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(c¢) If elther or both of the requirements

specified in (a) and (b) above are not met,
the machine shall be turned over to the Equipment
Malntenance Farce for further tests,

(c) If a blas set 1s not normally available at
the polnt involved then follow the procedure
specifled 1n 2,07.

3.04 Test of Keyboard

(a) If a 118 type telegraph transmission measur-
ing set 1s avallable, use the testing pro-

cedure speclfiled In Paragraph 2.08(a), otherwise

use the procedure specified in E.Dg{aj.

#(b) The Test Requirements to be met by keyboards
at elther 60 or 75 speed should be 8% orp
less,

(c) If the Test Requirements specified in (b)

above are not met, the machine shall be
turned over to the Equipment Maintenance Force
for further tests,
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REQUIREMENTS AND PROCEDURES
1. GENERAL

1.01 This addendum supplements Section P35.613 to

specify the transmlission tests, adjustments
and 1limits for 60 and 75 speed monitoring teletype-
wrlters which are also to be used for tranamission
measurling purpocses. Teletypewriters are not re-
commended for measuring the quallty of 100 speed
telegraph tranasmlission. Thia 1ssue replaces Issue B
of the addendum,

1.02 The Informatlion contained in thias section is

intended for use by both the Equipment Mainte-
nance Forces and Telegraph Test Room Attendants and
12 1asued as Section E35,901 also,

1.03 Part 2 covers "Readjust Requirements, Adjust-

ments and Tests." It 13 to be applied both
when performing initial lineups on monitoring tele-
typewrlitera and when readjusting them after they
have been turned down because of failure to meet the
"Teat Requirements,"

1.04 Part 3 covers "Test Requirements", which are

to be applied by Telegraph Teat Room Attend-
antas In order to determine if the monitoring tele-
typewrliters are in correct adJustment. The making
of these tests 13 primarily the responsibility of
the Telegraph Repeater Force,

1.05 Any set falling to meet the "Test Requirements"”
shall be adjusted to meet the "Readjust Re-
quirements” apecified in Part 2,
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1.06 Monitoring teletypewriters which are used

only for purposes of obtaining copy may be
maintalned 1in accordance with the instructions
coverlng the transmiassion maintenance and adjust-
ment of a customer machine at the end of a short
loop.

1.07 A sufficlent number of monitoring teletype-

writers sultable for transmission measuring
purposes, s3ultably designated, should be maintalned
at any one offlce to 1insure agalnst shortage of
tranamission measuring apparatus due to trouble 1in
other tranamission measuring equipment,

1.08 & suggested designation arrangement is to in-
aert in the 87693M name plate a red card

marked "MONIT, ONLY" for those machines used only
for monitoring, and a red card marked "MEASURING"
for those machines used for measuring and monitoring
These cards should be stenciled in black india ink
or typed in capltals. In addition to the above card
on the monitoring only machine, it 13 suggested that
the range scale crank and the end scales be removed,

Note: If not s¢ equipped the covers should be
provided with 87693M name plates. These are
secured with four TBUBLUM ascrews requiring a 2-56
tap or 34-11M nuts,

READJUST REQUIREMENTS, ADJUSTMENTS AND TESTS

2.01 The procedures and limits here specified are

intended for use by the Equipment Maintenance
Force both when performing initial lineups on moni-
torlng teletypewriters and when 1ining up the ma-
chines which have failed to meet the "Test Require-
ments"” specifled in Part 3.

2.02 Dual speed machines shall be lined up for the

higher speed at which they are intended to
operate, If such machines are fitted with zero end
scales, the scales shall be adjusted for measuring
at the higher speed at which the machines are in-
tended to operate,




2,03 The following items shall be checked before
applylng the tranamlission adjustments:

(2a) In the case of initial lineup, all mechaniecal

requirements and tolerances must be checked,
The machine must be clean, properly lubricated and
in good condition.

(b) In the case of lineup after turndown, only
those mechanlical features requiring attention
or suspected of requiring 1t need be checked,

(¢) Check the speed of the motor and adjuat if
necesaary. In the case of a dual speed ma-
chine check both motor speeds.

2.04 Test Setup for Testing the Recelving Mecha-
nlsm - Blas Set Available

(a) Set up a 50 mil TLT and drive 1t with polar

signals obtalned by connecting the polar out-
put of the bias set to Drop 1 If the blas set has
a polar output, If the blas set does not have a
polar output then drive the TLT with the neutral
output of the bilas set by connecting it to Looping
1 of the TLT,

(b) Connect the teletypewriter under test to
Looping 2 of the TLT.

