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SECTION I

DESCRIPTICN

1. GEMERAL

a, The Heperforator Tranamitter Distributer
is a motor driven mechaniam whieh eombines in
2 aingle unit the functioms of a typing reper-
forator and a tape tranamitter distributor.

b. The unit provides a fully autamitic mechan-
ism in which the perforated tape may be stored
in the form of a loop to accommodate any delay
in tranamissien, or in which all the combina-
tions in the tape up to and ineluding the last
character perforated may be immedintely trana-
mitted. This is accomplished by means of a
pivoted tape transmitter which movea along
the tape, as it becomes taut, until it reachea
a position one character space (.100") away
from the point at which eode perforation takes
]iﬂlau;d Standard 11/16" wide perforator tape

& ugad,

e. The FRIDY end FRIDIO reperforater trans-
mitter distributors have the same mechaniecal
featurea with the exception of the pull-bar-
operated awltehing contncts which are provided
cn the FRXDY enly,

d. The reperforator transmitter distributor
receives and retransmits signal combinations
of the start—stop five-unit code (Figure 3).
This code utilizes five seleeting elemepts in
combinstions of current and no—current intervals
to form thirty-twe code ¢ombinations. In order
to maintain synchronism between transmitting
and receiving units, sach group of five selact—
ing intervals is preceded by a START interval
and followed by a STOF interval. Interwals
during which current is transmitted are desig-
nated as MARKING intervals and those during
which no current ls transmitted are desipnated
as FPACING interwals.

2, TYFING AND RETERFORATING MECHANISM
a, GENEHAL

{1) A method of tape perforating known
a3 chadless perforating is used to permit both
printed and perforated characters to ocecupy
the same portion of the tape. The punchings,
or chads, are not completely severed from the
tape but remain attached to it at their leading
edges 5o as to form 1lids ever the holes, The
printed characters are legible becauae Lhe
perforating deoes not eliminate any portion of

the tape.

{2) Typing and perforating occur simulta—
neously, but dus te the faet that the platen
is to the right of the parforator die block,
characters are typed at the right of their
respective perforations., The separation betwsen
the printed character and its asseclated per-
foration is six character spaces. This separa-
tion must be taken into account when tearing
mesgage tapea from the unit or in cutting the
taps. When the tape is to be uwsed for trans-
mission by means of an external transmitter
distributor, the end of the tape should include
all of the printed charaptera in the mesgage
and ths first printed character of the message
must be preceded by abt least six setas of ecde
perforationa in order to transmit the zptire
message.

{3) When a message tape is ilnserted in
the tape guide of an external transmitter dis-
tributor, and the printed symbol of the charac-
ter to be transmitted is positioned oppoaite
the tape lecating merk impressed in the tape
guide, the code perforation for that character
will be over the tape sensing pina in position
for transmissien, Under this corditien, if the
tape retainer of the transmitter distributer
ia fastened over the tape, the tape locating
mark will be coversd, but the printed character
will be wisible immediately to the right of
the tapa retainer.

b, MAIN-SHAFT ASSEMBLY

Motion for the setting up of selections gnd
for the performance of all functions is deriwved
from cams mounted on the main shaft (Figure L).
Thia shaft is driven by a motor through the
medium of & pinion and worm gear. The selsctor
cam slesve is fitted over the ond of the main
shaft and is driven through the medium of a
frietion eluteh formed by two pairs of stael
disca separated by felt washers. The main-bail
cam (which provides motion for all other func-
tiens of the receiving unlt except aelecting,
perforating and aspacing) and the punch-arm cam
are asasembled in ene unit and are driven by a
positive elutck consisting of a4 driving member
apd a driven member,

c. RANGE=-FIKDER ASSERELY
{1) The range-finder asasembly (Figure &)
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consista essentially of a mounting plate with
graduated seale, an index arm, stop lever,
trip latech, bell crank and trip-lateh plunger.

(2) The angular position of the stop
lever is controlled by the index amm so as to
stop the seleector cam sleeve at the required
position. The trip lateh, under tension from
& compressicn spring, labteches the atop lever
and conscoguently holds the selector cam sleeve
in the stop position.

{3} Relesss of the stop lever and selector
cam sle#ve geeurs when the selector-magnet
armatura, wder tension of its gpring, impreases
the trip-off screw located on the upper exten-
aien of the armature, against the trip-latch
plunger. Movement of the plunger tilte the
bell e¢rank and reises the trip lateh clear of
tha stop laver,

d. SELECICR ASSEMELY

(1) The sslector assembly (Flgure 5),
located below the range finger, consists essen-
tlally of a two-coll selecter magnet, armature,
aelector arm, locking lever, and fiwve each of
selector levers, swords and T levers,

(2} The armature pivets on the selector-
magnet bracket, extenda above the selector
amm, 3nd, under tenslon of the armature spring,
ridesz the armature cam on the selector cam
sleeve, This cam lmpresses the armature agalnat
the core of tha magnet in timed ralation to
the code impulses. If the magnet 1s not ener-
gized when the armature is presented, the
armmature ls imrediately retracted by its spring;
if energized, the armature is held by the
magnet for the duration of th- marking impulse.
The armature carries two adjusting screws;
the trip—off screw on an upper extension (Fig-
ure 6) and a seleetor-arm operating screw
(Flgure<5) on a lower extension. A selector-
arw spring links the selsctor arm to the arma-
ture and tends to hold the selector arm against
the head of the selector-amm adjusting screw.

