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Guarantee
The equipment described herein is sold under the following guarantee:
Collins agrees to repair or replace, without charge, any equipment, parts, or accessories which are

defective as to design, workmanship or material, and which are returned to Collins at its factory, trans
portation prepaid, provided

(a) Notice of the claimed defect is given Collins within one (1) year from date of delivery and goods
are returned in accordance with Collins instructions.

(b) Equipment, accessories, tubes, and batteries not manufactured by Collins or from Collins designs
are subject to only such adjustments as Collins may obtain from the supplier thereof.

(c) No equipment or accessory shall be deemed to be defective if, due to exposure or excessive
moisture in the atmosphere or otherwise after delivery, it shall fail to operate in a normal or
proper manner.

Collins further guarantees that any radio transmitter described herein will deliver full radio frequency
power output at the antenna lead when connected to a suitable load, but such guarantee shall not be construed
as a guarantee of any definite coverage or range of said apparatus.

The guarantee of these paragraphs is void if equipment is altered or repaired by others than Collins or its
authorized service center.

No other warranties, expressed or implied, shall be applicable to any equipment sold hereunder, and the
foregoing shall constitute the Buyer's sole right and remedy under the agreements in this paragraph contained.
In no event shall Collins have any liability for consequential damages, or for loss, damage or expense directly
or indirectly arising from the use of the products, or any inability to use them either separately or in combina
tion with other equipment or materials, or from any other cause.

How to Return Material or Equipment £°r a"y reason, you should wish to return
1 1 material or equipment, whether under the guarantee

or otherwise, you should notify us, giving full particulars including the details listed below, insofar as
applicable. If the item is thought to be defective, such notice must give full information as to nature of defect
and identification (including part number if possible) of part considered defective. (With respect to tubes we
suggest that your adjustments can be speeded up if you give notice of defect directly to the tube manufacturer.)
Upon receipt of such notice, Collins will promptly advise you respecting the return. Failure to secure our
advice prior to the forwarding of the goods or failure to provide full particulars may cause unnecessary delay
in the handling of your returned merchandise.

ADDRESS:

Collins Radio Company
Service Division
Cedar Rapids, Iowa

INFORMATION NEEDED:
(A) Type number, name and serial number of equipment
(B) Date of delivery of equipment
(C) Date placed in service
(D) Number of hours of service
(E) Nature of trouble
(F) Cause of trouble if known
(G) Part number (9 or 10 digit number) and name of part

thought to be causing trouble
(H) Item or symbol number of same obtained from parts

list or schematic
(I) Collins number (and name) of unit subassemblies in

volved in trouble
(J) Remarks

How to Order Replacement Parts When ordering replacement parts, you should direct your
r order as indicated below and furnish the following informa

tion insofar as applicable. To enable us to give you better replacement service, please be sure to give us
complete information.

ADDRESS:

Collins Radio Company
Service Division
Cedar Rapids, Iowa

INFORMATION NEEDED:
(A) Quantity required
(B) Collins part number (9 or 10 digit number) and

description
(C) Item or symbol number obtained from parts list or

schematic
(D) Collins type number, name and serial number of princi

pal equipment
(E) Unit subassembly number (where applicable)
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SECTION I
General Description

SECTION I
GENERAL DESCRIPTION

1.1 PURPOSE OF INSTRUCTION BOOK.

This instruction book is intended to serve as a guide
in the installation, adjustment, operation, and
maintenance of the Collins 212E-1 Broadcast Console.

1.2 PURPOSE Ob EQUIPMENT.

The 212E-1 Broadcast Console is designed especially
for use in high-fidelity AM., FM, or TV broadcast in
stallations. The number and arrangement of amplifiers
may be selected to fit individual requirements. Simul
taneous mixing facilities for auditioning or broadcasting
of up to seven of 13 low-level inputs and two of eight 

remote line inputs are provided. Ease of operation is
assured by clearly identified and color coded control
knobs. The number of functions available and per
formance are determined by the selection of pre
amplifiers and program/monitor amplifiers to be
installed in the console.

1.3 BASIC EQUIPMENT.

The 212E-1 Broadcast Console is illustrated in figure
1-1. The equipment available is listed in table 1-1.
The type and quantity of subassemblies supplied will
depend on individual station requirements.

TABLE 1-1. 212E-1 BROADCAST CONSOLE. EQUIPMENT AVAILABLE

ITEM WEIGHT
(lb)

OVER-ALL DIMENSIONS
(inches) COLLINS

PART NUMBER
H W D

212E-1 Broadcast Console 82 11 max 41-1/8 22-1/2 522-0773-006

356A-1 Preamplifier 7-1/2 4-5/8 2-1/8 9-1/2 522-0389-005

356B-1 Program/Monitor
Amplifier

9 5-3/4 2-7/8 9-1/2 522-0390-005

409X-2 Power Supply 20 6 8 9-1/2 522-0392-006

409Y-1 Power Supply 10-3/4 5-9/16 5-1/2 9-1/2 522-0961-005

274K-1 Relay Unit 2-1/2 5-1/2 2-1/2 9-1/2 522-0391-005

499G-1 Rack Mounting
Shelf*

11 8-23/32 19 14 522-0774-00

One Jumper Plug* 1/2 541-6459-002

Unit Connector, 12 Pin 542-3038-002

Unit Connector, 15 Pin 542-3039-002

Repeat Coil Assembly* 2-3/4 4 5-1/2 9-1/2 542-3071-00

♦Supplied as part of 212E-1 Broadcast Console.
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SECTION I
General Description

1.4 APPLICABLE SUBASSEMBLY INSTRUCTION
BOOKS.

Applicable subassembly instruction books are listed
in table 1-2 and supplied following section VII of this
instruction book.

TABLE 1-2

SUBASSEMBLY INSTRUCTION BOOKS

Publication Collins
Part Number

356A-1 Preamplifier 520-5446-00

356B-1 Program/Monitor
Amplifier

520-5447-00

356E-1 Limiter Amplifier 520-5448-00

274K-1 Relay Unit 520-5449-00

409X-2 Power Supply 522-1691-00

409Y-1 Power Supply 520-5753-00

1.5 DESCRIPTION OF MAJOR COMPONENTS.

1.5.1 212E-1 BROADCAST CONSOLE.

The 212E-1 Broadcast Console utilizes modular type
construction to provide a choice of plug-in amplifier
units which will meet individual installation require
ments. The front panel is hinged at the bottom and
slopes backward 30 degrees from vertical. The unit
may be serviced from the front allowing the cabinet
tQ be flush against a wall or window. Slots in top,
back, and sides provide cooling by convection. Space
is provided for up to 11 type 356A-1 Preamplifiers
and three type 356B-1 Program/Monitor Amplifiers
or two type 356E-1 Limiter Amplifiers and one type
356B-1 Program/Monitor Amplifiers.

1.5.2 356A-1 PREAMPLIFIER.

The necessary circuitry for two stages of amplification
makes up this plug-in module. It provides 40 db of
gain from low-level microphone or transcription lines
to feed program, audition, or cue lines. Refer to
paragraph 1.4.

1.5.3 356B-1 PROGRAM/MONITOR AMPLIFIER.

The 356B-1 Program/Monitor Amplifier has an over
all gain of 56 or 68 db for use on program lines or 

speaker operation. The desired level is selected by
means of a toggle switch located on the amplifier
chassis. The output impedance is factory wired for
600 ohms. It may be changed easily for 150-ohm out
put impedance. Refer to paragraph 1.4.

1.5.4 356E-1 LIMITER AMPLIFIER.

The 356E-1 Limiter Amplifier contains two stages of
amplification and a bias rectifier. It has an over-all
gain of 54 db. The compression ratio is adjustable
from a ratio of 1.6:1 to a ratio of 5:1. A choice of
either 11 milliseconds attack time and 0.9 second
release time or 62 milliseconds attack time and 5.2
seconds release time for 63% recovery is provided.
Refer to paragraph 1.4.

1.5.5 274K-1 RELAY UNIT.

The 274K-1 Relay Unit controls application of audio
power to monitor speakers and a-c power to studio
warning lights. The four 12-volt d-c relays are
mounted on vibration dampeners to minimize me
chanical noise. Transient suppressing networks
across the relay coils minimize radio interference
and contact wear. Refer to paragraph 1.4.

1.5.6 409X-2 POWER SUPPLY.

The 409X-2 Power Supply furnishes power for fila
ments, plate circuits, and relays in the 212E-1
Broadcast Console. Its output is as follows: 250 to
300 volts d-c (adjustable) at 250 ma, 6.3 volts a-c at
6 amperes, and 12 volts d-c at 1.0 ampere. Refer to
paragraph 1.4.

1.5.7 409Y-1 POWER SUPPLY.

The 409Y-1 Power Supply may be used as a second
power supply in installations requiring less power
than the 409X-2 Power Supply. Its output is 300 volts
d-c at 100 ma and 6.3 volts at 3.0 amperes. Refer to
paragraph 1.4.

1.5.8 499G-1 RACK MOUNTING SHELF.

The 499G-1 Rack Mounting Shelf consists of a panel
and chassis assembly for use in an RMA standard
relay rack. The panel is a hinged door that opens
downward. The base perforations provide mounting
holes to accommodate any arrangement of small
modules without drilling. A variety of associated
connectors, mounting brackets, and cables can be
supplied.

1.6 ELECTRICAL CHARACTERISTICS.

Electrical characteristics of the 212E-1 Broadcast
Console are listed in table 1-3. These characteristics
are measured with d-c voltage adjusted to 300 volts.

2



SECTION I
General Description

TABLE 1-3. 212E-1 BROADCAST CONSOLE ELECTRICAL CHARACTERISTICS

CHARACTERISTICS DESCRIPTION

Maximum Number of Channels 7 low-level inputs, 2 remote inputs, 2 program outputs,
one monitor channel, and one cue channel when provided
with:

Ten - 356A-1 Preamplifiers
Two - 356B-1 or 356E-1 Amplifiers
One - 356B-1 Program/Monitor Amplifier
One - 274K-1 Relay Unit
Two - 409X-2 Power Supplies
Two - 499G-1 Rack Mounting Shelves

Input Impedance Low Level: 30/150/250/600* ohms balanced or un
balanced). Remote lines 150/600* ohms

Output Impedance Line 150/600* ohms. Monitor 600 ohms

Input Level Low Level: -50 dbm nominal (100-db gain). Remote
0 dbm (58-db gain)

Gain Low level to program lines at least 100 db

Remote line to program lines 58 db

Output Level Program +18 dbm (50 mw)

Monitor 8 watts. Four speaker circuits

Response Within 3 db 50 - 15,000 cps at program lines

Distortion Less than 1% at +18 dbm at program lines - less than
3% at 8 watts at monitor amplifier output

Noise At least 68 db below +18 dbm output with -50 dbm
input. (Equivalent input noise level -118 dbm or
less.)

Audible Noise None

Ambient Temperature Range +15°C to +45°C

Ambient Humidity Range Up to 95%

Power Source 115* or 230 volts a-c ±10%, 50/60 cps

♦Shipped wired for 600 ohms output and remote line impedance, 150 ohms low-level input impedance,
and 115-volt power source.
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SECTION II
Installation and Adjustment

SECTION IS
INSTALLATION ANO ADJUSTMENT

2.1 UNPACKING AND INSPECTING THE
EQUIPMENT.

Remove all packing material, and carefully lift the
units from their crates. Check the equipment against
the packing slips. Visually inspect the units for any
apparent damage and for missing components. Check
for proper operation of controls. Any claims for
damage should be filed promptly with the transpor
tation agency. If such claims are to be filed, all
packing material must be retained.

2.2 INSTALLATION PROCEDURE.

2.2.1 GENERAL.

The location in an individual station will be determined
by the arrangement of studio and control room facili
ties. The placement of equipment and wiring should
be planned carefully before any installation work is
started. Low-level microphone input leads must be
separated from high-level audio leads. All audio
leads should be separated from the power and con
trol wiring.

2.2.2 EQUIPMENT LOCATION.

The 212E-1 Broadcast Console may be placed against
a window, wall, or other vertical surface without
sacrificing maintenance accessibility. Outline and
mounting dimensions of the console are shown in
figure 7-2. The 499G-1 rack shelf mounts in an RMA
standard 19-inch rack and requires 8-23/32 inches of
panel space. It extends 14 inches behind the front
panel.

Figure 2-1. 499G-1 Rack Mounting Shelf,
Front Panel Assembly

Figure 2-2. 499G-1 Rack Mount’ing Shelf,
Terminal Strip

2.2.3 499G-1 RACK SHELF ASSEMBLY.

2.2.3.1 GENERAL. Work on a bench that is clean
and free from grit, metal chips, or any other scratchy
substances. If a sponge rubber kneeling pad or any
other soft material is available, place it beneath the
kit during assembly. There are certain subassemblies
which must be put together before final assembly of
the unit: front door subassembly and terminal strip
subassembly.

2.2.3.2 FRONT DOOR ASSEMBLY. (See figure 2-1.)

a. Enter the knob of the latch assembly, item K, from
the rear of the door.

b. Bolt to the door with two each of the following:
items N, R, and T. (See the parts list.)

c. See figure 2-1. Attach the two lid supports, item
J, to the rear of the door with the slotted arm adjacent
to the edge of the door. Use two each of items N, R,
and T on each support.

2.2.3.3 TERMINAL STRIP ASSEMBLY. (See figure
2-2.) The terminal strips, item L, must be mounted
on metal strip, item F, before they are ready for
final assembly onto the shelf.

a. The terminal strips are symmetrical and inter
changeable.

b. Mount the terminal strips to the metal strip, item
F, with eight each of items W and Y.

4



SECTION II
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Figure 2-3. 499G-1 Rack Mounting Shelf,
Shelf Assembly

2.2.3.4 FINAL ASSEMBLY. (See figure 2-3.) In the
final assembly procedure, all bolts will be allowed to
remain in a loose condition until the unit is completely
assembled; then the parts will be brought into align
ment, and the bolts tightened.

a. Set the rear support, item E, over the upturned
rear lip of the shelf, item A, with the longer side of
the support toward the front of the shelf. Bolt the
rear support to the rear lip of the shelf with four each
of items N, P, Z, and T.

b. Bolt the front angle support, item D, to the front
of the shelf with four each of items N, P, Z, and V.
Bolt to the first row of holes in the shelf.

c. Side brackets, items G and H, may be assembled
next. Select one, and set it upright in position. The
lower lip of the bracket should go under the shelf.
Bolt the side bracket to the front support angle, item
D, through the small hole near the front grommet hole
with one each of items N, P, and V. Bolt the rear of
the side bracket to the rear support strip with two
each of items N, P, and T. Bolt the side bracket to
the bottom plate with four each of items N, P, Z, and
V. Use the second row of holes in the shelf. Repeat
this procedure with the other side bracket.

d. Top brace, item B, now can be installed. The top
brace is symmetrical but must be installed so that the
open side of the channel faces to the rear. Bolt in
place with four each of items N, R, and T.

e. The front door assembly now can be bolted in
place using five of item N with the bolt head next to
the hinge and items Z, P, and V on the inside. With
the panel still lying flat in front of the unit, raise up
the slotted arms of the panel supports, and place them 

over the studs that protrude from the inside of the side
brackets. Place flat washers, item Z, on the studs
and follow with retaining rings, item AB.

f. Using a machinist’s square and a steel tape
measure, square up the unit; then tighten all bolts.

g. Mount the terminal strip assembly. This may be
mounted anywhere, but for most purposes, it is best
to mount it just inside the front door or just inside
the rear lip. See figure 2-4. Bolt in place with three
each of items N, Z, P, and T. Insert the bolts through
the plate from the top and through the fifth line of holes
from the front or back of the shelf bottom.

h. Choose the cable holes to be used, and insert the
rubber grommets, item AA.

i. The stop strip, item AK, can be attached to the
shelf after the modules which are to be mounted on
the 499G-1 Rack Mounting Shelf have been added.
This strip presses against the rear of the modules
after they are plugged in to prevent them from working
out. See figure 2-4. Bolt in place with four each of
items N, Z, P, and T.

2.2.4 EQUIPMENT MOUNTING PROCEDURE.

2.2.4.1 212E-1 BROADCAST CONSOLE. Refer to
figures 2-5 and 7-2. Five 1-1/2-inch-diameter holes
are provided in the console base plate for the entry of
external wiring. The holes are equally spaced and
located directly in front of the terminal strip. Two
1/4-inch diameter holes and hole mounting center
rubber foot, located on front of the wiring entry

Figure 2-4. 499G-1 Rack Mounting Shelf,
Complete Assembly
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Figure 2-5. 212E-1 Broadcast Console, Mounting
and Wiring Detail

openings (refer to figure 2-5), may be used when the
console is bolted to the desk or table top. Three
spacers are supplied for bolting down the console.

a. Drill holes foi' bolting down the console if desired.

b. Complete wiring between connectors and terminal
strip, as necessary.

c. Rewire the 356A-1 Preamplifiers to be used as
booster amplifiers for 250 ohms input impedance as
shown in figure 2-6.

NOTE

Resistors for balancing are not required.
These networks are unbalanced.

d. After the 212E-1 Broadcast Console is mounted,
the modules may be plugged into their receptacles
according to steps e. through k. Refer to figure 2-8
for layout of unit connectors.

Figure 2-6. 356A-1 Preamplifier, Connections
for 250-Ohm Input

e. Plug type 356A-1 Preamplifier into J101 through
JI07 as determined by the number of input lines used.

NOTE

If a mixer is used with a source which does
not require a preamplifier (tape recorder
turntable with external preamplifier), a
jumper plug may be used in lieu of a pre
amplifier. The input impedance should be
600 ohms (unbalanced). A pad may be used
to match the 600-ohm mixer input impe
dance. Refer to figure 2-16.

f. Plug booster amplifier into a JI08 and JI 10.

g. If cue amplifier is used, rewire a 356A-1 Pre
amplifier for 600-ohm input as shown in figure 2-13.
Plug it into J113.

h. Plug type 356B-1 Program/Monitor Amplifiers
into J109 and Jill. Set S301 at LOW position.

i. Plug a type 356B-1 Program/Monitor Amplifier
into J114. Set S301 at HIGH position.

NOTE

When a plug-in unit is to be removed, the
rear edge must be lifted clear of the re
taining rail before the unit is pushed to the
rear to disengage the plug from its jack.

j. Plug repeat coil assembly into connectors JI 15
and JI16.

Figure 2-7. 356A-1 Preamplifier, Cue Amplifier
Gain Adjustment
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Figure 2-8. 212E-1 Broadcast Console, Amplifiei' Connector Locations

NOTE

Care must be exercised to insure correct pin
alignment as these connectors have a flexible
mounting.

k. Close the front panel, and tighten the knurled
knobs at the upper corners.

2.2.4.2 499G-1 RACK MOUNTING SHELF.

NOTE

Twelve-pin bracket assemblies (Collins part
number 542-3038-002) and a fifteen-pin bracket

assembly (Collins part number 542-3039-002)
are available to satisfy individual require
ments. The twelve-pin bracket assembly may
be used with the following units: 356A-1 Pre
amplifier, 356B-1 Program/Monitor Amplifier,
356E-1 Limiter Amplifier, 274K-1 Relay Unit,
and 409Y-1 Power Supply. The fifteen-pin
bracket assembly is used with the 274K-1
Relay Unit. Refer to figures 2-10 and 2-11.

a. Mount the 499G-1 Rack Mounting Shelf in the
equipment rack.

b. The modules may be plugged into their receptacles
according to steps c. through d.

c. Place the 409X-2 Power Supply units in the 499G-1
Rack Mounting Shelf. Typical arrangements are shown
in figures 2-9A and 2-9B. Power circuit wiring to the

Figure 2-9B. 499G-1 Rack Mounting Shelf,
Typical Equipment Arrangements

Figure 2-9A. 499G-1 Rack Mounting Shelf,
Typical Equipment Arrangements
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on the base plate of the console. The shields
of the input lines should be grounded at the five
1/4-inch ground studs and lugs provided adjacent
to the terminal strip. Refer to figure 7-1.
Table 2-2 lists line connections and their re
spective terminal numbers.

NOTE

If both line 1 and line 2 outputs are not used,
terminate unused line in a 600-ohm resistor.

