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1. INTRODUCTION

This manual is intended for use by qualified, authorized personnel
only.

Due to the unique and complex circuit designs of Carver Corpora-
tion, the following procedure is recommended to diagnose & repair
problems with speed and accuracy.

The best way to figure out what is wrong is to first learn what
is working properly. Then, through the process of elimination,
the malfunctioning circuit can be located and repaired.

The removal of parts for testing, should be kept to an absolute
minimum. "In circuit" analysis should provide you with enough data
to determine correct operation.

Refer to the "Design History" and "Service Bulletin" sections at

the end of the service manual if you locate a part in the circuit
that is not the same as the schematic. These sections will be of
great assistance to you in performing a correct repair.

At Carver Corporation we continually strive for the most reliable,
cost-efficient product available.

When updates and service bulletins are sent to you, please take
the time to review them and insert them into the correct service
manuals.



SAFETY INFORMATION

WARNING. v

Anty pexrson performing the procedures described in We recommend that the unit be tested only when line

this manual will be exposed to hazardous voltages and isolation is provided by an isolation transformer. The

the risk of electric shock. line cord of the unit must be disconnected and the
Corporation assumes that any person who re- power supply fully discharged before any components

gi;\,v;m@gmﬁnmnhasabngmm arereplaced. Failure to do so may result in severe

trained in protecting against avoidable injury and damage to the unit and the risk of electric shock.

shocke The safety tests described below must be performed

Therefore, the procedures described here are to be property.

perforrned by qualified electronics service personnel

only.

CAUTION: )

Before retuming the unit to the customer, one of the following safety tests must be performed.

1. Check the leakage current. Connect the unit to 120 VAC supply and tum the power switch “ON”. Using
an ammeter, measure the current between the neutral side of the AC supply and chassis ground of the
unit under test. If leakage current exceeds 0.5mA, the unit is defective.

Reverse the polarity of the AC supply and repeat.

2. Measure the resistance from either side of the linecord to chassis ground. If itis less than 500k ohms, the
unit is defective.

WARNING - DO NOT return the unit to the customer if it fails one of these tests until the problem is located
and cormrected.

J

CAUTION

C A UTION The lightning flash with arrowhead symbol
within an equilateral triangle is intended to alert
RISK OF ELECTRIC SHOCK the user to the presence of uninsulated
DO NOT OPEN ) “dangerous voltage® within the product's

enclosure, that may be of sufficient magnitude
to constitute a risk of electric shock to persons.
CAUTION: TO REDUCE THE RISK OF ELECTRIC SHOCK
The exclamation point within an equilateral
DO NOT REMOVE COVER (OR BACK) triangle is intended to alert the user of the
NO USER-SERVICEABLE PARTS INSIDE presence of important operating and main-
REFER SERVICING TO QUALIFIED PERSONNEL

\ lenance (servicing) instructions in the literature
" accompanying the appliance.



TECHNICAL SPECIFICATIONS

The test specifications listed in this section are made in
accordance with IHF-A-202, standard methods of measurement.
Levels which are specified in dB are referenced to 2.5Vrms
unless otherwise noted. Outputs under test are terminated
at 10K ohms. Some changes in test specifications have occur-
red since production began, and will continue as improvements
warrant. The values listed represent the worst-case condi-
tions which the unit is warranted to maintain.

Dimensions, Assembly

The C-4000 is built in a metal case consisting of a steel
chassis, steel sub-front panel and aluminum front-panel.
The front panel is anodized. The unit measures:

width 19 in
Height 6.75 in
Depth 8.50 in

The depth does not include handles or space for connect-
ions. Although champaign-gold C-4000 units are not designed
for rack mount, many post-2500 serial units have notches
in the chassis behind the handles, which may be used as a
template to drill the front-panel. The mounting of the head-
phone jack makes it neccessary to remove top and bottom
covers to remove the front panel for drilling. The length/
breadth dimension is EIA standard. All black front-panel
C-4000 units are precut for rack mounting.

Output, Gain, Load-Drive

A 250 millivolt signal at any of the high level inputs
should yield 2.5 Vrms at the Main Outputs, with Volume set
to full clockwise rotation and all front panel buttons out.
This test condition of dB reference may vary +/-3 dB depend-
ing on the series, but will not influence frequency response
or signal-to-noise ratio.

The C-4000 will clip at 6.4 Vrms output. Its Main Outputs
will drive 5.1K ohm loads with no less than 5.0 Vrms at
clipping, and load conditions at or above this value will
not measurably affect frequency response.

The maximum gain at any high-level input is 20 dB; the
Phono 1 and 2 gain to tape outputs is 40 dB at 1kHz, equal-
ized by the RIAA characteristic.



The IC power supply is regulated to hold DC at +/-15V down
to 83% of rated line voltage of 117 Vac. Output-muting
clamps below 70% of rated line to prevent thumping. Load-
drive specification valid to regulator threshold, 80% line.

A load impedence no lower than 4 ohms is recommended for
each channel of the Time Delay power amplifier. Since Left
and Center speaker terminals are in parallel, this means
that speakers rated below 8 ohms may be used, but only two
(Left and Right) may be connected. If a third speaker is
used, all speakers must be 8 ohms minimum.

Control Functions

The preamplifier Volume control tracking error is no
greater than 1dB from full-clockwise to -40dB of attenuation,
and 2.5dB from -40dB to ~-infinity. The Volume control will
attenuate the Main Outputs at full counter-clockwise, such
that a 250 mVrms input at 2kHz will be limited to no more
than 500 uVrms. This remaining output will vary in level
with rotation of the Peak Unlimit and Correlation Manual
Threshold controls, and will be minimized at their full
counter-clockwise positions.

The balance control is designed to vary the level of each
channel at the preamplifier’s Main Outputs.

The Tone Controls are asymmetrical in boost and cut.
Boost is limited to a maximum of 15 dB, while cut does not
exceed 5 dB. The following boost and cut specifications are
accurate to within 1 dB. The left-right mistracking of the
tone controls at the fixed detents is also no more than 1dB.

IN Turnover ouT

Bass - 100 Hz - Full boost + 13 dB + 10 dB

- Full cut - 5 dB - 5 dB

Treble - 10k Hz - Full boost + 8 dB + 6 dB
Full cut - 5 dB - 5 dB

The turnover switches (labeled "50 Hz/Loudness" and "g8kHz/
2kHz") will increase the boost of the tone controls, but
will not affect the cut more than 1 dB.

The frequency response of the line amplifier is flat with-
in 1 dB from 20 Hz to 20kHz. When the "-3 dB Trim" control
is depressed, line amp gain is reduced -3 dB at all frequen-
cies below 800 Hz, and reduced less than -0.5 dB at all
frequencies above 4KkHz.



The "output -15 dB" switch will reduce the output level at

only the Main Outputs by -17.5 dB at all frequencies, within
1 dB.

Stereo separation between input channels of one program
source is better than 55dB at 2kHz with one channel shorted.
Crosstalk or bleedthrough between program sources is better
than 85dB at 2kHz with all undriven inputs shorted.

Phono Amplifiers
(P/N 601-00004-00: Phono 1 and Phono 2 identical)

The RIAA response of both channels of both phono sections
is accurate to within 1 dB of the standard response, from
20 Hz to 20kHz. Phono section noise is less than 80dB below
a 0dB reference obtained at Tape Outputs with a 10 mVrms
input at 1kHz to Phono inputs, IHF "A"-weighted.

Input overload level in the phono stages is no less than
150 mVrms at 1KkHz.

Phono gain to tape outputs is 30dB.

(P/N 601-00016-00: Phono 1 [MM],‘Phono 2 [MC])

Phono 1 noise is less than 81dB below an input reference
of 5mVrms at 1kHz, IHF A-weighted.

Phono 2 noise is less than 75dB below an input reference
of 0.5mVrms at 1kHz, IHF A-weighted.

