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2,372,515
AUTOMATIC TRANSMITTER

Louis M, Potits, Evanston, Iil., assignor to Tele-
type Corporation, Chicago, 111, 3 corporation of

Delaware

Application October 7, 1943, Serial No. 505,273
(CL 178—17)

17 Claims.

The present invention relates to automatic tape
loading ang transmitting apparatus and particu-
larly to devices of this class which are controlled
by perforated forms distributed in spools or con-
tainers.

The principa] abject of the present invention
is to provide an automatic message retransmit-
ting apparatug which will Suceessively receive g
plurality of containers including message tapes,
and direct said containers 50 that their contents
may be advanced through a sensing and tele-
graphic retransmission apparatus.

The featured apparatus which embodies the
present invention is an adjunct of a message dis-
tribution system such as particularly disclosed in
U. S. copending application Serial No. 451,577,
filed July 20, 1942, This subject matter ig also re-
lated to and is inecorporated by reference with the
disclosure of copending application Serial No.
451,578, filed July 20, 1942, It is proposed for use
in a telegraph exchange office where 5 number of
subscribers’

provide a system of message
relaying and routing. Control forms are brepared
in said office in accordance with the messages re-
ceived over the various subscribers’ lines and
thereafter such formsg are collected at various
points in g distribution system in which auto-
matic retransmitting apparatus will thereupon
operate to retransmit the messages over destina-
tion lines to remote stations by unwinding or un-
spooling the controi forms, sensing the perfora-
tions contained on the forms, and incidentally
returning the containers to the distribution Sys-
tem where they may serve continuously in the
routing and distribution of other messages,

The present Improvement ig particularly con-
cerned with the automatic retransmission of the
System’s apparatus which involves the assembling
in an alignment of message containing spools
which are destined for retransmission over a; par-
ticular circuit and the means whereby the mes-
sage bearing control forms contained within the
Spools are unwound therefrom and caused to be
fed through a refransmitting apparatus, all under
automatic supervision and with no manual inter-
vention until the complete discharge and retrans-
mission have been consummated. It is of par-
ticular interest to note in this connection that
the general system in addition to contemplating
automatic collection and routing of message mat-
ter in individual message containers, also pro-
vides for apparatus which will operate in con-
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junction with a conveyor or distributor system
responsive to the address portion which is carried
by each message, to automatically route the travel
of the message from its point of reception and
form preparation to any one of a plurality of re-
perforating devices which happens to be asso-
ciated with the particular subscriber’s line, and
thereafter causes the message containers to trave]
over the conveyor system to a discharge chute
whereat they may be diverted to a collection col-
umn to take their place in an alignment of spools
which are to be retransmitted by the particular
automatic retransmitting mechanism located at
the end of said column.

In the achievement of the foregoing and other
objects, the present invention utilizeg certain
structural principles of g retransmitting appa-
ratus associated with a discharge chute through
which there may proceed a number of cylindrical
containers or spools bearing messages perforated
upon limited length pieces of control form and sg
arranged with respect to their containers that
the outermost portion of each form corresponds
to the starting portion of the message. Accord-
ingly, as a message form is unwound and dis-
charged through g tape sensing apparatus the
perforations contained thereon are immediately
converted into telegraphic signals. The container
when emptied may be returned to the distriby-
tion conveyor system for service in conjunection
with further message distribution while the dis-
charged control form is disposed of in any suit-
able manner.

For a better understanding of the present in-
vention, reference will now be had to the illustra-
tions on the accompanying drawings and to the
more detailed specification describing more par-
ticularly the structure and operation. In the
drawings and detailed specification like refer-
ence characters indicate corresponding parts
in the drawings:

Fig. 1 is a perspective view of g retransmission
apparatus with detail portions broken away indi-
cating a preferred ~“mbodiment of the present in-
vention;

Fig. 2 is a plan view of the apparatus illustrated
in Fig. 1;

Fig. 3 is a side elevation of
tured in Figs. 1 and 2;

Fig. 4 is a plan sectional view taken approxi-
mately on line 4—4 of Fig. 3 ;

Fig. 5 is a side sectional view taken approxi-
mately on line 5—b of Fig. 2;

Fig. 6 is a detailed sectiona) view with certain

the apparatus feg-
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portions omitted of a part of the apparatus fea-
tured it Fig. 4 in a changed position;

Fig. Tis a detailed sectional view taken approxi-
mately on line 7—1 of Fig, 2;

Fig. 8 is a detailed end elevational view as ob-
served from line 8—8 of Fig. 3;

Fig. 9 is an operational timing chart illus-
trating curves which denote periods of operation
of various elements of the apraratus disclosed
in the afore-described llustrations; and

Fig. 10 is a schematic wiring diasram of the
control circuit which may be utilized in the super-
vision of the apparatus featured in the mechani-
cal illustrations,

Referring now more particularly to the details
in the accompanying drawings, the reference
character {1 designates g discharge chute which
leads from the trackway and conveyor 21, Fig, 2,
of applicant’s copending application, Serial No.
451577, the flared intake opening of which is
designated as at 28, Fig. 3 of said copending
application. This element is a vertical tubular
member of rectangular cross-section and is pro-
vided internally with a rib 12 that extends
throughout its length and constitutes the medium
whereby the containers or spools {3 are main-
tained in proper position during descent until
they reach the bottom of the chute.

