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SECTION 1

GENERAL DESCRIFPTION

1. GENERAL

A. The Model 28 Printer deseribed herein is
uged to exchabgze typewritton pase messapes bo-
twoen iwo or more distanl points when connec led
by a telegraph channel, The operating spocds
arc 1ln Lhe order of 368 opm (GO wpe), 404 opm
(67 wpm  or 50 Baud}, 460 opm (73 wpmd, and
GOO opie (1l wpm) as  desired. Hets  of Foary
for the various specds are suaplied as optional
components. Sippaling betwoeon stalions is  ac-
complished electrically by use of the five-wnit
Slarl-stop permutalion code

b. The equipment is wired at the faclory tor
cperation on 0.060 ampere =ignal line current
but, by making a convenient wiring chanze in
the BlevtTical Service Unit and read justing the
selector armature spring, il may he adapted for
operalion on 0.020 ampere signal line curreont.

C. MesHsages arc ordinarily  typed on Single—
COpYy paper eipght and one-half inches wide,
However, maltiple copy paper or paper of lesser
varying widths (minimum three inches) may be
used.

d. DESCRIPTION OF COMPONENTS

@. REYBOARD. (3cc [igure 1-2.)- The EKey-
board supports the Motor Unit and the Typing
Unit and incerporates code selecting and sivnal
Eenerating mechanisms, dignal line and power
line clrcuils are a2lso incloded. A tike delay
wechanism which {when used in conjunclion with
A motor conlrol  mechanism in the Electrical
Scrvice Tnit) will slop the Motor on  exlended
idle pericds of the signal line may be supplicd
45 an oplivnal teature. The kevs arc posilioned
in the veaventional three-bank arrangemsnl with
numerals, pundclustion marks, uand special Ty
bols avarlable in upper case positions (ligure
-2}, 3Bpecial keys for linc break, Eoybonrd
Ioek and unlock, repoat operalion, and  local
carriage return and line feed are lovated di-
rectly above i1he lower Lhree rows of standard
keys for facility of operation, A ropeat-on-
gpace mechanism i= incloded when vrequired, The
Kerhoard with the Typing Unit  and Moter Unit
mounled in poEition is placed wupan o eradle
within lhe Czbinct. The Iront of the Kevboard
protrudes beyond the Cabinet and is titted with
a Tubber pad that scals the edges of the aper-
lure for a silencinp effoct. Milive foroe for
activating lhe HKevboard i1z derived f{rom  ihe
Motloar by way of the Typing Umil,

. RECEIYING~ONLY BASE. (%we Fivure 1-3.} -
The Receiving-Only Base is used in place ol (he
Keyboard when receiving facilities anly are ro-
quired. Il supports  Lhe Motor Upit amd Lhe

CHARGE L

Typing Unit and provides lor loeal cavriage ro-
turn and loczl line feed operation of Lhe Typ-
ing Merit., It does pol incorporate code zelecti-
ing and sipnal generating mechanisms, A time
delay mochanism may bs included it requirved.

¢, TYPING DNIT. dSee fipgures 1-4 and 1-5.)

(1) The Typing Unit incerporates  the
neceszary elecirical apd mechanical FHaLupeﬁ
for translatling the code signals inlo  mechan-
ival action in order Lo record the messape  and
perform the usual functions Lncidenl fthoroto,

(2) Code signals are applied fo a3 two-
coll magnel associated with a selecting mechan-
ism which interprels the signals and  controels
the mal ions involved in typing a3 character or
performing a required foncetion. Means are pro-
vided [or orienting the seleclor to the ro-
reived signal. The Mulor is geared (o the wmain
shaft of Lhe Typing TUnit which, 4o turn, ox-
tends motion (o The kevboard mechanism, The
Lyping and various [unclional sections of the
Typing Toil are activated by individual
tlutehes that complelely disengage al Lhe term—
inatlon of each operating cyele and thus redece
the motor loud to Lhe minimum when idling.

{3) For Iriction [fceeding, the paper
Teeds from o five inch diameler roll mounted on
the Typing Unil and pazsses around a1 stationars
platen, However, thoe Typing Unit  may e
ggquipped w%ith o sprockel feed mechanism o ar-
Comnodate Tan=1ilsl Torms, FPapar spindle
latches may be provided as an optional feulure.
Interchanping of Typing Unit sub-as=senbhlics in—
volves the wminimum in  readjusting  procedure
{fipures 1-6, 1-7 and 1-RB), Tvpe pallets are
Arvrangcod in a corpact, lightweighl. type  bhox
whroh may be readily detached for cleaning or
tor replacement by another type box, In opora-
Tiun, Lhe Lype box keeps step with a printing
varriagfe and presents the proper Lype pallets
Tx Lhe printing hamuer Lo receive 1ts  slrokes
as the prinling  carriage advances along  the
Line, Conbincd automatic carriage selurn  and
line feed tunctions eperale tao return the
carviages and  advance  the papor 1o provent
overprinl ingr al the end of a3 line should  ihe
carriage return combination nol be Teccived  in
Liwe, Modor stop conlacts  may be  providen as
an aptional Teature,

(4) In acdrticre 4o the convenliomal
Tunctlions comsmem to printing  lelepraph cquip-
menl, built-in facillties mpermit the addiliom
of zelective staticn onll or recopnifjon  func-
Lionns  wilh ¢leclrical aircuits agsociated
therowith available for remote exlension. In
sucth applications  the Typing Unit mHy o b

f o



stripped of all typiog and paper feeding mech-
anisms and utilized for civeuif  swilehing or
similar applications,

(5) The Lype boax and functiom box  are
Teatures that will vary with the twvpe amd Cunc-
Licwn areangemnenlbs destrodd,

d.  MOTOR UNITS. - The Motor Units arc
vl sneed companienls hal mounl on The
the  kowboard or
characlierislics
supnlies,

self-
rear ol
RBeceiving—Only Base and  have
adapliable 1o standard power

(1) SYNCHROKOUS MOTOR UNTT. (Soe figura

1-49,)

{n)  The Synchronous Motor  Unit o oon-
Laains o o woumd staxlor, Lwe pole,  single phoso,
capaeitor starvt, polor, 4 cowbipatlion bhand-

wheel and  [an b= mounted on one end ol Lhe
o lor shalt, A& mobor-siarting relay and on=-
pastiten, together with o theroal cutout switch,
adte gswari e oo compae toennl on Lhae
ol lhee Maoloe Tnit, The therenl? ootost switch
(i lly resct)  serves Lo protect the motor
Wi ompgs P exeessivee beal oo,

nnders ade:

[y The aolor proper 18 supported by a
cradlo b which it is held by straps at  cach
cid . Resilicol meunts oo The hobs ol the motor
el el s rodees Transmis=iom ool wibration o
Lhe Kevbhoard or Beocaving—oely Bise,

(4 GOVERNED
[=L1r.)

MR TMIT, [Scn Tipure

() The coverood wobor s servios wound
=imilar Lo Dhe synchronogs moTer in its
miorl ine arraneEemend .

AT 1=

Ly & ool i

pos bttt oo Pl mestaags =ha

gy gl o e
oM lensioen. The
oo wdeiow: comn o aar Theowagh Che meslarr s
wid bt ovem Lol bine e T iz, A
ERTEEE 4 TR BT Bl 8 SRR 4 0 1K pae Lol
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st Luee
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R EYRERT TR S W (TR mecbhanisr, A
e ot s peovidedd dm e coever Lo L
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elecirical
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lucated in the lower sSeclion may be used Lo
support o Rectifier (not furnished as  part of
the Model J48 Printer). The top of the Cabinet
forms a dome that is hinged at the rear. The
dome is unlalehed by a push bution amd  is
counterbalanced by a mechanism  that aids io
raising it and then supports it in the open
position, A wopybolder is attached Lo Lhe
[ront of the dome, A window through which the
messare may be Temd while being prinoted s
located in Lhe upper porfion of the dome. This
window s in a4 nearly horirzontal position Lo
avioid rebflection from ceiling lipghls., A bhinged
door in the dome is unlatched by o push button
Loy permil negess to Lhe prioted copy, The copy
ig illuminated by a copy  light lecated under
Lhe dome, Rubbier sealing sirips are applied Lo
the odpes of both  the dowe and the door for
S1lencing purpnsas, A rubber mounled oradle
includes a tilsing arrangemcnt which permits
the assembled Keyhoord, Motor, and Typilng Units
to be tilted forward apd supported when the
dome  is  oepen  {(figore 1-11). This provides
mximum  accessibilily e the mechanism wWhile
servicinge, Termipal boanvds for power aml sip-
nal line connections are located on the inner
e will (Fipure 1-12%. The Electrical
gervice it is located to the rear of the Key-
board.  Its power switch is controllable from a
switch lever at the Fronl of Lhe Cabinet., The
Cabipct may be cquipped with the following

fentures Lo moel The customprs requiremenls,
(a2) 4 signal hell.
(hy A margin ifodicator lump.
el e eleclrical  noiss
which wminimize cLlectronagnet io

Che power and sipnn | 1mees
Cabvinet.,

SUPLIESSOrS
radiation from
exlernl La  Lhe

G A combination  lower  compariment
cover panel oand maintenanee plate.  This pancl,
which normally is5 snapped in place in frond of
the reciilicer shell in the lower portion of the
Cabaneel, may be inslalled hborizontally in the
upper park ool Lhe Oahinel with ils inside
aurfoce facipg vpword., In this position  the
peinge | servies s ol work shell upon which  the
Typing Inil may be ploced tor =servicing.

. ELECTRICAL. SERVICE UNIT. {Zec figure
1-14.) — The Electrical Service Tnit is loeated
in the appar compacrlmenl  al Lhe Cabinel. It
ineorpomtatos recoptacles,  fuses, awitehos
e, o owhoeh are nssoeialed wilh Lhe power  and
Alipal Line oircuits.  The unit may include any
af the ol Dowimer opd domcel lealorses:

1Y Moloar conleol mechanisma,
(1Y Siennl lipe relay mounting assombly.,

(3 0 120 ampere rectifier assembly.
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{43 Currenl limiting resistors for oper- (k) Phase: Bingle phase.
ation of the Model 28 Printer on DC.
{c) Fregquency: 60 cycles £ 0.75 per

{3} Line test key assembly. cent.
3. ELECTRICAL CHARACTERISTICS. {d) Inpul current:
. a. The SIGKALING FREQUENCY of the output Startim 9 amps.
telegraph signal is expressed ip maximom  dot
cyeles (one cyele Ls one current Impulse fol- Running 1.85 amps.
lowed by one no-current impulse) per second:
{2) Power Factor 0. 30
Spcod Freocucncy
60 words per minute - 22,8 cycles (). MNatiage LB
67 words per minute - 25 cycles ey : =
75 words per minube - 28,5 cyoles (g} sHeat Dissipation L
. 100 words per minute - 37.1 cycles
]..: 1 : 1 s Pe - e B e
EE::;LE"L spesd in Baud is  lwice lhe [re {2} GOVERNED MOTOR UNIT. - This data tor

Governed Motor Unit used without current limit-
b, The scleclor magnet responds to marking ing resislers in Eleclrical Service Unit.
and spacing start-stop signals and may be con=
nected for either 0.020 ampere or 0.060 amperc
line currenl. (a) Input voltage: 115 volts ¥ 10 per
cent a-c.
Kote
(b} Phase: 8Single phase.
The rectifier, when incorporated in Lhe