Phono 2 shall exhibit no more than 150 mVdc of offset at
the Main Outputs with Volume at full clockwise.

Input overload level in the Phono 1 stage is no less than
100 mVrms at 1kHz.

Input overload level in the Phono 2 stage is no less than
5 mVrms at 1kHz.

Phono 1 (MM) gain to tape outputs is 35dB.

Phono 2 (MC) gain to tape outputs is 60dB.



Sonic Hologram Generator

No more than 1 dB of channel imbalance is introduced by
the Sonic Hologram at all frequencies 4kHz and below, both
input channels driven and balanced within 0.5 dB. No more
than 2 dB of imbalance is introduced above 4kHz under the
same conditions.

The straight-feed and cross-feed EQ levels do not deviate
more than 2 dB from the test specifications outlined in
"Test Procedures®, step 13.

Peak Unlimiter

The Peak Unlimiter introduces no more than 1 dB of channel
imbalance or insertion gain at all frequencies 30 Hz-20kHz.

Total dynamic range recovery is no less than 4.5 dB, meas-
ured as the difference between output level with PK Unlimit
control at the extremes of its rotation.

Attack and release times of the level detectors which
control the signal gain are fixed to provide an adequately
fast attack rate to track peak transients, while maintain-
ing a slow attack rate to unity gain to prevent tracking of
impulse-noise at low levels.

The Peak Unlimiter does not exhibit DC offset when level
changes take place.

Autocorrelator

The Autocorrelator introduces no more than 1 dB of channel
imbalance or insertion gain at all frequencies 20 Hz-20kHz,
with filter gates fully opened, fully closed, or in any
intermediate condition.

Noise reduction, measured as signal attenuation in both
channels with the Manual Threshold control selected and set
at full counter-clockwise, is less than 0.5 dB at 800 Hz,
and follows these characteristics:

2KHz 5 dB 10kHz 8 dB
4kHz 6 dB 20kHz 8 dB
7kKHz 7.5 dB

With the LF Cal set fully counter-clockwise, the low freqg-
uency noise reduction, measured as signal attenuation, is
7 dB at 100 Hz, and less than 0.5 dB at 800 Hz.



Control filter ripple-induced distortion, measured as out-
put level of channel with shorted input while other channel
is driven -50 dB below output reference at 2kHz, is less
than 0.8 mVrms. Filter ripple will decrease to a nominal
level of 0.3 mVrms at normal Manual Threshold settings below
2:00 and in the Automatic Mode.

Time-constants of filter gate switching allow the low-
frequency gate to open within 300 uS while closing it no
faster than 50 mS. High frequency gates open in less than
200 uS. The 2kHz and 4kHz gates close no sooner than 40 nS;
7kHz, 10kHz and 20kHz gates close within 300 usS.

The Automatic Threshold fixes 2kHz gate threshold at -55dB
below output reference.

Infrasonic Filter

The Infrasonic Filter introduces no more than 1 dB of
channel imbalance or insertion gain at all frequencies 20 Hz
to 20kHz.

Filter rolloff is 8 dB per octave. The Infrasonic Filter
is AC coupled.

Filter frequency response is within 1 dB, 20 Hz and above.
Frequency response is down -3 dB at 15 Hz, -8.5 dB at 10 Hz.

Time Delay

The Time Delay between any input and the Time Delay Speak-
er Terminals or Low Level Outputs is within 5 mS of 35 mS or
50 mS in all post 2000 serial units. Many pre-2000 serial
units are set for 50 mS and 80 mS. A minimum of 10 mS dif-
ference between the two delay length switch positions is
allowed.

The recirculation buffer provides a minimum of 150 mS of
sustain at the full clockwise setting of the Echo Density
control. The time delay does not exhibit regenerative feed-
back at any Echo Density setting below 3:00.

The gain tracking of the compander noise reduction around
the CCD chip is within 3dB of Main Output level at any level
from 1 Vrms at Low Level Time Delay outputs to =40 dB below
that reference. The frequency response compensation for
headshadow maintains that the 7kHz output level be no less
than =1 4B below the 2kHz output level when measured below
the compander threshold, 4 to 7 dB above the residual noise
floor of the delay.



The Power Amplifiers are rated at 18 watts per channel,
both channels driven at 2kHz into 8 ohm loads, at no more
than 0.25% THD. This distortion level does not include non-
linearities introduced by the line-level delay.

Headphone Amplifier

Power output is no less than 2.2 Vrms into 160 ohm loads
for distortion levels below 0.05% THD. Frequency response
is within 1 4B, 20 Hz to 20kHz.

Noise, Distortion

Phono noise specifications are found in section 2.4. High-
level and processor noise is no less than -74 dB below
output of 2.0 Vrms, with all high-level processors switched
into the signal path simultaneously.

Volume-up noise, with selected high-level inputs shorted,
is less than (IHF "A"-weighted):

Line amp -85 dB
Hologram In -83 dB
PK Unlimit In -76 dB
Autocorrelator In -80 dB
Infrasonic In -80 dB
Tone In -85 dB controls flat

below 2.0 Vrms at Main Outputs. The delay-length switch
must be depressed, to eliminate ultrasonic clock noise if
IHF "A" filter is not used.

Volume-down noise is not affected by Peak Unlimiter, Auto-
correlator or Infrasonic Filter, and is less than (IHF "A"):

Line amp -88 dB
Tone amp -88 dB
Hologram -83 dB

below 2.0 Vrms at Main Outputs.

Time Delay noise is specified with any high level input
selected and shorted, Time Delay Output Level and volume at
full clockwise, all high level processors switched out,
delay length at 50 mS. A maximum of 2.75 mVrms at Main Out-
puts is allowed. The 60 Hz hum component and its harmonics
may constitute no more than 25% of this voltage.
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Distortion in the line amp and high-level processor cir-
cuits is affected by the settings of the Peak Unlimit and
Correlator Threshold settings when input levels exceed that
sufficient to yield 1 Vrms at Main Outputs with volume at
full clockwise. The lower settings of these threshold con-
trols will yield lower distortion. Total Harmonic Distor-
tion, as measured by the Sound Technology 1700A, is less
than 0.05%, 20 Hz to 20kHz, at rated output of 2.5 Vrms out-
put. Typical distortion levels at typical settings of the
threshold controls is 0.02% THD.

The line amp is not restricted by slow-induced distortion
at any level within the audio passband up to 20KHz.

SMPTE intermodulation distortion, 60 Hz and 7kHz mixed at
4:1, is no more than 0.05%, at rated output or lower.

11



C-4000 TEST PROCEDURE

Equipment needed:

Dual Trace Oscilloscope

Two AC Voltmeters

Signal Generator, 10 Hz - 20KkHz,
10 dB step attenuator

8 ohm Load Resistor

AC variac fused no lower than 1.5A

Summary of Test:
1. Energizing
2. High Level Signal Routing
3. Dethump
4. Volume Tracking
5. Phono 1 and 2
6. Stereo/Mono and Separation
7. Tone Controls
8. -3 dB Trim Below 800 Hz
9. Output -15 dB
10. Speaker Off
11. Infrasonic Filter
12. Balance
13. Sonic Hologram Generator
Type I vs. Type II
Type I
Injection Ratio and Listening Angle
Mono Balance
EQ Straightfeed
EQ Crossfeed
Type II
Injection Ratio and Listening Angle
Mono Balance
EQ Straightfeed
EQ Crossfeed
14. Peak Unlimiter
15. Auto Correlator
Manual Threshold
Automatic Threshold
LF Cal
16. Time Delay
Line Level
Power Amp
17. Headphone Amplifier
18. Volume Attenuation
19. Phono Noise
20. High-Level Noise
21. Load Drive and Voltage Regulators

12
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C-4000 Test

Begin with all switches out, volume fully clockwise,
balance centered.