2.2.5.2 499G-1 RACK MOUNTING SHELF. All con
nections between the 212E-1 Broadcast Console, studio
warning lights, monitor speakers, and power source
are made at the connector strip with screw type
terminals. Refer to instruction books for individual
units used for terminal information.

a. With subassemblies placed in rack shelf as in
paragraph 2.2.4.2, steps c. and d., connect the wiring
cables shown in figure 2-14. Color code and terminal
information may be found in figure 2-15.

b. Connect studio warning lights and speaker leads.

NOTE

Figure 2-10. Twelve-Pin Bracket Assembly

subassembly connectors in the212E-l Broadcast Console
is divided to permit the use of an additional power supply
if a full complement of amplifiers is utilized. Refer to
figure 2-20. Power requirements for the two circuits
fully loaded, together with individual unit requirements,
are shown in table 2-1. Either a second type 409X-2 or
a 409Y-1 Power Supply may be used depending upon
total power necessary. If connection to 230 volts a-c
is desired, see figure 2-12.

d. Place the 274K-1 Relay Unit beside the power
supplies, and move it forward to engage connectors.

2.2.5 INSTALLATION WIRING.

2.2.5.1 212E-1 BROADCAST CONSOLE. All con
nections to the 212E-1 Broadcast Console are made
with screw type terminals.

NOTE

All low-level audio input lines should be kept
separate from the power and control wires.
All wiring should be made with twisted shielded
pairs preferably insulated and grounded at one
end only. Audio lines should be a no. 20 or 22
AWG twisted shielded pair. Studio circuit con
nections for signal lights should be made with
a no. 16 AWG twisted shielded pair. Filament
leads should be a no. 12 AWG twisted pair.
The following connections should be made to
the numbered terminal strip, TB101, located

If no speaker is to be connected to a pair of
speaker terminals, a 600-ohm 10-watt re
sistor should be connected in its place. Mount
the resistor on the 499G-1 Rack Mounting Shelf
terminal strip.

Figure 2-11. Fifteen-Pin Bracket Assembly
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409X-2 409Y-I

Figure 2-12. 409X-2 and 409Y-1 Power Supplies, Connections for 230-Volt A-C Input

TABLE 2-1. POWER REQUIREMENTS

NO. 1 CIRCUIT NO. 2 CIRCUIT

UNIT QTY
PLATE

CURRENT
(ma)

FIL
CURRENT

(amp)
UNIT QTY

PLATE
CURRENT

(ma)

FIL
CURRENT

(amp)

356A-1
356B-1
356B-1

4
1
1

30
77*
88

1.2
1.2
1.2

356A-1
356B-1
VU METERS

6**
1 ♦**

2

45
77

1.8
1.2
0.6

TOTAL 195 3.6 TOTAL 122 3.6

Individual Unit Power Requirements
356A-1 7.5 ma (300 v d-c) 0.3 amp (6.3 v a-c)
356B-1 77 ma (+30 dbm) 1.2 amp (6.3 v a-c)

88 ma (+39 dbm)
356E-1 72 ma 1.55 amp (6.3 v a-c)
VU meter 0.3 amp (6.3 v a-c)
274K-1 0.55 amp (12 v d-c)

Individual Power Supply Rating
409X-2 250 ma 300 v d-c

6.0 amp 6.3 v a-c
1.0 amp 12 v d-c

409Y-1 100 ma 300 v d-c
3.0 amp 6.3 v a-c

♦If 356E-1 is used for channel one program amplifier, the total no. 1 circuit requirement is 190 ma plate
and 3.95 amp filament.
♦♦Six 356A-1 Preamplifiers are the maximum number of preamplifiers used in the complete circuit at one
time. When a 356A-1 Preamplifier is used as a booster in the channel 2 program circuit,the 356A-1 Pre
amplifier is omitted from the monitor circuit.
♦♦♦If a 356E-1 is used for channel two program amplifier, the total power requirement is 117 ma plate and
3.95 amp filament.
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TABLE 2-2. CONNECTIONS TO TERMINAL STRIP TB101

LINE TERMINAL
NUMBER LINE TERMINAL

NUMBER

Low-Level Input Line 1 1 and 2 Monitor 49 and 50

Low-Level Input Line 2 3 and 4 Cue 51 and 52

Low-Level Input Line 3 5 and 6 Ext Input 53 and 54

Low-Level Input Line 4 7 and 8 VU 55 and 56

Low-Level Input Line 5 9 and 10 Output Line 2 57 and 58

Low-Level Input Line 6 11 and 12 Output Line 1 59 and 60

Low-Level Input Line 7 13 and 14 -12 Volts 61

Low-Level Input Line 8 15 and 16 +12 Volts 62

Low-Level Input Line 9 17 and 18 Ground 63

Low-Level Input Line 10 19 and 20 Mute 64

Low-Level Input Line 11 21 and 22 B+ (No. 2 Circuit) 65

Low-Level Input Line 12 23 and 24 B+ (No. 1 Circuit) 66

Low-Level Input Line 13 25 and 26 B- 67 and 68

Ground 27 Mixer 1 Warning Light Control 69

Remote Line 1 (A) 28 and 29 Mixer 2 Warning Light Control 70

Remote Line 2 (A) 30 and 31 Mixer 3 Warning Light Control 71

Remote Line 3 (B) 32 and 33 Mixer 4 Warning Light Control 72

Remote Line 4 (B) 34 and 35 Mixer 5 Warning Light Control 73

Remote Line 5 (C) 36 and 37 Mixer 6 Warning Light Control 74

Remote Line 6 (C) 38 and 39 Mixer 7 Warning Light Control 75

Not Used 40 Not Used 76

Remote Line 7 (D) 41 and 42 6.3 Volts A-C (No. 2 Circuit) 77

Remote Line 8 (D) 43 and 44 6.3 Volts A-C (No. 1 Circuit) 78

Not Used 45 and 46 6.3 Volts A-C (No. 2 Circuit) 79

Not Used 47 and 48 6.3 Volts A-C (No. 1 Circuit) 80

10
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2.3 MODIFICATION AND INITIAL ADJUSTMENTS.

2.3.1 GENERAL.

Initial adjustments of the 212E-1 Broadcast Console
consist of input and output impedance selection, gain
level selection of the 356B-1 Program/Monitor Ampli
fiers, and d-c voltage adjustment of the 409X-2 Power
Supply.

2.3.2 SELECTION OF IMPEDANCES.

The 356A-1 Preamplifiers are factory wired for input
impedance of 150 ohms and output of 600 ohms. When
the 356A-1 Preamplifier is used as a booster or cuing
amplifier, its input must be rewired for 250 or 600
ohms impedance, respectively, as shown in figure 2-6
or 2-13. For other input or output impedances, refer
to terminal connections indicated in the 356A-1 Pre
amplifier Instruction Book.

Figure 2-13. 356A-1 Preamplifier, Connections
for 600-Ohm Input

The 356B-1 Program/Monitor Amplifier is factory
wired for 600-ohm input and output impedances. For
other desired input or output impedances, refer to
the 356B-1 Program/Monitor Amplifier Instruction
Book.

2.3.3 GAIN ADJUSTMENTS.

2.3.3.1 356B-1 PROGRAM/MONITOR AMPLIFIER.
If the 356B-1 Program/Monitor Amplifier is to be used
as a program amplifier, 56 db gain is required, and
the gain selection switch (S301) on the right front cover
of the chassis (near P301) should be operated to the
LOW position. If the 356B-1 is to be used as a monitor
amplifier, the switch should be operated to the HIGH
position to provide 68 db gain.

2.3.3.2 356A-1 PREAMPLIFIER. The gain of the
356A-1 Preamplifier may be increased by reducing
the amount of feedback in the amplifier circuit. As
supplied, the 356A-1 has an over-all gain of 40 db and
approximately 28 db of feedback. With no feedback, it
would have 68 db gain. The feedback may be reduced
when used as a cuing amplifier by using a resistance
divider connected across the output transformer feed
back winding. A typical example is shown in figure
2-7. The gain of the amplifier with this modification
is 50.5 db, with distortion of less than 1%. The 356A-1
is rated at +18 dbm output; however, the level may be
raised to approximately +23 dbm (200 mw) before
clipping occurs.

2,3.4 ADJUSTMENT OF 300 VOLTS D-C OUTPUT
FROM 409X-2 POWER SUPPLY.

A screw driver adjustment, R401, on top of the 409X-2
Power Supply chassis varies the d-c output voltage.
Adjust R401 until the output voltage is 300 volts d-c.

2.3.5 INITIAL ADJUSTMENTS FOR USE OF 356E-1
LIMITER AMPLIFIER.

The following steps outline initial adjustments of the
356E-1 Limiter Amplifier for a 3-to-l compression
ratio:

a. Plug the 356E-1 Limiter Amplifier into JI09 or
Jill.

b. Adjust the 409X-2 Power Supply output for 300
volts d-c.

c. With no input to the amplifier, make the adjust
ments of steps d. through f.

d. Set the VU METER INPUT switch to GR1, channel
1 position, and adjust the zeroing potentiometer, R192,
for a 0 reading on the GR meter. If a 356E-1 Limiter
Amplifier is used in channel 2, adjust R193 with VU
METER INPUT switch in GR2 position.

e. Adjust R162 for 23.5 volts at the test jacks
located on the 356E-1 Limiter Amplifier.

f. Repeat step e. after 30 minutes warmup.

g. Set S601 at average.

h. The GR meter and amplifiers now are ready to
use. The GR meter will read the level of the input
signal above the threshold in the GR positions. With
the equipment adjusted as in step g., the 356E-1
Limiter Amplifier will operate according to steps i.
through k.

11
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Figure 2-14. Power Supply and Relay Unit Cables

i. All signals below threshold (-44 VU) applied to
the input of the 356E-1 Limiter Amplifier will be
amplified uniformly.

j. All signals above threshold will be limited at a 3-
to-1 compression ratio. For every 3 VU rise in input
above the threshold level, the output level will increase
1 VU.

NOTE
Levels are specified in VU, implying a complex
wave, such as a program waveform with high
peaks. The peaks usually are assumed to be
about 10 db above the sine wave peak. When
testing with a sine wave input, it is normal to
test at a level 10 db higher than normal VU level.

With a signal level 10 db higher than normal
level, the CHANNEL 1 VU meter in the 212E-1
will be pinned. When testing at higher levels,
disable the CHANNEL 1 VU meter by dis
connecting one side to M101 or R210. Zero dbm
is a power level of 1 milliwatt in 600 ohms.

k. The desired amount of system limiting may be
obtained by adjustment of the 356E-1 Limiter Amplir
fier. The average signal level may be maintained at
threshold or above threshold according to the oper
ator’s preference. Table 2-3 gives typical values of
the input, output, and program line levels based on a
3-to-l compression ratio, a 6-db line pad, and a
356E-1 Limiter Amplifier with 54 db gain.
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SEE NOTE I

I- DASO

2-DAS3

3-DASO

4-DAS5

5—DASO
6-DAS2

7—DASO

8-DAS9

9- DASO

I0-DAS3

ll-NOT USED
12—NOT USED

RELAY UNIT CABLE NO. I

SEE NOTE

I5-RA9

I4-RC9

I3-RA925

I2-RA93

I i —RA90

I0-RA95

9-RA92
8-DAS2

7-RA906

6-RA903
5-DAS5

4-RA905

3-RA9O2
2-DAS3

I-DAS6

J7O2

RELAY UNIT CABLE NO. 2

P70I

NOTES’-
I. PIN NUMBERS PRECEEDING THE WIRE

CODE NUMBER REFER TO PIN NUMBE RS ON
THE RESPECTIVE JACKS.

2. REFER TO WIRE COLOR CODE OF SECTION
VII .

POWER SUPPLY CABLE

UJ |
UJ OJ
w —

oj o
cn cn
o o
cr a:
i I

O) co

OJ
CD &
a <
a: a:
i l

co io

rO
? CO (XI to
O’ CD (D O’
< O O O
a: ct ct cc
Illi

to w —

Figure 2-15. No. 1 and No. 2 Relay Unit Cables and Power Supply Cable
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Figure 2-16. Jumper Plug Wiring Schematic

Figure 2-17. VU - GR Meter

NOTE

The GR scale on M102 (refer to figure 2-17) is
calibrated for a 3-to-l compression ratio.
Correction should be made for other ratios.

LINE LEVELSTABLE 2-3.

INPUT TO 356E-1 (VU) OUTPUT LEVEL 356E-1 (VU) LINE LEVEL (VU)

-44* +10 +4

-39 +11.5 +5.5

-34 +13 +7

-30-2/3 +14 +8

-29 +14.5 +8.5

-24 +16 +10

♦Threshold Conditions: 3-to- 1 ratio, 6-db line pad, and 54-db gain.

NOTE
The VU meter in channel 1 as shipped will indi
cate 0 VU at +14 VU channel 1 program amplifier
output. If it is desired to change the operating
level of the 356E-1, the VU meter pad must be
modified.

2.3.6 MONITORING EXTERNAL CIRCUIT LEVELS
WITH CHANNEL 2 VU METER.

External signal levels may be monitored by connecting
the circuit to be metered at terminals 55 and 56 of
TB101.

14



2.3.7 RESISTOR VALUES FOR FIXED PADS.

The VU meter. Ml01, and its pad are connected to the
program line between the program amplifier and LINE
switch SI26. A 6-db pad in each line provides isolation
between the program amplifier and the output lines.
The line 1 pad consists of resistors R196, R197,
R198, R199, and R200. The line 2 pad is made up of
resistors R201, R202, R203, R204, and R205. A 7500/
3900-ohm pad made up of resistors R209, R210, and
R211 serves as a meter multiplier. As shipped, VU
meter Ml 01 will indicate 0 VU at a program level of
+8 VU, which normally is a standard level for program
lines. With a +8 VU level at the program line, the
program amplifier output level is +14 VU. The meter
pad consisting of R209, R210, and R211 has a 10-db
loss which provides +4 VU at the meter terminals. A
level of +4 VU will indicate 0 VU on the meter (mini
mum value). The pad resistors are located on TB102
which is mounted on the rear of the front panel above
meters Ml01 and Ml02.

If a program line level other than +8 VU is used, the
pads must be modified. Table 2-4 gives selected
resistor values for VU meter pads. Only calculated
values of resistance are shown, but the nearest
standard value of resistance may be sutstituted with
out seriously affecting the attenuation through the pad.
The level given is the level at the output of the pro
gram amplifier and is higher than the program line
level by the decibel attenuation in the line pad. A
typical example would be a desired program line level
of +4 VU and a line pad of 6 db. The level at the out
put of the program amplifier will be +10 VU and re
sistor values for the meter pad will be R209, 4896
ohms; R210, 1296 ohms; and R211, 5221 ohms. Other
typical resistor values for pads are shown in figure
2-18.

NOTE

Above levels are specified in VU, implying a
complex wave, such as a program waveform
with high peaks. It usually is assumed that
the peaks are 10 db above the sine wave peak.
When testing with a sine wave input, it is
normal to test at a level 10 db higher than
normal level. At this 10-db higher level, the
212E-1 CHANNEL 1 VU meter, M101, will be
pinned if it is left in the circuit. When testing
at higher levels, disable VU meter M101 by
disconnecting it or one end of R210. The VU
ATTENUATOR should be set 10 db higher than
normal for metering of channel 2.

A resistor kit is included in the cloth bag tied to the
front of the console. This kit can be used to make pads
to change the channel 1 level to plus 6 VU or plus 10
VU. The following resistors are included in the kit:
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Installation and Adjustment

TABLE 2-4

Collins Part No. Value (ohms)

745-1361-00 1000

745-1364-00 2000

745-1368-00 2400

745-1375-00 3600

745-1382-00 5100

745-1385-00 6200

METER PAD RESISTOR VALUES

VU Level for
0 VU on Meter R209 R210 R211

18 6203 2603 1620

16 5934 2334 2091

14 5926 2026 2741

12 5279 1679 3690

10 4896 1296 5221

8 4482 882 8177

6 4047 447 16788

4 3600 0 Open

2.3.8 SUGGESTED FUNCTION FOR S125 SPARE
SWITCH.

Unused contacts on the SPARE switch, S125, may be
wired for switching the following functions:

a. Override.

b. Tape recorder.

c. Headphones.

d. VU meter.

e. Auxiliary input or output circuits.

2.3.9 SUGGESTED SPEAKER AND WARNING LIGHT
CONTROL CIRCUIT MODIFICATIONS.

A simplified schematic of the speaker and warning
light control circuits is shown in figure 4-7. Mixer
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Rl R3 3600

RESISTANCE VALUES IN OHMS
LEVEL TO BE

METERED
PAD LOSS FOR
0 VU READING R 1 R 2 R 3

+ 4 DBM 0 0 OPEN 0
+ IODBM 6DB 1296 5221 1296
*32DBM 28DB 3601 311 3601
+39DBM 35DB 3764 139 3764

A. RESISTANCE VALUES FOR VU METER PADS

600 OHM PADS

Rl Rl

> R2

Rl

Rl

Rl

> R2
> Rl

LOSS IN DB Rl IN OHMS R2 IN OHMS Rl IN OHMS R2 IN OHMS

0 0 OPEN 0 OPEN
3 103 1703 51.3 1703
6 199 803 98 803
10 312 422 156 422
15 419 220 209 220
20 490 121 245 121

8. RESISTOR VALUES FOR 600 OHM PADS

Figure 2-18. Resistor Values for Fixed Pads
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MICROPHONE

TURNTABLE

TO +I2V DC

(A). MIXER WIRED FOR MICROPHONE AND TURNTABLE INPUTS.

SI 12 SIH

SI 13 SI 12

(C). MIXER NO.2 WIRED FOR A SECOND CONTROL ROOM
MICROPHONE FOR PROGRAM OR AUDITION.

NO.2 AND NO.3 WIRED TO OPER-
THE SAME SPEAKER-LIGHT RELAY.

(B). MIXER
ATE

INPUT

RELAY CONTROL LEAD

(D). TWO STUDIOS ON TWO MIXERS

Figure 2-19. Suggested Speaker and Warning - Light Control Circuit Modifications
17
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key switch SI01 and channel key switches Sill through
SI 17 control application of 12 volts d-c to relays lo
cated in the 274K-1 Relay Unit. Mixer circuit wiring
may be modified easily for specific station applica
tions. Refer to figure 2-19 for suggested circuit
modifications. Circuit (a) shows a mixer wired for
microphone and turntable inputs. Circuit (b) shows a
mixer no. 2 and no. 3 rewired to operate one speaker
light relay. Circuit (c) shows mixer (a) modified for
a second control room microphone to be used for
program or audition. Circuit (d) shows two studios
wired on two mixers. Circuit (e) shows warning light
relay wiring for studio A on two mixers with turn
tables. Individual volume level controls should be
connected at each speaker.

2.3.10 MONITOR INPUT SWITCH (S128).
The MONITOR INPUT switch can be used to mute studio
speakers in CUE or TB REMOTE positions. When the 

SECTION II
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switch is set at CUE or TB REMOTE, 12 volts d-c is
provided at TB101 terminal 64. This voltage can be
used to operate relays which will mute (silence) the
studio speakers without operating the studio warning
lights. The relays should be wired to disconnect the
speakers and load the line when operated. If you want
to mute the studio speakers on CUE or TB REMOTE
and will disregard studio light operation, remove the
jumper connections indicated in figure 4-4. With these
jumpers removed, the studio speaker will be muted
and ON AIR lights turned on when the switch is set at
CUE or TB REMOTE. The monitor amplifier may be
connected to an external circuit by placing the MONI
TOR INPUT switch in the EXT position. The line to be
monitored should be connected at terminals 53 and 54
of TB101. Terminals 53 and 54 should be terminated
with a 600-ohm resistor when not used. If an un
balanced input is used, connect the ground lead to
terminal 54.

SEE NOTE I

notes:
I. SWITCHES ARE AS THEY APPEAR WHEN VIEWED

FROM THE FRONT TOP WITH THE FRONT PANEL
HINGED DOWN.

2. ALL KEY SWITCHES MOUNTED WITH SCREW
HEADS TOWARD TOP OF PANEL.

3. ON MULTIPLE WAFER ROTARY SWITCHES, THE
WAFERS ARE ALPHABETICALLY IDENTIFIED WITH
THE “A' WAFER NEAREST THE FRONT PANEL ETC.

Figure 2-21. 212E-1 Broadcast Console, Switch Pin Orientation
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3.1 CONTROL FUNCTIONS.

