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TELETYPE CORPORATI O N

SCHOOL OF MAINTENANCE TRAINING
201'NORTH WELLS STREET

C?umgo 6, g%mom |

The Customer Service School provides, tuition-free, training
for the maintenance personnel of Teletype's customers, As the School of
Training is maintained for the customer, it is under the supervision of
the Sales department,

Because there is no charge for the training provided, the
Teletype Corporation will not assume the responsibility for making
student's hotel reservations. For military personnel the School will,
upon request, issue a form indicating time of arrival and departure,

No certificate of non-availability of aireraft, rations or quarters will
be issued, ~

Classes begin at eight o'clock and are in session until four
forty-five in the afternoon, Breaks are scheduled for both morning and
afternoon and a one hour lunch period is provided, Students may bring
their lunch or eat at any of the numerous restaurants in the area,
There are no classes on Saturdays,

Students are requested to observe the hours of the class and
to be on time following each break, No extra training will be given
studenits who come in late, Students who are repeatedly late will be
asked to leave,

All téxt materials such as bulletins, charts and rulers may be
retained by the student. Students are required to have a pen and/or
pencil, ‘ .

‘ Although the classes are scheduled to run through four forty-
five of the final Friday, some studentp complete the course earlier
than others., Those who finish early miy leave but no student may leave
without completing the course unless he has special permission, Teletype
personnel may not leave the School at any time unless they have the '
permission of their supervisor, lunch and break periods excepted,

The school's telephone may be used ONLY by instructors and
Teletype personnel on company business,

The address and telephone number of the school is:

ADDRESS 201 N, Wells Street

PHONE Financial 6~Q586

i

Your instructors will bes




shoot effectively, |
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The course of instruction covering the Model 28 Xeyboerd and
Printer is two weeks lone, Normslly, the material will be covered
&ccording to the schedule below. However, certain conditions such as
holidays, tend to alter the schedule slightly,

DAY SUBJRCT
ist, . Keyboard theory - Disassembly & assembly
2nd, Keyboard adjustments
% 3rd, Keyboard adjustments
$ 3rd. 3 Printer theory
Lth, | Printer theory
5th, Priﬁfer theéry - Disassembly & assembly
6th. _ Pfintgtj ‘_“.'_,adjustment‘s'
7th, ‘ | Printer adjustments
|- 8th, : Priﬁter adjustments - Adjustments under power
9th, | Trouble Shooting
}Oth. . Trouble Shooting

The keyboard and printer theory is presented to the class as
a whole or to separate groups. All adjustments are given, a few pages

at a time, to separate groups,

with the exception of a few basic mechanisms, the school
places no particular emphasis upon the retention of part names., However,
the student must have an understanding of theory in order to trouble-

|

‘Each student wil# have a keyboard and printer, the adjustments
for which are his responsibility, After the adjustment hae been demonstrated
by the instructor the studert will make the adjustment, 7% is felt that
only by actually.making the*adjustmebt will the studen® undsrstand how it
1s properly made and the g;ﬁficulties that might be encountered,

Many students who heve had previous experience with other models
of Teletype equinment will be familiar with the types of ad justments that
will be called for, They are;  ° ] : ‘
1. Clearance: & measurement, USING THT GAUGES PROVIDED, will be required.
Unless otherwise specified, the measurement will be taken at the point of
minimim clearance, Should the requirement, for example, read: "Min; ,002"
Max: .020" ", any ppint between the two limits will be satisfactory,
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2, Spring Tensions: (rdinarily we do not change springs in the school's
equipment unless it is broken or bzdly distorted. For this type of check,
it is usually satisfactory for the student to know where and how the tension
should be meszsured,

3. End Play: flthough the adjustment menual will give the noint at which the
reguired end play mey be messured, it is usually satisfactory to check the
particular part for freedom from bind without excessive slop.

4, Double Requirements: Some adjustments have two requirements, Both are
to be met with the same =djustment. '

Below are listed the tools issued to each student. It will
be the student's responsibility to return all tools at the end of the
course.

QTY NAME USE OR DESCRIPTION

1 Handwheel Turn the printer mainshaft manually

1 Armature clip To hold the armature in a MARKING position
for off-1line checks,

2 Spring Hook (1) Push hook (1) Pull hook

1 Crochet Hook Small springs

1 Tweezers

2 | Screwdrivers (1) Large (1) Small

2 0ffset screwdrivers (1) 90 degree (1) 45 degree

3 Spring scales {1) 8oz. (1) 32 oz. (1) 6bloaz,

1 Tommy wrench'ﬁ; For "Transfer Lever Eccentric" adjustment

1 Screw starter

1 Keylever remover | Remove keylevers from keyboard

1 Box of gauges 7 .002" through ,008"; .010"; .012"; ,018";

.020"; ,025"; ,030"; .035"; 037"
~.04O" through ,080" in steps of .005"

At the end of the course, the instructor is required to fill-out
a report on each student, The report is submitted to the customer who
sponsored the student., The report indicates starting and completion dztes
and a grade covering attitude and performance in theory, adjustments and
trouble shooting,
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In ordinary telegraph transmission, intelligence is relaved
from one point to another by the making and breaking of the signal line.
An operator at one end would open or close a telegraph key and cause a
sounder at the receiving end to emit pulses of sound which could then be
translated into characters by the other operator, trained to recognize
the various code combinations. During the latter part of the nineteenth
century, telegraphy took a step forward by substituting a mechanical send-
ing mechanism for the old telegraph key, and a printer for the receiving
station.

; The new method of printing telegraphv, however, reguired modifi-
cation of the old signaling method. The primary change has been in time
control of the transmitted pulses. Specified time intervals or pulse
lengths have replaced the, somewhat arbitrary, dot-dash systenm.

As devised by Jean Baudot, a French Signal Officer, the newer
code reouires that each character have a certain number of current and no-
current time intervals ( MARK or SPACE pulses ) to indicate a particular
code combination. It was decided that the intelligence portion of each
complete character should have five of these time intervals. It may be
‘seen that with two possibilities ( MARK or SPACE ) for five pulses:

5

2= = 32 possible code combinations

Therefore, with the addition of an upper case, (figures) the Teletype Prin-
ter is capable of performing twice as many operations (printing or perfoim-
ing a function) as the number of available code combinations.

In the lower case, or letters, we have the 26 letters of the alphabet plus
6, so-called, "functions"., These functions are mechanical operations of the
printer as opposed to the actual printing of a character.

They include:

Letters ( LTRS ) = Either shifting the typebox to the letters segment or, as
in the M15, shifting the platen down. 4

Figures ( FIGS ) = Just the opposite of letters

Space = Moving the printing mechanism to leave a blank between
words. '

Carriage Return ( C.R. ) = Returning the printing mechanism to the left
" margin. ‘

Line Feed ( L.F. ) = Feeding the paper cut of the printer.
Blank = A1l pulses spacing -- used for various operations

The length of time duration of the individual pulses is determined
by the operating period of the various cams and levers that cause the signal

line contacts to open and close. It may be seen, then, that as the operating
speed increases, the pulse length decreases,
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it this time three basic speeds are in pooular usazge, They are:
368rom; 480rom: and 600rpm.  &n expression, of these speeds, in “words-per-minute"
has been roughly awnroxinmzted by dividing each figure by 6, ( This assumes that
a "ord" is comnosed of five characters and a space ). Thus, 358 becomes 60
vords-per-minute, 460 becomes 75 words-per-minute and 600 becomes 100 words-per-
minute. For maintenznce or other technical purposes, however, it is far more
accurate to deal only with actual shaft speeds,

- If, for every revolution of the transmitting shaft, a complete
charscter is transmitted, we may refer to 368 characters or 368 operations-
per-minute ( opm ), This breaks down: ‘

(2) (b)
32 = operations-per-second = 6,13 1 second = length of one operation = ,163 sec,
0 _ ' - 6,13
(c) At 368opm, then, one operation take .163 seconds or: 163 milliseconds (ms.)

