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Instruction Book

Dual Frequency Shift Tone Keyer Type 153 Model 2 -
l. GENERAL
Purpose:

The Northern Radio Type 153 Model 2 Dual Frequency Shift
Tone Keyer is used in multi-channel communication systems to provide the
transmitting terminals for teleprinters or telemetering operation over
microwave or metallic circuits. The intelligence pulses Frequency Shift
the audio tones which are then suitably amplified and controlled for
inclusion in the transmission facility.

Any number of channels may be provided and a wide selection of
keying speeds may be used, limited only by the pass band of the trans-
mission system. Usually for teleprinter or telegraph work, a channel
separation of 170 cps and a maximum keying speed of approximately 100
words per minute is provided, and the following specifications are con-
fined to units of this type. However, the unit designs are very flexible
and changing of plug in sub-assemblies permit use of almost any combina-
tion of channel frequencies and band widths (and associated keying speeds)
to suit special requirements.

General Description:

This dual channel Tone Keyer equipment provides two completely
separate F.S. telegraph transmitters on a standard 3-1/2" x 19" equipment
panel. Each Tone Keyer unit is self-contained including power supply and
will operate, by changing a plug-in network, on any of the standard tone
channels. The oscillator frequency of each unit is shifted + 42.5 cps
about the desired channel center frequency. This frequency shift is ac-
complished in such a manner that no appreciable frequency transient occurs
other than the smooth transition from one frequency to the other. Transient
conditions that create signal distortion are therefore eliminated in this
unit at the transmitting terminal.

This Keyer makes use of anew approach to the method of obtaining
the maximum stability consistent with the amount of shift adjus tment used.
The center frequency adjustment is accomplished by a high grade inductor and
capacitor. The shifts of frequency from center, are accomplished by means
of two networks in the oscillator feedback loop. The oscillator circuit is
electronically switched from one to the other of these networks. The fre-
quency Determining Network unit is provided with an output filter which
permits paralleling of the outputs of as many as 18 channels.

The Keyer is also equipped with one permanent and one detachable
frequency nameplate. The detachable nameplate is to be used on the Keyer
front panel to display the channel frequency of the particular keyer.
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General Description: (cont'd)

To further ease visual identification, all plug-in networks are coded in
Standard RMA Color Code, which can be seen from the rear of the Keyer when
the plug-in network is placed in operating condition.

The signal input terminals to the Keyer are made "floating",
that is, they are not grounded to the frame. This allows the operation
of the unit from a variety of keying circuits, having positive or negative
batteries with either side grounded or ungrounded.

Principle of Operation:

Referring to Block Diagram No.B-153-1-25, the keying input
signal is applied to the Keying Amplifier, which causes the Keying Stage,
V2, to assume a conducting or non-conducting condition. This "flip-flop"
output is applied to the Electronic Switch, the output of which alternately
selects the output from either the leading or lagging phase shifting network.

The output of the Electronic Switch is applied to the Oscillator
Amplifier, which feeds the IC Network. The output of the IC network is
applied to a cathode follower which in turn feeds the phase shifting net-
works thus completing the oscillating circuit. The output of the unit is
obtained from the output amplifier through the filter.

If the keying input is such that the Electronic Switch has
selected the leading phase Shift Network, the frequency of the LC network
will be shifted to a higher value such as to cancel this phase shift.
Conversely, if the keying input is such that the Electronic Switch selects
the lagging phase shift network, the frequency of the IC Network, will be
shifted to a lower value. The separation between these two frequencies is
determined by adjustments provided in the Fregquency Determining plug-in
network unit.

The F.S. Tone from the oscillator amplifier, is applied to the
output amplifier stage, and through the output filter to a 600 ohm un-
balanced 1line.

Technical Data:

Keying Inputs 1. Relay contacts.
2. DC current pulses, positive or nega-
tive, neutral or polar.
3. DC voltage pulses, positive or nega-
tive, neutral or polar.
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Technical Data: (cont'd)

LIST OF STANDARD CHANNEL FREQUENCIES
for

DUAL FREQUENCY SHIFT KEYER

(Other center frequencies, shift & channel
speeds available for special application)

Center Frequency Space Mark Max. Channel | Frequency
Frequency Shift Frequency Frequency Speed Det. Plug-In
cps cps cps cps Dot-Cycles Network Type
425 t 42.5 382.5 467.5 45 15372
595 + 42.5 552.5 637.5 45 15373
765 t 42.5 722.5 807.5 45 15374
935 t 42.5 892.5 977.5 45 15375
1105 + 42.5 1062.5 1147.5 45 15376
1275 t 42.5 1232.5 1317.5 45 15327
1445 t 42.5 1402.5 1387.5 45 15378
1615 + 42.5 1572.5 1657.5 45 15379
1785 t 42.5 1742.5 1827.5 45 153Z10
1955 + 42.5 1912.5 1997.5 45 153711
2125 t 42.5 2082.5 2167.5 45 153712
2295 + 42.5 2252.5 2337.5 45 153713
2465 t 42.5 2422.5 2507.5 45 1537214
2635 t 42.5 2592.5 2677.5 45 153715
2805 t 42.5 2762.5 2847.5 45 153716
2975 + 42.5 2932.5 3017.5 45 153717
3145 t 42.5 3102.5 3187.5 45 153718
3315 t 42.5 3272.5 3357.5 45 153719
1615 + 120 1495 1735 125 153751
2295 + 120 2175 2415 125 153752
2975 + 120 2855 3095 125 153753
3655 t 120 3535 3775 125 153768
425 + 60 365 485 60 153758
765 + 60 705 825 60 153759
1105 t 60 1045 1165 60 153Z60
1445 + 60 1385 1505 60 1537261
1785 t 60 1725 1845 60 1537262
2125 t 60 2065 2185 60 153Z63
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2. DESCRIPTION OF OPERATION
Reference: Schematic Dwg. C-153-2-01

A good generator of freguency shift signals must satisfy two
fundamental requirements. First, it must transmit the Mark and Space
frequencies with a high degree of frequency stability. Secondly, it must
rapidly shift from one frequency to the other, generating only the side bands
required for a smooth frequency shift, and avoid the generation of super-
fluous "Switching transients".

To satisfy the first of the above requirements, a multi-stage
oscillator design is used together with an inductance-capacity network
for determining the normal operating frequency. The considerable gain
reserve, which is inherent in such a circuit, allows a large degree of
freedom in the design of each individual stage. FEach stage is made to
function at its optimum operating point and impedance matching require-
ments do not impose any compnromise on the overall design.

In thus utilizing relatively simple circuitry, it is possible
to make the oscillator frequency 1largely independent of vacuum tube
characteristics, hence the frequency stability is made to depend primarily
on the elements of the oscillator circuit.

The second requirement, that of rapid and transient free frequency
shift, is readily met by using a leading or a lagging RC phase shifting net-
work in the oscillator feed-back loop. The leading or lagging network is
selected by means of an electronic switch. To sustain oscillation, the
phase shift around the oscillator loop has to be Zero. The oscillator circuit
has, therefore, to shift to a new operating frequency and will oscillate
at a frequency at which the 1-C circuit will provide a phase shift cancel-
ling the phase shift introduced by the R-C Network.

Since the switch-over is quasi-instantaneous, the very short
transient that is introduced into the oscillator loop is eliminated by the
L-C circuit. The introduction of a R-C phase shifting network does not
impair the stability of the oscillator. The change in phase of such net-
works with frequency is very slow compared to that of the L-C circuit in
the vicinity of its natural resonant frequency. Since the Mark and Space
frequencies are close to the center frequency, the stability of the oscilla-
tor will be primarily dependent upon the L-C circuit.

It may further be mentioned that since Mark and Svace frequencies
are equidistant with respect to center frequency and the amplitude-frequency
characteristic of an I,-C circuit is for small departures essentially sym-
metrical about the center frequency axis, the circuit will oscillate with
equal amplitude at Mark and Space frequencies.
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By proper determination of the tank circuit Q for the intended
speed, amount of shift and center frequency, amplitude modulation during
the shift from one frequency to the other is avoided.

