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NORTHERN RADIO FREQUENCY SHIFT DIVERSITY CONVERTER

Section I GENERAL

1-1. PURPOSE ' .

The Northern Radioc Frequency Shift Diversity Converter, Type 174 Model 3 or 3A, is used
to demodulate the frequency shifted audio output signal from cne or two radio receivers
into BC puises suiitable for operating printers or focding information irta data processing
terminals. By means of plug-in frequency determining networks, wide or narrow shift sig-
nals, located at any reasonable part of the sudio spectrum, may be accommodated.

1-2. DESCRIPTION

The Northern Radio Frequency Shift Diversity Converter, Type 174 Model 3 or 3A, is a fully
transistorized two-channel diversity unit, for use with single receiver frequency diversity
systems, or with two receiver space diversity systems.

The Model 3 Frequency Shift Converter is for narrow band Space diversity or Frequency
diversity operation and Model 3A is for Space diversity wide band operation., Either model
is available with discriminator assemblies for both Mark and Space frequencies fixed, or
;ith the Mark frequency fixed and the Space frequency tunable. Optional operating features,
available at extra cost, on either model include the following.

Mark-Hold: This feature holds the Converter outpuit in a Mark condition
whenever the incoming tone signal disappears.

Low Level Keying: This feature modifies the differentiating network to permit
monitoring low level DC (e.g., +6 VDC) Keying Systems.

High Level Polar

Printer Driver: This feature provides a High Level Polar Output to drive a
Polar Printer and incorporates a self-contained Polar Power
Supply.

Low Level Polar
Printer Driver: This feature provides a low level Polar Output (+6 volts,
+1 volt DC) per MIL-STD-188( ).

Mark Frequency
1000 Hz Discrimina-
tor: This feature provides a discriminator with a fixed Mark
frequency of 1000 Hz and tunable Space frequency.

The optional features are factory installed when included in the Purchase Order.

The audio tones of each channcl are separately llwited and Jdemodulated before combining
takes place. Combining action is controlled in such a manner that the signal channel which
receives the stronger signal at its input terminals contributes the larger percentage of
the combincd output. The combined output signal is then low pass filtered and amplified
to drive an "Electronic Relay". The output terminals of the Electronic Relay are electri-
cally isolated from the chassis and from the other circuit "common" connections, and may
be used as "dry contacts'" to control an externally powered circuit, or may be connected
to an internal source of DC power to provide nominal 60 or 20 milliampere signals to the
external circuits.

o
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1-3. TECHNICAL CHARACTERISTICS

Input Impedance:
Input Level:

Input Frequencies:
(Frequency Diversity)

(Space Diversity)

Output:

Limiter Recovery Time:

Maximum Channel
Keying Speeds:

Monitoring Facilities:

Controls:

Power Requirements:
Mounting:
Dimensions:

Weight:

600 ohms unbalanced

-50 to +10 VU

' 425 to 3315 cps channels at +42.5 cps shift, or

300 to 3300 cps channels at +30 cps shift. Other
frequencies and shift available for special application.

Center frequencies and shifts adjustable to neet .
operating requirements. Normally centered on 2550 cps for
850 cps shift.

1. "Dry contact" keying of externally powered circuits
up to 100 milliamperes and 260 volts open circuit.

2. Internally powered 60 or 20 milliamperés (nominal)
keying to 2000 ohm loads (floating). Neutral or
polar output.

Negligible for a 40 VU differential between Mark and
Space frequencies.

50 dot cycles to 1200 dot cycles, consistent with
bandwidth of networks in use.

Cathode Ray Tube monitoring of keying and tuning.

Input Level Indicator Meters (Two)
Output Current Indicator Meter

Input Level Jacks

Output Current Jack -

Output Test Points on Plug-in Modules

Primary Power Switch

Input Monitor Switch

Channel Switch

Sense Switch

Tuning (Space Diversity)

Keying Speed Switch

Output Current Control

CRT Controls (Focus and Intensity)

115/230 +10% volts AC, 47/440 cps, 15 watts, approximately.
Standard relay rack.
19" wide x 3-1/2" high x 14" deep, approximately

Approximately 16 pounds.
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Section II INSTALLATION

2-1. MECHANICAL INSTALLATION

Before installing the Converter it should be inspected to assure that all plug-in units
are properly installed and firmly seated in their appropriate sockets. Plug-in cards are
identified by an "EB" number etched on the back side of the card and should be seated in
sockets bearing corresponding identification information. The component side of each
card must be toward the front panel of the Converter chassis. Locking devices associated
with subassemblies should be firmly seated in the Jocked position.

Refer to the Schematic Diagram C-174-3-01 and Wiring Diagrems D-174-3-02 and D-174-3A-02.
P d

D WU RIS BENPVIS DEDUDIR I RS e T R T +1- - 5 13 ~ 3 1
Delermine whotner ting jary power to which the unit will be connected corresponds with

the internal wiring of the Converter, and make any necessary strapping connections as de-
tailed in the nextl paragraph.

_NOTE_

Converters are normally factory wired for
operation on 115 volts AC.

After the unit has been inspected and any necessary adjustments made, it may be in-
stalled in a standard cabinet or rack at a height convenient for observation of the Moni-
tor and Meter on the unit.

2-2. ELECTRICAL INSTALLATION

The Converter is normally wired for operation from 115 volt, 50/60 (or 400) cps primary
supply unless otherwise specified on order.

The wiring option for 115 or 230 volt operation is accomplished at Terminal Board TB1
on the underside of thc Converter chassis. A protective irsulating cover installed above
this board protects against possible accidental contact with the AC terminals, and must be
removed for inspection or wiring change.

Two separate straps are installed, one betwcen Terminals 1 and 2 and a second between
Terminals 3 and 4, for 115 volt operation.

One strap is installed between Terminals 2 and 3 for 230 volt operation.

Before connecting an output load to the Converter, the "Output Current' control must
be checked to assure that it is in its extreme counter clockwise position., After the
Converter is turned on and receiving a Mark signal, the Output Current may be adjusted
to the proper value.

The Printer Driver output is “floating"” with respect to the chassis sc that either side
of the load may be grounded. The Printer Driver section of this book should be reviewed
before connecting & groundced load to the Converter.

2-3. SPACE DIVERSITY INSTALLATION

For Space Diversity operation, one receiver is connected to Channel 1 input (Terminals
1 and 2 cof E1) and the other receiver is connected to Channel 2 input (Terminals 3 and 4
of E1). The receiver outputs should be 600 ohms inpedance, and if unbalanced, the grounded
sides of the receiver outputs should be connected to Terminals 2 and 4 respectively.
Twisted pairs, preferrably shielded, should be used for connecting between the receivers
and the Converters. When the output circuits of the receivers are ungrounded, it is
usually desirable to ground Terminals 2 and 4 of E1 to the Converter chassis and/or the
Converter electrical "common' circuitry.

The electrical "common" of the Converter circuitry is not internally grounded to the
Converter chassis but appears at Terminal 5 of El and Terminal 4 of E2. Chassis ground is
connected te Terminal 6 of El and Terminal § of F2. Normally, it is preferrable to tie
the Converter circuitry to ground by means of a strap between the appropriate terminals
of either LE1 or EZ.

|2
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2-4. FREQUENCY DIVERSITY INSTALLATION

When the Converter is to be used for frequency diversity operation, one receiver output
is connected to both channels.

Special discriminator networks, tuned to the desired frequencies, are available for fre-
quency diversity operation.

These discriminator networks are, of course, narrow band networks in accordance with the
standard 170 hertz spaced channels utilizing center frequencies of 425 to 2975 hertz or
the CCITT standard 120 hertz spaced channels utilizing center frequencies of 420 to 3180
hertz. ] .

Several converters may be operated from a single voice frequency channel as long as the
individual discriminator networks in the converters are all on different frequencies so
that there is no interference between their rcspective passbands. When the converters are
operated in this manner, the single voice frequency line is connected to both channel in-
puts of all the converters in use.

When narrow band fixed frequency discriminator networks are used, the tuning of the
converter channels is completely determined by the networks and the "tuning'" siwtch located
on the converter front panel is rendered ineffective, so that it cannot interfere with the
discriminator circuit.

Section IITI OPERATION

3-1. PREPARATION FOR USE

Before applying AC power to the Converter, check to assure that the Output Current con-
trol is in minimum output (extreme counter-clockwise)} position, and that the signal input
and output lines are properly connected. Set the Converter controls as follows.

a) Output Current - Minimum Output
b) Sense Switch -+

c) Keying Switch - Slow

d) Diversity Switch - Channel 1

e) Monitor Switch ~ Channel 1

f) Power Switch - On

3-2. INITIAL ADJUSTMENTS
For Frequency Diversity operation, the following tune-up procedures should be followed.
a) Receiver should be tuned for maximum deflection of S Meter for desired signal.

b) Audio output level of Receiver should be adjusted for full scale reading of
Converter Meter (# dBm).

c) The CRT pattern should correspond to one of the monitor patterns shown on
Drawing No. A-174-2-20.

d) Steady Mark signal should be requested from the transmittiﬁg station.

e) The CRT monitor pattern should correspond to the steady Mark pattern.
Receiver tuning should be rechecked for maximum pattern deflection to
right of scope center.

f) The output current may now be checked and the output current control may
be adjusted to the proper operating value (normally 60 mA).
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g) Channel 2 tuning and level should be checked by throwing the Monitor
switch to the Channel 2 position and the Chamnel 2 Receiver should be
adjusted for proper indications as to signal level and tuning.

h) The transmitting station should now be requested to send a '"test tape'.

i) The Tuning Control should now be adjusted for best pattern on the Monitor
scope.

i) Receiver tuning should be slightly readjusted for equal Mark and Space
flag lengths, if necessary.

k) Turn on motor power to the Printer and observe that proper printing is
obtained when thc "Diversity' siwtch is in any position.

"

o)
[
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Y city'" and commence normal traffic,
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3-3. DETAILED OPERATION

The detailed operation of the Frequency Shift Diversity Converter is divided into
separate paragraphs covering the plug-in assemblies comprising the unit. The overall
signal flow is illustrated in the Schematic Diagram C-174-3-01 and Block Diagran
A-174-3-04.

3-4. BANDPASS FILTLRS

Bandpass filters are contained in the "plug-in" Frequency Determining Networks whenever
necessary.

3-5. AUTOMATIC GAIN CONTROL AMPLIFIER (SA174201A)

The Automatic Gain Control (AGC) Amplifier serves two functions. By '"compressing"
the signal, it acts as part of the limiter chain, and it produces a contrel signal
which is utilized in the Diversity Control functions,

The AGC Amplificr consists of a "variolosser" amplifier (including Transistors Q101
to Q104 inclusive) and a signal rectifier and filter section (including Transistors
Q105 and Q106). The rectified and filtered signal developed at the amplifier output is
fed back to the variolosser where any increase in control current causes an increase in
the signal attenuation through the variolosser, with the result that the output signal
from the AGC amplifier is "compressed" in relation to the input signal.

3-6. LIMITER AMPLIFIER (SA174202A)

Transistors Q201 and Q203 comprise a push-pull "limiter" amplifier which accepts the
signal from the AGC amplificr and delivers a signal wvhich is c¢f cosentizlly constant
amplitude for all input signals exceeding a level of approximately -50 dBm. The collector
circuits cof Q201 and Q202 are directly connected to the inputs of the Discriminator cir-
cuits where further limiting takes place.

3-7. DISCRIMINATOR CIRCUITS (SA174203A)

Transistors Q301 to Q306 inclusive are used to drive the Discriminator Tank, including
L1 to L4 inclusive, and asscciated capacitors and resistors. Q301 and Q302 drive the Mark
(high frequency) tank while Q303 and Q304 drive the Space (low frequency) tank. The
amplitude of signal developed by the Mark tenk circuit is controlled by variable resistor
R301, while thc amplitude of the Space tank is controlled by the variable resistor R302.
The absolute amplitude of both signals may be reduced simultanecously by the application
of a control signal (from thc Diversity Control SAI74204A) to the junction of Resistors
RINT RIOK and ¥ING The function of the control i“.lgﬁh—l is to redice the hizas vo}tage
applied to the bases of "current sink" transistors Q305 and Q306 and thus reduce the drive
pover applied to the tank circuits. Diodes CR301 to CR304 inclusive, rectify the signal
voltapge develeped across the Mark and Space tanks with the Mark signal developing posi-
tive voltage and the Space signal developing negative voltage.

(%3]
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The SA174203A Network is normally used for "Space Diversity' operation where the cut-
puts of two differcnt radio receivers feed the two channel inputs of the Converter. Pro-
vision is made for accommodating frequency shift signals with different amounts of shift
in the following manner. The Mark Tank in the SA174203A is permanently tuned to a {fre-
quency of 2975 cps, while the Space Tank circuit is tunable from the front panel of the
Converter ("Tuning" Control). The basic Space Tank circuit is tuncd to a frequency of
1775 cps and this circuit may be retuned to other frequencies by adjustment of the tuning
control switch. Approximate Space resonant frequencies, commencing with the "Tuning"
switch, inits most counter clockwise position, are as follows.

Switch Position Space Frequency " For Shift of

1 2825 cps 150 cps (+75 cps)

2 2775 cps 200 cps (+100 cps)
3 2675 cps 300 cps (+150 cps)
4 2575 cps 400 cps (+200 cps)
5 2375 cps 600 cps (+300 cps)
6 2125 cps 850 cps (+425 cps)
7 1775 cps 1200 cps (+600 cps)

In operation, the radio receiver is always tuned to place the Mark frequency at 2975 cps.
The Converter "Tuning"” Control is then tuned to resonate the Space frequency. Normally,
the Converter will function without errors if the Space Tuning is within one position of
the correct adjustment.

3-8. MARK FREQUENCY 1000 HZ DISCRIMINATOR (SA174203A-S)

The Discriminator SA17420%A-S is tuned for a fixed Mark frequency of 1000 Hz and an
adju.table Space frequency as shown below.

Switch Position Space Frequency For Total Shift of

1 1300 Hz 300 Hz (+50 Hz)
2 1400 Hz 400 Hz (+50 Hz
3 1500 Hz 500 Hz (+50 Hz)
4 1600 Hz 600 Hz (+50 Hz)
5 1700 Hz 700 Hz (+50 Hz)
6 1850 Hz 850 Hz (+75 Hz)
7 2000 Hz 1000 Hz (+75 Hz)

The operation of the Discriminator SA174203A-S (Schematic Diagram C-SA174-2-0103A-S)
is the same as explained for the SA174203A Discriminator in the preceeding paragraph.

3-9. SPACE DIVERSITY WIDE BAND OPERATION(SA174203A-WB3)

For Space Diversity wideband cperation the Type 174 Model 3A Converter utilizes a
Discriminator Network different from the one used in the Model 3 Converter, and the
Tuning Switch (S6) on the Converter front panel has been changed to accommodate the new
network. '

Functionally, this new combination prevides for two tuning bandwidths, with the channel
center frequency fixed at the same frequency for either bandwidth, as’ opposed to the
tuning arrangement of the Model 3 Converter where the Mark frequency is fixed and the Space
frequency is varied to suit the required bandwidth.

" The SA174203A-WB3 Discriminator Network normally supplied with this Converter is tuned
for a center frequency of 2550 hertz and the Mark and Space frequencies are as shown
below.

Switch Position Space Frequency Mark Frequency For Shift of

1 2337.5 Hz 2762.5 Hz ) 425 Hz (+212.5 Hz)
2 2125 Hz 2975 Hz 850 Hz (%425 Hz)
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Networks for other center frequencies or shifts may be obtained on special order.

For "narrow band", “Space diversity'" or "Frequency diversity" operation, the function-
ing of the Type 174 Model 3 and 3A Converters is identical. For these modes of operation,
the Discriminator tuning is entirely determined by the Nctwork components and the "Tuning"
switch is automatically disconnected from the circuitry when fixed frequency narrow band
networks are used.