Electrical Service Unmit, has suflicicnt f¢)  Frequency: 30 to 60 cyeles,
putput §0.120 ampere, 115 VD) to Supply
the selector magnet and the relay bias {d) Input current!:
winding circuits. However, lhis rectifier
does not have sufficient output te also 3tarting 1.7 amps,
gupply the sipgnal line current.
Running 1 amp.
¢. POWER SUPPLY REQUIREMENTS,
(e} Power Factor 0. 8%
{1) SYNCHRONOUS MOTOR UNIT.
(f) Wattage 95 watts
(a) Input voltage: 115 volls T 10 per
cent a-c. {g) Heat Dissipation To watts

CHANGE 1 1-3
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GECTT{MN 2

THECKHY OF OPERATION

1. GENERAL.

a. This section covers the operaling prin-
ciples and rirenit descriplions of the Model 28
Printor. This equipment serves as a  sending
and  receiving (o vrecclving  only)  page-type
printing telepgraph sSel when  comnected to Lhe
terminal facilities of a wire or radio teole-
graph circull, and will opovate on Sipnal lipe
current. ot cither 20 or 6 milliamperos withoot
a line relay. The signals  roeceived by the
Model 28 Printerr are of 1he start-scop  (ype.
The egquipmenl is wired al the faelory 1o trans-
mil neutral sipnols bul ig readily adaptable Lo
lransmil polar signals by wiring chanpes. The
equipmenl s designed tn operate at speeds of
368, 460, or 600 operations per minute (opm).
Conversion Trom one speed to another is made by
changing pears,  Synchronous Molors require o
pover supply of 115 volts (plus or minus 10 per
cent) 60 cycle, single phase allernaling  ours

rent.  Ta avoeid loss  in receivieg mnargin with
this tvpe of molor, the f[reguoency regulalion
must be wilhin plus or minus .75 per  ccont.

Goverpod motors regquire a like power supply vx-
copt Lhat the freguency may  be from M Lo 60
Lcycles.

b. The cleclricanl and mechasical  srelalion-
Ships of Lhe units which make wop the Model 228
Priontor, when equipped with o motor  cosnbeol
mechanism as an arocessory, are showa in o funo-
tional block diacceam (Fipure 2-15.

2.  SLUGNALING (C{NIE.

The signaling oode 15 a Five unit start-stop
code ol cerrent and no—current intervals,  Ine
ltervals during which Lhe selecior nagnet is cn-
ergized ure known  as marking  ampulses,  and
Thewdie during which Lhe mapgnet is not cperpiaed
are kuown' as spncing intoervals, Each proup of
Fivea selecting intervals s preceded by p siart
interval {oo-currenl) and is followed by a stop
impulse {current) bolh of which are wused Lo
maintain Synehronism belwesn the {transmitting

and  receiving  apparatus. Fipure 2-3  shows,
praphically, the code used.
3. KEYBOARD,

a. GENERAL., - The Eovboard embodies a  sheel

melal slructure on which an  folermeddinte shatd
assembly , a code bar mechanism with  keyloevers,
and 3 sipoal pemogabor mochanism o are wmoented,
IL alsn contains a marpin  indicator switch
mechanism, and provides meonting facilities [or
a Typing Unit and a Motor Unit, At the time a
Keyboard is installed in its Cabinel, o plug on
the end of a plastic covered cabhle that extends
fram the left end of the Electrical Service

4=

Unit {figure 1-137, is plugged inlo o conneclor
wounted on the top lefi rear corner of the Eey-
board {(tigures 1-% and 1-11). See fipure 2-3

Tor schewatic wiring, In operation, the motor
drives Lhe intermediate shaft asscembly which
furnishes wotive [orce Lo Lhe Lyping upil  wain
shaft (ligures 1-5 and 1-T7). This, in turn,

drives the signal poperator helical driven gear
which is connected to the keyboard clutch drum
by a slveve. Thusx, Lhe keyboard clutch drum is
caused to rotate continually while bLhe motor is
rumming. The transmiiling cam-clutch asscmbly
of the sipnal generalor mechanism remaing sta-
Lionary excent when wetion is extended 1o it
from the keyboard clutch drum, Engagcement  of
Lhe cluteh is brougght about by the operation of
any key in Lhe lower Lhree Tows, or the sSpace
bar,and a transmitting cycle is then lnitiated,

b. INTERMEDIATE SHAFT ASSEMEBLY. - The inter-
madiale shatt  nssembly, located in the rear
central portionm of Lhe Keyboard (figure 1-2),
suppurils (wo helical gears  {(one with an over-
logd clutch) amd an eceenlrie . cam, When the
Wulur Unit und the Typing Unit are in place on
the Eevboard, the iolermediate shalt  helical
driving gealr on the motor enpapes wilh apd
drives 'he intermediate helical driven gear and
its attached intermediante shafl assembly, This
shaft assombly includes the overlosd ¢lutoh and
helical gear assewpbly which transfers  Lhe
motive forece 1o the Lyping ueil main shafl, and
when required, the eccentric bushing which

drives Lhe cecentric follower pawl on the time
delay mechanism accessory.  The pear  ralio be-—
tween [he dintermediate shaft helical driving

pear on Lhe molor, and the helical driven pgear
un the intermediate shali, delermines the max-—
imum spaed {operalions per minute) at which the
equipment will operale. These gears are  repd-
ily replacveable wilh gpears which will furnish
olher operating  specds. The overload cluleh
Tever discngapges ils modeh in fthe main  shaft
helical driving pear if the Typing Unit or  the
EKeyboard become jammed. This removes all drive
ing torque [rom Lhese unils to prevent  damage
Ler Lhe equipment. The clackilng sound made by
the overload cluleh  lever a3 il strikes its
noleh wilh each revolution of the Iontermediale
shatt serves as an audible alarm, To re-enpage
the averload clulch, Lhe power must he  removed
[rom  Ahe Motor Unit and the moior owsli be
Turned over by band unlil  lhe overlomd oiulch
Tlever falls inlo ils medeh, If Lhe troohle ip
Lhe equipmrent is not oleared Dbefore the Motor
Tnit is re—cncrpized, Lhe oluloch will  immedi-
ately disengape again.

. QCODE BAH MECHANTSM. = The coie bar mech-
strism is located in the front underside portion
ol the Eevbowed, Each kevlever 1in the ILower
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three rows and the Space bar is connected o a
code lever and cach kevlever in Lhe upper row
is connected to a function lever. The code and
function levers plvot about points pear thelr
midportions {figure 2-4}, Located above the
rear half of the code levers and runnipng par-=
allel with the front of the Keyboard are, from
rear to fromt, the clulch Lrip bar, the upstop
bar, the numhers 1, 2, 3, 4, and 5 code Dbars,
and the lock bar. The rear partion of each
code or function lever normally is held down-
ward by a spriong so that the front end, with
its attached keylever, is held upward., A lock-
ing wedpe is mounted on the projection of the
lewer front portion of all code levers, the

local line [eed function lever, and the local
varriage return function lever (figures 2-4
and 2=5)., If ome of these levers is operated,

its locking wedpge moves downward between the
1ack balls in the lock bhall channel, and crowds
them together, This prevents any other lever
with a locking wedge from being operated at the
Same Lime. Wilh bhe keyboard shatt in its stop
position, the clutch trip bar and the [ive code
bars are held loward the left ({(froot viewd,
against the tension of their springs, by the
latched=up cnde bar bail. When any keviever in
the three lower rows or the space bar is  de-
pressed, the rear epd of the associated oode
lever epgages and 1ifts the [ronl edge of the
code lever bail {(figure 2-6). An extension on
the code lever bail disengages the code lever
bail latch lever and permits it to drop. As
the front edge of the code lever bail rises,
the hack edge rotates around the rear end of
the operated code lever and locks it in posi-
tion. A= the code lever bail Ilatch lever

drops, it depresses the oode har bail  lateh
lever and releases the code bar bail (figure
2=7). Upon belng freed, the code bar ball, the

clutch trip barr, and the five code hars are
pulled toward the right by Lheir springs, until
the code bar bail strikes its bumper. As the
five code bars shift, code projections on  un-
gelected code bars engage the operated code
lever {figure Z-8). Code hars which are per-
mitted to move 1o the extreme right become
selected and carrty with them their respective
transfer lever=, By means of the clutch trip
hail and the clutch stop lever, the clutch irip
bar releases the keyboard cam=clutch which ro-
tatea on the shaft. During the time in which
the cam=-clutch makes a revolution, an eccentric
cam and its follower cause the code bar bail,
the five code bars, and the clutch trip bar Lo
he returned to their original positions (fig-
pres 2=9 and 2-147, A5 Lhe code bar bail moves
to the left, it carries with it the non-repeat
lever {figure 2-11}. This in turn rotates the
non=repeal bell crank aboul its pivet point
until it lifts the code lever bail latoch lever
out of enrarement with the oode lever bhail ex-
tepsion. While a spring then returns  Lhe code
lever bail to its normal position, the code
lever bail extension drops on the non=reneal
lever Lo disenpape it From Lhe ¢ode bar bail.
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The wpring then resels Lhe non-repest mechanism
As the code lever bail returns 1o lts normal
position, it releases the operated code lever
and itz keylever. A= the cam-clutch nears the
end of its revolution, the clutch shoe lever
glrikes the stop lever, and Lhe inerlia of 1lhe
cam disk assembly causes it to continue to turn
unflil i1ls luz makes conlacl wilh the Tug un Lhe
clutch shoe lever., At thi= point the latch
lever drops loto the indent ip Lhe cam disk and
the clutch is held disengaged until the stop
lever is again operated (fipuro 2-12). For de-

tailed information on Lthe operation of Lhe
¢lTulech shoes, see parapraph  3,.bB,{3) of 1his
section.

d. SIGNAL GENERATOR MECHANISM. = The signal
generator mechanism is loeated on the top front
part of the keyboard base. As was shown in
paragraph 3.c., each of the five code bars op=
erates its own transler lever (fipure 2-13).
In additien o these five +transfer levers,
there are two others which are not associated
with code bars and which are used to originate
the sturlt and stop pulses, The =top pulse
transfer lever (zeventh from the rear and
located next to the Tifth pulse fransler lever)
iz porpancntly positioned so that its upper
end, and its asspeiated selector  lever are
toward the left or selected position, The
start pulse transter Iever (third from Tear and
locatod between the =Second and third pulse
tranater levers) is permanently positioned so
that its upper end, and itz azsociated selector
lever are Lo the right or unselected position.
When a code bar is unselected, the upper end of
itse transfer lever and its associated sclector

lever are posltioned toward rthe right (lfipure
2=13). When a code bar is selecled, bthe upper
end of its transfer lever and 1ts associated