By referring to applicant’s copending apuplica-
tion, Serial No. 451,576, it may be observed that
the spools or message tape containers are of cy-
lindrical shape and-comprised of two spaced side
dises held together by means of transverse posts
{4, Pig. 6. The outer surface of one of the discs
is specially flared and grooved to receive the rib
12 to properly align each of the message spools
I3 with respect to the chutes in order to assure
the position designated in Fig. 6 whereat the mes-
sage container guide segments 15, 16, and 17 may

be made to assume the significant relationship

thereat illustrated.

As the spools are discharged from the conveyor
into the transmitter chute i1 they are permitted
to accumulate in a vertical alignment, each spool
ultimately assuming the position of the lower-
most spool as designated in Figs. 1 and 6. When
the message form has been extracted and trans-
mitted, the spool is discharged rightwardly, as
viewed in Fig, 1, passing through the position in-

dicated by the dotted outline {3. In practice, the :

spools are thus discharged soon after
tents are threaded into the tape sensing apparatus
of the retransmitter, and in falling the contained
message strip is further extracted from the spool,
paying out as the transmission of signalg ad-
vances the strip in the forward (right to left Fig.
1) direction.

As the column of spools gravitate in accord-
ance with the progress of retransmission, the
spool in the penultimate position engages the ex-
tremity 18 of a contactor 19 that extends through
the wall 21 of the chute, holding said contactor
in engagement with itg associated contact blade
22, The closure of this contact pair is required
in order to effect the control over the apparatus
which constitutes the retransmission device after
a manner which will be explained lgter. The
lowermost spool in the column descends until its
sides engage the tracks of platform 23, and
though the vertical guide rib 12 does not extend
downward throughout the full length of the tube
there is provided a special alignment lug 24 which
protrudes through an opening in the forward
wall, Fig. 1, of the tube {1 and which is an in-
tegral part of one arm 25 of g reciprocable cradie

their con-
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26 pivoted at 27 in the wall 21 of the chute or tube.
A spring 29 tends to maintain cradle 2§ in the
position illustrated in Figs. 1 and 2; however,
during a certain part of the operative cycle, see
¥ig. 9, a bell crank member 3! which is pivoted at
32 and urged in a counterclockwise direction by
an individual spring associated therewith is
caused to be rotated in a clockwise direction about
its pivot 32 when an apex of its associated cam 33
engages its follower node and thereby rocks the
cradle 26.in a clockwise direction, as viewed in Fig.
1, withdrawing the projection 24 from the guide
slot of the lowermost spool 13 in contemplation of
the discharge of said spool in a horizontal direc-
tion as will be explained.

As the cradle is reciprocated against the tension
of its spring 29 not only is the projecting lug
24 withdrawn from the spool {3 but at the same
time an opposite and slightly higher arm 34 in-
tegral with the cradle 26 is moved inwardly caus-
ing its two projections 35 to enter through ap-
propriate openings in the back wall of the tube
11 and be then disposed in the path of the penul-
timate spool {3 arresting the latter momentarily
in its descent until the ultimate spool has been
discharged from the trackway or platform 23 and
the other mechanism is in readiness for the re-
ception of a new spool. The apparatus is re-
stored shortly thereafter due to the bassing of
cam apex 33 whereupon a succeeding spool 3 is
bermitted to drop, upon the recession of the sup-
porting pin 358, and then the projection 24 takes
its normal position extending into the narrow slot
formed on the adjacent surface of the dise of the
particular spool 13.

The manner in which message bearing tape
is coiled and placed within the spool 13 is ex-
plained in the afore-mentioned copending ap-
plication, Serial No. 451,576, and from that dis-
closure it will be noted that when winding the
message for storage, the outermost end corre-
sponds with the beginning of the message and
that a short tail is permitted to extend through
the opening between guide rails 16 and 11. When
a tape container {3 descends to the tape trans-
mitting position indicated in Fig. 1, this tail or
start portion of a message tape is exposed so as to
protrude a short distance beyond the opening
begween the tracks 16 and 11, Fig. 6, to a suffi-
cient extent to be caught by the flexible vanes
36 that are integrally associated with the curved
placement shoe 37 when the latter member, which
is carried by an arm 38, is moved from its nor-
mally prevailing position as designated in Pig. 5
back to its retracted position as designated in
Fig. 6 and thereafter again to its normal posi-
tion, Fig. 5, a performance which coincides with
the curve 83 shown in Fig, 9.