- 7 __To maintain synchronism between the sender and the receiver, it

is necessary to establish a starting voint and a stoping point, Consequently,

to our character combination of five pulses there has been added a START pulse

and a STOP pulse, These pulses are not considered information pulses., 1In the
systems used by most companies, the START pulse is the same length as an information
pulse while the STOP pulse is somewhat longer. The STOP pulse is longer to insure
that the receiving machinesas time to complete detection of the last information
pulse before the transmitter begins a new charscter. The STOP pulse, in most

cases, is 1.42 ( or 1427 ) times as long as the STLRT or informstion pulse,

If we designate the START ( or standard pulse length ) as 1 unit, we have:

(d) |
START, = 1 Unit
Information pulse= 5 Units
STCP = 1,42 Units
7.2

(e) 7,42 is known as the UNTT CODE

Western Union, as an alternate example, has a STOP pulse the same
length as the ST/RT or information pulse. With all seven pulses the same duration,
Western Union would be operating with a 7,00 Unit Code.

To determine the time duration of any pulse:
(f) .163 sec ( time for one complete operation )
e = 21,96 or 22ms,= 1 Unit

7.42 ( units ) ;
(g) :
21,96 X 1,42 = 31,18ms or 3lms,

(h) The STRT or information pulse ( 1 Unit ) = 22ms,
(1) The STOP pulse ( 1,47 Units ) = 31ms.
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The normal, or "rest" condition of the signal line is closed, that

]

1s, with current on the line. If the normal condition is closed, the beginning
or S3TiRT pulse must alter that condition. Obviously, then, the STLRT pulse must
be no-current or SP/CING. The end of the transmission must return the signal
line to its normel condition so the STOP pulse must be. current or MARKING,
As seen on an oscilloscope and assuming no distortion, the character 'Y' would
look like this:
Aarns | Qdms | Riéms| 225\ Z2us| A2ws) S/as | _
(5) boms- - : AR

gna |START| / 2 | 3 Y | 5 ITroP sppesr
=< /63 s > |

The character 'Y' is most often used for illustration and test
purposes because every other pulse is different., As indicated on the rulers,
however, the informsation pulses ( between the START and STOP pulses ) may
vary according to the chsracter selected, It has been noted that the STOP
pulse is 1,42 times as long as the START or information pulse. This, of
course, assumes continuous operation, Ctherwise the STOP pulse might be
31ms, 31 minutes or ten days -- depending upon when the next character was
transmitted,

POLAR OPFRATION: Up until now, only NEUTRAL operstion has been considered,
In Neutral operation, a SPACE is when there is no-current on the line and

a MARK is when there is current on the line ( 60ma or 70ma ). In Poler O~
eration, there is current-on the line at all times and it is the difference
between the current polarity that determines whether = MARK (+) or a

SPACE (~) is being transmitted, Ovicusly the printer could not be hooked,
directly, to a polar signal because current, no matter what polarity, would
energize the selector magnets,

BLUD ( from Baudot ): An expression which combines shaft speed ( operations-
per-isecohd ) and unit code into one usable term or figure, Tt also indicates
the maximum number of pulses-per-second. It is derived by multinlying the
operations-per-second by the unit code :

(k)
328 opm = 6,13 ops/sec X 7.42 ( Unit Code ) = 45,5 = Baud
o E

In the case of Western Union, both the orerations-per-second and shaft speed differy

(1) - 3698 oom = 6.5 ops/sec X 7,400 ( Unit Code ) = 45,5 = Baud
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, It may be seen, in the above illustrations, that although both
shaft speed and unit code differ, and Western Union machine mey operate with
any Teletype product because their BAUD is the same, g

DOT CYCLE FREQUENCY: Rach MERK-to-SPLCE  trensition comprises a rectangular wave,
£ny rectangulsr wave is mede-up of a furidamental sine wave plus a number of

sub harmonie frequencies, This fundamentszl, or Dot Cyele Frequency of any
charzcter may be determined by dividing the length of one MARK~to-SPACE
transition into one, Inasmuch as the charscter 1Y changes from MARK to

SPACE every other pulse, one MARX-to-SPACE transition would be equal to

the length of two pulses or Olbsec, ‘

(m) 1 = approx, 23cps = Dot Cycle Freauency of character 1Y!

.OLLI'P

The character 1t ( 3,4 & 5 MARK )} does not have as many transitions as 'Y,
For M', the STLRT, first and second pulse would be one part, while the
third, fourth and fifth pulses would be the other part of its rectangular
wave form, '

(%3 START + First + Second = 66ms.
Third + Fourth + Fifth = 6bms,
132ms, .

1 __ = approx. 8cps = Dot Cycle Frequency of character tM

.132

The Dot Cycle Frequency is important in determining the necescary bandpass for
Teletype transmission, If the highest freaquency can get through, a1l others

may, Consequently, the character "Y', with the meximum number of transitions,
provides this meximum or reference frequency. It has been found that the
fundamental frequency plus the next ten or eleven harmonics provides a good

signal, The BRI system, however uses only the third or fourth ( around 89cycles )
for their bandpass,
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For purposes of illustration Teletype pulses are shown as perfect rectangular
waveshapes with sharp transitions znd precise timing. This ovtimum condition is
seldom, if ever, found in sctuel practice,

The modification of the original, rectangular waveshave is called Distortion,
The Total Distortion to any signal is broken-down into three catagories for purposes
of clessification but it is important to note that any signal may contain all three
components of distortion. The three components of distortion sre:

Bias Distortion
Characteristic Distortion

Fortuitous Distortion
Bias and Charscteristic Distortion are combined in the term Systematic
Distortion because both occur in response to natural lsw and, consequently, either

is roughly predictable., with the third element, Fortuitous Distortion, every -
possible modification is accounted for -- and labeled Totzl Distortion,

Bias Distortion

Bias Distortion effects all pulses uniformly and its effect upon a MARK
1s opposite to its effect upon a 3PACE. Blas may effect either the beginning or
the end of an impulse but inasmuch as the selector always begins with the MARK-tow
SPACE transition of the Start pulse, the total effect of bias is to advance or
retard the leading edge of any impulse with respect to the Start pulse,

Before illustrating Bias, it will be necessary to indicate the effect,
upon a signal pulse, by the resistive, inductive and capacitive elements in the
signal line, ‘ '

éﬂﬂ?4 .

