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FIGURE 1-1 STROBOSCOPIC TEST SET
( Connecting Cables Removed From Storage Compartment )
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SECTION 1

GENERAL DESCRIPTION

1. SCOPE OF THE BULLETIN

a. This bulletin contains instructions per-
taining to the application, operationand mainten-
ance of the Model 28 - Stroboscopic Test Set.
The test set is a portable device for measuring
the beginning, duration, and endof periodic cur-
rent pulses initiated by the signaling contacts of
teletypewriter units - particularly the Model 28
line of equipment.

b. Section1coversthegeneraldescription,
physical layout and electrical characteristics of
the test set. Section 2 presents the principles
of operation. Section 3 outlines the procedure
for the operation of the test set. Sections 4 and
5 pertain tothe care and maintenance of the unit.
Section 6 provides an exploded view of each
mechanism with part numbers and description.

c. Unless stated otherwise, reference to
left or right, up or down, and front or rear ap-
ply to the unit as viewed from the operator's po-
sition.

2. PURPOSE AND BASIC PRINCIPLES

a. The Stroboscopic Test Set is arranged to
display atraceoflight around the inner diameter
of a calibrated scale. A hub assembly which
supports a neon lamp is arranged to revolve
within the opening of the calibrated scale. The
attached disk shields the lamp assembly with the
exception of a narrow slot on the perimeter of
the disk. As the disk is rotated at the exact
speed of the unit to be "strobed", the current
pulses initiated by the contacts to be checked
will be displayed stroboscopically as a series of
stationary bands of light.

b. The signal measuring scale is divided
into five segments corresponding to the five unit
code - plus the start and stop segments. Each
segment is further divided into unit lengths to
facilitate direct measurement of each pulse
image. The scale may be moved clockwise or
counterclockwise in order to align the start seg-
ment with the trace of the startpulse. A detent-
ing feature prevents an accidental shift of the
scale position. However, the scale may be ro-
tated manually with little effort.

c. The pulse length and transition points
(no current, and current to no current) may be
readily determined relative to the mechanical
operationof the equipment undertest. The qual-
ity of the contact closure will be indicated by the
presence or absence of discontinuities in the
pulse pattern. By means of the control switches
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on the front panel, it is possibleto select indivi-
dual pairs of contacts for strobing. The self-
contained cables with their connectors provide
rapid electrical connections to the units being
tested. The set may be directlyconnected to the
following units, through connectors:

(1) Model 28 Reperforator-Transmit-
ter Set.

(2) Model 28 ASR Set.

(a) Pivoted and Fixed Head Multi-
Contact Transmitter Distributor.

(b) Fixed Head Multi-Contact
Transmitter Distributor.

(c) Pivoted Head Multi-Contact
Transmitter Distributor.

(d) Perforators equipped with code
reading contacts.

In addition, the Stroboscopic Test Sets LSS201
and LSS202 may be directly connected through
connectors or adapters to the following units:

*(1) Self-Contained Model 28 Units

(a) Typing Reperforator with code
reading contacts.

(b) Multi - Magnet
with verifying contacts.

(c) Fixed Head Multi- Contact
Transmitter Distributor.

Reperforator

(d) Single Contact
Distributor.

Transmitter
*%*(2) Originating Station Set of Automatic
Line Switching Systems.

(a) Model28 Transmitter Distrib-
utor with pullback feature.

(b) Model 28 ASR Keyboard.

(c) Model 28 Multi-Magnet Re-
perforator.

(d) Model 28 Card Reader.

*LSS201
**1.SS202

1-1
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FIGURE 1-2 STROBOSCOPIC TEST SET
( Rear Door Open- Vewing Cable Compartment )
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d. The test set is designed to ''strobe'
contacts operating at 60, 75, 100, and 200 WPM.
The Test Set LSS201 comes equipped with a two
lobed pulser contact cam and a two cycle signal
measuring scale when units running at 200 WPM
are to be strobed.

e. Provision is made on the LSS200 and
LSS201 to connect the sensing contacts of either
the fixed or pivoted head transmitter in series
with the distributor contacts and viewed simul-
taneously. The Test Set LSS202 makes provision
for comparing the sensing contactsof either the
fixedor pivoted headtransmitterto the distribu-
tor stop pulse.

f. The LSS202 Test Set is capable of gen-
erating a 35 ms. and 65 ms. spacing pulse which
isused in the adjustment of the circuitassurance
circuit. This selection of spacing pulses is
made by means of control switches in the test
set.

3. PHYSICAL LAYOUT

a. The test set is contained in a sheet
aluminum cabinet with a sloping front. The ap-
proximate dimensions are as follows: 14 inches
high, 14 inches wide and 11-1/2 inches deep.
The sloping panel provides a good view of the
image generated by the neon lamp when the test
set is placed on a convenient table or bench. A
hinged door at the rear of the cabinet provides
access to the cable compartment and the gear
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lever. The weight of the unit is 24 pounds.

b. The testset mountedon the control box
(LSS202) is approximately 17 inches high, 14 in-
ches wide and 11-1/2 inches deep. Thé control
box contains the switchesnecessary for selecting
the contact to be strobed and the cables neces-
sary to connect the test set to the unit under in-
vestigation. The Switch Control Box is mech-
anically and electrically detachable from the
Stroboscopic Lamp Cabinet.

c. Two major components - the hub assem-
bly drive mechanism andthe rectifier assembly
- arelocatedto the left of the cable compartment.
A sloping mounting bracket supports the base
plate containing the hub assembly with its drive
mechanism and also positions the mechanism to
align with the sloping panel. The rectifier as-
sembly provides two D. C. outputs. One output
energizes certain contactsto be strobed and the
magnets; the higher potential output energizes
the neon lamp.

4. ELECTRICAL CHARACTERISTICS

a. INPUT --- 115 volts, 60 cycles A.C.,
single phase; Watts -- 50.

b. RECTIFIER OUTPUT --- 120 volts
D.C., 500 MA. and 240 volts D.C., 20 MA.

c. PULSING SIGNAL (to trigger selector
magnet of reperforator, perforator and printer.)
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FIGURE 1-4.
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STROBOSCOPIC TEST SET (LSS202)
(REAR VIEW)
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- - - - === | CALIBRATED SCALE

GEAR WITH
SHIFT ROTATING
60 WPM
75 WPM
100 WPM

MOUNTING
BRACKET
WITH
FUSE

240 VOLTS D.C.

120 VOLTS D.C.

POWER
SUPPLY

INPUT ---
115 VOLTS
60 CYCLES

(A) CONNECTING CORD FROM THE FOLLOWING
1. SINGLE CONTACT TRANSMITTER DISTRIBUTOR
2. SIGNAL GENERATOR - PRINTER KEYBOARD
3. REPERFORATOR SELECTOR MAGNETS (PULSER) A
4. SIGNAL DISTORTION TEST SET - DXD.

(B) CONNECTOR PROVIDED FOR L
PERFORATOR CODE READING CONTACTS

- e D
(C) CONNECTOR PROVIDED FOR

PIVOTED HEAD OR FIXED HEAD
MULTI-CONTACT - TRANSMITTER DISTRIBUTOR

(D) CONNECTOR PROVIDED FOR
AUXILIARY HEAD, STORING CONTACTS e
ON DOUBLE HEAD TRANSMITTER DISTRIBUTOR { |]

FIGURE 2-1 BLOCK DIAGRAM
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SECTION 2

PRINCIPLES OF OPERATION

1. STROBOSCOPIC TEST SET

a. GENERAL. In the following section,
which relates to theprinciples of operation, re-
ference is made to the simplified block diagram
in figure 2-1, the schematic circuit diagram
figure 5-7 and the actual wiring diagram figure
5-8. The function of the individual circuits and
mechanical linkage figure 2-1 isdescribedin the
sequence of operation.

b. MOUNTINGBRACKET. Figure 6-4---
This bracket is arranged to support the base
plate containing the motor, gear shift assembly
and hub assembly at an angle which will align
with the sloping panel. The fuse receptacle is
also attached to the mounting bracket and the
area under the forward end of the bracket con-
tains the resistor assembly.

c. MOTOR UNIT. Figure 6-7 --- This is
a synchronous, 1800 RPM, capacitor start ca-
pacitor run, single phase motor. The rotor is
equipped with a fan on each end. A shield in
each end cap is formed so that the air is drawn
in around the bearing housing, moved past the
end of the stator winding and exhausted around
the perimeter of the end shield. With this ar-
rangement, the bearing lubricant is cooled
prior to the stator winding. The capacitoris at-
tached to the base plate and located to the right
of the motor. The interconnecting cable is ter-
minated at the terminal block on the left side of
the cabinet.

d. GEARSHIFT ASSEMBLY. Figures 6-4,
6-5 --- The lower shaft of the mechanism is
coupled to the synchronous motor and the output
shaft drives the hub assembly. A movable gear
cluster, keyed to the output shaft, permits the
selectionof any one of three gear ratios (60, 75,
and 100 WPM). The gear cluster is manually
shifted toward the front or rear and locked into
its new position by the shift arm assembly.

CAUTION

The gear cluster should not be moved while the
motor is running.