3-107 COMBINER CIRCUITS AND DIVERSITY CONTRCL (SA174204A)

The rectified discriminator outputs from the two channels are fed to the bases of
transistors Q401 and Q402. These transistors, functioning as emitter followers, are used
to minimize loading of the tank circuits by the rectification function. The emitters of
Q401 and Q402 connect to a low pass RC filter (C401 to C404 inclusive and R403, R404 and
R407). The filter output is connected to emitter followers Q406 and Q407 and the output
of Q407 is comnectcd to the Autcmatic Threshold Control Unit SA174209A.

If the channel switch is connected in the "Channel 1" position, the output of Channel 2,
Discriminator is disconnected, or if it is in the 'Channel 2" position, the output of
Channel 1 is disconnccted. When the switch is in the "Diversity'" position, both channels
are connected and contribute to the signal output as described below.

Diversity combining takes place in the following manner. If Channel 1 has a stronger
Mark signal than Channel 2, the stronger positive output of Channel 1 will raise the
cathodes of the Discriminator (SA174203A) diodes CR301 and CR302 (in Channel 2) positive,
reverse biasing the diodes and cutting off current flow from Channel 2 as long as Channel
1 has the stronger signal. As Channel 2 is cut off, the Channel 1 positive output is
applied to the base of transistor Q401 in the Diversity Control.

Likewise, if Channel 1 has a stronger Space signal than Channel 2, the stronger nega-
tive output of Channel 1 applied to the anodes of the discrimipator diodes CR303 and
CR304 (in Channel 2) reverse biases the diodes and cuts off current flow from Channel 2
as long as Channel 1 has the stronger signal. As Channel 2 is cut off, the Channel 1
negative output is applied to the base of transistor Q402 in the Diversity Control.

The Automatic Diversity Control has the following effect. It further decreases the
limiter output of the channel with the weaker signzl, thus assisting the combiner in
selecting the stronger signals. The limiter output is controlled in the following way.
The DC control voltages developed by the two ACC Amplifiers are applied to the bases of
a differential amplifier Q403-0404, and the two collectors of the Differential Amplifiers
control the base potentials applied to the Discriminator current sink transistors Q305-
Q306 in Channel 1 and the corresponding units in Channel 2. The connections are such that
a stronger signal in Channel 2 reduces the base potentials of Q305-Q306 in Channel 1 and )
thus reduces the signal output from the discriminator of Channel 1. Similarly, a stronger
signal in Channel 1 reduces the discriminator output from Channel 2.

3-11. DC AMPLIFIER (SA174205A)

The Discriminator output signal (which passes through the Automatic Threshold Control
unit) is applied to the base of Q501, which is part of a differential amplifier including
Q502 as the other auplifier and Q503 as a current sink. The base of Q501 receives a
reference voltage' from the Automatic Threshold Control unit which assures that the
signal as seen at the differential amplifier input is a symmetrical polar signal, thus
minimizing output signal distortion due to slight mistuning of the radio receiver. The
output signzl from the collectors of Q501 and Q562 is applied to the bases of anothcr
differential amplifier, Q504-Q505, and the output of this stage is a square wave signal
suitable for driving low level "logic" circuitry or a "plug-in" Printer Relay.

Capacitor C3 on the "keying" switch (S3) of the front panel is provided to produce
additional low pass filtering of the discriminator output signal for low speed keying
(approximately 75 baud or less) and is effective when the "keying" switch on the Con-
verter front panel is in the "Slow" position.

3-12. PRINTER DRIVER (SA174200A)

The plug-in Printer Driver includes a powei transformer, rectifiers, and filter for
self-contained loop current supply.
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DC Isolation between the output of the DC Amplifier (SA174205A) and the Printer Driver
output is obtained through use of a keyed oscillator (transistor Q603) operating at
approximately 50 kilocycles. Transistor Q601 and Q60Z control the oscillator, keying it
"ON' for a Mark signal and "OFF" for a Space signal. Transformer T602 serves as the in-
ductance for the oscillator circuit and as the deccoupling transformer feeding rectifier
CR606. The rectified oscillator signal is filtered by C605 and applied to the base of a
"Darlington Amplifier Circuit' consisting of transistor Q604 and Q605. These transistors
present a low impedance currcnt path when the oscillator is "ON'" and a very high impedance
current path when the oscillator is "OFF'". Diode CR608 protects the transistors against
damage due to improper connection of an external battery.

Circuit connections through the main connector (P601) to the Output Terminal Strip (E2)
on the rear of the Converter allow choicc of external or internal loop battery. When the
“internal' battery is to be used, the load is connected between Termirals 1 and 2 of Termi-
nal Strip E2 (pins 7 and 14 of P601). When an external battery is to be used, the loop
(including the external battery) is connected between terminals 1 and 3 of Terminal Strip
EZ (pins 6 and 7 of P601), with the positive side of the loop connected to Terminal 1
(pin 7 of P601). Either side of the external loop may be grounded, (but not both) or the
loop may be left "floating' if desired.

Normally, it is desirable that one side of the loop be grounded either locally or at
the far end of the loop. Whenever the loop is a metallic circuit with no ground at the
far end, it is suggested that Terminal No. 3 of Terminal Strip E2 be grounded. Assuming
that the Converter chassis is grounded through its rack mounting, this may be accomplished
by connecting a "'strap'" between Terminals 3 and 5 of Terminal Strip E2.

CAUTION

Before connecting an external loop to the Converter or applying

AC power, double check to assure that any external battery is
properly connected to the loop (including polarity consideration)
and that such battery is of suitable voltage (normally 120 volts
maximum for 20 or 60 milliampere circuits); that any grounds are
prover; and that the loop current adjusting control on the front
pancl of the Converter is at its MAXIMUM COUNTER-CLOCKWISE posi-
tion. After power is applied, the current control may be advanced
to produce proper output current, as observable on the panel mounted
meter.

NOTE

A polar Output Driver is available as an option
in place of the Printer Driver, if polar opera-
tion is required.

3-13. HIGH LEVEL, POLAR, PRINTER DRIVER (SA174210)

The optional High Level, Polar, Printer Driver SA174210 is used in place of the
Printer Driver, SA174206A wvhen polar output is desired.

Referring to the Schematic Diagram C-SA174-2-0110, the plug-in High Level, Polar,
Printer Driver includes a power transformer, rectifiers and filter for a self-contained
polar battery.

DC isolation between the output of the DC Amplifier (SA174205A) and the Polar Printer
Driver 1is obtained through the use of a keyed oscillator operating at approximately
50 KHz. Transistor Q603 serves as the oscillator and transistors Q601 and Q602 control
the oscillator, keying it ON for a Mark signal and OFF for a Space signal.

In normal keying, a Mark signal is represented by a positive voltage at Pin 11 of
connector P601. Transistor Q601 is reverse biased and is cut off. Transistor Q602 is
forward biased by the negative supply voltage on Pin 12 of the Connector P601 and satur-
ates permitting transistor Q603 to oscillate. Transformer T602 serves an an inductor for
the oscillator circuit and as a decoupling transforimer. The AC voltage appearing across
the secondary of T602 is rectified by diode CR606 and filtered by capacitor C605. This
voltage biases transistor G605 to saturation. When this condition exists, Q607 is forward
biased and QG604 is reverse biased. With Q607 forward biased, there is a low impedance
path for the minus 60V Loop Battery to Pin 7, of P601. With Q604 "cut-off", the positive -
Loop Battery loop is an open circuit.

8
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For a Space condition in normal keying, a negative voltage is present at Pin 11 of
P601. This condition forward biases Q601, cutting off Q602 and oscillator Q603. With no
AC signal across the secondary of T602, transistor Q605 is cut off. Under these condi-
tions Q604 is forward biased from the positive Battery Loop. Transistor Q607 is also
cut-off and the current limiting resistor R612 is inserted in the negative Battery Loop.
Q604 and Q606 are connected in the conventional Darlingten configuration, so that when
Q604 is forward biased, Q606 presents a low impedance to the plus 60V Loop Battery.

Resistors R610 and
protéct the transistors
tions as a result of

i)

26 e tc limit the current

W b
"] e

ery {low through Q606 and Q607 and to
gainst voltage surges which occur during the Mark-Space transi-
the inductive reactance of a normal teleprinter load.

]
i

3-14. LOW LEVEL POLAR PRINTER OUTPUT OPTION

When a Low Level (+6 volt +1 volt DC) POlar Printer Output per MIL-STD-188( ) is
required, the Converter is equipped with a Printer Driver (Polar High level) Subassembly
SA174210, which has been modified to produce a low level polar signal meeting the require-
ments of MIL-STD-188( ).

Technically, the modification consists of the addition of a series current limiting
resistor in the output circuit with the final output shunted by a bridge rectifier-Zener
diode combination which limits the output voltage to +6 volts +1 volt for loads not
exceeding 10 mA, and limits short circuit current to approximately 15 mA. A shunting
capacitor is also provided to '"shape'" the output wave and minimize high frequency output
components.

The Schematic Diagram A-9-1052 identifies the components and circuit changes in the
input circuit of the SA174210 Subassembly. The component Layout A-9-1053 shows the
positioning of the components on the small printed circuit board used in the modifica-
tion.

3-15. MONITOR CIRCUIT (SA174307A)

The tuned circuit outputs from the discriminator are amplified by Transistor Q701 and
Q702. Q701 amplifies the Space signal while Q702 amplifies thc Mark signal. The monitor
selects the channel to be monitored. The output signals from the collectors of Q701 and
Q702 drive the horizontal deflection plates of the monitor cathode ray tube.

The vertical sweep signal is obtained by differentiating the output signal from the
DC chain and amplifying the resultant signal with Transistor Q703.

The resultant oscilloscope pattern thus produced is asfollows. When Mark frequency
is present, a horizontal trace is produced on the right side of the Cathode Ray Tube,
while the output of Q703 causes an upward sweep on the tube.

When Space frequency is present, the horizontal trace appears on the left side of the
tube and Q703 causes a downward sweep.

In addition, the SA174307A may be used to monitor Low Level DC Keying Systems
(e.g. +6 VDC) by changing R725 in the differentiating netwoerk from 100,000 ohms to
33,000 ohms.

Front panel controls are provided for adiustment oi Cathode Kay Tube "intensity" and
"Focus"'.

3-16. MAIN POWER SUPPLY (SA174308)

There are threc separate power supplies for a complete Converter equipped with a Printer
Driver.

The Main Supply, Schematic Diagram R-SA-174-3-0108, includes positive and negative 14
voits regulated supplies for operation of all circuits exccpt the Monitor and Printer

Relay circuits.

The Monitor Power Supply, Schematic Diagram C-SA-174-3-0107A, includes an AC filament
supply and the necessary DC high voltage supply for ihe cathode ray tube and high voltage
for the amplifier transistors used in the Monitor.

w0
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The Printer Driver Power Supply, Schematic Diagram B-SA-174-2-0106A, includes DC loop
current supply as required for Ncutral operaticn. The optional Polar Driver, Schematic
Diagram C-SA-174-2-0110, also includes necessary DC loop current supply.

All Power Supply transformers are arranged for operation from 115 or 230 volts AC
sources and one cormon strapping fuanction provided on the main chassis accomplishes the
wiring change for the entire unit when the voltage requirement is changed.

3-17. AUTOMATIC THRESHOLD CONTROL UNIT (SA1742004)

The Automatic Threshold Control Unit receives the Mark and Space signals from Q407 of
the Diversity Contrcl. These signals are applied to the base of transistors Q901 and Q902
in the Threshold Control, and develops a '"reference" voltage which is the average of the
two applied veltages. This "reference" voltage and the signal voltage are applied to the
DC Amplifier (SA174205A).

3-18. MARK-HOLD FEATURE

In some applications of the Type 174 Converters, it is desirable to have a "Mark-Hold"
feature, to hold the Converter output signal in Mark condition, whenever the incoming tone
signal disappears.

This factory installed option consists of an etched circuit board (EB218) with components
and a 2.5K ohm potentiometer. The etched circuit board is mounted on the underside of the
main chassis and the potentiometer is mounted on the rear of the main chassis between
terminal block E1 and the Test Jacks.

The circuit of the "Mark-Hold" feature is shown on Drawing No. B-9-0368 and the Component
Layout on Drawing A-9-0456. Functioning is as follows. AGC voltages developed by the
amplifiers for the two channels of the Converter are applied to the bases of transistors
Q1001 and Q1002, and compared with the THRESHOLD voltage applied to the base of Transistor
Ql005. If either (or both) of the channels is developing an AGC voltage greater than the
THRESHOLD voltage, then transistor Q1003 is "cut-off" and transistors Q1004 and Q1005 also
are cut-off. In this case, the Converter circuitry functions in its normal manner.

If neigher AGC voltage is equal to the THRESHOLD voltage, then Q10603, Q1004 and Q1005
are conducting and, through the connection from the junction of resistor R1006 and R1007
to Pin 11 of Scoket J6, the "Mark-Hold" circuitry forces the output of the converter to a
Mark condition.

The THRESHOLD adjustment can be set to allow a dynamic signal level variation of approxi-
mately 40 dBm (from +10 dBm to -30 dBm) for operation of the Converter while still assuring
that the output will be held in Mark condition for no signal input. It should be noted
that this dynamic range is the range of the signal which is instantaneously stronger.

That is to say, if either channel is at -30 dBm or greater, the Converter will function
properly.

Section IV MAINTENANCE

‘ 4-1. GENERAL

Maintenance of the Type 174 Model 3 and 3A Frequency Shift Converter consists of in-
specting the unit, replacing components, adjusting when necessary, and testing the con-
verter for satisfactory operation. :

4-2. TOOLS AND TEST EQUIPMENT

The tools and test equipment recommended for maintenance and/or troubleshooting the
Type 174 Model 3 and 3A Frequency Shift Diversity Converter are listed in Table 4-1.
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" Table 4-1 Tools and Test Equipment

" Item

Long nose pliers

Screwdriver
Soldapullt
Soldering iron

Solder

Variable Attenuator:

VU Meter

Vacuum Tube Voltmeter
Oscilloscope

Teletype Printer

Frequency Counter

Type
g
g
3/32" straight end blade
Vacuum solder remover
Pencil type, 35 watts

Multicore 60/40,
0,078 dia (71 mm).

600 ohms, 0-58 dB, Daven
Type T-332G or equivalent,

three required,

Northern Radio Type 254 Model 1
or equivalent.

Simpson Model 303 or equivalent.
Dumont Type 304H or equivalent.

Teletype Corporation Model 28
or equivalent.

Berkeley Type 554F or equivalent

(EPUT Meter).
Transmitter Distributor Teletype Corporation Model 14
or equivalent.
Keyer (Transmitter) Northern Radio Type 153 Model 3
or equivalent,
Oscillator Hewlett-Packard Type HP200A
or equivalent.

4-3. MARK-HOLD ADJUSTMENT

In the event any components of the Mark-Held circuitry required replacement, the
adjustment of the threshold controel, R1008 on the Schematic Drawing B-2-0368, must be
checked by performing the following steps.

a) Terminate Channel 2 input with a 600 ohm resistor.
b) Throw Niversity Switch to CHANNEL 1 portion.
c) Apply a keyed tone signal to Channel 1 input at -40 dBm level.

d) Observe output signal (preferably with an Oscillescope) while
adjusting the THRESHOLD control from full clockwise position
in a counter-clockwise direction until keying just stops.
Output should then rest in Mark condition.

e) Increasc input signal level until clean keying is observed.
T roximately -35 dBm.

his should occur at app

f) Apply normal signals to both channei inputl terninalis and
restore Diversity switch to DIVERSITY position.

g) Converter is now ready to handlc traffic.

