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1. GENERAL DESCRIPTION
L1 Purpose of Unit

The 356P-1 Program Amplifier (figure 1) is a
seven-stage, high-fidelity audio amplifier. The
unit is normally used in an audio console as the
program output source.

1.2 Unit Description

The 356P-1 (figure 3) consists of an input trans-
former, a nine-transistor amplifier with a level
control, an input switch, and associated compo-
nents on a plug-in, etched circuit card. Ithas two
direct and two switched inputs. Remotely con-
trolled photoconductive devices accomplish
switching and level control. An external capacitor
and transformer are required for proper opera-
tion. The capacitor and transformer are not
supplied with the 356P-1, but are normally
installed in the console.

Caution
Be sure the external capacitor and trans-
former are connected as shown in fig-
ure 3 before energizing the equipment.

Otherwise, the amplifier may be dam-
aged,

2. UNIT CHARACTERISTICS
2.1 Physical Characteristics

Size:
4 by 6 by 1 inches

Weight:

9 ounces

5230558094-002438
1 June 1967

Type of Construction:
Etched circuit card

Type of Mounting:
22-contact card receptacle
(CPN 372-17009-000)

B502-013-Pb
Figure 1.

o> OO

356P-1 Program Amplifier



356P-1 Program Amplifier

2.2 Operating Characteristics

Ambient Service Conditions:
Temperature
0° to 50°C (32° to 122°F)

Relative Humidity
Up to 95%

Altitude
Up to 10,000 feet above msl

Type of Service:
Continuous

2.3 Electrical Characteristics

Power Requirements:
47 volts dc at 150 ma, 5 mv pp maximum
ripple
6 volts dc at 60 ma, regulated, 5 mv pp
maximum ripple
4 volts dc at 40 ma, regulated, 5 mv pp
maximum ripple

Input Impedance:
One 600 ohms, balanced
Two 600 ohms, unbalanced
One 150 ohms, unbalanced

Input Level:
-45 dbm nominal
-25 dbm, maximum

Output Impedance:
30 Ohms From Card
150/600 ohms with an external trans-
former and capacitor

Simulcast Output
5K, approximately

Output Level:
+24 dbm, maximum (with transformer and
capacitor)

Simulcast Output
*_30 db, maximum

Gain:
63 db

*0 db = 0.775 volt across any impedance.

Frequency Response:
30 to 15,000 Hz +0.5 db (referredto 1,000 Hz)

Distortion:
0.5%, maximum

3. CIRCUIT DESCRIPTION

The 356P-1 (figure 3) consists of four input cir-
cuits and seven-stage amplifier with a photocon-
ductive level control. An external output trans-
former and capacitor are required for proper
operation.

Two direct and two switched inputs connect to
transistor Ql. Photoconductive switch RV1
switches two of the inputs simultaneously.

Transistors Ql and Q2 are class A amplifiers.
Remotely controlled level control RV2 shunts the
signal path. Cascaded emitter followers Q3 and Q4
match the input impedance of transistor Q5 which
drives the phase inverter, Q6 and Q7. The phase
inverter drives the class AB power amplifier, Q8
and Q9. Silicon diodes CR1, CR2, and CR3 provide
the bias for transistors Q6 and Q7. The external
capacitor charged by conduction through Q8 sup-
plies the operating voltage for transistor Q9. The
external transformer in series with the capacitor
matches the impedance of the amplifier to the load.

The photoconductive level control consists of a
photocell and a 6-volt lamp sealed in a can. The
resistance of the photocell, shunting the signal
path, decreases as the voltage applied tothe lamp
is increased. The photoconductive switch consists
of a photocell and a 4-volt lamp sealed in a can.
The resistance of the photocell is approximately
13 megohms when the lamp is off, and 380 ohms
when the lamp is on.

4. MAINTENANCE
4.1 Troubleshooting

When trouble is suspected in the 356P-1, replace
the card with a spare, if available.Ifthe replace-
ment card remedies the problem, visually inspect
the defective card for loose connections andsigns
of component damage. If no faults are found,
extend the card on the card extender and check for
the dc voltages and ac signal levels indicated on
the schematic diagram.
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4.2 Spare Parts

When making repairs, do not use a Spare parts may be ordered from the following

soldering iron rated at more than 40 LG
watts. Do not jar the card to remove
excess solder. Jarring the card may Collins Radio Company
damage the lamp filaments in the photo- Service Parts Department
conductive devices. Dallas, Texas 175207
Ql Q2 R31 R12 Cl1 Q3 (01
XQl XQ2 R14 Cl2 R11/ R10 XQ3 J1 J2 C6
TB1 4 . | -~ | kG
At | - R15
oL R16
(&
R19
c8
R20
C3 Q4
R7 XQ4 ’
RS R17
XRV2 Q5
XQ5
R1 R21
RV2 R24
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C10
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XQ6 R26
R29
T1
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R25 Q8 CR1 R28 R18 CR2 Q9

B502-031-Pb
Figure 2. 356P-1 Program Amplifier, Front View
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PARTS LIST
MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
356P-1 PROGRAM AMPLIFIER 522-3884~-001

Cl CAPACITORy FXDe ALUMINUM C437ARH64 73445 183-2355-110
64 UF, MINUS 10% PLUS 50%,
64 VOCW

C2 CAPACITOR, FXDy ALUMIRUM C426ARF25 73445 183-2354-180
25 UF, MINUS 10% PLUS 50%,
25 VDCMW

c3 CAPACITOR, FXDy ALUMINUM C426ARF10 T344% 183-2354-170
10 UF, MINUS 10% PLUS 50%,
25 VOCN

C4 SAME AS C2

Cc5 SAME AS C2

cé SAME AS C1

(o § SAME AS C1

c8 SAME AS C1

c9 CAPACITOR, FXDy ALUMINUM C4&26ARG16 T3445 183-2354~230
16 UF, MINUS 10% PLDS 50%,
40 VDL MW

Ccl0 CAPACITOR, FXDy MICA CMO6F561003 81349 912-2983-000
560 UUF, 5% TOL, 500 VDCW

cll1 CAPACITORy FXDy ALUMINUM C43TARE250 73445 183-2355-060
250 UF, MINUS 10% PLUS
50%, 16 VDCW

Cl2 CAPACITORy FXDy MLCA CMO6F681J03 81349 912-2989-000

CR1 SEMICONDUCTOR DEVICE, DIODE 1N4003 07688 353-6442-030

CR2 SAME AS CR1

CR3 SAME AS CR1

El INSULATORy DISK T720-4N 13103 352~-9552~-540

Jl JACK, TIP SKT103PC 98291 360-0172-000
WHITE

J2 SAME AS J1

Ql TRANSISTOR 2N3567 07588 352-0629-010

Q2

THROUGH SAME AS Q1

Q6

Q7 TRANSISTOR 2N3135 07688 352-0591-010

Q8 TRANSISTOR 2N3054 07688 352-0581-010

Q9 SAME AS Q8

R1 RESISTORy, FXDy COMPOSEITION RCOTGF331K 81349 745~-0731-000
330 OHMS, 10% TOL, 1/4
WATT

R2 RESISTORes FXDy COMPOSITION RCOTGF563K 81349 745-0812-000
56K OHMS, 10% TOL, 1/4
WATT

R3 RESISTORy, FXDy COMPOSITION RCOTGF473K 81349 T745-0809-000
4TK OHMS, 10% TOL, 1/4
WATT

R4 RESISTOR, FXD, COMPOSITION RCOTGF102K 81349 745-0749-000
1K OHMS, 10% TOL, 174 WATT

RS RESISTORy FXDy COMPOSEITION RCOTGF153K 81349 T745-0791-000
15K OHMS, 10% TOL, 1/4
WATT

R6&6 RESISTORy FXDy COMPOSITION RCOTGF4&T2K 81349 745-0773-000
4700 OHMS, 10% TOL, 1/4
WATT

R7 RESISTORy FXDy COMPOSITION RCOTGF124K 81349 T745-0824-000
120K JHMS, 10% TOL, 1/4
WATT

R8 RESISTOR, FXD, COMPOSITION RCOTGF184K 81349 T745-0830-000
180K OHMS, 10% TOL, 1/4
WATT

R9 SAME AS Ré6

R10 RESISTORy FXDy COMPOSITION RCOTGF2T3K 81349 T45-0800-001
27K OHMS, 10% TOL, 1/4
WATTS

R11 RESISTORy FXDy COMPOSITION RCOTGF393K 81349 T45-0806~-000

39K OHMS, 10% TOL, 1/4
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MANUFACTURER'S MFR COLLINS

SYMBOL DESCRIPTION PART NUMBER | CODE | PART NUMBER
WATT

R12 RESISTOR, VAR 75PRSK 80740 382-0004-270
S000 OHMS, 20% TOL, 3/4
WATT

R13 RESISTOR, FXDs COMPOSETION RCOTGF154K 81349 745-0827-000
150K OHMS, 10% TOL, 1/4
WATT

R14 SAME AS R6

R15 SAME AS R2

R16 SAME AS Ré

R17 RESISTOR, FXD, COMPOSETION RCOTGF222K 81349 745-0761~000
2200 OHMS, 10% TOL, 1/4
WATT

R18 SAME AS R13

R19 SAME AS R?

R20 RESISTOR, FXD, COMPOSITION RCOTGF273K 81349 745~0800-000
27K OHMS, 10% TOL, 1/4
WATT

R21 RESISTOR, FXD, COMPDSITION RCOTGF122K 81349 745-0752-000
1200 OHMS, 10% TOL, 1/4
WATT

R22 RESISTOR, FXD, COMPOSITION RCOTGF152K 81349 745-0755-000
1500 OHMS, 10% TOL, 1/4
WATT

R23 RESISTOR, FXD, COMPOSITION RCO7GF68 2K 81349 745-0779-000
6800 OHMS, 10% TOL, 1/4
WATT

R24 SAME AS R1

R25 SAME AS R4

R26 RESISTOR, FXDy COMPOSITION RCOTGF2TOK 81349 745-0692-000
27 OHMS, 10% TOL, 174 WATT

R27 SAME AS Ré&

R28 RESISTOR, FXDe WIRE WOUND 710~2863-000 13499 710-2863-000
1 OHM, 5% TOL, 3 WATTS

R29 SAME AS R28

R30 RESISTOR, FXD, COMPOSITION RCOTGF333K 81349 745-0803-000
33K OHMS, 10% TOL, 1/4
WATT

RV1 RESISTOR, VOLTAGE SENSITIVE PL5C1 33173 714~-3218-010

RV2 RESISTOR, VOLTAGE SENSITIVE 764-9918-001 13499 264—391-8~091-

T1 TRANSFORMER, AF, INPUT BV35752 GOTHA 667-0155-010 |
LEAD BLACK TO RED 660 OHMS S
IMPEDANCE, LEAD GREEN TO
RED 400 OHMS IMPEDANCE,
LEAD GREEN TO BLUE 200
OHMS IMPEDANCE, LEAD WHITE ‘7/4‘00’3
CENTER TAP, LEAD BLUE TO
RED 60 OHMS IMPEDANZE,
LEAD YELLOW TO BLUE 2500
OHMS IMPEDANCE

181 TERMINAL BOARD 764~7370-001

XQl SOCKET, TRANSISTOR 05-3307-51 91662 352-9903-000

XQ2

THROUGH SAME AS XQ1l

XQ7

XRV1 NOT USED

XRV2 SOCKET, ELECTRON TUBE RA9AX 00656 220-1384-070

MANUFACTURERS CODES
CODE MANUFACTURER

GOTHA GOTHAM AUDIO CORP.
NEW YORK, N. Y.

00656 AEROVOX CORP.
NEW BEDFORD, MASS.

07688 MILITARY SPECIFICATIONS

13103 LANGDON MFG. CO. MILITARY
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MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
DIVISIONy WICHITA, KANS.
13499 COLLINS RADIO CO.
CEDAR RAPIDS, IOWA
33173 TUBE DEPARTMENT GECO
OWENSBORO, KY.
73445 AMPEREX ELECTRONIC CO..
DIVISION DF NORTH AMERICAN
PHILIPS CO.s INC.
HICKSVILLE, N. Y.
80740 BECKMAN INSTRUMENTS, INC.
FULLERTONy CALIF.
81349 MILITARY SPECIFICATIONS
91662 ELCO CORP.
WILLOW GROVE, PA.
98291 SEALECTRO CORP.

MAMARONECK s N. Y.
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1. GENERAL DESCRIPTION
L1 Purpose of Unit

The 356R-1 Microphone-Phonograph Preampli-
fier (figure 1) amplifies and equalizes audiofrom
a magnetic pickup or amplifies audio from a
microphone. Two remotely switched inputs, three
remotely switched outputs, and one direct output
are provided. The unit is normally used in an
audio console.

12 Unit Description

The 356R-1 consists of an input transformer,
eight transistors, and associated componentsona
plug-in, etched-circuit card. Remote controlled
photoconductive devices accomplish switching and
level control.

2. UNIT CHARACTERISTICS

2.1 Physical Characteristics

Size:
4-1/16 by 6-3/8 by 1 inch

Weight:
8 ounces

Type of Construction:
Etched circuit card

Type of Mounting:
22-contact card receptacle
(CPN 372-7009-000)

523-0558097-002438
Jul 1, 1967

2.2 Operating Characteristics

Ambient Service Conditions:
Temperature
0° to 50°C (32° to 122°F)

B502-052-Pb

Figure 1. 356R-1 Microphone-Phonograph
Preamplifier
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Relative Humidity
Up to 90%

Altitude
Up to 10,000 feet above msl

Type of Service:
Continuous

2.3  Electrical Characteristics

Power Requirements:
30 volts dc at 10 ma, maximum (maximum
ripple 1 mv)
6 volts dc at 130 ma, maximum (regulated)
4 volts dc at 120 ma, maximum (regulated)

Input Impedance:
Microphone
600/250/150/30 ohms, balanced
(factory wired for 150 ohms)
High Level 600 ohms (balanced) or
100K ohms (bridging)

Phonograph
50K ohms nominal at 1 kHz

Input Level:
Microphone
-65 dbm nominal
-26 dbm, maximum
High level +10 dbm, maximum

Phonograph
2 mv rms nominal
100 mv rms, maximum

Output Impedance (Unbalanced):
Program and Audition
Greater than 10K ohms

Direct
600 ohms, approximately

Cue
1K ohm, approximately

Output Level:
Program and Audition (into 600-ohm load)
-45 dbm nominal
-10 dbm, maximum

Direct (into 10K ohms load)
5 volts, maximum

Cue (into 2600-ohm load)
12 mv nominal

Frequency Response:
30 to 15,000 Hz +1.0db (referredto 1000 Hz)

Total Harmonic Distortion:
0.5% maximum at rated output

Noise:
Equivalent Input Noise
-120 dbm (microphone input)

S/N Ratio
Greater than 60 db with 6-mv input signal
(phonograph input)

Equalization of Phonograph Input:
Strapping Allows
RIAA
RIAA with 3 db of high-frequency boost
RIAA with 3 db of high-frequency rolloff

3. CIRCUIT DESCRIPTION

The 356R-1 Microphone-Phonograph Preampli-
fier (figure 4) consists of a microphone pre-
amplifier, an RIAA equalized phonograph
preamplifier, and an output amplifier. Remotely-
controlled switches select one of the two inputs
and one of the three outputs. A remotely con-
trolled photoconductive device controls the output
level.