3.1.1 MIXER.

The nine mixer controls are located near the lower
edge of the front panel of the 212E-1 Broadcast Console.
The attenuators are identified as MIXER 1 through
MIXER 7, REMOTE 1, and REMOTE 2. To the right of
each mixer control knob is located a channel 1 or
channel 2 selector switch. Each switch is color coded
to identify it with an associated mixer control knob.
The designation of these mixers are silk screened on
the front panel and covered by Plexiglas. The Plexi
glas can be removed and other designations inserted
on paper strips. These controls adjust the signal
levels fed to the program lines. MIXERS 5 through 7
and REMOTE 1 and 2 are provided with cue positions.

NOTE

Mixers should not be set in cue position (extreme
counterclockwise) except when this function is in
use.

3.1.2 MIXER SELECTOR SWITCHES.

The switches are identified as MIXER 2 through
MIXER 7 and REMOTE A through REMOTE D. The
key switches are arranged across the top of the panel 

and are color coded to match their companion mixer
controls. A spare key switch is provided on the right
side of the panel to be used as desired in any custom
wiring addition. MIXER 2 through MIXER 7 switches
select one of two low-level input lines to be fed to the
preamplifiers. REMOTE A, B, C, or D line switches
select one of two remote lines to be fed to REMOTE
A, B, C, or D function switches for program, audition,
or monitoring. The panel designations for these
switches are on paper strips covered by Plexiglas.
These strips may be removed and desired designations
inserted.

3.1.3 GAIN CONTROLS.

The MONITOR gain control is located at the center of
the left end of the panel directly above MIXER 1 control.
The MASTER 1 and MASTER 2 gain controls are lo
cated at the center of the right end of the panel directly
above the remote mixer controls. The MONITOR gain
control adjusts the input level to the monitor amplifier,
and the MASTER 1 and MASTER 2 gain controls adjust
the input level to the program amplifiers.

3.1.4 REMOTE FUNCTION SELECTOR SWITCHES.

The remote function selector switches are identified
as REMOTE A, REMOTE B. REMOTE C, and REMOTE
D. REMOTE switches A and B are located above
MIXER 3 and REMOTE switches C and D above MIXER
7. Each has OFF, MONITOR, CUE, and MIX positions.

Figure 3-1. 212E-1 Broadcast Console, Control Locations
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When both of the function switches associated with a
particular mixer are set at OFF, the mixer is out of
the circuit. When any switch is in the MONITOR
position, its remote line may be monitored by phones
connected at the MONITOR jack. When one of the
switches is in CUE position, the cuing signal from
monitor amplifier may be fed back into the remote
line. When any switch is in the MIX position, the
signal from an associated remote line may be mixed
into either of the program channels.

NOTE

Remote mixers should not be set in the CUE
position except when this function is in use.

3.1.5 MONITOR INPUT SWITCH.

The MONITOR INPUT switch is located above the
MIXER 1 attenuator. It has seven positions (EXT,
CH 1, CH 2, CUE, TB REMOTE, TB STUDIO, and
AUD). When the MONITOR INPUT switch is in the
off position, no signal is connected to the monitor
amplifier input. In the EXT position, a signal con
nected at terminals 53 and 54 of TB101 may be moni
tored. When the switch is in CH 1 or CH 2 position,
the indicated program line is connected through a
bridging pad to the MONITOR level control and moni
tor amplifier input. Placing the switch in the CUE
position and setting MIXER 5, MIXER 6, MIXER 7,
REMOTE 1, or REMOTE 2 at cue (extreme counter
clockwise position) will remove the input signal from
the mixer and connect it to the MONITOR level control
and monitor amplifier input. The TB REMOTE and
TB STUDIO positions allow talk-back with the control
room microphone. The AUD position permits the
MONITOR level control and monitor amplifier to be
connected to the monitor booster amplifier and
CHANNEL 2 bus.

3.1.6 VU METER INPUT SWITCH.

The VU METER INPUT switch is located to the right
of the CHANNEL 2 VU meter. It has seven positions
(MON, CH 2, REMOTE 1, REMOTE 2, EXT, GR CH 1,
and GR CH 2. In the MON, CH 2, REMOTE 1, REMOTE
2, and EXT positions, the VU METER INPUT switch
connects the CHANNEL 2 VU meter, M102, and the VU
ATTENUATOR to that particular circuit. If type 356E-1
Limiter Amplifiers are used, operation of the switch
to GR CH 1 and GR CH 2 positions provides indication
of the gain reduction in decibels above threshold.

3.1.7 VU ATTENUATOR.

The VU ATTENUATOR is used to adjust the CHANNEL
2 VU meter, M102, to peak at zero for various indicated
and desired levels. Always set the VU ATTENUATOR
to OFF when not in use, and start at OFF when meas
uring unknown signal levels.

3.1.8 MONITOR PHONE INPUT.

The MONITOR PHONE INPUT switch allows the
MONITOR phone jack to be connected to either channel
2 output or remote phone circuits.

3.1.9 LINE SWITCH.

The LINE switch, SI26, permits switching LINE 1 to
either CH 1 or CH 2 position. LINE 2 is switched to
the other program channel at the same time. In the
middle position, both channels are terminated in a re
sistive load. Figure 3-1 shows a simplified diagram
of the switch and associated circuitry.

3.2 OPERATING PROCEDURES.

3.2.1 ROUTINE OPERATION.

3.2.1.1 LOCAL PROGRAM ON THE AIR. To put local
program on the air, channel 1, the following is a pro
cedure for local studio operation:

a. Choose the input lines desired with the mixer
selector switches.

b. Move mixer key switches as required to channel
1 position.

c. Rotate MONITOR INPUT switch to CH 1 position.

d. Set MASTER 1 to 24.

e. Turn up MIXER 1, MIXER 2, or MIXER 3 as re
quired, and adjust for desired microphone output
balance.

f. Adjust MASTER 1 gain control to desired level as
indicated on CHANNEL 1 VU meter.

g. Adjust the level of monitor speakers as desired
by use of the MONITOR gain control.

3.2.1.2 AUDITION PROGRAM. To audition program,
channel 2 may be used for audition when not being
employed as a program channel.

a. Select desired microphone inputs with the mixer
selector switches.

b. Move mixer key switches to channel 2 position.

c. Turn up the corresponding mixer controls.

d. Set the MONITOR INPUT to AUD.

e. The audition may be heard over the monitor
speakers. The level may be adjusted by means of the
MONITOR gain control.

3.2.2 REMOTE LINE OPERATION.

3.2.2.1 REMOTE PROGRAM ON THE AIR. To put
remote program on the air, the following detailed 
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operating procedures are necessary to put a remote
line on the air:

a. Set remote line switch to proper line.

b. Set associated REMOTE (A, B, C, or D) function
switch to MIX.

c. Set remote mixer switch to desired program
channel.

d. Adjust remote mixer for proper level.

3.2.2.2 FEED CUE SIGNAL AND SWITCH REMOTE
LINE TO ON THE AIR. To feed cue signal and switch
remote line to on the air, set up as previously set for
putting remote line on air except set remote function
switch to CUE. The cue signal is then fed from the
monitor amplifier through the function switch to the
remote line. When the cue is sent, the control room 

operator switches the remote function switch from
CUE to MIX, and the remote line is on the air.

3.2.2.3 TALK BETWEEN CONTROL ROOM OPER
ATOR AND REMOTE OPERATOR. To talk between
control room operator and remote operator, set
controls as follows:

a. Set remote line switch to proper line.

b. Set REMOTE (A, B, C, or D) function switch to
MONITOR.

c. Set MONITOR INPUT switch to TB REMOTE.

d. Set VU METER INPUT switch to REMOTE (1 or
2). To talk, control room operator sets the CR MIC
switch to TB REMOTE and adjusts MONITOR attenu
ator for desired remote line level. To listen to the
remote operator, the control room operator sets the
CR MIC switch to MIX and adjusts MONITOR attenu
ator for speaker level.

SECTION IV
PRINCIPLES OF OPERATION

4.1 GENERAL.

A functional block diagram of a typical 212E-1 Broad
cast Console is shown in figure 4-1. Amplifiers of the
plug-in module type may be added, as necessary, to
handle up to 9 of 21 possible inputs simultaneously
and serve two output lines. Lever switches permit the
selection of two possible sources for each of six of
the low-level input attenuators. Each remote input
attenuator may be switched to four possible sources.
The output of each step type attenuator is connected
to a key switch which can feed either of the two
program lines when the console is used for dual
operation. During normal single line program oper
ation, the second channel can be used for audition
purposes. Output from the two-stage 356A-1 Pre
amplifiers is passed through constant impedance at
tenuators before being switched to the program lines.
Connections for control room speaker and warning
lights must be interlocked with the first mixer key
switch (MIXER 1) and remote and cue functions to
prevent program interruptions. Studio speakers can
be interlocked with other mixer keys. The channel 1
line is monitored continually by VU meter M101. Ex
ternal circuit levels may be monitored on the CHAN
NEL 2 VU meter, M102. Cuing signals from cue
positions on MIXERS 5, 6, 7, and REMOTE mixers 1
and 2 are available for headphone operation from
TB101, terminals 51 and 52, when a jumper plug is
used in J113. If a 356A-1 Preamplifier (wired for 600
ohms) is plugged into J113, the power level is suffi
cient for cue speaker operation. If a cue speaker is 

used, a speaker level control should be provided. If
desired, the cue signal may be amplified by the moni
tor amplifier by placing the MONITOR INPUT switch
at CUE. The MONITOR level control will control
speaker level when using the monitor amplifier for
cuing. Program cuing signals may be taken from
the audition circuits and amplified by the monitor
amplifier. Studio speakers normally will be metered
by operation of the MONITOR INPUT switch in cue
or talk-back remote position. However, studio
speakers may be wired to use external position. Typi
cal signal levels are shown in figure 4-2.

4.2 MIXER CIRCUITS.

Refer to figures 4-1 and 7-1. Nine independent input
circuits are provided. Seven are low-level micro
phone or transcription inputs each having an individual
two-stage preamplifier. Two remote inputs may be
selected from eight remote lines. The mixing circuits
maintain the correct impedance relationship at all
times, and the volume level in any specific circuit is
independent of mixing and switching operations in
other circuits. Attenuators ATI01 through ATI09
control the input levels to the mixing circuits. Each
is a constant-impedance attenuator with 600:1200
impedance ratio. Resistors R125 through R160 com
pensate changes of impedance at the mixer bus when
one or more of the mixers is out of the circuit. Mixer
controls and terminating resistors introduce approxi
mately 15 db minimum loss. Contacts on the mixer
and channel key switches complete 12-volt d-c circuits
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356A-I 356A-I MASTER 356B-I
PREAMPLIFIER MIXER BOOSTER GAIN PROGRAM

AMPLIFIER CONTROL AMPLIFIER

REPEAT PROGRAM
COIL 10 DB MIXER LINE

Figure 4-2. Typical Power Levels
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Figure 4-3. Program Circuits, Simplified Schematic Diagram 25



SECTION IV
Principles of Operation

SIOI

SI28A

SI28B

13 MUTE

SI28C

13

[monitor phone'input!

12V

OUTPUT

CUE
SIGNAL

R2O8
560

RI88
4700

RI85
4700

PROGRAM
CHANNEL I

TALKBACK
STUDIO

RI83
4700

MONITOR
OUTPUT

Rl 86
4700

MONITOR
ATII2

EXTERNAL
INPUT

REMOTE
PHONE

PROGRAM
CHANNEL 2

NOTE:
IF OPERATION OF STUDIO SPEAKERS IS
NOT DESIRED IN CUE OR TB POSITIONS.
REMOVE JUMPERS ON 9 AND 10 OF SI28C.

| MONITOR |
J118

1 356A-I

CUE
AMPLIFIER

I 0 J 113 ||
o o

JUMPER j||2
PLUG -----------

REMOTE INPUT
SWITCHES
SI20, SI21,
SI22, SI23

356B-I
MONITOR

AMPLIFIER
JII4

| MONITOR INPUT }
SI28

| TB REMOTE-]

FROM
MIXER

BUSS

o 10 o
2o

o 1 °

T0SII2, SI 13, SI 14,SI 15,SI 16, EXT INPUT
ANDSII7 COMMON

Figure 4-4. Monitor Circuits, Simplified Schematic Diagram

26



Figure 4-5. 
Typical Rem

ote Talk-Back Circuit Levels

o

-69VU
-59DBM

CONTROL
ROOM

MICROPHONE __CA .356A"I
PREAMPLIFIER

-29 VU
-I9DBM

SIOI

TB REMOTE (TALK)

TB REMOTE (LISTEN)

8DB KIOI

o o

ATII2

SECTIO
N IV

Principles of O
peration



SECTION IV
Principles of Operation

to operate the speaker and warning light control relays
K501, K502, K503, and K504. These circuits should be
interlocked to prevent program interruption. Talk-
back from the control room into any one of the studios
or into the remote lines not in use is possible by key
switch control.

4.3 PROGRAM CIRCUITS.

Refer to figures 3-1 and 4-3. Input signals connected
into a particular program line by the channel key
switches are applied to the input of the associated
booster amplifier. The booster amplifier is a type
356A-1 with input terminals connected for 250 ohms
impedance, as shown in figure 2-6. Channel 1 booster
plugs into JI08, and channel 2 booster amplifier plugs
into JI 10. Output from the booster amplifiers is
attenuated by MASTER 1 and MASTER 2 gain controls
ATI 10 and AT111. Output from the program amplifier
is isolated from the program lines by 6-db pads. The
line 1 pad consists of resistors R196, R197, R198,
R199, and R200. Resistors R201, R202, R203, R204,
and R205 make up the 6-db pad for line 2. Nominal
signal levels are -50 dbm at the input of the booster
amplifier, -10 dbm at the output of the booster ampli
fier, -32 dbm at the input of the program amplifier,
+24 dbm at program amplifier output, and +18 dbm at 

program line. The signal from the output of the pro
gram amplifiers (+24 dbm) is connected through a
LINE switch, SI26, and a 6-db pad to the output line
connections of the console. The program amplifier
output also is applied through pads, to the MONITOR
INPUT switch, S128, and the CH 1 PROGRAM phone
jack, JI 17. The output of channel 1 program amplifier
connects through a 10-db pad to VU meter (Ml01).
The VU METER INPUT switch, S129, connects the
CHANNEL 2 VU meter, Ml02, to monitor the output of
the channel 2 program amplifier.

4.4 MONITOR CIRCUITS.

Refer to figure 4-4. The MONITOR INPUT selector
(S128) has seven positions: EXT, CH 1, CH 2, CUE,
TB REMOTE, TB STUDIO, and AUD. When the
switch is in EXT position, a signal connected at
terminals 53 and 54 of TB101 may be monitored.
With the switch in CH 1 or CH 2 position, the re
spective program line may be monitored. In the cue
position, cue signals from MIXER 5, MIXER 6,
MIXER 7, REMOTE 1, or REMOTE 2 attenuators may
be applied to the input of the monitor amplifier. The
control room microphone may be used for remote
line talk-back functions by placing the switch in TB
REMOTE position. Typical circuit levels are shown

SI28 OPENS 12 VOLT CIRCUIT TO SI 12 THROUGH
Sil 7 IN T.B. REMOTE AND CUE POSITIONS.

28
Figure 4-6. Mixer Switching Circuits, Simplified Schematic Diagram
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-I2VDC 115 VAC

Figure 4-7. Speaker and Warning Light Control Circuits

SI28
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1
I
I
I
I TB REMOTE f
1 r------ — mix -J-*—O—=-^---- TB STUDIO I

A 24

Figure 4-8. Studio Talk-Back Circuit, Simplified Schematic Diagram

in figure 4-5. Placing the switch in the TB STUDIO
position allows talk-back functions with studio micro
phones where a program is not in progress. Switch
SI 28 can be wired to provide muting of studio
speakers in cue and talk-back positions. The MONI
TOR phone jack may be used to monitor either the
incoming remote lines or channel 2 output by means
of the MONITOR PHONE INPUT switch, SI27. If
desired, channel 2 may be used for audition. It will
be necessary to plug a 356A-1 booster amplifier in
J112. With the MONITOR INPUT switch in AUD and
mixer key in CH 2 position, the program will be
connected to the monitor circuit.

4.5 STUDIO SPEAKER AND WARNING LIGHT
CONTROL CIRCUITS.

Refer to figure 4-6. Mixer circuit key switch SI01
and channel selector switches Sill through SI 17 control
application of 12 volts d-c to relays K501, K502, K503,
and K504.

The switches are interlocked electrically to prevent
program interruption. Speakers are operated from
the 600-ohm output of the 356B-1 Program/Monitor
Amplifier. Resistors R501, R502, R503, and R504
are connected as terminating resistors when speakers
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4.6 STUDIO TALK-BACK CIRCUITS.

are removed from the circuit. Contacts on relays
K501, K502, K503, and K504 control the application of
115 volts a-c to the ON AIR and OFF AIR warning
lights. Wiring modifications may be necessary to
meet individual station requirements. A few typical
modifications are shown in figure 2-19.

Refer to figure 4-8. The MONITOR INPUT switch
should be in TB STUDIO position. Switch S101 will
connect the control room microphone to the monitor
amplifier input circuit. The level is adjusted by use
of MIXER 1. The EXT meter position must be used
for level indicating circuits.

SECTON V
MAINTENANCE

5.1 PERIODIC INSPECTIONS AND PREVENTIVE
MAINTENANCE.

5.1.1 ATTENUATORS.

Clean all attenuators occasionally to avoid noisy oper
ation. To clean attenuators, proceed as follows:

a. Remove the dust cover.

b. Saturate a piece of lint-free cloth with carbon
tetrachloride, and wipe each contact and contact arm.

c. Apply a thin film of contact lubricant such as
Daven oil or equivalent.

d. Replace and secure dust cover.

5.1.2 KEY SWITCHES.

The contacts of the key switches should be cleaned
occasionally with a burnishing tool. Be careful not
to bend any of the leaf springs.

Figure 5-1. 212E-1 Broadcast Console, 356A-1
Preamplifier Connected to Test Cable

5.1.3 WIRING.

Check all wiring for loose connections and frayed
insulation. Make certain that all terminal strip screws
are tight.

5.2 TROUBLE SHOOTING.

5.2.1 GENERAL.

When one of the amplifiers is plugged into the test
cable connector and the cable is plugged into the
console, the amplifier may be turned upside down
for testing and maintenance. See figure 5-1.

NOTE

When an amplifier module is to be removed
from the cabinet, lift the rear edge of the
module clear of the retaining rail, and push
toward the rear to unplug.

5.2.2 REPLACEMENT OF METER LAMPS.

The two lamps in each VU meter (M101 or M102) are
accessible from the front. Both are mounted on a
bracket at the front of the meter case. Remove the
screws at the edge of the meter face, remove front of
meter case, replace the lamps, and replace the front
of meter case.

