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In ordinary telegraph transmission, intelligence is relawved
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 telegraphyv, however, required 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 system.

As devised by Jean Baudot, a French Signal Officer, the newer
code requires 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 Teletvpe Prin-
ter is capable of performing twice as many operations (printing o» periorm-
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.

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 out of the printer.
s
Blank = A1l pulses spacing -- used for various operations
The length or 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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(f At this time three basic speeds are in popular usage., They are:
- 368rpm‘ LEOrpm; and 600rpm. An expression, of these speeds, in "words-per-minute®
has been roughly avproximated by dividing each figure by 6. ( This assumes that
_a "word" is comnosed of five characters and a space ). Thus, 368 becomes 60
€é“ words-per-minute, 460 becomes 75 words-per-minute and 600 becomes 100 words-per-
' minute. For maintenance or other technical purnoses, however, it is far more
accurate to deal only with actual shaft speeds,

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

(a) | (b) ' '
€§‘ 368 = operations-per-second = 6,13 1 second = length of ore operation = ,163 sec.
, . ‘ 6.13 :
(c) At 368opm, then, one operation take .163 seconds or: 163 miiliseconds (ms.)

To maintain synchronism between the sender and the receiver, it
is necessary to establish a starting noint and a stoping point. Consequently,
to our character combination of five pulses there has been added a ST4RT pulse
and a STOP pulse. These pulses are not considered informstion 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 <TCP pulse is longer to insure
,(ﬁ that the receiving machinenas time to complete detection of the last information
pulse before the transmitter begins a new charscter., The STCP pulse, in most
cases, is 1.42 ( or 142% ) times as long as the ST/RT or information pulse.
If we designate the START ( or standard pulse length ) as 1 unit, we have:

(q)
START = 1 Unit
Information pulse= 5 Units
STCP = 1,42 Units
1
7.42

Qﬁ (e) 72,42 is known as the UNIT CODE

Western Union, as an alternate example, has a STCP vulse the same
length as the START 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:
Q (£f) .163 sec ( time for one completé operation )

- = 21,96 or 22ms.= 1 Unit
7.42 ( units )

(g)
Q 21,96 X 1.42 = 31.18ms or 31ms.

(h) The START or information pulse ( 1 Unit ) = 22ms.

(i) The STOP pulse ( 1,42 Unlts ) = 3ims,
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The normal, or '"rest" condition of the signal line is closed, that
is, with current on the line. If the normal condition is closed, the beginning
or START pulse must alter that condition, Obviously, then, the START pulse must
be no-current or SP/CING. The end of the transmission must return the signal
line to its normal condition so.the STCP pulse must be current or MARKING,

As seen on an oscilloscope and assuming no distortion, the character *Y* would

look like this: )
I 29ms | atpst 22ms| 2245\ Z2ws| A2wsl S/as |

QJ) bo A

< — /63 5
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 informotion pulses ( between the START and STOP pulses ) may
vary according to the character selected, It has been noted that the STOP
“pulse is 1,42.times as long as the STZRT or information pulse, This, of
course, assumes continuous operation, Ctherwise the STOP pulse mipght be
31ims, 31 minutes or ten days -- depending upon when the next character was
transmitted.

POLAR OPFRATION: Up until now, only NEUTRAL operation 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 Polar op-
eration, there is current on the line at all times and it is the difference
between the current polarity that determines whether a MARK (+) or a
"SPACE (-) 'is being transmitted, Oviously the printer could not be hooked,
directly, to a polar signal becausge current, no matter what polarity, would
energlze the selector magnets,

BAUD ( from Baudot ): An expression which combines shaft speed ( operations-
per»ﬁecohd ) and unit code into one uszble term or figure., It also indicates
.the maximum number of pulses-per-second, It is derived by multiplying the
operations.per-second by the unit code:

(k)
328 opn = 6, 13 ops/sec X 7 L2 ( Unlt Code ) = _§;§_E~§ég_

In the case of Western Unlon, both the operatlons-per-second and shaft Speed differ:
!

(1) zgg_ggm = 6.5 ops/sec X 7,00 ( Unit Code ) = 45,5 = Baud

Maek

gfm ]é:_a&z: / Z 1 3 _JH__J J J-raP SoAc s
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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 may operate with

any Teletype product because their BAUD is the same.

DOT CYCIE FREQUENCY: Rach MARK-to-SPACE transition comprises a rectangular wave.
Any rectangulsar wave is made-up of a furidamental sine wave plus a number of

sub harmonic frequencies, This fundamental, or Dot Cycle Frequency of any
character may be determined by dividing the length of one MARK-to-SPACE
transition into one. Inasmuch as the character 'Y! changes from MARK to

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

~ the length of two pulses or .O44sec.

(m) 1= epprox.‘230ps Dot Cycle Freguency of character 'Y!
LOl4 .

The character fM' ( 3,4 & 5 MARK ) does not have as many transitions as 'Y'.
For '™M', the START, 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.

(n) START + First + Second

= 66ms,
Third + Fourth + Fifth = _66ms,
132ms,
1 = approx. 8cps = Dot Cycle Frequency of character tM!

‘132

The Dot Cycle Frequency is important in determining the neceseary bandpass for
Teletype transmission, If the highest frequency can get through, all others
may, Consequently, the character 'Y!, with the maximum number of transitions,

“provides this maximum or reference frequency. It has been found that the

fundamental frequency plus the next ten or eleven harmonies provides a good

signal. The BELL 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
~aveshapes with sharp transitions and precise timing. This optimum condition is
seldom, if ever, found in actual practice.