1. Perfect MARK impulse ) ’~J
' ¢/ﬂ¢) i) S

—3M F2m5 e
2. Iine INDUCTANGCE opposes sudden transitions )
of current, Inductance from Line Relays : |
and/or selector magnet coils, ‘ |

el

.

preventing rapid current build-up and, thus,

3. Line C/PACITANC®E shunts the signal line ' ‘
¥ |
further sloping the edges of the wave, o
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The immulse in figure 3 is more likely to be found at the receiving
printer than the one ( figure 1 ) impressed at the transmitter. The impulse seen
in figure 3, a2s applied to the selector mesnets of the printer, will be used to
illustrate Biss Distortion. It will be noted that this waveshape builds up to
its &Oma level gradually -- due to the reactive elements of the signal line,

22295 —

Instesd of picking-up at the leading edge

of the pulse ( T1), the selector magnet will

energize at a somewhat later time -- say,

for example, at T2 -- or whenever the current
has reached a level where it generstes suff-

icient magnetic attraction. This point, T2,

would be the beginning of the MARK impulse

as far as the selector was concerned,

e&f;@:’/Vf

When, at the end of the transmitted pulse, the current again starts towards Oma,, the
selector armature should, theoretically, fall away at T3, The trailing edge of the
impulse, however, also slopes and, consequently, a definite time will have elapsed
before the armature will drop away (T4). Notice that T2 and T4 are not identical
current values, The de-energization point will be a lower value due to residual
magnetism in the coils and, conckévably, to weak spring tension,

The time between when the armature should
attract (T1) and when it does attract (T2)
is known as SPACE-to~MARK TRANSTTION DRLAY,
(abbreviated S-MTD) _

The time between when the armature should
drop away (T3) and when it does drop
away (T4) is known as MARK-to~SPACE TRANS-
ITION DELAY ( M-STD ). ,

TiAL= ;
If the S.MTD is equal to the M;STD, the pulse as se&n by the selector would be undistorted,

If the S-MID is greater than the M-STD the pulse has been shortened and the condition
is known as SPACING BILS 1 :

If the M-STD is greater than the S-MTD the pulse has been lengthened and the condition
is known as MARKING BIAS : ’ T,

The BRLL System uses the following formula to determine the actual Biess condition
in milliseconds (ms,), The sign of the result indicates whether the Bias is M/RXTNG
(+) or SPLCING (-). : S '

M-STD - S-MTD = ms, Bias
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This exemnle of Bilas Distortion illustrates that although the M-STD may
not equal the 5-MTD, the two will be consistent for any given circuit and/or adjuste-
ment, It will be noted, also, that the effect of Bias wills

a3} Be the opnosite to a SPACE from its effect unon a MARX.
b) Be consistent for any character combinstion.

Cheracteristic Distortion

Characteristic Distortion, as the nsme implies, is determined by the signal
line characteristiecs, That is, the resistance, capacitance and inductance, This type
of distortion will effect different chsracters in different ways but it will always
be consistent for the same character, Tn neutral operstion, Characteristic Distortion
will effect Bias, - :

Characteristic Distortion has varying effects upon different characters
because the circuit's reactance will have less chance to become stebilized when
characters with many current transitions are apvlied ( 'Y', for examnle ) than when
characters with few transitions are applied ( 'M', for example ), It may be said
that the effect of Characteristic Distortion is inversely oronortional to the
Dot Cycle Frequency of the character. trensmitted,

The contrasts between Charscteristic Distortion and Bias may be summarized
as follows: ‘

1. The effect of Characteristic Distortion depends upon the length of the impulse
transmitted. The effect of "Bias is independent of the length of the imvpulses,

2. For a given length of impulse, the effect of Characteristic Distortion is
independent of whether it is a marking or spacing impulse. The effect of Bias
is always opposite on & mark to what it is on a space,

3. Cheracteristic Distortion is related to the amount and arrangement of the
cepacitsnce, inductance and resistance of a circuit. Except in neutral operation,
these factors do not effect Bias,

4. Biss is caused by unequal marking and spacing line current, bissed relays ete.,
conditions which do not effect Characteristic Distortion,

5. Characteristic Distortion, because it is due to the capacitance, inductance
and resistance of 2 eircuit, which, except for the resistance, are unchanging in
value, varies only a small amount from day to day., Bias, because it is caused

by uneven potentials, relays losing ad justment etc., may vary from hour to hour,
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Fortuitous Distortion

This form of distortion covers such unpredictable occurances as sucdden
battery fluctuations or loose ground connections, This distortion may effect any:
portion of any character and little or no compensation may be made for it,

RANGE

All Teletype receivers ( i.e. printers, perforators etc. ) are equipped with
a range scale. In every case, the function of the range scale is to orient the
mechanical selector.to the electrical signal to obtain maximum selecting margins.

The selecting interval of the impulse ( i.e. when the actual selection is
made ) is only 207 of the pulse width or 4.4ms. Consequently a perfect selector.

should be able to tolerate 4o% distortion of both leading and trziling vortions of
an impulse,

In a perfect impulse of 22ms duration, the necessary 20% selecting interval
would be in the center with a range reading of 10 to 110y

: ' Szr l
X RanGE
 2%M@ﬁ5 e | o
SeqLE L ; <, .
SELgcr e B R TRy '
InERVAL L Jo+s0 = GO

If 20% MARKING END DISTORTICN ( an artificially produced characteristic
distortion used to test acceptance -- in this case it would extend the deading
edge of the pulse ) were introduced, the range would shift in order to maintain
the selecting interval in the middle of the pulse:

N
'_l % L s !\ %

T | S . T ‘ /‘tf;9?7£;tjﬁb

-
by
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Range -~ 2

If 207 SPACING END DISTORTICN were introduced the range would shift in an
onposite direction:

gL
e

S

T
‘ i&t:://ﬁ;:;z)

In any situation there is a standard procédure for determining the proper
setting for the range scale:

a) Determine the high aﬁd low points on the range scale by obseérving error§ in copy.
b)‘ Add the high point to the low point and divide by two, ( See examples in
range illustrations )

" - e
——---c-_—__—-_-—_--—-——u—_-——_-—_—u-_..——g—--.u

Most of the information on Signal Distortion and Range was taken from;

PRINCIPLES OF SLEGTRICITY APPLYRED TO TELEPHONE & TEL7GRAPH WORK - A T.&T Long(%inei Div.
; ‘ . 953

MELSUREMSNT OF SELECTING MARGINS - W, J, Zenner (1937)

FEDERAIL, AIRWAYS MANUAL OF OPERATIONS, Vol. IV Civil Areonautics Adminis. (1944)

TELETYPEWRITER TRAINING MATERTAL - A,T.&T. Co. (1947)

LBM - 12/56




N o FROM DEPRESSION OF KEYLU{lin
M28 KEYBOARD

¥ 3 TO TRIPPING OF CLUTCH
112,
1
KEYLEVER W !}f
CODE BAR BAIL LATCH LEVER
GODE LEVER BAIL
EXTENSION CODE BARS

CLUTCH TRIP BAR

..
—

\ {

4
GODE LEVER B
'GODE LEVER '

" CLUTCH STOP CLUTCH

CODE LEVER BAIL LATCH LEVER

+COOE BAR BAIL LATCH LEVER

: CODE BAR BAIL

' CLUTCH TRIP BAR ggﬁé__[évi{kj

'CODE BAR

Depressing KEYLEVER moves

CODE LEVER rotates

CODE LEVER BAIL releases

GODE LEVER BAIL LATCH LEVER depresses
CODE BAR BAIL LATCﬁ‘I;EVER unlatches

CdDE BAR BAIL releases

CODE BARS ‘ CLUTCH TRIP BAR operates
(unselected code bars are , o - |
blocked by the operated : CLUTCH TRIP ﬁAIL and
code lever) CLUTCH STOP LEVER trips