5.2.3 EXCESSIVE DISTORTION.

If excessive distortion is noted, it may be due to an
unbalanced condition in the push-pull output stage of
the 356B-1 Program/Monitor Amplifier. Replace
tubes V303 and V304.
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212E-1 Broadcast Console

ITEM DESCRIPTION COLLINS
PART NUMBER

AT101 ATTENUATOR, VARIABLE: G00/1200 ohms
impedance; 20 steps, 2 db each, except last
step, last step infinity

378-0368-00

ATI 02 ATTENUATOR, VARIABLE: same as AT101 378-03G8-00
ATL03 ATTENUATOR, VARIABLE: same as AT101 378-0368-00
AT 104 ATTENUATOR, VARIABLE: same as AT101 378-0368-00
AT 105 ATTENUATOR, VARIABLE: 600/1200 ohms

impedance; 20 steps; 2 db each; except
last step, last step infinity, with cuing
position

378-0367-00

AT10G ATTENUATOR, VARIABLE: same as AT105 378-0367-00
AT 107 ATTENUATOR, VARIABLE: same as AT105 378-0367-00
AT 108 ATTENUATOR, VARIABLE: same as AT105 378-0367-00
AT109 ATTENUATOR, VARIABLE: same as AT 105 378-0367-00
ATU0 ATTENUATOR, VARIABLE: 600/600 ohms

impedance; 20 steps; 2 db each step; except
last step; last step infinity

378-0369-00

ATI IL ATTENUATOR, VARIABLE: same as ATI 10 378-0369-00
ATI 12 ATTENUATOR, VARIABLE: same as ATI 10 378-0369-00
ATI 13 ATTENUATOR, VARIABLE: T type multi

plier; 7500/3900 ohms; 20 steps, 2 db per
step; 15 degree contact spacing; ccw shaft
rotation; 1st step 1 MW, 2nd step 4 VU, 3rd
step 6 VU, last step OFF

378-0011-00

CR101 SEMICONDUCTOR DEVICE, DIODE: germa
nium; type 1N48; peak inv. volts, 85 v; peak
rcct current 150 ma; 0.225 in. dia by 2-3/4 in.
1g approx overall

353-0027-00

J101 CONNECTOR, RECEPTACLE, ELECTRICAL:
12 flat polarized female contacts, 10 amp,
730 v; straight shape

366-2120-00

J102 CONNECTOR, RECEPTACLE, ELECTRICAL:
same as J101

366-2120-00

J103 CONNECTOR, RECEPTACLE, ELECTRICAL:
same as J101

366-2120-00

J104 CONNECTOR, RECEPTACLE, ELECTRICAL:
same as J101

3G6-2120-00

J105 CONNECTOR, RECEPTACLE, ELECTRICAL:
same as J101

366-2120-00

J106 CONNECTOR, RECEPTACLE, ELECTRICAL:
same as J101

366-2120-00

J107 CONNECTOR, RECEPTACLE, ELECTRICAL:
same as J101

366-2120-00

J108 CONNECTOR, RECEPTACLE, ELECTRICAL:
same as J101

366-2120-00

J109 CONNECTOR, RECEPTACLE, ELECTRICAL:
same as J101

366-2120-00

JI 10 CONNECTOR, RECEPTACLE, ELECTRICAL:
same as J101

366-2120-00

Jill CONNECTOR, RECEPTACLE, ELECTRICAL:
same as J101

366-2120-00

J112 CONNECTOR, RECEPTACLE, ELECTRICAL:
same as J101

366-2120-00

J113 CONNECTOR, RECEPTACLE, ELECTRICAL:
same as J10I

366-2120-00

J114 CONNECTOR,RECEPTACLE, ELECTRICAL:
same as J101

366-2120-00

J115 CONNECTOR, RECEPTACLE, ELECTRICAL:
same as J101

366-2120-00

J116 CONNECTOR, RECEPTACLE, ELECTRICAL:
same as J101

366-2120-00

J117 JACK TELEPHONE: midget, for a two con
ductor plug

358-1080-00

JL18 JACK TELEPHONE: same as J117 358-1080-00
K101 RELAY, ARMATURE: contact arrangement,

rt 1C, 1A; left 1C, 1A; 12 v ; 87 coil resist
ance ±10%: palladium contacts 1/16 in. dia,
3 amp, 150 w, cone shape

970-1156-00

M101 METER, AUDIO LEVEL: volume level indica
tor in a 4 in. by 4-1/4 in. case w/ internal
illumination of two G. 3 v 0.15 amp lamps in
parallel; plain buff scale, type A, shall show
levels from -20 to 0 thru plus 3 above the arc,
and per cent v from 0 thru 100 below the arc;
the figures -20 thru 0 and 0 thru 100 arc black,

456-0042-00

plus 1 thru plus 3 are red /

ITEM DESCRIPTION COLLINS
PART NUMBER

M102 METER, AUDIO LEVEL: same as Ml01 plus
GR scale

456-0012-00

Pl 15 CONNECTOR, PLUG, ELECTRICAL: 12 prong
chassis mtg plug w/ angle brackets; special
wax impregnated contact retainer plate

365-2120-00 ..

Pl 16

R101

CONNECTOR, PLUG, ELECTRICAL: same
as Pl 15
RESISTOR, FIXED, COMPOSITION: 0.22
megohm *10%, 1/2 w

365-2120-00

745-1450-00

R102 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R103 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R104 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R105 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R106 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R107 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

RIOS RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R109 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R110 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

Rill RESISTOR, FIXED, COMPOSITION: same as
R10I

745-1450-00

R112 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R113 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R114 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R115 RESISTOR, FLXED, COMPOSITION: same as
R101

745-1450-00

RUG RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R117 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R118 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R119 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R120 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R121 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R122 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R123 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R124 RESISTOR, FIXED, COMPOSITION: same as
R101

745-1450-00

R125 RESISTOR, FLXED, COMPOSITION: 150 ohms
±10% 1/2 w

745-1317-00

R126 RESISTOR, FIXED, COMPOSITION: same as
R125

745-1317-00

R127 RESISTOR, FIXED, COMPOSITION: same as
R125

745-1317-00

R128 RESISTOR, FIXED, COMPOSITION; same as
R125

745-1317-00

R129 RESISTOR, FLXED, COMPOSITION: same as
R125

745-1317-00

R130

R131

RESISTOR, FIXED, COMPOSITION: same as
R125
RESISTOR, FIXED, COMPOSITION: 1000
ohms ±10% 1/2 w

745-1317-00

745-1352-00

R132 RESISTOR, FIXED, COMPOSITION: same as
R131

745-1352-00

R133 RESISTOR, FIXED, COMPOSITION: same as
R131

745-1352-00

R134 RESISTOR, FIXED, COMPOSITION: same as
R131

745-1352-00
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ITEM DESCRIPTION COLLINS
PART NUMBER

R135

R136

R137

R138

R139

R140

R141

R142

R143

R144

R145

R146

R147

R148

R149

R150

R151

R152

R153

R154

R155

R156

R157

R158

R159

R160

R161

R162

RL63

R164

R1G5

R166

R167

R168

R169

R170

R171

R172

R173

R174

R175

R176

RESISTOR, FIXED, COMPOSITION: same as
R131
RESISTOR, FIXED, COMPOSITION: same as
R131
RESISTOR, FIXED, COMPOSITION: same as
R131
RESISTOR, FIXED, COMPOSITION: same as
R131
RESISTOR, FIXED, COMPOSITION: same as
R131
RESISTOR, FIXED, COMPOSITION: 2200
ohms ±10% 1/2 w
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: same as
Rll0
RESISTOR, FIXED, COMPOSITION: same as
R140
RESISTOR, FIXED, COMPOSITION: 160 ohms
±5% 1/2 w
RESISTOR, FIXED, COMPOSITION: same as
R1G1
RESISTOR, FIXED, COMPOSITION: 430ohms
±5% 1/2 w
RESISTOR, FIXED, COMPOSITION: same as
R161
RESISTOR, FIXED, COMPOSITION: same as
R161
RESISTOR, FIXED, COMPOSITION: 120ohms
±5%, 1/2 w
RESISTOR, FIXED, COMPOSITION: same as
RIGG
RESISTOR, FIXED, COMPOSITION: 5G0 ohms
±5%, 1/2 w
RESISTOR, FIXED, COMPOSITION: same as
R166
RESISTOR, FIXED, COMPOSITION: same as
R166
RESISTOR, FIXED, COMPOSITION: 1500
ohms ±5% 1/2 w
RESISTOR, FIXED, COMPOSITION: same as
RL71
RESISTOR, FIXED, COMPOSITION: same as
R161
RESISTOR, FIXED, COMPOSITION: same as
R1G1
RESISTOR, FIXED, COMPOSITION: same as
RIG 3
RESISTOR, FIXED, COMPOSITION: same as
R1G1

745-1352-00

745-1352-00

745-1352-00

745-1352-00

745-1352-00

745-13G6-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1366-00

745-1319-00

745-1319-00

745-1336-00

745-1319-00

745-1319-00

745-1313-00

745-1313-00

745-1341-00

745-1313-00

745-1313-00

745-1358-00

745-1358-00

745-1319-00

745-1319-00

745-1336-00

745-1319-00

212E-1 Broadcast Console

ITEM DESCRIPTION COLLINS
PART NUMBER

R177

R178

RESISTOR, FIXED, COMPOSITION: same as
R161
NOT USED

745-1319-00

R179 RESISTOR, FIXED, COMPOSITION: 620 ohms
±5%, 1/2 watt

745-1343-00

R180 RESISTOR, FIXED, COMPOSITION: same as
R179

745-1343-00

R181

R182

RESISTOR, FIXED, COMPOSITION: same as
R179
NOT USED

745-1343-00

R183

R184

RESISTOR, FIXED, COMPOSITION: 4700
ohms ±10%, 1/2 w
NOT USED

745-1380-00

R185 RESISTOR, FIXED, COMPOSITION: same as
R183

745-1380-00

R186

R187

RESISTOR, FIXED, COMPOSITION: same as
R183
NOT USED

745-1380-00

R188 RESISTOR, FIXED, COMPOSITION: same as
R1S3

745-1380-00

R189 RESISTOR, FIXED, COMPOSITION; 3900
ohms ±5%, 1/2 w

745-1376-00

R190 RESISTOR, FIXED, COMPOSITION: same as
R168

745-1341-00

R191 RESISTOR, FIXED, COMPOSITION: same as
R189

745-1376-00

R192 RESISTOR, VARIABLE, COMPOSITION: 1000
ohms ±20%, 1 w

380-5263-00

R193 RESISTOR, VARIABLE, COMPOSITION: same
as R192

380-5263-00

R194 RESISTOR, FIXED, COMPOSITION: 560
oluns ±10%, 1 w

745-3342-00

R195 RESISTOR, FIXED, COMPOSITION: same as
R194

745-3342-00

R196 RESISTOR, FIXED, COMPOSITION: 100 ohms
±5%, 1 w

745-3309-00

R197 RESISTOR, FIXED, COMPOSITION: same as
R19G

745-3309-00

R198 RESISTOR, FIXED, COMPOSITION: 820 ohms
±5%, 2 w

745-5648-00

R199 RESISTOR, FIXED, COMPOSITION: same as
R196

745-3309-00

R200 RESISTOR, FIXED, COMPOSITION: same as
R196

745-3309-00

R201 RESISTOR, FIXED, COMPOSITION: same as
R196

745-3309-00

R202 RESISTOR, FIXED, COMPOSITION: same as
R196

745-3309-00

R203 RESISTOR, FIXED, COMPOSITION: same as
R198

745-5648-00

R204 RESISTOR, FIXED, COMPOSITION: same as
R196

745-3309-00

R205 RESISTOR, FIXED, COMPOSITION: as
R196

745-3309-00

R206 RESISTOR, FIXED, COMPOSITION: 10,000
ohms ±10%, 1/2 w

745-1394-00

R207 RESISTOR, FIXED, COMPOSITION: same as
R20G

745-1394-00

R208 RESISTOR, FIXED, COMPOSITION: 560 ohms
±10%, 2 w

745-5642-00

R209 RESISTOR, FIXED, FILM: 5620 ohms ±1%,
1/2 w

705-2149-00

R210 RESISTOR, FIXED, FILM: 2000 ohms ±1%,
1/2 w

705-2138-00

R211 RESISTOR, FIXED, FILM: 2670 ohms ±1%,
1/2 w

705-2141-00

R212 RESISTOR, FIXED, COMPOSITION: same as
R20G

745-1394-00

R213 RESISTOR, FIXED, COMPOSITION: same as
R206

745-1394-00

R214 RESISTOR, FIXED, COMPOSITION: same as
R140

745-1366-00

RESISTOR, FIXED, COMPOSITION: 1000
oluns ±5%, 1/2 w

745-1361-00

RESISTOR, FIXED, COMPOSITION: 2000
ohms ±5%, 1/2 w

745-1364-00

RESISTOR, FIXED, COMPOSITION: 2400
ohms ±5%, 1/2 w

745-13G8-00

RESISTOR, FIXED, COMPOSITION: 3600
ohms ±5%, 1/2 w

745-1375-00

RESISTOR, FIXED, COMPOSITION: 5100
ohms ±5%, 1/2 w

745-1382-00

RESISTOR, FIXED, COMPOSITION: 6200
ohms ±5%, 1/2 w

745-1385-00
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212E-1 Broadcast Console

ITEM DESCRIPTION COLLINS
PART NUMBER

S101 SWITCH, LEVER: 2 lever positions, locking 375-0017-00
in both positions; palladium contacts; 110 v
GO cycles a-c, 3 amp, 150 watts

S102 SWITCH, LEVER: same as Si01 375-0017-00
S103 SWITCH, LEVER: same as S101 375-0017-00
SI 04 SWITCH, LEVER: same as SL01 375-0017-00
S105 SWITCH, LEVER: same as S101 375-0017-00
S10G SWITCH, LEVER: same as S101 375-0017-00
SL07 SWITCH, LEVER: same as S101 375-0017-00
S108 SWITCH, LEVER: same as S101 375-0017-00
S109 SWITCH, LEVER: same as S101 375-0017-00
SUO SWITCH, LEVER: same as S101 375-0017-00
Sill SWITCH, LEVER: same as S101 375-0017-00
S112 SWITCH, LEVER: same as S101 375-0017-00
S113 SWITCH, LEVER; same as S101 375-0017-00
SI 14 SWITCH, LEVER: same as S101 375-0017-00
S115 SWITCH, LEVER: same as S101 375-0017-00
S11G SWITCH, LEVER: same as S101 375-0017-00
S117 SWITCH, LEVER: same as SL01 375-0017-00
S118 SWITCH, LEVER- same as S101 375-0017-00
S119 SWITCH, LEVER: same as S101 375-0017-00
SL20 SWITCH, ROTARY: 2 polo, 4 positions 259-0759-00
S121 SWITCH, ROTARY: same as S120 259-0759-00
S122 SWITCH, ROTARY: same as S120 259-0759-00
S123 SWITCH, ROTARY: same as S120 259-0759-00
S124 SWITCH, LEVER: same as SL01 375-0017-00
S125 SWITCH, LEVER: same as S101 375-0017-00
S126 SWITCH, LEVER: same as S101 375-0017-00

SECTION VI
Parts List

ITEM DESCRIPTION COLLINS
PART NUMBER

S127 SWITCH, ROTARY: I section, 2 position,
30° positioning detent, 2 pole, 6 fixed contacts,
2 moving contacts

259-0844-00

S128 SWITCH, ROTARY: 3 section, 7 position,
30° positioning detent, 6 pole, 1G fixed con
tacts, 2 moving contacts each section

259-0842-00

S129 SWITCH, ROTARY: 2 section, 7 position,
25,7° positioning detent, 4 pole, 16 fixed con
tacts , 2 moving contacts each section

259-0843-00

T101 TRANSFORMER, AUDIO: high-fidelity isola
tion; primary 150-G00 ohm ct, secondary GOO
ohm ct

G77-0108-00

T102 TRANSFORMER, AUDIO, same as T101 677-0108-00
TB101 TERMINAL STRIP, molded bakelite barrier

strip, 20 terminals, 7-7/8 in. 1g, 7/8 in. w
0. 65G in. thk

367-0131-00

TB102 TERMINrXL BOARD- XXXX natural phenolic
material 3/32 in. thk; 9-3/8 in. 1g by 3 in. w;
incl 31 terminals, silver pl brass 5/32 in. dia
by 13/32 in. 1g

542-3767-003

TB103 TERMINAL BOARD: XXXX natural phenolic
material 3/32 in. thk, 4-1/8 in. 1g, 3-3/8 In.
w; incl 28 terminals silver pl brass 5/32 in.
dia by 13/32 in. 1g

542-37G8-003

TB104 TERMINAL BOARD: XXXX natural phenolic
material 3/32 in. thk; 7-1/2 in. 1g by 1-7/8 in.
w; incl 30 terminals, silver pl brass 5/32 in.
dia by 13/32 in. 1g and resistors

542-3067-003

499G-1 Rack Mounting Sholf

ITEM QTY DESCRIPTION COLLINS
PART NUMBER

A I Perforated steel plate, rear edge bent
upward, 13-5/8 d x 16-25/32 w

542-3144-004

B 1 Steel channel 16. 975 1g x 3/4 h x 1/2 d 542-3138-003
C 1 Welded door assembly, Includes hinge 542-3140-00
D 1 Steel angle, 16.975 1g x 1-1/4 h x

11/16 d
542-3148-004

E 1 Folded steel strip 16-3/4 Igxl hx
0.166 d

542-3141-003

F 1 Steel strip 15-7/8 1g x 1-11/32 w x
0.59 thk

542-3143-003

G 1 Fabricated side assembly complete
with door support stud

542-3136-002

H 1 Fabricated side assembly’ complete
with door support stud

542-3137-002

J 2 Sliding lid support for front door 015-0613-00
K 1 Rotary door latch 015-0547-00

ITEM QTY DESCRIPTION COLLINS
PART NUMBER

L 2 Barrier, 19 double terminals
6-32 x 5/1G Phillips head

367-3190-00
N 44 343-0168-00
P 34 Split lock no. 6 310-0071-00
R 10 External no. 6 373-8020-00
S* 2 Split lock no. 8 310-0072-00
T 25 Hex no. 6-32 313-0002-00
U* 2 Hex no. 8-32 313-0017-00
V 19 Cap no. 6-32 334-0044-00
w 8 Machine 4-40 x 7/16 flathead 342-0047-00
Y 8 Hex 4-40 313-0043-00
Z 30 Flat washer, no. 6 310-G360-00
AA 2 Rubber, for 1-3/8 in. hole 201-0012-00
AB 2 For 0.140 dia shaft 0.025 thk x 0. 270

OD
340-0255-00

AK 1 Steel strip 15-7/8 1g x 19/32 w x
0.074 thk

542-3142-003

•Part of Item C.
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SECTION VI
Parts List

RI9I R20I
RI96 R202
RI97 R203
RI98 R204

R205

AT 104 SI 14 ATI05 5115 ATI06 SII6 AT 108 SI I 8 AT 109 SI 19

AT 112

SI27

SI20

RI94
RI95

RI60
RI59
RI39

RI58
RI57
RI38

RI46
RI45
RI4I
RI32

RI48
RI4 7
RI42
RI33

RI56
RI55
RI37

R2I4
RI50
RI49
RI34

RI52
RI5I
RI35

RI54
RI53
RI36

fart'lkL 'E'.i

ATI07 SI 17ATIOI SHI SI28 ATI02

ATII3 SI08 SI09 5123 SI25 5126

RI44
RI43
RI40
RI3I R208

AT 103 SI 13

SIOI 5102 5103 5104 5105 SI06 SI07 5121 MIOI TBI02
RI0I RI05 RIU9 RIIS RII7 RI2I RI7I RI88 R209
RI02 RI06 RIIO RII4 RIIS RI22 RI72 RI92 R2I0
RI03 RI07 RIH RII5 RII9 RI23 RI83 RI93 R2II
RI04 RI08 RII2 RII6 RI2C RI24 RI85 R206 R2I2
RI25 RI26 RI27 RI28 RI29 RI30 RI86 R207 R2I3

Figure 6-1. 212E-1 Broadcast Console, Parts Location
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SECTION VI
Parts List

Figure 6-2. Test Cable (Not Supplied)

Figure 6-3. Jumper Plug

7.02 RI74 7:01 Rl62CRiO: <ioi hit;

RJ67 Ri69 RI6& R 70 9166 Ri?3 RI75 Ri 76 RI6f> R>61 Ri63 R.c>4 IB;04

Figure 6-4. Repeat Coil Assembly, Top View
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SECTION VII
Illustrations

Figure 7-2. 212E-1 Broadcase Console, Outline and Mounting Dimensions
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356A-1
Preamplifier

COLLINS

unit instructions

©Collins Radio Company 1956 1960. 1964

Pnnted m V 5*

Cedar Rapids Division ] Collins Radio Company. Cedar Rapids, Iowa

TD-323
520-5446000-004418

4th Edition, 15 June 1964

1. General Description.

1.1 PURPOSE OF EQUIPMENT.

The 356A-1 Preamplifier is intended for use as a pre
amplifier or booster with broadcast studio equipment
such as Broadcast Console 212F-1 or 212G-1. It may
be used in high-fidelity AM, FM, and TV broadcast
service or program control in audio systems.

1.2 PHYSICAL DESCRIPTION.

The 356A-1 Preamplifier (figure 1) is a plug-in module
containing the necessary circuitry for two stages of
amplification. The 356A-1 is 4-5/8 inches high,
2-1/8 inches wide, and 9-1/2 inches long and weighs
approximately 2.5 pounds.

1.3 TUBE COMPLEMENT.

FUNCTION SYMBOL TUBE
TYPE

Input amplifier V201 5879

Output amplifier V202 5879

1.4 ELECTRICAL CHARACTERISTICS.

1.4.1 CONNECTORS. One 12-pin connector, P201,
is located at the front end of the chassis. All con
nections to the 356A-1 are made at this connector.

1.4.2 POWER REQUIREMENTS. Power requirements
for the 356A-1 are as follows: 250 - 300 volts d-c
filtered at 6.5 - 7.5 ma and 6.3 volts a-c or d-c at
0.3 amperes.