{3) The selector arm plvots on a bracket
located in front of the magnet bracket. Ver-
tical extenslons of the selector am are poai-
tioned so as to present a blocking surface to
the arms of the five swords. A locking wedge
(Figure 5) with stud extending downward, is
attached to the forward end of the selector
arm. A stop detent, into whiech the stud pro-
Jeets, limits the travel of the selector amm
and tends to held it to either side.

{4) Tha locking wedge is acted upon by a
locking lever, the forward extension of which
locks the selector am to rlght or left as
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the locking lever drops inteo each indent of
the locking cam (aecond from the top) on the
cam sleeve. The locking lever rides its cam
under tension from the locking-lever spring.

{5) The five selector levers ard the swords,
which are coupled te them by floating piwvets,
lie between separator plates, The awords are
under alight pressure from the tongues of
these plates. The selector levers pivot on &
single post and under tencion of thelr springs
impress the tips of the swords agninst the arms
af the T levers. The T levers alsc lie between
the separator plates and pivet om a single post.
Five cam testn on t*~ eam sleeve actuate the
gelector levers in sequence, causing the sworda
te be withdrawn from the T levers for reposition-
ing by the selector arm,

{6) Selection of a character is accomplished
as follows:

(a) From an idling condition, under which
the main shaft rotates with the mgnet energized
and with the selector sam =leewe and the punch-
arm cam statiopnary, the aelecting cycle is
initiated by the reception of the start impulse
(ne current - spacing). The armature spring
retracts the armature and with it the selscter
am, tc the spacing slde. FPressure on the trip
latch plunger by the trip-off screw ecauses re-
lease of the aelector cam slssve by the range-
finder mechanism,

(b) During rotatien of the sleeve, the
armsture will be impressed on the eore of the
magnet ssch time the armature rises from an
ipdent in its cam, Assuming that code impulses
representing the ¥ character are being applied
to the magnet, the first will be MATHING (cur-
rent). This impulse will held the amature
attracted on the first presentation. The se-
lector am, co-active with the armture, will
likewise be in its MARKING position where it
willl be immediately locked by the loeking lever
as it dropa from the high part of ita csw,
The No, 1 selector lever, riding to the peak
of 1ta ecam, will shift the No. 1 sword in ths
direction of the apglzctor arm. Assuming that
the tip of the aword is in the SPACING position
{tip toward the right as viewed from the front
of the unit), its right arm will be blocked by
the selector arm, causing the sword tip to
shift te MARYING (loft}. A4s Mo. 1 selector
lever drops from the peak of the cam, the No.
1 swerd will be impresased against the left arm
of No. 1 T lever, causing it to rotate counter-
clockwise (as wiewed from above) due to tension
exerted by the aelector-lever spring. If the
tip of the No. 1 sword is in the MARKING posi-
tien when responding to the selector action
described in the foregoing, it will not require
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repositioning and will merely perform a simple
motion without contaeting the selector arm,
The ammature will be lmpressed on the magnet
core in time with No. 2 code impulse, bt since
thias impulase is SPACING (no current), the
armiture and selector am will immediately
return to SPACTNG in time for the selaetor arm
to be locked in that position by the lecking
lever. No. 2 sword will move toward the se-
lactor arm as lts assoclated seleetor lever
is actuated, and its left arm will be blocked
by the selector arm, provided its tip is in
the MARKING position [left ). The tip of the
sword will be thrown to spacing where it will
Impart clechkwise motion to No. 2 T lever aa
No. 2 selector lever drops off the peak of
its cam.

(¢} Correasponding actions accompany
the receptlon of the third impulse MARKING,
fourth 3PACING, and fifth MARKING, for comple=
tion of the "I" charaeter seleetion. Sub-
sequently, Nos, 2 and 5 T levers will assume
positiens eorresponding te Ne. 1. while Na.
4 will correspond to Neo. 2,

(d) Immediately follewing the fifth
impulse, the armature will again be preaented
to the magnet where it will be retained by
the stop impulse (MARKING). During this inter-
val, no loalkdng setlon will be applied to the se-
leetor arm, sinee, at that time, the locking
lever will be riding the long high portlon
of 1ta cam, During the stop interwal, the
atop arm of the aelector cam sleeve will come
to rest againat the stop lever on the range
finder, thus completing the selecting cycle.

(e) From the abowe, it is apparent that
the code impulses are utilised to direect the
tipa of the swords relative to the arms of
the T levers, apd that the motiwating force
applied %o the T levers derives from the ten-
gion of the selector-lever springs.

e, TAFE FEED-QOUT MECHANISM

(1) The tape feed-out mechanism is used
for the purpose of starting a roll of tape
through the prepunch and perforating mechaniams
or to prepare a series of rubouts (when the
line is idle and the selector magnet is ener-
glzed).