salector lever are posilioned foward bhe left
(figure 2-14). After the code bars have posi-
tiomed their Lrangler levers and geleclor leve
ers, the locking bail which 1s operated by a
cam on Lhe kevboard cam=cluteh assembly drops
dewnward betwecen the lock projectlions on the
upper ends of the transfer levers (Hgure 2-15),
When the selocted <oode bars are reset by the
code bar bail, the upper end of their transfer
levers are held toward the lefc by the locking
bail. The slotted bearings at their pivet
painis permit the transfer levers to shift Lo
the Ieft without disturbing the seloctlon sct
up on the seleclor levers, Each of the seven
selector levers is associnted with a cam on the
cam=c lulch assembly, These cams push the levers
upward briefly in the order: start, 1, 2, 3,
4, 2, and stop. A& rocker ball iz located above
the seleclor levers and iS5 actualed by Lher, A
rocker bail detent holds the bail in either of
the two posiftions it can assume. When a sco-
lector lever which is in lhe unselected position
{toward the right) is pushed upward by its
cam, il rotales the rocker bail clockwlse {[ig-
ure 2-13%. When a selector lever which is  in
the selacled pogition (toward the Jeflft) s
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pushed upward by ils cam, it rolates the rocker
bail counlerclockwise (figure 2-153, An ox—
tension on the rocker bail is moved downward o
upward respectively with oclockwise or counter-
clockwise rotalion of the bail., On the rear
side of Lhe signal generator mechanism are lo-
cated the upper nr spacing  intermediate lever,
the luwer or marking intermediale lever, the
oscillating lever, the (lutier lever, Lhe do—
tenl toggle, and lhe detent lever, In the stop
position, lhe rocker extension holds Lhe mark-
ing intermediate lever dowoward and out of en-
pagement with the flutter lever (fipuwre 2-18).
As the flutter cam on the keybourd cam—clutch
nssenbly rotates, it moves Lhe flutter lever
and the spacing intermediate lever Loward  the
left as viewed from ithe rear {figure 2-=17).
The spacing  intermediaste lever bears on the
upper parl of Fhe oscillaling lever and rotates
it counterclockwise so  that the detenl  toggle
iz shilted toward the left where il is held by
Lhe detent fever., The delent toggle moves the
toggle extension in  Lhe contact assembly  (on
Lhe Lop side of the =2ipnal penerator mechan-
ism), Lloward the Ieflt and causes the contact

togple Lo pivot oo the spacing contact and
break the marking contact {(figure 2-18), This
breaks the line ciregit  which passes through

the contacl fogele and Lhe marking conlact and
uriginates a slart or sSpacing  interval of Lhe
Sipnaling code.  When Lhe rocker exlension is

in its upward position, it holds the spacing
intermediate lever upward oul of engagement
with the Ilutler Iever and the marking inler—

mediale lover toward the lefd, The marking
intermediale lever beoars on the lower parl  of
Lhe oscillating lever and rotates it clockwise
an that Lhe detent lopple is shifted Lo Lhe
right where apuin il is held by the detent
lever. The detent topgle moves the logple  ex-
tension in the oeonlact  asseobly  foward  the
right and causes the contacl toggle to close
with Lhe marking contact and pivel on it (fig-
ure 2-20}, This closcs Lhe line circuit and
originates a marking impulse of the signaling
code, The eleclrical noise suppressor is  in
Lhe line cirewit to ald in  the suppression of
nndesirable radiation when the circuil i5
biroken,

#. LOCAL CARRIAGE RETURN MECRANISM. - Opera-

tion of Lhe 1local carriage return keylever
causes 1ts funclion lever to raise the forward
end of ibe local carrlage return bail  (figure

2-21). The bail rotates aboul ils pivaot point
until the upper cnd engages the carriape return
lever on the Typing Unit. Thus, the carriage
return mechanism ot the local Typilhg Unit is
made to operate wilhout disturbing the other
Typing Units on the same line circull, The
carriage roturn mecharism is fully described in
paragraph 5.i. (4) of tLhis section,

f. LOCAL LINE FEED. - Dperation of the local
line feed keylever causes its function lever to

=g
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raise the forward end of the loecal ling feoed
bail (l[igure 2-22%. The bail rotates about its
pivat point and Lhe upper end pushes the trip
link wunlil the 1link engages the line feed
cluteh trip lever on the Typing Unit, Thus,
the line feed mechanism on the local Typing
Unit iz made 1o operate without disturbing the
oLher Typing Units on Lhe same line circwpit.
The line leed mechanism Ls  fully desceribed  in
paragraph D.1. (3) of this scction.

k. BHEAK MECHANIBM. - Operation of the break
keylever causes ils function lever to raise the

breask  rod and shift  the break ball- (figure
2-23). As the break bail moves upward, its
Lower end enpgages the lower end of the oseil-

lating lever Lo rotate the lever counterclock-
wise as viewed from the rear (fipure 2-24).
The oscillating tever shifts the detent toggle
toward lhe lett where it is held by the detent
lever. The delenl Loggle moves the Loggle ex-
tension in the contact assembly foward the lelt
and causes the contact Loggle to pivet on  the
spacing contacl amd break the marking contact
(Tigure 2=18). This breaks the line cireuit
uptil 1he break kevlever is released, When the
kevlover ls released, o spring on the break
bail moves it downward., The upper end of the
bail cogages Lhe upper end of the oscillating
lever to rolale it clockwise and c¢lose the
marking contacts in the contact assenbly,

i. REPEAT MECHANISM. = Operation of the re-
peat keylever simpltancously with one of  the
kcylevers in the threc lower rows or the space
bar disables Lthe non-repeat mechanism  and
Ccauses the character or function selected Lo be
repealed as long as Lhe repeat keylever is held

operaled. The operated repeat keylever causes
ils function lever to raise the right end of
the non-repeai lever (figures 2-<11 and 2-253,

and rotate it about its pivet point. In this
position, the non-repeat keylever cannot be en-
gaged and operated by {he code bar bail,
Therefore, the non-repeat beoll crank will nst
reset the operated code lever bail latch lover
which 1hen maintains both Lhe code lever bail
and the code bar bail latch lever in their
operated positions until the repeat keylever s
released.

1. KEYBOARD LOCE MECHANISM. - Operation of
the keyboard lock keylever causes its functlon
lever to ralse the keyheoard lock bar pawl (fig-
ure 2-26), As described in paragraph 5.1. (8)
of this secction, the reception of two eonsecu-
tive blank code signals by Lhe Typing Unit re-

sulls in its driving ils keyboard lock lever
downward, The lock lever makes contact with
Lhee lock plunger oo the Keyboard and also

pushes 1L downward, Az the plunger moves, it
exerts pressure on the yield spring which eon-
nacts It with the keyboard lock bail. The bail
rotales about its pivot point to engage the
keyboard 1ock function lever and causes the
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lever to raise +the lock bar pawl. Thus, the
pawl may be raised either by local operation of
the keyboard lock keylever, or by operation of
the blank or break keylevers, on any Keyboard
in the line circuit. In ils wupper position,
the pawl releases the keyboard lock bar and a
Spring pulls the bar toward the right (figure
2-28). In this position, projections on the
lower side af the bar block the upward move-
ment of any code lever and the repeat function
lever.

J. KEYBOARD UNLOCK MECHANISM, - Operatien of
the keyboard unleck keylever canmes ita Tune~
tion lever to rise against a camming surface on
the keyboard lock bar and drive the bar toward
the left until the lock bar pawl drops  into 3
noteh in the lock bar (figures 2-27 and 2-2B),
In this position, the projections on Lhe 1ook
bar lie belween the code levers and offer oo
interference with their operation,

K. MARGIN INDICATOR MECHANISM. - The wmargin
indicator cam disk on the <typing unit spring
drum rotates with the drum as printing or spac-
ing occurs, @See paragraph 5.p. (10 of this
section. As the end of each linc is approached,
the cam surface of the disk makes contact with
Lthe margin indicator contact lever and rotates
it clockwise about its pivet point ([izure
=257, ¥hen  the contact  lever  leaves  the
switch plunger, the margin indicator switch op-
erales and closes the circuit to & margin in-
dicator light in the Cabinet (figures 2-3 and
2-79)., A carriage return cvele returns the cam
disk to its slarting position and the margin
indicator swilch opens,

1. TIME DELAY MECHANISM - As shown in  para-
graph T.c. of this section if an electrical
mitor control mechanism is furnished with the
Electrical Bervice Tnit, 11 must receive an

electrical pulse to stop the motor, Such a
pulse may be supplied by a time delay mechan-
1sm on the Keyboard., This mechanism contains

two ralchet wheels — one with 27 teeth, and one
with 28 teeth. A reciprocating eccentric fol-
lower pawl, powered by the intermediate shaft,
drives the ratchet wheels one tooth at o tiee
(figure 2-30), Therefore, the ratchel wheel
with 27 teeth turns a little faster than the
one with 28 teeth, The latch pawl rides the
inside flanges of the ratchel wheels. Tho con-
ftact pawl is held away from the flanges by the
rontact pawl latching lever which is controlled
by the latch pawl. Each ratchet wheel has an
identation in ils inside flange. After a max-
lmum of 766 revolutions of the intermediate
thafi, these indentatlens are adjacent [or
nearly one revolution. When the adjacent in-
dentations pass over the latch pawl, it drops
into thew briefly and disengapes the contact
pawl latehing lever from Lhe contact pawl,

CRIGINAL

2168

This allews the contact pawl to ride the
flanges of the ratchot wheels until either one
of two things occur (figure 2-31}. if a lipe
sipnal is recelived belfore 756 revolutions of
the intermedlate sShatt have taken place, the
main bail drive bracket extension on the Typing
Pnit engages ihe upper cnd of the contact pawl
and ¢auses it to agaln be latched by the con-
tact pawl latching lever. If a line signal is
net received beforc 738 revolutions of the
intermediate shaft ocour, the identsations din
the flanges of the ratchet wheels again  become
ad jacent 50 as  to permit the contact pawl Lo
drop into then brieflly and pulsce the metor stop
switch (fipure 2-32). This pulse is applied to
the electrical motor conlrol mechaniswm in the
Electrical Service Unit to shut down the motor.
The time lapsc between iLhe reception of the
last line signal and the stopplnpy of the motor
varies from B6 to 172 seconds for 60 words per
minute operation, and from 53 1o 1068 seconds
for 100 words per minute operation. If it s
not desirable to have the molor shut down auto-
mitically, the time delay mechanism may be dig=
abled, To accomplish this, loosen the nut  on
the pilot screw, rTaise it to the Lop ot its
slot, apd tighten the nut. When the pilotl
screw is in this position, the eccentric fol-
lower pawl is held ocut of engagoment wiith tLhe
ratchet wheels,

m. REPEAT-ON-SPACE MECHANIBM. - When & Key-
board 1s equipped with a repeat—-on-space mech-
anism (dashed outline, lipures 2-7 and 2-9), it
will automatically transmit the apaco function
ag long as the space bar is held operated.
When Lhe space bar is depressed, the rear por-
tion of the space code lever cngages and 1ifis
the lower end of the sSpace repeal Jever. A=
the space repeat lever turns clockwisc (viewed
from front of Keyboard) its frontward projec-
tion engages the lower projection on the code
bar bail latch lever. Thu=, the code bar bail
lateh lever is made io drop downpward (figure
2-7) 1n which position it 1s held untit  the
Space bar is relcased.

4. RECEIVING-ONLY BASE. (S5ee figure 1-3.)

The Receiving—Only Base i85 a shect metal
structure which supports an intermediate shaft
agsembily {paragraph 3.b.) apd provides mounting
facilities for a Typing Unit and a Molor Unit.
On the fronl of the base two off-line function
keylevers, local carringe return and local line
feed (parapgraphs 3,e. and 3.f.), are mountied.
Al Lhe Ltime a Receiving—nly Base iz installed
in its Cabinet, a plug om the end of a plastic
covered cable Lhat extends from the left end of
the Electrical Service Umit (figure 1-13) is
plugged into a conneclor mounted on the top
lefi rear corner of the Receiving=Omly Base.




+. TYPING UNIT.

