’ SALES SERVICE BULLETIN NUMBER 187
Tone Intslligence System, Model TiS

Heceive Terminal

Transmit Terminal

Figure 1. Q[lustration of Complete Four-Channel Sysiem.

The TMC Tone Intelligence System, Model TIS, is a multi~-channel voice telegraph sys-
tem for use on wire lines, radio or microwave links. The sysiem has been designed
around a basic building block of four compiete tone channels. Four such blocks can be
combined to provide sixisen discrefe channels. The equipment provides maximum
flexibility with ease of operation. Design features such as master power supplies,
common tone transmitter-chassis with plug-in frequency determining elements, com-
mon tone receiver chassis, master filier panels from which filters can be easily re-
moved and changed, provide sasy maintenancs and a simplified logistics program.

The System is designed to be used with any type of terminal equipment which provides
inteliigence in an on-off form. This on-off keyed information is converted inio tones
and combined into a single composite for transmission over a single telephone line or
a single voice channel in a microwave link. Al the recelving end of the System the
composite tones are restored o their original form, and the on-off intelligence is madse
available for use with the proper ferminal eguipment with 8 minimum compromise of

guality.

Prior to designing the TIS System, the TMC Engineering Department made a survey
of voice telegraph eguipment users. This survey indicated i was of paramount im-
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portance that any new tone system be capable of handling the various speeds now being
produced by the multitude of terminal equipments in use. This capability has been
built into the TIS System. By means of proper tones, frequency alloecation, and selec-
tion of filters, the System will provide the following conventional tele-printer channels
or the ielegraph equivalent:

At 60 wpm or less: Up o 16 channels
At 150 wpm or less: Up to 8 channels,
AL 250 wpm or less: Up to 4 channels.

The block diagrams shown on preceding page illustrate a complete 16 channel send/
receive gystem. The units outllned in heavy black are the basic building blocks. I
should be noted that each basic boilding block of four channels is completely indepen-
dent of the balance of the System, and is specially designed for combination with one

Figure 3. Rear View, Model TSR {or TST}), Showing Plug-In Models TTU,
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or more of the remaining three guadrupnle tone blocks. A combining network is pro-
vided in each send and receive filter panel. By means of proper strapping, the Sysiem
will nresent a 600 ohm fermination to the line. This feature permits the user o com-
hine 18 itones on one line, eight tones on one line and eight fones on another line. in
addition, from the point of view of the small station user, he may purchase a single
four chamnel system and {eel secure that fulure additions can be made fo his system
with a minimum of elfort with an increase of traffic requirements.

The mechanical design features of the System componenis are shown in figures 2, 3,
and 4. These photographs show the unit  construction, the plug-in fealures, the
master power supplies and filter panels. The fransmitter and recelving uniis plug
into the rear of the master power supplies and snap inte place by mweans of Dgus
fasteners. Any one fransmitter or receiver can easily be removed for servicing
without disturbing its neighbor physically or inferrupiing operation. All fubes, excent
those in the power supplies, are readily accessible from the rear. Power sunply
tubes are mounied on a hinged front panel and are =2imply removed. The balance of
the power supply can be mainiained in the rack by means of this access door,

The basic System equipment consists of four major components: the Model TST Tone
System Transmitier, the Model TTF Tone Transmif Filier, the Model TRF Tone He-
ceive Filter, and the Model TBR Tone Systemn Receiver. A brief description of each
major component {oliows:

a. Model TST, Tone Bystem Transmiiter

The Model T8T, Tone System Transmitier, is a four channel tone keyer
mounded on a 5-1/4 inch standard 19 inch rack panel. Incorporated in this unitare a
master power supply and four individual tone keyers, Model TT1. Each Model TTU is
identical and interchangeable, with the exception of the frequency defermining element,
These freguency delermining elements are self-contained, encapsulated, exiremely
stable plug-in devices which may be transferred from one transmiiting unit to ancther
or maintained in stock for future system changes. Electronicaliy,the Model TTU con-
verts on-off current or contact pulses inio eguivalent tones. The resultant envelope is
free from iransients, and the sieepness of the original modulating retangular pulse is
retained.

b. Mode! TTF, Tone Transmit Filter

The Model TTF, Tone Transmit Filter, ig a standard filter panel which
occupies 3-1/2 inches of rack space and contains four transmitting filters and a com-
bining network. By means of this network, up to four Model TTF s can be patched to-
gether in any one of the units.

