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SECTICN I

GENESAL DESCRIPTION

1. GENER

a. The five-unit mmltiplex tape printer is
a recelving-only magnet-operated unit arranged
for use in conjunction with a miltiplex receiv-
ing distritutor for printing, on standard 3/8"
or 5/16" tape, messages received from a multi-
plex channel. The impulses conveyed from the
receiving distributor to the printer consist
of five seleeting impulses and a sixth pulse.
Printing speed varies with the operating speed
of the multiplex system, The message may be
typed on either gummed or ungummed tape which
is fed from & tape container attached to the
right side of the unit. GCummed tape may be
cut to the required lengths and attached to
message blanks.

b. The unit consists essentially of a select-
ing mechanism, a mechanism which prints in
both LETTERS and FIGURES positions, a spacing
mechanism, ribbon feeding and reversing mecha-
nism.

2. THEORY OF OPERATION
a, SELECTING MECHANISM

(1) The selecting mechanism (Figure 5)
is made up of five selector magnets, five
gelector bars, a selector carriage, a sixth-
pulse magnet, and & sixth-pulse relay. The
five selector magnets receive the electriecal
impulses from the receiving distributor and
are energized according to the individual
impulse recedived. If a selector magnet receives
a2 marking impulse, it attracts its armature;
whereas during a apacing interval, the arma-
ture remains wnoperated. The selector-carriage
agsembly, located immediately in front of the
lower end of the selector-magnet armatures,
congists of a selector carriage, five selector-
bar pawls, and five selector-bar-pawl latches
and springs.

{2) When a selector magnet is energized
by & mrking impulse, its armature moves a
selector-bar pawl (Figure 5) into a noteh of
‘an adjacent selector bar. The asscociated
selector—bar-pawl latch engages the selector-
bar pewl and holds it in its ocperated position.
after the impulses of any cede combination
have been distributed to the selector magnets,

ClibPDF - www.fastio.com

a sixth pulse frem the multiplex distributer
operates a sixth-pulse relay associated with
& sixth-pulse magnet (Figure &), The sixth-
pulse relay locks through & locking eireuit
and its confacts close a local circuit which
energizes the sixth-pulse sagnet. When the
slxth—pulse magnet is energized, the selector-
bar carriage moves to the left and carries with
it the selector bars that are engaged by the
cperated selector-bar pawls, As the selector
carriage reaches the end ¢f its travel, selee-
tor-bar detent springs (Figure 5) drop into
the right-hand notches of the operated selector
bars and hold them in the operated pesitiom.
Simultanecusly, trip latches cause the selector-
bar-pawl latches to release the operated selec—
tor-bar pawls, while the sixth-pulse cutout
lever, (Figure 2) located near the left end of
the selector-bar carriage, opens the sixth-
pulse contaet. The opening of this contact
breaks the locking cireunit to the sixth pulse
relay and allows the selector carriage to be
pulled by its spring to its wioperated positiom.

(3} When no selection is received, Opera-
tion of the sixth-pulse magnet is suppressed
by means of a cutout shaft with five fingers
and & eutout—shaft lever, located to the front
of the selector magnets (Figure &), When the
sixth-pulse cutout lever is operated by the
selector carriage, the cutout-shaft lever
engages the cutout lever and holds the aixth-
Pulse contact open. The sixth-pulse contact
remains open until a selector-magnet armature
is operated. When a selector-magnet armature
is operated, in response to a marking code
impulze, its lower extension strikes its asso-
clated finger on the mxtout shaft and causes the
cutout-shaft lever to release the sixth-pulse
cutout lever, The sixth-pulse contact is then
permitted to closge.

b. PRINTING MECHANISM

(1) After the selector bara have been
positioned by the carriage in.accordance with
code combinations received, the notches in the
bars will align for the selection of a single

pull bar,
{2) The selector carriage, in moving to

its operated position (left), rotates the
selector-bar return lever (Figure &) to the

l=1
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left. The return lever becomes latched in its
operated position by the lock arm. An extension
of the returni lever permits the printing con-—
tacts to close and complete the cirenit to the
printing relay (Figure 3) through the printing
break contacts located to the rear of the se-
lector mgnets. When the printing relay pulls
up, it locks through & relay locking circuit
and closes & circuit to the printing sclenoid
through the printing break contacts.

(3) Energizing the printing sclencid
causes its plunger to move downward., The
downward movement of the solencid plunger
rotates the printing bail by means of a linkage
and moves the printing-bail roller upward (Fig-
ure 7). The upward movement of this roller
permits the pull bars to move toward the se-
lector hars.

(4) The selected pull bar moves into the
path provided for it by the alignment of the
notches in the gelector bars, and alsc into
the path of the printing ball. The unselected
pull bars come to rest against the edge of the
selector bars and, therefore, do not move into
the path of the printing bail. 4s the printing
bail continues on its upward stroke, it comes
in contact with a notech on the selected pull
bar and moves the pull bar upward. The lower
end of the pull bar is linked to & type bar
through & horizontal lever. Through this link-
age the upward movement of the pull bar causes
the type bar to rotate on its pivot. See Fig-
ure 7. 45 the type bar rotates on itz pivet,
a type mllet, mounted on the upper end of the
type bar, moves through a eircular path and
strikes the platen, Through this chain of
linkage the selected character, corresponding
to the code combination received, is printed,

(5) When the printing bail ecompletes its
stroke, the contact break armm opens the print-
ing-break contacts thereby breaking the circuit
to the printing relay and solencid,

(6) After the printing solencid is de-
energized, the printing bail is pulled down-
ward te its uncperated position by action of
the printing-shaft spring which is attached to
the ribbon-feed-unit operating arm. As the
printing bail returns to its unoperated posi-
tion, the printing-bail roller moves the pull
bars away from the selector bars, and the
contact-lock operating screw, on the lefi end
of the printing beil, moves the restoring am
downward (Figure 6). At the same time, the
lock=arm trip latch, connected to the lock-
restoring am, unlatches the lock arm, This
permits the selector-bar return lever to re-
store the selector bars to their unoperated
position, and open the printing contacts,