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

Bias Distortion
" Characteristic Distortion

Fortuitous Distortion

Bias and Characteristic Distortion are combined in the term Systematic
Distortion because both occur in response to natural lew and, consequently, either
is roughly predictable., Wwith the third element, Fortuitous‘Distortion, every '
possible modification is accounted for ~- and labeled Total Distortion,

Blas Distortion

Bias Distortion effects all pulses uniformly and its effect upon a MARK
is opposite to its effect upon a SPACE. Bias may effect either the beginning or
the end of an impulse but inasmuch as the selector always begins with the MARK-to-
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 ﬁecessary to indicate the effect, l
upon A signal pulse, by the resistive inductive and capacitive elements in the ‘ |
signal line,

‘a 24 ‘ : i

1, Perfect MARK impulse ’-J ' 1

, . B —d -?:Zﬁvs  Tam—
2, Line INDUCTANCE opposes sudden transitions ) |

of current. Inductance from Line Relays I
and/or selector magnet coils, |

3. line CAPACITANCE shunts the signal line
reventing rapid current build-up and, thus,
#urther sloping the edges of the wave.
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The impulse in figure 3 is more likely to be found at the receiV1ng
printer than the one ( figure 1 ) impressed at the transmitter. The impulse seen
4in figure 3, as applied to the selector magnets of the printer, will be used to
It will be noted that this waveshape builds up to

i41lustrate Bias Distortion.

its 60ma 1eve1 gradually -- due to the reactive elements of the signal line, -
k————zzm;———-a

{

Instead of picking-up at the leading edge
of the pulse ( T1), the selector magnet will
.energlize at a somewhat later time -- say,
for example, at T2 -- or whenever the current
has reached a level where it generates suff-
This point, T2,

‘icient magnetic attraction.
would be- the beginning of the MARK impulse
,as far as the selector was concermed.

i
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|
I
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l
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When.gatﬁthe end of the transmitted pulse, the current again‘starts'towafdstma.,Ethe

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
Notice that T2 and T4 are not identical

before the armature will drop away (T4).

m‘ucurrent values. The de-energization point will be a lower value due to re51dual
‘/zf; Sro&

e

Gg If the S~MTD is equal to the M-STD, the pulse as seen by

magnetism in the coils and conctovably, 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 TRANSITION DRLAY.

~(abbreviated S-MID)

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 )

L
>

1r7ﬁ;
the selector would be undistorted.

CIf the S=MTD is greater than the M-STD the pulse has been shortened and the condition
is known as SPACING BIAS

'~If the M-STD is greater than the S-MTD the pulse has been lengthened and the condition
is known as MARKING BIAS A

ew Phe BVLL System uses the following formala to determine the actual Bias condition
The sign of the result indicates whether the Bias is M/RKING

in milliseconds (ms.).

m2(+) or SPACING (-).

M-S

D

S-MID

= ms,

Bias
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6* . This exsmple of Bias Distortion illustrotes that although the M-STD may
s not equal the S-MTD, the two will be consistent for any given circuit and/or adjust-_
ment It will be noted also, that the effect of Bias wills

a) Be the opposite to a SPACE from its effect upon a MARK,
b) Be consistent for any character combination,

}haracteristig,Distortion“‘
1 Characteristic Distortion as the nzme implies, 1is determined by the signal
1ine characteristics. ‘That 1s, the resistance, capacitance and inductance, This type '
of distortion will effect different characters in different.ways but it will always .

. be consistent for the same character.~ In neutral operation, Characteristlc Distortion -
- will effect Bias. o ‘ L 3 R P

Rl k ‘ Characteristic Distortion has varying effects upon different characters e
s !because the circuit's reactance will have less chance to become stabilized when = &
| characters with many current transitions are applied ( /Y', for example ) than when ?
'(j‘characters with few transitions are applied ( 'M', for'example ), It may be said

. that the effect of Characteristic Distortion is inversely nroportional to the. i

T

Dot Cycle Frequency of the character transmitted. Co o 5

PR 3 ;uww The. contrasts between ‘Charascteristic Distortion and Bias may be summarized
% as follows-§ 5 1 o : :-fa 5 g 0

H

o Q; 1, The’ effect of . Characteristic Distortion depends upon the 1ength of the impulse
o transmitted. The effect of Bias is independent of the length of the impulses.

2. . For a. givenrlength of impulse, the effect of Characteristic Distortion 1s ;
' independent of whether it is a marking or spacing impulse, The effect of Bias
““is always opposite on a mark to what it is on a space., ‘ :

‘ R§‘Hm3.: Characteristic Distortion is related to the amount and arrangement of the
“p capacltance, inductance and resistance of a circuit., Except in neutral operation;
iT,these factors do not effect Bias, : L

““4 Bias is caused by unequal marking and spacing line current, biased relays etc., ’
conditions which do not effect Characteristic Dietortion. ’ '

W7§a~ ' 5,1 Characteristic Distortion, because it is due to the capacitance, inductance
_and resistance of a eircuit, which, except for the resistance, ere unchanging in.
value, varies only a small amount from day to day, Bias, ‘because it is caused ;
xby‘uneven potentials, relays losing adjustment etc,, may vary from hour to hour, -

ML A A WORL L WHOKE Y ) FPHRESG, CHICAGO
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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 1ittle or no compensation may be made for it,

?‘,Q‘vf“ All Teletype receivers ( i.e. printers, perforators etc. ) are equipped with
Q~_‘a range scale. In every case, the function of the range scale is to orient the
“k]mechanical selector to the electrical signal to obtain maxdmun selecting margins.

