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INTRODUCTION

This service manual is intended for use by author-
ized warranty stations. The manual contains service
intormation for the Marantz Model 240 Stereo
Power Amplifier, manufactured by the Marantz
Company, a subsidiary of Superscope Incorporated,

Chatsworth, California 91311

Adjustment, maintenance, and troubleshooting in-
formation listed herein should be attempted only
by the experienced technician, one knowledgeable
in solid state amplifier operation and the use of test
equipment. All instructions should be read care-
fully and understood fully before proceeding with
any service.

Symptoms (and their remedies) listed in the trouble-
shooting section, are those which might occur in
some units. As the Marantz Company becomes
aware of other field problems, supplementary ser-
vice bulletins will be issued to all stations. To im-
prove this service, all problems (and their solutions)
not covered in this service manual should be brought
to the attention of the National Service Manager at
our Sun Valley location.

CIRCUIT DESCRIPTION

GENERAL

This section is included to assist the service techni-
cian in understanding the operation of the Model
240 Stereo Power Amplifier. It is intended to
describe, on a technical level, the basic operating
principles of the Model 240. The following circuit
description will be based on the left channel only.
The right channel operates in an identical manner.

AMPLIFIER

The input stage of the power amplifier, fig. 1, is
comprised of an emitter-follower, Q519, and its
current source, Q518. The output of this stage is
coupled through C502 and R506 to the differential
amplifier (Q501, QB02), which drives an inverter
(Q503) whose collector current is developed
through current source Q504. The inverter is
coupled to complementary pre-drivers (Q507,
Q508). The output of the pre-drivers is applied to
their respective drivers (Q510, Q511) which are
coupled to their respective power transistors (Q802,
Q804 — Q803, Q805).

Output current regulation is accomplished through
a current-sensing network. Excessive current levels
are detected by resistors R531-and R532. Voltages
developed across these resistors are applied to cur-
rent sensors Q516 and Q517.

When excessive current levels are detected, Q516
and Q517 develop peak-limiting signals, which are
applied to Q505 and Q506. These transistors dis-
able the pre-drivers on excessive output current
peaks, thus limiting peak output current to a safe
level.

Feedback for the amplifier is developed at the junc-
tion of R531 and R532. The feedback is applied
across two loops. Feedback applied across R520
and C509 completes the driver-power output loop.
Feedback applied across R519 and C508 completes
the loop for the entire power amplifier.
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RECTIFIER RELAY BOARD

The output of the power amplifier is applied to the
wipers of relay K301 on the rectifier relay board,
Figure 2. Relay K301 energizes after a minimum
delay of two seconds after turn on. The length of
the delay is a factor of the time constant of R3086,
R309, and C302. This delay at turn-on is to pre-
vent any transient surges from reaching the output
terminals. Additionally, resistors R302 and R305
sample the audio output signals. Should a constant
DC level over +4.5 volts, or a high amplitude signal
below 10 Hz be present, Q301 will turn on, short-
ing the base of Q303 to ground. C302 begins to
discharge and K301 de-energizes. If a constant DC
level over -4.5 volts is present, the voltage drop
across R304 bucks the voltage present at the base
of Q303 and K301 de-energizes. The output from
K301 is applied to the SPEAKER TERMINALS.

86-1/2 volts AC is applied to CR301 through
CR304 which develop the +58 and -58 .volts for
the power amplifier board. CR305 and CR306
develop the positive voltage to energize K301.
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FIGURE 2. RECTIFIER/RELAY BOARD SIMPLIFIED SCHEMATIC
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TECHNICAL SPECIFICATIONS

Power Qutput (each channel, both channels driven, at rated distortion, 20 Hz to 20 KHz)

Load

4 ohms
8 ohms
16 ohms

Total Harmonic Distortion (at or below rated power, 20 Hz to 20 KHz)

Intermodulation Distortion (at or below rated power, SMPTE, any

combination of two frequencies, 20 Hz to 20 KHz).
Frequency Response

2 Hzto 100 KHz .

20 Hz to 20 KHz .
Input Sensitivity {for rated power)

input Impedance . . . . . . . . . . . . ..

Damping Factor (at8ohms) . . . . . . ..

GENERAL
Total Noise (into 8 ohms) . . .
Power Requirements* .

Dimensions . . . .

Unit Weight .

ShippingWeight . . . . . . . . . . . . ..

RMS
150W
120W
60W

Less than 0.1%

Less than 0.1%

. 10, -1.5dB

. . .10,-0.5dB
. 1.5 volts

. 100K ohms

. Greater than 100

Better than 106 dB below rated power
120 vac, 480W, 50/60 Hz

15-3/8" wide x 6-1/8" high x 9-1/2" deep

26 pounds

32 pounds

*Split primary windings permit easy conversion from 120 volt to 220 or 100 volt operation




RECOMMENDED TEST EQUIPMENT

The test equipment listed below is recommended for servicing the Model 240 Stereo Power Amplifier.
The Performance Verification and Alignment Procedure sections of this manual are based on the use of

these items or their equivalent.

TABLE 1

Item

Manufacturer and
Model Number

Use

AC Wattmeter

Simpson Mode! 390

Monitors primary power
consumption of amplifier

Line Voltmeter
(0-150 vac)

Commercial Grade

Monitors potential of pri-
mary power to amplifier

Variable Autotransformer
{0-140 vac, 10 amps)

Powerstat Model 116B

Controls level of primary
power to amplifier

Above items

to be assembled per Figure 3 as AC Power Control Box

AC Ammeter
(0-10 amps)

Commercial Grade

Monitors amplifier output
under short circuit
conditions

Output Load Resistor
(88 +0.5%, 260W)
2 Required

Commercial Grade

Provides 8-ohm load for
amplifier output
termination

Output Load Resistor
(482 +5%, 250W)
2 Required

Commercial Grade

Provides 4-ohm load for
amplifier output
termination

Output Load Capacitor
(0.5 mfd, 300V)
2 Required

Mylar

Provides capacitive load
for instability checks

Above items to be assembled per Figure 4 as Amplifier Output Load Box

Distortion Analyzer

Hewlett Packard
Model 331A or 333A

Measures distortion and
voltage of amplifier output

Audio Oscillator

Weston Model CVO-100P
(Note: Less than 0.02%
residual distortion is
required)

