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TYPE “KW” MULTI-CONTROL TRANSFORMER
REVISIONS/(CORRECTIONS) TO
THE ORIGINAL LIONEL SERVICE MANUAL
By KIANA (AKA J Moritz)

Based on personal experience repairing my KW Transformer and using the Original Lionel
Service Manual as a reference, | have discovered two errors in the Original Document.

Therefore, for personal use | have corrected the following pages in the manual attached to this
cover page. | am sharing my revisions so others need not repeat my research when |
encountered Whistle activation issues.

Modifications/Revisions

On page 1 in the right-side column, top of page, seventh line the original text reads “....
switch clockwise connects....”. The rotation should be counterclockwise. Therefore, |
have changed the text to read “.... switch counterclockwise connects....”

On page 1 at the bottom of the page, the rectifier (i.e., Diode) shown in Positions 2 and 3
is incorrect (i.e., orientation is reversed).

The correct orientation is for the anode to be connected to the compensating winding in
position two.

In position three the correct orientation is for the anode to be connected to the
compensating winding and resistor.

(The original orientation shown provides a negative DC bias to the track versus the
desired positive DC bias.)

On page 2, as explained above, the rectifier (i.e., Diode) orientation is reversed. The
anode should be connected to the “Rectifier Resistor”.

NOTE: In the early life of this Transformer, when the (original Selenium) rectifier failed,
the solution was straight forwarded. Order a replacement “Rectifier Disc.”, Lionel part
number 1041-13, remove the defective disc, and install the new. The need to refer to the
schematic as an orientation guide was not required.

As technology evolved and replacement discs were no longer available, the solution was
to use a modern Diode and install it. Following the incorrect schematic resulted in
applying a negative DC Bias to the track versus the desired positive DC Bias. This led
me to encounter whistle incompatibilities in locomotives of the FunDimension and
Richard Kughn/Neil Young era.
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TYPE ‘KW' MULTI-CONTROL TRANSFORMER

Lionel Type ‘KW’ Multi-Control Transformer, first
built in 1950, is rated at 190 watts input and is able
to supply continuously approximately 140 watts of
useful power, or approximately 10 amperes of current,
at normal operating voltage. The circuit breaker which
protects the principal circuits is set to carry that am-
perage. The ‘KW’ transformer is designed for use with
115-volt 60-cycle alternating current power line only.

As illustrated in schematic diagram on Page 2,
the secondary of this transformer consists of three
separate windings: a fixed 6-voltwinding and a 5-volt
compensating winding which are wound over the
primary and a 14-voltrectangular wire windingplaced
on the opposite leg of the transformer core. The two
carbon contact rollers riding upon the bared surface
of the l4-volt winding provide two independently
controllable track circuits which may be varied from
6 to 20 volts.

As implied by its ‘Multi-Control’ designation the
‘KW’ transformer is equipped with built-in controls
for reversing the locomotive and operating the horn
and whistle relays. Each of the two track circuits has
its own set of controls although the two whistle con-
trols have a common control handle as well as a
common rectifier, resistor and compensating winding
so that whistles of two trains operating on separate
layouts, can be operated selectively, but not simul-
taneously, by moving the control handle either to the
right or to the left.

The operation of the whistle control is similar in
principle to all other ‘Multi-Control’ transformers and
is described elsewhere. As illustrated below, the
normal position of the whistle control switch (Posi-
tion 1) permits the track current to reach its outlet
terminal directly through contacts 5, 4, 7 and 1. Mov-

PS-KW
PAGE 1
5-51

ing the switch counterclockwise connects the rectifier and

the compensating winding in series with the track
circuit allowing a momentary high d.c. ‘pickup’ volt-
age to reach the track. (Position 2). The contacts are
made through rivets 5, 6, 2 and 1. In the final posi-
tion of the switch (Position 3) a resistor is shunted
across the rectifier through contact rivet 3 to provide
lower d.c. ‘holding’ voltage.

