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SECTION I

DESCRIPTION

1. CEMERAL

a, The Reperforator Tranamitter Distributor
is a motor driven mechanism which combines in
a2 single unit the functiens of a typing reper-
forator and a tape tranamitter distributer.

b. The unit provides a fully autamatic mechan-
ism in which the perforated tape may be stored
in the form of a loop to accommedate any delay
in transmission, or in which all the combina-
tions in the tape up to and including the last
character perforated may be immediately trans-
mitted. This i3 aceomplished by means of a
pivoted tape transmitter which moves along
the tape, as it becomes taut, until it reaches
& position one character space (,100M) away
fram the peint at which eode perforation takes
lijlacaéd Stendard 11/16" wide perforator tape

& used,

c. The FRIDY znd FRYDLO reperforator trans-
mitter distributors have the sams mechanical
features with the exception of the pull-bar-
operated awlitehing contacts which are provided
on the FRXDY ecnly.

d. The reperforator tranamitter distributer
receives and retranamita signal combinations
of the atart-stop five-unit esde (Figure 3),
This code utilizes five selecting elements in
combinations of current and no—current intervals
to form thirty-twe ¢ode ¢ombinstions, In order
te maintain synchronism between transmitting
and receiving units, each group of five select-
ing intervwals is preceded by a START interval
and followed by a STOF interval. Interwals
during whieh current is transmitted are desig-
nated as MARKING intervals and those during
which no eurrent 1s transmitted are designated
as JPACING intervals.

2, TYPING AND REPERFCRATING MECHANISM
a, GENERAL

(1) A method of tape pearforating known
a3 chadless perferating is used to permit both
printed and perferated characters to oceupy
the same portion ef the tape. The punchinga,
or chads, are not completely severed from the
tape but remain attached to it at their leading
edges so as to form llds over the holes, The
printed characters are legible beeause the
perforating does not eliminate any portion of

the tape.

(2) Typing and perforating occur simulta-
neously, but due te the faet that the platen
is to the right of the perforator die block,
characters are typed at the right of their
respective perforations. The separation between
the printed character and its associated per-
foration ia six eharacter spaces. This separa-
tion must be taken into account when tearing
message tapes from the unit or in cutting the
tape. When the tape i1s to be weed for trans-
mission by means of an external transmitter
distributor, the end of the tape should include
all of the printed charagtera in the message
and the first printed character of the message
muat be preceded by at least six sets of code
perforations in order to transmit the zntire
message,

{3) When a message tape is inserted in
the tape pulde of an external transmitter dis-
tributor, and the printed symbol of the charac-—
ter to be tranamitted is positioned cpposite
the tape locating mark impressed in the tape
guide, the code parforaticn for that character
will be over the tape sensing pins in pesition
for tranamizsion, Under this corditien, if the
tape retainer of the transmitter distributer
is fastened over the tape, the tape lomting
mark will be covered, but the printed character
will be wisible immediately to the right of
the tape retainer.

b. MAIN-SHAFT ASSEMELY

Motion for the setting up of sclecticna znd
for the performance of all funections is deriwed
frem cams mounted on the main shaft (Figure L),
Thia shaft is driven by a motor through the
medium of a pinien and worm gear. The selector
cam slesve is fitted over the ond of the main
shaft and is driven through the madium of a
frietion eluteh formed by two paira of stael
dises separated by felt washers. The main-bail
cam (which provides motion for all other func-
tionz of the receiving unit except selecting,
perforating and spacing) and the punch-arm cam
are assembled in cne wunit and are driven by a
positive clutck consisting of a driving member
and a driven member.

c. FANGEE=-FIKDER ASSEKELY
{1) The range-finder aszembly (Figure &)

1-1



Section I
Paragraph Zc(l)

consista essentially of a meunting plate with
graduated seale, an index arm, stop lavar,
trip lateh, bell erank and trip-lateh plunger.

{2) The angular position of the stop
lever iz econtrelled by the index arm so as to
stop the seleetor cam sleeve at the reguired
position. The trip lateh, under tensien frem
a compressicn spring, latehes the stop lever
and conseqguently holds the selector cam sleeve
in the stop pesition.

{3) Relesss of the stop lever and selector
cam sleeve peeurs when the selector-magnet
armiture, under tension of its spring, impresses
the trip-off screw located on the upper exten-
aion of the armature, against the trip-latch
plunger. Movement of the plunger tilts the
bell erank and raises the trip lateh elear of
tha =top laver.

d. SELECTCR ASSEMELY

{1} The selecter assembly ([Filgure 5),
lecated below the range finger, consista easen-
tlally of a two-goll selecter magnet, armature,
aelector arm, locking lever, and five sach of
gelector levers, awords and T levers,

(2) The armature pivets on the selector-
magnet bracket, extends above the selector
arm, and, under tension of the armature spring,
ridez the armature e¢am on the selector cam
gleeve, This cam impresses the armature against
the core of the magnet in timed relation te
the code impulses. If the magnet 1s not ener-
gized when the armature is preaesnted, the
armature 1s imeediately 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 selector-arm operating scraw
(Flgure-5) on a lower extension. A selector-
arw spring links the selector arm to the arma-
ture and tends to hold the selector arm against
the head of the selector-arm adjusting screw.