The microphone input may be strapped for a high-
level or a low-level input. Transformer T1
matches the microphone impedance to the input
impedance of transistor Q1. Emitter-follower Q2
provides a low-output impedance to drive the level
control attenuator. Photoconductive switch RV1
switches the output of the microphone preampli-
fier on and off.

The phonograph preamplifier is normally used
with a magnetic cartridge. For optimum perform-
ance, a magnetic cartridge must be terminatedin
a specific impedance. The 356R-1 has no ter-
minating impedance. An external impedance
allows adjustment for various cartridges. For
most 47K cartridges, the shunt cable capacity
between the cartridge and the preamplifier should
be about 500 pfd. Connect a 68K, 1/2-watt resistor
across the terminals where the cartridge cable
connects to the 356R-1. See figure 2. The cable
between the cartridge and the 356R-1 should be a
twisted, shielded pair approximately 10 feet long.
The input impedance of the 356R-1, the 68K
resistor, and the shunt capacity of the cable pro-
vide a near optimum load for a Shure M-44-7
cartridge.
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356R-1

LEFT CHANNEL
A2 CARD POSITION

T82
®LEFT CHANNEL T82
3 CARD POSITION | SIGNAL | GROUND
a2 13 14
A3 15 16
7~ 10 FEET OF TWISTED SHIELDED CABLE A4 s 18
Ve /4 14 A5 19 20
SHIELD TIED TO CHASSIS GROUND A6 % % 21 22
TERMINATING RESISTOR 68K OHMS ,1/2 WATT
STEREO :y
CARTRIDGE
i-qi \ 356R-1
RIGHT CHANNEL
A2 CARD POSITION
T84 RIGHT CHANNEL T84
CARD POSITION [ SIGNAL | GROUND
A2 2

A3 4

10 FEET OF TWISTED SHIELDED CABLE e

a4
R 2 AS
g
SHIELD TIED TO CHASSIS GROUND A6 % %

6
8
10

W N -

TERMINATING RESISTOR 68K OHMS , 1/2 WATT

NOTES:

%% FOR CONSOLE SERIAL NUMBERS
LESS THAN 60, IT MAY BE NECESSARY
TO MOVE THE CARD CAGE BRACE 1.25
INCHES TO THE RIGHT ( BETWEEN A6

AND A7)

% MONAURAL CONNECTIONS SAME AS
LEFT CHANNEL

B502-137-3
Figure 2.

The phonograph input is unbalanced. Pin D must
connect to signal ground.

Transistors Q3 and Q4 are cascade direct-
coupled class A amplifiers. Transistor Q4drives
emitter-follower Q5. The frequency-sensitive
feedback network from the collector of Q4 to the
emitter of Q3 provides RIAA equalization. Strap-
ping options allow +3 db of high-frequency com-
pensation. PHONO LEVEL control R18 controls
the output level from the preamplifier and allows
balancing the system for stereo operation. Photo-
conductive switch RV3 switches the output of the
preamplifier on and off.

Remotely controlled level control RV4 shunts the
signal path at the input to the power amplifier.
Potentiometer R35, in series with the lamp inthe
photoconductive level control, is a fine gain
adjustment. Class-A driver Q6 drives the class
AB output stage, transistors Q7 and Q8. Silicon
diodes CR1, CR2, and CR3 provide bias for Q7
and Q8. Four outputs are provided: direct, pro-
gram (controlled by RV5), and audition (controlled

Connection Diagram for 356R-1 in 212S-1 or 212M-1 Broadcast Consoles

by RV6). The cue output, controlled by RVS6, is
taken from the input to the power amplifier.

The photoconductive level control consists of a
photocell and a 6-volt lamp sealed in a can. The
resistance of the photocell, shunting the signal
path, decreases as the voltage applied tothe lamp
is increased. Each photoconductive switch con-
sists of a photocell and a 4-volt lamp sealed in a
can. The resistance of the photocell is approxi-
mately 13 megohms when the lamp is off and 380
ohms when the lamp is on.

4. MAINTENANCE
4.1 Troubleshoou'ng

When trouble is suspected in this card, replace
the card with a spare, if available, Ifthe replace-
ment card remedies the problem, visually inspect
the defective card for loose connections and signs
of component damage. If no faults are found,
extend the card on the card extender and check
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for the dc voltages and ac signal levels indicated 4.2  Spare Parts
on the schematic diagram.

Spare parts may be ordered from the following

Gimion address:
When making repairs, do not use a
soldering iron rated at more than 40 Collins Radio Company
watts. Do not jar the card to remove Service Parts Department
excess solder. Jarring the card may Dallas, Texas 75207

damage the lamp filaments in the photo-
conductive devices.
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356R-1 Microphone-Phonograph Preamplifier
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356R-1 Microphone-Phonograph Preamplifier, Front View
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5. PARTS LIST
MANUFACTURER'S | MFR COLLINS
SYMBOL 212 L0l 509 (0 PART NUMBER CODE | PART NUMBER
356R—-1 MICROPHONE PHOMOGRAPH T758-5486-001
PREAMPL IFIER
cl CAPACITORy FXDy ELECTROLYTIC CS138F685M 81349 184-6216~000
6.8 UFy, 20% TOLy, 35 VDCW
c2 SAME AS C1
c3 SAME AS C1
(o3 SAME AS C1
c5 CAPACITORy FXDy ALUMINUM C43T7ARH64 T3445 183-2355-110
64 UF, PLUS 50% MINUS 10%,
64 VDCMW
cé6 CAPACITOR, FXDy MICA CMOTF153403 81349 912-2741-000
0.015 UF, 5% TOL, 500 VDCW
c7 CAPACITORy FXDy MICA CMO6F332J03 81349 912~-3040-000
3300 UUF, 5% TOL, 500 VDCW
c8 CAPACITOR,s FXDs MICA CMO6F4T2403 81349 912-3052-000
4700 UUF, 5% TOL, 500 VDCW
c9 CAPACITOR, FXDy ELECTROLYTIC CS138F4T4M 81349 184-6195-000
0.47 UF, 20% TOL, 35 VDCW
clo SAME AS C1
cll SAME AS CS5
cl2 SAME AS CS5
cl13 SAME AS C1
CR1 SEMICONDUCTOR DEVICE, DIODE 1N270 07688 353-2018-000
CR2 SEMICONDUCTOR DEVICE, DIODE 1N914 07688 353-2906-000
CR3 SAME AS CR2
El INSULATOR, DISK T7720-4N 13103 352-9552-540
E2
THROUGH SAME AS El
ES
J1l JACK, TIP SKT103PC 98291 360-0172-000
WHITE
Ql TRANSISTOR 2N3565 07688 352-0638~010
Q2 TRANS ISTOR 2N3567 07688 352-0629-010
Q3 SAME AS Q1
Q4 SAME AS Q1
Qs SAME AS Q2
Q6 SAME AS Q2
Q7 SAME AS Q2
Q8 TRANSISTOR 2N3638 07688 352-0636-010
R1 RESISTORy, FXDy COMPOSITION RCOTGF5634 81349 745-0811-000
56K OHMS, 5% TOLy 174 WATT
R2 SAME AS R1
R3 RESISTORy FXDy FILM RN65C6190F 81349 T705-4635-000
619 OHMS, 1% TOLy 1/4 WATT
R4 RESISTORy FXDy COMPOSITION /1200 RCOTGF152Y 81349 7145~0754—-000
—erb@O-0HMS, 5% TOLs 1/4
WATT
RS SAME AS R1
R6 RESISTOR, FXDy, COMPOSITION /000 ﬁ( RCOTGF6834 81349 - 145~0814~000
S 0HMS, 5% TOLe 174 WATT
RT SAME-ASRE L ) W o, Ve J.
R8 RESISTOR,y FXD, CU"PU%ITIUN RCO7TGF4T4J 81349 745-0844-000
0.47 MEGOHM, 5% TOLy 1/4
WATT
R9 RESISTORy FXDy COMPOSITION RCOTGF4T2K 81349 T745-0773-000
4700 OHMS, 10% TOLe 1/4
WATT
R10 RESISTORy FXDy COMPOSITION RCOTGF104K 81349 T45-0821-000
100K OHMS, 10% TOL, 1/4
WATT
R11 RESISTORy FXDy COMPOSITION RCOTGF105K 81349 T745-0857-000
1 MEGOHM, 10% TOL, 1/4
WATT
R12 RESISTORy FXDy COMPOSITION RCOTGF824J 81349 745-0853-000
0.82 MEGOHM, 5% TOL, 1/4
WATT
R13 RESISTOR, FXDy COMPOSITION RCO7GF1524 81349 T745-0754-000




356R-1 Microphone-Phonograph Preamplifier

MANUFACTURER'S | MFR COLLINS

SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
1500 OHMS, 5% TOL, 1/4
WATT

R14 RESISTORy FXDy COMPOSITION RCOTGF1244 81349 745-0823-000
120K OHMS, 5% TOL, 1/4
WATT

R15 RESISTORy FXDy COMPOSITION RCOTGF3944 81349 T745-0841-000
0.39 MEGOHM, 5% TOL, 1/4
WATT

R16 RESISTORy FXDy COMPOSITION RCO7TGF272K 81349 745-0764-000
2700 OHMS, 10% TOL, 1/4
WATT

R17 SAME AS R10

R18 RESISTORs VAR T75PRS5K 80740 382-0004-270
5000 OHMS, 20% TOL, 3/4
WATT

R19 RESISTOR, FXDy FILM RN60D3163F 81349 705-6716~-000
316K OHMS, 1% TOL, 1/4
WATT

R20 RESISTORy FXDy FILM RN60OD1782F 81349 705-6656-000
17.8K OHMS, 1% TOL, 1/4
WATT

R21 RESISTORy FXDy COMPOSITION RCOTGF223K 81349 745-0797-000
22K OHMS, 10% TOL, 1/4
WATT

R22 SAME AS R10

R23 RESISTOR, FXDy COMPOSITION RCOTGF1234 81349 T45-0787-000
12K OHMS, 5% TOL, 174 WATT

R24 SAME AS Rl

R25 RESISTORy FXDy COMPOSITION RCO7GF6844J 81349 745-0850-000
0.68 MEGOHM, 5% TOL, 1/4
WATT

R26 RESISTOR, FXDy COMPOSITION RCO7GF222J 81349 745-0760-000
2200 OHMS, 5% TOL, 1/4
WATT

R27 RESISTORy FXDy COMPOSITION RCOTGF2734 81346 745-0799-000
27K OHMS, 5% TOL, 1/4 WATT

R28 RESISTORy FXDy COMPOSITION RCOTGF470K 81349 745~-0701-000
47 OHMS, 10% TOL, 1/4 WATT

R29 SAME AS R28

R30 RESISTOR, FXDy COMPOSEITION RC20GF472K 81349 745-1380-000
4700 OHMS, 10% TOL, 1/2
WATT

R31 RESISTOR, FXDy COMPOSEITION RC20GF103y 81349 T745-1393-000
10K OHMS,s S% TOL, 172 WATI

R32 SAME AS R31

R33 RESISTORy FXDy COMPOSITION RCOTGF122K 81349 745-0752-000
1200 JHMS, 10% TOL, 1/4
WATT

R34 RESISTORy FXDy COMPOSITION RC32GF101K 81349 745-3310-000
100 OHMS, 10% TOL,e 1 WATT

R35 RESISTOR,s VAR 75PR100 80740 382-0004-220
100 OHMS, 20% TOL, 3/4
WATT

R36 SAME AS R9

RV1 RESISTORy, VOLTAGE SENSITIVE PLSC1 33173 714-3218-010

RV2 SAME AS RVl

RV3 SAME AS RV1 -~ -

RV4 RESISTORy VOLTAGE SENSITIVE 76 -001 13499 7625’9(§:001

RVS SAME AS RV1

RVS SAME AS RV1 \

Tl TRANSFORMERy AF, INPUT 8V38752 GOTHA 667-0155-020
LEAD 1 TO 5 660 OHMS
IMPEDANCE, LEAD 2 T 5 400
OHMS IMPEDANCE, LEAD 2 TO
4 200 OHMS IMPEDANCE, LEAD
3 CENTER TAP, LEAD & TO 5
60 OHMS IMPEDANCE, LEAD 8
TO 7 2500 OHMS I.MPEDANCE

XQl SOCKET, TRANSISTOR 05-3307~51 91662 352~9903-000

/

/

/
\_714-p013-0l0




356R-1 Microphone-Phonograph Preamplifier

MAMARONECK,y N. Y.

) MANUFACTURER'S | MFR COLLINS

SRR BRI PART NUMBER CODE | PART NUMBER
3 CONTACTS

XQ2

THROUGH SAME AS XQ1

XQ8

XRV1 NOT USED

XRV2 NOT USED

XRV3 NOT USED

XRV4 SOCKETy, ELECTRON TUBE RA9AX 00656 220-1384-070
9 CONTACTS

MANUFACTURERS CODES
CODE MANUFACTURER

GOTHA GDTHAM AUDIO CORP.
NEW YORK, N Y.

