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FUI\f'r INSTRUCTION MANUAL
o
o MODEL ST350

It is important yvou carefully read this manual prior to installing vour high
fidelity stereo system. You have invested in an extremely fine electronic instru-
ment into which many advanced and excellent engineering features have been
incorporated, and each is important for the proper operation of this tuner.

A few minutes taken now may save considerable time later. It is relativelvy
simple to operate the ST350 and this booklet clearly covers every point of instal-
lation and operation. :

Keep the booklet available at all times. It contains indispensible technical
and service information. :

GENERAL DESCRIPTION

The Madrigal, Model ST350 is a professional tuner in every respect. A new
type push button selector function switch assures positive, easy to select action
with minimum effort. Specially balanced and counterweighted flywheel tuning
for pinpoint station accuracy and rapid sweep of the entire AM and FM bands.
Noise level and sensitivity that apploaches theoretical maximum, limited only by
the noise from outer space, called “Galactic Noise.” Advanced circuitry reduces
distortion to less than %%. The first tuner to provide space for a plug-in F\l multi-
plex adapter on its chassis under the cage.

The Model ST350 may be used in any of the following ways:
1. Monophonic AM or FM tuner for regular broadcast reception.
2. Stereophonic AM-FM tuner for simulcast reception.

3. Stereophenic FM Multiplex tuner for stereo reception when used with the

Model MA350 plug-in multiplex adapter.
UNPACKING

Unpack the tuner carefully. Do not discard the packing material until you
are certain you have all of the required accessories packed with the set. The
carton should contain the following jtems:

1 Stereophonic tuner, Model ST350
1 Instruction Booklet

1 Warranty Card
1

Package of Mounting Hardware

After unpacking The Madrigal inspect it for signs of transit damage. The unit
was subjected to many 1nspect10ns and tests at the factory prior to final packing
and it should therefore be in perfect condition. If damage is visible, notify your
dealer at once. If the unit was shipped to yvou, notify the 1 transportation company
without delay.



INSTALLATION PROCEDURE

Ventilation:

The ST350 tuner is well ventilated in itself. Great care has been given to the
design and chassis layout to insure proper component placement. The power
transformer is extra heavy duty to reduce heat build up. It is necessary, however,
to allow sufficient space around the tuner to permit proper air flow. Install the
tuner in a manner to allow for unrestricted circulation. When mounting into a
cabinet cut holes to the rear and above the tuner to allow the hot air to escape.
Also allow at least 3” of space above the tubes. Do not place books or other
objects on the cage or in the immediate vicinity of the tuner when installing on
a bookshelf or table. This will reduce the air flow and may cause damage to the
tubes and components.

One further word of caution. When installing the tuner into a cabinet do
not place it directly over the amplifier. Allow as much room as possible between
the two instruments. The heat generated by the amplifier may cause deterioration
of tuner components and performance.

Power Requirements:

Plug the AC cord into any outlet furnishing 117 volts, 50 or 60 cycle, AC
current. The voltage may vary between 105 and 125 volts. B

An AC convenience receptacle is located on the rear panel of the tuner. You
may us it as a power source for your tape player or phonograph. The total wat-
tage is not to exceed 200 watts.

Connecting The ST350 To An Amplifier:

There are two output receptacles on the right rear of the tuner chassis. They
are used to connect the ST350 to your monophonic or stereophonic amplifier. All
connection between the tuner and amplifier must be made wih low-capacity
shielded cable to prevent hum and noise pickup. Any length up to 50 feet may be
used as the ST350 has a special cathode follower output.

Monophonic Connection:

Attach a shielded cable between the tuner or auxiliary input of your mono-
phonic amplifier and either the left or right outputreceptacle on the rear panel of
the ST350 tuner.

Stereophonic Simulcast And FM Multiplex Connection:

Attach a shielded cable between each of the two outputs on the ST350 and
the two tuner or auxiliary inputs of your stereophonic amplifier. The usual pro-
cedure is to connect the FM STEREO output to the left tuner or auxiliary input
on yowr amplifier and the AM STEREO output to the right tuner or auxiliary
amplifier input.

This permits AM-FM simulcast reception or FM:Multiplex reception if the
Harman-Kardon Model MA350 plug-in multiplex adapter is used with the tuner.

AM Antenna:

The AM swivel loopstick antenna on the rear of the ST350 chassis comprises
all the antenna required for normal signal areas. In more remote locations an ad-
ditional outdoor antenna may be required. This should consist of a single wire,



as long as is reasonably practical. It must be kept away from large metal objects,
power lines or electrical machinery to insure reception without extraneous noise.
Attach external antenna to rear terminal strip marked “AM.” The loopstick an-
tenna may be swiveled as required for custom and bookshelf installation. If the
metal cage is used, the loopstick should be moved down and away from the cage
to prevent cancellation of the AM signals.