Sinewave signal source

Model WV-98C

Oscilloscope Tektronix Model 503 Waveform analysis
or Data Model 555
VTVM RCA Senior Volt-Ohmyst Voltage and resistance

measurements

Shorting Plug

Use phono plug with 600
ohms across center pin
and shell

Shorts amplifier input to
eliminate noise pickup

Above items are assembled per Figure 5 or as directed in Test or Alignment Procedures

Power Supply Bleeder
Resistor (1082, 1W)

Commercial Grade

Discharges power supply
filter capacitors prior to
disassembly or resistance
measurements
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fied in the procedure, the test equipment
TEST PROCEDURE controls will be set in the following
position:
All tests outlined below should be performed after
any repair or adjustment. The tests described in AC Power Control Box:
paragraphs C through H may also be used as a Line Switch . . . . ON
method of isolating the defect prior to service. Wattmeter Switch  DIRECT
Should the results of the tests be other than as Variac . 120 VAC LINE
specified, refer to the Alignment Procedure and/or
the Trouble Analysis section of this manual. Unless Amplifier Qutput Load Box: ‘
otherwise specified, all tests are to be performed on Channel Select . SET FOR CHANNEL
both audio channels, with the results specified UNDER TEST
applying equally to each channel. Short Switch
. (momentary) . CENTER (OFF)
A.  Test Equipment Load Switch. . AS REQUIRED
Refer to Table 1 for list of recommended test BY TEST
equipment. Capacitance Switch . ouT
B. Preliminary Procedures 2. Connections, between the output termi-

1. All tests are performed with the unit
under test and the test equipment con-
nected as shown in Figure 5. Except for
the IDLING POWER test, all tests are
conducted with 120 vac line voltage
applied to unit. Unless otherwise speci-

nals of the Model 240 and the Qutput
Load Box, must have negligible resistance
with respect to the resistance of the load
itself. Appreciable resistance adds to the
total load, resulting in inaccurate mea-
surement of output power.




Idling Power

1.

With the Line Switch OFF, the Variac
set to O (fully CCW) and the Wattmeter
Switch to WATTMETER, plug the unit
line cord into the AC Power Control Box.

On the Amplifier Qutput Load Box, set
the Load Switch to QUT.

Turn the Line Switch ON and slowly
advance the Variac while observing the
Voltmeter and Wattmeter on the Power
Control Box. When the line voltage
reaches 120 vac, the Wattmeter should
indicate between 35 and 55 watts.

If the Wattmeter reading is greater than
55 watts for any static Variac position,
do not further increase the AC voltage.
Turn off the unit and refer to the Trouble
Analysis section of this manual.

Relay Operation

1.

Set Line Switch to OFF. Wait approxi-
mately 30 seconds.

Switch line ON. Time the delay between
power turn-on and the moment that the
relay energizes (signaled by an audible
click within the amplifier). The elapsed
time should be between 2 and 10 seconds.

Connect the Audio Oscillator to the input
jacks of both channels. Adjust frequency
to 5 Hz and set level to minimum. Switch
in the 8 ohm load.

Siowly increase the Oscillator level until
the relay de-energizes, carefully observing
the highest voltage reached prior to relay
cut-off. The output voltage shouid be
between 25.5 and 33.5 volts.

DC Balance

1.

With the Load Switch on the Amplifier
Output Load Box set to OUT, connect a
VTVM (set in the DC MODE) to the out-
put terminals of the L.oad Box.

Allow the unit to reach operating tem-
perature {approximately 2 minute
warm-up}.

Check each channel for a DC voltage of
0V £50 mV

CAUTION: THE OUTPUT
VOLTAGE MAY BE ASHIGH
AS +60V IN A UNIT WITH
MULTIPLE OPERATING DE-
FECTS.

Total Hum and Noise Test

1.

Set the Load Switch on the Amplifier
Output Load Box to OUT. With a
shorting plug in each input iack of the
amplifier, the output voltage should be
0.25 mVor less for each channel.

If output voltage is greater than 0.25 mV
on either channel, reverse the AC line
polarity (NORMAL-REVERSE switchon
AC Power Control Box}. If meter read-
ing still exceeds 0.25 mV on either, or
both channels, refer to the Trouble
Analysis section.

Maximum Power Output

1.

Connect the Audio Oscillator to the input
jacks of both channels, with frequency
set to 2 KHz and the level set to mini-
mum. Switch in the 4 ochm load.

Advance the Oscillator level until the
positive and negative waveforms just be-
gin to clip. The output voltage should be
255V +1V.

Change the load to 8 OHMS.

Set the Audio Oscillator level for 31.0
volts output. Verify that neither chan-
nel is clipping. :

Change Audio Oscillator frequency to
20 Hz and re-adjust level (if necessary)
for 31.0V output. Verify lack of clip-
ping on both channels.

Adjust Oscillator frequency to 20 KHz
and re-set level (if required) for 31.0V
output. Neither channel should be

clipping.

Harmonic Distortion Test

1.

Connect the Audio Oscillator to both
channels and set the frequency to 20 Hz.
Switch in the 8 ohm load.

Set the Oscillator level for 31.0 volts
output. The distortion should measure
fess than 0.1%.

Change the Oscillator frequency to
20 KHz and re-adjust the level (if neces-
sary) for 31.0V output. The measured
distortion should be less than 0.1%.

Switch the Output Load Capacitance to
IN.. Verify the lack of parasitic oscilla-
tion. The distortion should be less than
0.15%.




Short Circuit Test

CAUTION: DO NOT PERFORM
THIS TEST IF THE AMPLIFIER
SHOWS ANY SIGN OF PARASITIC
OSCILLATION (SEE HARMONIC
DISTORTION TEST).

With the Audio Oscillator connected to
the input jacks of both channels, set the
Oscillator frequency to 200 Hz. Adjust
the level for 31.6V output into an 8 ohm
load.

Short the output of each channel with
an ammeter (“SHORT TEST" switch on
Load Box).

NOTE: The output termi-
nals should not remain shorted
for more than 3 seconds.