., GENEHAL.
(1} The receiving circuit of the Typing
Unil (figure 243} consists of two 132 ohm
selaclor  meypnst coils wired to a conneclor

which is wonnted on the Lypipog unitl righlt frane
(Tigure 1=4), Af the time the Typing Unit  is
instnllexl in i1s Cabimed, n nlupg on Lhe end of
a plastie vovered cabile Thal  exteoends [rom  the
ripght epd of e Electrical Service Unil  {fip-
ure L=Li) is plogped  indo This  conpoector, A
seleclior mgnel torminal board tn the Eleclric-
al Svrvice Unil provides Tor Lhe comaeelion of
Ll s les Lo mirpnet opils i serics (o 0003
apere Line current opeerabion, 0 in omarallel
Corm 0L GE ampere Line current onerabion.,

(2} The Typing lUoit also has oa o =sel ol
leectrieal canlavl=s which are wirved to the con-
nector o its vright Frame.  These combacls  are
wseal o pulse a0 sigaal bell when it is in-
slalled in Lhe Cabigel. and are operited by a
mechanizn described o puraceaph 5.0, (7).

. MAIN SHAFT. (Sco Tiguore 2-34.)

(1Y The muain shalt is lowsted in the
Liwer vear portion of the Typing Unil and  ex-
lends- The alf dength of the anil. Il is sup-
ported by bBall Lype Dearings moanled in esch
side Froame,

(2¥ ‘At the vime the  Typimr Dwnlt 18
pounted o oa Keybowrd,  the  kevboard helical
driving gzear on ils wain shaoft meshes with  the
signal peperator belical driven pensr.  The min
shalt bBelical driven gopr meshes with the main
shatt helieal draving peal on Lhe molor deivin
wotermesliatse sShall on the Kevboard, Thus ,
mal pve foree 15 exbendod Trom Lhe motdan to the
main shaft which in keybionrd
aeclanesa.

turn drives  the

CF)Y The miin shaft includes six clulches
cach of which, when Lripped, drives ils  as-
sons1nled mechaonism, Those clubches  have  twno
shoes which beoar against the inside surfisce  of
a rum which, in Lo, is  keyod to 1he main
chaotd, They operate as Lol lows:

(a} Firure 230 shows o cluteh dis=
Disepgapenent  is acconplishbcd by
bringing Logelher lug A on Lhe cTateh eam disk,
and The Tower cmd of clotch shoo Lover B, The
poer el ol lewer B opavedlse abawal ils aae O oand
allows 1ts other car D te meve toward theright.
The wpper spring Lhen pal s Lhes Lwdy shoes Lo-
pelher amd awny from the drum.

ETrap e,

() Fipure 2-16
cluteh cogaped, This  is
lesk=ime: TuEe &4 and Lhe

vhings  tlhio BT
avcamplished by res
Lovwer  ond ot lever B,

The upper end of laver B pivobls aboul ils ear

|
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twhich bears apainst Lbhe upper end of the sec=
ondary shoc) and moves its war D, amd Lhe upper
end of fhe primary shoe, toward the left until
Lhe shoe makes conlacl with o Lhe dram at. point
E. As the druw turps counterclockwize, 1L
drives Lthe primary shoe downward so  that it
agaln mekes conlocl with Lhe drum, Lhis Lime ail.
point P, There, the combined forces acting on
Lhe primary shoe caose il Lo push apgsipst Lhe
gecondary shoe at point &, The lower end of
the secondary shoe then bears apainst the drum
at point H. The revolving drum  acts to drive
this shoo upward sa that it agaln makes contact
wilh Lhe deram al poind I, Since the forces ip-
volved are multiplied at each of the preceding
steps, the final force developed at point I Ls
very preal, This foree is applied Lo the lug J
ol the ¢lutch cam disk to cause it to turn  An
Slep wilh Lhe  dewaw, The oam disk on epch
cluteh is ecomnecled with the particular mechan-
1sm involved,

() Two of the clutches (namely the
Line fecd and the spacinge clutches) have thras
sels o lups equally  spaced  about their per-
iphery for controlling the cngagement and dis-
engapement ol Lhe oluteh shoes with the drum.
Thus, Llbhese clulches will furo only  one-=Lhicd
of a revolution when tripped, except when a
single-—-double line feed lever (paragraph 5.1.
(3} (a) of this scction) is set for double line
feed in which case the line feed clutch will
burn two-thirds of o revoloutdon. The fupclion
clulch has two sets of lugs diametrically op-
posite of cach other and will turn only  ome-
Biell of & revoluLtion when lripoed. The remain-
ing ¢lutches have epe set of lugs and will turn
a complete revolulion when Lripped.

C. SELECTING MECHANISM.

(1} The selecting mechanism consists of
the seloctor  mapnet coils and armature, a
seletlor can-clulch, and [the assoriated levers,
arms, bails, and slides necessary 1o convert
Ehe ¢lectirical intervals of the start-stop code
tor Lhe mechanical arranpements which govern the
characters to be printed and the functions fo
be porformed.,

{2} The selector cam—clutch comprlses,
from right to left (figure 2-34), the clutch,
the slop arm bakl ¢am, Lhe {ifth, Lhe foarih,
and Lhe third selector lever cams, the cams for
the spacing and the marking lock levers, tLhe
gecond and the first scelector lever cams, the
push Taver resel bail cam, and  Lhe vode bar
cluteh trip cam,

(31 Turing Lhe time in which a olosed
line circuit (marklng) condition exists, the
seleclor maprel coils are enerpized and  hold
the sclector armature against the sclector map-
nel pole pieces. In Lthis siop position, Lhe
selaclor  arwature blocks the start lever
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{fiﬁurc 2-37). At the start of a signal for
any character or function, the start (=pacing)
interval releases the selector armature which,
under the tension of its spring, moves away
from the mapnet cores and Lhus unlatches  the
start lever. The slarl lever turns olockwise
under the tension of its spring to move the
stop arm bail into the ident of its cam. AS
the stop arm bail rotates aboul its pivot
point, the attached stop arm 18 wmoved out wof
engagement wilh Lhe <lutch shoe lever. The
gelector cam-clutch engapes and bepins to ro-
tate. The stop arm bail immediately rides  to
the high point of its cam where it remains to
hold the 2tart lever away frowm the seleclor
armature during the signaling Lime., When the
atop impulse al Lhe end of the signal 1 re-
ceived, the sclector armalure 1s pulled up Lo
block the slarl lever. Thus, the stop arm bail
is prevented from dropping onto the low parl of
itg cam (stop position of e¢am=clutch), and 1ihe
attached stop arm is  held so as to slop  the
luteh shoe  lewver, The selector cam=clutch
disk upon which Lthe latch lever rides has an
indent at its stop position. When the clutch
shoe lever strikes Lhe stop arm, the imertia of
the cam disk asserbly causes it Lo continue to
turn untll tts lug makes contact with the lug
on the clutch shoe lever. At this point, the
latch lever drops into the indent in the cam
disk, and the rluteh is held disengaged until
the nexi start interval is received.

{4) The series of fTive sclecting lewvers
and a marking lock lever ride their respective
cams on Lhe selector cam=clutch, As the mark-
ing and spacing signal intervals are applied to
the selector sagnet, the selector cameclutch
rotates and actluates the seleclor levers. When

a spacing  toterval is  recelved, the marking
lock lever is blocked by Lhe emnd of The arma-
ture and the spacing loeck lever swings  toward

the rear above the armalure and locks il in the

gpacing poslition until the next slgnnl transi-
tion 1 due. Exlensions on the marking lock
lever prevent the selector levers from  follow-
ing their cams {(figure 2-38). When o marking
{mpulse of the signal is received, Lhe spacing

lock lever iz blocked by the end of the arma-
ture and the marking lock lever swings to  the
rear below the armature to lock it in the mark-
ing position until the next signal transilion
is due, During this marking ceondition, the
golector lavers are not blocked by the marking
lock lever extensinns bul are pergitted Lo move
against their respoctive cams, The scelecting
lever that is opposile the indent in it&s cam,
while the armature maiptains a markipng  condi=
tion, swings io ithe rear or selecled position
momenlarily, Each selecling lever has  an as-
gociated push lever which drops inlo a notch on
the top of the seclecting lever when it falls
inta its cam  1ndent. 4s the sclector Ccak-
cluteh turns, each selecting  lever logelher

with its latched push lever is moved toward The
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tront and held thers until all five code inter-
vals have been received, Al that time, all
selected push levers have been positioned 1o
Lhe [ront and all unselected push levers have
heen positioned to the rear in which positions
they are held until Lhe next start interval is
received. When the subsequent start  interval
again causes the seleclor cam-clutch to rotate,
Lhe push lever reset bail, in following iis
cam, unlatches the selected push levers. The
push  levers then rTeturn to Lhe unselecied
{rear) positlon under their spring tension.

d., ORIENTATION.

{1} In order to establish the operzling
margins for the Typing Units, il 1s necessary
that the sampling of the sHignal by the select-
ing mechanism occur at the moest favorable por-—
tion of the signal intervals. his 18 referred
To % oriental ion.

{21 When the range finder knob (figure
2-37) is pushed inward and rotaied,ils attached
range finder pear moves the ranpge finder seclor
{(which supports the slop arm bail, stop arm and
latch lever) either clockwise or counterclock-
wise about the seleclor cam—cluntch, This
vhanpes the angular position 2t which the
gelector camn—clutch stops wilh  respect to Lhe
selecting levers. When an optimum  setling  is
abtained, the range Zfinder kool 1s Teleased.
Its inoer teeth engage the teeth of the index-
ing lock stad to lock  the vange linder mechan—
igm in position., The setting may be reaxd o0
the ranpe scale opposile Lhe Tfixed index mark.

a. PRINTING MECHANISM.
{1} CODE BAR MECHANISM.

{a) GENERAL. - The character which
is o be printed is determincd basically by the

combinalion set up vn the Six  code bars  which
are operated by the code bar positloning  meth-
anism. In order io position the code bars,

their associated shitt bars mast first be in-
dividually positioned toward the ifront or rear
of the Typing Unit by trunsfer levers which re-
spond te  action of the sclecting mechanism.
While held in Lhese positions, the code  bar
shift bars are acted upon by code har shiflt
levers to which motion is  extended [row  the
code bar clutch when activated by the code  har
cluteh Lrip cam. Delailed functioning of the
coordinated merhanism follows:

{b) CODE BAR POSITIONING. - Fach
push lever (paragraph S.c. {1) of Lhis section)
has an associated dintermediate arm, transfer
lever, and «ode bar shift bar  (fipgure 2-33).
I addition, there is a “commun® {ransloer lever
with its code bar shitt bar. When a push level
ig dfowurd the riche (space posilion} 1Ts as-
socialed intermediale arm and transfer lever




21608

are polled toward each other by a spring. This
cauzes the transfer lever Lo turn counterclock=
wise about ils pivot point {(right end view) and
position 1ts code bar shift  bar toward the
front of the Typing TUnil (space position). When
a push lever is to the lefl (mark positlon), it
moves the intermediate arm  toward the left.
This causes the transfer lever to turn olock-
wisze about 1ts pivot point and position its
code bar shift bar toward the rear of the Typ-
ing Unit {mark position). The common transfer
lever (front view — third from the left) has an
extension which passes behind  Lhe number 1 and
nuwber 2 transfer  levers  (figures 2-40 and
2-41), When either or both of these iransfer
levers are moved to  the rear (mark position),
they move the common transfer lever Lo Lhe
rear. This, i furn, moves the common code bar
shift bar loward the rear of the Typing Unit
{mark position). As the selector cam—cluteh
completes its revolution, the trip shaft oper-
atinpg lever (fastened to the code bar clutch
trip shaft) rides to the peak of the code bar
cluteh trip cam (fipure 2~-34). This causes Lhe
shafl to turn slightly and its attached code
bar cluteh trip lever releases the code bar
¢lutch. Rotationm of the cluteh actuates the
code bar shift levers through the intervening
shift lever drive shafi, drive arm, and shift.
lever link (figure 2-403). Code bar shift bars
which have been moved toward the rear position
by theilr transfer levers are engaged by the
rear code har shift lever and are shifted to
the left, Code bar shift bars which have been
moved toward the front position are enpaged by
the front code bar shift lever and are shifted
toward the right (fipure 2-41)}. Thus, the six
code bar shift bars shift Lheir respective code
bars toward the right or left where they are
retained by a detenting mechanism, The code
bar ¢lutch one-stop cam disk, upon which the
latch lever rides has an ledent atf its stop
position, When the clutch shoe lever strikes
the code bar clutch trip lever, the inertis of
the cam disk ussembly causes it to rcontinue to
turn until its lug makes conlacd with the lug
on the clutch shoe lever. At this point the
latch lever drops into the indent in the cam
disk and +the clutch is held disengaged until
the trip lever is again operated,

(c) ARRANGEMENT COF CODE BARS. -
Thres additiomal c¢ode bars bring Lthe +total
number of code bars to nine. They are arranged
from top to bottom as follows:  Suppression,
number 4, number 1, number 5, number 2, number
3, common, automatie ¢arriage return and line
feed, and shift-unshift (figure 2-42%. In the
equipment as furnished, the suppression code
bar bas nft connection with a shifting mechan-
ism. The automalie carriage return and line
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food code bar and the shift-unshift code bar
are actuated by mechanisms which will be dis-
cufsed under FUNCTIONS.

