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DESCRIPTION AND THEORY OF OPERATION

1. GENERAL DESCRIPTION

a. The Teletype Sequential Selector is a mo-
tor-driven electro-mechanical recelving unit
which automatically controls telegraph signal
circuits inresponse to predetermined sequences
of printing telegraph signals, These sequences
may be composed of both character and function-
al signals which precede and follow regular Tel-
etype messages. Facllitics are available for
equipping the unit with as many as 33 switching
contacts. When changes are necessarya contact
can be placed under the controlof a required se-
quence by manually substituting the necessary
code levers.

b. The Sequential Selector unit is mounted by
resilient fittings to a metal panel which may be
secured to a relay rack, a cabinet shelf or a
table, The panel also supports the motor-and a
countershaft which drives the main shaft of the
selector unit. The panel incorporates sliding
rails and' latches which permit forward move-
ment of the panel relative to its mounting brack-
ets, which are positioned for standard relay rack
spacing.

¢. As an adjunct to the contact opcrating
mechanism a mechanical timer is attached to
the left, lower rear, side of the Sequential Se-
lector. The limer is geared to the main shaft
through a friction clutch. When it is desirablo
tointroduce a pause inthe control sequence, the
timer operates in response to a BLANK combi-
nation in a transmitter start pattern.

d. The Sequential Selector incorporates an
answer back feature which generates an “H"
character signal by means of a cam and contact
assembly located near the lower, right, rear
corner of the unit. When the Sequential Selector
at an outlying station receives the transmitter
start pattern signal sequence directing it to start
an associated transmitter distributor, the “H"
answer back mechanism automatically starts.
If there is tape in the transmitter distributor,
it willalso start and the *H" answer back signal
will be shunted out of the signal circuit by means
of an externsl relay. If the transmitter distri-
butoris without tape, it will not start. However,
the “H"® answer back signal will be transmitted
overthe signal line connected to the transmitter
distributor.

e. In ordertofacilitate orientation of the se-
lector to incoming RY signals, a visual indicator
that indicate: either accuracy or errors in the
translation of signals is provided, This mecha-
nism is disatled during message traffic.

f. In addition tothe 33 contacts which may be
actuated in response to selecting combinations,
a universal contact may be used. This contact
is actuated by abracket attached to the left arm
of the stripperbail and responds to each opera-
ting cycle of the bail.

2, THEORY OF OPERATION
a. MAIN SHAFT

(1) The main shaft assembly (figure o)
includes a selector cam sleeve located betwecn
the discs of a friction clutch at one end of the
shaft for actuating the holding- magnet selector.
Near the other end of the shaft a pawl- and-
ratchet clutch controls the revolutions of an op-
erating eccentric assembly. The selector cam
sleeve under control of the selector magnet,
(Figure 7) through the medium of the range-
finder mechanism (Figure 8), makes one revo-
lution in response to eachSTART impulse of the
signal code. A shaft with a clutch trip lever
(Figure 9) at the end nearest the selector cam
sleeve and a clutch blocking lever at the oper-
ating end enables tte selector cam sleeve to
control the operating eccentric assembly so
that it makes one revolution subsequent to each
revolution of the selector eam sleeve,

{2) Adjacent to the operating eccentric
assembly on the main shaft is a ratchet wheel
(Figure 9) for actuating and controlling the ec-
centric assembly. The ratchet wheel rotates
continually while the motor runs. A driving pawl
that pivots on a drive arm at the end of the as-
sembly is in a positionthat permits it to engage
the teeth on the ratchet wheel when released by
the clutch blocking lever. Withthe sclector mag-
net energized and th2 selector cam sleeve sta-
tionary the clutch blocking lever engages one
end of the driving pawl and causes the opposite
end to swing clear of the ratchet wheel. For-
ward motion of the eccentric assembly is thus
terminated while a detent drops into a notch in
a detent sleeve (Figire 5) to prevent backward
slip. As the sclector cam sleeve completes a
revolution during a selecting cycle, the sixth
cam strikes the clutch trip lever and causes the
trip shaft to rotate the blocking lever clear of
the driving pawl. The pawl then engages the
rotating ratchet wheel, The teeth engaged by the
driving paw! face inthe direction of rotation and
carry the pawl and operating cccentric assembly
with them,

