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1. | GENERAL

Purpose:

The Northern Radio Loop Current Control, Type 238 Model 1, is used as a
ecurrent "normalizer® in DC teleprinter signal loops, to automatically maintain
loop current at the optimum value despite changes in loop resistance or loop

supply voliage.

Teleprinter "Eiuipment® or *Subseriber” loop extensions ordinarily

.~ require manually adjusted current normalizing facilities for the purpose of
adjusting the total loop resistance. including the wireline in any eguipment
connected thereto, to a stendard value. Any variation in the reasistance of the
wireline, or any change in the ejuipment installed in the loop, ordinarily
require that the normalizing resistance be changed. Extensions which are capable
of being switched rejuire extra attention to assure that all such extensions
maintain uniform resistance. Thus, such circuits not only require facilitiss for
metering and manuelly edjusting circuit characteristics, but also rejuire a
number of expensive ®"men-hours® of installation and maintenance effort to effect
the reguired adjustments,

Use of the Type 238 Model 1, Loop Current Control, eliminates this
necessity for manual adjustment of tae resistance of such printer loop extansion,
Initial cost of imstallationa including the Nortnern Redio Loop Gurrent Control,
Type 233 Model 1, will ordinarily be approximetisely the same as installations
including facilities for manual adjustments. Initial savings will result from the
elimination of the adjustment procedure before placing sueh circuits into operation.
The "maintenance-free" characteristics of the Loop Current Control will effect
savings in maintenance costs thereafter. In mesny ceses it will be practicable to
install the Loop Current Goptrol device in "common' portions of the circuit involved
and thus effect considerable savings in initial investments.

The Loop Current Control, Type 238 Model 1, is designed for use in loops
rejuiring & nominal 60 milliamperes operating current, while the Model 2 is
deasigned for & nominal 20 milliampere circuit. Both models incorporate & cali-
tration control to allow reasonable varietions from these design values.

Déscription:

The Northern Radic Loop Current Control, Type 238 Model 1, is a
completely electronic solid state device contained in & 1-1/4'" wide x 3" high x L4-1/4"
deep housing. It is a ™two-terminel" device intended to» he placed in series with
a DC current loop. It is & “comstant current”™ device which will meinteir the
loop current at a predetermined value (within the desigped limits of the device)
regardless of changes in the resistance of other parts of the loop circuits, or of
the supply voltage connected to the loop, -
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Doscfiptiona {(cont'd)

The Loop Current Control, Type 238 Model 1, requires no source of
operating power other than the normal loop current passing through it. Thus, it
is a completely "floating™ device which msy be connected anywhere in the loop.
Two or more such devices may be connecied in series within the same loop whenever
the limits of variation of resistence or supply voltage exceed the design limits
of one such device,

This device, rejuiring no supplemental power supply to perform its
functions, is a new development made possible through the use of solid state devices.
It is a reliable, long-life, maintenance-free device that will result in more
efficient operation of printer loopas. Iinternal heat is determined by the amount of
regulation required, being maximum wnen the device is required to present the
eppearance of maximum resistance. FProper mechanical design is employed to assure
adequate heat sink charscteristics, and proper stablizing cireuits assure that the
device will function properly under eny anticipated smbient tempersture conditions
to be ensountered. A number of these devices msy be mounted in close proximity with-
out undue worries as to any possible ill effects due to elevated temperatures resulting
from such assembly, '

Frinciple of Operation:

Referring to Block Disgram A-238-1-03, tae Leop Current Control, Type 238
Model 1, 1a connected i series with the printer loop. The loop current passes
through a "Non-Linesr Bridge" which bzlznces at the rated normsl currernt but
deiivers an "error"” voltage for any other current vszlue. The "error”’ voltage is
fed to an "Error Amplifier®™ and the output of the "Error Amplifier" controls a
*Current Regulstor® circuit which effectively chenges in irternal resistarce in
ths direction re juired to return the loop current to the normal wvalue,

Technical Data:

Input Impedance: Variable. Autcomatically chanzes as necessary to
maintein "constant current" in the circuit to whiech
connected. Maximuam and minimum limit of operation
are specified by alloweble vocltage drops across the
terminels of the devica.