As a result of this movement of the tape place-
ment shoe 371, the extending tail of the message
is brought into engagement with the teeth of a
limited action drive sprocket 39 integrally asso-
ciated with a shaft 41 and driven in a clockwise
direction through the toothed engagement of its

; integral driven wheel 42 with an idler 43 which,

in turn, receives motion from a mutilated driving
gear 44.

The effect of operating sprocket wheel 39 is to
pull the extending portion of the tape from its
limited protrusion from the container 13 until its
feed perforations are brought into engagement
with the transmitter tape feed sprocket 45.

A limited engagement is obtained due to the
mutilation of some of the teeth of driving wheel
44 so that as the transmitter sprocket wheel 45
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taKes over the propulsion of the tape, the inter-
mediate feed wheel 39 ceases to be driven and
thereafter merely idles under engagement with
the feed perforations of the tape. The trans-
mitter tape feed sprocket 45 is part of an appa-
ratus such as that generally indicated in U. S.
Patent No. 2.296,845. On both sides of the tape
feed wheel 45 are a set of perforation feelers 46,
and between intermittent movements of the
sprocket wheel 45 the feelers 46 are permitted to
engage a transverse alignment in the tape, those
encountering perforations moving farther when
their feeler pins protrude through said perfora-
tions while those which engage nonperforated
areas remain in the position of abutment,

The operation of the tape transmitting appa-
ratus subsequent in functional order to the tape
feeding and sensing operations is similar to that
of ordinary transmitters of the kind referred to
in said patent.
feeler levers 46 in accordance with the perfora-
tions in the tape causes a corresponding disposi-
tion of vertical portions 47 thereof, the shouldered
extremities of which shift accordingly so as to

overlie or clear the extremities 48 of a set of -

gooseneck bell cranks 48 which are sequentially
operable to close their respective contacts 51
during a time interval in the cyclical rotation of
cam assembly §2 which corresponds to the dis-
position of a peripheral notch in a related cam.

Cam assembly 52 is carried upon a power driven
shaft 53 and is coupled thereto under the super-
vision of a toothed clutch 54. The latter mem-
ber is permitted to become effective upon the
withdrawal of a declutching arm 55 which is an
integral part of an armature 56 under the super-
vision of a magnet 51. Counterclockwise rota-
tion is communicated to shaft 538 by means of a
suitable driving gear which meshes with the
driven gear 58, and through said driven gear 58
rotary power is imparted in an opposite direction
to a secondary driven gear 59, carried by the
shaft 61 and rotating in a clockwise direction,
as viewed in Fig. 1.

As viewed in Figs. 1 and 5, shaft 53 is rotated
in a countercloeckwise direction thereby imparting
clockwise rotation to shaft 61 and its several car-
ried members. A power communicating clutch
62 also of the toothed coupling class is provided
for shaft 61 but differs from the clutch 54 in that
it is provided with two instead of one declutching
levers designated 63 and 64. Pivoted on shafts
55 and 66, these declutching levers are each under
the supervision of an associated magnet §7 and
88, respectively.

The disposition of the declutching levers 63
anc 64 with respect to the sleeve cam 69 is such
as to permit the declutching of the driven por-
tion of shaft 61 in two different angular positions,
which, as is clear from Fig. 5, comprise the nor-
mal or zero arrestment position under the super-
vision of declutching lever 63 and an intermediate
angular position under the supervision of de-
clutching lever 64. As shown by the curve 62,
the intermediate arrestment position which is
supervised by lever 64 and its magnet 68, is effec-
tive at about 270° from the zero position in the
directicn of rotation. Opposing the release in-
Huence of the magnets 67 and 68 are return
springs T4 and 12, respectively, and when either
or both of the magnets is de-energized, it dis-
poses the curved extremity of its declutching
léver to the cam 69, thrusting the latter driven
portion of clutch 62 away from engagement with

The placement of the several :
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the teeth of the driving portion of said cluteh,
and thereby effecting the arrestment of rotation
of the dependent or driven assembly generally
designhated 73.

Cam assembly 13, Fig. 1, includes several cam
members which function in the supervision of
periodic operation, as variously designated on
the curve chart, Fig. 9. Among these, cam 33 has
already been described as one which tilts the
cradle member 26 at a precise interval during the
cycle, when a container {3 is discharged. An-
other of the cams carried upon this assembly is
designated 74 and itg beriphery is followed by the
extremity of a lever 75 whose opposite end is
pivoted as at 76 to a rack bar 77. The teeth of
rack bar 11 mesh with a gear seement 78 which
is integrally formed with a discharge arm 18
pivoted at 81 and carrying at its free end ga pin
82 which pushes the spool or container {3 at the
time when the latter is to be discharged and im-
parts to said container a rightward rolling motion,
as viewed in Fig. 1.