(2) TYPE BOX AND TYPE BOX CARAIAGE.

(a) GENERAL. - All of the charac-
ters that may be printed by the Typing Unit are
furmed by type pallets which are arranged 1n a
type box, The type box is mounted in a earriage
from which it may be removed for cleaning or
replacencnt, Im aorder to print any selected
character, the type box carriage is so posi-
Lioned that the character on the pallet is di-
rectly over the required location on the paper.
Since ithe pallets are arranpged in four horizon-
tal rows and silxteen vertical rows, 1t is
necessary ta position the type box  carriage
bolh horizontally and vertically, See fipgure
2-4} for character arrangement. The type box
carrlapge rides on rollers over a track which is
moved vertically for positioning in that par-
ticular plane. The carriage is positioned hor=-
izontally on its ftrack by the escillating rail
glide and type box carriage link. The =slide
rides the oscillating rail and is clamped to
the rear section of the upper draw wire rope.
The link provides a flexible connection Lo per-
mit the type box carriage to follow both the
vertical movement of the type box carriage
track and the horizontal movement of the og-
cillating rail slide., The lower right rear end
of the upper draw wire rope is fastened to the
spacing drum. From this point, it passes part
way around the spacing drum, upward and around
the right oseillating rail pulley, over to the
left oscillating rail pulley, =and downward to
the spring drum. After passing part way around
the spring drum, the upper draw wire rope 18
doubled backward around it and passes upward to
the laft printing carriage rail pulley over to
the right printing carriage rail pulley, and
downward te the spacing drum to which it is
again fawteped., The lower draw wire rope is
fastened at its left end to the spring drum
and, at its right end, to the spacing drum. It
acts in opposition to the upper draw wire rope
and holds the two drums in phase (figure 2-44).
A tensioning pulley rides the under side of the
lower draw wire rope, to take wup any slack
which may occur due to stretching of the upper
and lower draw wire ropes. The oscillating
rail is supported by pivoted arms at each end.
These arms which extend downward are pivoted on
the typlng unit frame at +their lower ends.

© Thus, the oscillating rail and Lhe draw wire

rope that it carries may be shifted to the left
or right wilh oo change in position relative to
each other. The oscillating rail shift slide
and the two oscillating rail shift links are
used to accomplish the horizontal positioning
of the oscillating rail and slso connect 1t
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with the weoscillating rail shift slide. The
links are pivoled and are of such a length Lhat
only one at a time may be fully extended. As

will be shown later under FUNCTIONS, the o=-
cillating Tail shift links are used to position
the oscillating rail anmd thus the type box, so
Lhat either ihe lefi side {(lellers characiers)
or the right side ({(figures characters) of the
tvpe box 1s zelected,

(b} POSITIONING, - The sclection of
the various characters from the four horizontal
rows and the eipht vertical rows in either the
left (LTR8) side or the right (FIGS) side of
the type box and the printing of those charao-
ters take place as follows:

l, Briefly, ilhe number | and num—
bar 2 coile bare detlermine the selection of the
horizontal row. The number 3 code bar de—
termines whelher Lhe sefeclion is Lo be made
from the left four vertical rows or right f[fowr
vertical rows (in either the letters or figures
gide). The number 4 and number 5 code bars de=-
termine the selection of one row from the four
vartical rows predetermioed by Che nomber 3
code bar.

2. Four code bars (longer than
the others), extend through the right code bar

bracket and serve as stops for the right “koee
action” vertical positioning levers. They are
(from top to bottom), suppression, number 1,
nuwber 2, and common (fipure 2-423, Notohes

are arranged in the left ends of the code bars
g that the left side "kKnee action™ wertical
positioning levers are stopped, in each ease,
by the sameg codde bhar that blocks the right side
vertical positioning levers, Atter all the
code bars have been positioned by the code Dbar
positioning mechanism, the code bar clutch cam
follower arm and its roller, in traversing the
sloping indent on the code bar clutch cam, ro-
tates the clutch trip lever shaft, As the
shatt turns, it first causes the function
clutch trip lever Lo release Lhe funchtion
cluteh (figure Z-43) and then causes the type
box cluteh Lrip arm Lo enpage its trip lever
and release the tvpe box clutch. When the type
box cluteh completes its revolution, it is dis-
engaged by its trip lever and latch lever in
the same manner as was the code bar clutch, de-
scribed in paragraph G.e.{1) (b) of Lhis sec-
tion., During its rotation, the type box clutch
operates a drive link and a bracket to cause
the main rocker shaft to oscillate, Thi=, in
turn, through its left and right brackets and
the mailn side lever drive links, extends the
molion to the main side levers to operate  the
"Knee action™ vertical positioning lewvers (fip-
ure 2-46), These levers are driven upward
wnlil they strike a projecting code bar which
causes them to buckle, The type hox ocarriage
track iz mounted betweoecn the vertical position—
ing levers and its werlical motion is conlmlled
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by Lhem, When Lhe number | and number 2 opde
bara are toward the right (spacing), the common

corle bar is also Loward Lhe ripht  where 4t
blocks the vertical positioning levers. The
Lerpr revw of pallels in Lhe Lype bod are Lhen in

line for printing. When the number 1 code bar
is toward Lhe left {marking}, and the aunber 2
eode bar is  toward the right (spacing}), | bis
compon codde bar is toward the left. The number
2 ¢ode bar blocks the wvertical positloning
levers, and the second row of palletis in the

lype box are Chen in line for printing. Whon
the number 1 oode bar dis  toward the right
{spacing), and the number Z code bar is toward

the left (marking), the common code bar is
toward the left. The nueber I code bar blocks
the vertical positioning levers and the third

row of pallels io Lhe Lype box are Lhen in line
for printing. When the number 1 and number 2
code bars are toward the left {marking), the
common Code bar 15 als0 1loward the 1EYL+ The
suppression code bar blocks the vertical posi-
tioning levers, and the fourth or bottom row of
pallets in the Cype box are then in line for

printing. At each of the four levels at which
Lhe vertical positioning levers may be stlopped,
they are locked momentarily by lock levers
which are conlrolled by  Lhe main side  lever

Tfollower arms.

3. A brackel atiached ta Lhe main
rocker shatt applies wertical motion to  the
main bail by means of two main bail links (fip-
ure 2—47), Attached Lo each end 0l Lhe oscil-
lating rail shift slide are pivoted "buckliog™
type drive links which extend downward to each
gend of the main bail. As the main bail moves
dowonward, the left shift slide drive links, if
not buckled, will fry to shift the oscillazting
rail shift slide toward the right while the
right shift slide drive links, if not  buckled,
will try lo shift the oscillating rail shift
slide toward the left. When Lhe number 3  oode
bar i% shifted toward the left J(marking), the
horizontal motion reversing slide is  shilled
liward the letft by the reversing slide shift
lever, and 185 held there by detent levers. i
bracket near the right ead of the reversing
glide will then make contact with the right
shift slide drive 1inks and cause Lthem to
buckle, As Lhe main biail is driven downward,
the unbuckled left shift slide drive links will
slart Lo shift the oscillating rall shift slide
toward the right. This positions the fype hbox
80 that the characler Lo be printed will be
found in the Teft half of the LTRS or FIGE
side, In a similar manner, when the number 3
code bar is shifted toward Lhe right (spacing)
the horizontal motion reversing slide is also
shifted Loward Lhe right by the shift lever and
ig held there by thie detent levers, A4 brackel
near the left end of the horirontal motion re-
vorsing slide thes mwkes contact with the left
shift =lide drive linkse and causes them to
buckle, A8 the main bail is driven downward,




the unhbuckled 1ight shilt slide drive links
will =start to shift the opscillating rail shift
glide toward the left. This positions the Lype
hox w0 that the character to be printed will be
found in the right half of the LTRSS or FIGS
Hide,

4, After it has been Lhus de=
termined in which group of four vertical rows
the character to be printed is  locvaled, Lhe
numbcr 4 and number 5 code bars operate  throc
horizoptal motion stop slides to determine the
row in that group in which the character ls 1o

be found (figure 2-47). A wedge shaped hori-
rontal positioning lock lever, which is  pulled
downward by the main bail 1hrough a yield
spring, hears against the horizonlal position-

ing lock lever arm. This arm Jdrives the os-
cillating rail shift =lide in Lhe direction in
which it was started (by the number 3 code bar
selectiony wntil one ¢f  Lhe lwo decelerating
2lides which are wmounted on  the oscillaling
rail skhift 51ide =trikes an unselected hori-
zontal motion Stop slide. A camming surface on
the wnbuckled shift slide drive links make con-
tact with and rolls down the face of the de-
celerating s3lide and cavges Lhe drive links to
buckle. The oscillating rail shift slide fin-
ally comes to rest when it strikes the blocked
decelerating s11de. This, in turn, ends the
downward movemenl of the lock lever, and Lhe
yield spring is coxtended until the main bail
reaches the loweslt point of its oscillation.
As the main bail returns upward, it centers Lhe
ozcillating rail shift slide. It is during
this Lime Lhal Lhe horizontal molion stop
slides arc posicioned lfor Lhe selection of the
nexl characier. The nuwober 4 and number 5 code
hars c¢ach operate a code bar bell crank, Each,
in turn, moves a horizontal motion stop slide
toward the tront (marking) or Loward Lhe Tear
(spacing) {(ligure 2Z=48), A third (common) stop
5lide (spring tensioned Loward the rear) is lo-
cated belween the upper and lower stop slides
and has projections which pass across the front
cdges of Lhese slides {(figure 2-47). Each stop
glide is of a dilferent lenpih, Tho  Common
gtop =lide, which is in the longest stop, has
an additional step on  ils shank so that it
serves as the shorlest stop when all the slides
are moved forward. The upper slide (operated
from the oumber 4 code bar) is the second lonp-
esl stop, and the lower slide ({operated from
Lhe number 5 code bar) is the third Iongest
SLop.