The rear extension of the output shaft
contains the cam whichoperates the pulser con-
tact. The slip ring brushes are attached to the
frontofthe gear mechanism to align with the slip
rings on the hub assembly.

e. HUB ASSEMBLY. Figure 6-8 --- The

hub assembly supports and moves the neon lamp
in a circular path around the inner diameter of
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the signal measuring scale. The disk covers the
frontopening and masks the extraneous light ad-
jacent tothe narrow sliton thelamparm assem-
bly. The rotatingneonlamp is energized through
the slip rings on the hub assembly - refer to
figure 2-2.

f. D.C. POWER SUPPLY. Figure 6-9
--- The source of direct current to energize the
neon lamp, the clutch magnet, the selector mag-
net and the contacts on the unit to be strobed is
obtained from the self-contained rectifier. The
rectifier is supported by a bracket attached to
the left side of the cabinet. The input leads (115
Volts A. C.)and the output leads (120 Volts D. C. ;
240 Volts D. C.) terminate at the terminal block
directly above. Note that the fuse on the input
side is common to the motor unit. The fuse lo-
catedon therectifier mounting plate is connected
with the 120 Volt D. C. output. Full wave recti-
fication is used to obtain the 300 milliampere,
120 Volt output. By connecting a 120 Volt, half-
wave rectifier inseries with the full-wave recti-
fier, a 240 Volt supply is obtained for the neon
lamp circuit.

g. CONTROL SWITCHES ANDCABLE AS-
SEMBLY. Figures 6-3,6-11 --- The various
control switches are located near each corner
of the front panel (Figure 3-1). This control
circuitry permits the operator to select the
desired contacts of the unit to be 'strobed’.
The main cable links the control switches with
the unit to be tested by means of the 32 pin con-
nectors. Note that the branch with the two con-
nectors (male and female) will connect combined
units using the pivoted head and fixed head. The
branch withthe single connector is arranged for
connection to the code reading contacts and is
equipped with an adapter to accommodate the 20
pin connector used on certain perforators. The
input signal jack located on the front panel pro-
vides for the strobing of individual contacts such
as the keyboard signal generator.

2. CIRCUIT ANALYSIS FOR LSS200 AND
LSS201

a. GENERAL. The circuit described in
the following text is shown in the overall sche-
matic diagram (Figure 5-11) and the actual wiring
diagram (Figure 5-12). Refer to Figure 3-1 for
the location and nomenclature of each switch.

NOTE

Except for the Perforator Strobe Switch, the
Control Switches for the Stroboscopic Test Sets
LSS200 and LSS201 are identical.
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b. POWER INPUT --- The 115 Volt, 60
cycle, power cord is attached to the terminal
block and from this terminationone lead branches
to connect with the motor and the rectifier input.
The other lead completes the circuit throughthe
motor fuse and the power switch.

c. "POWER ON-OFF' SWITCH --- The
S.P.S.T. switch is arranged to energize the
motor and rectifier simultaneously.

d. "STROBE-ORIENT" SWITCH --- This
is a D.P.D. T. switch which conditions the neon
lamp circuit. In the STROBE position, the neon
lamp is conditioned to produce the trace of the
individual contacts selected. In the ORIENT
position the neonlamp is conditioned to produce
a trace of all distributor contacts in series with
their respective sensing contacts.

e. "CL MAG SENSE-DIST" SWITCH ---
This is a S. P.D. T. switchwith its OFF position
at the center. The purpose of the switch is to
energize either the distributor clutch magnet or
the sensing clutch magnet on the transmitter
distributor to be strobed. In its DIST position,
the switch completes the return circuit (ground)
to the distributor clutch magnet. In its SENSE
position, the switch completes thereturn circuit
(ground) to the sensing clutch magnet. When the
sensing clutch is tripped and the shaft starts its
rotation, the distributor clutch contacts function
to energize the distributor clutch magnet. The
distributor clutch magnet may be energized di-
rectly when strobing the transmitter auxiliary
contacts.

f. "PULSEON-OFF" SWITCH --- If are-
perforator is connected to the test set, some
means of operating the selector magnetis needed
in order to strobe the code reading contacts. A
pulse generated by the test set to simulate the
normal start pulse is produced by the cam and
pulser contacts attached at the rear of the gear
shift mechanism. The PULSE switch shunts the
pulser contacts when units other than the reper-
forator are strobed.

g. "T-DSTROBE'" SWITCH --- The trans-
mitter distributor strobe switch (Figures 3-2
and 6-2) is a four section, ten (active) position
switch that is arranged to select the individual
contacts on the transmitter distributor to be
strobed.

NOTE 1

The dots on the outer circle of the switch plate
refer to the electrical contacts associated with
the distributor shaft.

NOTE 2

The dots on the inner circle of the switch plate

CHANGE 1

2618

refer to the electrical contacts associated with
the sensing shaft.

(1) The section of the switch marked
DIST in the schematic wiring diagram of Figure
5-7provides for the selection and interconnection
of the individual contacts on the distributor shaft
to the neon lamp circuit.

NOTE 3

Position PIV of Figure 3-1 is not a part of T-D
STROBE switch, however RDR is. Therefore,
place SELECTOR switch in its TD position and
the T-D STROBE switch on RDR.

(2) In the same manner, the section of
the switch marked FIXED HEADin the schematic
wiring diagram of Figure5-11provides for the
connection of the test set to the contacts asso-
ciated with the fixed head sensing mechanism.
With respect to the switch plate markings of
Figure 3-1, place SELECTOR switch in X-TD
position, T-D STROBE in RDR position, and
CL MAG in DIST position.

(3) The section of the switch marked
DIST CLUTCH (Figure 3-1) conditions the dis-
tributor clutch circuit so that the clutch is pulsed
by the distributor clutch contacts when the #1
through #5 contacts are strobed. When the aux-
iliary contacts, clutch contacts, and tape out
contacts are to be strobed, the switch conditions
the distributor clutch circuit so that power is ap-
plied continuously to the distributor clutch mag-
net.

h. "SELECTOR'" SWITCH --- This is a
four section, three position switch located on the
lower left corner of the front panel. The pur-
pose of the switch is to select the output leads
in the maincable that are associated with either
of the following set of contacts on the respective
unit to be strobed.

(1) Distributor - multi-contacts (DIST)

(2) Storing Switch - multi-contacts, as-
sociated with the pivoted head sensing mechan-
ism (TD)

(3) Storing Switch - multi-contacts, as-
sociated with the fixed head sensing mechan-
ism (auxiliary transmitter) (X-TD)

The fourth section of the switch, in conjunction
with the clutch magnet switch, is arranged to
complete the trip magnet circuit and to energize
the contacts of the particular unit to be strobed.
The first two sections are arranged to connect
the multi-contacts of either transmitter in series
with the respective contacts of the distributor.
The third section is arranged to provide the
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return circuit (ground) to the distributor multi-
contacts and to connect the neonlamp in the cir-
cuit to be strobed.

i. "PERF STROBE" SWITCH --- This is
a single section, eight (active) position switch
arranged to insert the respective code reading
contacts in series with the neon lamp circuit.
Note the switch is retained in its T-D position
except when strobing the code reading contacts.
In addition the PERF STROBE switch on the
LSS201 enables the signal generator of the single
contact TD to be viewed in the number one con-
tact position of the switch.

j. SIGNAL OR CONTACT INPUT JACK
--- This jack is connected in series with the
leads of the reperforator magnet and with the
neon lamp circuit, to facilitate the checking of
certain units. The following applications are
listed for use with Model 28 Equipment.

(1) External contacts such as the signal
generator usedon the single contact transmitter
distributor and the Model 28 keyboard may be
plugged into the jack.

CAUTION

The contacts must have no electrical potential
and must operate at the same speed as the test
set.

(2) An external pulser contact may be
connected to the jack to operate the reperforator
for checking selector operation.

3. SWITCH DESCRIPTION - LSS202
NOTE

The description of the POWER Switch, PULSE
Switch, and STROBE-ORIENT Switch as given in
Paragraph 2 are common to the Stroboscopic
Test Sets LSS200, LSS201, and LSS202. The
following switch descriptions apply only to the
Stroboscopic Test Set LSS202.

a. '"CL MAG" SWITCH --- This is a
S.P.D.T. switch which controls the transmitter
distributor clutch trip magnets of the units being
tested. In the DISTRIBUTOR position, this
switch supplies ground to the distributor clutch
circuit. In the SENSE position ground is sup-
plied through the distributor clutch contact to
the sensing clutch magnet and the distributor
clutch magnet.

b. "CONTACTINPUT" JACK --- Thisjack
provides a means of strobing external contacts,
which have no electrical potential of their own,
providing the contacts are operating at 60, 75,
100, or 200 WPM.

c. "UNIT SELECTOR" SWITCH --- This
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is a six section, six pole, six position rotary
switch. This switch provides selection of the
unit whose contacts are to be strobed.

d. "CONTACT SELECTOR" SWITCH ---
This is a five section, thirty pole, two position
rotaryswitch. This switch provides the selection
of the marking or spacing side of transfer contact
pileupsonthose units that employ transfer con-
tacts.

e. "KYBD, PERF ANDREPERF" SWITCH
--- This is a five section, five pole, twelve po-
sitionrotary switch whichprovides the following:

(1) Strobing of the five code reading
contacts, auxiliary, letters, andfigures contacts
of the keyboard so equipped.

(2) Strobing of the five code contacts,
auxiliary and universal contacts of the reperfo-
rator.

(3) strobing ofthe auxiliary I and aux-
iliary IT and magnet release contacts of the multi-
magnet reperforator.

(4) Means for energizing, with a mini-
mum current pulse, the punch selector magnets
of the multi-magnet reperforator, in order to
check the operating margin of its punch selector
mechanism.

f. '"CODOMAT AND DETECTOR'" SWITCH
--- This is a three section, three pole, eleven
positionswitch whici provides for the following:

(1)

ing contacts.