Two ‘Reverse’ buttons are provided for interrupt-
ing either of the two track circuits in order to activate
the locomotive-reversing E-Unit.

SERVICE HINTS

Because the aluminum coil brackets tend to be-
come work-hardened, the tabs which hold down the
coil and lamination assembly may break off after re-
peated bending and straightening. In this case it is
possible to repair the damage without replacing the
entire bracket by holding down the lamination stack
with a No.6-32x 1"’ round head machine screw screw-
ed into the side of the bracket. The hole for the screw
should be located on the side of the bracket 1-3/8"
below the top. (See illustration on Page 4)

OPERATION OF ‘KW' WHISTLE CONTROLLER
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LIONEL SERVICE MANUAL

SCHEMATIC WIRING DIAGRAM OF ‘KW' TRANSFORMER

5-VOL T COMPENSATING
SECONDARY WINDING

PRIMARY WINDING 6-VOLT FIXED
115 VOLTS SECONDARY WINDING

F| |S

VARIABLE SECONDARY
WINDING (0-14 VOLTS)

CIRCUIT
S  BREAKER

LAMP
RESISTOR

WHISTLE
- CONTROL A

OVERLOAD
LAMP

9

"~ REVERSE ‘A’

RECTIFIER
RESISTOR

Numbers of leads correspond to those on the pictorial wiring diagram on

the opposite page. Letters S and F indicate the start and finish of each

winding. Note that the circuit breaker does not protect binding post
combinations A-B, B-D and C-U.
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PICTORIAL WIRING DIAGRAM OF ‘KW" TRANSFORMER

@ BEARING PLATE

BREAKERZ]
i

RECTIFIER

RESISTOR <8>

m
e COILB'-H LAMINATIONS A"SSEMBLY 1 E
=d...i | F
— A
d
(9)
TERMINAL PLATE
(Inside View)

LEAD NO. DESCRIPTION
1 RESISTOR LEAD
2 LAMP LEAD
4 YELLOW TUBING
S RECTANGULAR WIRE
9 YELLOW TUBING
10 BLACK TUBING
1 BLACK TUBING
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EYELET Eyelet 810-62 and Washer

f 810-62 RCS added in later models
' to secure Nameplate to
. Top Control Arm.
|

NAMEPLATE

20.50

‘B’ KNOB
20.103
TOP CONTROL ARM
20.37
! WASHER
RCS-40
SPACER DISC
20.36

‘A" KNOB
20.102

BINDING POST NUT

T-160 E

BINDING POST '

T-159 %

TERMINAL PLATE ASSEMBLY
COVER SCREW

RED JEWEL CAP

S)
3 RW-27
BOTTOM CONTROL ARM
20.31

|

|

?

| STOP PIN
: T 20.9
co o

i

)

1

FERRULE
ZW-22

TRANSFORMER CASE
20-4

SOLDERING LUG R

p V.31 ~ K
S
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CHROME PUSH BUTTON

If Chrome Push Button is not available /@
an altemate Bakelite Push Button 20-141 é

PUSH BUTTON SPRING

may be used as substitute. 20-80

PUSH BUTTON ROD
20-43

ﬂ CONTACT RIVET
H INSULATING WASHER 20-20

T

CONTACT SPRING

PIN WASHER SPACER

RECTIFIER DISC
167-15 66-12 66-11 p

1041-13

SPEED NUT
_________ %_"1033-86

COIL & LAMINATIONS ASSY.
20-10

B.292

b
COIL BRACKET ¥7J
o

20-8

BOTTOM COVER ASSEMBLY
20-2

Broken tab on coil bracket may be re-

paired by using 6-32 x 1'' round head
screw, as shown. On illustrated bracket
be sure to keep screw hole close to the

— corner of the bracket to avoid interference
: withthe bakelite coil form.