[}
[
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4-4. TROUBLESHOOTING

*In the event of malfunction of the Frequency Shift Diversity Converter, it is suggested
the unit be removed to the test bench and the procedure below followed. .

1. Inspect the unit for damage to components, facings, etc.

2. With power switched OFF, connect the unit in the circuit of
Northern Radio Drawing No. B-6-1316.

3. Turn the "output current'" variable resistor to the maximum
counter-clockwise position,

4. Arrange the Keyer to transmit at the marking frequency and
adjust the Keyer's output level to zecro dBm.

5. Apply power to the unit,

6. Operate the Meter Switch to the "Current" position. The
meter should indicate approximately 20 mA.

7. Turn the "output current' variable resistor clockwise until
the meter reads 60 mA.

8. Measure the resistance from E2-1 to E2-4 and from E2-2 to E2-4.
Requirement: The resistance should read at least 1 megohm.

9. Operate the Diversity Switch to the DIVERSITY position.
Observe CH 1 meter.

Requirement: The meter should indicate full scale.
If the requirement is not met, adjust the
variable resistor R123 of the Channel 1 AGC Amplifier
as necessary. "

10. Observe CH 2 meter.

Requirement: The meter should indicate full scale.
If the requirement is not met, adjust the
variable resistor R123 of the Channel 2 AGC
Amplifier as necessary.

11. Operate the Diversity Switch to the DIVERSITY position and the
Tuning Dial to Step 6. With keyed signals applied, observe the
signal patterns on the Monitor Tube with the Monitor Switch

-

operated alternately to the "CH 1" and "CH 2" positions.

Requirement: The pattern for both channels should be equal
in size emaniting from center 3/8'" to +1/16" length.
If the requirement is not met, turn the variable
resistor of the AGC Amplifier of the channel which
has the larger pattern clockwise slightly to make
them equal.

12. Reduce signal level intc Channel 1 by 4 dB. (Use ATT. A).
Requirement: The flag pattern associated with Channel 1 should
diasppear and the flag pattern associated with
Channel 2 should become slightly larger.
13. Reduce signal level into Channel 2 by 8 dB. (Use ATT. B).
Requirement: The flag pattern associated with Channel 2 should

disappear and the flag pattern associated with
Channel 1 should increase slightly.



14.

15,

16.

17.

18.

19.

20.

22.

23.

Type 174 Model 3 and 3A

Reduce signal level from Channel 1 by a further 4 dB.

Requirement: The flag pattern associated with each channel
should be equal in size emanating from center
of screen 3/8" +1/16" length.

Set ATT. A and ATT. B back to zero d¢B again.

Operate both the Diversity Switch and the Monitor Switch to
the CH 1 position. With VIVM connected to the Pin 1 of the
Socket J3-1 (Space Tank) and to the Pin 13 of the Scoket J3-1
(Mark Tank), observe the voltage on the VTVM.

Requirenent: The amplitude of both Mark and Space signals
should be 7.1 volts RMS +0.2Z,

Operate both the Diversity Switch and the Monitor Switch to

the CH 2 position. With VIVM connected to the Pin 1

of the Socket J3-2 and to the Pin 13 of the Socket J3-2, cbserve
the veltage on the VTVM,

Requirement: The amplitudes of both Mark and Space signals
should be 7.1 volts RMS +0.2.
1f the requirement is not met, adjust the Mark
and Space amplitude control variable resistors
R301 and R302 in the Channel Discriminator as
required.

Dotter ON. Operate the CH 1 attenuator to the 50 dB position and
the Diversity Switch to DIVERSITY position. No flag pattern will
show on the Monitor Tube in CH 1 and clean flag pattern will show
in CH 2. Return attenuator to zero dB. ’

Operate the attenuator of CH 2 to 50 dB. No flag pattern will
show on the Monitor Tube in CH 2 and flag pattern will show in
CH 1. Return attenuator to zero db.

Connect scope probe to the Terminal E of the Socket EB-160.
Operate the SLOW-FAST switch and observe the waveform on the
Oscillescope.

Requirement: The waveform, when the switch is operated to SLOW,
should be more rounded than when the switch is
operated to FAST.

Operate SENSE SWITCH to the (+) position. Observe reversals

across 2K ohm load and adjust R914 in the Automatic Threshold

for zero distortion.

kequirement: Thé priuter should print corrcctly.

Operate the SENSE SWITCH to the (-) position.

Requircnent: The printer chould not print correctly.

With SENSE SWITCH operated to the (+) position, vary signal from
# to -50 dB on each channel separately and simultaneously.

Requirement: The printer should print correctly throughout.

Replace the Northern Radio Type 153 Model 3 Keyer with an

Oscillator.
Operate the TUNING SWITCH to the Step 1 positicn., Adjust the
Cscilloter to trancmit 2825 Ho ot @ d4Rm Yevel.
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14

25.

26.

27.

28.

29.

30.

Operate both the DIVERSITY
CH 2 alternately. Observe

Requirement: A horizontal

Monitor Tube.

each channel
3/8" +1/16".

and the MONITOR switch to the CH 1 and
the signal on the monitor tube.

line should appear on the .
The line associated with
should be equal in length

Operate the TUNING SWITCH to the Step 2 position. Adjust the
Oscillator to transmit 2775 Hz at § dBm level. Repeat Step 25.

Operate the TUNING SWITCH to the Step 3 position. Adjust the
Oscillator to transmit 2675 Hz at £ dBm level. Repeat Step 25.

Operate the TUNING SWITCH to the Step 4 position. Adjust the
Oscillator to transmit 2575 Hz at @ dbm level. Repeat Step 25.

Operate the TUNING SWITCH to the Step 5 position. Adjust the
Oscillator to transmit 2375 Hz at §f dBm level. Repeat Step 25.

Operate the TUNING SWITCH to the Step 7 position. Adjust the
Oscillator to transmit 1775 Hz at § dBm level. Repeat Step 25.



Section V

ELECTRICAL PARTS LIST

Type 174 Model 3 and 3A

5-1. FREQUENCY SHIFT DIVERSITY CONVERTER

Symbol
c1,C2
C3

les]
f

t
1)

F1,F2

11
Ji-1,J1-2,
J2-1,J2-2,
J4,35,39,J10
J3-1,J3-2

J6,J7
J8

J11,J12
J13

J14
J15s
J16
M1,M2
M3

Pl

R1

RZ
R3

R4,RS

$1,53,54,S5

32

[¥g]

S6

Description

0.002 mfd, 1000 WV ceramic capacitor
0.47 mfd +20%, 25 volt ceramic capacitor
6 terminal screw typc and solder lugs

S term

c nal ¢

O

o

yow tinme and caldeyr luoe
rew tyre and coldey lugs

1/2 amp Slo-B

[a

o fusc

Bayonet base lamp, Neon

18 terminal printed circuit connector

24 prong female connector with
fioating bushing

14 prong female connector with
floating bushing

8 prong female connector with
floating bushing

3 conductor microphone jack

2 conductor phone jack, tip continuaticn
circuit, insulated sleeve

Tip jack, Red

Tip jack, Black

Tip jack, White

0-100 microammeter
100-0-100 microammeter
3 pin AC receptacle

5000 chms 25 watt Model H with
1/8" screwdriver sliot

n

12 okms +10% 2 wztte composition resistor

10K ohms +10% 1/4 watt composition
resistor

4,7K ohms +10% 1/4 watt composition
resistor

DPDT toggle switch

6 circuit, 2 to 3 position shorting
rvota TV <witceh

2 circuit, 11 position non-shorting
rotary switch, 1/2" shaft (for Model 3)

4 circuit, 2-6 position non-shorting
rotary switch, 3/8" shaft (for Model 3A)

AMP

AMP

AMP

SWC

SWC

ANY
ANY
ANY
INI
INI
SWC

OHM

ANY
ANY

CEN

Part Ne.
DD202

5C11 -
600-6-Y-SI
600-5-Y-ST
313.500

NES51 or
BIA

225-21831-101

§7-20240

57-20140

26-4201-8S

S112B
N11ZA

MS16108-2

MS16108-3

MS16108-1

Model 1122HL100DCUA
Model 1122HCZ200DCUA
AC3G

0162

RC42CFI20K

RCC7GF103K

RCO7GF472K

8363K7

w
fu
N
(93]
Gy

2513

PA2011

(=]
o
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Symbol
XF1,XF2

XI1

Z1

5-2.

Symbol
Cl01

Cl102

€103,C104
€105

C106

CR101,CR102,
CR103,CR104

CR105,CR106,
CR107,CR108

Q101,Q102,
giegiciee
Q106

R101,R120,
R124

R102,R103,R113,

R118,R122

R104,R105,
R114

R106,R109.
R119

R107
R108
R110,R117

R121

R111,R112,
R115,R116

R123

T101,T102,
T103,T104

16

Description

Panel mounting finger type knob
fuseholder for 3AG fuse

Pilot light assembly with clear lens
and internal resistor

Line Cord Assembly

AGC AMPLIFIER, SA174201A

Description

100 mfd +20%, 10 volt tantalum
capacitor, insulated sleeve

150 mfd +20%, 15 volt tantalum
capacitor, insulated sleeve

0.22 mfd +20%, 25 volt ceramic capacitor

4.7 mfd +20%, 15 volt tantalum
capacitor, insulated sleeve

0.47 mfd +20%, 25 volt ceramic capacitor

80 volt germanium diode
50 volt 100 mA silicon diode

PNP silicon transistor

NPN silicon transistor

1K ohm +10% 1/4 watt composition resistor
10K ohm +10% 1/4 watt composition
resistor

100 ohm +10% 1/4 watt composition
resistor

6.8K ohms +10% 1/4 watt composition
resistor

220 ohms +10% 1/4 watt composition
resistor

22K ohms +10% 1/4 watt composition
resistor

4.7K ohms +10% 1/4 watt composition
resistor

150 ohms +10% 1/4 watt composition
resistor

2.5K ohms potentiometer

1500 ohms center tapped/10K ohms center
tapped miniature transformer

Mfr.

LFU
DLA

NRC

Mfr.

TXI
TXI

SPR
TXI

SPR
ANY
ANY
ANY

NOT
MOT
ANY
ANY
ANY
ANY
ANY
ANY
ANY
ANY
ALB

NRC
UTC

Part No.

342001

26408-1137°

1363

" Part No.

SCM1067GP010D4

SCM157HP015D4

5C9
SCM475BP015D4

5C11
IN100
IN659 or
1N%14

ZN3251

2N2501

RCO7GF102K

RCO7GF103K

RCO7GF101K

RCO7GF682K

RCO7GF221K

RCO7GF223K

RCO7GF472K

RCO7GF151K

RH252M

1329
DO-T25



5-3. LIMITER UNIT, SA174202A

Symbol
C201,C202

C203
C204
CR201,202,

203,204,205,

206,207,208

[

TN
v

R202
R203,204,
209,210

R205,206,
211,212

R207

R208

Description

100 mfd +20% 10 volts tantalum
capacitor, insulated sleeve

<

0.

0.01 mfd +20% 25 volt ceramic capacitor

50 volts 100 mA silicon diode

T~
I

-
Co

o+

Test probe receptacle, Red
PNP silicon transistor

6.8K ohms +10% 1/4 watt composition
resistor

10K ohms +10% 1/4 watt composition
resistor

1K ohm +10%, 1/4 watt composition
resistor

2.2K ohms +10% 1/4 watt composition

1X ohm potentiometer
3.3K ohms +10% 1/4 watt composition
resistor

5-4. DISCRTMINATOR, SA174Z03A

Symbo1l

CR301,302,
303,304

FL301
FL302

R303,304,
307,308

R305,3006

R309

R310,311,
312,313

[F31H

<

w
-

Description

S0 volt 100 mA silicon diode

2550 cps bandpass filter

Tuned circuit for frequency diversity

operation
Male conncctor - 24 pin

NPN silicen transistoer

1K ohm +20% 1/4 watt rectangular
potentiometer

4.7 ohms +10% 1/4 watt composition
resistor

W

3

o
n o

hms +10% 1/4 watt compesition
tor

> 3 n

t

30K ohm +10% 1/4 watt composition

100 ohms +10% 1/4 watt composition
resistor

&

01 mfd 600 volis ceramic capacitor

APT
MOT
ANY

ANY
ANY
ANY

ALB

ANY

Mfr.

ANY
ANY

NRC
NRC

AMP

MOT

ALB

Type 174 Model 3 and 3A

Part No.

SCM107GP010D4

TN1
FROPY

[on]

2
TP89-103RM
IN659 or .
1IN914
3-582118-1
3-582118-2
2N3251
RCO7GF682ZK

RCO7GF103K
RCC7GF102K
RCO7GF222K

RH102ZM

RCO7GF332K

Part No.

IN659 or
1N914

1326
1327A

57-10240
2N2501
RH102ZM
RCO7GF472K

nong 2 .
RCO7GT331K

RCO7GF103K

RCO7GF101K

et
-
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5-5. DISCRIMINATOR, SA174203A-S

Symbo1l

CR301,302,
303,304

FL301
FL302
P301

Q301,302,303,
304,305,306

R301,302
R303,304,
307,308
R305,306

R309

R310,311,
312,313

Description
50 volt 100 mA silicon diode

2550 cps bandpass filter

Tuned circuit

Male connector - 24 pin

NPN silicon transistor

1K ohm.tzo% 1/4 watt rectangular
potentiometer

4.7K ohms +10% 1/4 watt composition
resistor

330 ohms +10% 1/4 watt composition
resistor

10K ohm #10% 1/4 watt composition
resistor

100 ohms +10% 1/4 watt composition
resistor

5-6. DISCRIMINATOR SA174203A-WB3

Symbol

CR301,302,
303,304

FL301
FL302
P301

Q301,302,303
304,305,306

R301,302
R303,304,
307,308
R305,306

R309

R310,311,
312,313

18

Description
50 volt 100 mA silicon diode

2550 cps bandpass filter

Tuned circuit

Male connector - 24 pin

NPN silicon transistor

1K ohm.tzo% 1/4 watt rectangular
potentiometer .

4.7K ohms #10% 1/4 watt composition
resistor

330 ohms +10% 1/4 watt composition
resistor

10K ohms +10% 1/4 watt composition
resistor

100 ohms +10% 1/4 watt composition
resistor

Mfr.

ANY
ANY

NRC
NRC
MOT
ALB
ANY
ANY
ANY

ANY

Mfr,

ANY
ANY

NRC
NRC
MOT
ALB
ANY
ANY
ANY

ANY

Part No.

IN659 or °
1N914

1326
2039
57-10240
ZN2501

RH102M

RCO7GF472K
RCO7GF331K
RCO7GF103K

RCO7GF101K

Part No.

IN650 or
IN914

1326A
1500
57-10240
2N2501

RH102M

RCO7GF472K
RCO7GF331K
RCO7GF103K

RCO7GF101K
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5-7. FIXED FREQUENCY DISCRIMINATOR TYPE SA174203A-(*)

Symbol Description " Mfr.,  Part No.

CR301,302, 50 volt 100 mA silicon diode ANY IN659 or

303,304 ANY 1IN9O14
*Type SA174203A-4, High Frea. 807.5 Hlz, Low Freq. 72Z.5 liz.

Carrier Frequency: 765 +42.5 Hz.

FL301 765 Bz bandpass filter : NRC 697
FL302 Tuned circuit for 765 +42.5 Hz NRC 1480
operation

*Type SA174203A-5, High Freq. 977.5 Hz, Low Freq. 892.5 Hz.

Carrier Fregquency: 935 +42.5 Hz

FL301 935 cps bandpass filter NRC 698
FL302 Tuned circuit for 935 +42.5 Hz NRC 1481
operation

*Type SA174203A-7, High Freq. 1317.5 Hz, Low Freq. 1232.5 Hz.