_0.  When bolh  the number 4 and
number 5 code bars are toward the riphl  (spac-
lng), Ltheir respertive horizontal motion stop
glides and the common stop slide are toward the
real. The oscillating rTail shift slide is
moved to the right or lett of its central posi=-
Lion (determiped by the number 3 code bar)
until il is stopped by onc end of the common
horizontal motlion stop slide. This posilions
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the Tirst vertical row [(right or left of FIGS
center or LTRS center) In line for printing.
When the number 4 code bar is toward the right
{spacing) and the number 5 code bar is  toward
the left (marking), the lower and the common
stop slides ave {oward the front and the upper
stop slide is toward the rear., The oscillating
rail shilft slide is moved to the right or left
of its central position until it is stopped by
one ¢nd of Lthe upper stop slide. This posi-
tions the second vertical row {righl or lefl
of FIGS cenler or LTRS center) in 1line for
printing. When the oumsber 4 code har is toward
the lelft (marking)} and the number 5 code bar is
tomard the right (spacing), the upper and the
common &top slides are toward the front and the
lowcer stop slide is boward the reoar. The og=
cillating 1rail shift slide is moved toward the
right or left of its central position wntil it
is stopped by one end of the lower stop slide.
This positions the third vertical row {right or
left of FIGE cenler or LTRS center) in line for
printing, Whecnon both the number 4 and number 5
code bars are toward the left (marking), their
respective horirontal motlon sStop slides and
the common stop slide are toward the Zfront.
The oscillating rail shift =lide 4is moved
toward the right or lefl of ils central posi-
tion until it is gstopped by one 3ide of  the
Shank of the common stop slide. This positions
the fourth vertical row (right or left of FIGS
canter or LTRS center) in line for printing.

(3) PRINTING HAMMER AND PRINTING CARRIAGE,

(a) GENERAL. - Atter the type box
has been moved so that the selected type pallet
iz in ils proper position, it must be strueck by
a printing hammer in order to print. This is
accomplished by the action of the printing
carriage located on the printing carriage track,

{b) POSITIONING. - The printing
carriage rldes {on rollers) on the printing
carrigge track which is ripidly attached to the
typing wunit Ifronl plate, The <carriage 1is
clamped to the forward section of the upper
draw wire rope. This moves the carriage along
its track in such a manner that the hammer ad-
vances to the next printing position.

(c) PRINTING. - The printing track
which is located on the froat of Lhe Typing
Unil (figurc 2-49) iz fastened to an extension

at each end of the main bail. As the main bail
reciprocales vertically, it extends the motion
Lo the primting track whlch travels in guides
located at each end of the track. The printing
arm, which extends downward frobh the printing
carriage, rides the printing track. As the arm
follows Lhe reciprocating motion of the track,
itz upper end moves first toward the left and
Lhen toward the right. When Lhe upper epd of
the arm moves toward the left, it rotates the
mrinting hammer operating bail clockwise against
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its spring temsion until it becomes latched by
the operating bail latch (lipure Z=5i}. The
printing Hammer oparating bail drass the print-
ing hammer bail away from the type box by weans
of the printing hammer bail spring, ¥Yhen Lhe
upper end of the printing arm moves to its cx-
treme right posiction, it makes coclacl wilh the
Iatch and causes 1t to release the printing
hammer operating ball, The operacing bail is
swUng in a4 counterclockwise direction by the
gperating bail spriop until it sbrikes its
stop. The printing hammer Dbail, in being
driven by the operating bail, is swung toward
the tvpe hox. ¥When the operating baill is
Slopped, momentum causes the printing  hammenr
bail to continue its travel against Lhe Lension
ol the printing hammer bail spring until the

printing hammer silrikes the selecied type
pallet.
. SPACING.

{1} GENERAL. - To pruperly space the
printed charpcters, the type box and printing
carriages must be advanced with ssch character
printed. As was shown in paragraph 5.c. (2} (a)
of this section and in figure 2-44, Lhe car-
rlapes are connected to a draw wire rope which,
in turn, is fasiened to the spring drum and the
gpacing drum, The purpose of the spring drum,
which ocontlains a lorsion spring, is  to tension
the draw wire rope and thus the carriages to
the left. The spacing drum has ratchet  teeth
about its periphery which are engaped by the

coccentric driven spacing drum feed pawls {(fig-
ure 2=51), The spacing shaft, onm which the
spacing eccentrics are mounted, dis driven

through its helical gear by the helical driving
gear attached to Lhe three-=stop spacing clutch
on the main shaft., The pear ratio of 14 to 1
causes the spacing shaft to turn ooe-hallf ol a
revolution  each time {he spacing clutch is
tripped. This allows the [eed pawls Lo advanve
the spacing drum by Lhe amount of one ratchet
tooth. A= shown earlier, each time the Typing
Unit operates, the main rocker shaft is made to
opEeillate about itz center. A cam plate which
iz fasteped Lo Lhe lower side of the rocker
shafli is in its lowest position during the rest
time. During fthe Lime Lhat printiog is to take
place, +the cam plate is moved upward by the
shatt and operates the spacing irip lever hail.
As this bail is rotated about its pivet point,
it raises the spacing ftrip lewer wunlbil it
latches onlo Lhe spacing clutch ftrip lever arm
(fipure 2=-52)., As the rocker shaft reverses
its direction of rotation, the sSpaclog trip
lever bail and Lhe Lrip lever mowve downwanrd
Lthus eausing the Intched-up spacing clutch trip
lever arm to operate the =spacing cluteh trip
lever and releasc the spacing clutch. Before
the spacing «¢lutch compleles one=third of a
revolution, its restoring cam moves the spacing
trip lever about its pivet point until it re-
leases the spacing clutch trip lever arm.

ORIGINAL

2168

This, in turn, releases the spacing clutch trip
lever which returns Lo its normal posilion in
time to slop the spacing ¢luteh after one-third
of a revolution. Theo spacing clutch three-stop
ram disk upon which the lateh [ever rides has
an indent at each stop position. When one  of
Lhe thres lugs on Lhe cluteh shos lever disk

strikes the spacing cluteh trip lever, the 1n-
griin of the cam disk assembly causes i1 o
continue to turn until 1ts lugs make contact

wilh the lugs won the clutch shoe lever disk,
4t this point, the latch lever drops into an
indent in the cam disk and the cluteh is  held
disengaged unlil the Lrip lever is apain op-
erated,

{7) SPACIKG SUPPRESSION: —~ When ceriain
functions are sclectod or when the carriapes
reach their extreme ripghi positions, i1t is
necessary (o suppress sSpacing, This is  ac=
complished by moving the spacing suppression
glide [orward, In this position, it will hold
lhe upper end of the spacing trip lever forward
and prevent it [rom enpaping Lhe spacing olutch
trip lever arm. In the casc of spacing =2up-
proession on functlions, Lthe spacing Suppression
slide is shitied by means of the spacing sup-
pression bail., The manner in which this  batl
is operated will be discussed under FUNCTIONS.
When the carriages arc near their cxtrome right
positions, an adjustable cutout  lever on  Lhe
Epacing drum engages the spacing cut-out trans-
fer bail which, in turm, operates the spacing
cut—-cut bail. The adjusliable spacing cut=o0t
lever and the end of the spacing cul=oul Lrans-
fer bail are shown in figure *-44. The spacing
cut=cut bail shifts the spacing sSuppression
slide and prevents spacing until the carriapes
are returned. The maximurn number of characters
which the Typing Unit may print in one line is
eiphly-lfive. In order to prevent 2paclng be-
vond this polntl seversl teeth arc omitced Trom
thae spacing drum ratchet wheel,

£. MARGIN INDICATOH. - Before the tvpe hox
carrisge and Lhe printing carriage veach the
end of their travel, the muargin indicafor Light
in the Cabinel is 11luminated. The contact
mechanism «#hich conirels the lamp cireail  is
wounted on the Keyboard and is fully described
itn paragraph d.k. of this seclion, The aclual-
or of this contacl mechanism is a disk which is
mounfbed on the spring drum of the Typiog Unpit
(tipgure 2-44%. The angular position of Lhis
cam digk wilh respect to the spring drum may be
altered tu change the point at which the in-
dicator will light.

h. RIBBON MECHANISM.

(1} POSITIONING. — The left and right
ribbon feed mechanisms oscillate in a  vertical
plane with ecach revolution of the type box
¢lutch. They are driven by ribbop drive links
which are attached to the main =ide levers




(figure 2-54). At their uppermost position,
the ribbon mechanismes position the ribbkon rela-
tive Lo 1he lipe which is belng printed, After
cach character is printed, the ribbon mechain=
igms are dropped downward together with the
type hox in order that the last characler
prioted may be viewed., The ribbon i= held dn
place at the poinl of printing by & ribbon
puide which is fastepoed to the rear of the type
box carviage.

(2] VFEEDING. - Kach of the ribbon mech-
amisms inclodes x bracked which is hioped al
its rear end, and wpon which a ribbon spool
shatt is nmownted (fipures 2-53 and 2<534}), A
ribbon tension bracket is keved to the lower
epd of the ribbom spool shati, A ribbon rateh-
et wheel 15 wounted freely on the ribbon spool
shatt just below the ribbon spool bracket from
which i1 is separated by a [riction washer,
The ratchet wheel frictionm spripg on the under
side of the 1ribbon ratchet wheel causes the
ratchet wheel to bear against the felt frictiom
wishor, This applies a constant drapg to  the
raluhel wheel., A ribbon lension plate which is
kEeved to the hub of the ribbon ratchet wheel
has twoe projecting Iugs (A and B in fipure
#-33) that straddle the lug on the ribbon ten-
gion bracket, A ribbon tension spring lLends 1o
mainiain 1he ribbon lension bracket against 1lug
4 of the ribbon tension plate. Inm operation,
Lhe ribton spoal bracket, driven by the rTibbon
drive link, pivots about point A in figure
2-54, Tha ralchet feed and ratchet detent
levers pivoat about points B and € respectively,
and are held aguinst Lhe sow=Loolh shaped teeth
on the ribthon ratchet wheel by thelr springs,
As Lhe ribbon spodoel bracket is moved upward,
the ratchel wheel teed lever skips over one
tonth, while the ratchet detent lever holds the
ribbon  ralchel wheel from turping backsard.
¥hen the ribbon spocl bracket 1s moved down-
wiard, the ratchet feed lever engages o ratchert
tooth and pushes the ratchet whesl, A4 Loolh op
Lhe ribhon ratohet wheel then skips  over the
Tatehet detent lever. The teeth on the lelt
and right wribbon ratchet wheels face in op-
posite directions so that, when their Ifeed
levers are engaged, the lelft ribbon ralohet
wheel turns clockwise and the right ribbon
ratchet whoel turns counterclockwise {(viewed
from the lop), In order Ffor the ribbon to be
pulled from ope Tibbon spool to the other, ooly
one of  the ribbon mechuanisms  oan have its
rutchel feed and ratchet detent levers engaped
with its ribbon ratchet wheel at & Lime, AN
the ribbon ratchet wheel turns (figure 2-33),
the ribhon ftension plate also turng, and ex-
tepds the ribbon tension springz,. When Lhe lugp
B ol the ribbon fension plate makes contact
with the ribbon tension bracket, the ribbon
spoar]l shaft is mode to turn and the ribbon  is
thus wound on Lhe ribbon spool. When the rib-
bon has  become completoly wunwound from  ope
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gpool, it is necessary to reverse ite direction
g0 it can rewind. This is accomplished awbo-
maticalily by disengaging one set of ratchet
foed and ratchet detent levers and enpapging Lhe
other sct, While the ribbhon is8 passing from
the left spool to the right spool, the right
el of levers are epgared, The left sSet are
held disengaged against the tension of  their
springs by Lhe lefl ribbon feed reverse lever
which 1is in 1ts dowsaward position (figure
2-36). The lever is held in this position by
means of the ribhbon reverse detent lewver
through the intervening ribbeon reverse detent
cam, ribbon reverse shafé, and ribben reversce
spur gear. As the ribbon unwinds from the rib-
bon spoal, il passes around the ribbon roller
{figure 2-55) and through the &1t in the epd
uf Lhe ribbon lever. When the ribbon nears its
end on the ribbon spocl, an eyelel which is
fastened to  the ribbon, catches in the ribbon
lever slol and pulls Lhe lever toward the
right. The next time the ribbon mechanism  is
moved upward, the displaced ribbon lever en-
gages the end of the left ribbon reversing
lever and causes 1t to move to the dashed posi-
tiom shown in figure 2-96. As the lever moves,
its teeth rotate the left spur gear which,
through the ribbon reverse shaft, turns the
detent ¢am and the right spur gear, 4z tThe
right spur gear woves the riphlt ribbon revers=
ing lever downward, a pin on the lever drives
the right ribbon [eed reverse lever downward Lo
disenpgage 1he tatchet feed and ratchet detent
levers from the right ribbon ratchel whesl, AL
the same time a pin on the lett ribbon revers-
ing lever moves the left ribbon feed reverse
lover upward to permil the lett ralchet feed
and ratchet detent levers to engage the left
ribbon ratchet wheel, Thus, the ribbon mech-
anisms are positioned to rewind the ribbonm on
the left ribbon spool. ¥hen it nears its end
on the right ribbon spool, the riblon is  apain
reversed in a manner gimilar to that just de-
seribed. During the reversing cyele Lhe ribbon
iz maintained taut by the previcusly extended
ribbon tension spring (figure 2-53).