CLUTCH and CAM SLEEVE rotates




M28 KEYBOARID  FROM TRIPPING OF CLUTCH
TO OPERATION OF CONTACT

ROCKER BAIL L i3
TRANSFER LEVER f
ROCKER EXTENSION
SELECTOR LEVER
’ i s
we ) \
GIII‘Ls;ii'
5 s
=
S 0
= §
s |
S N
= N\
= N
"\
\{nasust
(.
SELECTOR LEVER CAM —2 AW
1
CODE BAR
KEYBOARD GONTAGT
TOGGLE EXTENSION ASSEMBLY
DETENT LEVER :
_
BN
DETENT TOGGLE : Z
(i)
OSCILLATING LEVER
SPAGING INTERMEDIATE
LEVER
(:) ~ ROCKER EXTENSION
MARKING INTERMEDIATE
LEVER
L3
FLUTTER CAM
FLUTTER LEVER ——m—r|
CODE BARS move
"TRANSFER LEVERS move CLUTCH trips and CAM SLEEVE rotates, raising

SELECTOR LEVERS actuate

ROCKER BAIL and ROCKER BAIL EXTENSION moves
‘unselected INTFRMEDIATE LEVER out of the path of
FLUTTER LEVER drives |

selected INTERMEDIATE LEVER rotates

OSCILLATOR LEVER moves

DETENT TOGGLE and TOGGLE EXTENSION to open
_ or close the sigr signalling contact




_ SELECTOR MAGNET POLE PIECES

SELECTION L-iry

SN SELECTOR MAGNET COILS

SELECTOR ARMATURE

START LEVER

SELECTOR CLUTCH DRUM

STOP ARM BAIL CAM

STOP ARM BAIL

-CLUTCH SHOE LEVER

STOP ARM

SPAGING _ LOCK _LEVER

MARKING LOCK LEVER

PUSH LEVER RESET BAIL

PUSH LEVER

—EXTENSIONS ON MARKING
LOCK- LEVER

SELECTING LEVER

Start pulse received in SELECTOR ﬂAGNET COILS releases
ARMATURE uﬁélocks

START LEVER releases ]

STOP ARM BAIL and STOP ARM

CLUTCH trips and SELECTOR CAM SLEEVE rotates

PUSH LEVER RESET BAIL resets

PUSH LEVERS to the rear (spacing ) position

-ARMATURE - attracted ‘(marking -) permits ARMATURE ‘“inattracted (spacing ) blocks
SELECTING LEVER to move behind i MARKING LOCK LEVER
PUSH LEVER drops down , ' MARKING LOCK LEVER EXTENSIONS block
SELECTING LEVER moves SELECTING LEVER causing PUSH LEVER to
! ' a remain on top of SELECTING LEVER
PUSH LEVER forward to its marking and to the rear in its spacing
position - ; ;- position
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FER N A Y

CODE BAR SHIFT BARS

TRANSFER LEVERS

PUSH LEVERS

| 2
— i H CODE BAR
| S — | = E SHIFT BARS
e M e EZ;
TRANSFERgiM.:__ CODE PR
LEVE ] i
RE ufulnla SHIFT LEVERS
(i
[+
L SHIFT LEVER
LINK

12 3
INTERMEDIATE ARMS

A

;i

SHIFT LEVER
DRIVE SHAFT

SHIFT LEVER
DRIVE ARM

L-//8

~ CODE BAR POSITIONTNG MECHANISH

PUSH LEVERS operate

INTERMEDIATE ARMS operate

- TRANSFER LEVER SPRINGS and

TRANSFER LEVERS to hold

- CODE BAR SHIFT BARS against

marking (rear ) or
 spacing (front )
CODE BAR SHIFT LEVERS

“then,
SELECTOR CAM SLEEVE operates

CODE BAR CLUTCH TRIP LEVER ARM
which trips ,

CODE BAR CLUTCH drives

. SHIFT LEVER DRIVE SHAFT,

SHIFT LEVER DRIVE ARM, and

- SHIFT LEVER DRIVE LINK cams
 CODE BAR SHIFT LEVERS position

CODE BAR SHIFT BARS and :
CODE BARS to the left (marking |
or to the right ( spacing )
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1%48 PRINTER

ERTICAL POSITIONING OF THZ T

LETTERS
I
r""'"T—~L"E*F“T'*—-T—“——1 L 1 qu{‘”
TN 4 R .“—‘-T—-_-j
%gq;&éi}? % 485 :MAR?NG:SPA%'NG: 4 : : : 4 85 iSPAglNG ‘MARK'NG' |
‘ — — — — | MARKING| SPAGING |MARKING SPACINGI | ISPAGING MARKING'SPA%ING|M?\R%IP?G|
COH : g M N H | space : BLANK | T C. R, o |
;_ OW t--345|-~34~|-~3-5|--3-- I ~===5|--—4~|--~4a5
, lewg | X | F 1 Y | s | V] E]| z]| 0| B
LROW 1-345(1-34-1-3-5]1-3—- : b= ==l —5 |- -4 -|1——4 5
} 3RD Vv C P ! I L.F L R G .
1 '}——R-?i -2345|-234—-|-23-5]-23~-~ | |-2~--|-2--5]-2-4-]-2-4a5
Iaonom LETTERS K Q U : A w J FIGURES
SUPP | ROW |i2345(1234-[123-5[123-- | 12~~~ J12~-512-4-li2—45}|
| o 3 MAll?KING ' ! ! 3 SPAGING N
4TH 3RD 2ND isT b
| row | rRow | mRow | row | | Row | aom | nom | mow |
S I B R RIS T S B
\
TYPE BOX GARRIAGE TRACK [y o
’ El As the code bar clutch rotates, a cam
N follower actuates the clutch trip lever
\ shaft which trips off both the function
. clutch and the type box clutch.
SUPPR -

ESION. SNk BAR\: 5 TYPE BOX CLUTCH, through a drive link
NUMBER | CODE BAR = ans the %ﬁft rocker shaft bracket,
NUMBER 2 CODE BAR = 0 Fohales Te .

COMMEN: GOHE Rk ;é N A ROCKER SHAFT and the right rocker
= @ shaft bracket
VERTIGAL POSITIONNG—<=d ' ROCKER SHAFT BRACKETS drive
LEVERS
™ MAIN SIDE LEVER DRIVE LINKS move
MAIN SIDE LEVER _ — \ | o MAIN SIDE LEVERS move
Ol D)
R -~ Vo "VERTICAL POSITIONING LEVERS raise
MAIN SIDE LEVER ' P ;
§, DONE L i ‘\ TYPE BOX CARRIAGE TRACK and TYPE BOX
MAIN ROCKER SHAFT T 2) ‘
] ‘] —— VERTICAL POSITIONING LEVER TOE buckles
e A S against lowermost CODE BAR in its path
O P to select printing level of type box.
ROCKER SHAFT BRACKET-HM e \ o .
| === (' %

Right Side Mechanism
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L=/20

HORTZONTAL POSITIONING OF THE TYPE BOZ

CODE BAR
BELL CRANKS

HORIZONTAL MOTION
STOP SLIDES

HORIZONTAL MOTION_
REVERSING  SLIDE

LEFT . OSGILLATING :
RAIL SHIFT  LINKS,

!