Lo s The selecting interval of the impulse (i.e. when the actual selection is
:‘f7made )y is ‘only 20% of the pulse width or 4,Ums., Consequently a perfect selector |

" should be able to tolerate 40% distortion of both leading and trailing portions of
'@;;an impulse.ik :

g o In a perfect impulse of 22ms duration, the necessary AO7 selecting interval
& wwould be in the center with a range reading of 10 to 110: ,

i . “f“”zﬂﬂé‘-—’,i
J j l . ’ 79»16: 1p . 1o

, Seérect ST Co ~ -
T INERVAL Lo , T Jo+uo = 6O

2

b If 20% MARKING END DISTORTICN ( an artificially produced charaoteristic
-édiatortion used to test acceptance -- in this case it would extend the leading
" ‘edge of the pulse ) were introduced, the range would shift in order to maintain
'°fthe selecting interval in the middle of the pulse;

/ ' SR '
SIS FETR BT RS B . , : R A
. AN F B T e ’ ' ,T g )‘:f;99'=:3?b =

i ! | : ; . . :
¢ ; ! ; ; . ' : i ”
i ; [ ! L : P~




f
f

b

~*Mbst of the information on Signal Distortion and Range was taken from-

Tmmmm TRAINING MATERTAL - A.T.&T. Co. (194?)

YARAWI/4
Range - 2

If 20% SPACING END DISTORTICN were introduced the range would shift in an
opposite direction: ~ ‘

H ! . ;
! : : N i
i : L . . . . : - PR
; ! B P : : T
i i : . ]
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,‘ B

30*//0,7

; In any situation there is a standard procedure for determining the proper
etting for the range scale: o CHUR U N O ;

a) Determine the high and low points on the range scalelby observing errors in copy.
b) © Add the high point to the low point and divide by two. ( See examples in

R range illustrations ) o Lo
o SR / ‘ 3 ; “ : . . . ‘ . i e H :
f ; |
| Z
[ e
; [ ¢
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‘PRINCIPLES OF t"‘LF‘CTRICI’I'Y APPLI”D TO TELEPHONE & TEL“GRAPH WORK - A. T.&T Long Lines DiV.

( 1953)
FEDERAL ATRWAYS MANUAL OF COPERATIONS, Vol, IV Civil Areonautics Adminis. (19“@)

ﬁ,f?EmSUREMENT OF SELECTING MARGINS - W.J. Zenner (1937)
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CLUTCH TRIP BAIL

FROM DEPRESSION OF KEYLEVER

M28 KEYBOARD o rrrepinG oF cLutch

L1z

GODE LEVER BAIL LATCH LEVER

KEYLEVER meemd

CODE BAR BAIL LATCH LEVER

CODE LEVER BAIL
EXTENSION

CODE BARS

SIS

ARRLORN A

i CLUTCH TRIP BAR

AR

CODE LEVER BAIL

‘‘‘‘

i
CODE LEVER -

CLUTCH: 5TOP CLUTCH
LEVER bl

CODE BAR BAIL LATCH LEVER

CODE BAR BAIL

Lr I

CLUTCH TRiIP BAR CODE LEVER:j :CODE BAR

Depressing KEYLEVER moves

CODE LEVER rotates

CODE LEVER BAIL releases

CODE LEVER BAIL LATCH LEVER depresses\
CODE BAR BAIL LATCH LEVER unlatches

CODE BAR BAIL releases

CODE BARS v CLUTCH TRIP BAR operates

(unselected code bars are
blocked by the operated
code lever)

CLUTCH TRIP BAIL and
CLUTCH STOP LEVER trips

CLUTCH and CAM SLEEVE rotates



CODE BARS move
TRANSFER‘LEVERS move

M28 KEYBOARD  Fk.os TRIPPING OF CLUTCH

TO OPERATION OF CONTACT

ROCKER BAIL

TRANSFER LEVER
ROCKER EXTENSION

SELECTOR LEVER

TN

S

\)

S 0
S §
< N
-
(
SELECTOR LEVER CAM — AWV

KEYBOARD GONTACT

DETENT LEVER

" TOGGLE EXTENSION \ ASSEMBLY

-DETENT TOGGLE

e

()

OSCILLATING LEVER
I SPAGING INTERMEDIATE
LEVER

- ROGKER EXTENSION
MARKING INTERMEDIATE
LEVER

FLUTTER CAM

FLUTTER LEVER

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 signalling contact .=

L 173

CLUTCH trips and CAM SLEEVE rotates, raising




SELECTOR MAGNET POLE PIEGCES

SELECTOR ARMATURE

START LEVER

M28 PRINTEK SErmeTION et

SELECTOR MAGNET COILS

SELECTOR CLUTCH DRUM

STOP ARM BAIL CAM

-CLUTCH SHOE LEVER

STOP ARM

STOP ARM BAIL

'SPAGING LOCK LEVER
MARKING LOCK LEVER

PUSH LEVER RESET BALﬁ

—EXTENSIONS ON MARKING
LOCK LEVER

PUSH LEVER

SELECTING LEVER

<«—FRONT REAR ——=

Start pulse received in SELECTOR MAGNET COILS releases
ARMATURE unblocks

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 unattracted (§é§gigg_) blocks
SELECTING LEVER to move behind MARKING LOCK LEVER
PUSH LEVER drops down MARKING LOCK LEVER EXTENSIONS block

- SELECTING LEVER moves ‘ » SELECTINé'LEVER causing PUSH LEVER to

remain on top of SELECTING LEVER

PUSH LEVER forward to its marking , and to the rear in its‘épacing

position

position



SELECTOR ¢lLuTrcu

STOP ARM BAIL CAM

NUMBER 5 SELECTOR LEVER CAM
NUMBER 4 SELECTOR LEVER CAM:
~ NUMBER 3 SELECTOR LEVER CAM

SPACING LOCK LEVER CAM
MARKING LOCK LEVER CAM

NUMBER 2 SELECTOR LEVER CAM
NUMBER 1 SEL.LECTOR LEVER CAM

PUSH LEVER RESET BAIL CAM
CODE BAR CLUTCH TRIP CAM

SELECTOR CAM—
CLUTGH ASSEMBLY

MOVEMSNT OF THE START LFVER

1, The armature drops down for the first pulse, the ST:RT
pulse, which is always SPACING, The Start lever drops over
the armature extension, holding the armature spacing. The 4
Start lever is connected to the Stop Arm Bail -- as the Start
Iever moves over the armature extension, the Stor Arm Rail

is forced into the indent of its cam -- causing the Selector
Clutch Stop Arm ( shown es one piece with the Bail, for illus-
_tration purposes ) to fall away and allow the clutch to engage
and begin rotating.

