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CITATION IV
ASSEMBLY & OPERATION MANUAL

INTRODUCTION

This new Citation IV Stereo Preamplifier Kit represents the culmination of extensive research and experimentation
it the technique of kit degign. It is meant to satisfy the aspirations of those who Insis: on nothing short af perfection
itself, The keynote is unparalleled performance and no compromise has been made in the design of this magnificent
instrument. N

This instruction manual has been written in simple, nontechnical language and if you will take the time to read it
thoroughly before starting the actual construction of this kit, your work will he easier and far more accurate, Addi-
tional information may be obtained by carefully studying the large fold-out diagrams supplied with this manual. These
may be attached to the wall opposite your workbench for easy reference.

After studying the manual, work slowly and carefully. After every ten or fifteen steps, go back over your wark to
check for possible errors. This will insure proper construction and will afford you the feeling of satisfactlon upon
completing an amplifier that performs perfectly the first time it is connected,

KEEP THIS INSTRUCTION MANUAL AVAILABLE AT ALL TIMES, IT CONTAINS INDISPENSABLE TECHNICAL
AND SERVICE INFORMATION,

When construction has been completed and preliminary tests performed as directed, refer to the Operation and
Ingtallation Manusl for final test ingtructions,



FEATURES

The new Citation IV is a compact stereophonic preamplifier designed in the best Citation tradition, It offers perform-
ance and features rivaled only by the famous Citation I,

¥ Separate bass and treble tone controls for each channel. Contrels may be switched out of the cireuit completely to
eliminate phase shift and transient distortion inherent in all tone controls.,

¥ Each amplification stage is surrounded with a feedback loop and is flat over an extremely wide freguency range.

* Bpecial rumble and scratch filters to effectively remove turntable and record noise without introducting distortion
or ringing.

* D, €. on all heaters and the use of low noise resistors ln critical places to reduce thermal agitation and hum,
# Distortion and phase shift virtually non-existeat at rated output,

® Continuously variable blend control to obtain center "fill" as required, Completely out of the circuit in the zero
position,

# [lluminated push=button On/Off switch permits preamplifier to be turned on and off without unpsetiing careful setting
of operating controls,

¥ Third channel amplifier output,

* Separate switches for Tape Monitor and Contour,

* Zero infinity balance control allows complete cut-off for either speaker,

* Feedback pair euwiput stage for low output impedance with extended frequency response and minimum distortion,

* Military-type terminal board constructlon for rigid, professional appearence, FPhenolic terminel boards are 178"
thick and are of the highest quality,

* Beautifully styled in charcoal brown and gald.



FREQUENCY RESPONSE:
DISTORTION:

NOISE:

RATED OUTFUT:

SENSITIVITY:

FUNCTION SELECTOR:
MODE SELECTOR:
BLEND CONTROL:

TONE CONTROLS:

BALANCE CONTROL:

CONTOUR SWITCH:

RUMBLE & SCRATCH FILTERS;

TAPE MONITOR SWITCH:
POWER OX/OFF':

QUTPUT RECEPTACLES:

TUBE COMPLEMENT:
CIMENSIONS:
SHIPFING WEIGHT:
FINISH:

ACCESS0RIES:

SPECIFICATIONS
—0 -0.5db, 3-80, 000 c.p. &,

Less than ,05% at 2 volts.

Hi Level: 85 db below rated outpul. Lo Lewvel: Less than 1, 5 microvelis referred
to input terminals,

2 volts

Hi Lawvel: 0.2 volts
Lo Level: 2.3 mv {n phono position,

6 Pogitions: Aux, Tape Amp, Tuner, Fhono-RIAA, Phono-LF, Tape Head,
Five Positions: Biereo, Reverse, A--B Channel A, Channel B,
Continuously variable. Removed from ¢ircuit in zero position,

Variable type for gach channel: May be removed completely from cirenit by
spacial swiich.

Zera to infinity type.

Compensates for Fletcher-Munson effect at low listening levels.
Mon-ringing switched type.

Permits monitoring of tape while recording,

Illuminated push-button, heavy duty.

Two maln preamp. output jacks., Cne center channel cutput. Two tape outputs
for recordings,

S5ix ECC83/12AXT7's, plus 4 semi-conductor rectifiers,
14 7/8"W=x11"Dx55/8"H,

25 lbs,

Charcoal brown and geld.

Opitional woeden enclosure,
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UNPACKING

Set aside ample room on your workbench to unpack the contents of this kit, Open the carton carefully and place all
of the components on your workbench, separating them into their respective categories, Handle all parts with care, for
they may become damaged through carelessness. Check the contents of the carton and folds of the packing material be-
fore discarding it 1o be sure that all parts have been removec.

After all of the parts have been unpacked, check them against the master parts list In this manual to make certain
gll parts are present and are correct as to type and value. Whenever possible, the values are stamped on the outside
of the parts to facilitate identification,

FLEASE NOTIFY YOUR DEALER IMMEDIATELY IF A SHORTAGE OR EARRONEOUS PART I5 DISCOVERED,

In the event of visible shipping damage, notify your dealer at once. If the kit was shipped to vou, notify the transpor-
tation company without delay, Harman-Kardoen will cooperate with you in such instances, but pleage note that only you
can recover from the carrier for damages incurred during shipping.

WARRANTY OF HARMAN-KARDON CITATION KITS

For a period of 90 days following the original date of purchase, all parts supplied with Harman-Kardon Citatlon Kits
are guaranteed by the manufacturer to be free from defects {n miuterial and workmanship when put to normal use and
service, This guaranty {3 apecifically limited to the following conditions:

(1) To validate the warranty, the warranty card accompanying each kit must be filled out completely and returned

to the factory immediately following the date of purchase,

(2) Harman-Kardon réeserves the right to substitute replacement parts for any which may be found defective.

{3} The warranty is effective only as to parts which are defective at the time of sale or become defective as the

result of normal operation during the 80 day period following the date of sale.

(4] This warranty iz limited to those parta which are returned to the factory transportation prepaid, and in the

judgment of Harman-Kardon are found defective under the terms of this warranty.

{3) This warranty is specifically void as to any parts in which acid core solder or paste fluxes have been used.

This warranty is in lieu of all other warranties, express or implied, and all other abligationg on the part of
Harman=-Kardon, Harman=-Kardon neither assumes nor authorizes any one else to assume for it any other liability in
connection with the sale of this kit.

Harman-Kardon does not agsume llability for damages or injuries incurred during the construction or operation

af this kit,
_.-;_..



SERVICE POLICY

Harman-Kardon has established a specizl consumer service division to answer all questions pertinent to the agsem-
bly, testing, or installation of this kit., Our superbly equipped factory service department is at your disposzl in the
event you require assistance to obtain the specified performance from your preamplifier, For information relating to
your Harman-Kardon preamplifier, please address sll correspondence to;

HARMAN-KARDOMN, INC.
CITATION KIT DIVISION
PLAINVIEW, L. 1., N. Y.

If your problem cannot be resclved through your own efforts and after vou have received factory authorization (refer
to warranty contract) pack the unit carefully and return via Railway Express, PREPAID, to the addresz listed above,
Pack the preamplifier in a large, rugged container, preferably of wood, using & substantial quantity of padding such as
excelsior, shredded paper, or crumpled newspaper. Attach a tag to the unit indicating your name and address and spe-
eific problem, Mentioning the other components in your installation may be of value,

Harman-Kardon will inspect and service your preamplifier at a minimum service charge of 312 plus the cost of parts
and tubes, provided the preamplifier has been constructed and completed in accordance with the instructions in this man=
wal,

PLEASE NOTE THIS SERVICE APPLIES ONLY TO FULLY COMPLETED INSTRUMENTS. WE WILL NOT ACCEPT
INCOMPLETE KITS OR THOSE THAT HAVE BEEN MODIFIED IN DESIGN. PREAMPLIFIERS SHOWING EVIDENCE OF
ACID CORE SOLDER OR PASTE FLUX WILL SIMILARLY RE REFUSED,

CONSTRUCTION INFORMATION

TOOLS REQUIRED

Only standard tools are required for the proper assembly of this kit, The most important and frequently used tool
will be the soldering iron. It should be a good one. A pencil type iron between 50 and 80 watts or & galder gun up to
100 watts is recommended, You will also require a long-nose pliers, diagonal cutters, screwdriver, sharp knife, solder
(rosin core only}, and an adjustable wrenck, An chmmeter could be of value but is not essential,

SOLDERING TECHNIQUE

Good solder connections are essential for the proper operation of this instrument. An improperly soldered connection
or a "cald" solder joint can cause considerable difficulty and is extremely hard to locate, If vou have little or no ex-
perience with soldering, it is suggested you read the following section carefully before proceeding with the construction
of the kit, Practice your soldering on an old terminal strip or tube socket until you are certain you ean attain a work-
able degree of skill. Soldering is not difficult, Merely observe the following rules and precautions:
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1. USE ONLY ROSIN CORE (NON-CORROSIVE) SOLDER! The solder vyou purchase should be clearly labeled for radio
end television use, The usual compasition is 60% tin and 40% lead indicated on the package label as 60/40. Do not
use so-called non-corrosive paste. This compound is highly corrosive when heated and will destroy the insulation
value of non-conductors and will gquickly lead to erratic or degraded performance. It has been our experience that
the following solder offer the best results.

Alpha, Cen-tri-core energized rosin 60/40 alloy ,062 dia.

Bow, AE 16 rosin core 60/40 alloy , 062 dia,

Kester, "'44" rosin core 60/40 alloy,

Kester, "Rosin Five" core 60/40 alloy.

Multi-core, Solder #13 SWG (5 core) Flux 364 (rosin) 60/40 alloy,

2. Use a high quality soldering iron in the 50-80 watt range, You may choose either the standard diamond or chisel tip,
Always keep the tip clean and properly tinned in accordance with the manufacturer's {nstructions.

3. All terminals and leads must be free from dirt, wax, and corrosion, for solder will not adhere to dirty surfaces,
Carefully scrape all terminals and leads which are not clean before applying solder.

4. Solder alone cannot be relied upon for strength. A good mechanical conneetion must always be made before applying
solder. Tinning the leads on resistors ard condensers {8 not always necessary, but 18 advisable for it helps the solder
adhere more readily to the connection,

3, To solder properly, apply the soldering iron to the joint until the joint heats sufficiently to melt the solder, Apply
the solder and hold the iron on the connection until the solder flows freely around and into the connection, Merely
melting drops of solder onto the connection is not satisfactory and will result in fanlty connections.

6. The general appearance of 2 connection can indicate if it is properly made., A'cold" solder joint presents a dull and
pitted or grainy appearance. A good solder connection should have a bright and smoocth appearance, When in doubt
ag to the condition of & connection, it may be teated by moving the leads slightly to determine if they are looge. Al-
ways apply fresh solder when correcting a loose or "cold" solder connection, As a rule, reheating the defective
joint will not praperly do the job.

7. When using your soldering iron, aveid applying excessive heat, ag this can result in damage to certain components,
Wken soldering a joint having a small component connected to it, the part may be protected from excessive heat
produced by the iron by grasping the lead between the joint and the component with a long-nose pliers. The pliers
will then conduct most of the heat away [rom the component, preventing overheating and damage,

8. Do not use excessive solder when making a connection., Use only enough solder to cover all leads and to insure a

tight connection. Excessive solder may result in the formation of shorts between adjacent terminals, particularly
on tube sockets and switch terminals,
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ASSEMBLY PROCEDURE

These instructions are presented in & simple, step by step sequence to make azgembly and wiring of your Cilation
Kit ag eagy as possible, Pleage take time to read each step carefully before actually performing the work., A space
is provided called "Assembly" to check off each operation as it is performed and will be helpful in preventing omissions
ar errors, A second space is provided called "Check"., This should be used after every 10 or 15 steps to recheck vour
work to insure accuracy,

Note that in the pictorisls;, each component is identified by a code designation and in addition, each terminal has also
been assigned a number., TFor example, V1-2 means tube zocket V1 Pin #2, etc,

Abhbreviations (N5), (8-1), (8-2), etc, after these coding designationa indicate whether or not that particular paint
should be soldered at this time. (MN5) indicates that more than one component iz connected to this terminal and that it
should not be soldered in that operation, (5-1) indicates that there is only one connection to that terminal and it should
be soldered in this operation. (5-2) indicates that there are two connections to the terminal and that it should be solder-
ed,_

When wire lengthg are gpecified, measure the length with a ruler go that the finished wiring will be accurate and
neat.

When the instructions call for the use of a "white/black" wire It means & white wire with a black spiral tracer.
When the instructions call for a "black/white' wire it means a black wire with a white spiral tracer.

Thig Citation preamplifier is assembled and wired as five zeparate units,

1, Main Chasgis

2, Swilch

3, Terminal Hoards
4, Powear Supply

5, Control Panel

Ag each assembly is completed it should be checked and put aside for later installation. In this way any errors can
be corrected before the congtruction of the kit has progressed to the final agsembly,

There are several resistor sizes used in this kit, Below are the exact full scale drawings of these values so they
can be easily identified.