It is to be noted that at the time when 3 spool
is thus discharged, tape placement shoe 37 is
situated as illustrated in Fig. 5 and not as illus-
trated in Fig. 1, the latter condition prevailing
but momentarily as the shoe is swung back and
fro for the purpose of engaging and directing the
extending tail portion of a message tape. The
performance of shoe 37 is under the supervision
of a cam designated 83 which is also on said
assembly 73. The periphery of cam 83 is fol-
lowed by a sidewardly extending projection 84,
Fig. 6, of a third class lever 85 pivoted at 86 and
urged by a spring 87 in a counterclockwise direc-
tion. A rack bar 88 is pivoted at 89 to said lever
85, its teeth meshing with a gear segment 91
integrally associated with the afore-described
arm 38 which carries the shoe 317.

By observing in Fig. 9 the curves 83 and 74
which correspond in periodicity to the cams 83
and T4, respectively, it may be chserved that the
discharge of a spool under the supervision of cam
14 is consummated during the time designated by
the dwell in curve 83. This period coincides with
the time during which the shoe 37 is held close to
the periphery of the intermediate tare feed wheel
39, Figs. 1 and 5.

Another cam designated 92, is carried upon the
cam assembly 73 and is provided with an apex
as represented by curve 92, Fig. 9, which is pur-
sued by the follower node 93, Figs. 1 and 7,0f a
first class lever pivoted at 94 and having a work-
ing extremity 95 disposed to depress the flange
96 of a push bar 87 to initiate transmission by
electrical control after the manner in which said
push bar 97 is designed for manua] supervision.

The effects of depressing push bar 97 by the
operation of cam 92 are twofold, The tape feed
assembly including tape feed pawl 98, whose up-
permost tooth normally resides in one of the sev-
eral successive notches of feed wheel 99 is re-
leased. A pin ‘91 carrieg by the push bar 81
engages and rotates clockwise g three-armed lever
102 which is pi- oted at f83, and in so doing it
withdraws a detent roller 104 from engagement
with the periphery of the sprocket wheel 99, while
at the same time depressing with its disc extrem-
ity 105 the pawl lever 98 rocking the latter clock-
wise against the influence of spring 106, As a
result of the clockwise rotation of three-armed
lever 102, tape feed pawl 98 is withheld from en-
gagement with the ratchet whee 99, and at the
same time detent roller {64 is withheld from fric-
tional engagement therewith. Thig {rees the tape
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transmitter sprocket wheel 45 so that subse-
quently upon the operation of tape advancing
sprocket wheel 39 the engagement of wheel 45
with the feed perforations in the tape will not
retard the feeding thereof.

After the shoe 37 has been restored to engage-
ment with the auxiliary feed roll 39 the latter
member is rotated through a limited degree of
movement, as best indicated by the curve 39, Fig.
9. Thereafter the auxiliary tape feed sprocket 39
runs free as the principal tape feed sprocket
wheel 45 takes over the feeding of the perforated
control form, which, incidentally, remains in
mesh with both feed members, Auxiliary tape
feed sprocket 39 being fast to shaft 41, Figs, 1 and
3, its rotation is effected when the limited number
of teeth of mutilated driving gear 44 encounter
idler 43 and through the latter drives pinion gear
42. This movement is clockwise in the part of

shaft 41 to which pinion gear 42 is fast and hence :

the teeth of auxiliary sprocket wheel 39 in so
turning engage the end of the tape thrust against
it by shoe 37 advancing the tape until it is brought
under the guide 50, a forked member which
straddles auxiliary sprocket 39 as may be under-
stood from Fig, 6.

Guide 80 is disposed to strip the perforated con-
trol form leading end away from auxiliary
sprocket 39 and to direct it tangentially of the
principal tape feed sprocket 45 whose movement
is intermittent during the effective period of the
tape transmitter. At the time of engagement
with the principal sprocket 45 on the part of the
contro] form, however, auxiliary sprocket 39 will
cease to be positively driven because the limited
number of teeth on driver 448 will have passed the
area of engagement with idler 43 allowing the
train of elements thereafter, which includes pin-
ion 42 and shaft 41, to drive under the influence
of pull from the control form whose feed per-
forations continue to have interengagement with
the teeth of said sprocket 39.

There will now be set forth a description illus-
trating a typical operation of the unit assuming
the hopper {1 to be amply supplied with rolls or
spools 13 to maintain the contact pair 19—22
closed.