Voltage Limite:s Maximum - 90 volts
Minimum - 10 voltis
Operating Currente: Model 1: 60 milliamperes (adjustable 55-75
milliamperes)
Model 2: 20 milliamperes (ad justeble 10-30
milliamperes)
Controls: 4 current calibrating adjustment is provided within

the device. No operating controls are required.

Fower Requirementa: None, other than the normel loop current passing
through the device,



Instruction Book
‘Loop Current Control

Technical Data: {cont'd)

Dimensions:

Weight:

Special Features:

General
Type 238 Models 1 & 2

1-1/4" wide x 3" high x 4=1/4" deep,

For rack mounting a number of these units,
a shz1f assembly is available accommodating
nine (9) units in a panel height of 3-1/2",

Approximately 1/2 1b.

"Plug-In" construction., Polarized to
assure current flow in proper direction.
With supplemental equipment, may be used

on "polar" as well as 'neutral' DC circuits.

Up to nine (9) Type 238 Model 1, Loop
Current Controls, may be mounted on a
Type 242 Model 1 Shelf for 60 mA operation.

Up to nine (9) Type 2338 Model 2, Loop
Current Controls, may be mounted on a
Type 242 Model 1 or 2 Shelf for 20 mA
operation,
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20 ; DESCRIPTION OF OPERATION

(Refer to Block Diagram NRC Dwg. No. A-238-1~-03 and Schematic Diagrem
NHQ mgo Iho 5'238-1-01)

The "Non-Linear Bridge" consists of Zener Diode CRl and Resistors
(R1 + R2), R3 end R4j. Rl is made adjustable to determine the bridge current
which produces balance.

Transistors Q1 and Q2 constitute the °"Error Amplifier® which controls
- the "Gurrent Regulator" Transistior 3.

3. INSTEALLAT ION

Mecchenical:s

The Type 238 Loop Current Control will normally be used as one of a
group of such controls mounted ou a shelf, such as the Northern Radio Type 242
Model 1, Loop Current Control Shelf, which is wired to accommodate up to nine
(9) controls.,

Prior to installation, eaeck new conirol should be thoroughly inspected
for mechanical demage due to rough handling during shipment. If there is no sign
of mechanical defect, the control shculd be instwlled by inserting into the proper
space in the shelf (observing polarized plug and socket) until the plug on the
back of the Control engages with the socket of ihe sielf aud vhe "bullet-cetches”
on the shelf engage with the locking springs inside thue Gontrol. The "bulles-
catches” and syrings assure that the Control will remain securely fastened on the
shelf until intentionally removed. Removal is accomplished by pulling forward on
the handle of the Comtrol and rocking up and down slightly until the catchea

disengege.
Blectrical:

Since the Type 238 Control is a plug-in unit, its electrical compnections
are completed to the shelf when it is placed into opersting position. It is only
necessary to be assured that the proper cirecuit comnections are made to the shelf,
CAUTION: Froper polarity must be observed in msking comnections to the shelf so
that the relative polarities of voltage on the block terminals will be as indicated
on Drawings B-242-1-Cl &nd B-238-1-Cl. A4lso the meximum voltege drop across the .
Controla must be limited to 90 volts. Therefore, if the Loop Current Supply Voltage i
exceeds 90 volis, & suitable fixed resistance should be used toc absorb the excess
voliage.

A M g e -
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Flegirical: (cont*d)

The required minimum series resistance may be calculated as follows:

Bain = (Esupply‘9o)/lloop amperas

For example, for a 120 volt supply end 0.06 ampere Loop Current
adjustment, a mipimum resistence of 500 ohms is reguired.