This Tone Keyer will therefore operate as a tone frequency
shift generator, introducing but negligible amount of signal distortion and
greatly reducing the requirements to be imposed upon the transmission
medium.

The Dual Frequency Shift Tone Keyer Type 153 Model 2 consists of
two identical but fully independent keyers. Each keyer subdivides logically
into four sections:

Input Keying Stages
Oscillator Circuit
OQutput Circuit
Power Supply

1. Input Keying Stages. VI and V2:

The purpose of these stages is to convert the signal supplied
to the Keyer into voltages suitable to modulate the fregquency of the
oscillator.

Stage V2 is a conventional "flip-flop" type circuit, with the
exception that the grid return to B- of the left-hand section is thru a
parallel connected double triode, V1.

Assuming switch S2 in position "S" (Space), V1 is cut off by
cathode bleeder bias R6 and R7/R8. Since the left-hand section of "flip-
flop" V2 has now only a return path to B+, thru R11 and R10, it will con-
duct; thus cutting off the right hand section of V2.

Placing switch S2 into position "M" (Mark) will return the grid
of V1 thru a high resistance to B+, thus overriding the cathode bias, and
V1 now conducts. This in turn provides a low potential on the left-hand
grid of V2, cutting this section off, and by virtue of "flip-flop" action
forcing its partner into conduction.

When the Switch S2 is in "L" (Line) position the grids of V1 are
connected to the signal input terminals of Board El, and are returned to
B- thru series resistances R4, R1, R2, and R3. The input signal can now
control the keying circuit.

When Voltage Keying is desired, the signal is connected to
Terminal #1 and #2 and is polarized such that Terminal #1 is made positive.
The signal voltage is now appearing across R1. If the signal is zero (or
negative) V1 will remain cut off. If the signal is positive it will override

-6 -



Instruction Book Description of Operation
Dual Frequency Shift Tone Keyer Type 153 Model 2

1. Input Keying Stages. V| and V2: (cont'd)

the cathode bias of V1 and make V1 conduct, and flip V2.

For Current Keying. Connections are made to terminals 2 and 3,
polarizing the connection so as to make #2 positive. The signal voltage
will now be developed across the series resistances R2 and R3 (220 ohms
total resistance, which is equal to a teleprinter type load), and will
key V1 and V2 much the same way as above. The Input Current monitor J2
is across R3, which is a 100 ohm, 1% resistor. Thus a voltmeter plugged
into J2 will permit to accurately measure the Input Keying Current, the
calibration being 10 ma equals 1 volt. Of course, J2 can also be used
for monitoring of the input wave form by means of a CRO.

CAUTION: Do not plug a teleprinter or other device having
less than 1500 ohms internal resistance into J2.

When Contact Keying (or hand keying) is desired, connections
are made to terminal #1 and #4. When the Key is open, V1 will be cut-off
by its cathode bias. When the Key is closed, the grid of V1 will be
shorted to its cathode and V1 will conduct and "flip" V2.

2. The Oscillator Circuit:

The oscillator is a multi-stage circuit containing two regenera-
tive feed-back loops. Either one or the other of these feed-back loops
is selected by the Electronic Switch, V3.

The double triode V3 has its two grids respectively connected
to the two feed-back networks, while the two plates have a common resistor
R18.

The two cathodes of V3 are directly coupled to the corresponding
cathodes of V2. Thus, whichever section of V2 is conducting, it will
develop sufficient cathode bias thru R17 to cut the corresponding section
of V3 off.

R17 is a balancing potentiometer. In correct adjustment, itwill
equalize the keying voltages applied to the cathode of V3, and thus the
keying voltage will not appear in the common plate circuit of V3.

V3 is therefore an electronic single-pole double-throw switch,
which is "thrown" by V2 alternately into one or the other position, allow-
ing one section of V3 to operate as a Class A amplifier while the other
is kept at cut-off.
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2. The Oscillator Circuit: (cont'd)

The output of V3 is coupled to the oscillator amplifier,
which is the left section of V4.

The plate circuit of this stage contains an isolating re-
sistance R28 in series with a parallel tuned circuit consisting of L1,
€3 and R5, which is located in the plug-in frequency determining network.

L1/C3 is tuned to center frequency: R5 is a shunting resistor
which is used only on the lower frequency channels and serves to reduce
the Q of the tank circuit.

The output of the tank circuit is applied to the right-hand
section of V4, which operates as a split-phase amplifier.

The cathode load of this stage consists of the parallel combina-
tion of R3 and R4, which are located in the frequency determining network,
R3 and R4 in turn feed two RC phase shifting networks, respectively R1, C1,
and R2, C2. The output of the R1, C1 phase shifting network is taken
across C1 and this produces a lagging shift in phase, while the output
across R2 is leading the voltage applied to the network.

These two phase shifted voltages are in turn applied respectively
to the two grids of the Keyed Amplifier V3, which thus completes the
oscillator feed-back loop. As one or the other section of V3 is made to
operate as an amplifier, one or the other of the two RC phase shifting
feed-back loops will be selected.

It will be recalled that one condition for oscillation is a zero
phase shift around the loop circuit. Since a phase shift is introduced by
the RC phase shifting network, the circuit will oscillate at a frequency
such that the 1€ tuned circuit will provide for a phase shift cancelling
that of the RC network. Thus as V3 is "switched" from a leading RC Network
to a lagging RC network, the oscillator will smoothly change over from a
higher to a lower frequency. L1 is adjusted to resonate with C3 at center
frequency. R1 and R2 then independently adjusted to give the correct
SPACE and MARK frequencies. Since MARK and SPACE frequencies are equi-
distant with respect to center frequency, equal amplitudes of oscillation
will result at both frequencies. Potentiometers R3 and R4 in the plug- in
network serve to control and equalize the loop gains of the oscillator.

3. Qutput Circuits:

The plate of the right-hand section of V4 feeds the Output
Amplifier, V5, through an output amplitude control potentiometer R34 .



Instruction Book Description of Operation
Dual Frequency Shift Tone Keyer Type 153 Model 2

3. Output Circuits: (cont'd)

The output of V5 is transformer-coupled to the channel-filter BP1 which
is located in the plug-in sub-assembly.

An output level metering circuit, as well as a phone jack J3 are
paralleled across the input of the channel filter for phone or CRO moni-
toring.

The metering circuit consists of a meter M1 calibrated in
volume units and a 10VUmeter attenuator consisting of resistors R100, R101
and R102.

A 10VU higher tone level than is indicated by the meter is
thereby applied to the input of the filter equalizing attenuator in series
with the filter. The filter insertion loss, added to the loss introduced
by the equalizing attenuator, is adjusted to 10VU. The meter reading is
therefore approximately equal to the output channel level of the unit.

While this Keyer may be used over the whole range of the meter,
operation is recommended up to 0 VU since above this value there is a
very slight effect on the frequency of the oscillator circuit.

The output impedance characteristic of the channel filter is
such that it allows parallel operation of a maximum of 18 such filters
on one outgoing 600 ohm line.

4. Power Supply:

The Power Supply is a conventional full wave circuit. It is
to be noted that it has no connection to the chassis, making the Keyer
unit "floating" with respect to ground.

It is to be understood that capacity effects to ground in an
entirely floating system may impair the frequency stability of the os-
cillator, thus if the keying source does not have a definite impedance
to ground it is necessary to ground the B- bus of the Keyer (terminal 3
E1).



Instruction Book
Dual Frequency Shift Tone Keyer Type 153 Model 2

3. . DESCRIPTION OF CONTROLS
Following front panel controls are provided on each of the two
Keyer units:

Mark - Space - Line Switch

This is a test switch. Only in LINE position does the signal
control the Keyer.

In SPACE position the Keyer will emit the Space Freguency (Lower
Frequency) .

In MARK position the Keyer will emit the Mark Frequency (Higher
Frequency) .

Qutput Control

This control permits the control of the output level of the
Keyer.

4. MECHANICAL INSTALLATION

The Tone Keyer may be installed in any convenient location
so that access is provided to the rear of the equipment for periodic
maintenance checks.