(2) Means for selecting a 35 ms. or
65 ms. spacing pulse for adjusting the circuit
assurance circuit.

g. ""TRANSMITTER'" SWITCH --- This is
a three section, three pole, twelve position ro-
tary switch. It provides for the strobing of the
code reading and auxiliary contacts on the sensing
shaft of the fixed head, multi-contact transmit-
terdistributor. Italso strobes contactsoperated
by the sensing shafts of the pivoted and fixed
head, multi-contact transmitter. This switch
provides for strobing the distributor code and
auxiliary contacts on the distributor shafts.

h. "VOLTAGE SELECTOR" SWITCH ---
Thisis aS. P.D. T. switch, which depending upon
the operating voltage, will provide 48 Volts D. C.
or 120 Volts D.C. to the clutch magnets of the
apparatus under test. The switch is normally
locked in the 48 Volt D. C. position and must be
deliberately unlocked with a screwdriver if the
120 Volt D. C. is required. Cables and connec-

tors are supplied with the LSS202 for connecting
a 48 Volt D. C. power supply to the test set.

Strobing of the codomat code read-

CHANGE 1
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SECTION 3

INSTALLATION AND OPERATION

1. GENERAL

a. Since the test setis a portable device,
there is noinstallationrequired other than plug-
ing the unit into a convenient 115 Volt 60 cycle
outlet. The self-contained cables with connec-
tors facilitate rapid connection to the Model 28
line of equipment. An ample length of cable is
furnished in order that the test set may be placed
at a convenient eye level.

b. The self-contained rectifier supplies the
D. C. potential (240 Volts) for the neon lamp and
the D.C. potential (120 Volts) to energize the
contacts to be strobed. An external source of
potential is not compatible except when strobing
the Line Switching System equipment, 48 Volts
D. C. is obtained from the ASR under test.

CAUTION

Care should be exercised not to include the line
battery in the circuit of the unit to be strobed.

c. In the event thatanelectrical noise sup-
pressor is used across the signal contacts such
as the keyboard signal generator, the trailing
edge of each trace on the test set will be dis-
torted. The image will carry over into the ad-
jacent section of the calibrated scale. This con-
ditionis overcome by disconnecting a lead of the
noise suppressor from its terminal.

2. TEST PROCEDURE

a. Open the rear door of the Test Set
(L.SS200 and LLSS201) and remove the cables from
the compartment. Connect the proper cable
adapter to the unit being tested. The various
cables are marked for quick identification.
Connect one end of the appropriate cable to the
unit under test. Connect the other end of the
cable to the corresponding plug on the test
set. (When the perforator in the Automatic Send-
Receive Set is to be strobed, it is necessary to
use the adapter that is furnished to convert the
32 point connector to a 20 point connector. )

b. The Signalor ContactInputJack, which-
ever is applicable, is located on the front panel
and is arranged to openthe lamp circuit. This is
to facilitate the connection of contacts not readily
attached to a connector or to provide for the
pulsing of a reperforator from an external
source. The jack is also used toattach the sig-
nal cord from a DXD for calibration checks of
the test set.

WARNING

Since the 240 V potential required for the neon

CHANGE 1

lamp is present at the jack, do not attempt to
feed any external current source into the jack.

c. Withtherear door opened and the power
switch in its off position, move the gear shift
lever to coincide with the speed of the unit to be
strobed. The handle should be depressed to dis-
engage the detent and then moved toward the
front or rear to obtain the 60, 75, or 100 WPM
speed requirement. It is necessary to use the
alternate signal measuring scale (#139274) with
the gear shift in the 100 WPM position for strob-
ing contacts operating at 200 WPM.

3. CONTROL SWITCH SETTING FOR STROB-
ING THE FOLLOWING UNITS USING TEST
SET LSS200 OR LSS201

NOTE

Disconnect all connectors attached to the unit
being strobed; however the motor should be oper-
able. Connect the appropriate cable from the
test set to the unit and make use of the adapter
to reach the code reading contacts on the ASR
installation.

a. TRANSMITTER DISTRIBUTOR

(1) Distributor Contacts
(a) With test set controls (see

fig. 3-1) positioned as indicated below, the
stroboscope should display a continuous trace.

SWITCH POSITION
POWER ON
PULSE OFF
ORIENT-STROBE STROBE
CL MAG DIST

T-D STROBE OFF
SELECTOR DIST
PERF-STROBE T-D

(b) With the exception of the T-D
STROBE switch which is moved to its stop po-
sition all other switches retain the same position
as above. Position the signal measuring scale
to align the beginning of the start segment with
the startpulse trace. Move T-DSTROBE switch
to position #1 to observe trace of contact. Ad-
vance switch one step at a time to observe each
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ON ON  ORIENT SENSE

OFF
\ OFF  OFF STROBE DIST
POWER PULSE CL MAG

\

FIGURE 3~1 CONTROL SWITCHES
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successive trace. Check contacts ""A' and '"B",

NOTE

The dotson outer circle of the switch plate refer
to contacts associated with the distributor shaft.
See figure 3-1,

(2) Strobing Transmitter Sensing Con-

tacts
(a) Position Test Set controls as

follows:

SWITCH POSITION

POWER ON

PULSE OFF

ORIENT-STROBE ORIENT

CL MAG SENSE

T-D STROBE STOP

SELECTOR T-D

PERF-STROBE T-D

(b) Withswitches positionedas in-
dicated above, the test set will display the com-
plete character that is being sensed on the unit
under test. Position the signalmeasuring scale
to align the beginning of the start segment with
the beginning of the start pulse trace.

(c) Reposition the STROBE-OR-
IENT switch to STROBE. The test set will now
display sensing contacts No. 1 through No. 5,
when the T-D STROBE switch is turned to the
desired position.

(d) To strobe the auxiliary, tape
out, or distributor clutch trip contacts:

1. TurnT-D STROBE switch
to its AUX A position.

2. Turn the CL MAG switch

to OFF position.

_3_._ Turn off the motor in the
unit under test.

4,
to the SENSE position.

Turn the CL MAG switch

5. Turn on the motor in the
unit under test.

6. Turn the STROBE-OR-
IENT switch to the ORIENT position.

CHANGE 1
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7. Orient the scale so that
the beginning of the start pulse displayed coin-
cides with the beginning of the startpulse on the
scale.

8. Reposition the STROBE-
ORIENT switch to STROBE.

The test set will nowdisplay the auxiliary A con-
tactin the correct time relationship with the dis-
tributed signal. To strobe the tape out contacts
rotate the T-D STROBE switch to its PIV/TO po-
sition and view the trace. By moving the T-D
STROBE switch to the CL position, a trace of
the distributor clutch contacts can be viewed.

CAUTION

The T-D STROBE switch must not be rotated to
any one of the sensing contact positions prior to
this check. Should an overtravel occur in the
rotation of the switch, it will be necessary to
re-synchronize the contacts.

(3) Strobing Auxiliary Sensing Con-
tacts for the Fixed Head Transmitter Distributor
-- With selector switch in its X-TD positionre-
peat operations outlined in the preceding para-
graph.

b. REPERFORATOR
(1) Code Reading Contacts
(a) Position the control switches
as follows:
SWITCH POSITION
POWER ON
PULSE ON
ORIENT-STROBE STROBE
CL MAG OFF
T-D STROBE OFF
SELECTOR DIST
PERF-STROBE NO. 1

(b) With the control switches po-
sitioned as above, the test set will display the
No. 1 contact trace. Rotate the PERF-STROBE
switch one step at a time to view each trace of
the remaining contacts.

(c) The selector of the reperfor-
ator under test will be pulsed at the correct speed
by the internal pulser within the test set. If
external pulsing of the selector is desired, the
pulse switch should be set in the OFF position.
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= TRANSMITTER _DISTRIBUTOR STROBE SWITCH
(LOCATED ON UPPER LEFT CORNER OF FRONT PANEL).

DOTS ON THE INNER CIRCLE (MARKED "RDR") i 'E)
REFER TO ELECTRICAL CONTACTS ASSOCIATED ;
WITH THE SENSING SHAFT ON THE UNIT BEING
TESTED.

~

1-D STROge

DOTS ON THE OUTER CIRCLE (MARKED "DIST. ")
REFER TO ELECTRICAL CONTACTS ASSOCIATED
WITH THE DISTRIBUTOR SHAFT ON THE UNIT BEING

TESTED.

— NOTE --- EARLY UNITS MAY HAVE A DOT
LOCATED AT THIS POSITION ON THE
OUTER CIRCLE. DISREGARD THE DOT
AS NO CONTACT IS ASSIGNED TO THIS
POSITION.

FIGURE 3-2 T-D STROBE SWITCH
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The external pulser can then be plugged into the
signalor contact input jack. The external pulser
must not have any electrical potential.

(2) Code Reading Contacts on the ASR
Set

(a) Repeat the procedure outlined
in paragraph 3.b. above, except pulse the per-
forator either mechanically or electrically from
the keyboard. The pulse may be initiated by
holding the LTRS and REPT keylevers down.

(b) To accurately measure the
closure of ASR code reading contacts, the ASR
must be geared for 100 WPM. However, the 60
and 75 WPM speeds may be used to determine
the general quality of the contact closure.

c. CONTACTS OPERATING AT 60, 75,
100, OR 200 WPM

(1) Signal Generator or Similar Con-

tacts
(a) Position the control switches
as follows:
SWITCH POSITION
POWER ON
PULSE OFF
ORIENT-STROBE STROBE
CL MAG OFF
T-D STROBE OFF
SELECTOR DIST
PERF-STROBE T-D

(b) With the control switches po-
sitioned as indicated above and the contact to be
""strobed" plugged into the SIGNAL OR CON-
TACT INPUT jack, the test set will display the
trace of the contact in operation.

