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STCTION I

GERFR/AL DESCRITCTION

SCCFE CF THE MANUAL

This manual describes the Test Set Teletypewriter TS-700( )/UGM-1
hereinafter referred to as the Signal Generstor, This manual econ-
tains information concerning the purpose, description, theory of
operation, operation, maintenance, and parts list for this equipment.

PURPOSE OF THE SIGNAL GENFRATOR

A

be

de

Ba

The Signal Generator provides conventional teletypewriter
slgnals for the testing and ad justment of teletypewriter

terminal equirment. It also provides pulses for the testing
of comnmecting facilities.

In the adjustment of teleprinter equimment it has been found
that the modification of a standard teletypewriter signal
under controlled conditions will facilitate the .ad justments
of receiving equipment. Measurement of a receiving equip-
ment's capabilities for receiving distorted signals is
another use for such modified signals.

The Signals Generator provides four types of controlled signal
modifications for use as noted above.

The Signal Generator may be attached to and used in conjunction
with the TS-800( )/UmM-1 Distortion Indiestor unit if desired.

The appearance of the unit is shown in Fipgure 1-1

PERFORMANCE CAPABILITIES

Types of Signal

(1) The Signal Generator produces teletypewriter signals in
the start-stop or Baudot form. Fipure l-2 shows a widely
used character coding arrangement. Start-step signals
available include the following.

(a) A "Quick Brown Fox" test message
(b) Selected characters
(e) Alternate "R-Y"

(2) At the 65 word per mimite rate of start-stop sipnal
transmission the "Stop"™ pulse which is generated has the
same length as each of the other pulses in the charscter.
This results in a 7 unit code. For the remainins rates
of start-stop signal transmission the step pulse is
generated 42 percent longer than the other pulses. This
7-42 unit code which results is a standard in the industry.
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(3) Alternate marking and spacing pulses (current-no current)
referred to as "dot-cycles" are also available. These pulses
have widths identical to pulse widths for standard as well as

higher speeds of operation btut they

are not identifiable as

any particular character shown on Figure 1-2. The dot cycle
output is intended for testing of transmission or connecting

facilities between teleprinters.
Cperating Speeds

The following operating speeds and correspondine nominal word

per minute rates which are available are
(1) 7.42 unit code transmission

Characters per minute

368
Lok
(
L&0
600
(2) 7 Unit code transmission
390
(3) Dot cycle transmission
Frequency Pulse Duration
(cycles ver sec,)  (Milliseconds)
23 21.96
28 17.5
37 13.5
75 Te
100 Be

Distortion

tabulated below:

Words per minute class

60
68
British compliment of 60)

()
100

65

60

75
100

200
270

The start-stop signal output can be produced with zero distortion
(perfect signal) or it can be supplied with knovn amounts of

distort ion.

(1) Distortion is produced by advancing or delaying the trans-
itlons of a start-stop character from their normal points
of occurrence relative to the start transition. The follew=-
ing four types of these "start-stop displacements" are

provided in the Signal Oenerator.

(a) Marking Bias (marking berinnine

displacement) is

produced by advancing the instant of space (No current
flow) to mark transition but not changing the instant
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(b)

(e)

(a)
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of the mark to snace transition. This results in
an effective lengthenine of the duration of a "marking”
(current flow condition) pulse.

Spaeing Biss (spacing beginning displacement) is produced
by delaying the instant of the space to mark transition
tut not affecting the mark to space transition. This
resulting in an effective lengthening of a marking pulse.

Marking End Distortion ( marking end displacement) is pro-
duced by delaying the instant of the mark to space trans-
ition but not affecting the space to mark transition.

This results in an effective lengthening of the duration
of a marking pulse.

Spacing End Distortion (spacing end displacement is produced
by advancing the instant of the mark to space transition.
This results in an effective shortening of a marking pulse.

Each of the types of distorted signals can be generated in
amounts up to 50 percent of a unit pulse pericd.

Overall accuracy of the Signal Generator is such that
actual pulse widths measured at the output terminal will
be within 2 percent of the distortion dial setting.