i, FUNCTIONS.
{1} GENERAL.

{a) There are two tyvpes of opera-
Lions which are performed bv the Typing Unit,
The first embodies  fLhose mechanical actions
which are directly necessary to the actual
printing of a character, The sSecond embodies
machanical action which alters the positions of
Lthe various mechanisms and is known as a  func-
tion.

(b} As in prinling, the reception
of function codes resullts in Lhe positioning of
Lhe code bars, The back edges of the code bars
are notched, Posilioned directly behind the
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code bare is a function box which contains the
funetion bars for the wvarious functions (fig-
ure 2-57). Each function bar has a sceries of
lugs on its end which arce offsct to one side or
the other to correspond with the marking oand
Spacing inlervals of the particular code Lo
which it is to respond. When the iwo-slop
function clutch is tripped ({paragraph 5.0.(2)
(k) 2. of this section, and Tlgure 2-45), i1
Totates one=halfl of a revolotion. During this
time it extends motion to the Tunction bar re-
get ball (through Lhe intervening cam and fol-
lower arm, ftunction rocker shaft, and reset
bail drive link=) to cause the function bar ro-—
gt bail with ils attached reset ball blade Lo
release the [unction bars momentarily {figurc
2-39). As the spring tensioned funclion bars
are released, they move lorward to make contact
With the ¢code bhars. 11 the code bars are posi=
tioned for a function, each 1gg on the function
bar for that function will be opposite a s5lot
in & code bar, This will permit the selectled
function bar to move [orward intoe the code bars
while the other function bars are blocked by
one or more code bars (flgure 2-60). As=soci-
Ated with each function bar in the function box
i a function pawl and a funcotion lever. In
the unselecled position, the function bar is
nol  latched with its function pawl (figure
2-61). When the function bar reset bail blade
releases the function bars, any  bar which may
be selected will move sufficiently far forward
{tor the left in the fipgure) Lo permit it to en-
gage 1ts lunction pawl. Then, as the reset
bail blade returns the funcotion bar to  ils
initial position, the function bar carries the
function pawl to the rear {to the ripht in fig-
ure 2-62}. The functionm pawl, in turn, moves
Lhe function lever cleockwise about its pivot
point. A projection at the lower ond of most
function levers operates the spacing suppres-
sion bail {paragraph 5.f. (2) of this section)
and either the upper or lower ends of the
levers operate the various functions, Near the
completion of the funclion cycle, a stripper
blade (operated by the main side levers through
the stripper blade arm, figure 2-46) rises to
engage any selected function pawl and strip it
from its functionm bar. 8Springs return the re-
leased function pawl and the function lever to
their original positions (figure 2-61). It
should be noted here that, to prevent prinling
during the function cycle, whenever a function
selection occurs the Lype box is positioned
such that the prinling hammer will strike where

there 1s no type pallet. The function coluteh
two=-stop oam disk upon which the latch Jlever
rides has an lndent a1 each stop position.
When one of the 1lwo Ings on the clutch shoe
lever disk strikes the funclion cloteh trip
lever, the inertia of the cam disk assembly
causes it to continue Lo lurn until its  lugs
make contact with the lugs on the clutch shoe

lever disk. At thils poinl, the latch lever
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drops into an indent in the cam disk and the
clutch is held disengaged until the trip lever
is again operated.

(2} LETTERS AND FIGURES SHIFT FUNCTION.

{a) The letters and fipures funo-
tion bars, pawls, and levers which are locatoed
oear Lhe riphl end of the function box operate
on letters and figures codes respectively, The
upper ends of the fupction levers ocogage the
letters and figures function sSlides (figures
2=63 and 2Z=(4), The front ends of these func-—
tion slides have camming suifaces which, when a
slide i8 shifted to the rear by its  function
lever, move the leltwers=lipures coode bar fork
to the right (letters position - figure 2-61)
ar to Lhe left (figures position - flpure
2=64). The letters-figures code bar fork en-
gages a4 pin on fthe bracket which is fastened to
the letters-lligures shilt code bar, and posi-
Liong Lhe code bar toward the right for lelters
function or toward the lefi for figures func-
tion (figure 2-65). A slotted extension ol Lhe
code bar engages a tonpgue from the right end of
the letters~figures shift slide and causes the
shift slide to follow the movements of the code
bar, Pins ot the end of the shift slide sarve
us lower pmides  for the right and left shifd
link breaker slides, Pins which project from
the [ront plale serve as upper guldes and pivet
points, Mounted on the cnds of the main bail
are the left and right breaker slide bails.
When letters funciion code 13 received, the
shift slide is shifted to the ripghl as  shown.
Thi= places the left shift link breaker slide
in a vertical position with ils lower end aver
Lhe lefi breaker slide bail. The right breaker
slide is posilioned such that its lower ond is
tar the right of the right breaker slide bail.
A5 the main bail moves upward, the right break-
er zlide bail clears the right breaker alide
while the lefl breapker slidc ball enpages Lhe
left breaker slide and moves it upward. This
actlon causes Lthe left oscillating rail shift
links to break and =shilt the oscillating rail
to the right for tihe printing of LTRS charac-
ters. In a similar manner, when figures func-
tion code is received, the right oscillating
rail shift links are broken and the raill is

gshilted to the left for the printing of FIGE
characters.
{3) SPACING FUNCTION.
{2) BPACING. - For spacing betwecn

words or any spacing other Lhan  that which ac-
companies printing, the operator uses Lhe spare
bar which is attached to the space keylever on
the Keyboard. The function operates in  Lhe
manner described under SPACING, parapgraph 5.f.
(1) of this section. However, as in all the
functions printing does not occur,
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{h} TUNSHIFT OF SPACE. - A function
bar which voperales on spacing code is  Localed
al the 1ight end of the function heox, Its as-—

sociated function lever engages an exlension of
the letlers function slide {(fipurc 2-66). Thus,

when a spacing funaelbion ocoeurs, lellers shifl
will take place in the @Sanner described in
paTagraph 5. 1.(2). The projeclion al Lhe lower

end of the spacing function levor is removed in
nrder nol Lo opaerale Lhe Hpacing Suppression
bail which would suppress spacing.  When il is
unde=sirable to usce the unshift on space teature,
Lhe machanism may be disabledd, This is  accom-
plished by turning a screw (located over the
front end of the function pawl) downward umtil
The rear end o1 Lhe pawl is raised Lo clear the
lTunction bar.

HNote
The space Tuselion bar oousl bBe in
its rearmost  positioon when turo-
ing the screw down.,

(4) CARRIAGE RETURN FUNCTION.

return function
right end of tLhe

{a) The carriagoe
mechanism is Lovaled in Lhe
Teping Unit. Heception of the carrviage return
code caugses the ¢arriape return function bar,
pawl, and lever io operate (fipure 2-67). The
lower end of Lhe funclion lever engapes Lhe
carriapge relurn slide arm and pushes it forward
(toward the left in the fipure). The slide
arm, in twrn, moves bhe carriape relurn bail
xnd its lever about Lheir pivot point. A5 the
front portion of the lever moves dowoward, it
takes with it the lower Seclion of Lhe Spacing
drum fecd pawl release Iink. This causcs the
upper portiop of the link to turn and disengage
the spacing dyrum  fecd pawls from the spacing
drum (figure 2-68), When Lha ocarriage return
lever reaches its lowest point, the carriape
refurn laleh bail locks il Lhere. The disen=
gagement of the spacing drum feed pawls Jrom
Lhe spacing drum permils Lhe spring drum to re-
turn the printing and type box carriapes toward
Lher lel'l side of Lhe Typing Unil. As Lhe spac-
ing drum nears the ond of 1ts counterclockwise
rotalion, the roller on its stop arm contacts
the translor slide which, in turn, drives Lhe
dashpot piston into the dashpot coylinder. A
emall pussapewey wilh an inlet from the inside
0f the crylinder and threc outlets o the out=
gide 15 lncorporated in the end ofthe cylinder.
Twao of 1he openings to the outside are closced
by a steecl ball which 15 held in its seat by
means of a compression  spring, A set scTew
which may he Iocked in place with a nut is used
Lo repulate the spring pressure on the ball,
The rate of deceleration provided by the cush-
ioning effect of the trapped air is automatic-—
ally regulated Tor various lenszilhs of  lines by
means of Lhe ball valve. This, together with
the direct opening to the oultside, delermines
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the rate al which the air may escape from  the
cylinder. When Lhe spacing drum  reaches its
gxtreme counterclockwise position, an eXlension
an Lthe sLlop arm trips the carriage veturn latch
bail plate which is  fastened to the ecarriage
refurn latch Bail. The laleh bail, disenpapes
the carriage return lever and the feed pawls
are apain permitted to engape dhe spacing druwm,

(b} Local (off-line) wperation of
Che carriage return mechanism may be obtained
from the Keyboard. The Keyboard mechanism de-
scrabed in paragraph 3.¢. of this section en-—
gages a projection on Lhe carriage return lever
and causes Lhe operations described in Lhe pre-
ceding paragraph to take place,

(5) LINE FEED FUNCTION.