The maximum Tesistance which could be in the circuit under these
operating conditions would be spproximately 18C0 ohms.

If it is known that the exterral circuit resistance including wire line
resistance snd eguipment resistance permenently associated with the control will
always equsal or exces¢ bthe winimum resistance rejuired, toen no supplemerntal
re8istor 1s necessary.
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ko OPERATING INSTRUCTIONS

The Type 238 Loop Current Controls are adjusted for proper operation
at the nominal operating currerts before shipment and require no adjustment unless
other values of current within their adjusiable range are required. OScrevwdriver
adjustment of Rl may be sccomplished through the hole in the frout of the cover of
the Control whenever such edjustment is required,

5 ' Mi INT 5NANGE

Since the Control employs long-life reliable semi-conductor elements and
pince adejuate heat stabilization is employed in the design, it is enticipated that
meintenence requirements will be minimized. In the event of malfunction, it is
recommended that the Conirol be removed from the shelf end testing accomplished
at the test bench.

In the infreguent instances when it is necessary to remove and replace
components on the printed boerd, it is highly desiralle ithaet en eppropriaste small
soldering iron witvh limited heat storage be employed.,



Instruction Book
Loop Current Control

6.
Sym=
bol
CRl

CR2

Pl

Q2

R3

R4

B5

R6

R?7

Function

Ql bias control
diode

Q3 bias diode
"Plug-In"
connector
1st error

amplifier

2nd error
amplifier

Current regulator

Current cali-
brating control

Ql base series
resistor

Q2 base series
resistor

Q2 base shunt
resistor

Regulator com=-
pensating
resistor

QL=-Q2 emitter
resistor

Q3 base series
resistor

ELECTRICAL PARTS LIST

Description

S volt zener diode

High conductance silicon diode

2 prong connector

High gain general purpose germanium
transistor, 250 milliamperes maximum
200 milliwatts dissipation, PNP type

High gain general purpose germanium
transistor, 250 milliamperes maximum
200 milliwatts dissipation, PNP type

High voltage, high gain, high
current power transistor, germanium,

PNP type

100 ohm subminiature potentiometer

0.25 watt power rating

47 ohms + 10% 1/2 watt
composition resistor

150 ohms + 10% 1/2 watt
composition resistor

220 ohms + 10% 1/2 watt
composition resistor

150K ohms + 10% 1/2 watt
composition resistor

1.5K ohms + 10% 1/2 watt
composition resistor

680 ohms + 10% 1/2 watt
composition resistor

Type 238 Model 1

Mfr. Part No.
ANY 1N750A
TXI G130 or
PSC PS592 Conf A
HBJ P302AB
MCOT 2N6524
MOT 2N652A
MOT 2N618
ALB RH101M
ALB EB 4701
ALB EB 1511
ALB EB 2211
ALB EB 1541
ALB EB 1521
ALB EB 6811
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Sym-
bol Function

R8 Q3 bias
resistor

" XQ3 Q3 socket

Description

1750 ohms + 10% 10 watts
wirewound resistor

Power transistor socket

Electrical Parts List
Type 238 Model 1

Mfr. Part No.
TRU FR10/1750 or
WLE 10F1750
CIN  14T24324
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7 ELECTRICAL PARTS LIST

Sym-

bol Function Description Mfr. Part No.