2. s the Selector cam begins rotating, the reverse action
takes place. The Stop frm Bail extension rides to the high
part of the front cam, forcing the Start Lever clear of the
armature extension and pulling the Selector Clutch Stop iArm
back against the clutch drum where it will be in vosition
to stop the Selector clutch after one revolution,

NOTE: Because the Stop Arm Bail Cam ( Front Cam ) has only
one indent, the Start Lever may not fall over the armature
again cduring the cycle.

Magnets

2, ' Magnets

==
Armature (Might be either spacing

or marking at this time)

Stay

Stop Arm
- (Front)

Lk Bzil capy
L |

Stop frm. Bail

e srr-



Spacing
~ lock
lever

Magnets

Armature

SELECTOR MECH/NISM DURING SPACING IMPULSE

1. Magnets are de-energized and armature drops down. Spacing
Lock Lever falls over top of armature, holding it spacing., Spacing
Iock lever rides into indent of couble (I0CX) cam.

2, With the armature down (Spacing), the Marking Lock Lever

is blocked. The projection on the Marking lock Lever rides

in the air over the indent in the double cam,

3. 4s the Selector cam indent comes into line, the Selector Levar
attempts to move back into the indent, Because the Marking

Lock Lever is being blocked by tr~» armature extension (2), the
Selector Lever is blocked by the arm on the Marking lLock Ilever,
The Push Lever moves forward, slightly, but not far enough to

drop off onto the Selector lever Guide,

Note: BIEITWEEN EACH PULSE, TH©T MARXING #ND SPACING IQCK LTVERS
RIDE TO ! HIGH PART OF THE DCUBLE CAM AND MOVE CLEAR OF THE
£RMETURE,

Marking lock Lever

Selector
Iever

92/-7




Spacing
Lock

Lever

Magnets

~

trmature

SELECTCR MRCHANISM DURING MARYING INMPULSE

1. Magnets are energized and armature is nulled up. The
Spacing Lock lever attempts to move to the rear but is now
blocked by the armature extension,

2, wWith the armature up (Marking), the Msrking Lock Lever

is free to be pulled to the rear by its spring. £s it-moves
to the rear, it brsces the armszture agzinst the opole pieces
and rides into the indent of the double (Lock) cam. ( The
Svacing Lock Lever is, at this period, riding in the air
above that same cam indent.) -

3. The Marking Lock lever is now out of the way so the Selector
Lever, which has the indent of its cam available, may fall in.
The indents of the other Selector cams have eith=r vassed or

I not yet arrived, consequently only one Selector may fall in

during any given pulse. Moving to the rezr, the Selectcr Lever
can no longer supvort the Push Lever and, conzequently, the
Push Lever droos down onto the Selector lever Guide. £is

the Selector rides out of its indent it will move ferward which,
in turn, will cause the Push lLever to be moved forward,

Note: BRTWEEN ®ACH PULSTE, THT MARKING AND SPACING LCCX LEVERS
RIDE TC & HICH PART OF TRT, DOUBLE C!/M ND MVT CLTAR CF THE
ARMATUR® EXTFNSTCN, s

Marking
Lock
lever

3.

Push Lever

= Marking Lock lever
QP&

Selector
Lever

Lrr-7



M28 PRINTER

v ' CODE BAR SHIFT BARS

TRANSFER LEVERS

PUSH LEVERS

1§

E— 4

— i

= 1t s CODE BAR

——— itk 2 | SHFTBARS
== - E}}EFL COM
 TRANSFER-LHHLLL

CODE BAR

/ i
/ LEVERS L LH SHIFT LEVERS

+adHHEE ;:'3

0

ol

i

HL
LY 3458 |

~ INTERMEDIATE ARMS __ CODE BAR CLUTCTH,

ARM
_n " /
: ‘ ‘ SHITT LEVER
: DRIVE SHAFT

SHIFT LEVER
DRIVE ARM

L-1/18
CODE BAR POSITIONING MBECHANISM

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

therm,
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 po the right ( spacing )
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M28 PRINTER VERTICAL POSITIONING OF THE TYPE BOX
LETTERS
F'-—T——LEIF;T——'T--—"I : I"__-T_—Rl(ilt‘r'""'r_--'l
gg‘gﬂigr 485 :MAREINGPPAE'NG' 4 8 5= | | 485 :smgms MAR:'NG: 485 L
- __ _|MARKINGI SPAGING MARKING | SPACING | { SPACING | MARKING | SPAGING MAR%INGi
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| 3 MARKING [ I 3 SPACING < °/ z

| a1y | 3rp | 2n0 | isT ! |

| ROW L

ROw | Row | ROw |
1 1

TYPE. BOX CARRIAGE TRACK

I |
N

AT ST IIINLIY:

SUPPRESSION CODE B AR\

L_____:zﬂ
NUMBER | CODE BAR = ‘
NUMBER 2 CODE BAR ===
COMMON CODE BAR ——— _

= v

VERTICAL POS|T|ON|NG——4

LEVERS

/1

MAIN SIDE LEVER

‘MAIN SIDE LEVER
ORIVE LINK __
. '\“_‘ .