Energizing - Plug AC cord into 110V AC (220V AC). Push the

1.
power switch. Verify LED next to Correlation Manual pot is
on. Depress and release Correlation automatic threshold
button and verify its LED lights.

2. High Level Signal Routing - Verify proper operation of all
Inputs and Outputs (except Phono inputs) as shown in the
table below. Drive the indicated input with 250 mV, 2KkHz and
monitor the indicated outputs with an oscilloscope and AC
voltmeters.

Input Output Selector Copy Monitor Level

Tuner Upper Main Tuner Out Out 2.5V

Tuner Lower Main Tuner Out Out 2.5V

Aux 1 Lower Main Aux 1 Oout Out 2.5V

Aux 2 Lower Main Aux 2 out out 2.5V

Tape 1 Lower Main Any out Tape 1 2.5V

Tape 2 Lower Main Any Out Tape 2 2.5V

External Lower Main Any External Processor 2.5V

Processor

Tape 1 Tape 2 Any 1 to 2 Out 175mvV

Tape 2 Tape 1 aAny 2 to 1 Out 175nV

External Upper Main Any External Processor 2.5V

Processor

Tuner Tape 1 Tuner Out out 175mV

Tuner Tape 2 Tuner out Out 175mV

3. Dethump - Drive Tuner inputs, monitor Upper Main Outputs.
Obtain 2.5V out. Switch power off. Verify output is clamped
-30 dB both channels during power down. Depress Power
switch. Verify output is clamped -30 dB both channels for
minimum 1 second before normal 2.5V output resumes.

4, Volume Tracking - Use AC voltmeters and oscilloscope to
verify that the output level balance does not vary more than
1 dB from full-clockwise to -40 dB below 2.5V. Return
volume control to full-clockwise.

5. Phono 1 and 2 - Test the Phono stages as follows:

Output Level

Input Freguency Input Level a ape out

20 Hz 9.7 nv 2.5V
200 Hz 34.5 mv 2.5V
2kHz 125 mV 2.5V
20kHz 870 mV 2.5V

14



The output level should be within +/-1 dB of 2.5V. This in-
sures compliance with the RIAA recording standard. 1If you
have an "inverse RIAA" generator or filter, it can be used
to check the Phono section.

Stereo/Mono_and Separation - Select and drive the tuner in-
puts with a 250 mV 2kHz signal. Unplug and short each input
one at a time, and verify that one output channel is lost at
the C-4000 main outputs. Leaving one channel shorted, de-
press the Stereo/Mono Switch, verify both outputs register
at -6.5 dB. Release Stereo/Mono and verify that any signal

present in the undriven channel is at least 55 dB below the
driven channel.

7. Tone Controls - Select and Drive Tuner inputs as per the
chart below and verify the indicated amounts of boost and
cut at full clockwise (boost) and full counter clockwise
(cut) rotation.

Freq. Turnover SW. Boost Cut Variance

Treble Controls:

12kHz 8kHz +7 dB -5 dB 2 dB

12kHz 2KkHz +10 dB -5 dB 2 dB

Bass Controls:

50 Hz 40 Hz +18 dB -5 dB 2 dB

50 Hz Loudness +21 dB -5 dB 2 dB
With tone controls centered there should be less than 1 dB
difference in gain with the Tone switch IN or OUT.
With tone controls at full rotation, there should be less
than 2 dB of channel imbalance with Tone IN, at any setting
of the turnover switches.

8. -3 dB Trim Below 800 Hz - Select and drive Tuner inputs to
obtain 0 dB reference € 2.5V, 2kHz at Main Outputs. Inser-
tion gain should be as follows when -3 dB trim is IN:

100 Hz 2kHz 15KHzZ
-3.5 dB -1.5 dB 0 dB

9. Output -15 dB - Select and drive Tuner inputs to obtain a
2.5V 0 dB reference at 2kHz at Main Outputs. Switch "Output
-15 dB" IN and verify a drop in output of 18 dB, +/- 2 dB.

10. Speaker Off - With this switch IN, it should not be possible
to obtain an output voltage at the Main Outputs.

11. Infrasonic Filter - Select and drive Tuner inputs to obtain

a 2.5V 0 dB reference at 2kHz at the Main outputs. Inser-
tion gain should be as follows when Infrasonic Filter is IN:

2kHz 20 Hz 15 Hz 10 Hz
0 dB -0.5 dB -3 dB -8.5 dB

15



12.

13.

Balance - Select and drive Tuner inputs to obtain a 2.5V

0 dB reference at 2kHz at Main Outputs. Center the Balance
control at 12:00 and verify no more than 1 dB difference in
output level between the two channels. Rotate the balance
controls to the extremes of its rotation; verify that left
only and right only outputs are fully attenuated.

Sonic Hologram Generator - Note: Check C-4000 Serial Number.
If serial number is four-digit and has no letter, the unit
is fitted with a Type I Hologram. If the serial number is
followed by a letter "C", it is fitted with a Type II.
Select the test depending on the serial number.

Type I: The function of the front and back panel hologram
switches is as follows:

Injection Ratio: Varies the ratio of crossfeed injection to
straight feed. The crossfeed level is a constant level
below straight feed.

Normal Theoretical
-5 dB -3 dB

Listening Angle: Varies the length of the delay in the
crossfeed by 12 uS to compensate for speaker placement.

To test these functions, select and drive Tuner inputs to
obtain a 2.5V 0 dB reference at 2kHz at main outputs. Remove
left input cable and insert shorting plug. Depress Sonic
Hologram button IN. Output should be as follows:

Inj. Normal Inj. Theoretical
Right -2 dB -1 dB
Left -7 dB -4 dB

Repeat with right input shorted, left driven. Leave right
channel shorted. Drive with 10kHz input. Set scope at

10 uS per horiz. division. Switch Listening Angle between
Normal and Wide and observe 10-14 uS of phase shift.

Mono Balance: Drive both selected input channels to obtain

a 0 dB reference at 2.5V output at 2kHz at Main Outputs.
Make certain that input levels are balanced to within 0.5dB
at Main Outputs with Hologram switched OUT. Switch Hologram
IN. Check for the following maximum imbalances in both pos-
itions of Inj . Ratio and Listening Angle switches:

100 Hz: 1.5 dB 2kHz: 1.5 dB 10kHz: 2 dB

16



Equalization of Straight-Feed: Drive each channel separate-
ly, one at a time, to obtain a 2.5V 0 dB reference at the
driven Main Output with the Hologram switched OUT. Switch
Hologram IN. Straight-feed EQ measures output of driven
channel. Inj. Ratio set to Normal, Listening Angle set to
Normal. Perform the following high freqg. tests:

2kHz: -2 dB +/-1 dB
10KkHz: 0 dB +/-1 dB

Reduce input level for a 0.8V reference. Adjust input level
as outlined above. Perform the following low frequency
tests with meters set on 3V scale, with one channel driven
and Hologram IN:

10 Hz: =-1.5 dB +/- 1.0 dB

100 Hz: +5 dB +/- 1.5 dB

Straight feed EQ should differ no more than 1 dB in either
position of Injection Ratio at all frequencies 10KkHz and
below. Straight feed EQ should differ no more than 0.5 dB
in either position of Listening Angle.

Equalization of Cross-Feed: Measure left channel output
with right channel driven at the frequencies shown above in
Straight feed EQ test. Crossfeed EQ should track straight
feed EQ at 6 dB below straightfeed levels above, +/-1 dB,

Injection Ratio set to Normal. Perform the following addi-
tional tests:

15kHz: =30 dB +/-1 dB
20kHz: =50 dB +/-1 dB

.
P

Injection Ratio: Varies the relative levels of L-R to L+R
signal which is delayed and cross-fed.

Listening Angle: Selects a single delay length (Normal), or
a mix of three delays (Wide).

