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1148 LIOMEL SERVICE MANUAL

PICTORIAL WIRING DIAGRAM OF TRANSFORMERS 'VW' and "IW"

The ‘ZW' Multi-Control trans ormer differs from the illustrated 'VW' in having a heavier
Coil and Lamination Assembly and a different Circuit Breaker. The wiring and arrangement of
parts are identical. In the 1048 'VW' transformers Lead No. 13 is a 12' length of special re-
sistance wire which is wound around the circuit breaker and which acts as a heater to decrease
the breaking time of the circuit bresker in case of short cireuits. The numbers of the leads
correspond with the Schematic Wiring Diagram on previous page.
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PICTORIAL WIRING DIAGRAM OF ZW TRANSFORMER MODEL R
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Red indicates ordinary connecting wires. Colored insuloting tubing is used on coil wires, as indicated.
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“ZW* MULTI- CONTROL TRANSFORMER

Since its original issue the ZW transformer has
undergone many design changes so that most of the
part numbers listed in the previous section are no
longer valid.

One of the principal design changes has been
the substitution of a one-piece riveted lamination
stack which required changes in the coil support
brackets,

Other changes include new whistle control
assemblies with intergral resistors and a slightly
Jifferent method of mounting them in place; a new
upper case assembly with a riveted escutcheon plate;
and new circuit breakers. These changes were intro-
duced without any changes in the transformer desig-
nation. Model R refers specifically to transformer in
which the 6-volt pilot lamps used in previous models
were replaced with 18-volt lamps, eliminating the
use of a series lamp resistor.

The basic wiring has remained the same, but a
new pictorial diagram redrawn for improved clarity
appears on page 2.

Model R

Fig. 2- Dial and Throttle Arm Yoltage Contrals

Fig. 1- Removing Plastic Throttle Arm

Disassembling the Transfermer

1. Remove transformer cover by taking out the 4
recessed screws on top of tranaformer case.

9. To remove the entire throttle arm assembly
illustrated in Figure 1 pull out pin **A’ in
Figure 2 with a pair of pliers.

3. To remove the plastic throttle pull it straight out
ofr the metal shaft. It can usually be started by
inserting a screwdriver between the throttle arm
and the metal disc and prying it off.

4. The whistle control assemblies are held to the

transformer case by a machine screw at point B
and a lock ring at point C. After the screw and
lock ring are removed the right hand control can
be lifted off and folded back. To lift off the
left-hand control, however, some of the wires
may have to be unsoldered.
When replacing controls observe their correct
position. The semi-circular notches cut in the
edge of the fibre pieces should face the rear of
the transformer. Don’t forget to replace both
pieces of insulating paper between the bracket
and the fixed voltage dial shaft. Both are neces-
sary to maintain proper pressure on the contact
ﬂpring EIDFF.

5. To remove fixed voltage dial assembly stopping
“E" must be tapped out from within the case. If
you don’t have enough room to work take out the
coil assembly by loosening the 4 hex head
screws holding the coil brackets to the bottom of
the transformer case. :

6. To replace worn carbon rollers simply crush the
old carbon roller and then cut through the rivet
with a pair of cutting pliers. Do not attempt to
straighten the tabs holding the roller bracket or
they will crack off.

When replacing coil assembly make sure that all
the connecting wires are bent well away from the
path of the moving contact arms. The sharp edges
of the arms may cut through the insulation causing
an internal short circuit against which the circuit
breakers does not provide protection.
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UPPER CASE ASSEMBLY

YWw.3
- e
kW3 ESCUTCHEON
$4.00 .+ - s BONDING FILM
GREEN T Iw-b
JEWEL CAP §.05
w13 ”
.15 To apply, moisten with car-
bon tetrachloride (Carbona)

NOT IN ASSEMBLY!

JEWEL FERRULE

W .22 @

$.10

COVER HOLDING SCREW
Iw.i20
§.05

n_olusﬁmsg

RED JEWEL CAP
RW.27
$.15

HOT IN ASSEMBLY)

BUS BAR
=]

° lud

W -27
$.15

HOT IN ASSEMBLY

BINDING POST MUT

T80
$.05

BINDING POST
T-159
.05

i

I

!