Carrier Frequency: 1275 +42.5 Hz

FL301 1275 Hz bandpass filter NRC 700
FL302. Tuned circuit for 1275 +42.,5 Hz NRC 1483
operation

%#Type SA174203A-8, High Freq. 1487.5 Hz, Low Freq. 1402.5 Hz.

Carrier Frequency: 1445 +42.5 Hz

FL301 1445 Hz bandpass filter NRC 701
FL302 Tuned circuit for 1445 +42.5 Hz NRC 1484
operation

*Type SA174203A-56, High Freq. 1275 Hz, Low Freq. 1105 Hz.

Carrier Frequcncy: 1190 +85 Hz

FL301 1190 Hz bandpass filter NRC 781
FL302 Tuned circuit for 1190 +85 Hz NRC 1618
) operation

*Type SA174203A-72, High Freq. 2295 liz, Low Freq. 2125 Hz.
Carrier Frequency: 2210 %85 Hz.

FL3C1 2210 Hz bandpass filter NRC 784
FL302 Tuned circuit for 2210 +85 Hz NRC .1619

operation

P301 Male connector - 24 pin AMP 57-10240

Qsu1,302,305, NEN sSilicun Cransistor MOT IN7R0T

304,305,306

R301,302Z 1K ohm +20% 1/4 watt rectangular ALB RH102ZM
potentiometer



Type 174 Model 3 and 3A

Symbol -Description "Mfr. Part No.

R303,304, 4.7K ohms +10%, 1/4 watt composition ANY RCO7GF472K

307,308 resistor .

R305,306 330 ohms +10%, 1/4 watt composition ANY RCO7GF331K
resistor

R309 10K ohms +10%, 1/4 watt composition ANY  RCO7GF103K
resistor

R310 thru 100 ohms +10%, 1/4 watt composition ANY RCO07GF101K

313 resistor

5-8. DIVERSITY CONTROL, SA174204A

Symbol Description Mfr. Part No.

€401 0.047 mfd +20% 25 volts ceramic capacitor SPR 3C15

C402,403,404 0.47 mfd +20% 25 volts ceramic capacitor SPR 5C11

C405,406 10 mfd +20% 20 volts tantalum capacitor, TXI SCM106BP020D4
insulated sleeve

CR401,402 50 volts 100 mA silicon diode ANY IN659 or

ANY IN914

J401 Test probe receptacle, Brown API 3-582118-1

J402 Test probe receptacle, Red . API 3-582118-2

J4o3 ~“Test probe receptacle, Orange API 3-582118-3

Q401,406 NPN silicon transistor MOT 2N2501

Q402,403,404, PNP silicon transistor MOT 2N3251

405,407

R401,402,405, 10K ohms +10% 1/4 watt composition ANY RCO7GF103K

406,412 resistor .

R403,404 1.5K ohms +10% 1/4 watt composition ANY RCO7GF152K
resistor ) '

R407,413, 6.8K ohms +10% 1/4 watt composition ANY RCO7GF682K

414,421 resistor

R408 4.7K ohms +10% 1/4 watt composition ANY RCO7GF472K
resistor

R409,410,411, 2.2K ohms +10% 1/4 watt composition ANY RCO7GF222K

418,419,423 resistor

R415,416,417, 220 ohms +10% 1/4 watt composition ANY RCO7GF221K

420 resistor

R422 © 3.3K ohms +10% 1/4 watt composition ANY RCO7GF332K
resistor

20



5-9. DC AMPLIFIER, SA174205A

Symbol
C501

€502,503

(&
%
<
[

[
152
<
35

J503

J504
Q501,502,503
O&04,50%

R501

R502

R503,508,509,
511,512,513,
510

R504,505

R506

R507

5-10.
Symbol
€C601,602
C603
C604
€605

C606

CR601 thru
CRE0S5, €07,€08
CR606

P601

Q601,602,603

o
(oY
<
S

-
[}
<
w

R601

Description
0.01 mfd +20% 25 volts ceramic capacitor
0.47 mfd +20% 25 volts ceramic capacitor

Test probe receptacle, Brown

Test probe receptacle, Red
Test probe receptacle, Orange
Test probe receptacle, Yellow
PNP silicon transistor

NPN <iiicon trancistor

100 obms +10% 1/4 watt composition
resistor

10K ohms +10% 1/4 watt composition
resistor

4.7K ohms +10% 1/4 watt composition
resistor
2.2K ohms +10% 1/4 watt composition

resistor

3.3K ohms +10% 1/4 watt composition
resistor

220 ohms +10% 1/4 watt composition
resistor .

PRINTER DRIVER, SA174206A

Description

150 mfd 150 volt electrolytic capacitor
0.01 mfd 50 volt ceramic disc capacitor
680 mmf +10% 500 volts ceramic capacitor

0.1 mfd +20% 200 volt paper capacitor
heremetically sealed

0.05 mfd 500 volt ceramic disc
capacitor

225 volts 400 mA silicon diode

General purpose germanium diode
14 pin mgle connector

High gain general purpose germanium
transistor, 250 milliamperes, PNP type

NDN 313 ~an Sk vl Ietar
INEIY 143000 nign voax transistor

o

age
age

100 ohms +5% 6.5 watt wirewound
vesistor or 100 ohms +5% 5 watt
wirewound resistor

Mfr.

AEO

ANY

ARNY

ANY

ANY

ANY

Mfr,

cpcC
SPR
CEN

ASC
FDE

CEN
ANY

SYL
AMP

MOT

=
o)
@]

= >
=4
(el S

- Type 174 Model 3 and 3A

Part No.
TP89-1031M
5C11
3-582118-1
3-582118-2
3-582118-3
3-582118-4
2N3251
IN?2501

RCO7GF101K
RCO7GI103K

RCO7GF472K

RCO7GF222K
RCO7GF332K

RCO7GFZ21K

Part No.
BR150-150
TG-510
ID681

MQCP-2-1 or
MFC-104K

ID503
IN645S

IN34AS
57-10140
2N6SZA

1340

v

RW67V1i01 or
5XM



Type 174 Model 3 and 3A

Symbol Description Mfr. Part No.

R602 220K ohms +10% 1/4 watt composition ANY RCO7GF224K
resistor ’

R603 22K ohms +10% 1/4 watt composition ANY RCO7GF223K
resistor

R604,605 10K ohms +10% 1/4 watt composition ANY RCO7GF103K
resistor

R606 33K ohms +10% 1/4 watt composition ANY RCO7GF333K
resistor

R607 3.3K ohms +10% 1/4 watt composition ANY RCO7GF332K
resistor

R608 680 ohms +10% 1/4 watt composition ANY  RCO7GF681K
resistor

R60S 1K ohm +10% 1/4 watt composition ANY RCO7GF102K
resistor

R610 470 ohms +10% 1/4 watt composition ANY RCO7GF471K
resistor

T601 Power transformer NRC 1328

Primary: 117/234 volts
Secondary: 92 volts, CT 100 mA

T602 500 ohms CT/600 ohms 500 milliwatt NRC 1357
miniature transformer

5-11. AUTO THRESHOLD, SA174209A

Symbol Description Mfr. Part No.
oymbol Lescription zir Lart /0.

€901,902,903 100 mfd +20% 10 volt tantalum capacitor TXI SCM107GP010D4
insulated sleeve

CR901,902 225 volt 400 mA silicon diode ANY IN645

Joo1 Test probe receptacle, Brown API 3-582118-1

J902 Test probe receptacle, Red API 3-582118-2

Q901,904,905 PNP silicon transistor MOT 2N3251

Q902,903,906 NPN silicon transistor MOT 2N2501

R901 thru 904, 3.3K ohms +10% 1/4 watt composition ANY RCO7GF332K

907,908,917 resistor

R905,906 15K ohms +10% 1/4 watt composition ANY RCO7GF153K
resistor

R909 22K ohms +10% 1/4 watt composition ANY RCO7GF223K
resistor

R910,911 6.8K ohms +10% 1/4 watt composition ANY RCO7GF682K
resistor :

R912,913 1.5K ohms +10% 1/4 watt composition ANY RCO7GF152K
resistor

22



Symbol

R914

RO15,916

Description

2.5K ohm potentiometer

10K ohms +10% 1/4 watt composition
resistor

7.2K ohms +10% 1/4 watt composition

+acictar

HE RN R RO

5-12. HIGH LEVEL, POLAR, PRINTER DRIVER, SA-174210.

Symbol
C601,602

C603
C604
€605

CR601 thru 605,

607,608

CR606

P601
Q601,602,603
Q604 thru 607
R601

R602

R603Z,604

R605

R606

R607

R608,612

R609,613

250 mfd 150 volt clectrolytic capacitor
0.01 mfd 50 volt ceramic disc capacitor
660 pfd +10% 500 volt ceramic capacitor
0.1 mfd +10% 200 volt mylar capacitor

225 volts 400 mA silicon diode

General purpose germanium diode
14 pin male connector

Germanium transistor, 250 mA PNP
Silicon transistor, 250 volt NPN

220K ohms +10% 1/4 watt composition
resistor .

22K ohms +10% 1/4 watt composition
resistor

10K chms +10% 1/4 watt composition
resistor

33K ohms +10% 1/4 watt composition
resistor

680 ohms +10% 1/4 watt composition
resistor

3.3K ohms +10% 1/4 watt -composition
resistor

47K ohms +10% 1 watt compssition
resistor

15K ohms +10% 1/4 watt composition
resistor

220 ohms +5%-6.5 watt wirewound resistoer

Primary: 117/234 volts
Secondary: 92 volts CT, 100 mA

wnd #1: 50 turns CT

A0 L B
niia L. O Cled o

Type 174 Model 3 and 3A

Mfr.

ALB
ANY

ANY

" Mfr.

SPR
SPR
CEN
FDE
ANY

SYL

MOT

NRC

ANY

ANY

ANY

ANY

ANY

ANY

NRC

Part No.

RH252M

RCO7GF103K

RCO7GF222K

“Part No.

39D257F150HP4
TG-510

ID6&L
MFC-104K
ING645

IN34AS
57-10140
2ZN652A
13490

RCO7GF224K

RCO7GF223K

RCO7GF103K

RCO7GF333K

RCO7GF681K

RCO7GF332K

23



Type 174 Model 3 and 3A

5-13.

HIGH LEVEL POLAR PRINTER DRIVER

Symbol
Cl

CR1

CR2
R1

5-14. MONITOR,

Symbol
Cc701

C702A
C702B

C703,704
C705,706

CR701,702,703
CR704,705
P701
Q701,702,703
R701,702,709

R703,704,730

R705
R706

R707
R708
R710,712,719,
726

R711

R713,723,%725,
731

24

Description

0.68 mfd +80 -20%
capacitor

50 volt ceramic
Rectifier assembly, Bridge, 50V rms
minimum 100 mA minimum

4.7 volts +5% Zcner diode, 400 mw

4.7K ohms +10% 2 watt composition
resistor

SA174307A

Description
0.1 mfd +10% 600 WVDC mylar capacitor

2 x 0.1 mfd +10% 1000 volt bathtub
capacitor

(C702A and C702B in one case)

4 mfd 250 volt electrolytic capacitor

0.01 mfd GMV 600 volt ceramic disc
capacitor, 11/16" dia.

1500 volt 100 mA silicon diode

225 volt 400 mA silicon dicde

‘Male connector - 14 pin

NPN silicon high voltage transistor

100 ohms +10% 1/4 watt composition
resistor

2.2 megohms +10% 1 watt composition
resistor

100K ohms +10% 2 watt potentiometer

150K ohms +10% 1/4 watt composition
resistor
500K ohms +10% 2 watt potentiometer

1.5 megohms +10% 1 watt composition
resistor

1 megohm +10% 1/4 watt composition
resistor

4.7K ohms +10% 1/4 watt composition
resistor

100K ohms +10% 1/4 watt composition
resistor

*For low-level DC Keying Systems
(e.g., +6 VDC) R725 is:

33K ohms +10% 1/4 watt compesition
resistor

Mfr.

SPR
MOT

ANY
ANY

" Mfr.

FDE
ASC

SAN

ANY
ANY

ANY

ANY
ANY

ANY

LOW LEVEL (#6 volts +1 volt DC) POLAR OUTPUT MODIFICATION OF SA174210

-

Part No.

7C023684D85000E
MDA-920A-2

IN750A
RC42GF472K

" Part No.

MFF-104K or
MQCP-6-1

5010.2X1RT

PRS 1550

CD20X-103Z

IN3283
IN645
57-10140
1340
RCO7GF101K

RC32GF225K

JAIN(O56P104UA

RCO7GF154K

JAINOS56P504UA
RC32GF155K

RCO7GF105K

RCO7GF472K

RCO7GF104K

RCO7GF333K



Symbol

R714,724

-R715,722,728

R716,720 330K ohms +10% 1/4 watt compositicn
resistor

R717, 721 2.5K ohms +20% 1/4 watt rectangular
potentiometer

R718 1X ohm +10% 1/4 watt composition
resistor

R727 47K olms +10% 1/4 wall composition
resistor

R729 10K ohms +10% 1/4 watt composition
resistor

T701 Power Transformer
Primary: 115/230 volts
Sec. #1: 6.3 volts AC, 0.6 amp
Sec. #2: 375 volts tapped at 150 volts,

10 mA

V701 Cathode Ray Tube, 1"

X701 11 pin socket, 3 tabs

5-15. MAIN POWER SUPPLY, SA174308 .

Symbol Description

C801 thru Electrolytic capacitor 150 mfd,

c806 50 volts DC

CR801,802, 225 volts, 400 mA, silicon diode

804,805

CR803,806 15 volts +5% 1 watt Zener diode

P8ol Male connector 8 pin

Q801 NPN siiicon transistor

Q802,804 PNP germanium power transistor

Q&03 PNP silicon transistor

R§01,802, 3.3K ohms +10% 1/4 watt composition

805,806 resistor

R803,807 330 ohms +10% 1/4 watt composition
resistor

R804,808 33 ohms +10% 1/4 watt composition
resistor

T801 Powcr Transtormer
Primary: 117/234 volts
Secondary: 48 volts, CT, 200 mA

XQ802,804 Power transistor socket

Description

22K ohms +10% 1/4 watt composition
resistor

68K ohms +10% 1/4 watt composition
resistor

Type 174 Model 3 and 3A
Mfr. Part No.
ANY RCO7CF223K

ANY  RCO7GE683K

ANY NCOTCEZZAK
i G SSAN

Anvuvs

ALB RH252M or
ALB RP252M.

ANY RCO7GF102K
ANY RCO7CF472XK
ANY RCO7GF103K

NRC 1322

RCA 1EP1
EFJ 124-311-100

Mfr. Part No.

cDhC BR150-50
ANY IN645

ANY IN3024B
AMP 26-4101-8P
MOT 2N2501

ANY 2N618 or
ANY 2N1011

MOT 2N3251
ANY RCO7GF332K

ANY RCO7GF331K

ANY RC0O7GF330K

2
X!
@l
Pt
(3}
~)
K=y

CIN 147124524

25



Type 174 Model 3 and 3A

5-16. MANUFACTURERS' DESIGNATIONS

Mfr. Fed

AEO 00656 Aerovox Corporation

ALB 01121 Allen-Bradley Company

AMP 02660 Amphenol Corp.

API 00779 Amp, Incorporated

ASC 82376 Astron Corporation

CDC 14655 Cornell-Dubilier Electronics

CEN 71590 Globe-Union Inc., Centralab Div.

CHC 15605 Cutler-Hammer, Incorporated

CIN 71785 Cinch Mfg. Corporation § Howard B. Jones Div.

EFJ 74970 E.F. Johmson Company

FDE 27735 F-Dyne Electronic Company

GEC 24446 General Electric Company

INI 81030 International Instruments Inc.

