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SECTION I

GENERAL DESCRIPTION

The TMC F/S and Tone Intelligence System, Model TIS-2, is a
two-channel system for use on wire lines, radio or microwave links,
The system comprises a Model TTU-1 CW channel at 1500 ¢/s, a
Model TTU-2 frequency shift channel with + 425 cycles shift centred
at 2550 ¢/3, a power supply Model TST-2 and a toae transmit filter
panel Model TTF -2,

Design features such as master power gupply, plug-in tone
transmitter units, master filier panel from which filters can be easily
removed, provide eage of maintenance,

The system is designed to be used with any type of terrninal equip-
ment which provides intelligence in an on/off keyed form. In the TTU-1
this on/off keyed information is converied into a keyed tone of 1500 c/s.
The frequency determining element in the TTU-1 is a seli-contained,
encapsulated, extremely stable plug-in device. Electronically, the Modal
TTU-1 converts on/off current or contact pulges into equivalent tones.
The resultant envelope is free from traneients, and the steepness of the
original meodulating vectangular pulse is retaived,

The TTU-2 provides a frequency shift of 2975 cycles in mark
condition to 2125 cycles in space condition. The frequency shift is
achieved by mixing the owiput of a crystal oscillator, which oscillates
at 197.45 ke/s, with the output of 2 200 ke/s reactance push-puil cecillatos
The 200 ke/s oven hag a fast heating characteristic in order that the fre-
quency may be stable within approximeately 30 minutes aflex a cold viart.

The cuipuis from the TTU-1 and TTU-2 are combined in the TTF-2
into a single composite for tranersisaion and to give z 500 chm ouiput
either balanced or unbalanced,
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-SECTION I
THEQRY OF OPERATION

THEORY OF OPERATION: - ]

A. Model TST-2 Tone System Trapsmitter (Fower Supply)

1, Generxal

The Model TST-2 supplies power to one tone transmit unit.
Model TTU~1 ard one F/S Transmit Unit, Model TTU-2Z,
Two ONJ/OFF switckes on the front pacel supply filament
voliage to czch TTU individually, thus ihe wail which is not
in use may ke turned ofi,

2. High Voliags Supply (Vi01)

V161 provides power for the amplifier of the hfodeis TTU and
empioys full wave reciification with choke input filter,

3, Regulated Voliage Supply (V102}
V10Z provides regulated voltage to the ogcillator end keyer

atages of the IModels TTU and to the reaciance tube of the
Model TTU-2. ' ' o

Model TTU-1 {Tone Transmit Unit)

1. Osciilator {V201}
This is an extremely stable push-pull audio oscillator with
frequency determined by a plug-in netwoslc, Ia addition the
srimmer C203 provides precise freqeeacy adjustment, in this
case 1500 c/s. The balanced output is fed directly to the push-
pull output amplifier V202, o

~

2. Gatput' Armplifier (V202)

202 is a push-pull avdio amplifier with an accarate balaace
obtained by means of the balance cortrol R208, The ouiput is
obtained throvgh 2 transformer to match 600 chm lines and ia
controlled through a modified L-Pad which is in series with
the line. ‘ - ' -

3. Keyer {(V203)

This stage accepts three types of 1O/ OFE" pulges: positive,
negaiive and contact keying, The keyer gignal hiazes the kever

stage permitting the output amplifies to condect a.nd"amplify' the
osciliator signal,
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C,~ Model TTU-2 (F/S Tone Transmit Unit

1, 200 Ke/s Oscillator (V101)

3.

5.

V101 is a push-pull modified Colpitts oscillator operating
at 200 ke/s. The major parts of it's tank circuit are temper-
ature compensated and in addition located within a temperatur
stablised oven. In addition the plate voltage is stablised. The
air trimmez C126 provides preciese frequency adjustment,

Reactance Tube {V104)

The reactance tube is a push-pull balanced circuit and receives
the modulating intelligence at the grid of section I. It changes
the reactance across the 200 kc/s oacillator tank, and there-
fore ghifts the frequency of the 200 kc/s/oacillator in accordance
with its intelligence. )

Crystal Oscillator and Buffer {(V105)

One section of V105 is used as a modiﬁed "Pierce' crystal
controlled oscillator at 197.450 kc/s. The second stage is used
as a cathode follower buffer, Both sections use stablized plate

voltage.