OSCILLATING  RAIL
SHIFT SLIDE

LEFT REVERSING
SLIDE BRACKET

>

A R

R
. coos bR
\\REVERNNG SLIDE

SHIFT LEVER

HORIZONTAL MOTION
REVERSING SLIDE

RIGHT OSCILLATING

SHIFT SLIDE
DRIVE « LINKS ;
—— , |
MAIN BAIL

MAIN BAIL

‘RAIL. SHIFT LINKS

RIGHT REVERSING
SLIDE BRACKET

"OSGILLATING RAIL,

DRIVE BRACKET

ROCKER SHAFT -

“SHIFT .SLIDE

{ORIZONTAL
POSITIONING
LOCK LEVER

"HORIZONTAL POSIT!ONING
LOCK LEVER ARM

MAIN BAIL LINKS

The #, and #5 CODE BARS through the
CODE BAR BELL CRANKS centrol the
HORIZONTAL STOP SLIDES

The #3 CODE BAR, through the

REVERSING SLIDE SHIFT LEVER, the

REVERSING SLIDE and the REVERSING SLIDE
BRACKETS will disable the LEFT SHIFT SLIDE
DRIVE LINK when the /3 code bar is spacing,
and will disable the RIGHT SHIFT SLIDE
DRIVE LINK when the /3 code bar is marking.

As the TYPE BOX CLﬁTCH rotates, the ROCKER SHAFT,moves the
MAIN BAIL DRIVE BRACKET and the WMAIN BAIL LINKS to pull the
MAIN BAIL down. The undisabled SHIFT SLIDE DRIVE LINK, through

its DECELERATING SLIDE, initiates the motion of the OSCILLATING

RATIL, SHIFT SLIDE. This motion is completed by the HORIZONTAL
POSITIONING LOCK LEVER which through its LOCK LEVER ARM moves
the OSCILLATING RAIL SHIFT SLIDE against the longest of the
HORIZONTAL STOP SLIDES in its path. The OSCILLATING RAIL
SHIFT SLIDE drives the OSCILLATING RAIL SHIFT LINKS and the-
OSCILLATING RAIL to move the TYPE POX horizontally to its
solected printing row,




o sy

Common
to the

slide,

THT HORIZONTAL POSITIONING DRIVT TINKAGE WILL ALWAYS STRIXT THE S

stop slide is pushed -
front ( MARKING ) by action
of the # 5 Code Bar and lower stop
# 4 Code Bar and upper stop
slide remain in the rear ( SPACING ).

MZ8 HORIZONTAL POSITIONTRG

CLLTLILR *
I————CODE BAR
(SPACING POSITION)

CODE BAR
BELL CRANK

SPACING POSITION
fL\\P~?/A:f‘\\‘-~H0mZONTAL MOTION
MARKING POSITION-E, N STOP SLIDE

“ 7%
S o

FIGURE 2-48., STOP SLIDE POSITIONING

LIC 12/

o

L-r2¢

View, looking down, of the relationship between the horizontal stop slides
and the code bars which position them..
DOWS NOT HAVE A CODR BAR ASSCCIATED WITH IT,
to the rear ( SPACING ) Movement of the code bar to the left ( MARKING )

The middle, or Common stop slide,
It 1is merely spring loaded

causes the bell crank to nush the associated slide to

the middle ( Common ) slide forward,

v

DL

the front., Fither the uppver or lower slide will carry

-
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M28 PREN 'E‘E“ﬁ " PRINTING MECHANTSY

“As the TYPE BOX CLUTCH rotates, the
ROCKER SHAFT moves the

MAIN BAIL DRIVE BRACKET,

TR 535\ LoNLTN TN .
PéINTING HAMMER BAIL "\\ MAIN BAIL LINKS,
\ guiy MAIN BAIL, and the
(B
1 PRINTING TRACK downward.
=~ ' ) . The PRINTING ARM actuates the
b S = 4 i
é AT 4 p OPERATING BAIL LATCH to mnlatch the
> e ;’ PRINTING HAMMER BAIL and
PRINTING HAMMER which strikes the
selected TYPE PALLET.
PRINTING ARM - . OPERATING BAIL LATCH
/ ‘ PRINTING HAMMER
'iuf ) z
® le S )
E] /
\ C
3
/———Pam'rme TRAGK

MAIN BAIL

MAIN BAIL
DRIVE BRACKET

MAIN BAIL LINK
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Hﬁ ﬁ«f e :"‘ L4 D i
P “' li\} L KU g /—/ ;\
V e ' “ s /
e S N

7™~ SPACING CLUTCH TRIP LEVER ARM

ROCKER SHAFT
CAM PLATE

| o s = A‘\ /
%3 the TYPE BOX CLUICH rotates, the | : | i_ﬂji\\\v/é///,w
£

ROOTER SHAFT and the i

SPAGING CLUTCH

. TRIP LEVER
POCKER SHAFT CAM PLATE actuate the o PR
SPACING TRIP LEVER BAIL
SPACING TRIP LEVER BAIL moves the ‘
SPACING TRIP LEVER
SPACING TRIP LEVER past the
| MAIN SHAFT SPACING DRUM

SPACTING
SPACING
SPACING
- SPACING
SPACING
SPACING
SPACING
SPACING
SPACING
SPACING

SPACING

DRAW WIRE ROPE MECHANISM to space
the PRINTING CARRIAGE and the OUT NS DARNEAGE -
TYPE BOX CARRIAGE,

FEED PAWLS

CLUTCH TRIP LEVER ARM,
. SPAGING SHAFT !
DRIVING GEAR

TRIP LEVYR BAIL SPRING move
TRIP LEVER moves

CLUTCH TRIP LEVER ARM move
CLUTCH TRIP LEVER trips
CLUTCH rotates

SHAFT DRIVING GEAR drives
SHAFT “DRIVEN GEAR rotates
FCCENTRICS drive

DRUM FEED PAWLS advance ; ,
NSPAGING EGGENTRIGS

(SPACING SHAFT '
DRIVEN GEAR

DRUM rotates’

TYPE BOX CARRIAGE LINK:

Draw Wire Rops Mechanism
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‘ - FINCTTON IGHANISH

<« front rear —»

FUNCTION LEVER . o
| l'
i
FUNCTION PAWL =T 7,

i
3

function bar
selected

FUNCTION BAR —i—

FUNCTION ROCKER SHAFT ;\!EE:E ﬁ

i
!

CODE BARS,

. fundtion barA'
unselected

As the code bar clutch rotates,
through its cam follower and the
clutch trip shaft, the type box
clutch and the function clutch
are tripped off.

FUNCTION CLUTICH and
" FUNCTION CAM operate

FUNCTION ROCKER SHAFT cams

|
| .
&dwwéﬁ-ﬁ FUNCTION BAR RESET BAIL and
ALLOWER ARM, RESET BAIL BLADE withdraw to let

FUNCTION CAM | ———— N 5. | FUNCTION BARS sense
L : ‘ . : ' CODE BARS block UNSELECTED
- FUNCTION BARS but unblock

- SELECTED FUNCTION BAR moves
forward to let

.

cobE BARS- ' FUNCTION PAWL drop over rear of

SELECTED FUNCTION BAR

e m ey
i

RESET BATL BLADE moves to the
rear to operate

SELECTED FUNCTION BAR moves
FUNCTION PAWL moves

SELECTED FUNGTION FUNCTION LEVER actuates

BAR
: " | UNSELECTED FUNGTION v asegosciated
\ BAR :

FUNCTION MECHANISM or CONTACT
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SECTION P70.035

FRONT OF
~  MACHINE

SPACING TI’NE:

 — =T e T 5 TOP VIEW
. MARKING TINE-/é ?
| SPACING
TINE |
FUNCTION é MARKING
BAR :
CODE BARS

* ) Lmears —~e— SUP — PRINT
L——___, o072 ol g

o e i S 8 UNIT CODE

E2X —~e—— COMMON
P27 < 0 — SELECT
L2 ~a— g — LTRS~FIGS CASE

END VIEW

EACH TINE MAY BE FORMED TO PERMIT OPTIONAL SELECTION ‘WHEN
THE ASSOCIATED CODE BAR IS- TOWARD THE LEFT (MARKING) OR
RIGHT (SPACING), SELECTION IS PERMITTED IN EITHER CASE

IF THE TINE IS OMITTED.