The ammeter reading should be 8 Amps
+1 Amp.

Frequency Response Test

1.

Connect the Audio Oscillator to both
channel input jacks. Switch in the 8 ohm
load. Adjust Oscillator frequency to
2 KHz and set level for 30V output.

Sweep Oscillator frequency from 20 Hz
to 20 KHz. The output voltage of each
channel should remain within the range
of 29.7 and 30.0 volts.

Gain Test

1.

Apply a 1 KHz signal to the input jack of
the left channel. With an 8 ohm load,

2.

3.

adjust the oscillator level for any con-

- venient output voltage (between 20 and

30V). L

Measure the input voltage level. The dlf-
ference between the input and output
signal levels should be 26.3 dB +0.5 dB.

Repeat for right channel.

Gain Differential Test

1.

2.

Apply an identical 1 KHz signal to the
inputs of each channel. Set the oscillator
level for any convenient output voltage
(between 20 and 30V) into the 8 ohm
load.

Verify that both channels Have the same
output voltage within 0.5 dB.

Channel Separation Test

1.

Apply the output of the Audio Oscilla-
tor to the left channel input jack. Insert
a shorting plug in the right channel input
jack.

With the Load Box set for an 8 ohm load,
set the Oscillator frequency to 20 KHz
and -the Oscillator level for a convenient
output voltage (between 20 and 30 volts).

Measure the output voltage of the right
channel and verify that it is 55 dB or
more below the level of the driven
channel,

Repeat test for left channel output with
right channel driven.

10




ALIGNMENT PROCEDURE

A. Test Equipment

Refer to Table 1 for recommended test
equipment,

"

Preliminary Procedures

The preliminary procedures outlined in the
Performance Verification section of this man-
ual are applicable in their entirety. Refer to
Figure 7 for component location.

Unit Disassembly

1.

Remove the top cover of the Model 240,
The top cover is secured by 12 #6-32 x
%' long screws.

Remove the left and right channel power
amplifier heatsinks from the chassis, leav-
ing all wires connected. Each heatsink is
held in place by 2 screws from the rear
apron, 3 screws from the chassis bottom
and 2 screws into the front apron.

Bias Adjust

1.

Turn Line Switch to OFF. With the
component side of the amplifier board
face up, rotate the bias adjust poten-
tiometer, R526, on each amplifier board
fuily CCW.

Switch the Wattmeter IN and set the
Variac to O.

Turn the Line Switch ON and slowly ad-
vance the Variac to 120 vac while ob-
serving the Wattmeter. The Wattmeter
should indicate less than 35W. (If the
Wattmeter indicates either O or greater
than 35W, a defect exists. Turn the Line
Switch OFF and refer to the Trouble
Analysis section of this manual.)

With a shorting plug in the right channel
input jack, apply a 20 KHz signal to the
left channel input. With 120V line volt-
age, set the oscillator level for 3.1V out-
put into the 8-ohm load.

Adjust R526 on the left channel ampli-
fier board until the cross-over spikes just
disappear into the base line on the scope.
Verify that the power consumption of
the unit did not increase more than 10
watts from previous reading.

Change input to right channel. Repeat
steps 4 and 5 for R526 on right channel
amplifier board.

DC Balance Adjust

1.

2.

Monitor the output of the left channel
with a VTVM (DC mode).

Adjust the DC Balance potentiometer,
R502, on the left channel amplifier
board, for an indication of ‘’line zero”
(i.e., OV £25 mV) as indicated on the
oscilloscope.

Repeat for right channel.

NOTE: If this adjustment
is made before the unit has
reached operating temperature,
the DC balance should be veri-
fied after the unit is warm, and
readjusted if necessary.

Maximum Power Output Adjust

1.

‘Set the Audio Oscillator frequency to

2 KHz and adjust the level to minimum.
Apply the output of the oscillator to the
input jacks of both channels. Set the
Load Box for a 4-ohm load.

Set potentiometers R541 and R542 fully
CCw.

Increase the level of the oscillator until
the output voltage reaches 25.5 volts.

Monitoring the output of the left channel
on the oscilloscope, adjust R541, on the
left channel amplifier board, untii the
positive peak of the waveform just begins
to clip. :

Adjust R542, on the same board, until
the negative peak just begins to clip.

Repeat for right channel.
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TROUBLE ANALYSIS

- This section is a partial list of possible problems and causes that may be found in a defective Model 240.
It is not the intent of this section to indicate all potential problems and their remedies since the service
technician will be quite capable of recognizing most. The intent is to provide information covering

those situations where problems may be difficult to isolate. It is assumed that normal troubleshooting

techniques (i.e., point-to-point signal tracing, oscilloscope analysis, etc.) will be employed before
referring to this section.

Any field problems that arise will be covered through service bulletins (supplementary to this manual)
that will be issued to all service stations.

- Al references in this section will be made to Figure 11, Model 240 Schematic.

SYMPTOM PROBABLE CAUSE
1. No Primary Power Consumptom a. Open AC Input circuit; Line cord, fuse, etc.
b. Open transistors Q507, Q508, Q510, Q511,
Q802 through Q805.

c. Open Bias Control, R526.
d. Open rectifiers, CR301 through CR3086, or

open transformer, T1.
Shorted Bias Assembly P/N 215-1006-1.

2. Excessive Primary Power Consumption a. Short in AC input circuit; transformer, line
cord, etc.

b. Short in AC secondary circuit; rectifiers
CR301 through CR306, filter capacitors
C1 or C2, etc.

c. Shorted transistors Q802 through Q805,
Q507, 0508, Q510 or Q511.
CAUTION: Because the driver and output stages are direct coupled, components may fail as a direct
result of an initial component failure. If a shorted semiconductor is found, be sure to check the
remaining driver and output components for short or open circuits before re-energizing the amplifier.
After replacement of any of these components, increase the Variac voltage slowly while monitoring
the wattmeter as described in paragraph C of Performance Verification.

3. High DC voltage at loudspeaker terminals a. Defective (open, shorted or leaky) tran-
before time delay circuit is deactivated. sistors Q301, Q302 or Q303.