{3) The selector arm plvots on & bracket
located in front of the magnet bracket. Ver-
tieal extensions 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 which the stud pro-
Jects, limits the travel of the selector arm
and tends to hold it wo either side.

(4) The locking wedge is aeted upon by a

locking lever, the forward extension of which
locks the selector amm te right or left as
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the locking lever drops inte sach indent of
the locking cam {second from the top) on the
cam sleeva, The locking lever rides its cam
under tension from the locking=lever spring.

(5) The five selector levers and the swords,
which are coupled to them by floating piwvots,
lie between separator platea, The awords ire
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 against the arms
af the T levers. The T levers also lie between
the separator plates and pivet on a single post.
Five cam testn on t“- cam sleeve actuate the
gelector levers in aequence, causing the sworda
to be withdrawn from the T levers for reposition-
ing by the selector arm,

(6) Seleetion of a character is accomplished
as follows:

(8) From an idling condition, under which
the main shaft rotates with the mgnet ensrgized
and with the selector =am sleeve and the punch-
arm cam stationary, the selectimg cycle is
initiated by the reception of the start impulse
{ne current - spacing). The armature spring
retracts the armature amd with it the selector
amm, to the spacing side. Pressure on the trip.
latch plunger by the trip-off screw causes re-
leass of the seleetor cam slzsve by the range-
finder mechanism.

(b) Turing rotatien of the sleeve, the
armeture will be impressed on the core of the
magnet sseh time the armature rises frem an
indent in its cam. Assuming that code impulses
representing the ¥ character are beirg applied
to the magnet, the first will be MATKING (cur-
rent). This impulse will hold the armature
attracted on the first presentation. The se-
lector arm, co-active with the ammature, will
likewise be in its MARKING position where it
will be immediztely locked by the locking lever
as it drops from the high part of its csw,
The He, 1 selector lever, riding to the peak
of 1ta cam, will shift the NHo. 1 sword 1n th:
dircection of the aselzetor arm. Assuming that
the tip of the aword is in the SPACING position
(tip toward the right as viewed from the front
of the wnit), its right arm will be blocked by
the selector arm, causing the sword Lip to
ghift to MARXING (loft)., As Mo. 1 selector
lever drops from the peak of the cam, the No.
1 swerd will be impressed against the left arm
of No. 1 T lever, causing it to rotate counter-
clockwise (aa viewed from above) due to tension
exerted by the selector-lever spring. If the
tip of the No. 1 sword is in the MARKING posi-
tion when responding to the selector actiecn
deseribed in the foregoing, it will not require
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repositioning and will merely perform a simple
metion witheut contaeting the selector arm.
The armature will be impressed on the magnet
core in time with Ne. 2 code impulse, but aince
thls impulae is SPACING (ne current), the
armature and selector armm will immediately
return to SPACTHG in time for the seleetor arm
to be locked in that pesitien by the locking
lever. No. 2 sword will move toward the se-
lector arm as its associated 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 1t will
impart clockwise motion to Ne. 2 T lever aas
No. 2 selector lever drops off the peak of
its cam.

() Corresponding actions accompany
the reception of the third impulse MARKING,
fourth 3PACING, and fifth MARKING, for comple-
tion of the "Y" gcharacter selection. Sub-
sequently, MNos, 2 and 5 T levers will assume
positions eorresponding te Ne, 1. while Na.
4 will ecorrespond to No. 2,

(d) Immediately following the fifth
impulse, the armature will again be presented
to the magnet where it will be retained by
the stop impulse (MARKTNG), During this Ainter-
val, ne lockdng aetion will be applied to the se-
leetor arm, sinee, at that time, the losking
lever will be riding the leng high portien
ef 1ta cam. During the step interval, the
atop arm of the selector cam zleeve will come
to rest againat the stop lever on the range
finder, thus completing the selecting cycle.

(e) From the above, it is apparent that
the eode impulses are utilised to direect the
tips of the swords relative to the arms of
the T levers, and that the metivating foree
applied to the T levers derives from the ten-
sion of the selector=lever springs.

2. TAFE FEED=-OUT MECHANISM

(1) The tape feed—out mechanism is wsed
for the purpose of starting a roll of tape
through the prepunch amd perforating mechaniams
or to prepare a series of rubouts (when the
line is idle and the selector magnet ia enar=
glzed).