Installation of Frequency Determining Plug-In Network, Type 153Z MOD. 2:
Select the correct Plug-In Network Type 153Z Mod. 2 for the

desired channel frequency.

Remove the small frequency nameplate located on the unit and
attach it to the front panel of the Keyer.

Connect Jack J4 of Keyer unit to Plug P4 of Type 153Z Mod. 2
Plug~In Network.
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5. ELECTRICAL INSTALLATION

Before connecting the equipment to the power source, check the
voltage of the primary power. Units are wired at the factory for 110 volt,
50/60 cycle operation, unless otherwise specified. Further, check that the
input keying connections and output load connections meet the equipment
specifications.

The keying lines to the equipment should be twisted pairs. Only
one type of keying line should be connected to the equipment at any time
to prevent one keying signal from interfering with another. If it is necessary
to alternate frequently between various types of keying, it is usually best
to bring out all the keying connections to a patch panel, so that quick
changes in keying connections can be made. The tone lines should be shielded.
The shield should be grounded and connected to terminal #6 of El.

FOR CURRENT KEYING:

Terminals #2 and #3 on Board E1 are current keying inputs.
A) Grounded Battery Source

If the negative side of the battery is grounded, connect the
ground wire to #3 on Board E1, while the other wire is connected
to terminal #2.

If the positive side of the battery is grounded, strap terminals
#3 and #4 of E1 and connect the grourid lead to terminal #3. The
"live" wire is to be connected to terminal #2.

b) Floating Battery:

If a "floating" keying source is used, connect the negative
wire to terminal #3 and the positive wire to terminal #2.

Further strap terminals #3 and #6 (ground) on E1.

- 11 =
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FOR CURRENT KEYING: (cont'd)

¢) Loop Operation:

If the keying line has a definite impedance to ground but is at
some D.C. potential with respect to ground, connect the positive
wire to terminal #2 and the negative wire to terminal #3 of E1.

FOR VOLTAGE KEYING:

a) Grounded Battery Source:

If the negative side of the battery is grounded, connect the
ground wire to terminal #2, while the other wire connects to

(934503

terminal #1 on E1l.

If the positive side of the batteryis grounded, strap terminals
#3 and #4 on E1, connect the ground lead to terminal #2 and the
other wire to terminal #1 on El.

b) Floating Battery:

If a "Floating" keying source is used, connect the negative

wire to terminal #2, the positive wire to #1 and strap terminals
#3 and #6 on El.

FOR CONTACT KEYING:

Connect contact leads to terminals #1 and #4 and strap terminals
#3 and #6 on El.

Check of Operating Frequencies:

After the above installation steps have been completed, a
frequency check should be made. Allow the equipment to warm up for at
least 3 hours and follow the instructions as covered in the chapter on
"MAINTENANCE" (Frequency Calibration Check) .

- 12 -
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6. OPERATING INSTRUCTIONS

A. Current Keying:

Adjust current source to deliver no less than 40 ma into the
Keyer. The current can be measured on the INPUT CURRENT MONITOR jack
located on the front panel of the Keyer. Use a 10V. full-scale DC Volt-
meter; the calibration is 1 V. for 10 ma, supplied to the Keyer.

B. Voltage Keying:

Adjust voltage source to deliver no less than 10 volts to
the Keyer.

C. Contact Keying:

Make sure that the Key or relay is properly adjusted, and has
no spark suppressor or other circuitry connected to its contacts. No
power is required to contact-key the unit.

D. Operation Check:

Place Mark-Space-Line switch into either "Mark" or "Space" posi-
tion and adjust output level to desired value. Plug earphones or CRO into
Output Monitor jack and throw Mark-Space-Line switch into LINE position and
observe keying.

7. MAINTENANCE

To obtain long and trouble-free operation from the Dual Frequency
Shift Tone Keyer, it is recommended that a few routine checks be performed
at reasonable intervals.

- 13 -
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Check all tubes periodically for emission and mutual conductance.
When any tube shows a mutual conductance or emission less than the minimum
acceptable for its type, it should be replaced.

The output tone frequencies should be compared to a standard
approximately once a month, and deviations rectified.

Similarly, the keyed amplifier balance should be checked monthly.
These tests can be easily performed in the following manner:

Keyed Amplifier Balance:

Connect a keying source to the Keyer unit.
Remove tube V4.

Place Mark-Space-Line Switch into LINE position. With CRO ob-
serve the wave form at J5 with respect to B-. If balance is correct, the
keying wave form should not appear on the CRO. If balance has altered, the
keying wave form will be seen on the CRO. Adjust R17 (located in the rear
of the Keyer chassis) until the keying is cancelled.

Frequency Calibration Check and Minor Adjustments:

let the unit warm up for at least 3 hours. Using a suitable
frequency standard for reference, check MARK (higher) and SPACE (lower)
frequencies respectively. If it is found that some small drift has occurred
(5 cps) readjust.

Set the MARK-SPACE-LINE switch on SPACE and slightly adjust
L1 on the Frequency Determining Network, till the exact SPACE frequency
is obtained. This can be done without removing the unit out of the rack,
using a #8 Allen wrench for the adjustment of L1.

Setting the M-S-L switch to MARK now measure the MARK frequency.

It will usually be found to be within 1 cps of the correct value,
and is the only frequency adjustment required.

Should the MARK freguency be found to deviate by more than
2 cps from its correct value, after L1 has beenadjusted to give the correct
space figure, it is necessary to recalibrate the network, in accordance
with the manner indicated in the next Paragraph.

- 14 -
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Recalibration of the 153Z Mod. 2 Network:

The stability of the oscillatoris such that the above mentioned
small adjustment is all that should be normally required. If accidentally
a network goes out of adjustment, a recalibration against a frequency
standard is required. Proceed as follows:

If the unit has not been in operation, let it warm up for at
least 3 hours before proceeding with the calibration. If the
unit has been in operation, only about 1/2 hour warm up is
required.

Turn R3 and R4 clockwise about 240°.

Turn R1 clockwise, completely.

Place Mark-Space-Line switch to SPACE.

Adjust L1 until center frequency is obtained at the output
of the Keyer.

Back-up R1 until the Keyer oscillates at SPACE frequency.
Place Mark-Space-Line switch to MARK.

Adjust R2 until MARK frequency is obtained at the output of
the Keyer.

Turn R4 slowly counterclockwise and observe the front panel
meter reading. Locate the position of R4 where the front panel meter
indicates a maximum. This is the correct high frequency gain adjustment.

Check back the Mark frequency. A small readjustment of R2 may
be required.

Place the Mark-Space-Line switch to SPACE and adjust the low
frequency gain potentiometer R3 in the same manner as described for BR4.
Check back on the Space frequency and readjust R1 if required.

If following the foregoing procedure does not result in equal
Mark and Space frequency amplitudes (this may happen whenever the shift is
wide relative to center frequency) the following additional steps should be
undertaken:

Readjust L1 such that the frequency is lowered approximately 10
cycles in case of smaller amplitude space frequency or raised 10 cycles in

- 15 -
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Recalibration of the 153Z Mod. 2 Network: (Cont'd)
case of larger amplitude space frequency. Readjust R1 & R2 for correct Mark
and Space frequency. Repeat as' often as necessary to reach equality of

amplitude with 2 db.

NOTE: Read amplitudes at the output Monitor jack (J3) located on the front
panel.

Equalizing Attenuator Adjustment:

Connect a calibrated volume level indicator (terminating input)
to terminals #5 and #6 of the Keyer Output Terminal Board. Adjust the front
panel output potentiometer until O VU reading is obtained on the front panel
VU meter.

The volume level indicator may have a reading higher or lower
than 0 VU.

Turn potentiometer R107 (located on Plug - in network) until
equal reading on front panel meter M1 and on volume level indicator is

obtained.

Check for correspondence of readings at zero VU.

- 16 -
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9-
Sym-
bol
c2
C3
c4

CSA

C5B

C6
C7
]
C9
C10

C11

Cci2

E1

F1

F 2

I1

ELECTRICAL PARTS LIST

Function

Input coupling capacitor
for V3

Input coupling capacitor
for V3

Output coupling cap.
for V3

Rectifier filter cap.