(3) Two eccentrics on the operating ec-
centric assembly are encircled by drive links;
one of which connects witha main-bail operating
bar, and the other connects with a stripper-hail
operating bar, An *H” answer-back cam and a
detent sleeve are also a part of the eccentric
assembly.

b. RANGE-FINDER ASSEMBLY

(1) The range-finder assembly (Figure 8)
consists essentially of a mounting plate with
graduated scale, an irdex arm, stop lever, trip
latch, bell crank and trip-latch plunger.

(2) The angular position of the stop lever
is controlled by the index arm so as to stop the



selector cam sleeve at the required position.
The trip latch, under tension from a compres-
sion spring, latches the stop lever and conse-
guently holds the sclector cam sleeve in the stop
position.

{3) Releasc of the stop lever and sclector
cam sleeve occurs when the selector magnet
armature wndertension of its spring, imprasses
the armature trip-off screw, located on the up-
per cxtension of the armature, against the trip-
latch plunger. Movement of the plunger tilts the
bell crank and moves the trip latch clear of the
stop lever.

c. HOLDING-MAGNET SELECTOR

{1) The holding-magnet sclector (Figure
7). consists essentially of a two-coil selector
magnet, armature, selector arm, lockinglever,
and five each of selector levers, swordsand
transfer levers.

(2) The armature pivots on the selector
magnet bracket, extends atove the selector arm
and, under tension of the armature spring, rides
the armature cam on the selector cam sleeve,
This cam impresses the armature against the
care of the magnet intimed relation to code im-
pulses, If the magnet is nct energized when the
armature is presented, the armature is imme-
diately retracted by its spring; if energized, the
armature is held by the magnet for the duration
of the marking impulse. The armature carries
two adjusting screws; the trip-off screw on an
upper extension (Figure 8| and a selector-arm
opcrating screw on a lower extension. A select-
tor-arm spring links the selector arm to the
armature and tends to hold the sclector arm a-
gainst the head of the selector-arm operating
screw.

(3) The selector arm pivots on a bracket
locatedinfront of the magnet bracket. Horizon-
talextensions of the selector arm are positioned
s0 as to present a blocking surface to the arms
of the five swords. A locking wedge (Figure 7)
with stud extendinginward isattached to the for-
ward end of the selector arm, A stop detent,
into whichthe stud projects, limits the travel of
the selector arm and tencs to hold it to either
side.

(4) The locking wedge Is acted upon by a
locking lever, the upper extension of whichlocks
the selector arm to MARKING or SPACING as
the locking lever drops irto each indent of the
locking cam (second from the outer end) on the
cam sleeve, The locking lever rides its cams
under tension from the locking lever spring.

{5) The [five selector levers and the
swords, which are coupled to them by floating
pivots, lic between separator plates. The swords
are under slight pressure from the springs of
these plates. The selector levers pivot on a
single post and, under tension of their springs,
impressthe tips of the swords against the arms
of the transfer levers. The transfer levers also
lie between the separator slates and pivot on a
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single post. Five cam teeth on the cam sleeve
actuate the selector levers In sequence, and
causc the swords to be withdrawn from the trans-
ferlevers for repositioningzby the selector arm.

(6) Translationof a signalis accomplished
as follows: From an idling condition, under
which the main shaft rotates witk the magnet
encrgiecd and with the sclector cam sleeve and
function eccentric assembly statiorary, the se-
lecting cycle is initiated by the reception of the
start impulse (no current - SPACING). The ar-
mature spring retracts the armature, and with
it the selector arm, to the spacing side, Pres-
sure on the trip-latch plunger by the trip-off
screw causes release of the selector cam sleeve
by the range-finder mechanism.

