INTER-OFFICE MEMORANDUM NO. 303

¥07 ALY Sales FEOM: Havold L. Jobnson

SUBY¥: The TMC Tone Telegraph Systen DATE: July 6, 1961
ERCLOSURES: -
L. Brief description and technical datas
i on Hodel TTS. y
5 2. HBrief explanacion of bauds vs WEH for
E% teletypewriter operation.
&

1. The 8SB on subject equipment has been difficcl: to write due to the
many gided faces of this equipment.
-

in order to provide early information on this equipment, Enclosure (1)

has becn prepared. The information of enclosure {1) will hq,a forthcoming
bulletin. Contmsep s Al

(: ‘ 3. Enclosure (2) provides a brief deseri

piion of bauds vs words per
mivute for teletypewriter operatcion.

Harold L. Johnsonl~
8ales Engineeyr




THE TMC TOME TELEGRAPE SYSTRY MODEL TYS

The THC Tone Telegraph System lModel TTS (AN/FGC-8C {V)) iz 2 completely

:rempistorized telegraph and data cransmission system capable of providing up

C"‘i

o 22 individual teletypewriter channels st speeds up to 75 bauds, with higher

speeds available on request.
¥Model TIS accepts celetypeﬁriter or data signals, either polar or neuiral,
trensforms these signals into auvdio frequency ghified tones, combines ithese

tones, and prepares them for tramsmiscion in the voice frequency band of a

ouitable medium such as a sideband transmitzer. The recelve terminzl accepts the

aggregate tones from a cuitsble receiver, filters the individual frequency
shifced tones, and transforms them into DC signals for keying the :éceive tele-
cypewriter machines or data equipment.

The THC Tone Telegraph cystem vill accept a wide vaviety of keying infor-
mation, synchronous or non-syachromous with DC signal regenexation, if desired.
With the inclusion of voice fregqueacy multiplexers and demultiplexers, TMC
Modals THX-1 (TD-410/UGC) and WMX-1 (TD411/UGC), it is possible to provide up to
48 teletype chacnels within a 6 ke passhand of an SEB communication systen.

The THC Tone Telegraph system is completely trensistorized. Self-con~
cained power supplies prevent complete system failure. Filier networks in
+he send and receive modules are included 2s a pavt of these upits.

Thic equipment has proven itscelf in the fieid, in fixed gtatiom, chip-
board, airborne and mobile applications.

A1l receive diversity cenfigurations listed below require one THC Model 5103

iiversity combiner for each intelligence chaonel utilized, As an azample, the

o

775-3-8 would consict of the following bacic components, {leas tack):
3 Model 5014 Tome Telegraph Transmitters.
16 Model 5028 Tome Telegrash Receivers.

8 Madel 509 Transistor Switches.

8 Model 5108 Diversity Combiners.
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The THC Model 539 ghelf provides mounting and cable comuecilon facilities
; (ft for a1l the basic modules. It will aceept any combinationm of 2%, &" or 8"
modules up to 16" of pacel space, 55" in height.

Since there are & total of 40 four-inch modules inm thig configuration,

10 Hodel 539 equipment shelves would be required. This configuration would
cecupy 52%" of panel gpace in & standard 19" relay rack, exclusive of audio
and BC patching comtrols. .

Table I provides information on the differvent types of systems that may be

ordered in this family.

TABLT, I

2 MODEYL TTS~1-( )YZ . Non Diversity Operation. Internal

3 battery aveilable to operate the receive
¥ teletypewriter loops on owitch selection
: basis.

MODEL TTIS~2-{ )YZ ton Diversity Operation. For operaticn
with staticu battery. :

(f\ ¥ODEL TT8-3~( )YZ Space Diversity on Recelve. Imternal
” battery available to operate the receive
teleiypewricer loops on suiteh selected

i basis.

g HODEL TIS-4-( Y2 Space Diversicy om Receive. For opera-
g tion with station battery.

