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GUARANTEE

All items of equipment and material used in this unit are guaranteed
against material defects, workmanship or manufacture, for a period of one
year from date of the installation, except that the items of equipment and
material are not guaranteed for a term longer than two years from the date
of shipment.

Under the terms of this guarantee, all items which fall within the periods
defined will be replaced F.O.B. point of installation without cost to the
purchaser. The company will pay transportation charges of any defective part
which it desires to have returned to its plant. If, upon examination of the
defective item the company can show that failure was not due to any defective
workmanship, material or manufacture, the company will bill the purchaser
for the cost of replacement, including transportation charges.

NORTHERN RADIO COMPANY, Incorporated
NEW YORK, NEW YORK
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Instruction Book

Line amplifier (Transistorized) Type 236 Model 1
1. GLIERAL
FPurpose:

The Norvhern Radio line Amplifier (Transistorized), lype 236 Model 1,
is a trunsistorized low distortion speech input amplitfier. Its gain and frequency
are more tuan adejuate for use in communication systems. It is ideslly suit 4 for
at%udio or program amplification to boost the output ol microphones, preampiifiers,
or veletype tone signals to a level . .1table for telephone lines or redio trans-
mitter input. It is also suited for use as a low level monitoring emplifier.

This amplifier is designed to slide into the Northern Radio Company
Type 222 Shelf. The shelf is ejulpped to accommdate nine units of thia
amplifier or combinations of amplifiers and Type 212 Converters or other similar
size units.

Descriptvion:

The Type 236 Model 1, Line ‘mplifier, is a two-stage push-pull amplifier.
The frequenciea are limited to the range of 300 to 10,000 cps for use in teletype
tones and speech intelligence. Within its renge, it has excellent amplitude
response and very low distortion due to the use of push-pull Class A amplification,
and adequate negative feedback, Setisfactory input attemuation is provid d eas are
balanced input and output terminals for 600 or 150 ohms. Impedance change is

effected by straps easily accessible on the amplifier printed circuit board. Pin
Jacks are included for monitoring purposes.

Technical Data:
Input Impedance: 150 oktm single ended and 600 ohm belanced
Output Impedance: 150 ohm single ended and 600 ohm balanced
Transmission Gain: 40 VU
Input Level: For rated output of +8 VU, -32 VU to +8 VU
Output Level: Maximum +14 VU at 8% distortion

Rated +8 VU at 1% distortion
Frejuenoy Response: 21 VU 300 to 10,000 cps
Noise Level: 80 VU below ocutput level of +8 VU
Controls: Input Level Control



Irctracticn Beek

General

Line Liylifter (Ircncictorized) Type €36 Moded 1

Technigal Data: (cont'd)

Fower Rejuirement:

Dimensions:

Yelght:

14 V DC, 50 milliamperes

1-7/8" wide x 5-1/4" high x 11-3/4* deep

Far reek meurting & number of these or «imilar
urits, & shelf assembly is aveilaile accoimodating
rine (9) urits in e punel height of 5-1/4"

2-1/2 1lvs.



Instruction Book

Line Amplifier (Transistoriz d) ' Type 230 iodel 1
- DESCRIFT 10! OF QFERATION

(Refer to Schematic Diagram, NRC Dwg No. C-236=-1-01)

The Northern Redio Line Amplifier, Type 236 Mrdel 1, ia & tv~-stage,
pueh-pull trensistorized awplifier eu loying current feedimck in the umitter
circuit of each tranmsistor (Raitter Resi-tors Rb, R7, [9 &nd H10) erd vcltege
resdback between tine push-pull stages (Resistore R12 aund Rl3). Tewperitur
stabilizution is provided through vsc of Diodes CRL und CR2 in the base biasing
circuits.

Input attenuation control is accomplished by varying the coupling

between the secondary of Transformer Tl aud the buses of TraLsisiors A and £,
by weuns of adjustment of Twin Fotentiomster, R2.

30 INST-LLAT ION

Mechanical:

The Type 230 lodel 1, Line amplifier, will normally be install d in a
Northern Radio Type 222 <uelf, which is wired to accept the anplifier.