Same as C5A

Output coupling cap.
for V4

Input coupling cap.
for V4

Plate output coupling
capacitor for V4

Rectifier filter cap.

Rectifier filter cap.
Filter capacitor across
V3 cathode resistor R17
Same as C11

Input and output
terminal strip and

solder lugs

Main power fuse

e e

Primary power indicator
lamp

Description
-20% /194}%
0.05 mfd 400 V. paper
tubular

-202, 7 327

.05 mfd 400 V. paper
tubular capacitor
*—Cgléyj@ f-f&9:§o
.05 mfd 400 V. paper
tubular capacitor

- A7 Do # 30 e
0.1 mfd 200 V. DC
metallized tubular

Same as C5A
~209¢ - 3020
0.05 mfd 400 V. paper
tubular capacitor
——éi{}%a 7“&56{;%
.05 mfd 400 V. paper
tubular capacitor
";24;29 7‘3da3%
.05 mfd 400 V. paper
tubular capacitor

4 mfd 600 V. paper
capacitor

4 mfd 600 V. paper cap.

50 mfd 50 V. bathtub
electrolytic capacitor
(side terminals)

Same as C11

6 terminal, screw type,
terminal strip and solder
lugs

1 amp. glass cartridge
fuse 250 V. type 3AG

Mgty o ot HF /:/
Miniature bayonet base
incandescent lamp, 6-8
volt, .15 amp.

-1 -

Type 153 Model 2

Mfr.

ASC

ASC

ASC

ASC

ASC

CDC

CDC

ASC

GEC

Part No.

ML-4-05

ML-4-05

MI~4-05

ML-2-1

MIL-4-05

MI~4-05

ML~4-05

T-6040

T-6040

ED 50-50

6-140-3/4W.
Y Solder 1lug

312001

47



Instruction Book

Dual Frequency Shift Tone Keyer

Sym-
bol
12

J1

J2
J3

J4

J5

L1

M1

P1

R1

R2

R4

RS

R6

R7

R8

WV NPs g

Function

Blown fuse indicator
Main power input conn.

Input jack
Output jack

Socket for 1537

Test Jack

Power supply filter
choke

Output meter

V1 grid resistor
Keying load resistor
Keying load resistor
V1 grid isolating res.
V1 plate load res.

V1 cathode resistor
V1 bias dividing res.

Same as R7

!

Electrical Parts List
Type 153 Model 2

Description

Miniature Bayonet base
neon lamp

2 contact male chassis
connector

3 circuit microphone jack
3 circuit microphone jack

8 connector female Jones
socket

Pin Jack

7 henries 110 ma DC 160
ohms resistance
(hermetically sealed)

A.C. rectifier type VU
meter 2-1/2" square case -
type 30 A scale

2-contaet:--female—eable-pconn.

100K ohms * 104 1/2 watt
composition resistor

120 ohms * 10% 1 watt
comp. res.

100 ohms * 1% 1 watt
comp. ) res.

100K ohms * 10% 1/2 watt
comp. res.

220K ohms * 10% 1/2 watt
comp. res.

1.8K ohms * 10%
comp. res.

1/2 watt

100K ohms * 107
comp. res.

1 watt

100K ohms + 107 1 watt

comp. res.

:7\xé;¥$(;)&9‘35>/§14unfc,ahﬁéf<&

-2 -

Mfr.

GEC

MAL

MAL

HBJ

CAN

NRC

MHR
Ve

CCC

AIB

Part No.
NE-51

P-202-B
SCA-2B

SCA-2B

S308CCT

45E-3

108-H

29
506
SSIGW=ELT
EB1041

GB 1211
VI8~
= —
EB1041

EB 2241
EB 1821

GB 1041

GB 1041

&ﬁité Z)



Instruction Book
Dual Frequench Shift Tone Keyer

Sym-

bol Function

R9 V2 plate load

R10 V2 plate load

R11 V2 coupling resistor
R12 V2 coupling resistor
R13 V2 grid resistor

R15 Voltage divider res.
R16 Voltage divider res.
R17 V3 cathode resistor
R18 V3 common plate load
R19 V3 grid resistor

R20 V3 grid resistor

R21 V4 grid isolating res.
R22 V4 plate load

R23 V4 plate load

R24 V4 isolating res.

Description

47K ohms * 10% watt

comp. res.

1/2

47K ohms * 10% watt

comp. res.

1/2

47K ohms t 10% watt

comp. res.

1/2

47K ohms * 104 1/2 watt

comp. res.

47K ohms * 10%
comp. res.

1/2 watt

10K ohms * 10% 10 watt

wirewound res.

1.2K ohms * 10% 5 watt
wirewound res.

{ ohms + 107 2 watt

AU0 &

5) a
linear potentiometer

47K ohms 104 1/2 watt
comp. res.

0.27 megohm +
comp. res.

10% 1/2 watt

0.27 megohm *
comp. res.

10% 1/2 watt

220K ohms *
comp. res.

10% 1/2 watt

4700 ohms *
comp. res.

107 1/2 watt

220K ohms *
comp. res.

10% 1/2 watt

470K ohms *
comp. res.

10% 1/2 watt

Electrical Parts List
Type 153 Model 2

Mfr. Part No.
ALB EB 4731
ALB EB 4731
ALB EB 4731
ALB EB 4731
AIB EB 4731
WLE 10F

WLE 5F1200
AIB JU 5022
ALB EB 4731
ALB EB 2741
AlB EB 2741
AlB EB 2241
ALB EB 4721
A1B EB 2241
AlB EB 4741



Instruction Book
Dual Frequency Shift Tone Keyer

Sym-
bol

R26

R28

R29

R30

R34

R100

R101

R102

R106

S1

S2

Function

V4 cathode resistor

V4 grid resistor

Coupling resistor for V4
V5 cathode resistor
Power supply filter
resistor

Neon lamp series
resistor

V5 grid isolating
resistor

V4 grid resistor

Output control

Attenuator series
resistor

Attenuator shunt

Attenuator series
resistor
Indicator Lamp resistor

Primary power switch

Key-Line switch

Electrical Parts List
Type 153 Model 2

Description

2,.7K ohms * 10% 1/2 watt
comp. res.

1 megohm * 10% 1/2 watt
comp. res.

100K ohms t 10% 1/2 watt
comp. res.

390 ohms + 10% 1/2 watt
Comp. res.

6000 ohms * 10% 5 watt
wire-wound resistor

100K ohms t 10% 1/2 watt
comp. res.

220K ohms * 104 1/2 watt
comp. res.

1 megohm * 10% 1/2 watt
comp. res.

1 megohm * 20% 2 watt
potentiometer.

4.7K ohms t 5% 1/2 watt
comp. res.

5.1K ohms t 5% 1/2 watt
comp. res.

1.2K ohms t 5% 1/2 watt
comp. res.

12 ohms + 10% 2 watt
comp. res.

DPST toggle, 6/3 amp.
110/220 volts

2 circuit, 3 position,

non-shorting rotary switch,

3/8" shaft

Mfr.

AlB

ALIB

ALB

Epe

MAL

Part No.
EB 2721

EB 1051

EB 1041
EB 3911
5F6000

EB 1041

EB 1051
JU 1052
EB 4725
EB 5125

EB 1225

HB 1201

27

3223J



Instruction Book
Dual Frequency Shift Tone Keyer

Sym-

bol Function

T1 Power transformer

T2 Interstage transformer

Vi Input Amplifier

v2 Keying Amplifier

V3 Keyer tube

V4 Oscillator & Amplifier

V5 Output Amplifier

V6 Rectifier tube

X1 Input amplifier socket

X2 Keying amplifier socket

X3 Keying tube socket

X4 Oscillator and amplifier
socket

X5 Qutput amplifier socket

X6 Rectifier socket

X8 Socket for F1

X9 Primary power indicator

lamp socket

Electrical Parts List
Type 153 Model 2

Description Mfr.

Primary: 110/220 V. 50/60 cps
Sec. #1: 295-0-295 V.@ 90 ma
Sec. #2: 6.3 V. @ 2 amp.