(c) Drive the bias set with automatic signals of
the proper speed and check these signals to
be aure that they are free of distortion.

2.05 Determination of Blas Index and Swew Index of
Monltoring Teletypewrifer - Blas Jet fvallable

(2) Tranamit to the typing unit under tesat, mis-

cellaneous signals (test sentence), at the
proper speed, biased 25% marking and determine the
range, Record the upper 1limit as "H" and the
lower limit as "L".

MONITORING
ADDENDUM TELETYPEWRITERS
P35.613 14 TYPE

Page 3 REQ'S & PROCED'S




Page 4

(b) Determine the range similarly, using 25%
spacing blas except that in this case the

upper limit should be recorded as "h" and the
lower 1imit as "1"

(¢) Record the readings as follows:

h H
1 L,

The readings are recorded in this mannerpr as an
ald to the memory; notlce that each of the values
appears in the same relative position with re-
apect to the others as would be the case 1if an
actual parallelogram were drawn and the readings
then marked on the parallelogram at the points
which they determine.

(d) The next atep 13 to determine "X" and "Y' as
indicated below, and then under "Y' pecord
"X - ¥Y", and under "X - ¥Y" record X + Y,

n H

3*“-‘ e

h - H
1 L

X

+
-

The purpose of this somewhat mechaniczl procedure
1s to simplify the computation. The quantity

"X - Y" 13 the "blas index" and it 1s merely
twiece the internal blas of the machine. The
"blas index" automatically comes out positive if
the 1nternal bias 1s marking, and negative if the
internal blas 13 spacing. The quantity "X + y"
1s the "skew index"; it 1s 50 plus twice the in-
ternal skew of the machine, If the internal skew
1s positive, the skew 1index 1is greater than 50
and 1f the internal skew 1is negative, the skew
index 13 less than 50, There is no point in
determining the actual internal bias and skews in
order to adjJust the machine, however, because the
limits are given in terms of the "blas index" and
the "skew index" which are easier to determine.




(e) As an example, suppose a machine was measuped
and the following results were obtained:

h
1

85 H =
39 L =

The computations would be made as follows:

nu

85 - 62 = 23

39 - 10 = 29
-6 = blas index
52 = skew index

As a matter of interest 1t might be stated that

the internal bias 1s 3% spacing and the internal
skew 13 1% positive.

(f) The following 1s a sample computation on a
machine wlth zeroc internal bias and zero skew:

Bs - B0
35 - 10

e
25
"0 = bilas index
50 = akew index

M2

.06 Adjustment of Recelving Mechanism Based on
Measurements UsIng a2 Flas Gef

(a) If the akew index 1s outside the 1imits of 48

to 52 as measured in Paragraph 2.05, adjust
1t to within these limits. The skew index may he
ad Justed by varyling the armature spring tension.
Increasing the tenslon increases the skew index
and vice versa. Machines differ but at 60 speed
one full turn of the armature spring tension ad-
Justing serew willl change the skew index about 2
pointa. The final spring tension, based on these
measurements, should be within the limits of 160
to 210 grams or 5-5/8 to 7-3/8 ounces for 60 speed.
For 75 speed, experlence 1ndicates the final
spring tension should be within the limits of 190
to 220 grams or 6-3/4 to B-1/4 ounces,
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(b) Measure the bias index and skew index again.

The skew Index should now be within limits;
if not, make a suitable readjustment and repeat
the meaguremants.

(c) Notice that the blas index of the machine

wlll vary whlle the skew index 1s belng ad-
Justed. It may, In fact, become somewhat worse
than 1t was when 1lnitially measured,

(d) When the skew index 1s finally within limits,
proceed to remove the blas last measured,
Do this by adJusting the armature alr gap. Re-
move positive blas by Increasing the armature ailr
gap and negative blas by decreasing the armature
alr gap. Machines differ but at 60 speed, .001
inch change in the air gap will change the blas
index about 5%. The flnal mean armature alr gap
setting should be within the limits of .002 to
.00B 1inch based on this method of adjustment for
60 speed, For 75 speed, experlence indicates the
filnal mean armature alr gap setting should be
within the limits of ,002 to ,004 inch.

(e) Repeat adjustments of the alr gap and measure-
menta of the blas index and the askew index

untll the blas index 13 within the limits of plus

2 to minus 2 per c¢ent, The skew index should not

change much while the air gap 1is being adjusted;

in faect, this 1s the basis of the whole procedure.