1-2
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¢. SPACING MECHANISM

{1} YWhen any character is printed, the
selécted type bar depresses the universal bar
located to the front of the lower end of the
type-bar segment (Figure 7). The downward
movenent of the universal bar causes the reaet
arm to rotate the spacing beam against its
right stop screw, and advance the spacing pawl
one tooth on the spacing ratchet. As the print-
ing bail returns to its unoperated positiom,
the space operating arm (Figure 7), which is
¢lamped to the printing shaft, moves the spac-
ing beam against its left stop serew by means
of the space connecting rod, and the spacing
pawl advances the spacing ratchet one tooth.
Since the platen shaft is fastened to the spac-
ing ratchet by a sliding clamp, the platen ro-
tates with the spacing ratchet one character
space,

(2) In order to space the platen without
printing, the SPACE selection must be applied.
When the space pull bar (extreme right-hand
mill bar) is selected, it operates in the same
manner &s other pull bars; but since its type

bar does not have a type pallet, no printing
takes place,

d. FIGURES AND LETTERS SHIFT

(1) The lower character on most type pal-
lets is & letter and the upper character is a
figure or punctuation mark, The platen assembly
is arranged so that the position of the platen
may be shifted forward or backward to line up
with either the upper or lover case type pallets.

(2) When the platen is in the LETTZRS
position and the FIGURES pull bar is selected,
the lewar end of the pull bar engages the shift
erosg-arm roller and cams the entire platen
assembly toward the fronmt of the printer. See
Figure 32. The carriage jockey arm operates
against the shift cross-arm roller and detents
the platen assembly to the FIGURES position.

(3) The LETTERS shift operation is similar
in action to the FIGURES shift operation except
that the LETTERS pull bar is selected. ihe
the LETTERS pull bar is raised by the prim
ing bail, it shifts the platen toward the reec
of the printer in t}: same manner that the
FIGURES pull bar shifted it forward.

e. SIGNAL BELL

While the platen is being moved to
the FIGUAES position, the bell adjusting lawver
on the shift ercss arm engages the hooked ax—
tension of the J pull bar and moves it forward.
This movement disengages the pull bar from its
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horizontal bar and engeges it with tne rear of
the bell bammer arm, Thus, when the bell com—
bination is received (J combination, with the
platen in the FIGURES position) the bell pull
bar rotates the bell hammer arm on its pivot
causing it to strike the bell. See Figure 32,

f. RIBBON FEED MECHANISM

The ribbon=feed mechanism is operated by the
ribbon=feed=-unit operating arm which is attached
to the printing shaft (Figure 8). This opera-
ting am imparts & vertical motion to the ribbon-
feed pawl through the medium of the ribbon-feed-
unit conneeting link, ribbon-feed operating
lever, and the ribbon—feed shaft. The vertical
motdon of the ribbon-feed pawl moves the ribbon~
feed ratchet forward on the downward stroke
of the ribbon-feed-unit ccnnecting link. The
retaining pawl holds the ribbon-feed ratchet
while the feed pawl moves into engagement
with ancother tecth on the upward stroke of
the ribbon-feed-unit connecting link,

g. GIBBON REVERSING MRECHANT S

Assuming that the ribbon is being wound on
the left=hand spool and 1s almest unwound
from the right-hand specl, an eyelet, fastened
to the ribbon a short distance from the end,
engages the right-hand ribbon reverse arm.
The feeding of the ribbon pulls the ribbon
reverse arm downward and rotates its shaft.
As the shaft rotates, the connecting rod and
ribbon reverse pawl are shifted to the left.
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The next operation of the printing sclencid
will cause the left end of the ribbon-feed
reversing arm to move downward (Figure 2),
and bring the ritbon reverae pawl into contact
with the left lug of the reverse-rod arm. The
reverse=rod arm and the feed-pawl reverse rod
move to the right where they are held by the
reverse-rod detent spring. In moving the feed-
pawl reverse rod to the right, the left=hand
ribbon-feed pawl and the retaining pawl are
dismgaged from the left-hand ribbon feed ratch—
et, and the right-hand ribbon-feed pawl and re—
taining pawl are engaged with the right-hand
ribbon=feed ratchet.

h. TIE-UF LAMP

A tie-up lamp, located on the left side of
the printer, is provided to indicate that sig-
nals are being recelved. If the printer dis
not operatlng and the lamp is flickering, it
is an indication that the printer is not funec-
tioning as it should.

i. TAPE-OUT BUZZER

A tape-out buzzer is provided to warn the
attendent that the supply of tape is almost
depleted, The tape lever, located on the tape
reel bracket is held against the periphery of
the roll of tape by its spring. When the
supply of tape is almost depleted, the insula-
tor, attached to the tape lever, engages the
contact spring and elosss the eirecuit to the
tape-out buzzer.

1-3
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SECTION II

ADJUSTEENTS

1. FRINTER ALDJUSTMENTS
a, GENERAL

(1) This paragraph covers requirements
and adjusting procedures for the maintenance
of the Eultiplex Tape Frinter. Adjustments
are arranged in 2 sequence that would be follow-
ed if & complete readjustment of & unit were
undertaken, In following such & procedure,
parts or assenblies which are removed to facil-
itate adjustment should not be replaced until
all other adjustments are made which would be
facilitated by the removal of these parts.
If any adjustment is changed, related adjust—
ménts should be checked. This fact should be
kept. in mind when a single adjustment is to
be made.

(2) The spring tension values indicated
in this bulletin are scale readings which should
be obtained when Teletype scales are used as
specifieds Springs which do not meet the re-
quirements specified and for which no adjust-
ing procedure is given should be replaced by
new zprings. Orderdng information may be ob-
tained from the Telestype parts bulletin.