KUL 75382 Kulka Electric Corporation

LFU 75015 Littelfuse, Incorporated g

MAL 37942 P.R. -Mallory & Company, Inc.

MOT 04713 Motorola Semiconductor Prods, Inc.

NRC 88183 Northern Radio, R.F. Communications Div.
Harris-Intertype Corp.

OHM 44655 Ohmite Manufacturing Company‘

RCA 86684 Radio Corporation of America

SAN 00853 Sangamo Electric Company

SOL 96296 Solar Mfg. Corporation

SPR 56289 Sprague Electric Company

SWC H 82389 Switchcraft Incorporated

SYL 82219 Sylvania Electric Prods. Inc.

TXI 01295 Texas Instruments, Inc.

uTC 80223 United Transformer Company

WLE 63743 Ward Leonard Electric Company

26



Type 174 Model 3 and 3A
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Type 174 Model 3 and 3A
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DWG.

REV.
v, SA-174-2-0208
REVISIONS
SYM. DESCRIPTION DATE | APPROVAL
i
SUB-ASSEMBLY NRC 1341
(EB 157)
o 8
804IICI| w
s p A - | | |
&
[+ 0]
08) | o |[E
"g" Ol # 6
cosos W [ gl | s | s || s | ol taoee,
0804 "E" 8 (8] (&) [$) '8} * *
< o e
- - O d 8
N + + + + SIS
<+ —+O
‘ Il-‘-ll O l ! ‘
<9802 ¢C — T8Ol # 5
[T (@] 2] —>
@ o ) o =
eso2 "g" | & |° 3 3 S 1glle
- O 501S
.
g + + + o T801# 7
[+ ] o]
Q&
”
UNEESS OTHERWISE SPECIFIED DRAFTSMAN DATE NAME: NO/?THERNRAD/OCO
DIMENSIONS A : ’
TOLERANCES-ON m.‘t‘ffgs S.S. '0'237_64 COMPONENT LAYOUT F TR !NCORPORATED
T e Soaa e guesxes f 7| MAIN POWER SUPPLY WY
MATERIAL: /\f / /-] 2-
\E’ L SA 174208 143-147 WEST 22n0 ST
- NGINEER NY.I!, NEW YORK
FINISH:
_ -1SCALE: NONE DWG.
APPROVAL 7 N
— SA-174-2-0208
(d |7/cq |sneer: 1 oF 1




N

>

LEE:

1 40 1

‘HS

INON :3Iv0§ 3\»§

o

+£069
+ 2060

10650} 4@ ‘——

|6 06Y]

1062
1786

420657
+
16y

V6020-2-bLl-¥S ©N 1vAQHddv
| OMa VeOozvLl VS (HSINIS
o AYHOA MIN H3IINIONI
HH'A'N 1S ONZ2 1S3IM LPI-Eb! D.._OIWNW.I.._. O._-D< Py FIWVINILYW
i 300° 3 v9) 3
, ¥INIIHD S319NY SIYWID3Q SNOILOVYY
03ivuoduoan: LNOAVT AN3INO4dWOD NO SIONVY3I10L
ANVEIWOO 0/1GVY N&IHLEON S9 -6l-v do SIHONI NI MY SNOISNINIQ
JNYN 31va NYNSLIVYNQ Q313103dS 3ISIMHIHLIO SS3IINN
ve9o9ad3 H W N
-~ T
L dbinit o Lit]

1506 ¥}
LO6Y @
.

IGISH!

[20&T]

| (vesl 83)
QHVO8 LINOYID QIHOL3

IYAQYddY

aiva

NOILdIH4OS3d

WAS

SNOISIA3Y

N
‘OMa




) 21s :3Iv9S '
.. | vaz I 40 1 HS| 3 NON m \s\% \ JO:&W
¥90€0-2-bLI-¥S N - “|  waouady
| 9Ma Vo02tLIVS *HSINIA
._ xa¢o> Iu’w ¥3IINION3
“HUAN LS ON22  1SIM LbI-Eb! =
HIAIMG M3 LNINd so-cs|  =hor BaL JUER]
/ 031VH04H0ON) ¥3INIIHY S379NY mmm%_wMo mzm_op\_uﬂcn_
\ ; i NO S3IONVH310L
ANVIWOD O10VY NYIHIHON 1N0AVY  1N3INOJWOD G9-2-§ d9 SAHONI NI 314V SNOISNINIG
_ / : :IWUN 31v0Q| NYWS14VH0 Q314103dS 3ISIMHBIKLO SSIINN
v

Loeg A

R I 4.,.‘ \ H

. . \ ~
Nt | W_W__wwm H.IIIM O4+——» s—1091

N P . N, .»., _ Now o) m m OI.I'I!'I'-I..' NI' _om-h- h T
5 ,,, Voo ) ,
‘T O | ) A+| .*. ‘.Il | 7. - ‘ l
q,.ad ./ , 2 s B
/ A\ , [ g) > .

\ 109 9 3 -
/.;,“ o j . W_m S
" H +3 :
\ i (vz9183) -
., VZEEIOYN
| A718W3SSV —ans

| \ !

i f {

B

| waouddv | 3iva T NOILdI¥OS3a WAS

. SNOISIA3Y P

Y - e ;

. 1 V9T n0-2-bl-vs N ” ;

Ol ,Ni ¢ ¥ . N k) .u\u -




3z1s . .
| vizs | 40 1 "HS |  3INON :37VDS
O1€0-2-b21-VS N A vAOHdSy
¢ "9Ma Olev Ll vs tHE NI
CTTINTET (T3A3T HOIH ¥VI0d) 532N16NS
I1°'A'N 1S ON SIM LYI-EbI - - i - -
AN LS ONZZ ) d3AH40 H3LNIYd 2/ 22 A " _ IVIYILYW
LY o ¢ i ] - T oo 3 v3) =
03LYH0dE0D N s\7/k 5102 OYN AT1GW3ISSv-8NS MINDIHD SIIONY  SIIWISIA  SNOLDVH
3 ) NO S3IONYHIIIL
ANVEHOD 010V N&IHINON LNCAVT LIN3INOJWNGCD 0L-2¢ ¥ NZHD S3IHONI NI 2HV SNOISNIAIQ
:IWYN 31v0Q NYWSL4vNa 031410345 3SIMR3IHLIO SSIINN
00£83 4-—+—0 1092 -
coc83 €——1—0 I CT——® 6 1091
o9y -
uuuuuu -
oo e = O4t———% / —-1091L
R 3L LENMREL EEE N
-+ FEET THoausT T ® ° rost
-t .
- 20990 + | Ot—®» viI--109d
(ATINO Qyv0os (3H2:3) 00z 83
(SIN3NOJWOD FHLIM Qyv08 Q3IH2L3 40 SLSISNDT)
G102 JdN AT8BW3ISSV -80S Qav08 LinZylo

TVAQ¥ddV 21va

NOHLa!N 23539

WS

SNOISIAZY

"N
OMa

v_moh.-q: VS

‘AJY




N

V . | vazs I- 40 1 HS ANON :3WoS E\m\H évﬁ
fwooto-2-bLI-vs N TR .

1L OMa V902 bll VS ‘HSINW

/ CHMOA M3N , ¥IINIONI .
AN /.62..& 1S3M LYt - .n..s 843 Atdd 43 1NIlMd ( WINILYN
$o-(-5 e —
\ = . €00° 3 ¥4 3
‘OpivacduoIm LNOAVT LN3NOJWOD Y RaoNvu0L

x%&%& 0/0vY N&IHLYON S§9-4-G ‘S ’S S3IHONI NI 34V SNOISNINIQ
JNYN 31V0 NYWNSL4VHQ 0314193dS ISIMHEIHLO SSITINN

A A

S ) A

mZO_ SIA3Y

<w@ro.mé._

,‘,qw & ;

. \
b~ - ~\\¢§ ,_m./ *i_ .* A
1 . (o] - 163 ;
Ve ] ©©0 el o
. $-109d <+—10O N/ P e |3\ o
; oz |
/ \ 2-1094 <—O @ 23 |9 o
! 00 »
A , ~109 d 3
Y TR BEED 3| 2%
) o 2 3 _l.
\ D
,. (@]
\ n
/ . ,
\ . — (v89l 93)
\ VLPSIONN  A19 WISSV-8ans
\
. \ V . .
4<>omm_n.< 31va | NOILdI¥OS3d © [ was

L9] # 83
9-109d
L~109d




e

(AINO GdvO08 Q3IHOL3) 10€x# 83
SLIN3INOJWOD HKLIM QY¥VO08 Q3HDJ3 40 SLSISNOD:
9102 JMN ATBW3SSVY-8NS Q¥VO8 LINJHID

v
— 4 ;
s sz E 4 -
[

E.,S_ HOLAIH033G I
SNOISIAIYN |
OIv0-2-v L1VS °N

Jmd

IYAQHddY

‘*3Y

_<ww_w. | 40 | M3 _ 3WCN 3708
O_.VO&NI.VN.“ \ °N Olcvil VS IVAOHd AV
. SHSINIA
Ima (73A37 HOIH ¥V10d)
AYOA M3N H3I3INION3
I1'A'N LS ONZ2 1S3IM S_ £ d3AIHM0 Y3LNIYd —— R i
] 205/ Nw Ak . FiVINILYA
910¢ ODYN ATIGW3ISSVY - 4ans 40 5 GO0 3 ..L\_ 7
Q3LY¥0dHOINI ﬂrw ¥3XI3H S31ONV  S1ywi933d  SNOL.OVYS3
RO S20KTE3TIL
ANVIHWOO O1GVY N&IHLEON 1N0AVT LN3INOWOD 0L é2 v N=H?D SIHONI NI THY SNOISNINIG
) s *JWVN 31vQ NYWSL13iv5a 031410745 IGIMETHLIO SSIINN
(o)
o — N Py
.  L#i09d e———o ww 6 8 w @
S o] |
o @Mm ; -@ o+——% 21-109d
ol|w cm4 *@o of——— I1-109 4
Sl I I B ] ‘ ot———¥+ G-10¢d
00€ 83 +———o© 34 oo
vl x)jx v
00¢ 83 ¢———}o [f I . -‘ Aw




(vegel 93)

1291 O8N A18W3SSy-ans

TVAOYddY

iiva

NOILd1H4253Q

WAS

SNOIS A3Y

pre——

V.0€0-¢-p21-yS N

A3y

‘Oma

—<\w~_m 50 1 ‘HS INON :31vIoS
- O;O - -y
V.I0Z0-¢C-b2I-¥YS N TAHDAY
OMQ CHSINIA
[
AYOA M3N V2i0:tlIVS HIZNION)
AN ‘LS ON 1ol- : ]
I'A'N 1S ONZ2 LSIM Lbl-Cbl YOLINOW - ~ s I LY
AlddNs ¥ IMOd) - m,‘_,hu..wzs ;00" 5 vay 3
. 1 s3aienv S YMWI230  SNOILOYYHS
LEOAVYT LNANO D €. : NO S3IDNVH3II0L
v dWO £9-62-8 gr | S3WONI NI MY SNOISNINIC
3NV N 31v0 NYNSL3IUNO 0314103d% 33/MHIHLO0 SSITINN
4 4 .ﬂ__v » 4
m/_d (@] ”Hw \d A,Ud e
ol D PI3S N
.2\.2- won ..I ~ 3
~8H 5 *
T N8
o Bt tan i e
+ _— M, 5 & adbdd
TesvwEes O B[R - .
-t o & - 313 %
~ N Iy S|~ ol T
< Olo o o Q o .mlw bl | I
6 # 102 1 [ B Fea T RN _ Sli3i ¢
A..lti'.!,.liiln&..!lo ~ i wJu xmd.ﬂ By &
8 # 102 1L o 5 HIMIEIEE _
- S — _ — ! O m m ..,uwl.l b3
L # 10 1 O - .
r ¢ |
e e e SR

I
&
S




o ‘e / . . - .. . LR ° ’ 4. 2y _ . ) -
. v _<wm>_w 130 | LI3IHS|] INON :30S| . 7- s 4 -
<\.OVOLM&N_ “vs - ) , | ; WAONddY
g , : . HSINIA
= ’ oMo V.20€b2IVS —
P A YOA M3IN aumz,ozu
.
YOLINOW /5 g - \. vy CIVIN3LVN
E L 300° 3 v94 3
(Y3147 dWV) . u3403n0 36NV SIWRIDIG  SNOILOVHJ
LNOAVT LN3INOJWOO 1962-8| o1 r S3HON: N1 Iy SNOIENARIT
S :3WVN 3 1wl NYH5LITUNG 03.4103¢S 351MHIHIO0 SSITND
|
' - , P P
S -
m. _ ©|O L #1021 e
R | MW L 7710 LA \ﬂ .
, K @ 01 ZZI0ZA X
M T_ZZ i0ld 2= @ nnuw 9 FZ10LAX H
. v £E£104d I . 6 AL 102 AX >
Y , o < Z 0.4 w G €9l # 83
! %
oL .
o . ( v 29183)
i - 0Z910UN ATEWISSY - dNS
§
IVAQNddY 31lva NOtLdId0s3d ‘WAS
@ : SNOI5IA3Y -
VIObO S b LIS ® |
_r .>wm. . A . .Q,,;O



3215 i 40 | :133H “3ANON :37VIS _ .
‘ - v cutaial B YL A
R , ONINw vl oN . , - IYAQONddY
"3M0 2 ‘QON il 3dAL HSINd
NYOA M3N . ‘ ¥33INION3I
AN 15 0NZZ USIMLVLEV! | oy 3) y3ANOD ALISHINIA S 3 [y A 3w
\\s\.\ / Z S00" 3 vy, &
QILVHO4HOANI ¢wxou o] S3ITONY Slvwio3g SNOILOVYS
NO S$3ONVH3101
xi_\n\‘wgu o0vY NYIHLYON SNY3llvd ONINAL v9-Li-ll S 'S SIHONI NI UV mzo_mz.w:_o
JWVN 31vql NYNSL4V¥Q a314193dS 3ISM¥IKILIO SS3ITINN

AYNDIS TIVNS . ATIWZIYL

X3

d0 3SION [ NO ONIA3N

A MR ﬂ.‘:hw_z 30VdS
: - AIN3d0Ud AUV ONIAIN

Q3NNLSIN_Y
ONIA 3N

3
Sl

Al
W

3

Q3NNL AT¥3d0¥d HILHIANOD

AYNOSIS ASION ,NO ONIAIN

QaNNL A1H3d0Y¥d, ¥31LY3IANOD ONIAIN

HHYN ¢————» 30VdS

AYAOHddV \ ]

NO11di¥953d

‘WAS

SNOISIA3Y

3JvdS AQV3LS

Q3NNLSIN AHVYN

G3NNL A1¥43d0dd, 3TVdS ONIAIN

=

NYVM  AQV3LS

& -




|v3zs I 40 | ANON :37v9S ._ -
vO-€-vLi ‘oN . 1WAOHddY
‘oM ¢ 'QOWN b2l 3dA1 “HS INI4
MY¥OA M3N - HIINIONI
1H°A'N LS ONZ2 1S3M LbI-Eb! Y3LY3IANOD ALISHIAIA - )
LD -b// g .._d_mw._.ds_
. -NM W <00 3 v9/ 3
031VHOJHOINI 1 3IHS ADN3ND3Y¥4 N YINTIHI S3IT19NY S17Wi03a  SNOILOVHI
. NO S3IONVH310L
ANVIWOOI O/CVY NYIHLEON WYYHOVIQ %2018 43-61- 8H SIHONI NI 3¥V SNOISNIWIQ
*JNVUN 31v0 NYNSLIVHA a314i23<S 3IS1MEIEL0 SS3INN
NI NI
v ZHO
Alddn < di
‘ zm_qﬂ_m;oa HOLYNIWIYOSIC YILINIT uﬁ
h A
A
H43ANG dNV QI0HS34HL JO4LNOD
ino om—m—m——m———— — ]
Y3LINIYd 20 oLNY ALISYIAIQ
¢'H) /
o)
oo L
HO1INOW |0..IN\.|.|A. HOLYNINI™OSIO YLK je——o 50y
| HY 1
Ni
["H)
AVAQHddY 31va NO11d1¥92S3a ‘WAS
SNOISIA3Y
oN
~€-bl|
€-vl ‘OMQ
_ _ IR A