CR1 Q1 bias control 5 volt zener diode ANY  1IN750A
diode

CR2 Q3 bias diode High conductance silicon diode TXI G120

PSC  PS592 Conf A

Pl "Plug=-in" 2 prong connector HBJ  P302AB
connector
QA 1lst error High gain general purpose ger- MOT  2N652A
amplifier manium transistor, 250 mi maximum
200 mw dissipation, PNP type
Q2 2nd error High gain general purpose ger- MOT  2N652A
amplifier manium transistor, 250 mA maximum '
200 mw dissipation, PNP type
Q3 Current High voltage, high gain, high MOT 2N€18 .
regulator current power transistor, ger-
manium PNP type
R Current cali- 1000 ohms subminiture potentiometer ALB  RH102M
brating controcl 0.25 watt power rating BOU 275-1-102
R2 Ql base series 68 ohms + 10% 1/2 watt ALB EB 6801
resistor ceomposition resistor
R3 Q2 base series 680 ohms + 10% 1/2 watt ALB EB 6811
resistor composition resistor
Rb Q2 base shunt 1.5 ohms + 10% 1/2 watt ALB EB 1521
resistor composition resistor
RS Regulator com- 470K ohms + 10% 1/2 watt ALR EB 4741
pensating composition resistor
resistor
R6 QL-Q2 emitter 680 ohms + 10% 1/2 watt ALB EB 6811
resistor composition resistor
R?7 Q3 base series 1K ohm + 10% 1/2 watt “ALB  EB 1021

resistor

composition resistor
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Syn-
bol Function

RS Q3 bias resistor

XQ3 Q3 socket

Description

12K ohms + 10% 10 watt
wirewound resistor

Power transistor socket

Electrical Parts List
Type 238 Model 2

Mfr.

Part No,

TRU
WLE

CIN

FR10/12000 or
10F12000

14724324
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Sym-~
bol

Function

K

E2

Jl

J2

J3

Jh

J5

Jé

J7

J8

J9

Connection strip
Connection strip

Receptacle for
Loop Current
Control, Type 238

Receptacle for
Loop Current
Control, Type 238

Receptacle for
Loop Current
Control, Type 238

Receptacle for
Loop Current
Control, Type 238

Receptacle for
Loop Current
Control, Type 238

Receptacle for
Loop Current
Control, Type 238

Receptacle for
Loop Current
Control, Type 238

Receptacle for
Loop Current
Control, Type 238

Receptacle for
Loop Current
Control, Type 238

Current limiting
resistor

Description
18 terminal barrier strip

10 terminal barrier strip

2 prong female receptacle

2 prong female receptacle

2 prong female receptacle

2 prong female receptacle

2 prong female receptacle

2 prong female receptacle

2 prong female receptacle

2 prong female receptacle

2 prong female receptacle

Electrical Parts List
Type 242 Model 1

!Eo Part NO.
18-140-3/44-E or
600-18-3/4ST-SI

HBJ

KUL

HBJ  10-140-3/4W-E or
KUL  600-10-3/4ST-SI
HBJ

S302AB

HBJ  S302AB
HBJ  S302AB
HBJ  S302AB
HBJ  S3024B
HBJ  S302AB
HBJ  S302AB
HBJ  S302AB
HBJ  S302AB

600 ohms 5 watt wirewound resistor, TRU FR5/600 or

lug termipals

WLE SF600 or
OHM  Brown Devil



Instruction Book
Loop Current Control Shelf (Automatic)

Sym-
bol

R2

R3

R4

R5

R6

R7

R8

Function
Current limiting

resistor

Current limiting
resistor

Current limiting
resistor

Current limiting
resgistor

Current limiting
resistor

Current limiting
resistor

Current limiting
resistor

Current limiting
resistor

Description

600 ohms 5 watt
lug terminals

600 ohms 5 watt
lug terminals

600 ohms 5 watt
lug terminals

600 ohms 5 watt
lug terminals

600 ohms 5 watt
lug terminals

600 ohms S watt
lug terminals

600 ohms S watt
lug terminals

600 ohms 5 watt
lug terminals

wirewound

wirewound

wirewound

wirewound

wirewound

wirewound

wirewound

wirewound

Electrical Parts List
Type 242 Model 1

resistor,

registor,

resistor,

resistor,

resistor,

resistor,

resistor,

resistor,

Mfr., Part No.