4. High DC voltage at amplifier board output a. Open transistors Q507, Q508, Q510 or
terminals. Q511.

b. Defective (leaky or shorted) transistors
Q516 or Q517.
5. No DC Balance. a. Defective (open, shorted or leaky) tran-
sistors Q501 or Q502, or Zener diodes
CR501 or CRb02.
Leaky capacitor C502.
. Open resistors R501, R602 or R603. .
7. Parasitic Oscillation. a. Open capacitors C505, C506, C516, C518,
C519, C520 or C801.
Defective (open, shorted or leaky) capaci-
tors C508, C509 or C510.
Improper adjustment of R541 or R542.

Open transistors Q802 through Q805.
Improper adjustment of R541 or R542.

High level DC offset at junction of R302
and R305.
Open resistors R529 or R530.

Open transistors Q510, Q511, Q802, Q803,
Q804 or QBO5.

o

8. Improper Clipping

9. Relay Latching

oo T o

10. No Output

T e
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PARTS LIST

Reference
Designation

Description
and/or Remarks

Marantz
Part Number

Reference
Designation

Description
and/or Remarks

Marantz
Part Number

Atl, A2

€501

502
C503 -
C504
C505
C506
€507

C508
Cb09
Cb10
C511
C512

C513
C514
C515

C516
C517
C518
C519
Cb20

C521
CR501
CR502
CR503
L501
R501

R602
R503

HEATSINK ASSEMBLY
Transistor Socket
Transistor Insulator
(TO-3)

POWER AMPLIFIER
BOARD ASSEMBLY

Cap., 150pf, +10%,
100V

Cap., Elect., 10uf, 20V
Cap., Elect., 10.f, 25V
Cap., Elect., 10uf, 25V
Cap., 36pf, +5%, 100V
Cap., 680pf, +5%, 100V

Cap., Elect., 220,f,
6.3V

Cap., 47pf, £10%, 100V
Cap., 36pf, +5%, 300V

Cap., 0.1.f, £10%, 250V
Cap., 0.1.f, £10%, 250V

Cap., 1000pf, +10%,
100V

Cap., 0.22.f, +10%,
250V

Cap., 1600pf, +10%,
300V

Cap., 1600pf, +10%,
300V

Cap., 0.1.f, +10%, 250V

‘Cap., 1.0uf, +20%, 100V

Cap., 5pf, £10%, 100V
Cap., 0.1.f, £10%, 250V

Cap., 6800pf, +10%,
400V

Cap., 0.1.f, £10%, 250V
Diode, Zener

Diode, Zener

Diode, Signal

Toroid

Res., C/F, 4.7K, +5%,
1/2wW

Res., Variable, 2K, 2W

Res., C/F, 4.7K, +5%,
1/2W

215-1011-100

368-1000-000
371-1006-000

200-1053-100

385-1038-000

381-1068-000
381-1034-000
381-1034-000
385-1064-000
385-1042-000
381-1044-000

385-1040-000
385-1018-000
386-1000-000
386-1000-000
385-1068-000

386-1017-000

385-1020-000

385-1020-000

386-1000-000
388-1001-000
385-1049-000
386-1000-000
386-1026-000

386-1000-000
459-1006-000
459-1006-000
460-1011-000
147-1007-000
433-4772-000

420-1000-000
433-4472-000

R504

R505
R506
R507
R508
R509
R510
Rb11
R512
R513
R514
R515
R516
R517
R518
R519
R520
R521

R522
R523
R524
R525
R526

R527

Res., C/F, 100K, +5%,
1/4W .
Res., C/F, 470K, +5%,
1/4W

Res., C/F, 1K, +5%,
1/4W

Res., C/F, 100K, +5%,
1/4W

Res., C/F, 91K, +5%,
1/4W

Res., C/F, 3.3K, +5%,
1/4W

Res., C/F, 8.2K, +5%,
1/4W

Res., C/F, 680 ohm,
+5%, 1/4W

Res., C/F, 7.5K, +5%,
1/2W

Res., Prec., 1K, 1%,
1/4W

Res., C/F, 2K, +5%,
1/4W

Res., C/F, 27 ohm, +5%,

1/2W

Res., C/F, 220 ohm,
+5%, 1/4W

Res., W/W, 1.5K, +10%,
2w

Res., W/W, 1.5K +10%,
2w

Res., Prec., 20K, +1%,
1/4W
Res., C/F, 100K, +5%,
1/4W

Res., C/F, 300 ohm,
+5%, 1/4W

Res., C/F, 560 ohm,
+5%, 1/2W

Res., C/F, 560 ohm,
+5%, 1/2W

Res., C/F, 27K, +5%,
1/4W

Res., C/F, 27K, £5%,
1/4W

Res., Variable, 250 ohm,
2w

Res., C/F, 47 ohm, +5%,
1/2W

434-6102-000

434-6472-000
434-4102-000
434-6102-000
434-5912-000
434-4332-000
434-4822-000
434-3682-000
433-4752-000
431-4100-000
434-4202-000
433-2272-000
434-3222-000
436-4153-000
436-4153-000
431-5200-000
434-6102-000
434-3302-000
433-3562-000
433-3562-000
434-5272-000
434-5272-000
420-1025-000