COIL BRACKET RIVET
20.67
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RED CONTROL HANDLE
1011-24
SWITCH RIVET
20-69 .
% SWITCH SHAFT
2070

]
SWITCH SPRING !
20.73 5

:
]
]

BEARING PLATE ASSEMBLY
20.132

‘A’ SWITCH ASSEMBLY
20.63

‘B’ SWITCH ASSEMBLY
20.66

CIRCUIT BREAKER
20.22

TENSION NUT
20.82 s 188 @
WASHER
20-71
LAMP
Q-90
SPEED NUT
CARBON ROLLER 20.72
V4 ‘ 5
ROLLER PIN OUTE;O.S;;AFT LAMPR:P‘RlNG
ZW-102 ’—
i 7B LAMP SOCKET
@ ‘ R-92
COMPRESSION SPRING ¢
20.131 - RETAINING EYELET
20.29

7" LAMP LEAD
2077 4
5.10

RESISTOR
20-45

INNER SHAFT
20-28

RETAINER PLATE

20-19

ROUND HEAD SCREW
6/32 x 3/8"
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REPLACEMENT PARTS FOR ‘KW' TRANSFORMER

Part No. Part Name List Price | Part No. Part Nome List Price
20.-2 Bottom Cover Assembly 1.00 R-91 Lamp Spring .05
20-4 Transformer Case 3.50 R-92 Lamp Socket .20
20-8 Coil Bracket .50 RCS-40 Washer .05
20-9 Stop Pin .05 RW-27 Red Jewel Cap 15
20-10 Coil & Lamination Assembly 7.50 T-159 Binding Post .05
20-14 Terminal Plate Assembly 75 T-160 Binding Post Nut .05
20-19 Retainer Plate 15 v-31 Soldering Lug .05
20-20 Contact Rivet .02 V-45 Carbon Roller .25
20.22 Circuit Breaker 1.50 ZW-22 Ferrule .15
20.27 Outer Shaft .25 ZW-102 Roller Pin .02
20-28 Inner Shaft .30 IW-177 Rectifier Resistor 35
20-29 Retaining Eyelet .05 No. 6-32 x 3/8"" R.H. Screw .02
20-31 Bottom Control Arm .50
20-36 Spacer Disc 15
20-37 Top Control Arm .50
20-43 Push Button Rod .10
20-44 Insulating Washer .05
20.45 Resistor .15
20-49 Rivet .02
20-50 Nameplate 75
20-62 Contact Spring .10
20-63 ‘A’ Switch Assembly J5
20-66 ‘B’ Switch Assembly 75
20-67 Coil Bracket Rivet .05
20-69 Switch Rivet (119
20-70 Switch Shaft .25
20.71 Washer .05
20-72 Speed Nut .05
20.73 Switch Spring .10
20.77 7" Lamp Lead .10
20-80 Push Button Spring .05
20-82 Long Contact Arm Assembly .45
20-83 Short Contact Arm Assembly .40
20-93 Cover Screw .05
20-102 ‘A’ Knob .25
20.103 ‘B’ Knob .25
20-108 Chrome Push Button .10
20-131 Compression Spring .10
20-132 Bearing Plate Assembly 2.75
20-138 Tension Nut .05
20-141 Bakelite Push Button (Alternate) 10
66-11 Spacer .05
66-12 Washer .02
167-15 Pin .05
810-62 Eyelet .05
1011-24 Red Control Handle .40
1033-86 Speed Nut .05
104113 Rectifier Disc .50
B-292 Cord & Plug .60
Q-90 Lamp .25
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TYPE “°KW'* TRANSFORMER REVISION

Type ‘KW' transformers manufactured since Replacement of the older coils with new coils
1957 were made with riveted lamination stacks which

requires the use of new brackets as well. The new
required a change in the dimensions of the coils and components and their assembly are illustrated below.
of the coil brackets.