(7) During rotation of the cam sleeve, the
armature isimpressedonthe core of the magnet
eachtime the armature rises from the indent of
its cam, Assuming that code intervals rapre-
senting CARRIAGE RETURN signal are being
applied to the magnet, the first is SPACING (no
current), The armature will be impressed on
the magnet core in time with the No. | code im-
pulse, but since this interval is SPACING (no
current), the armature and selector arm will
immediately return to SPACING in time for the
selector arm tobe locked in that position by the
locking lever. If the tip of the No. . sword is in
the SPACING position when responding to the
selector action described in the foregoing, it
will not require repositioning and will merely
perform a simple motion without contacting the
selector arm.

(8) Since the second and third code inter-
vals of the CARRIAGE RETURN signal are also
SPACING (no current), similar action takes
place with No. 2 and No.3 swords as the cycle
progresses.

(9) The fourth code interval of the CAR-
RIAGE RETURN signal is MARKING (current).
This impulse holds the armature attracted on
the fourth presentation. The selector arm, co-
active with the armature, will likewise be in its
MARKING position where it will be immediately
locked by the locking lever as it drops from the
high part of its cam. The No. 4 selector lever,
riding to the peak of its cam, shifts the No.4
sword in the direction of the selector arm.
Assuming that the tip of the swo-d Is in the
SPACING position (tip toward the upper stop
post) its upper arm will be blocked by the se-
lector arm, and cause the sword tip to shift
toward MARKING (lower) stop post. As the
No. 4 selector lever drops from the peak of the
cam, the No.4 sword will be impressed against
the lower arm of the No.4 transfer lever and
willcause it to move the associated vane opera-
ting link (Figure 10) toward the rear. Where
any sword is impressed against the upper arm
of a transfer lever the associated operating link
will be moved forward,

(10) The fifth code interval of the CAR-
RIAGE RETURN signal, being SPACING, oper -



ates the No.d sword in the same manner as that
for the first, second, and third interval de-
scribed above.

(11) during the fifth code interval, the se-
lector cam sleeve will have rotated sufficiently
to cause the sixth cam tooth (innermost) to strike
the clutch trip lever to initiate the operating
cycle.

(12) Immediately following the fifth code
interval, the armature will again be presented
to the magnet where it will be retained by the
stop impulse - MARKING. During this interval,
no locking action will be applied to the selector
arm, since, at that time, the locking lever will
be riding the long high portion of its cam. Dur-
ing the stop interval, the stop arm of the selec-
tor cam sleeve will come to rest against the stop
lever on the range finder, thus completing the
selecting cycle.

(13) Fromthe above, it is apparent that the
code impulses are utilized to direct the tips of
the swords reclative to the arms of the transfer
levers, and that the motivating force applied to
the transfer levers derives from the tension of
the selector lever springs. The operating links
position vanes (Figure 10) for the selection of
contact operating mechanism.

(14) Five vanes respond to signal transla-
tion by the bolding-magnet selector. A sixth
vane (in the most forward position) is positioned
to either MARKING or SPACING (activated or
deactivated position) in response to predeter-
mined code siynals for the purpuse of unblock-
ing or the printer selecting code levers in order
to control the selections of contacts. The sixth
vane is operated by two bell cranks mounted on
the blocking lever shaft above the second and
third operating lever, Operating lever yokes
attached to the second and third operating levers
actuate the bzll cranks which in turn activate
and deactivate the sixth vane. A vane detent
(Fig. 11) is provided to hold the vane where
placed by each repositioning operation.

d. CONTACT OPERATING MECHANISM

(1) The major components of the contact
operating me:chanism (Figure 12) are arranged
in parallel banks of common or similar parts
positioned above, below, and to the front of five
vanes that respond to signals translated by the
holding- magn~t selector. The upper horizontal
bank includes function levers, code levers, and
vane locking levers. The function levers pivot
on a shaft at the rear and are tensioned down-
ward by means of springs. The code levers
attach themselves to studs on the sides of the
function levers and arc cut to permit selection
of both code and function levers by the vanes in
response to assigned signals. The order of ar-
rangement of the various code levers corre-
sponds to the signal sequence of combinations
that preparec the paths for the actuation of the
contacts, Each coded lever displays characters
on its side and forwardend to indicate the signal
with which the lever is identified.
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(2) A main bail (Figure 12) that is moti-
vated by an eccentricdrive link on the operating
eccentric assembly raises and lowers the func-
tion levers with relation to the vanes to permit
function lever selection in co-ordination with
the action of the holdiag-magnet selector. With
the sixth vane activaied, the printer selecting
code lever (Figure 2) that occupies the initial
position with relation to the operation of a me-
chanical combination is readily selected when
its translated signal is applicd to the vane.
However, consccutive levers that enter into the
combination require nblocking of the function
lever at its forward end. Thisact is performed
by adjacent mechanism during the preceding op-
erating cycle.