1.4.3 FREQUENCY RANGE. The frequency range
of the 356A-1 is 50 to 15,000 cycles per second.

C99-40-P

Figure 1. 356A-1 Preamplifier, Equipment Supplied

1.4.4 INPUT IMPEDANCE. The 356A-1 is factory
wired for 150 ohms unloaded transformer input im
pedance. Choice of 30, 150, 250, or 600 ohm impe
dance connections is available at the input transformer.
See figure 4.

NOTE

If 250-ohm balanced input to the 356A-1 is
desired, connect a 2700-ohm resistor from
transformer T201 terminal 2 to ground and
a 2700-ohm resistor from terminal 5 to
ground. Disconnect the wire from terminal
4 and connect it to terminal 5. Disconnect
terminal 3. If 30-ohm balanced input is de
sired, connect a 270-ohm resistor from ter
minal 4 to ground and connect a 270-ohm
resistor from terminal 5 to ground. Dis
connect the wire from terminal 2 and connect
it to terminal 5. Disconnect terminal 3.

1



356A-1 Preamplifier

1.4.5 GAIN. When the 356A-1 is used in preamplifier
service, a -60 dbm (nominal) input from a commercial
microphone produces a -20 dbm output. When used
as a booster with input connected for 600 ohms im
pedance, a -22 dbm input signal produces an output
of +18 dbm which is maximum rated output power.
Gain through the preamplifier is 40 db.

1.4.6 OUTPUT IMPEDANCE. The output of the
356A-1 may be connected for either 150 or 600 ohms
output impedance (balanced or unbalanced). It is
factory connected for 600 ohms output impedance.
For information on terminal connection for 150 ohms
output impedance, see figure 4, note 2.

1.4.7 FREQUENCY RESPONSE. The frequency re
sponse of the 356A-1 is ±1 db from 50 to 15,000 cps
at ±0.5% maximum distortion.

1.4.8 NOISE LEVEL. The equivalent input noise level
of the preamplifier is -118 dbm. When the 356A-1
is used with Power Supply 409X-1 or 409X-2, the
filaments are maintained at approximately +30 volts
d-c above ground. This positive bias minimizes
a-c noise in the preamplifier.

2. Circuit Description.

Figure 4 is a schematic diagram of the 356A-1
Preamplifier. Input to the preamplifier is coupled by
transformer T201 to the grid of V201. The input
amplifier (V201) is a pentode-connected type 5879. Its
output is resistance-capacitance coupled to the grid
of a triode-connected type 5879 (V202). Output from
V202 is taken from the secondary winding of trans
former T202. A third winding of T202 supplies
inverse feed-back voltage to the cathode of the input
amplifier. All connections to the amplifier are made
at P201.

3. Maintenance.
Normal maintenance will consist of tube replacement.
Table 1 gives voltage and resistance measurements
for the 356A-1 Preamplifier.

4. Parts List.
The parts list gives the description, circuit function,
and Collins part number for all replaceable parts in the
356A-1. When replacement of parts is necessary,
only parts identical or equivalent to those listed should
be used. All parts above the chassis are identified
in figure 2. All parts under the chassis are identified
in figure 3.

TABLE 1. VOLTAGE AND RESISTANCE MEASUREMENTS FOR 356A-1 PREAMPLIFIER

Conditions of Measurement:

a. Voltage readings are taken with power applied as in normal operation.

b. Line voltage 115 volts a-c. Plate supply voltage adjusted to +300 volts.

c. Resistance readings are taken with no power applied.

d. All measurements from terminal to ground.

e. Voltage measurements made with a 20,000 ohms-per-volt meter.

TUBE

PIN NUMBER

1 2 3 4 5 6 7 8 9

V201 VD-C 0 0 1.9 20-50 20-50 0 46 82 1.9
(5879) V A-C 0 0 0 3.0 3.0 0 0 0 0

Ohms 6K 0 2300 2800 2800 0 37K 200K 2300

V202 V D-C 0 0 5.7 40 40 0 210 210 210
(5879) V A-C 0 0 0 3.0 3.0 0 0 0 0

Ohms 2.2 meg 0 900 2800 2800 0 40K 40K 40K

2



356A-1 Preamplifier

ITEM DESCRIPTION COLLINS
PART NUMBER

C201
C202

NOT USED
CAPACITOR: paper, 0,047 uf ±10%, 400 vdcw 931-0295-00

C203 CAPACITOR: paper, 0.1 uf ±10%, 400 vdcw 931-0299-00
C204 Same as C203 931-0299-00
C205 CAPACITOR; dry electrolytic, quadruple 183-1260-00

E201

section; sections 1 and 2, 20 uf, 450 vdcw *250%
-10% tolerance; section 3 and 4, 50 uf, 50 vdcw
♦■250% -10% tolerance
TERMINAL, stud: melamine body, brass term. 306-0233-00

E202
tinned, brass base, cadmium plated; hex
Same as E201 306-0233-00

E2O3 Same as E201 306-0233-00
E204 TERMINAL, stud: melamine body, terminal 306-0234-00

P201
brass hot tin dipped, base brass cadmium plated
CONNECTOR, plug: 12 rectangular male 365-0040-00

R201
contacts
RESISTOR: comp, 0.16 megohms ±5%, 1/2 w 745-1445-00

R202 RESISTOR: comp, 0.10 megohms ±10%, 1/2 w 745-1436-00
R203 RESISTOR: comp, 51,000 ohms ±5%, 1/2 w 745-1424-00
R204 RESISTOR: comp, 2.2 megohm ±10%, 1/2 w 745-1492-00
R205 RESISTOR: comp, 5.6 megohm ±10%, 1/2 w 745-1510-00
R206 RESISTOR: comp, 30,000 ohms ±5%, 1/2 w 745-1413-00
R207 RESISTOR: comp, 910 ohms ±5%, 1/2 w 745-1350-00
R208 RESISTOR: comp, 2,200 ohms ±10%, 1/2 w 745-1366-00

ITEM DESCRIPTION COLLINS
PART NUMBER

R209 RESISTOR; comp, 9100 ohms ±5%, 1 w 745-3392-00
R210 RESISTOR: comp, 270 ohms ±10%, 1/2 w

(separate) in cloth bag
745-1328-00

R211 Same as R210 745-1328-00
R212 RESISTOR: comp, 2700 ohms ±10%, 1/2 w

(separate) in cloth bag
745-1370-00

R213 Same as R212 745-1370-00
T201 TRANSFORMER, AF: input type; 600 ohms;

primary impedance; secondary 50,000 ohms
667-0435-00

T202 TRANSFORMER, AF; output type, primary 16,500
ohms, 6 ma de, secondary impedance 600 ohms
when series connected, 150 ohms when parallel
connected; transformer contains a feedback
winding

667-0436-00

TB201 BOARD, TERMINAL: phenolic PBG; 5 solder
lug terminals

306-0550-00

V201 TUBE, electron: miscellaneous type, pentode
5879

257-0104-00

V202 Same as V201 257-0104-00
XV201 SOCKET, tube: 9 contact miniature 220-1274-00
XV202 SOCKET, tube; 9 contact miniature 220-1274-00

T202
C205

C99-30-P

Figure 2. 356A-1 Preamplifier, Top View
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356A-1 Preamplifier

C99-3I-P

Figure 3. 356A-1 Preamplifier, Bottom View’

CONNECTIONS FOR VARIOUS
INPUT IMPEDANCES

I.UNLESS OTHERWISE SPECIFIED:
RESISTOR VALUES IN OHMS , CAPACITOR VALUES IN MICROMICROFARADS.

2.T202 SHOWN CONNECTED FOR 600 OHM OUTPUT; FOR 150 OHM OUTPUT,
CONNECT TERMINAL 6 TO 7 8 8 TO 9.

C99-05-3

Figure 4. 356A-1 Preamplifier, Schematic Diagram
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510-5447000-005418
5th Edition, 15 August 1964

"1. General Description.

1.1 PURPOSE OF EQUIPMENT.
The 356B-1 Program/Monitor Amplifier is intended
for use as a program or monitor amplifier with
broadcast studio equipment such as the 212F-1,
212F-2, or 212G-1 Broadcast Console. It may be
used in high-fidelity AM, FM, and TV broadcast
service or program control in audio systems.

1.2 PHYSICAL DESCRIPTION.
The 356B-1 Program/Monitor Amplifier (figure 1)
is a plug-in module containing necessary circuitry
for three stages of amplification. The 356B-1 is
5-3/4 inches high, 2-3/4 inches wide, and 9-1/2
inches long and weighs approximately 4-3/4 pounds.

1.3 TUBE COMPLEMENT.

FUNCTION SYMBOL TUBE
TYPE

Input amplifier V301 5879

Phase inverter V302 5879

Output amplifier V303 6V6

Output amplifier V304 6V6

1.4 ELECTRICAL CHARACTERISTICS.
1.4.1 CONNECTORS. One 12-pin connector, P301,
is located at the front end of the chassis. All con
nections to the 356B-1 are made at this connector.
1.4.2 POWER REQUIREMENTS. Power require
ments for the 356B-1 are as follows: 250 to 300
volts d-c at 63 to 88 ma and 6.3 volts a-c or d-c
at 1.2 amperes.

Figure 1. 356B-1 Program/Monitor Amplifier,
Equipment Supplied

1.4.3 FREQUENCY RANGE. The frequency range of
the 356B-1 is 50 to 15,000 cycles per second.

1.4.4 INPUT IMPEDANCE. The 356B-1 is factory
wired for 600 ohms unloaded transformer input im
pedance. It may be rewired for 150 ohms input im
pedance if desired. See figure 4.
1.4.5 GAIN. When the HI-LOW gain switch on the
top of the amplifier chassis is in the HI position,
the amplifier has 68-db gain. When the gain switch
is in the LOW position, the gain is 56 db.
1.4.6 OUTPUT IMPEDANCE. The 356B-1 is factory
wired for 600. ohms output impedance. It may be
rewired for 150 ohms output impedance. See fig
ure 4.

1



356B-1 Program/Monitor Amplifier

1.4.7 FREQUENCY RESPONSE. The frequency re
sponse of the 356B-1 is ±1 db from 50 to 15,000 cps.

1.4.8 DISTORTION. The distortion in the output of
the 356B-1 is 0.5 percent maximum at +30 dbm (one
watt) output and 3 percent maximum at +39 dbm
(8 watts) output.

1.4.9 NOISE LEVEL. The equivalent input noise level
of the amplifier is -116 dbm.

2. Circuit Description.
Figure 4 is a schematic diagram of the 356B-1
Program/Monitor Amplifier. Input signal is coupled
by transformer T301 to the grid of the input ampli
fier V301. The input amplifier is a pentode-con
nected type 5879. Its output is resistance-capacitance
coupled to the phase inverter V302. The phase in
verter is a triode-connected type 5879. Output from
the phase inverter is RC coupled to the grids of two 

type 6V6 tubes (V303 and V304) in push-pull. Out
put from the amplifier is coupled to the load by
transformer T302. Inverse feedback is taken from a
third winding of T302 and applied to the cathode of
V301.

3. Maintenance.

Normal maintenance will consist of tube replacement.
Table 1 gives voltage and resistance measurements
for the 356B-1 Program/Monitor Amplifier. If ex
cessive distortion occurs replace V303 and V304.

4. Parts List.

The parts list gives the description and Collins
part number for all replaceable parts in the 356B-1
Program/Monitor Amplifier. When replacement of
parts is necessary, only parts identical or equiv
alent to those listed should be used. All parts on top
of the chassis are identified in figure 2. All parts
mounted beneath the chassis are identified in figure 3.

TABLE 1. VOLTAGE AND RESISTANCE MEASUREMENTS FOR THE 356B-1
PROGRAM/MONITOR AMPLIFIER

Conditions of measurement:

a. Voltage readings are taken with a 20,000 ohms-per-volt meter.
b. Line voltage 115 v a-c. Plate voltage adjusted to +300 volts.
c. Resistance readings taken with no power applied.
d. All measurements from terminal to ground.

TUBE
PIN NUMBER

1 2 3 4 5 6 7 8 9

V301 V DC 0 0 1.4 20-50 20-50 0 54 141 1.4
(5879) V AC 0 0 0 3.0 3.0 0 0 0 0

Ohms 6K 0 1400 2800 2800 0 27K 120K 1400

V302 V DC 24 0 50 20-50 20-50 0 170 170 170
(5879) V AC 0 0 0 3.0 3.0 0 0 0 0

Ohms 1 meg 0 23K 2800 2800 0 55K 55K 55K

V3O3 V DC 0 20-50 290 300 0 0 20-50 18
(6V6) V AC 0 3.0 0 0 0 0 3.0 0

Ohms 0 2800 24K 23K 560K Inf 2800 470

V304 V DC 0 20-50 290 300 0 0 20-50 18
(6V6) V AC 0 3.0 0 0 0 0 3.0 0

Ohms 0 2800 24K 23K 560K Inf 2800 470

2



356B-1 Program/Monitor Amplifier

T3O2

C99-32-P
Figure 2. 356B-1 Program/Monitor Amplifier, Top View

C99-33-PFigure 3. 356B-1 Program/Monitor Amplifier, Bottom View
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356B-1 Program/ Monitor Amplifier

ITEM DESCRIPTION COLLINS
PART NUMBER

356B-1 PROGRAM/MON1TOR AMPLIFIER 522-0390-005

C301
C301A,
C301B,
C301C,
C301D

CAPACITOR: dry electrolytic, quadruple
sections, section No. 1, 40 uf, 450 V de,
section No. 2, 50 uf, 50 V de, section No. 3,
50 uf, 50 V de, section No. 4, 50 uf V de
capacity tolerance -10% +250% each section

183-1261-00

C302 CAPACITOR: electrolytic, 4 uf -15% +100%,
250 vdew

183-1209-00

C303 CAPACITOR: paper, 0. 047 uf ±10%, 400 vdew 931-0295-00
C304 CAPACITOR: mica, 82 uuf ±10%, 500 vdew 935-0170-00
C305 SAME as C303 931-0295-00
C306 SAME as C303 931-0295-00
E301 TERMINAL: stud, melamine body, brass

term tinned, brass base, cadmium plated, hex
306-0233-00

E302 TERMINAL: stud, melamine body, terminal,
brass hot tin dipped, base brass, cadmium
plated, hex

306-0234-00

E303 SAME AS E302 306-0234-00 ,
P301 CONNECTOR, RECEPTACLE, ELECTRICAL:

12 male contacts, 10 amp
365-0040-00.^

R301 RESISTOR: comp, 330 ohms ±10%, 1/2 w 745-1331-00
R3O2 RESISTOR: comp, 1100 ohms ±5%, 1/2 w 745-1354-00
R303 RESISTOR: comp, 33,000 ohms ±10%, 1/2 w 745-1415-00
R304 RESISTOR: comp, 0. 10 megohm ±10%, 1/2 w 745-1436-00
R305 RESISTOR: comp, 0. 10 megohm ±10%, 1 w 745-3436-00
R306 RESISTOR: comp, 0. 20 megohm ±5%, 1/2 w 745-1448-00
R307 RESISTOR: comp, 1. 0 megohm ±10%, 1/2 w 745-1478-00
R308 RESISTOR: comp, 2000 ohms ±5%, 1/2 w 745-1364-00
R309 RESISTOR: comp, 22,000 ohms ±5%, 1/2 w 745-1407-00

ITEM DESCRIPTION COLLINS
PART NUMBER

R310 RESISTOR: comp, 24,000 ohms ±5%, 1/2 w 745-1410-00
R311 RESISTOR: comp, 0. 56 megohm ±10%, 1/2 w 745-1468-00
R312 SAME as R311 745-1468-00
R313 RESISTOR: comp, 15,000 ohms ±10%, Iw 745-3401-00
R314 RESISTOR: comp, 510 ohms ±5%, 2 w 745-5640-00
R315 SAME as R314 745-5640-00
R316 RESISTOR: comp, 9,100 ohms ±5%, 1/2 w 745-1392-00
R317 RESISTOR: comp, 91,000 ohms ±5%, 1/2 w 745-1434-00
S301 SWITCH: toggle, spst, 30 V de 20 amp'in

locking position
266-3072-00

T301 TRANSFORMER AF: input type, 600 ohms
primary impedance; secondary 50,000 ohms

667-0435-00

T302 TRANSFORMER, AF: output type; primary
9,000 ohms, secondary impedance 600 ohms
when series connected; 150 ohms when parallel
connected; transformer contains a feedback
winding

667-0437-00

TB301 BOARD, TERMINAL: component mtg; four
solder lug terminals; terminals 3/8 in. between
centers; brown bakelite board

306-2230-00

V301 TUBE: electron, pentode, 5879 257-0104-00
V302 SAME as V301 257-0104-00
V303 TUBE: electron, tetrode amplifier, 6Y6GT 255-0021-00
V3O4 SAME as V303 255-0021-00
XV301 SOCKET: tube, 9 miniature contacts 220-1274-00
XV302 SAME as XV301 220-1274-00
XV303 SOCKET: tube, 8 prong octal 220-1005-00
XV304 SAME as XV303 220-1005-00

$
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356B-1 Program/Monitor Amplifier

5 5 7 7

R3I6 R3I7
9100 9IK

I. UNLESS OTHERWISE SPECIFIED:
RESISTOR VALUES IN OHMS,’CAPACITOR VALUES IN MICRO
MICROFARADS.

2. T302 SHOWN CONNECTED FOR 600 OHMS OUTPUT; FOR 150
OHMS OUTPUT, CONNECT TERMINALS 8 TO 7 a 10 TO 9.

3. T301 SHOWN CONNECTED FOR 600 OHMS INPUT; FOR 150
OHMS INPUT, CONNECT THE TERMINALS TO 2 8 4.

Figure 4. 356B-1 Program/Monitor Amplifier, Schematic Diagram C99-09-3

5/6
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356E-1 Limiter Amplifier

COLLINS

unit instructions

®Col/ins Radio Company 1956. i960. 75W

Pr.mtd m U.S *.

Cedar Rapids Division j Collins Radio Company. Cedar Rapids, Iowa

TD-325
520-5448000-003418

3rd Edition. 1 September 1964

Figure 1. 356E-1 Limiter Amplifier,
Equipment Supplied

1. General Description. (See figure 1.)

1.1 PURPOSE OF EQUIPMENT.

The 356E-1 Limiter Amplifier is an automatic average
level or peak-limiting amplifier for broadcast, TV, and
microwave audio systems.

1.2 PHYSICAL DESCRIPTION.

The 356E-1 Limiter Amplifier is a plug-in module
containing two stages of amplification with a bias
rectifier. It is 5-5/16 inches high, 3 inches wide,
and 9-1/2 inches long and weighs 4.75 pounds.

1.3 TUBE COMPLEMENT.

FUNCTION SYMBOL TUBE
TYPE

Input amplifier V601 GL6386

Output amplifier V602 6V6

Output amplifier V603 6V6

Bias rectifier V604 6AL5

1.4 ELECTRICAL CHARACTERISTICS.

1.4.1 CONNECTORS. One 12-pin connector, P601, is
located at the front endof the chassis. All connections
for input, output, and power are made at this connector.
Two jacks, J601 and J602, are provided at the front
corners on top of the chassis for measurement of
threshold voltage.

1.4.2 POWER REQUIREMENTS. Power requirements
for the 356E-1 are as follows: 300 volts d-c at 77
millimperes and 6.3 volts a-c at 1.55 amperes.

1,4.3 FREQUENCY RANGE. The frequency range of
the 356E-1 is 50 to 15,000 cycles per second.
1.4.4 INPUT IMPEDANCE. The 356E-1 Limiter
Amplifier is factory wired for 600 ohms unloaded
transformer input impedance. It maybe rewired for
150 ohms input impedance if desired. See figure 11.
1.4.5 GAIN. The gain of the 356E-1 is 54 db.

1.4.6 OUTPUT IMPEDANCE. The 356E-1 is factory
wired for 600 ohms output impedance. It may be re
wired for 150 ohms output impedance if desired. See
figure 11.

1



356E-1 Limiter Amplifier

1.4.7 FREQUENCY RESPONSE. The frequency re
sponse of the 356E-1 is ±1 db from 50 to 15,000 cps.

1.4.8 DISTORTION. The distortion of the 356E-1 is
as follows: 1.5 percent maximum distortion from 50
to 15,000 cps with no compression and 2 percent
maximum distortion from 50 to 15,000 cps at any
level up to 30 db gain reduction (with threshold set
at +20 dbm output).