? CIRCUIT BREAKER SCREW
#4-40 X 3/8" RH

a #4 LOCKWASHER

a5-73 CONTACT RIVET
20-20

¥

BEARING PLATE ASSEMBLY
20-132

CONTACT SPRING
20- 189

CIRCUIT BREAKER
20- 150

COIL & LAMINATIONS ASSEMBLY

PRIMARY COIL 20- 138

20~ 11

SECONDARY COIL
20- 142

= . M
—— ),
W[
————
———— — —

COIL BRACKET
20- 1852

BOTTOM COVER ASSEMBLY
20-2

SUPPORT STRAP
20- 167

|
|
!
!
|
@ COIL BRACKET RIVET
20- 67
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LIONEL SERVICE MANUAL
REPLACEMENT PARTS FOR TRANSFORMER TYPE KW' (Revised)
List List

Part No, Bin Description Price Part No, Bin Description Price
20-2 N-34 Bottom Cover Assem, 1,50 20-150 0-56 Circuit Breaker 1,50
20-4 F-1 Case 4,00 22-65 J-64 Rivet .02
20-8 Obs, Coil Bracket 45-73 A-61 #4 Lockwasher .02
20-9 O0-79 Stop Pin .05 51-300 LC Lamp .20
20-10 Obs, Coil Assem, 61-22 A-61 Lamp Contact ., 02
20-11 Primary Coil 3.50 66-11 H-97 Spacer .05
20-14 0-66 Terminal Plate 1,00 66-12 H-97 Washer 02
20-19 N-43 Retainer Plate .20 167-15 J-91 Rectifier Pin .05
20-20 0-78 Contact Rivet .02 810-62 Sub,22-65 Eyelet
20-22 Sub,20-150 Circuit Breaker 1011-24 N-1  Control .50
20-27 N-43 Outer Shaft .30

1033-86 0-99 Speednut .05
20-28 0-35 Inner Shaft .30 1041-13 N-73 Rectifier Disc .15
20-29 Sub, 20-157 Retaining Eyelet B-292 N-44 Cord & Plug 1,00
20-31 N-14 Bottom Control Arm .75 R-91 N-55 Lamp Spring .05
20-36 0-55 Spacer Disc .20 Q-90 Sub. 51-300 Lamp
20-37 N-43 Top Control Arm .75 R-92 N-55 Lamp Socket .25
20-43 0-65 Push Button Rod .10 RCS-40  H-93 Washer .05
20-44 0-75 Insulating Washer .05 RW-27 N-95 Red Jewel Cap .20
20-45 Sub, Z W-183 Lamp Resistor T-159 N-98 Binding Post .10
20-49 O-75 Rivet .02 T-160 N-98 Binding Post Nut .10
20-50 O-75 Nameplate .75

V-31 Solder Lug .05
20- 62 Sub. 20-159 Contact Spring V-45 Sub. 20-137 Carbon Roller
20-63 0-67 '"A'Switch Assem., 1,00 Zw-22 O-82 Ferrule .20
20-66 0-67 "B"Switch Assem. 1,00 ZW-102  O-64 Roller Pin .02
20-67 0-65 Coil Bracket Rivet .05 ZW-166  O-84 Anchor Piece .05
20-69 0-65 Switch Rivet .05 ZW-177 0-94 Rectifier Resistor . 35
20-70 0-65 Switch Shaft .30 ZW-183 O-68 Lamp Resistor .35
20-71 0-175 Washer . 05 20-152 0-46 Coil Bracket o 60
20-72 0_95 Speed Nut . 05 20-157 Retaining Eyelet . 20
20-73 0-85 Switch Spring .10 20-158 0-14 Coil & Laminations 12,00
20-80 0-55 Push Button Spring .05

20-159 Contact Spring .10
20-82 0-85 Long Arm . 75 20—167 Support Strap é 20
20-83 O-78 Short Arm o 15
20-93 0-95 Cover Screw .05
20-102 0-44 "A" Knob .30
20-103 0-65 "B'" Knob .30
20-108 0-95 Chrome Push Button .15
20-131 0-65 Compression Spring .15
20-132 Sub, 20-140 Bearing Plate Assem,
20-137 Carbon Roller .25
20-138 0-65 Nut (Circuit Breaker) ,05
20-140 Bearing Plate Assem 4.25
20-142 Secondary Coil 6.00

Printed in U.8. of America
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KW TRANSFORMER

Part Unit Min,

Number Location Price Quan.