(3) Each function lever acts as the moti-
vating member of atrain of vertically positioned
mechanism which includes (as shown on Figure
6) a pull bar, operailing lever, latching lever
andblocking lever. Blocking levers at the initial
stages of mechanical sequences are disabled by
unblocking keys. See Position 1, (Figure 2).
Anassembly (Figure 4)that includes all blocking
and latching levers may be readily removed for
accessibility,

(4) Selection of a function lever permits
itslower extensionto 2ngage a pull bar which is
hookedto a stud inthe side of an operating lever.
Upward movement of -he function lever lifts the
operating lever to a position where it latches
witha latching lever. In rising, a camming sur-
face onthe operating lever acts upon the adjacent
(to the right) blocking lever to give frecedom of
selection to the consecutive function lever, An
additional camming surface on the operating
lever strikes extensionE (Figure 12) when pre-
sent on the adjacent (to the left) latching lever
and restores the operating lever that may have
been previously latched during the application
of a combination. Where extension E is present
on a latching lever, projection Pis omitted.
Where {tis required that the operation of a con-
tact be prolonged, its associated latching lever
is formed .with extension E when its unlatching
mechanism is located immediately to the right
of the contact mechan:sm. The operating lever
that performs the unlatching responds to a single
signal, Where it is required that the operation
of a contact be of an instantancous nature, the
latch associated with the operating lever is pro-
vided with projectionP. A stripper bail (Figure
12) that ls motivated by an eccentric drive link
on the operating eccentric assembly (Figure 5)
strikes projection P (Figure 6) of the latching
lever during the subsequent operaling cycle and
permits the operating lever to be restored. The
stripper bail hinges on stripper-bail levers
(Figure 13) at cach end which apply reciprocat-
ing motion. An extension of the stripper bail
normally rests on the upper level of a latch bail
and, travelling in this plane, atrikes projection
P of active latching levers on its forward stroke.
On the rearward strcke, the stripper bail de-
taches any pull bar from its engaged position on
the function lever extension. Where it is required
that the operation of a contact be prolonged and
the mechanism that responds to the final signal
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in its unlatching combinat.on is not located ad-
jacent to the operation lever associated with the
contact, the active latching lever is not provided
with either extensionE or projection P. In order
to trip such a latch the stripper bail must ride
on the lower latching surface of the latch bail,
This is permitted when extension “U" of an un-
latching function lever (Figure 13) that responds
to the final clement of the unlatching combina-
tion, strikes the latch bail and causes it to drop
the stripper bail to the lower latching surface.
The stripper bail is then in a position to trip any
latching lever except the ore associated with the
H character (No.2 fromr left). This latching
lever has an extension E, and therefore can be
stripped only by the adjacent {to the right) oper-
ating lever, On its rearward stroke the strip-
per bail strikes a reset eccentric which returns
it to the upper latching position.

(5) Bridging of adjazent blocking levers
sothat a bridged group responds to one sequen-
tial element of a signal combination is accom-
plished by clamping the levers together with an
elongated nut (Figure 2). Tais feature is applied
where it has been found advantageous to use op-
tional signals at any point in a combination se-
quence. The four transmitter start character
function levers are blocked by a common block-
ing bail instead of blocking levers. This bail is
actuated by the space operating lever when the
space selectionis received by the selector unit.

