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“_ftflaxiblhlty'and malntenance 1% dlffers prin@ipally from other

'T_types 1n that uhe lndLV1dual eontactors are aethated by Ay alr

‘operated cam shaft and hence, must necesq&rlly alwavs open and

'-_cloia in 8 deflnlte anunnce on every Gdr 1n the traln under all

conditlons f 1t has almays been unlversally reconblzed that autow :
matle acceleratlon possesses great quantaaes from the stand901nt
Vof pomer sav1ng, passeng@r comfort and prevention of shocks to

-the equipment by 1mproper handllng of the master controllar 'fi

general use 1n thn past however has been prevented by the c”m:
'pllcatlons whlch wera 1nherent in the electrlcal 1nterlock1n_
1th prevzous systeMS, When the master controller was throw

a runmlnk positlon thﬁ contactors for tha flrst step wér'f

energlzed When.tbeqe cant ctors closed tha 1nterlock1n”

'vere completed:fdr the contactors on. the second otﬂp, and

therefqre of any ong 1ndiv1dual 1nterlock3

I:The fallure;

' ffpreventéd the oper&tlon of tha eontrol These interloc

Tanﬁ subseﬁu:nt'lagk of: proper sequance of the contactor

-  fent1re1y aV01déd'Wlth the PC controller,'slnce +hm seque



ive by the mechanledl arranﬂement of the oam shaf

-va;madé §6$it
Lo ' _gfof the motox cnrrent CerULtS is as Simple

gltive a8 wlth the K,GOHtr01ler The method Qf operatlon lS

The cam shaft is rotatel by a. raek and plnlon the rack

:open_when de-energized, whlle the “on“ magnet valve s closed

:”and "of £ magnets are energlaed ' Thls supplies alr to the.‘

'75”plsjon and sllows air to escape from the noPEM cyllnder  T53

o magnet is de energized, ?hen this occurs; air pressure

plstons,

Subsequent 9051tions of the motor ccntroller are obtalned by

alternately ener0121ng and de energlzlng the "aﬁf“ magnet valve,

and air is thus admltted to the “off" ylston and axhausted from

the pinion and shaft %o the "off" p031t10n

The equlpment here in described is sultable for a car

three car;ﬁralns,

“dnnecteé to the plstons of an air cvllmder Alr is admitted
or exhausted from the alr OVllﬂder by means of magnat valves-' :

'“ntrolled by the master controller -‘The “off“ magnet valve 1s :'

fﬁrless energized, hen the master contxoller is turnea on, the T

;reverser throws, the line brmaker GlOSﬂS -and then. hoth the. “on“f .

L. ,“.
rack moves forward rotatlng the plnlon and cam chaft untll the o
is applied to tha “off" plston, equaliz1ng the pressure on both:?g_;

causing the raek to remain statlonary on the first p051tion

as the gurrent. 11m1t relay drops out and picks up_" When the :“},,;

master controller is turned off ~both maﬂnet valves are de energized

the "on" plston. Thls causes the rack to move backwards, rotating,;

3

gquipped with four Gu- 258 motors for operatlon in not more than
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HOTOR CON TROLLER

The motor controller contains the following elements;

(1) Contactors,'which make the electrical combinations
of the motors and regulate the starting resistance
in circulit with them,

(2) Air engine and cam stuft for operating the con-
tactors,

(3) Line bresaker,

(4) Heverser and cutout switches,

(5) oOverload rzlay,

(6) Accelerating current limit relay,

CONT.CTOR |
#ach conbactor consists of a movable arm operated by the

cam shaft, and a stationary contaect with a wagnetic blowout coll,
botgiof which are mounted cn an insulating bvaue, the latter beling
supported by two bolts, It is provided with a powsrful magnestic
bhowout, which lg sufficlently strong to ladividually brsak ex-
cessive overload currentss The contactor arc chutes are assembled
in a singlie unit, similar to the are deflector ¢f a X controller,
This unit is swung downward by merely loosening two thumb nuts, ’
and when in this position, the contzctors may be readily inspeetsd
from svery angle, This makes the working paris of ths contactor
excepbtionally accessible, so 1t 1s possible to inspect and maintain
the consrol in a most efficient and economical manrer, Due to the
restricted are chute used in al) previcus designs of remote con-
trol the contactor parts were necesgarily very inaccessible,