Prior to installation, each new amplifier shou’d be thorougnly iuspecied
for mschenical demege due to rough handling during shipment. 1f there i3 mc 8i ~
of mech: - :ical defeot, the amplifier should be installed Ly imserting into ike
proper -, :e in the shelf until the plug on the back of the Converter engag s with
the socket of the shelf. The unit is secured in the shelf by turning th knurled
taumbscrew finger-tight.

alagtrical:

Since the Type 236 Model 1 Amplilier is e plug-in unit, its electrical
connections are completed to the shelf when it is placed in operating position.
It is only neceasary to be assured that the internal amplifier impedance
connections are compatible with the external requirement (400 or 150 ohm
terminations as required), and thet tue appropriete cirguit connections are made
to the shelf and also that Fower Supplies are installed on the back of the shelf.

Type 236 Model 1, Line awplifiera, are uorually shipped with internal
straps arranged for 600 ohms input and output terminetions. When 150 ohm
termiuations are required, straps may be eusily chauged as indicated orn NRC Dwg.
NO ° C-236"'1’01 °



. Instruction Book
Line Amplifier (Trensistorized) Type 236 Mod 1 1

be OFLRLTILG INSTRUCT IONS

In setiing up circuits employing the Type 236 Model 1, Line amplifier,
it is necesssry to determine the required output level for the intended usage
and to adjust the "Gain? ccntrol eccordingly. 4 suitable 4C voltmeter or
VU meter (with *hridging" terminations) mey be connected io the output of the
amplifier through Pin Jecks J3 and J4, to monitor the output level.

For "Diversity" recej.ion in the Type 235 System, normel output
levels shculd everage epproxima.ely +6 4tm for esch voice frequency channel.

5. M INT ENANCE

Since the Line Amplifier, Type 236 Model 1, employs long-1if , reliable
semi-conductor elements and since very little heat is generated in the op rating
device, it is anticipated that maintenance requirements will be minimized. In
the event of malfunction, the amplifier should be removed to the test bench for
checking. Use of Schematic Diagrem, Dvy, No. C-236-1-01, Comporent layout,

Dwg. No. B-236-1-02, and the Table of Voltage FMeasursments will ..erve to quickly
localize any troubles,

In the iafre ueni instances when it ie necessary to remove and replac
componenis on the printed board, it is highly desirable ituat an appropriate
amail soidering iron with limited heat storemge be employed.



Inatructiou Book

Line aAmpiifier {Trausistorized) Type 230 Mod 1 1
6o TAE! E OF VOLTAGE MEASUREMENTS
T o |
VOLTAGES
SYMBOL FUNCT ION T
IR BASE CCLIZCTOR
R lst Stage .
vl Amplifiéx‘ -1.0 -1.2 =Col}
1st Stage
¥ anplilier -1.0 -1,2 -0
%3 O.ltput Amplif‘if.‘r "lol "102 -8.5
i W }Out:put~ rmplifisr -1.1 -1.2 l -85 \
' ! i N

NOTn: All voltage rea ings taken with respect to positive
terminal of Fover Supply (or positive lead of
Capacitor Cl). .
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Line Amplifier (Transistorized)

7.

Sym-~

bol Function

Cl Power supply
filter capacitor

CR1 lst bias diode

CR2 2nd bias diode

Jl Input monitor

J2 Input monitor

J3 Output monitor

J4 Output monitor

Pl Main connector
plug

Q1 lst stage
amplifier

Q2 lst stage
amplifier

Q3 Output
amplifier

Q4 Output
amplifier

Rl Tl terminating
resistor

R2 Ql, Q2 gain
control

R3 Ql bas
stabilizing
resistor

ELECTRICAL PARTS LIST

Description

200 mfd 15 V DC miniature
electrolytic capacitor

High conductance silicon
diode

High conductance silicon
diode

Pin jack - Green

Pin jack - White

Pin jack - Blue

Pin jack - White

14 pin male connector

General purpose germanium
transistor high gain 250
milliamperes 200 milliwatt
PNP

General purpose germanium
transistor high gain 250
milliamperes 200 milliwatt
PNP

High voltage high gain power
transistor. Germanium PNP
type

High voltage high gain power
transistor. Germanium PNP
type

680 ohms + 10% 1/2 watt
composition resistor

Dual 100K ohms potentiometer,
+ 20% counter clockwise
logarithmic taper

2.2K ohms + 10% 1/2 watt
composition resistor

-1 -

Typ 236 Mod 1 1

Mfr. Part No.