Mixer (V102 and V103)

V102 and V103 together operate as 2 balanced mixer to add
the crystal irequency of 197.45 ke/s and the 200 ke/s from
the reactance tube oscillator. The plates of V102 and V103

are coupled to a low pass filter FX101 through transformer
T101. The output level can be adjusted by means of R135.

Keyer Tube (V106)

The keyer tube V106 generates the actual internal keying voltage
from positive and negative current and contact keying, For any
type of keying the tube impreases a controlled voltage on the
raactance tube ensuring consisteat shift,

D. Model TTF-2 (Tone Transmit Filter)

i. General

The purpose of this unit is to ensure that any harmonics are
suppressed in the event of malfunction of a tone transmit unit
and also to combine the outputs. The composite signal is fed to
a resistive pad pexmitting balanced oxr unbalanced output to &
600 ohm line.
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SECTION I

INSTALLATION AND OPERATION

1, INSTALLATION

A, Power Reguirements
The Model TIS-2 leaves the factory wired Iov 110V, 50/60
*vcles enless egxe@s’zz’fiml}.;f order :,vﬁ foxr 220V, 30/&0 cyeles in
+hich case the eguipment will be clearly t23ged.

e Tohets fmo‘zlj L kept cloge togethss

The 'j'.’ifi-r 2 owo-

N

Whenever practical the equs
o= R

o
S Y
2 wd

hy Copnect the sourse of intelligeces »f -~ 4
5\.‘

2. TTU-2

o T A 200 KNS

{a Conuest jumpers to Xl 01 of the Modzi TTU-Z for proper
/i ; . &
moede 5f keving in accoxdance with the ssheshans diagram,

{b} Connect the 3curce of intelligence at E101 terzninal 3 and 4.

{¢c} Connect terrainals i and 2 of K101 of TTU-2 to £303 terminal
1 and 2 of TiF-2

nﬂ*&' 1 and 4 of 301, Tﬂﬁmﬁﬂ.ai 4 of
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2, OPERATION

A, Description of Controls

The
(a)

(bl

()

(d)

(e)

Model TIS=2 has the following controls:=

POWER ON switch, one for each channel, located on the front
of the Model TST=2. ‘

OUTPUT control for Model TIU-1 and Model TIU=-2, located
on the rear of each unit,

LINE CURRENT control for Model TTU-1l and lModel TTU=-2, located
on the rear of each unit,

FREQUENCY SHIFT anplitude control for Model TTU-2, located on
top of the chassis,

200 Ke/s oscillator frequency adjustment for Model TIU=2
located at the front of the unit,

B, Operation of Model TTU=1

(a)
(b)

(e)

Turn on power at the front panel,

In the "MARK® condition set the line current for not less than
25 ma, Where contact keying is used the LIVE CURRENT control
should be set at full CW position.

Plug a dbm meter or an AC voltmeter into the phone jack of
channel #3 of the Model TIF-2 and set the output to a level of
0.25 by adjusting the OUTPUT control located at the back of the
Model TIU-1,

C, Operation of Model TIU=-2

(a)
)

(e)

Turn on power at the front panel,

In the "MARK" condition set the line current for less than
25 ma in the Model TTU=2. Where contact keying is used the
LINE CURRENT control should be set at full CW position.

Before adjusting the centre frequency or shift the lModel TIU-2
should be allowed at least one half hour to stabilize., The unit is
adjusted during msnufacture, to a "MARK" frequency of 2975 c/s

and a shift of 850 c¢/s. For setting up a different frequency shift
follow the procedure mentioned below:-

1, Set the mark frequency by means of Cl26 to 2975 /8.

2, Set your frequency shift to the desired value by means of R119,
3. Reset your mark frequency by means of Cl26 to 2975 ¢/s.