MAIN ALR BNGLED AND Oak SHaXT

Phe air sngine consists of a cylinder enclosing alr

opposed plstons, the air beinyz admitted at eltller end of the




_clrcuits are electr1ea11y 1nterlocked w1th

'};so that the drum cannot be thrown unless the

_the drum lS elthﬁr 1n the full forward or. reverse p051t10n as

'ﬁwﬁflndlcated by the reverse handle

; o OVERLOAD RELAY

The overload relay consists grlncloally of the maln

f'circuit serles 0011 w1th 1ts tripping and lnterlocklng mech&nism,

together with a shunt Treset 0011, all mounted on an 1nsu1ated

“basge, Th= air gap can be aceurately ad;ustsd, so that the ovcrn'gﬁf

Joad 1mmediate1y trlps the 11ne breaker 1n case the current ex~

ceeds a safe prevdetermined v&lue

CURRENT LIﬁIT RELAY

The current limlt relay includes serles and auxlllary

shunt coxls mounteH on an 1nqulated baga, The serles coil

mechanism may ‘be- adjusted for a ‘wide Tangs, 50 that & set+ing e
can always be Obt&lned Whieh will give a uniform increase in -

speed in passing fxom etep to step. To provide the increase in

torque requlred on’ heavy grades and at sharp eurves, 1t is

necessary at times to bypass the ourrent 11m1t Thls 1s done

_.1n hreaker is open and the 11ne breaker cannot be closed unless




Ki-",ﬁvsmal"value, it is very=muehjrecuced 1n51ze and weightg The-iﬂ f_‘

_rame is. weatherproof wiﬁh eover“de31gned to facllitate ready

”?1;1nspectlon and back made of sheeiesteel shaped S0, as to give f
strength. and rlgidity.i The main han&le 1n the off" p031tion A
is a%Proximately at rleht angles to the face of the controller.
and swihigs thru an arc of only 120° This makes it possa.ble to
mount the controller dlrectly agdinsﬁ the car«dash w1thout ln'f}

1 any way interferlng with the manupuletion of the handle Should;fﬁ
1the motorman release thle handle .on any of the runnlng points K

':1t is returned t0 the off" p031tion by means of a 001led
Spring,-thus 1mmed1ate1y cuttlnw off all power from the motors.'**

'The handle has three operatlng 9081t10ns number l or sw1tch1ng,fgfﬁf

‘or full series, ‘and number 9 or full parallel The camfﬁiﬁ“

'_e_stopped on any of the 1ntermed1ate p01nts by SW1ng~ i*
andle back to the first pOlnt 1f it is desired to ma1n~
'iediate speed uuch an 1nstanee would be when |
oeeiy behind another car or vehlcle where trafflc is

Tha:uSual method however, to meet thls condltlon if

is to holé the handle on tlll the

nt is too~slow,




1nlhandle thore is a'if

Tult as whﬂn u31n” a hand controller The revorse handle is

'foqulppei W1th a safety o&tuh Whlch mdkes 1t 1nposslble to-":i

ﬁlf%aooldentally removs 1t, and a mechanlcal 1nt°zﬁook prevants tho?l

- ;ma1n drum from turnlng unlsss the raverqe handle is elthar in .
‘the ;;rward_or reverse pOSlthD The oontrol drum is mountea=ﬁl

-.on-a hexagonal, 1nsu1ated shaft the Game_@s has been so suocoss~

'-'fmllv ussd 1n K controllers The fingers are so de81gnod that
thﬁv can never stub and prevent the drum from belng turn d to
the off“ p051t10n ’Henco,'lt 1s unneoessar;-to adgust them at

light 1n5peo ion, A,small oontrol sw1toh oontalnlng a cartrldge,

- fuse is- provided for naoh controller

LI ommmo MRmSTER .

| The ‘D 3 llghtnlng arrestor oon31sts grlnolp&lly of an
]'fadjustable spwrk ﬂap in sarles with a res:st‘noa Part of the
ifosistahoé lorih_bhuot mltb a blowout 0011 betwean the poles of
ﬂ:whlch is a- Spdrk ”dp. Ilhe parus are mounted on a porcelaln blse
F; in1Gh 18 enolooe& in anp aubestos llnﬂd mooden-box, -Thls,arroster

‘ihas the follow1nv lmportant features~

'1ternately pre531ng and relea81ng this arm, obﬁammEr the sgméﬁl;_y_

v 1‘_1
.
B !
.
|
i
.