(3) Before proceeding with any adjustment,
read the applicable portion of the adjusting
text carefully. After the adjustment is com-
Fleted, be sure to tighten any sorews or nuts
which may have been loosened. If a part that
is mounted on shims is to be dismantled, the
number of shims used at each of its mounting
screws should be noted so that the same shim
pile—ups can bae replaced when the part is re-
mounted,

b. ADJUSTING FROCEDURE

(1) SELECTOR-BAR-FAWL AND LATCH SPRING
TENSIONS

HOTE

In order to check the tension of
these springs it is necessary to
lift out the selectar carriage (Fig-
ure 10), To do this, take ocut the
three selector-magnet base mounting
screws (Figure 3) and remove the
maymets. Hemove the laft selector-
carriage retaining plate (Figure 11)

2=0
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and locsen the right retailning-plate
screw. Lift the seleetor carriage
wut.,

(a) With the selector-bar-pawl latch
held away, it should reguire 3/4 to 1 oz. to
Just start the selector-bar-pawl spring moving
when an 8 oz, scale is hooked over the rear
edge of the pawl close to the selector-bar-pawl

lateh (Figure 9A) and pulled at right angle to
the pawl.

(b) With the selector-bar—pawl held away,
it should require 34 to 1 oz. to just start the
fifth selector-bar latch moving when an & oz,
scale is hooked over the front notch of the
fifth selector-bar-pawl latch and pulled in a
line parallel with the carriage frame (Figure 53),

(e} Replace the selector carriage, and
retalning plates, by reversing the procedure
followed in removing them,

(2) SELECTOR CARRIAGE ADJUSTMENT

#ith the selector-carriage return spring un-
hooked, and the selector-bar return lever held
away, the carriage should be free from binds
and have some up and down play, not more than
»002", To adjust, add or remove shims under
the selector—ecarriage retaining plates, Heplace
the selector—carriage return spring. 3ee Figure
l. HReplace the selector mmgnets,

(3) SELECTOR-BAR DETENT SPRING ADJUSTIGENT
(Figure 11)

The fingers of the selector-bar detent spring
should travel equally into the right and lsft-
hand detent notches, when the selector bars are
shifted from left to right. The selector-bar
detent aspring should alsoc hold the selector
bars firmly against their stop plates. To
adjust, leoosen the two selector-bar detemt-
spring mounting screws and position the spring.
Tighten the screws.

(4) SEZLECTOR-BAR DETENT-SPRING TENSICN
(Figure 11)

With the selecter bars moved to the left,
hook an B oz. scale in the last notch of each
selector bar and pull in line with the bar,
It should reguire 5 to & ozs. to move each se-
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leetor bar from its right-hand noteh to its
left—hand notch. To adjust, bend the fingers
of the detent spring to obtain the correct
tension,

(5) PULL-BAR SPRING TENSION (Figures 3
and 24)

Flace the printer on its rear side. Hook
an 8 oz, scale under the end of the pull bar
and pull vertieally upward. It should require
3/4 to 1-3/i ozs. to start each pull bar moving.

REFLACE THE FAINTER IN ITS UFRIGHT
POSITICH.

(6) SIXTH-PULSE MAGNET ADJUSTLENT

The pole face of the sixth pulss mpnet should
line up (within .002") with the pole faces of
the magnet yoke. To adjust, add er remove
shims between the magnet core and the yoke.

(7) SIXTH-FULSE ARMATURE-ARM LEPT STOP
ADJUSTMENT (Figure 12)

With the sixth-pulse magnet operated under
power and with the sixth-pulse relay contacts
held operated, there should be ,002" o ,008"
between the sixth—pulse armature and the poles
of the sixth-pulse magnet yoke at the closest
point. ard net mere than 015" at any other point.
To adjust, position the armature-arm left stop.

(8) SELECTOI-CARRIAGE PUSH-ROD NUT ADJUST-
MINT (Fipure 12)

Fasten all the selectar-bar pawls in the oper—
ated position (Figure 13), that is, in the posi-
tion for engaging the selesctor bars, This may
be done by inserting a turn of wire between
each selector armature and its stop mut (Fig-
ure 15), Jith the sixth-pulse armature arm
held against its left stop, there should be
some clearance not more than 004" between the
selector-ecarriage push-rod rmut and the push-
rod spring collar. To adjust, position the nut.
Lock the push-rod mut in place by means of its
lock rmt .

(9) SIXTH-PULSE ARMATURE-ARM RIGHT STOP
ADJUSTMENT {Figure 13)

#ith the selector bars in the spacine (right-
hand) pesition and with all the selector-bar
pawls in the operated position (forward), there
should be 080" to 040" between the left-hand
operating edge of each selector-bar pawl and
the left side of the notch in the corresponding
selector bar. To adjust, position the sixth-
pulse armature-arm right stop (Figure 14),
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(10) TRIP STRIP POSITION (Figure 13)

With all the selector bar pawls in the cper—
ated position (ferward), there should be some
cdlearance, not mere than ,008", between the side
of each trip latch and its corresponding selec-
tor-bar—pawl lateh. To adist, loosen the trip=
strip mounting screws and slide the trip strip
to the best positien for all five selector=bar
pawl latches. Refine the adjustment by bending
the trip latch.

REMOVE THE NIAES FROM BETWESN THE
SELECTOR ARMATURES AND THEIR STOP

b ™
A o

] (11) CARRIAGE-RETURN PAING T=NSION (Figure
L,

It sheuld require 3 to 4 ozs. to just start
the seleetor—carriage push rod meving when an
8 oz, scale is applied to the end and pushed
in line with the rod,

(12) SELECTOR-CARRIAGE PUSH-ROD SERING
TENSION (Figure 14)

iith the selector-bar return lever (Figures
2 and 5) held to the right so as to keep the
selector carriage (Ff ure 10) from moving,
apply a 12 1b, push scale to the lower end of
the sixth-pulse armature am (Figure 14) and
push to the left. It should require 5 to 7 lbs.
to just start the armature arm moving,

(13) SELECTOR-MAGNET BASE POSITION (Fig-
ure 15)

The ball points on the lower ends of the sa=
lector armatures should be in line with their
respective selestor-bar pawls. To adjust,
locsen the three selector-magnet-base mounting
screws (Pigure 3) and position the base, Tichten
the mounting screws,

{14) SELZCTOR ARMATURE TRAVEL (Figure 16)
When the selector armature is resting against
its selector menet core, the selsctor-bar pawl
should be tripped off the selector-bar pawl
latch by not more than 006" overtravel, To
adjust, bend the lowsr end of the armature.