Fige 3 - Function Bar
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SECTION $70.035 o

SECTION 70,035

FUNCTION PAWL
NOT ENGAGED

]’r/ FUMSTION LEVER ﬁf FUNCTION LEVER

FUNGTCON BAR BLOCKED

FUNCTION BAR HAS
BY CONE BARS

ENTERED CODE BARS %

FIG, 1 = Operation ef a Printer Functien : . FIG. 2 ~ Operitien ef a Printer Funstion

SROTION P10,035

SECTION F70,035

PAWL ACTUATES FUNCTION IEVER gRr
PAWL, DISENFAGED

FUNCTION BAR
HRESET BAIL

CLUTCH FREE TO ROTATE

Ca

FIG. 3 -~ Oparation ef a Printer Functien FIG. 4 = Operatfon of a Printer Function




UNIVERSAL FUNGCTION BAR 153440 L-728

MARKING TINES— y—SPACING TINES

( T e iy
. IST PULSE 0g
] @« 5TH PULSE —————— O[]
] we 2ND PULSE — s ()
[ ]<e———— 3RD PULSE —————s[I]]
] <¢—————  7gRo ey 1 1)
[ jwe————  FIGS—LTRS an
SIDE VIEW FRONT VIEW
= B e 5 3
=3 g ' ] #1
£ L] 45 |
) | Pl 11
%] ]
- %3 3
o g i1 m]
B C b E G H J
i % % %% % ] %
1 3
L M N 0 Q R T
= i -
3 -} ]
| -] 3
ma J |
1 2§ ]
1 1 1
gj % i % j %
ul ] o]
\Y; w . FIGS. LTRS. CR. LF
1] o | =T =} —
= jml ] [w julim] 1 ]
j= apD | 03 = | I3
[ i & m) O [ml i 3 ]
& imim ‘' [mim] 1 - |
O gp ‘E [y 3 ]
[ og O 053 1 =
[ oap [® fan s i1 1
SPACE BLANK UNIVERSAL PRINT NON PRINT SELECT NON SELECT
qp g OR CASE  CASE CASE CASE
E g E g (COMMON) OR
§§ SE (STUNT CASE)
g} “
ah Jb NOTE: A function bar coded for a
1 ™ particular character can be coded
L]

- in addition for print or non print
FIGS. LETTERS

CASE CASE case, Select or non-select case,
Figs. or Ltrs. Case, or any
KEY combination thereof.

O BREAK OUT TINE
m LEAVE IN TINE




BAR BLOCKED BY PROJECTICH AT uxw)

((IN HON OPERATED POSITION FUNZTION

LATCHING PROJECTION

L-i2g
SECTION P70,035

"H® FUNCTION BAR

"FIGS™ FUHCTION BAR

BLOCKIIG: PROJECTION

B e Ve . &
WG SN
\: y ¥ SR ‘ §
A \\ Y.
X 3\ HS E
C O
\ Sy
g e
4 T 2 y

¥

Fig. 14 - Sequential Selection of a Functicn

FURCTION LEVER LATCH

188 Ho
BEg -
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AN STUNT B0
SELECTIVE CALLING

LBM 12/56

With the exception of a few specialized apolications, the Bell
System arrangement ( AN ) is becoming the standard for Model 28 Celective
Calling. It must be remembered,; however, that the 2N Stunt Box arrangement
is merely one of the, virtually limitless, ways in which the Stunt Box
may provide Selective Calling.

. In the AN arrangement there is a four step procedure bringing
printers in and, later, taking them out of selection, The steps are:

1. Condition = FIGS - H - LTRS

2. CODC ( Call Directing Code ) = U - LIRS

3. End of Address = C.R. - L.F, - LTRS
4. End of Message = FIGS - H 4 LTRS

A LTRS combination follows the selecting combination in each of the four
steps indicated above, & cept in the case of the busy light ( explained
below ), this LTRS combination serves only to introduce a time lag because
there are no LTRS function bars associated with the condition, CDC, EOA or
EOM sequences, f, by accident, the printer were left in figures, this
LIRS combination, after step 2, would return the typebox to its normal
position. 1In step 2, only one CDC was Indicated ( 'U' ), 'This character
is in every Stunt Box and is used for a universal call, The three slots
adjacent to this character are left open for the insertion of the desired
CDC's. Normally, for 1 to 20 vrinters, one CDC should be sufficient; from
20 to 400: 2; and from 400 on up: 3. In any event, the characters 'M', 107,
'T', 'V' should be avoided as CDCts,. .

OPERATTON

1. Condition - FIGS-H-ITRS

‘FIGS unlatches H and allows it to overate, if selected, H strins
off the zero and suppression code bars, returning them to their

marking position, The printer is now in the SELECT . NON-PRINT
condition, ;

_The CDC shifts the suppression code bar spacing thus ﬁnblocking
the tyvebox clutech, The printer is now in the SEIFCT- PRINT
condition, :




L~13%]
AN Stunthox -~ 2

3. PEnd of Address - C.Ry = L,F, =« LTRS

( Lfter sten # 2 it is possible to begin transmitting. However,
1f the character, which had been assigned as a CDC.of another
orinter, were hit, it too would start copying because, at this
stage, all printers in the cireuit are in the SELECT condition,
Consequently, an ECL must be transmitted to block unselected
printers, )

C.R. unlatches L,F, and allows it to operate, if selected,
L.F, shifts the zero code bar to a spacing position. The
selected machine is now in NON-SELECT - PRINT condition
while all others are in Non-Select - Non-Print, ‘

( Because the zero code bar is in the non-select, spacing

v position while traffic is being received, AN printers are

4, End of

SWITCHES (
Slot # 25.
Slot # 26.

Slot # 27:

Slot # 28;

not equipped with automatic C.R./L.F, which overates off
the zero code bar in a spacing vosition, )

Message -~ FIGS -~ H - 1LTRS

Same as condition code, If the Tnd of Message combination had
previously been transmitted, the first step, condition, serves
only as insurance,

Slots 25 through 28 )
Standard U.C, 'S' which will operate the signal bell. ( N/o )

A N/C switch that will shut-off the printer's Busy Lamp upon

receipt of either the condition or FOM sequence, Inasmuch

as the operator will always send a LTRS combination, this

slot requires a ITRS function bar, If there were no function

bar, the light would go back on when the stripper blade went
down,
A N/C switch associated with a SPACE function bar and in series
with slot # 26 and the Busy Lamp. Upon transmission of a SPACE
( approx, every five characters ) this contact causes the Busy

Lamp to flash,

A N/6 switch connected to the Copy Lamp, Operates when the
printer goes in to the SELECT - PRINT condition,
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D

USTHENTS
"RINTER

'“r‘-«:

(EYBOARD UNIT

Selector lever guide adj.
None

Rocker ball detent adj.
Rocker extension adj.
Flutter lever adj.