00656 AEROVOX CORP .
NEW BEDFORD, MASS.

07688 MILITARY SPECIFICATIONS

13103 LANGDON MFG. CO.
MILITARY DIVISION
WICHITA, KANS.

13499 COLLINS RADIO CO.
CEDAR RAPIDS, IOWA

33173 TUBE DEPARTMENT GECO
OWENSBORO, KY.

T3445 AMPEREX ELECTRONIC CO.
DIVe. OF NDRTH AMERIZAN
PHILIPS CO., INC.
HICKSVILLEy N. Y.

80740 8ECKMAN INSTRUMENTS, INC.
FULLERTON, CALIF.

81349 MILITARY SPECIFICATIONS

91662 ELCO CORP.
WILLOW GRDVEs PA.

98291 SEALECTRO CDRP.
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). UNLESS OTHERWISE INDICATED:
ALL RESISTANCE VALUES ARE IN OHMS
ALL CAPACITANCE VALUES ARE IN MICROMICROFARADS

2. APPLY +4 YOLTS DC TO TURN SWITCH ON, APPLY O VOLT TO

TURN SWITEH OFF

3. RV}, RV2, RV3, RV5, RV6 TERMINAL ARRANGEMENT

PHOTOCONDUCTOR

TOP VIEW OF MOUNTING PAD
40.0\\3 <
SN Lavp

4. ( ) HEWLETT-PACKARD 412A DC VOLTAGE READINGS

[ JHEWLETT-PACKARD 400D READINGS. DB READINGS ARE
VOLTAGE READINGS WITH RESPECT TO 0.775 VRMS FOR
TEST CONDITIONS IN NOTE 7.

M~
5. SYMBOL O O INDICATES STRAPPING

a. LOW LEVEL STRAPPING
50 OHMS STRAP B TO 3 AND CTO 2
150 OHMS STRAP BTO 4 AND CTO 2
600 OHMS STRAP BTO 5 AND C TO |
b. HIGH LEVEL STRAPPING
BRIDGING (100K) B TO A AND C TOD
TERMINATING {600 OHMS) B TOA AND CTOD AND F TOE

6. EQUALIZATION STRAPPING

RIAA -STRAP K TO G
+3D8 HF - STRAP J TOH
-3D8 HF ~STRAP KTO G AND J TOH

7. TEST LEVEL CONDITIONS !

FREQUENCY 1000 CPS,ZERO VOLTS ON PIN Z,4VDC ON PINS
W,X AND V (ONE AT A TIME), PINS R AND S TERMINATED IN
600 OHMS, PIN P TERMINATED IN 2.6 K OHMS, CIRCUIT
STRAPPED AS SHOWN ON SCHEMATIC.RI8 ADJUSTED TO
PROVIDE 42 MV AT PIN | OF RvV3. DBM READINGS ARE DB
BELOW ONE MILLIWATT

8. THE PHONO INPUT IS UNBALANCED.

PIN D SHOULD BE CONNECTED TO

SIGNAL GROUND.

. STEREO TRACKING. ADJUST R35

WITH SIGNAL IN MIKE INPUT, WHEN
MIKE INPUTS TRACK | DB, ADJUST
RI8 (PHONO LEVEL) FOR PHONO

TRACKING

B502-037-4

Figure 4.

356R-1 Microphone-Phonograph

Preamplifier, Schematic Diagram
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356T-1

Preamplifier

unit instructions

Collins Radio Company | Dallas, Texas

©Collins Radio Company 1966
©Second Edition 1967

Second Printing June 1968

Printed in United States of America

1. GENERAL DESCRIPTION
L1 Purpose of Unit

The 356T-1 Preamplifier (figure 1) is a four-
stage high-fidelity audio preamplifier. It amplifies
signals from microphones to program bus level.
The unit is normally used in an audio console.

1.2 Unit Description

The 356T-1 consists of two input transformers, a
five-transistor amplifier with a level control, five
switches, and associated components on a plug-in,
etched circuit card. The unit has two remotely
switched inputs, three remotely switched outputs
and one direct output. Remotely controlled photo-
conductive devices accomplish switching and level
control.

2. UNIT CHARACTERISTICS
2.1 Physical Characteristics

Size:
4 by 6 by 1 inches

Weight:
7 ounces

Type of Construction:
Etched circuit card

Type of Mounting:
22-contact card receptacle
(CPN 372-7009-000)

523-0558093-102438
1 June 1968

2.2 Operating Characteristics

Ambient Service Conditions:
Temperature
0° to 50°C (32° to 122°F)

Relative Humidity
Up to 95%

B502-012-Pb
Figure 1.

356T-1 Preamplifier



356T-1 Preamplitier

Altitude
Up to 10,000 feet above msl

Type of Service:
Continuous

2.3 Electrical Characteristics

Power Requirements:
30 volts dc at 5 ma, 1 mv pp maximum
ripple
4 volts dc at 120 ma, regulated
6 volts dc at 60 ma, regulated

Input Impedance:
600/250/150/30 ohms, balanced (factory
strapped for 150 ohms)

Input Level:
-65 dbm nominal
-33 dbm, maximum

Output Impedance (Unbalanced):
Program and Audition
Greater than 10K

Direct
600 ohms, approximately

Cue
2200 ohms, approximately

Output Level:
Program and Audition (into 600-ohm load)
-45 dbm nominal
-10 dbm, maximum

Direct (into 600-ohm load)
+10 dbm

Cue (into 2600-ohm load)
12 mv

Frequency Response:
30 to 15,000 Hz, +1 db (referred to 1000 Hz)

Distortion:
0.5%, maximum

Noise:
Equivalent input noise -120 dbm

3. CIRCUIT DESCRIPTION

The 356T-1 (figure 3) consists of a five-transistor
amplifier, two input transformers, a photocon-
ductive level control, and five photoconductive
switches.

Input A or B may be applied to the base of tran-
sistor Q1 by applying 4 volts to photoconductive

switch RV1 or RV2. Transistor Ql is direct
coupled to transistor Q2. The output of Q2is con-
nected, through photoconductive level control RV3,
to the base of transistor Q3. Potentiometer R10,
in series with the lamp in the photoconductive level
control, is a fine gain control. Transistor Q3is a
class A driver for the output stage, transistors
Q4 and Q5. Silicon diodes CR1, CR2, and CR3
provide bias for transistors Q4 and Q5. There is
one direct (unswitched) output. Photoconductive
switches RV4 and RV5 control the program and
audition outputs. Photoconductive switch RV6 con-
trols the cue output from the second stage. Feed-
back from the second to the first stage decreases
distortion.

The photoconductive level control consists of a
photocell and a 6-volt lamp sealed in a can. The
resistance of the photocell, shunting the signal
path, decreases as the voltage applied tothe lamp
is increased. Each photoconductive switch con-
sists of a photocell and a 4-volt lamp sealed in a
can. The resistance of the photocell is approxi-
mately 13 megohms when the lamp is off and 380
ohms when the lamp is on.

4. MAINTENANCE
4.1 Troubleshooting

When trouble is suspected in the 356T-1, replace
the card with a spare, if available. Ifthe replace-
ment card remedies the problem, visually inspect
the defective card for loose connections and signs
of component damage. If no faults are found,
extend the card on the card extender and check for
the dc voltages and ac signal levels indicated on
the schematic diagram.

Caution

When making repairs, do not use a
soldering iron rated at more than 40
watts. Do not jar the card to remove
excess solder. Jarring the card may
damage the lamp filaments in the photo-
conductive devices.

4.2 Spare Parts

Spare parts may be ordered from the following
address:

Collins Radio Company
Service Parts, 412-024
1225 North Alma Road
Richardson, Texas 75080
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Figure 2. 356T-1 Preamplifier, Front View



3567-1 Preamplifier

S. PARTS LIST

2200 OHMS, 5% TOL, 1/4

MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
356T-1 PREAMPLIFIER 522-3885-001

Cl CAPACITORy FXDe ALUMINUM C426ARF25 73445 183-2354~-180
25 UF, PLUS 50% MINUS 10%,
25 VDIHW

c2 CAPACITOR, FXDy, ALUMINUM C426ARF10 73445 183-2354~-170
10 UF, PLUS 50% MINUS 10%,
25 VDCHW

c3 SAME AS C1

ca4 SAME AS C1

cS CAPACITORy FXDe ALUMINUM C43T7TARH64 73445 183-2355-110
64 UF, PLUS 50% MINUS 10%,
64 VDCW

Cé6 SAME AS CS

c7 CAPACITORy FXDe MICA CMO5F101403 81349 912~-2816~060
100 UUFy, 5% TOL, 500 VDCW

CR1 SEMICONDUCTOR DEVICE, DIODE 1N914 07688 353-2906-000

CR2 SAME AS CR1

CR3 SAME AS CR1

El INSULATOR, DISK 7720~-4N 13103 352-9552-540

E2 SAME AS E1

E3 NOT USED

E4 SAME AS E1l

ES SAME AS E1

E6 SAME AS E1l

J1 JACK, TIP SKT103PC 98291 360~-0172-000
WHITE

J2 SAME AS J1

J3 SAME AS J1

Ql TRANSISTOR 2N3565 07688 352~-0638-010

Q2 SAME AS Q1

Q3 TRANSISTOR 2N3567 07688 352-0629-010

Q4 SAME AS Q3

Qs TRANSISTOR 2N3638 07688 352-0636-010

R1 RESISTORy FXDs COMPOSITION RCOTGFS6 3K 81349 745-0812-000
56K OHMS, 10% TOL, 1/4
WATT

R2 RESISTOR, FXD, COMPOSITION RCOTGF102K 81349 T45-0749-000
1K OHMS, 10% TOL, 174 WATT

R3 RESISTORy FX0y COMPOSITION RCOTGF683K 81349 T745-0815~-000
68K OHMS, 10% TOL, 1/74
WATT

R4 RESISTORy FXDe COMPOSETION RCOTGF124K 81349 T745-0824-000
120K DOHMS: 10% TOL, 1/4
WATT

RS RESISTOR, FXD, COMPOSITION RCOTGF104K 81349 745-0821-000
100K DHMS, 10% TOLs 1/4
WATT

R6 RESISTOR, FXDy, COMPOSITION RCOTGF47 2K 81349 745-0773-000
4700 DHMS, 10% TOL, 1/4
WATT

R7 RESISTOR,y FXDy COMPOSITION RCOTGF153K 81349 T45-0791-000
15K OHMS, 10% TOL, 1/4
WATT

R8 SAME AS R7

R9 RESISTORy FXDy COMPOSITION RCO7TGF123J 81349 745-0787—-000
12K OHMS, 5% TOL, 174 WATT

R10 RESISTOR, VAR T75PR100 80740 382-0004-220
100 OHMS, 20% TOL, 3/4
WATT

R11 RESISTOR, FXDy COMPOSITION RC32GF101K 81349 745-3310-000
100 OHMS, 10% TOL, 1 WATT

R12 RESISTORy FXDy COMPOSITION RCOTGF684J 81349 T745-0850-000
680K DOHMS, 5% TOL, 1/4
WATT

R13 SAME AS R1

R14 RESISTORy FXDy COMPOSITION RCOTGF222J 81349 745-0760~-000




366T-1 Preamplifier

2

[Q

MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
R15 RESISTOR, FXD, COMPOSITION RCOTGF273K 81349 745-0800~-000
27K OHMS, 10% TOL, 1/4
WATT
R16 RESISTOR, FXD, COMPOSITION RCOTGF470K 81349 745-0701-000
47 OHMS, 10% TOL, 1/4 WATT
R17 SAME AS R16
R18 RESISTOR, FXDs COMPOSITION RCOTGF103K 81349 745-0785-000
10K OHMS, 10% TOL, 1/4
WATT
R19 SAME AS R18
R20 SAME AS R1
R21 SAME AS R18
RV1 RESISTOR, VOLTAGE SENSITIVE PL5C1 33173 T14~-3218-010
RV2 SAME AS RvV1
RV3 RESISTOR, VOLTAGE SENSITIVE A 5429018001 13499 — 64— TB=00
RV4 SAME AS RvV1
RVS SAME AS RV1 714 -001 3- 2/
RV6 SAME AS RV1
Tl TRANSFORMER, AF, INPUT Bv35752 GOTHA 667-0155-010
LEAD BLACK TU RED 660 OHMS
IMPEDANCE, LEAD GREEN TO
RED 400 OHMS IMPEDANCE,
LEAD GREEN TO BLUE 200
OHMS IMPEDANCE, LEAD WHITE
CENTER TAP, LEAD BLUE TO
RED 60 DHMS IMPEDANIE,
LEAD YELLOW TO BLUE 2500
0OHMS IMPEDANCE
T2 SAME AS T1
781 TERMINAL BOARD 764-7361-001
XQ1l SOCKET, TRANSISTOR 05-3307-51 91662 352-9903-000
xQ2
THROUGH SAME AS XQl
X5
XRV1 NOT USED
XRVv2 NOT USED
XRV3 SOCKET, ELECTRON TUBE RA9AX 00656 220—-1384~-070
MANUFACTURERS CODES
CODE MANUFACTURER
GOTHA GOTHAM AUDIO CORP.
NEW YORK, N. Y.
00656 AEROVOX CORP .
NEW BEDFORD, MASS.
07688 MILITARY SPECIFICATIONS
13103 LANGDON MFG. CO. MILITARY
DIVISION, WICHITA, XANS.
13499 COLL INS RADIO CO.
CEDAR RAPIDS, IOWA
33173 TUBE DEPARTMENT GECO
OWENS30R0, KY.
73445 AMPEREX ELECTRONIC CO.
DIVISION OF NORTH AMERICAN
PHILIPS CO., INC.
HICKSVILLE, N. Y.
80740 BECKMAN INSTRUMENTS, INC.
FULLERTON, CALIF.
81349 MILITARY SPECIFICATIONS
91662 ELCO CDRP.
WILLOW GRDOVE, PA.
98291 SEALECTRO CORP.

MAMARDONECK, N. Y.

