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STANDARD WARRANTY

All items of equipment and material used in this
unit are guaranteed against defects in material,
workmanship, or manufacture for a period of one
year from date of shipment,

Under the terms of this Warranty, all items which
fail within the period defined will be replaced or
repaired F.0.B. point of manufacture without cost
to purchaser. Prior approval of the company shall
be obtained before returning any equipment. 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
or repair.
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1. _ GENERAL

Purpose:

The Northern Radio Power Supply (p1iig-in), Type 251 Model 3, is
used as a source of operating power for transistorized equipments, suoh as
the Northern Badio Type 211 Keyers, Type 212 “onverters, and Type 23k
Diversity Combiners.

The Type 251 Power Supply is normally used in loca“ions requiring
only emall numbers of units, such as the Type 2i4 Model 1 Shelf for two (2)
Type 211 Keyers and the Type 246 Model 1 Shelf for three (3) Type 2&le
Converters, with loads totaling ®p to approximately 200 mijiamperes.

Description:

The Power Supply, Type 251 Hodel 3, is a solid state supply
eaploying a high gain transistor ard a zener reference diode in its regula*-
ing circuit. The Type 251 Model 3, Power Supply, is 1-1/2" high x z.c A
wide xe/" long, equipped with a plug end locking devices for mounting on the
back of appropriate shelves, such as the Type 24l Model 1, Dual Frequency
Shif* Tone Keyer Shelf and Type 246 Model 1, Triple Frequency Shift Tone
Converter Shelf, This Power Supply in_orporates a trausformer so that there
is no connection between the AC input and DC outpu®. Further, all slectrical
conneckiors ara floating witk respect to chassis so that any grounding
arrangements desired may be used. ——

The use of solid state devices throughout this unit results in a
device which is more compact, more relisble, and far more atficiant than
hes been previously possible. Interral Leat in the unit is somewhet dependent
upon the charac*eristics of the load connected to the unit. Proper stabili-
zation circuitry and adequate heat sinks have been provided to assure Con-
tinuous operation without feser that excessive temperature rises wi_.l occur

due to unit dissipation.

Technical Data:

A:. C. Input: 115/230 VAC, 50/60 cycles ¢ 1%

D. C. Output: 14 volts DC + 1-1/2 volis

Maximum Outputs 200 milliamperes DCo

Special Features: Plug-In Construction. Fits on appropriate

shelves, suck as the Northera Radio Type 2uh
Dual Freguency Shift Tone Keyer Shelf, and
Type 246 Tripls Frequency Shift Tore Converter
Shelf.
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2o DESCRIPTION OF OPERATION

(Refer to Block Diagram, NRC Dwg. No. A-251-3-02)

Block Diagram Analysis:

The Northern Radio Company Type 251 Model 3, Power Supply, may
be considered to consist of four basic circuit sections: )

1, Input Transformer
2. DC Source

3, Voltage Reference
L, Series Regulator

AC Power is transformer coupled to the full wave rectifier. The
rectifier and filter capacitor then serve as a source of DC current for
both the voltage reference and the load.

The series regulator consists of a single power transistor
arranged as a variable impedance. The value of which, depends on the
difference between the output voltage and the reference voltage.

Circuit Theory:

Power input transformer Tl provides isolation of the Power Supply
from AC line, and avplies alternating current at a suitable voltage to the
full wave rectifier CR1l, CRZ.

The output of the rectifier circuit is smoothed in input capacitor
Cl and applied directly to the voltage reference circuit R2, CR3 and to the
series regulator circuit R1, Ql. ’

The reference voltage developes across CR3 is applied directly to
the base of Q1. The impedance of Ql then varies in such a way as to tend
to maintain the output voltage constant at -14 volts DC,

Final filtering is provided by output capacitor C2.
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B INSTALLATION INSTRUCTIONRS

Mechanical:

The Power Supply mounts horizontally on the mounting shelf and
locks in position with two screws located on the front panel.

Electrical:

Before the power line is connected, it should be confirmed that
the AC line voltage is 115 volts AC + 10%, 50/60 cps.

No adjustments are required on the unito

b, MAINTENANCE

Since the Power Supply incorporates long life reliable solid
state devices, and since very little heat is generated in the unit,
maintenance requirements are minimized.

In the event of malfunction, the Supply should be removed to
the test bench and tested for compliance with the specifi wtion. If the
performance is not as specified, the procedure of Section 5, Trouble
Shooting Information, should be followed to locate the defective component.