(Hermetically sealed). NRC

Ouncer type plate to line
transformer, 15K ohms to
600 ohms (hermetically
sealed, in RC-0 can, stud
mounting)

Standard
Standard
Standard
Standard
Standard
Standard

9 pin, mica-filled bakelite

miniature tube socket EBY

Same as X1

Same as X1

Same as X1

7 pin, mica-~filled bakelite
miniature tube socket EBY
Same as X5

Panel mounting, finger type
knob fuse holder (for 3AG
Littlefuse)

Pilot lamp assembly -
miniature bayonet base,
frosted white jewel, with

removable red disc. DLA

Part No.

192H

0-9
12AU7A
12AU74
12AX7
12AU74
6C4

6X4

9714-21

9735-11

342001

67B161



Instruction Book Electrical Parts List

Dual Frequency Shift Tone Keyer Type 153 Model 2
Sym-
bol Function Description Mfr, Part No.
X10 Blown fuse indicator Pilot lamp assembly -
socket miniature bayonet base,
frosted white jewel, with
removable red disc. DLA 67B161

153Z Frequency Determining

Network Plug-in type network NRC 1537 Mod 2
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Instruction Book

Dual Frequency Shift Tone Keyer

Symbol

Description

TYPE 153Z2 MOD 2

BP1
C1
Cc2
c3
L1
P4
R1
R2
R3
R4
R5

R107

'
=Y
2
0

TYPE 15323

BP1
c1

c2
Cc3
L1
P4
R1

R3
R4
R5
R107

R108

Mfr

Electrical Parts List (Network)

Type 153 Model 2

. Part No.

Mark Frequency 467.5 cps
Carrier Frequency 425 t 42.5 cps Space Frequency 382.5 cps

425 cps band pass filter

.01 mfd t 5% 300 volt silver mica capacitor
Same as C1

.15 mfd + 20% 400 volt tubular

.54 henry + 90% -50% variable inductor

8 pin, male Jones plug

100K ohms + 10% 2 watt potentiometer

250K ohms t+ 10% 2 watt potentiometer

5K ohms t+ 10% 2 watt potentiometer

Same as R3

33K ohms + 10% 1/2 watt composition
resistor

2.5K ohms t 20% .33 watt composition
potentiometer

1 K ohms ¢ 5% 1/2 watt. comp. res.

NRC
SAN

CDC
UTC
HBJ
ALB
AlB
ALB

194
CR 06110

TWC 4P15EG-4P
VIC-10
P308AB
JU1041
JU2541
JU5021

333/
EB ag#i

GU
EB 1025

Mark Frequency 637.5 cps
Carrier Frequency 595 t+ 42.5 cps Space Frequency 552.5 cps

595 cps band pass filter

0.005 mfd + 5% 500 volt silver mica
capacitor

Same as C1

.1 mfd ¢+ 20% 400 volt tubular cap.

.54 henry t+ 90% -50% variable inductor
8 pin male Jones plug

Same as for Type 153Z2

Same as for Type 15372

Same as for Type 153Z2

Same as for Type 15372

47K ohms t 10% 1/2 watt comp. res.
2.5K ohms + 20% .33 watt composition

potentiometer
1 K ohms ¢ 5% 1/2 watt comp. res.

NRC

SAN

CDC
UTC
HBJ

ALB

AlB

195

CR 1250

TWC 4P1EG-4P
VIC-10
P308AB

EB 4731

GU
EB 1025



Instruction Book Electrical Parts List (Metwork)
Dual Frequency Shift Tone Keyer Type 153 Model 2

Symbol Description Mfr. Part No.

TYPE 153Z4 MOD. 2

Mark Frequency 807.5 cps

Carrier Frequency 765 t 42.5 cps Space Frequency 722.5 cps
BP1 765 cps band pass filter NRC 196
c1 0.005 mfd + 5% 500 volt silver mica
capacitor SAN CR1250
c2 Same as C1
C3 .1 mfd + 20% 400 volt tubular cap. CDC TWC 4P1EG-4P
L1 .54 henry t+ 90% -50% variable inductor UTC VIC-10
P4 8 pin male Jones plug HBJ P308AB
R1 Same as for Type 15372
R2 Same as for Type 153Z2
R3 Same as for Type 15372
R4 Same as for Type 15372
R5 47K ohms t 10% 1/2 watt composition ALB EB 4731
resistor
R107 2.5K ohms + 20% .33 watt composition
potentiometer ALB GU
R108 1 X ohms. + 5% 1/2 watt, comp. res. A1B EB 1025

TYPE 15375 MOD. 2

Mark Frequency 977.5 cps
Carrier Frequency 935 t 42.5 cps Space Frequency 892.5 cps

BP1 935 cps band pass filter NRC 197
c1 0.003 mfd + 5% 500 volt silver mica

capacitor SAN CR 1230
c2 Same as C1
C3 .047 mfd + 20% 400 volt tubular cap. CDC TWC 4S47EG-4P
1 .34 henry + 90% -50% variable inductor UTC VIC-9
P4 8 pin male Jones plug HBJ P308AB
R1 Same as for Type 153172
R2 Same as for Type 153Z2
R3 Same as for Type 15372
R4 Same as for Type 15372
RS Not used
R107 2.5K ohms + 20% .33 watt composition

potentiometer ALB GU
R108 1 K ohms t+ 5% 1/2 watt, comp. res. AIB EB 1025



Instruction Book

Dual Frequency Shift Tone Keyer

Symbol

Description

TYPE 15376 MOD. 2

BP1
Cc1

R107

R108

Mark Frequency:

Electrical Parts List (Network)

Type 153 Model 2

Mfr.

Part No.,

1147.5 cps

Carrier Frequency 1105 t 42.5 cps Space Frequency: 1062.5 cps

1105 cps band pass filter

0.003 mfd + 5% 500 volt, silver mica
capacitor

Same as C1

.047 mfd t 20% 400 volt tubular capacitor
.34 henry + 90% -50% variable inductor

8 pin male Jones plug

Same as for Type 15372

Same as for Type 15372

Same as for Type 15372

Same as for Type 15372

Not used

2.5K ohms : 20%. .33 watt composition
potentiometer

1 K ohms t 5% 1/2 watt comp. res.

TYPE 15377 MOD. 2

BP1
c1

c2
C3
L1
P4
R1

R3
R4
R5
R107

R108

Mark Frequency:
Carrier Frequency 1275 : 42.5 cps Space Frequency:

1275 cps band pass filter

0.003 mfd t 5% 500 volt silver mica
capacitor

Same as C1

.047 mfd + 20% 400 volt tubular capacitor
.34 henry *+ 90% -50% variable inductor

8 pin male Jones plug

Same as for Type 15372

Same as for Type 15372

Same as for Type 15372

Same as for Type 15372

Not used

2.5K ohms t 20%. .33 watt composition
potentiometer

1 K ohms t 5% 1/2 watt comp. res.

NRC

SAN
SAN
CDC
UTC
HBJ

NRC

SAN

CDC
UTC

ALB

198

CR1230
CR1230
TWC 4S47EG-4P
VIC-9
P308AB

GU
EB1025

1317.5 cps
1232.5 cps

199

CR1230

TWC 4S47EG-4P
VIC-9
P308AB

GU
EB1025



Instruction Book Electrical Parts List (Network)
Dual Frequency Shift Tone Keyer Type 153 Model 2

Symbol Description Mfr.,

TYPE 15378 MOD. 2

Mark Frequency:

Carrier Frequency 1445 : 42.5 cps Space frequency:

BP1 1445 cps band pass filter NRC
c1 0.003 mfd + 5% 500 volt silver mica
capacitor SAN
c2 Sameé as C1
c3 .047 mfd + 20% 400 volt tubular capacitor CDC
L1 «34 henry t 90% -50% variable inductor UTC
P4 8 pin male Jones plug HBJ
R1 Same as for Type 153Z2
R2 Same as for Type 15372
R3 Same as for Type 15372
R4 Same as for Type 15372
R5 Not used
R107 2.5K ohms t 20%. .33 watt composition
potentiometer ALB
R108 1 K ohms + 5% 1/2 watt comp. res. ALB

TYPE 153Z9 MOD. 2

Mark Frequency:

Carrier Frequency 1615 : 42.5 cps Space Frequency:

BP1 1615 cps band pass filter NRC

C1 0.003 mfd + 5% 500 volt silver mica cap. SAN

c2 Same as C1

c3 .022 mfd + 20% 400 volt tubular capacitor CcDC

L1 «34 henry t 90% ~50% variable inductor UTC

P4 8 pin male Jones plug HBJ

R1 Same as for Type 153Z2

R2 Same as for Type 15372

R3 Same as for Type 153Z2

R4 Same as for Type 15372

R5 Not used

R107 2.5K ohms + 20% .33 watt composition
potentiometer AIB

R108 1 K ohms + 5% 1/2 watt comp. res. AIB

- 10 -~

Part No.