FM Antenna:

Due to the exceptionally high FM sensitivity of the ST330, the 48" piece of
wire supplied with the tuner will be sufficient antenna for all but the most difficult
locations. One end of this wire should be stripped of insulation and attached to
the rear screw terminal marked “FM” on the Antenna Terminal Strip located on
the rear of the ST350 chassis. The other end of the wire should be extended hor-
izontally along the cabinet or table. Horizontal placement of the antenna wire
offers maximum polarization for optimum reception.

If an outdoor antenna is required to “reach” for distant stations use a special
folded dipole or Yagi cut specifically for the FM band. A homemade 300 ohm
“T” type antenna is not entirely satisfactory and should not be used as a substi-
tute for the 48" piece of wire supplied with the tuner. The “T” type antenna has
a tendency to pick up extraneous noise.

TV antennas are rarely satisfactory as they are not cut for the FM band and
have a tendency to introduce ignition noise into the tuner. They are not recom-
mended except under unavoidable circumstances. Usually better results can be
obtained with the 48" piece of wire.

When using an outdoor antenna, attach the 300 ochm lead-in wire (twisting
it 4-5 times for each running foot) to the antenna terminals on the rear of the
ST350 marked FM and G.

Grounding:

It is not generally recommended to separately ground the ST350 tuner to
vour companion amplifier. This may cause a ground loop and induce hum.

OPERATING INSTRUCTIONS
Front Panel Controls:

The ST350 incorporates the following operating controls located on the front
panel. Viewing the tuner from left to right you will note the AM TUNING con-
trol, PUSH BUTTON FUNCTION SWITCH (AM Noise Filter, AM, Stereo AM-
FM, Stereo Multiplex, FM, FM—AFC, Power Off), and FM Tuning control.

To Receive Monophonic AM Broadcasts:

Depress the AM push button to turn the tuner on and to select the AM
broadcast band. Tune to the desired station with the AM TUNING control. To
insure proper tuning a unique electronic eye tuning indicator has been incorpo-
rated into the AM circuit. Tune for minimum dark space between the green bars.

To receive noisy or distant AM stations depress the AM NOISE FILTER
push button. A special electronic filter will eliminate the interference that gen-
erally accompanies long range AM reception.



To Receive Monophonic FM Broadcasts &
Depress the FM push button to turn the tuner on and to select the FM
broadcast band. Tune to the desired station with the FM TUNING control. To
insure proper tuning tune for minimum dark space between the green bars on
the electronic tuning eve. Now depress the FM-AFC push button to retune the
station by a ratio of ten to cne. AFC action will be discussed in a later paragraph.

To Receive Stereophonic Simulcast AM-FM Broadcasts:

Depress the AM push button to turn the tuner on and to select the AM
broadcast band. Tune to the desired AM station wih the AM TUNING control.

Depress the FM push button and turn the FM TUNING control to the same
station you just selected on the AM band. You will now have the same station on
AM and FM. Now depress the STEREO AM-FM push button to operate the AM
and FM bands simultaneously. The AM portion of the simulcast should appear
in one speaker and the FM portion in the other to recreate the stereophonic
broadcast. AFC is automatically applied when the push button is in the STEREO
AM-FM position.

To Receive Stereophonic Multiplex Broadcasts:

For this type reception the special Harman-Kardon MA350 multiplex adapter
must be plugged into the receptacle provided for on the tuner chassis.

Reception of FM Multiplex broadcasts using the Crosby multiplex method
of transmission is uncomplicated. Most of the work is done for you by the ST350
tuner. Depress the FM push button and tune to the desired multiplex station.
Tune for minimum deflection of the electronic tuning indicator. Now depress the
STEREO MULTIPLEX push button and adjust the DIMENSION control (lo-
cated on the lower lip of the front panel) for maximum stereo effect. You will
note when this control is turned to the extreme counterclockwise position, mono-
phonic reception results. As the DIMENSION control is turned in a clockwise
direction, the stereophonic effect will be introduced and will reach a maximum.
After reaching this point, the stereo effect will diminish, and the tonal character
of the program will change. The setting for stereo effect is fairly broad and may
vary for different stations.

TECHNICAL EXPLANATION OF THE CONTROLS

Push Button Selector Switch:

This unique function selector switch has seven positions.

1. AM NOISE FILTER to eliminate extraneous noise for clear long distance
reception.

9. AM selects the AM band for monophonic reception.

3. STEREO AM-FM selects both the AM and FM band for simulcast stereo-
phonic reception.

4. STEREO MULTIPLEX selects stereophonic FM when the Model MA350
multiplex adapter is plugged into the tuner.



5. FM selects the FM band for monophonic reception.

6. FM-AFC selects the FM band for monophonic reception with the addi-
tion of a powerful Automatic Frequency Control circuit to help retune the sta-
tion by a tuning ratio of 10:1.

7. POWER OFF when depressed turns the tuner off. To turn the tuner on
merely depress any other push button.

Automatic Frequency Control:

FM Broadcasting, by its very nature, eliminates almost all natural and man-
made static. However, the characteristics of FM which makes this possible also
causes specific problems in tuning. The Madrigal, Model ST350 incorporates a
special electronic circuit known as AFC (Automatic Frequency Control) that
overcomes these problems and insures proper tuning even if the manual tuning is
not accurately done. Therefore AFC always keeps the station in the center of
the channel and eliminates distortion caused by inaccurate tuning.

