T1 

I 
. ~~--~~ .. ~~~--~~/ 

1994l 1988"'i 1989 
2433 

1998 1995 975 

528 740 

1984 

153 
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________ ~S~W:IT~C~H~ IBlOOA -RD PARTS 

o 

[@) 
~ 

1408 ~ 1407 

g -OI07 

SECTION 37 

1834 97 ~W7 

2911 
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SWITCH BOARDS 

------------------ ---------------------------------- -----

2171 Switch Board complete for one Generator, one Battery, no Lighting .. . 
2175 B rackets supporting Switch Boards 2171 and others. . . .... .. . 
2217 Nut for 2911,1984 and others ................... . 
2259 Fuse, 10, 15, 20, 25 or 30 Ampere as specified" .. .. . . .. ... . . . 
2260 Fuse, 40, 50 or 60 Ampere as specified .................. . . . . 
2268 Switch Board, Special, for illustration only. . .. .. . .. . 
2288 Knife Switch, 25 Ampere, Double Pole, Double Throw .... . 
2289 Knife Switch, 25 Ampere, Single Pole, Single Throw with Fuse ..... 
2290 Knife Switch, 25 Ampere, Double Pole, Double Throw with Extra. 

Contact at Hinge. " ........ . 
2385 Knife Switch, 25 Ampere, Single Pole, Double Throw .... . . . . . .. . 
2430 Screw for 1981 or 1982. . . . . . . . . . " ... ... .. . .... . . 
2432 Screw for 1983, 1984 or 2800. . . . . . . . . .. . . . . . . . . 
2433 Screw for 1984, 2070 and others ..... " . . . . " . . . . . .... . . . .. . ... . 
2454 Screw for 2070. . . .... . . . . . .. . .. . . . .. . 
2455 Screw for 2070. . " . " . . . . . . . . . . . . 
2588 Screw for 1984 and others" ......... . . . . . . . . . . .. .. . . . . . . . . . . . 
2781 Auxiliary Contact Spring for 2070. . . .. . . . . . . . • . . . . . . . . . . .. 
2782 Contact Spring for 20~0" ........... . . . . . . . . . " . . ... . . .... . .. . 
2800 Ammeter Pole Changer .. . .. .. . . . . . . . ... . . . . . . . . . . . ... . . . . 
2802 Contact Spring for 2800" 
2824 Contact for 2800 ....... . . ... .. . ... . . . . . ..... .... . . .. . . ' " . . 
2830 Screw for 2912. . . . ... . .. . . " 
2831 Screw for 2913 ........ " ....... . . 
2834 Screw for 2911 . . . . . . . . . . . . . . ..... ... .......... .. .. . 
2886 Knife Switch, 25 Ampere, Double Pole, Single Throw ........ . . 
2887 Knife Switch, 25 Ampere, Double Pole, Single Throw with Fuse. " . . ... . .. . 
2900 Carbon Contact with Holder for 2070 ... .. ... . 
2904 Handle with Screw for 2070 ... ... " ... " ....... . . . . .. . . . . . . . . . .. ..... . . 
2905 Fuse Post, 25 Ampere .. : . ......... . . .......... . ..... . " . . . . 
2906 Fuse Post, 50 Ampere. . . . . . . . . . . . .. .... . .... . . . . .. . .. . 
2909 Contact Block with Springs complete for 2070. 
2911 Screw with Nut and Washer, Lamp Socket to Board. 
2912 Screw with Nut and Washer, Instruments to BoaTd ... . . . . . . . 

2913 C~ wiLh N ,,""d W Mhoc, Rhe"et.t ~ Ho"d . . . • . • • • • • • • • • . . : • : . : 

PAGE 155. 

2588 Superseded b y Sel"ew :;827. 

-~-~ . . .. I ... ... ... . ...... . . . .... . .. . . . ........... .. .... -'.-.-.-.-.-.-.-. -.-.-. -.'-. -.-. -.-.-.-.~.----... 'I' ...... ... ......... ...... . ... ... ......... ... ......... . 
. . . . . . . .. : .... . . .. . . . . . .. .. . . ... . ... . . . ....... . . . ... . . ... . . . 