1487.5 cps
1402.5 cps

200

CR1230

TWC 4S47EG-4P
VIC-9
P308AB

GU
EB1025

1657.5 cps
1572.5 cps

201
CR 1230

TWC 4S22EG-4P
VIC-9
P308AB

GU
EB1025



Instruction Book
Dual Frequency Shift Tone Keyer

Symbol

Description Mfr.

TYPE 153210 MOD. 2

BP1
c1
c2
c3
L1
P4
R1
R2
R3
R4

RO
R107

R108

Mark Frequency:
Carrier Frequency 1785 + 42.5 cps Space Frequency:
1785 cps band pass filter NRC
0.003 mfd ¢ 5% 500 volt silver mica cap. SAN

Same as C1

.022 mfd + 20% 400 volt tubular capacitor CDC
.34 henry + 90% -50% variable inductor UTC
8 pin male Jones plug HBJ
Same as for Type 15372

Same as for Type 153Z2

Same as for Type 15372

Same as for Type 133Z2

Not used

2.5K ohms + 20% .33 watt composition
potentiometer ALB
1 K ohms * 5% 1/2 watt comp. res. AIB

TYPE 1563Z11 MOD. 2

BP1
C1
c2
C3
1
P4
R1
R2
R3
R4
R5
R107

R108

Mark Frequency:

Carrier Frequency 1955 + 42.5 CPS Space Frequency:
1955 cps band pass filter NRC
0.003 mfd + 5% 500 volt silver mica cap. SAN

Same as C1

.022 mfd + 20% 400 volt tubular capacitor cDC
.34 henry + 90% -50% variable inductor UTC
8 pin male Jones plug HBJ
Same as for Type 15372

Same as for Type 15372

Same as for Type 153Z2

Same as for Type 15372

Not used

2.5K ohms t 20% .33 watt composition
potentiometer AIB
1 K ohms ¢ 5% 1/2 watt comp. res. ALB

- 11 -

Electrical Parts List (Network)
Type 153 Model 2

Part No.

1827.5 cps
1742.5 cps

202
CR 1230

TWC 4S22EG-4P

VIC-9
P308AB

GU
EB1025

1997.5 cps
1912.5 cps

203
CR 1230

TWC 4S22EG-4P
VIC-9
P308AB

GU
EB1025



Instruction Book
Dual Frequency Shift Tone Keyer

Symbol

Description

TYPE 153712 MOD. 2

BP1
C1
c2
C3
11
P4
R1
R2
R3
R4
R5
R107

R108

Carrier Frequency 2125 + 42.5 cps

Electrical Parts List (Network)

Mark Frequency:
Space Frequency:

2125 cps band pass filter

0.003 mfd + 5% 500 volt silver mica cap.

Same as C1

.022 mfd + 20% 400 volt tubular capacitor
.34 henry * 90% -50% variable inductor

8 pin male Jones
Same as for Type
Same as for Type
Same as for Type
Same as for Type
Not used

2.5K ohms t 20%
potentiometer

plug

15372
15322
15322
15322

.33 watt composition

1 K ohms t 5% 1/2 watt comp. res.

TYPE 153Z13 MOD. 2

BP1
Cc1
c2
C3A
C3B
L1
P4
R1

R3
R4
R5
R107

R108

Carrier Frequency 2295 t+ 42.5 cps

Mark Frequency:
Space Frequency:

2295 cps band pass filter

0.001 mfd £ 5% 500 volt silver mica cap.
0.005 mfd + 5% 500 volt silver mica cap.
.01 mfd ¢+ 5% 300 volt silver mica cap.
.01 mfd ¢+ 5% 300 volt silver mica cap.
»34 henry *+ 90% -50% variable inductor

8 pin male Jones
Same as for Type
Same as for Type
Same as for Type
Same as for Type
Not used

2.5K ohms t 20%
potentiometer

plug

15372
15372
153722
15372

.33 watt composition

1 K ohms t 5% 1/2 watt comp. res.

- 12 -

Mfr.

NRC
SAN

CDC
UTC
HBJ

ALB

NRC
SAN
SAN
SAN
SAN
UTC
HBJ

ALB
ALB

Type 153 Model 2

Part No.

2167.5 cps
2082.5 cps

204
CR 1230

TWC 4S22EG-4P
VIC-9
P308AB

GU
EB1025

2337.5 cps
2252.5 cps

205

CR 1210
CR 1250
CR 06110
CR 06110
VIC-9
P308AB

GU
EB1025



Instruction Book
Dual Frequency Shift Tone Keyer

Symbol

TYPE

Description

153214 MOD. 2

BP1
C1
c2

=<} aQ o
FEEBEEREG S

R107

R108

TYPE

Electrical Parts List (Network)

Carrier Frequency 2465 t 42.5 cps

2465 cps band pass filter
0.001 mfd t 5% 500 volt silver mica cap.
0.005 mfd t 5% 500 volt silver mica cap.
.01 mfd t+ 5% 300 volt silver mica cap.
.007 mfd + 5% 300 volt silver mica cap.
.34 henry + 90% -50% variable inductor

8 pin male Jones

Same as
Same as
Same as
Same as
Not used

2.5K ohms t 20%

for Type
for Type
for Type
for Type

potentiometer
1 X ohms ¢ 5% 1/2 watt comp. res.

1563215 MOD. 2

BP1
C1
c2
C3A
C3B
11
P4
R1

R3
R4
R5
R107

R108

plug

15322
15372
15322
15322

Mark Frequency:
Space Frequency:

.33 watt composition

Carrier Frequency 2635 * 42.5 cps

2635 cps band pass

0.001 mfd #
0.005 mfd +
0.008 mfd %
0.007 mfd ¢

5%
5%
5%

5%

500
500
300
300

filter

volt silver
volt silver
volt silver

volt silver

mica
mica
mica

mica

Mark Frequency:
Space Frequency:

capo
cap.
cap.

cap.

.34 henry + 90% -50% variable inductor

8 pin male Jones
Same as for Type
Same as for Type
Same as for Type

Same as for Type

Not used

2.5K ohms * 20%

potentiometer
1 K ohms t 5% 1/2 watt comp. res.

plug

15322
15372
15322
15322

- 13 -

.33 watt composition

Mfr.

NRC
SAN
SAN
SAN
SAN
UTC

ALB

NRC
SAN
SAN
SAN
SAN
UTC
HBJ

Type 1563 Model 2

Part No.

2507.5 cps
2422.5 cps

206

CR 1210
CR 1250
CR 06110
CR 06270
VIC-9
P308AB

GU
EB1025

2677.5 cps
2592.5 cps

207

CR 1210
CR 1250
CR 06280
CR 06270
VIC-9
P308AB

GU
EB1025



Instruction Book Electrical Parts List (Network)
Dual Frequency Shift Tone Keyer Type 153 Model 2

Symbol Description Mfr, Part No.