(2) The tape feed-put mechanism is mounted
on top of the seleeting unit and conaiste of
a tape fesd-cut lewer, a release rod, a spring,
and mounting screws (Flgurea 1 and 6). It
provides a means of releasing the trip lateh
of the range-finder assembly manually freeing
the selector-clutch cam sleeve to rotate while
the selector magnet is energized, The release
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lever ls mounted on a range-finder mounting
post of the selector plate and plvots at this
point. The lever has two amms, one projecting
to a poaition to engage the bell erank of the
range-finder assembly, the other mounted to
the clutch release rod. The release rod is
mounted to a bracket and a post by two elongated
holea so that it may be moved back and ferth.
A spring is attached to the rod to held it in
a forward position,

{3) When pressure is applied to the release
rod of the tape-feed—put mechanism, the relsase
lever turna alightly in & counterclockwise
direction causing one of the tape-out-lever
arma to actuate the bell erank of the range
firder and relesse the trip lateh, The selector-
clutch cam sleeve iz then free to rotate as
long as the lever is preased., A3 soon as
pressure is removed from the release rod, its
spring pulls the mechanism ocut of engagement
with the range-finder bell crank and the se=
lactor-cluteh cam sleewe is stopped by the trip
lateh re-engaging the stop pawl of the range
scale. When this mechanism is used the LETTERS
code combination is perforated in the tape,since
the magnet is energiged during the complete
revolution of the selector ecam zleeve,

f. CLUTCH THROWOUT LEVER

Iuring the positioning of the Ko. 5 selector
aword, the sixth cam of the selector cam aleave
disengages the cluteh stop amm from the driven
clutch member (Figure 4). The main-shaft clutch
apring then mevea the eluteh membera into en-
gagement with each other and causes the main-
bail cam and punch-arm ¢am to retate, HRotation
continues until transmission ceasea, Then tha
¢lutch stop amm of the cluteh throwout lever
engagea the cam surface of the projection on
the driven elutch member and cams it out of
mesh with the driving cluteh member, Thus it
may be seen that immediately after the completion
of & selecting cycle the main-bail cam and
punch-arm c¢am will be permitted to rotate one
revolution to perform the operations required
for printing and perforating. respectively,

£. FRINTING

(1) The power for the performance of print—
ing and other functions (except selecting, per-
forating and apacing) is derived from the main
bail which is operated by the main-bail cam
through the medium of 3 bell crank, lever, and
plunger (Figure 7). In the normal stop posi-
tion, the main-bail bell-crank roller is on
the high part of its cam as shown in Figure
T. In thls position the mein bail engages

the camming surface of the pull bars, pushing
them forward away from the code bara so that
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the code bars can be positiocned by the selector
mechanism. When the main-ball cam rotates,
the main-ball bell-crank roller rides deown
the alope of the main<bail cam and permits
the main-bail apring to raisa the bail through
the medjum of the main-ball plunger and the
main=-ball lever.

(2) As the main bail moves upward, the
pill-bar aprings move the pull bars toward the
code bars, The unselected pull bars are block-
ed by the code bars but the selected pull
bar moves into the path set up by the alipmment
of notchea in tha eode bara, and & hoeoklike
projection of the rear edge of the selected
pull bar is engaged by the main bail, causing
the pull bar to be raised, The rack and gear
connection between the pull bar and type bar
causes the type bar to rotate about ita pivet
toward the platen. As the pull bar 1z moved
upward, the sloplng surface af the rear pro-
Jeetion on the pull bar strikes a stripper plate
and causes the pull bar to be disengaged from
the main ball shortly before the type bar
reaches the platen. Momentum carries the type
bar the remalnlng distance to the platen.
Purther rotation of the main-ball cam restores
the main bail and pull bara to their normal
atop pogltion.

(3) Letter charactera are printed near
the top of the taps and flgure characters are
printed near the bottom of the tape.

h, CODE-BAR LOCKING LEVER

The ecde bars are locked in position after
each selection by the code-bar locking lever,
located in the extreme right-hand alot of tha
pull-bar guide (Figure 94). The locking lever
1s brought into engagement with "V" shaped
notehea in the ecede bars by a spring during
the early part of the upward atroke of the
maln bafl, It is cammed ocut of engagement
with the notehea by the main bail as the main
bail nears the end of its downward atroke
(Flgure 7). When the code bars are not engaged
by the loeking lever (Flgure 9B), they are
free to be positioned by the selector swords
and T levers (Figure 5).

1. CODE-PUNCH MECHANISM

(1) Power for perforating the tape is
derived from the punch-arm cam con the main
gahaft which actuates the code punches by means
of the punch arm through the medium of the
punch-arm bracket, punch-arm link, punch bail,
and punch selector fingers (Figure 10). The
punch selector fingers are poaltioned by the
punch bell-crank springs sc that the selsction
set up in the code baras will be perforated in
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the tape. The positicning of the puneh selector
fingers takes place early in the upward strole
of the main bail. The motion of the code-bar
locking lever is utilized to operate the code-
bar bell cranks which move toward the code bars
with the locking levers (Flgure 94 and B}, If
a code bar has been positioned to the right,
the motion of the asscciated code-bar bell erank
will be blocked by the code bar as the code-bar
locking lever movea toward the code bars, and
the punch selector finger will remain in posi-
tion to engage the punch as shown in Figure 10,
If the code bar has been positioned to the laft,
the eode-bar bell erank will be free to follow
the code-bar locking lewer, and the train of
linkage between the code-bar bell crank and the
punch bell crank will cause the punch bell crank
to be turned in a clockwise direction, thereby
moving the punch selector finger to the right
in a position to prevent engagement with the
p‘u:l'lch..