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

Order by Section and Number 
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TOWERS 

On t he opposite page is an illustration of our standard towel' which 
IS furnished of any desired size and with either inside of outside stairway. 

For a plant of moderate size it is customary to place the generator 
and gasoline engine on suitable foundations, and the storage battery J 

in a convenient cupboard, provided with ventilating pipes, in the lower 
story of the tower, but where, for any reason, it is deemed preferable, a 
separate one-story power house for the engme and generator is provided 
in close proximity to the tower. 

Below is given a list of the various sizes of towers most commonly 
used but, should any intermediate size be required, the inside dimensions 
may be determined by multiplying the number of spaces in t.he interlock
ing machine by two inches and adding five feet for clearance between the 
walls and ends of machine. All towers are 12 feet wide inside. 

Order I 

No. I LIST OF PARTS. 

695 
3178 
3179 
3180 
3181 
3182 

12 feet long for machines of from 8 to 40 spaces ....... . . . . 

764 

j
15 
17 
19 
22 
27 
30 

.. .. · 1· .. . . 

.. .. ·1·· .. . 

..... .. . ,', 

. .. .. .... " 

it a" " " "44 

" 
" 64 
" 76 
" 88 
" 108 
" 136 

u 60 " 
" 72 
" 84 
" 104 
" 132 
" 152 

···· · 1· · · .- . ... . .. .. .. . ... ... . . .. .. . 

Order by Section and Number 

. . . .. .. ·1··· 
. I . . 

... .. . ·1···· .. . . . -. ..... . 
. . ... . . .. . . . 
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BOLTS, SCREWS, ETC. 

The following is a list of commercial 'bolts, cotter pins, lag screws, screws 
and rivets. In giving dimensions the diamet er or number is given first , the 
number of threads per inch next (when required) , and lastly, t he length . 

. The following abbreviations have been used: bI'. (brass); hd. (head) ; 
mch. (machine) ; pt. (point) ; C. S. (countersunk) ; hdls. (headless) ; rd. (round ) ; 
fiL (fillister); hex. (hexagon); sq. (square) . 

BOL T5 AND NUTS 

°N~er l N AME 

0
9
1
--------

_ Sq. hd. mch. }-20xl 
03 1 

" " t-20xl t 
04i }-20xI l 
06 " i -16xl 
07 1 P6xl} 
08 i i -16x2 

010' !-13xH 
0111 " < ! -13x2 
012 ' 3 .1 

013
' !-I x22' 

1 
" " ! -1 3x6 

014 ! -13x6! 
0151 ! -13x7 
016 ' ! -1 3x7t 
017' ! -1 3x8 
0181 i -llx4 
019' ~ 
02

n_.' g--llx4! 
" :}-IOx6 

023 1 :}- IOx6! 
0241 f -IOx2t 
0771 !-13xl t 
086' " " i -llx l2 
092' ; '13x2t, hex . nu t 
0981 ! -13x3i 

01011 H ex. hd. ~?h . -f'~ -1 8x l t 
0102, f.Tx l 
0117! Sq. hd: ineh. .z-13x9 
0118 '1 """ t -13x12 
0119 " " ! -1 3x14 
0120 Carriage ix2~ 
0127 Sq. hd. mch. ~-llx2t, hex. nu t 
0128 C. 1::3. h el. mell . i -10x l !, sq. nut 
0131 Sq. hd. meh. f- IOx l 3 
0134 """ t-20xt 
0135 i -llx9 
0149 i -llx2! 
0151 i -l0xIO 
0152 1·-IOx20 
0153 t -IOx 14t 

PAGE 158. 

SECTION 

22, 23, 26, 28 . 
22. 
22. : . 

'I i~'. 24~ 26,:n ::. 
26 .. ..... . .. . 