It should be pointed out that AFC is not a means to eliminate tuner drift.
A fine piece of electronic equipment as the ST350 will not drift on any FM push
button position whether on FM or FM-AFC.

The following experiment will lead to an understanding of AFC, and the
fuller enjoyment of the ST350 tuner.

Tune across the FM band with the push button selector switch in the FM-
AFC position. Note how the stations “pop” into place. Now tune to any station,
preferably one with a musical program. Defeat the AFC circuit by depressing
the FM pushbutton, and tune slowly through the station from left to right. Notice
there are three distinct points where the station sounds clear, interspersed with
points of distorted sound. The middle clear-sounding point is the proper tuning
position for the best tone quality with minimum noise and interference. Detune
the station so that the sound is distorted. Now depress the FM-AFC push button
and notice how the sounds clear up. The tuning has been readjusted by the
operation of the AFC circuit, which automatically retunes the electronic circuits
to the center of the station channel

In order to take advantage of the benefits of AFC, it is suggested that fine
tuning be done with the push button selector in the FM position. When the push
button selector is then depressed to the FM-AFC position the automatic fre-
quency control circuit will improve your careful tuning by a tuning factor of
10:1. The procedure is especially recommended when a weak station is being
tuned on a channel adjacent to a stronger one. This will prevent the AFC from
reaching for the more powerful signal thereby skipping over the weaker one.
Whenever a weak station is tuned, the AFC circuit should be defeated.

ADJUSTMENTS

In some installations, hum may be encountered due to a voltage difference
between the amplifier, tuner and record player chassis. This may be eliminated
by reversing one or all of the AC power cords. Simply reverse one at a time
until improvement is experienced.

- Tt is recommended to test the tubes of this tuner approximately every twelve
months. When a tube is changed it may be necessary to have the tuner realigned
to insure optimum performance.



Fuse:

The ST350 is fused in the AC primary to prevent the damage of tubes
or components. The value of the fuse is 3A-3AG and should be replaced only
with one of the same rating. Replacing with a fuse of higher rating will not
protect the tuner, and may result in severe damage, which will not be cov-
ered by the factory warranty.

MAINTENANCE AND REPAIRS

If your tuner should not perform properly during the first year after date of
purchase, contact the factory for instructions. Do not have it repaired locally
without first checking with Harman-Kardon. Authorized factory warranty stations
are located in most major cities. For the address of the station nearest you, or for
any other information concerning your tuner or other Harman-Kardon products,
please write directly to the Customer Service Department, Harman-Xardon, Inc,,
520 Main Street, Westbury, L. 1., New York. Be sure to include the model number
and serial number of the unit in question. A brief description of the other compo-
nents in your high fidelity installation is often of help in answering your ques-
tions. We are always happy to be of service to you.

WARRANTY POLICY

We urge you to completely fill in your warranty card and mail it to the fac-
tory without delay to protect your rights under warranty. The warranty cards are
carefully filed for reference and should you require information on the use of this
high fidelity unit, or repair service, we will be able to immediately identify your
set and reply quickly.

NOTE: It is necessary to receive factory authorization before returning a
set for warranty repair either to the factory or to an authorized station. Repairs
are to be returned on an Express Prepaid basis. A letter describing the exact diffi-
culty must be included with the set upon return.

We warrant this instrument to be free from defects in material and work-
manship under normal use and service, and in accordance with the conditions
herein below set forth, for a period of one year from date of delivery to the
original purchaser, and agree to replace or repair any part or parts, with the
exception of tubes which are covered by manufacturer's 90 day warranty, re-
turned to us within said one year with transportation prepaid, and which our
examination shall disclose to our satisfaction to have been thus defective. This
warranty does not include free labor, nor is it applicable to any instrument which
shall have been repaired or altered in any way so as in our judgment to affect its
stability or reliability nor which has been subject to misuse, neglect, abuse,
negligence or accident, nor which has had the serial number altered, effaced or
removed. Neither shall this warranty apply to any instrument which has been
connected otherwise than in accordance with the instructions furnished by us.

This warranty is expressly in lieu of all other warranties, express or implied,
and of all other obligations or liabilities on our part, and we neither assume nor
authorize any representative or other person to assume for us any other liability
in connection with the sale of this instrument.
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Circuits:

Sensitivity:

Selectivity:

Discriminator Peak to
Peak Separation:

Frequency Range:
Drift:

Image Rejection:
[F Rejection:
Limiter:

Antenna Input:
Distortion:

Frequency Response:

Hum Level:
Radiation:
Output Level:

Circuits:

Sensitivity:

Selectivity:
Frequency Range:
Image Rejection:
IF Rejection:
Antenna Input:

Distortion:
Frequency Response:
Hum Level:

SPECIFICATIONS

FM

Armstrong circuit with zero time constant Gated Beam
Limiter, Foster-Seeley Discriminator, Automatic Fre-
quency Control and Bar Type Tuning indicator. The
RF section consists of a Shaded Grid Low Noise, High
Gain VHF Tetrode, High Gain Pentode Mixer followed
by three Wide Band IF stages, Limiter, Wide Band
(0.6 MC) Discriminator and Cathode Follower Out-
put.