{a) The line feed function mechan-
igm is located in the Iell end of the Typing
mit. The receplion of the line feed code

causes the linc feed [unction bar, pawl, and
lever to operate (figure 2-68). The lower end
of the line leed function lever engapges the
ling feed s5lide arm and pushes it  forward {to
the left in the figure). The slide arm, in
turn, moves the line Feed clutch trip arm  and
the trip lever about thelr pivol point until
the trip lever relesses the three-stop  line
feed clutch, The line foed pearing is  such
Lhat each one—third revolution of the cluich
will pdvance the platen hy once line, There—
fore, the length of time tLhat the line feed
cluteh trip lever 15 held away from the clutch
will determioe the number of line feeds fhat
occur, The timing relationship between the
slripper blade cycle and the main shaft rota-
tion is such that the function pawl is not
stripped from a function bar until after moere
than one=third of a revolution of the c¢lutch
has occurred. Thus, the line feed clutch Lrip
lever will stop the clutch after two-thirds of
i revolution, or double line feed,has occurred,
When single lipe feed is desired, it 15 noces=-
qary to strip the function pawl from the 1ine
feed function bar before Lhe line feed cluleh
completes one—third of 3 revelution, This is
accomplished by the uwse of an auxilisry line
feod funclion pawl stripper which is driven by
a stripper bail., The cam disk on the three-
slop lipe fecd clutch furnishes the motive
force to operale lhe stripper bail once each
one=third revolution of the line feed coluteh,
The strippoer blade on which the sletted line
foed  Tunction pawl sStripper rides may be
shitted toward the ripght or left by the cammings
actinn of the single or double line feed Iever
(figuro 2-70), The upper end of the pivoted
gingle or double 1line feoed lever protrudes from
Lhe upper left rear porlion of the Typing Unit
where 1t rides in the two position =side fraome
detent extension, When the lever is in posgi-
tion 1 (toward the front of the Typing Unit},
the stripper blade it positioned such f'at  the
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twor geare at the wupper cnd of the line feed
function pawl stripper are under the line feeod
and aulomatic line feed function pawls, When
the lever iz in position 2 (toward the rear of
the Typing Unit), the stripper blade i= posi-
tioned Such Lhat the ears on the line feed
function pawl stripper are between Lhe function
pawls. All Lhe other function pawls are
strippod with the sStripper hlade in either po-
silion, When single line fecd is belnp  used,
the 1ine feed funclion tlever is released too
soon (by the line feed function pawl stripper)
to prevent spacing, Therefore, an  additional
line feed function bar, pawl, and lever are in-
stallod in the extreme lefl end of the function
box for the sole purpose of suppressing spacing

on single line feed function (figure 2-57),
This mechanism, which alwavs operales on the
line feed function code, is released only by

the stripper blade, and iherefore hoelds the
spacing suppression bail operated until the
gpacing cyele is completed.  After the line
feed clutch is stopped by its trip lever, it is
dischngaged by the Lrip lever and latch lever in
the sSame manner a8 the three—stop sSpacing
clntch.

(h) Each one-third
the line feed clutch causes its attached spur
pear to rvotate the line feed eccentric spur
gear and its attached eccentrics ome-half of a
revolution (figure 2-T1). The  eccentrics,
which are offset in opposite dircctions, cach
vcarty a line foed bar, These bars, guided by
the line (eed bar bell crank, alternately en-
Fage the line feed spur pear on the platen and
advance Lhe platen one line for cach one-half
turn of the eccentriles, A platen detent bail
gnpages Lhe line feed spur gear to retaln ihe
platen at each setting,

revolution of

(¢} When it is desired to manually
position the platen, this may be aceomplished
by bearing down on and turning the platen hand-
wheel. This causes Lhe platen handwheel spur
gedar to engage the platen 1dler sSpur gFear
which, in turn, 18 enguged with the platen spur
gear on the platen shaft. At the same time,
the line feed bar release lever bears on  the
line feed bar bell crank and causes it to dis-
engrge the line focd barg [rem Lthe line feed
SpIIT gear,

{d} Local (off-Iine)
the line feed mechanism may be obtained from
the Keyboard, A kevboard mechaniswm, described
in paragraph 3.f, of *this section, cngages a
projection on the line feed clutch trip  lever
and, whenh opersled, will hold the clutch  ag-
gaged to provide contlnuous line feeding (fig-
urc 2-69).

operation of
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(6) AUTOMATIC CARRIAGE RETURN - LINE
FEEDL FUNCTION.

{a) If an operator fails to  send
the carriage return and line feed functions be-
fore the carriages are within one character of
the righl end of the lino, the aulomatic car-
Tiage roturn arm on Lhe spacing drum trips  the
automatic carriage roturn bell crank (figure
2-68). As the bell crank turns clockwise, it
ghifts the automatic carrisge return-line feed
coda bar Lo Lhe right. Located adjacent to Lhe
carrigge return and line feed funclion bars in
the functioen box are automatic carriapge return
and line feed function bars {(figure 2-57).
These two function bars are identical and have
only one code projeciion, This projectlion  is
located opposite the automalic carriage return-
line feed code bar which normally blocks  Lhe
auvlomalic carriage return and line feed func-
tion bars. When Lthe code bar is shifted 1o Lhe
right, Lhese function bars amd their assovigted
function pawls and levers are operated. The
automatic carrviape relurn aod line feed func-
tion levers operate the carriape return slide
arm a0d the line food =lide arm  respectively
and thereby cause Lhe carriage return and Lline
feed functions to cccur simultanecusly.

{73 S3IGNAL BELL FUNCTION.

(a) The circuit to the signal bell
magnet is conlrolled by a set of nermally  open
electrical contacts mounted on the lfunclion box
fligures 2-334 and 2-72). The signal bell func-—
tion bar has six code lugs — five for Lhe sig-
nal code which may be either § or J and one [or
the letters-figures shift code bar (figure
2=57). In order to select the signal hell
function, the letlers—figures =hift code bar
must tirst be shifted to figures posilion.
Then, each Lime the signal code for the letter
8 (or J) is rocelived, the function lever will
pulse the upper signal bell contact once (fip-
ure 2=73}. 1 the sipnal code for the letler 8
{for J)} is received when the letlters=figures
shilft code bar is in the laliers poziticn, the
Signal bell function bar will be blocked by Lhe
shift code bar,

(%) BLANK FUNCTICN,

{a} Two identical fumction  bars
coded to uvperate when the sipnal code for Llank
function is reccived may he installed near the
left end of Lhe function box (figure 2-57).
If, at any time, two consecutive blank signal
codes are recelved, the mechanism operated by
Lhese two function bars will lock the Kevboard.
The single-blank fupction lever has a projec-
Lion which reaches over to engage the noteh  in
Lhe keyboard lock function bar and prevent the
function bar [rom moving forward even though a
Llank signal code i= received (figure 2-58),
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Therefore, the first blank signal code received
will operate only the blank fupction bar. This
function bar moves its function pawl which, in
turn, operates the blank function lever and
causes 1t to move out of cngagement with Lhe
keyboard lock functiom bar and 1o be latched in
place by the blank function lever latch (fig-
ure 2=74}, If the next consecutive =iphal code
1z not a blank, the EKevboard lock functiom bar
wlll be blocked by the code bars, and the lower
edge of the stripper blade will trip the blank
function lever latch. The latch will release
the blank function lever and permit it to re-
engage the keyboard lock function bar and resest
the mechanism. If, however, Lhe next consecu-
Live sipnal code 18 a blank, the koyboard lock
function bar will move forward before the

gstripper blade c¢an Ltrip the blank function
lever latch and release the blank function
lever. The keyboard lock function bar operates

its function pawl which in turn operates the
Ecyboard lock function lever (figure 2-75).
The keyboard lock function lever moves the key-=
board lock slide arm forward (toward the left
in the figure). This, in turn, actuates the
keybosrd lock levers and causes them to push
downward on a plunger (which projects upward
from the keyboard) and lock the Ecyboard, The
operation of the kEevboard lock mechanism in the
Eevboard is described in parapraph 3.1, of this
section.

{b) The function box may beequipped
with a clip mounted adjacent to the blapk func-
tion lever, When the function box 1s =0
gequipped, the bhlank function may be disabled,
operated by a =ingle blank, or operated by a
double blank depending on whether the clip is
pusitioned 1o the center, left, or right re-
speclively, In the center pogition, an exton-—

sion of the clip eXtends beneath the blank
function pawl and prevents the pawl from being
engaged by the function bar when the blank

function bar 1s selected, In the left posi=
tion, the extension of the ¢lip also extends in
front of the blank function lever and holds it
to the rear in its operated position, With the
blank function lever in its operated position,
the keyboard lock Tunction bar i=2 free to be
selected when a blank signal code is received,
In the right position, Lthe exiension of the
wlip is clear of both the blank function pawl
and blank funcilion lever, and double-blank
operation is brought about as described in par=-
agraph 5,1,(B) (a} of this section. An  eXtra
blank function bar, pawl, and lever is provided
1o suppress printing and spacing on blank since
the blank and Ekevboard leock functiorn levers
just described do not have the extension on
their lower ends for operating the space sup-
pression bail.

(%) MOTOR STOP FUNCTION.

(a) As shown in paragraph 7.c. of
this section, 1f an electrical motor control
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mechanism is furnished with an Electrical Serv-
ive Unit,it must recelve an electrical pulse to
stop the motor. This pulse may be supplied by
a pair of electrical contacts in the stop mag-
net circuit which are operated by an associated
mechanism that functions only upon the rTecep-—
tion of the signal code for upper case H or, if
preferred, for upper case M, In Typing Units
so equipped, the motor stop function mechanism
is mounted on the function box, The mechanism
is similar to the signal bell function mechan-
ism described in paragraph 5.i. (7) (a) of Lhis
gection, excepl that the function bar is coded
for upper case H or M as the case may be.

{b) When it is desired to operate
the motor atop on a shift-blaok-s5top sequence,
an upper case blank functlon bar with its as-

gociated function pawl and function lever is
provided mext to the upper case H or M function
bar and a clip 15 mounted adjacent to the upper
case blank function lever. The upper casa
blank function lever has a projection which
reaches over and engages lhe notch in the upper

casc H or M function bar and prevents it from
heing selected upon reception of FIGURES and H
or M signal codes. Operation of the two func-

tion bars, pawls, and levers i the same as the
operation of the blank and kevboard lock func-
tion bars, pawls, and levers described in par-
agraph 5,1i.(8) (a) of this section except for
the differenl ¢odes onm which Lhey operale,
When the function box is =0 equipped, the motor
stop function may be disabled, operated by
FIGURES H or M, or operated by FIGURES BLANK H
ar M depending, on whether the clip is pori=
tioned toe the center, Ieft, or right re-
spectively, The various eeliings of the clip
control the movements of the function bars,
pawls, and levers in Lhe same mapner as  de-
scTibed for the BLANE function in paragraph
5.1,{8) (b) of Lhis section.

6. MOTOR UNITS,

a. SYNCHRONOUS MOTOR TUNIT, {8ee Tfigures
1-9 and 2-76.) = The synchronous motor is  for
use with single phase, 115-volt (plus or mihus
10 per cent) alternating current, at a fre-
guency of 60 cycle per second (plus or minus
0.5 cycle). It is a 1/20 horsepower, 3600 rpm,
two pole, wound stator, ball bearing motor,
with a squirrel cage type rotor. The stator
has two windings; a main operating winding and
an avxiliary winding. The auxiliary winding is
in series with a 43 mf a.c. electrolytic ca=
pacitor and with a current-operated motor-

starting relay. The initial starting current
causes the relay 1o pull up and its contacts
close the auxiliary winding circuit, 4z the
rotor gains speed, the current flowing through

the motor {and also the relay coil) decreoases.
Yhen a predetermined current value is reached,

the relay armature is releaged, the relay con-
tacts are opened, and the auxiliary winding
OEIGINAL