433-2472-000




Reference Description Marantz Reference Description Marantz
Designation and/or Remarks Part Number Designation and/or Remarks Part Number
R528 Res., C/F, 47 ohm, 5%, | 433-2472-000 R552 Res., C/C, 5.6 ohm, 423-1562-000
1/2W +5%, 1W
R529 Res., C/C, 39 ohm, 423-2393-000 R553 Res, C/C, 5.6 ohm, bww;mmn.ooo;
+10%, 1W +5%, 1W
R530 Res., C/C, 39 ohm, 423-2393-000 R554 Res., C/F, 10K, +5%, 434-5102-000j
+10%, 1W 1/4W
R531 Res., W/W, 0.1 ohm, 145-1002-000 R555 Res., C/F, 470 ohm, 434-3472-000
5%, bW +5%, 1/4W
R532 Res., W/W, 0.1 ohm, 145-1002-000 R556 Res., C/F, 75 ohm, 434-2752-000
+5%, bW +5%, 1/4W
R533 Res., W/W, 0.15 ohm, 428-0153-000 R557 Res., C/F, 10 ohm, 433-2102-000
+10%, bW +5%, 1/2W
R534 Res., W/W, 0.15 ohm, 428-0153-000 Q501 Transistor, NPN 462-1038-200|
= +10%, 5W Q502 Transistor, NPN 462-1038-200
R535 mwwﬂ“\smﬁ. 0.15 ohm,  1428-0153-000 Q503 Transistor, PNP 461-1037-000
+ .
=7 Q504 Transistor, NPN 462-1044-000
R536 Res., W/W, 0.15 ohm, 428-0153-000 ]
+10%, 5W Q505 Transistor, PNP 461-1036-000
R537 Res., C/F, 330 ohm, 434-3332-000 Q506 Transistor, NPN 462-1042-000
+5%, 1/4W Q507 Transistor, PNP am;;ohw-*
R538 Res., C/F, 330 ohm, 434-3332-000 Q508 Transistor, NPN 462-1053-*
+5%, 1/4W Q509 Not Used
R539 Res., C/C, 27 ohm, 424-2272-000 Q510 Transistor, NPN 462-1054-*
+5%, 2W
Q511 Transistor, PNP 461-1046-*
R540 Res., C/F, 2.2K, +5%, 433-4222-000
1/2W Q512 Not Used
R541 Res., Variable, 2.5K, 420-1029-000 0513 Not Used
1/4W Q514 Not Used
R542 Res., Variable, 2.5K, 420-1029-000 Q515 Not Used
/4w Q516 Transistor, NPN 462-1035-*
R543 Res., C/F, 2.2K, 5%,  |433-4222-000 Q517 Transistor, PNP 461-1030-*
1/2W )
Q518 T istor, PNP 461-1013-000
R544 Res., C/F, 1K, +5%, 433-4102-000 ransistor
1/2W Q519 Transistor, PNP 461-1013-000
R545 Res., C/F, 1K, +5%, 433-4102-000 Q520 Transistor, NPN 462-1009-000
1/2W Thermal Retainer 562-1005-000
RE46 Res., W/W, 1.0 ohm, 436-1102-000 (TO-92 Pair)
+5%, 2W ’ Heat Dissipater (TO-5) |562-1000-000
- Rb47 Res., C/F, 2.2K, +5%, 434-4222-000 Transistor Insulator 372-1000-000
1/4W (TO-5)
R548 Res., C/F, 2.7K, +5%,  |434-4272-000 Toroid Retainer 570-1003-000
1/4w Transistor Insulator 371-1007-000
R549 Res., C/F, 10K, +5%, 434-5102-000 (TO-66)
174w Nylon Washer 676-1006-000
R550 Res., C/F, 1K, £5%, 434-4102-000 801 Cap., 0.1, +10%, 386-1000-000
1/4W 250V
R551 Res., C/F, 270K, +5%, 434-6272-000

1/4W

18

Reference Description Marantz Reference Description Marantz
Designation and/or Remarks Part Number Designation and/or Remarks Part Number
Q801 Transistor, NPN (Con- 462-1043-000 R306 Res., C/F, 27K, +5%, 433-5272-000
tained in Heat Sensor 1/2W
Assy, 215-1006-100)
R307 Res., W/W, 2.2K, +5%, |436-4222-000
Q802 Transistor, PNP 461-1031-* 2w
Q803 Transistor, NPN 462-1036-* R308 Res., W/W, 2.2K, 5%, |436-4222-000
Q804 Transistor, PNP 461-1031-* 2w
Q805 Transistor, NPN 462-1036-* R309 Res., C/F, 470K, +5%, 433-6472-000
. 1/2W
Heatsink 141-1009-000
A3 RECTIFIER/ 200-1027-100 R310 umw. M<<\<<< 560 ohm,  |428-3562-000
RELAY BOARD 5%
ASSEMBLY Q301 Transistor, NPN 462-1000-000
C301 Cap., Elect., 22,.f, 25V | 381-1046-000 Q302 Transistor, NPN 462-1007-000
C302 Cap., Elect., 220.f, 381-1044-000 Q303 Transistor, NPN 462-1000-000
6.3V Transistor Insulator 372-1000-000
C303 Cap., Elect., 22,f, 381-1040-000 S.O.Q.
3V
6 MISCELLANEOUS
CR302 Diode, Rectifier 460-1014-000 J A.C. Outlet 360-1001-000
- CR303 Diode, Rectifier 460-1014-000 12843 Input Jack 360-1009-000
CR304 Diode, Rectifier 460-1014-000 TB2 Speaker Terminal Block | 363-1003-000
CR305 Diode, Rectifier »mo.do._w-.ooo XE1 Fuse Holder (w/Mtg. 367-1001-000
CR306 Diode, Rectifier 460-1013-000 Hardware)
K301 Relay, DPDT 410-1000-000 c1 Cap., Elect., 20,000.f, |381-1041-000
R301 Res, C/F, 12K, 5%, | 4335122-000 | 6ov
1/2W -C2 Cap., Elect., 20,0001, 381-1041-000
R302 Res., C/F, 10K, +5%, | 4335102000 : 6oV
1/2W T1 Transformer, Power 440-1010-100
R303 Res., C/F, 75K, +5%, 4335752000 F1 Fuse, 6 amp, 250V 451-1013-000
1/2W Plastic Foot 567-1000-000
R304 Res., C/F, 75K, £5%, 433-56752-000 Front Panel Assembly 206-1011-100
1/2W
/ Shroud Lamp 483-1000-000
R305 Res., C/F, 7.5K, £5%, 433-4752-000
172w DSt Lamp 482-1006-000

*For applicable dash number, see Transistor Specification
Chart on unit Schematic (Figure 11).
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Addendum for Model 240

This manual is applicable to Marantz Model 240
Power Amplifiers bearing serial numbers above
2500 and is the same as the manual for units below
that serial number except for the following:

TABLE OF — Replace heading ‘“Rectifier-Relay”

CONTENTS

LIST OF
ILLUS.

Page 1

Page 2
and 3

Page 4

Page b

Page 6

with ‘‘Relay Board and Power
Supply”.