5/6



'World Radio Histor




R8
NOTES: ) 15K
I. UNLESS OTHERWISE INDICATED: AAA ~ 5
ALL RESISTANCE VALUES ARE IN OHMS tl_ ]
ALL CAPACITANCE VALUES ARE IN MICROFARADS cs S |
2. APPLY +4 VOLTS DC TO TURN SWITCH ON, APPLY OVOLT - 1 I
TO TURN SWITCH OFF Q4 J3[s)
3.RVI, RV2, RV4, RV5, AND RV6 TERMINAL ARRANGEMENT = 2N3567 \/ |
PHOTOCONDUCTOR I N
7
KEY I
cs |
400' 203 TOP VIEW $ R7 R2 $ 64 Rv4 :'\’c;g |
A $ 15K 680K o ¢ 2/ 0\ R >
SN Lawe 92 (-20) N |
R9 3 4 I
4. INPUT IMPEDANCE BETWEEN BLK AND RED IS 600 OHMS, 2K RN
BETWEEN GRN AND RED IS 250 OHMS, BETWEEN GRN AND 7
BLU IS 150 OHMS, AND BETWEEN BLU AND RED IS 30 OHMS. |
5. 1} HEWLETT-PACKARD 412A DC VOLTAGE READINGS s
[ JHEWLETT-PACKARD 400D INDICATION,AS READ 2N3638 |
ON THE DB SCALE c3 |
6. SYMBOL [ 1 INDICATES STRAPPING { .2 |
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| RS :ng |
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Figure 3.

3567-1 Preamplifier

+30VDC INPUT

DIRECT OUTPUT
ouTPUT
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(NOTE 2)
OUTPUT

AUDITION
CONTROL
(NOTE 2)
POWER SUPPLY COMMON

LAMP SUPPLY COMMON

LEVEL CONTROL {0-6VDC}
OUTPUT

CUE
CONTROL
{NOTE 2)

764 7362 000 C
8502 004 4

356T-1 Preamplifier,

Schematic Diagram
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306U-1

Broadcast Audio Preamplifier

unit instructions

Collins Radio Company | Dallas, Texas

©Col/iins Radio Company 1967
Second Printing February 1968
Printed in United States of America

1. GENERAL DESCRIPTION
L.1 Purpose of Unit

The 356U-1 Broadcast Audio Preamplifier (fig-
ure 1) amplifies audio signals from two separate
high- or low-level input devices. Remote switching
is provided for the two inputs and three outputs.
One direct output is also available. The unit is
normally used for broadcast audio control.

1.2 Unit Description

The 356U-1 consists of two input transformers,
nine transistors, and related circuit elements
mounted on a plug-in type etched circuit card.
Six remotely operated photoconductive devices
control level and perform the switching. Strapping
options permit input ifnpedance selection. As
delivered, the card is strapped for 150-chms
inputs.

2. UNIT CHARACTERISTICS

2.1 Physical Characteristics

Size:
4-7/16 by 6-3/8 by 1-1/16 inches

Weight:
1 pound

Type of Construction:
Etched circuit card

523-0559550-101438
1 February 1968

Type of Mounting:
22 contact card connector
(CPN 372-7009-000)

2.2 Operating Characteristics

Ambient Service Conditions:
Temperature
0° to 50°C (32° to 122°F)

VDEL>»>IMDTU

—HC oOTO

B502-301-Pb
Figure 1. 356U-1 Broadcast Audio Preamplifier



356U-1 Broadcast Audio Preamplifier

Relative Humidity
Up to 95%

Altitude
Up to 10,000 feet above msl

Type of Service:
Continuous

2.3 Electrical Characteristics

Power Requirements:
+30 volts dc¢ at 15 ma, 1 mv maximum ripple
+6 volts dc at 60 ma, regulated
+4 volts dc at 120 ma, regulated

Frequency Response:
1.0 db, 30 Hz to 15,000 Hz with 1000 Hz as
reference level

Total Harmonic Distortion:
0.5%, maximum at rated output

Noise:
Equivalent Input Noise
=120 dbm at maximum gain

Signal-to-Noise Ratio (1000-Hz Signal/
Wideband Noise Level at Bus Output)
Minimum 60 db for -60-dbm input signal

Input Impedance:
Microphone input impedance available
through strapping options are 600, 250,
150, and 30 ohms. When strapped for high-
level input, the input impedance is 600 ohms
(terminated) or 100 kilohms (bridging).

Input Level:
-65 dbm nominal
-30 dbm, maximum
High level, +10 dbm, maximum

Output Impedance:
Program, Audition, and Cue outputs, greater
than 10 kilohms, unbalanced
Direct output 600 ohms, unbalanced

Output Levels:
Program and Audition (into 600 ohms)
-10 dbm, maximum
Cue (into 600 ohms) -40-dbm, -65-dbm
microphone input
Direct (into 10 kilohms) 5 volts peak-to-peak,
maximum

2.4 Strapping Options

Refer to the schematic diagram, figure 3, for
strapping connections.

3. CIRCUIT DESCRIPTION

The 356U-1 (figure 3) consists of a two-stage
preamplifier with two transformer coupled inputs,
and an output amplifier network. Remotely oper-
ated photoconductive switches select one or both
inputs and one or all of three outputs. A similar
remotely operated photoconductive attenuator
controls the output level.

Transformers T1 and T2 match the impedance of
the input signal sources to the input impedance of
Q1. Photoconductive switch RV1 switches input A
on or off. Input B, with photoconductive switch
RV2, is identical to input A. Transistor Qldrives
emitter follower Q2. Potentiometer R17 adjusts
the drive applied to Q3 and allows balancing the
system for stereo operation. Transistor Q3 and
emitter follower Q4 provide an additional amplifi-
cation stage. Photoconductive level control RV3,
between Q4 and the first output amplifier, Q6
controls the output level of the card. Potentiometer
R24, in series withthe lamp in the photoconductive
level control, is a fine gainadjustment. Transistor
Q7 drives the complementary symmetrical output
stage Q8 and Q9. Resistor R35 provides 100 percent
dc feed back. Diodes CR1, CR2, and CR3 establish
bias for the final output stage.

Capacitor coupled output channels 1 (PROGRAM)
and 2 (AUDITION) are switched on and off by
photoconductive switches RV5 and RV6, respec-
tively. A direct output, available at pin Y, is
taken from the output of the symmetrical power
amplifier. The cue output is taken from tran-
sistor Q4, prior to the level control. Isolation
for the cue output is provided by Q4, and on/off
switching of the cue is accomplished by photo-
conductive switch RV4.

The photoconductive level control consists of a
photocell anda 100,000-hour 6-volt lamp contained
in a plug-in type epoxy filled can. The resistance
of the photocell, shunting the signal path, decreases
as the voltage applied to the lamp increases.

Each photoconductive switch is housed ina sealed
container and contains a 4-volt lamp to activate
the photocell., The resistance of the photocell is
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approximately 13 megohms when the lamp is off,
and 380 ohms when the lamp is on.

Caution

When making repairs, do not use a sol-
4. MAINTENANCE dering iron rated at more than 40 watts.
Do not jar the card to remove excess
solder. Jarring may damage the lamp

4.1 Troubleshooting filaments in the photoconductive devices.

When trouble is suspected in the 356U-1, replace
the circuit card with a spare. If the replacement
card remedies the problem, visually inspect the
defective card for loose connections, cracks in
the circuit foil, or component damage. If no

4.2 Spare Parts

Spare parts may be ordered from the following

faults are apparent, reinsert the card into its O

former position, using a card extender, and check Collins Radio Company
for the presence of dc voltages and ac signal Service Parts, 412-024
levels indicated on the schematic diagram. 1225 North Alma Road

Richardson, Texas 75080
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5. PARTS LIST

330K JHMS, 5% TOL, 172
WATT

MANUFACTURER'S | MFR COLLINS
2k 1008 RES PART NUMBER CODE | PART NUMBER
356U-1 BROADCAST AUDIO T772~-5273-001
PREAMPLIFIER

Cl CAPACITORs FXDy, ELECTROLYTIC CS13BF685M 81349 184-6216-000
6.8 UF, 20% TOL, 35 VDCW

c2 CAPACITOR, FXDy ELECTROLYTIC C426ARGS0O 73445 183-2354-240
50 UF, PLUS 50% MINUS 10,
40 VDCW

3 SAME AS C1

cé4 CAPACITOR, FXDy ELECTROLYTIC 151D115X9020uW2 56289 184-8363-000
lel UF, 10% TOL, 20 VDCW

cs SAME AS C2

Ccé SAME AS C1

7 SAME AS C1

ca SAME AS C1

c9 CAPAC!TDR' FXDy ELECTROLYTIC C437ARE250 73445 183-2355-060
250 UF, PLUS 50% MINUS
10%, 16 VDCW

Clo SAME AS C2

Ccll CAPACITORy FXDy ELECTROLYTIC C437TARG400 73445 183-2355-160
400 UUF, PLUS 502 MINUS
108, 40 VDCW

Ccl2 CAPACITOR, FXDy ELECTROLYTIC CS138B1l57TM 81349 184-6136-000
150 UF, 20% TOLs, 6 VDCW

c13 SAME AS C12

Clse SAME AS Cl12

CR1 SEMICONDUCTOR DEVICE, DIODE 1IN914 07688 353-2906-000

CR2 SAME AS CR1

CR3 SAME AS CR1

Jl JACK, TIP SKT-103-PC 98291 360-0172-000
WHITE

MP1 INSULATOR, DISK T7720-4N 13103 352-9552-540
MOLDED PLASTIC

MP2 SAME AS MP1

MP3 NOT USED

MP4 SAME AS MP1

MPS SAME AS MP1

MP6 SAME AS MP1

Ql TRANSISTOR 2N3565 07688 352-0638-010

Q2 SAME AS Q1

Q3 SAME AS Q1

Q4 TRANSISTOR 2N3S567 07688 352-0629-010

Qs SAME AS Q4

Q6 TRANSISTOR 2N3645 07263 352-0732-020

a7 SAME AS Q4

Q8 SAME AS Q4

Q9 SAME AS Q6

R1 RESISTOR, FXDy COMPOSETION RC20GF563y 81349 T745-1425-000
56K OHMS, 5% TOL, 1/72 WATT

R2 RESISTOR, FXDy COMPOSITION RC20GF621J 81349 745-1343-000
620 OHMS, 5% TOL, 1/2 WATT

R3 SAME AS R1

R4 SAME AS R1

RS SAME AS R1

R& SAME AS R2

R7 SAME AS R1

R8 RESISTORy FXDy, COMPOSITION RC20GF335K 81349 745-1499-000
3.3 MEGOHMS, 10% TOL, 1/2
WATT

R9 RESISTORys FXD, COMPOSITION RC20GF6844 81349 745-1470-000
680K OHMS, 5% TOL, 1/2
WATT

R10 RESISTOR, FXDy COMPOSITION RC20GF1824 81349 T745~-1362-000
1800 JHMS, 5% TOL, 1/2
WATT

R11 RESISTORy, FXDy COMPOSITION RC20GF3344y 81349 745-1456-000
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MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
R12 RESISTOR, FXD, COMPOSITION RC20GF122J 21349 | 745-1355-000
1200 OHMS, 5% TOL, 1/2
WATT
R13 RESISTOR, FXD, COMPOSITION RC20GF1834 81349 | 745-1404-000
18K OHMS, 5% TOL, 1/2 WATT
R14 RESISTOR, FXO, COMPOSETION RC20GF3324 81349 | 745-1372-000
3300 OHMS, 5% TOL, 1/2
WATT
R15 RESISTORs FXD, COMPOSITION RC20GF153J 81349 | 745-1400-000
15K OHMS, ST TOL, 1/2 WATT
R16 RESISTOR, FXD, COMPOSITION RC20GF123J 81349 | 745-1397-000
12K OHMS, 5% TOL, 1/2 WATT
R17 RESISTOR, VAR, NON WIRE-WND 75PR20K 80740 | 382-0004-290
20K OHMS, 20% TOL, 3/4
WATT
R18 RESISTOR, FXD, COMPOSITION RC20GF124J 81349 | 745-1439-000
120K OHMS, 5% TOL, 1/2
WATT
R19 SAME AS R1l6
R20 SAME AS R18
R21 RESISTOR, FXD, COMPOSITION RC20GF393J 81349 | 745-1418-000
39K OHMS, 5% TOL, 1/2 WATT
R22 RESISTOR, FXD, COMPOSITION RC20GF103J 81349 | 745-1393-000
10K OHMS, 5% TOL, 1/2 WATT
R23 SAME AS R21
R24 RESISTOR, VAR, NON WIRE-WND 75PR100 80740 | 382-0004-220
100 OHMS, 30% TOL, 3/4
WATT
R25 RESISTOR, FXDs COMPOSITION RC20GF101J 81349 | 745-1309-000
100 OHMS, 5% TOL, 1/2 WATT
R26 RESISTOR, FXD, COMPOSITION RC20GF7534 81349 | 745-1431-000
75K OHMS, 5% TOL, 1/2 WATT
R27 SAME AS R21
R28 SAME AS R16
R29 RESISTOR, FXD, COMPOSITION RC20GF2724 81349 | 745-1369-000
2700 OHMS, 5% TOL, 1/2
WATT
R30 RESISTOR, FXDs COMPOSITION RC20GF470J 81349 | 745-1295-000
47 OHMS, 5% TOL, 1/2 WATT
R31 RESISTOR, FXD, COMPOSITION RC20GF273J 81349 | 745-1411-000
27K OHMS, ST TOL, 1/2 WATT
R32 RESISTOR, FXD, COMPOSITION RC20GF471J 81349 | 745-1337-000
470 OHMS, 5% TOL, 172 WATT
R33 SAME AS R30
R34 SAME AS R30
R3S SAME AS R31
R36 SAME AS R25
R37 SAME AS R31
R38 SAME AS R29
R39 SAME AS R29
R40 RESISTOR, FXD, FILM RN60D1002F 81349 | 705-6644-000
10K OHMS, 1% TOL, 1/4 WATT
R41 SAME AS R40
R42 SAME AS R18
R43 RESISTOR, FXD, COMPOSITION RC20GF154J 81349 | 745-1442-000
150K OHMS, 5% TOL, 1/2
WATT
R&4 RESISTOR, FXD, COMPOSITION RC20GF100J 81349 | 745-1267-000
10 OHMS, 5% TOL, 1/2 WATT
R4S SAME AS R44
R46 SAME AS R44
R47 SAME AS R44 |
R48 SAME AS R44
RV1 PHOTOCONDUCTIVE SWITCH Y-1317 33173 | 714-3218-010 |
RV2 SAME AS RV1
RV3 PHOTOCONDUCT IVE LEVEL v |
CONTROL
RV4 SAME AS RV1 7/4 0017%-0y
RVS SAME AS RV1
7
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MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
RV6 SAME AS RV1
Tl TRANSFORMER, AUDIO FREQUENCY JB=-204 80223 667-0174-010
30-15,000 HZ FREQ RE SPONSE
0.50 DB TOL
T2 SAME AS T
XQl SOCKETs TRANSISTOR 05-3307-51 91662 352-9903-000
XQ2
THROUGH SAME AS XQ1
XQ9
XRV1 NOT USED
XRv2 NOT USED
XRV3 SOCKET, ELECTRON TUBE RA9AX 00656 220-1384~-070
9 PIN SOCKET
MANUFACTURERS CODES
CODE MANUFACTURER
00656 AEROVOX CORP,
740 BELLEVILLE AVE,
NEW BEDFORD, MASS,
07263 FAIRCHILD CAMERA AND INSTRUMENT CORP,
SEMICONDUCTOR DIVISION
313 FRONTAGE RD,
MOUNTAIN VIEW, CALIF,
07638 JOINT ELECTRON DEVICE
ENGINEERING COUNCIL
WASHINGTON, D.C.
13103 THERMALLOY CO,
8717 DIPLOMACY ROW
DALLAS, TEX, 75247
33173 GENERAL ELECTRIC co,
TUBE DEPT,
316 EAST 9TH ST.
OWENSBORO, KY, 42301
56289 SPRAGUE ELECTRIC co,
NORTH ADAMS, MASS.
73445 AMPEREX ELECTRONIC co,
DIV, OF NORTH AMERICAN
PHILIPS CO, INC,
HICKSVIIJ..E, N.Y,
80223 UNITED TRANSFORMER co,
150 VARICK ST,
NEW YORK, N. Y.
80740 BECKMAN INSTRUMENTS INC,
2500 HARBOR BLVD,
FULLERTON, CALIF, 92634
81349 MILITARY SPECIFICATIONS
91662 ELCO CORP,
WILLOW GROVE, PA,
98291 SEALECTRO COPP,
225 HOYT
MAMARONECK, N, Y. 10544
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Figure 4. 356U-1 Broadcast Audio
Preamplifier, Schematic Diagram
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3o6U-1