(c) With the control switches po-
sitionedas above and no signal input, a circular
trace will be displayed on the test set. This
arrangement may be used to check the neon lamp.

(d) Pulser Contact -- With the ex-
ception of the PULSE ""ON-OFF" switchwhichis
moved to its ON position, all control switches
retain the same position as listed above. The
test set willdisplay the trace initiated bythe re-
perforator pulsing contacts.

*d. STROBING SIGNAL GENERATOR CON-
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TACT OF ASR MOUNTED SINGLE
TACT T-D

CON-

(1) Position the control switches as

follows:
SWITCH POSITION
POWER ON
PULSE ON
STROBE-ORIENT STROBE
CL MAG OFF
T-D STROBE OFF
SELECTOR DIST
LARP, LXD

& PERF-STROBE NO. 1

(@) The signal trace will appear

only in the No. 1 contact position of the LARP,
LXD and PERF-STROBE.
4. SWITCH SETTING FOR STROBING THE
FOLLOWING UNITS USING THE STROBO-
SCOPIC TESTSET WHICH MOUNTS ON THE
CONTROL BOX ASSEMBLY (LSS202)

a. To remove the cables turn the two fas-
teners at the rear of the control box assembly a
quarter turn to openthe compartment door. The
various cables are marked for quick identifica-
tion. Remove all connectors from the unit under
test before connecting the test set. Connect the
appropriate cable from the test set to the unit
under test. Set the Voltage Selector switch in
the 48 V D.C. or 120V D. C. position, depending
upon the voltage requirement of the clutch trip
magnets of the unitsunder test. When using the

48 V D. C. power supply located under the ASR

Cabinet of the Send Station in the Automatic Line
Switching System, disconnect the A. C. input and
D. C. output cords of this power supply from the
cabinet. Connect the A.C. input cord of the 48
V D.C. rectifier to the A.C. power cord from
the test set. Connect the black and red probes
from the test set into their corresponding test
jacks on the rectifier. If contacts with no elec-
trical potential (not reached by connectors) are
to be tested, use the Signal Input jack. Set the
gear shift for the speed of the unit to be strobed.
Position the control switches as outlined in the
following paragraphs.

b. STROBING DISTRIBUTOR CONTACTS

(1) Position the control switches as
follows:

*L.SS201
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FIGURE 3-3. CONTROL BOX ASSEMBLY
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SWITCH POSITION
POWER ON
PULSE OFF
STROBE-ORIENT STROBE
CL MAG SENSE
UNIT SELECTOR TRANS. DIST.
CONTACT

SELECTOR M
TRANSMITTER S
VOLTAGE

SELECTOR 48 VD.C. or

120 v D.C.

(as unit to be
tested is wired)

Remaining switch positions are immaterial.

(2) The stop-runswitchof the pull back
transmitter or the tight-tape switch of the aux-
iliary fixed head multi-contact transmitter, or
the last character switch of the pivoted head
transmitter, whichever is applicable, should be
momentarily operated to stop the rotation of the
transmitter shaft. This is done to establish
synchronization between the sensing and dis-
tributor shafts of the transmitter under test.
This does not apply to all fixed head transmit-
ters.

(3) Withthe switches arranged as indi-
cated above, the test set will display a trace of
the stop pulse. Orient the scale sothat the stop
pulse on the scale coincides with the stop pulse
trace. The remaining code contacts may be
strobed and read out directly from the scale
by rotating the transmitter switch to the appro-
priate position. Strobing of the distributor aux-
iliary contacts is accomplished by rotating the
transmitter switch to the appropriate position.

c. STROBING THE TRANSMITTER SENS-
ING CODE AND AUXILIARY CONTACTS - SE-
QUENTIAL CLUTCH OPERATION

(1) Position the control switches as

follows:
SWITCH POSITION
POWER ON
PULSE OFF

STROBE-ORIENT STROBE
CL MAG SENSE

UNIT SELECTOR TRANS. SENSE

CHANGE 1

SWITCH POSITION

TRANSMITTER 0]

CONTACT
SELECTOR M
VOLTAGE
SELECTOR 48 V D.C. or

120 v D.C.
(as unit to be
tested is wired)

Remaining switch positions are immaterial.

(2) Orient the scale so that the stop
pulse on the scale coincides with the stop pulse
trace, as covered in paragraph 4.b. (1) thru (3).

(3) With the switches arranged as in-
dicated above, the test set will display atraceof
the zero code level of the pull back transmitter
if this unit is under test, and will display no
trace if the fixed or pivoted head transmitter is
under test. The remaining 1 thru 7 code levels
and sensing auxiliary contacts of the pull back
transmitter and the five code levels of the fixed
and pivoted head transmitter may be strobed by
rotating the transmitter switchto the appropriate
position. When strobing the code reading con-
tacts of the pullback transmitter, it is necessary
to feed a continuous loop of '"Blank' and ''Rub-
out'" tape thru the transmitter in order to obtain
a measurement of contact closure. The eighth
code level of the pull back transmitter will not
display a trace when the test loop is used, but
will display a trace when the test loop is re-
moved.

NOTE

During the above test procedure the UNIT SE-
LECTOR switch must not be turned after being
set to TRANS SENSE position. If it is the stop
pulse reference may be lost and it will become
necessary to reorient the scale as covered in
paragraph c. (2).

d. STROBING TRANSMITTER SENSING
AUXILIARY AND CODE CONTACTS - SIMUL-
TANEOUS CLUTCH OPERATION

(1) Position the control switches as

follows:
SWITCH POSITION
POWER ON
PULSE OFF

STROBE-ORIENT ORIENT

CL MAG OFF
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SWITCH POSITION NOTE
UNIT SELECTOR  TRANS. Duringthe above test procedure the unit selector
SENSE switch must not be turned. If it is, the contacts
must be re-synchronized using the above pro-
TRANSMITTER TA, A cedure - paragraph (2)(a) through (h).
VOLTAGE e. STROBINGEXTERNAL CONTACTS OP-
SELECTOR 48 V D.C. or ERATING AT 60, 75, 100 OR 200 WPM
120 v D. C.

(as unit to be
tested is wired)

Remaining switch positions are immaterial.

(2) To strobe the auxiliary contacts of
the transmitter sensing shaft, the following pro-
cedure must be followed with the initial arrange-
ment of the control switches as indicated above.

(a) The clutch of the sensing shaft
must be disengaged by de-energizing the clutch
magnet thruoperationof the stop-run switch, the
tight-tape switch, or the last character switch,
whichever is applicable, to the unit under test.
When testing the hardgate transmitter disengage
the clutch of the sensing shaft, by turning off the
test set power switch.

(b) Turn off the motor in the unit
under test.

(c) Position the CL MAG switch
to the DIST position.

(d) Restore the switch that was
operated in paragraph (2)(a). Now the clutch
magnet becomes energized.

(e) Turn on the motor in the unit
under test.

(f) The test set will now display a
trace of the distributor stop contact. Position
the test scale so the stop pulse on the scale
coincides with the stop pulse trace.

(g) Positionthe STROBE-ORIENT
switch to the strobe position. The test set will
now display the "A" auxiliary contact if the pull
back transmitter is under testor the "Transmit-
ter Auxiliary" auxiliary contact if the fixed or
pivoted head transmitter are under test.

(h) To strobe the remaining aux-
iliary contacts, position the transmitter switch
to the appropriate position. When strobing the
code reading contacts of the pull back transmit-
ter, it is necessary to feed a continuous loop of
"Blank' and ""Rub-out" tape thru the transmitter
in order to obtain a measurement of contact
closure. The eighth code level of the pull back
transmitter will not displaya trace when the test
loop is used, but will display a trace when the
test loop is removed.
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follows:

(1) Position the control switches as

SWITCH

POWER

PULSE
STROBE-ORIENT
CL MAG

UNIT SELECTOR

VOLTAGE
SELECTOR

POSITION

ON

OFF

STROBE

OFF

EXT

48 V D.C. or
120 vD.C.

(as unit to be
tested is wired)

Remaining switch positions are immaterial.

f.

follows:

(2) With the control switches positioned
as above and the contact to be strobed plugged
into the CONTACT INPUT jack the set will dis-
play the operation of the contact.

(3) Withthe control switches positioned
as above and with no signal input, the test set
will display a circular trace. This procedure
can be used for checking the neon lamp.

STROBING THE LAK20 KEYBOARD
CONTACTS

(1) Position the control switches as

SWITCH

POWER

PULSE
STROBE-ORIENT
CL MAG

UNIT SELECTOR

CONTACT
SELECTOR

POSITION
ON
OFF
STROBE
OFF
KYBD & REPERF
M
CHANGE 1
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SWITCH POSITION
KYBD PERF &
REPERF NO. 1
VOLTAGE
SELECTOR 48 V D.C. or
120.v D.C.

(as unit to be
tested is wired)

Remaining switch positions are immaterial.

(2) Depressing the LTRS and REPT
keys on the keyboard, the test set will display a
trace of the No. 1 contact. Continue depressing
the LTRSand REPT keys androtate the keyboard
perforator and reperforator switch, to strobe
the remaining code contacts and the keyboard
auxiliary contact. To strobe the letters contact
pile-up, continue to depress the LTRS and REPT
keys. Rotate the CONTACT SELECTOR switch
to S and the KYBD PERF & REPERF switch to
LTRS and the test set will display a trace of the
"Letters' contact pile-up.