(2) Shortly after the punch salector fingers
have been positicned, the punch-arm cam rotates
the punch bail through the medium of the punch-
arm bracket and the punch-arm link. As the
punch-arm eam rotates, the selector fingers
which are in line with the punchea raise the
punchea te perforate the tape. A feed pawl
attached to the punch ball rotates the feed
roll after sach code corbination is perforated
and advances the tape for the mext combinatien
to be perferated (Figure 10).

J+ FEED-HOLE PHREPUNCH MECHANISM

In order to permit the last charscter combi-
naticn perforated in the tape to be sensed at
a point .100" from the cede punches, the feed
hoeles must be perforated in the tape before
it reaches the code punches. This is accomplish-
ed by means of a prepunch mechaniam. This
mechani=n consiats of a lower bail, an upper
bail, a feed pawl, a feed-roll assembly, a
tape tensien lever, a fesd-hole punch, and a
detent lever with a roller (Figure 11). The
mechaniam is operated with each revolution of
the punch-sarm gam through the medium of the
punch amm and the punch-arm link. The parts
are so asgembled and adjusted that when the
lower extension of the lower bail is moved to
the left by the punch-arm link, the left end
of the upper bail moves downward and drives
the feed-hele punch through the tape in the die
block. At the time this motlon takes place the
feed pawl moves upward and engages 2 higher
tooth in the feed-roll ratchet., When the low-
er extension of the lower bail moves to the
right, the reverse motion of the upper hail
and the feed pawl takes place. The feed-hole
punch withdraws from the tape just before the
feed pawl rotates the feed roll by engaging
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a teoth on its ratehet during its downward
movement., Similtanecusly with the above action,
the detent roller rides over a tooth on the
star wheel of the feed-roll assembly to insure
eéven spacing of the feed-hole perferations.
Since the feed hole punch is located sewveral
feed hole spaces to the right of the feed roll
it is necessary to aasist the mechaniam manually,
when inserting tape, until properly spaced feed
holes reach the feed roll. This may be done
by applying a slight pressure to the tape ten-
sion lever so that the fead roll grips the tape.

k. OVERLAP

In summarielng the seleocting, printing, and
perforating cperations deseribed in the fore-
going, it should be noted that the salecting
cyele is followed immediately by the operating
cycle. Near the end of the selscting cam sleswe
revolution, the sixth cam trips the clutch
throwout lever and allows the main-bail cam
and punch-arm cam to make one revolution,
Thus it may be seen that the printing of a
character or the operation of a funetion re-
quires time equivalent to both a selecting
ard an operating cyelse, However, the selection
of the next character may be made at the same
time that an operating eyecle is taking place,
This arrangement is known as overlap and is
used to facilitate printer operation at high
speeds. MWithout this feature, it would be
necessary te allow tims for operation after
each palection.

m. RIBBON FEEDING

The ribbon feed lewer is oparated by an
indent in the main-bail plunger. Attached to
the upper end of the ribbon feed lewer is the
ribbon feed pawl whith engages with the teeth
on the ribbon feed ratehet, With sach operation
of the main pail, the mtchet is rotated a
slight amount, This motlon is carriesd through
a2lther one or two bevel gears on the ribbon
2 pool shafts and causes one of the ribben
spools to revolve (Figures 12 and 13).

n. RIBBON REVERSE

Assuming that the ribbon 1s being wound on
t he left-hand spool and is almest unweund
from the right-hand apeocl, an eyelet which is
fastened to the ribbon engages and meves the
right-hand ribben reverse arm. This arm moves
the right-hand ribbon reverse pawl into the
path of the ribbon reverse bail (Figure 13).
Az the badl moves dowrmard it engages the ribbon
reverse pawl apd shifta the ribbon feed shaft
(Figure 14) from the left-hand ribbon feed
bevel gears te the right-land bevel gears,
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The ribbon then becomes wound on the right-hand
gpocl. The reversing cperation takes place in
8 gimilar marnner cn the left-hand side of the
assembly when the eyelet near the left end of
the ribbon engages with the left-hand ribbon
reverse arm,

0. UFFER AND LOWER CASE SHIFT MECHANISM

(1) The platen consists of a plug of compo-
sition material abeut 1/4° in diameter mounted
ori a steel bar about 3/8" aguare amd about 27
long. This assembly fits on the platen frame
which 15 mounted sc that it can be shifted
back and ferth on shafts in the platen-shift
bracket (Figure 15).

(2) To print letters when the platen is
in the FIA/RES position the LETTERS pull bar is
selected. As the main ball moves upward it
ralsea the LETTERS pull bar and a horizontal
projection at the lower end of the pull bar
engages the shift lateh (Figure 16) and turns
it in a clockwise direction. This lateh which
engages a noteh on the shift bail (Figures 15
and 16) moves cut of engagement with itas noteh
and frees the shift bail to be turned counter-
elockwise on 1ts axia by tension of its spring.
As this bail turns, an extensiocn arm at the
upper side of the bail engages the platen frame
and movea it toward the rear of the machine
until it is lateched by the shift lever (Figure
17). In this position the platen supperts the
tape opposite the letters on the type pallets.

