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TECHNICAL INFORMATION BULLETIN NUMBER 101

RADIO-TELETYPEWRITER OPERATION OF
ELECTROCOM TK-100 AND FSC-250 WITH
COLLINS SINGLE SIDEBAND EQUIPMENT

It is the purpose of this bulletin to outline the theory, require-
ments, equipment interconnections, and adjustments for a method
which will provide quality, extremely stable radio-teleprinter
performance with high suppression SSB equipment such as the
Collins "5" line, KWM-2, KWS-1/75A-4, and similar units, The
Electrocom Model TK-100 Frequency Shift Tone Keyer and Model
FS5C-250 Frequency Shift Converter are ideally suited for use in
this application and may be connected without any modification to
the transmitter or receiver,

THEORY

Single sideband suppressed carrier transmitters having sup-
pression of both the carrier and unwanted sideband in excess of
50 db. will allow the generation of a r f signal when feeding a tone
oscillator into the audio section of the transmitter, Since both the
carrier and unwanted sideband are suppressed, only one rf output
frequency appears whena sinusoidalaudio tone is fed into the trans-
mitter, The r { placement of this frequency is the difference
between the suppressed carrier frequency of the transmitter and
the audio frequency of the tone when operating on Lower Sideband,
and the sum of these two frequencies when operating on Upper
Sideband. By shifting the frequency of this audio tone the output
frequency of the transmitter is shifted anequal amount, Further-
more, since the original frequency shifted signal is hetrodyned to
the final operatingfrequency, the amount of shift remainsthe same
regardless of the output frequency. By using a highly stable, low
distortion tone oscillator such as the TK-100, the overall stability
approaches that of the transmitter itself and no frequency shift
adjustment is required to be assured of the correctamount of shift,
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REQUIREMENTS

The system described requires (1)an audio tone keyer having
low distortion and high stability with provision for "balancing' the
output amplitude, (2)a high suppression 55B transmitter properly
adjusted to provide maximum carrier and sideband suppression,
(3) 2 stable SSB receiver with filter and audio response to accom-
modate the tone frequencies being used, and preferably with fast
AVC characteristics, (4) a Frequency Shift Converter preferably
utilizing the same tone frequencies as the tone keyer, complete
with D C loop to operate the teleprinter and an accurate tuning
indicator to allow proper frequency setting of the equipment, and
(5) a teleprinter with keyboard. Because of the difficulty in main=-
taining proper adjustment of high speed and polar keying relays,
these devices should not be used in a radio-teletype system,
Instead, completely electronic keying is preferred,

Invhf systems where Audio Frequency Shift Keying is normally
used the standard tone frequencies are 2125 cps for Mark and 2975
cps for Space. Since the "S!" line and KWM-2 will not pass the
2975 cps tone, it is necessary to use a lower frequency space tone
when operating with this equipment. Tone frequencies suggested
for this application are 2125 cps for Mark and 1275cps for Space.
Tone networks and filters are available for these frequencies for
both the TK-100 and FSC-250, Since these networks are plug-in
units, they may be interchanged so that the TK-100 and FSC-250
may easily be adapted to either system. Should the owner of the
"S'" line wish to modify his equipment for using the standard 2125
and 2975 cps tones, one possible method for doing so is shown in
Figure 2 (transmitter modification) and in Collins bulletin number
523-0182-00, paragraph 1.3, 3, dated 15 September 1961 (receiver
modification, )*

Since the output power will depend upon the overall gain of the
transmitter, it is importantthat the transmitter have fairly uniform
response to the two tones fed into it. On the 325-1 and{KWM—T;
transmitters, fo ple, the audio passband is from approxi-
mately 300 to 2500 cps! Tone frequencies of 1275 and 2125 cps
fall within this range; however, because variations in the filter
response exist withinthe passband of the sideband filter, it is most
desirable to be able to adjust the amplitude ratio of the two tones.
Such adjustment will permit compensation for any filter response
variation, and thereby allow the transmitter to operate at a constant
power input for both mark and space frequencies, Automatic load
or drive control circuits could be used to control the gain of the
transmitter to the two tones; however, the existing ALC circuits
in phone transmitters have time constants which are too long to
accommodate the rapid, random variations produced by teletype-
writer keying. Also, any transient that may be produced during
keying could activate the ALC circuit. These two factors would
cause power output fluctuations, and therefore, suggest that the
ALC circuit be disabled during rtty operation, The power output
for both tones can then be controlled by an amplitude balance
adjustment on the tone keyer,