0.95 microvolts. (20 db quieting).
1.9 microvolts. (30 db quieting).
240 KC Bandwidth: 6 db down.

0.6 megacycles.

§8-108 M.C.

=+ 20 KC AFC off; =25 KC AFC on.
40 db

70 db

Gated beam, constant output.

300 ohms

Less than 0.1% IM at 30% modulation.
Less than 0.5% IM at 100% modulation.
=% db 20-20,000 c.p.s. including standard 75 micro-
second de-emphasis.

60 db below 100% modulation.

Within FCC requirements.

1.5 volts for 100% modulation.
5 volts for 30% modulation.

AM

Low noise, High Gain RF Pentode followed by a Pen-
tagrid converter, two broad band IF stages, infinite
impedance detector and 10 KC whistle filter. Separate
AVC circuit avoids overloading of detector improving
linearity. Exclusive noise filter for noise-free long dis-
tance reception.

20 microvolts per meter. Terminal sensitivity 4 micro-
volts.

16 KC Bandwidth: 6 db down.
530-1640 KC

55 db

55 db

Built in Ferrite Loopstick with low impedance Term-
inal for external antenna.

Less than 0.8% harmonic.
=+ 3 db 20-8,000 cycles.
55 db below 88% modulation.



REPLACEMENT PARTS FOR MODEL ST350

Part No.

1362133
STCOMS3270
2923271
2923272
29923273
2923274 *
2923275
2923276
2993267
HC33901
ZCOM3291
STCOM3279
GT2493012
GT2503045
GT2503052
GTCOM3346
V2923213
TV2923214

Description

SEL RECTIFIER 65 MA
SEL RECTIFIER 75 MA
LYTIC

LYTIC

LYTIC

POWER TRANSFORMER
FUNCTION SWITCH
LOOPSTICK ANTENNA
DIAL GLASS

FUSE HOLDER

3 AG 3 AMP FUSE

AM OSC COIL

RF TRANSF.

Ist, 2nd, 3rd, 4th FM IF TRANSF.

DISC TRANSF.

IF TRANSF.

FM TUNING CAPACITOR
AM TUNING CAPACITOR

N TUNING CAPACITOR
CLOSED
TUNING SHAFT

@ o

AM TUNING DRUM

©

o—

AM STRINGING DIAGRAM

&

TUNING CAPACITOR
CLOSE

0 AM TUNING Ii ,
ORUM | I

TUNING SHAFT

F M STRINGING DIAGRAM

FM TUNING DRUM

List Price

1.65
1.75
3.00
2.60
2.50
12.00
7.50

- 225
1.00
75
10
75
1.50
1.50
2.00
1.50
5.35
5.85




ALIGNMENT PROCEDURE

_;‘

AM 0SC.
& MIXER

lST AM

2ND AM

AM RF

TRANS ssss SBAG
AM

6BA6 ) RF

2ND
IF

3RD
AM
IF

IF

AM DET.

AM AMP AVC

AM AMP

TUBE AND TRIMMER LOCATION

FUNCTION| SIGNAL GENERATOR | SIGNAL OUTPUT | CONNECT | DIAL ADJUST OUTPUT
SWITCH INPUT | INDICATOR |INDICATOR |SETTING -~ | INDICATION
SETTING | FREQ. MOD. POINT T0:

FM 10.7 MC | 300 KC FM |FM MIXER | AC-VTVM TEST 1,2,3&4FM| MAX GAIN &
60 CPS GANG | OR SCOPE POINT IF SYMMETRY

M 10.7 MC | 300 KC FM [FM MIXER | AC-VTVM TUNER TRANS. S PATTERN
60 CPS GANG ORSCOPE- | QUTPUT DISCR. | OFMAX

TRANS. |GAIN & SYMM.

FM 106 MC | 300 KC FM | FM ANT. | AC-VIVM TEST 106 MC | 106 MC 0SC; MAXIMUM

60 CPS |TERMINAL | OR SCOPE POINT RF. MIXER QUTPUT
TRIMMERS

M 90 MC | 300 KC FM | FM ANT. { AC-VTVM TEST 90 MC | O0SC. RF. MAXIMUM
60 CPS  |TERMINAL | OR SCOPE POINT MIXER COILS| OUTPUT

FUNCTION | SIGNAL GENERATOR | SIGNAL VUTPUT CONNECT DIAL ADJUST UUTPUT
SWITCH INPUT | INDICATOR | {NDICATOR | SETTING INDICATION
SETTING FREQ. MOD. POINT . T0:

AM 455 KC! 30% AM| AM RF | AC-VIVM TUNER {1600 KC!1, 2 & 3 AM| MAXIMUM
GANG | OR SCOPE | OUTPUT IF TRANS. ouTPUT
AM 1400 KCi 30% AM| AM ANT. | AC-VIVM TUNER | 1400 KC | 0SC, ANT & | MAXIMUM
TERM. | OR SCOPE | OUTPUT RF TRIMMERS | OUTPUT
AM 600 KC| 30% AM | AM ANT. | AC-VIVM TUNER 600 KC| 0SC colL | MAXIMUM
TERM. | OR SCOPE | OUTPUT LOOPSTICK OUTPUT
AM 1400 KC REPEAT STEP 2 & RF TRANS
AM 455 KC| 110 KC | AM RF | AC-VTVM TUNER | 1600 KC 10 KC MAXIMUM
30% GANG | OR SCOPE | OUTPUT WHISTLE ouUTPUT
FILTER
n 1
] L c,” EMBs |
[ eEmsa N_NbieaToR |
FM TUNING INDICATOR
MULTIPLEX :
%%%356
@ @

IOKC

@ WHISTLE
FILTER

SN
7 \
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\\/

DUAL CATHODE
FOLLOWER

MODEL ST 350

~=x

il
[N

@/*FM OSC.TRIM.

3RD

IF

ZND
/\
SSCS FM
lF

FM RF FM MIXER IST FM

2ND FM
IF

3RD FM

FM LIMITER

/\
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\
FMD
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HARMAN-KARDON
MODELS ST-350, ST-360

MODEL ST-350

l TRADE NAME Harman-Kardon Models ST -350, ST-360 (The Madrigal)

MANUFACTURER Harman-Kardon, Inc., 520 Main Street, Westbury, L. L, N. Y.

TYPE SET AC Operated 16 Tube FM=-AM Tuner
POWER SUPPLY 105-125 Volts AC, 60 Cycles RATING 51 Watts, .5 Amp. @ 117 Volts AC
TUNING RANGE BROADCAST 530 - 1640KC FREQ. MOD. 88 - 108MC

DIAL CORD STRINGING

2 TURNS @

AM TUNING SHAFT

TUNING GANG FULLY CLOSED

FM TUNING DRUM

72\
FM TUNING SHAFT (a
2 TURNS




RESISTANCE MEASUREMENTS
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ALL MEASUREMENTS TAKEN IN "FM" POSITION UNLESS OTHERW ISE DES IGNATED.
T MEASURED FR{?{M O,PTPUT oF M2 1. DC voltage measurements taken with vacuum tube voltmeter;
o  MEASURED IN "AM" POSITION.
| » AC voltages measured at 1000 ohms per volt.
»  MEASURED IN "FM-AFC" POSITION. : :
2. Socket connections are shown as bottom views.
" MEASURED FROM JUNCTION OF R57 AND C2A. 3. Measured values are from socket pin to common negative
¢  MEASURED IN "STEREO AM-FM" POSITION., '

4. Line voltage maintained at 117 volts for voltage readings.
2. Nominal tolerance on component values makes possible a
variation of £15%in voltage and resistance readings.
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ALIGNMENT INSTRUCTIONS

PRE -ALIGNMENT INSTRUCTIONS j

Use only enough genarator cutput to provide a usable lndication on VTVM.
suggested Allgnment Tools: Al thru A6, All, Al4 thru A23......GENERAL CEMENT #5097, 8727

WALSCO #2515
AT, AB, AD, A24, A25, A26....... GENERAL CEMENT #5004, 5008, 5000
. WALSCO #2020
AlD siucivannscsrssnnannes “hean .. GENERAL CEMENT #8283, 8606, B606-L, 0295, 9440

WALSCO #2526, 2543, 2544, 2545
Ala Bk d dddd b d s ke Frr e Ry GEI{ERA.LEEMEIJT #ETElI. ‘BTEE
WALSCO #2518

AM ALIGNMENT - SELECTOR IN AM POSITION

SIGNAL | SIGNAL RADIO CONNECT . -
GENERATOR GENERATOR DIAL WVH | ADJUST REMARKS
| COUPLING FREQUENCY SETTING | B
l. | High side thru . Olmfd to 455KC AM tuning gang | AC probe to Al A2, | Adjust for maximum deflection.

AM RF stator lug of AM (400

tuning gang. 30% AM)
Low slde to chassis,

fully open pﬂint@ Com- { A3, A4,
mon o chassis. | AD,AG

2.| High side thru . 0lmid to 1400KC 1400 KC "
AM antenna terminal.
| Low side to chassis.

3. "

AlD, All] Adjust for maximum deflection. RE'peat“
Al2 | step 2.

Al3 Adjust for MINIMUM deflection.

4,| Same as Step L.