== + WATT RESISTOR

{ | | WATT RESISTOR

2 WATT RESISTOR




CHASSIS ASSEMBLY
Refer to Plemorial #1

Mount the following components on the chassia.

Since there are two possible mounting positions of the tube sockets and the phono sockets be sure to observe the orienta-
tion indicated {n the pictorial.

STEF & ASSEMSLY OMICK

1 { ) { } Mount the fuseholder in position A, Use rubber washer, lockwasher and nut supplied.

2 { } ()} Mount the three AC outlets {n position AC 1, AC 2 and AC 3, Use #6=32 x 3/8" screws, #6 lockwashers
under #6-32 nuts.
Mount the following phono socket strips in the positions shown. Insert black inzulating strip between
socket and chassis, where called for, Use #6-32 x 3/8" screws, #6 lockwashers under #6-22 nuta.
Two 4 jeck sockets in positons D and E, (No insulating strip.
Three 3 jacksockets in positons C, F, and G, (Use ingulating strip on C only).
Mount the six tube sockets in the pozitions shown, Use #4-40 x 38" screws, #4 lockwashers under
#4-40 nuts. Note the #4 solder lug SL-1 under the nut at the V 1 tube socket, Position lug (SL-1}
toward pin #4 on WV 1.
B ¢ ¥ { ) Install twelve large speed nuts over the holes on each flange of the chassis,

Inspect for proper orientation of all components,

CHASSIS WIRING

o b G
i
e o
i,
e

Refer to Pictorial §2

Cut the following wires to the length specified, Strip each end 1/4" of insulation and connect to the points indicated.
Dress down to chassis,

STEF 5 ASSEMBLY CHMICK COLOR LENGTH FROM PIN % TO PIN £

1 () () white/brown 31/3" -V L {5-1) 5= WV 2 (NS

2 ( ) () white/brown 3 1fa" B- WV 2 {5-2) 5=V 3 (NS)

3 { 1 ()} white/brown ah 4- Y 3 {5-1) 4- V6 (5-1)

4 { ) () white/brown 3" 4= vV 2 {5-1) 4= ¥V 5 {5-1})

5 {) () brown 3 3/4" 5- V 4 {5-1) 5= WV 5 (NS)

B () () brown 3 34" 5- V 5 (5-2) 8- V 6 (NS)

i ( ) () black 3 1/4" 4- V 4 (5-1) 4= V 1 (NS)
and thru solder lug
SL~1 {N5)

B { ¥ { )} Notice the metal tabs at each side of the phono sockets, Tin the tabs on the side shown in the pictorial,

("Tinning'is the process of applying a thin film of salder to the part to be soldered before the wire is
actually connected,) Place a plece of bare wire so that it makes contact with each of the tabg as ghown.
Solder at all points of contact, Clip off excess wire.

o { } ()} black il 4- V 1 {NS) leave this end free
10 { J { )} white/brown 12 1f2" - V 3 (5-2) leave this end free
11 { ) () browm g 3/4" b= W 6 (5=2) leave this end free

Twist the above 3 wires together and dress as shown.
8=



STOP 3 ASSEMOLY CHECK
12 L3 ) 100 mmf 10% disc capacitor (value marked on body of capaciter) from J 12 - L (¥S) to J 11 = L (5-1),
1§ €y () 100 mmf 10% disc capacitor (valus marked on body of capacitor}from J 8 - L (KS) to J 10 - L (5-1).
L4 { } () 56 Kohm 1/2 watt 10% resistor {(green, blue, orange, silver) from J 12 - L (NS} to J 11 = G {S=1).
i5 (1} () 36 Kehm 172 watt 10% resistor (greer, blue, orange, silver) from J 9 - L (NS) 0 J 10 - G (S-1},
ih (I { )} 100 mmf 10% disc capacltor (valie marked on body of capacitor)between pin #2 (N5) and pin #3 (MNS)

on WV I tube socket, Dreszs parallel to chaszsis,
17 { } () 100mmf 10% dise capacitor{value marked on body of capacitor) between pin #7 (NS) and pin #8 (KS)
on V 4 tube socket. Dresa parallel to chassis,

] (3} () Cutablack wire 5 3/4" long. Strip one end 1/4" of insulstion, Connect to I 13-G {S=1}, Strip
the other end 1/2" of insulation, Leave this end free,

12 () {1} Cutablack wire 3" long, Strip one end 1/4" of insulation . Connect to J B=G {S=1). Strip the other
end 1/2" of insulation. Leave this end free.

20 () ()} Cutapiece of heavy bare wire 1 7/8" long. Bend each end 1/4" as shown (n the Bending Detail. Inser:

between AC-1 Iug A (NS} and AC-3 lug A (N5). Bend AC-2 lug A over the wire and solder AC-2 only,
21 () () Cutapiece of heavy bare wire 1 1/4" long. Bend each end 1/4" as shown . Insert between AC-2 lug B
(NS} and AC-3 lug B (5-1).
22 { } () Cuta piece of heavy bare wire 2 1/2" long. Bend one end 1/4", slipa 1 3/4" piece of sleaving over
the wire and bend the other end 1/4". Insert one end into AC-2 lug B (S=2), Insert the other end into
fuseholder lug A (NS), Bend away from lug B of AC-1 as shown. ;

23 { ) () Cutablack wire (heavy insulation) 68'' long. Strip each end 1/4" of insulation and tin the ends, Connect
one end to fuseholder lug A (5-2). Leave the other end free.

24 { )} { } Cuta black wire (heavy insulation) 8" long. B&trip each end 14" of insulation and tin the ends, Conneet
one end to AC-1 lug B (N5}, Leave the other end free,

235 { )} () Insertthe A, C, line cord inte hole B. Connect one wire to AC-1 lug B (5-2), connect the other wire

to AC- lug A (5-2),
Check the above steps belore going further, This completes the preliminary wiring of the chassis,

FUNCTION SWITCH WIRING
Refer to Pictorial #3, Figure A,

There are sections of the switch where two lugs are staked together. When wiring to theze lugs make sure that the wire
is inserted thru both lugs.

Use bare wire to make the following connections, Wrap around the lug, close to the wafer, Note the use of sleeving be-

tween several lugs,

STIF = ALSIMBLY CHICK
1 (3 () On wafer #1 from Lug #11 (NS) thru Lug #10 (NS}, add 1/2" of sleeving and continue thru Lug #8 (NS),

then thru Lug #7 (NS), then add 3/8" of sleeving and continue to Lug §6 {NS).

( } On wafer #1 from Lug #4 (NS) to Lug #5 {N3).

( } On wafer #4 from Lug #11 (NS), then add 3/8" of sleeving and go thru Lug #1 (NS), then thru Lug #2 (NS),
then add 12" of sleeving and go thru Lug #4 (N5}, then to Lug #5 (NS).

4 {} () On wafer 4 from Lug #9 (NS} to Lug #10 (NS).
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lugs.

SFEF X ASSIMBLY CHICKE

= Re -] %o
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L1
ia
13
14

15
16
1T
18

i1
20
21
22
23
24

Thiz completes the component wiring of the function switch.
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WIRING FUNCTION S5WITCH COMPONENTS

Center the components between the lugs and make certain the leads from the companents do not touch any of the adjacent

COMPONENT

dize
tabular

Capacitor,
Capacitor,
Capacitor, tubular
Crapacitor, tubular
Reslstor, 1/2 W
Resistar, 1/2 W

Capacitor, tubuiar
Resistor, 1/2 W
Resgistor, 1/2 W
Registor, 1/2 W

Capaciior, tubular
Capacitor, tubular
Resistor, 1/2 W
Resiztar, 1/2W

Capacitor, tubular
Capacitor, tubular
Capacitor, disc
Regigror, 1/2 W
Resistor, 1/2 W
Resistor, 1/2 W

beiore proceeding.

Refer 1o Pictorial #3, Figure B,

Cut the following wires to the length specified. Strip one end 1/4" of insulation,

WALUE

47 mimfi=: 10%
L0023 mid=5%
L 003 mid==5%
056 mifd=5%
BAK+5%
BAK =L 50

.03 mid=£5%
2. 4K="5%
1.6K:= 5%
J3K=5%

L0083 mfd 5%
L0 o mid==5%
H2K = 5%
24K 5%

03 mid 5%
L0023 mfd --5%
47 mml ==10%
2. 4K=-5%
1,BE=5%,

33K =5%

MARKING

on body

o body

on body

on body

lgrey, red, orange, gold)
{red, vellow, orange,
gold}

on body

{red, vellow, red, gold)
{brown, blue, red, gold)
{orange, orange, orange
gald)

on body

on body

lgrey, red, oraoge, gold)
{red, yellow, orange,
gold}

an body

on body

on body

(red, yellow, red, gold)
(brown, blue, red, gold)
{orange, orange, orange

gold)

Strip the other end 1/2" of insulation, leave this end free,

ETEP & ASSEMELY CHECK

25
26
27
28
25
a0

Sy Ay, iy,

Tt g g s i

g ——

e M el e

COLOR
Grey
White/ violet
White/violet
White
Gresnf white
Black

LENGTH
a81/2"
g8 3/4"
21fa"
g

3 1/4™
El”

COMMECT TO LUGE =
1 Wafer #1 {5=1)
2 Wafer #1 (K5}
2 Waler #1 (5-2)
3 Wafar §1 [{5-1)
4 Waler #1 {(5-2)
B Wafer #1 (N3}
~1p-

FROM LUG

& Wafer #1 (N5)
6 Wafer #1 (K5)
T Wafer #1 (5-2)
& Waler #1 (S-2)
10 Wafer #1 (5-2)
L1 Wafer #1 (N5)

11 Wafer #1 (5=3)
1 Wafer #2 (5-2)
4 Wafer #2 (5-2)
5 Wafer #2 {N5)

1 Wafer #3 (5-1)
2 Wafer #2 (3-1)
4 Wafer #3 (3-1)
5 Walfer #3 (5-1)

f Wafer #3 (N5)
12 Wafer &3 (3-1)
10 Wafer #4 (S-Z2)
i Wafer #3 {3-2)
8 Wafer #3 (S=-2)
10 Wafer #3 (NS)

10 Wo =

3 Wafer #1 (5-2)
7 Waler #2 (5-1)
8 Wafer #2 (8-1)
10 Wafar #2 (5=1)
12 Wafer #2 (5-1)
13 Wafer #2 (5=1)

1 Waler #2 (N5}
4 Wafer #2 (N5)
5 Wafer #2 (NS)
& Wafer #2 (N5)

1 Wafer #4 {5-2)
2 Wafer #4 (5-2)
4 Wafer #4 (N5}
5 Wafer #4 (NS}

§ Waler #4 (5-3)
11 Wafer #4 (N5}
11 Wafer #4 (NS5)
B Wafer #3 {INS)

10 Wafer #3 {NS)
13 Wafer #3 {NS)

Inepect the previous steps for correct locetion of components

Connect this end 1o the lug indicated,



STEF & ASSEMBLY CHECKE COLOR LEMGTH CONMECT TO LUG

81 { ) () Black/white 5 1/2" 6 Wafer #1 (S=5)
32 () () Violet 11 12" & Wafer #1 (NS)
33 () { ) Violet 3 3/4" & Wafer #1 (3-2)
34 () () Green 2.1/4" 2 Wafer #2 (5-1)
35 () () White/brown 4 112" 1 Wafer #2 (5=1)
38 () { ) Yellow 2 1/4" 5 Wafer #2 (5-3)
T it} () Brown 5" i Wafer #2 (5-1)
3 ()} { ) White/yellow 31fa" 8 Wafer #2 (5-2)
a9 ( } () Black 4 1/4" 11 Wafer §#2 (5-1)
40 () ()} Black 2 3/4" 3 Waler #3 (5-1)
41 [y 1) Green A T Wafer #3 (5=1)
42 { } () White/brown 4 1f2" & Wafer #3 (5-1)
43 {y () Yellow 4 1/a" 10 Wafer #3 (S-3)
44 ()} () Brown 3 374" 11 Wafer #3 (5-1)
45 ()} () White/Yellow 5 1f2" 13 Wafer #3 (5-2)
46 { ) () Violet 3" 3 Wafer #4 (NS)
47 { ) () Violet 21/2" 3 Wafer #4 (5-2)
48 { ) )} White/Black g 172" 4 Wafer #4 (5-3}
45 () { ) Grey 13/4" B Wafer #4 {(5-1)
af () 1 ) White/vialet 2" T Wafar #4 (N5)
6l { ) ()} Whitefviolet 31/4" 7 Wafer #4 (5-2)
B2 () () White 2 12" 8 Wafer #4 (5-1)
83 | ) { ) Green/white 3 3/4" 9 Wafer #4 (3-2)
54 () () Black 4 1f2" 11 Wafer #4 (5-4)

This completes the wiring of the function switch, Inspect the previous steps and make certain that all lugs are soldered
and there is no flow of golder into the contact section of the lups,

BRefer to Pictorial #4 .

