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F1qure i - Typo ZW "Multi-CoDfrol" Tr=-lom18r. 

Lion I electric trains operate on low voltage, ranring from 8 to 18 volts, 
depending on the size and type of t h locomotive and the number of cars and 
accessories nsed. Lionel Tran6i'ormtolJ:S r uuce, or tran form, the available 
house voltag to the l ow vol tage rcqnjred. h plug al tIt end of the trans­
former cord is plugged into any convenient wall outlct of required voltage 
and frequency snd Lhe low volt ge is then obtained from the output terminals 
at the rear of the transformer. 

Type "ZW" Multi-Control Transformers are made to operate on US-vol 
6o.cycle ahemating current, which is tIle n rms} house power supply used 
in the United States. The wattage rating of the "ZW" Tran Conner is 275 watts. 
The wattage of a transformer is a measure of ita capacity, or ahility to furnish 
power. While your house current determines the rated voltage arId frequen y 
in c)'c]es of the transformer, the wattage of the transformer you need is ovcmed 
by the kiml and numJ)er of trains and th number of lights and operating 
acce Bories in your mod I railroad ystem. The larger the train and tlle greater 
the number of acce8sori 8, the mor power yon n >ed and the higher shonld be 
the wattag rating of the traotlformer. To assi t yon in planning yonr railroad 
y tem, the Instruction Booklet lisbl the power in watts required by each 

Lionel locomotive and accessory. 
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r$l MULTI-CONTROL TRANSFORMERS 
"ZW" Transformers have been given the llJlIlle of "Multi-Control" trans­

formere. T his means that all the controle necessary for openting your loco· 
motive and whistle are hnill into the transform r itself. 

"ZW" Transformers arc 0 designed that two trains can be operated and 
controlled independently of each other withont any additional equipmenL On 
each end of the transformer tllere ill a long throttle-type lever. This is the speed 
control. By moving this throttle yon caD regulate the voltage supplied to the 
track ao that he train caD be gradrutlly accelerated or retarded in a realistic 
Cashion. In Figure 2 the I ft-hand throttle controls tIle voltage supplied by the 
output binding poats labeled "A-U", while the right-hllnd throttle controls the 
pair labeled "J>..ll". 

Next to each of the throttles you will find a hort lever. This is a combina­
tion whistle and reversing control £01' that circuit. Moving the lever away 
from yon, toward the side marked "Whistle", blow the train whistle. Moving 
the lever toward you, to the side marked "Direction" stops, starts and reverses 
the locomotive. A separate whiBtle and reverse lever is provided for es h 
of the two throttle-controned train circuits so tllat if yon operate two trains 
on separate sections of your model railroad you can sound each whistle separ­
ately and start an top each locomotive wit110Ut interfering with the action 
of the other. Naturally, if you have only one train you will nse only one of 
the throttles and only the whistle Bnd direction controller next to it. 

CONNECTING TRANSFORMER TO TRACK 
"ZW" Multi-Control Transformers have four pairs of binding po ts located 

o the rear wall of the transformer case. Each pair of these posts provides 
a separate power SOlUce which an be controlled independently of the other 
three. 01 these the "A-U" and the •D-U" combinaiUmS are controlled by the 
lhrQttl ~ f1-!. Je!lcrib d ab t1 • Quia ~ I r,1t main tral'k . UPP~-.A.uo:,-_""",:,,_: 

two center combinations, "B-U" and 'c.ll", are reserved for accessoriel! 8S 


Jes riLed in a later section. 


ACCESSORIES 

TYPE \'ZW '( TRANSFORMER 

F1qu1'9 2-How 10 Connect the 'Itcm&formu 10 Track. 
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WAYS PULL COBD AND PLUG FROM WALL OUTLET WHEN TRANSFORMER IS NOT m t 

In order to get current hom a transformer to the track a pair of trans­
Cormer bin ding posts must he connected to the track. This connection is gen­
erally made by means of a track Lockon, although io p rmaoent installations 
the wires arc ometimes soldered in place. The Lockon is clipped ooto a con­
venient section of straight track and its terminals are connected to the binding 
posts by m ans of two lengths of insolated wire. 
1. 	 Strip the insulation from the ends of two pieces of wire. 
2. 	 Wrap the end of one wire around one of the "U" hinding post of trans­

former and tighten thumb nu t. Wire shoo1<1 be wrapped around post io 
clockwise directio~ 0 that it doesn't slip out as yon tighten the nnL 

3. 	 Connect other end of this wire to No.2 Lockon clip. Push down upper hall 
of clip until metal loop projects throu gh the slot on top. Insert bare end of 
wire into this loop and release clip. No.2 Lockon clip makes connection to 
the outside or "ground" rails of the track. 