¥ MODEL T78-5-( )YZ ; Tone Frequency, Diversity, Send and Re-

: g ceive. 1Internal battery avzilzble to

£ cperste the recelive teletypewriter loops
: on gwitch selected basis,

E HODEL TTS-6-{ )YZ Tone Frequency Diwersity, Send and Re-

" ceive. TFor opervation with station batferw,

5,

ORDEXINGC INFORHATION

] o

When ovdering THC Models TFS, the celected system configuration, mumber of

4 R |

channel frequencies are indicated as cshown in the following example:

¥ tiodel F: ‘“c uencies of
(ii‘ 425, 505, 765, 935, 1105,
i System Configuration for 1275, 1445, 1615‘ :
Fon Diversity Operetion. (selected from TABLES I OR IT1)

{celectad from TABLE I)
Channel Symtem
Page




STANDARD FREQUENCY DETRVINING NETHORKS

(VJ 75 baud (100 WPM) chenuel frequencies for those applications where less
than the toral available frequencies are utllized, ave grouped as follous:
L i
- m -;—-Ip
iyl  HATTONAL STANDARD

GROUR I ' . GROUP 1T

170 cps channel spacing 340 cps channel specing
+ 42.5 cpo shift for 75 baud® % §5 cpg shift for 150 baud
{100 wPHM) operation 200 WEM) operation
A. 425, 595, 785, 935 | L2t UP 595, oB5, 1275, 1615
B. 1105, 1375, ¥&5, 1615 . \G. 1955, 2295, 2635, 2973
6. 1785, 1955, 2125, 2205 :

-

D. 24665, 2635, 2805, 2375
E. 3165, 3315

TAILE 11X
TITERNATIONAL STANDARD
( * GRoUR I11 ' : L melrry N
IZB‘cpa channeT apacing - : . 2J0 cph channel ospacing
%35 35 cps ¢hift for 75 beud® "4 70 ops shift fox 150 baud
{100 WPY) operation 1200 WtY) operation
K. 420, 540, 660, 780 8. 540, 780, 1020, 1260
M., $00, 1020, 1140, 1360 © %, 1500, 1740, 1980 12200
o, 1880, 1500, 1620, 1740 : U. 2460, 2700, 2940, 3180
P, 1860, 1588, 2100, 2220

Q. 2340, 2460, 2580, 2700
®. 2820, 2940, 3060, 3180
CETERAT, SPRCIFICATIONS FOR MODELS P7s

OPERATING TEMPERATURE: 10 to 455° C.

STORAGE TEMPERATURE: : -25° ¢. to +85° €. (further
extehfed vanges on special order).

POWER REQUIREMENTS: 115/250 volts, 50/60 cps, (%00
éps optionml), single phase.

CHAYNEL PREGUENCIES: See Tables II and III

CCUPORENTS AND CONSTRUGTION: 411 eguipzent manufactured inm

secordance with JAN/MIL speci-
fiecations wherever practicable.

» .o ' - .n >3 - 4 e - L N
v 100 baud operation oczn be provided a2t a slight increege in coBt. Page
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SPRCIAL ORDERENG TRFORMATION

Audio and DC patching facilities can be provided for monitor and control of
individual and aggregate send tones and for monitoring the incoming received
ssgregate tones, as well 2s providing DC patching £or inputs to the Tone Tele-
graph Transmitters and the outpuis from tbé Tone Telegraph Receivers. In those
cases where eudio level from distant receivers is inadequate, the TMC Model
525, line emplifier {aM-2731/06C), Hith it; asgociated power supply, THC Model
S26A (P?-Z?lSIBGC), can be incorporeted into this system to ecmtzol the incoming
signal ievel. This equipment is meruiactured for the Technical Materiel

Coxporation by Telesignal Corporation.

THDTVIDUAL MODEL SPECIFICATIONS

THC Model 501A SKY-346§21[UGC! Tone Telegrsph Trangmitter
The TMC Model 501A zccepts DC keyed signals, transforms them into audio

ronme frequency shifted sigmals and prepares these signals for trensmisoion via

et gtcég;gble audio transmission medium. Frequency determining networks aze
included aé'a_gaxt of ‘the basic module. Operating frequencies can be gelected fzom
«lve Hational Stendaré ond the International Standard.