(2) The tape feed-out mechanism is mounted
on top of the selecting unit and conaists of
a tape feed-gut lever, a release rod, a spring,
and mounting screws (Flgures 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 selecter magnet is energized. The release
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lever 1s mounted on a range-finder mounting
post of the selector plate and pivots at this
point. The lever has two arms, one projecting
to a position to engage the bell ecrank of the
range=finder assembly, the other mounted to
the elutch release rod. The release rod is
mounted to & bracket and a post by two elongated
holes so that 1t may be moved back and forth.
A spring is attached te 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 release
lever turna alightly in & counterclockwise
direction causing one of the tape-out-lever
armsz to actuate the bell erank of the range
finder and relesse the trip lateh, The selector—
clutch cam sleeve is then free teo rotate as
long as the lever is preased., As soon as
pressure is removed from the release rod, its
spring pulls the mechanism cut of engagement
with the range-finder bell crank and the se=
lector-clutch cam sleeve i3 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 i1s energiped during the complete
revolution of the selector cam sleeve.

f. CLUTCH THROWOUT LEVER

During the positioning of the No. 5 selector
sword, the aixth cam of the selector cam aleeve
disengages the cluteh stop amm from the driven
eluteh memhber (Figure L), The main-shaft clutch
apring then movea the cluteh membera into en-
gapgement wlth each other and causes the main-
bail cam and punch-arm éam to retate, Rotation
continues until transmission ceases, Then the
¢luteh stop armm of the eluteh throwout lever
engages the eéam surface of the projection on
the driven eluteh member and cams it out of
meah with the driving eluteh member, Thus it
may be sszen that immediately after the ecmpletion
of a selecting cycle the main-bail ecam and
punch-arm cam will be permitted to rotate one
revolution to perform the operations required
for printing and perferating. respectively,

g. FRINTING

(1) The power for the performence of print-
ing and other funetions (except selecting, per-
forating and spaeing) is derived from the main
bail which ia operated by the main-bail cam
through the medium of 5 bell crank, lewer, and
plunger (Figure 7). In the nermal stop posi-
tion, the main-bail bell-crank roller is on
the high part of its cam as shown in Figure
7. In this position the mein bail engages
the eamming surfaece of the pull bara, pushing
them forward away from the code bars 3o that
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the code bars can be positioned by the selector
mechaniam. When the main-ball cam rotates,
the main-ball bell-crank roller rides down
the alope of the main-bail cam and permits
the main-bail apring to raise the bail through
the medium of the main-ball plunger and the
main=ball lewver.

{2) As the main bail moves upward, the
pull-bar springa move the pull bars toward the
¢code bars. The unsalected pull bars are block-
ed by the code bars but the selected pull
bar moves into the path set up by the alipgnment
of notchea in the code bars, and a hooklike
projection of the rear edge of the aelected
pull bar is engaged by the main bail, causing
the pull bar to be raised, The rack and gear
cennectlion between the pull bar and type bar
causes the type bar to rotate about ita pivot
toward the platen. As the pull bar is moved
upward, the sloplng surface of the rear pro-
Jection on the pull bar strikes a atripper plate
and causes the pull bar to be disengaged from
the main bail shortly before the type bar
reachea the platen. Momentum carries the type
bar the remalning distance to the platen,
Further rotatlon of the main-bail eam reatores
the main bail and pull bara to their normal
atop pogltion.

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

h. CODE-BAR LOCKING LEVER

The e¢cde bars are locked in positlon after
each selection by the code-bar locking lewer,
logated in the extreme right-hand alet of the
pull-bar guide (Figure 94). The locking laver
is brought into engagement with "V* shaped
noteches in the cede bars by a spring during
the early part of the upward atroke of the
main bail, Tt iz cammed out of engagement
with the notehes by the main bail as the main
bail nears the end of its downward atroke
(Figure 7). When the code bars are not engaged
by the locking lever (Flgure 9B), they are
free to be poaitioned by the selector swords
and T levera (Figure 5),

i. CODE-PUMCH MECHANISM

{1) Power for perforating the tape is
derived from the punch-arm cam on the main
shaft which actuates the code punches by means
of the punch arm through the medium of the
punch-arm bracket, puneh-arm link, punch bail,
and punch selector fingers (Figure 10). The
punch selecter fingers are peoaitioned by the
punch bell-erank springs so that the selection
set up in the code bara will be perforated in
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the tape, The positicning of the punch selector
fingers takes place early in the upward strobe
of the main bail. The motion of the code-bar
locking lewver is utilized to cperate the code-
bar bell cranks which move toward the code bars
with the locking levera (Figure 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 remsin in posi-
tion to engage the punch as shown in Figure 10,
If the eode bar has been positicned to the left,
the code-bar bell crank will be free to follow
the code-bar locking lever, and the train of
linkage between the code-bar bell crank and the
punch bell erank 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 te prevent engagement with the

punch.