e. “H" ANSWER-BACK MECHANISM

(1) The “H" answer-back mechanism and
its associated parts provide a feature by which
the character H is automatically generated in
the signal line by means of a cam and contact
assembly. The mechanism consists of a contact
assembly that is wired into the line, a cam, a
cam follower, a latchbail shaft with a trip latch,
an auxiliary latch, a transmitter start function
lever blocking bail and a blocking blade located
at the rear of the unit, (Figures 14 & 15). The
four contact operating levers associated withthe
transmitter start characters (Figure 2) extend
to the rear of the unit anc operate the blocking
bail of the answer-back mechanism. A third bail
is attachedtothe clutchtrip shaft directly above
the four contact operating levers that are asso-
clated with the transmitter start characters.
Each of these operating levers have a yoke at-
tached near their midpoint for the purpose of
trippingthe clutchtrip shaft while the transmit-
ter start character is selected. The space op=
erating lever extends to the rear and operates
the blocking blade.

(2) When a transmitter start character is
selected, the front end of the operating lever is
pulled upward and latched, while the rear end of
the lever presses downward on the transmitter
start function leves blucking bail. The blocking
bail is attached to the trip latch by means of a
latch bail shaft, Rotation of the latch bail shaft
moves the trip latch away from the auxiliary
latch and permits the cam follower to rest on
the auxiliary latch. Furtter rotation of the H
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Answer-back cam moves the auxiliary latch so
as to permit the cam follower o ride the R
answer-back cam and actuate the H answer-back
contact. The yoke on the selected operating
lever of the transmitter start character blocks
the clutch trip shaft from returning to its block-
ing position, and thereby causes the main shaft
to make a second revolution. Near the begin-
ning of the second rcvolution thc answer-back
cam moves the auxiliary latch from its latching
position and permits the cam follower to ride
the "H” answer-back cam, An exiension on the
camfollower opensthe contact when it rides the
low parts of its cam. When it rides the high
parts of the cam the contact closes. During the
second revolution of the main shaft, the contact
is openfor a time interval equivalent to the first
three impulses (start, No.l and No,2), closed
forthe third, open for the fourth, and closed for
the fifth and STOP,

(3) The extension on the ogerating lever
of the space position serves a dual purpose.
Whenoperated it permits a holding lever to move
downward and latch the timer contact bail oper-
ated. It also presses downward on an extension
of the larger blocking bail which blocks the fune-
tion levers of all the printer selecting charac-
ters. (Figure 15). By holding the timcr contact
operated, selectlion of single transmitter start
characters may be repeated after sending the
full transmitter start pattern. S:ince the latch
lever for the space operating lever has an ex-
tension E which extends to the operating lever
in letters position, reception of tke letters se-
lection will unlatch the space operating lever
which restores the common blocking bail at the
front of the unit to its normal blocking position
under the four transmitter start furctionlevers.
It also unlatches the timer contact and restores
the larger blocking bail to its normal unoperated
position,

f. RY TEST MECHANISM

(1) The RY test mechanism, (Figure 2) lo-
cated at the right front of the selector unit, is
provided for the purpose of indicating errors in
reccption when orienting the selectsr to incom-
ing signals,

(2) The mechanism consists of two block-
ing levers, two trip-off levers, two code func-
tionlevers, an RY latch lever, an RY latch, and
a bracket (Figure 16).

{3) The indicator onthe RY test mechanism
shows red, green, or white. During message
traffic, the indicator maybe manually positioned
to GREEN and there remaininopera:ive. During
orientation of the holding magnet selector, it
should be positioned to WHITE where it will re-
main so long as RY signals are accurately trans-
lated by the selector. Any error in translation
of R or Y will cause a shifting of the indicator
to red after which it may be manually returned
to the WHITE position,



NOTE

When using the RY test, the sixth vane must
be in the unblocking position.