Technical §2gcifications

CUTPUT LEVEL: Continucusly adjustable; 3dbm mamimum foé siondard netwerks; 10 dbm
for special networks (less insertion logs of dh&n;el £ilter).

Qﬁ?EETIMPEDéEéE: 6ﬂﬂ.o ;s when used with standard niﬂgle-eaéed filter, un-
balanced operaiion is recommended.

EARMONIC CONTENT: 50 &b below stondard output level.

FREQUENCY STABILITY: The frequency stability of the system &g determined by the
individual tomes gengrated in Models 501A ig better than 2 cycles per second with

cps over & tempersture

L8]

slus or minus 10% line voltage yariation. Better than
range of 0 to +50° C.

TRYING SPEED: 75 baud. Higher speeds zvailable on special order.

Page &



TNUUT CHARACTERISTICS: Hlectzienlly floating; cither inoput Cerminal may be
ounded or left umgrounded.

INPUT KEYING: Dry Contact Reying--- 1 maz keying curreat provided by transmitter
to the contacis.
Neuiral Pesitive or Negative Reying---1 ma (min.) into 2200 obm
internal load or 40.65 ma into 220 ctm internal
: load.
e Polar Feying, Dirvect or Inverted--~ + 1 ma into 2200 ohm intermsl

s e 8

load or + 30 ma, into 220 obm intermal load.
Fifty Micro-imp Feying---Adaptor for keying into 100K ohm available
as optional attachment.
POWER SUPPLY: Self-conteined. 115/230 volt 50/60 c¢ps 1 watt
WEIGHT: 5 1b. 8 oz. ineluding standard network and filtex.

DIMZNSIONS: 5%" high x 4" wide 2 104" deep.

THG Model SO02A(CV-972(P)/UCC} Tone Telegraph Feceiver
The TMC Model 502A accepts audio tone frequency chifted signals of a com-

sosite nature, filters out the wanted signel and transforme this gignal into a
DC heyed low level signal.to key an external teletypewriter loop, with am ap-
propriate keyer such as the THC licdel 509 {providing its owmn battery to the
lina), or the TMC Model 509P/B (used vhere external battery is svailable}. In-
foraation on the keyers will be conteined in following paragraphs. TFrequemcy

detcrmining networks are included as a part of the basic module. Operating

Tochnical Specifications

HPUT CHARACTERISTICS: 600 ohm, umbalanced.

TNPUT LEVEL: =45 dbm to +5 dbm (higher or lower signal levels can be accom-
modated on special request}.

CONTROLS: All controls accessible from the front panel.

MONITORING: All cerdinal circuit poinis available on front penel test jacks.
TRANSTENT RESPONSE: ¢0 db amplitude keyed input sigrel will not produce errors

on a receiving teleprinter.

POWER REQUIREMENTS: 1 wett approximately 115/230v 50/60 cycles

Page 5



R?ﬁ’iﬂfé sPEED: 75 baud. Bigher speeds svailable on special order.
STCNAL DISTORTION: Sias Distoriion: less than 1% (Adjustable).
History Distortion: less than 1% ; %
Cavrier Distortion: depends o desired speed and chaniel
frequency.

OCUTPUT LEVEL: Neutral 5 volt into 70 K (or larger), or neutral 1 ma iato 330 ohm.

al, floating output of

65 ma max. into 2000 obms.
WEIGHT: 5 1b. 8 oz. inclusive of standard petwork and filter.

DIMERSIONS: 5%" high x &" wide x 103" deep.

i ¢

TIC Models 5090 (SA-733/UCC) amd 509P/B Transictor Keyer

The THMC Model 509 acceptc the low level DC keyed signal fxom the Model
502A and transforms this signal into an appropriate level capable of operating
en ezternal teletypewriter loop with internel ox exsternal battery selected by
s front panel switch. Inclusion of this unit in & system requires panel space.
The THC Model S09P/B performs the same function as the Model 509 except that no
provigion iz made for internal battery cperation. When this uait is included in
o system, mo addicionel panel space is required as it vides "pigey-back" on the
rear of the shelf contailning the Model 502A.