Iﬂqu_m | 30 | HS 3INON :37VIS S ‘) _,..N,
& h 4 ,n\f 3
9GvP0O0-6 °N 291 DHUN IVAOHddY
'OMd CHSINGS
sl | 75 8¢ ¢ S1300N b2l 3dAL 43Inin3
| = YILYIANOD 2y NM\\K\ Sy
. A .~ e ——t el 500 7 H
Q31VHOJHOINI a W.\ >.—_mmw>_D ml mom :OJOIIXI(E: ¥3I%O3HI SIIONY mhqzo_o.&o mzo:._o<¢u
~X . NO S$3IONVH310L
ANVIWOO 0/10VY NS ITHLYON ININOJWOD LNOAVY T 49-92-0I gr S3IHONI NI 38V SNOISNINIG
tJNVN 3LV NVANSLAVNQ 031410345 ILIMBIKIO SSIINN

Q31Simil

AG'¢2
8001y

iH-9r 01
G34103NNOD SVYM ATIVYNISIYHO
HJIHM QV371 N3349-A34H9 - %
:310N

&
7 v-8r +—4+—0

] m-ﬁT}I‘@

o] @) /=
" m Mu\_

313 /3 mmmm &—t—> -9r
3ol (S |o 8
NIW—J ‘IIII.I.‘ = 25 = "Il'.'l.' ..m:e.m ¥
s.2-1r ——
..W: -ir <
812 83
2491 J4N A1aW3SSv-8ns
AVAQHddY 31va NOiILldI¥DS3a ‘WAS
SNOISIAZY
N
*OMa
- — S——




3z2IS I | : :
v 3zis 40 | HS _ 3INON  :31v9S
GOl - 6 "N WAONddY
c&Oi-6 N L2102 DYN JHE NI
li d3ANIHG H31INidd NIINIONS
: OIZvLIvS OL NOILV2I4iGOW ol £7 \\\wwﬁo., CIVINILYW
.m_ LNdLiNO A3A37T MO . T ar0ano con’ 3 v9q 3
Q31V¥0dHEOIN! Wt bl S379NV ST7Wi032 SNOUISYYI
; DILVIW3IHOS 0L, Ty NO S3IONVN3IOL
ANVIWOI OIGVY NYIHLIEON NN\m a SIHONI NI 38T SNOISNINII
o _3WUN 31V0 NYWNSLdV5] C314123dS AS1MNIHLO SSINA
109d 40 ¥INid WOY4 d3L 4107 dv3n T._lmo o, " -+ 1094 40 bl Nid Ol
_ |
_ _
_ <L
_ _
I _
_ _
_ _ ‘
{09d 40 £ Nid NO¥4 3314171 Qv3T « _ mﬁv O\rv._ + 109d 40 £ Nid 04
vig 83
|
, j .
IWAOHddY | 21va NOLLS1H08 20 | WAsS
SNCISIAZE
on

+3y T s9ma




109d 40 L Nid 01 +—+F-0

°
[R-]

|vazs P40 1 HS | 3NON :3Twos ] ; | g.
— N IVAOUddY
¢GOI-6 oM L .02 J4UN CHSINIS
| d3NIHA Y3 1INIYd -
Hl OIZPLIVS OL NOILVDI4IQOW muuw_wzw |
= 1NdLNO T13A37 MO 4 r — JSWW«:E
Q31V¥0d¥OONI g L2202 OdN AT18AN3SSV -49NS m“xuuxo $31oNY ..w-.,.ﬁ.m_umm_ mzo,momﬁ
ANVIWOD 010V N&IHIHON SIN3NOJWOD ‘LNOAV %2z Va SIMONI N' 18y SNOISN AR -
. "INVN 31v0 NYNS14v4Q 03/4193dS_33IMUIHI0 Sc3T8n
109d 40 ¢I NId OL Anlllwo e Og * 109d 40 vI NId WOM4 331417 Qv 3
(za2]

G

(AINO Q¥v08 Q3HOL13) big 83
(SIN3INOJWOD HLIM a¥V08 Ad3HO13 40 SLSISNOD)
4402 JYN A18W3SSVY-8NS QY¥VO08 1INDHID

e

AVACHddV 31va

rmrer e ——

HOIL41H5834 WAL

CISiAdY

|
e

# 109d 40 £ NiId WOY: J3.i4!"7 Qv

. ——en




1

€

- - o T T e s - ) RN
N
| R *N , REVISIONS
r— _____ e G I G OGNS S S— e CS— S— . CEmn G CAE R S | G S —— —— — —— . G G — E— G G — ——— TR G S e SR S . S i —ON G Gmm—— —_—-—_‘,
| J |
i T 4‘ !
1 TI04 CRIO6 L
i - | 8!
| cioa] JES S
| Ql05 |
| RED BLK I
' RIT Qlo6 |
o< |
H \ []
i f e SIE o 5
CRIO7 RIIB RI120 Ri21 |
[]
' N
| —1 e
| TIOI RIO2 | |
| cmoSﬁ RII4 ri9S closL cloel Ri24 I |
| crio8 ¥ T T | K
| > > l -~ i
| gaus gmle | i
| I - i
| - + y . o -\ — f'
| ! |
! iI ] ~_'.j
| : 1
| L l o 1
o T
| 1. b
| 1
| | | E
| ! l; i -
L RS WA CAEEESTS  NED SIS S—— ——— A CERENS GRS S—p—  e— —— — —— —' r ——— Rt A  GEE—— S S G SIS TS G S St SN  Swt— e SE—— S SE—— ——4
' a ‘ 1
I I i
e e e s — —— — — e e e e e e - — —— —— o —— |
A B C D E K L S !
|
UNLESS OTHERWISE SPECIFIED DRAFTSMAN foate NAME: ’ - j
DIMENSIONS ARE IN INCHES G P 3-5-65 NORTHERN RADIO COMPANY
TOLERANCES ON SCHEMAT!IC , R
FRACTIONS OECIMALS ANGLES mrrrern . INCORPORATED
. t ‘/G‘ t .008 vr/‘(.,/vl\‘,:' i ):”‘. ,;‘ v?,'»."w R
MATERIAL: — | & [ AGC AMPLIFIER ok
| ENGINEER
FINIShT -1 N A \ SA 174201A DWG. o
, APPROVAL | | : o No. SA-174-2-010] A
, ._ ;; ol 4—/;9[ P— — : o
; iy Yowm |77 |scauks NONE - | SHEET: 1 OF ¢ sz B L




S W Y n—.u...‘u‘:-.m...;.n_._;l&_._.} S

) "N REVISIONS |
: AN | ‘OMQa | SYM. DESCRIPTION DATE | APPROVAL
ETCHED CIRCUIT BOARD (EBI158A)
-————_ln—o ——————— ———___———————_-—-——————--—---— AR GRED NN TS NS GEEESS VN WRLED GIGES GG GERAS NS GHND 2 GEED $ GED G GRS S —-—-—! ‘
v2vs. g ; l
e R205 R206 '
CR20I CR203 |
> i Pt—
g R211 CR202 CR204 l '
A |
R210 €203 1
ANA——g- - Q201 Q202 l
|
CR207 Y *cazoe = =L !
R212 § c20l c202 |
9 c204=% R203 R204 |
|
¢ CRZOSf W CR206 v |
. | .
—AAA——® * * |
R209 |
AAA Q203 I
R20] |
R202 R208 =./
|
|
|
-
, |
|
ST T T T T T T T T T T T T l'i ' r-r-r———"—""7"T""™>"""~>"""~""—"=7~="™"7™—"+ ‘
] ]
L—_—_————--————_——- - emm AN GEENS $GEENNE N
A B C K L R S
UNLESS OTHERWISE SPECIF'ED ORAFTSMAN _ [DATE NAME: - i
DIMENSIONS ARE IN INCHES G. P 4-16-65 NORTHERN RADIO COMPANY
TOLERANCES ON . o e i . e
FRACTIONS DECIMALS  ANGLES perTT SCHEMATIC z INCORPORATED
Z Yea t.005 ' L2685 i25 W M@K Un eleD,
MATERIAL: LIMITER ~ Rl
ENGINEER R
FINISH: SAI74202A
APPROVAL
i 7 30 - ’ "
\93” A/ /" SCALE: NONE SHEET | OF |
R ; -} ' '




N

o REVISIONS
A3Y 'OMa | SYM. DESCRIPTION DATE | APPROVAL
ETCHED CIRCUIT BOARD (EBI6IA)
r —————— CDARIND CRENES G  E—— R ces— IR GG GENEED  CEDNRD IS CENED  Smmm— RN GEDE GREN I CEDEED GEE GESER SRS S— e G U GO SN G GEENED IR NS GlEn GRS ChEe GG Sisue SN SEE— S— Tlms enmns GIEED GREES SIS SSSEED $2GEEms Cammn I SIS CERLD WRR = 1.
i @®J4a03 @J4OI @J‘IOZ i
i 4 4 —— ‘T i . & | !
| . R4l6 éaaue R4l9§ |
| Q40I |
H ]
| > N |
l R40I R402 R409 R410 l
| R405 R403 R404 CR40! CR402 |
I *- - — je- e :
4
| R407 A : |
| MWV —9 ca06k |
| ' - |
Q406 > Q403 Q404
| Ca0I== C4024 'zC405 ==C403 ==C404 §R406 |
- Q405 |
N,
| R4l
| |
| |
| §R42! R417 R4I5 R4I2 R408§ |
| ‘ |
' r |
| | [ |
]
L_————_——_—————————‘ﬁ r_———_——_——— ——————— J
| I !
I i
L IS TENES GEEe Gamms ADUTEE SEEED GERED AREEE  EEEE R AR  ELEEER GRS GEmNEe ek SE— laiamn GEEEtn GEEERS ST -— J
A B C D E H M N R S
UNLESS OTHERWISE SPECIFED DRAFTSMAN IDATE NAME: )
mtzs;;iu”s;ggsoins IN INCHES s s |2-25-65 SCHEMATIC NORTHERN RADIO COMPANY |
FRflelONS DECI”ALS ANGLES CHECKER INCORPORATED
= 764 - .008 A 378 W SEAUE Buwp
MATERIAL: Ty fereses DIVERSITY CONTROL .y
ENGINEER ‘ R
SAI74204A
FINISH:
APPROVAL ,
%H | ,4-” ¢/ 1scALE: NONE |SHEET: 1 OF

4y




"N REVISIONS
A3Y ‘9Ma | sYm. DESCRIPTION DATE | APPROVAL
ETCHED CIRCUIT BOARD (EBIGOA)
r—- D GIIED I GEEES SUEED GEES NN RS G T SIS Gmn GunEs EmuS D G D G G S GG G SN G G G SEE =D ew—— G W= —— e— D o G I D CED GINED I I GEER GEED G GmED  wewn s s cmmes cnun GmEe  @en D SR hEm G D G GER GED GER GEme  ED Gme e s v WS Sme  eem ﬂ
. @ J502 - (?JSO! ®) J503 @ J504 |
l . . |
i
! ,
i |
! o $ ’ ' |
' §R5ll R504 R505 ?RSIO R5|2§ RS07 gnsw '
' !
i T |
| . |
l | - |
| > _ |
| Q50! Q502 A\ /0504 Q505 |
g |
\ @ |
i #—-7 ——o |
| c50| | !
| - | * > >
! R502§ gnsoa gnsoe |
| ' |
| T ;
| Q503
| - R 501 R503 | |
| —1 e
R506 1 ?
| =2=C503 :
| €502 |
| l !
l l I
L : $ ' 5
. RLTHIT I T T - L
!
L ———————————— S Gl G —— G mem G GES R s e GER Sen emm  eww J 1w
A B C D E ] M N
UNLESS OTHERWISE SPECIF'ED ORAFTSMAN ATE NAME: — :*3
DIMENSIONS ARE IN INCHES :
TOLERANEES on S. S. 2-26-65 SCHEMATIC /VTHERN RADIO COMPANY |
FRACTIONS o:cmm.s ANGLES CNECKER E INCORDPORAYED
- loq - .005 A / 325 N Nl’.\(ds hil..
MATERTAL; L= %<4l ob.c. amPLIFIER Lt e
ENGINEER
FINISH: ' | _ SAI74205A
Pl @/ SCALE'NONE  |SHEET 1 OF |



AN T jgas | 40 | :13IHS|  3INON 37 oo A o ,. \ . 1
= S LT YA T — ~ -
Z9010-2-HL}-VS n | \ Tl Teaowddy . |

T ST OMa VOO02ZbLIVS . . | d . :HSINIS
R T o L u3INIoN3
Railivi et 7 g Y43AIHAQ 43 LNIYd . ) . AV IN3LY
) RS e s ‘ . S5 % ; s00 3 mmw.. us
© @31VYOJBOINI , . BINIIMO $31ONV  SIYMI030  SNOLLOVHI sn’l\w&,\uﬂ\lv
e . JILVINIHOS j o - ~_ NO $39NV¥3T0L -
ANVIWOI 010VY NYITHLIYON 69-01-§ S's SIHONI NI 4V SNOISNINIG
:INVN 3ival  NVNS1dVNQ 03:4103d8_3SIMNIHIO 583NN . vz Y

VibEIDUN A18N3SSY-8NS

e ,»,,,./ : «M‘) -— ® ||-
: . “ H : * * 4 |
f O _ 10980 ‘N9 18 _
: 1 1 o9y 609y L0983 G090 $095 |
| /
| _ : ‘g3y €090 “
! §090 %18 3| |BNug
: ! —t oo 2091 , “
| 9090 9094 | !
“ 80940 ¢owo@\<§\ .- o “ M
8094 |
| C ——pi- I !
- rl‘llll|"'l'|lll"lllllllll lllllllllllllllll 'lIIIL _
| YLb CIOYN A18W3SSY — 8NS W
#I 20 |
ogl 9
2l SO ,
= Ol 0O ‘ .
! T doosp|
_ , . 5w 106 20
_ O O NI 3V 8 10O
“ 9 109d
|
10942 m Ni oV
. L | 109 1 NI oV
|||||| - - 0 -7=-= 82¢104N
VLEEIDO¥N A18W3ASSY—4ans
VAONddY | 31va NOILdI¥0530 WAS | owe, N (1%
SNOISIA3Y \ : N. |

e i . : \
/Ivl.'i/ - ) .
R -l - - . - ) . ‘I..
e S e e ——— e e e e e e . S e . F RN