(3) Engaging the rear extension of the
shift bail 1s an intermediate bail which is
turned clockwlse by the foregoing action of
the shift bail. The intermediate-bail adjusting
serew at the rear epd of the intermediate bail
1z then positioned abeove the lowest trawel of
the min-hail. extension bracket (Figure
15). A1l this actien takes place during the
upward movement of the min-ball plunger. When
the main-bail plunger moves downward again,
the plunger extension strikes the intermediate
bail adjusting screw and drives it downward to
reset this chain of linkage and restore the
shift lateh to its latehed position in the neotch
of the shift bail.

HOTE

The foregoing action also taksa place
when the SPACE selection is made if
the mchine is equipped with a space
pull bar,

(4) To print figures when the platen is

in the LETTERS position, the FIGURES pull bar
is selscted (Figure 17). As the main bail
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moves upward, it 1ifts the FIGURES pull bar,
A horimontal projection at ita lower extremity
unlatdhes the shift lever from the platen frame
and permits the platen frame spring to move
the platen frame to the FIGURES (forward)
position against the FICURES stop serew (Figure
15), In this position, the platen supports
the tape opposite the figurea on the type
pallets,

p. MOTCR UNITS

(1) Synchronows metors (110 wolt &0 cycle)
are furnished with the FRXD9 and FRXD10. How=
ever, 110 volt 50 eyele aymehronous motors, 110
volt B0 cycle serdss, and 110 wolt D.C. shunt—
wourd motors are also available for use on this
apparatus,

(2) A resistor unit is connected in series
with the armature of D.C. shunt-wound motors
and in series with both field and armature of
seriss-wound motors. The resistor unit consista
of appropriate =lements whieh are used in
parallel for the serliss-wound metor and in
seriea for the shunt-wound motor. The contact
of & governor assenbly shunts the resistor
elements.

{3) The governor assembly (Figure 18) ia
mounted on the moter shaft and conaists essen-
tially of a centact, contaet spring, apeed
adjusting spring, and adjusting wheel. The
resistance ia shunted by the contaet until
the motor reaches a speed at which centrifugal
fores overcomes the contaet spring tensicn
and opens the contaet. Alternate opening and
closing of the contaet causes the resistor
elements to hold the motor to the required speed
in aceordance with the contast apring tension
as regulated by the speed adjusting wheel.

(4) The motor is equipped with a target
having black spots on a white background. A
speed indieater (tuning fork with shutters
attached to the enda of the tines) is used to
vismlly check the motor speed. With a proper-
ly adjusted spring tension, the spota on the
target will appear stationary, when cbserwed
through the shutters of the vibrating fork.

9. ITNCHRONISM

(1) In order that the signals ment out
by the tranamitting atation may be interpreted
correctly by the receiving units, it is neces-
sary tc keep the reeeiving wnits in synchronism
with the transmitted signals. 3Synechronism ia
maintained by having the receiving selector
cam sleswe rotate faster then the tmnamitting
cam sleeve and by use of the atart and atep
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impulses in the fellewing manner:

(2) The reeeption of the start impulse
starts the selector cam sleeve on the receiving
unit revelving, At that instapt, the selector
cam sleeve is in wnison with the transmitting
cam sleeve. The selector cam sleeve iz 3o
constructed that the distance traveled from
the position where the cam sleeve starts to
move & selactor lever to the position where it
atarts te move the next selecter lever is
greater than the distance traveled by the trans-
mitting eam sleeve, during the same interval;
but sinees the selector cam sleeve travels
faster, it reaches its second positien at the
same time the transmitting cam sleewve reaches
its second position,

(3) The selector cam slesve campletea its
revolution before the transmitting cam sleeve,
but the transmitting cam aleeve sends out the
atop impulse which stops the seleetor cam
sleave until the transmitting cam sleeve again
aends out the start impulse. Usually the se-
lector cam sleeve is one-seventh faster than
the transmitting cam slesve, and the selector
cam slesve 1s at rest ocne-seventh of the trana-=
mission time, If the aspeed of the selector
cam aleeve ia faster or slower than the proper
speed, the cam remalns at reat more or less, as
the case may ba, Of course, there may be a
slight errcr in the relative position of the
selector eam sleeve in the varlious positions,
but the meehanism is s¢ conatructed as to com-
penaate for this and, due to the fact that the
selector.cam sleeve starts each revelution
slmiltanecusly with the transmitting cam slesve,
thiz error does not become accumulative,

r. ORIENTATION

(1) In order to synchronize the action of
the selector mechaniam with that of the trans-
mitting mechanlsm and to utilize the receiving
margin of the selector te the best advantage,
it is necesaary to loecate the atarting point
of the selsctor cam aleeve at the moat faver-
able angle. This is accomplished by positien-
ing the index arm of the range finder.

{2) When awvallable, a signal-distcrtion
test set should be used for orienting the
range finder. The index arm, in its final
aetting, should be at the optimum position
for biae in accordance with procedures outlined
in the Teletype distortion distributor bulletin
applying te the test set.

{(3) When a signal-distortiocn test set is
not available, the orientation range may be
det ermined while recelving the charactersa
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"EY." The index arm should be moved in one
direction until errors appear in tho perforated
tape and then retracted slowly until the errors
disappear. After noting this peosition, the
index arm should be moved teward the opposite
end of the scale amd the cther limit determined
in a similar manner. The fimal setting should
be midwey between the determined limits.