Rocker extension adi,
Flutter lever adj.

Detent topgle stop bracket adj.

Intermediate lever stop plate adj.
Flutter lever adj.

Intermediate lever stop plate adj.
Detent toggle stop bracket adj.
Flutter lever adj,

 Flutter lever adj.

None

Clutch stop lever adj,
None

Clutch shoe lever adj.
None

Code bar bail adjusting screw adi.
None

Code lever bail adj, "
None

Non-repeat lever adj.
None

Keylever lock ball channel and lock ball end play adj.

Code lever bail latch lever eccentric adj,
Code lever bail non-repeat extension adj.
Code lever spring tension

Code lever bail latch lever eccentric adj,
Code lever bail non-repeat extension adj,
Keylever lock ball channel and ball end play adj,

Code lever bail nonmrepeat extenoion ady.
Hons _ A

Code lever guide adj.
None

Code bar ball bumper adi.
None

L~ 134
8=1=56
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TYPING UNIT

Code bar lateh adj.

None

Cods bar bounce bracket support screw adj,
None

Generator contact adi,

None !

Intermediate gear bracket

Time delay mechanism position

Selector armature adj.
Selector magnet bracket adj.
Selector clutch stop arm adj.

Selector marmet bracket adj.
Selector clutch stop arm adj.

Selector clutch drum adj.
None

Transfer lever eccentric adj.

Intermediate arm backstop bracket adj,
Shift lever link guide adj.

Intermediate arm backstop bracket adj,

None

Shift lever drive arm adj.
Shift lever link guide adj.

Shift lever link guide adj.
None )

Selector elutch stop arm adj,
None

Code bar clutch trip lever adi,
None ‘

Function clutch‘trip lever adj,
None ’

Clutch trip shaft set collars adj.
None

Spacing clutch'trip lever adi,
None B

Iine feed clutch trip lever asccentrle post adj. .
line feed clut?h trip lever adjusting screw adj.

Line feed c¢lutch trip lever adjusfihg.screw adi,
Line feed clutch trip lever eccentric post adj.

L~)17 g'. Péga

e
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"Type box clutch trip lever eccentric post adi.

None

Type box clutech trip lever adj.

None

Clutech shoe lever adi.
Nona

€lutch drum position adi,
None

Spacing gear clearance adj.

None

Spacing gear phasing adj.
Left hand margin
Right margin
Automatic carriage return arm adj.
Margin indicating lamp adj.

Line feed clutch phasing adj,
Line feed spur gear detent eccentric adj,.

Rocker shaft left bracket adje
Rocker shaft bracket eccentric stud adj.

Right vertical positioning lever eccentric stud adj.
Left vertical positioning lever eccentric stud adj.

Spacing trip lever bail cam plate adj.
Reversing slide extensions adj.

Shift slide drive linkage adj.
Vertical positioning lock lever adj.
Printing track adj.

Printing arm adj.

Ribbon feed lever stop bracket adj.
Function, stripper blade arms adj.

Rocker shaft bracket eccentric stud 1d adj.

Right vertical positioning lever eccentric stud &dj.‘
Left vertical positioning lever eccentriec stud adj.

Spacing trip lever bail cam plate adj.
Reversing 5lide extensions adj.

Shift slide drive linkage adj.
Vertical positioning lock lever adj.
Printing track adj.

Printing arm adj.

Ribbon feed lever stop bracket adj.
Function stripper blade arms adj.

Right vertical positioning lever eccentric stud adj,

left vertical positioning lever eccentric stud adj.

Vertical positioning lock lever adj.
Ribbon feed lever stop bracket adj.
Function stripper blade arms adj.




Left vertical positioning lever eccentric stud adj.
Vertical positioning lock lever .adj.
Ribbon feed lever stop bracket adj,
Function stripper blade arms adj,

Spacing trip lever bail cam plate adj.
None

Shift code bar oneratinp mechanism adj,
None

Function reset bail blade adj.
Carriage return lever adj.

Reversing slide adjusting stud adj.
Shift slide drive linkage adje.

Reversing slide extension adi.
Shift slide drive linkage adj.

Shift slide drive linkage
Rocker shaft bracket eccentric stud adj.
Right vertical positioning lever eccentric stud adj.
Left vertical positioning lever eccentric stud adj.
Spacing trip lever bail cam plate adj.
Rever51ng slide extensions adj.
Vertical positioning lock lever adj,
Printing track adj.
Printing arm adj.
Ribbon feed lever stop bracket adj.
Function stripper blade arms adj.,

Vertical positioning lock lever adj.
None

Oscillating rail clamp slide position adi.
Printing carriage position adj.
Shift linkage adj.
Left hand margin adj,
Right margin adj.
Automatic carriage return arm adj,
Margin indicating lamp adj.

Carriage wire rope adi,
Oscillating rail slide position adj.
Printing carriage position adj.
Left hand margin adj,
Right margin adj. o
Automatic carriage return arm adj.
Margin indicating lamp adj. '

Type box carriage roller adi.
Printing hammer stop bracket adj.
Printing arm adj.

L -737
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Printing carriace lower roller adi,
Printing track adj.
Printing hammer stop bracket adj,
Printing arm adj.

Carriage return svring adj.
Dashpot wvent screw adj.

Carriage return latch bail adi,
None

Carriage return lever adi,
None

Dashpot vent screw adi,
None

Printing carriage position adi.
Shift linkage adj.,

Shift linkage adj.
None

Printing hammer bearing stud adj.
None

Printing track adj.
Printing arm adj.

Printing hammer stop bracket adi,
Printing arm adj.

Printing arm adj,
None

Printing hammer operating bail spring adi.

Printing arm adj.

Left hand margin adi, -
" Right margin adj, "
Automatic carriage return arm adj,
Margin indicating lamp adj.

Right margin adj.
None

Ribbon reverse spur gear adj.
Ribbon reverse detent adj,

Ribbon reverse detent adja
None '

Ribbon feed lever stop bracket adi,.
None ’ :

L-138
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Lins feed spur gear detent eccentric adj,.

ionea

Function stripper blade arms adj.
lene

Single-~double line feed lever adj,
None

Automatic carriace return arm adj,

None

Paper straightener collar adj,
707 None

Papsr finger adj,.
None

Bell or motor stop function contacts adj.

None

Unshift on space function pawl adj,
None

Code bzr detent adj.
None

. Margin indicating lamp adj.
None

L-/39
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L. /4y

MODIFYINC NODEL 28 EQUIFPKENT FOR 20 MA OPERATION

( Schematic references are from NAVSHIPS Manual O9HA )

Ls

GENERAL

Modification for 20ma LINE Current

NOTE: The following procedure assumes that the electrical service
unit is equipped with the RY30 ( WECO 255A ). Customers such as

Western Union need to follow slightly different procedures

depending upon the arrangement of their line relays.

In order to allow the line relay ( RY30 ) to operate at 20 ma it is

necegsary

to increase the resistance of the relay's bias windinge. The

Motor Control Relay's coils must be re-wired to a series connection
and resistance added to this circuite.

PROCEDURE

1.