(2) Shortly after the punch selector fingera
have been positioned, the punch-arm cam rotates
the punch bail through the medium of the punch-
arm bracket and the punch-arm link, A4s the
punch-arm cam rotates, the aslector fingers
which are in line with the punches raise the
punches to perforate the tape. A feed pawl
attached to the punch ball rotates the feed
roll after sach code combinaticn is perforated
and advanoes the tape for the next combination
to be perforated (Figure 10).

J. FEED-HOLE PREPUNCH MECHANISM

In order to permit the last character combi-
nation perforated in the tape teo be sensed at
a polnt ,100" from the code punches, the feed
holes must be perferated in the tape before
it reaches the code punches. This is accomplish-
ed by means of a prepunch mechanism. This
mechani=zn consists of a lower bail, an upper
bail, a feed pawl, a feed-roll assembly, a
tape tension lever, a feed-hole punch, and a
detent lever with a roller (Figure 11). The
mechaniam is operated with each rewolution of
the punch-arm pam through the medium of the
punch amm and the punch-arm link, The parts
are s¢ assembled and adjusted that when the
lower extension of the lewer bail is moved to
the left by the punch-arm link, the left end
of the upper bail meves downward and drives
the feed-hole punch through the tape in the die
block. At the time this motlen takes plaee the
feed pawl moves upward and engages a higher
tooth in the feed-roll ratehet, When the low-
er extension of the lower bail meves te the
right, the reverse motion of the upper bail
and the feed pawl takes place. The feed-hole
punch withdraws from the tape just before the
feed pawl rotates the feed rell by engaging
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& tooth on its ratehet during its downward
movement,, Similtanecusly with the above action,
the detent reller ridea over a tooth on the
star wheel of the feed-roll assembly to insure
even spacing of the feed-hole perforations.
Since the feed hole punch is loeatsd aeveral
feed hole spaces to the right of the feed rell
it is necessary to assist the mechanism manually,
when inserting tape, until properly spaced faed
holes reach the feed roll. This may be done
by applying a alight preassure to the taps ten-
slon lever so that the feed roll grips the tape.

k. OVERLAP

In summarielng the selecting, printing, and
perforating cperations deseribed in the fore-
golng, it should be noted that the selecting
cyele is followed immediately by the operating
cycle. HNear the end of the selscting cam slseve
revolution, the sixth eam trips the c¢lutech
throwout lever and allowa the main-bail cam
and punch-arm cam to make cne revolution,
Thus 1t may be seen that the printing of a
character or the operation of a funetion re-
quirea time equivalent to both a selecting
and an operating cycle., However, the selection
of the next character may be made at the same
time that an operating cyocle is taking place,
This arrangement 1s known as overlap and is
used to facilitate printer operation at high
apeeds, Without this feature, it would be
necessary to allow time for operation after
each selection.

m. RIBBON FEEDING

The ribbon feed lever is operated by an
indent in the main-bail plunger. Attached to
the upper end of the ribbon feed lever is the
ribbon feed pawl whith engages with the teeth
on the ribbon feed ratehet. With each operation
of the main pail, the matchet is rotated a
slight amount. This motion is carried through
2lther one or two bevel gears on the ribben
a pool shafts and causes one of the ribbon
apoels to revelve (Figures 12 and 13).

n. RIBBON REVERSE

Assuming that the ribbon 1s belng wound on
t he left-hand spool and i3 almest unwound
from the right-hand spool, an syelet which is
fastened to the ribbon engages and moves the
right-hand ribken reverse arm. This arm moves
the right-hand ribbon reverse pawl into the
path of the ribbon reverse bail (Figure 13).
As the badl mowes dowrmard it engages the ribben
reverse pawl and shifta the ribbon feed shaft
(Figure 14) from the left-hand ribbon feed
bevel gears to the right-hand bevel gears.
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The ribbon then becomes wound on the right-hand
spocl. The reversing operation takes place in
a similar manner cn the left-hand aide of the
assembly when the eyelet near the left end of
the ribbon engagea with the left-hand ribbon
reverse arm,

0. UFFER AND LOWER CASE SHIFT MECHANISM

(1) The platen consists of a plug of compo-
sition mterial abeut 1/4" in diameter mounted
on a steel bar about 3/8" sguare ard about 2¢
long. This assembly fits on the platen frame
which 1s mounted ac that it can be shifted
back and ferth on shafts in the platen-shift
bracket (Figure 15},

(2) To print letters when the platen ia
in the FIGURES position the LETTERS pull bar is
selected. As the main baill moves upward it
raises the LETTERS pull bar and a horizeontal
projeetion at the lower end of the pull bar
ergages the shift lateh (Figure 1&) and turns
it in a clockwise directicn. This latech which
engagea a noteh on the shift bail (Figures 15
and 16) movea cut of engagement with its noteh
ard frees the shift bail to be turned counter-
elockwise on ita axis by tenslon of its spring.
As this bail turns, an extensicn arm at the
uppar side of the bail engages the platen frame
and moves it toward the rear of the machine
until it is latched by the shift lever (Figure
17). In this position the platen supports the
tape opposite the lettera on the type pallets.