FM IF ALIGHMEHT USING AM SIGNAL GENERATOR AND VTVM - SELECTOR IN FM POSITION

SIGMNAL SIGNAL RADIO
GEMERATOR GEMERATOR DIAL CGHHECT REMARKS
COUPLING FREQUENCY | SETTING VIVM _ L
D. I_H-i-gh side thru . 00lmid to 10. TMC FM point of DC pr to Al4,Ald,| Adjust for maximum deflection.
FM RF stator lug of (Unmod,) |[non=lnterference point<B). Com- [AlS, AlT,
tuning gang. mon to chassis. ﬁ.lﬂ AlD,
Low alde to chassls, AEB A2l

B. ' Dﬂ pmhe thru "
Imeg to polnt @
| ommonto chassis
T " DC probe to . Adjust for zero reading., A positive
point (g Com- and negative reading will be obtained
mon to 'cha.asul. on either slde of the correct setting,

FM IF ALIGNMENT USING FM SIGNAL GENERATOR AND OSCILLOSCOPE - EELECTGIR DI FM PﬂSI‘I‘IGH

Use frequency mudulal:ed Blgnal with ﬁ[‘."h modulation and 450KC sweep, Use 120v sawtooth vnltage In scope for horlzontal deﬂectlnn..

SIGNAL SIGNAL RADIO cGHHECT
GEMNERATOR GENERATOR DIAL ADJUST REMARKS
OUPLING FREQUENCY SETTING SCOPE — __
3.| High side thru, 00lmid to 10. TMC FM point of Vert. Amp, to Al4,Ald, Adjust for maximum galn and symmetry
FM RF stator lugof FM (450KC swp) [non-interferencd point(B»>. Com- [Al6, A17,| of response similar to Fig. 1.
tuning gang. mon to ¢hassis. [AlS, Al9,
Low side to chassis. JLE{I AEI

LA

E. 1F

IL ---

FM RF ALIGNMENT - SELECTOR IN FM POSITION

Vert. Amp.
27K to point
Low side to
chassis,

Yert, Amp. to
point (D>. Low
'side to chasslis,

Adjust to place marker at the center

of crossover lines similar to Filg. 2.
SLIGHTLY retouch A22 for maximum am-
plitude and stralghtness of erossover lines,

Colls not containing adjustable cores are adjusted by expandlng or compressing coll turns.
SIGNAL SIGNAL |  RADIO '

GENERATOR GENERATOR DIAL CONNECT [ 4pjusT REMARKS
"OUPLING FREQUENCY ETTING VIvVMm >
8. | High slde thru 27082 to 106MC FM 106MC DC probe to A24, | Adjust for maximum deflection,
FM antenng terminal. (Unmod. ) point (B>, Come~ | A25,
Low side to chassis. mon to chassls. A28

L4 -

FIG. | FIG. 2




PARTS LIST AND DESCRIPTIONS

TUBES
. GENERAL ELECTRIC ~ « RAYTHEON — » SYLVANIA .

m—— G I

FIXED CAPACITORS (conh)

IH.AEZEHEI"-I'I' DATA,

I
- mm Mo, :wrr Mo Pm Mo.

