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TRADE NAME Harman-Kardon Model T-224 "The Duet"

MANUFACTURER Harman-Kardon, Inc., 520 Main St., Westbury, L. I., N. Y.
TYPE SET AC Operated FM-AM Tuner

TUBES Nine

POWER SUPPLY 105 - 125 Volts AC, 60 Cycles RATING 38 Watts,
TUNING RANGE-BROADCAST 535-1650KC FREQ. MOD. 88-108MC

.40 Amp@117 Volts AC

)

@

HOWARD W. SAMS & CO., INC. Indianapolis 6, Indiana

. The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
,guaranty by Howard W. Sams & Co., Inc., as to the quality
and suitability of such replacement part. The numbers of
these parts have been compiled from information furnished
to Howard W. Sams & Co., Inc., by the manufacturers of
H889

the particular type of replacement part listed. Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited. No patent
liability is assumed with respect to the use of the informa-
tion contained herein. (© 1959 Howard W. Sams & Co., Inc.,

Indianapolis 6, Indiana.
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, ARROWS INDICATING TUBE LOCATIONS ARE
A Howard W. Sams Photo AM PRINTED BO ARD POINTING TO PIN 1 UNLESS OTHERWISE INDICATED

ARROWS INDICATING TUBE LOCATIONS ARE
A Howard W. Sams Photo FM PRINTED BOARD POINTING TO PIN 1 UNLESS OTHERWISE INDICATED
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" RESISTANCE READINGS
ITEM| TUBE Pinl Pin 2 Pin3 Pind Pin5 Pin 6 Pin7 Pin 8 Pin9
ECC85
vl 6AQ8 t1700@ | 0a 680 0Q .1a 16K 1meg 0 0Q
ECC85
NUMBERS ASSIGNED TO COILS, SWITCHES, PLUGS, SOCKETS, AND V2| gags || 117009 |3meg [ 10002 |00 .12 t16000 | 2K |.1a 0a
TRANSFORMERS ARE TO FACILITATE CIRCUIT TRACING OR COM-
PONENT REPLACEMENT AND MAY NOT NECESSARILY BE FOUND ON V3 |6AU6 | .62  [0a -1a 0@ t27000  [t27000 | 680
THE UNIT.
V4 | 6AU6 .69 on .1a 0 11700  [t1700Q 680
1. DC voltage measurements taken with vacuum tube voltmeter; V5 | 6AU6 100K [0n .la 00 74000 (174000 00
AC voltages measured at 1000 ohms per volt.
2. Socket connections are shown as bottom views. V6 | 6ALS 0a 180K .1a (o] 360K oe 180K
3. Measured values are from socket pin to common negative.
4. Line voltage maintained at 117 volts for voltage readings. VI | 6AT8A || NC NC 0a 09 .12 - 117000 |~ t17002|0Q - 4.5meg
5. Nominal tolerance on component values makes possible a
variation of £15%in voltage and resistance readings. V8 | 6BE6 2K .4Q 0Q .1a t.17002 |.17002 Imeg
6. Volume control at maximum, no signal applied for voltage
measurements. V9 | 6BA6 3.8meg | 02 0a .1a tal7002 [ 17002 0Q
ALL MEASUREMENTS TAKEN [N "FM" POSITION UNLESS OTHERWISE DESIGNATED.
t MEASURED FROM OUTPUT OF M1.
- MEASURED IN"AM" POSITION.
NC NO CONNECTION.

© SEE PARTS LIST FOR ALTERNATE
VALUE OR APPLICATION

DC COIL RESISTANCE VALUES UNDER ONE OHM
NOT SHOWN ON SCHEMATIC DIAGRAM

A PHOTOFACT STANDARD NOTATION SCHEMATIC

©Howard W. Sams & Co., Inc. 1959
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2ND_FM IF AMP
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FUNCTION SW (M7)
SHOWN IN "OFF"
POSITION
SW SEQUENCE :

1 - OFF

2-FM

3-AM

4 - STEREO

AM-FM MONAU

RAL
© OR FM STEREO OUTPUT
AM STEREO OUTPUT

AC
OUTLET
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ALIGNMENT INSTRUCTIONS