3. PIVOTED TAFE TRANSMITTER AND DISTRIBUTOR
MECHANTSM

a. GENERAL

The pivoted tape transmitter amd distributer
mechamiam conaista essentially of & tape-sensing
and a tape-feeding mechaniam, a transfer mech-
anism, & set of transmitting contacts, a set
of dlstributor contacts, a sensing cam-shaft
assembly and a distributor cam-shaft assembly.
Fach of these shafts get their powar from
the moter through the medium of the maln shaft
and the subshaft asaembly.

b. PIVOTED TRAMSMITTER TOKE

The tape-sensing and tape-feeding mechanisms
are arranged so that the porticns of these
mochanisms that feed apd sense the tape are
movnted on a plvoted transmitter yoke (Figurs 2).
This yoke is moved toward the perforator dle
bloeck by the taps-feeding mechanism which
pulls it aleng the tape so that the tape ecan
bz sensed up to and including the last combi-
nation perforated. Alsc this yoke can be
moved away from the perforator die block by
the perforated tape (until it reats againat
itas backstop) to parmit the tape to move down-
ward inte a storage compartment or form a loop
betwean the perforator die block and the yoke.

e. SENSING-SHAFT MAGNET CONTACT

(1) This contaet is located directly
undar the rear of the perforating die block
and is operated by the plvoting motion of an
extenaion on the rear of the transmitter yoke.
Its function is to make and break a eircult
to the sensing-shaft magnet. As the tape 1a
adwanesd cut of the perforator die block the
plvoted transmitter yoke moves to the left
away from the die block and the tranamitter
yoke extension permits the contaet to ¢loae.
A& circult is than completed through the sensing-
shaft magnat which attraets its armatore and
pulla the sensing shaft clutch throwout lever
(attached to it) out of engagement with its
¢luteh member. This frees the sensing-shaft
cam aleave to rotate with the sensing shaft
and operate the tape feeding and tape senasing
mechaniams.
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{2) After perforntion is stopped, the
pivoted sensing mechaniam 1s pulled to the
right along the tape, by means of the tape
feeding mechanism, until the extension at tha
rear of the transmitter yoke opens the contact
and breaks the eircult te the sensing—shaft
magnet, When the senaing-shaft clutch throwout
levar ia released from the power of the magnet,
it iz pulled by its sprirg into engepement with
the camming surface of the eclutch driven member
where it disengages the cluteh teeth and stops
the tape-feeding and tape-sensirg mechanisms.
The contact ia adjusted in such a manner that
it opens Just as the senaing fingera sense
the last perforation in the tape and the pivebted
machanism comes to rest agaimat the dle block.

d. TAPE DEPAESSOR (TAPE OFERATING BAIL)

A tape depressor is provided to stari the
tape moving downward inte the storage compart-
ment when transmission is stopped or does not
keep up with the tape as it is being perforated.
As acon as a loop of tape forms, &an amm of the
tape depreasor engages the pivoted yoke to pre-
vent its movemsnt when the tape is being pulled
from the storage compartment after tranamission
is again resumed. When the stored tape feeds
through the sensing mechanism until the loop
shortens, it lifts the tape depresser out of
the way and frees the sensing mechanism for
movement along the tape until it reaches the
perforator die bloeck.

e. TAPE FEENTNG MECHANTSM

(1) Te tape is fed through the tape sensing
mechanism or the tape sensing mechanism is
advanced along the tape in order to aense the
eode combinaticns in the tape. This is accom-
plished by mears of the tape feed—pin cselllating
arm and the tape feed arm (Figure 19). These
arms are actuated by the tape feed-arm osell-
lating=-lever bail and the tape feed lever
reapectively. Fach arm is plvotally attached
to its associated part on the same center as
the pivoted yoke and is operated in the plveted
yoke by cams on the sensing shaft. The tape
feed-arm osecillating-lever bail is elamped to
the tape feed-pin cscillating-lever extension,
which rides on its cam; and the tape feed
lever is clamped to the tape feed-lever exten-—
sion. A4 roller on the lower end of the tape
feed-lever extension rides on 1ts ecam, The
tape feeding operations in the varisus atepa
of one complete cycle are az follows:

{a) In the initial position the pins
in the upper end of the tape feed-pin oscil=-
lating arm engage with the tape (Figure 19).
From this positlon the tape feed-pin ocscil-
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lating arm is advaneed to itas secomd position
as the tape feed-arm roller rides down the
cam surface of the tape feed-pln cselllating
arm in response to action by its operating
apring and cam. The tape feed-arm roller then
wedgea bebween the cam surface of the tape
feed-pin oseillating arm and a surface on the
tranamitter yoke to hold the tape feed-pin
pseillating arm firmly against its adjusting
serew (Figure 20). At this time the tape feed-
lever extension reller is held suspended from
ita cam due to the wedging positicn of the
tapas feed-arm roller.

(b} The tape is then clamped in posi-
tion by the tape holding-finger pin (located
just in front of the sensing pina) and the
tape—out finger pin (located behind the sensing
Pins) pressing the tape upward against the
transmitter 1id. These fingers are cperated
by cams on the sensing shaft through the medium
of their respective operating levers.