AFROVOX |CENTRALAB

| PART Ma. | PART Mo | pa
M RF Amolties |C20 BPD-002 DD-202 | BYAWODZ | CCD-202 GP220 SHE-D20
i mgl Discrielnator BALS 2] BPD-0 DD-M | BYAIOS] | CCD=103 | GPLI) BHK-810
FM Mixer AM RF Amplifier 6BAB 22 zmn BP D002 DD-202 | ByAlOn? | CeD-202 | Gp2io 5HEK-D20
LF M AR - I'M Osc. AM Converter GBE# c2x | 4T NS5O N750=I0 4T | DTN-47 | CIDQ4TU | COTH-4T0 | CNT-M4T | 10TCU-Q47
$i FM IF Ampiliier Lst AM IF Amplifier 6BAG Cz4 | 2000 BP D-002 pDD-202 | BYAIODZ | CCD-202 | GP220 SHK-D20
nd FM IF Amplllicr nd AM IF Amplifter 4BAS C25 | 4 BPD-00047 | DD-471 | BYAIOT4T | CCD-4T GP34T LT 5-T4T
arc Tt IE Ampitier AM Det. - AM AF Amp ECCB2 {1ZAUT} » C26 | 2000 BPD-002 | DD-202 | BYAWDZ | CCD-202 | GP220 SHE-D20
SH E:LM[:H [ndlcator AM Tunlog Indlcator E MB4 | C29 10000 B D=0 DD=403 | BYAOE | CCD-103 GPLID SHK-310
miler Cathode Follower ECCE2 (12AUT) * c28 | 10000 BP D=0 DD-M | BYAIOBL | ©CD-103 GPLID SHK-310
| — ' C29 BPD-0 DD- | BYAlOSl | CCD-103 GPLID SHK-510
“ Alternate ELECTROLYTIC CAPACITORS c30 | 20000 BPD-02 DD-203 | BYB852 CCD=203 GPL2) SHK-520
— _ — | €3l 4.7 HNPO=8l 4.7 | TCZ=-4RT | CIOVARC COTO=-4RT | CNT=-547 1I0TOC =V4T
REPLACEMENT DATA {Caz BP D=0 DD=-M3 | BYAIDEl | CCD-103 GPLID SHK-810
Harman=Kardon AEROVOX ' | {CA% 08 200V PIREN-05 | DD=-503 | CUB256 40P =1=503 | GEM=ll5 ETM-35
PART Ne PART No. Ci4 | 100 NT50 N750-D0 100 | DTN-100 | C10TIU COTH-01 | CNO-30 | 10TCU-TID
| _— C3% 05 400V P4BEEN-O5 DD-503 | CUB4SS 4DP-3-503 | GEM-415 | 4TM-35
JE2923ZTNA AFHA =02 =10 |C36 10000 | BP D=0 DD-3 | BYASL | CCD-=103 GPIID SHE-510
CaT 10000 EP D={}] D=4 BY AIQSL CCD=103% GPLD SHK =510
C38 10000 BEPD-01 DD-103 | BYAIOSIT | CCD-103 GPIID SHK-510
JE2WIZTIA AFHS2=d4=20 Cad 10000 BP D01 DD-103 | BYAIOQS] CChD-103 GPLD SHK-810
| | C40 D0 NTHD N750-IM 100 | DTN=-100 | CIOTLU CCTH-10 CHT-3L0 I0TCU =TI
JE292ITTIA AFH3-2I C4] 10000 EP D=0 DD=M3 | BYAlOsl | CCD=103 GPLID SHK-510
42 10600 BPD-01 DD-M3 | BYAI0S1 | CCD-103 GPLID SHK-510
C43 $7 Nate | NPQ-DI .7 | TCZ-4RT | ClOV47C | CCTO-RT | CHO-34T | I0TOC-547
* Mot normally in dlstribulor's stock. Avallable thru distributor on order io manuacturer, LAY | rooon gt oootos | Byaos | copans | epuo SHE 810
FIXED CAPACITORS C46 | 10000 Nate | EPD-0 DD-03 | BYAIOS! [CCD-03 | GPHO | SHK-510
Capacilty valuet Elﬂn in the rating column are in mid. for Paper E"‘; *I:'l-;ﬂ 5 Pare | w T 4.1 Ezﬂf“ E!’TJEE Eggﬁ_nl:m E’;ﬁa“’ Lm‘: 4T
— ___ Capacitors, ond in mmid. for Mica and Ceramic Lopacitors. 19 | 10000 Mot | BP0 DD-103 | BYAOS | CCD-103 GPLID SHK-810
. EMMT DATA CS0 | ¢7 Note & NPO-51 417 'n:z--laﬂ';r cmw_?ri: EEEﬂE?T E:fﬁ-aw: Iﬁmﬁ H-E!-:“
RATIMNG REMARKS. ¥ | | LhmiEL E C51 10000 | BPD-0] DD - BY A0S - . .
,. AERGVOX | CEMIRALAS) DU ce2 | 2000 BPD-00Z | DD-202 | BYAIODZ |CCD-202 | GP220 SHK-D20
— ‘ — —PATL e ART Mo, "'IT e PAST No £53 10400 BPD-0 DD-3 | BYAIOSL | CCD-103 GPIUD SHK -310
4 L3 ! NPO-SILS | TCZ-IRS | Clovise CRO-S5 | I0TCC-V1S C54 | 100 NS0 Note | NT50-00 100 | DTK-100 | CIOTLU COCTH=UH | CNT-310 | 10TCU-Ti0
C 3 470 BPD-00047T | DD-47] BYAIOT4T | CCD-4T] GPI4T I0TS=-T4T CEs 750 [1y 4 | DT -750 DD -T5%3 IRETTE CoD-781 GPIT5 1I0T5=-T 75
:'ﬂ' 100000 ﬂpﬂ—ﬂ] D=3 HY AIDS] CCD=103 '::I'Fl'lﬂ _ﬂ-HI{—EII:l a5 1% =120 o FTVCOMILIS | T2 =M
ol 470 BPD-00047 | DD-471 | BYAIOSl | CCD-471 GP3AT HTS-T47 CsT | 3000 g1 4000 DD-382 | LIDD3D COD-392 GP2ag LOTS-Dao
8 100 NTS0 HY50-D4 100 DT-'H'-IW CIOTLY CCOTH=10L CHT-30 IOTCU-T10 C58 1 00V PABEN ) DFE =104 CUB4P] AP} =T =10 CEM—401 4TM-P]
CH - 47 KPO-5L 3 | TCZ-R3 , . , | css | 330 0%, DI-330 DD-331 | LIOT33 CCD=331 GP333 | L0TS-T33
by 0 N7 NTS0-Di 10 | DTN-ID | CI0QLU CCTN-I00 | CHY-410 | LOTCU-Q10 Ce0 | .08 400V (ID0O0mmE) * | P4BEN-D5 | DD-503 | CUBABS $DP-3-503 | GEM=4LF | #TM-35
Cil 10000 BPD-0L DD-103 | BYAIRS | CCD-M3 Grllo SHE-S1 Cel | .1 400V PABEN -I DF-04 | CUB4P1 | 4DP-3-104 | GEM~40] | 4TM-P)
E:: Z, 2 NPD=-51 2.2 | TCZ=2R2 | CLOVIXC CCTO-ZRZ | CHD-522 IO0TCC -V22 CE2 1 00V P4 BAN - DE=l04 | CUB4P) 40P --104 CEM 401 ATM-P}
. | . Mats 1 BPD-0 DD-03 | BYAIOS CCD-103 G SHE=SL0
Cla | 1k NS0 N730-I4 1 | DTN-100 | CLOTIR CCTN-W1 | CNY-310 | LOTCU-TIG E:i tﬁﬂﬁ ° BP D=0} DD-03 | BYAalos | cCD-103 GPLLD BHK-810
i 470 _ | BPD-0004T | DD-4TL BYAIOT4? | CCD=4Tl GPI4T I0TB=-T4T CE5 OG0 Mate | | BB D=3 | BYAINS] CCD-103 GPLID BHE-SIO
“ia | W0 W% NTS0-DL 0 | DTH-10 | GlQlU | COTN-00 | CN7-40 | J0TCU-QI0 Ce6 | 10000 Motel | BPD-O) DD-W3 | BYAID® | CCD-03 | GPLD SHK-S10
CIT 7 NS0 NT50-DT 47 | DTH-47 | CLOQ4TU | CCTN-47 | CNT-#47 | 10TCU-G4T |
Clg LOQ00 BPD-0L | DD-103 | BYAIOSt | CCD-103 GPI0 SHK-510 |
CLS 470 RPD-00047 | DD=471 BYALOT4T | CCD-4TL | GPa4T 10TR-T4T Note L. Not used kn some YOI slona. # Harman-Kardon Parl Nombér. " Alternate Value,