(3) Engaging the rear extension of the
shift bail is an intermediate ball whieh is
turned elockwlse by the foregoing action of
the ahift bail. The intermediate-bail adjusting
gerew at the rear end of the intermediate bail
1z then positioned above the lowest trawel of
the main-hail. extension bracket (Figure
15). All this actien takes place during the
upward movement af the main-hail plunger. When
the main-bail plunger meves dewnward again,
the plunger extension strikes the intermediate
bail adjusting screw and drives it dewnward to
reset this chain of linkage and restore the
shift lateh to itas latehed position in the netehl
of the shift bail.

WOTE

The foregodng action slso takes place
when the SPACE selection is made if
the machine is equipped with a space
pull bar,

(4) To print figures when the platen is

in the LETTERS positien, the FIGURES pull bar
is selected (Figure 17). As the main bail
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moves upward, it lifta the FIGURES pull bar,
A horimontal projection at ita lower extremity
unlatéhes the shift lever from the platen frame
and permita the platen frame apring to move
the platen frame to the FIGURES (forward)
position against the FIGURES stop screw (Flgure
15). In this position, the platen supports
the tape opposite the figures on the type
pallets,

p. MOTCH UNITS

(1) Synchronous motors (110 wolt 60 cycle)
are furnished with the FRIDY and FRYD1O. How-
ever, 110 volt 50 cyele synchronous motors, 110
volt &0 cycle serdss, and 110 volt D.C, shunt-
wound motors are also awilable for use on this
apperatus,

(2} & 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 elements which are used in
parallel for the series-wound metor and in
seriea for the shunt-wound motor. The contact
of & governar aaaembly shunts the resistor
alements.

{3) The governor assembly (Figure 18) ia
mounted on the motor shaft and consists essen-
tially of a centact, contaet apring, aspeed
ad justing spring, and adjusting wheel. The
resistance ias shunted by the contaet until
the motor reaches a speed at which centrifugal
foree overcomes the contaet apring tenmsion
and opens the contaet. Alternate opening and
closing of the contaet causes the resiator
glements to hold the moter to the required apeed
in acecordanee with the contast spring tension
as regulated by the speed adjusting wheel.

(4) The metor is equipped with a target
having black apots on a white background. A
speed indicater (tuning fork with shutters
attached to the enda of the tines} is used to
visually cheek the motor spesd. With a proper—
ly adjusted spring tension, the spota on the
target will appear staticnary, when cbserwved
through the shutters of the vibrating fork.

9. SYNCHRONISK

(1) In order that the signals sent out
by the tramsmitting station may be interpreted
correctly by the receiwing units, it is neeces-
sary to keep the reeeiving units in synechronism
with the transmitted signals. Synehronism ia
maintained by having the receiving seleector
cam sleswe rotate faster than the tranamitiing
cam sleeve and by use of the atart and atep
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impulaes in the fellowing manner:

(2) The reeeption of the start impulse
starts the selector cam sleeve on the receiving
unit revelving. At that instant, the selector
cam sleeve 1s in wnison with the transmitting
cam slesve. The selector cam sleeve is so
conatructed that the distance traveled from
the positicn where the cam sleeve starts to
move a selactor lever to th: position where it
starts te move the next selecter lever is
greater than the distance traveled by the trans-
mitting eam sleeve, during the same interval;
but ainee the selector cam sleeve travels
faster, it reaches its secord positicn at the
same time the transmitting cam sleeve reaches
its second positien,

(3) The selsetor cam sleeve completes its
revolution before the transmitting cam sleeve,
but the transmitting cam sleeve sends out the
atop impulse which steps the seleetor eam
sleeve until the transmitting cam sleeve again
aends out the start impulse. Usually the ae-
lector cam sleeve is one-seventh faster than
the tranamitting cam sleeve, and the selsetor
cam sleeve 1s at rest cne-seventh of the trans-
mission time. If the speed of the aelector
cam aleeve is faster or slower than the proper
apeed, the cam remains at reat more or less, as
the case may be., Of course, there may be a
slight error in the relative position of the
selector cam sleeve in the various positions,
but the mechanism is so constructed as to com-
penasate for this and, due to the fact that the
selector.cam sleeve starts each revolution
similtaneously with the transmitting cam slesve,
thiz error does not become accumulative.

r. ORIENTATION

(1) In order to synehronize the action of
the selector mechaniam with that of the trans-
mitting mechanism and to utilizme the receiving
margin of the selector to the best advantage,
it is necessary to locate the starting point
of the selector cam sleeve at the moat faver-
able angle. This is accomplished by positien-
ing the index arm of the range finder,

{2) When awallable, a signal-distortion
test set should be used for corienting the
range finder, The index arm, in its final
setting, should be at the optimum positien
for bias in accordance with preoecedures outlined
in the Teletype distortion distributor bulletin
applying to the test set.