TYPE 1537216 MOD. 2

Mark Frequency: 2847.5 cps
Carrier Frequency 2805 t 42.5 cps Space Frequency: 2762.5 cps

BP1 2805 cps band pass filter NRC 208
C1 0.001 mfd + 5% 500 volt silver mica cap. SAN CR 1210
c2 0.005 mfd + 5% 500 volt silver mica cap. SAN CR 1250
C3A 0.008 mfd + 5% 300 volt silver mica cap. SAN CR 06280
€38 0.005 mfd + 5% 500 volt silver mica cap. SAN CR 1250
L1 +34 henry *+ 90% -50% variable inductor UTC VIC-9
P4 8 pin male Jones plug HBJ P308AB
R1 Same as for Type 153Z2
R2 Same as for Type 15372
R3 Same as for Type 15372
R4 Same as for Type 15372
R5 Not used
R107 2.5K ohms * 20% .33 watt composition

potentiometer ALB GU
R108 1 X ohms t 5% 1/2 watt comp. res. AlB EB1025

TYPE 153217 MOD. 2

Mark Frequency: 3017.5 cps
Carrier Frequency 2975 t 42.5 cps Space Frequency: 2932.5 cps

BP1 2975 cps band pass filter NRC 209
c1 0.001 mfd + 5% 500 volt silver mica cap. SAN CR 1210
c2 0.005 mfd + 5% 500 volt silver mica cap. SAN CR 1250
C3A 0.008 mfd + 5% 300 volt silver mica cap. SAN CR 06280
C3B 0.003 mfd + 5% 500 volt silver mica cap. SAN CR 1230
L1 +34 henry t 90% -50% variable inductor UTC VIic-9
P4 8 pin male Jones plug HBJ P308AB
R1 Same as for Type 15372
R2 Same as for Type 153Z2
R3 Same as for Type 15372
R4 Same as for Type 15322
R5 Not used
R107 2.5K ohms + 20% .33 watt composition

potentiometer ALB GU
R108 1 X ohms + 5% 1/2 watt comp. res. ALB EB1025

- 14 -



Instruction Book Electrical Parts List (Network)
Dual Frequency Shift Tone Keyer Type 153 Model 2

Symbol Description Mfr. Part No.

TYPE 153718 MOD. 2

Mark Frequency: 3187.5 cps
Carrier Frequency 3145 t 42.5 cps Space Frequency: 3102.5 cps

BP1 3145 cps band pass filter NRC 210
Cc1 0.001 mfd + 5% 500 volt silver mica cap. SAN CR 1210
c2 0.005 mfd t+ 5% 500 volt silver mica cap. SAN CR 1250
C3 0.008 mfd + 5% gg% volt silver mica cap. SAN CR 06280
1 .34 henry * 90% -50% variable inductor UTC VIC-9
P4 8 pin male Jones Plug HBJ P308AB
R1 Same as for Type 1353Z2
R2 Same as for Type 15372
R3 Same as for Type 15372
R4 Same as for Type 15372
R5 Not used
R107 2.5K ohms t 20% .33 watt composition

potentiometer AlB GU
R108 1 K ohms & 5% 1/2 watt comp. res. ALB EB1025

TYPE 153719 MOD. 2

Mark Frequency: 3357.5 cps
Carrier Frequency 3315 t 42.5 cps Space Frequency: 3272.5 cps

BP1 3315 cps band pass filter NRC 243
Cc1 0.001 mfd + 5% 500 volt silver mica capacitor SAN CR 1210
c2 0.005 mfd + 5% 500 volt silver mica capacitor SAN CR 1250
c3 0.008 mfd t 5% - volt silver mica capacitor SAN CR 06280
1 +34 henry t 90% -50% variable inductor UTC VIC-9
P4 8 pin male Jones plug HBJ P308AB
R1 Same as for Type 15372
R2 Same as for Type 153Z2
R3 Same as for Type 15372
R4 Same as for Type 15372
R5 Not used
R107 2.5K ohms t 20% .33 watt composition

potentiometer ALB GU
R108 1 K ohms t 5% 1/2 watt comp. res. ALB EB1025

- 15 -



Instruction Book

Dual Frequency Shift Tone Keyer

Symbol

Description Mfr.

TYPE 153751 MOD. 2

BP1
C1
c2
C3
11
P4
R1
R2
R3
R4
R5
R107

R108

Mark Frequency:

Electrical Parts List (Network)
Type 153 Model 2

Part No.

1735 cps

Carrier Frequency 1615 cps t 120 cps Space Frequency: 1495 cps

1615 cps band pass filter NRC
0.003 mfd + 5% 500 volt silver mica capacitor SAN
Same as C1

.022 mfd + 20% 400 volt tubular capacitor CDC

.34 henry t 90%-50% variable inductor UTC
8 pin male Jones plug HBJ

Same as for Type 153Z2
Same as for Type 15372
Same as for Type 15372
Same as for Type 15372

Not used

2.5K ohms + 20% .33 watt composition
potentiometer ALB
1K ohms * 5% 1/2 watt comp. res. A1B

TYPE 153752 MOD, 2

BrP1
C1
c2
C3
1
P4
R1

R3
R4

R107

R108

240
CR 1230

TWC 4S22EG-4P
VIC-9
P308AB

GU
EB1025

Mark Frequency: 2415 cps
Carrier Frequency 2295 t+ 120 cps Space Frequency: 2175 cps
2295 cps band pass filter NRC 241
0.001 mfd + 5% 500 volt silver mica capacitor SAN CR 1210
.003 mfd + 5% 500 volt silver mica capacitor SAN CR 1230
.01 mfd t+ 5% S@% volt silver mica capacitor SAN CR 06110
.34 henry * 90% -50% variable inductor UTC vic-9
8 pin male Jones plug HBJ P308AB
Same as for Type 153Z2
Same as for Type 15372
Same as for Type 15372
Same as for Type 15372
Not used
2.5K ohms + 20% .33 watt composition
potentiometer AlB GU
1X ohms + 5% 1/2 watt comp. res. ALB EB1025
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Instruction Book Electrical Parts List (Network)
Dual Frequency Shift Tone Keyer Type 153 Model 2

Symbol Description Mfr. Part No.

TYPE 153753 MOD. 2

Mark Frequency: 3095 cps

Carrier Frequency 2975 t 120 cps Space Frequency: 2855 cps
BP1 2975 cps band pass filter NRC 242
C1 0.001 mfd + 5% 500 volt silver mica capacitor SAN CR 1210
c2 0.005 mfd t 5% 500 volt silver mica capacitor SAN CR 1250
c3 0.008 mfd i 5%@ volt silver mica capacitor SAN CR 06280
L1 .34 henry t+ 90% -50% variable inductor UTC VIC-9
P4 8 pin male Jones plug HBJ P308AB
R1 Same as for Type 15372
R2 Same as for Type 153Z2
R3 Same as for Type 153Z2
R4 Same as for Type 15372
R5 Not used
R107 2.5K ohms * 20% .33 watt composition

potentiometer A1LB GU
R108 1K ohms t 5% 1/2 watt comp. res. A1B EB1025

TYPE 153768 MOD. 2

Mark Frequency: 3775 cps

Carrier Erequency 3655 : 120 cps Space Frequency: 3535 cps
BP1 3655 cps band pass filter NRC 302
c1 .001 mfd ¢ 5% 500 volt silver mica capacitor  SAN CR 1210
c2 .003 mfd t 5% 500 volt silver mica capacitor  SAN CR 1230
Cc3 .006 mfd + 5% 500 volt silver mica capacitor  SAN CR 1260
L1 .34 henry + 90% -50% variable inductor UTC VIC-9
P4 8 pin male Jones plug HBJ P308AB
R1 Same as for Type 153Z2
R2 Same as for Type 153Z2
R3 Same as for Type 15372
R4 Same as for Type 153Z2
R5 Not used
R107 2.5K ohms * 20% .33 watt composition

potentiometer ALB GU
R108 1K ohms t 5% 1/2 watt comp. res. ALB EB1025
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Instruction Book Electrical Parts List (Network)
Dual Frequency Shift Tone Keyer Type 153 Model 2