To test these functions, select and drive Tuner inputs to
obtain a 0 dB reference at 2.5V at Main Outputs at 2kHz.

To test Injection Ratio it will be necessary to continuously
vary the input signal level of each channel separately:
Reduce left channel input level with Hologram IN and Inject-
jon Ratio in Normal. As input level decreases, the output

17



of that channel should decrease and appear to phase-shift
(lag). Repeat this test with Injection Ratio set to Theore-
tical. Output of channel which is being reduced in input
level will appear to decrease in level and phase-lag, but
will increase in level from a maximum decrease of -8 dB, up
to -5 dB when input is fully attenuated. To test Listening
Angle, refer to Crossfeed-EQ test, as the effect of mixing
nultiple delay lengths primarily effects frequency response
for bench-test purposes.

Mono Balance: Drive both selected input channels to obtain

a 0 dB reference at 2kHz at Main Outputs. Make certain input
levels are balanced to within 0.5 dB at Main Outputs with
Hologram OUT. Switch Hologram IN. Check for the following
maximum imbalances in both positions of Inj. Ratio and Lis-
tening Angle switches.

100 Hz: 1.5 dB 2KHz: 1.5 @B 10kHz: 2 dB
Equalization of Straight-feed: Drive each channel separate-
ly, one at a time, to obtain a 2.5V 0 dB reference at the
Main Output of the driven channel, with Hologram OUT. Switch

Hologram IN. Measure the following levels:

10 Hz: -10 dB +/- 1 dB

100 Hz: -1 dB +/- 1 dB
2k Hz: 0 dB +/-1.5 dB
10k Hz: 0 dB +/-1.5 dB

Levels of straight feed should vary as follows:

Injection Ratio IN: +1 dB +/- 0.5 dB
Listening Angle Normal/Wide: 0 dB +/- 0.5 dB

Equalization of Crossfeed: Measured as amplitude vs. freg-
uency of left channel output with right channel driven, and
right channel output with left channel driven. Measure the
following levels referenced to 0 dB level of opposite chan-
nel driven with Hologram switched OUT. Switch Hologram IN
and measure:

10 Hz: -1 dB +/-1 dB
Injection Ratio
ouT IN
200 Hz: -7 dB -5 dB +/-1 dB
2kHz: -6 dB -2.5 dB +/-1 dB

20kHz: Inj. Ratio In, Listen Angle Normal: =3 dB +/-1 dB
Inj. Ratio Out, Listen Angle Wide: -15 dB +/-2 dB

18



14.

15.

Peak Unlimiter - Select and drive Tuner inputs to obtain a
2.5V, 2KHz, 0 dB reference at Main Outputs. Turn the PK Un-
limit control pot fully clockwise and verify that the LED
adjacent to it is lit. Switch Peak Unlimiter IN and verify
an increase in output level of both channels of 2 dB +/-1dB.
Now rotate Pk Unlimit pot counter-clockwise until LED just
goes off. Verify output level of +0.5 dB +/-1 dB. Rotate
pot to full counter-clockwise. Verify decrease of -2.5 dB
+/-1 dB. When the pot is then quickly rotated to full
clockwise, the meter should react quickly to roughly -0.5dB,
then rise slowly (2.5 seconds) to +2 dB. Total dynamic ex-
pansion should be 5.5 dB +/-1 dB.

Autocorrelator - Select and drive Tuner inputs with signal
to obtain a 0 dB, 2.5V, 2kHz reference at Main Outputs.
Switch the Automatic Threshold button OUT, set Manual
Threshold at 12:00. Switch Autocorrelator IN, verify an
insertion gain difference of no more than +1 dB. At each of
the frequencies listed below, rotate the Manual Threshold
pot to full counterclockwise, then back to 12:00. Verify
the designated attenuation takes place between 7:00 and 8:00
on the pot rotation.

2kHz: -5 dB +/-1 dB
4kHz: -6 dB +/-1 dB
7KHz: =-7.5 dB +/-1 dB
10kHz: -8 dB +/-1 dB
20kHz: -8 dB +/-1 dB
Reset to 2kHz. Switch Threshold to Automatic, attenuate in-

put signal by the following dB levels, verify output de-
creases as indicated:

Input Output
-30 4B -30 dB  +/-1 4B
-40 4B -41.5 dB  +/-1 4B
-60 dB -65 dB +/-1 dB
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16.

Reset signal and meters to 100 Hz, 0 dB @ 2.5V out. Switch
Correlator IN, set LF Cal at 12:00. Verify insertion gain
of no more than +/-1 dB. Rotate LF Cal to full counter-
clockwise. Verify level decrease of -7 dB +/-1 dB at output.

Reset LF Cal to 11:00, verify signal returns to 0 dB between
7:00 and 9:00 on control.

Time Delay - Refer to block-diagram, schematics, and circuit
description for outline of circuit configuration. Set meters
and scope for 2.5V, 0 dB, 2KkHz reference level at Main Out-
puts, Tuner inputs driven and selected. Reduce Volume and
Time Delay Output Level to full-counterclockwise. Reconnect
audio cables from Main Outputs to Low Level Delay Outputs.

Line Level Delay Functions: Push Time Delay button IN.

Verify signal at both outputs when Time Delay Output Level
and Volume set at 12:00. Switch power off, then on 2 seconds
later. Verify output is cut immediately when power is switch-
ed off, and does not come up for at least 1 second after
power-on.

Mono Drive: Pull each input cable, one at a time, verify
output present unless both inputs are removed or shorted.

Input Headroom: Rotate volume until delay output begins to
visibly distort. This distortion should not be a sharp
"clipping", but a "rounding" of the sine-wave peaks. If
sharp clipping occurs, reduce Output Level, advance Volume
until input overload is reached. This rounding distortion
should be symmetrical on top and bottom halves of waveform,
and should not occur at any volume setting below 12:00.

Delay Length: If a pulse generator is available, it can be
used to measure delay length. If not, the following proced-
ure is offered:

1. Connect one channel of scope to Main Outputs, other to
Low Level Delay Outputs.

2. Adjust Volume, Output Level, and scope position controls
so that each channel of the scope can be viewed separate-
ly.

3. Set scope to trigger internally off the channel connected
to the Main Outputs. Set trigger to Manual/Internal.

4. Set scope to 10 mS/div (vernier at Cal). Set C-4000 Echo
Density at full counterclockwise.

5. Rapidly push and release the C-4000 Tape 1 Monitor button
to obtain a tone-burst display when scope trigger level
is set correctly.
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6. Trace of main output burst should begin at left edge of
graticule. Trace of Delay output burst should begin at a
fixed distance to the center of the graticule.

Remember: You must continue to push and release the Tape 1
Monitor. With the C-4000 delay-length switch in its "35ns"
position (OUT), the Delay output trace should begin 3-4 hori-
zontal divisions right of main output trace. Press delay
length switch to "50 Hz". Delay trace should now be 4.5 to
5.5 horizontal divisions right of main trace.

Note: Due to engineering changes, be certain
to contact the factory before concluding that
a C-4000 is defective due to results of this test.

Recirculation: If your test-bench is already set up to do

the delay-length test above, refer to test #1 below. If not,
refer to test #2.

Test #1: Set scope to 20 mS/div. Rapidly press and release
Tape 1 Monitor, so that both leading and trailing edges of
the delay toneburst trace are visible. Rotate Echo Density
to 3:00 position. Trailing edge should meet leading edge of
recirculated burst, which will lead into another lower in
amplitude, etc.

Test #2: Monitor Low-Level delay outputs with oscilloscope,
select and drive Tuner inputs with 250 mV at 2kHz. Adjust
Volume and Delay Output level controls to 12:00 position.