2B { } () Install two large speednuts onto the metal bracket of the awitch, over the mounting holes,
56 { } () Dress all wires as shown.
5T t } () Refer to switch mounting detail, Mount the function sawitch to the side panel of the chassis. Use
#6-32 x 3/8" screws. (The switch will be accurately positioned on a later step,) Connect the following
wires from the switch to the phono sockets as Indicated,
FUNCTION SWITCH WIRING TO CHASSIS
CCLOR FROM WAFER =]
58 () { ) Gray 4 J 14 = L (8=1}
89 () () 2" White/violet 4 J 15 - L (8=1)
60 ()} () Black 4 (dress along panel) J 15 = G [(8-1)
Gl | { 1} White 4 J 16 = L (5=1}
62 () {1 3" Violet 4 J 17 = L (8=-1)

=11-



STIP £ ASSEMBLY CHECK COLOR FROM WAFIR = O

683 ()} () Brown 3 (dress along pancl) J 13 - L {5-1)

64 () ( )} White/brown 3 (dress along panel) J 12 = L (3-3)

85 { ¥ () Brown 2 (dress over bracket) JB8 - L (3-1)

66  { } { ) Whitefbrown 2 {(dress over bracket] J 8 = L {(5-3)

67 { } () Group together the black, white, 8 3/4" white/violet, gray and 11 1/2" violet wires from Wafer #1 and
the white/black wire from Wafler #4, Dress leads as shown, Use pieces of cable wrap to hold the wires
together at a point about a 1/2 inch away from Wafer #1. ("'Cable Wrap" is the 1/4" strip of double
yellow paper with thin wire sandwiched between the paper strips. This malerial i used to keep a number
of wires grouped together to form a "cable'., Cut a piece approximately 3/4' long and wrap around
wires as indicated.) Bend at this point and dress toward the chassis. Bend apain at the chazsis. Use
another piece of cable wrap just above the chassis bend.

Connect these wires to the phono sockets as follows:
COLOR ™™

i T O T A gray J7-LI{31)

62 { ] (| white/viclet J B =L {5-1)

I O I black JE -G (5-1)

T {3 4} white J & - L {5-1)

T2 {1 [} violet J 4 - L {51)

Thiz completes the preliminary function wiring. The remaining 16 wires from the switch are connecied in a later step,
Check the previous steps before proceeding.

CHANNEL "A" TERMINAL BOARD WIRING
Refer to Pictorial #5, Figure A.

Cut the following wires to the length specified. Strip each end 3/4" of insulatien. Insert the stripped ends through the
gmall holes from the rear side of the board, Wrap one complete turn around the bottom section of the lug., Dress the
wire tight to the board and away from all other lugs as shown,

DO XOT SOLDER ANY CONNECTIONS AT THIS TIME.

SFEF & asgEmMELY cWick  COLOR LEMGTH FROM LUG = TO UG =
1 {J () black ar S a7
2 () () black 3 1/4" 57 53
3 { ) ()} black 83 1/2" 51 49
4 { ) () black 3 1j2" 49 23
3 {) () black 25/8" 23 17
B { )y ()} black 5" B0 i)
T { ) ( } black 2 3/4" 20 21
8 { ) { ) vellow 4" 36 a4
i { ) ()} blue/white 5 1/8" g 46
10 () ()} orange 2 374" 43 67
11 { } () white/orange 5" 18 fifi
12 { ) | )} greenfwhite 2 3/4" 42 G
13 () ) white/red z1/2" 41 43
14 () () white/red 2 3/4" £3 B85
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ETIF & AGSIMBLY CHICK COLOR LENGTH FROM LUG TO LUG =

15 () () gray g 4 oy
16 () { ) green 4" a7 B2
17 { )} () greenf/white 5" g 13
18  {} { ) white/yellow 5 374" a0 .
19 ()} () red g 40 81
20 ¢} () red 3 3/4" 40 4%
21 () () white/violet 5 173" 18 n
22 () () wviolet 6 1/4" 12 50

Carefully check the previcus wiring to make certain that the wires are connected to the praper lugs,

Cut the following wires to the length specified. Strip one end 34" of insulation. Insert through the small hole as
previously described. Connect to the bottom section of the lug, Strip the other end 1/4" of Ingulation, Leave this
efd free, Dreas toward the end of the board as shown. Do not solder any connections.

STEP # ASSEEALY CHECK COLOR LEMNGTH COMMELT TO LUG
23 { } () vellow/white AL g

24 () ()} yellow/white g 1/2" 4%

23 { } 1) white/yellow g 5

28 () { ) yellow 6 1/2" 1

27 () () whitefgreen 3 3/4" 18

28 { ) () green 4 5/4" a7

28 () () black 31/a" 21

30 () () black 4374 273

This completes the wiring of the rear of the board, Check to make certain that the wires are connected te the proper
lugs.
Refer 1o Pictorial #5, Figure B.

The following Ingtructions refer to the front section of the board, Tse bere wire and make the followlng connections to
the bottem section of the lugs, DO NOT SOLDER ANY CONNECTIONS,

STIR 4 ASSEMBLY CHECK FROM LUG = TO LUG
al () () 2 14
32 (=Y. €2 B i
33 (Y () T 8
34 1) 9 10
35 by 1) 11 15
36 [ R 21 28
T (1 () 33 34
38 ) T | 38 39
39 -3 %) 48 54
20 (1 L) 48 55
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ETIR & ASSTMBLY CHECK FROM LUG = TO UG =
21 { [ a0 56
42 () () 51 57
23 U R b2 58
4 () t) 53 50

Cut the follewing wires to the length specified, Strip one end 172" of insulation and connect to the bottom section of the
lug. Strip the other end 1/4" of insulation, Dress toward the end of the board between the lugs as shown. Leave this
end free, DO NOT SOLDER ANY CONNECTIONS,

STEF = ASMMELY CHICK COLOR LEMGTH COMNMNECT TO UG =
4 (1 () green 4 3/4" 35
48 () () vellow 2" 11
47 (1 () vellow 13/4" 3
48 () () blue 4 1/4" 32
43 () () Elue 412" 30
al (Y () blus 4 174" 26
st () () greenf white 1 8/4" 10
82 () ()} greenwhite 5 1/4" 42
5 LA L grean/ white an 2
a4 e [ S blue! white 211" 1]
85 () () blue/white 41/2" 25
a6 {1 {1 blue/white 41/4" 24

Check the previous steps for correct connections and proper dressing of wires,

Hefer to Pictorial #5, Figure C.

Connect the following components to the bottom section of the lugs., Center the component between the lugs and wrap
the leads one complete turn arcund the lugs, Cut off the excess wire close to the lugs.
DO NOT SOLDER ANY CONNECTIONS,

STEF if ALiEmELY cwick  COMPOMNENT WALLUE MARKING FROM LUG £ TO LUG =
8T () () Resiator 11"2_1.'-'5.’ 470K ohm - 10% {yellow, violet, yellow, silver) 22 35

88 () () Resistor 1 W 560 ohm - 10% {green, blue, brown, silver) 21 34

58 () ()} Resistor 1/2 W 4, TE ohm = 10% {yellow, wiolet, red, silver) 34 47

A { )} ()} Resistor 12 W 120K ohm - 10% (brown, red, yellow, silver) 18 29
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Connect the following components to the top section of the lngz. When soldering, take care not to burn the insulation
off of the nearby jumpers. Make certain that the solder flows around all wires when soldering each lug,

BTEP & BSSEMBLT CHECK COMPONENT VALUE MARKING FROM LUG =  TO LUG
Gl { ) [ ) Resistor, precision 4.7K chm ot Bady 11 {5-3) 21 (ME5)
g2 { ) { ) Capacitor, disc ,002 mfd - 10% on body 21 (5-6) 34 (NS
63 () { ) Cepacitor, diac 330 mmf - 10% on body 34 (5-3) 47 (NS)
64 { } { } Resiatar, I wati 580 ohm = 5% (green, blue, brown, gold) 47 (S=4) A0 {5-12)
85 ()} ( ) Capacitor, tubular 200 mfd 3 volt on body 15 (5-2) 33 (NS)
(Observe polarity - positive end 1o lug #13)
G5 { ¥ { ) Resistor, 1 watt 150K - 10% (brown, green, vellow, silver) 33 (8=3) 46 (8-13)
67 { 3 () Capacitor, tubular .1 mfd - 400 Volt on body 10 (5=3} d3 {NSE)
&8 { )} { } Resistor, precision 270K ohm on body 32 (5-3) 43 (5-2)
68 ( 1} () Resistor,1/2 watt L meg ohm - 10% {brown, black, green, silver) & {5-2) 20 {5-3)
70 ( ) ()} Capacitor, tubular .47 mfd - 400 volt on body 8 {5-4) 31 (NS)
Tl { ) () Resistor, 1/2 watt 160K ohm = 6% {brown, blue, vellow, gold) 31 {5-2) 44 (5-13)
72 { } { ) Resistor, 1 watt 58K ohm = 10% (green, blue, orange, silver) 7 {5-2) 18 {5-2)
73 ( )} { } Capacitor, tubular .47 mfd = 400 valt on body & {5-3) 30 (N5)
T4 { } ()} Resiztor, precigion G3EK ohm on body 20 [{5-3) 43 {8=3)
75 {1 i } Solder lug #432 [5=2)
T8 { ) ()} Resistor, 1/2 watt 1.2 meg ohm - 10% (brown, red, green, silver) 3 {5-2) 14 {NS)
7 1) () Ceapacitar, dise A3 mmf - 10% on body 18 {5-4) 29 {5-3)
78 { ) {} Capacitor, tubular .1 mid - 400 volt an body 4 (S5=2) 28 (N5)
() { } [ ) Resistor, 1 watt 270K ohm - 105 {red, wviolet, yellow, silver) 28 {3-3) 41 (5= 2)
80 { ) () Resistor, 1 watt 3.9K ohm - 5% {orange, white, red, gold) 3 (5-2) 17 (N5}
BL ¢} { ) Resistor, 1/2 watt 4.7 meg ochm - 10% (yellow, violet, green, gilver) 17 (S-3) 27 {3-3)
g2 f v 1) Capacitor, tubular .1 mfd - 400 volt on body 2 [5-3) 26 (N5)
a3 P} { ) Resistor, 1 wati 100K obm - 10% (brown, black, vellow, silver) 26 (S-3) 40 (5-3)
T { } () Resistor, 1f2 watt 1 meg ohm - 10% {brown, black, green, silver) 14 (3-2) 23 (5-4)
8BS { } () Resistar, 1 watt 27K chm = 10% | (red, violet, orange, silver) 25 (5=12) a8 (Ns)
B {1 {1} Capacitor, tubular 4T mfd - 400 volt on body 1 (M5 24 [NS)
ET { } () Resistor, 1 watt 100K ohm = 10% (brown, black, vellow, silver) 24 (5-3) 38 (5-2)
BE ( ¥ () Capacitor, tubular 200 mifd - 3 valt on body 485 {5-3) 459 [5-4)
{Observe polarity, positive end to lug #48)
&8 ! { } Resistor, 1 watt 470 ohm = 3% (yellow, violet, brown, goid) 34 {5-=3) a5 {5-2)
g0 { ) { } Capacitor, tubular 200 mfd - 3 valt on body 50 (S5-2) 51 {5=3)
(Observe polarity, positive end to lug #50)
8L () ( )} Resistor, 1 watt 1K ohm = 5% {brown, black, red, gold} 56 (S=3) 57 {5-4)
az { Y |} Capacitor, tubular 200 mfd = 3 volt on body 52 (5-3) 653 (N5}
(Observe polerity, positive end to lug #52)
83 () () Resistor, 1 watt B20 ohm - 5% {gray, red, brown, gold) 5R (5-2) 58 (8-2)

Recheck the previous steps for correct location of componets, correct polarity of capacitors and all soldered connections.
This completes this portion of the wiring of the channel A board, Put aside for later installation.
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Refar to Plctorial #5, Figure I

Cut the following wires to the length specified. Strip each end 3/4" of insulation. Insert the stripped ends through the
small holes from the rear side of the board.

Wrap one complete turn aroond the hottom section of the lug, Dress the wire tight to the board and away from all other
lugs, as shown,

DO NOT SOLDER ANY CONNECTIONS AT THIS TIME.