Technical Speciiications

HODELS 50° end 509P/5

SIGNALLING SPEED: 2000 beud max. (1000 dot-cycles).
THEPUT SIGHAL: 1 MA (min.) nmeutrel, negetive keyirng.
INPUT IMPEDANCE: 2K (approz.}
CUTHFGT: Space-—-open Cilrcuit.
Mark~~-ghort circuit, 75 me mazimum, with external battery.
Wich self-contained line battery: Space-—open cirvcuit., Mark - 55 ma
{pte 2E load. Open civcuit voltsge—130 volts max.
DAFTCTERCY: 60% (at 60 MA loa2d current and ~120 VDC Line Battery).
OPEN CIRCOIT LEAKAGE: ILess than 100 micro-amperes.
PROTECTIVE FEATURES: 1/8-zmpere load fuse. Lcad circuit cilicon-diode pro-
tected sgainst high tramsient voltages and aceidental polarity inversion of

iine battery.
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NMODEL 509 ONLY:

OUTPUT SIGRAL: 75MA (max.) neutral keyiog.
PEYSICAL SIZE: 103" deep x 5%" high z 4" wide.

WEIGHT: Approximately 1% lbs.

: %_,_ _ STRUCTURE: Front-panel mounting in Model 539 equipment shelf.

POWER REQUIREMENTS: 115/230 volt 50/60 cps at .2 amp.

CONTROLS: Load current adjustment (0-2.5K, Z5W).
BATTERY Selector: INT. /Ezternzl.

HMODEL S09P/B ONLY:

QUTPUT SIGNAL: 75MA (max.) neutral, negative keying.

PHYSICAL SIZE: 5" deep x 3%" high x 33" wide.

WRIGHT: Approximately % 1b.

STRUCTURE: Plug~-in esgembly.

INPUT POWER REQUIREMENTS: Normal: 120-130VCD.
Negative Battery {(Positive grounded) at appx.
1004, :
Cuxrent: 75 MA max.

CONTROLS: Losd curTent edjustment (0-2.5K, 25W).

UG Model 510B (CM-18¢/UGC) Diversity Combiner

The TMC Model 510B is incorporated into the Teceive sysiem whenewer space
or frequency diversity is desired. This upit co-zelates the relative strengih
of fuo receive chanmels conteining the same informetion and allows the channel
#ith the strongest signal to control the cutput keyer. Switching is accomplished
by means of dicdes, thus eliminating owitching transients.

Technical Specifications

THPUT IMPEDANCE: For bridging across a 600 ohm load.
INPUT LEVEL: O ébm to -30 dbm.

HODULATION:  F.S.K.

TRLOUENCY RANGE: 400 cps to 10 RC ecavrier.

REVING SPEFD: O to 100 dots/sec (speeds uwp to 500 dots/sec om special order).
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DIVERSITY SELECTICH: Balanced-limiter output level comtrel and polar-dicde
switching.
OUTPUT SIGNAL: Neutral, negetive, 5v into 5K or open circuit {Berived from

T/S Tone Receiver).

. 7hONT PANEL CONTROES: a. Chanmel "A" input attenuator

. Channel "B" input attenuatox
c. Signal-gense switch

FROWT PANEL ADJUSTMENTS: {(recessed screwdriver typa)

a. ‘Gain Balsnce

b. D.C. Balaence
INTERNAL ADJOSTMENIS: Home
MONITORING FACILITIES: a. Chamnel "A" level Meter

b. Chaanel "B" level Meter

¢. 3 Fromt-panel test points

d. rear accessories socket for tuning moniteor
POWER CONSUMPTION: 0.25 Watt eppx. (suppiied by one F/2 Tome Receiver).
 TRANSTSTOR COMPLEMENT: 6 C.B.S. Type 2N130 PNP j:.mctf:on transistors.
URIGET: & 1bs. approximately

s ey : :
DIMEWSIONS: 5% high by 4" wide by 10 3/4" deep.