Replace title of Figure 2 with
“Relay Board Simplified Sche-
matic”’.

Replace title of Figure 9 with
“Relay Board, Component Side".
Replace title of Figure 10 with
““Relay Board, Circuit Side"".

Replace entire section labeled ““Am-
plifier’”, under Circuit Description
heading, with Circuit Description
contained herein.

Replace Figure 1 (Amplifier Simpli-
fied Schematic) with Figure 1 con-
tained herein.

Replace entire section labeled *’Rec-
tifier Relay Board’” with section
labeled ““Relay Board and Power
Supply”’ contained herein.

Replace Figure 2 {Rectifier/Relay
Board Simplified Schematic) with
Figure 2 (Relay Board Simplified
Schematic) contained herein.

TECHNICAL SPECIFICATIONS
For “Frequency Response” replace
""2Hz to 100KHz....+0, -1.5dB"" with
“2Hz to 60KHz....+0, -3.5dB"".
Replace ‘‘Power Requirements*"'....
120VAC, 480w, 50/60Hz" with
“Power Input*”....120VAC, 60Hz,
260W TypT, 480W Max."”.

At bottom of page, Add: “T Typ-
ical input power derived at 10% of
full undistorted output”.

RECOMMENDED TEST
EQUIPMENT

To ““Manufacturer and Model Num-
ber’”” for Output Load Resistors (852
and 4}, Add: “{(Non-inductive)".
In ““Manufacturer and Model Num-
ber’” for Shorting Plug, replace
600" with “10K".

In “PERFORMANCE VERIFICATION TEST PRO-
CEDURE", replace as indicated:

Page 9

In paragraph D {Relay Operation)
delete sub-paragraph 4.

EnRaEAR*esRERE ¥ MODEL 240

— In paragraph F (Total Hum and
Noise Test), sub-paragraph 1 and 2 -
in three places, replace “0.25mV’’
with “0.40mV".

Page 10 — In paragraph J (Short Circuit Test),
sub-paragraph 1 - replace ‘“200Hz""
with “20Hz"” and replace “31.6V"
with “31.0V".

Pages 12 — Replace Figure 7 {Amplifier Board,

and 13 Component Side) and Figure 8 {Am-
plifier Board, Circuit Side) with
Figures 7 and 8, respectively , con-
tained herein.

Pages 14 — Replace Figure 9 (Rectifier-Relay

and 15 Board, Component Side} and Fig-
ure 10 (Rectifier-Relay Board, Cir-
cuit Side) with Figure 9 (Relay
Board, Component Side) and Fig-
ure 10 (Relay Board, Circuit Side),
respectively, contained herein.

In “TROUBLE ANALYSIS", replace as indicated:

Page 16 — Replace SYMPTOM 1 with “No (or.
low) Primary Power Consumption”.
Replace PROBABLE CAUSE e.with
“Shorted Bias Circuit components;
Q801, 0521, C513”. Add PROB-
ABLE CAUSE f. “Open Power Sup-
ply circuit; transformer secondary,
rectifiers CR1 through. CR4, etc”

— In SYMPTOM 2 - Replace PROB-
ABLE CAUSE b. with ““Shortin AC
secondary circuit; rectifiers CR1
through CR4, CR305 or CR306,
filter capacitors C1 or C2, etc”.

— Replace SYMPTOM 3 with ““Tran-
sient DC voltages at loudspeaker
terminals before time delay circuit
is deactivated”’. Add PROBABLE
CAUSE b. “Non-opening relay
contacts”.

Page 16 — In SYMPTOM 4 - Replace PROB-
ABLE CAUSE a. with “Open tran-
sistors Q507, Q508, Q510 or Q511;
open DC Balance Control, R526".

— In SYMPTOM 8 - Add PROBABLE
CAUSE c. “Defective Transistors
Q505, Q506, Qb16, or Qb17”.

Pages 17, — PARTS LIST - Parts list contained

18, & 19 herein identifies all parts which
differ from those used in units prior
to serial number 2601.

Pages 20 — Replace Figure 11 (Model 240 Sche-
and 21 matic) with Figure 11 contained
herein.
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CIRCUIT DESCRIPTION
AMPLIFIER

The input of the power amplifier, Figure 1, is an
RF filter comprised of R550 and C501, followed
by transistors Q518 and Q519 which are coupled
together as a conjugate paired amplifier with 100%
feedback. The output of the conjugate pair is cou-
pled through C502 and R506 to the differential
amplifier, Q501-Q502, which drives a high gain
inverter, Q503. Q504 is the current source for the
inverter, and Q520 serves as a current source for the
differential amplifier to enhance its common mode
signal rejection. The inverter is coupled to comple-
mentary pre-drivers, Q507-Q508. The output of
the pre-drivers is applied to the respective drivers,
Q510-Q511, which feed their respective power
transistors, Q802-0804 and Q803-Q805.

Open loop phase and gain stabilization is provided
by a Miller capacitor, C518, connected between the
collector and base of the inverter (Q503).
Further open loop stabilization is provided by
Miller feedback at driver Q510 by C525 and R561,
and at driver Q511 by C524 and R560.

Output current regulation is accomplished through
a current-sensing network. Excessive current levels
are detected by resistors R531 and R532. Volt-
ages developed across these resistors are applied to
current sensors Q516 and Ob17. When excessive
current levels are detected, Q516 and Q517 develop
peak-limiting signals which are applied to Q505 and
Qb06, respectively. These transistors disable the
pre-drivers on excessive output current peaks, thus
limiting peak output current to the level determined
by the adjustment of R541 and R542, respectively.

Feedback for the amplifier is developed at the junc-
tion of RB31 and Rb32, and is applied across two
loops. The driver power output loop is across
R520 and C509. Feedback applied across R519
and Cb08 completes the loop for the entire power
amplifier.