MAIN ROCKER SHAFT~__ |

g

ROCKER SHAFT BRACKET-

| ="(e

Right Side Mechamsm

ist | 2np | 320 | o b
rRow | ROwW- 1 "RO iaow o

As the code bar clutch rotates, a cam
follower actuates the clutch trip lever
shaft which trips off both the function
clutch and the type box clutch,

TYPE BOX CLUTCH, through a drive link
and the left rocker shaft bracket,
rotates the ‘ R

ROCKER SHAFT and the right rocker
shaft bracket

ROCKER SHAFT BRACKETS drive

MAIN SIDE LEVER DRIVE LINKS move
MAIN SIDE LEVERS move

VERTICAL POSITIONING LEVERS raise

TYPE BOX.CARRIAGE TRACK and TYPE BOX

| VERTICAL POSITIONING LEVER TOE buckles

against lowermost CODE BAR in its path
to select printing level of type box.
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'HORIZONTAL MOTION_ yd @ :

M28 PRINTER . h-l20

.HORIZONTAL POSITIONING OF THE TYPE BOX

‘5 CODE BARS

CODE BAR
BELL CRANK3

goo[] (JoQJoooo[) Qoo o : . TYPE BOX

pooo [Jooooood {jooo .

© © Q
HORIZONTAL MOTION

@ / STOP SLIDES

: DECELERATING
SLIDES _

REVERSING  SLIDE

‘ TNUMBER 3’

LEFT OSCILLATING 2 N.\(®
RAIL SHIFT _LINKS. YN
o 'CODE BAR
. REVERSING SLIDE
OSCILLATING RAIL____
SHIFT  SLIDE : 2 ) SHIFT LEVER
: ¢ HORIZONTAL MOTION
LEFT REVERSING
SLIDE  BRACKET ‘ REVERSING SLIDE
SHIFT SLIDE | RIGHT OSCILLATING
DRIVE LINKS RAIL SHIFT LINKS
MAIN BAIL MRIGHT REVERSING
, 2 @ SLIDE ‘BRACKET
OSGILLATING RAIL,
SHIFT SLIDE
MAIN BAIL ) O - -
DRIVE BRACKET L ,
. ‘ om%owm.“
ROCKER SHAFT - POSITIONING
"HORIZONTAL POSITIONING
MAIN BAIL LINKS . : LOCK LEVER ARM

The #4 and #5 CODE BARS through the The #3 CODE BAR, through the

CODE BAR BELL CRANKS control the REVERSING SLIDE SHIFT LEVER, the

HORIZONTAL STOP SLIDES " 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 CLUTCH rotates, the ROCKER SHAFT,moves the
MAIN BAIL DRIVE BRACKET and the MAIN BAIL LINKS to pull the
MAIN BAIL down. The undisabled SHIFT SLIDE DRIVE LINK, through
its DECELERATING SLIDE, initiates the motion of the OSCILLATING
RAIL SHIFT SLIDE. This motion is completed by the HORIZONTAL
POSITIONING LOCK LEVER which through its LLOCK 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 LINXS and the
OSCILLATING RAIL to move the TYPE ROX hordizontally to its
selected printing row,




128 HORIZONTAL PCSITIONING
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A-r2/

le’lJLﬂ_L\CODE .

(SPACING POSITION}

CODE BAR
BELL CRANK

SPACING PQSITION

- HORIZONTAL MOTION
€ MARKING POSITION

STOP SLIDE

FIGURE 2-48. STOP SLIDE POSITIONING

View, looking down, of the relationship between the horizontal- stop slides
and the code bars which vosition them,, The middle, or Ccmmon stop slide,
~ DOTS NOT HAVE A COD® BAR ASSCCIATED WITH IT. It is merely spring loaded
to the rear ( SPACING ) Movement of the code bar to the left ( M/RXING )
..... ; causes the bell crank to push the associated slide to
( : B the front., Fither the upper or lower slide will carry
\.ﬁ_!j“ the middle ( Common ) ‘'slide forward,

Common stop slide is pushed:

to the front ( MIRKING ) by action

of the # 5 Code Bar =nd lower stop

slide, # b Code Bar and upper stop o
Q slide remain in the rear ( SPACING ).

THE HCRIZONTAL POSITIONING DRIVT TINKAGE WILL ALWAYS STRIXT THR SDEQR THAT IS SPACTY
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k : M28 HORTZONTAL POSITICNING
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1.) #3 Code Bar SPACING, Left linkage partially buckled 3.) +#3 Cofe Bar MARXING, Right linkage partially buckled.
#4 & *5°'Code bar, upper & lower horizontal stop slides ’ ay w on n , Uoper & middle slides to front
and common stop sllde SPACING, 45 w - n SPACING, Lower slide to rear
The horizontal linkage drives to the LEFT, moving The horizontal linkage drives to the RIGHT, moving
- the typebox to the left, Linkage strikes the SHOULD®R the typebox to the right. Iinkage strikes the SECUTDFR
of the common horizontal stop slide, The linkage of the Lower stop slide. The linkage has traveled
has traveled the LTAST distance and, consequently to its third stop and, consequently, the hzmmer
the hammer-will strike in the first row to the will strike three rows to the left of center.
right of center. - ’
©
h—- -— ey e e— - \v - »
2.) :éj Code Bar 3RACING, Left linkage partially buckled. ’4'.) 43 Code Bar MA‘\R{NG Right linkage partially buckled
EHyoon " " , Upner stop slide in rear By ow " n , Upper slide to front
#5 n " MARXING, Lower & common slides to front. #5 " " "

The horizontal linkage drives to the LEFT, moving

the typebox to the left. Linkage stikes the SHCULDER
of the Upner slide. The linkage has traveled to its
second stop and, consequently, the hammer will strlke
in the second row to the right of center, )

’ Lower & common slide to front.