1.4.9 NOISE LEVEL. The noise level in the output of
the 356E-1 is -50 dbm with threshold control set for
+20 dbm output.

1.4.10 COMPRESSION RATIO. The compression ratio
of the 356E-1 is adjustable from a ratio of 1.6:1 to
a ratio of 5:1. A ratio of 3:1 is optimum over a
30-db range of input levels.
1.4.11 ATTACK TIME. The attack time of the 356E-1
is 11 milliseconds with the switch set in DUAL position
or 62 milliseconds with the switch set in AVERAGE
position.
1.4.12 RELEASE TIME. The release time of the
356E-1 Limiter Amplifier is 0.9 second for 63-
percent recovery with the switch set in the DUAL
position, or 5.2 seconds for 63-percent recovery
with the switch set in the AVERAGE position.

2. Circuit Description.

Figure 11 is a schematic diagram of the 356E-1
Limiter Amplifier. Transformer T601 couples the
input signal to the grids of push-pull input stage
V601. Output from B601 is coupled to the grids of
the push-pull output stage by C602 and C603. The
output stage is transformer coupled to the load by
T602. Threshold voltage control R612 adjusts the
positive bias applied to the cathodes of bias rectifier
V604. A sample of the output signal from the plates
of V602 and V603 is coupled to the bias rectifier
cathodes by C605 and C606. When the audio voltage at
the plates of the output stage is high enough to over
come the threshold voltage, bias rectifier V604 

conducts. The V604 plate current develops a negative
voltage across R616. This negative voltage is the
control voltage for the automatic gain circuit. It is
applied to the grid return of input amplifier V601.
An increase in level of the input signal does not produce
any limiting action until the threshold voltage is
exceeded. When this happens, the gain of the input
stage is reduced and the output level remains
comparatively constant. When the signal level at the
input is again reduced below the threshold voltage,
bias rectifier V604 stops conducting, and the bias of
the input stage falls back to normal. Attack and
release times of the amplifier are determined by the
RC time constants in the plate circuit of V604.
When S601 is in DUAL position, C607 is charged by
the voltage across R616, and the attack time of the
amplifier is determined by the time constant of
R615 and C607. When switch S601 is in the same
position and V604 stops conducting, the release time of
the circuit is the time necessary for C607 to discharge
through R616. When S601 is in AVERAGE position,
R617 is shorted out. This connects C608 in parallel
with C607, and the attack time is determined by the
RC time constant of R615 and the sum of the capacitance
of C607 and C608. When V604 stops conducting, the re
lease time of the circuit is the time necessary for C607
and C608 to discharge through R616.

2.1 APPLICATION.

2.1.1 GENERAL. The 356E-1 may be used as an auto
matic fader control, as an automatic level control in
unattended remote operation, as an automatic mixer, or
as a level control in microwave relay systems.
Arrangements and adjustments for these uses are
described in the following paragraphs.

2.1.2 THE 356E-1 USED AS AUTOMATIC FADER
CONTROL. Refer to figure 2. The 356E-1 is plugged
into J108 of the 212F-1 Broadcast Console. Operate
the switch on the 356E-1 to DUAL position. Adjust the
mixer in the transcription channel until the GR meter
indicates a 2- to 5-db gain reduction. Adjust the mixer
in the microphone channel until the microphone signal 

C99-10-3

TO PROGRAM
LINE

Figure 2. Collins Type 356E-1 Limiter Amplifier as Automatic Fader Control,
Suggested Arrangement

1
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356E-1 Limiter Amplifier

at the mixer bus is 20 db higher than the transcription
signal at the same point. The use of the microphone
channel automatically causes the transcription signal
to drop 20 db below the microphone signal with an over
all output increase of less than 7 db. This 7-db
increase may be handled by the peak-limiting amplifier
usually employed at the transmitter.

With this type of operation, announcements may be
made over the transcription signal without adjustment
of the mixers in the microphone or transcription
channels. When an announcement is over, the trans
cription signal automatically returns to its original
level.

2.1.3 THE 356E-1 USED AS AUTOMATIC LEVEL
CONTROL IN UNATTENDED REMOTE OPERATION.
Figure 3A shows a suggested arrangement for using
the 356E-1 Limiter Amplifier at a remote location.
Figure 3B shows a suggested arrangement for using
the 356E-1 at a studio with input from a remote line. 

With an average input signal, adjust the input to the
356E-1 to produce approximately 15-db gain reduction.
2.1.4 THE 356E-1 USED AS AUTOMATIC MIXER.
Figure 4 shows a suggested arrangement for using the
356E-1 as an automatic mixer. When two signals are
present at the mixer bus, the amplifier acts as a mas
ter gain control, expander-compressor, or as a
straight program amplifier.
2.1.5 THE 356E-1 USEDIN MICROWAVE RELAY SYS
TEM. Figure 5 shows a suggested arrangement for
using the 356E-1 to minimize audio level variations in a
microwave relay system.
3. Adj ust men Is or Modifications.
3.1 GENERAL. The following paragraphs describe
adjustments of threshold voltage for various input and
output levels, modification of resistor values for vari
ous release times, and modification of meter and
switching circuits to provide for monitoring the amount
of gain reduction.

MICROPHONE
INPUT TO REMOTE LINE

A. 356E-I LIMITER AMPLIFIER LOCATED REMOTELY

TO REMOTE LINE INPUT TO

PATCH PANEL OR CONSOLE

B. 356E-I LIMITER AMPLIFIER FED FROM REMOTE LINE

Figure 3. Collins Type 356E-1 Limiter Amplifier as Automatic Level Control,
Suggested Arrangement

Figure 4. Collins Type 356E-1 Limiter Amplifier as Automatic Mixer,
Suggested Arrangement

3



356E-1 Limiter Amplifier

INPUT
TO MICROWAVE
AUDIO INPUT

Figure 5. Collins Type 356E-1 Limiter Amplifier as Automatic Level Control
in Microwave Relay Systems, Suggested Arrangement

3.2 THRESHOLD VOLTAGE SETTINGS. Table 1
gives threshold voltage settings for various input and
output levels. Optimum operation results when the
threshold voltage is set at 23.5 volts for an output level
of +20 dbm. If this level is too high, a fixed pad may
be inserted in the output line. For selection of
resistor values for selected values of attenuation,
refer to figure 6.

TABLE 1. THRESHOLD VOLTAGE SETTINGS

INPUT
(dbm)

OUTPUT
(dbm)

THRESHOLD
VOLTAGE

-44 + 10 7.5
-40 + 14 12.0
-36 + 18 19.5

*-34 *+20 *23.5
-32 +22 29.0
-28 +26 45.0
-24 +30 69.0

♦Optimum

3.3 RELEASE TIME. The release time of the 356E-l
is satisfactory for most applications. If some other
value of release time is desired, change the values of
R616 and R617. Table 2 gives other values of re
sistance for R616 and R617 with corresponding release
times.

TABLE 2. VALUES OF R616 AND R617 AND
CORRESPONDING RELEASE TIMES

MEGOHMS
DUAL POSITION

(seconds) AVERAGE POSITION
(seconds)R16 R617 FAST SLOW

2.2 10 0.48 12.2 2.7
3.3 3.3 0.73 6.6 4.0
3.3 10 0.73 13.3 4.0
4.3 4.3 0.95 8.6 5.3
4.3 10 0.95 14.3 5.3
5.1 10 1.1 15.1 6.2
6.2 10 1.4 18.2 7.6

C99-18-3

Rl Rl Rl ' Rl

> R2 > R2
Rl > Rl

•------------- >--------•
LOSS IN DB Rl IN OHMS R2 IN OHMS Rl IN OHMS R2 IN OHMS

0 0 OPEN 0 OPEN
3 103 1703 51.3 1703
6 199 803 98 803
10 312 422 156 422
15 419 220 209 220
20 490 121 245 121

Figure 6. Resistor Values for 600-Ohm Fixed Pads



356E-1 Limiter Amplifier

3.4 MODIFICATION OF VU METER AND SWITCH
ING CIRCUITS TO READ GAIN REDUCTION. Pro
cedures for application of the GR-scale decal (supplied
with the 356E-1) and for modification of switching
circuits are outlined in the following steps:

a. Remove the front of the VU meter.
b. Prepare the decal for application according to

printed instructions on the decal.
c. Apply the decal to the VU meter scale with the

plain black line of the decal directly over the black
line on the meter scale and with the zero of the decal
aligned with the zero of the meter scale. See figure 7.

d. Replace the front of the VU meter.
e. If VU-GR switching is desired, refer to figure 8

for wiring connections.
4. Maintenance.
Normal maintenance will consist of tube replacement.
When replacing V602 and V603, adjust R618 for mini
mum distortion at 50 cps. As these tubes age, this
adjustment may again be made. If excessive distortion
occurs, replace V602 and V603. Table 3 gives voltage
and resistance measurements for the 356E-1 Limiter
Amplifier.
5. Parts List.
The parts list gives the description and Collins part
number for all replaceable parts in the 356E-1 Limiter

C99-26-P

Figure 7. VU Meter with GR Scale Decal Applied

Amplifier. When replacement of parts is necessary,
only parts identical or equivalent to those listed should
be used. All parts on top of the chassis are identified
in figure 9. All parts mounted beneath the chassis are
identified in figure 10.

TABLE 3. VOLTAGE AND RESISTANCE MEASUREMENTS
FOR THE 356E-1 LIMITER AMPLIFIER

Conditions of measurements:
a. Voltage readings are taken with a 20,000 ohms-per-volt meter.
b. Line voltage 115 volts a-c. Plate voltage adjusted to +300 volts d-c.
c. Resistance readings taken with no power applied and amplifier disconnected from power supply.
d. All measurements from terminal to B-.

TUBE

PIN NUMBER

1 2 3 4 5 6 7 8 9

V601 V DC 20-50 1.2 -0.2 67 0 67 -0.2 1.2 20-50
(6386) V AC 3.0 0 0 0 0 0 0 0 3.0

Ohms Inf 200 3.8 meg 300K Inf 55K 3.8 meg 200 Inf

V602 V DC 0 20-50 290 300 0 0 20-50 18
(6V6) V AC 0 3.0 0 0 0 0 3.0 0

Ohms Inf Inf 300K 300K 510K Inf Inf 230

V603 V DC 0 20-50 290 300 0 0 20-50 18
(6V6) V AC 0 3.0 0 0 0 0 3.0 0

Ohms Inf Inf 300K 300K 510K Inf Inf 230

V604 V DC 0 0 20-50 20-50 0 0 0
(6AL5) V AC 0 0 3.0 3.0 0 0 0

Ohms 510K 3.8 meg Inf Inf 510K Inf 3.8 meg

5



356E-1 Limiter Amplifier

Figure 8. VU Meter and GR Switch Connections, Schematic Diagram C99-14-2

ITEM DESCRIPTION COLLINS
PART NUMBER

356E-1 Limiter Amplifier 522-0304-005

C601 CAPACITOR FIXED, PAPER: .001 m(d ±10%
1000 vdc; Sprague Electric Co. part no.
160P102910

931-0277-00

C602 CAPACITOR, FIXED, PAPER: .033 mfd ±10%
600 vdc; Sprague Electric part no. 160P33396

931-0293-00

C603 Same as C602 931-0293-00
C604 CAPACITOR, FIXED, ELECTROLYTIC: 40 mfd

-10% +15%, 450 v de; Sprague part no. 71241
183-1262-00

C605 Same as C602 931-0293-00
C606 Same as C602 931-0293-00
C607 CAPACITOR, FIXED PAPER: 0.22 uf ±10% 400

v de Sprague Electric Co. part no. 160P22494
931-0303-00

C608 CAPACITOR, FIXED, PAPER: 1.0 mfd ±20%
200 v de

931-0908-00

J601 JACK, TIP: for use w/0. 081 in. dla male con
tact; yellow nylon insulation; E. F. Johnson Co.
part no. 105-607

360-0066-00

J602 JACK, TIP: receptacle connector w/ female
contact for use w/0.081 In. dia male contact;
black; E. F. Johnson Co. part no. 105-603

360-0063-00

P601 CONNECTOR, RECEPTACLE, ELECTRICAL:
12 male contacts, 10 amps

365-0040-00 0-

R601 RESISTOR, FIXED, COMPOSITION: 0.33
megohms ±5%, 1/2 w; MIL RC20GF334J

745-1456-00

R602 RESISTOR, FIXED, COMPOSITION: 130 ohms
±5%, 1/2 w; Fed. code 81349, MIL type
RC20GF131J

745-1315-00

R603 Same as R602 745-1315-00
R604 RESISTOR, FIXED, COMPOSITION: 68 ohms

±5% 1/2 w; Fed. code 81349, MIL type
RC20GF680J

745-1302-00

R605 RESISTOR, FIXED, COMPOSITION: 10, 000 ohms
±5%, 1/2 w; MIL type RC20GF103J

745-1393-00

R606 Same as R605 745-1393-00
R607 RESISTOR, FIXED, WIREWOUND: 20, 000 ohms

±5%, 5 w
747-9796-00

R608 RESISTOR, FIXED, COMPOSITION: 0.51
megohm ±5%, 1/2 w; Fed. code 81349, MIL type
RC20GF514J

745-1466-00

R609 RESISTOR, FIXED, COMPOSITION: 180 ohms
±10%, 2 w; MIL type RC42GF181K

745-5621-00

R610 Same as R608 745-1466-00
R611 RESISTOR, FIXED, COMPOSITION: 0.20

megohms, ±5%, 1/2 w, MIL-R-11 RC20GF204J
745-1448-00

ITEM DESCRIPTION COLLINS
PART NUMBER

R612 RESISTOR, VARIABLE: composition; 100, 000
ohms, ±20%, 2 w; MIL-R-94 type RV4LAXSA104B

380-5766-00

R613 Same as R608 745-1466-00
R614 Same as R608 745-1466-00
R615 RESISTOR, FIXED, COMPOSITION* 51,000

ohms ±5%, 1/2 w; MIL type RC20GF513J
745-1424-00

R616 RESISTOR, FIXED, COMPOSITION- 4.3
megohms ±5%, 1/2 w; MIL RC20GF435J

745-1504-00

R617 RESISTOR, FIXED, COMPOSITION: 10 megohms
±5%, 1/2 w; MIL RC20GF106J

745-1519-00

R618 RESISTOR, VARIABLE, WIREWOUND: 100 ohms
±10%, 2 w; Chicago Telephone Supply part no.
KS22945

750-0516-00

S601 SWITCH, TOGGLE: SPST; 30 v de, 25 amps, 250
v de, 0.5 amps, resistive; 115 v ac, 10 amps,
220 v ac, 6 amps, resistive; JAN type ST42A

266-3072-00

T601 TRANSFORMER, AUDIO FREQUENCY: 600 ohms
pri, 60, 000 ohms sec; Audio Development A9956

667-0211-00

T6O2 TRANSFORMER, AUDIO FREQUENCY: 9000
ohms pri; 600 ohms sec.; Audio Development
type A9656

667-0222-00

TB601 TERMINAL BOARD: phenolic w/3 solder-lug
terminals; .062 in. by 0.375 in. by 1.125 in. 1g;
Cinch Mfg Corp, part no. 1520-A

306-9033-00

TB602 Same as TB601 306-9033-00
TB603 Same as TB601 306-9033-00
TB604 Same as TB601 306-9033-00
V601 ELECTRON TUBE: glass envelope; Aeronautical

Radio, Inc. part no. 6386
253-0015-00

V602 ELECTRON TUBE: Radio Corp, of America part
no. 6V6GT

255-0021-00

V603 Same as V602 255-0021-00
V604 ELECTRON TUBE: twin diode, Tung-Sol

Electric, Inc. part no. 6AL5
257-0018-00

XV 601 SOCKET, ELECTRON TUBE* 9 contact
miniature; 0.745 in. dia body accommodation
hole required JAN TS103P03

220-1262-00

XV 602 SOCKET, ELECTRON TUBE: octal; stainless
steel, phosphor bronze terminals, phenolic
insulation; 0.812 in. by 1.187 in. by 1.625 in.;
Amphenol-Borg Electronics Corp, part no.
88-8TM

220-1005-00

XV603 Same as XV602 220-1005-00
XV604 SOCKET, ELECTRON TUBE: 7 contacts

miniature; copper base alloy contacts, plastic
body; body accommodation hole required;
TS102P03

220-1235-00

6



356E-1 Limiter Amplifier

Figure 9. 356E-1 Limiter Amplifier, Top View C99-.12-P

Figure 10. 356E-1 Limiter Amplifier, Bottom View C99-43-P
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I

C603
JUF

C602
JUF

—IF

V602

^-C604B

R6I2'
IOOK

20UF

C606
JUF

R611
200 K

A A
J60I J602

NOTES
I.UNLESS OTHERWISE SPECIFIED, RESISTOR VALUES ARE IN OHMS,

CAPACITOR VALUES ARE IN MICROMICROFARADS.
2.S60I SHOWN IN DUAL POSITION.

Figure 11. 356E-1 Limiter Amplifier
Schematic Diagram
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TYPE 274K-1

1. PURPOSE OF EQUIPMENT.

The 274K-1 Relay Unit controls application of
audio power to station speakers and a-c power to
studio warning lights when used with broadcast studio
equipment such as the Collins Type 212F-1 Broadcast
Console. It may be used in AM, FM,and TV broad
cast service or program control in audio systems.

2. PHYSICAL DESCRIPTION.

The 274K-1 Relay Unit (figure 1) is a plug-in
module containing four 12-volt d-c relays and their
associated circuitry. The 274K-1 Relay Unit is 5-1/2
inches high, 2-1/2 inches wide,and 9 inches long and
weighs approximately 2. 5 pounds.

3. ELECTRICAL CHARACTERISTICS.

a. CONNECTORS. - One 12-pin connector, P502,
is located at the front end of the chassis. One 15-pin
connector, P501, is connected to the 274K-1 Relay
Unit by a cable.

b. POWER REQUIREMENTS. - Power require
ments for the 274K-1 Relay Unit are 12 volts d-c at
0. 56 amperes.

c. NOISE. - The four relays of the 274K-1 Relay
Unit are mounted on rubber to minimize noise.

RELAY UNIT

4. CIRCUIT DESCRIPTION.

Figure 3 is a schematic diagram of the 274K-1
Relay Unit. The relays are shown de-energized.
When 12 volts d-c is applied to the unit all relays
are normally energized. All connections to the relay
coils and contacts are made at P501 and P502. Re
sistors R505 through R508 and capacitors C501
through C504 are connected as transient suppressing
networks across the relay coils to minimize radio
interference and contact wear. Power necessary for
operation of the relays must be supplied from an
external source such as the Collins Type 409X-1
Power Supply.

5. MAINTENANCE.

The 274K-1 Relay Unit will require very little
maintenance other than periodic inspections. Keep
the relay contacts clean and bright.

6. TABLE OF REPLACEABLE PARTS.

Table 1 gives the description, circuit function,
and Collins part number for all replaceable parts in
the 274K-1 Relay Unit. When replacement of parts
is necessary, only parts identical or equivalent to
those listed should be used. All parts are identified
in figure 2.