Idling current for the power transistors is controlled
by transistors Q801 and Qb21, and is adjusted by
R526. 0521 is employed as a Vg multiplier with
the collector current of Q801 determining the mul-
tiplication factor. The multiplied Vg voltage of
Qb21 appears across its collector and emitter.
From there, it is applied as a biasing source to the
drivers which are DC coupled to the power transis-
tors. Transistor Q801 is mounted directly to the
power transistor heatsink to assure close thermal
tracking.
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FIGURE 1. Amplifier Simplified Schematic
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RELAY BOARD AND POWER SUPPLY

The output of the power amplifier circuit is applied
to the wipers of relay K301 of the relay board cir-
cuit, Figure 2. The relay energizes after a minimum
delay of two seconds after AC power is applied to
the unit. The duration of the delay is a factor of
the time constant of the combination of R306 and
R309, with C302. This delay at turn-on is to pre-
vent any transient surges from reaching the output
terminals. Additionally, resistors R302 and R305
sample the audio output signals. Should a constant
DC level greater than +4.5V, or a high amplitude
signal below 10Hz be present, Q301 will turn on,
shorting the base of Q303 to ground. C302 begins
to discharge and K301 de-energizes. Should a con-
stant DC level more negative than -4.5V be present,
the voltage drop across R304 bucks the voltage
present at the base of Q303,and K301 de-energizes.
When the relay is energized, the audio output is
applied to the speaker terminals.

‘L' CHANNEL

The DC power supply voltage *oﬂ. the power ampli-

fier circuit is £58.5V. 86.5VAC is developed across

the secondary of T1, which is rectified by the full-
wave bridge comprised of CR1 through CR4. The
rectified positive and negative voltages are each fil-
tered by a 20,000 j.fd capacitor {C1 and C2). Resis-
tors R1 and R2 are bleeder resistors.

The DC voltage for the relay circuit is +58V. The
AC voltage from the transformer secondary is recti-
fied by CR305 and CR306 (contained on the relay
board) and filtered by C303.

The filament winding of T1 provides 5.7VAC to the
pilot lamp, DS1. In the event of a short-circuit,
fuse F2 will open when the current exceeds 0.5A,
thereby protecting the transformer.

OUTPUT FROM 2 -
A . ‘L' CHANNEL
PWR AMPL BD 4 “ — AUDIO OUT
I : 4 _
‘R’ CHANNEL 0\"\4 . .
OUTPUT FROM @ A v . ‘R’ CHANNEL
PWR AMPL BD “ T AUDIO OUT
R302 R305 K301
CR305
86.5 VAC
FROM T
CR306 0302

FIGURE 2. Relay Board Simplified Schematic
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£512 R560
A523
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ov . . ‘ GROUND

0501
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VOLTAGES ARE DC VOLTS TO GROUND, MEASURED ON A TYPICAL UNIT.

CONFIGURATION SHOWN 1S APPLICABLE TO CIRCUIT BOARDS FABRICATED
FROM A/W115-1071, REV N/C.

TRANSISTOR PAIR 0501-0502 ARE TO BE EQUALLY SPACED OFF THE BOARD
WITH THEIR ENTIRE FLAT SURFACES IN INTIMATE CONTACT.
P/N 562-1005-000 THERMAL RETAINER TO BE INSTALLED ON THE PAIR.

1

2
B P/N 562-1000-000 HEAT DISSIPATOR TO BE INSTALLED ON Q567 AND Q508.
B P/N 372-1000-000 INSULATCR TO BE INSTALLED UNDER Q507 AND Q508.

RESISTORS R533, R534, R535 AND R636 TO BE INSTALLED 1/8” MINIMUM
OFF BOARD.

FIGURE 7. Amplifier Board, Component Side
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FIGURE 8. Amplifier Board, Circuit Side
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€303 €301 R301 Q301 Q302 C302

TERM #2
GROUND

R303

0303

R309

B R3i04

__———R302

.

| R310

oo
_/ K301
A

S60C255.5W

TERM #10 TERM #8 TERM #6
AC INPUT IE TE
TERM #9 L’ CHAN OUT R’ CHAN OUT
TERM #7 TERM £5

NOTES: 1. CONFIGURATION SHOWN IS APPLICABLE 'L’ CHAN IN ‘R CHAN IN
TO CIRCUIT BOARDS FABRICATED FROM
A/W115-1028, REV N/C
A P/N 372-1000-000 INSULATOR TO BE
INSTALLED UNDER 0302.

A TERMINALS OF K301 SHALL NOT EXTEND
BEYOND BOARD MORE THAN 5/32".

FIGURE 9. Relay Board, Component Side

- o M <+ AW  1iS-1028 REV N/C

FIGURE 10. Relay Board, Circuit Side




PARTS LIST

Reference
Designation

Description
and/or Remarks

Marantz
Part Number

Reference
Designation

Description
and/or Remarks

Marantz
Part Number
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A1, A2

C503

C504

C506
Ch21
C522

Cb23

C524

C525

Cb26

Cb27

CR503
L501
R501

R502
R503

R508

R509

R511

R512

R515

R517

R522

HEATSINK
ASSEMBLY

Transistor Socket

POWER AMPLIFIER
BOARD ASSEMBLY

Cap., Elect., 10xf
20V

Cap., Elect., 10.f
20V

NOT USED
NOT USED .