The horizontal linkage drives to the RIGHT, moving
the typebox to the right. Linkage strikes the SH2NK
of the common stop slide, The linkage has travelad
to its fourth stop and, consequently, the hammer
will strike four rows to the left of center,

2Z/-y
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M28 PRINTEVR}:" " PRINTING MECHANISM

@ ) | As the TYPE BOX CLUTCH rotates, the
ROCKER SHAFT moves the
MAIN BAIL DRIVE BRACKET,

VW e W o Ve

‘PRINTING HAMMER BAIL , i '. MAIN BAIL LINKS,

TYPE BAK

MAIN BAIL, and the

_PRINTING TRACK downward.

, The PRINTING ARM actuates the
OPERATING BATL LATCH to unlatch the

U ‘ PRINTING HAMMER BAIL and

PRINTING HAMMER which strikes the

! : selected TYFE PALLET.
( PRINTING ARM — OPERATING BAIL LATCH v

PRINTING ‘HAMMER

MAIN BAIL

¥

MAIN BAIL
DRIVE BRACKET

MAIN BAIL LINK




SPACING CLUTCH TRIP LEVER ARM,

- SPACING CLUTCH TRIP LEVER ARM moves.

SPACING ECCENTRICS driwve

- SPACING DRUM FEED PAWLS advance

SPACING DRUM rotates ‘ , : “\(SPACGING SHAFT
. DRIVEN GEAR

DRAYW WIRE ROPE MRCHANISM to space

the PRINTING CARRIAGE and the , ryme. sox cameTETING CARRIAGE

TYPE BOX CARRIAGE.

M28" PRINTER Lsze

~PACING MRCHANISM .

SPACING CLUTCH TRIP.LEVER ARM

ROCKER SHAFT
CAM PLATE °

ROCKER SHAFT.

As the TYPE BOX CLUTCH rotates, the

SPAGING CLUTCH

'ROCKER SHAFT and the

ML

TRIP LEVER
ROCKER SHAFT CAM PLATE actuate the C |
( SPACING TRIP LEVER BAIL
SPACING TRIP LEVER BAIL moves the o :
SPACING TRIP LEVER
SPACING TRIP LEVER past the
k MAIN SHAFT SPAGING DRUM

FEED PAWLS

SPAGING SHAFT .

' DRIVING GEAR
SPACING TRIP LEV:R BAIL SPRING moves

SPACING TRIP LEVER moves

SPACING CLUTCH TRIP LEVER trips
SPACING CLUTCH rotates
SPACING SHAFT DRIVING GEAR drives

SPACING SHAFT DRIVEN GEAR rotates

SPACING ECCENTRICS

) e e———

Smuwmmeenayn

w = Ea_._r—-—a-‘.’—.__\
[ G —— ) \
VS o ;.-’& ©
| R

J1
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eSS
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SPRING DRUM Draw Wire Rope Mechanism
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FUNCTION MECHANISM "

M28 PRINTER

<«—front rear —»

FUNCTION LEVER#=.

FUNCTION PAWL =1~ function bar

selected

FUNCTION BAR-§—~

FUNCTION ROCKER SHAFT

I CODE BARS,

funétion bar
unselected

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

FUNCTION BAR RESET BAIL 5 are tripped off.

RESET BAIL BLADE

FUNCTION CLUTCH and
* FUNCTION CAM operate‘

FUNCTION ROCKER SHAFT ' cams

FUNCTION BAR RESET BAIL and

{
|
|
F RESET BAIL BLADE withdraw to let

OLLOWER ARM

FUNCTION CAM —---- FUNCTION BARS sense

CODE BARS block UNSELECTED
FUNCTION BARS but unblock

SELECTED FUNCTION BAR moves
forward to let

FUNCTION PAWL drop over rear of

:
CODE BARS’

SELECTED FUNCTION BAR

-,.,
H

2
(S

i RFSET PATL BLADE moves to the t
\<C/ rear to operate :

SELECTED FUNCTION BAR moves

FUNCTION PAWL moves

SELEC{DNFUNCTION FUNCTION LEVER actuates
BAR UNSELEGTED FUNCTION assosciated

BAR

FUNCTION MECHANISM or CONTACT
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SECTION P70.035

FRONT OF
~——#  MACHINE

SPACING TINE:

 — T - T S -

4 MARK|N¢ TlNEﬁ a

TINES

TOP VIEW

LIS

? SPACING

FUNCTION |
{ ' v BAR

NI oz -e—— SUP — PRINT
L———-—\ it e I 4
il R -} : :
v i CoNZL —— 5 8 UNIT CODE
i CZA ~———12 |
, :;_Ti_'_"__:] L2 —-———— 3
| EZL -—— COMMON
' ~t—— O — SELECT
LRZ4. -—— 8§ — LTRS~FIGS CASE

) % MARKING

CODE BARS

END VIEW

EACH TINE MAY BE FORMED TO PERMIT OPTIONAL SELECTION WHEN

THE ASSOGIATED CODE BAR IS TOWARD THE LEFT (MARKING) OR
RIGHT (SPACING). .SELECTION IS PERMITTED IN EITHER CASE
C {F THE TINE IS OMITTED.