- TERMINAL LUG
W-3

$.02

LOWER CASE ASSEMBLY

COH. SUPPDORT BRACKET

W30 .

IW-159
$.10

—

COIL SUPPORT BRACKET

IW .30
N %.50

DRIVE SCREW HAMEPLATE ESCUTCHEON IW-15
35-i4 g VW 21 ZW-20 $4.00
$.02 W -1| $.50
$.00
COIL SUPPORT STRAP

HEX HEAD SCREW

ALTERMATE
RESISTOR W12
Q-8 $.05
$.35
RESISTOR
ﬂ RW LG
§.35
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Y -3 BUS BAR
IW .3 — Iw-27
$4.00 ™. ESCUTCHEON . bal_e 2 = ° Ly
; i\ BONDING FiLM ’ A
GREEM IW-5 : NOT IM ASSEMBLY BINDING POST NUT
JEWEL CAP $.08 E T.is0
Iw.23 ' $.05
$.15 To apply, moisten with car- 1
i BINDING POST
O AR bon tetrachloride (Carbona) % il
$.05
1
i

COVER HOLDING SCREW

JEWEL FERRULE IW.120 H
Iw .22 $.05
$.10 = = (y TERMINAL LUG
g T IN ASSEMBLY. &
= ’ RED JEWEL CAP 7 Y-31
aw .27 1 $.02

$15
HOT IN ASSEMBLY

LOWER CASE ASSEMBLY

DRIVE SCREW MAMEPLATE ESCUTCHEOM IW-25
5.4 E W .21 IW.-10 $4.00
$.02 IW -1l $.50
§.60
COIL SUPPORT STRAP
TW.159
$.10
COIL SUPPORT BRACKET COIL SUPPORT BRACKET
VW30 g IW .30
N $.50

$.50

HEX HEAD SCREW

ALTERMATE
RESISTOR IW.l
= $.05
TS RESISTOR
i |'||I.!il‘\.|5;_“.\-._~h . csso
$.35

CORD & PLUG
B-192
$.00
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COIL & LAMINATIONS ASSY.
ZW.201

PRIMARY COIL
ZW= 171

ANCHOR PIECE
IW-B4

Ta remove the transformer coils for
raplacement the two ports of the
lamination assembly should be
dicassamblad by prying them apart
with o wide thi;ei--dgmd 100[,
which can be made by grinding down
on old flat file. The two sections
ecan be reassembled by squeszing
tham togethar in a large vise.

SECONDARY COIL
IW =185

CUTER CONTROL DIAL ASSY.
LaeHe ZTW=93

A.H. IW=586

Outer Control Dial Assembly and
the large Groove Pin, ZW-03, are
not included in Control Dial
Assembly,

CONTROL DIAL ASSY,

RIGHT HAND ZW-49
LEFT HAND ZW.60

(e,

GROOVE PIN
IW=93

INMER DIAL & CONTACT ARM ASSY.
LEFT HANWD

TW-83 the roller turns freely.
RIGHT HAND PiN CARBON ROLLER
IW-4as IW= 102

RETAINING WASHER
246037

When replacing make sure

IW=-59

SHAFT
IW-83

MARKER DIAL
IWa= 248 R.H.
IW=249 L.He

INSULATING BUSHING

IW= 157 ZW=33

RETAINING PIN

SPRING
Zw=-354

IHSULATING BUSHING

CONTACT TAB
IW=55

SHORT CONT ACT ARM ASSY.
IW=-56
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UPPER CASE ASSEM3LY |
IW.182
BUS BAR
zw-27 Gl © 2 B > lug
COVER HOLDING SCREW )
GREEM W= 120
JEWEL =AP HOT IN ASSEMBLY BINDING POST NUT
e T« 160
| |
e |
1
i MAMEPLATE | an:-hﬁs:on
! RIVET |
i 20- 49 | .
JEMEL @ ] | RED JEWEL CAP i
Fizif:”;c :—_ii : i RW=27 5 TERMINAL LUG
i ! @3 Vi | GRODVE PIN
1 H Zw=211

LOWER CASE ASSEMBLY
ZW-244

HAMEPLATE
Zw= 181

—

COIL SUPPORT STRAP
IW= 158

COIL 5UPPORT BRACKET
ZW=131
CORD & FLUG HEX HEAD SCREW
8- 232 ZW= 121
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REVERSING UNIT ASSY.
LH. IW-89
R.H. IWw-68
$2.50

Right and left hand Reversing Unit Assemblies differ from
each other in the location of contacts on the Contact Plate
Assembly, For easier identification the edges of right hand
contact plates are blackened while the edges of the left hand

contact plates remain 'natural.’