(4) Normally the RY latch lever (right one
as viewed from front of unit) is in its downward
position (Green portion of indicator showing) so
that its extensionis not in contact with the block-
inglever. Th: blocking levers are then in a po-
sitionto block the function levers when the R or
Y combination is rcceived, When orientation
range is beingdetermined, the RY lateh is placed
in its downward position so that the RY latch
lever is completely unlatched from the RY latch,
The RY latch lever turns counter-clockwise
(Figure 16) on its pivot point, by tension of its
spring, and movces the blocking levers out of the
path of the fanction levers, The function levers
arc then permitted to move downward during the
operating cycle when their code combinations
are applied to the vanes. When the function
lever moves downward, its lower extcension
comes in contact with the latch bail in sucha
manner that the stripper bail extension (Figure
13) unlatches from the latch bail, thereby per-
mitting the stripper bail to move to a lower po-
sitlon so as to by-pass projection “N" of the
trip-offlever (Figure 16) and leave the remain-
ing part of tie mechanism undisturbed. If the
holding-magnet selector fails to translate R or
Y correctly, the vanes will not take a setting to
receive the code bar, therefore the code bar
will be blocked by them. Since the code bar is
blocked. the extension nf the funetionlaver dnes
nottrip the latch bail. The stripper bail, being
latched, travels at ahigher level than previous-
ly described above so asto come in contact with
projection *“N” (Figure 16) and operate the trip-
off lever. The lower end of tha trip-off lever
moves the RY latch lever clockwise sufficiently
to permit the blocking lever to move back into
position to block the function lever. The RY
latch lever becomes latched in this position by
the first notch on the RY latch and the red por-
tion of the indicator registers an error,

g. MECHANICAL TIMER

(1) GENERAL

The operating cycle of the mechanical
timer is initiated by the selection of an oper-
ating lever (with an extension on its rear end)
in response to a4 predetermined signal in a con-
trol sequence, Concurrent with a measured
pause (marking interval on the signal line) in
control transmission, the mechanical timer
times the removal of ablocking bar from a func-
tionlever (next in the order of selection) where-
by the selector accepts a true control sequence
but rejects any sequence having inaccurate tim-
ing of components,

(2) OPERATION

(a) The timing mechanism (Figures 17
and 18) includes a driving shaft withgear, a cam
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sleeve which incorporates six cams, and a group
of levers for operating a contact and unblocking
a function lever in timed relation to the recep-
tion of code elements of a control sequence,

(b) Priortoits release, the cam sleeve
is held stationary by a blocking bail which en-
gages No.l cam. Release occurs when a trip
bar extending upward from the blocking bail is
pushed downward by a special operating lever,
A friction clutch associated with the sleeve ap-
plies the driving torque. Soon after the start of
rotation, a contact lever drops from the high
part of No, 2 cam and, under normal conditions
of operation, actuates a contact bail to operate
the timer contact which connects to an external
circuit, Prior to contact opération, a contact-
bail latch drops fromthe high part of No.3 cam
inreadiness tohold the contact operated as soon
as actuated. Follow:ng operation of the timer
contact,a blocking lever rides to the low part of
Nou.t cam and withdraws a blocking bar for a
timed Interval in order that either space or X
function lever may be selected. Upon the selec-
tion of the space operating lever, in the trans-
mitter start pattern, a holding lever is permitted
to move downward tolatch the contact ball oper-
ated, The contact ball latch releases its hold
on the contact bail just prior to completion of a
rotating cycle of the sleeve. The contact bail,
however, does not release the contact (because
of the holding lever) until the SPACE operating
lever {s released by reception of the LETTERS
combination, The X function lever is selected
to operats a contact which stops the transmitter
when the transmitter stop pattern is received.
Should a false signal release the selector cam
sleeve immediately following the signal which
initiated timer rotation, a sensing lever drops
from No,4 cam on th: selcctor cam sleeve and
provides freedom of actionfor a latchbail. Un-
der such conditions the latch bail drops from the
peak of No,5 cam on the timer cam sleeve im-
mediately following ‘he start of its rotation.
Action of the latch bail actuates a hlocking-lever
lateh to release a bloxking lever which engages
the contact bail and restrains it from operating
thetimer contact. Should 3 true signal of a se-
lecting sequence follow the signal that initiates
timer action but be improperly timed with re-
lation to the withdrawal of the function-lever
blocking bar, the blocking lever at the forward
end of the function lever will be reset so as to
render selection ineffactive.
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