Fige 3 -~ Function Bar:




FU!D“!ION PAWL
NOT ENGAGED

SECTION P70.035

FUNCTION LEVER

FIG. 1 = Operatien ef a Printer Functien

SECTION P10,035

PANL ACTUATES FUNCTION LEVER ER

CLUICH FEEE TO ROTATE

FIG. 3 -~ Operation ef a Printer Funotien

FUKCTION BAR
RESET BAIL

1

FUNCTION BAR BLOCKED
BY CODE BARS

L-t27

SECTION F70,035

© FUNCTION BAR HAS
ENTERED COIR BARS 3

FID, 2 = Operatien of a Printer Punction

SSOTION P70,035

g

LF
T
TR

/,’/////////////////////

[ —

FI0. & - Operation of a Printer Function




UNIVERSAL FUNCTION BAR 153440 L-728

SIDE VIEW

i
Hit
il

£ ccOf-pamaog o ooomomong :-%%——-%m'%a

o Onnnneg
UD’UUUUUH

H
L

H
]
%

MARKING TINES—; 7—SPACING TINES

SUPPRESSION
~g——ee————r  4TH PULSE =
-t I1ST PULSE -
— ] -—— STH PULSE
1 *——— 2ND PULSE
) &« 3RD PULSE —_—

]

] —-———— ZERO
- F|GS.~LTRS

N =D
i E
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FIGS. LTRS. CR. LF
ju R _gn] 1 fo
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t 5 [ R} ] [
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SPACE BLANK UNIVERSAL PRINT NON PRINT SELECT NON SELECT

CASE CASE - CASE CASE

(STUNT CASE)
A function bar coded for a
parf/cu/ar character can be coded

(COMMON) : OR
/VO TE: '
(k /n addition for print or non prmf

FIGS. LETTERS
CASE CASE

¢ KEY
O BREAK OUT TINE
B LEAVE !N -TINE

case, Select or non-select cose,
Figs. or Lirs. Case, or any
combination thereof.




_— 4 , ({IN NON OPERATED POSITION FUMCTION

LATCH TION uyn

PBOJEC | BAR BLOCKED BY PROJECTION AT "X ) | N TION BAR
BLOCKING PROJECTION ~ -"H" FUNCTION BAR

- SUBSEQUENT

- MOTION
A

NORMAL
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“INITIAL
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MOTION|—

Fig. 14 - Sequential Selection of a Function
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4, End of Message

AN STUMT BOX
SETRCTIVE CALLING

1BM 12/56

With the exception of a few specialized apvlications, the Bell
System arrangement ( AN ) is becoming the standard for Model 28 Selective
Calling. It must be remembered, however, that the AN 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. ©CDC ( Call Directing Code ) = U - LTRS

i}

FIGS - H - LTRS

‘A LIRS combination‘follows the selecting combination in each of the four

steps indicated above. FExcept 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. If, by accident, the printer were left in figures this
LTRS combination, after step 2, would return the typebox to its normal
position, ‘In 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
ad jacent to this character are left open for the insertion of the desired
CDC's., Normally, for 1 to 20 printers, one CDC should be sufficient; from
20 to LOO: 2; and from 400 on up: 3. In any event, the characters 'M!', 'O'
AT, W should be avoided as CDC's. - :

OPERATION
1. Condition - FIGS-H-LTRS

FIGS unlatches H and allows it to overate, if selected. H strips
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 unblocking
the typebox clutch, The printer is now in the SELECT. PRINT
condition, ' -

L-/30




3- End Of

L4, End of

SWITCHES (
Slot 25:

Slot # 26:

‘Slot ¥ 27:

- Slot # 28

L~1t1%]

AN <tunt Box - 2.

Address . C.R., - L.F, - ITRS

( After sten # 2 it is possible to begin transmitting. However,

if the character, which had been assigned as a CDC.of another
printer, were hit, it too would start copying because, at this
stage, all printers in the circuit are in the SELTCT condition,
Consequently, an ECA 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-3elect - Non-Print,

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

position while traffic is being received, AN printers are
not equipped with automatic C,R./L.F. whlch operates off
the zero code bar in a spscing vosition. )

Message - FIGS - H - LTRS

Same as condition code, If the ©%nd of Message combination had
previously been transmitted, the first sten, condition, serves
only as insurance,

Slots 25 through 28 )
Standard U.C. 151 which will operate the 51?nal 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 aiLTRS 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 end the Busy Lamp. Upon transmission of a SPACRH
( approx. every five cheracters ), this contact causes the Busy
Lamp to flash,

A N/© switch connected to the Copy Lamp., Overates when the
orinter goes in to the SELECT - PRINT condition.



(211 numbers preceeded by 15-)

SIOT #

VO~ EFwh =

DO NONDNNDN P
O EFEWNEFP,ROWVONOWNM FWND PO

FUNCTION
BAR

Space
Figs.
Ltrs.

C.R.
'Ur (SEL.)

Opt. CDC (SEL.)

Figs.
v.C. ‘'H?

CeRe
L.F‘
Blank
L.F,

U.C. 13! (PRINT)
Ltrs.

-AN ( Bell ) STUNT BOX ARRALN

5129
2666
2665

2667
5120

2666
2673

2667
2668
2669
2668

3437
2665

LEVER

2642

2641
2298

2121
647

2121
2298
2641

2641
L6L6

26041

LATCH

2660
"
"

2660
2089

1613
2660

4613

2089 .

2660
n

2660
4613

GEIENT

SW.

e

SHIFT
. FCRK

yes
yes
yes

yes

yes

Aﬂ% ;ﬂa%
11/28/56
DURPCSE

Unshift on Space -

- Fipgs. Shift
Ltrs. shift

C.R. :
Shift Supv. Spacing = PRINT

"

Unlatch U,0, 'H'
Oper, 154669 Rod w/31=Cond.&=0M

Unlatch 14
Shift zero spacing=non-select
Space suporession on BL!INX

" " " single L.F,

Bell
Busy lamp - off on TCM

%1 -9




AN Stunt Box‘- 2

FUNCTION / SHIFT
SLOT # BAR # . LEVER - LATCH SW. FORK ’ PURPOST
27 Space 5129 2642 2660 N/C "~ Busy light interrupt on SPACE
28 Univ. (PRINT-SEL) 5126 2298 2089 N/o Copy Iight after CDC
29 o N )
30 Figs. T 2666 2121 4613 Unlatch 31
31 U.C. 'H! 2673 LéL7 2660 See 11
32 : A
33
34 , , : |
35 Blank 2669 2121 4613 ~ Double Blank Lock w/36
36 " " - 2642 2660 n S
37 L.F. (non-PRINT) 5130 " " Kybd. Lock in non-PRINT
38
39 '
llio L.F. (PRINT) 3435 2642 2660 L.F.
1
L2
All use: SUPP, ZERO
152653 = Pawl '
4703 = Fune. Bar Spring Print - Select - s M
154690 = Pawl " Non-Print - Select M M
90517 = Lever " ' Print - Non-Select . S S
M S

Non-Print - Non-Select

€€l -7




REIATED ADJUSTMENTS

¢ MODEL 28 FRINTER

Selector lever guide adi.
None

Rocker bail detent adj.
Rocker extension adj.
Flutter lever adj.

cv Rocker extension adj.