(3) To strobe the figures contact pile-
up, the switches should remain as above except
for the KYBD PERF & REPERF. These should
be rotated to the FIGS position. The FIGS and
REPT key should be depressed. The test set
will display the spacing side of figures contact

Remaining switch positions are immaterial.

(2) With the above arrangement of
switches the test set will display the No. 1 con-
tact. To strobethe remaining contacts, turn the
KYBD PERF & REPERF switch to the appro-
priate position.

(3) The selector of the reperforator
under test will be pulsed at the correct speed by
the internal pulser within the test set.

NOTE

Two cycle 200 WPM contacts are operated al-
ternately by the twolobes of a double cycle cam.
The selector (and double cycle cam) is pulsed
once each revolution of the LSS202 code disc.
During one revolution of the LSS202 code disc
the contacts are operated by one lobe of the
double cycle cam and during the next revolution
they are operatedby the other lobe of the double
cycle cam. As seen on the LSS202 code disc,
the two traces will be super-imposed. They
will be half as long as the trace of contacts op-
erating at 100 WPM.

h. STROBING PERFORATOR
READING CONTACTS OF THE ASR SET

CODE

(1) Position the control switches as

pile-up.

g.

Rotate the CONTACT SELECTOR
switch to M to strobe the marking side of the
figures contact pile-up.

STROBING REPERFORATOR CODE
READING CONTACTS

(1) Position the control switches as

follows:

SWITCH POSITION
POWER ON
PULSE OFF
STROBE-ORIENT STROBE
CL MAG OFF
UNIT SELECTOR KYBD&REPERF
CONTACT

SELECTOR M
KYBD PERF &

REPERF NO. 1
VOLTAGE

SELECTOR 48 V D:.C. or

120 v D.C.

(as unit to be
tested is wired)

Remaining switch positions are immaterial.

(2) Depress the LTRS and REPT keys

follows:

SWITCH POSITION
POWER ON
PULSE ON
STROBE-ORIENT STROBE
CL MAG OFF
UNIT SELECTOR KYBD&REPERF
CONTACT

SELECTOR M
KYBD PERF &

REPERF NO. 1
VOLTAGE

SELECTOR 48 V D.C. or

120 v D.C.

(as units to be
tested is wired)

CHANGE 1

of the ASR keyboard. The test set will display a
trace of the No. 1 contact. Continue depressing
the LTRS and REPT keys and rotate the KYBD
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PERF & REPERF switch to strobe the remain-
ing contacts.

(3) To accurately measure for closure
of ASR code reading contacts, the ASR must be
geared for 100 WPM. However, the 60 and 75
WPM speeds may be used to determine the gen-
eral quality of the contact closure.

2618

i.

STROBING MULTI-MAGNET REPER-
FORATOR AUXILIARY CONTACTS

(1) Position the control switches as

SWITCH POSITION
CL MAG OFF
UNIT SELECTOR PERF
CONTACT

SELECTOR M
KYBD PERF &

REPERF MAG
VOLTAGE

SELECTOR 48 V D.C. or

120 v D.C.

(as unit to be
tested is wired)

Remaining switch positions are immaterial.

(2) Depressing the LTRS and REPT
keys of the keyboard, the Multi-Magnet Reper-
forator will perforate all code levels (rub-out) if
the punch selector mechanism has adequate op-
erating margin. If a code levelis not perforated,
the particular punch selector mechanism should
be investigated for excessive binds, brokenparts
or a defective selector magnet.

k. STROBING CODOMAT CODE READING
CONTACTS

(1) Position the control switches as

follows:

SWITCH POSITION
POWER ON
PULSE OFF
STROBE-ORIENT STROBE
CL MAG OFF
UNIT SELECTOR PERF
CONTACT

SELECTOR M
KYBD PERF &

REPERF Al
VOLTAGE

SELECTOR 48 V D.C. or

120 v D.C.

(as unit to be
tested is wired)

Remaining switch positions are immaterial.

(2) Depress the LTRS and REPT keys.
The test set will display a trace of the Al con-
tact. To strobe the remainder of the auxiliary
contacts of the Multi-Magnet Reperforator, ro-
tate the KYBD PERF & REPERF switch to the
appropriate position.

jo. MARGIN CHECK OF THE MULTI-
MAGNET REPERFORATOR PUNCH SELECTOR
MECHANISM

(1) Position the control switches as

follows:
SWITCH POSITION
POWER ON
PULSE OFF
STROBE-ORIENT STROBE

3-10

follows:

SWITCH POSITION
POWER ON
PULSE OFF
STROBE-ORIENT STROBE
CL MAG OFF
UNIT SELECTOR CODOMAT
CONTACT

SELECTOR M
CODOMAT AND

DETECTOR NO. 0
VOLTAGE

SELECTOR 48 V D.C. or

120 Vv D.C.

(as unit to be
tested is wired)

Remaining switch positions are immaterial.

(2) The no-card contact pile-up must

be shorted.

CHANGE 1




(3) With the control switches arranged
as indicated above the test set will display the
No. 0 contact. To strobe theremaining contacts
rotate the CODOMAT & DETECTOR switch to the
appropriate position.

1. CIRCUIT ASSURANCE CIRCUIT AD-
JUSTMENT

(1) Position the control switches as

follows:
SWITCH POSITION
POWER ON
CODOMAT &
DETECTOR 35 MS

CHANGE 1

2618

Remaining switch positions are immaterial.

NOTE
The test set should not control the ASR rectifier.

(2) Install the two black test probes
located in the control box into the Receive Line
Relay Socket of the LESU57.

(3) With the control switches arranged
as indicated above, the test set will generate a
35 MS spacing pulse. To generate a 65MS spac-
ing pulse rotate the CODOMAT & DETECTOR
switch to the 65 MS position.
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TABLE 4-1 SYSTEMS TROUBLE SHOOTING CHART

STEP

—
.

PRELIMINARY ACTION

Set power "ON=OFF" switch to its
"ON?" position. (AC plug attached
to 115 volt 60 cycle source).

With Control Switches positioned
as follows:

Power ON
Pulse OFF
Strobe = Orient STROBE
Cl Mag OFF
Selector DIST.
Perf. = Strobe T-D
T=D = Strobe OFF

With Control Switches positioned
as in step 2 except the pulse switch
which is in its "ON" position.

With Connector attached to Trans-
mitter Distributor and Test Set
control switches positioned to
accept either the Fixed or Pivoted
Head Transmitter. (Operate

"CL MAG" SW. to SENSE or
DIST. POS.)

With Control Switches positioned
to view individual contacts.
(Cables attached to unit).

With cables connected to specific
contacts to be "strobed".

NORMAL INDICATION

NEXT STEP

e

Disk and lamp arm should
rotate.

The Neon Lamp should dis-
play a continuous trace.

Closure of the pulser contact
will be displayed on the
scale. (40-55 DIV)

Clutch magnet should
operate.

Stationary band of light
should be visable.

Image should be visable and
synchronized.

— - |

If no action is obtained, check
fuse located on Mounting
Bracket

If lamp does not glow turn off
power switch and replace lamp
with spare lamp stored in socket
attached to cord compartment.
Inspect the slip rings on hub
assembly.

Clean and burnish contacts, if
image is erratic. Adjust con-
tacts if timing is incorrect - see
Fig. 5-6.

If magnet is not energized,
check fuse in 120 volt D.C.
output of rectifier.

If trace of respective contact
does not remain stationary,
check speed setting. (W.P.M.)

Check position of each control
switch. Avoid unmarked po-
sitions of Perf. Strobe Switch.

ORIGINAL
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SECTION 4

TROUBLE SHOOTING

1. GENERAL

Trouble shootingis a maintenance procedure based
upon a visual inspection, overall trouble shootingand
functional section - trouble shooting. This routine is
calculated to minimize unwanted interruptions of ser=-
vice and to provide a means of locating and clearing
trouble when it occurs.

a. Visual Inspection = Visual observation and past
performance often provides an early indication of im-
pending trouble. The correction of a minor fault
observed during a routine maintenance check may
eliminate major repairs and prevent a shut down of the
equipment. The suggested approach is as follows:

(1) FEELING This technique is used on rotating
mechanisms and on electrical components to detect an
abnormal temperature rise. The warning may be the
result of anoverload caused by a lack of lubrication,
misalignment, faulty connectors etc. Since the
equipment may be operated in a high ambient tem-
perature, care must be exercised in determining an
overheated condition.

(2) LISTENING Excessive vibration, bearing noise,
and arcing of electrical contacts represents the audi-
tory observation that should be noted whenthe unit is
in operation. Bear in mind that gear noises should
not be mistaken on faulty bearings.

(3) INSPECTING Thisaction isrelied upon to note
the state of cleanliness, the amount of wear, dirty
contacts, mechanisms that bind, distorted springs, or
worn cables. The procedure should include a check
for the correct position of all control switches and
levers, defective indicator lamps, open fuses, etc.