The distortion eircuitry is so arranged that a fixed amount

of distortion as determined by the setting of the distortion dial
may be generated in any of the 4 types of signal distortion

by the manipulation of two distortion selector switches.

d.

f.

£ 1 acteristi

All outputs consist of undirectional current sipnals,
called neutral signals. Two output options are provided.

(1) Internal power supply

Internal power of 120 volts is used to supply either
20 or 60 milliamperes current to the output loop.

(2) External power supply

A line relay included in the unit provides for low
impedance keying of a eireuit by insertion in place
of existing transmitters.

Inmut Power Requirements

The Signal Generator ean be cperated from 230 or 115 wolt
50=60 cycle powers At 115 wolts the unit reguires
approximately 0.65 amperes of current or 60 watts of power.
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SECTION II

DETATLED DESCRIFPTICH AND THTORY OF OPERATION

ETAILED DEECRIPTICH

a. JINTRODUCTION:

Section II presents the physical description and theory of operation of
the Signal Generator designed for generating teletypewriter test signals.

b. PHYSICAL DESCRIPTION

(1) TRANSIT CASE

(a) The transit case housing the Distortion Generator has
overall dimensions of 11-1/4 x 11-1/2 x 9 inches and
has a detachable cover which allows the unit to be
operated within the case after removal of the cover.

(b) The transit case cover is equipped with a gasket lining
around the edge which acts as a moisture seal. Pressure
equalization is slso allowed by the gasket lining during
high altitude transportation.

(e} A webbed canvas carrying handle is mounted on the detach-
able cover of the transit case.

(d) The transit case cover is secured to the case by spring
fastener latch assemblies.

(e) Weight of the unit mounted in the transit case is
28 pounds.

(2) FRONT FANEL

(a) Overall dimensions of the front panel are 9-1/2 x 7 inches,
the materiel being of 1/€ inch aluminum stock. The unit
is designed to mount in a standard 19 inch relay rack, or
on the mounting brackets of the tranait case.

(b) For relay rack mounting, the Signal Generator must first
be secured to the TS-£200 Teletypewriter Test Set (Distortion
Indlcator). Total panel area for the two units is then
7 x 19 inches,

(¢) On the front panel are mounted the operator's controls,
indicator lamp, fuses, input jacks and the power switeh.

(3) CHASSIS
(a) The chassis is construected of aluminum in the form of a

box by the use of aluminum angles. The approximate overall
dimensions of the chassis are £=1/2 x 7 x 10 inches.
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(b) The power supply circuits occupy the area at one side
of the chassis while the etched circuit board which
contains the control circuitry is mounted directly across

from the power supply.

(e) The Quick Brown Fox message generator is

an etched eircuit

board and forms a vertical partition near the center of the

chassis,
CONTROL CIRCUIT BOARD

The control cireuit board contains the timer,

distributor, delay

and amplification stages required in the Signal Generator. Tube

sockets, resistors, capacitors and diodes are
board.

¢ SIMPLIFTED CIRCUIT DESCRIPTION OF ENTIRE SIGNAL GENERATOR (Refer to Fig. 2-1)
e oy DPOVRIPTION OF ENTIRE SIGNAL (

(1)

(2)

(3)

()

mounted to this

Deseription of Funetion or Operation

A train of pips having a controlled
frequency as selected by the front panel
speed control is generated,

(a) When dot-cycles are generated, this
train of pulses controls the output
binary directly,

These timer pips drive a eireuit which
produces a sequential signal on a multi-wipe
output, Each of the outputs corresponds to

Name of Cirecuit

Performing Function
TIMER
RING
DISTRIBUTOR

its respective element of the start-stop code,

including the start and stop pulse,

The above multiple outputs are combined onto a
single lead under the control of

(a) Manual switches which can be set for any
character

(b) "Quick Brown Fox" test message matrix
for test message

(¢) "R-Y» binary, for alternate R-Y signals

The above signals are amplified and shaped to
the proper level,

"B" NET

"Bn AMPLIFIER

(a) Awdliary cirecuits used for the generation nAN NET

of distorted signals sense the condition

of the pulse following the one which is
being transmitted,