(c) Immediately thereafter, the cacil-
lating-lever extension rides to the high part
of its respsctive cam and pulls the tape feed
pins downward from the tape. At the same
time the tape feed-lever extension roller
engages the low part of its cam (Flgure 21).

{d}) The tape feed-lever extension roller
then rides to the high part of its cam and
pushes the tape feed-arm roller np the ecam
surface on the taps fesd-pin oscillating arm,
This arm is then pulled horizontally to the
right against its atop by means of two springs
and tekes g positien direetly under the next
set of feed holes (Figure 22).

(e} The last atep in this ecycle ia the
upeard movement of the tape feed-pin caclllating
arm to re-sngaga the tape and the dosnward
movemant of the tape—out pin and helding pin
to release their hold on the tape. These
movements ars brought about as the tape feed-
pin cacillating-lever extension moves to the
low part of ita cam and the holding-pin lever
and taps-out-pin lever cam followera move to
the high part of their cams (the initial posi-
tion).

(2) These movements take placs with each
complete revelutlon of the sensing-shaft cam
sleeve to feed the tape through the sensing
mechaniasm.

f. SICNAL TRANSFER AND STORAGE MECHANISM

(1) At the time that step two in the tape-
fesding cycle 1a takling place, the sensing

fingers fas]l the and take a s&tm.% accord-
ing to the code o'c.\:ggmtion punched in the tape.
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The salector levers may ascume either of two
poaitions according to whether their associated
sensing-finger pins are blecked by the tapd or
pass through a hole in the taps (Figure 23).
If tape, perforated with code cembinations, is
in the sensing mechaniam &t this time, the
sensing fingers under these perforations preject
their pins through the holes in the tape and
permit their selector-lever ecam followers to
be pulled toward the low part of their respec-
tive cams; while the other aelector levers are
held in their upward position as thelr sensing-
finger pins strike the unperferated portions
of the tape. The tranafer-bail roller then
rides to the high part of its cam and moves
the T-transfer levers to the right againat their
aelector levers.

(2) Under the above condition the mechanism
i3 positloned so that the operated selector
levers (those which have their sensing-finger
pins through perferationa im the tape) have
their lower extensions in lire with the lower
arms of their respective T-transfar levers,
The unoperated selector levers (those which
have their sensing-finger pins against the tape)
have their upper extensicns in line with the
upper amm of their respective T-transfer levera,
When the tranasfer ball is operated by its cam
(Figure 23), those T-transfer levers engaging
the operated selector levers rotate clockwisze
and move thelr transfer slides upward; whereas,
these T-transfer levers engeging the unoperated
sgelector levers rotate counterclockwise and
move their trapnafer alides to the downward
position. Upward mevement of a transfer slide
places its reapectiwve awltching-control contact
plle-up in what is called the operated position;
whereas, downmard movement of a tranafer slide
places the contact pile-up in the unoperated
position,

(3) It ahould be noted that if sne or more
awitching—control contacts do not reguire a
change in setting from the previous selections,
there will be no engagement betwsen the corre-
aponding selector levers and thelr asscclated
T-tranafer levers. Therefore, the positions
of the T-tranafer lever, the tmnsfer alide,
and the contaet bail will remain unchanged.

(L) Assuming that the code combination
for the letter E is received, the operation
of the mechanism from the perforated tape to
the setting of the switehing-control contacta
is as follows: In the atop poaltion (Figure
23) the sensing fingers are held flush with
or below the' top surface of the tape-guide
plate on which the tape slides. This is due
to the fact that the selector-lewer cam follow-
ers are on the high part of their cams. As
the ecam sleeve of the sensing shaft rotates
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in a counterclockwise directien to a point on
the cam where the selector-lever cam followers
are freed from the cam, the selector levers
(being acted upon by their aelector-lever
springs) push the sensing fingeras upward teo
senae the tape. Since the letter E code com=
bination 1s perforated in the tape, the Ne. 1
sensing finger pin passes through the hoele in
the tape. The No. 1 selector lever continues
to turn in a counterclockwise direction until
its lower arm takes a position in lime with
the lower extension of the No, 1 T=transfer
lever (Figure 24). The remaining sensing fingers
{being blocked by the tape) hold the upper arms
of their selector levers in line with the upper
extensions of their T-transfer levers. The
transfer-bail roller, which is also operated
from & cam on the sensing-shaft assembly, then
rides to the high part of its cam and moves the
axls, on which the T-transfer levers are plvoted,
to the right., As this motion is brought about,
the lower extenaion of the No. 1 T=transfer
lever engages the lower amm of the No. 1 selector
lever and the T-transfer lever rctates slightly
in & clockwise direction. The end of the T-
tranafer lever which is engaged in the Ne, 1
tranafer slide moves the No. 1 transfer slide
upward as the T-transfer lever rotates. A
projection on this transfer slide rides on a
cam-like surface of tha No. 1 contact ball amm
and presses the top of the arm to the laft. At
the top of this contact bail arm 4s an eceentric
which is adjusted agaimst an insulater that
operates the No. 1 switching-centrol contact-
apring plle-up.