1



E509 K50I E5I2 K502 R506 E5I3 E5I5 C502 C503 E514 E5I6

C50I

E50I E502

P50I

R502 R50I E504 E503 E506 E505 R504

R503

E5I9
R507
K503
K504
E5I 7
C504
R508
E520
E5I 8
E507

E508

Figure 2. Collins Type 274K-1 Relay Unit, Cover Removed
534 2308
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TABLE 1. TABLE OF REPLACEABLE PARTS FOR THE 274K-1 RELAY UNIT

ITEM CIRCUIT FUNCTION DESCRIPTION COLLINS
PART NUMBER

C501 P/o transient sup- CAPACITOR: electrolytic 25 uf -10% +100%; 183 1034 00
pressing network 25 vdcw

C502 P/o transient sup- SAME as C501 183 1034 00
pressing network

C503 P/o transient sup- SAME as C501 183 1034 00
pressing network

C504 P/o transient sup- SAME as C501 183 1034 00
pressing network

E501 TERMINAL, stud: melamine body, brass term 306 0233 00
tinned brass base cadmium plated; hex

E502 SAME as E501 306 0233 00

E503 SAME as E501 306 0233 00

E504 SAME as E501 306 0233 00

E505 SAME as E501 306 0233 00

E506 SAME as E501 306 0233 00

E507 SAME as E501 306 0233 00

E508 SAME as E501 306 0233 00

E509 TERMINAL, stud: melamine body, brass term 306 0234 00
tinned brass base cadmium plated; hex

E510 SAME as E509 306 0234 00

E511 SAME as E509 306 0234 00

E512 SAME as E509 306 0234 00

E513 SAME as E509 306 0234 00

E514 SAME as E509 306 0234 00

E515 SAME as E509 306 0234 00

E516 SAME as E509 306 0234 00

E517 SAME as E509 306 0234 00

E518 SAME as E509 306 0234 00

E519 SAME as E509 306 0234 00

E520 SAME as E509 306 0234 00

K501 Speaker control relay RELAY, telephone: contact arrangement right 1 c, 970 1139 00
left 2 c contact capacity 3 amps; 150 w coil
voltage 12 V

K502 Speaker control relay SAME as K501 970 1139 00

K503 Speaker control relay SAME as K501 970 1139 00

3



TABLE 1. TABLE OF REPLACEABLE PARTS FOR THE 274K-1 RELAY UNIT (Cont)

ITEM CIRCUIT FUNCTION DESCRIPTION
COLLINS

PART NUMBER

K504 Speaker control relay SAME as K501 970 1139 00

P501 Connector CONNECTOR, plug: 15 prong contacts , 365 MO 00
o y

365-21'20'00P502 Connector CONNECTOR, plug: 12 prong contacts
%

R501 Line terminating
resistor

RESISTOR: ww, 129 ma max current ±10%, 10 w 0 710 1600 20

R502 Line terminating
resistor

SAME as R501 710 1600 20

R503 Line terminating
resistor

SAME as R501 710 1600 20

R504 Line terminating
resistor

SAME as R501 710 1600 20

R505 P/o transient sup
pressing network

RESISTOR: comp, 82 ohms ±10%, 1/2 w 745 1307 00

R506 P/o transient sup
pressing network

SAME as R505 745 1307 00

R507 P/o transient sup
pressing network

SAME as R505 745 1307 00

R508 P/o transient sup- SAME as R505 745 1307 00
pressing network

4



ARE IN OHMS.

C99-04-3

Figure 3. Collins Type 274K-1 Relay Unit, Schematic Diagram
5
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1.2 PHYSICAL DESCRIPTION.

Figure 1. Power Supply 409X-2
C583-17-P

1.1 PURPOSE OF EQUIPMENT.

Power Supply 409X-2 furnishes power for filaments,
plate circuits, and relays in Collins Broadcast Con
soles 212E-1, 212F-1, and 212G-1.

Power Supply 409X-2 (figure 1) is a plug-in power
supply. It is 9 inches long, 8 inches wide, and 6 inches
high and weighs 25 pounds.

1.3 ELECTRICAL CHARACTERISTICS.

a. CONNECTORS. One 12-pin connector, J401, is
located on top of the chassis. All connections to Power
Supply 409X-2 are made at this connector.

b. POWER SOURCE. The 409X-2 requires a 115-or
230-volt a-c ±10%, 50/60-cps, single-phase power
source capable of supplying 225 watts maximum power.

c. OUTPUT VOLTAGES. The output of the 409X-2 is
as follows: 250 to 300 volts d-c (adjustable) at 250 ma
maximum, 6.3 volts a-c at 6.0 amperes, biased at
approximately +30 volts d-c, 12 volts d-c at 1 ampere.

2.1 CIRCUIT DESCRIPTION.

Figure 3 is a schematic diagram of Power Supply
409X-2. The 409X-2 is factory wired for a 115-volt
a-c operation, but may be connected to a 230-volt
source if transformer T401 primary terminals are
connected as follows: disconnect the wires from termi
nal 1 to terminal 2 and from terminal 3 to terminal 4
on TB401. Connect terminal 2 to terminal 3. Replace
F401 with a 1.0-amp fuse. The power supply is pro
tected by fuse F401 in the transformer primary circuit
and by fuse F402 in the B- output lead. The 409X-2 has
an unregulated output.



TD-328
Power Supply 409X-2

Four type 1N1492 silicon rectifiers, CR401 through
CR404, are utilized to provide the high-voltage output.
This output is filtered by C401, C402, and L401. The
high-voltage output may be adjusted from 250 to 300
volts d-c by R401. A selenium rectifier, CR405, pro
vides 12 volts d-c for operation of relays. The 12-volt
supply is filtered by C403. The a-c power is supplied
to the rectifying circuits from windings onT401. The
winding associated with the 12-volt supply has a high-
voltage tap to be used when necessary to compensate
for aging of CR405. Another winding on T401 provides
the 6.3-volt a-c for the filament string. This winding
is biased with approximately +30 volts d-c to minimize
a-c noise in the preamplifiers.

3.1 MAINTENANCE.

Normal maintenance consists of fuse replacement.
Refer to figure 4, if necessary, to perform continuity
or voltage checks. Test points JI- and J2+ are lo
cated on top of the chassis for ease of B+ adjustment.

4.1 REPLACEMENT PARTS.

The parts list gives the description and Collins part
number for all replaceable parts in Power Supply
409X-2. When replacement of parts is necessary, only
parts identical or equivalent to those listed should be
used. All parts are identified in figure 2.

C40I

CR405
C4 02

L4OI

R4Q4

C403
R403

R405

CR4O4

CR403 J4-0I

i.'-’V' -T4OI-

CR4OI
F402

CR402
J2

R4OI

F4OI

R4O2

Figure 2. Power Supply 409X-2, Bottom View C583-19-P
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PARTS LIST

ITEM description COLLINS
PART NUMBER

POWER SUPPLY 409X-2 522 1691 000
C401 CAPACITOR, FIXED, ELECTROLYTIC: dual sec

tion, 40 uf ea, +5% -10%, 450 v de
CAPACITOR, FIXED, ELECTROLYTIC: same as
C401

183 1259 00
C402 183 1259 00

C403 CAPACITOR, FIXED, ELECTROLYTIC: 1100 uf,
25 v de 184 2000 00

CR401 RECTIFIER: silicon, General Electric 1N1492 353 1661 00CR402
thru
CR404

RECTIFIER: same as CR401 353 1661 00

CR405 RECTIFIER, METALLIC: selenium; Sarkes-
Tarzian type 5N26-1B-1BBS

353 0254 00

F401 FUSE, CARTRIDGE: 2 amp, 125 v de; time delay,
ferrule type terminal

264 0008 00

F402 FUSE, CARTRIDGE: 1/2 amp, 250 v; time delay,
ferrule terminals; 1/4 in. dia. by 1-1/4 in. 1g o/a

264 0293 00

J401 CONNECTOR, RECEPTACLE, ELECTRICAL: 12
male contacts, 10 amps, 730 v ac; straight shape

356 2120 00

JI JACK, TIP: accommodates standard phone tip,
black plastic insulation, precious metal plated
contact, terminal lug for wire accommodation

360 0063 00

J2 JACK, TIP: accommodates std phone tip, red
plastic insulation, precious metal plated contact,
terminal lug for wire accommodation

360 0062 00

ITEM DESCRIPTION COLLINS
PART NUMBER

L401 REACTOR: 4. 0 hy inductance 275 ma de, 100
ohms de resistance, metal encased, 3-1/4 in. by
4-1/32 in. by 3-7/8 in. h

668 0446 00

R401 RESISTOR, VARIABLE, WIRE WOUND: 2500.0
ohms, ±10%, 50 w

736 0 2 31 00

R402 RESISTOR, FIXED, COMPOSITION: 10 ohms,
±10%, 2w

745 5568 00

R403 RESISTOR, FIXED, WIRE WOUND: 25, 000 ohms,
±10%, 10 w

710 9068 00

R404 RESISTOR, FIXED, COMPOSITION: 2700 ohms,
±10%, 2w

745 5670 00

R405 RESISTOR, FIXED, COMPOSITION: 560 ohms,
xl0%, 2w

745 5642 00

T401 TRANSFORMER POWER STEP-UP, STEP-DOWN:
encased, metal case, primary winding no. 1 and
no. 2, 115 v each 230 connected, 50/60 cps
secondary windings 265 v, 12 0 v, 13. 5 v,
6.3 vet

662 0445 00

TB401 TERMINAL BOARD: phenolic; incl 5 solder lug
terminals; 1/16 in. by 3/8 in. by approx 1-15/16
in.

306 0550 00

XF401 FUSEHOLDER: extractor post type; 250 v, 15 amp 265 1003 00
XF402 FUSEHOLDER: same as XF401 265 1003 00

II5/23OVAC

II5/23OVAC

+300V DC AT 250 MA.

B—

6.3V AC AT 6 AMPS

6.3V AC AT 6 AMPS

+ I2V DC

CHASSIS GROUND

-I2V DC

NOTES: iikvopFRATION FOR 230V OPERATION MAKE FOLLOWING CHANGES ON TB40II
I ™ 2™. ADD JUMPER 2 T03. REPLACE F40I W.TH I AMP FUSE.

2.GREEN LEAD OF T40I IS AN AGING TAP.

C583-05-3

Figure 3. Power Supply 409X-2, Schematic Diagram
3



INSTRUCTIONS FOR
520 5753 00

1 March 1958

POWER SUPPLY 409Y-1

Figure 1. Power Supply 409Y-1

1.1 DESCRIPTION OF EQUIPMENT.

Power Supply 409Y-1 (see figure 1) is a plug-in,
unregulated power supply designed for use with Collins
speech equipment such as Preamplifier 356A-1, the
Program/Monitor Amplifier 356B-1, and Limiter
Amplifier 356E-1.

The 409Y-1 may be mounted in any axis in speech
consoles, relay racks, or rack shelves. All external
connections terminate at the front in a 12-contact
Howard Jones plug so that the unit can be removed
from its place of mounting with minimum of effort
and time. The overall dimensions of the unit are
9-1/2 in. 1g by 5-1/2 in. w by 5-9/16 in. h. It is
finished in natural aluminum, and it weighs 10-3/4
pounds.

1.2 EQUIPMENT SUPPLIED.

The equipment supplied under part number 522 0961 005
consists of Power Supply 409Y-1 complete withone set
of fuses and rectifiers.

1.3 SPECIFICATIONS.

Power source

Type of service

115 or 230 volts a-c ±10%,
50/60 cps, single phase.
Continuous.

Ambient temperature
range

Ambient humidity
range

Altitude
Power input
Output voltage

Ripple
Rectifiers

+15°C to i-45oC.

Up to 95%.
Up to 10,000 feet.
85 watts max.
Up to 100 ma at 300 volts
d-c, adjustable; 3.0
amperes at 6.3 volts a-c.
25 millivolts max.
Two commercial-type
1N1084 silicon rectifiers.

1.4 LIST OF FUSES.

One 3/4-amp, 250-volt MDL 3/4 fuse in the primary of
the power transformer; one 1/8-amp, 250-volt MDL
1/8 fuse in the B-minus lead. Change the primary fuse
to 3/8 ampere when using 230 volts input.

2.1 INSTALLATION.

The 409Y-1 can be mounted in a console, relay rack,
or rack shelf (see figure 2). Collins Rack Shelf
499G-1 is especially adapted to mounting the 409Y-1.
The mating connector used is a Howard Jones type
S-312-AB, Collins part number 366 2120 00, for
bracket mounting; or a Howard Jones type S-312-CCT,
Collins part number 366 8120 00, for cable mounting.
Refer to figure 5, the main schematic diagram of the
409Y-1. The B- is terminated at pin 4 of Pl and floats

CI87-I9-P

Figure 2. Rack Shelf 499G-1 Typical Arrangement

® COLLINS RADIO COMPANY
1958

Cedar Rapids, Iowa, U.S.A.



C277-03-P

Figure 3. Power Supply 409Y-l, Top View

above chassis ground. If chassis grounding of the B-
is desired, jumper pins 3 and 4 of the mating con
nector. The filament winding of the power transformer
is biased with a positive potential, so the filaments
of the tubes to be excited must not be grounded in the
unit being served by the power supply.

If 230 volts a-c source is to be used, reconnect the
primary of the power transformer to place the windings
in series, i.e.» connect terminals 2 and 3 together and
excite the primary at terminals 1 and 4. Change the
primary fuse Fl to 3/8 ampere.

Connect the load toPower Supply 409Y-1, and allow the
load to stabilize. Then connect a d-c voltmeter to test
jacks JI (positive) and J2 (negative), and adjust re
sistor R2 for desired voltage.

If the line voltage at the installation is low, the wire
at terminal 6 of T1 can be moved to terminal 7 to
increase the output as much as 35 volts.

3.1 PRINCIPLES OF OPERATION.

Refer to figure 5. Power Supply 409Y-1 uses a full
wave voltage doubler circuit. The combination plate
and filament transformer, Tl, drives the half-wave
silicon rectifiers, CR1 and CR2. Capacitors Cl and
C2 are part of the voltage doubling circuit, and ca
pacitor C3 along with inductor LI filters the hum
from the direct current. Resistors R3 and R4 per
form the function of bleeder for the power supply
and voltage divider for obtaining positive bias for
application to the filament winding. Resistor R1 is
a 10-ohm resistor used as a surge limiter. Variable
resistor R2 is used to reduce the output voltage to
the desired value (within limits, depending upon the
current used). Test jacks are provided for checking
the value of plate supply voltage.

t C277-04-P
Figure 4. Power Supply 409Y-1, Bottom View



PARTS LIST
Power Supply 409Y-1

ITEM DESCRIPTION COLLINS
PART NUMBER

Cl

C2

C3

CR1

CR2
El

E2

Fl

F2

JI

CAPACITOR. FIXED. DRY ELECTROLYTIC:
dual section, 40 uf ea. plus 100% minus 10%, 450
vdcw; Sprague Electric
CAPACITOR, FIXED, DRY ELECTROLYTIC:
dual section. 40 uf ea, plus 5% minus 10%, 450
vdcw; Sprague Electric
CAPACITOR, FIXED, DRY ELECTROLYTIC:
same as C2
SEMICONDUCTOR DEVICE, DIODE: type 1N1084;
Sarkes-Tarzian 40M(M500)
SEMICONDUCTOR DEVICE. DIODE: same as CR1
TERMINAL, LUG: bronze, rd tongue end. for u/w
s6 size screw; shakeproof Inc,
TERMINAL, STUD; brass, 1/4 In. hex by 0.632
in. Ig overall; Whitso Inc.
FUSE, CARTRIDGE: cylindrical. 0.750 amp. 250
v max, glass body, ferrule term; Buss Mfg.
MDL3/4
FUSE, CARTRIDGE: cylindrical. 0.125 amp, 250
v max, time lag, glass body, ferrule term; Buss
Mfg. MDL 1/8
CONNECTOR, RECEPTACLE, ELECTRICAL:
single rd female contact, straight shape; E. F.
Johnson type #105

183 1263 00

183 1259 00

183 1259 00

353 1567 00

353 1567 00
304 0318 00

306 0234 00

264 4270 00

264 4230 00

360 0062 00

ITEM DESCRIPTION COLLINS
PART NUMBER

J2

LI

Pl

R1

R2

R3

R4

T1

XCR1

XF1

XF2

JACK. TIP: accommodates standard phone tip;
E. F. Johnson type #105
REACTOR: 8 hy inductance, 105 ma d-c, 100
ohms d-c resistance, Chicago Std. Trans.
CONNECTOR, RECEPTACLE, ELECTRICAL:
12 male contacts, 10 amps, 730 v a-c; H. H. Jones.
Div. Cinch Mfg. no. P-312-A-B-W, I.
RESISTOR, FIXED, COMPOSITION: 10 ohms
10%, 1/2 w; MIL RC20GF100K
RESISTOR, RHEOSTAT. WIRE WOUND: 2500.0
ohms ±10%, 50 w; Clarostat
RESISTOR. FIXED, WIRE WOUND: 25.000 ohms
±10%, 10 w; Ohmite type Brown Devil
RESISTOR, FIXED. COMPOSITION: 2700 ohms
±10%. 2 w; MIL RC42GF272K
TRANSFORMER POWER. STEP-DOWN AND
STEP-UP: pri 115 v, 115 v; sec 150 v tapped at
135 v, 6.3 v ct; Chicago Std. Trans.
MOUNTING BLOCK: polarized, 2 rectifiers per
block; Bussman 3795 (mod.)
FUSEHOLDER: extractor post type, 250 v, 15
amp; Bussman no. HKP-JR
FUSEHOLDER: same as XF1

360 0063 00

668 0282 00

365JW0TOO

745 1268 00

736 0231 00

710 1254 20

745 5670 00

662 0277 00

265 1058 00

265 1003 00

265 1003 00



4 Rev. 2-52 (C)

GUARANTEE

The equipment described herein is sold under the following guarantee:

Collins agrees to repair or replace, without charge, any equipment, parts, or accessories which are de
fective as to design, workmanship or material, and which are returned to Collins at its factory, transportation
prepaid, provided

(a) Notice of the claimed defect is given Collins within one (1) year from date of delivery and goods are
returned in accordance with Collins' instructions.

(b) Equipment, accessories, tubes, and batteries not manufactured by Collins or from Collins' designs
are subject to only such adjustments as Collins may obtain from the supplier thereof.

(c) No equipment or accessory shall be deemed to be defective if, due to exposure or excessive moisture
in the atmosphere or otherwise after delivery, it shall fail to operate in a normal or proper manner.

Collins further guarantees that any radio transmitter described'herein will deliver full radio frequency power
output at the antenna lead when connected to a suitable load, but such guarantee shall not be construed as a
guarantee of any definite coverage or range of said apparatus.

The guarantee of these paragraphs is void if equipment is altered or repaired by others than Collins or its
authorized service center.

No other warranties, expressed or implied, shall be applicable to any equipment sold hereunder, and the
foregoing shall constitute the Buyer's sole right and remedy under the agreements in this paragraph contained.
In no event shall Collins have any liability for consequential damages, or for loss, damage or expense directly
or Indirectly arising from the use of the products, or any inability to use them either separately or in combination
with other equipment or materials, or from any other cause.

HOW TO RETURN MATERIAL OR EQUIPMENT. “> J01; rMSOn’ you, should wish to return
material or equipment , whether under the

guarantee or otherwise, you should notify us, giving full particulars including the details listed below, insofar as
applicable. If the item is thought to be defective, such notice must give full information as to nature of defect
and identification (including part number If possible ) of part considered defective. (With respect to tubes we
suggest that your adjustments can be speeded up If you give notice of defect directly to the tube manufacturer.)
Upon receipt of such notice, Collins will promptly advise you respecting the return. Failure to secure ouradvice
prior to the forwarding of the goods or failure to provide full particulars may cause unnecessary delay in handling
of your returned merchandise.

ADDRESS: INFORMATION NEEDED:

Collins Radio Company
Sales Service Department
Cedar Rapids, Iowa

(A) Type number, name, and serial number of equipment
(B) Date of delivery of equipment
(C) Date placed in service
(D) Number of hours of service
(E) Nature of trouble
(F) Cause of trouble if known
(G) Part number ( 9 or 10 digit number) and name of part

thought to be causing trouble
(H) Item or symbol number of same obtained from parts

list or schematic
(I) Collins' number (and name) of unit sub-assemblies

involved in trouble
(J) Remarks

HOW TO ORDER RFPI ACFMFNT PART** when ordering replacement parts, you should direct
nuw IU UKUtK Ker LAUc/vicN I rAKIj. your orderas indicated below and furnish the following
information insofar as applicable. To enable us to give you better replacement service, please be sure to give
us complete information.

ADDRESS: INFORMATION NEEDED:

Collins Radio Company
Sales Service Department
Cedar Rapids, Iowa

(A) Quantity, required
(B) Collins’ part number (9 or 10 digit number) and de

scription
(C) Item or symbol number obtained from parts list or

schematic
(D) Collins' type number, name, and serial number of

principal equipment
(E) Unit sub-assembly number (where applicable)
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274K-2 Relay Unit

COLLINS

unit instructions

®CoUins Radio Company 1960
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Figure 1. Relay Unit 274K-2
C583-13-P

1.1 PURPOSE OF EQUIPMENT.

Relay Unit 274K-2 controls application of audio power
to station speakers and a-c power to studio warning
lights when used with broadcast studio equipment,
such as Collins Broadcast Console 212G-1. It may
be used in AM, FM, and TV broadcast service or
program control in audio systems.