TRU FR5/600 or
WLE SF600 or
OHM  Brown Devil
TRU FR5/600 or
WLE SF600 or
OHM Brown Devil
TRU FRS/600 or
WLE SF600 or
OHM Brown Devil
TRU FR5/600 or
WLE SF600 or
OEM Brown Devil
TRU FR5/600 or
WLE 5F600 or
OHM Brown Devil
TRU FR5/600 or
WLE SF600 or
OHM  Brown Devil
TRU FRS/600 or
WLE SF600 or
OHM Brown Devil
TRU FR5/600 or
WLE SF600 or
OHM Brown Devil



Instruction Book
Loop Current Control Shelf (Automatic)

Sym~
bol Function Description

- El Connection strip 18 terminal barrier strip

E2 Connection strip 10 terminal barrier strip

Jl Receptacle for 2 prong female receptacle
Loop Current Control

J2 Receptacle for 2 prong female receptacle
Loop Current
Control

J3 Receptacle for 2 prong female receptacle
Loop Current
Control

Jh Receptacle for 2 prong female receptacle
Loop Current
Control

J5  Receptacle for 2 prong female receptacle
Loop Current
Control

Jé Receptacle for 2 prong female receptacle
Loop Current
Control

J7 Receptacle for 2 prong female receptacle
Loop Current
Control

J8 Receptacle for 2 prong female receptacle
Loop Current
Control

J9o Receptacle for 2 prong female receptacle
Loop Current
Control

Rl Current limiting 2400 ohms 6.5 watt wirewound
resistor resistor

Electrical Parts List
Type 242 Model 2

Mfr. Part No.

HBJ  18=140-3/4W-E
KUL 600-18-3/4ST-SI
HBJ  10=140-3/LW-E
KUL  600-10-3/4ST-SI
HBJ S302AB

HBJ S302AB

HBJ S302AB

HBJ  S3024B

HBJ  S302AB

HBJ S302AB

HBJ S302AB

HBJ S3024AB

HBJ S3%02AB

ANY RW67V242
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Current limiting

Current limiting

Current limiting

Current limiting

Current limiting

Current limiting

Current limiting

Syme
bol Function
R2

resistor
R3

resistor
RL4

resistor
R5

resistor
R6

resistor
R?

resistor
R8

resistor
R9

Current limiting
resistor

Description

2400 ohms 6.5 watt
resistor

2400 ohms 6.5 watt
resistor

2400 ohms 6.5 watt
resistor

200 ohms 6.5 watt
resistor

2400 ohms 6.5 watt
resistor

2400 ohms 6.5 watt
resistorv

2L00 ohms 6.5 watt
resistor

2400 ohms 6.5 watt
resistor

wirewound
wirewound
wirewound
wireyound
wirewound
wirewound
wirewound

wirewound

Electrical Parts List
Type 242 Model 2

Mfr. Part No.
ANY  RWE7V242
ANY  RW67V242
ANY  RW67V242
ANY  RWE7V2L2
ANY  RWE7V242
ANY  RW6E7V242 |
ANY  RW67V242
ANY

RWE7V242
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MFR.
CODE NO.

CIN

KUL
MOT
OHM
PSC
TRU
TXI

WLE

FEDERAL
CODE NO.

01121
71785
75173

75382
04713
L4655
01281

94210

01295

63743

Type 238 Model 1 & 2

MANUFACTURERS' DESIGNATIONS

NAME
Allen~-Bradley Company
Cinch Manufacturing Corporation

Howard B. Jones, Division Cinch Manufacturing
Corporation

Kulka Electric CorporatiQn

Motorola Semiconductor Products, Incorporated
Ohmite Manufacturing Company

Pacific Semi~-Conductors, Incorporated
Tru-Ohm Products

Texas Instruments, Incorporated

Ward Leonard Electric Company
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‘AN ‘OMad | SYM. DESCRIPTION DATE APPROVAL

A REDRAWN 10-20-59

E2#1

J 19|
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