(15) SELECTUR=-ARMATURE STOP NUT ADJUSTMENT
(Figure 15)

fihen the selector arcature is in its normel
unoperated position away from the magnet core,
there should be 004" to 008" clearance he-
tween the ball point and the corresponding
selector-bar pawl. To adjust, position the
selector-armature stop nut.

2=1
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(16) SELECTOR-ARMATURE SPRING TENSION
(Figure 15)

It should require 1/2 to 1 oz. to just start
the armature moving when an 8 oz. push scale
is applied to the selector armature directly
below its stop nut and pushed in line with
the magnet core.

{:LT} SELECTOR=ARMATURL BRACKET ADJUSTMENT
(Figure 17)

Jith the selector-bar pawls unlatched and the
selector carriage in the operated (left) posi-
tion, there should be appreximately the same
clearance between the side of each armature
and its selector-bar pawl, as there is between
the selector-bar-pawl latch and its selector
armiture, when the selector=bar pawl is un-
latehed and thes selector carrisze is in the
unoperated (right) position. To adjust, loosen
the selector—armature-bracket mounting screws
(Figure 15) and position the armature bracket.
Tighten the mounting screws.

HOTE

Hhen meking this adjustment on YNo. 5
selector-magnet bracket, see that the
gixth=-pulse comtact bracket is posi-
tioned correctly. See the following
ad ustment .

{18) SINTH=FULSE CONTACT BRACKDT AIVUSTMENT

The cutout shaft pivot screw should be ap-
proxdmately in line with the cutout shaft (Pig-
ure 18) and there should be at least ,010" clear-
ance between the selector carriage and the end
of any cutout shaft fingeér. To adjust, loosen
the sixth-pulse contact-bracket mounting screws
and position the bracket. Tighten the screws,

(19) CUTOUT-SHAFT FIVOT SCRS{ ADJUSTLENT
(Figers 18)

There should be the least possible amount of
end play in the cutout shaft to permit it to
move freely. To adjust, unhook the cutout-
shaft spring, loosen the cutout-zhaft-lever
clamp screw and the cutout-shaft pivot-screw
lock nut. 3Set the cutout-shaft pivot screw
to meet the foregoing requirement. Tighten
the lock mut and the cutout-shaft-lever clamp—
ing serow, feplace the cutout-shaft spring.

(20) SIXTH-PULSE CONTACT 30354 ADJUSTRENT

dith the printer connected to a2 source of
power, turn the sixth-pulse contaet serew in
until the contacts just close and energize the
sixth-pulse magnet (Figure 8). How back the
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contact screw out until the contaects just break
contact. Back off the serew an additional one
quarter turn and lock the contact screw by
means of its lock rmut.

(21) SLLTH-PULSE CONTACT SFAING TENSION
(Figure 19)

It should reguire 2 to 4 ogs. to separate
the sixth-pulse contacts when an 8 oz. scale
is hooked to the comtact spring just below the
contact point and pulled at right angle to the
spring. To adjust, bend the contact spring.

(22) CUTOUT-SHAFT FINGER ADJUSTMENT

The cutout-shaft fingers should line up with
their respective armature buttons and there
should be some clearance, not more than 006",
between the end of any finger and its corre-
aponding armature button when the selector
armatures are in their unoperated position. To
adjust, bend the cutout shaft fingers. Make
certain the cutout—shaft lever does not inter-
fere with the cutout lever. 3See Figure 18,

{23) CUTOUT-SHAFT LEVER ADJUSTMENT (Fig-
ure 18)

(a) With the sixth-pulse magnet energized
there should be a clearance of 006" to 015"
between the extreme right edge of the sixth-
pulse cutout lever and the laft edge of the
cutout-shaft laver, when the play in the cut-
out shaft is taken up to make this clearance
a minimum. At the same time, with the sixth-
pulse magnet de-energized, rotate the cutout-
shaft lever on the cutout-shaft so that it
ovartravels the latching surface of the cut-
out lever by not more than .006" |Figure 183)
when any selector mamnet is energized. Leasure
at clesest poimt. To adjust, loocsen the clamp=
ing screw and position the cutout=shaft lever.
Tighten the clamping screw. .ith the cutout
lever in its latched position, make certain that
there is at least ,006" contact gap between the
gixth-pulse contacts. Hecheck the contact spring
tension.

NCTE

A readjustment. of the cutout-ahaft
fingers will facilitate this adjust-
ment.

(b) Operate the sixth=pulse armaturs
manually several timea to make sure the cut-
out=-shaft lever latches the sixth-pulse cut-
out lever each time.

(c) Operate sach selector-magnet arrature
manudally to make sure the sixth-pulse cutout-—
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lever unlatches each time.

(24) PRINTING=CONTACT LOCK~BRACKET ADJUST=
MENT (Figure 20)

With the selector bars operated to their
extreme left-hand position and the sixth—pulse
armature arm (Figure 14) in the unoperated
position (to the right) the lock arm should
hold the selector-bar return lever so as to
provide a clearance of 010" to 020" between
the return lever and the left ends of the se-
lector bars., To adjust, loosen the two print-
ing-contact lock=bracket mounting screws and
position the bracket, Tighten the mounting
screws. The contact-lock operating serew should
rest fully on the lock restoring arm in both the
latched and unlatehed positions of the return
lever,

(25) LOCK-ARM SPRING TENSIOK (Figure 21)

With the sixth-pilse apmture am held against
its left stop (Figure 12), apply an 2 oz. push
scale to the right-hand end of the lock amm
and push vertieally downward, It should re-
quire 1-1/2 to 2 ozs. to just start the lock
arm moving.