1

23, 26, 29, 15, 21 
4, 22, 25, 18 .. .. 
,4, 25 .. ...... . . 
,25 . .. ..... . .. . 
'25 .. 
25 .. 
25 . . 
,22 . . . 
:24 . . 
,22 . . 
118 . . 
24 . . 
'24 . .. . . ... . . . . . 
22. . . . . . . . 
24 . . 
,36 . . 
122 . .. 
37 .. 
'37. 
25 . 
25 .. 
,25, 21 
21. . 
,18 . . . . . . . . . . . . . . 
28 . ... . . . . . . . . 
21 . ... . . . . . . . . 
28 . . . . . . . . . . . . 
24 . . 

1 4 . 
21. . 
21. . 
21 . . . .... . .. . . 

I 

OJ28 Should be secti on 18 inst·.ead ofseetion 2H. 

Order by Section a nd Number 

· .1. 

.. :T 
' 1' 

.. .... ·1 .. · 
. .. 1 . 

· . , . . . . 
. 1 

1 

. . . ... . . . . 
I . . 

: 1' :" . 
. . . . . . 
· . , . . . 

, 
! ' . 
: I: ••• 
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Order 
No . 

NAM E 

OS4 Sq. hd. cap 
094 Flat hd. wood 
095

1 " " " 0122 Rd. hd. br. wood 
422 Sq. hd. rd . pt. set 
982 Sq. hd. cap 

110li "" " 
1410 Rd. hd. mch. 
.- .... _1 " " 

i-16x1~ 
10xIt 
12x1~ 
6xi 
"6-18x~ 
i -16x1i 
'h -18x1 
12-28x1~ 

SCREWS 

25 . . 
16 . . 
16 .. . 

SECTION 

l4 . . ..... . . . .. . . ...... . 
11. 

1

28. 
4 .. 
24. 2R 

1 . ...... ·1··· ·· · ·· 
. . ·1 · · · · . 

. . .. . .. ... . · 1··· · · · · · . 

PAGE 159. 

2427 Should be 8-32 x '}i6-in . 

- - 2434 " " 1Q-32x} 24 . . ... . . . . . . 

159 

--~trrr------"1'6~5'1"22~Xi;;------r1 ""'2i'):(8",:i3""1~ . . . . . . . . . 1 

2435 " " 1Q-32xi 25 . . . . . . . . . . . . . .. . . . . .. . .. . 
2436 F lat hd. br. 1Q-32xi 7 . . . . . .. . . . 
2137 C. S. hd. mch. 1Q-32x~ 31 .. 
2438 Rd. hd. br. meh. 1Q-32x~ 31 .. 
24'11 Rd. hd. mch. 12-28xk 28 . . 
2446 Rd. pt. set }-20xi 25 .. ...... . ........ . . . 
2447 Sq. hd. cap }-20xk 29 .. 
21571 """ ih-18xt 25, 13. . . ... . . . . 
2459

1 
Sq. hd. cup pt. set f ii-18x1} 11 ' .. .... . . ... .. .... . . 

2460, Sq. hd. rd. pt. set fir -18x1} 24 .. 
2461 j Sq. hd . eap f,,-18x1~ 10 . . 
24621 Flat hd. mch. i',,-18x1 ~ 4 .. 
2467 Cup pt. sq .hd. set i-16x~ 26 .. 
2468

1 

Rd. pt. sq. hd. set i-16xi 25. . . . . . ..... . . 
2469 Sq .. hd. cap i -16x1 26, 28. . . . .... . 
2470 Rd. pt. hdls. set ~-16x* 11 . 
24711 Sq. he!. cap ' i -16x1 10, 28 
24i4, Fi l. he! . mch. ;~-1 6x1~ 4 . 
2476 Sq. hd. cap i-16x2! 10. 
24781 " " " !-13xi 22 . . . . .. . .. . .. . . . .. . 
2479 " " " {-1 3x1 13 . . . . .. . . .. . . . . . . . . 
2480 F lat he! . mch. f-13x1 28 .. 

. . . .. . . . , . . 

. . ..... . . . 