4. 	 In the same manner connect No.1 Lockon clip to either "A" or "D" binding 
p ost and tighten thumb nut. No. I clip makes connection to the center or 
"power" rail of the track. 
After thc transformer i properly connected to the track, pusl:L the plug at 

the end of yonI' transformer ord into a wall ouLlet. The green pilot light on 
the transformer should n ow go on. This indicates that the power is flowing 
into the transformer and that you have no "shorl circuits." 

Both the green and the red pilots nse a 6-8 volt No. LSI lamp availahle 
at your dealer. 

HOW THE CIRCUIT BREAKER OPERATES 
To protect the transformer from overheating and damage dne to short 

circuits "Z\V" Transfonnera are equipped with built-in automatic circuit 
breakers. Whe y~ the current drawn from the U'llD formeTe cee B II certain 
limit the red warning light ftashes on and the circuit hreaker opena, cutting 
off pow l' to the track. In a few econds the circuit breaker automatically 
closes and Ibe red light goes off. U. however, the hort circuit which caused 
the overload still eustll, the red linht will go on again aud the circuit breaker 
will r open. Thi sequence will continue without damage to the traD!lIonn r 
nntU the 8uae of the short circuit has beeu r moved. 

A hort circuit is an e. res ive loatl on the tranafonner camed by a direct 
coone ·tion bctwe n the centcr rail and one of the outside I'ail . A d railed 
car or locomotive is tIle mo t frequent cause of 11 short ircuit 80 make sure that 
all Ult' wile Is of locomotive and car' nrc properly set on the rails. 1£ your 
transformer hows a short circuit ev n after all the rolling stock has been 
r mov d from tbe rail it is probably due either to incorrect wire connections 
or I broken insulation on the power rail 

It is important to understand that the pnrpo e or the circuit breaker is to 
protect the transformer itseH. It operates only if the trllD former is overloaded. 
It i po sib! , therefore, particularly in very large layout!!, for the track to he 
"8hot·ted" without Busing d\e circuit break r to operate or the red light to 
fia h. In this ell e although the transformer l'oltaO'e may drop below the 
op raLing point of the trains, the Lean. former will not be injured be ause it 
i" not heing overloaded he ond it safe limit. 

NOTE: After your transformer ha been operating for a wWJe you will 
find it wann to tJ\e touch. It is the nature ot all 1 trirul power equipment 
to b 'come warm when in 08e. 

WARMNG: Do not attempt lo blow the whi!ltl while there is II short rircuit 
or you may damage the whistle controller. 

HOW TO CONNECT ACCESSORIES 
"While tran former hinding po ts "A-U" and I~D-U" are re rvell £01' train 

control, "B-U" and 'C-U" are intended to supply power for lights switches 
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and other accessory equipment. The voltage supplied by these two combina­
tions is regulated by the two dials located next to the throttle controls aDd 
may be lIet to any figure indicated on the dial Most illuminated acce880ries 
operate on 12-14 volts, while operating acceseories work on voltage ranging 
from 10 to 16 volts depending on the condition of the accessory, the higher 
voltage being frequently n ecessary when the acc~ory is new and its working 
parts stilI. 

To determine the proper voltage for your accellBorics connect the accessory 
terminals to "B-U" or "C-Ir' poste of your transformer and slowly move the 
corresponding dial control from zero to the poinl where you get the desired 
brightness of illumination or satisfactory operation of the mechanism. Be 
careful, par ticnlarly in the case of illumi­
nated accessor ies, not to set the voltage too 
high or you will bum out the lamps. If 
)'ou operate with the lowest voltage possi­
LIe you will greatly extend the life of your 
lamps aud other equipment. In the event 
that you have several acccssorie requiring 
the same voltage, it is possible to use the 
sam e transformer binding posts for all. A 
simple method for wiring a number of 
Jights, etc. in " p aranel" is shown in Figure 
4. Two "feeders" to the transformer and 
individnal leads from the feeder to each 
accessory elimin.'1te unnecessary wiring. If 
your railroad is operated on a table or 
platfor m, the f cders IDlly he conceaJeu 
by attachjng them underneath the plat­
form IIDd boring all holes for leads to 

neh acces!Ory: Remewb8 a' tw~ or 
more 12-volt nceellBories are wired together 
in "parallel", the voltage required is still 
12 volts regar dless of whether two three 
or more ace ories are 80 connected. 