ETEF v AESEMBLY cHECK — COLOR LEMGTH FROM LUG = TO UG
1 {» () black g 63 57
. { ) () black 314" L% 4B
3 () ()} black gifz" 30 52
4 {( } () black 31/2" 52 2a
5 { } [ ) black 238" 28 18
B t ¥ () black 5" 54 15
7 { } ) black 23/4" 15 13
B { v+ ()} yellow 4" 41 30
9 { ¥} { )} bluefwhite 51/8" 4 37
0 {r {) orange 2 3/4" a8 64
11 () () whiteforange 5" 16 65
13 { } ()} greenfwhite 2 3/4" aa 67
13 () ()} whitef/red 21/a" 40 44
14 { } () white/red 2 3/4" 44 66
15 (1) () gray G ] 68
1 () [ ) green 4" 27 68
17 { } () whitefvellow 5 3/4" 25 34
1 () () red 3" 41 70
19 () 1) blue 21f3" 3 46
20 () { ) green/white 6 1/4" 6 35
21 { } {) violet 2 1f2" 42 62

Carelully check the previous wiring to make certain that the wires are connected to the proper lugs,

Cut the following wires to the length specified, Strip one end 3/4" of insulation. Insert through the small hole and wrap
arcund the boltom section of the Tug, Strip the other end 1/4" of ingulation, dress toward the end of the board as ghown,
Leave this end free. DO NOT SOLDER ANY CONNECTION AT THIS TIME,

STIP & ASSEMELY CHECE ~ COLDR LENGTH CONMECT TO LUG
23 ( } () white 4 1/4" 11
23 {1 & )} wellow/white T 53
24 () () yellaw/white 6" a6
25 { ) () green 5" 27
26 () () wellow B 1f2" 440
2T () () whitefgreen 334" 17
28 { } () white [yellow G 1f2a" 50



STEP = AssemsmLy cwick  COLOR LEMGTH COMMECT TO LUG ¢

24 {1 ()} black & 143" 29
{Twist with the white wire from lug #11)
30 () () black 4 3/4" 13

This completes the wiring of the rear of the board, Check to make certain that the wires are connected to the proper
lugs.

Refer to Pictorial #¥5, Figure E

The following instructions refer to the frunt section of the board. Use bare wire and make the followlng connections
to the bottom section of the lugs. Do not colder any connections,

EFEF & ASSIMBLY CHICK FROM LUG 4= TO LUG 2=
31 0 I 1 14
iz () () 2 3
33 () () 4 a
34 Ey () B 7
a5 [ T 10 in
36 () {3 12 13
37 £y () 23 23
38 (3 (3 47 Gl
39 (Y L) 48 55
40 () (1} 49 56
il ¢ ) 50 57
42 ()Y 1) gl 58
43 () () 52 59
44 () () 53 |

Cut the following wirea to the length specified. Strip one end 1/% ' of insulation and connect to the battem section of the
lug, Strip the other end 1/4" of insulation, Dress toward the end of the board between the lugs as shown, Leave this
end free, DO NOT SOLDER ANY CONNECTIONS AT THIS TIME,

STIP & AssimmLy cHeck  COLOR LENGTH COMMECT TO LUG
45 ()} () blue/white 41/2" 33
46 { ¥ () bluefwhite 5 1/4" 26
47 (} ()} bluefwhite 212" 4
44 { ¥} ( } blue 4" 28
48 () () blue 41/2" iz
50 { } () blue 4 1/4" 24
51 ) () green/white b T 10
52 ()} () green/white 5 1f4" 39
53 () ()} greenfwhite 1 3f4" 2
G4 {1} () yellow 21fa" 4
55 () { ) yellow a" 1
56 () ()} green 4 1/3" 21

Check the previous wiring for correct conneciions and proper dreseing of wires.
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REefer to Pictorial #5, Figure F

Connect the following components to the bottom section of the lugs. Center the components between the lugs and wrap
the leads one complete turn around the lugs., Cut off the excess wire close to the lugs, DO NOT SOLDER ANY CON=
NECTIONS AT THIS TIME,

STEF = AssEmELY cHicx  COMPOMEMT WVALUE MARKING FROM LUG = TO LUG X
57 i} [ ) Resistor 1/2 W 470K ohm 10% {vellow, violet, vellow, silver} 14 21
58 { } { ) Resistor 1 W 360 aohm 10% {green, blue, brown, silver) 13 2%
af it} () Resistor 1/2 W 4. TH ohm 10% {vellow, violet, red, silver) 29 36
Gl i ¥ { ) Resistor 1/2 W 120K ohim 10% {brown, red, yellow, sllver) i7 25

Connect the [ollowing components to the top seclion of the lugs. Make certain that the sclder flows around all wirez
when seoldering each lug.

651 { 1 1§} Resistor, precision 4.7K ohm on body 1{5-3) 13 {N5)
B2 () ()} Capacitor, disc L 002 mid 0% on body 13 (5-6) 22 (N5)
63 ( } ()} Capacitor, disc 330 mmf 10% on body 22 (5-3) 36 (NS)
il (1 ()} Resistor, 1 W 560 ohm 5% {green, blue, brown, gold) 36 (5=4) 54 {5-2)
65 () { )} Capacitor, tubular 200 mmif 3 volt on body 14 {5-2) 23 (NS)
tObserve polarity, positive end to Lug #14)

56 () { } Resistor, 1 W 150K ohm 10% {brown, green, vellow, silver] 23 (5-3) 37 {5-2)
&7 {4 i } Capacitor, tubukape . 1 mid 400 volt on body 2 (5-3) 24 (M=)
it i 1 )} Resistor, precision 270K ohm on body 24 {3=3) 38 (5-2)
649 {1 ()} Resistor, 1/2 W 1 meg ohm 10% {(brown, black, green, silver) 3 (5-2) 15 {5-3)
o { ¥ () Capacitor, tubular 27 mid 400 V on baody 4 (5-4) 31 (N8
71 { } () Resistor, 1/2 W 160K ohm 0% {brown, blue, yellow, gold) 31 {5-2) 43 (5-2)
T2 i ¥ () Resigtor, 1 W 6K ohm 10% {green, blue, orange, silver) 5 (5=23) 16 {5=2)
T3 { ¥ ( ) Capacitor, iubular LT mid 400 V on body 6 (5-3) 32 (N5}
T4 [ 1§} Resistor, precision 68K ohm on body 32 {5-3) 44 (5=3)
75 { + () Solder lug #39 (5-2)

T6 {0 F i } Resistor, 1/2 W 1.2 meg ohm 10% {browmn, red, green, sibver) T (5=2) 17 (NS
T7 (I i} Cap&uitﬂr, disc 33 mmf 1|:|f."n Qn bﬂ.djr 17 (5-4) 25 { §-3%)
T& i 1 { ) Capacitor, tubular o 1 mfd 400 v o body B-(5-2) 26 (N5}
TH i ¥ § ) Resigior, 1 W 270K ohm 10% (red, violet, vellow, silver) 26 (5=3) a0 (5=2}
EQ L} () Resistor, 1 W 3.8K ohm 5% (orange, while, red, gold) B (5-2) 18 {NS)
&1 i ¥ () Registor, 1/2 W 4,7 meg ohm 10% (vellow, violet, green, silver} 1B (5=3) 27 (5=3}
B2 Ly ()} Capacifor, tubular « L mafd 400 W on body 10 (5-3) 28 (N3}
B3 { ¥ () Resistor, 1 W 100K ohm 10% (brown, black, vellow, asilver) 28 (5=3) i1 (5-2)
B4 { } () Resistor, 1/2 W 1 meg chm 10% (brown, black, green, silver) 18 (5-2) 29 (5-4}
ELE i ¥ )} Caparciior, tubular 2 mfd 25 volt on body 11 (5-2) a0 (N5)

{Observe polarity, positive end to Iug #20)
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STIP & ASSEBALY CHECK COMPONENT WALUE MARKING FROM LUG i TO UG i

1] [ 1 ()} Capacitor, tubulap AT mid 400 V on body 20 (NS 48 (5-2)

) { ) () Capacitor, tubular 200 mfd 3V on body 48 {5-3) 40 (5-3)
( Observe polarity, positive end to lug $49)

&8 { ) () Resistor, 1 W B20 chim 5% {gray, red, brown, gold} 55 (N5} a6 {5-2)

g2 () () Capacitor, tubular 200 mfd 3 V on hody 50 (5-3) 51 {5-2)
(Obzerve polarity, positve end to lug #51)

a0 { } { ) Resistor, 1 W 1K ohm 5% {brown, black, red, gold) 57 (5=4) 58 (5-3)

81 () () Capacitor, tubular 200 mfd 3 V on body 52 (5-4) 53 (S=3)
(Observe polarity, positive end to lug #53)

B2 (Y { ) Resistor, 1 W 470 ohm 5% {yvellow, wiolet, brown, gald) 59 {5=2) BO (3-2)

Recheck the previous steps for correct location of components, correct polarity of capacitars and all soldered connec-
tions, This completes the preliminary wiring of the terminal boards,

TERMINAL BOARD ASSEMBLY

Refer to Pictorial #6, Figure A

STEP ) ASSEMBLY CMECH
1 ¢} () Install five speed nuts (small) on each terminal board mounting bracket over the mounting holes.

2 {1 { ) Mount the Channel A board to the brackets, Use #6-32 x 38" ac rews, Observe orientation of brackets,
Bracket mounts to bottom of channel A board, Make sure there are no wires caught between the board
and the bracket before tightening serews,

3 { } () Mount the channel B board to the above assembly., Use #8-32 x 3/8" screws. Observe same precaution
as stated above, Bracket mounts to bottom of channel B board. At this point dress the loose wires
from each board toward the component side of the board,

Refer to Pictorial #6, Figure B

4 €} () Slide 1" of sleeving over one lead of a , 47 mfd 400 volt tubular capacitor (value marked on the body of
the capacitor) and then insert that end through the small hoele from the rear of the board to lug #45 (N5)
ot the channel B board, Wrap the lead one complete turn around the bottom section of the Ing. Poszition
the body of the capacitor between the two boards and against the mounting bracket., Leave the other end

ires,
5 { } () Connect a 100K ohm 1 watt 10% resistor (brown, black, yellow, silver) between lug #33 (5-3) and lug

#45 (M5} on the channel B board., Connect to the top section of the lugs.

Use bare wire and make the following connections between the boards., Feed the wire through the hole in the lugs and
bend back over the lug to make a secure connection,

FROM CHANNEL "A™" BOARD TO CHANNEL “'B" BOARD
FTEF % AGEEMBLY CHECK LUG # UG %
B () () BT {5-2) G4 {I3)
) L I 66 {5-2) 65 {MS)
B 0y () 65 (3=2) A6 (INE)
El Yy (0 39 (3-3) use sleeving 45 (5-13)
10 [ I BE1 (5=2) T0 {NS)

=-19=



ASSEMBLY AND WIRING OF TERMINAL BOARDS TO CHASSIS

Hefer to Pictorial &7

STEF & ASAEMELY EHECK
{ )} Mount the terminal board assembly to the chessis,

1

{

b

Obeserve orientation,

Use #G=32 x 3/8" screws,

Before tightening the screws make sure that there are no wires caught under the bracket.

Drezs the group of 5 wires {from Wafer #§1 of the functlon swiich} between the two boards, closge to the "B" board,

Make the following connections from the function switch to the channel B board.
STER i ASSEMALY CHECK

= 0 & =1 Shoon e G B3

0

The following instructions refer to the wiring of the Channel B board to the tube sockeis,

is not used, Dotted lines indicate leads coming from under the board,

STEP = ASSFMELY CHECK

11
12
13
14
15
16
17

This completes

16
14
20
21
22
23

This completes the wiring of ¥ tube socket.
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white /vialet
black/white

Connect the black wire from J8-3 to Lug §12 (5-4)

COLOR

black

blue

ETECO
wellow

¥e low/ white
grean," white
bluefwhite

the wiring of V4 tube socket.

blue
white/green
vellow
white/yellow
green/white
bluefwhite

FROM WAFER ;&

Lol o i A ]

1

FROM LUG 2=

13
24
21
1
36
2
4

a2
v
49
aB
38
26

All connectlions should be soldered.

(observe lead dress)

All connections should be soldered,

-2}

10 LUG =
12 (N5)
21 (5-3)
30 (5=2)
a4 (5-2)
35 (5-2)
42 (5-2)
47 (5-2)
55 (5-13)

TO PIN

Note that Fin #2 on all sockets

4-V1 and solder lug #3L-1 on V1 (N3]

6=-V4 = (8=1)
T=V4 = (3-2)
B-V4 - (5-2)
3-V4 - (3-1)
2-V4 - (S-1)
1-V4 - {8-1)

6=-V35 = (5-1)
7-V5 - (5-1)
B=-V5 - (5-1)
3-V5 - (5-1)
2-V5 - {8-1)
I-¥5 - (3-1)



STEP £ ASSEMELY CHECK COLOR FROM LUG = TO WG =

24
23
26
27
28
29
an

B

i St e e gt

e e, o, e

I blue 28 G=VE - {5~-1)
) preen a7 T-VE - (5-1}
b yellow 2 £-VEB - (N5)
} vellow/white 53 3=VE - (5-1)
} greenfwhite 10 Z=WE - (5-1)
) blue/white 33 1-V6 - (5=1)
)

Connect a BBK ohm 1/2 watt, 10% resistor (blue, gray, orange, silver) between lug #2320 (3-3) and VB
Pin #8 (5-2),

This completes wiring of V6 tube socket. All connections should be soldered,

STEP & ASSFMALY CHECK

a1

32

{

{

{

} Connect the pair of black and white twisted wires from Lugs #28 and #11.
white to J2 = L (5=1)
black to J3 = G510
) Connect the free end of the .47 mifd 400 volt capacitor (between boards) ta J3 - L {5-1).
Make certain that all wires from the back of the board (to the tube sockets) are dressad tight to the
board.