(26) LOCK-ARM TRIF SPRING TENSION (Figure

Operate the printing solenoid (Figure 3)
by hand so that the printing bail (Figure 20)
is in its extreme upward position. Heok an
B oz. scale to the upper end of the lock-arm
trip latech and pull te the left, It should
require 3/4 to 1-1/2 ozs, to just start the
lock=arm trip moving.

(27) PRINTING CONTACT SCREW ADJUSTLENT
{Figure 224

With the selector=-bar return lever in the
locked position (to the left), there should
be a gap of .003" to ,005" between the print-
ing contact screw and its opposing contact
point. To adjust, leosen the lock nut ard
set the cotact serew, Tighten the lock mut.

(28) PRINTING CONTACT SPRING TENSION
{Figure 228)

Move the selector-bar return lever to the
left so that the contacts eclose. Hook an 8
0Z. scale to the contact spring just below
the fiber insulater and pull at right angle
to the contact spring. It should require 3-1/2
to 4 ozs. to just break contact. To adjust,
bend the contact spring.  Aecheck the printing
contact screw adjustment.
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(29) SELECTOR-BAR RETURN-LEVER ADJUSTING
SCREN ADJUSTMENT

With the sixth-pulse armture arm held against
its right stop (Figure 1L), the selector bars
moved to their unselected position, the se-—
lector-bar return lever in the unlatched posi-
tion and held against the ends of the selector
bars, thers should be from ,004" to 008" clear-
ance (measured at closest point) between the
gixth-pulse arsature arm and the selector—car—
riage push-rod nmut, when the play in the push
rod is taken up in a direction to make this
clearance a minimum. To adjust, loosen the
lock mut and rotate the adjusting serew. Tighten
the mt .

(30) SELECTOR-BAR RETUAN-LEVER SPRING
ADJUSTLENT

To adjust the selector-bar return-lever spring
(Figure 20), move all the selector bars to the
left and adjust the selector-bar return-lever
spring by means of its adjusting screw to pro-
vide just enough tenslon to return the selector-
bars when the selsctor-bar return lever is re-
leased from its locked position by the operation
of the printing solencid (Figure 3). Turn the
adjusting screw an additional one quarter of
a turn. Recheck "SELECTOR-CARRIAGE PUSH-ROD
NUT ADJUSTMENT" and "CUTOUT-SHAFT LEVER ADJUST—
MENT.Y

131) FRINTING=SCLENOID=-PLUNGER LONER STOP-
NUT ADJUSTMENT (Figure 23)

The printing solenoid plunger should project
above the solenoid frame 1-7/32" to 1-9/32n,
Measure from the machined surface of the sole-
noid frame against which the leather washer
stops to the center of the link bearing screw.
To adjust, remove the ribbon-feed-unit connect—
ing-link screw from the ribbon-feed-unit oper—
ating arm (Figure 36)., Loosen the lower stop-
nut lock rmt. Position the lower stop mit and
tighten its lock nut,

(32) PRINTING-BATL FRAME AJUSTMENT (Fig-
ures 24 apnd 25)

ihen the printing-solencid plunger is in the
unoperated position, the printing-bail roller
should rest just past the rise on the pull-bar
humps. The printing-bail roller arms should
be equidistant (within .010") from the two
end pull bars. To adjust, loosen the printing-
bail-frame clamping screws and rotate the print-
ing-bail frame on the printing shaft. Tighten
the clamping serews (Figure 23).
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(33) PULL-BAR COME FOSITICH (Figure 24)

When selected, the pull-bars should rest in
their notchies with egqual clearance on either
side. To adjust, loosen the pull-bar-cemb
mounting serews and position the comb. Tishten
the screws,

(34) PRINTING BAIL ADJUSTMENT (Figure 25)

Shen the pull bars are resting against the
selector bars, there should be some clearance,
not more than 020", between the front edge of
the bail and the operating edge of the unoper-
ated pull bars. To adjust, loosen the two
printing-bail mewnting screws and position the
bail. Tighten the screws,

NOTE

Wake gertain that the printing bail
fully engages each pull bar when se—
lected.

(35) PRINTING-BAIL ROLLER A%iS ADJUSTIGNT
(Figure 24)

‘When the printing-solencid pluncer is in its
unoperated position (Pigure 23) there should
be a clearance of .020" to .OL5" between the
selector bars and the upper ends of the pull
bars. There should alsoc be a clearance of at
least ,00L" between the selector bars and the
upper end of the BELL pull bar with the platen
in the FIGURES peosition, and not more than
+060" with the platen in the LETTERS position.
To adjust, loosen the printing-bail roller-amm
mounting screws at each end and position the
arm. Tighten the screws.

NOTE

Jake certain that there is some clear-
ance between the "J' pull bar and the
bell adjusting lever when checldng the
«J0L" elearance,

(37) PULL~BAR ARETAINING BAR ADJUSTMENT
(Figure 21)

With the platen in the LETTERS position and
the salencdd plunger in its unoperated position,
there should be .025" to .050" elearance he-
tween the pull bars and retaining bar. There
should be some clearance between the retaining
bar and the BELL pull bar when the platen is
in FIGURES position. To adjust, locsen the
retaining-bar mounting screws and position the
bar. Tighten the mounting screws.
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(38) TYFE-BAR BACKSTOP ADJUSTMENT

All type bars should rest against their back—
stop. There should be at least ,008" clearance
between the lower end of the center type bara
and the platen carriage frame. 3ee Figures 7
and B for location of mrts. To adjust, loosen
the backstop mounting serews and position the
backstop, Tighten the backstop mounting screws,
Chetk to see that the universal bar is free in
its segment slot.