{3) When a signal-distortion test set is
not available, the orientation range may be
det ermined while recelving the characters
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"RY." The index arm should be moved in one
direction until errors appear im tha perforated
tape and then retracted slowly untll the errors
digappear. After noting this position, the
findex arm should be moved teward the opposite
end of the scale and the cther 1limit determined
in a similar manner. The fipal setting should
be midway between the determined limits.

3. PIVOTED TAPE TRANSMITTER AND DISTRIBUTOR
KECHANTSM

a. GENERAL

The pivoted tape transmitter and distributer
mechamiam conaista essentially of & tape-senaing
and & tape-feeding mechanism, a tranafer mech-
anism, a set of transmitting contacta, a set
of distributor contacts, a senaing cam-shaft
agsembly and a distributor cam-shaft assembly.
Each of these shafts get their power from
the motor through tha medivm of the main shaft
and the subanaft assembly.

b. PIVOTED TRAMSMITTER TOKE

The tape-sensing and tape-feeding mechanisms
are arranged so that the porticns of these
mochaniams that feed ard sense the tape are
mourted on a pivoted transmitter yoke (Figure 2).
This yoke i3 moved toward the perforater die
block by the tape-feeding mechanism which
pulls it aleng the tape so that the tape can
be sensed up to and inelwling the last combi-
nation perforated. Also this yoke can be
moved away from the perfeorater die block by
the perforated tape {until it reats against
its backstop) to permit the tape to move down-
vward into a storage compartment or form a loop
between the perfeorator die block and the yoke.

c. 3ENSING-SHAFT MAGNET CONTACT

(1) This contaet is located directly
under the rear of the perforating die block
and 1a operated by the plvoting motion of an
extenaion on the rear of the transmitter yoke.
ITts function is to make and break a eircult
to the sensing-shaft magnet. MAs the tape 1a
advaneed out of the perforator die block the
plvoted tranamitter yoke moves to the left
away from the die bloeck and the transmitter
yoke axtension permits the contaet to close.
A cireuit is than completed through the sensing-
shaft magnat which attracts its armature apd
pulls the sensing shaft clutch throwput lever
(attached to 1t) out of engagement with ita
cluteh pember. This freea the sensing-shaft
cam aleave to rotate with the sensing shaft
and operate the tape feeding and tape aenasing
mechaniams .
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{(2) After perforation 1s stopped, the
pivoted senaing mechanism iz pulled to the
right aleng 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 to the sensing-shaft
magnet, When the ssnsing-shaft clutch throwout
levar ia released from the power of the magnet,
it i3 pulled by its spring inte engapgement with
the camming surface of the clutch driven member
where it disengages the cluteh teeth and atops
the tape-feeding and tape-sensing mechanisms.
The contact 13 adjusted in sueh & manner that
it epens Just as the senaing fingera sense
the last perforation in the tape and the pivoted
mechanism comes to rest againat the die block.

d., TAPE DEFAESSOR (TAPE OFERATING BAIL)

A tape depressor is provided to start the
tape moving dewnward inte the storage compart-
ment when transmission is stopped or does not
keep up with the taps as it is belng perforated.
As aoon a3 a loop of tape forms, an arm of the
tape depreasor engages the pivoted yoke to pre-
vent its movemsnt when the tape is being pulled
from the storage compartment after tranamlssion
is again resumed. When the stored tape feeda
through the sensing mechanism until the loap
shortens, it lifts the tape depressor out of
the way and fress the sensing mechanism for
movement aleng the tape until it reaches the
perforator dis block.

e. TAPE FEENTHG MECHANISM

(1) The tape is fed through the tape sensing
maechanism or the tape sensing mechanism ia
advanced along the tape in order to sense the
code combinations in the tape. This is accom-
plished by mears of the tape feed—pdn cscillating
amm and the tape feed arm (Figure 19). Theae
arms are actuated by the tape feed-arm oscll-
lating-lever bail and the tape feed lever
respectively., Each arm is plvetally attached
to its asaceélated part on the same center as
the pivoted yoke and is operated in the piveted
yoke by cams on the sensing shaft. The tape
feed-arm oscillating-lever bail is clamped to
the tape feed—pin cscillating-lever extension,
which rides on its eam; and the tape feed
lever is clamped to the tape fesd-lever exten-
sion. A reller on the lower end of the tape
fead-lever extension rides on its ecam, The
tape feeding operations in the varisus ateps
of one complete eycle are as follows:

{a)} In the initial position the pins
in the upper end of the tape feed-pin oascil-
lating arm engage with the tape (FPigure 19).
From this position the tape feed-pin ocseil-