* Altermale Yalué.

“

FM Anlenna Coll
HF Choke

HF Chole

FM RF Coll

FM Mlot Coll
Cathode Chalke
FM Qac, Coll
RF Choke

Fli. Chake

sl FM IF Trans,
2nd FM IF Tranas,
Jrd FM [F Trans
4ih FM IF Trans
FL, Choke

FLU, Choke
Dlaeriminalor
Loapatick

AM BT Trans,
AM Qar, Coll

- let AM IF Trams.
- Zpd AM IF Trana

ard AN IF Trans,
I0KC FUter
Fll. Chake
Fil, Choks

All watlages 172 watl, or less, unless ptherwise listed.

Harman-Kardon
FART Mo

- GLCOM3NEZ
GLCOMINEI

GT250304%
GTZR0H4%
GT2503045

GT2803045%

GT25030%52

GL2G232TE
GT 2493002
STCOMIITS
GTCOM3a40
CGTCOMI48
GTCUMII4E

t Use origlnal mounting brackea.

. ,_Ec

- SEC, 2

TRANSFORMER (FOWEE}

Harman-kardon
PART Ko,

FTi0232T48

RESISTORS

COILS [EF-IF)

i.‘;fnm-nr
PART Mo,

| 3-1000

L&-348T
1G=-348T
|&=348T
LE-348T

1T=3454

18=-5758
18-6758
16-6758

A CEMEN]

16=-6T5E
16-6T>8

Meisaner

ART Mo

E9-1000

[E=-348T
|6-3487
I6=34487T
LG-348T

LT=3494

|E-ETSE

!EEFI.J'I-'EEM.EHT BATA

Hﬂlldﬂrm
PART Ha,

M-l
- PART Ha.,

PARTS LIST AND DESCRIPTIONS (Continued)
COMPONENT COMBINATIONS

_

FM AFC Flilcr 470mmi, 10000mmi, 10000mmi,
47, 470K, Imeg

Haf maan=-FKar don
PART No,

PCCOMIOS0

REFLACEMENT DATA,

Eprager V-2

Discriminainr Network lﬂﬂmml‘, EI}D[ImmI, LOLRI0 1 mad PCCOM30H] Sprague =8
22K, |BOK, 180K, |meg
AM Deteclor-Andia Filler | 1530mmi, [Mmmfl, 4TK P TS G0 ACDOVOX
Cenlralab
Corndll=Dubilier
Sprague
EECTIFIEI!'S
I
SARKES
' FART Mao. |

* Seleplum Type
i?ﬂ:ﬂ;:;;ﬂfm . ¢ Sllleon Ty pe

1362133 »

FUSES

REFLACEMENT DATA

JATA
Mt Milkar
FART Mo, | PART HMHa. |

CRYSTAL DIODES

REPLACEMENT DATA
RATTHEON 5TLV AMIA
) - PART Mo,
INZB5 1295 FM Tuning tnd. Rect. {Plgtall)
IN295 INEYS

Harman=Kardon |
PART Mo,

PART Mo,
AM Tuning Ind. Rect (Plgtall)

3 Gang (Ant. 24-38lmmf, RF 20-390mm!, Osc. |5-90memd)
Ii‘umlln-n [FPushkbutton T',l'llllll

WIRING DATA

Use BELDEN No, B30 (Solld} Avallable im Ten Colors
BS54 (Btranded) Avallable la Ten Colors
Use BELDEN No. 1T85-8 (8 Fi. Leéngih)

1T28-K (73 Fr. Length)

Gieneral-use Unshielded Hook-up Wire . _ .. ... ... ._..

Thordorian
PART HNg,

Fom
PART Ko
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