(5) From the description of the foregoing
action it may be seen that if the code being
sensed in the tape permits a sensing finger
to pasa through the tape, the associated awiteh-
ing-control contact pile-up will be oparated;
or if the code being sensed in the tape blocks
a sensing-finger pin the associated switching
control contact pile-up will remain unoperated,
These switehing-control contacta originate
electrical eireuits which may be connected ta
external apmratuos.

g£. STGNAL RETRANSMITTER

(1) Assoclated with the sensing mechanism
is a distributing mechanism which consists of
a magnet-controlled cam-shaft assembly and a
set of distributor contacts, This mechanism
is located directly under the senaing mechanism.
Tts function is to trensmit pulse eloments of
8 code combination which iz set up on the Tive
distributor contacts by means of electrieal
eireuits from the switching-control centacts,
and send them in the proper sequence to external
apparatus. The ecntacts on the right side of
the distributor contact assembly are wired
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Individually and termipate in the 33-point
multiple plug. The start-stop, 1, 2, 3, &4,
apd 5 contacts on the left side ef the distrib-
uter contact assembly are wired together (Fig-
ure 25) and terminate in the 33-point multiple

plug.

(2) The distributor contacts are mechan-
ieally operated from the cam shaft through the
medium of contact levers amd close invariably
with each revolution of the cam assembly (Fig-
ure 26). The cams are arranged on their assem—
bly in such a manner that the contacts are
made to close and open in timed relation to
sach other during each revolution of the cam
ahaft assembly. MARKING and SPACING impulsea
are sent to the line in the order in which
they are set up electrically on the distributor
contacts. Assume that the letter "E" code
combination is set up mechanieally on the
awitching-control contacta, and these contacta
are connacted directly to the distributor
contacts instead of passing through the external
apparatus. Under this condition the No. 1
switching—control contact pile-up is operated
apd connects current to the No. 1 distributer
contact, while the Nes. 2, 3, L4, and 5 trans-
fer contacts are open and no current is conrect-
ed to the Nea. 2, 3, 4, and 5 distributor
contacts. When operating locally the distrib-
uting shaft cam-sleeve assembly is set in
motien when a contact, operated from the sensing
shaft through the medium of a contact laver,
e¢loses and completes a eircuit to the distrib-
utor magnet which becomes energiszed. Energiza-
tion of the magnet attracta the magnet armature
and causea the throwout lever (which ia attached
to the armature) to free the distributor cam—
aleeve assembly so that it may rotate. While
the cam-sleeve assembly rotates, the distributor
start-stop contact opens and sends a start
(SPACING) lmpulse to the line. This contact
remains open until the Nos. 1, 2, 3, &, and
5 distributor contacta all close and open in
gequence. Since No. 1 diatributor contact
has current, and Nos, 2, 3, L, and 5 distributor
contacta have no current, a MARKING impulse
fellowed by four SPACING impulses entera the
line. The start-stop contact then closes to
send a stop (MARKING) impulse to the line,
This completes the cycle. Thus a code combi-
natlcon ror the letter E which was set up on
the switching-control contacts of separate
electrical eircuits is sent into the line
through the distributer contacta.

{3) The distributor auxiliary contact,

closes after the No. 3 distributer contact opena
in the foregaing cycle and opens after the start-
stop contact closes,
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{4} The pattern of tne code combinations
te be sent to the Line may be reccived from
the switeching-eontrol contacts eusociated
with th2 sensing mechaniam previously described
through an external apparatus, or it may be
received from remcte relay controlled contacts,
If the code combinmation to be zent inte the
line comes frem a remote source through re-
motely comtrolled relaya the asnalng mechanism
(if operating) may be stopped from the remcte
spuree to serd a different message to the line,
After the transmission from the remole source
is completed the sensing mechaniam mzy be
relszsed wnd loe:l trensmissien recsumed. While
the feregeing cparations are talking place, 2n
incoming messzge may be roccived and stored
in the tape for future trunsmission,

L. CONTACT ASSEMBELIES AND OTHER FEATURES
a, SWITCHING CONTACTS (FRMD9 ONLY) (Figure 1)
The FRXD% is equipped with a set of awitching

contacts located above the code bara, Thase

contacts are actuated by sperially designea
pull bars which respond to code combimations

received by the selector in the same manner
as other pull bara,

b. UNIVERSAL CONTACTS (Figure 27)

The univeraal contacts located under the
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base casting are actuated by an extensicn of
the main-bail plunger through the medium of a
contact lever. These contacts are actuated
with each downward stroke of the main bail and
function to apply battery to associated contacts.

€. TAPE-FEED-INDICATCR CONTACT (Figure 28)

The tape-feed-indicator contact assembly is
attached to the base casting direetly to the
rear of the prepunch mechaniam. A contaect
lever extends forward to & positlon directly
above the tape as it passes from the prepunch
mechanism te the code punch mechanism., If
for some reascn the tape becomes taut, the
contact lever is raised by the tape. Hotation
of the contaet lever opens the tape-feed-indica-
tor contact and breaks a ecircuit through it.
When this eircuit breaks, an auwdible or visible
aignal warns the attendant that the unit is not

feeding tape properly.
d. MISCELLANROUS FEATURES (See Figures 1 and 2)

The Heperforator Tranamitter Distributcrs
are equipped with a code-punch feed-pawl relsase
lavar to facilitate manual movement of the tape
through the cede punch block. They are also
aguipped with a prepunch feed-pawl release
lever which, when depressed, permite rotation
of the prepunch feed rell in either direction.
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