1
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lating arm is advanced to itas aecord position
as the tape feed-are roller rides down the
cam surface of the tape feed-pln cscillating
armg in response to action by its operating
apring and cam, The tape feed-amm roller then
wedgea bebween the cam aurface of the tape
feed-pin oseillating arm and a surface on the
transmitter yoke to hold the tape feed-pin
oscillating arm firmly againat its adjusting
serew (Flgure 20), At this time the tape feed-
lever extension roller is held suapended from
ita ecam due to the wedglng position of the
taps feed-arm roller,

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

(c) Immediately thereafter, the cacil-
lating-lever extension rides to the high part
of its respective 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 ridea to the high part of ita cam and
pushes the tape feed-grm roller up the cam
surface on the tape feed-pin ocscillating arm,
This arm is then pulled horizontally to the
right against its atop by means of two aprings
and takss & position directly under the next
set of feed holes (Figure 22},

(e} The last step in this eycle is the
upward movement of the tape feed-pin cacillating
arm to re-engage the tape and the downward
movemsnt of the tape—out pin and holding pin
to releasae their hold on the taps, These
movemants are breught abeut as the tape feed-
pin cacillating-lever extension moves te the
low part of ita cam and the holding-pin lewver
and tapa-out-pin lever cam followera move to
the high part of thelr cams (the initial posi-
tian).

(2) These movements take plaés with each
complete revelutlon of the sensing-shaft cam
aleeve to feed the tape through the sensing
mechanism.

f. SIGNAL TRANSFER AND STORAGE MECHANISY

(1) At the time that step two in the tape-
feading eycle ia taking plaee, the sensing

fingers feal tha and tale a set accord-
ing to the cede c;?aimtion punched in the tape.
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The selector levers may assume either of two
positions according to whether their asscciated
sensing-finger pins are bleocked by the tapd or
pass through a hole in the tape (Figure 23),
If tape, perforated with code coabimations, is
in the sensing mechanism at this time, the
sensing fingers under these perforations project
their pins through the holes in the tape and
permit their selector-lever cam followers to
be pulled toward the low part of their respec-
tive cams: while the other selector levers are
held in their upward positien as their sensing-
finger pins strilke the unperferated porticns
of the tape. The transfer-bail roller then
rides to the high part of its cam and moves
the T-transfer levers to the right agairat their
aelector lavers.

{2) Under the abowe condition the mechanism
15 positioned so that the operated selector
levers (those which have their sensing-finger
pins through perferaticna in the tape) have
their lower extensions in lire with the lower
arms of their respective T-transfer levers.
The uncperated selector levers (those which
have their sensing-finger pins against the tape)
have their upper extensicns in line with the
upper arm of their respective T-transfer levera,
When the tranafer bail is operated by its cam
(Figure 23), those T-tranafer levers engaging
the operated selector levers rotate clockwise
and move thelr transfer slides upward:; whereas,
those T-transfer levers engaging the unoperated
aelector levers rotate counterclockwise and
move their transfer alides to the downward
position. Upward movement of a transfer slide
places its regpective switehing-control contact
pile-up in what is called the operated positiong
whereas, downmard movement of a tranafer slide
places the eontact plle-up in the unoperated
position,

(3) It should be noted that if one or more
awitching-control contacts do not reguire a
change in setting from the previous selections,
there will be no engagement between the corre-
gponding aelector levers and their assoeciated
T-transfer lewvers. Therefore, the positions
of the T-transfer lewver, the transfer alide,
and the contact bail will remain unchanged.

(4) 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 switching-control contacta
is as follows: In the stop position (Figure
23) the senaing 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-lever cam follow-
ers are on the high part of their cams, As
the cam sleeve of the sensing shaft rotates
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in a8 counterclockwiae direction to a point en
the cam where the selector-=lever cam followers
are freed from the cam, the selector levers
(being acted upon by their selector-lever
springs) push the sensing fingers upward to
sense the tape. Since the letter E code com-
bination 1s perforated in the tape, the No. 1
sensing finger pin passes through the hole in
the tape. The No. 1 selector lever continues
to turn in a counterclockwise direction until
its lower arm takes a position in line with
the lower extension of the No. 1 T=transfer
lever (Figure 24). The remaining sensing fingers
Ibeing blocked by the tape) hold the upper arms
of thelr 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 extension of the No. 1 T=tranafer
lever engages the lower amm of the No. 1 selector
lever and the T-transfer lever rotates alightly
in a clockwise direction. The end of the T-
tranafer lever which is engaged in the No., 1
tranafer slide moves the No. 1 transfer slide
upward as the T-tranafer lever rotates. &
projection on this transfer slide rides on a
cam-like surface of the MNo. 1 contact bail am
and presses the top of the arm to the laft, At
the top of this contact ball arm is an eceentric
which is adjusted againat an insulater that
operates the No. 1 switching-control contact-
apring pile-up,