Set delay length to 50 mS. Rotate Echo Density to full clock-
wise. Push Tape 1 Monitor. Output should decay slowly,
sustaining a minimum of 20 mS. If output goes into regenera-
tive feedback with Echo Density at full clockwise, reduce to
3:00 - regenerative feedback or "runaway" should not occur.

Gain Tracking: Connect one channel of scope/meter monitor
system to either channel of Main Outputs, other to either
channel of Low Level Delay Outputs. Adjust Volume and Time
Delay Output Level to obtain 0.8V "0 dB" reference from both
Main and Delay, with C-4000 Tuner inputs driven with 250 mV
and selected. It may be necessary to overdrive the input of
the delay slightly, indicated by visible distortion of sine
waveform: this is normal. Attenuate the input level from the
signal generator in 10 dB steps while upranging both meters
by 10 dB steps. Main output will track as closely as the
generator’s step-attenuator. Delay output should track with-
in +/-3 dB from 0 dB (0.8V out) to -40 dB.
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Frequency Response: Select and drive Tuner inputs, adjust
input level to obtain 2.5V, 2kHz, 0 dB reference at Main out-
puts. Reconnect scope and meters to Low Level Delay outputs.
Set Volume and Delay Output Level to 12:00. Switch Time
Delay IN. Set Echo Density fully counter-clockwise. Delay
Length IN to 50 mS. Reduce volume to full attenuation.
Uprange scope to sufficient vertical gain to look at residual
signal and noise. Bring Volume up, observe trace for action
of compander (slight offset when Volume is varied). Set
Volume for output level about 5 dB lower than the low-signal
threshold of the compander indicated by no DC "bounce" when
Volume is varied. Note reading on meters. Switch generator
to 7kHz. Frequency response should be from -1 to -5 dB below
2kHz level.

Phase Response: Output sinewaves from left and right delay
outputs should exhibit the following phase relationships:

20 Hz less than 5 degrees.
4 Hz 180O +/~-10 degrees.

This observation can be made at all levels.

Delay Power Amp - The output of the power amplifiers is fed
through a divider to the Low Level Delay Outputs, so scope
and meters may remain connected here.

Output Power: Select and drive any high-level input with a
2kHz signal, monitor Low Level delay outputs with meters and
scope. Set Volume at 12:00, adjust Time Delay Output level
of not less than 1.2 volts. Sequentially load the Left,
Center, and Right speaker terminals while measuring output
voltage at clipping. Verify not less than 1.0 volt.

Bias: Set Time Delay Output level at 12:00, Delay IN, 50 mS,
Echo Density at minimum, uprange scope vertical gain to dis-

play output with Volume set no higher than 8:00. Sequential-
ly load Left and Right speaker terminals, and observe cross-

over point of output waveform for notch, or visible "gap" in

waveform when loaded.

Limiters: If current limiters are operating correctly, the
Time Delay speaker terminals can be directly shorted without
damage to power amplifier. Monitor Low Level Delay outputs,
set Volume and Time Delay Output Level at 12:00. Select and
drive a high-level input with 2kHz, 250 mV. Push Time Delay
IN. Set volume fully counter-clockwise. Use a tool to short
Left and Right Time Delay Speaker Terminals. Increase Volume
to 12:00, while watching for any evidence that current is
being drawn from the AC line. If current-limiters are work-
ing, the fuse will not blow, and normal output will resume
when short is removed.
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17.

18.

19.

20.

21.

Headphone Amplifier - Select and drive Tuner input with 2kHz
signal. Monitor output of headphone amplifier by inserting a
dummy plug into front panel jack. Set C-4000 volume at full
clockwise. Attach two 160 ohm load resistors (.25W) across
outputs. Verify no less than 2.2 Volts at clipping.

Volume Pot Attenuation - With selected high-level input
driven with 250 mV, 2kHz, switch all front-panel switches
out, rotate Volume fully counter-clockwise. Monitor Main
Outputs with scope and meters set to observe and measure
residual signal. Observe slight "square" glitches, but no
sine-shaped signal. Output should not exceed 500 mV. Rotate

Correlation Manual Threshold and PK Unlimit pots fully clock-
wise.

Phono Noise - Drive Phono 1 inputs with a 10 mV signal at
2kHz and obtain a 0 dB reference with a pair of AC voltmeters
connected to Tape 1 outputs. Set selector to Phono 1, all
front-panel switches out. Remove the inputs and insert
shorting plugs. Verify that residual noise level is at least
-80 dB below the 0 dB reference (IHF "A" weighted). Repeat
this test for Phono 2, verifying in addition no more than

150 mV of offset on Phono 2.

High-level Noise - Select and drive any high-level input with
a 2kHz signal to obtain a 2 volt output at the Main outputs
with a pair of AC voltmeters. Remove inputs and insert
shorting plugs. Verify that with all Volume settings any
output is at least -85 dB below the 2 volt reference. With
Volume at full-clockwise, depress, in sequence, Tone, Infra-
sonic Filter, Sonic Hologram, Peak Unlimiter and Auto Correl-

ator. Output should remain at least -74 dB with any one of
these IN.

Load-Drive and Voltage Regulators - Select and drive any high
level input with a 1kHz signal adequate to clip the line amp.

With volume at full-clockwise, monitor Main Outputs with
scope and meters. Attach two 5.1k ohm, .25 watt resistors
across Main Outputs and verify:

1) No more than 1 dB of imbalance at 20 Hz, 2kHz, 20kHz.
2) No less than 5.0 Volts at clipping.
3) vVary line voltage with variac to 75% of line. No varia-

tion in height of rails (clipping level) should be evi-
dent down to 80% of line voltage.

23



C-4000
BLOCK DIAGRAM

S1nd1No Av13d
13ATT-M0T

14IHS 1SVHd

ALISN3Q OHO3

AINQ TINNVHI 1437

dWV ¥IMOd 4H
- = Wy9vId_ 27078
73N 1nd | 000+-0 ¥3AAVYOD
oo |
3 dwy ymad 1 3 g m )
1 A0LVAINI9 1y
WVA90I0H JINGS
: ONOW / O3S
yovr 7diy ok | T 13
@——I% A <4 oo
100 NIYW 40 IS INVTvg gPSi- INaL N waLges-  Iwn1oA
QIOHSTAHL 'HI ¥
NOIIV1TY 300
LIWIND Vid
® 2 xnv
LAl -@® 1 XV
24T 3L ® aanns
0, 71714
€ AA =
JILWIINN V3 J0LYTINRI0I0LNY @_ TIIA
_@ JoLasnvw VI SLNdNI

A0SSII0dd TUNIFLXI

24



C-4000 SIGNAL FLOW
Refer to Block Diagram on Page 24 and Schematics.

1. Phono 1 and 2 equalized by RIAA op-amps.

2. Phono 1 and 2, Tuner, Aux 1 and 2 inputs selected by Main
Selector Switch.

3. Infrasonic Filter after Selector.

4. Tape Monitor and Dub after Infrasonic Filter.

5. Autocorrelator and Peak Unlimiter control lines taken after

tape switching.
6. External Processor Loop after control lines.
-All Above on Phono Board-
7. Signal off Phono, onto Mother board at pins 5 and 6.

8. Signal to Correlator switch via Switch Board pins 13 and 14,
and to Correlator via pins 15 and 2.

9. Signal to Peak Unlimiter switch from Correlator pins 1 and 14
and from Correlator switch via Switch Board. Peak Unlimiter
input at Peak Card pins 2 and 4. Output pins 5 and 6.