¢. Model TRF, Tone Receive Filter

The Model TR¥, Tone Receive Filter panel is identical to the Model TTF
described above with the exception of the individual filter characteristics. The filters
used in this unitare specifically designed to be used at the recelving end of the System.

NOTE: All of the filters used in the TIS System have been especially designed and are
manufactured by THE TECHNICAL MATERIEL CORPORATION for use in
the System. These fillers feature excellent electrical and mechanical stability,
are physically interchangeable, and are potted with a specially formulated
compound in hermetically sealed metal cases.

d. Model TS8R, Tone System Receiver

The Model TSR, Tone System Receiver, resembles the Model TST unit
physically and contains all of the packaging advaniages, the masier power supply, the
hinged access door and the plug-in feature. Each Model TSR contains four identical
and interchangeable Tone Receive Units, Model TRU. Electronically, the Model TRU




Figure 4. Inside View, Model TT1, Showing Plug-In Freguency-Deternmining Network,
Model NF-103,

d

accepis the filtered tones presented to them and transforms them into on/off pulses of
almost sguare wave shape. 7This is accomplished with a minimum of bias distortion
even though the composite amplitude level may be varying over a wide range. The
Model TRU can be used in conjunction with any conventional terminal device. Where
iocal battery is not provided within the ferminal device, it is suggested that the TMC
Model PSP, Power Supply be used. The Model PSP is described in SALES SERVICE
BULLETIN NUMBER 121.

TECHNICAL SPECIFICATIONS
TONE SYSTEM TRANSMITTER, MODEL TST:

Keying Speeds: Up to 500 wpm, depending upon tone frequency used.

Keying Inpuis: a. Polar or neutral either side grounded.
b. Contact keving to ground.

Input Impedance: 330 to 2800 ohms, adjustable.

Tone Carrier Fregquencies: Standard 170 cycle separation, 425 cps to 2975 ¢ps,
{By means of plug-infrequency determining elements)
Part NF-103,

Number of Ouiput Tone Four, by means of plug~in Tone Keyer, Models TTU,

Channels:

Frequency Stability: ‘ Virtually no drift over normal operating conditions.
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Output Level:

Controls:

Pimensions:
Weight:

Power Requirements:

Continuously adjusiable from 0 volts to plus 6 dbm.
a. Power swiich.

b. Qutput control.

¢. Input Loop control.

5-1/47 high x 15*7 deep x 19’ wide.

31 1bs. net {with four Model TTs).

116/220 volis, 50/80 cycles, 80 watis.

TRANSMIT AND RECEIVE FILTER PANEL, MODELE TTF AWND TRE:

Tone Carrier Freguencies:

Keying Speeds:

Line Terminations:

Mumber of Channels:

Dimensions:

Weight:

Any standard fone freguency within the band 425 o
2975 cps.

80 - 150 or 280 wom.
A specisl matching petwork, adjusiazble by straps, to
accommodate up to four complete {ilier panels ina

single sysiem.

Four, by means of eagily demouniable, wire-in filter
elements.

3-1/27 high x 107 deen x 1977 wide,

8 ths. net.

TONE SYSTEM RECEIVER, MODEL TBR:

Keving Speeds:
Input Level:
Input Impedance:
Ouipui -

Number of Channels:

Controls:

Dimensions:

Weight:

Power Requirements:
Overall System Mounting:

Components and
Construction:

Up to 500 wpm.

Minus 40 dbm o 0 dom, adiustable.