TMC Hodel 507 Transistoxr Reiay

The THC Model 507 Transiccor Relay provides polar or nentral relay output
" of teletype sigrals when used in conjunciion with TMC Model 502A Tome Telegraph
receiver. Transistor ci?:euitry provides control of a polar relay to key the
external battery loop. Spark suppressors ave provided to minimize keying line
trancients. Front panel metering of the DC loop is provided. A "piggy-back"
version, the TMC Medel 507P/B is elecirically identical to the Model 507 ex-
cept that the front panel meter is eliminoted,and the unit is constructed for
mounting on the rear of the Model S502A module for pavings of front panel space.

Technical Specifications

THPUT SYICHAL: From associabed Model 5024 F/2 Tone Receiver Model S0 Diversity
Comparetox, ete.

TOWER: 8 VDC ot 30 ma spryxoximatelvy, (fvom Model 5024)
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QUTEUT: Doy contacts with standard spark supprescors and cwbput-shaping nebworlk.
QUTPUT SIGHAL: Neutral c;r Polar, 65 wma 130 V. mex.

SICNAL SPEED:. 75 baud max. 7

| LOOP CUBRENT CONTIROL: 0-2.5K, 25 W interpal Rhesstat. {Accessible from front

panel).

SICHAL BIAS CONTROL: Internal {accessible from front panel).

METERING: TFront-Panel meter, two geales 160-0-100 ma and 50-C-50 ma.
DIMENSIONS: 4" x 5%" = 10%"

WEIGHI: 3 lbs. epprozimately

CONNECTORS: Single vear commecior for divect plug-in commection to equipment
shelf (Model 519).

TMC Vodel 525 Lipe lifier (AM-2731/UCC

The THC Model 525 Line Amplifier is o completely transistorized audio
ewplifier providing 600 ohm transformey isolation between input and output with
36 dbm of gein evailable; It is usef#l in a multichamnel telegraph system
vhere it ig desirable to conivol orx raise the level of the incoming aggregate
tone line. This unit vecelves izs Operating power from the TMC Model 5206
{PP-2713/UGC} Power supply.

Technical Specifications

INPUT AND OUTPUT: Transiormer isolated.
INPUT ARD OUTPUT IHPEDANCE: Hominal 600 ohms.
Gaills FNominal 36 dbm.
FREQUENCY RESPORNSZ: 300 to 1€ Ke + 2 db.
INPUZ POVER: -15 V., 55 ma (£rom Model 526).
DISTONTION (3RD HARMOWIC): -40 &b {operating level of 10 dbmj.
CONTROL: Tront Panel Gain Control
HAPH UP TIMB: Nome.
DIMENSIONS: 5%" x 2" » 11",

WEIGHT: 1 1b. & oz.
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*i0C dModel 526 {PP-2713/UGC) Fower Supply

THC Model 526 (PP-2713/UGC) Power Supply is a completely transistoriczed

power supply used to provide operating power to the THC Model 525 Line

Anplifier as well as the THC Model 3205 {3B8-1178/UGC) Meter panecl.

or

q2013 in any combinacvoﬁ.

Technical Specificztions

This power

upt ly is cnpable of prov1dlag the DC operatxng power to as mapy as four Model 525

POWER SUPPLY: Bridge rectifier yith individual filter resistors and condensers

for each loading unit.

QUTPUT DC VOLTAGE: Four outputs providing -15V. + 10% at 55 MA each.

CONTROLS: On/off Power Switch.

MONITORING: WNeon pilot light end 5 front pansl test points.

P

WE

VENSIONS: 5% x &% x 11",

IGHT: 4 1bs. 9 oz.

TNC Model 520B (SB-1178/UGC) Meter Panel

o

+7

Su

DG

TMC Model 520B (SB-1178/UGC) Met=r Panel provides for monitering of audic

nes within the range of -40 DBM to 20 DBM and DC current from -75 MA to

5 MA. This unit vecelves its operating power from the TMHC Model 528 Power

ipply.