Under conditions of signal transmission, the
magnet 57 is energized and accordingly contact
pair 108, Figs. 8 and 10, is closed due to the fact
that the push bar 97 remains in its uppermost
position with the pins 181 and 108 out of engage-
ment with their respective levers 102 and i,
Under such conditions the contact operating plug
112 does not engage the contactor (13 and due
to the closed condition of contact (08 and the
consequent continued energization of magnet 57,
clutch control lever 55 is withdrawn permitting
- the continued clutching engagement of coupling
54, Under the described conditions cam assembly
52 continues to rotate and the several gooseneck
levers 49 describe g sequence of reciprocating
movements as permitted by their related blocking
interponents 47.

Under the described nermally prevailing con-
dition of operation, clutch control magnet 87 is
de-energized due to the recession of the first
gooseneck 48a, Fig. 5, which holds open the con-
tact pair 129 and closes the contact pair’ 127,
The condition now assumed is one under which
a previous message has just been transmitted and
a succeeding spool is to be advanced, and trans-
mission is thereafter resumed. Under the de-
scribed conditions, a particular message tape will
then be unwound from a spool 13 in accordance
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with the movements of the sprocket wheel 45 in
a step-by-step manner, actuated by one of the
cams on the assembly sleeve 52.

For particulars concerning this apparatus,
reference is again had to the afore-mentioned
Patent No. 2,296,845, a general description only
of the tape transmitter mechanism being here
deemed necessary. The tape sensing apparatus
consists of five feeler levers 46 that probe for in-
dividual perforations relating to the permuta-
tion code on a control form and a sixth feeler
located at the side of the said five which probes
for a notch in the side of the tape, signifying the
end of a particular message when employed in
connection with certain types of practice, or too,
the special feeler lever is similarly responsive to
a total failure of the tape as upon termination.
This performance is utilized under the present
bractice when a particular message tape con-
tained in one of the spools 13 runs out and a new
message bearing tape is to be installed. The nor-
mal condition as described is with clutch 54 en-
gaged and clutch 62 disengaged. Accordingly,
the tape sensing apparatus will operate continu-
ously, whereas the spool change supervising ap-
paratus, whose function is controlled by the cams
on assembly 13, is accordingly dormant,.

Normal transmission continues until the afore-
described special tape feeler {5, Fig, 5, en-
counters the end of the tape, whereupon the
feeler moves counterclockwise about its pivot {16
under impetus of its individual spring {11 with-
drawing the underhanging hook (18 from the
latch projection 119 of a follower lever | 21,
Special feeler lever (15 is thus permitted to rise
along with the conventional set of feeler levers
46 and according to the usual operation of this
class of devices the feeler levers remain in their
tape .sensing (uppermost) position during the
major portion of each cycle of transmission. At
& particular interval during the cycle of cam
assembly 52, a special cam 122, Fig. 5, carried
taereby presents a notch in its periphery to the
When this
occurs, and lever 121 seeks to respond to the urge
of its spring 124, the extent of its rotation about
pivot 125 will depend on whether or not the afore-
described special tape sensing lever (5 hds en-
countered the end of the tape or a special notch,
described above.

When under the conditions assumed the end
of the tape is thereby sensed, lever 121 rocks
clockwise about its pivot 125 carrying with it
through pin 131 the gooseneck lever 49¢ which
thereupen shifts the contactors 126 and 128
rightwardly opening the contact pair 12T which
is located in the circuit for maintaining magnet
51 energized and closing the contact pair 129
which establishes a circuit for energizing magnet
67 which then releases clutch 62 to the influence
of its spring and starts the rotation of cam as-
sembly 73.

Lever 121 may be blocked against accomplish-
ing the described control due to the encounter-
ing ‘of a nonperforated position by the special
teeler lever 115 whereupon the underhanging
portionn 1(8 prevents clockwise rotation of said
lever 121 and the consequent engagement of its
pin 131 with the adjacent gooseneck 49a and ex-
tending portion 132 which lies in the same ver-
tical plane as does the bell crank lever {1{. Upon
movement clockwise about pivot 125, gooseneck
lever 49a¢ may shift its extremity 132 clockwise
s0 as to lodge within the notch 133 of bell crank
lever {{1. As a consequence, bell crank lever {11
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roeks counterclockwise slightly sbout itg pivot
184 and within its noteh 133 retains the extremity
{82 of gooseneck #9q pending a subsequent re-
lease operation upon the depression of push bar
87.

Supervisory control over the tape transmitter
is initiated by cam 92 and its period is revealed
by the curve 82 in Fig. 9. As a consequence of
latehing the gooseneck lever 49¢ in its extreme
clockwise position, contact pair 127 is opened
while eontact pair 129 is closed. As a result of
the opening of contact pair 127, the circuit for
energizing magnet 571 ig broken at that point
rendering ineffective the closure of contactor 108,
Fig. 8, which is in electrical series therewith and
which pair of contactg is closed during the sub-
sequient portion of the eycle of cam 92 transmis-
sion, when control lever 95 is restored to its
counterclockwise position about pivot 94,

As a result of the closure of contact pair {28,
the circuit is complete for energizing magnet 67,
wheretpon, as afore-described, the cam assemply
138 is released to rotation in a clockwise direction,
as viewed in Figs. 1, 3, and 5.