20-2 N-34 1.50

20-4 F-1 Top 4,00

20-8 Obsolete

20-9 0-79 .05 12

20-10 Obsolete

20-14 0-66 1.00

20-19 N-43 .20

20-20 0-78 .02 25

20-22 Sub. 20-150

20-27 N-43 .30

20-28 0-35 .30

20-29 0O-75 .05 12

20-31 N-14 .75

20-36 0-55 .20

20-37 N-39 .75

20-43 0-65 .10 6

20-44 0-75 .05 12

20-45 Sub, ZW-183

20-49 0-75 .02 25

20-50 0-75 .75

20-62 O-75 .10 6

20-63 0-67 1.00

20-66 0-67 1.00

20-67 0-65 .05 12

20-69 0-65 .05 12

20-70 0-65 .30

20-71 0O-75 .05 12

20-73 O-85 .10 6

20-80 0O-55 .05

20-82 0O-85 .75

20-83 0-78 -

20-93 0-95 .05 12

20-102 0-44 .30

20-103 0-65 .30

20-108 0-95 .15 6

20-131 0-65 .15 6

20-132 N-23 4, 25

20-138 0-65 .05 12
- continued -

Description

Bottom Cover Assem.

Case

Coil Bracket

Stop Pin

Coil & Laminations Assem.,
Terminal Plate Assem.
Retainer Plate

Contact Rivet

Circuit Breaker

Outer Shaft

Inner Shaft

Large Retaining Ring
Bottom Control Arm
Spacer Disc

Top Control Arm

Push Button Rod
Insulating Washer
Resistor (Circuit Breaker)
Rivet

Nameplate

Contact Spring

"A'" Switch Assem.

"B'" Switch Assem,

Coil Bracket Rivet

Switch Rivet

Switch Shaft

Washer

Switch Spring

Push Button Spring

Long Contact Arm Assem,

Short Contact Arm Assem,
Cover Screw

"A'" Knob

HBH Knob

Chrome Push Button
Compression Spring

Bearing Plate Assem.
Tension Nut (Circuit Breaker)
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Part Unit Min,
Number Location Price Quan, Description
20-150 O-56 1.50 & Circuit Breaker
51-300 LC - &0 10 Lamp
61-22 A-61 « 05 25 Eyelet & Washer
66-11 H-97 .05 12 Spacer
66-12 H-97 .02 12 Washer
167-15 J-91 .05 10 Rectifier Pin
810-62 N-51 .05 12 Eyelet
1011-24 N-11 .50 Red Control Handle
1033-86 0-99 .05 12 Speednut
1041-13 N-73 .75 6 Rectifier Disc
B-292 N-44 1.00 Cord & Plug
R-91 N-55 .05 12 Lamp Spring
R-92 N-55 . 2D Lamp Socket
RCS-40 H-93 .05 12 Washer
RW-27 N-95 .20 Red Jewel Cap
T-159 N-98 .10 6 Binding Post
T-160 N-98 .10 6 Binding Post Nut
V-31 .05 12 Solder Lug
V-45 N-98 L Carbon Roller
ZW-22 0-82 .20 Ferrule
ZW-102 O-64 .02 25 Roller Pin
ZW-177 0-94 .35 Rectifier Resistor Wire
6/32 x 3/8" Q-62 .02 25 RH Screw (Plate)
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