Broadcast Audio Preamplifier

unit instructions

Collins Radio Company | Dallas, Texas

©Collins Radio Company 1967

Printed in United States of America

1. GENERAL DESCRIPTION
L1 Purpose of Unit

The 356U-1 Broadcast Audio Preamplifier (fig-
ure 1) amplifies audio signals from two separate
high- or low-level input devices. Remote switching
is provided for the two inputs and three outputs.
One direct output is also available. The unit is
normally used for broadcast audio control.

1.2 Unit Description

The 356U-1 consists of two input transformers,
nine transistors, and related circuit elements
mounted on a plug-in type etched circuit card.
Six remotely operated photoconductive devices
control level and perform the switching. Strapping
options permit input impedance selection. As
delivered, the card is strapped for 150-ochms
inputs.

2. UNIT CHARACTERISTICS

2.1 Physical Characteristics

Size:
4-7/16 by 6-3/8 by 1-1/16 inches

Weight:
1 pound

Type of Construction:
Etched circuit card

523-0559550001438
August 1. 1967

Type of Mounting:
22 contact card connector
(CPN 372-7009-000)

2.2 Operating Characteristics

Ambient Service Conditions:
Temperature
0° to 50°C (32° to 122°F)

TTDE»>MO O

—HC oI

B502-301-Pb

Figure 1.

356U-1 Broadcast Audio Preamplifier
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Relative Humidity
Up to 95%

Altitude
Up to 10,000 feet above msl

Type of Service:
Continuous

2.3 Electrical Characteristics

Power Requirements:
+30 volts dc at 15 ma, 1 mv maximum ripple
+6 volts dc at 60 ma, regulated
+4 volts dc at 120 ma, regulated

Frequency Response:
+1.0 db, 30 Hz to 15,000 Hz with 1000 Hz as
reference level

Total Harmonic Distortion:
0.5%, maximum at rated output

Noise:
Equivalent Input Noise
-120 dbm at maximum gain

Signal-to-Noise Ratio (1000-Hz Signal/
Wideband Noise Level at Bus Output)
Minimum 60 db for -60-dbm input signal

Input Impedance:
Microphone input impedance available
through strapping options are 600, 250,
150, and 30 ohms. When strapped for high-
level input, the input impedance is 600 chms
(terminated) or 100 kilohms (bridging).

Input Level:
-65 dbm nominal
-30 dbm, maximum
High level, +10 dbm, maximum

Output Impedance:
Program, Audition, and Cue outputs, greater
than 10 kilohms, unbalanced
Direct output 600 chms, unbalanced

Output Levels:
Program and Audition (into 600 ohms)
-10 dbm, maximum
Cue (into 600 ohms) -40-dbm, -65-dbm
microphone input
Direct(into 10 kilohms) 5 volts peak-to-peak,
maximum

2.4 Strapping Options

Refer to the schematic diagram, figure 3, for
strapping connections.

3. CIRCUIT DESCRIPTION

The 356U-1 (figure 3) consists of a two-stage
preamplifier with two transformer coupled inputs,
and an output amplifier network. Remotely oper-
ated photoconductive switches select one or both
inputs and one or all of three outputs. A similar
remotely operated photoconductive attenuator
controls the output level.

Transformers T1 and T2 match the impedance of
the input signal sources to the input impedance of
Q1. Photoconductive switch RV1 switches input A
on or off, Input B, with photoconductive switch
RV2, is identical to input A. Transistor Ql drives
emitter follower Q2. Potentiometer R17 adjusts
the drive applied to Q3 and allows balancing the
system for stereo operation. Transistor Q3 and
emitter follower Q4 provide anadditional amplifi-
cation stage. Photoconductive level control RV3,
between Q4 and the first output amplifier, Q6
controls the output level of the card. Potentiometer
R24, in series withthe lamp in the photoconductive
level control, is afine gain adjustment. Transistor
Q7 drives the complementary symmetrical output
stage Q8 and Q9. Resistor R35 provides 100 percent
dc feed back. Diodes CR1, CR2, and CR3 establish
bias for the final output stage.

Capacitor coupled output channels 1 (PROGRAM)
and 2 (AUDITION) are switched on and off by
photoconductive switches RV5 and RV6, respec-
tively. A direct output, available at pin Y, is
taken from the output of the symmetrical power
amplifier. The cue output is taken from tran-
sistor Q4, prior to the level control. Isolation
for the cue output is provided by Q4, and on/off
switching of the cue is accomplished by photo-
conductive switch RV4,

The photoconductive level control consists of a
photocell anda 100,000-hour 6-volt lamp contained
in a plug-in type epoxy filled can. The resistance
of the photocell, shunting the signal path, decreases
as the voltage applied to the lamp increases.

Each photoconductive switch is housed inasealed
container and contains a 4-volt lamp to activate
the photocell. The resistance of the photocell is



approximately 13 megohms when the lamp is off,
and 380 ohms when the lamp is on.

4, MAINTENANCE
4.1 Troubleshooting

When trouble is suspected in the 356U-1, replace
the circuit card with a spare, If the replacement
card remedies the problem, visually inspect the
defective card for loose connections, cracks in
the circuit foil, or component damage. If no
faults are apparent, reinsert the card into its
former position, using a card extender, and check
for the presence of dc voltages and ac signal
levels indicated on the schematic diagram.

356U-1 Broadcast Audio Preamplifier

Caution

When making repairs, do not use a sol-
dering iron rated at more than 40 watts.
Do not jar the card to remove excess
solder. Jarring may damage the lamp
filaments in the photoconductive devices.

4.2 Spare Parts

Spare parts may be ordered from the following
address:

Collins Radio Company
Service Parts Department
Dallas, Texas 75207
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5. PARTS LIST

330K JHMS, 53 TOL, 1/2
WATT

MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
356U-1 BROADCAST AUDIO T772-5273-001
PREAMPLIFIER

Cl CAPACITOR, FXD, ELECTROLYTIC CS13BF685M 81349 184-6216-000
6.8 UF, 20% TOL, 35 VDCW

c2 CAPACITOR, FXDy, ELECTROLYTIC C426ARGS50 T3445 183-2354-240
50 UF, PLUS 50% MINUS 10),
40 VDCW

Cc3 SAME AS C1

C4 CAPACITOR, FXDy ELECTROLYTIC 151D115X9020W2 56289 184-8363-000
l1 UF, 10% TOL, 20 VDCW

cS5 SAME AS C2

Ccé SAME AS C1

c7 SAME AS C1

cs8 SAME AS C1

c9 CAPACITOR, FXDy ELECTROLYTIC C437ARE250 73445 183-2355-060
250 UF, PLUS 50% MINUS
10, 16 VDCW

clo0 SAME AS C2

Cl1 CAPACITORy FXDy ELECTROLYTIC C437ARG400 T3445 183-2355-160
400 UUF, PLUS 50% MEINUS
10, 40 VDCW

Cl2 CAPACITORy FXDy ELECTROLYTIC CS138B157M 81349 184-6136-000
150 UF, 20% TOL, 6 VDCwW

Cl13 SAME AS C12

Cl4 SAME AS C12

CR1 SEMICONDUCTOR DEVICE, DIODE 1N914 07688 353-2906-000

CR2 SAME AS CR1

CR3 SAME AS CR1

J1l JACK, TIP SKT-103-PC 98291 360-0172-000
WHITE

MP1 INSULATOR, DISK T7720-4N 13103 352-9552-540
MOLDED PLASTIC

MP2 SAME AS MP1

MP3 NOT USED

MP4 SAME AS MP1

MP5 SAME AS MP1

MP6 SAME AS MP1

Ql TRANSISTOR 2N3565 07688 352-0638-010

Q2 SAME AS Q1

Q3 SAME AS Q1

Q4 TRANSISTOR 2N3567 07688 352-0629-010

Q5 SAME AS Q4

Q6 TRANSISTOR 2N3645 07263 352-0732-020

Q7 SAME AS Q4

Q8 SAME AS Q4

Q9 SAME AS Q6

R1 RESISTOR, FXD, COMPOSITION RC20GF563y 81349 T745-1425-000
56K OHMS, 5% TOL, 1/2 WATT

R2 RESISTOR, FXD, COMPOSITION RC20GF621J 81349 T745-1343-000
620 OHMS, 5% TOL, 1/2 WATT

R3 SAME AS R1

R4 SAME AS R1

RS SAME AS R1

R6 SAME AS R2

R7 SAME AS R1

R8 RESISTOR, FXD, COMPOSITION RC20GF335K 81349 745-1499-000
3.3 MEGOHMS, 10% TOL, 1/2
WATT

R9 RESISTOR, FXD, COMPOSITION RC20GF684J 81349 T745-1470-000
680K OHMS, 5% TOL, 1/2
WATT

R10 RESISTORy FXDy COMPOSITION RC20GF182J 81349 T745-1362-000
1800 JHMS, 5% TOL, 1/2
WATT

R11 RESISTOR, FXD, COMPOSITION RC20GF334J 81349 T745-1456-000
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MANUFACTURER'S | MFR COLLINS

SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER

R12 RESISTORs FXDy COMPOSITION RC20GFl122J B1349 T745-1355-000
1200 OHMS, 5T TOL, 1/2
WATT

R13 RESISTOR, FXDy COMPOSITION RC20GF1834y 81349 T745-1404~-000
18K OHMS, 5T TOL, 1/2 WATT

Rl4 RESISTOR, FXDy COMPOSITION RC20GF332J 81349 T745-1372-000
3300 OHMS, 5T TOL,y 1/2
WATT

R1S RESISTORs FXDy COMPOSITION RC20GF1534 81349 745-1400-000
15K OHMS, 5% TOLe 172 WATT

R16 RESISTOR,y, FXDe COMPOSITION RC20GF123y 81349 T745-1397-000
12K OHMS, 5% TOL, 1/2 WATT

R17 RESISTOR, VARy NON WIRE-=WND T5PR20K 80740 382-0004-290
20K OHMS, 20% TOL, 3/4
WATT

R18 RESISTOR, FXDy, COMPOSITION RC20GFl124J 81349 745~-1439-000
120K OHMS, 5% TOL, 1/2
WATT

R19 SAME AS R1l6

R20D SAME AS R18

R21 RESISTORy FXDe COMPOSITION RC20GF393y 81349 745-1418-000
39K OHMS, 5% TOL, 172 WATT

R22 RESISTORy FXDy COMPOSITION RC20GF1034 81349 T745-1393-000
10K OHMS, 5% TOL, 172 WATT

R23 SAME AS R21

R24 RESISTOR, VAR, NON WIRE~WND T75PR100 80740 382-0004-220
100 OHMS, 30% TOL, 3/4
WATT

R25 RESISTOR, FXDy COMPOSITION RC20GF101J 81349 T745-1309-000
100 OHMS, 5% TOLs 172 WATT

R26 RESISTOR, FXDy COMPOSITION RC20GF7534 81349 T745-1431-000
75K OHMS, 5% TOL, 172 WATT

R27 SAME AS R21

R28 SAME AS R16

R29 RESISTOR, FXDy COMPOSITION RC20GF272J 81349 745-1369-000
2700 OHMS, ST TOL, 1/2
WATT

R30 RESISTORy FXDy COMPOSITION RC20GF4704 81349 T745-1295~-000
47 OHMS, 5% TOL, 1/2 WATT

R31 RESISTORy FXDy COMPOSITION RC20GF2734 81349 745-1411-000
27K OHMS, 5% TOL, 172 WATT

R32 RESISTORy FXDs COMPOSITION RC20GF4714 81349 T745-1337-000
470 OHMS, 5% TOL, 1/2 WATT

R33 SAME AS R30

R34 SAME AS R30

R3S SAME AS R31

R36 SAME AS R25

R37 SAME AS R3]