By referring to the cam chart, Fig. 9, it will be
readily observed that the firsf in the several
supervisory operations performed in a cycle is the
one actuated by cam 82 in its clockwise rotation
of transmission control lever 95 causing the de-
pression of push bar 97 and the consequent rota-
tion of three-armed lever 102 and bell crank lever
111 clockwise about their respective nivots {03
and 134, Figs. 5and 7. As a result of the rota-
tion of lever 102, detention and actuation are re-
moved from the sprocket feed shaft 107 by rea-
son of the withdrawal of detent 104 and feed
pawl 98. As a result of the rotation of lever {11,
gooseneck 48« is unlatched and since it is under
the influence of contactor soring 12§ it will ro.
tate to its counterclockwise extreme position, as
illustrated in Fig. 5.

Thereafter, cam 83 acting as it does upon the
follower lever 85 -instantly retracts the tape hold
down shoe 37 in order that its vanes 36 may en-
gage the protruding free end of the tape carried
by the spool. This direction of movement is im-
mediately reversed and the tape shoe 31 beging
to return, at a slower pace, to its position as illys-
trated in g, 5. Meanwhile, as the cam assem-
bly 13 continues to rotate in a clockwise direc-
tion, a traction segment 135, Fig. 5, engages the
trailing end of the previous tape which after
passing beyond the deminion of the tape feed
sprocket 45 may still he lying on the anvil 135,
and frictionally engaging it discharges it clear of
the apparatus so as to make room for the on-
coming message tape next to be advanced by the
auxiliary tape feed sprecket 39. By referring to
curve 39 it will be noted that the effectiveness of
sprecket 39 coincides with an interval that fol-
lows immediately after the effective performance
of the ejection segment {35.

Before the auxiliary tape feed sprocket 39 has
completed its brief interval of operation gfter ¢ 1-
gaging the starting end of the new tape dire~teq
to it by the shoe 371. the apex of cam 92 lea.es
the follower node of lever 95 and the latter mem-
ber is permitteq to return to its extreme connter-
clockwise position, freeing the push bar 97 ang
permitting levers 102 and {11 tn seek normal or
spring biased positions, respectively. As 3 result
of the relaxation of push bar 87 conta~t operating
plug 112 recedes from the contactor 113 and per-
mits the contact pair 108 to close again. This
completes the circuit for energizing start magnet
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57 which thereupon attracts its armature 56,
causing the clutch 54 to become engaged and
thus imparting rotation to cam assembly 52.

The tape from the newly positioned spool 13
will by this time have advanced so that its feed
perforations may be e€ngaged by the teeth of
sprocket wheel 435, as the latter member beging its
step-by-step counterclockwise rotational move-
ments under impetus of the feed pawl 98 which in
turn is powered in a manner fully discloseq in the
above-referred to U. S. patent. As the tape feed
cperations progress so also do the tape sensing
feclers 46 and 115 begin their Successive and inter-
mittent engacements with the several transverse
areas of the tape causing permutation code signals
to be issued over a transmission cireuit as a result
of the placements of the several contact pairs 51,

Referring to curve 14, Pig. 9, it will be noted
that shortly after the auxiliary tape feed sprocket
39 has ceased to be operated and begins to idle,
the spool ejector 18, actuated by cam 74 which
carries the ejector pin 82, is swung rightwardly
out beneath the sidewardly extending canopy {37
‘Fig. 1), When the particular container 13 ceases
to be supported by the end of the platform 23, it
gravitates into a suitable collection receptacle
while the tape contained thereon unwinds clear of
the spool 13, or depending upon itg length, to an
extent commensurate with the distance from the
discharge canopy 137 to the spool receptacle.

Meanwhile, the threaded tape is being fed by
the regular transmitter sprocket wheel 43 and its
perforations sensed by the feeler levers 4§ and
{15 until the end of the tape is advanced through
the sensing area whereupon the sixth feeler 115
is permitted to rise, as already explained, ef-
fecting the afore-described operation of the
special gooseneck 49¢q in g clockwise rotation and
shifting the contact bosition from that shown in
PFig. 5 with the contact pair 129 open ang the
contact pair 127 closed, to an opposite condi-
tion; namely, with the contact pair 127 open and
the contact pair 129 closed. As a result of the
opening of contact pair (27 magnet 57 becomes
de-energized and the transmitter shaft is ar-
rested by the declutching of coupling 54.