SPR TE-1164

PSC  PS592 Conf A or
™I G130

PSC PS592 C nf A or
T™XI G130

ANY MS16108-5A

ANY MS16108-1A

ANY MS16108-7A

ANY MS16108-1A

AMP  57-10140

MOT  2N652A

MOT  2N652A

MOT 2N618

MOT 2N618

ANY RC20GF681K

ALB  JD1NO48S104TA
ANY  RC20GF222K
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Lin Amplifi r (Transistoriz d)

Sym-

bol Function

R4 Q2 base
stabilizing

RS Ql, Q2, Q3, Q4
base bias
resistor

R6 Ql emitter
resistor

R7 Q2 emitter
resistor

R8 Ql, Q2 emitter

' resistor

R9 Q3 emitter
registor

R10 Q4 emitter
resistor

R11 Q3, Q4 emitter
resistor

R12 Q3, Ql feedback
resistor

R13 Q4, Q2 feedback
resistor

Rl14 Power supply
filter

R1S J1 isolating
resistor

R16 J3 isolating
resistor

T1 Input matching

transformer

ol a T a v _a
BiCcCLILCAL TFAI'Ls LabdL

Description

2.2K ohms + 10% 1/2 watt
composition resistor

4.7K ohms + 10% 1/2 watt
composition resistor

10 ohms + 10% 1/2 watt
composition resistor

10 ohms + 10% 1/2 watt
compoesition resistor

220 ohms + 10% 1/2 watt
composition resistor

10 ohms + 10% 1/2 watt
composition resistor

10 ohms + 10% 1/2 watt
compogition resistor

15 ohms + 10% 1/2 watt
composition resistor

6.8K ohms + 10% 1/2 watt
composition resistor

6.8K ohms + 10% 1/2 watt
composition resistor

47 ohms + 10% 1/2 watt
composition resistor

4.7K ohms + 10% 1/2 watt
composition resistor

4.7K ohms + 10% 1/2 watt
composition resistor

Transformer 600 - 600 ohms

Type 236 Mod 1 1

Mfr. Part No,
ANY  RC20GF222K
ANY  RC20GF472K
ANY  RC20GF1l00K
ANY  RC20GF100K
ANY  RC20GF221K
ANY  RC20GF100K
ANY  RC20GF100K
ANY  RC20GF150K
ANY  RC20GF682K
ANY  RC20GF682K
ANY  RC20GF470K
ANY  RC20GF472K
ANY  RC20GF472K
NRC 234



Instruction Book Electrical Parts List

Line Amplifier (Transistorized) Typ 236 Model 1

Sym-

bol Function Description Mfr. Part No.

T2 Interstage 1500 ohm center tapped/10K ohm NRC 1211
coupling center tapped 100 milliwatt
transformer miniature transformer

T3 Output matching Transformer 600-600 ohms NRC 234
transformer

XxQ3 Q3 socket Power transistor socket CIN  14T24324

XQl Q4 socket Power transistor socket CIN  14T24324
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Lin Amplifier (Transistoriz d) Typ 236 Mod 11

MANUFACTURERS' DESIGNATIONS

MFR. FEDERAL

CODE NO. CODE_NO. NAME

ALB 01121 Allen-Bradley Company

AMP 02660 Amphenol-Borg Electronics Corporation
CIN 71785 Cinch Manufacturing Corporation

MOT o4713 Motorola Semiconductor Products Division
NRC 88183 Northern Radio Company, Incorporated

PSC 01281 Pacific Semi-Conductor, Incorporated
SPR 56289 Sprague Electric Company

TXI 01295 Texas Instruments, Incorporated
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REVISIONS
SYM. DESCRIPTION DATE APPROVAL
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N s SYM. DESCRIPTION DATE | APPRCVAL
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