(39) PRINTING-SOLENCID-FLUNGER UPFFR STOP
NUT ADJUSTMENT

The leather washer on the solencid plungers
should just bear apainst the sclenoid frame
when the printing bail (Figure 27) has drawn
the type pallet (Figure 28), on a selected
type bar, to within 1/16" to 1/2" from the
platen (Figure 1). To adjust, loosen the upper
stop-nut lock mut and position the upper stop
mit. Try each type bar for this travel apd
set the stop nut in the best average position.
Tighten the lock nut. 3See Figure 23,

(A0) LOCK RESTCRING-ARM STOP SCREW ADJUST=
MENT (Fizure 24)

J#ith the selector-bar return lever in the
latched position and the laock restoring arm
against its stop screw, there should be 050"
to .070" clearance between the operating sur-
face of the lock-arm trip and the notched sur—
face of the lock arm, when the play in the se-
lector return lever is taken up in a direction
to make this clearance a minimum. To adjust,
loosen the lock mut on the lock restoring-arm
stop serew and set the serew. Tighten the lock
it

(41) CONTACT-LOCK OPSRATING SCREY ADJUST-
MENT (Pigure 27)

#ith the orinting bail at the end of its down-
ward stroke, there should be .025" to 035"
clearance between the right-hand end of the
lock arm ard the bottom edge of the return lever,
Te adjust, rotate the contact lock operating
screw. Tighten the lock nut,

HOTE

After completing the two previous
ad justments, select the pull bar whieh
clears the selector bars by the least
amount and move the main bail slowly
downward to make certain that this
pull bar elears all selector bars be—
fore the loek arm unlatches the se—
lector-bar return lever.
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PLACE THE PRINTER ON IT3 REAR SIDE. '

(42} UNIVERSAL-BAZR STOP SCREW ADJUSTMENT
(Figure 28)

When the T typebar is lowered manually, its
lower edge should strike the universal bar,
when the type pallet is 1-7/16" to 1-9/14"
from the platen. The lower edges of the end
type bars should strike the edge of the uni-
versal bar, when their respective type pallets
are 1-1/4" plus or minus 1/L" from the platen.
To adjust, loosen the lock mt of the universal-
bar stop screw and rotate the secrew, Tighten
the lock nat.

(43) PLATEN=SHAFT RETAINER (Figure 29)

With the drive dog (Filgure 3) removed frem the
rear of the platen shaft, and the tape pressure
roller held away from the platen, the platen
shaft should rotate freely with some end play,
not more than .002", To adjust, loosen the
platen-shaft—retairer mounting screw and position
the retainer, Tighten the mounting screw. Re-
place the drive dog and position it flush with
the end of the platen shaft. Tighten the clamp

SCTEWs

(44) UNIVIRSAL-BAR SUPPORT SPRING TEMSICH
(Figure 22)

Unheck the universal-bar suppert spring at
its forward end and hook a 32 pz. scale in
the spring loop. It should require from 20
to 24 ozs. to pull the spring to its position
length. Rehook the spring.

FLACE THE FRINTER IN ITS NORMAL UP-
RIGHT POSITION.

(45) BEAM REZSET-ARM SPRING TENSION (Fig-
ure 28)

Hook an 8 oz, scale under the end of the beanm
reset arm and pull vertically upward. It
should require from 5 to 7 ozs. to just start
the arm moving

(46) SPACING DETENT SPAING TENSION (Fig-
ure 31)

Hook a 32 oz. scale under the head of the
spcing detent-roller serew and pull vertically
upward. It should require from 24 to 28 ozs.
to just start the detent moving.

(47) BEAM RESET ARM ADJUSTHENT (Figure 30)
When sach of the two end type bars is select-

ed and held against the platen, the spacing
pawl should overtravel a tooth on the ratchet
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by at least .004". When the T type bar is
selected and held against the platen, the
spacing pawl should overtravel a tooth on the
ratchet by .025" to .O045". To adjust, back
off the left and right spacing-beam stop screws.
Shift the printing-shaft spring to the hole
in the rear of the ribben-feed—unit cperating arm
to held the solencid plunger in the operated
position. Loosen the beam reset-arm mounting
serews and position the beam reset—-am adjust-
ing bloek. Tighten the mounting screws and
rehook the printing shaft spring,

(48) SPACING-BEAM RIGHT STOP SCAES ADJUST-
MENT (Figure 31)

The spacing pawl should cvertravel a tooth
on the speing ratechet 015" to 0254, Yald
the spacing beam in contact with dits right
stop screw when measuring this overtravel. To
adjust, position the right stop screw. Lock the
sérew by means of its leck nut.

(49) SPACING-BEAL LEFT STOP SCREW ADJUST-
LENT

When the spacing detent roller is resting in
the hollow between two teeth, the left stop
screw should just touch the spacing beam. To
adjust, position the left stop screw. Lock
the screw by means of its lock nut.,

{50) SPACER. RATCHET-SHAFT CCLLAR ADJUSTRIHT

The spacer shaft should have some end play
not more than 004", To adjust, positien the
collar on the spacer ratchet shaft by means
of its set screw.

(51) SPACE CPERATING ARM POSITION (Figure
23)

#ith the solencid plunzer in the unoperated
position, and the space connecting-rod shoulder
serew resting in the bottom of its slot, there
should be some clearance, not more than .010",
between the spacing beam and the left stop
serew. To adjust, position the space operating
arm by means of its clamping screw,

HOTE
While making the above adjustment,
locate the arm on the printing sharft
sc that the space commectins rod is

approximately vertical as viewed
from the rear of the printer.

FLACE THE PRINTER ON IT5 REAR SIDE.
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{52) CARRIAGE TRACK ADJUSTLENT

There should not be any side play or binds
between the carriage frame and the tracks.
Hold the carriage jockey arm off when checking
for binds. Adjust the carriage track by means
of their mounting screws. See Figure 32 for
location of parts,

HOTE

Before proceeding with the following
adjustments, loosen the shift cross
arm and bell adjusting lever by means
of their mounting serews. [See Fig=
ure 32.)