Referring again to Fig. 9, attention will be
momentarily directed to the curve 24 which repre-
sents the period of performance of the cradle
member 28, including the tape guide arm 24 that
confines the lowermost spool 13 in the position
indicated in Fig. 1. The withdrawal of guide 24
and its reinsertion upon the descent of a subse-
quent tape spool is represented by the curve 33,
which performance may be notzd to overlap the
operation of the tape ejecting arm 79, afore-
described.

Upon the completion of the several supervisory
controls the primary control clutch 62 becomes
de-energized as designated by the curve 62 in Fig.
9. At the location 68, in dotted outline, there is
represented a position of clutch arrestment desig-
nating the position in the cycle whereat magnet
88, acting upon its armature 67, may be effective
in arresting the rotation of the cam assembly 13
by declutching the coupling 62 before there has
heen consummated the full guide arm withdrawal
and efection. The supervision of clutch 67 is by
the contact pair 129 ag afore-described, but the
supervision of magnet 68 is under control of the
special magazine-empty index contact pair {9—22.

When the spool magazine or chute (1 becomes
empty, groping projection I8 is permitted to re-
cede inwardly far enough to carry contact 19 away
from engagement with contact blade 22, thereby
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opening the circuit which energizes magnet 68,
and permitting the afore-described arrestment of
shaft 81 to occur at three-quarters of the cycle
of revolution (approximately), preventing the
complete revolution of the supervisory control
shaft until the supply of message containers has
been replenished.

While the invention has been described with
reference to a particular embodiment as jllus-
trated in the accompanying drawings and set
forth in detail in the foregoing specification,
numerous changes and modifications may be in-
voked without departing from the essential spirit
or scope thereof. Accordingly, it is not intended
to be limited by the particulars of the specifica-
tion, nor by the details in the illustrations, except
as indicated in the hereunto appended claims.

The invention claimed is:

L. In an automatic control form retransmitting
apparatus, a cpute element for supporting in
alignment g plurality of control form carrying
members, means for maintaining in said chute
element said members in predetermined relative
position to expose tail portions of the control
form carried by each member at a predetermined
angle of €xposure, a principal feed sprocket, an
auxiliary sprocket having a limited periodic
movement for advancing said tail portions of said
forms, a shoe for directing said form tail por-
tions against saig auxiliary sprocket, a step-hy-
step mechanism for actuating said principal feed
sprocket, a tape transmitter in juxtaposition to
said principal feed sprocket, and means for eject-
ing a form carrying member after transmission
has been initiated,

2. In an automatic retransmission device, a
magazine for supporting an alignment of control
form carrying members, each of saiq members
comprising a pair of dises spaced to afford an
intermediate chamber within which there is dis-
posed an involute rolled control form with the
message beginning st the outermost terminal, an
automatic tape transmitter including a period-
ically power driven sprocket and a continuously
bower driven sprocket, and means for engaging
said outermost terminal of said form comprising
a reciprocable shoe for overtaking and flexing
said end against said periodically power driven
sprocket, thereafter said periodically power driven
sprocket feeding said outermost terminal to said
continuously power driven sprocket,

3. In an automatic control form feeding device
for telegraph transmitters, channel] means for
supporting a column of control form bearing
containers, a device for peeling the control form
from-each container when it achieves the ulti-
mate position in said column, means for trans-
mitting signals in accordance with the perfora-
tions contained in said form, and automatic
mechanism for discharging a container as its
associated control form enters upon signal con-
trol operation. .

4. In an automatic tape transmitting appa-
ratus. a step-by-step tape feed mechanism, a
ratehet wheel actuated by said mechanism in-
cludir g a reciprocating pawl, a detent for holding
said ratchret wheel in advance tooth positions as
said pawl is retractedq for engaging a succeeding
tooth, means for automatically inserting lead
ends of message bearing control tapes in said
tape feed mechanism including a reciprocable
shoe and a periodically power driven sprocket,
and a device responsive to the afore-said message
end inserting means for automatically withdraw-
ing said reciprocating pawl and said detent from
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said ratchet wheel to permit its idle movement
during the insertion of said lead ends by said
reciprocable shoe and said periodically power
driven sprocket.

5. In an automatic multiple tape transmitter,
2 transmitter control shatt, a magazine for sup-
plying a plurality of tapes to a transmitting posi-
tion, a tape supply control shaft, means respon-
sive to the termination of transmission under
one tape in said transmitter for arresting said
transmitter control shaft and initiating said tape
supply contrcl shaft, means responsive to the
placement of a new tape in transmitting position
for then arresting said tape supply control shaft
and reinitiating to operation said transmitter
control shaft, and a sprocket under the control
of said tape supply contro] shaft for causing said
new tape to be fed to a position whereat it is
placed under the control of said transmitter con-
trol shaft during the period of overation of saig
tape supply control shaft.