Refer to Pictorial 8

Make the following connections from the function switch to the Channel A board,

STEP & ASSEMELY CHECK COLOR FROM WAFER & TO WG &

33 { Vv () white/black 4 53 (5-4)
34 [ ) [ ) wiolet i 12 (S=2)
38 ¢y () green/white 4 13 (5-2)
36 { ¥ () whitefviolet i 16 (5=2)
aq i}V () black 3 22 (NS)
3z 1 () green 3 35 {5-5)
B () ) yellow 3 36 (5-2)
40  { ) () white/yellow 3 37 {5-2)
41 { } { )} Connect the black wire from Lug #23 to J1 - &G {S-1),

L]



The following instructions refer o the wiring of Channel A board to the tube sockets,

STEP 7+ ASSEMELY CMECK COLOR FROM LUG = O PIN =

42 () ) yellow/white 48 B=V3 = (5-1)

43 () () bluefwhite 24 6-W3 - (5-1}

44 () () green 2 T-va3 - (5=1}

45 ()} { ) yellow 3 3-V3 = (NS}

48 t } () green aT 2=V3 - (3-1)

47 () () blue 26 1-V3 - (5-1)

48 Tt A Cnm::e:t a 68K 1/2 watt, 10% resistor (blue, gray, crange, silver) between Lug #1 (NS) and V3 Pin #3

{5~ 2),
449 { ) () Connect a2 mid 25 volt tubular capacitor (value marked on body of capacitor) between Lug #1 {5-3)

and J1 = L (8=1), Observe polarity, positive end to Lug #1 on terminal board,
This completes the wiring of the V3 tube socket., All connections should be soldered,

50 { 1 [} fblue/white 23 G=V2 = {5=1)
21 [ ) )} green/white i T=-V2 = (5-1)
g2 () () white/rellow 50 B-V2 - (5-1)
83 () { ) yellow 52 3-V2 = ({5-1)
a4 () () whitelgreen 16 Dress Across Socket 2=V2 = (5-1)
55 ()} () blue 30 1-¥2 - (8-1)

This completes the wiring of V2 tube soccket. All connections should be soldered.

L1 { 1 ()} blue/white 8 B-VLI - (5=1)

87 { ) () green/white 10 T-V1 - {58-1)

38 () () vellow/white 47 B-V1 - {5-1)

52 () ()} yellaw 11 3-V1 - (3-2)

B { ) [ ) green 35 2=V1 = {5=3)

Bl  { )} () blue 32 1=V1-= {5=1)

62 () () black 21 SL1 & V1 #4 (S-4)
63 ()} ()} Connect the black wire from J13 -G to Lug #22 (5-4),

This completes the wiring of V1 tube socket. All connections should be soldered.

f4 () ()} Insertthe two black wires through hele "H". All other wires through hole "L".
Mount the power transformer to the outside of the chassis as shown., Use #8 - 32 x 3/8" screws, #6
lockwashers under #6 = 32 nuts,
63 ()} { ) Cutone black wire to the necessary length and connect to the B lug (3-1) on the fuseholder, Carefully
bend [useholder lug "B" a8 shown,
¥ { ) Cut the other black wire to the necessary length and connect to AC3I#A (5-2).
b { ) Group together the wires from hole "L" with the brown and white/brown twisted wires and the black wire
from the main chassis., Wrap two turns of a piece of cable wrap around the wires close to the chasgsis
a8 shown.

=03



POWER SUPPLY ASSEMBLY

Refer to Pictopial §9
ATEF & ASSLMBLY CHECK

1 i} { ) Mount three electrolytic insclating wafers to power =upply sub=chassis as shown, Note metzl cable
clamp mounted with "B'" wafer. Use #6 = 32 x 3/8" screws, #06 lockwsshers under #6 - 32 nuts,

2 { » () Mount TSH lug strip. Use #6 - 32 x 3/8" screw, #6 lockwasher under #6 - 32 nut.

3 { ¥ () Mount SRl selenium rectifier, Use # 6 -32 x 1" screw, #6 lockwasher under #6 - 32 nut, Make certain
locking tab falls inio larger hole before tightening nut,

4 [ | { ) Mount SR2 gelenium rectifier, Tse #6 lockwasher under #6 = 32 nut, Make certain loeking tab falls
into larger hole before tiphtening nut.

5 { } () Insert grommet in the hole near the TS8 lug strip,

Mount the follewing elecirolytic condensers by twisting the mounting tehs 1/4 turn, Refer ta detail
drawing. Notice the position of the solid tab, (kevway)

iood, 1000 mfd, 30 volt at A,

40, 40, 40 mid. 450 volt at B,

B, 30, 40 mfd. 450 volt at C.

Ingtall three large speed nuis over the mouniing holes along the flanges.

L= = - TS = ]
—
e T gl T
iy, ey P,y
g

ASSEMBLY OF POWER SUPPLY TO CHASSIS AND WIRING

Refer to Pletorial #10

STEP © ASSEMBLY CHECK

1 { ¥ () Mount the power supply chassis to the main chassis, Use #6 - 32 x 3/38" screws,

2 { ¥} () Feedthe wire from the fuseholder and the wire from the ACL outlet through the prommet. Conneot
either wire to TSE-A (NS), Cannect the other wirae o0 TS8-B (N2,

Dress the brown and the white/brown twisted wires and the black wire from the main chassls to the power supply a=
shown in the plctorial, Connect as follows:

a i} { ) brown Lo a7 - D(5-1)
4 3 €} white [ brown ({e] C AT - A (NS
5 t )y {3 black to C 66 - D {8-1)

Cut the following wires to the length specified, Strip each end 1/4" of Insulstion, Connect to the poinis indicated,

COLOR LEMNGTH FROM TO
6 () () red 4 1f4" SR 2 - B (51} C 65 - A (¥5)
7 () 1} black 13/4" ER 1= A (5-1} C BT - T {8-1}
B { )y () white 3" SR 1 - B (X5} C 67 - B (N5)

=23



Cut the following wires to the length specified.

Strip the other end 1/2" of insulaticn,

Strip one end 1/4" of insulation,

Connect this end to the lugs on the Channel B board,

Connect this end to the power supply.

STIF - ASLIMELY CHECE COLOR LEMGTH FROM T

] ( } () red 4 1/4" C 65 = C (NS) 70 (5-3)

10 () ) whitefred g 1fa" C 66 - C (N5) 66 (5-3)

11 () )} white/orange a.1fa" C 66 = B (N5) 65 [5-3)

12 () () orange g" C 66 = A (N3} G4 (5-3)

13 {1} () Wrap two turns of a piece of cable wrap around the above wires at & point between the terminal hoard and

the power supply as shown.
14 { } () Connect a bare wire (use sleeving) between C 85 = D (NS) and C 66 = E (5=-1),

Dress the transformer wires as shown, Cut to the necessary length and strip each wire 3/8" of insulation and tio the

end. When measuring wires, leave enough slack in them to be able to dress them neatly, Connect the transformer leads
as fellows:

15 147 () red to SR 2 - A (5-1)
m () () green to SR 1-C (51}
17 £ (1} green white to SR 1- D (5-1)
18 () ()} redfwhite to C 65 - D (5=2)
Inspect the previous wiring for proper lead’dress, corroct wiring and unsoldered connections.

Connect the following components to the polnts indicated,

TP 4 ASSEMOLY cuick  COMPOMENT VALUE MARKING FROM T™©

8 () ()} resistor 2 waitt 2. 2K ohm 10% on body C B35 — A (3-2} C 65 - B (N5)
20 1 () resistor 2 watt 2. 2K ohm 10% on body < B3 - BI5-2) C 65 - C {N5)
21 () () resistor 2 watt 2, 2K ohm 10% on body C 63 = C (5-3) C 66 = C (N5}
22 () () resistor 2 watt 5. 6K ohm 10% {green, blue, red, silver) C 66 - C (8-3) C 56 - B (N5)
23 () () resistor 2 watt 4TK ohm 10% {yellow, violet, orange C 66 - B (5-3) C 66 - A (S5-3)

silwver)
24 () () resistor 10 watt 15 chm 10% an body SR 1- E(5-2) C 67 = A (NS)

Slip sleeving over each lead of the 15 ohm resistor, dress flat to the side of the power supply sub-chasgsis with leads as
short as posalble,

CONTROL PANEL ASSEMBLY
Refer to Plotorlal #11

Mount the following components to the control panel. Insert all serews from side of panel.
STEF ff ASSEMBAY CHECK
1 [ 1} [} Four slide switches at 33, 54, 55 and 556, Paper light shield under the screws at 56, Use 4-40 x 3/8"
ecrews, #4 lockwashers, under #4-40 nutg,
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STIF £ ASSEMELY CHECK

a

3

{

{

)

)

{ } Lug strips TS81, TS2, TS3, TS4, TS5, TS#, and TST in their respective position. Use #6-32 x z/g"
(Note that TS3 and TS4 are mounted on a common screw.

screws, #6 lockwashers under #6-32 nuts,

This also applies to TS5 and TSE.
{ } Grommet in hale A,

Use 3/8" lockwashera under 3/8" nuls to mount the following rotary switches and controls.
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Install four tone controls H4, K5, BR6 and RT at positions R4, R3, RG6 and RT.
Ingtzall blend control R3 at position B3,
Ingtall balance control R2 at postion H2,
Install loudness control Bl at postion RI.
Ingtall tone defeat switch 58 at postlon 58,

Ingtall mede switch 52 at position 52,

AC push button switch at §7. Hand tighten one nut all the way down on switch bushing before installing.
Ingert tubular spacer between switch nut and panel as shown, Use lockwasher and nut supplied with

switch,

Metal switch shield over A. C. switch, Use #6 - 32 x 3/8" screws, #8 lockwashers under #5 - 32 nuts,
Feed the two wires frem the swlich through the hole in the metal shield,

Insert the #1847 bulb into the pilot light socket,

a twisting motion and force the tube ower the white wire,
Mournt this assembly to the front panel as shown. Use #86 - 32 x 3/8" screw, #6 lockwasher under #6 - 32
nut, Twist the wires and pass through grommet A.
Install eight large speednuts over the holes around the edge of the front panel as shown.

Refer to Pictorial # 12

CONTROL PANEL WIRING

Slip the cardboard tube over the bulb and socket, Use

Cut the following wires to the length specified and connect to the points indicated, Strip each end 1/4" of insulation,

STIP £ ASSENELY CHECK
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green/white
green white
blue
bluefwhite
green white
Ereen
black

black

black

black

black
whitefgreen

LENGTH

3 IIfEII
4 1/4"
B 1/4"
Elr

4 1/2"
6 1/4"
2 3/4"
4 1/4"
13/4"
4 1f2"
31 /4"
g 1fa"

- 25

R5-2 {INS5)
R4=2 (5-2)
TS6-A {N5)
TS6=-C (IN3)
TS6=03 (N3)
THE-E (MNS)
RiA=1 (N5)
TS53-E (NS}
53-1 (5-2)
T52-B (NS)
Rl1A-1 {5-2)
58-3 (3-1)

TQ

H4=2 (N5}
58-1 (5-1)
53-3 (NS)
23=-2 (5-1)
T53-H (N5)
55-3 (NS}
T53-E (N3)
53-1 (N5)
T52-B (N5}
R1A-1 (KS)
RIA-3 (S=1)
R1A-2 (S=1)



STIF % ASSIMELY CHICK

13
14
15
16
17

18
19
20
21
22
23
24
S
26
2T
28
za
30

{
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COLOR
white/ green
green/white
green/ white
white/ green
wiite

Inspect the above steps for proper dressing of wires and correct wiring.

LENGTH
511

3 1/2"
3 1fa"
21/2"
4 3/4"

are soldered where Indicated,

green white
reenwhite

green

blue/white

blue

green/white

black

hlzck

hlack

black

black

white/ green

whitef green

FROM
B4=3 (N3]
55-2 (N5}
RiA=3 (3-1)
R2A=1 (5-1)
TS1=A (N3)

R7-2 (N5}

TS5-D (N3)
T556=-E(MN8)
TS55-C (NS)
TS55-A (NS)
TS3-B {NS)
R3IB=-1 {N5)
TE3-D (M5
§3-4 (5-2)

TS2-A (NS)
Rl1E-1 {5-2)
RIB-3 {5-1)
RIE-5 {8-1)

Inspect the correct wiring and proper dressing of wires,
COMPONENTS

Refer to Piclorial #13

Connect the following components 10 the points indicated. Make all leads as short as possible,

on the side of the lug strip indicated in the pletorial,

T
R1A-5 {5-1)
TS3-G (N5)
R2ZA-2 (5-1)
R2Z=6 {8-1) connect to both lugs.
S6-2 (5-1)

Make certain that all points

RE-2 (N5)
TS3-A (NS)
S5=-6 (N5)
53=5 ¢5-1)
53-6 (5-1)
S8-6 (8-1)
TS3=-D (NS)
53-4 (NS}
TS2-A {NS)
RIB-1 (NS)
R2B-1 {5-1)
R2ZB-2 {8=1)
54-6 (NS)

Mount the components

All capacitors are disc type 10% unless otherwise indicated with the value marked on the body of the capacitors,

All resistors are one half watt, 10%.