Technical Specifications

RANGE OF MEASUREMENT: -40 dba to +20 dbm.

RANGE Of MEASUREMENT: -75 ma to +75 ma.

CALIBRATION ACCURACY: 3C0 to 10 Kc 42 db.

In

PUT POWER: -15 V., 55 ma {from Model 526).

'alal

COITROLS: Calibration control and 2 db step sttenuator (40 db range).

DIE

ENSIONS: 5%" x 6" x 11",

URIGHT: 3 1bs. approxzimately.

Lrg
i

MG Model 522 (8B-1177/UGC) Pewer Distribuiion Panel

THC Model 522 (SB-1177/UCC) Power Distribuiion Pamel provides for control
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e g TR KT e A SRR LT TIPS B i a1 3% e T - e
Of LRCORINg SHu }JC}'&:C.‘: and distributiopn of this gCWer To the inglvicudl mMOoGULeS.

GUTFUT: (a) Main power circuit, switch coairolled, providing power to the
units of a complete Tone Telegraph Sysem, and (b) Auxilliary power cirvcult,
vroviding power for 2 comvenience autléts.

TUSING: Separate fuces end blowm fuge indicators for main and awxllliavy pow-

er clireuits. Hain circuit fuse « 3 amp; Convenience ocutiets ~ 5 amp.

G Model 5217 (SB-1179/UGC) Signal Distribuiicn Papel

TNC Hodel 521T (SB-1179/UGC) Signal Distribution Panel provides for

h

connection of all external iires, sudio and DC, when inmcorporzted a&s part o
a complete system.

Technical Specificatiens

TIRMINAL CONMECTIONS: 3 W.E. type 6 by 8 terminal blocks (50% spares) for com-
mection to overhead signal ducts.

DC CINCUIT (MIEIMR): & ;ransmit lines, 8 receive lines, 3 DO trunks, +130V,
~-130V and ground connectiéns.

TOXE CIRCUITS (MINIMIRD): Ome trenswmit GQG oha circult equ?pped with attenuator
zpd line isolation tramsformer.

CONE CIRCULT CHARACTERISTICS: 600" ohm balanced on line oide + dbm mez. level.

DIMENSTIONS: Standerd 35" x 19" Panel.
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Faclosure 2

BAUDS VS WORDS PER MINUIE
The modulation speed capability of eny teletypewriter system is best
scated in terms of baud rate of the signel being handled. As an example,

the length of ae individual signal element for 75 baud operation is 13.33

Baudot Code, in which the start element, the five intelligence elements, and
stop element are of equal lengths, the time required to compleie one
character operation will be 93.31 milliseconds. Relating thig in terms of

6 characters for average word gives us a teletypewriter speed of approxi-
nately 106 words per minute. When these same factors are applied to & tela-
typewriter machine operating in the 7.42 Baudot Code, in which the stop
element is 1.42 times the lengih of a sigral element, we arvive at a word pev
minute operati.t;n of approzimately 101.

There arve various factore involved in the Qelecta’.on of the 7.42 Baudot
Code, the most logical of which was to allow ithe veceiving machine sufficient
rime to keep up with the send machive in an era in which electrical and
nechsnical tolerances were looser than those today.

it is possible, and in fact most desirable, to operate inm the 7.0 Baudot
Code. sivce the application of eryprographic mesking devices is easier with
a vniform signal. The last recommendation of the CCIT was to adopt .as a
stondard 50, 75 and multiples of 75 baud operating rates in the 7.0 code.

For your information, 50 baud operation in the 7.42 unit code is
epproximately 67.33 words per minute aad 71.43 words per minute in the 7 unit
code,

e 1p evident from the foregoing ezplenation that bawd vate is the
most loglcal definition of the modulation capebility of any teletypewxiter
¢ronsmisnion system. Yor this reascon all technical ppecifications on such

eguinment will specify baud rate rather than worés per minute.