2. OVERALL TROUBLE SHOOTING

a. Preliminary Checks ~-- Inspect the cables and
connectors for loose leads, dirty contacts and damaged
insulation. Clean and burnish the slip rings when
necessary. Exercise care in cleaning to prevent
damage or misalignment of the brush springs. Make
sure that the position of each control switch is in

ORIGINAL

agreement with the set-up outlined in Section 3 for
the particular unit to be strobed.

b. In addition to the tools listed in Teletype Bulle-
tin 1124B, an ohmmeter or an assembly for "lamping
out“a circuit is required to check continuity. It is
not expected that periodic voltage measurements of
the rectifier output will be required. However, access
to D.C. Voltmeter with a range for the 120 Volt and
240 Voltoutput should facilitate a study and analysis
of the switch and circuit combinations that may be
set up.

c. Refer to Table 4-1 for symptoms and a possible
source of trouble.

3. FUNCTIONAL SECTION -
TROUBLE SHOOTING

a. Preliminary Check =~ Make sure that all soldered
connectionsare tight and free of corrosion. The wir-
ing should not interfere with moving parts of the set
and all moving parts should be free of binds. The
speed of the Test Set must coincidewith the unit being
"strobed" except for the 200 W.P. M. application.

b. Test Equipment -- The following test is based
upon the use of a Signal Distortion Test Set - DXD.
This instrument generates a signal which is used as a
standard. With the DXD connectedto the Stroboscopic
Test Set, the image displayed on the calibrated scale
may be compared with the pattern displayed on the
DXD.

c. Testing

(1) Plug the output of the Signal Distortion Test
Set = DXD into the signal jack. Transmit the letter
"R" into the Test Set and compare the pulse lengths
with the pulse lengths displayed on the DXD scale.
The transition points indicated on the scale of the
Stroboscopic Test Set should be within plus or minus
2 divisions of the comparable pulse viewed on the

DXD.

(2) Check the function of each control switch by
strobing the actual contacts on the respective units.

4-1
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FIGURE 5-1
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SECTION 5

MAINTENANCE

1. GENERAL

a. Therear doorof the Stroboscopic Test Set may be
opened for inspection, lubrication, and minor repairs
of the unit. However, the neon lamp, slip rings, and
slipring brushes are more accessible for servicing when
the rotating disk is removed. The disk is secured by
three countersunk screws located on the front.

b. A periodic visual inspection with regardto wear,
alignment, lubrication and cleanliness of the mechan-
isms should detect an imminent source of trouble.
Refer to the Trouble Shooting section for the suggested
approach.

2. ASSEMBLY AND DISASSEMBLY

a. Whenmore extensive maintenance istobe made,
all cables should be disgonnected from their recepta-
cles and the rotating disk removed if it has not been
removed previously.

b. The motor and gear shift mechanism are sup-
ported by a common base plate with four bushings to
vary the height of the entire assembly. Note the
screw that is placed through each bushing to clamp
the assembly to its subbase. Remove each screw in
accordance with the instructions on page 5-2. A
generous length of cable is provided which will en-
able some movement of the assembly as it is tipped
and moved through the opening in the front panel.
However, the cable should be disconnected from its
terminal block to provide more freedom of movement
and prevent damage to the cable. Remove the two
screws that secure the guardto the terminal block and
then remove the terminal screws. Replace the as-
sembly in the reverse order.

c. For a further disassembly of each component,
refer to the exploded view of the mechanismshown in
Section 6. The correct relationship of each part is
shown with the screws or means of securing the part
to the major component of the mechanism.

Retaining rings (tru-arc) are made of spring
steel and have a tendency to releasesuddenly.
Loss of the rings may be minimized as follows:
Hold the ring with the left hand to prevent it
from rotating. Place the blade of a suitable
screwdriver in one of the slots of the ring. Ro-
tate the screwdriver in a direction to increase
the diameter of the ring. The retaining ring

ORIGINAL

will come off readily without flying.
3. TOOLS AND SPRING SCALES

To facilitate the disassembly and adjustment of
the Test Set, refer to the tools arranged for mainte=
nance purposes in the Teletype Bulletin 1124B. The
tools are not furnished as part of the equipment.

4. ADJUSTMENTS

a. The adjustment of the Stroboscopic Test Set is
arranged in a sequence that should be followed if a
complete readjustment of the unit were undertaken.

b. After an adjustment hasbeen completed, be sure
to tighten any nuts or screws that have been loosened.

c. The adjusting illustrations, in addition to indi-
cating the adjusting tolerances, positions of moving
parts and springtensions, also show the angle at which
the scale should be applied when measuring spring
tensions.

d. From time to time the requirements and pro-
cedures for the various adjustments may be changed.
For thisreason, the text of the adjustment in the latest
issue shouldbe read through before proceeding to make
any readjustment.

e. [f parts or assemblies are removed to facilitate
readjustment and subsequently replaced, recheck any
adjustment that may have been affected by the re-
moval of these parts or assemblies.

f. The spring tensions given in this bulletin are
indications (not exact values) and should be checked
with proper spring scales in the position indicated.
Springs which do not meet the requirement and for
which no adjusting procedure is given should be re-
placed by a new spring.

g. Reference made to left or right, up or down,
front or rear etc. apply to theunit in lts normal oper-
ating position as viewed from the operators position
opposite the end with the motor.

h. All contact points should meet squarely. Con-
tacts with the same diameter should not be out of
alignment more than 25% of the contact diameter.
Avoid sharp kinks or bends in the contact springs.
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DRIVEN GEAR
MOTOR PINION
Tl
l PARN N |
[\\\\\\\\\\\\\\\%}\\\
= T —— I © ,g
m I (A) MOTOR PINION
REQUIREMENT --- ROTATE MOTOR
R PINION THROUGHOUT ONE REVOLU-

R TION OF DRIVEN GEAR TO POINT OF

7
F_ © R MINIMUM GEAR PLAY

4 i\u SOME —— TO 0.003 INCH
BACKLASH BETWEEN GEARS. (GUAGE
BY EYE).

TO ADJUST --- WITH MOTOR PLATE
MOUNTING SCREWS (4) LOOSENED,
POSITION THE MOTOR. TIGHTEN
MOUNTING SCREWS AND RECHECK
MOTOR

REQUIREMENT.

REFER TO BASE PLATE ASSEMBLY FIG. 2-3

INSTRUCTIONS FOR

REMOVING THE BASE PLATE ASSEMBLY NOTE -~-- THIS PLATE CONTAINS THE
MOTOR, GEAR SHIFT ASSEMBLY AND HUB WITH SLIP RINGS AND LAMP ARM. THE
PLATE IS SECURED TO THE BRACKET BY A SCREW LOCATED WITHIN EACH OF THE
FOUR ADJUSTING BUSHINGS.

(1) REMOVE THE SCREWS (3) THAT SECURE THE ROTATING DISK TO THE HUB AND LIFT
THE DISK FORWARD.

(20 REMOVE THE SCREW WITHIN EACH OF THE FOUR ADJUSTING BUSHINGS. DO NOT
DISTURB THE LOCATING ECCENTRICS WHICH SERVE AS A GUIDE WHEN THE PLATE
IS REPLACED. DISCONNECT THE CABLE IF REQUIRED -

(3) LIFT THE ASSEMBLY UPWARD AND TILT SLIGHTLY SO THAT LAMP ARM CLEARS THE

OPENING IN THE CABINET.

FIGURE 5-2 MOTOR PINION

5-2 ORIGINAL
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(A) SHIFT GEAR-KEY ALIGNMENT

REQUIREMENT --- SHIFT GEAR ASSEMBLY
SHOULD SLIDE FREELY ON ITS-SHAFT.
SHIFT GEAR ASSEMBLY TO ADJUST --- WITH KEY BAR MOUNTING
SCREWS LOOSENED, POSITION THE
BAR WHILE SLIDING GEAR ASSEMBLY
ALONG TS SHAFT.

KEY BAR SHIFT GEAR
ASSEMBLY
SHAFT

}\

|

I I ririm

SHIFT ARM
ASSEMBLY

LOCATING PLATE
MOUNTING SCREWS

LOCATING
PLATE
=
=~
——
e
\—-._—
— _g
L ]
DUAL GEAR — ——
MOUNTING SCREW SHIFT GEAR ASSEMBLY
< DRIVEN GEARS
.——_—_— - —3 -
="® [
§ — | e
= o
) SHIFT GEAR ASSEMBLY
( NO CLEARANCE DRIVING GEARS

(B) SHIFT GEAR ALIGNMENT
REQUIREMENT -—- DRIVEN SHIFT GEAR ASSEMBLY GEARS SHOULD
ALIGN (APPROXIMATELY CENTERED) WITH THEIR RESPECTIVE
DRIVING GEARS ON CROSS SHAFT ASSEMBLY.
; TO ADJUST --- POSITION LOCATING PLATE WITH ITS MOUNT-
g ING SCREWS LOOSENED. CHECK THREE SHIFT POSITIONS.

NOTE --- MAKE CERTAIN THAT THE TWO PORTIONS OF THE SHIFT GEARS ON THE
CROSS SHAFT ASSEMBLY ARE MOUNTED WITH NO CLEARANCE BETWEEN THEM.
IF THERE IS CLEARANCE, LOOSEN DUAL GEAR MOUNTING SCREW AND
ELIMINATE CLEARANCE BEFORE MAKING ABOVE ADJUSTMENT.

FIGURE 5-3 GEAR SHIFT MECHANISM

ORIGINAL 5-3




BRUSH
SPRING

BRACKET

BRUSH HOLDER
BRACKET

(B) PULSER CONTACT

REQUIREMENT ——= NORMALLY CLOSED CONTACT

MIN. 31/20Zs. =

MOUNTING SCREW

2618

(A) SLIP RING BRUSHES.,
REQUIREMENTS ——-
(1) ENGAGING SURFACE OF EACH BRUSH SHOULD
ALIGN (CENTERED & PARALLEL) WITH RESPEC-
TIVE SLIP RING. .
(2) BRUSH PRESSURE ---
MIN. 1 0Z—————————— MAX. 1 1/2 0ZS.
TO ADJUST --- WITH (BRUSH HOLDER) BRACKET
MOUNTING SCREWS FRICTION TIGHT, POSITION
THE BRUSHES: FORM BRUSH SPRING TO MEET
PRESSURE REQUIREMENT.