(53) LETTFRS ADJUSTING SCA&d ADJUSTLENT

The letter characters should print in the
center of the tape., Adjust by means of the
letters adjusting screw. (See Flgure 29.)

(54) FIGURES ADJUSTING SCisd ADJUSTLNT

The figure characters should print in line
with the letter characters. Adjust by means
of the figures adjusting screw. (See Figure 29.)

(55) BELL-HAMMFR SPRING TENSION (Figure 33)

It should require from 2 to 4 oss. to Just
start the hammer mowving when an & oz. push scale
is applied to the end of the bell hammer and
pushed horizontally toward the top of the printer.

(56} SHIFT 0R0S5 Afk ADJUSTMENT

ihen the platen is in either LETTHRS or FIGURES
position, the carriage jockey arm should fall
equally on either side of the figures roller,
There should be 006" to 0LS" clearance between
the letters pull bar and the letters roller when
the platen is in the figures position, and 006"
to 015" clearance between the figures pull bar
and the flgires mller when the platen is in the
letters position. (See Figuwre 32,) To adjust,
loosen the shift cross-arm mounting screws and
position the e¢ross arm. Tighten the wounting
acrews,

(57) CARRIAGE JOCKEY-ARM SPRING TNSION
(Figure 34)

Hook a 32 oz. scale to the free end of the
Jockey am and mll backward. It should reguire
from 11 to 13 ozs. to just start the arm moving.

(58) BELL ADJUSTING LEVER POSITION

With the platen in the FIGURES position,
there should be some clearance, not more than
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«0107, between the bell pull bar and the bell
adjusting lever, when the play in the bell
pull bar is taken up to make this clearance
a macimum, Adjust by mesns of the bell adjust—
ing lever mounting screw (see Figure 32).
Check for .00L" clearance between the BELL
pull bar and the selector bars when the platen
is in the FIGURES positicn. See PRINTING BAIL
ROLLFS ARM ADJUSTLENT.

(59) LETTERS FULL-BAR BRACKET ADJUSTMENT
( BELL HAMMER BRACKET)

The top end of the letters pull bar should
be approximately in line with the top ends of
the other pull bars; gauge by eye. To adjust,
loosen the letters pull-bar bracket mounting
screws and position the bracket (Figure 32),
Tighten the mounting screws.

(60) FIGURES FULL BAR BRACKET ADJUSTMENT

The top end of the figures pull bar should
be approximately in line with the top ends of
the other pull bars; gauged by eye. To adjust,
loosen the figures pull-bar bracket mounting
serews and poaition the bracket. Tighten the
mounting screws.

(61) SIGNAL BELL ADJUSTMENT

#iith the platen in the FIGURES position,
the ball should ring each time the bell pull
bar is eperated. Adjust by means of the bell
mounting screw.

HOTE

See that the bell does not touch the
sondenser or the printer bracket.

(62) SIXTH-PULSE RELAY AND PRINTING RELAY
ADJUSTIENT (Figure 35) !

(a) The sixth-pulse relay and the print—
ing relay should be adjusted as follows:

1. With the contacts closed, there
should be from 002" to 004" between the ar-
mature and the magnet core, Adjust by means
of the sontact screw.

2. With the armature resting against
its backstop mit, there should be 010" teo 015"
gap betwern the contacts. Adjust by means of
the an@ture backstop mut.

2+ When an 8 oz. push scale is ap—
plied vertically at a point on the armature
just back of the stop nut, it should reguire
from 1 to 1-1/2 ozs. to just start the armture
moving. The proper tension may be obtained
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by pesitioning the armature spring bracket.
ROTE

It will be necessary to remcve the
printing relay from the frame in
order to make the last adjustment
properly.

(63) 71BEON-FEED-UNIT OPERATING ARK FOSI-
TICN {(Figure 36)

The ribbon-feed=-unit operating arm on the
printing shaft should be positioned so that
when a spring is unhooked and a 12 1lb. spring
scale is heoked in the upper spring eye, it
will require from 4 to 5 lbs. to pull the spring
to its woperated pesition length. To adjust,
loosen the operating-arm clamping screw and
positicn the arm, Hold the printing bail in
its woperated position and tighten the clamp-
in,g BCI'ewW,

(64) RIBPON-FEED CPERATING-LEVER SPRING
TENSION (Figure 36)

It should require from 12 to 22 ozZa. to pull
the ribbon feed operating lever spring to its
unoparated position length, when a 32 om, scale
is hooked in the upper end and pulled vertical-
1y upward.

(65) FEED-PAVL REVERSE-ROD DETENT SPRING
ADJUSTESNT (Figure 37)

When the fesd-pawl reverse-rod detent spring
is in the left-hand notch of the feed-pawl
reverse rod (Figure 40), the distance from the
reverse-arm pin to the top edge of the left
lug on the reverse rod should equal the dis-
tance from the same pin to the right-hand lug
when the reverse rod is moved so that the
spring is in the right-hand notch. To adjust,
position the spring by means of its mounting
sCrews,

{66) FEED=-FAWL REVERSE-RCD DETENT SPRING
TENSION (Figure 40)

With the feed-pawl reverse-rod detent spring
in the right-hand reverse-rod notch, hook a
32 oz. seale to the reverse-rod comnecting-link-—
screw mut and pull horizontally to the right.
It should require from 12 te 1l& ozs. to move
the reverse rod from the right-hand notch to
the left-hand noteh position. To adjust, bend
the detent spring.

(&7) RIBBON-FEED QPERATING LEVER ADJUST-
MENT (Figure 38)

With the printing solenoid in its unoperated
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position (Figure 3) the feed ratchet retaining
pawl and the ribbon-feed pawl should be sepa-
rated by five teeth plus approcimately one<half
tooth overtravel. To adjust, loosen the ribbon-
feed operating lever clamping screw (Figure 40)
ahd rotate the ribbon feed shaft, Tighten the
clamping screw.