CENTERING SPRING SWITCH LEVER

Zw-158
$.15 SPACER
IW.-l66
T $.05
T’ﬁ-.ﬂp--- it ---_@.----
e CONTACT SPRING WASHER
i CONTACT PLATE ASSY. W73 W17
g LH. IWS90 $.15 .01
RH, ZW-60
$.35

RIVET or EYELET
65-18  810-82
$.02 .02

T 7

SOLDERING LUG

W -0
B@ $.05

| ON ZIW.b08 ONLY

- ———— - - )

167-15
$.05

LAMP
%*:: n— — AT ¥ T
; M

FIBRE WASHER
bb-12
$.05

Resistance Wire ZW-87 and Sleeving ZW-86 were
later replaced by Resistor Assembly ZW- 167.

14" SLEEVING

HOT IN ASSEMBLY

15" RESISTANCE WIRE
RECTIFIER FRAME & IW-87

T LAMP BRACKET ASSY. Tras e
IW.78 =

RECTIFIER DIS SPEED NUT
104113 < &6 -9 RESISTOR ASSEMBLY

$.10 S IW- 167
$.33

=
FIBRE SPACER =
1017-2
$.05 Assemble speed nut onto

copper side ofrectifier

5-32 K 127

ROUND HEAD SCREW g
$.02

TUBE INSULATION
IW-81
$.05

CONTACT SPRING
IHSULATION

SPRING COMNTACT
Iw-80
$.10

SELF TAPPING SCREW SELF TAPPING SCREW

440 X 5.16" ? CIRCUIT BREAKER NO. & X127
i . VW22 'CIRCUIT BREAKER s.01
‘I-H 122 T

CIRCUIT BREAKER HEATING WIRE
YW-106
$.15

11" FIBERGLASS SLEEVING

As explained on Page 1 of this section, the Heating Wire
W-106 in its Sleeving 1033-71 is wrapped around the VW-22
Circuit Breaker to decrease its breaking time,
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COIL & LAMINATIONS ASSY. COIL & LAMINATIONS ASSY.

IW-172 e &" BLACK SLEEVING VW10
ANCHO IW-104
£7.50 W84 $.10 $6.00

$.20

BLACK SLEEVING
Y IW-108

P

$.05
Not Illustrated

SECONDARY COIL %
e Ty 5" YELLOW VARGLAS SLERVING | | % YELLOW SLEGVING SECONDARY COIL
; w.ieo W42 VW.107
¥230 $.15 $.10 $21.50

- CONTROL DIAL ASSY.
OUTER CONTROL DIAL ASSY. RIGHT HAND

LH. IW-9%9
; RH. ZW-96 YW.49
Outer Control Dial Assembly and r 7 W-49
the large Groove Pin, ZW-93, are i
; E A LEFT HAND
noet included in Control Dial - VW
Assembly., VW and ZW assemblies =\ zw*gg
differ from each other in the i" { g
length and shape of the contact $2.50
springs. A few of the earliest SR A s

transformers used a paper tube
insulation instead of Insulating
Bushing, ZW-157.

GROOVE PIM
TW-93
$.10 When replacing make sure
INNER DIAL & CONTACT ARM ASSY. the olisr fusns frealy. CONTACT TAB
LEFT HAND $1.25 RIGHT HAND PIN CARBON ROLLER IW.-53
WASHER e Zw-102 ¥-u3 $.10
IW .51 g2 ©=T777 T %35
£.05

RETAINING PIN

IW-58
.05

RETAINING WASHER INSULATING BUSHING SHAFT SHORT CONTACT ARM ASSY.
246037 ZW.157 TW.83 VW .5b
$.05 $.10 $.30 IW.56
$.40

INSULATING BUSHING
I'W.53
515

MARKER DIAL
Iw-122
$.23
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REYERSING UNIT ASSY.