NOTE --- SHOULD DIFFICULTY BE EXPERIENCED
IN MEETING REQUIREMENT #1 CR WHEN
DIFFERENCE IN PRESSURE BETWEEN THE TWO
BRUSHES IS GREATER THAN 1/2 OZ.

- FORM THE BRUSH SPRINGS.

BRUSH HOLDER

BRUSH HOLDER MOUNTING SCREW
SLIP RING ]
| F=

‘_i

["""'-"

SLIP RING

:f
I |

/

TO OPEN CONTACT.

41/2 0Zs.

TO ADJUST --- FORM CONTACT SPRING.

PULSER
CAM

FIGURE 5-4

5-4

BRACKET
MOUNTING

SCREWS PULSER CONTACT
BRACKET

SLIP RING ASSEMBLY AND PULSER CONTACTS

ORIGINAL
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(B) BASE PLATE ADJUSTMENT

REQUIREMENTS ---

(1) PLANE OF REVOLVING DISK SHOULD COINCIDE WITH PLANE OF SCALE ON FRONT PANEL
(FLUSH AS GAUGED BY EYE).

(2) DISK SHOULD BE CENTRALLY LOCATED WITHIN THE OPENING OF THE SCALE AND
SHOULD ROTATE FREELY.

TO ADJUST --- WITH ITS LOCK NUT LOOSENED, POSITION ADJUSTING BUSHING SO THAT CLEAR-
ANCE BETWEEN BASE PLATE AND THE BRACKET IS APPROXIMATELY 1/4 INCH. CENTRALLY LO- ——
CATE BRACKET MOUNTING SCREWS IN THE ELONGATED MOUNTING HOLES, LOOSEN ECCEN-
TRIC POST MOUNTING SCREWS. POSITION THE 161186 GUIDE BUSHINGS IN THEIR ENLARGED
MOUNTING HOLES SO THAT THE 92397 SCALE IS APPROXIMATELY CENTERED IN THE COVER
OPENING., AFTER TIGHTENING THE BUSHING MOUNTING SCREWS CHECK TO SEE THAT THE
SCALE IS FREE TO ROTATE WITH A MINIMUM AMOUNT OF SIDE PLAY. WITH BASE~PLATE AND
GEAR ASSEMBLY PLACED ON BRACKET (MOUNTING SCREWS FRICTION TIGHT) POSITION BASE
PLATE TO MEET ABOVE REQUIREMENTS. MOVE FRONT PAIR OF BUSHINGS UP OR DOWN AND/
OR THE REAR PAIR OF BUSHINGS UP OR DOWN BY THE SAME AMOUNT FOR VERTICAL ALIGN-
MENT. SHIFT BASE TOWARD RiGHT, LEFT, OR FORWARD (BY AMOUNT OF OVER SIZE MOUNT-
ING HOLES) TO ALIGN HORIZONTALLY ., SHOULD GREATER HORIZONTAL OR FORWARD AD-
JUSTMENT BE REQUIRED REPOSITION THE BRACKET. TURN THREE ECCENTRIC POSTS AGAINST

BASE PLATE AND TIGHTEN ALL SCREWS AND NUTS.
a HUB SCALE
sLIp SCALE DETENT
ASSEMBLY RINGS BASE PLATE
' « AN . ADJUSTING
BUSHING
L [&E \

|
| el |

L® ;,. Il; / MBRACKET MOUNTING

3|
Q\% \\E;\\\\\V/}// 777 ‘ SCREW

e
~ W\ BRACKET

—

BASE PLATE

T~~~ LocATING

ECCENTRIC

MOTOR PLATE
MOUNTING SCREWS (4).

SHIFT GEAR
MECHANISM

BASE PLATE
ADJUSTING BUSHING (4).

MOTOR

FIGURE 5-5 BASE PLATE ASSEMBLY
CHANGE 1 5-5
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(A) NEON LAMP ARM
REQUIREMENT --- CLEARANCE BETWEEN TOP EDGE OF LAMP
ARM (SLOTTED PORTION) AND INNER DIAMETER OF SCALE
SOME TO 0.010 INCH
NOTE: ROTATE DISK AND SCALE SIMULTANEOUSLY TO
ASSURE A CLEARANCE OVER 360° OF TRAVEL.

TO ADJUST --- WITH DISK REMOVED AND ARM MOUNTING
BUSHINGS (2) FRICTION TIGHT, REVOLVE ARM AND
SCALE TO FIND POINT WHERE ARM JUST TOUCHES SCALE.
POSITION ARM FOR CLEARANCE, RETIGHTEN SCREWS
AND RECHECK REQUIREMENT.

ONE
40 50
20 80 70 86
\O o 9
L
() NEON LAMP SOCKET CLAMP.
EL ©O0 | REQUIREMENT ——-
(1) LAMP SOCKET CLAMP SHOULD BE
INDICATOR LAMP POSITIONED SO THAT CENTER OF
BRACKET GLOWING ELEMENT OF THE LAMP
| ] (AREA OF MAXIMUM ILLUMINATION)
/A IS LOCATED AT OUTER EDGE OF
©O) SLOT.
1R (20 GLOWING ELEMENT OF LAMP
(CATHODE) SHOULD BE LOCATED
ADJACENT TO THE SLOT.
@ TO ADJUST === WITH LAMP SOCKET
N CLAMP SCREW AND MOUNTING
SCREW LOOSENED, POSITION THE
CLAMP AND ORIENT THE LAMP.
NOTE --- RECHECK BY ROTATING DISK
"Ax&f'mNG BUSHINGS —— AND SCALE SIMULTANEOUSLY TO
b ASSURE A CLEARANCE OVER 360°
OF TRAVEL.

e \

LAMP SOCKET
CLAMP \ MOUNTING
SCREW SCREW
ROTATING
DISK

(C) _PULSER CONTACTS

REQUIREMENT ~—- WITH UNIT CONNECTED TO A 115 VOLT A.C. POWER SOURCE, PLACE
ALL SWITCHES IN UPPER RIGHT CORNER OF FRONT PANEL IN THEIR "OFF" POSITION,
THE "STROBE-ORIENT" SWITCH IN THE "STROBE" POSITION AND THE PULSER SWITCH
IN ITS "ON" POSITION. TURN POWER SWITCH "ON" AND OBSERVE THE TRACE OF
THE NEON LAMP. PULSER CONTACTS (SEE FIG. 2-3) SHOULD BE OPENED ONCE
DURING EACH REVOLUTION OF THE DISK.

MIN. 40, SCALE DIVISIONS MAX. 55 SCALE DIVISIONS
TO ADJUST --- TURN THE POWER SWITCH OFF AND LOOSEN PULSER CONTACT BRACKET
MOUNTING SCREWS. MOVE CONTACT CLOSER TO CAM IF PULSE IS TOO SHORT.
MOVE CONTACT AWAY FROM CAM IF PULSE IS TOO LONG.

RECHECK REQUIREMENT AFTER SCREWS ARE TIGHTENED.

FIGURE 5-6 NEON LAMP AND BRACKET ASSEMBLY

5-6 ORIGINAL
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PULSE CONTACT
PILE UP ADJUSTING

CHANGE 1

SCREW
@
PULSE CONTACT
S INSULATOR
\|° ° N
! : )
— LI e—CAM
\ / / |
BRUSH HOLDER 1——[:21 BRUSH
CLAMP SCREW /

L

- <
- 7 4
.

DISTRIBUTOR DISC/

PULSER ADJUSTMENT
REQUIREMENTS ===
(1) PULSER CONTACT SHALL OPEN 40 TO 55 DIVISIONS DURING EACH
REVOLUTION,
(2) BRUSH HOLDER CLAMP SCREW SHALL CLEAR PULSE CONTACT INSULA-
TOR BY A MINIMUM OF .010.
TO ADJUST
(1) CONNECTUNITTO 110V A,C. ALL SWITCHES SHOULD BE IN THE
"OFF" POSITION, PULSER SWITCH SHOULD BE "ON", PLACE UNIT
SELECTOR SWITCH IN THE "EXTERNAL" POSITION. INSERT PHONE
PLUG TEST CORD INTO "CONTACT INPUT JACK", PUT PHONE TEST
CORD LEADS ACROSS PULSER CONTACT PILE UP. TURN ON POWER
AND READ CONTACT OPEN TIME ON SCALE. TURN OFF POWER AND
LOOSEN PULSER CONTACT BRACKET SCREWS AND ADJUST. (SEE
FIGURE 5-4) MOVE CONTACT CLOSER TO CAM IF PULSE IS TOO SHORT,
MOVE CONTACT AWAY FROM CAM IF PULSE IS TOO LONG. TIGHTEN
BRACKET AND REPEAT ABOVE, UNTIL REQUIREMENT ONE IS MET,
(2) POSITION PULSE CONTACT PILE-UP TO OBTAIN CLEARANCE FOR
REQUIREMENT TWO,

FIGURE 5-7.  PULSER ASSEMBLY




BRUSH HOLDER
CLAMP

CLAMP SCREW / I
\ I T ]
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DISTRIBUTOR DISC
MOUNTING BRACKET SCREWS

1-1/2 TO 2-1/2 OZS. )

®

BRUSH SPRING
BRUSH HOLDER -~ "\4p screw | !