(f) 1In order to facilitate armature air gap ad-

Justments all monlitoring teletypewriters
ahould be fitted with armature air gap adjusting
brackets.

(g) If the machine has zero end scales, adJjust

the blas set for zerc bias and determine the
upper and lower polnts of failure., Set the zeros
of the zerco end scales to coincide with these
polnts, The recelving mechanism is now ready for
aervice,




.h) If the machine does not have zero end scales,
set the blas box for zero blas and determine
the upper and lower points of failure, These
should be recorded and turned over to the tele-
graph test room attendant when the machine 1s

turned up for service. The recelving mechaniam
13 now ready for service

(1) In the case of a dual speed machine with zero
end scales, set the scales for the higher

speed and report the local range on the lower

speed when the machine is turned up for service,

(J) In the case of a dual speed machine without
zero end scales report the local range at

both speeds when the machine is turned up for
service,

2,07 Monitoring teletypewriters intended to be

used for measuring purposes can not be ad-
Justed satisfactorily without some means of intro-
ducing predetermined amounts of blas into the test
slignals; therefore, if such machines are located at
4 polint where a bilas set 13 not normally available,
arrangements shall be made to ship in a portable
blas set at periodically established test intervals
In order to test and adjust the monitoring teletype-
writers, provided a source of reversals 1s available
at the polint for use 1in calibrating the bias set,
Whenever a blas set 13 shipped to such a point the
procedures specified in Paragraphs 2.02 through 2,06

shall be applled to all the monitoring teletype-
writers at the point.

2.08 Keyboard Adjustment - 118 Type Telegraph
Transmission Measurlng Set Avallable

(a) Set up a 60 mil test TLT, patch the measuring
3et into Looping 1 and the teletypewriter in-
to Looping 2. Transmit the test sentence twice
(or an equivalent number of letters) at a speed
Just sufficient to crowd the keyboard. The total

distortion should not exceed 7% at 60 speed or OF
at 75 sapeed,
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(b) If the distortion does exceed the limits
shown above, the mechanlical adjustments
should be checked and readjusted as necessary to
reduce the dlstortion, Anti-distortion detents

may be applied 1f available,

2.09 Keyboard AdJustment - 11? Type Telegraph
Measurlng Set Not Avallatle

(a) Set up a 60 mil test TLT, patch another

monltoring teletypewrlter known to ke In
good adJustment Into Looping 1; patch the tele-
typewriter with the keyboard under test into
Looping 2. Set the range arm of the measuring
machlne the requlred number of per cent below 1ts
upper failure point on local signals and transmit
the test sentence twice {GP an equlvalent number
of letters) from the keyboard under test at a
speed Just sufficlent to crowd 1t. Repeat thls
procedure with the range arm of the measurlng
machlne set to the requlred number of per cent
above 1ts lower fallure point on local signals.
No errors should be received on the measuring
machlne,

#*(b) The readjust requirements for keyboards at
€0 or 75 speed should be 7% or less.

(c) If the distortion limits are exceeded, the

mechanleal adjustments should be checked and
readjusted as necessary to reduce the distortion,
Antl-dlstortion detents may be applied if avall-
able,

2.10 A monltoring teletypewrliter may be turned up

for service only when both 1its recelving
machanlsm and keyboard meet the specified readjust
requirements,

2.11 Whenever a monltaring teletypewriter 1s turned

over to the Egqulipment Department because
either its keyboard or recelving mechanism falled to




meet the test requirements, then both the keyboard
and the receiving mechanism shall be ad justed to
meet the readjust requirements.

. TEST REQUIREMENTS

3.01 The procedures and limits specifled under

"Test Requirementa" are deslgned to indicate
whether the set 13 in s3atlsfactory cperating con-
dition. They are not as severe as the "Read just
Requirements" specified in Part 2 but provide ample
margin for satiafactory operation.

3.02 Any set which falls to meet the "Test Require-
ments" shall be readjusted to meet the more
severe "Readjust Requirements'

3.03 Test of Recelving Mechanism

(a) Use the same setup specified in 2,04, Send
miscellaneous signals biased 10% marking and
determine the upper point of faillure. The indi-

cated reduction 1n range at the upper end should
be between 7% and 114,

Note: When making this test if the lower polnt
of fallure 13 measured, 1t may be. as much as 3
polnts below or one point above the zero setting
of the lower zero end scale due to the permlis-

8ible amounts of blas and =kew which may hbe
present.

(b) MNow send miscellaneous signals biased 10%
3pacing and determine the lower point of
fallure. The indicated reduction in range at the

lower end should bte between 7% ind 114.