Flutter lever adj.

Detent toggle stop bracket adi,
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 adi,
None

Cluteh shoe lever adi,.
None ‘

Code bar bail adjusting screw adj,
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 accentric adj.
Code lever bail non-repeat extension adj.
Keylever lock ball channel and ball end play adj.

Code lever bail non-repeat extgnsion(adil

None

Code lever guide adi.
/ None

Code bar bail bumper adi,
None

L-I|3Y%
8-1-56
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{ L~ Page 2
Code bar latch adi. 135

\None

Code bar bounce bracket support screw adj,

€$> ‘ 1 None

Generator contact adj.
None

€% Intermediate gear bracket
Time delay mechanism position

TYPING UNIT
Selector armature adj.

Selector magnet bracket adj.
(@ ’ Selector clutch stop arm adj.

- Selector magnet ‘bracket adj.

Selector clutch stop arm adj.

Selector clutph drum adj.

None

Transfer lever eccentric adi. :
Intermediate arm backstop bracket adj.

Shift lever 1link guide adj.

Intermediate arm backstop bracket adj.
éf None

Shift lever drive arm édjo
hift lever link guide adj.

Shift lever link guide adj,
None

Selector clutch stop arm adi,
None

Code bar clutch trip lever adi.

(Q None ,
- Function clutch trip lever adj.
None

Clutch trip shaft set collars adi.
None

Spacing clutch trip lever adj.

{; None

Line feed clutch trip lever eccentric post adj. ’
Line feed clutch trip lever adjusting screw adj,

c; Line feed clutch trip lever gdjusting screw adj.
- Line feed clutch trip lever eccentric post adj.




Type box clutch trip lever eccentric post adj.
None

Type box clutch trip lever adj.
None

Clutch shoe lever adj.
None

Clutch drum position adj.
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 adj,
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 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.

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.

L-13%
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Ieft 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 adi.
None

- Shift code bar operating mechanism adje.
None

Function reset bail blade adj,
Carriage return lever adj.

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

Reversing slide extension adj.

Shift slide drive linkage adj,

Shift slide drive linkage
Rocker shaft bracket eccentric stud adj,

L-737

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.
Vertical positioning lock lever adj.
Printing track adj.

Printing arm adj.

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

Vertical positioning lock lever adj,
None

Oscillating rail c¢lamp slide position adj.
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 adj.
Oscillating rail slide position adj.
Printing carriage position adj.
Left hand margin adj.
Right margin adj.
Automatic carriage return arm adj,.
Margin indicating lamp adj.

Type box carriage roller adj,

Printing hammer stop bracket adjf
Printing arm adj.

Page 4




Printing carriage lower rcller adj.
Printing track adj.
Printing hammer stop bracket adj.
Printing arm adj.

Carriage return spring adj.

Dashpot vent screw adj.

Carriage return latch bail adj.
None

Carriage return lever adij,
None

Dashpot wvent screw add,
None

Printing carriage position adj.

Shift linkage adj.

Shift linkage adj,
None

. Printing hammer bearing stud adj,

None

Printing track adi.
Printing arm adj.

~ Printing hammer stop bracket adi,

Printing arm adj.

Printing arm adje.
None

Printing hammer operating bail spring adi,

Printing arm adj.

Left hand margin adjz
- Right margin adj.
Automatic carriage return arm adj.
Margin indicating lamp adj.

Right margin adi.

. None

.Ribbon reverse spur gear adj.

Ribbon reverse detent adj.

Ribbon reverse detent adj.
None

Ribbon feed lever stop bracket adi,
None

L-13%8
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Line feed spur gear detent eccentric ad].
None

Function stripper blade arms adj.
None

3ingle~double line feed lever adj.
None

Automatic carriage return arm adi.
None

Paper straightener collar adj.
None

Paper finger adij,
None

Bell or motor stop function contacts adj.

None

Unshift on space function pawl adi,
None '

Code bar‘detent'adj.
None

Margin indicating lamp adj.
None

L-171%9
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| | MODEL 28 PRINTER o |
CLUTCH SEQUENCE CHART
___ STarT 1 Z 3 § _ SToP  START 1 2 4 5 STOP
T T T 1
é{égg:\aﬁ SELECTOR LEVERS OPERATED SELECTOR
ENGAGES

> CLurcH
DISEN GAGES

ENGAGES . Coos  BAR cCLUTcH

* > DISENCAGES
CODE BARS ~
JTART To move

7¢ T/oN .
ENGAGES < Twro S7oP FUNCTION CLUTCH

«

DISENGAGES
ENGAGES < : ONE SToP foNcTioN CLUTCH DISENGAGES
PRINT ﬂﬂnmgg" ENGACES TIPEBOX CLuTcH _ orseences
STRIKEs ‘R" : _ = ;
PE FILLET 1
7 J EMCAGES _ SPACNG  CLUTCH  DISENGALES
NE
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™~
¢
~
B
-0

o TG FurPoses OwLy RHH.