(5) From the deseription of the foregoing
action it may be seen that if the code being
sensed in the tape permits a sensing finger
to pass through the tape, the assgciated awitch—
ing-control centaet pile-up will be operated;
er if the code being sensed in the tape blocks
& sensing-finger pin the asscciated switching
control contact pile-up will remain unoperated.
These awitehing-control contacts originate
electrical elreuits which may be connscted to
external apparatuns,

g. SIGNAL RETRANSMITTER

(1) Assoeiated with the sensing mechanlam
iz a distributing mechanism which conaists of
& magnet-controlled cam-shaft assembly and a
aet of distributor contaets, This mechaniam
is located directly under the sensing mechanism,
Its function is to transmit pulse elements of
4 code combination which is set up on the five
distributer contacts by means of electrical
circuits from the switching-control contacts,
and send them in the proper sequence to external
apparatus. The contacts on the right side of
the distributor contact assembly are wired
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individually and termimate in the 33-point
multiple plug., The start-step, 1, 2, 3, &4,
apd 5 contacta on the left side of 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-
ically operated from the cam shaft through the
medium of contact levers amd close inwariably
with each revolution of the cam assembly (Fig-
ure 26), The cams are arranged on their assem-
bly in such a manner that the contaets are
made to close and open in timed relation to
each other during each revolution of the cam
shaft assembly. MARKING and SPACING impulses
are aent to the line in the order in whieh
they are aet up electrically on the distributor
contacta. Assume that the letter "E" code
combination is set up mechanieally on the
awitching-control contacta, and these contacta
are connected directly to the distributor
contacts instead of passing through the external
apparatus,. Under this condition the Ne. L
switching-control contact plle-up is operated
and connects current to the No. 1 distributer
contact, while the Neos. 2, 3, &4, and 5 trans-
fer contacta are cpen and no current is conrect-
ed to the Noa. 2, 3, &4, and 5 distributor
contacts, When operating locally the diatrib-
uting shaft cam-sleeve assembly is set in
motion when a contact, operated from the aensing
ahaft through the medium of a contact lever,
clezes and completes a eircuit to the distrib-
utor magnet which becomes energized. Energlza-
tien of the magnet attracta the magnet armature
and causes the threwout lever (which is attached
to the armature) te free the distributor cam—
aleeve assembly ao that it may rotate. While
the cam-sleeve assembly rotates, the distributor
atart-stop contact opens and sends a start
{SPACING) impulse to the line. This contact
remaina open until the Nos. 1, 2, 3, 4, amd
& distributor contacts all ecloae and open in
sequence, Since No. 1 distributor contact
bas ¢urrent, and Nos. 2, 3, 4, and & distributor
contacta have no current, a MARKING impulde
fellewsd by four SPACING impulses enters the
line. The start-stop contact then closes to
send a stop (MAREING) impulse to the line,
This completes the cycle, Thus a code combi-
nation ror the letter E which was set up on
the switching-centrel contacts of separate
electrical circuits is sent into the line
through the distributer contacts.

(3) The distributer auxiliary contact,

closes after the No. 3 distributer contact opens
in the foregoing eycle and opens after the start-
stop contact closes,
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{4} The pattern of the ecde combinatioms
te be sent to the linme may be received from
the switehing-control contacts essociated
with the sensing mechanism previously described
through an external apparatus, or it may be
roceived from remcte relay controlled contacts.
If the code combination to be sent inte the
1line comss from a remote apuree through re-
motely comtrolled relaya the asnalng mechanizm
(if operating) may be stopped frem the remcte
soures to sernd a different message to the line,
After the transmission from the remcle source
is completed the sensing meechanism may be
relezsed =nd locz]l transmission resumed. While
the ferevgeing opsrations are taking place, an
incoming messzge may be roccived and storsd
in the tape for future transmission.

L. CONTACT ASSEMBLIES AND OTHER FEATURES
a, JWITCHING CONTACTS (FRID9 ONLY) (Figure 1)
The FRXDY is equipped with a set of awitching

contaets locatsd above the code bara, Thase

contacts are actuated by aperially designea
pull bars which respond te code combimations
received by the selecter in the same manner
as octher pull bars,

b. UNIVERSAL CONTACTS (Figure 27)

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

e, TAPE-FEED-INDICATOR CONTACT (Figure 28)

The tape-feed-indicator contact assembly is
attached to the base casting direetly toc the
rear of the prepunch mechanlam. 4 contact
lever extends forward to a pesitlen direetly
above the tape as it passes from the prepunch
mechanism to the code punch mechanism, If
for some reascn the tape becomes taut, the
contact lever is raised by the tape. Hotation
of the contact lever opens the tape-feed-indica-
tor econtact and breaks a cireuit through it.
When this eircuit breaks, an audible or wiaible
algnal warns the attendant that the unit is not

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

The Reperforator Tranamitter Distributera
are equipped with a code-sunch feed-pawl relesase
lever to faecilitate manual movement af the tape
through the code punch block. They are also
equipped with a prepunch feed-pawl release
levar which, when depreassed, permite rotation
of the prepunch feed rell in either direction.
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