S o aem b ann s - e e L e e —— - . VSR g USRS OOt N DRSOV R RO




r/},%‘ o o N i B T v — e — - —— e
| | oN REVISIONS
A2y 'oma | sYm. " DESCRIPTION DATE | APPROVAL
ETCHED CIRCUIT BOARD (EBIS9A)
f—"l"_—__——__——— ——————————————————————————— GRS OATE TR R O S e ST TR S o T ST GED TR S e e e — ——'
i ?aso: ?4902 |
) ; I T T 1 ;
| §R9I8 R90I R9I0 R903 R907 éRSIS |
| |
| Q903 |
i i q 1/ i
| | | l Ctﬁol |
| Q90! T I
1 R9I2 |
} : I
. - ROI7 - - ‘ R9
| RIS co0I  Rol4 AMNA—g—— - ') S vy :
. | l + C902 €903 l
B B Ro16 ROI3 ‘ 1|
: | ¢ )\ Q906 [ i
: - CR902
: ' Q902 R906 :_
. } Q904 : |
| 1 | R902 R9II R904 R908 I
| | 1
d |
I | ’
! i
' l
b s TII1 R o e e m o -
.
____________________________ -
A B € O E H M N
UNLESS OTHERWISE SPECIFIED | ORAFTSMAN  JOATE NAME: ] | o
DIMENSIONS ARE IN INCHES S. S. 2-25-65
TOLERAMEES O S CHEMATIC NORTHERN RADIO COMW
FRACTIONS DECIMALS ANGLES Py # 2 & INCORDPARATED s
+ VG‘ + .008 : CUHEURER ‘ )
MATERIAL: A -294]  AUTO  THRESHOLD E
TR R I 1 &
FINISH: _ 1 SA | 742 09A ‘ D‘& LR
. seemovar. | - 1 N.  SA-174-2-0109% ¥
‘ C&OIGF VY7 'SCALE: NONE | SHEET | OF | el

szsB |

il

0 B o i "

WEDF VNGO W




Y

< e B T 2 Y DRI S

T R e R T T

B T Lt 2 . i MR R 2R o be eta crlbes e A pe T e

i
1
5
. H
N 4
; ;
t i
i
) o
Focn » P .
G a. : !
N N 1
B . 1
wd w * i {
[ SR e i o~ M
x 4 _ ! : - T
VL o e " E
4 «w : USSR G S v‘ ,_~ H.y/ M'! _
M)r . M *r - 1y — |
! ' ¥ -~ ..J.b fl..\ls E
(s e o e e . et vt ey e )
‘ 1 m _ T o i
1 [ P Vuwl - +
m i Mrm N 172
‘ 4 i R
w o m ; N I = ey
— 3
o N ' ) <L i
N 1 . R ()\ N
o i ! o A Wi
&) o i A S z
= o ot i < - S o!
> —y e ' - z _
on - t a ot
S S S— QO i ~ s
@) Q > “ s ~
z > 10 =3 s
S N x 3 3 s
[ge] [06] Umw . : 1 , g s e < !..f'.“q. ..s-.
Z L@ _ K q |
po vy ud _ o | ,
h] s 0. A,
o), (V] ~ < N
~ - RS
b < 1 < i
o,
\/a.H i { P W S e e gt}
68} :
m = ;
] - 3] v
(\J ﬂl " r s e x . M
4 - s _?” >
- [5.:3 Um Nku / .uﬂ W
e , -
ﬂ.. \ N DD _m % oo by
=~ T ' ; ' ! L3 N
; | . Y S S i — -
: < S |
| e 3 :
; | ol z ! |
« . ! ) .n 4 v
| N 4
| _ - u
“ w ! i wJ W
) H IS B o
{ i ! _ B ¥ 1 ¢
i W : ! ! A - I
: ! & -,
.w A vy D,
w e » i wr . A,.. PO _,
“ i i : (SR : ;
- P } H M N
al -z a 1K1 S |
o : . I o ; g Xo¥ - 3
az ¢ 0 " H o w B t g _
; « i w P e
» ! ; ; ) A oy
| S SR p,
| b I
: : |
m R #.r: |
; e b :
! 4 !
1 —f B - ¢ ;
| ..
! e -
' <
. i ﬂxm W
J _ o ‘,, " s
/S B L § ” .
er/._: B \\ i -3 r - -
- «x\‘\,) | T i | © © . N
g ~ b i _ <+-0) SO - _
v ‘/\r' w ,/.7 s e vC
. N -
N . o\
\|~ «t M\H B \\n_v..ﬁx.(. . A_N
3 T s :
4 . / - g ﬁ b O -
ﬁlT) N -« - N\ // / j hll.ll.l“ I ! o
D . VA
PiinM \ﬂ _ﬁp H )
\ J (I _ : .
, ) g
* (o o
Q= & m
\p] O f. _ § )
= D m i Z
(SN - TN T . i
3 ! l
W R U ibe]
1A [y '
o P
’
- - w . B E 2o LR SRR T NE 2o L1l LS 4 AR WP, PR T e m e oY




‘N REVISIONS
'A3Y ‘oma | sym. DESCRIPTION DATE | APPROVAL
SUB- ASSEMBLY NRCI361
rFr———— e — e ——— e | e m————— -
l . —
i — —O- '
' |
: R808 i
I ¥CR805 YCR804 : o1 54
NRC1324 | +] _ + : 03 70
T > '
80l : + | 04 80
: E
Y 4 2 3 +—O
I |
I |
' a
: ;::caoz |
| JFFesol +:.-:.CBO3 '
: Y. CR802 X CR8OI :
i !
1 I
i R804 |+
| I
UNLESS OTHERWISE SPECIF'ED DRAFTSMAN loate NAME:
_ DIMENSIONS ARE IN INCHES s s 5-10-65 . . NORTHERN RADIO COMPANY
TOLERANCES ON SCHEMATIC
FRACTIONS DECIMALS  ANOLES pr——
* Vea +.008 /
MATERIAL: "% [P7>6f  MAIN POWER SUPPLY
ENGINEER
~ SA174308 o]
FINISH: L &
APPROVAL SA-174-3-0i08zE.
It S/rofur t , * %
. SCALE: NONE |SHEET 1| OF | B i




1

N

gaus i 40 | HS INON :3WIS _
g po-c-el| SO
91¢1-9 °N WACHddY
‘9Ma ¢ QOW vLl 3dAlL ‘HSINI3 ‘11UM P/1 4ASF SWHO 002 3YV
NYOA M3N ¥3INIONI €Y 8 2414 SHOLSIS3Y Avd 1 I
11°A'N LS ONZ2Z2 ISIM LbI-CbI . .
A ¥ILYIANOD  ALISHING 3 P YL ‘310N
GILVHOJHOINI BINIIHD $319NV m.....cﬂwwwo mzmw\_o%.
[ { - F ]
. LINOYHID 1S31 NO S3IONVH3ITI0L
ANVEIWOI OI10VY NYITHLEON v9-€2-i d'9 S3HONI NI 38V SNOISNINIQ
:INVYN ivaey NYNSLIVNO0 03.4103dS 3SIMYIHLO SSITINN
822 3dAL 'Sd A¥3IL1VE 3NN
_ 10dNI (9N19Q148)
- + MAAS H4LAN NIA
LLVMOI %2
E
L0d1N0
OO0 000 |13
9 b o€ 2 |
€ QOW €GI 3dAL
. N H3A3IN
294 O & —
¥40lNngiyisia 1no Ni .
M3ILLIWSNVYL
O 2 1no
—_—
5 “llwl YJ_ o
¥OLVNANILLV “ o ﬂ.lﬂz_ 110
| % O O—
2y B _
| _ MOLVANILLY
! NIVW
b a-l-lAulllb
H3ILNINYd O 1400
310N 33S
1no avd 1
. O—
v
MOLVNNILLY
O00O0 O |3 ElleReReReRe Xe,
S v € 2 9 g v &€ 2
(4) 2HD tHO
¢ AONn vil 3dAl
1S31 H3ANN H3ILHMIANOD
IWAO¥ddY | 3iva NOILdiI¥0S3Q ‘WAS | DWG. REV.
SNOISIA3Y Ne.




mm 3218 I 40 | ‘HS 3NON :3v0S

LYot

7 B

310N

89¢0 -6 oN Cat 1vAONddY
-oMa Ve €2 ST13A0N -t 3dAlL CHSINI4
SH3I1LHY3ANOD AlLISH3AIQ 'S3 $IINIOND
e 01aVY NYIHLYON y9-9-7| K TR
fomm Rn o ML T wIndInd : [
Q31VHOdHOINI OL NOILIdaVv 1INdydId — $319NV ﬂau%wmwozwnw.__%qﬁ .QNY08 LINDHI5> G3HOL3 NO Q3LVI07 LON S| 800IY =2
ANVIWOOI 0/10VY N IHLEON GIOH - XYVW L9-9-2 My S3HONI NI 34V SNOISN3INIQ “4VIINIS HO 10S2NZ 3IdAL VIOHOLOW
n n :3NVYN 31ivQ NYNS14VH0 03.4103d8 3SIMBIHIO SSIINN . R
HOLSISNVY1 NOJIHS NdAN NV Si D "HVIINIS HO IG2ENZ
3dAL "LOW ‘SHOLSISNYYHL NOJITIS dNd 3V SO ANV €0'20'ID=|
— — — — — — — — — c——— — —— St— o— — — — cm—  cmmn  emmme Gmm— e t— —— o——— — — — —— — — — 14
_ .>¢_+O|'m.,uo 14 _
_ WG| yee ‘W31 Ol1 _
G00IY 2 £00IY
_ |
50010 _
_ mv:.é NEE _
"ABLINOHID SISSVHD il _ 9001y vooly @
O+8r 40 8 _
_ ‘W¥3L 0L
—o0—+ _
o _ QTOHS3NHL _
i _ J |z v%.vw_x
8 2-Ir 40
5 dal g Q .S, W¥3L 0l _
9p S _ mnoo_m €001 0 €£[(3LON33S) |2001D 10010 |
| | I-Ir 40 _
o G| Nib .S, 'Wy31 0L
_ 200iy 100ty |
. _ o % >¢_IO ® 8r 302 !
e e e e e e e e e e e e — . _ WE3i0i_ __ ]
giz 83
SP9i I8N ATBW3ISSV-8inSsS
s 292201 ‘0300QV NOILYWHO4N! ¥NOILIaQv
‘G3SIA3Y SNOILYNOIS3G LIN3INOLWOD | V
TVAO¥dd Y 31va NOI1d 180530 ‘WAS | DWG. REV.
SNOISIA3ZY N .




r'a

¥

’

T o

g

,2 ; .
L] (
— Y
e \\ <
— ) , A .
v b y\ .
SUB- ASSEM NRCI338A (EB 164
, : 2% - +—
; " v o i S e o .".u“.{.._\ et e ey R303 & AT %Rw4
| Lo sot— o | -
| o2 ko | .
¥ 150— am
~04 160 +— - ! R307
. T R
o ' .
4 1 |
“‘:", , s " , | o |
i o & 1 Q , ,
. N k‘:i ' L—n——-——- ———io--‘ ——-—.——‘;—‘—-_---, —l
1! = ‘ i il : M e
; \ ‘:‘ i 'I . ‘ :
J i ‘ .
5 . & :>_1 / ’ . “
4 ! { I . ¢
: g NI \
. 3 B B . N
. " \\ H k“\
\ '" f
- , : " . . L s ’ ¢ ;‘ ~ N ’
- "BAND PASS FILTER .l-—l , b
2 s i T - . } . 4 R ' : \ h E

ooy “t&lehbr(sﬁig




S e

e e e e e e e e .
e et : T T T S e Y
. .- R ' : T ek v .
- o . R ¥ an TG

3

: . | R T = DESCRIPTION
L s . : A REDRAWN -
A ’ g B ADDED: PIN NUMBERS TO FL 301

o . — R ———— REVISIONS

RO 2

1
I

) C [|'TUNABLE"ADDED TO TITLE BOX"
\

r———— ==
| .
\ S oy et i
le! | :
. § B :
g T ' E
- - | — .. I . i
L : | l .
i . l l i
| . . » r . : l N ’ | F‘—"':i
VRC1338A (EB164A) __ _ _ __ _ __ ___ | o _ | B
o —l ) | o 13 | )
- T ' ; ‘ |‘ {}_ . A 1 | ) J
N ’ | | o ]
dnz.osg | $R304 1 ' | AU PR L%
] o J
: S
» ; 3%
 R308 | C3202=F s | 1 -
' : ' b . ‘-:
| ——2 by )
: ) ' < : ‘?u‘ ."‘
R3I| | R3i2 R3|3§ = he | g N

, | |

l

|

Q303 Q304

je—e——

CR303 CR304

2

R32012 C320i

2 fz\v;{ o

e
Nl
At
I
|
1

e 2

{

\

_——~_—_—_--d

1

L Q DISCRIMINATOR TANK - -
e e e = CFL302. .. L TTrE

-

r - 3
: P \ } 5 . z ;
. . . f
s - ! -
N T . :
{ T - :
>, . . PRy
. / ! ya - . I
- 7‘\“&‘
{ e s P
ot -t
A
- <
{ ; .\‘
A" 7 «
3 - -
-’ )
X \ /
" . M
¢ R . 8 -~ : K - R L } . L /J ot
. N ' - . . o . )
N N Coe S ) e -
. . . . . | ; R

A

- o [Cunese CITTITR snm?’io ~SRAPTaNA AT NAME.\
. . [T _omEwsions Aaaﬁ“ﬁmcq 6P 5-7-6 5] | |
LT ] Dueaces on L 'E,‘ . " SCH EMATIC

S Fﬂlﬁﬂﬁﬂ! *M!Cllm m o 7 N L sial
SRR "“E?Wx {~ - Y e ZAN SOAG RN DlSCRlMlh{ATO

g ;»gmsa::‘;f'

/VORIHERN RADIO,Q 7
;/, VR ) mgonmnfno
YRR/ .

g




]
) A )
——— __ __SUB- ASSEMBLY NRCI338A (EBI64A
:._
o ‘ 1t T T
|
' R 30|:> .
} | R303 % $R304 -
| R305 i;
01 130 |
02 140 | (%
03 150 | &
04 160 : @305, R307 R308
05 170~ |
06 (80 O & —
O7 IQO—-—} I o
08 200 - | ] ]
09 210 | R310 | §R3ll R312
o
- £—1-0l0 220 l ]
| Ol 230 |
Olz 240 I Q30! 0302 Q3
I R 309
P30 | CR30I J CR302
| O
| A
| Q Q
I PR —— e e —_——
|
BAND PASS FILTER |3
2 4
FL 30l ne UNLESS OTHERWI
DIMENSIONS AR
TOLERANCES ON
FRACTIONS DECIM)
* Vea t .00
MATERIAL: ¢
‘ | : . PINISH: )
; - Pt ” - ,,,". :) - .
o - - ‘ i* ")»\ A:E - s
Gy 8 " PO SRR o I\ bogn Lo A




‘ ! .’r; ’ ‘*:-. Yo ’1" -
REVISIONS - =
SYM. DESCRIPTION DATE | APPROVAL
i
)
- o v T e e e e T —
. ! ]
‘‘‘‘‘‘ , TO P301 -7 b~ — | R
- TO P30l -6 |~ 3 |
TO P30l —5 | 28 .
TO P301.— 4 P 3 |
TO P30I — 3 | l
B TO P30I—2 I I
TO P30I — | | |
IRCI1338A (EBI164A) __ o | o '
1 e g |
| b g
¢ . g | g A |
l v [ e .
| | 3 |
R302 *__‘
o | | | |
~R3033 R304 : : )
1
 R306 | I ;
| | | |
| |
N ' ' |
R307 R30& Q306 | I |
| | C3202 S I
' : I l =
! | O —— I '?'-_‘
i l | '
> S I ]
>R3|| R3\2$ R313§ | | |
1 —e | | wt
| , T
Q303 Q304 | I
R3201% C320I

)2
R309 § {e—9¢- O
CR303 CR304

=

L

W

e
IR SR PP L Y

—— S— SE——— —— S C—— CEARE W SEee (e

DISCRIMINATOR TANK .
FL302 B =

________ e e

]
-
g

P VT
P8 DICIRY O SRR 17 23 Ho 1Y Sk B o W

UNLESS OTHERWISE SPECIF'ED ] DRAFTSMAN Poate NAME:
DIMENSIONS ARE IN INCHES \ —29-70}. -
TOLERANCES ON : DAL. 1° 29v 70

* Vga * 006 B v - TUNABLE .