R38 SAME AS R29

R39 SAME AS R29

R40 RESISTOR, FXD, FILM RN60D1002F 81349 705-6644-000
10K OHMS, 1% TOL, 1/4 WATT

R41 SAME AS R40

R42 SAME AS R18

R43 RESISTORy FXDy COMPOSITION RC20GF1544 81349 T745-1442-000
150K OHMS, 5% TOL, 1/2
WATT

R&44 RESISTOR,y, FXDy COMPOSITION RC20GF100J 81349 T745-1267-000
10 OHMS, 5% TOLy 1/2 WATT

R4S SAME AS R44

R46 SAME AS R44

R&47 SAME AS R44

R48 SAME AS R44

RV1 PHOTOCONDUCTIVE SWITCH ¥Y-1317 33173 T714-3218-010

RV2 SAME AS RV1

RV3 PHOTOCONOUCTIVE LEVEL “T64-9918-001

CONTROL ’ .
RV4 SAME AS RV1 714 —=00)3~p
RVS SAME AS RV1




3566U-1 Broadcast Audio Preamplifier

MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
RV6 SAME AS RV1
T1 TRANSFORMERy AUDIO FREQUENCY JB-204 80223 667-0174-010
30-15,000 HZ FREQ RESPONSE
0.50 DB TOL
T2 SAME AS T1
XQ1 SOCKETy, TRANSISTOR 05-3307~-51 91662 352~-9903-000
XQ2
THROUGH SAME AS XQ1
XQ9
XRV1 NOT USED
XRV2 NOT USED
XRV3 SOCKETy ELECTRON TUBE RA9AX 00656 220-1384-070
9 PIN SOCKET
MANUFACTURERS CODES
CODE MANUFACTURER
00656 AEROVOX CORP,
740 BELLEVILLE AVE,
NEW BEDFORD, MASS,
07263 FAIRCHILD CAMERA AND INSTRUMENT CORP,
SEMICONDUCTOR DIVISION
313 FRONTAGE RD,
MOUNTAIN VIEW, CALIF,
07638 JOINT ELECTRON DEVICE
ENGINEERING COUNCIL
WASHINGTON, D,C,
13103 THERMALLOY CO,
8717 DIPLOMACY ROW
DALLAS, TEX, 75247
33173 GENERAL ELECTRIC CO,
TUBE DEPT,
316 EAST 9TH ST.
OWENSBORO, KY, 42301
56289 SPRAGUE ELECTRIC CO.
NORTH ADAMS, MASS,
73445 AMPEREX ELECTRONIC CO,
DIV, OF NORTH AMERICAN
PHILIPS CO, INC,
HICKSVILLE, N.Y,
80223 UNITED TRANSFORMER CO,
150 VARICK ST,
NEW YORK, N.Y,
80740 BECKMAN INSTRUMENTS INC,
2500 HARBOR BLVD,
FULLERTON, CALIF, 92634
81349 MILITARY SPECIFICATIONS
91662 ELCO CORP,
WILLOW GROVE, PA,
98291 SEALECTRO COPP,
225 HOYT
MAMARONECK, N, Y., 10544




NN

356U-1 Broadcast Audio Preamplifier

+30VDC N
13MA /- ﬁl (30)
! RI2 R32 s
| (26) 12 (26.3) 470 5 (?3
POWER SUPPLY COMMON K)——Q—_L A % ——A— %
: = -y RIl T R43  SRI3 R 2N :l\ 400UF
5OUF SOUF < S 27K
! 2330k $I50K 318K 1 2
A COMM M I I ] ;E 1 1 L = ; — Y DIRECT OUTPUT
LAMP SUPPLY COMMON )——r——:g7 cRI :
I INSI4 :
| cio ]
' Q2 50UF i) R4
! 2N3565 CR2 s !
! (o) Eeq inois Y - T l[i OU]TPUT
A Ql — 29DBM.
| o 2n35651 Q9 | sooonms
| RVI 6.8UF CR3 2N3645 : LOAD CHANNEL |
! g/ 14 *;)F‘ﬁsﬂ ~ INSI4 ! (PROGRAM)
A )—t 0 {- !
+ Q4 |
Fesoe)! Fessng = 2N3567 res B2 —x (Rote 2)
INPUT A o | [235 max 2K e | N
(BALANCED 600 OHMS) |  1500kus, RIO les) FIC (59 o 10 :
| 1800 ca Jl =
cl 12 2N3567 |
B8 >—+———0 RO ) _is2] R23
: < R2 T 8Bk ;“li_‘ £ ) 39K 6.30F (048) :
Sep0 D 56K W R30
! y 620 . c3 7] c6 e RV3 s 47 :
Lk 220k S8 . 6-8UF 2 120k R35 RVE R4O |
**NV____aF_* 7
INPUT A CONTROL : ‘ . . )8 e S ouTRUT
N S R7 RITS. :
(NOTE 2) T R44 3 56K 20k 2730 R37 < [ zooen]
I clz @ 27K $ O CHANNEL 2
I = = 4 (AUDITION)
! 250UF =
] CONTROL
| ,“-.—L\ (NOTE 2)
| —0—95— R47 i
1 5 10 1
. Qi/. it
i = |
c>—+ ] :
! s |
INPUT B i |cw X i
( BALANCED 600 OHMS) ! | a2 sfe IS I
S ? 120K @ ! {Z LEVEL CONTROL (0-6VDC)
o) i Q5 P
= ]
! NOTES : !
} I. UNLESS OTHERWISE INDICATED: ]
i ALL RESISTANCE VALUES ARE IN OHMS 8 |
| ALL CAPACITANCE VALUES ARE IN MICROMICROFARADS 6.8UF Rv4 R22 :
| 2. APPLY +4v DC TO TURN SWITCH ON. OV DC g TN oK TV e
INPUT B CONTROL |\ | o TO TURN SWITCH OFF A WA— — L2e.s0e) 2.6 s Loko
(NOTE 2) 7> VY 3. RVI, RV2, RV4, RV5, RV6 TERMINAL ARRANGEMENT R20 A R2I ' .
R45 I 40.5DBM] 600 OHM:
I c3 L 120K 39K [-40.508M S LOAD
L 150 UF ] CUE
KEY PHOTOCONDUCTOR = = = R48 |
> ; A ! ¢y CONTROL
) ce T <V (NoTE 2)
10 02) TOP VIEW ISOUF
40_ 03
\\
N—LamP
4. SYMBOL O O INDICATES STRAPPING 5. LEVEL READINGS IN DB REFERENCED TO .773VRMS OR IN DBM.
0. LOW LEVEL STRAPPING LEVELS SHOWN ARE TYPICAL LEVELS FOR -65D8BM INPUT AND
50 OHMS STRAP B TO 3 AND C TO 2 RV3 ADJUSTED FOR MINIMUM ATTENUATION. (O VOLTS ON PIN Z)
150 OHMS STRAP B TO 4 AND C TO 2 6. DC VOLTAGE LEVELS MEASURED WITH HIGH IMPEDANCE
600 OMMS STRAP B TO 5 AND C TO | VOLTMETER.
b. HIGH LEVEL STRAPPING 7. DC VOLTAGES =( )
BRIDGING (100K ) B TO A AND C TO D oM = [ ]

TERMINATING (600 OHMS) B TO A, C TOD AND F TO E
c. CARD NORMALLY SUPPLIED STRAPPED FOR LOW LEVEL
INPUT 150 OHMS AS SHOWN
B502-203-6
Figure 3. 356U-1 Broadcast Audio
Preamplifier, Schematic Diagram
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356V-1

High-Level Input Card

unit instructions

Collins Radio Company | Dallas, Texas

®©Collins Radio Company 1965
©Second Edjtion 1967

Second Printing June 1968
Printed in United States of America

1. GENERAL DESCRIPTION
1.1 Purpose of Unit

The 356V-1 High-Level Input Card (figure 1) is a
four-stage high-fidelity audio amplifier with two
balanced inputs. The unit accepts a nominal 0-dbm
input signal and delivers an output at the program
bus level. The unit is normally used in an audio
console.

1.2 Unit Description

The 356V-1 consists of two input transformers
with primary pads, a five-transistor amplifier
with a level control, five switches and associated
components on a plug-in, etched circuit card. The
unit has two switched inputs, one direct output,
and three switched outputs. Remotely controlled
photoconductive devices accomplish switching and
level control.

2. UNIT CHARACTERISTICS

2.1 Physical Characteristics
Size:
4-1/16 by 6-3/8 by 1 inches
Weight:
7 ounces

Type of Construction:
Etched circuit card

Type of Mounting:
22-contact card receptacle
(CPN 372-7009-000)

523-0558092-102438
1 June 1968

2.2 Operating Characteristics

Ambient Service Conditions:
Temperature
0° to 50°C (32° to 122°F)

Relative Humidity
Up to 95%

B502-010-Pb
Figure 1. 356V-1 High-Level Input Card



356V-1 High-Level Input Card

Altitude
Up to 20,000 feet above msl

Type of Service:
Continuous

2.3 Electrical Characteristics

Power Requirements:
30 volts dc at 5 ma, 1 mv maximum ripple
6 volts dc at 60 ma, regulated
4 volts dc at 120 ma, regulated

Input Impedance:
600 ohms, (balanced)

Input Level:
-10 dbm, minimum
0 dbm nominal
+10 dbm, maximum

Output Impedance (Unbalanced):
Program and Audition
Greater than 6.8K

Direct
600 ohms, approximately

Cue
2200 ohms, approximately

Output Level:
Program and Audition (into 600-ohm load)
-45 dbm nominal
-25 dbm, maximum

Direct (unloaded)
150 mv nominal

Cue (into 2200-ohm load)
12 mv nominal

Frequency Response:
30 to 15,000 Hz +0.5 db, minimum (referred
to 1000 Hz)

Distortion:
0.5%, maximum

3. CIRCUIT DESCRIPTION

The 356V-1 (figure 3) consists of two inputtrans-
formers with primary pads, five transistors and

associated components, a photoconductive level
control, and five photoconductive switches.

Resistors R1 through R6 constitute a 600-ohm
attenuating pad for the input A signal. Transformer
T1 matches the 600-ohm input line impedance to
the high impedance at the base of transistor Q1.
Photoconductive switch RV1 switches input A on
and off.

Input B, consisting of resistors R7 through R12,
transformer T2, and photoconductive switchRV2,
is identical to input A.

Transistor Q1 is a class A amplifier that drives
emitter-follower Q2. Transistor Q2 matches the
output impedance of Q1 to the input impedance of
transistor Q3. Photoconductive level control RV3,
between transistors Q2 andQ3, controls the output
level of the amplifier. Potentiometer R22, in
series with the lamp in the photoconductive level
control, is a fine gain adjustment. Transistor Q3
is a class A driver for the class AB output stage,
transistors Q4 and Q5. Silicon diodes CR1, CR2,
and CR3 provide bias for Q4 and Q5. A direct
output is taken from the power amplifier. Photo-
conductive switches RV4 and RV5 switch the pro-
gram and audition outputs, respectively. The cue
output controlled by RV6 is taken from transistor

Q2.

The photoconductive level control consists of a
photocell and a 6-volt lamp sealed in a can. The
resistance of the photocell shuntingthe signal path
decreases as the voltage applied to the lamp is
increased. Each photoconductive switch consists
of a photocell and a 4-volt lamp sealed in a can.
The resistance of the photocell is approximately
13 megohms when the lamp is off and 380 ohms
when the lamp is on.

4. MAINTENANCE

4.1 Troubleshooting

When trouble is suspected in this card, replace
the card with a spare, if available, If the replace-
ment card remedies the problem, visually inspect
the defective card for loose connections and signs
of component damage. If no faults are found,
extend the card on the card extender and check for
the dc voltages and ac signal levels indicated on
the schematic diagram.



356V-1 High-Level Input Card

4.2 Spare Parts
Caution

Spare parts may be ordered from the following

. : s t a
When making repairs, do not use address:

soldering iron rated at more than 40
watts. Do not jar the card to remove
excess solder. Jarring the card may
damage the lamp filaments in the photo-
conductive devices.

Collins Radio Company
Service Parts, 412-024
1225 North Alma Road
Richardson, Texas 75080



356V-1 High-Level Input Card

B502-033-Pb

R19
R18
R17
R16
R14
R13
C4

R21
R20

El
RV1

E2
RV2

T1
XRV3
T2
R12
RS
R11
R6
R2
R4
R3
R1

TBI Cl1 C2 Ql R15 Q2 C3 R22 C5 J1 J2

L

R10

Figure 2.