FlqUM 3- How to Read Vol!aqlll. Top 
Line ludicates Dial Voltaglll' Bottom LIne 
throttle Voltage. tn this case lb. Ace... 
.0fJ' Voltaqe la Set at 9 Volts WhUe the 

Track Voltage II 10 Volts. 

No. 71 No. 153 
No. 395 

No. 157 

~M.AIM 'FEEDERS' CONNECTED TO BINDING POSTS GIVING 12.1<4 VOLTS 

Flwun 4-How to Cannect Accessorial In "Parallel" 
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HOW TO OPERATE A TYPICAL TWO-TRAIN LAYOUT 
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f1qure ~A typical "0" gauge layout for operotin", two train&. Track ueededz 31 lectiOns 
Itralqht track. 6 hali.seclionJI straighl track. 14 a eUona curved track... right hcmd nritchea. 
3 loll bcmd lwilcbol, 2. remote cCIJltrol lecUona. 1 bumper. Space requl.red: approx. 6')(9'. 

Figur 5 8how: an "0" Gauge lay ut for runuing two trains independently. 
In order to operate two traiu in thiB mlinnl! r the layout must be "section­
allied", that Ill, one loop iD8uluted £rom the other loop by libre pins at each 
of the points intlil'ated by dots. The fibre pins in the outside rails are part of 
the non·derailing mechani1!m of.r . 022 track witche, bnt the pins in the 
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center rails are in addit ion. E ach loop is con trolled by a separate throttle lever, 
wIllie the accessory binding po l8 are us d for switches and other accessories 
which may he in the railroad system. Although this layout shows seven switches, 
three of these may be eliminated by leaving of( the siding in the upper right 
of the diagram, and the conn .cling track i n tbe center of the insid loop. Each 
switch has its own controller. For convenien e all controllers honld be mounted 
on a centrally 1 eated panel board. Two s CtiODB or R mOle Control track 
used for uncoupling and for unloading are also shown on the layout. 

When crossin!? from one loop to another it i important that th voltages 
sn pplied to the mner and tIt outer loop are approximately equal. This is 
done by setting both throttles a t th same point. Unless this is done, the 
contact rollers of the locomotive crossing the insulatin , pins which separate 
the two circuits will b1'idge two dissimilar voltagcR causing a short circuit 
and stopping the train. 

In the lower right hand corner of the diagram are sh wn two electri al 
toggle or knif switches. Th pnrpo e of the left hand switch is to cut the cnrrent 
iu or out of the siding, as desired. Thc other swjtch sectionalizes the left half 
of the outside loop. It will he convenient l1en you des ire to stop a train on the 
left half of the outside loop whil a se ond train crosses over from the inside 
loop to the right half r the outside loop. 

OPERATING ADDITIONAL TRAINS 
Since "ZW' Transformers have [onr ind pend ntly variable circuits, as 

many us lour trains can be operated independently of each other ith proper 
layout. H owever, in order to control th ~hi 11 8 and di rection ot the two 
additional trainfl, external No. 167 Whi. tie ConlTollers hnve to be added to 
the "B-U" and 'C-U" iremts, since thea two ir nils cl not 1lav huilt-in 
controh. For uirections on ounecling and rerating the 167 Whi!!tle Controller 
see the Instruction Bookl t or the leaflet supplied with contToUers. 

SERVICE INFORMATION 
TIt is transformer was in p cted at the Factory and i in p Tfeel operating 

condition. Like aU Lionel pr duct" it is gu raDteed against deIec1.8 in m terial 
and workmanship to the extent that if tIDy u h transf rroer is returned to 
the Lion 1 Service epartm nt or to any Lion I Autho ized Service Station 
within one year of I.bc date of pnrchus it will he repaired Or replac d. 

If in the future it sllould ever require rvicing, you may either BeDd it 
to the Factory Semc Departm nt or to th(' n are t Lionel Approved Service 
Station listed in tile hack of the Instruction Book. 

U you decide to moil the tran f rmer to tll Factory. be su re to pack care­
Jully to avoid damage in transit. U e the original bo , if poesihle, and enolose 
in anothpr corrugated hox or strong container. A letter in a Btamped envelope 
stating fully the service de ired mWlt he pasted to the ut ' de of tIt wrapper. 
Po tal regnlntiQn~ ao not p rmit any written instructions to he placed inside 

f the package. WIlen writing in reference to thi transformer or when order­
ing part8 for it pleas refer to the full model idenlifiration stamped on the 
hottom of th an former. 
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