. . ...... . . 

248.2 Rd. pt. set ~- 1 3x1 ~ 24 .. 
2483 Sq. hd. cap i -lQx2! 12. 
2484 ' "" i -lOx2i 11 .. 
2485 " " i-10x3} 12 .. 
2486 Rd. hd. mch. -[,,,-18x1} 25. . . . . . . . . . . . ... . . . 
2524 Sq . he!. cap ilr-18x1 10 .. 
25a2 Rd. hd. mch. 6-32x'~ 25 . . 
2553 Rd . he!. br. mch . 8-32x1 5 . . 
2556 Re!. hd. meh. 12-24xi 25 . . 
2588 Rd. hd. br. mch. 8-32x}, 37 ... . .. . . . . ... ..... . . 
2784 Rd. hd. mch. 1Q-32;:t 11 .. 
28181 H ex. hd. cap ! -1 3x1! 36 .. . . . .. . . ... . .. . . . . . 
28341 Rd. he!. br. mch. 8. -32x1! 37. 
2841 Sq. hd . cup . pt. set "-16x l 36 . . . 
2878 H ex. hd. cap f,, -18x1! 29 .. . 

• 2890 """ %-llx2} 10... . . .. .. . .. . . .. . 
2891 H ex. hd. cap i-11 x l ~ 10.. . . . . .. . . . .. . . 
2999 Rd. hd. br. mch. 6-32x·~ 14 . . 
3044 Rd. hd. m ch. 10-32x1 14 .... . . . . . .. . . . . . . . . . 
3057 Sq. hd. rd .pt. set i -16x1t 14 . . . ... ... . . . 
3089

1 
Fla t hd. br. meh. 10-32x~ 14 . . . .... . .. . . . 

--------------~------------------~--------

Order by Section and Number 
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Orderi 
No. NAME 

S ECTION 39 
COTTER PINS 

SECTION 
_ _ 1 _______________________ _ ____ _ 

034 Cotter Pin 
035 " " 
036 
038 
039 
040

1 
041 
042 
043 
044 
045 
046 
0-!7 
048 
0-!9

1 050 
088 

13, 16, 28, 25, 24. ... .. .. .I. 
5, 13 . 

14, 28 
24 . . . 
11 .. 
14,24, 28,29. 

.. ... . . / .. . . . ... . 

:: .:-:: :.:. :. :. [. 
23, 10 . . ' ...... . .. .. . 
18 . ... .... ........ . . 
18, 26, 12, 29 .. .. ... . 
18, 22, 26, 15 .... ... . . . 
10,11. 
18, 12, 29 . . . ... . . . 
18,22 ... .... .. . . 
11. . . .. . ... . . 
23,24,12. 
18 .. . 
5 

LAG SCREWS 

Order 
No. 

062 Lag Screw 
06-!1 " " 
065 " " 
066 " 
06i 
068 " 
082 

NAME 

ix2} 
1-x21-
~x3 
ix3 
ix4 
ix5 
i x4 

' 1 .. . . . . . . . .. . . . . . , __ . . _. _ . . _ . . _ . . __ . . . . 

SECTION 

- 1------_ 

31 . .. .. ............... . 
18,22, 23, 26, 3~21. 
25,29. 
10, 21 . 

118, 23, 24, 15, 16 . 
21 " 
36. . . ...... . . . . . . . . 

RIVETS 

Order
i 

No I NAME SECTION 

- 1- - - - - -----
058

1 

Rd. hd. / "xi 
059 " " 1-xl t 
060 " " i x1t 
089 C. S. " i x l 
096 " " tt itrxt 
097 Rd. " tx2t 

fL ····· ········ ·· , · ••• . 16 .. .. I ' 
15 . . . .. . . . . . 

099 C. S. hd. txl ~ 16 . . . . . . . ... ... . . . . . . 
0114 Rd. hd. txl~ 
0115

1 
t x lt ~~ .:"':: : . : . :.:.: . :.: I":' :' :: 

-- -------

Order by Section and Number 
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