(68) FTPBON-FEED REVERSING ARM ADJUSTUENT
(Figure 36}

(a) With the printing solencid in its
cperated position and the feed-pawl reverse—
rod detent spring (Figure 4O) resting in the
left-hand notch of the reverse rod, the hooked
end of the reverse pawl should just touch the
left=hand lug on the reverse-rod arm, To adjust,
hold the ribbon-feed operating am so that its
atud reats against the upper end of the slot
in the ribbon-feed-unit connecting link, and
position the reveraing arm by means of its
clamping screw.

(b) This adjustment sheould alsoc be
checked with the feed pawl reverse rod detent
spring in the right=hand notech of the reverse
rod and the reverse pawl engaged with the rlght-
nand lug on the reverse-rod arm,

HOTE

There may be some clearance between
the hooked end of the reverse pawl
and its corresponding reverse-rod-
arm lug, provided the feed-pawl re-—
verse-rod detent spring rests firmly
in its respective notch when the main
bail is manually operated.

(69) RIGHT RIBBON=-REVERSE ARM ADJUSTLENT

iith the right-hand ribbon-reverse am rest-
ing against its spool head and the feed-pawl
reverse=rod detent spring resting in the left-
hand notch, the right edge of the ribbon-reverse
pawl should line up with the cuter edge of the
right-hand lug on the reverse-rod arm when the
play in the reverse pawl is taken up toward
the left. To adjust, position the right-hand
ribbon=reverse arm by means of its set screw

(Figures 39 and 40).

(70) LEFT RIBEON-IEVERSE ARM ADJUSTMENT
(Figures 39 and 40)

#th the laft~hand reverse arm resting against
its spool head and the feed-pawl reverse=rod
detent spring resting in the right-hand notch,
the laft edge of the ribbon-reverse pawl should
line up with the outer edge of the left-hand
lug on the reverse-rod arm; when the play in
the reverse pawl is taken up toward the right.
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Toe adjust, position the left-hand ribbon-reverse
arm by means of its set serew.

(71) FIBBON-SFOCL SHAFT ADJUSTRENT (Fipure
38)

Both ribbon=spocl shafts should be positioned
g0 that their ends, toward the rear of the
printer, are flush with the rear surface of
their respective ribbon-feed-ratchet hubs. Ad-
just by means of the ribbon-feed-ratchet set
SCIEWS.

(72) 2I3BOL-3POOL-SHAFT COLLAR ADJUSTMENT
(Figure 4O)

With the feed pawl and retaining pawl dis-
engaged from the ratchet, hock an 8 oz. scale
over the ribbon-spool=head post and pull at
right angle to the radius. It should require
from 2 to 4 ofs. to start the shaft turning.
To adjust, position the collar (Flgure 36) by
means of its set screw, Adjust both collars
in the same manner.

(73) RIRBON SPOCL KEAD ADJUSTHENT

The ribbon spool heads should be centrally
located with respect to the LETTERS and FIGRES
position of the platen; gauged by eye, and s0
that its set screw clears the ribbon reverse
arm by at least .01l0 when the spool head is
rotated. To adjust, position the ribbon spool
hgads by means of their set serews. See Figure
36.

(74) AIBBON-REVERSE-SHAFT DETENT COLLAR
ADJUSTETNT

When the ribbon=reverse amm is swung from
one position to the other, the V notches in
the collar should have approximately squal
rotation on elther side of the indent in the
detent spring. See Figure 40, ‘1o adjust,
position the ribbon-reverse-shaft detent collar
by means of its set screw.

(75) RIBBON-REVERSE-SHAFT DETENT SPRING
TENSION (Figure 40)

With the right=hand ribbon-reverszs arm in
the dewnward position, hook a 32 oz. scale
directly above the indent on the detent spring
and pull toward the right-hand side of the
printer. It should require from 16 to 20 ozs.
to just start the detent spring moving.

(76) . RIBBON-FEED STOP SCREW ADJUSTMENT

The feed pawls should move over 1-1/2 to 2-
1/2 teeth of their respective ribbon—feed -ratch-
ets each time the printing=solencid plunger is
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operated. See Figure 38. To adjust; set the
ribbon-feed stop screw (Figure LO).

HOTE

After completing this adjustment,
make certain that the stud of the
ricbon-feed operating arm rests a-
gainst the upper end of the connect—
ing-link slet when the solencid plung-
er is in the cperated pesiticn.

(77) RIBBON-FEED-PAWL AND RETAINING-PAWL
SPRING TENSION (Figure 38)

Te measure the feed-pawl spring tension or
the retaining=-pawl spring tension, place the
push end of an B oz. scale directly above the
pawl support and push horizontally toward the
center of the printer. It should require from
1 to 2-1/2 ozs. to just start the pawl moving.

{(78) PRINTING-BREAK CONTACT SCREW ADJUST-
MENT (Figure 41)

With the printing-solenoid plunger in the
operated position {(down), there should be a
L010" to 020" gap between the contact points
of the printing-break contact. To adjust, set
the printing=break contact screw.

(79) PRINTINC-BREAK CONTACT SPRING TENSION
(Mgure 42)

With the printing solenoid plunger in the
unoperated position (up), hook an 8 oz. scale
over the contact spring directly back of the
fiber end piece and pull vertically downward.
It showld resuire from 3 to 4 ozs. to just break
contact. To adjust, bend the contact spring.

Recheck the Mprinting break contact screwadjust-
ment."

(80) COMNTACT BREAK=-ARM SPRING TENSION
(Figure 42)

With the printing solenold plunger in its
unoperated positlon, hook an & oz. scale over
the end of the contact arm (the end toward the
rear of the printer) in line wlth the rear edge
of its bracket, and pull vertically downward.
It should require from 1=1/2 to 2-1/2 ozs. to
just start the am moving.

(8l) PRINTING=-BAIL SPRING TENSICM

The printing-bail springs should be adjusted
so that all characters are printed distineily
without embossing the tape. Adjust by means
of the spring adjusting serews so that the
tension on the springs is approximtely equal.
See Figure Z3.
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