1.2 PHYSICAL DESCRIPTION.

Relay Unit 274K-2 (figure 1) is a plug-in module
containing four 12-volt d-c relays and their as
sociated circuitry. The 274K-2 is provided with a
cover to protect relay contacts from dust and damage
while handling. The 274K-2 is 5-1/2 inches high,
2-1/2 inches wide, and 9-1/2 inches long and weighs
approximately 2.5 pounds.
1.3 ELECTRICAL CHARACTERISTICS.

a. CONNECTORS. One 12-pin connector, P702,
(Howard Jones Type P-312-AB) mounted on the front
end of the chassis and one 15-pin connector, P701,
(Howard Jones Type P-315-CCE) on a 5-1/2-inch
pendant cable.

b. POWER REQUIREMENTS. Power requirements
for Relay Unit 275K-2 are 12 volts d-c at 560
milliamperes.

c. NOISE. The four relays of the 274K-2 are
mounted on rubber to minimize noise.
2.1 CIRCUIT DESCRIPTION.
Figure 3 is a schematic diagram of Relay Unit
274K-2. The relays are normally de-energized.
When 12 volts d-c is applied, the relays are energized.
All connections to the relay coils and contacts are
made at P701 and P702. CR701 through CR704 are
connected as transient suppressors across the relay
coils to minimize radio interference and contact
wear. Power necessary for operation of the relays
must be supplied from an external source, such as
Collins Power Supply 409X-2.



TD-327
Relay Unit 274K-2

Figure 2. Relay Unit 274K-2, Cover Removed
C583-18-P

3.1 MAINTENANCE. 4.1 REPLACEABLE PARTS.

Relay Unit 274K-2 requires very little maintenance
other than periodic inspections. Keep the relay
contacts clean and bright. Refer to figure 3, if
necessary, to perform continuity checks.

The parts list gives the description and Collins part
number for all replaceable parts in Relay Unit 274K-2.
When replacement of parts is necessary, only parts
identical or equivalent to those listed should be
used. All parts are identified in figure 2.

PARTS LIST

ITEM DESCRIPTION COLLINS
PART NUMBER

RELAY UNIT 274K-2 522 1606 00

CR701

CR702
thru
CR704
K701

K702
thru
K704

SEMICONDUCTOR DEVICE. DIODE: germanium
type 1N48, C.B.S. Hytron
SEMICONDUCTOR DEVICE. DIODE: same as
CR701

RELAY, ARMATURE: contact arrangement, right
1C, left 2C; 12 v, 3 amps, 150 w
RELAY, ARMATURE: same as K701

353 0027 00

353 0027 00

970 1139 00

970 1139 00

ITEM DESCRIPTION
COLLINS

PART NUMBER

A
P701 CONNECTOR, PLUG, ELECTRICAL: 15 male $

contacts; type 300
365,9150^0

P702 CONNECTOR. RECEPTACLE, ELECTRICAL: _
12 male contacts, 10 amps, 730 v ac '.

’ 365-3-t20DO
6O‘R>

R701 RESISTOR. FIXED. WIRE WOUND: 600 ohms, J
±10%, 7 w at 25’C derated linearly to 3.5 w at
+105*C

710 9017 00

R702
thru
R704

RESISTOR. FIXED. WIRE WOUND; same as
R701

710 9017 00

2
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K70I K702 *703 *704

C583-03-4

Figure 3. Relay Unit 274K-2, Schematic Diagram

3



523-0726000-00141A

instruction book

212E-1
Stereo

Broadcast Console

This manual includes:
212E-1 Broadcast Console Stereo Modification
212E-1 Broadcast Console Instruction Book

356A-1 Preamplifier
356B-1 Program/Monitor Amplifier
356E-1 Limiter Amplifier
274K-1 Belay Unit
409X-2 Power Supply
409 Y-1 Power Supply
274K-2 Relay Unit

523-0724000
523-0755496
520-5446000
520-5447000
520-5448000
520-5449000
523-0035000
520-5753000
523-0036000

©Collins Radio Company 1962. 1963

Cedar Rapids Division | Collins Radio Company, Cedar Rapids, Iowa
Printed in U.S.A.



%

r

Instruction Sheet 
212E-1 Broadcast Console Stereo M

odification 
523-0724000-002411



212E-1 Broadcast Console
Stereo Modification

COLLINS

instruction sheet

QColhns Radio Company >962. 1964
Pnntrdm U SA

Cedar Rapids Division | Collins Radio Company, Cedar Rapids, Iowa
~ — 523-0724000-002411

2nd Edition. 15 March 1964

1. Purpose of Instruction Sheet.

This instruction sheet describes the modifications
made in a type 212E-1 Broadcast Console to adapt
it for stereocasting. It also contains instructions
for connecting and operating the modified console.

This instruction sheet is intended to be an addendum
to the 212E-1 Broadcast Console Instruction book,
Collins part number 520-5601-00.

2. Description of Modifications.

The 212E-1 Broadcast Console, before modification
for stereo use, was a dual-channel console with two
separate program-line outputs. The two console
channels were used independently, and the channel
outputs could be switched to either program line.

After the stereo modification, the two console channels
and program lines are used simultaneously during
stereocasting. Dual mixers are used in five of the
seven possible stereo inputs to simultaneously control
both stereo channels. Switching is provided so that
the stereo channel inputs may be combined for
monophonic operation, and both program lines can be
fed by either console channel for FM/AM simulcasting.

Figure 1 is a block diagram of the modified console.
Figure 4 is a schematic diagram of the console.

The modified stereo console can simultaneously mix
the following inputs:

a. One control-room microphone (feeds both stereo
channels equally).

b. Two of four possible studio microphone inputs
(1 of 2 stereo inputs).

c. Two stereo turntable inputs.
d. Two stereo tape inputs.
e. Two of eight possible remote-line inputs (1 of

4 stereo inputs).

The control-room microphone, turntable, and tape in
puts are controlled by dual mixers (Collins part
number^?8-0607-00); the control-room microphone
input is split and feeds both channels equally during
stereocasting.

The studio microphone and remote inputs maybe used
for stereocasting by switching the outputs of single
mixers to separate console channels.

Refer to figure 2(A). This figure is a block diagram
of one of the four stereo channels. The operation of
such a channel is as follows:

The left- and right-channel stereo inputs are con
nected to a mixer selector switch. In the STEREO
position, this switch feeds the stereo turntable inputs
to separate preamplifiers and then to dual mixers.
In the case of the tape inputs, the internal pre
amplifiers are not used, and the inputs go directly to
the mixers. The mixer outputs go to a channel selector
switch. In the 1 (up) position, this switch connects the
left- and right-channel signals to channel 1 and channel
2 in the console, respectively. Both console channels
have separate booster amplifiers, attenuators, and
output amplifiers. The channel outputs are split by a
splitting pad and fed to the line selector switch. In
the LINE position, this switch connects the outputs
of channel 1 and channel 2 to program lines 1 and 2,
respectively.

The operation of the turntable and tape stereo channels
is slightly different during monophonic operation.
Figure 2(B) shows the turntable channel, and figure
2(C) the tape channel.

In the turntable channels, the mixer selector switches,
in the MONAURAL position, combine the left- and
right-channel inputs and feed the combined inputs to a
single preamplifier. In the tape channels, the left
channel only is used, and the right channel is ter
minated with a resistance.

1



212E-1 Broadcast Console Stereo Modification

PAD, SPLITTING

RELAY

Cl 87-39-5

ATTEN , DUAL, 14 STEP, 2DB/STEP, IO STEPS
TAPER AND CUE

Figure 1. 212E-1 Broadcast Console, Stereo
Modification, Block Diagram

PAD, FIXED

SPARE SWITCH, ROTARY

2



212E-1 Broadcast Console Stereo Modification

MIXERS
4 a 5 ONLY

CHANNEL I

LINE I

LINE 2

(A) MIXERS 4 THROUGH 7 (STEREO)

R

LINE I

LINE 2

(B) MIXERS 4 AND 5 (MONO)

LINE I

LINE 2

[monaural| (C) MIXERS 6 AND 7 (MONO)
C187-3B-4

Figure 2. Stereo Channel, Block Diagram

The studio microphone and remote-line inputs function
in exactly the same manner during stereo or mono
phonic operation. During stereo operation, the left-
and right-channel signals are fed to separate console
channels.

3. Console Connections.

All connections to the stereo console are made at
TB101, the long terminal strip on the inside bottom
of the console. Table 1 lists the connections to be
made of each of the terminals of TB101.

When connecting the stereo inputs, keep proper phase
relationships between the stereo channels by con
necting the signal line to the lower numbered terminal
on TB101 and the common line to the higher num
bered terminal.

In order to correctfor recordings with improper phase
relationships between channels, a phase-reversing
switch may be inserted in one of the program lines.
The SPARE switch on the front panel, S125, may be
rewired for this purpose.

Since the output of the control-room microphone pre
amplifier is split to feed both channels, this 356A-1 

preamplifier (J101) may be modified to increase
its gain. Refer to the 212E-1 instruction book, figure
2-7 and paragraph 2.3.3.2, for the modification
instructions.

If external preamplifiers are used for the turntable
inputs, replace the 356A-1 preamplifiers in J104
through J107 with jumper plugs.

In order to monitor the right stereo channel on an
external speaker, an external monitor amplifier must
be connected to the right-channel monitor output
at terminals 47 and 48 on TB101.

The operation of the external studio speaker muting
and warning-light control relay has been changed
after the stereo modification. Refer to figure 3.
Before the modification, the relay control terminals
on TB101 were open circuited to mute. These termi
nals were connected to a type 274K-1 relay unit to
control studio speakers and warning lights. After
the modification, the relay control terminals on TB101
receive +12 volts d-c to mute. This requires a type
274K-2 external relay unit.
Sill, S112, and S113, associated with mixers 1, 2,
and 3, provide muting when in either channel position.
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TABLE 1. CONNECTIONS TO TERMINAL STRIP TB101

LINE

Control-room microphone

Studio microphone 1

Studio microphone 2

Studio microphone 3

Studio microphone 4

J left

right

Turntable 1 (left)

Turntable 1 (right)

Turntable 2 (left)

Turntable 2 (right)

Tape 1 (left)

Not used

Remote line 7 (D)

Remote line 8 (D)

Not used

right

Monitor, channel 2 (right)

Monitor, channel 1 (left)

Cue output

External monitor Qjxtpflt^

External vu meter input

Program line 2 (right)

Program line 1 (left)

-12 volts d-c

+12 volts d-c

Ground

Mute

TERMINAL
NUMBER

1 and 2

3 and 4

5 and 6

7 and 8

9 and 10

11 and 12

13 and 14

15 and 16

17 and 18

19 and 20

40

41 and 42

43 and 44

45 and 46

47 and 48

49 and 50

51 and 52

53 and 54

55 and 56

57 and 58

59 and 60

61

62

63

64

LINE TERMINAL
NUMBER

Tape 1 (right) 21 and 22

Tape 2 (left) 23 and 24

Tape 2 (right) 25 and 26

Ground 27

Remote line 1 (A) ] 28 and 29

Remote line 2 (A) 30 and 31
left

Remote line 3 (B) 32 and 33

Remote line 4 (B) J 34 and 35

Remote line 5 (C) | 36 and 37
\ right

Remote line 6 (C) J 38 and 39

B+ (no. 2 circuit) 65

B+ (no. 1 circuit) 66

B- 67 and 68

Mixer 1 relay control wire 69

Mixer 2 relay control wire 70

Mixer 3 relay control wire 71

Not used 72

Not used 73

Not used 74

Not used 75

Not used 76

6.3 volts a-c (no. 2 circuit) 77

6.3 volts a-c (no. 1 circuit) 78

6.3 volts a-c (no. 2 circuit) 79

6.3 volts a-c (no. 1 circuit) 80
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|tb remote]

MIX

I TB studio]

BEFORE MODIFICATION TERMINALS 71,72,73, 74,
USING 274K-I AND 75 RESPECTIVELY.

CW-40.4

Figure 3. Relay Control Circuits, Simplified Schematic Diagram
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212E-1 Broadcast Console Stereo Modification

Since SI 14 through SI 17 are for only recorded inputs
on the modified console, these switches do not have
relay control outputs.
In order to mute both stereo monitors, two 274K-2
relay units must be used with the relay control inputs
paralleled. As an alternative, separate dpdt relays
can be used to control muting, for only one warning
light relay is needed for each stereo channel.

Refer to the 274K-2 schematic diagram in the unit
instructions for the 274K-2, TD-327, Collins part num
ber 523-0036-00, for assistance in connecting the relay
unit.

4. Console Operation.

Refer to figure 3-1 in the 212E-1 instruction book for
the locations of the operating controls referred to
in the following paragraphs.

4.1 STEREO OPERATION.

4.1.1 GENERAL.

When the console is to be used for stereocasting,
perform the following steps:

a. Set both the MASTER 1 and MASTER 2 attenuators,
AT111 and ATU2, to 24.

b. Set SI26 line selector switch to LINE, its middle
position.

c. Set S129 VU METER INPUT switch to CH2.
d. Set VU ATTENUATOR ATI 13 to the setting that

makes the CHANNEL 1 and CHANNEL 2 vu meters,
M101 and M102, give the same indications for the
same inputs. This setting can be checked by noting
that the two meters give the same indications when
the control-room microphone is used since this
microphone feeds both channels equally.

4.1.2 STEREO CUING.

When dual mixers 4 through 7 are turned fully
counterclockwise, a combined output of both stereo
channels is connected to a cue amplifier and then to
a cue speaker for cuing stereo recordings or tapes.

4.1.3 STEREO MONITORING.
To monitor the stereo program-line outputs on the
monitor speakers, set MONITOR INPUT switch SI28
to CH 1. Adjust the monitor level with MONITOR
attenuator ATI 12.

To monitor the stereo output on headphones, set
MONITOR PHONE INPUT switch S127 to CH 2
OUTPUT. Connect the left-channel headphone to CHI
PROGRAM jack JI 17 and the right-channel head
phone to MONITOR jack JI 18.

4.1.4 RECORDED STEREO.

To broadcast recorded stereo material, perform the
following steps:

a. Set the MIXER 4 through MIXER 7 mixer selector
switches, S104 through S107, to STEREO.

b. Set the MIXER 4 through MIXER 7 channel selector
switches, SI 14 through SI 17, to position 1 (up).

c. Adjust the appropriate MIXER 4 through MIXER 7
mixer controls, AT 104 through AT 107, for proper in
dications on the vu meters.

4.1.5 STUDIO OR REMOTE STEREO.

To use the control-room microphone during stereo
casting, set microphone function selector switch
S101 to MIX (middle position). The microphone input
will then be fed to both channels equally. Adjust
MIXER 1, AT101, for proper indications on the vu
meters.

The studio microphone and remote-line console inputs
may be used for stereocasting by using separate
mixers to control the two channel inputs, as in normal
monophonic operation, then switching each mixer
output to separate console channels. When the studio
or remote inputs are used, talk back from the control
room and remote cuing are possible just as in
monophonic operation.

To use studio microphones for stereocasting, connect
the left-channel microphone input to MIXER2, AT102,
and the right-channel microphone input to MIXER 3,
AT103, using mixer selector switches S102 and S103.
Then connect MIXER 2 to channel 1 and MIXER 3 to
channel 2 using channel selector switches SI 12
and SI 13. Adjust MIXER 2 and MIXER 3 for proper
indications on the vu meters.

To use the remote lines for stereocasting, connect the
left-channel line to the REMOTE 1 mixer, AT108,
and the right-channel line to the REMOTE 2 mixer,
ATI09, using remote function selector switches SI20
through SI23. Then connect REMOTE 1 mixer to
channel 1 and REMOTE 2 mixer to channel 2 using
channel selector switches S118andS119. Adjust the
REMOTE 1 and REMOTE 2 mixers for proper in
dications on the vu meters.

4.2 MONOPHONIC OPERATION.

When the modified 212E-1 console is used for mono
phonic programing, its operation is nearly the same
as before modification. The only differences are
(1) channel selector switches SI 14 through SI 17
should be set to position 2 (down), and (2) the S126
line selector switch should be in the CHANNEL 2
(up) position during monophonic operation.
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Electrical Wire Code
EXAMPLES:

DA 92

UNSHIELDED WIRE, POLYVINYL, NO. 22 AWG, WHITE WITH A RED TRACER

D A 9 2
Type of Wire Size of Wire Color of- Body Color of Tracers

M

DAS 9123

SHIELDED WIRE (SINGLE) POLYVINYL, NO. 22 AWG, WHITE BODY WITH BROWN, RED AND ORANGE TRACERS

D A S 9 123
Type of Wire Size of Wire Shielded Color of Body Color of Tracers

DASJ (9) (92)

SHIELDED AND JACKETED WIRE (MULTIPLE), POLYVINYL, NO. 22 AWG, WHITE AND WHITE WITH RED TRACER

D A SJ (9) (92)
Type of Wire Size of Wire Shielded and First Conductor Second Conductor

Jacketed

i
A2A 91

J -

UNSHIELDED WIRE, IRRADIATED POLYOLEFIN, NO. 22 AWG, WHITE WITH BLACK TRACER

•5
A2 A 9 _______ 1________

Type of Wire Size of Wire Color of Body Color of Tracer

TYPE OF WIRE CODE SIZE OF WIRE COVERING
OF WIRE

COLOR CODE

j

CODE DESCRIPTION CODE SIZE CODE TYPE

A
A2
A3
A4
A5
B
C
D
E
E2
E3
E4
E5
G
H
I
J
K
L
L2
L3
L4
L5
M
N
0
P
Q
R
S
T
U
V
W
X
X2
X3
X4
Y
Y1L£_

Cotton Braid Over Plastic
Irradiated Modified Polyolefin, (300 Volts)
Irradiated Modified Polyolefin, (600 Volts)
Irradiated Modified Polyolefin, (1000 Volts)
Irradiated Modified Polyolefin, (3000 Volts)
Busswire, Round Tinned
Polyvinyl Chloride, MIL-W-16878, Type B (600 Volts) (No. 20-18-16)
Polyvinyl Chloride, MIL-W-16878, Type B (600 Volts) (No. 22-26-28)
Vinyl. MIL-W-5086, Type I (600 Volts)
Vinyl, MIL-W-5086, Type II (600 Volts) (No. 22-12) Note 1
Vinyl, MIL-W-5086, Type II (600 Volts) (No. 0000-10) Note 2
Vinyl, MIL-W-5086, Type III (600 Volts) (No. 12-22) Note 3
Vinyl, MIL-W-5086, Type in (600 Volts) (No. 0000-10) Note 4

Kel-F (Monochlorotrifluoroethylene)
Not Available

Neon Sign Cable (15,000 Volts)
Silicone, MIL-W-16878, Type FF (600 Volts)
Silicone, MIL-W-16878, Type FFW (1000 Volts)
Silicone, Non-MIL (5000 Volts)
Silicone, Non-MIL (10,000 Volts)
Silicone, Non-MIL (15,000 Volts)

Single Conductor Stranded (Non-Rubber)
Not Available
Single Conductor Stranded (Rubbex* Covered)

Polyvinyl Chloride, MIL-W-16878, Type C (1000 Volts)
Not Available
Teflon (TFE), MIL-W-16878, Type E (600 Volts) Stranded
Not Available
Polyvinyl Chloride, MIL-W-16878, Type D (3000 Volts)
Teflon (TFE), MIL-W-16878, Type EE (1000 Volts)
Teflon (TFE), MIL-W-16878, Type ET (250 Volts)
Teflon (FEP), MIL-W-16878, Type K (600 Volts)
Teflon (FEP), MIL-W-16878, Type KT (250 Volts)
Teflon (TFE), Non-MIL (3000 Volts)
Telephone Type, Polyvinyl
Teflon (TFE), Non-MIL; Solid Conductor
Telephone Type, Braided Yarn

A
B
C
D
E
F
G
H
J
K
L
M
N
P
Q
R
T
V
W
X
Y
Z

No. 22 AWG
No. 20
No. 18
No. 16
No. 14
No. 12
No. 10
No. 8
No. 6
No. 4
No. 2
No. 1
No. 0
No. 00
No. 000
No. 0000
No. 28
No. 26
No. 24
No. 19
No. 30

S Shielded

SJ Shielded
&

Jacketed

0
1
2
3
4
5
6
7
8
9
a
b
c
d
e
f

Black
Brown
Red
Orange
Yellow
Green
Blue
Violet
Gray (Slate)
White
Clear
Tan
Pink
Maroon
Light Green
Light Blue

Note 1 - Extruded nylon over fiber glass braid.
Note 2 - Braided, lacquered nylon over fiber glass braid.
Note 3 - Extruded nylon over secondary vinyl over fiber glass over

primary vinyl.
Note 4 - Lacquered extruded nylon over secondary vinyl over fiber glass

over primary vinyl.