:spark gap.;

ﬁqu series r881qtaﬁce
aDlscharﬂe arc blown out by maonotic fleld

- Magnetic Blowout almavw ready for dlscharﬁm , 10
B matter how rm01d1y in succession they may oeceur,

{‘ifNo mov1n parts
7fﬁbaby to 1nspect

GRlD RES STANCES-

whe erd reslstances have grlds composed of a metal

'-f;whieh has & r@lwtivuly low temneratuxefcoefflclent 1nsur1ng

ffunlformlty_of acceleratibn, rag rdless pf the_temDeraturﬁ-of thef

'reSistance.- These grlds are ex+remely!flex1bl ; tough an& capablﬂﬁﬁf

iof W1th-btdﬂa1no mechanlcal abuse They are supported on tis rcds;

at twd p01 ts ani have open end 1urs Wthh make 1t possﬂ)lm to
replace a. grld v1thout remov1ng t%e entlrejré31stance f om the_'
CAr,. mhese luvs flt 1nto 1nd1v1dual sherardlzed sheet stmel
sleeves, whlch uffectually protect fha mlca 1nsu1¢t10n on the‘
supporting roda. Sheet ateel end plates are uued whlch glve the
mechanism rloldlty and qtrnngth It is the practlce of tue
teneral Blectric Company to insulate the orld.r631stances'frdm;7ji

tﬂelr_supports byrmeans_ofrporcelaxn 1nc’Lutora, securaly held

between sherardized‘Cup-shaped'Sheétfste sl ndshers ‘Thls glves S

an insulation of the most permangnt and flreproof ch&ranter
| | TROLIEY |
TheIUS—IS-D trdlley base is our-stahdérd_fdr ﬁ$e“Wi#h 
poleﬁf;ﬁp to 14 £%, in length, It ig conséfﬁcﬁté& f.@ﬂf fhe;neabie

~ iron of such proportions as to give an amplﬂ factor of safety,

and, at the same time the lsast walgbt conszstert w1th servlce-




"ijfbolts 'The sw1vel baarlng COHulStS of 34 = 1/4" steel rollers

”fﬂablllty,; The pole eap is clamped in place by means of two l1/8"

"7f;'carried e bearlnﬂ cuyp So d057f“bd es *@ bn both water anu fff.f?lii

i

'f,dustproof and to form a retalnlng wall for the lubrlcatlng 011

WiiTth W8¢rln@ Sleevus Whlch can om ea511y removed nd replaced

J?fare PrDVlded around the stuﬁ and i the seat about Whiuh the

:fjrollers‘swivel There are four heaVy ten31on prlngs lnuurlnﬂ :

'3ﬁva h*ooéi, pressure at thortxolley W1re The preusurﬁ maJ be ﬂdm
*;ffaﬁuste& from 20 o 4b pounds at the wire bJ SLle turnlna-a

: T;sinﬂle screw Thls base is extremely sensltlve, pormlttlng hlﬁh
| pned on curves w1tnout danger Gf dlslodglrg the cuxrent collectmr:if
. ;Arang, pouudlnb, wrenchlng, etc,, are practlcally ellandted thustl
.'3reduc$ng wear on the col‘ector to a mlnimum | |

" MAIN smnch

‘ The maln sw1tch eoxsxsts of a rug ed knlie blade, WLtch
mounted on a slatc base and 1nsta&]ed :n a substantlal wooden boxr
The box 1s prov1ded W1th a cover held closed by means . of two thumbL f
fscraws T : ‘ R :

DlDTRIBUTFNG BOK R

In order to facllltatn car wiring a sheet stﬂel pull box
is: furnlshed ThlS box has no ﬁeranals beln merely an casy
'means of distrlbutlug thﬁ motor leads t0 cach motat |

TRAl I\t LII\ il T?.EC..JJ: TLCLE S

The mechanlcal desmgn of thu TGCDth01QS ig s ch as ts .

"L;fabllltate 1nstallatlon, 1napeotlon and malntenance. Many ad»ff7°=””

'vantareu are 1ncorporaued in the deul”ﬂ of t 2 36 receptae1es '

'whlch meke trem extremely rellable and d881rab19




:;5205‘.