\
,L ] BRUSH
\/ = o

i

A A |
. 9/{’\4 1 7 — q P
G Cy sau‘-"l‘/s<\"\.\ﬂ\*,\‘
| e
DISTRIBUTOR DISC/

DISTRIBUTOR DISC ADJUSTMENT

Leeew REQUIREMENT

CLEARANCE SHALL BE .045 TO .055 BE-
TWEEN BRUSH HOLDER CLAMP AND INNER
COMMUTATOR RING.,

TO ADJUST

LOOSEN TWO DISTRIBUTOR DISC MOJNT-
ING BRACKET SCREWS FRICTION TIGHT.
POSITION DISC ON CASTING TO MEET
REQUIREMENTS. TIGHTEN SCREWS.

DISTRIBUTOR BRUSH SPRING

REQUIREMENT

HOOK 8 OZ., SCALE UNDER END OF EACH DISTRIBUTOR BRUSH SPRING. PULL
AT RIGHT ANGLES TO END OF BRUSH SPRING. MIN. 1-1/2 OZS, MAX, 2-1/2
OZS. TO LIFT BRUSH FROM ITS SEGMENT. TO DETERMINE THIS POINT, USE

A TEST LAMP,

TO ADJUST

5-8

WITH BRUSH HOLDER CLAMP SCREW FRICTION TIGHT ROTATE BRUSH HOLDER
COUNTERCLOCKWISE UNTIL BRUSHES ARE LIFTED FROM THEIR SEGMENTS,
ADJUST BRUSH SPRINGS BY BENDING THEM SLIGHTLY (IF NECESSARY) SO
THAT CONTACT SURFACE OF BRUSHES ARE EQUIDISTANT FROM AND PARALLEL
TO THE SEGMENTS. ROTATE BRUSH HOLDER CLOCKWISE UNTIL BRUSHES REST
AGAINST SEGMENTS WITH A PRESSURE OF ABOUT 2-1/2 OZS. TIGHTEN CLAMP
SCREW. PLACE A PIECE OF FINE SAND PAPER (APPROXIMATELY 1" WIDE) FACE
UP ON DISTRIBUTOR DISC AND DRAW BRUSHES ACROSS IT TWO OR THREE
TIMES OR UNTIL BOTTOMS OF BRUSHES ARE PARALLEL TO SURFACE OF
SEGMENTS, RECHECK SPRING TENSION. READJUST IF IT DOES NOT MEET
THE ABOVE REQUIREMENTS. IF NECESSARY TO READJUST BRUSH HOLDER TO
OBTAIN PROPER SPRING TENSION, BRUSHES SHOULD BE RESURFACED IN AC -
CORDANCE WITH FOREGOING INSTRUCTIONS. WHEN BRUSHES ARE
ROTATED THRU ONE REVOLUTION BRUSH CLAMP MUST CLEAR INTERMEDIATE
SHAFT OF GEAR SHIFT ASSEMBLY. IF NECESSARY TO MEET THIS REQUIREMENT
READJUST BRUSH SPRINGS IN ACCORDANCE WITH THE ABOVE INSTRUCTIONS.

FIGURE 5-8.  DISTRIBUTOR DISC ASSEMBLY

CHANGE 1
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I BRUSH HOLDER AND CLAMP

(3 L]
DISTRIBUTOR q; ' 1
BRUSH SPRING— L} 11— —-

; S-———BRUSH SPRING CLAMP SCREW

_\_~BRUSH HOLDER CLAMP SCREW

CARBON BRUSH ADJUSTMENT FOR 35MS., 65MS, DISTRIBUTOR DISC
REQUIREMENTS

(1) CARBON BRUSHES SHOULD BE IN LINE WITH CENTER OF SHAFT ON WHICH
BRUSH HOLDER IS MOUNTED,

(2) BRUSHES SHOULD REMAIN WITHIN THE EDGES OF THE RINGS THROUGHOUT
A COMPLETE REVOLUTION OF THE BRUSH SHAFT,

(3) WITH CONTROL SWITCHES ARRANGED AS COVERED IN SECTION 3
PARAGRAPH 4.d. AND THE CODOMAT DETECTOR SWITCH ON POSITION
35MS, INSERT PHONE PLUG TEST CORD INTO SIGNAL INPUT JACK.
CONNECT LEADS FROM TEST CORD TO "BLACK" JACKETED TEST PROBES
LOCATED IN REAR OF CONTROL BOX. TEST SET MUST DISPLAY A SPACING
TRACE OF 260 + 5 SCALE DIVISIONS, MOVE CODOMAT AND DETECTOR
SWITCH TO 65MS, TEST SET MUST DISPLAY A SPACING TRACE OF 482 + §
SCALE DIVISIONS,

TO ADJUST

(1) LOOSEN BRUSH SPRING CLAMP SCREW AND POSITION BRUSHES., TIGHTEN
CLAMP SCREW SO THAT BRUSH SPRINGS ARE FRICTION TIGHT.

(2) LOOSEN BRUSH HOLDER CLAMP SCREW AND POSITION BRUSH HOLDER,
UTILIZE THE PLAY OF BRUSH SPRINGS IN THEIR SLOTS TO POSITION
SPRINGS SIDEWAYS, TIGHTEN CLAMP SCREWS.

(3) TO MEET REQUIREMENT 3 REFINE ADJUSTMENTS 1 AND 2.

FIGURE 5-9.  DISTRIBUTOR DISC ASSEMBLY

CHANGE 1
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CLAMP RING SCREW

BASE

ADJUST ABLE RESISTOR ADJUSTMENT

REQUIREMENT
CURRENT LIMITING RESISTOR SHOULD BE 61
OHMS + 5%

TO ADJUST
REMOVE CONTROL BOX ASSEMBLY FROM STROB-
OSCOPIC LAMP CABINET. LOOSEN CLAMP
RING SCREW. POSITION RING TO OBTAIN 61
OHMS RESISTANCE. CHECK RESISTANCE WITH
OHMETER. TIGHTEN CLAMP RING SCREW,
TAKE CARE NOT TO TIGHTEN SCREW TOO HARD
AS THERE IS DANGER OF BREAKING RESISTOR.

FIGURE 5-10.  ADJUSTABLE RESISTOR

5-10 CHANGE 1
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LUBRICATION

1. GENERAL

1.01 The Stroboscopic Test Set should be
lubricated before being stored or placed in ser-
vice. After a few weeks of service, relubricate
to make certain that all points of each mechan-
ism receive lubrication. The following lubrica-
tion schedule should be followed thereafter:

OPERATING LUBRICATION
SPEED INTERVAL
60 WPM :
1, 000 Hours or
75 WPM 6 Months*
100 WPM

*Whichever occurs first.

1.02 KS74700il should be used for lubrica-
tion of all points where oil is specified. KS7471
grease should be used at all points wheregrease
is specified. All feltlubricating washersand all
moving surfaces should be thoroughly lubricated.
However, over lubrication which wouldallow oil
to drip or grease to be thrown on other parts
should be avoided. Exercise the utmost care to

ORIGINAL

avoid getting oil or grease on the face of any
contact point.

1.03 Should the motor be disassembled at
any time, replenish oil lost from bearings by
bleeding. :

1.04 The detenting feature for the calibrat-
ed scale provides a snubbing action to prevent
accidental shifting of the scale position. It also
provides an easy movement of the scale over
360° of travel when it is shifted manually. The
Nylatron bushing should be lubricated period-
ically.

1.05 The photographs show the paragraph
numbers referring to particular line drawings
of mechanisms and wherethese mechanismsare
located on the unit.

1.06 The illustration symbols indicate the
following lubrication directions:

o
02
03

G

SAT

Apply 1 drop of oil.

Apply 2 drops of oil.

Apply 3 drops of oil.

Apply thin film of grease.

Saturate (Felt Washers, Wicks) with oil.

5-11
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2. DRIVE MECHANISM

G RIM OF SCALE
RING MOUNTING
HUB ASSEMBLY RING
02 NYLATRON SCALE
BUSHING DETENT

CALIBRATED SCALE

CALIBRATED SCALE. DETENT

NYLATRON BUSHING

2.01

 2.02

s, Y ]

2.03

5-12 ORIGINAL
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2.01 GEAR SHIFT ASSEMBLY

NOTE --- WIPE OFF EXCESSIVE LUBRICANT

02 DETENT
SPRING
G TEETH
G TEETH
G ROLLER
SAT FELT
WASHER
PIVOT
2.02 MOTOR PINION
QT\ \G TEETH
=
. SURFACE
1
\ e
.
'“ || 2.03 MOTOR UNIT
02 BALL
OILER

KEEP CONTACTS AND SLIP RING FREE OF OIL FILM.

‘ORIGINAL

GEAR
SHIFT

GEAR
TRAIN

GEAR
TRAIN

GEAR
SHIFT
LEVER

ROLLER
ASSEMBLY

SHIFT
LEVER

MOTOR
DRIVEN
GEAR

PULSER
CONTACT

MOTOR
BEARING

5-13
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DISTRIBUTOR
CL. MAG,

PIVOTED HEAD

261B
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NOTE

SWITCHES ARE SHOWN IN FRONT VIEW

Figure 5-11

TYPICAL SCHEMATIC WIRING
DIAGRAM

FOR THE MODEL 28
STROBE SET

Schematic Wiring Diagram
5-14; 5-15