Note: When making this test if the upper polint of
fallure 13 measured, 1t may be as much as =
points above or one point below the zero setting
of the upper zero end scale due to the permis-
3ible amounts of bias and skew which may be

present,
MONITORING
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Installation and Maintenance

MONITORING TELETYPEWRITER
14 TYPE
REQUIREMENTS AND PROCEDURES

I. GENERAL

1.01 This section covers supplementary requirements and
procedures which apply in connection with 14-type
teletypewriters used for monitoring purposes.

1.02 For requirements and procedures other than those

specifically covered in this section, see the sections

in the “P” series which cover respectively the lubrication and

the requirements and procedures for 14-type typing unit and
base, and for line relays.

2. ADJUSTMENT FOR ZERO INTERNAL BIAS

201 The adjustment of a monitoring teletypewriter so that
it is free from internal bias is essential in all cases.

202 The theory of signal reception in teletypewriters is

covered in Section E45521 of Bell System Practices

and the requirements and procedures outlined below are based
on the considerations discussed in that section.

203 A teletypewriter can be tested for internal bias by
comparing the orientation range on signals having

zero bias with those obtained using signals which have first
some marking bias and then some spacing bias. If the upper
limit is raised by the reception of signals having spacing bias,
the teletypewriter has an internal bias which is marking. Con-
versely, if the lower limit is lowered by the reception of sig-

nals having marking bias, the teletypewriter has an internal
bias which is spacing.

204 The internal bias of the teletypewriter is dependent

on the line relay used and changing the line relay will
change the bias of a machine.

MONITORING TELETYPE-
WRITER—I14 TYPE
REQUIREMENTS AND
PROCEDURES
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2.05 Bias can usually be eliminated from the teletypewriter

by making an appropriate adjustment as described

later. However, in some machines it may not be possible be-

cause of manufacturing variations to remove it to within the

required limit of 2%. Selection of machines for monitoring
purposes may therefore be required.

Source of Biased Signals

206 Any device which provides signals having no distor-
tion other than marking or spacing bias as desired,

may be used in making the test. It is not essential that the
exact amount of bias introduced into the signals be known,
nor is there any definite requirement regarding the amount of

bias introduced, except that the introduced bias should be be-
tween 10 and 35 per cent.

207 Where no source of biased signals for testing pur-
poses is already available a test set made locally may

be used as shown in Figs. 1 and 2. As shown in Fig. 1, this
set consists of a 60-milliampere “dummy” circuit with arrange-
ments for inserting a retardation coil to produce spacing bias
and for bridging a spark-killer across the sending contacts or
distributor to produce marking bias. The amount of bias pro-
duced will depend upon the adjustment of the line relay of the
teletypewriter and will ordinarily be between 10 and 20 per
cent. for both marking (positive) and spacing (negative) bias.

(a) To set up the operating condition a -+ 130 volt (120

ohm) battery tap is patched to the jack labeled “4 130
V., ground to the jack labeled “G,” a source of substan-
tially perfect signals to the jack labeled “SIG” and the
teletypewriter to the jack labeled “TTY”. With the key
in the normal position signals will be unbiased. To obtain
signals with marking or spacing bias the key is operated
to either the “4” or “—" position. An equipment assem-
bly suitable for mounting in a box is shown in Fig. 2. If
desired the equipment may be assembled on a panel for
mounting on a relay rack.

208 Adjustment Procedure

(a) Check the speeds of the teletypewriter as outlined in
Part 4 and readjust if necessary.

(b) Check the adjustment of the line relay in accordance

with the requirements and procedures covering line
relays and readjust if necessary. Where a relay test panel
or test table is available, the relay should be checked and,
if necessary, readjusted using this apparatus.

(c) With the teletypewriter operating at 60 speed, obtain
orientation range limits as outlined in the section cov-
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ering requirements and procedures for the 14-type typing
unit using substantially perfect signals having zero bias.

Note: Range should be minimum 70 per cent.

(d) Obtain orientation range limits as in (c¢) using signals

having spacing bias in measuring the upper limit and
marking bias in measuring the lower limit, the signals to
be obtained from a source as described in paragraph 2.06.

Note: If upper limit obtained in (d) is greater than
that obtained in (c), the teletypewriter has internal
marking bias. If lower limit obtained in (d) is lower
than that obtained in (c) the teletypewriter has in-
ternal spacing bias.