10. Signal to Volume Pot via Amp Card Pins 1 and 2.

11. Signal from Volume Pot via Amp Card pins 14 and 15 to Tone
Amp Card pins 14 and 15.

12. Signal from Tone Card outputs, pins 13 and 12, to Hologram
switch and to Holgram Card pins 1 and 2.

13. Signal from Hologram Card outputs, pins 3 and 4, to Hologram
switch.

14. Signal from Hologram switch to:
- "Dethunp" FET’s on Motherboard.
- Balance pot via Amp Card via pins 9 and 10.
~ Headphone Amp, Headphone Jack.
- Speaker-off switch on Tone Card via pins 9 and 10.
From Speaker-off switch via pins 8 and 11 to Phono Card
pins 9 and 10, to Main outputs on Phono Card.
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MOTHER BOARD Parts Locator

CARVER MODEL C-4000
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1. MOTHERBOARD ASSEMBLY

Ref. No Q'ty Carver Part No. Supplier Part No. Description
Semiconductors
D1~D3 3 LED — SR505W LED
IC1 1 4136 IC
Q1~Q3 3 2N5458 Transistor
Resistors
R1 1 12Kohm Carbon Resistor
R2 1 910ohm Carbon Resistor
R3 1 22Kohm Carbon Resistor
R5,R16,R18,R23 4 15Kohm Carbon Resistor
R6 1 1.5Kohm Carbon Resistor
R7,R9-R11,R13,14 6 8200hm Carbon Resistor
R8,R12 2 47Kohm Carbon Resistor
R15,R17 2 2200hm Carbon Resistor
R20,21 2 10Kohm Carbon Resistor
R24~R26 3 3.3Kohm Carbon Resistor
Potentiometers
RP1 1 25Kohm Potentiometers
RP2,3,9 3 20Kohm Potentiometers
RP4~RP7 4 50Kohm Potentiometers
RP8 1 2Kohm Potentiometers
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2. Power Supply - Power Amp

Ref. No | Q'ty Carver Part No. Supplier Part No. Description
Semiconductors
BR1 1 PD-20 Bridge Rectifier
D1~D3,D10,11 9 1N4148 Diode
D12 1 1N4004 Diode
IC1 1 4136 IC
Q1,Q6,Q7 6 MPS8093? Transistor
Q2,Q5 4 MPS8097? Transistor
Q3,Q4 4 2?2?77 Transistor
Q8 2 MJE3055 Transistor
Q9 2 MJE2955 Transistor
VR1 1 7812C Voltage regulator
VR2 1 LM320t Voltage regulator
Capacitors
C1 1 1uf — 25v Electrolytic Capacitor
c2 1 3.3uf — 25v Electrolytic Capacitor
C3~C6 4 2200uf — 25v Electrolytic Capacitor
C7,C8 2 47uf — 15v Electrolytic Capacitor
C10,12 2 100uf — 6.3v Electrolytic Capacitor
C11 1 .01uf
C19 2 27?7?77 on locator print, not schematic
C20 2 .33?
Resistors
R1,40,42 6 15Kohm Resistor
R2 1 2.1Mohm Resistor
R4,5 4 6800hm Resistor
R11 2 6.8Kohm Resistor
R12,18,32,33 8 2700hm Resistor
R14 2 4.7Kohm Resistor
R15,17 4 10Kohm Resistor
R16 2 36Kohm Resistor
R19 2 3400hm Resistor
R21,23 4 11Kohm Resistor
R22 2 68ohm Resistor
R25 2 3900hm Resistor
R26,34,35 6 2.4Kohm Resistor
R28 2 1.3Kohm Resistor
R29,30 4 330hm Resistor
R31 2 30Kohm Resistor
R36 2 3300hm Resistor
R37,38 4 470hm 1W Resistor
R39 2 18ohm 1/4w Resistor
R41,43 4 1.6Kohm Resistor
R50 2 7?2777 on locator print
R51 2 7?7?77 not on schematic
R311 2 100Kohm Resistor
R312 2 200Kohm Resistor
Potentiometers
RP3 2 20Kohm Potentiometer
RP4 2 50Kohm Potentiometer
RP10 2 ?2?7?7? not on schematic

on locator print
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3. Phono

Ref. No Q'ty Carver Part No. Supplier Part No. Description
Semiconductors
IC1 1 TLO74 IC
IC2 1 4136 IC
Capacitors
C1 2 180pf Ceramic
c2 2 390pf Ceramic
C3,C8 4 100uf - 6.3v Electrolytic
C4,C9 4 .0027uf Ceramic
C5,C10 4 .001uf Ceramic
C6,C7 2 220uf — 16v Electrolytic
C11,12 4 .047uf Ceramic
C13 2 5pf Ceramic
Cl14 2 50pf Ceramic
C20,21 4 .0022uf Ceramic
Resistors
R1~R3 6 4.7Kohm Resistor
R4,5 2 68Kohm Resistor
R6,R15,R27 6 47Kohm Resistor
R7,R16 4 6800hm Resistor
R8,R17 4 2.2Kohm Resistor
R9,R18 4 1.5Mohm Resistor
R10,R19,R23 6 100Kohm Resistor
R11,R20 4 1Kohm Resistor
R12,R21 4 120ohm Resistor
R13,14 4 82o0hm Resistor
R22 2 330Kohm Resistor
R24 2 3600hm Resistor
R25 2 15Kohm Resistor
R26 2 75Kohm Resistor
R28 2 27Kohm Resistor
R30,31 4 3.3Kohm Resistor
Switch
SW1 1 Switch
S2 1 Switch
S3 1 Switch
S4 1 Switch
S5 1 Switch
S6 1 Switch
S7 1 Switch
SWB8A,B 1 Switch
SW9 1 Switch
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4, Peak Unlimiter

Ref. No Q'ty Carver Part No. Supplier Part No. Description
Capacitors
C1 2 22uf — 50v Electrolytic
c2 2 22uf — 50v Electrolytic
Cc3 1 duf
C4 1 1uf ?
C5 1 47uf — 35v Electrolytic
C6 1 47uf — 10v Electrolytic
Cc7 2 4.7uf — 6.3v Electrolytic
Cc8 1 .0047uf
Resistors
R1,11 2 68Kohm Resistor
R2 2 10Kohm Resistor
R3,6,7 2 12Kohm Resistor
R4,24 2 56Kohm Resistor
R5 2 39Kohm Resistor
R8,18 2 3.9Kohm Resistor
R9 2 22Kohm Resistor
R10 2 3.9Kohm Resistor
R14-16 3 36Kohm Resistor
R17 1 12Kohm Resistor
R19 1 2200hm Resistor
R20 1 6800hm Resistor
R21 1 1.2Kohm Resistor
R22 1 180Kohm Resistor
R23 1 680Kohm Resistor
R25,26 1 18Kohm Resistor
R27 1 1Kohm Resistor
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5. Correlator

Ref. No Q'ty Carver Part No. Supplier Part No. Description
Semiconductors
D3,4,6,8,10,11 2 1N4148 Diode
D14,15,18,19,22,23 2 1N4148 Diode
IC1 1 4136 Integrated Circuit
IC2 1 4136 Integrated Circuit
IC3 1 4136 Integrated Circuit
1C4 1 4136 Integrated Circuit
Capacitors
C1 2 .047uf Capacitor
C2,3,7 2 .001uf Capacitor
C4,18 2 .0022uf Capacitor
C5,6,12,16 2 500pf Capacitor
C8,9 2 .022uf Capacitor
C10,11,14,15,19,101 2 250pf Capacitor
C13,17,23 2 .01uf Capacitor
C20,104,105,106 2 Auf Capacitor
C107,108,109,110 2 uf Capacitor
C111,112,115 2 Auf Capacitor
Cc21 2 .0068uf Capacitor
C22,113,114 2 2.2uf - 50v Electrolytic
C117 2 4.7uf — 6.3v Electrolytic
C100 2 470pf Capacitor
C102,103 2 120pf Capacitor
Resistors
R1,14 2 6800hm Resistor
R2,11,12,25 2 56Kohm Resistor
R4,5,35,47 2 4,7Kohm Resistor
R6,7,8,9,16,17,18 2 12Kohm Resistor
R19,26,27,28,29 2 12Kohm Resistor
R36,37,38,39,40,41 2 12Kohm Resistor
R48,49 2 12Kohm Resistor
R10 2 10Kohm Resistor
R13,57 2 27Kohm Resistor
R15,52 2 5.6Kohm Resistor
R20 2 360Kohm Resistor
R21,22 2 68Kohm Resistor
R23 2 33Kohm Resistor
R24,34,46 2 8200hm Resistor
R31,32 2 82Kohm Resistor
R33 2 39Kohm Resistor
R42 2 1000hm Resistor
R43,44 2 47Kohm Resistor
R45 2 24Kohm Resistor
R50 2 3.3Kohm Resistor
R51 2 35Kohm Resistor
R53,54,55,56 2 22Kohm Resistor
R58 2 270Kohm Resistor
R59 2 4.5Kohm Resistor
R60,61 2 36Kohm Resistor
R62-R72 2 3.9Kohm Resistor
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Note: The circuitry on the Bandpass board is

part of the Autocorrelator.