In the infrequent instances when it is necessary to remove and
replace components on the etched circuit board, it is desirable that a
small soldering iron with limited heat storage be used,
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Do TROUBLE SHOOTING INFORMATION

If the Power Supply fails to function properly, the following
procedure will be helpful in locating the defective component,

Procedure:

1o Adjust the AC input voltage to 115 volts AC and the load
to 100 ohms.

2o Measure the voltage across CZ2.
BEQUIREMENT: 12.5 to 15.5 volts DC
If the requirement is not met, proceed to Step 3.
3 Measure the voltage across Cl.
REQUIREMENT: 26.0 to 6.0 volts IX

If the requirement is met, proceed to Step k.
If the requirement is not met, proceed to Step 5o

Ly, Measure the voltage across CR3.
RiQUIREMENT: 133 to 14,7 volts DC

If the requirement is not met, while the requir -
ment of Step 3 is met, proceed to Step 6.

If the requirement is met and if the voltage
across C2 is not within the requirements of Step 2,
disconnect, test and replace {1, C2 or Rl, as
necessary, in that order.

S Remove Q1 and again measure the voltage across Cl.
REGUIREMENT: 26.0 to 36.0 volts DC

If the requirement is met, proceed to Step 6o
If the requirement is not met, oproceed to Step 7.

6. With ¢l removed, measure the voltage across CR3.
REQUIREMENT: 13,3 to 1k,7 volts DC

If the requirement is met, disccnnect, test and
replace Q1, Cl or R1l, as necessary, in that order.
If the requirement is not met, while the requirenent
of Step 5 is met, disconnect, test and replace CR3
or R2, as necessary, in that order.
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Procedure: (cont'd)

7. Measure the AC voltage across Tl, pins 3 and 5.

REQUIREMENT: 45,0 to 55.0 volts rms AC.

If the requirement is met, while the requirement
of Step 5 is not met, disconnect, test and replace
Cl, CRl or CR2, as necessary, in that order.

If the requirement is not met, proceed to Step 8.

8. Disconnect the wires from Tl, terminals 3 and 5, and again
measure the AC voltage across Tl terminals 3 and S.

REQUIREMENT: 45,0 to 55,0 volts rms AC

If the requirement is met, while the requirement
of Step 5 is not met, disconnect, test and replace
Cl, CRl or CR2, as necessary, in that order.

If the requirement is not met, replace T1,

9, Replace Ql. Replace the wires on Tl, terminals 3 and 5.
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TABLE OF CIRCUIT VOLTAGES

The following are tvpical vclt
ments are made with 115 volts AC

SYMBOL

!

Q

' Voltage across
Voltage across C
voltage across

Voltage Output

(@]

T1 Secondary rins 3 - 5

. Troubl Shpotiné Information
Type 251 Model 3 -

.ges measured at tne soints indicated.

line voltage and with a 100 ohm load.

SOLLECTGR
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6.
Sym=
bol
C1
cz
CR1l
CR2
CR3
Pl
Q1

Rl

T1

TB1

X

Type 251

ELECTRICAL PARTS LIST

Function

Input capacitor
Output capacitor
Power rectifier
Power rectifier
Voltage reference

diode

"Plug-in"
connector

Voltage regulator
transistor

Current limiter
collector resistor

Voltage regulator
control base

series resistor

Power transformer

Input option
strapping board

Ql socket

Description

250 mfd SO volt electrolytic
capacitor

100 mfd 25 volt electrolytic
capacitor

Silicon rectifier 200 volt
peak inverse, 0.75 amp @ 50°C

Silicon rectifier 200 volt
peak inverse, 0.75 amp @ 50°C

Silicon diode 14.0 volts + 5%
8 pin male connector
Power transistor, 80 volts,

3 amps, high gain sermanium PNP

27 ohms + 5% 6.5 watts wirewound
resistor

1.5K ohms + 10% 1 watt
composition resistor

Primary: 117/234 volts,
47 cps minimum
Secondary: 23-0-23 vclts @ 0.2
amps
Hermetically sealed per
MIL-T-27A

4 lug terminal board

Power transistor socket

Migdel 3

Mfr. Part No.
CDC  BR=-250-50
CDC  BR=100-25
ANY  1N538

ANY  1NS538

ANY  MZ623-GB or
ANY  1M14ZSS5
AMP  26-4101-8P
ANY  2N618

ANY  RW67V270
ANY  RC32GF152K
NRC 1324

NRC  A=-251-3-12
CIN  14T2L32h4
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MANUFACTURERS' DESIGNATION

MFR. FEDERAL

CODE NO. CODE NO. _ NAME

AMP 02660 American Phenolic Corporation

CDC 14655 Cornell-Dubilier Electric Corporation
CIN 71785 Cinch Manufacturing Corporation

NRC 88183 Northern Radio Company, Incorporated
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