STER £ asspsaly check COMPOMEMNT

|
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()
()
()
{)

Capacitor
Capacitor
Resistor
Besistor
Capaclior

WALUE
. 015 mifd
L 003 mid
120K ohm
2TK ohm
L0034 mfd
-2

(brown, red, yellow, silver)
{red, violet, orange, silver)

FROM T
RA - 2 (NS) RS - 3 (NS)
R5 - 1 (NS) R3 - 2 (B-13)
R3 - 1 (5-2) T37-D (NS}
RS = 3 (5-2) TS7-C (NS}
Rd - 3 (3-1) TE7-3 (N5)



24
23
24
25
26
27
28
]
30
31
3
33
34
35
3i
an
34
a3
410
41
a2
43
44
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Capacitor
Resistor
Resistor
Hesistor
Capacitor
Capacitor
Resistor
Capacitor
Resistor
Resistor
HResistor
Capacilor
Capacitor
Resistor
Resistor
Resistior

WALUE
T3 mmi

BROK

2TK ohm

3. 3K ohm

. 0015 mid
L0047 mid
47K chm

47 mrmf

6.8 meg ohm
2.3 meg ohm
120K chm
05 mid

MARKING
(use sleeving)

(blue, gray, vellow, gilver)
(red, violet, orange, silver)
(orange, orange, red, silver)

(vellow, violet, orange, silver)
(blue, gray, green, silver)

(red, red, green, zilver)
(brown, red, yellow, silver)

01 mfd 20% {smaller , 01 mid disc)

27K chm
100K chm
22K ohm

(red, violet, orange, silver)
(brown, black, yellow, silver)
(red, red, orange, silver)

Check the above gteps before proceeding.

Capacitor
Capacitor
Resistor
Hesgigtor
Capacitor
Capacitor
Heslator
Resistor
Resistor
Capacitor
Capacitor
Resistor
Reszistor
Resistor
Capacitor
Resistor
Capacitor
Capacitor
Resistor
Resistor
Reslator
Capacitor
Capacitor

L 003 mafd
L0153 mafd
27K ohm

130 ohm
0054 miffd
760 mmf
BHOK ohm
27K ohm

3, 3K ohm
L0015 mid
L0087 mid

2. 2 meg ohm
120K ohm
6,8 meg ohim
, 005 mfid
47Tk chm

47 mmf

(red, violet, orange, silver)
(brown, red, vellow, silver)
fuge sleeving)

{blue, gray, vellow, silver)
(red, violet, orange, silver)
{(orange, orange, red, silver)

{red, red, green, silver)
(brown, red, yellow, silver)
{blue, gray, green, silver)

{vellow, violet, orange, silver)

L0l mfd 20% {smaller , 01 mid disc)

2TK ohm
100K ohm
22K ohm
.01 mfd
.01 mfd

Recheck the previous steps,

{red, violet, orange, silver)
{brown, black, vellow, silver)
{red, red, orange, silver)

(use 3/4" piece of sleeving to T53=F)
(uge 1/2" pilece of sleeving to T33-C)

=0T =

TD

R4 - 1(5-1)
TSE=-E (NS)
TSH-D {NS)
TSE-B {NS)
TS6=D (N5)
TS6-C (5-3)
g3 -4 (N5)

88 -4 (N5)

TE3-H {3-2)
T53-G (NS)
T53-E (3-4)
TS3=-F {N3)
54 -2 (K5)

54 -2 (5-2)

TS2-B (KS)
T51-A (5-2)

RT =2 (N5)
R7 -2 (3-3)
R7 =1 (3-2)
RT -3 (5-2)
Ri -1 {8-1)
RE =3 {5-1)
TE2-E (N5}
TS5-D {NS)
T553-A (NS)
TE3=C (NS5)
TE5-B (5-3)
TER=D (5]
TS3-D {5-4)
TS3-4 (5-2)
T53-B (N3}
58-8 (NS}
E8-8 (5-2)
54-5 (NS}
S4-5 (S-2)
T52-4 (NS}
52-2 (NS}
55=3 (S=2)
E5-6 (5-2)

FROM
TS7-D (N5)
TSE-D (N5}
TSE-T1 (N5)
T56-4 (5-2)
TE5E-C (NS)
TS6-B (5-3)
T36=-E (NS)
TS56-F (5-4)
TS3-0G [N5)
T83=-E (NS)
TS5E-F (NE)
TS53-03 (5-4)
54 -3 (5=2)
TS2-B (NS)
RiA-4 (5-1)
852 -5 [NS)

RT -3 (NS)

R7 -1 {NS)

TS57=-A (NE)
T57-B (NS)
TS57-A (NS)
TE57=1 (N5}
T55=-D (N5}
T55=-B (NS)
Ts55=80 (NS)
TE5=D (NS}
TS5-C {5=3)
TS3-HB (NS)
T52-0 (N5)
T3i-8 (N5
T33-C (NE)
TE4=-4 (W5
TE4=-A (NS
S4-6 (5-2)

TEZ-A (NS)
RiB=4 (5-1}
S6-5 (8=1)

TS53=F (5-3)
TS3-C (5-3)



STEP &= AFSEMELY DHECK L

45 { 3 () Slipa 2" piece of sleeving over a piece of bare wire and connect between TS7-D (8-3) and TS6-D (5-5).

46 { ) () Slipa 2 1/4" plece of sleeving over a piece of bare wire and connect between TS7-B (5-3) and TS5-D (5-5),
47 () () Slpa 2" plece of sleeving over a piece of bare wire and connect between TS5-E (5-3) and TS4-4 (5-3).

44 {3} () Coonect a bare wire between R3A -2 (3-1) and R3B -2 (3-1).

49 {3 [ ) Conmect a bare wire between 52-3 (5=1) and 52-4 (N5).

50 {3 [ ) Cobnect a bare wire between TS2=4 (N3) and 53-1 (S-1).

Cut the following wires, Strip each end 1/4" of insulation and connect to the points indicated,

FTER & ASSCMBLY CHECE COLOR LEMGTH FROM TO

51 i} () black 5" TST-0 (5-3) RiA-1 {5-2)
o2 ¢t} (1) black 4 1fa" TST=-A( 5-3) R3B-1 (5-2)
53 ()} { ) white/green 4 1fa" Ri=-2 {5-2) 58-5 (5-1)

Cut the following wires, Strip one end 1/4" of insulation, connect this end. Strip 1/28" of insulation from the other end,
leave this end Mree,

STEP & ASSEMELY CHECK COLOR LEMGTH FROM

54 () [ ) white 2" 58-2 (5-1)
55 ()} () white 4 1f4" 58-6 {5-1)
56 ()} () blue 3 1f/2a" TS3-A {5-3)
57 () () green/white 2" TS3=-B (5-5)
a4 [} { ) wiolet 4" 85 -6 (8=1)
58 ()} () whitefviolet 4" Sh-4 (5-1)
60 () () wiolet 4 172" 56=3 (5=1)
61 ()} () whitef/violet 4 374" S6-1 (S5-1)
62 ()} () green/white a" 55=2 (3-2)
63 () { } blue 3 174" 53=3 (5-2)
64 () () black 2 3/4" TS52-B (3-5)
65 () () black 3 1/2" TS2-A (5-6)

Cut the following wires. Strip each end 1/4" of insulation, Connect to the points {ndicated,

66 { )} { ) white/green 6 174" S8-7 (5-1) R1B-2 {5-1)
[dress over TS52 and T53) .

67 () () whitefgreen gH 52-4 {5-2) R2B-13 (5-1)

] { } () white/yellow 6 1/4" R3A-3 (5-1) S2-5 {5-2)
{dress over the TS3 lug strip and above 52 switch)

B8 () () white/yellow 4 3/4" R3B-3 {5-1) 52-2 (5-2)

{dress away from the step 68 white/yellow wire as shown)

Thig completes the wiring of the control panel, Recheck the previous wiring, All connections should be soldered,

Check for proper lead dress.,
-28a-



FINAL WIRING TO CHASSIS

Refer to Pictarial #H

STEP & ASSEMELY CHECE

1

&2 =3 @ Lh
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{ } Loosen the two screws holding the function awitch bracket to the chassis, Mount the control panel to

A,y

— e, p——

the chagsiz, Use #6-32 x 3/8" serews. Make certain that the four metal tabs on the panel fall into
the slots in the sides of the chassis and the shaft of the function switch iz centered in the mounting hole
before tightening the screws,

Use a 3/8" lockwasher under a 3/38" nut to fasten the function switch to the control panel. Be sure the
locking teb falls into the small hole in the panel before tightening nut,

Tighten the two screws which mount the function switch to the side of the chassis,

Gtrip 1/2" of insulation {rom one end of the 6 1/4" black flexible tubing. (Use a sharp knife or razor
blade, cut around the tubing and slit from this point to the edge of the tubing. Peel off the insulation.}
Pass the two wires from the 57 A, C. switch through the unstripped end of the tubing., Inseri the fibre
insulating bushings into each end of the tubing around the wires. Slip the unsiripped end into the hole
of the &, C. switch shield, 3Slip the bared end under the meial cable clamp on the power supply bracket,
Solder the clamp fo the tubing.

Drezs the wires to T33 lug strip under the Z, ZK resistor and cul to the necessary length,

Connect either wire to TS8-A (N3).

Connect the other wire to TE8-BE (MNS).

Connect a .01 mid 1400 volt dige capacitor from TS58-A {5-3) to T38-B (5-3). Lay over selenium recti-
fler as shown,

Dress 1he r.w!st&fpair of wirez from the pilot light along the wires from the A, C. switch,

Connect the black wire to C67-A (8-3),

Connect the white wire to CG7-B (5-2).

Connect the fellowing wires from the control panel to the Channel B board,

STOP & ASSIMOLY CHECK

12
13
14
15
16
17

{
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COLOR FROM TO LUG =
black TS2-A B3 (5-2)
white [ vlolet BH-4 Gl {5=3)
violet Sh-6 62 (5-2)
greenf white T33-E 687 {5-13)
white s8-6 63 (5-2)
blue TS3=-4 68 (5-2)

e



Hefer 1o Pictorial #156

Connect the following wires from the conirol panel to the Channel A board.

FTEF ¥ ASEEMELY CHICK

L&
3
20
21
22
23

This completes the wiring of the unit,

.

R . =

i
{
(
i
{

}
4
}
}
}
}

COLOR FROM
white s5E=2
bhlue Fa=3
white/violet He=-1
violet 56=3
graen/white 55-2
hlack TH2-1B

lugs and that all connections are scldered,

O LUG =
62 (5-2)
B3 (5-2)
7O (S-2)
69 (S-2)
64 (S-2)
BE (S-21

Check the previous steps to make certain that the wires are going to the correct

FINAL ASSEMBLY

Befer to Pictorial #16

STIP & ASSEMELY CTHECH
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Ingtall close wound end of coil spring directly over the threaded portion of the bushing on the power
switch, Thread the spring over the bushing as you would a nut.

Slip the four spacers over the mounting studs on the escuicheon,

Insert the red jewel into the hole as shown (from rear side of escutcheon).

Mount to control panel. Use #8 lockwashers under #8-32 nuts,

Install knobs as shown into the pictorial,

Ii knobs are loose on controls, ingerit a screwdriver into slot

of control shaft and spread apart slightly until knohs fit properly.

FINAL INSPECTION

Visuvally inspect all connections and wiring, comparing against the Pictorials,

Inatall 1 amp fuse in fugeholder,
Install L2AXT tubes,
Install tube shields over each tube.

If an ohmmeter i avallable, checlk sll points in the resistance chart.

INSTALLING BOTTOM PLATE AND TOP COVER

Refer again to Pictorial #16
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Install the four nut retainers to the bottom plate. (The positions of the holes are such that the retainers
can be installed from either side of the plate.) Snap into the square holes a3 show,

Mount the four rubber feet to the hottom plate,
Mount the bottom plate to the chassis.

Mount the top plate to the chassis.

Use #6=-32 x 5/8" screws and #6 flat washers.

Use #6-32 x 3/8" acrews,

Use #6-32 x 3/8" screws,
Inatall "ground screw'' in hole on rear of chassis marked "GND".
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BOTTOM VIEW OF COMPLETED UNIT
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Ingert the A. C. line cord [nto & 117 volt 60 cyele source. The tube filaments should light. Allow the preamplifier 10
warm up for approximately one minute, If the tubes do not light, refer to the instructions "IN THE EVENT OF
DIFFICULTY".