4, Repeat steps 1, 2 until you have the desired frequency shift
and a mark frequency of 2975 c¢/s.
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(d) Plug a dbm meter or an c.c., voltmeter into the phone jack
of channel #1 of the lModel TTF=-2 and set the output to a level
of 0,25 by adjusting the OUTPUT control located at the back
of the Model TIU=2,
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SECTION 1V

TECHNICAL SPECIFICATIONS

TONE_TRANSMLT UNIT, MODEL TIU=l

Keying Speedss

- Keying Inputs:

Input Impedances

‘Tone Carrier Frequency:
Frequency Stabilitﬁs
Output levels

Controla;

: Up to 500 WoPoMo

(a) Polar or neutral either side grounded.
{b) Contact keying to ground.

330 to 2800 ohms, adjustable,

1500 c¢/s.

Virtually no drift over normal operating condition.
Continuously adjustable from O volts to 1 volt.

(a) Output control.
(b) Input loop control.

FPREQUENCY SHIPT TRANSMIT UNIT, MODEL TTU-2

Frequency Shift:

Keying Speeds:

Keying Inputs:

Input Impedance:

Frequency Stability:

Output level:

Controlsa;

0 to 1000 cycles.
Up to 1000 w.p.m.

{a) Polar or neutral either side grounded,
(b) Contact Keying to ground.

Fa)
<

330 to 2800 ohms, adjustable,

(a) 10 c/3 for ambient temperature change of
0 to 50°¢C, '
(b) 10 c/s for line voltage change of 10%,
(c¢) No drift for input signal variations of plus
25 volts to plus 150 volts (mark frequency).

Continucusly adjustable from O volts to 25 volts.

a

(a) Output control.
(b) Input loop control,
(e) Prequency shift control,

TRANSMIT FILTER PANEL, MODEL TTF=2

CHANNEL 3
Tone Carrier Frequencyt

Eeying Spéed:

1500 c/s,

60 w.p.m.
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CHANNEL 1
Centre Frequency:
Prequency Shifts:

Line Terminations:

Weight:

2550 c/s,

t 425 c/s,

Both channels are matched through a
resistive pad into a 600 ohm balanced or
unbalanced line,

3=1/2 inches high x 10 inches deep x 19 inches
wide,

8 pounds net.

SYSTEM TRANSMITTER, MODEL TST-2 (POWER SUPPLY)

Power Requirements:

Controls:
Dimensions:

Weights

110/220 volts, 50/60 cycles, 170 watts,

(2) Power switch, channel 1
(b) Power switch, channel 3

5«1/4 inches high x 15 inches deep x 19 inches
wide,

26 pounds (with TTU-1 and TTU=2),
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PH-10251

F/S AND TONE INTELLIGENCE SYSTEM-2

TMC MODEL TIS-2



PH-10250
F/S AND TONE INTELLIGENCE SYSTEM-2 POWER SUPPLY PANEL OPEN

TMC MODEL TIS-2
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PH-10254

F/S AND TONE INTELLIGENCE SYSTEM-

TMC MODEL TIS-2
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PH-10258

F/S AND TONE SYSTEM TRANSMITTER-2 (COVER REMOVED)
TMC MODEL TST-2



PH-10255

1500 C/S TONE TRANSMIT UNIT-1 3/4 VIEW
TMC MODEL TTU-1



PH-10257

1500 C/S TONE TRANSMIT UNIT-1 3/4 VIEW (COVER REMOVED)
TMC MODEL TTU-1
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1500 C/S TONE TRANSMIT UNIT-1 (SHOWING FREQ. DETERMINING NETWORK

DEMOUNTED)
TMC MODEL TTU-1



v

MEE N ARG nt ot oy ot

|

[y

(e

N

(O]

((»]

F/S TRANSMIT UNIT-2 TOP VIEW (COVER REMOVED)
TMC MODEL TTU-2
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F/S TRANSMIT UNIT-2 BOTTOM VIEW (COVER REMOVED)
TMC MODEL TTU-2




PH-10253

E TRANSMIT FILTER-2 (COVER REMOVED)

N

F/S AND T0O

TMC MODEL TTF-2
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