Cap., 47pf, £10%
100V

Cap., 27pf, £10%
100V

Cap., 270pf, £10%
300V

Cap., 270pf, £10%
300V

Cap., 0.1uf, £10%
250V

Cap., Elect., 100xf
3V

NOT USED

Toroid

Res., C/F, 4.7K, +5%
1/4W

Res., Var., 2K, 2W
Res., C/F, 4.7K, £5%
1/4W

Res., C/F, 39K, 5%
1/4W

Res., C/F, 4.7K, £5%
1/4W

Res., C/F, 1.8K, £5%
1/4W

Res., C/F, 7.5K, +5%
1/4W

Res., C/F, 27 ohm,
+5%, 1/4W

Res., M/F, 1.3K, £5%
3w

Res., C/F, 560 ohm,
+5%, 1/4W

215-1012-100

368-1006-000
200-1071-100

381-1068-000

381-1068-000

385-1040-000

385-1036-000

385-1090-000

385-1090-000

386-1000-000

381-1089-000

147-1009-000
434-4772-000

420-1045-000
434-4472-000

434-5392-000

434-4472-000

434-4182-000

434-4752-000

434-2272-000

439-1022-000

434-3562-000

R523

R526

R527

Rb528

R529

R530

R539

R540

R541

R542

R543

R544

R545

R547

R548

R549

R554

R555

R556

R557

R558

R559

Res., C/F, 560 ohm,
+5%, 1/4W

Res., Var., 100 ohm,
+10%, 2W

Res., C/F, 47 ohm,
+5%, 1/4W

Res., C/F, 47 ohm,
5%, 1/4W

Res., M/F, 39 ohm,
5%, TW

Res., M/F, 39 ohm,
+5%, 1W

Res., M/F, 27 ohm,
+5%, 2W

Res., C/F, 2.2K, £5%
1/4W

Res., Var., 2.5K, +20%
1/4W

Res., Var., 2.56K, £20%
1/4W

Res., C/F, 2.2K, £5%
1/4W

Res., C/F, 1K, 5%
1/4W

Res., C/F, 1K, £5%
1/4W

Res., C/F, 20K, 5%
1/4W

Res., C/F, 270 ohm,
+5%, 1/4W

Res., C/F, 5.6K, £5%
1/4W

Res., C/F, 56K, +5%
1/4W

Res., C/F, 22K, *5%
1/4W

Res., C/F, 360 ohm,
+5%, 1/4W

Res., C/F, 10 ohm,
5%, 1/4W

Res., C/F, 560 ohm,
+5%, 1/4W

Res., C/F, 470 ohm,
+5%, 1/4W

434-3562-000
420-1044-000
434-2472-000
434-2472-000
439-1023-000
439-1023-000
439-1021-000
434-4222-000
420-1046-000
420-1046-000
434-4222-000
434-4102-000
434-4102-000
434-5202-000
434-3272-000
434-4562-000
434-5662-000
434-5222-000
434-3362-000

434-2102-000

434-3562-000

434-3472-000

Reference
Designation

Description
and/or Remarks

Marantz
Part Number

Reference
Designation

Description
and/or Remarks

Marantz
Part Number

R560

R561

R562

Q501
Q502
Q503
Q507
Q508
0510
0511
Q516
Q517
0518
Q519
Q520
0521

Cc801

Q801
Q802
Q803
Q804
Q805
A3

CR301
CR302

Res., C/F, 10 ohm,
+5%, 1/4W

Res., C/F, 10 chm,
+5%, 1/4W

Res., C/F, 10 ohm,
+5%, 1/4W

Transistor, NPN
Transistor, NPN
Transistor, PNP
Transistor, PNP
Transistor, NPN ¥
Transistor, NPN  *
Transistor, PNP ¥
Transistor, NPN
Transistor, PNP
Transistor, PNP
Transistor, NPN
Transistor, NPN
Transistor, PNP

Thermal Retainer
(T0-92 Pair)

NOT USED
Transistor, NPN
Transistor, PNP *
Transistor, NPN *
Transistor, PNP
Transistor, NPN *

RELAY BOARD
ASSEMBLY

NOT USED
NOT USED

434-2102-000
434-2102-000
434-2102-000

462-1066-010
462-1066-010
461-1054-000
461-1056-000
462-1053-000
462-1054-000
461-1046-000
462-1058-010
461-1050-010
461-1055-010
462-1038-210
462-1042-000
461-1055-010
562-1007-000

462-1067-020
461-1031-010
462-1036-010
461-1031-010
462-1036-010
200-1074-100

CR303
CR304
R307
R308

J1
XF1

F2

R1

R2

CR1
CR2
CR3
CR4

TBi,
TB3

NOT USED
NOT USED
NOT USED
NOT USED

MISCELLANEOUS
PARTS

A.C. Outlet

Fuse holder {With
Mtg. hardware)

Fuse, Pigtail,
1/2A, 125V

Res., WAW, 2.2K, 5%
2w

Res., W/W, 2.2K, +5%
2w

Terminal Board
Diode

Diode

Diode

Diode

Shield, Lamp

Heatsink Brkt.,
Collector

Wire and Socket
Assy

Terminal Strip

*For beta range
matching require-
ments, see transistor
specification chart
on unit schematic
(figure 11).

360-1034-000
367-1000-000

451-1019-000
436-4222-000
436-4222-000

201-1005-100
460-1014-000
460-1014-000
460-1014-000
460-1014-000
483-1000-000
132-1058-000

1567-1011-100

362-1006-000
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220 and 100 VOLT AC CONVERSION

220-VOLT AC CONVERSION

To convert the Model 240 to 220-volt operation, perform the following steps:

Remove the top cover.
Orient the Model 240 so that the rear panel is facing toward the viewer.

Locate TB1, the strip located on the power transformer half shell facing
the rear panel, which terminates the power transformer primary wires.

Unsolder all jumpers from TB1.

Solder a jumper (18 AWG) to TB1 connecting the grey and violet
transformer wires.

Re-attach the top cover.

Replace the 6-amp, 250V fuse in the unit with the 4-amp, 250V fuse,
Part #451-1003, supplied with the 220-volt conversion kit,
Part #105-1007-1.

Affix labels, supplied in conversion kit, in the appropriate locations on
the unit cover, and adjacent to the line cord, fuse holder and the
accessory outlet,

The model 240 is now ready for 220-volt operation.

100-VOLT AC CONVERSION

To convert the Model 240 to 100-volt operation, perform the following steps:

1.
2.
3.

Remove the top cover.
Orient the Model 240 so that the rear panel is facing toward the viewer.

Locate TB1, the terminal strip located on the power transformer half
shell facing the rear panel, which terminates the power transformer
primary wires.

Unsolder the black and white power lead-in wires and all jumpers
from TB1.

Solder two jumpers (18 AWG) to TB1, one connecting the orange and
violet transformer wires, and one connecting the grey and white trans-
former wires. Solder the black and white power lead-in wires to the
white and orange transformer wires, respectively, at TB1.

Re-attach the top cover.

Affix the labels, supplied in the 100-volt conversion Kkit,
Part #105-1008-1, in the appropriate locations on the unit cover, and
adjacent to the line cord and the accessory outlet.

The Model 240 is now ready for 100-volt operation.
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