OPERATION MANUAL
It iz extremely important to read the operation manual thoreughly before atiempting 1o operate this unit,
This manual contains complete information en installation and operation of the Cltation IV. The schematic diagram is

supplied as a separate insert in the operation manual. The voltage gnd resistance charts are also on this lngert.
Alwayvs refer to these charts when taking readings.

IN EVENT OF DIFFICULTY

A WORD OF CAUTION, OPERATING VOLTAGES IN THIS UNIT ARE AS HIGH AS 450 VOLTS AND ARE DANGEROUS,
ONCE THE PREAMPLIFIER 1S TURNED ON, BE EXTREMELY CAUTIOUS WHEN TAKING READINGS OR MAKING

MEASUREMENTS,

1, Check the fuse. Improper wiring may cause overloading and will blow the fuse., Replace only with the same value
supplied with the kit. (1 amp, 3AG)

9. Recheck 21l wiring beginning with the first step. A colored pencil would be helpful in tracing the ieads on the
pictorials as you recheck the step-by-step instructions and actual wiring.

9. Have gomeone with electronic experience review your wiring for he may find an error that is elusive to you,

4. Check all voltages and resistances, Variztions in liné voltages and components may cause a8 much as 20% difference

from the readings listed in the table, Using a 1000 ghm per-volt instrument may further lower the readings. It is
advisable to use a VITVM If one is availahle,

5, If your voltages do not correspond to the voltage table, critically inspect that poriion of the circult where the readings

differ,

§. Check all resistors and condensers with an schmmeter where improper operating voltages are noted.

7. If after completing the previous checks you are still unable to locate the difficulty, write to Harman-kardon, Incorpo-

rated, Citation Kit Division, Plainview, Long Island, New York., Give all symptoms, voltage and resistance read-
inge and describe your difficulty in detail. 5tate model and gerial number, You will receive our prompt reply io
help solve your problem.

B, Our factory service department is at your disposal in the event that you cannot resolve this problem by vourself,

Please write us before shipplng your preamplifier for we may be able to advise you of = local warranty station equipped
te assist you to obtain the specified performance from your preamplifier.
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INSTALLATION PROCEDURE

The Citation IV may be easily installed in your cabinet by following the simple Instructlons on the mounting template
gupplied, Alternatively, & furniture=finished hardwood enclosure is available from your dealer as an optional extra.

VENTILATION

The Citation IV is well ventilated in itself, but sufficient space must be allowed around it to permit proper air flow,
Install it in & manner to allow for unrestricted clreulation, Do not cut off the air supply by putting books or other objects

on or against it. Do not place the Citation IV directly above the power amplifier.

POWER AMPLIFIER CONMNECTION

The Citation IV Preamplifier was specifically designed for operation with the Citation II or V Steres Power Amplifier
However, it iz eminently suited to driving any other stereo power amplifier, or a pair of monophonic power ampliflers,
If two monophonic amplifierzs are used, it is strongly suggesied that they be a matched pair.

One pair of preamplifier output receptacles is provided. Shielded leads with standard plugs are used for making the
connection. Because the Citation IV uzes low-impedance anode followers at the cutputs, the power amplifiers may be
placed in any location up to forty feet from the Cltation IV,

When using the Citation II or V stereophonic power amplifier, connect from the Citation IV A OUTPUT receptacie
to the Citation II or V CHANNEL A INPUT. Then connect a ghielded lead from the Cliation IV B OUTPUT recptacle to
the Citation II or V CHANKNEL B INFUT. If you are using a pair of monophonic amplifiers with the Citation IV, connect
the A OUTPUT recptacle to one amplifier and the B OUTPUT recptacle to the other,

If center fill is required for your sterso system , a center channel monophonic armplifies (any high quality unit offer-
ing at least 30 watts) may be added., Simply connect a shielded lead from the Citation IV C OUTPUT recptacle to the
input of the third channel amplifier, Be sure to connect all preamplifier and speaker leads on your power amplifiers

before turning on your eqguipment,

TAPE HEAD PLAYEBACK COMNMECTION

Connect a pair of shielded leads from your stereo iape deck to the A and B TAPE HD input recptacles on the L
LEVEL INPUT strip at the rear of the Citation IV. A monophenic tape deck can be connected to cither of these inputs.
If vour tape player has its own preamplifier, do not use the TAFPE HD inputs. The next paragraph describes this tvpe

of connection.

TAPE RECORDER PLAYBACK CONMECTION

Connec: the outputs of your stereo tape recorder to the A and B TAPE AMP input receptacles on the HI LEVEL
INPUT strip at the rear of the Citation IV. The output of & monophonic tape recorder can be connected to either the

A or B TAPE AMP input,
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TAPE RECORDER RECORDING CONNECTION

Provision is made on the Citation IV to permit the recording of any program material. Connect the left input of your
stereo tape recorder to the TAPE OUT recptacle A on the Citation IV, and connect the right recorder input to TAPE OUT
receptacle B, A meoncphonic recorder can be connected to either of the TAPE OUT recepticales. These connections
should be kept as short as possible 1o avoid loss of treble response.

TUNER CONMNECTION

Connect a pair.of shielded leads from the AM and FM output receptacles of your stereo tuner to the Citation [V
TUNER Channel A and B receptacles, The FM lead s normally plugged into the Channel A tuner receptacle, the AM
lead being connected to the Channel B receptacle., The same procedure applies if you are using separate AM and F'M
tuners.,

If you are uging a monophonic AM/FM tuner, connect {1t to the Channel A TUNER receplacle,

Multiplex is & form of FM stereo broadeasting where both channels are transmitted by one FM station, In addition
to an FM turner, a multiplex adaptor iz necessary. For hookup information consult your adaptor instruction book.

RECORDER PLAYER COMNMECTION

A stereo record player has two shielded output leads, If your record player uses a magnetic stereo cartridge,
contect to the MAG PRHONC receptacles, A and B, on the LO LEVEL INPUT strip at the rear of the Citation IV, If your
record player ugses a ceramic or crystal stereo cariridge, connect to the CER PHONO receptacles, A and B, directly
below the magnetic phono input receptacles.

A monophonic cartridge of the magnetic type can be connecied to either the A or B input of the MAG PHONO input.
A monophonic ceramic or crystal should be plugged into the CER PHONO A or B input,

AUXILIARY INPUT CONNECTION

A pair of high-level input receptacles, marked AUX on the HI LEVEL INPFUT ztrip, is provided for connecting an
additional program source, This is for use in more complicated systems where a second tape plaver, telephone line,
or other input source is desired,

POWER CONNECTIONS

Flug AC cord into any outlet furnishing 105-125 volts 50 or 60 cycle AC current. Three AC convenience outlets are
provided on the rear deck of the Citation IV, one being live at all times and three live only when the power switch is on.

Flug the power cord on your Citation I or V (or other basic amplifier) into one of the switched outlets., Plug the
power cord of your tuner into the other gwitched outlet, The heavy-duty Citation IV power switch will then control the
preamplifier and the associated equipment.

Flug the power cord of a turntable or record changer into the unswitched recptacle; these devices are best controlled
by their own switches, in order to Avold the possibility of flata on idler wheels,
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OPERATION

DESCRIPTION OF THE CONTROLS:

Eaxch control in a well designed and honestly considered high fidelity instrument has a specific useful function, A
brief explanatory note on the relationship of the varicus front panel controls will doubtless prove useful in organizing
and clarifyving them for you.

The Citation IV Control Center front panel is clearly divided into four areas, each containing a group of functionally
related controls,

The square gold colored area at the right contains the LOUDNESS, FUNCTION, MODE and BALANCE controls,

The upper rectangular gold area at the left contains the Channel 4 BASS, and TREELE CONTROL and TONE CONTROL
DEFEAT SWITCH,

The lower rectangular pold area containg the Channel B BASS and TREBELE CONTROL and the BLEND CONTROL.,

The center vertical brown area contains the illuminated POWER switch, and the TAPE MON,, RUMEBLE, CONTOUR
and SCRATCH FILTER SLIDE SWITCHES,

POWER SWITCH:
The heavy duty push-button FPOWEHR switch controls the Citation IV Preamplifier and all associated equipment with
the exception of the record player, which should be controlled by its own switch, The translucent POWER switch push

button lights up when power ls turned on.

LOUDMESS COMTROL:
The LOUDNESSE control adjusts the volume level of any program material fed into your stereo syvatem. It i a dual
control, simultanecusgly adjusting both channels, [tz effect can be modified by the CONTOUR switch,

CONTOUR SWITCH:
One of the limitations of human hearing is its tendency to loge senszitivity to the very low pitched =ounds, as the

program sound level is reduced. It is this characteristic {(known as the Fletcher-Munson effect) which causes one to
play music programs at high lietening level in order to experience the full rich tone available from fine modern record=
inga, The Citation CONTOUR switch compensates for the Fletcher-Munson effect, thus eliminating high listening levels
as a reguisite for full enjoyment of reproduced music,

For low-=level listening throw the CONTOUR switch elther IN or OUT depending on your listening preference. You
will note how the low frequengies become more apparent while the volume level remains unchanged when the CONTOUR
gwitch is IN,

BALANCE CONTROL:

The nature of stereo reproduction is such that it requires two identical channels to attain the highest degree of faith-
fulness and spatial distribution., Anyv variation in the efficiency of one channel 25 compared to the ather will disturb this
relationghip., Since there may be slight differences between the two speakers, the tape heads, etc., the Citation IV in-
cludes a conirol to balance one channel against the other. Sufficient range is covered by this control to permit rebalanc-
ing of the overall system even in cases where major unbalance exists. This control may be set anywhere within its
range to attaln system balance. (It does not necesgsarily have to be set in the exact vertical position.)

When the BALANCE control is properly set, the apparent sound source will lie in a broard area between the two
gpeakers, When BALANCE control is rotated to the right the gound will move to the right and when the control is rotated
to the left, the sound will move to the left.
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MODE SWITCH:

The MODE gwitch selects between stereo operation, where a sterec program source is available, and monophonic
operation utilizing the full power of both channels and both speakers when the program source 1 monophonic only.

This switch has five positions. Reverse, Stereo, A & B, Mon-A and Mon, B. S5Stereo is the normal position for all
stereo uses of the system. Reverse is to interchange Channel A and B for orchestra orientation, if needed. The A & B
position is used when playing menephonie records or tape. MON A and MON B positions are ugsed when the amplifiers
and speakers are in full stereo connection, but the tuner or other input device i monophonic only and is connected to
Channel A or Channel B inputs, respectively, Tnder these conditions, the combined power of both channels is utilized.

FUNCTION SWITCH:

The FUNCTION switch selects the desired type of program source and has six positions. It permits the choice of
Auxlliary equipment, Tape, Amplifier, Tuner, Phono-RIAA, Phono-LP and Tape Hd. This switch centrols all of the
input receptacles located on the rear panel,

EQUALIZATION:

Phonograph playback equalization is controlled by the Phone-RIAA and Phono-LFP positions on the FUNCTION switch,
Far all stereophonic records use PHONO-RIAA position. For all older monophonic LP's uge PEONO-LP,

Tape recordings should be played with the FUNCTION switch set to TAPE HD. which autormnatically selects the
NARTE equalization playback eurve.

TOME CONTROLS:

Individual BASS and TREBLE controls are provided for each channel to meke it possible to balance the tone quality
of one channe! against the other, This, of course, is ¢f major importance only if the two speakers, Lwo program sources
{AM & FM tunerz for example) or room acoustics are unbalanced, For most stero lisiening, however, the ione settings
on both channels will be the same. A further application of the separate controls is in monephonic listening, to make it
eagy to switch from one monophonic source operating through Channel A 1o ancther operating through Channel B, kaving
the tone settings previously adjusted.

TONE CONTROL DEFEAT SWITCH:

When this switch is placed {n the "OUT" position, all tone control circuitry is bypassed to give absolutely flat response
This eliminates trangient distortion and phase shift inherent in all tone controls. Te actlvate the tone controls, switch
ta the "IN" position,

RUMBLE AND SCRATCH FILTERS:

The RUMBLE switch when thrown "IN" rolls off the low frequencies effectively eliminating the possibility of speaker
breathing or turntable and record rumble,

The SCRATCH switch when thrown "IN rolls off the higher frequencies, without ringing, to eliminate unwanted
record hiss,

BLEND COMNTROL:

In & two-channel sterec system, where the room acoustics or too-wide spacing of the speakers cause the sound to
core from two sources rather than from cone very broad source, a "hole in the middle” effect exists. By rotating the
BLEND control, the two apparent sound sources will be electrically "moved together'', eliminating the hole in the middle.
TheBLEND control should be turned up just enough to satisfy the listener - further increase will degrade the stereo effect
by elminating all separation, When turned to the "OUT" position, the BLEND control is out of the circuit.
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TAPE MOMITOR SWITCH:

Two TAPE OUTPUT receptacles are provided on the Citation IV,

to permit making tape recordings of any program
being carried by the system,

The signals appearing at these receptacles are unmodified by any of the control circuit 5,
except for equalization, so that the tape recorder can provide its own proper equalization, while the main system is
adjusted to the listener's taste. However, if the tape recorder is the professional type, with a third head for monitoring,
it is possible to compare the recording with the original while it is being made, Simply slide the TAPE MOXNITOR switch
to the "IN" position to listen to the recording and back to "OUT" positicn to listen to the original,

GENERAL OPERATING NOTES

The many operating controls of the Citation IV may at first seem elaborate and complicated. However, each is
essential for some specific function, and a 11tt1.+: practice and study of these instructions will soon E‘arﬁ['-;an..:c vou with
their proper application, Don't be afraid to experiment = as leng as the LOUDNESS contral is at a reasonably low set-
ting to avoid overloading the speakers or breaking your lease, no damage can be done. To maintain a low noise level on
unused channels, we recommend you insert shorting plugs into all low level input receptacles,

FUSE

In the event of a potentially damaging failure of tubes or components, the Citation IV is protected by a 1.0 amp -
3 AG fuse, located on the rear deck, 0O this fuse blows, replace only with one of the same rating. HReplacing with a

fuse of a higher rating will not protect the preamplifier, and may result in severe damege, which will not be covered
by the factory warranty.