High impedance, fed from Model TTF,
Electronic Keyer, peutral one side grounded.

Four by means of four plug-in Tone Receiver Uniis,
Model TRU.

a. Power SBwiich.
. Output Loop Control.

5.1/4"’ high x 1%’ deep x 18"’ wide.

31 Ibs net, with 4 each Model TRY.
110/220 volts, 50/80 cycles, 100 watis,
Btandard WE Relay Back.

Eguipment is manufaciured in zccordance  with
TAN/MIL specifications wherever praciicable.




i
%

S

|
ORDERING INFORMATION |

In order to facilitate ordering procedures in comnection with this system, the equip-
ment has been assigned part numbers and nomenclature fo allow build-up to suit your
particular requirements. The component equipmenis are designated as follows:

Model TST-1{A)

4 A
Sea:'}les.—j

As the basic equipments are supplied in increments of four, combinations have been
assigned to accommodate the various speeds and tones of the system as follows:

Equipt Sym Combination

FOR SPEEDS UP TO 80 WPM:

Channel Freguencies, cps

Combination
A 425 595 765 935
B 1105 1275 1445 1618
C 1785 1955 2125 2295
D 2485 2635 2308 2975
FOR SPEEDE UP TO 150 WPM:
B 585 935 1275 1615
F 1955 2295 2835 2875
FOR SPEEDS UP TO 250 WPM:
G 8235 1445 1958 2465
Frequency determining elements and filiers may be ordered as separate items. The
part numbers are indicated in the chart below.
GCHART OF REMOVABLE COMPONENTS BY PART NUMBER
CHAMMEL| FREQUENCY BAND PASS FILTERS
FREQ. |DETERMINING TRANSMIT 3 RECEIVE
£Ps ELEMEMNT L FOR MODEL TTF} {FOR MODEL TRF}
(Pro MODEL TTU) S50 WPmM 150 WPM 250 WM { B0 WP 150 WoM 250 WPW
425 NF-10F - 425 FH-141- 425 FR-144- 428
585 MF- 103~ 585 FX-i41- 825 FR-122 - 585 Fr-idd-393 Fr.4s-888
g NE- 035 - 783 FX-141- 785 FX-144- 765
B35 MNF- 103 - 835 FA-14] - 835 FX-142. 338 (FX-i45-933 FR-144-838 [FH-145- 935 FX-146- 335
1305 MNF- 103~ 1105 [[FX-141- 1105 FR-144 -7105
1275 MNF. 103~ 1873 [FX-141 1275 | FX-142-12875 Fr~ 144 1275 {FX-185- 127D
T3] MF - 103 - 1445 || FX-141 -1445 FR-143- 1445 i FX-144 - 1445 FR-145 - {445
Bis NF. 1032 - 1818 FA-141 - 1618 [ FH-142 ~161D FH-144- 1815 [FX-145-1815
1785 NF- 103 - 1785 | FX-14) - 1785 FX- 144 . 1785
BSH BF- 103 - 1855 {|FX-14] - 19585 [FX- 142 1888 |FX- 143 - I1955 ] FA- 144 - {9558 [FH-145 . 1955 iFX-145- j955
225 MF- 103 - 2125 {{FX-14] - 2125 FhA-14d . 2185
2285 NF- 103 - 2295 LFX-141 - 2295 | FX-142. 2285 FX-144 - 2295 FX-1453 - 2295
2455 NF - 103 - 2465 |[FX-141 - 2463 FR-143- 2485l FX- 144 - 2465 F ¥ 146 - 2465
2835 NF- 103 . 2635 || FX-14] - 2638 | FX-i42. 2635 FH-144 - 2635 | FX-MM5 - 2635
z2303 NF. 103 - ZBOS |(FX-14] - 28035 FX-124 - 2805
2875 MF M3 - 2975 [ FM4) - 29?5 FX-142-~ 2975 F-144- 2975 {FX-145- 2973
CH-126
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