*Available from Collins Radio Company, Amateur Sales Dept.,
Cedar Rapids, Iowa
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FIGURE 1 - INTERCONNECTIONS OF S-LINE OR KWM-2
WITH TK-100 AND FSC-250
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(1) When using this modification, connect lead from TK-100,
J2, pin1l, (Figure 1) to spare jack on 325-1 instead of to
PTT jack, Omit ALC shorting plug.

(2) 6.3 v. ac may be obtained from V2, pin 4, when operating
325-1 from AC power supply.

(3) RY is a 3PDT relay with 6,3 v. ac coil. This relay may be
mounted adjacent to switch 58. Contacts RY; disable the
ALC, contacts RY, switch BFO crystals, and contacts RY3
ground PTT line when RY is energized.

(4) After modification, RTTY operation is obtained by placing
325-1 emission switch in LLSB position, feeding the mike or
phone patch input with 2125 and 2975 cps tones from the
TK-100, and grounding the 325-1 spare jack from control
switch on the TK-100,

MODIFICATION OF COLLINS 325-1 TRANSMITTER

FOR USE WITH 2125 AND 2975 CPS TONES

FIGURE 2
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The reception of the rtty signal is accomplished by tuning the
receiver to produce the correct tone frequencies for the converter.
Thesetwotones correspond to the same tones used for transmitting
and are then detected in the converter and changed back to D C
pulses suitable for operating the teleprinter. If the same tone
frequencies are used in the tone oscillator and in the converter,
the system may be used to transceive when using the "S'" line or
KWM-2,

INTERCONNECTION OF EQUIPMENT

Figure 1 shows the connections required between the TK-100,
FS8C-250, Collins "S" line or KWM-2, and teletypewriter for a
complete radio-teletype system, Thiscircuitallows the 325-1 and
755-1 or KWM-2 to be used without modification. Note that tone
frequencies of 1275 and 2125 cps are used. Either independent
frequency control ortransceive type of operation may be used with
this system, If independent frequency control ofthe 325-1 and 755-1
is used, itis necessary todisconnect the transceive interconnecting
cables normally used between these two units. This will prevent
interaction between transmitter and receiver when the receiver
is left turned on during the transmit period for "off the air' mon-
itoring on the scope of the FSC-250. When used strictly as a
transceiver, the dashed connection shown will allow the scope in
the FSC-250 to monitor the output of the tone oscillator during
transmission andassure that the tone keyer is operating properly,
The 325-1 may also be used with receivers having a variable
BFO such as the 755-3 and 75A-4, or with the 755-1 when modi-
fied as described earlier, With these receiversthe standard 2125~
2975 cps tones may be used, The lower tones (1275-2125 cps) are
still required withthe 325-1; therefore, transceive operationcannot
be used. When operated in this manner both the 325-1 and the
receiver should be operated in the LSB position. The following
changes from the connections shown in Figure 1 are required:
(1) Disconnect jumper between terminals A & C in TK-100,
connect a jumper between terminals A & B and another
jumper between terminals C & D,

(2) Reverse leads going to J2, pins 8 and 9, on TK-100,

(3) Change space filter in FSC-250 to BPF 2975A.

When a KWS-1 transmitter or a 325-1 transmitter which has
beenmodified to passthe 2975cpstone isused, again LSB operation
is selected and inadditiontothe above three changes from Figure 1,
Frequency Network FN2550-425 is installed in the TK-100,

The teleprinter equipment is connected with the keyboard and
printer in series in all of the above systems, This provides local
copy on the machine while typing on the keyboard regardless of the
frequency setting of the transmitter and receiver, and with the
receiver turned on or off during transmission, In addition, only
two connecting wires are required to the teleprinter, Loop keying
of this type is far more versatile and assures a more reliable
transistion between mark and space conditions than contact keying
which is often used,