_ . e | . =7 -;;‘f
SCHEMATIC | YOETHERN RANICEOMANYY. 1 |
el ~ INGORPORATED S

MATERIAL: ¢ | R ~ N, L. A
; " . - DISCRIMINATOR 7" | 43" 147 Wigst ‘2amp 7. M. 1
o 1 ENBINFER ’ - - RS S N AR
R ition . FIIER G

A ) 63y /5.8 S L e nmps Bt
FINISH: " p <—‘ e / }5[ 70 Q >, SA ‘74203_A-S IR S m‘m BEEL A e o o34 ) ]
. B - eilonmey ~T 1 < : L I BRP. . e B2
S o o vy NSRS o PRSI
e SRV N | . }ogme: NONE LSR- 1S OF 1 AT ;

oy " T 4
. L P s . s ) TR L Y X b 3
A S I I ey gy ; o WA e PR A




SUB- ASSEMBLY NRCI338A (EB 164 A)

————— - 222V ERL T o0sf 2 e Al
: -O- . 4 >
| ]
R 301
| .
> >
: R303% $R304
l R305 o
-0 130 I
02 140 | N\
O3 150 l - /‘J
04 160 | @305 R307 R308
05 17O ;
-06 180 O <@
07 ISO"—‘——% I o
08 200 i I
-09 20O | R310 §R3|I ‘ R3I2
F-O10 220 | <
012 2“Oﬁ | Q301 | Q302 Q30
) R309
i | CR 30l CR302 *
P30I |
l O
l O
|
| o) G
Lo S S o
BAND PASS FILTER _
4
FL 301 1 _ , i
UNLESS OTHERWIS

DIMENSIONS ARE
TOLERANCES ON
FRACTIONS DECIMAL
t VYga +.00%

MATERIAL:

FINISH:

-



REVISIONS

SYM. DESCRIFTION DATE | APPROVAL
A ADDED:PIN NUMEZERS TO FL 30! 7-15-66
o s s e e b
, 1|
| : |
| -
| - I
| |
[ I
, & |
NRCI338A (EBI164A) _ _ _ _ _ _ _ _ ___ | - !
R | |
: . - ; I A
[ ]
| [ I
. | I | |
R303$ §R304 : : |
— .
|
| |
| N :
[ I '
R307 R303 | | |
| | R3202 C3202 S |‘
| | |
| | ,
) | |
| | '
gasn R3|2§ R3I3§ l l |
-&- ' | I
12 >
w
32 Q303 0304 | I
R309 je * S | R320| c320| |
CR303 CR304 o l l Mo
O- | Bl |
I |
— ' | .
f | e 1 |54
Q 1 DISCRIMINATOR TANK
__________ N | FL302—-WB3
UNLESS OTHLRWISE SHECIF'ED DRAFTSMAN IDATE NAME:
DIME -7 .
Ymgs‘scnggso:nt IN INCNES G P | 5-7-65 SCHEMATIC NORTHERN RADIO COMPANY
FRACTIONS DECIMALS ANGLES - INCORPORATED
* Yga + 005 /G?"B
MATERIAL: - :"Vg - ¢ DISCRIMINATOR 143-147 WEST 228D ST N.Y. I
ENGINEER NEW YORK o
FINISH: SA 174203 A -WB3 DWG.
Ne. SA-|74 2-0103A-WB3

APPROVAL

SCALE: NONE SH | OF | size G

t



SUB- ASSEMBLY NRCI338A (EB164A)

| o T SRR SR EEE SE R
[} Fa\ —
! ] ~ ‘T ?
i | R30] r——]
| | | .
, | | R303$ %9304
v~ e b | o
' R305
-0l 130 I
, 02 140 | ﬁ
03 150 | 0305 2/
04 160 : R307 R308
05 170— |
06 180 — O *
07 190— 1 | l 0O
08 200- — |
£ 09 20 —t | R310 )| énsn R3I12
. £ —T1T0I0 220 I
' Oll 230 |
—Ol2 240 | Q30| 0302 Q30:
| R309
CR 30 CR302
P30] ,
| . _
| O
I o _
L_ Q 0

'\ BAND PASS FILTER {3-
14

. . N
FL 301 = UNLESS OTHERWIS

DIMENSIONS ARE
TOLERANCES ON
FRACTIONS = DECIMAL
* Vea b4 .005

MATERIAL:

FINISH:




— 3 . REVISIONS .
. | SYM. DESCRIPTION . DATE - | APPROVAL
| A__|PRAvING WAS C9-0304 1-1.-68 N
—— — — ———— —
|
| |
| |
' |
]
| I
| I
R |
B ' |
1338A (EB164A) o ___ | '
1 l |
. - ; l |
R302 ' i '
3 I | l
> > |
03 % §R304 ! ' }
R306 | | |
| s |
I \\L\I‘\v l
—; | l I
% Q306 I | |
D7~ §R308 | | R3202S C€3202 3 s |
| | I I
- | l 5 |
| | |
, | | |
I R3I2 R3I3 I | |
. . ; | ' | B
t——t | N | E
Q303" 0304 | | I |
R309 O R320! €320l M
CR303 CR304 | I |
-O-
| | |
O— |
I |
_ l |,
) ! — i1 z =z
& 1 DISCRIMINATOR TANK
——————— ——————— e e FL302
UNLESS OTHERWISE SPECIF'ED. DRAFTSMAN OATE NAME: NORTHERN RADIO COMPANY
DIMENSIONS AFE IN INCHES K . . :
TOLERANCES ON J. 8. |5 1468 SCHEMATIC INCORPORATED
e ea . “icoos | eEs C FIXED - FREQUENCY
MATERIAL: X ' - DISCRIMINATOR 143-147 WEST ' 22N0 ST. N.Y. 11
ENGINEER ' NEW YORK
FINISH: -1 +FOR SA '74203A‘|,“’2, ETC DWG. k
APPROVAL ' , . | | No. -] v -2-0402A
SCALE: 'NONE SH | OF | sizk G




= -

SUB-ASSEMBLY NRC 2015

NRC 1328 - . fEBx0O
T60I I
AC.IN. PN 5 ~ '
e I
| CR603 CR60I
AC.IN. 2
6 N
O 9
P 60l 3 ' -
| CR602 +c50|
AC.IN. 4 7 PN CR60 -
02 90 AC.IN. |
3 10 e | *_’csoz
04 11O ) O I * .
05 120
Os 130 l_ _________________
?7 140
SUB- ASSEMBLY NRC 2016
EB 30l
I
|
|
1
|
|
|
I
I
I
A
i 1
I
I 1
| §R603 R605 T602
| 3 a4
|
| R602 * ) 2
| MV 2602 c604 Q603 Ig .
Q60!
: CR605 =<C603 §R604 T
<
|
O @- &

UNLESS OTHERWISE S
DIMENSIONS ARE IN.
TOLERANCES ON
FRACTIONS DECIMALS
* Vea +.,005

MATERIAL?

FINISH:




S

REVISIONS

SYM. DESCRIPTION DATE APPROV!
SEMBLY NRC 2015
EB 300
I
CR60I I
_ ° |
CR602 I; I
== _C60! é |
REC!
|
— I
: tceoe
I — & o
Y NRC 2016
301
, I
I
R608 REIO |
I
r creo7l
|
I -
! >
2606 | &
I
I
|
605 T602
CR606 R606 p I
3 4 ‘” I
2 a I \' |
b VAR . Cc605 R607 Q605 L)
604 Q603 g I ReI3 | Z =
| 6 |
- |
I
— I
UNLESS OTHERW!SE SPECIF'ED DRAFTSMAN OATE NAME:
m?.tEuREAr:‘Ség:sd:ns IN INCHES HGS I3APR70 SCHEMATIC NORTHERN RADIO COMPANY
FRACTIONS DECIMALS  ANGLES CIECWER INCORPORATED
TR 7 e PRINTER DRIVER
. 143-147 T T. N.Y.
ENGINEER (POLAR HIGH LEVEL) 31 wﬁwzv%'::xs NY. 1
FINISH: DWG.
TAPPROVAL — SA 174210 No. SA 174-2-0i10
MY e :
' | SCALE: NONE SH: | OF | :C

‘|

Lo



9 - . eg '
El f . k . .
\ . . : y
CH | ' O~ ; ; e Y
INPUT 2 O— ‘ v*‘,‘“{;, K ,
. 't ‘ , & :‘ v
{ N y
‘. 20 |21 kl 12
K K R ) 13
| AGC - ' ' :
’ L Ly LIMITER S 191 pisCRIMINATOR | | s
8 AMPLIFIER ) ‘ ;o
| e ‘ : /S —
{ Ji-1 Je-| — JI? e Y3~ =
) s2
— AN~ ‘ . .
e e e S N —‘ \"\‘V —_— 4 - - wa‘-.‘
CH. I i ;
INPUT Ml 1
0-100 N
: M Ja
’H B , o D
; 1 o | ——-l’L |
SR | E, |
i 5 * \ C N J - DIVERSITY H
! | | S CONTROL
- 1 l R » ! "
" o < ' y vy
11 : \\~ | .
2 s L ) . . o \' N 3
L—“ T ! CH.2 . - / ! »
l ' IONPg(T) M2 (o o ! ;
3 e - -
-J ' N- ] .
B | o ~~J &
L ‘4 ~ - N
[ VAW . \‘ ' A
E (o] | - :
- | , — Ot~o—— P
T S i
. ‘ ° N |
% - F ) ‘
D ¢ S : 13 . s _
r AGC : : ' 14 , o iy
Sk L Lal  LimiTER 3 ~ DISCRIMINATOR | | | , - N
. 1 E AMPLIFIER |k Ky R 5 A — '
, \ _ : s ¥ .
' | s 20 2! Tu 12
” 1 _t 4 5 i '
| . | . S
| NSV
chz _| 30— | : S
INPUT | 4 O- - " LINE CORD ASSEMBLY . -
3 . NRC 1363 SRR
- - - ‘ P \ L
" . . o hN oo T
NG I ' = v
voe - \_';'
' \ A o .
L - —LINE"
4 ADAPTER PLUG . -« - ;
L N |
: i

Ry

P it caaly o1 Anautui A
P




A "i“"; - R B SO B ”’t' P A S M AR - W "‘""”'v"- TN
K [
L | ;
£y _ R 3 y _,
[ N R ¢ ! -
' i - B ! REVISIONS . ..~

DESCRIPTION . -~ LHRESPRAPPROVAL] ¢

A | S3 CIRCUIT REVISED, C3 ADDED. ., |7-3kev] 3k

1
_—— BN ; B__] WIRES REVERSED ON DC AMPL.J5-D&E [5-2-69] 5y [ime 1§
hd ol - . ‘ ;
- y . i
Lt f
1
4
CH.I {s'\; J7 ‘ :
— . ,
- §
_ , cH2  To- ;
. X g MONITOR ;
s . i ’ 4
0 - ' il 2] o] s i
o MONITOR a b ¢ d ‘ ' ;
e
AN 4 = ;“
1 OUTPUT g
(MIL LIAMPERES) :
100-0-100 ' !
e } i [ B
| b
| ~ |
OUTPUT ' j
Ja CURRENT 1 -
sS4 L B
J9 J5 " % | J6 . ) :
ERSITY H Hy) AUTO DC -0 PRINTER [ia OQUTPUT i J
NTROL THRESHOLD AMPLIFIER [N ‘ 5 DRIVER |s¢ -
| N —o 12| o] ¢ -
, SENSE a b c d -
) FAST 1. 4{
C3 RTAN J.
S3 =1 LN
N . _—OSLOW J8 . ) g 3 % SO
KEYING MA|NF » ’ . - ‘ ' ‘.wﬁ; {
EE— D.C. ' S R R
_ OPERATING POWER N o B BV
' TR POWER SUPPLY ol 1 2
: EEE SR A
! g b ¢ d o L ( : - =
. ‘ T ,ﬂ
) N L ’
; &
g t1E=1
9 - a
?i PRV e o |
.. Pl Fl ,
| | _ XFI $5 T8I L
1 | O o
: 1l

 SEMBLY

HHS5V.A.C. — F2

3

_ \—
:. _ LINE CORD |

- -

G .3

_STRAPPING TO [
~ JeyJ7, & J8 : SRR I

D OII'NS'
a o o 0
A
"
.
Bt

STRAPPING SHOWN FOR 1i5V. OPERATION. , -
_FOR OPERATION FROM 220V LINE,REMOVE | = "'
 STRARS 1,2, & 3,4 8-STRAP PINS 2.83. .. .00

R ilmnous DECIMALS ' . anoLes CHECKER

, : .008% ’ “
’%Amamu el Lo '2127 ]

A"

zé—*‘f

ENGINEER
L. SRR

: awmgvm.

| o 1N i ' ; Lo

. ) - ‘ S OTHERWISE spsbmm DRAFTSMAN ATE - ] NAME: _ : o

S X'——T:??Ensions ARE m\mcnes;’ ~1 w6 P \{ -26-65 B M NORTHERN wa p COMI
S | rtotemances on - : SC EMATlC ‘Az mcouoﬁuu »

REbUE/\JCY SHIFT
m‘vERsnT CONVERTER

I8




VERTICAL SIGNAL IN

SUB-ASSEMBLY NRC 1620

MARK SIGNAL IN

SPACE SIGNALIN

P 701
Ol 80—,
Q2 90
03 100 C702A=F C7028
-04 10— C
05 120 BATTERY COMMON R705
06 130—
o wo || 1 __ _ __
\ r——————— " ~—"~-~"~“"“-“"“-"“-"“—-—" - - - - 777 e
o © O O o
! O
. . ! T
I , -
[ K710 —=c703 QR7IZ = c704
| + +
: | R709 CR;?:% R711 +|
A.C.IN — I
[ c70l  R70I CR702 R702 R7
O I A NN . "_ AN "'. —AA
I A
: R703
- I ¥ CR?0! S
' R704
I
+
| “ °
L e e e e e e e e e e e e e e e

{ B%.HRE OVHERW:
DI#ENSIONS AR
TOLERANCES ON
FEACTIONS DECIMA
* Via ¥ .ot
MATERIAL:

FINISH:




REVISIONS

b - SESTORIPTILN e
A3 AU A SRR SRR -
A TERMS, 289 OF P70l WERE CONN,.TO 382 OF T7O0!I 10-12-67 -
RESPECTIVELY
ASSEMBLY NRC 1620
e — = = — =
] |
) I
—)
] o—
)
R731 |
§R723 §R725 R728 QR730 |
I
O
|
>
22R724 I
|
|
I
_______ _
“““““““““““ V7Ol
XV 701
6 , « 7
AN Vd
L, < o
N\ /7
] 5] 7718
3| -=s
7028 r 2l —
C v ) W
: & —AANN— - A o
R7 05 R7O7 > :
o e N U I D e e am | o — ——— - —i \\
|
o) 0 o) cf_--o o) o O '
|
|
R708 I g S
| la ®
¢ |
|
- R706 |
. —AAA—]
' \\
R703 | TWISTED PAIR
SUB-ASSEMBLY NRC 162I !
R704 |
+ !
——— (
e e e e e e e -
(NS ORI SRR ERED Y DRATTSWAN | BATE | NAMED o i
T TnIRERSICNS ARE (N INCRES g L D 8-30.67 HORTHERY FA0I0 COMPANY
e s h e SCHEMATIC 7%/ 1MCORPORATED
FEICTONS  DECIMALS  ANGLES SHEORER \jf"ﬁ‘ :
I V:a I.Coh - TN
o Y &-3/-67 N
MATERIAL: 1/{[ MONITOR 143147 WEST 22N0 ST. N.Y. 1)
EMGINEER NEW YORK
SA 174307A
FiNISH! DWG.
APPROVAL ’ Ne. SA-174-3-0107A°
I ’ ; ' OWG. ' .
¥ . I SCALE: NONE |SHEET | OF | SiZE :

AY

!
R S