2,

II.
20 ma

To increase resistance of the RY30's bias windings

On the line relay mounting assembly, move A-86-BR from its present
position on the 8Kohm resistor to the open terminal on the same
resistor.,

NOTE: This resistor ( Part # 81775 = R1203 ) is physically located
beneath the RY30 base plate, in the LESU, electrical service unit.
For 60 ma operation, this resistor will have two wires connected to
the same termina;,

To modify the Motor Control Relay wiring:

On the Motor Control Terminal Block ( part # 151411 = TB 1104 )
remove BK strap between terminals 7 & 9. ( The Start Magnets are
now in series ). Remove the end of the strap from terminal 6
and connect to terminal 9, ( This adds a 200ohm resistor R110l
Part # 151439 = Line balancing resistor ).

To modifythe equipment so that the selector magnets operate with
line current, the selector magnet wiring must be changed from

parallel to series,

IrI,

To operate with 60 ma LINE current and 20 ma local ( selector

- magnet ) current, it \would be necessary to add resistance to the selector

magnet circuit,




ROTOR

AUXILIARY OR
STARTING WINDING

MOTOR START

MAIN OPERATING

WINDING

e

SYNCHRONQUS MOTOR UNIT,

RELAY
” N
i
| STARTING
> i ~4- =~ G APACITOR
i T
1 I
W |
H
_ THERMO L N
":% CUTOUT"/—’,,aavi;r_
e SWITCH
Y 1o

L1 2,

e ot I AT % T

Motor Tywe - A, O, Synchronous 1/20 H.P.
2o

Roced = 3000 R, P, M,

Zover Reauired: 115VAC, 60 Cyele (2 .5 Cyele)

Single Phase

Sterting Zurrent: 4oprox, 9 Amps

Therwal Cutout Tevel: Approx, 11 fmps

Rectifier Assembly

Input- 105-125 VAC, 60 Cycle, Sinele Phase
Output Voltage. 115VDc - 5 at ,012 fmp
Output Current- 150 MA Tntermittent

120 MA  Continuous

A, C. Commonent - Not more than 2¢ R. M. S.
Purnosqrsupplies‘ 90MA to Line Relay
(See Line Relsy diagram)

. Primary = 260 N
Comrosition~ 1, Transformer (Secondary = 565 Ui

2. Two % wave selenium rectifiers
3¢ One 220 nicrofarad filter capacit.

capacitor




™4 %

116¥2C - 60 cycle - single phdse

R. F. Hoise suppressor

( Floor of consols )

30 & Console Terminal Board ¢>29

Conveniencs

Receptacle
i on_ LSO
F] [ p
— w JPouwer Switch _
( side of LIESU to:

A%

front of console ) ¢

Rectifier
Transformer [ ¢
._.RI‘.‘;' ke easte
. . Line Shunt _
. Rela
{g B}
Bell - . Contact

n s l<~—

in-Stunt Bdx

fan 3 b o

Time Delay (Kybd)
&——v/(/vc

Margin Indicator i Margin Indicator* )
Contact on Kybd, o "’i*“] 700 ohn¥ a7

bs Stop Magnet of Motor
Control Relay

EiMthr Contaét ( Motor
Control Relay )

‘Lamp in upper e oo 88 it
R/H corner of - ! = 8
Cansole, J :
‘ - - Motor :
3600rpm Syne, Normal (n

COEY Liﬂht SW’ * Off L
Jo0os™ S : _ *Copy light Sw,., once
'”aYﬁTﬂﬂ] o-Maink, Onl  on LESU, now located

in uprer left corner
6,3VAC
, Copy Lamps -

of console,
Tcp of Console

“TL}

Model 28 ~ A.C. Power Distribution
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: ‘ D™y ;
O 2 Spzce
L
I z
I i Rty
] !
i Aoy Terlk |

——— e —

!—m\h
Seleotor

L-1yY

in Loop

Iine .
Hagnets 5 Relay &
e e o o ek
Line fhunt| ¢ 9
Helay
N7 — o e
| KEYBOARD |
| —
8 M Flectrieal '
Pontrol Gontéct Suprressor |
Relay - | Box
e i | Line .
. Break .
7 2 | Sw, '
Line Test . |
key [
o
7
i i e _L — ._L — ~'<l' ,
5 ¢ 15 o l
' |
' ' Model 28 Wiring Disgram
| R T, | ( Simplified )
Filter: :
! <F180€1 Oft ) I Power “witch "offn
] BULIR | Sienal Tine is shunted
| Signal | to other Printers
f Line ‘
| —
|

aunadiE I !




R

- — ‘ :
Line Shunt‘ //,7 j\\\ : %%

l
Relay : l
Ve ' |
! |
i | i ;
| . 3 I s
A S ) RS R
[ |
—_—— o e e
RN S _ j e spoken =
x : : ’ “}J%Nh-wa»
T , Bias ’ Local DC from
+ To = 4 e Rectifier on
Keyboard  Line Battery o 7 ﬂ&———-a;. LESU
Contact Box Source ] R |

0 ‘etirt—>

Selector Magnets

SPACE ON SIGNAL IINE: : : :
During a spacing ( no current ) pulse, 30ma flows from the rectifier through
the 2 -~ 7 winding of the relay and creates a polarity in the armature that will
cause the armature to be attracted to the SPACE contact, No current may flow

through the selector magnets, ; 4

At the same time, 60ma is supplied from the rectifier, through contact # 5;
out at contact # 1 and back to negative battery, The purpose of this "dummy"
circuit is to maintain a steady 90ma drain on the rectifier, ‘

MARK ON STGNAL, LINE:
During a marking ( current ) pulse, the 60ma from the signal line, through the
3 ~ 6 winding, creates a polarity in the armature that will cause the armature
to be attracted to the MARK contact. ( The é0ma from the line overcomes the
'30ma in the 2 = 7, bias, winding, ) At this time, 60ma flows from the rectifier,
through the selector magnets, through conact # 4, out at contact # 1 and back
 to negative battery, ’ ' A '

Note: A1l numbers, except those on the selector magnets, indicate contacts on
the bottom of the Line Relay in the LESU, L

CLBM 4/57




- L-146.

Line

115
VAC i LRI 4/57
¥ Rd I
Rectifier L.J.Cah/57
’} L
et
! I ]
| 2 Space =
| . y
I e l Ir.-—’-——t/
. - !
SEina Hark
i
"'Selector 3 Line | 6
Magnets | Relay
- - -
Line Shunt
Relay
[ = 7 Tkeypoamd -~ T T~ |
| , l
Motor S M Electrical
Control l 3 - /«‘ Noise 0 '
Relay I Congact Suppressor |
Box
| |
' Line '
Break
3 | SW. l
Line Test |
key j
b 11
113}
. Y__ _
' : [
' |
| u Model 28 Wiring Diagram.
| K. F. | ( Simplified )
Filter
| (Floor of | Line Test Key
| Cabinet) i in "Test" Position
[ Signal
|
|
I
]




L

b/ 57

L1 L-747
= 7 LB
: . LJC .
Ractifier
+1
- T T T
. - a
* |
' 3 Space
| i i
I 3 l . €
!: 1 | ark
| Selector - Line
Magnets Relay
Line Shunt
Relay
[ 7 7 Tkeveoamo T |
| |
S M Electrical '
o I — J* Noise
Motor i Congégt Suppressor |
ontrol l
[Helay 00X : I
8 4 1 | 1ine |
Break
? 4 | Sw, ]
Line Test _ : '
key ' l '
7 T T T T T T A
SR i
‘ 5¢ 15 ¢ | |
I i |
! | -Model 28 Wiring Diagram
i R, ﬁ; i (Simplified)
Filter
| (Floor of . |
] Cabinet ) |
I Normal "On Line"
ﬂ Tt i Operation

‘Iine
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