XQ1 XQ2

il )

s & 4

TmmY

R8 R7T R9 RV3 R32 R31 C6

356V-1 High-Level Input Card, Front View
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R24

Q3
XQ3

R25
R30
R26
CR1
CR2
CR3
R27
R23

Q4
XQ4

Q5
XQ5

R29
R28

E6
RV6

ES5
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E4
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5. PARTS LIST

356V-1 High-Level Input Card

MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
356V-1 HI-LEVEL INPUT 522-3887-001

Cl CAPACITIR, FXDy ALUMINUM C426ARF10 73445 183-2354-170
10 UF, PLUS 50% MINUS 10Z,
25 VDLW

c2 SAME AS C1

C3 SAME A4S C1

Cé4 CAPACITIOR,y FXDy ALUMINUM C437ARH64 T3445 183-2355-110
64 UF, PLUS 502 MINUS 10%,
64 VDCW

Cs CAPACITOR,y FXDy ALUMINUM C426ARF25 73445 183-2354-180
25 UF, PLUS 50Z MINUS 10%,
25 VDLW

ceé SAME AS C4

CR1 SEMICONDUCTOR DEVICEs DIODE IN270 07688 | 352-2036-000

CR2 SEMICONDUCTOR DEVICE, DIODE 1N914 07688 | 353-2906-000

CR3 SAME AS CR2

El INSULATOR, DISK T720=4N 13103 352-9552-540

E2 SAME AS E1

E3 NOT USED

E4 SAME AS E1

ES SAME AS E1

E6 SAME AS E1

J1 JACK, TIP SKT103pC 98291 | 360-0172-000
WHITE

J2 SAME AS J1

J3 SAME AS J1

a1 TRANSISTOR 2N3565 07688 | 352-0638-010

Q2 TRANSISTOR 2N3567 07688 | 352-0629-010

Q3 SAME AS Q2

Q4 SAME AS Q2

Qs TRANSISTOR 2N3638 07688 | 352-0636-010

R1 RESISTOR,s FXDy COMPOSITION RCOTGF6814 81349 T745-0742-000
680 OHMS, 5T TOL, 1/74 WATT

R2 RESISTNR, FXDy COMPOSITION RCOTGF582J 81349 745-0778-000
6800 IHMS, ST TOL, 1/4
WATT

R3 SAME AS R2

R4 SAME AS R1

RS RESISTOR, FXD, COMPOSITION RCOTGF1024 81349 | 745-0748-000
1K DH4S, SZ TOL, 174 WATT

R6 SAME AS RS

R7 SAME AS R1

R8 SAME AS R2

R9 SAME AS R2

R10 SAME AS R1

R11 SAME AS RS

R12 SAME AS RS

R13 RESISTOR, FXD, COMPOSITION RCOTGF56 3K 81349 T745-0812-000
56K OHMS, 10% TOL, 1/4
WATT

R14 SAME AS R13

R1S5 RESISTOR, FXD, CTOMPOSITION RCOTGF473K 81349 745-0809-000
47K OHMS, 10% TOL, 1/4
WATT

R16 RESISTOR, FXD, COMPOSITION RCOTGF182K 81349 | 745-0758-000
1800 JHMS, 10% TOL, 1/4
WATT

R17 RESISTOR, FXD, COMPOSITION RCOTGE333K 81349 | 745-0803-000
33K OHMS, 10% TOL, 1/4
WATT

R18 RESISTOR, FXD, COMPOSITION RCO7GF4T4K 81349 | 745-0845-000
470K JHMS, 10% TOL, 1/4
WATT

R19 RESISTORy FXD, COMPOSITION RCOTGF47 2K 81349 745-0773-000
4700 JHMS, 10% TOL, 1/4
WATT

R20 RESISTOR, FXD, COMPOSITION RCOTGF102K 81349 | 745-0749-000
1K OHMSs 10% TOLs 1/4 WATT




356V-1 High-Level Input Card

MANUFACTURER'S MFR COLLINS
241200 C (2] 25813551 Y (o PART NUMBER CODE PART NUMBER
rR21 RESISTOR, FXD, COMPOSITION RCOTGF5634 81349 | 745-0811-000
S6K OHMS, 5% TOL, 1/4 WATT
R22 RESISTOR, VAR 75PR100 80740 | 382-0004-220
100 0i4S, 20% TOL, 3/4
WATT
R22 RESISTOR, FXD, COMPOSITION RC32GF101K 81349 | 745-3310-000
100 UHMS, 10% TOL, 1 WATT
R24 RESISTOR, FXD, COMPOSITION RCOTGF584J 81349 | 745-0850-000
680K JHMS, 5% TOL, 1/4
WATT
R25 SAME AS R13
R2¢ RESISTOR, FXD, COMPOSITION RCOTGF27 3K 81349 | 745-0800-000
27K JH9S, 10% TOL, 1/4
WATT
R27 RESISTOR, FXD, COMPOSITION RCOTGF2224 81349 | 745-0760-000
2200 IHS, 5% TOL, 1/4
WATT
R28 RESISTOR, FXD, COMPOSITION RCOTGF4 70K 81349 | 745-0701-000
47 OMMS, 10% TOL, L/4 WATT
R29 SAME AS R28
R30 RESISTIR, FXD, COMPOSITION RCOTGF103K 81349 | 745-0785-000
10K NH¥S, 10T TOL, 1/4
WATT
R31 RESISTOR, FXD, COMPOSITION RCOTGF582K 81349 | 745-0779-000
6800 JKMS, 103 TOL, 1/4
WATT
R32 SAME AS R31
RV1 RESISTOR, VOLTAGE SENSITIVE PLSC1 33173 | 714-3218-010
RV2 SAME AS RV1
RV3 RESISTOR, VOLTAGE SENSITIVE “T64=FITE=IUT | 13499 | F64=-99te-0al |
V6 SAME AS RV1 ]
RVS SAME AS RV1 214 -00172
RV6 SAME AS RV1
T1 TRANSFORMER, AF, INPUT BV35752 GOTHA | 667-0155-010
LEAD BLACK TO RED 660 DHMS
IMPEDANCE, LEAD GREEN TO
RED 400 OHMS IMPEDANCE,
LEAD GREEN TO BLUE 200
OHMS IMPEDANCE, LEAD WHITE
CENTER TAP, LEAD BLUE TO
RED 60 OHMS [MPEDANZE,
LEAD YELLOW T0 BLUE 2500
QHMS IMPEDANCE
T2 SAME AS T1
81 TERMINAL BOARD 764-7367-001
xQ1 SOCKET, TRANSISTOR 05-3307-51 91662 | 352-9903-000
xQ2
THROUGH | SAME AS XQl
XQ5
XRV1 NOT USED
XRV2 NOT USED
XRV3 SOCKET, ELECTRON TUBE RA9AX 00656 | 220-1384-070
MANUFACTURERS CODES
CODnE MANUFACTURER
GOTHA GOTHAM AUDIO CORP.
NEW YORK, No Y.
00655 AERDVOX CORP.
NEW BEDFORD, MASS.
07688 MILITARY SPECIFICATIONS
13499 COLLINS RADID CO.
CEDAR RAPIDS, IOWA
33173 TUBE DEPARTMENT GECO
OWENS30RO, KY.
73445 AMPEREX ELECTRONIC CO.

oo




356V-1 High-Level Input Card

, MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIETION PART NUMBER CODE | PART NUMBER
DIVISION OF NORTH AMERICAN
PHILIPS CO., INC.
HICKSVILLE, N. Y.
80740 BECKMAN INSTRUMENTS, INC.
FULLERTON, CALIF.
811349 MILITARY SPECIFICATIGNS
91652 ELCO CORP.
WILLDN GRIVE, PA.
98291 SEALECTRO CORP.

MAMARODNECK, N. Y.

7/8
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(NOTE 2)

INPUT B <
(BALANCED 600 OHMS)

INPUT B CONTROL
(NOTE 2)

R2 RS
v 6800 K ek ™
& VVAV— A | ol
| l '
R4 <
I 6803 | 8Ly 1an\2
foy | 52) I§ 2500 oHms\ WX
l 2 ri I YEL 3 4
I $e80 | =
| I
B ¢———n—ban—1RED 3|||
S R3 Re BRN
| 6800  IK Vb
|
|
T &
|
I RI4 S
| seki
| =
I R8 Rl
el o W g w
- cé— WA
|
| RIO $
| 6803 Y
| 600 OHMS SRI3
| s7 S 56K
680
I ] =
(pe! AMA— A RED
N R RI2
| 6800  IK
|
< |
LAN

356V-1 High-Level Input Card

> H  +30VDC INPUT

$R20
L3

(27.3)

64UF
4 1 R24 S
3 680K 3
Q2
J
2N3567 R2i ;[_26]
56K
RV3

2

AAA

Q4
;;ﬁ i; 2N3567

CRI

iIN270

CR2
INSI4

DIRECT OUTPUT

OUTPUT
PROGRAM

CR3
INSI4

Q3
N3567

RVS

R30<
10K $

R32

CONTROL
(NOTE 2)

OUTPUT
AUDITION

CONTROL
(NOTE 2)

POWER SUPPLY COMMON

LAMP SUPPLY COMMON

c2
IOUF s
LEVEL
R22
100
cw_
o]
NOTES:

l. UNLESS OTHERWISE INDICATED:
ALL RESISTANCE VALUES ARE IN OHMS
ALL CAPACITANCE VALUES ARE IN
MICROMICROFARADS

2. APPLY +4VDC TO TURN SWITCH ON,
OVDC TO TURN SWITCH OFF

3. RVl, RV2, Rv4, RV5, AND RV6
TERMINAL ARRANGEMENT

—PHOTOCONDUCTOR

KEY /

o1 20
40\ 3
Vo Lame

TOP VIEW

4. (

) HEWLETT-PACKARD 412A DC VOLTAGE

READINGS
[ ) HEWLETT-PACKARD 400D INDICATION
AS READ ON THE DB SCALE

Figure 3.

+—> 7 LEVEL CONTROL (0-6VDC)
I
RN
> P ouTRUT
| CUE
L > v CcOoNTROL
(NOTE 2)

356V-1 High-Level Input
Card, Schematic Diagram
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384D-1

Switch Matrix unit instructions

Collins Radio Company | Dallas, Texas

® Corine edloiCompanya/#o6 523-0558098-002438
© Second Edition 1967

Printed In United States of America June 1, 1967
1. GENERAL DESCRIPTION Altitude

Up to 10,000 feet above msl
L1 Purpose of Unit
Type of Service:
The 384D-1 Switch Matrix (figure 1) switches one Continuous
of four 600-ohm balanced input lines to one of
two 10,000-ohm balanced output lines.

12 Unit Description

The 384D-1 is built on a plug-in, etched circuit
card. The circuit consists of 16 photoconductive
switches.

2. UNIT CHARACTERISTICS
2.1 Physical Characteristics

Size:
6-3/8 by 4-7/16 by 13/16 inches

Weight:
4 ounces

XHDD—HA>XX =W

Type of Construction:
Etched circuit card

Type of Mounting:
22-contact card receptacle
(CPN 372-7009-000)

= OpPbOW

2.2 Operating Characteristics

Ambient Service Conditions:
Temperature
0° to 50°C (32° to 122°F)

Relative Humidity B502-046-Pb
Up to 95% Figure 1. 384D-1 Switch Matrix



384D-1 Switch Matrix

2.3 Electrical Characteristics

Power Requirements:
4 volts dc at 200 ma nominal
800 ma, maximum

Input Impedance:
600 ohms balanced nominal

Output Impedance:
10K balanced nominal

Input Level:
+10 dbm, maximum

Insertion Loss:
Switch on, not more than 1 db
Switch off, not less than 60 db

3./CIRCUIT DESCRIPTION

The 384D-1 (figure 3) consists of 16 photocon-
ductive switches. Each switch consists of a
photo-cell and a 4-volt lamp sealed in a can.
The resistance of the photocell is approximately
13 megohms when the lamp is off, and 380 ohms
when the lamp is on.

Because inputs 1 through 4 are identical, only
input 1 will be discussed. Input 1, terminals A
and D on the card, connects to a 600-ohm line.
Terminals W and X are output A and terminals Y
and Z are output B. The application of 4 volts to
terminals C and M turns on RVI1 and RV2 to
connect input 1 to output A. The application of

4 volts to terminals B and M turns on RV3 and
RV4 to connect input 1 to output B.

4. MAINTENANCE
4.1 Troubleshoou'ng

When trouble is suspected in the 384D-1, replace
the card with a spare, if available.If the replace-
ment card remedies the problem, visually inspect
the defective card for loose connections and signs
of component damage. If no faults are found,
extend the card on the card extender and check
the suspected switches for a high resistance with
the associated lamp off and a low resistance with

the lamp on.

When making repairs, do not use a
soldering iron rated at more than 40
watts. Do not jar the card to remove
excess solder. Jarring the card may
damage the lamp filaments in the photo-
conductive devices.

4.2 Spare Parts

Spare parts may be ordered from the following
address:

Collins Radio Company
Service Parts Department
Dallas, Texas 75207
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J1 J2 J3 J4

TB1 E9
RV9
E5
RV5 E13
RV13
El
RV1 El1
RV11
ET7
RV7 E15
RV15
E3
RV3 E12
RV12
E4
RV16
E8
RVS
E14
RV14
E2
RV2
R4
R1
E6
RV6

R2 RV10 R3

B502-027-Pb
Figure 2. 384D-1 Switch Matrix, Front View



384D-1 Switch Matrix

5. PARTS LIST
MANUFACTURER'S MFR COLLINS
R 22210231 0500 00, PART NUMBER CODE PART NUMBER
REMOTE SWITCHING CARO 384D-1 522-3888-001
El INSULATOR, DISK 7720-4N 13103 352-9552-540
E2
THROUGH SAME AS E1
El6
J1 JACK, TIP skTi103pPC 98291 360-0172-000
WHITE
J2 SAME AS J1
J3 SAME AS J1
Jé SAME AS J1
R1 RESISTORs FXDs COMPOSETION RCO7GF103K 81349 T745-0785-000
10K OHMS, 10% TOL, 1/4
WATT
R2 SAME AS R1
R3 SAME AS R1
R4 SAME AS R1
RV1 RESISTOR, VOLTAGE SENSITIVE PL5C1 33173 T14-3218-010
RV2
THROUGH SAME AS RV1
RV16
T81 TERMINAL BOARD 7164-7364-001
MANUFACTURERS CODES
CODE MANUFACTURER
13103 LANGDON MFG. CO. MILITARY
DIVISION, WICHITA, KANS.
33173 TUBE DEPARTMENT GECD
OWENSBOROy KY.
81349 MILITARY SPECIFICATIONS
98291 SEALECTRO CORP.

MAMARONECK, Neo Y.
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4097-1
Power Supply

unit instructions

Collins Radio Company | Dallas, Texas

©Collins Radio Company 1966
©Second Edition 1967

Second Printing February 1968
Printed in United States of America

1. GENERAL DESCRIPTION

L1 Purpose of Unit

The 409Z-1 Power Supply (figure 1) is a low volt-
age, high-current power supply suitable for tran-

sistorized audio equipment. Eight regulated output
voltages are provided.

1.2 Unit Description

The 409Z-1 is built on an aluminum chassis with
thée one 27-contact connector and all test points
and fuses on top.

2. UNIT CHARACTERISTICS

2.1 Physical Characteristics

Size:
13 by 8 by 8-1/2 inches

Weight:
30 pounds

Type of Construction:
Chassis mounted

Type of Connector:
27-contact Cinch-Jones plug

2.2 Operating Characteristics

Ambient Service Conditions:
Temperature
0° to 50°C (32 to 122°F)

523-0558095-102438
1 February 1968

Relative Humidity
Up to 95%

Altitude
Up to 10,000 feet above msl

Type of Service:
Continuous

2.3 Electrical Characteristics

Power Requirements:
115 volts ac +10%, single phase, 50/60 Hz or
220 volts ac +10%, single phase, 50/60 Hz

Power Input:
230 watts, maximum

Outputs:
See table 1

3. CIRCUIT DESCRIPTION

The 409Z-1 (figure 6) consists of a step-down
transformer with a split primary and two second-
aries, one full-wave bridge rectifier composed
of diodes CRI1 through CR4, one full-wave recti-
fier composed of diodes CR5 and CR6, four
transistor voltage-regulator circuits, and two
Zener diode voltage regulators. The following
regulated outputs are provided: four 47-volt,
two 30-volt, one 6-volt, and one 4-volt.