(e) Remove marking bias by increasing the armature air-

gap and armature spring tension, and remove spacing
bias by decreasing the air-gap and spring tension keeping
the adjustment of these parts within the limits specified in
the section covering the requirements and procedures for
the 14-type typing unit.

Note: If in any case the internal bias cannot be re-
moved to within one or two per cent, using the above
procedure, it may be necessary to readjust some
other part of the typing unit affecting the orienta-
tion range or as a final resort it may be necessary
to replace the typing unit, The parts whose adjust-
ments affect the orientation range are:

Selector Armature

Selector Armature Bracket

Selector Armature Bracket Link
Selector Clutch Spring

Armature Locking Wedge

Armature Trip-Off Eccentric Screw
Magnet Bracket

3. ADJUSTMENT OF 83562(M) 14-TYPE MONITORING
RANGE SCALE ASSEMBLY (CRANK OPERATED)

3.01 The stop lever eccentric screw on the range scale sec-

tor, the stop lever spring tension and the trip latch

spring tension should be in accordance with the requirements
and procedures for the 14-type typing unit.

3.02 Worm shaft should have some end play, not more

than .004", and be so located that there will be just

perceptible radial play between the worm and gear sector at
the closest point in their rotation.

(a) Gauge by eye and feel, holding detent spring away
from ratchet wheel.

(b) To adjust, reposition shaft rear bearing bracket.

MONITORING TELETYPE-

WRITER—14 TYPE
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3.03 Scale pointer shall line up with range scale division 60

when the detent spring roller is directly above the cen-

terline of the worm shaft and in the space between two worm
shaft ratchet wheel detents.

(a) Gauge by eye.
(b) To adjust, reposition detent spring.

3.04 Detent spring tension shall be Min. 24 ozs. (680 gms.),
Max. 32 ozs. (900 gms.) measured at the detent spring
roller stud as the roller starts to move.

(a) Gauge with a 138-58(M) scale.
(b) To adjust, bend detent spring.

3.05 End zero scales shall be located so that the zero scale

division coincides with the extremities of the teletype-

writer orientation range as determined on substantially perfect
signals received with zero bias.

(a) Gauge by eye when measuring orientation range.

(b) To position, remove end zero scale mounting screws

and reposition scales as required. Reinsert mounting

screws with flat and spring washers under head of screw.
Tighten screws.

Note: It is not possible to set these end zero scales

on a teletypewriter having an orientation range of

less than 70 divisions because each end zero scale

extends from its zero point for a distance of 35 divi-
8101nNs.

4. ADJUSTMENTS FOR TWO-SPEED GOVERNOR

401 Governor contacts, adjusting wheels and brushes shall
be adjusted as specified for edge-contacting type single

speed governors (see section covering requirements and pro-
cedures for 14-type typing unit).

402 Speed. The free speed of receiving shaft in revolu-
tions per minute corresponding to operations per min-

ute is:
Words Black Free Speed
Operations  per Target Rec. Shaft
Speed per Min. Min. Target Spots in R.P.M.
Low 240.0 40.0 1] 23 274.3
High J68.0 61.3 1G 10 420.6

(a) Check speed as outlined in the section covering speed
- regulation, checking and adjusting the 40 speed gover-
nor before checking 60 speed.

Note: Governor switch should be in “LO" position
while checking and adjusting the 40 speed governor




L L LoL

and in “HI” position while checking and adjusting
the 60 speed governor.

(b) Adjust speed using the right governor contacting

spring adjusting thumb wheel (side of governor ad-
jacent to motor) for adjusting the 40 speed governor and
the left thumb wheel for adjusting the 60 speed governor.
Turn the thumb screws as indicated by letters “S” and “F”
to decrease and increase the speed respectively.

Nc_:te: 40 speed governor must be checked and ad-
justed before 60 speed governor.

5. LUBRICATION OF 83562(M) 14-TYPE MONITORING
RANGE SCALE ASSEMBLY (CRANK OPERATED)

501 The oils and grease referred to herein are those speci-
. fied in the section on Teletypewriter Apparatus—Lubri-
cation—General Requirements.

5.02 T_]ite following parts should be lubricated sparingly with
oil :
Front and rear shaft bearings.
Detent roller bearing.
Pointer shoulder screw.
Trip plunger.
Trip bell crank pivot.
Stop pawl latch pivot.
Stop pawl shoulder screw.

503 The following parts shall be sparingly lubricated with
grease :
Worm and sector teeth.
Detent star wheel.
Sliding surfaces of pointer extension and main
bracket.
Sliding surfaces of sector and main bracket.

MONITORING TELETYPE-
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