'ulaflon and aﬁple creepage dlstances insure p051tive oyexdtlon'°""
nder all reasonable conditions'¢ The termlnals for attachlng

-the 1ndiV1dua1 traln cables are of a sgeclalﬂdesign whlch lnm

ﬁzssureo the clampln of both the lnSulatlon and the contact securen-w

,y and parmanently, thus dlstrlbutlng the stress on the con_” _1;5{

l.eetlons and p';ventlng break&ges;;

o TRATN ME JUM}PDR

- The_gumper consists 'V}two plugs eonnected by neans of

:Hable m;,h triple 1nsu1atlon The cable entrdpca fff

‘to'these pluds 1s Sh&pEw 1ike a gooseaneck to facllltate hande
:“fo 11nv when cars are beinw eoupled The 1ndiVLdua1 conductor
:connectlons are made“the same as, those in the rmceptacles and
a ougplemental clamplng devnce, whlch 1s lntemral w1th the plug,”f

’f; prevant: stwess being made on the soldered connectlons of the

'f.eloctrlcal conductors Each conductor of the Jumpel='nb1e has

a steel wire center Whlch stren thcnu the cable and preva;tSL_;,,ﬁ~,
1ocallzlng the bendlng of the lHleldual conductors Thls proﬁa§ ;;;

lonﬁs the llf of the Jumner conductors and glves the most reu__5"

llable operatlon whlch 1t 1s possible tc obtaln A rubber vasket
1s inserted 1n the cdmle entrance whleh prevents molsture from
enterlnb the plug, an& alsc glves q eushlon seat to the con~
ductors at a pomnt where bemding of tre Jumper cable would be

most 11kely to occur

BUS TIKNE E&FIhﬂENT

r"he bus llno prov1deu a means of furnishlnp currant $o

~each car of & train with only one current collector in-co

"}5~w1th the trolle} wire,




Flg‘ 2 DraW1ng K- 920392 gives the connectlons of +he5

L _{-squlpmd°t includ” in our prODOSal

The bus 11ne sw1tch proﬁldes-a ﬁeanslof ﬁlsconnectlnﬂii:
?hus llnalat such tlmes as d831rab1e and con31sts of a SLngle
_quick bfeak knlge sw1tch 1n a wood box EREEE |
L E GMiERAI. | | |

 ffk ihe fullow1n“ i portant features are 1ncluded 1n this PC
ﬁ”j~control equipment"t:~ e i 7

(1) utom:t;c acceleratloa uith resultlng power aav1n

:";:‘1mprovad pausenger comfort and low malntenance

(2) &llmlnatlon of compllcated 1ntexlock1ng,__f‘ ’
(3} The maateT control]er has a dead man's, releasa, self
;.*ﬁijustin und nonnstubblng flnbers | The refﬁr e.handle hdS a
smfety catch, and is 1ntnrlocked W1+q the maln drum s B
.-(4) Llne breaker wnd contlctors have pow “ful blowout GOliS?T
insurlng p031t1ve aro rupturtnv w1th 10w malnten&ncc |
(5)J¢The overload relav trlas llne breaker befora‘exc~é iﬁél
,__cur“ents can'harm the equlgment | _ N | _ .
(6) The revarser is 1nterloc ed w*th tba 1‘ne bxeaker3 50
-::th“t the former_cannftfbe th*own unless the 1atter is open |

ower“cannot be appllei to the motors unless the ra-

'an.verser ls'ln the poaitlon 1ndicated bv-+he reverse handle at the

'thm¢ster cont_




jlly W1thout Jar when power is rﬁstornd

(9) In C”‘“'th llne brodker stlcku, anv ong of the con-r

'tactors can rupture an ovcrload _ rhls makes the equlpment tiouhl,)f_'-“---?-i

 when requlrud

(11) All parts of the motor controller ara p 1£icﬁiér1yﬁ\

, a003531ble for 1nsnectlon and malntenance
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319937 COUPLER ARRANGEMENT SMALL PC CONTROL UNITED TRACTION CO.,
ALBANY, N. Y,
INDEX E-318.32 8 31 18




et 39’2189 TYPE M FORM D-3 DIRECT CURRENT LIGHTNING ARRESTER FOR : ’
> LLINE SERVICE ON 350-750 VOLT CIRCUITS. CAT. NO.164406.
' INDEX E-356.1
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TYPE DC-54-C COUPLER SOCKETS.

8
|
1
EPns
{,@@o 239847 TYPE DA-82 COLPLER SOCKET.

INDEX E-341.4 Sode 17