One transformer secondary delivers ac voltage
to the full-wave bridge rectifier for the 47- and
30-volt outputs. One 47-volt transistor regulator,



4089Z-1 Power Supply

B502-011-Pb

Figure 1. 409Z-1 Power Supply

composed of transistors Q1 and Q2, Zener diode
CR17, and associated components, regulates and
filters the bridge output. Two isolated +47-volt
outputs appear at pins 16 and 20 of J1. The
second 47-volt regulator, composed of transistors
Q9 and Q10, Zener diode CRI11, and associated
components, regulates and filters the bridge out-
put. Two isolated +47-volt outputs appear at pins
11 and 13 of J1.

Zener diodes CR8 and CR12 and their associated
RC filters regulate and filter the output of the
bridge rectifier at +30 volts dc. These two outputs
appear at pins 7 and 9 of J1.

The 4-volt dc regulator, composed of transistors
Q3, Q4, Q5, and associated components, regulates
the output of the full-wave rectifier. The +4-volt
regulated output appears at pin 22 of J1. Variable



4092-1 Power Supply

Table 1. Output Voltages
VOLTAGE LOAD CURRENT REGULATION MAXIMUM RIPPLE (mv)

30+5% 120 ma 5% 2.5 pp
30+5% 120 ma 5% 2.5 pp
47+5% 250 ma 3% 5 pp
47+5% 250 ma 3% 5 pp
47+:5% 500 ma 3% 5 pp
47+5% 500 ma 3% 5 pp

*6 1.2 amp 1% 5 pp

*4 2 amp 1% 5 pp

*Adjustable, +3, -2 volts

resistor R13 adjusts the output voltage to exactly
4 volts.

The 6-volt dc regulator, composed of transistors
Q6, Q7, Q8 and associated components, regulates
the output of the full-wave rectifier. The +6-volt
regulated output appears at pin 25 of J1. Variable
resistor R20 adjusts the output voltage to exactly
6 volts. Relay K1 disables the +4-volt output if
the +6-volt output fails.

All connections to the 409Z-1 are made through
J1 on top of the chassis.

Before operating the 409Z-1, ensure that
the plug which mates with J1 on the
409Z-1 is wired correctly. (Seefigure 6,
note 3.)

4. MAINTENANCE
4.1 Troubleshooting

When trouble is suspected in this unit, replace the
unit with a spare, if available. If the replacement
unit remedies the trouble, visually inspect the
defective unit for loose connections and signs of
component damage. If no fault is found, make
voltage measurements using the schematic dia-
gram as a guide.

4.2 Spare Parts

Spare parts may be ordered from the following
address:

Collins Radio Company
Service Parts, 412-024
1225 North Alma Road
Richardson, Texas 75080
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R13 J1 c1 C15 C5 T1

TP2 TP1 R20

DETAIL A

B502-034-Pb
Figure 2. 409Z-1 Power Supply, Top View
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E6
ES5

Q3

-E4
v R26

R6
R16

Q1
E5
Q7 R2
CRS8
E6 CR3 R5 CR6
DETAIL A
B502-025-Pb

Figure 3. 409Z-1 Power Supply, Detail A
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Al ¢
DETAIL B L2 TB1

e

B502-026-Pb
Figure 4. 409Z-1 Power Supply, Bottom View
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R3 R19 R4 RI15 CR7 R! CRI11 R22 R9 R24 R25 RI13 Q5 Rl2 RIl
\ y

# /// /
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C12 ]
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CR10
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Ri7 LY
A= oY

y P 764-7393-00¢
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RT2 R21 Cl1 RI17

C8 R10 C9 R14 RT1 CR9

B502-032-Pb

Figure 5. 409Z-1 Power Supply, Detail B
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5. PARTS LIST

MANUFACTURER'S | MFR COLLINS
SYMBOL DESCRIPTION PART NUMBER CODE | PART NUMBER
4092Z-1 POMER SUPPLY 522-3886-001
Al PDWER SUPPLY BOARD T164-7393-001
WITH COMPONENTS
Cl CAPACITORy FXDy PAPER SD81K064T3M 53021 931-4580-000
0.047 UF, 20% TOL, &GOOVDCW
c2 SAME AS C1 .
c3 CAPACITOR, FXDy, ELECTROLYTIC CG3451U75D1 37942 183~-1265-010
3450 UF, PLUS 75% MINUS
108, 75 VOCW
ca SAME AS C3
cS CAPACITOR, FXD, ELECTROLYTIC 183-0345-000 56289 183-0345-000
2 SECTIONS
1- 500 UF, PLUS 125%
MINUS 10%, 100 wDCW
2- 500 UF, PLUS 125%
MINUS 10%, 100 ¥DCW
cé SAME AS C3
c7 CAPACITOR, FXDy, ELECTROLYTIC D29611 56289 183-1482-000
2 SECTIONS
1- 750 UF, PLUS 100%
MINUS 10%, 50 VOCW
2- 750 UF, PLUS 100%
MINUS 10%Z, 50 VDCW
cs CAPACITORs FXDy ELECTROLYTIC 183-1309-000 13499 183-1309-000
500 UF, PLUS 100% MENUS
10%, 50 VvDCwW
c9 CAPACITOR, FXD, PAPER 160P68302 56289 931-5509-000
0.068 UF, 20% TOL, 200
VDCHW
c10 CAPACITOR, FXDy ELECTROLYTIC D25475 56289 183~1304~-000
1000 UF, PLUS 100% SINUS
10%, 15 VDCW
cll SAME AS C9
c12 SAME AS Cl0
C13 SAME AS C3
Clés SAME AS CS
Cl5 SAME AS C7
CR1 SEMICONDUCTOR DEVICE, DIDDE 1N1614 13209 353-1304-000
CR2
THROUGH SAME AS CR1
CR6
CR7 SEMICONDUCTOR DEVICE, DIODE 1RP478B 13327 353-6396-000
CRS8 SEMICONDUCTOR DEV1CE, DIODE 1N29898B 07688 353~1369-000
CR9 SEMICONDUCTOR DEVICE, DIODE 1N645 07688 353-2607-000
CR10 SAME AS CR9
CR11 SAME AS CR7
CR12 SAME AS CRS8
El NOT USED
E2 TERMINALy LUG 547-5305-000
E3 GROMMET, RUSBER MS35489-42 96906 201-0023-000
E4 SAME AS E1
ES HEATSINK NO. 1 ~-QTY 2- 764-7386-001
E6 HEATSINK NO. 2 -QTY 2-
F1 FUSEy CARTRIDGE MDX3 71400 264-0306-000
3 AMPS
F2 FUSEs CARTRIDGE AGC250-1 1-2 71400 264-0722-000
1-1/2 AMPS
F3 SAME AS F2
F& SAME AS F2
FS FUSEy CARTRIDGE AGC250~-2 71400 264~0723-000
2 AMPS
Fé6 SAME AS FS
F7 SAME AS F2
GRD1 JACK, TIP SKT10BLK 98291 360-0098-000
BLACK
J1 CONNECTOR, ELECTRICAL Q327ABW1 75173 365-2270-000




4092-1 POWER SUPPLY

MANUFACTURER'S MFR COLLINS

24l R)E RE R o PART NUMBER CODE | PART NUMBER
27 CONTACTS

Kl RELAY, ARMATURE KH&531 17342 970-2427-070
4C CONTACT ARRANGEMENT

L1 REACTOR, FILTER S8l 80223 668-0076-010
WINDINGS IN SERIES 8 TO
100 MH, WINDINGS IN
PARALLEL 2 TO 25 MH

L2 SAME AS L1

Ql TRANSISTOR 23584 02135 352-0711-020

Q2 TRANSISTOR DTS-410 16758 352-0807-010

Q3 TRANSISTOR 2N3054 07688 352-0581-010

Q4 TRANSISTOR 2N3055 07688 352-0583-010

Q5 TRANSISTOR 2N697 07263 352-0197-000

Q6 SAME AS Q3

Q7 SAME AS Q4

Q8 SAME AS Q5

Q9 SAME AS Ql

Qlo SAME AS Q2

R1 RESISTOR, FXD, COMPOSITION RC20GF222K 81349 745-1366-000
2200 OHMS, 103 TOL, 1/2
WATT

R2 RESISTOR, FXD, COMPOSITION RC20GF101K 81349 745-1310-000
100 OHMS, 10% TOL, 1/2
WATT

R3 RESISTORs FXDy COMPOSITION RC20GF223K 81349 745-1408-000
22K OHMS, 10% TOL, 1/2
WATT

R& RESISTOR, FXDy COMPOSI TION RC20GF1 23K 81349 745-1398-000
12K OHMS, 10% TOL, 1/2
WATT

RS RESISTOR, FXD, WIRE WOUND 1 3-4D57F150PORM | 44655 710-2929-000
150 OHMS, 5% TOL, 10 WATTS SPCT

R6 RESISTORy FXDy WIRE WIUND 1 3-4D57F100PORM | 44655 710-2900-000
100 OHMS, 5% TOL, 10 WATTS SPCT

RT SAME AS R1

R8 RESISTOR, FXD, COMPOSITION RC20GF270K 81349 745-1286~000
27 OHMS, 10% TOLy 1/2 WATT

R9 RESISTORs FXDs, COMPOSITION RC20GF39 2K 81349 745-1377-000
3900 OHMS, 10% TOL, 1/2
WATT

R10 RESISTORy FXDy COMPOSITION RC20GF332K 81349 745-1373-000
3300 OHMS, 10% TOL, 1/2
WATT

R11 RESISTOR, FXD, COMPOSITION RC20GF4T1K 71450 745-1338-000
470 OHMS, 103 TOL, 172
WATT

R12 SAME AS R11

R13 RESISTOR, VAR, WIRE W3IUND HHH2-500-20 08984 377-0715-010
500 OHMS, 20% TOL, 2 WATTS

R14 RESISTOR, FXDy COMPOSITION RC20GF271K 81349 745-1328-000
270 OHMS, 10% TOL, 1/2
WATT

R15 SAME AS R9

R16 SAME AS RS

R17 SAME AS R10

R18 SAME AS R11

R19 SAME AS R11

R20 SAME AS R13

R21 SAME AS R14

R22 SAME AS R1

R23 SAME AS R2

R24 SAME AS R3

R25 SAME AS R4

R26 SAME AS RS

R27 SAME AS R6

RT1 RESISTOR, THERMAL 763F93 10646 714~1730-000
100 OHMS, 10% TOL, 1 WATT

RT2 SAME AS RT1

Tl TRANSFORMER, POWER 124P11 11700 662-0226~010
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MANUFACTURER'S | MFR COLLINS
4l 0lE 212 259 (e, PART NUMBER CODE | PART NUMBER
STEP DOWN
81 TERMINAL STRIP 2007 75173 | 367-0900-000
7 TERMINALS
TP1 JACK, TIP SKT100RN 98291 | 360-0093-000
ORANGE
TP2 SAME AS TpP1
P3 JACK, TIP SKT10RED 98291 | 360-0092-000
RED
TP4 SAME AS TP3
P5 JACK, TIP SKT10YEL 98291 | 360-0094-000
YELLOW
P6 JACK, TIP SKT10BLU 98291 | 360-0096-000
BLUE
XF1 FUSEHOLDER 265-1097-000 13499 265-1097-000
15 aMPS
XF2
THROUGH SAME AS XF1
XFT
MANUFACTURERS CODES
CODE MANUFACTURER
07263 FAIRCHILD CAMERA AND
INSTRUMENT CORP.
SEMICONDUC TOR DIVI SION
MOUNTAIN VIEW, CALIF.
07688 MILITARY SPECIFICATIONS
71450 CTS CORP.
ELKHART, IND.
10646 CARBORUNDUM CO.
NIAGARA FALLSy N. Y.
11700 J B ELECTRONIC TRANSFORMERS,
INC.
13209 THE BENDIX CORP
SEMICONDUCTOR DIVISION
HOLMDELy N. J.
13327 SOLITRON DEVICES, INC.
NORWOODy No Jeo
13499 COLLINS RADIO CO.
CEDAR RAPIDS, IOWA
37942 P R MALLORY AND CO., INC.
INDIANAPOL IS, IND.
44655 OHMITE MFG. CO.
SKOKIE, ILL.
53021 SANGAMO ELEC TRIC CO.
SPRINGF IELDy ILL.
56289 SPRAGUE ELECTRIC CO.
NORTH ADAMS, MASS.
71400 BUSSMAN MFG. DIVISION OF
MCGRAW-EDISON CO.
ST. LOUISs MO.
75173 HOWARD B. JONES DIVISION OF
CINCH MFG. COD.
CHICAGO, ILL.
717342 AMERICAN MACHINE AND FOUNDRY
CO. POTTER AND BRUMFIELD
DIVISIONy, PRINCETON, IND.
80223 UNITED TRANSFORMER CO.
NEW YORKy N« Yo
81349 MILITARY SPECIFICATIONS
96906 MILITARY SPECIFICATIONS
98291 SEALECTRO CORP.
MAMARONECKy N. Y.
16758 DELCO RADIO DIV. OF GM
KOKOMO, IND. 46901
02735 RCA SEMICONDUCT ORS

SOMMERVILLEy N.J.

10
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NOTES:
I. UNLESS OTHERWISE INDICATED:
ALL RESISTANCE VALUES ARE IN OHMS
ALL CAPACITANCE VALUES ARE IN MICROFARADS
ALL INDUCTANCE VALUES ARE IN MHLIHENRYS
2. ALL LETTERED TERMINALS ARE ON BOARD Af
ALL COMPONENTS PREFIXED WITH Al ARE ON
BOARD Al. TERMINALS E,H,L,R,T AND V ARE GROUND ]
3. FOR 115V AC INPUT: 3450

JUMPER PIN 1 TO PIN 5

JUMPER PIN 3 TO PIN 6

CONNECT 115V AC TO PINS 2 AND 6
FOR 220V AC INPUT :

JUMPER PIN 3 TO PIN 5

CONNECT 220V AC TO PINS 2 AND 6
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6. 409Z-1 Power Supply,
Schematic Diagram

11/12



World Radio Histor