CARVER MODEL C-4000 BANDPASS PCB Locator
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6. Tone Amp

Ref. No Q'ty Carver Part No. Supplier Part No. Description
Semiconductors
IC1 1 TLO72 IC
IC2 1 4136 IC
Capacitors
C1 2 12uf Capacitor
c2 2 100uf - 6.3v Electrolytic
C3 2 .003uf Capacitor
C4,5 2 .039uf Capacitor
C6 2 330pf Capacitor
Cc7,8 2 .0027uf Capacitor
C9 2 22uf - 6.3v Electrolytic
C10 2 100pf Capacitor
Ci11 2 27pf Capacitor
C12,13 2 22uf - 15v Electrolytic
Cl4 1 10pf Capacitor
Resistors
R1 1 33Kohm Resistor
R2 1 10Kohm Resistor
R4 1 560Kohm Resistor
R7 2 27Kohm Resistor
R8,21 2 1Kohm Resistor
R9 2 1.8Kohm Resistor
R10,12 2 3.9Kohm Resistor
R11 2 22Mohm Resistor
R13 2 4.7Kohm Resistor
R14 2 1000hm Resistor
R15 2 1.2Kohm Resistor
R16 2 2.2Mohm Resistor
R17,18,19 2 22Kohm Resistor
R20,30,31,32 2 4.7Kohm Resistor
Potentiometers
Bass 1 50Kohm
Treble 1 50Kohm
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CMR SERVICE BULLETIN 7

DATE & - /1 ~-&80 PRODUCT (—-<400D

pPCB DELAS

SERVICE PRIORITY All Units

Serial Nos. (specify)

RTS ./ Dealer Stock

v | Specific Complaint TOO MUCH 7 TOQ LITTLE ECHO

PROCEDURE

COMELAINT ST MUCH ECHO [HOWL], DR “ECHD DE

DR A

SITY CONTROL. HAS TOO LITTLE (o]l EFFECT.”
THE MAXIMUM GAIN OF THE OP-AMP WHICH FEEDS BACK

DELAY SIGNAL [ RECIRCULATIONT 1S FIXEFD BY DELAY PCEB

RESISTOEL R 60, VOMINAL 9,2 KN [ SEE DELA)/ SCHEMATICI.
KECIEL. CONS AWAY :

1 (_HA/\/GE 60 [9.1KT T 6.8kK(L. VERIFY AUDIELE ECHO

CECIRC. BRUT NGO HOWL AT FULL- CLOCKWISE ROTATION
OF ECHO DENSITY FOT.

2 IF HOWL PEESISTS, GO 70O NEXT-LOWEKR EES:’.STO/?; V,QLU’E_'.
[62k.56K1 UNTIL HOWL CEASES AT FCW ECHO DENSITY.
INSUFFICIENT RECIRL :

1. CHANGE RbO [9.1K] T ISKN, VERIFY AUDIBLE ECHO
BUT NO HOWL AT FCW ECHO DENSITY.

2. IF ECHO REMAINS INADERLATE, CHANGE R60 TO
36K, DR REMOVE RaO) AND LEAVE OFF PC3, IF
NECESSARY.

B.0F HOWL OCCOES W/ISKOL, STEP VALUE DOWN UNTIL-
HOWL STOPS AT FCW ECHO DEMSITY.

PART LOCATION * Borrom OF BOARD @
i .
I/0 MOLEX S ARE . ek}, ?
LEveL|3 @ e ¢
CONT.| & ‘0 !
our.| 8 ,n EE
20V, QMO | ¢ «
ey r
P l l
inG. 6ND. | * I
™ | Cz' /\’—kf




(AR'\]ER SERVICE BULLETIN

-1
(]

oaTE [Q-/3 - 5O PRoDuUcCT ([ - 4000 pcB (VWL A4

R

SERVICE PRIORITY All Units

Serial Nos. (specify)

RTS ./ Dealer Stock

vV | Specific Compilaint JLUCN -OFF “SOUEAL”

PROCEDURE

UFDATE

ADD 2 EA. I1D0k[L AND 200K PESISTOES TO FPROVIDE
LOCAL NEGATIVE FEEDRACL . STARILIZE FPWR AP AT
LESS THAWN FuLlL SUPPLY VOLTAGE.

/. EEMDVE TOP AND BOTTUOM COUVERS.

2. PLACE UONIT OV ITS RIGHT SIDE W/ OPEN ROTTUOM
FACING YODU.

H. LOCATE FOIL SIDE OF PWE AMP PCR . BoARD MUUINTED
BEHIND VDLUME AND BALMICE ROTS.

LOCATE  FOIL PARDS OF PEENDEINEE. TRANSICTOLS  SHOWN

BELDW.

S TACK - SOLDER  RESISTOCS  TU  PADS
LACGE CiZCLES.

b . REPLACE ROTIDM , REMODUNT 3 POR'S BY THEIP ©E—
SPECTIVE ANGLE - BeRACKE FTX. PEFPLACE TD/

SHIOWN  BELGCK W iTi+

200k {1 100K 200 100K Q1.




CM SERVICE BULLETIN 20

paTE [-22-8/ propbucT C-9000 pce  MOTHER

SERVICE PRIORITY All Units

Serial Nos. (specify)

RTS  Dealer Stock

V4 Specific Complaint DC ON OUTPUTS

PROCEDURE

REPLACE DETHUMP FETs.

ONE FET PER CHANNEL |5 DSED TO “DE-THUMP”, OR
MUTE TURN-ON AVD TURMN-OFF THUMPS N THE C-4000.

P SHORTED JUNCTION IN THE FET WILL PUT AS MUCH As
1 VOLT OF DC ON THE OUTRUT OF THAT CHANMEL . THE
USER SYMPTOMS AFE :

1. BALANCE CONTROL CAUSES POWERBAUL LOW -FEER.
THUMP NOISE WHEN ROTATED TD ONE O THE
OTHER. EXTICEME.

Z. HOLOGRAM BUTIDN CAVSES LOUD FoFs.

3. SHUTDOWN OR ACTIVATION OF FOWER AMe
PROTECTION CIRCUITS ., ESF  WHEN HOLDGELAM.

IS ENGAGED.