Symbol Description Mfr. Part No,

TYPE 153758 MOD. 2

Mark Frequency: 485 cps

Carrier Frequency 425 t 60 cps Space Frequency: 365 cps
BP1 425 cps band pass filter NRC 288
C1 .01 mfd + 5% 300 volt silver mica capacitor SAN CR 06110
c2 .01 mfd ¢+ 5% 300 volt silver mica capacitor SAN CR 06110
C3 .1 mfd + 20% 400 volt tubular capacitor CDC TWC 4P1EG-4P
L1 1.3 henry + 90% -50% variable inductor UTC VIiCc-12
P4 8 pin male Jones plug HBJ P308AB
R1 100K ohms + 10% 2 watts potentiometer ALB JU1041
R2 250K ohms + 10% 2 watts potentiometer ALB JU2541
R3 5K ohms t 10% 2 watts potentiometer ALB JU5021
R4 5K ohms + 10% 2 watts potentiometer A1B JU5021
R5 33K ohms t 10% 1/2 watt comp. res. ALB EB 8221
R107 2.5K ohms .33 watt potentiometer ALB GU
R108 1K ohms t 5% 1/2 watt comp. res. ALB EB 1025

TYPE 153759 MOD. 2

Mark Frequency: 825 cps

Carrier Frequency 765 t 60 cps Space Frequency: 705 cps
BP1 765 cps band pass filter NRC 289
Cc1 .005 mfd + 5% 500 volt silver mica capacitor SAN CR 1250
c2 .005 mfd + 5% 500 volt silver mica capacitor SAN CR 1250
Cc3 .1 mfd + 20% 400 volt tubular capacitor CDC TWC 4P1EG-4P
L1 .54 henry + 90% -50% variable inductor UTC VIC-10
P4 8 pin male Jones plug HBJ P308AB
R1 100K ohms + 10% 2 watts potentiometer ALB JU1041
R2 250K ohms * 10% 2 watts potentiometer ALB Ju2541
R3 5K ohms + 10% 2 watt potentiometer AlB JU5021
R4 5K ohms t 10% 2 watt potentiometer ALB JU5021
R5 47K ohms + 10% 1/2 watt comp. res. ALB EB 4731
R107 2.5K ohms .33 watt potentiometer ALB GU
R108 1K ohms t 5% 1/2 watt comp. res. ALB EB 1025
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Instruction Book

Dual Frequency Shift Tone Keyer

Symbol

Description

TYPE 153760 MOD. 2

BP1
C1
c2
C3
L1
P4
R1

R3
R4
R5
R107
R108

Mark Frequency:
Carrier Frequency 1105 t 60 cps Space Frequency:

1105 cps band pass filter

Mfr.

NRC

.003 mfd + 5% 500 volt silver mica capacitor SAN
.003 mfd t 5% 500 volt silver mica capacitor SAN

TYPE 153761 MOD. 2

Bp1
Cc1
€2
€3
L1
P4
R1

R3
R4
R5
R107
R108

.047 mfd + 20% 400 volt tubular capacitor CDC
.34 hy *+ 90% -50% variable inductor UTC
8 pin male Jones plug HBJ
100K ohms t 107% 2 watt potentiometer A1B
250K ohms * 10% 2 watt potentiometer A1B
5K ohms t 10% 2 watt potentiometer ALB
5K ohms * 10% 2 watt potentiometer A1B
Not Used

2.5K ohms .33 watt potentiometer ALB
1K ohms t 5% 1/2 watt comp. res. ALB

Mark Frequency:

Carrier Frequency 1445 t 60 cps Space Frequency:
1445 cps band pass filter NRC
.003 mfd t+ 5% 500 volt silver mica capacitor SAN
.003 mfd t 5% 500 volt silver mica capacitor SAN
.047 mfd * 20% 400 volt tubular capacitor CDC
.34 hy + 90% -50% variable inductor UTC
8 pin male Jones plug HBJ
100K ohms t 10% 2 watt potentiometer A1B
250K ohms t 10% 2 watt potentiometer ALB
5K ohms t 10% 2 watt potentiometer AIB
5K ohms * 10% 2 watt potentiometer ALB
Not used

2.5K ohms .33 watt potentiometer ALB
1K ohms t 5% 1/2 watt comp. res. ALB
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Electrical Parts List (Network)
Type 153 Model 2

Part No.

1165 cps
1045 cps

290

CR 1230

CR 1230

TWC 4S47EG-4P
VIC-9

P308AB

JU1041

JU2541

JU5021

JU5021

GU
EB 1025

1505 cps
1385 cps

291

CR 1230

CR 1230

TWC 4S47EG-4P
VIC-9

P308AB

JU1041

JU2541

JU5021

JU5021

GU
EB 1025



Instruction Book

Dual Frequency Shift Tone Keyer

Symbol

Description

TYPE 153762 MOD. 2

BP1
C1
c2
C3
11
P4
R1

R3
R4
R5
R107
R108

Carrier Frequency 1785 ¢ 60 cps

1785
.003
.003
.022

Mfr.

Electrical Parts List (Network)
Type 153 Model 2

Part No.

Mark Frequency: 1845 cps

cps band pass filter

NRC

mfd + 5% 500 volt silver mica capacitor SAN

mfd + 5% 500 volt silver mica capacitor SAN

mfd + 20% 400 volt tubular capacitor

.34 hy + 90% -50% variable inductor

8 pin male Jones plug

100K ohms t 10% 2 watt potentiometer
250K ohms t 10% 2 watt potentiometer
5K ohms + 10% 2 watt potentiometer

5K ohms t 10% 2 watt potentiometer
Not Used
2.5K ohms .33 watt potentiometer

1X ohms t 5% 1/2 watt comp. res.

TYPE 1537263 MOD. 2

BP1
Cc1
c2
C3
11
P4
R1

R3
R4
R5
R107
R108

Carrier Frequency 2125 : 60 cps

2125
.003
.003
.022

Mark Frequency:
Space Frequency:

cps band pass filter

mfd ¢+ 5% 500 volt silver mica capacitor

mfd + 5% 500 volt silver mica capacitor

mfd + 20% 400 volt tubular capacitor

«34 hy + 90% ~50% variable inductor

8 pin male Jones plug

100K ohms : 10% 2 watt potentiometer
250K ohms t 10% 2 watt potentiometer
5K ohms t 10% 2 watt potentiometer

5K ohms : 10% 2 watt potentiometer
Not Used

2.5K ohms .33 watt potentiometer
1K ohms t 5% 1/2 watt comp. res.
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CDC
UTC
HBJ
ALB
ALB
ALB
ALB

ALB

NRC
SAN
SAN
CDC
UTC
HBJ
ALB
ALB
ALB
ALB

ALB
ALB

Space Frequency: 1725 cps

292

CR 1230

CR 1230

TWC 4S22EG-4P
VIC-9

P308AB

JU1041

JU2541

JU5021

JU5021

GU
EB 1025

2185 cps
2065 cps

293

CR 1230

CR 1230

TWC 3S22EG~-4P
VIC-9

P308AB

JU1041

JU2541

JU5021

JU5021

GU
EB 1025



Instruction Book
Dual Frequency Shift Tone Keyer

ASC
CAN
cce
CDC

exse
DLA

EBY

GEC

Type 153 Model 2

MANUFACTURERS DESIGNATIONS

P Arrow Hart & Hegeman Co.
W s + s+ « s +« « s+ « « Allen Bradley Co.
W+ o s s s+ s s s s+ s+ + s + Astron Corp.
W « « « s« « » » Cannon Electric Company
e e s v e s Continental Carbon Company
s e e e s Cornell Dubilier Elec. Corp.
CZ«%ZQofAZbﬁnwwz¢ tﬁ%¢?
.+ « .« « o« Dial Light Corp. of America
R Hugh H. Eby Inc.
T General Electric Co.

. . Howard B. Jones Div. Cinch Mfg. Co.

e e e o s s s s e s Littlefuse, Inc.

. . P. R. Mallory & Co.
"775/,,; /W-'V«W J“%%/ffrmz—(/ﬂ
. . . Northern Radio Company, Inc.

W « + « ses s o o o + Sangamo Elec. Co.
e o o e o e s » United Transformer Co.
« o e Weston Electrical Instrument Co.

e o s e o o o o Ward Leonard Elec. Co.
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