ALIGNMENT INSTRUCTIONS—READ CAREFULLY BEFORE ATTEMPTING ALIGNMENT
Volume control should be at maximum position. Output of signal generator should be no higher than necessary to obtain an
output reading.
Suggested alignment tools: Al, A2, A3, A4, AlO, All, Al2, Al3, Al4, Al5, Al6, AlT. .. .. .GENERAL CEMENT #5097, 8727
WALSCO #2515
AB UL o ioreinie s s aisie siens s olsla a aiaelotnan is's pramiiaia & b s e WS DN RRA TN EMENTEY 8600 118606 L]
8282, 9295
WALSCO #2526, 2543, 2544, 2545
A5, AB, AT, A18,A19, A20. .. .ot eisinscananacnns «+ev..... GENERAL CEMENT #5004, 5008, 5009
WALSCO #2520
AM ALIGNMENT
SIGNAL SIGNAL BAND RADIO
DUMMY GENERATOR GENERATOR | SWITCH DIAL CONNECT | ADJUST REMARKS
ANTENNA COUPLING FREQUENCY | - POS. SETTING VIVM
o\ . 0lmfd High side to AM RF |455KC AM Tuning gang AC probe Al, A2, | Adjust for maximum output.
stator lug of tuning |(400v Mod.) fully open to AM-FM A3, A4
gang. Low side to monaural
chassis. jack.
Common
to chassis.
2. 4 High side to AM 1400KC e 1400KC " A5, A6, 2y
antenna terminal. AT
Low side to chassis|
3. " " 600KC " 600KC “ AB, A9,| Repeat Steps 2 & 3.
AlO
10.7MC
FM IF ALIGNMENT, USING AM SIGNAL GENERATOR & VIVM
DUMMY SIGNAL SIGNAL BAND RADIO
ANTENNA GENERATOR GENERATOR | SWITCH DIAL CONNECT | ADJUST REMARKS
COUPLING FREQUENCY | POS. SETTING VIVM
4, 200mmf High side to FM RF |10, TMC FM Point of non- | DC probe |All, Al2,| Adjust for maximum deflection.
stator lug of tuning |(Unmod. ) interference to point Al3, Al4,
gang. Low side to Common ~ [Al5, Al6
chassis. to chassis.

3, " " " " " DC probe |Al7 "
thru lme
to point
Common F l G |
to chassis.

6. " t 4 " % DC probe [Al8 Adjust for zero reading. A
thru lme positive and negative reading
to point will be obtained on either side 10.7MC
Common of the correct setting.
to chassis.

FM IF ALIGNMENT USING FM SIGNAL GENERATOR AND OSCILLOSCOPE
Use frequency modulated signal with 60v modulation and 450KC sweep. Use 120\ sawtooth voltage in scope for horizontal
deflection,
SIGNAL SIGNAL BAND RADIO CONNECT
AVUMNMYA|  GENERATOR | GENERATOR| SWITCH DIAL ADJUST REMARKS
COUPLING FREQUENCY | _POS. SETTING SCOPE
4. 200mmf High side to FM RF |10, TMC FM Point of non- | Vert amp |All, Al2,| Adjust for curve of maximum
stator lug of tuning |(450KC SWP| interference | to point @ Al3,Al4] amplitude and symmetry FIG. 2
gang. Low side to Low side™ |Al5, Al6| similar to Fig. 1.
chassis. to chassis.
5. A P! " " ) Vert amp |Al7 Adjust for curve of maximum
thru 27K amplitude and symmetry
tq point similar to Fig. 1.
é Low
side to
chassis,
6. e u & ! 1 Vert amp |Al8 Adjust so that 10. TMC occurs
to _point at center of crossover lines
. Low similar to Fig. 2. SLIGHTLY
side to retouch Al7 for maximum
chassis, amplitude and straightness of
crossover lines.
FM RF ALIGNMENT
-SIGNAL SIGNAL BAND RADIO
DUMMY CONNECT
GENERATOR GENERATOR | SWITCH DIAL ADJUST REMARK
ANTENNA COUPLING FREQUENCY | ~ POS. SETTING VIVM %
1 2709 High side to FM 106 M C FM 106MC DC probe [Al9, A20,| Adjust for maximum output.
carbon antenna terminal. |(Unmod. ) to point A2l
resistor Low side to chassis. 3
Cdmmon
to chassis.
8. " " 90MC " 90MC ) L6,14, | Adjust for maximum output
L3 by compressing or expanding
coil turns. Repeat Steps 7 & 8.
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