REFAIR :
1. REMOVE TOP - COVER.
2. REMOVE CORRELATOR CIRCUIT CAED (THIED FROW

LEFT D.
3. IDENTIFY AND LOCATE FO/IL PADS OF DETHUMP FET=:

; PLACING UNIT" FACE -DOWN HELPS.
’ #. USE WICK TD REMOVE SOLDER. .
5. PUSH FET LERDS THROUGH BOARD.

s b. TILT UNIT OP AND RECOVER BOTH
- o g FET> BEFDRE PROCEEDING.
5

. INSTALL. NEW FETs AS SHOWN:
FLar FLAT (TOP VIEW)
<

FET FABRT NUMBER 5 NS9SS,

8. REFIACE CORRELATDRR ROARD.
MALE SURE NOT TO MOUNT IT
ONE FIN OFF. '

7. REFPLACE TOP. TEST FOR DcC
ON OUTHT OF £ -9000.




(::;%!‘[;{F‘]]EE:[;{h SERVICE BULLETIN

Revised 2-15-91

DATE 7 - 8 - 81 PRODUCT ( - 4000 PCB  phono

SERVICE PRIORITY All Units

Serial Nos. (spegify)

RTS / Dealer Stock

XX | Specific Complaint Gain too high

PROCEDURE

NOISE OR HUM PROBLEMS, WITH VOLUME DOWN, may be alleviated by reducing the
output level of the C-4000. To accomplish this, and reduce the level at Main
Qutput (upper) while leaving Main Output (lower) unaffected, follow this
modification procedure:
1. Remove top cover.
2. Locate Phono board (center of unit, main input/output jack buss mounted
to rear side of this board. Selector switch also mounts onto

this board.

3. Locate two jumper wires which conduct signal from lower to upper Main
Outputs, near back of board (see illustration below).

4. Remove these jumpers.
5. Install G.8K ohm % watt resistors in their place,

6. Install3.6 Kohm % watt resistors as shown below, on the foil side of
the board, between signal out and ground.

7. Replace top cover.

The upper set of Main Outputs will now have about 10 dB lower output level.

A © e s,
TUNER - M/ NOTE: '.:"3;- 4 J
G.BKohm ke O For a 6dB reduction o R
N z i in output level, N B
m / o uge 4.3k ohm resistors here p’ -X-

and 5.6k ohm resistors here..>»

3.6 K ohm




DESIGN HISTORY

Note: This is a partial listing of circuit changes that have
occurred in the C-4000 since its inception. Refer to
this section if you locate a part in the circuit that
is different than that shown in the schematic diagram.

Engineering Change
for Model C-4000

——— ————— - ———— T " o~ S ——— . Y~ — . —— - W — — - — - —— - — - - - - Y- . " ———

Orders

12/79

Reduce crossover distortion in time delay
amplifier.

R27L and R27R trim pots on P/S board.

R34L and R34R 1k ohm resistors.

Cl8L and C18R.

C19L and Cl1l9R from 150pF to 120pF, and install

parallel to R31L and R31R.

R28L and R28R from 1k to 1.3K and install one

end in the empty pot wiper pad.

ECO #7 DATE:
REASON FOR CHANGE:
PROCEDURE: Remove
Remove
Remove
Change
Change
ECO #9 DATE:
REASON FOR CHANGE:
PROCEDURE: Change
ECO #10 DATE:
REASON FOR CHANGE:
PROCEDURE: Change
Change
Change
Change
Change
ECO #43 DATE:
REASON FOR CHANGE:
PROCEDURE: Change
Note:
ECO #74 DATE:
REASON FOR CHANGE:
PROCEDURE: on P/S
Change

2/27/80
C20L and C20R from .022uF to .33uF on P/S Bd.

2/27/80

Correct Group Delay.

Cc8 from 240pF to 270pF on Delay Board.
C28 from .018uF to .039uF.

C36 from 270pF to 150pF.

R13 from 27k to 15k.

R14 from 22k to 10k.

8/6/80

Implement Type B Hologram circuit.

Hologram board from 20012-2 to 20012-5.

S/N followed by letter "C" indicates Type B.

12/27/80

Improve reliability.

board:

VR1 & VR2 from 15 volt regulators to 12 volt

regulators [LM340T-12(+12V) and LM320T-12(~-12V)].
Install 75 ohm 2W resistors across regulators (Input
to Output). (Refer to ECO #348).
Replace transformer with 12V version, P/N PKH1-1098.



ECO #75
REASON FOR
PROCEDURE:

ECO #88
REASON FOR
PROCEDURE:

ECO #109
REASON FOR

PROCEDURE:

ECO #146
REASON FOR
PROCEDURE:

ECO #156
REASON FOR

PROCEDURE:

ECO #163
REASON FOR
PROCEDURE:

ECO #188
REASON FOR
PROCEDURE:

DATE: 12/27/80
CHANGE: Convert Delay Board to 12 volt operation.
On Delay board:
Change R2 from 270 ohm to 27 ohmn.
Change C6 from 1luF to 10uF.
DATE: 3/1/81
CHANGE: 1Increase time delay turn-on muting.
On P/S board:
Change C2 from 2.2uF to 3.3uF.
Change R2 from 2.2Mohm to 2.7Mohn.
DATE: 5/27/81
CHANGE: Adjust gain of Power Amp to match new Delay
circuit.

On Power Amp board:
Change R31L and R31R from 30k to 24Kk.

DATE: 11/20/81
CHANGE: To eliminate turn-off thump.
Connect front posts of Power switch to tops of R7 and

R11l. Connect center posts together.
DATE: 2/5/82
CHANGE: Reduce line amp gain 5.5dB to reduce hum and
noise.

On Phono Amp board:
Change R94 and R99 from 200 ohm to 1.8Kk.
Change R95 and R100 from 36k to 3.3k.

DATE: 3/30/82

CHANGE: Improve Phono 2 S/N Ratio (refer to ECO #198)
On Phono Amp board:
Change R14 and R59 from 39 ohm to 120 ohm.

DATE: 11/6/82
CHANGE: Increase muting time to
On Power Amp board:
Change R2 from 2.7M to
Change R1l1l from 6.8k to
Change R28 from 1.3k to
Change R31 from 24k to
Change R21 and R23 from
Change R29 and R30 from
Change R40 and R42 from

reduce turn-on thump.

5.6M.
390k.
1.2k.
9.1k.
11k to
33 ohnm
15k to

9.1k.
to 100 ohn.
7‘5k~0



ECO #189 DATE:
REASON FOR CHANGE:

11/6/82
Eliminate turn-off thump; reduce noise.

PROCEDURE: On Delay board:

Change
Change
Change
Change
Change
Change
Change
Change
Change

R19 from 2M to 1.5M.

R44 from 1M to 470Kk.

R8,R52 from 62Kk to 75k.

R21 from 100k to 75k.
R18,R43,R61,R79 from 9.1k to 6.2k.
R56 from 100k to 390k.

C27 from 100uF to 10uF.

C41 from .018uF to .047uF.

Ci from .33 uF to .15 uF.

Install 150pF ceramic disc cap across R53(100Kk).
Relocate R51(15k) between ground and the + side of
C27(10uF).

ECO #190 DATE:
REASON FOR CHANGE:

11/6/82
Increase muting time; eliminate turn-off
thump.

PROCEDURE: On Tone Amp board:

Change

ECO #191 DATE:
REASON FOR CHANGE:

R2 from 10K to 27k.

11/82
Reduce noise and improve volume control taper.

PROCEDURE: On Tone Amp board:

Change

ECO #198 DATE:
REASON FOR CHANGE:

R7 from 27k to 15k.

11/82
Improve Phono 2 S/N Ratio (refer to ECO #236).

PROCEDURE: On Phono Amp board:

Change
ECO #236 DATE:
REASON FOR CHANGE:
PROCEDURE: Change

ECO #348 DATE:
REASON FOR CHANGE:

PROCEDURE: Delete

ECO #351/352 DATE:
REASON FOR CHANGE:

PROCEDURE: Delete
board

R14 and R59 from 120 ohm to 47k.

6/28/83
To reduce RFI on Phono 2 (MC) inputs.
R14 and R59 from 47k to 240 ohm.

5/24/84

No longer need R50 and R51 in P/S with
Exar 4136 IC’s.

R50 and R51 on P/S board.

6/8/84

Improve Delay Circuit; Initiate Reticon Delay
IC Replacement board.

IC4 (SAD 1024) and add Delay IC Replacement

on Delay board.
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