Right and left hand Heversing Unit Assemblies differ from each
other in the location of contacts on the Contact Plate Assembly.
For easier identification the edges of right hand contact plates are
blackened while the edges of the left hand contact plates remain

““natural”’.

SWITCH LEVER
COMTACT FLATE ASSY. Iw=- 72
L.H. ZW=-21%

R.H. ZW=-218

SWITCH RIVET CONTACT SPRING

IwW-74

SPACER
IW= 166

CENTERING SPRING
ZW-158

L.H. ZW-214
RH. ZW-213

..--_@._...

WASHER
IW=127

18V. LAMP & V. LAMP
1445-300 OR 51-300

BOWED E=RING
Zw=212

ROUMD HEAD SCREW
=32 % }

LAMP RESISTOR NO. ZIW- 183
I5 USED ONLY WITH THE &V. LAMP.

LAMP RESISTOR
ZW- 183

S

1] f
== RECTIFIER FRAME &
LAMP BRACKET ASSY.

FIBRE 5P ACER

FIBRE WASHER w17-21

66+ 12

TUBE INSULATION
Zw-81

SELF TAPPING SCREW
6 X § RiHaSeToZs

CONTACT SPRING
INSULATIOMN
IW=-163

RECTIFIER DISC
104413

—

SPEED NUT
GE~ 9

Assemble .spceaf Rt onto
copper side of rectifier

b CIRCUIT BREAKER
IW=3232
/q:E:, EPRING CONTACT
Z'W- B0
=
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TRANSFORMERS TYPES "V W' and “ZW"

Types VW' and ‘ZW* Multi-Control Trans-
formers, built in 1948, are similar to other
Miilti-Control transformers in the principle
of operation but differ from them in their
general appearance and in having a double
set of whistle and reversing controls so
that two separate layouts can be operated
independently by the same transformer.

Type ‘YW*' transformer, rated at 150 watts,
can supply continuously 110 watts, or approxi-
mately 8 amperes at the working track voltage.
This transformer can be used with power lines
of 110-125 volts, 50-60 cycles.

Type ‘ZW‘ transformer, rated at 250 watts,
can supply continuously 180 watts at 14 amperes
The ‘ZW' transformer can be used with power
lines of 110-125 wolts 60 cycles only.

As illustrated in the schematic diagram
below, these transformers have a fixed second-
ary winding of B volts in series with a
variable secondary winding of 12 velts. This
makes it possible for each of the four rolling
contacts to supply from B to 20 wolts. The
two S-volt compensating windings are nomally

out of the circuit but sre switched in series
with the circuit whenever the whistle con-
troller is operated to compensate for the
voltage drop in the rectifier and the ad-

ditional load of the whiatle motor,

The three fixed secondary windings are
wound direetly on the primary, while the
variable secondary winding is wound separately
on a bakelite form and assembled on the
opposite leg of the iron core.

The transformers are equipped with a pilot
‘power on' light placed across the fixed 8
volts winding, and a ‘short circuit' pilot
placed across the circuit breaker. The 60-ohm
resistor in series with the short circuit pilot
limits the voltage placed across that lamp when
e circuit breaker opens.

Note: Because circuit breakers of correct
valu: could not be obtained for the 'VW'
transformers built in 1948, & length of re-
sistance wire in insulating sleeving was
wound around the circuit breaker and served
as z heater to decrease its breaking time in
case of short circuits.

SCHEMATIC WIRING DIAGRAM OF TRANSFORMERS VW' and "IW"

COMPEMSATING
OO UL Dk
—a W o
(19
’"\_ﬂlﬂf c'nwl'r mLOT
REVERES 4 | ~—p WHIFTLE
CIRCUIT BRELKER
Wi F
OHMS 0 OHM
REZIFTOR

PRINTED IN U. 5. OF AMERICA.

Page 11

PAGE 1
-4