TUBE REPLACEMENT

The tubes used in this ingtrument are available at your dealer «r through the factory,

Replzce only with the same
tube type,

ENCLOSURE

A beautiful walnut enclosure is available as optional equipment for this preamplifier. The enclosure is supplied
with complete installation instructions,

You have purchased one of the finest stereo preamplifiers made., We hope vou enjoy it.



PARTS LIST

When ordering replacement parts be sure to specify the part number listed below:

PARTS CODE
PART NUMBER PER KIT DESIGMATION DESCRIFTION
SHEET METAL PARTS
BaiG644322 1 Chassis
B3644265 1 Chassis, Front Fanel
Pib44523 1 Bracket, electrolyiic
P3644264 2 Bragket, Board Mounting
Fa644270 1 Shield, Power Switch
PI644287 1 Top Plate
P1644266 1 Bottom Plate
BiG243e8 1 Escutcheon
TRANSFORMERS
FT3644317 I Power Transformer
COMPONENTS, SMALL PARTS, ETC.
B3644319 1 Terminal Board Channel A
Bag44321 1 Terminal Board Channel B
STCOMISSE 2 Phono Socket {4 position)
STCOM4253 3 Phono Socket (3 positlon)
STCOME312 1 Phono Socket Insulator
HLCOM3T730 1 Fuse Holder (with nut, lock, and rubber washer)
ZCOMI008 1 Fuse 1.0 Amp - 3 AG
WCOM4415 1 Line Cord
STCOMAESLT it B Pin Tube Socket
STCOM3453 G Tubke Shield
HC24623 3 AC-1, AC-32, AC-3 AL Receptacle
STCOM2702 3 Electrolytic Insulator
VM3G44528 4 Spacer, Escutcheon Mounting
VM3G44327 1 Spacer, Power Switch Mounting
Fia44322 1 Spring, Power dwitch
P3644736 1 Jewel, Push Button
P3644508 4 Rubber Foot
ZCOM3BET 1 Black Metal Flexible Shield 6 1/47 L.
ATCOMIESE 2 Bushing, Flexible Shield
PCIT4E10 ] Knob (medium)



PART MUMBER

PCITHELL
PCIT4612
HC36444358
ZCOMEERLS
KBI142L1L7
P36445L%
HLCOMEEE4
HLCONES 30
HLCOMS3L32
HLCOMA437
HLCOM3B45
Zon1esT
STCOMIR4S5
STCOMINTS

ERI644235
ERI644336
ER3644 237
EPi&443113
ESCOM38355
HV3ic44314
RV 3E44315
RV3644316
RW3642343

KM440-68N
KME3I2-865C
KMG32- 105C
KMG3E=- 165C

KGQ6=45C

PARTS CODE

PER KIT DESIGMATION DESCRIFTION

| Knob (large)

1 Knob (small)

1 Pilot Light Socket

1 Shield, Pilot Light

1 Pilot Light #1847

1 Light Shield

1 T5=T 5 Lug Strip

2 TS-2, TS3-EB 3 Lug Sirip

2 T&-1, T5-4 2 Lug Strip

1 TS=13 g Lug Strip

2 TE-5, TS-6 6 Lug Strip

i SL=1 Solder Lug

1 Meial Clamp

o Rubber Grommet

SWITCHES AND CONTROLS

1 -1 Function Switch

1 5=-2 Mode Switch

L S=8 Tone Defeat Switch

1 5-7 Power Switch {(with 2 clamp nuts)

4 5-3, S-4, 5-3 §-f Slide Switches

1 R-2 Balance Cottral

1 B-3 Blend Contral

1 H-1 Loudness Contral

4 B-4, R-5, R-6, R-T Bass and Treble Controls

HARDWARE

20 #4-40 x 3/8" Lg, B,H,M, 5, (binding head ma-
chine screw)

a0 #6-32 % 3/8" Lg, B.H.M. 5, (binding head ma-
chine screw)

4 #6-32 x 5/8" Lg. B.H.M.5, (binding head mac-
chine serewl

L #6-32 x 1" Lg. B.H;M, 8, (binding head machine
acrew]

1 #6 x 1/4" Lg., B.H.5.T.5, (binding head self

tapping screw)



FART MUMEBER

KL4-5MN
hLAG-5C
KL&-5R
PCOM4550
EW6-50C
KEN440=-5M
KEN&32-5C
ENg32-5C
KN1832-5C
STCOMITE2
STCONMS360
STCOM3ITE3

12AXT
Z36443084
43644524

JEIG44375
J EdG44444
JEIZEITHO
JE3IG44421

JEI6444 38

RWCOM4434
RB471-.5
RB361-1
RB361-.5
RBA21-.5
RB102=. 5
REWCOM4446
RALB2-.5
RAZ4a2-.5
RA3Z3E=1

PARTS CODE
PER KIT DESIGHNATION DESCRIPTION
20 #4 Internal Tooth Lockwasher
4G #6 Internal Towoth Lockwasher
3 #8 Internal Tooth Lockwasher
11 3/8" Internal Tooth Lockwasher
L #6 ID x 3/8 OD Flatwasher
20 #a-40 Hex Nut
4/ #6-32 Hex Nut
7] #8=-32 Hex Nut
10 3/8=32 Hex Nut
a5 Speed Nut (large)
10 Speed Nut (gmall)
4 Nut Retainer
TUBES AND RECTIFIERS
i V-1 thry & 12AXT Tube
1 5R-1 Square Rectifier
1 SR~-2 Long Rectifier
ELECTROLYTIC CAPACITORS
1 C-67 1000=1000 mid/30 volt R A
1 C-68 40-40-40 mid/450 volt e ’
2 C-31, C-64 2 mfd/ 25 volt
B C-3, C=-14, C=22, C=32, C-35, C-45, C-53, 200 mfd/3 volt
-6l
1 C=63 Bl=30=40 mfdf 450 val:
RESISTORS
) R=56 15 obts 10 W 10% W. W. (value marked on body)
2 R=47, E-88 470 ohm 1 W 5% (yellow, violet, brown, gold)
2 B-12, R-54 560 ohm 1 W 10% {green, blue, brown, silver)
2 R=16, R=58 360 ohm 1 W 5% (green, blue, brown, gold)
2 R-25, R-67 820 chm 1 W 5% (gray, red, brown, gold)
2 R-36, R-78 1000 ohm 1 W 5% {brown, black, red, gold)
3 R-91, R-92, R=93 2,2K 2 W 10% W.W. (value marked on body)
2 R=22, R-64 1.6K 1/2W 5% (brown, blue, red, gold)
2 R-23, R-63 24K 1/2 W 5% (red, yellow, red, gold)
2 H-38, R-EQ F.3K 172 W 109, lorange, orange, red, silver}



PFART MUMBER

REB392-, 5
RA472-1
RCHE2-1
RA472-,5-C0
RAZ223-1
RAZ43-, 5
RA273-1
RB273-1
RA333-,5
RA4TE-1
RC473-1
RAS63-1
RB&63-1
RAGEZ- 1
RABS3-, 3-CG
RAB23-, 5
RA104-1
RB104-1
RA124~-1
RE154-1
RALlG4-, 3
RB274~1
RAZ74-,5-CG
RA4T4-1
RAGE4=1
RA105=1
RA125-1
RAZ225-1
RA475-1
RAGE5-1

JUSTHa2
JOSTAZE
JCST268
JCBT230
JCET267
JCETA00
JCBT279

PARTS
FER KIT

BO B3 BD BD e Bd BS BS B B B Oh B B3 BS BE B B bSO = b B3 e S DI BSOS LD = BD B

S I o QY R S

R-43, R-B85
R-14, R-38
R-84

R-11, R-53
R-28, R-70
R-18, R=61

R-30, R-41, R-38, R-72, R-83, R-81

R-49

R-21, R-65
R-31, R-73
R-95

R-3, H-50
R-15, R-59
R-46, R-85
R-27, R-69
R-20, R-60
R-2%, R=T1

R-44, R-48, R-B6, R-90
R-24, R=33, R=40, R-86, R-75, R-82

R-17, R-57
R-18, R-62
R-37, R=T7
R-10, R-52
B-8, R-5l
R-32, R-T4

H-13%, R-45, R-55, R-87

R-26, R-68
R-34, R-TH
R-42, R-84
R-35, R-T8

C-13, C-44

C-18, C-48, C-18, C-47

CODE
DESIGMATION

DISC CAPACITORS

C=1, C=2, C=33, C=34

=6, C=3%H
C-28, C-38
=24, C-=55
C-5, C-37

DESCRIPTION

3.8K 1 W % (orange, white, red, gold)

4,TK 1/2 W 10% (yvellow, violet, red, silver)
5.6 2 W 10% (green, blue, red, silver)

4.TK 1/2 W 5% MF (value marked on body)

22K 1/2 W 10% (red, red, orange, silver)

24K 1/2 W 5% (red, yellow, orange, gold)

VK 1f2 W 10% (red, violet, orange, silver)

2T K 1 W 10% (red, violet, orange, silver)

33K 1f/2 W 5% (orange, orange, orange, gold)
47K 1/2 W 10% (vellow, violet, orange, silver)
4TK 2 W 10% (yellow, violet, orange, silver)
56K 1/2 W 10% (green, blue, orange, silver)
96K 1 W 10% {green, blue, orange, silver)

8K 1/2 W 10% (blue, gray, orange, silver)
BBK 1/2 W 5% MF (value marked on body)

82K 1/2 W 5% (gray, red, orange, gold)

100K 1/2 W 10% (brown, black, vellow, silver)
100K 1 W 10% {brown, black, vellow, silver)
120K 1/2 W 10% (brown, red, vellow, silver)
150K 1 W 10% {brown, green, vellow, silver)
160K 1/2 W 5% (brown, blue, yellow, gold)
2T0K 1 W 10% (red, violet, yvellow, silver)
270K 1/2 W 5% MF (value marked on body)
4TOK 1/2 W 10% (yellow, violet, vellow, silver)
BEOK 1/2 W 10% (blue, gray, vellow, silver)

1 MEE 1.Ir2 W19 {hl‘ﬂWﬂ, I]Eauk‘ gresn, Ei_l*l.ru:r]-
1.2 Meg 1/2 W 10% (brown, red, green, gilver)
2,2 Meg 1/2 W 10% (red, red, green, silver)

4,7 Meg 1/2 W 10% (vellow, violet, green, silver)

6.8 Meg 1/2 W 10% (blue, gray, green, silver)

33 mmifd 10%
47 mmid 109%
100 mmid 10%
330 mmfd 10%
750 mmfd 10%
1S mifd 109
L0002 mfd 10%



PART NUMBER

JCST 3086
JCST326
JCET 260
JCSTIE4
JCETIRT
JCSET325
JCETZES
JCST298

STCOMLT2S
STCOM4T24
aTCOM273T
STCOM4TIE
STCOM4732
STCON4ATES

PARTS
PER KIT

B B3 BA B3 BA = B B

=1 & b D B3 DD

CODE
DESIGMATION

C-253, C-36
C-27, C-58
C=68

C-20, C-51
C-23, C-54
C-18, C-3%0
C-236, C-57
C=17, C-48

C=12, C-43
C-11, C-43
C-8, C-40
C-10, ©-41

C-4, C-21, C-20, C-36, C-52, C-60
C-1, ©-15, C-30, C-39, C-48, C-82, C-§3

.003 mfd 10%

. 0034 mid 10%

.01 mid/1400 v 20%
. 005 mfd 10%

. 0047 mfd 10%

.01 mifd 10%

.015 mid 10%

.01 mfd 20%

TUBULAR MYLAR CAPACITORS

L0028 mid/ 100V 5%
. 003 mfd/100V 5%
.03 mfdf 100V 5%
.05 mfd/ 100V 5%
.1 mfd/f400vV 10%
AT mfd/ 400V 10%