6. In a tape transmitter, a plurality of storage
containers loaded with tape having feed holes
and so disposed therein as to extend a tape end
bevond the periphery of the container, means
for advancing said containers in alignment and
with their tape ends in predetermined angular
disnosition, a continuously operative principal
tape feed sprocket. an auxiliary tape feed
sprocket, anrparatus for thrusting the tape ends
against said auxiliary tape feed sprocket, and
means for then imparting limited rotary motion
to said auxiliary tape feed sprocket to thereby
advance the tape to a position for engagement
with said principal tape feed sprocket, said mo-
tion imparting means thereafter terminating its
effect uoon said auxiliary feed sprocket to per-
mit the latter sprocket to engage idly the feed
holes of the tape.

7. Automatic apparatus for stripping control
tape contents from tape containers comprising,
a magazine for presenting a plurality of con-
tainers successively to a tape transmitting posi-
tion, a periodically power driven tape feed
sprocket engageable with an extending end of
said tape. a continuously power driven tape feed
sprocket engageable with said tave end after
advancement by said periodic tape feed sprocket,
and means for disengaging said periodic tape
feed sprocket from its driving source after said
tape is engaged by said continuously power driven
sprocket.

8. In a telegraph transmitting apparatus, a
tape uncoiling mechanism, means for advancing
suceessively a plurality of message bearing tape
coils to transmitting position, a tape sensing
mechanism, means for feeding tape through said
tape sensing mechanism, means under the con-
trol of said tape sensing mechanism for causing
a Succeeding tape coil to be placed into trans-
mitting position, and apparatus including said
nncoiling mechanism responsive to the place-
ment of a succeeding tape coil into transmitting
vosition for engaging its lead end and directing
it to said sensing mechanism,

9. In an automatic transmitter, means for sup-
norting in vertical alienment 3 succession of tape
bearing containers, a device for extracting mes-
sage bearing tape from each container as it
achieves ultimate position in said alignment,
means for transmitting signals in accordance with
the perforations contained in.the tape, and auto-
matic discharge mechanism for releasing each
container from said supporting means as its mes-
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sage bearing tape undergoes signal control oper-

ation. .

10. In an automatic control form sensing ap-
paratus, a step-by-step form feeding mechanism
including a ratchet wheel actuated by a recipro-
cating pawl, a detent for holding said ratchet
wheel in an advance tooth position as said pawl
is retracted for engaging a succeeding tooth,
means for automatically inserting message bear-
ing control forms into said feeding mechanism,
including a reciprocable shoe and a periodically
power driven sprocket, and a device responsive
to the afore-said message form inserting means
for momentarily withdrawing said reciprocating
pawl and said detent from said ratchet wheel to
permit its idle movement, during the operation
of said reciprocable shoe and'said -periodically
power driven sprocket, whereby the insertion of
a new message bearing control form is facilitated.

11. In a tape controlled telegraph transmitted,
means for advancing control tape containers in
alignment, and with tape ends protruding there-
from, a tape feed sprocket for engaging feed
holes on said tape, apparatus for thrusting said
protruding ends against said tape feed sprocket,

and means for thereafter imparting limited ro- .

tary motion to said tape feed sprocket to thereby
advance the tape to a predetermined position and
to permit said sprocket thereafter to continue
engaging idly the feed holes of the tape.

12. Apparatus for handling transmitting tape

containers comprising, a magazine for presenting
a plurality of containers successively to a tele-
graph transmitting position with each container
in predetermined alignment and having its tape’s
end extending from the container, a periodically
power driven tape propelling sprocket engageable
with said extending tape end at said transmitting
position, a continuously power driven tape feed
sprocket engageable with sdid tape end after ad-
vancement by said periodically power driven tape
propelling sprocket, and means for disengaging
power from said periodic tape feed sprocket after
said tape end is presented to said continuously
nower driven tape feed sprocket.

13. A method of unwinding control forms auto-
matically which have been previously packaged
in roll form within housings which comprises
the steps of advancing a plurality of housings
with the outermost ends of said control form
rolls extending from said housings, moving said
outermost ends into the path of a limited motion
propeller, extracting a limited quantity of said
form from its housing, advancing said extracted
quantity into peripheral engagement with a con-
tinuously moving feed apparatus, and discharg-
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Ing saild housings prior to complete unwinding
by said continuously moving feed apparatus,
whereby the discharge of said housings supple-
ments the unwinding operation.

14. An automatic tape transmitting mechan-

. ism comprising in combination, a set of tape
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sensing levers, a principal tape feeding sprocket
wheel, an auxiliary tape feeding sprocket wheel
disposed in a common vertical plane with said
principal sprocket wheel, means for seizing an
end of a control form roll and presenting it into
engagement with said auxiliary tape feed sprocket
wheel, and means for thereafter imparting a
limited degree of rotation to said auxiliary tape
feed sprocket wheel for advancing said form to
a point of engagement with said principal tape
feed sprocket wheel.

15. An automatic tape transmitter comprising
in combination & set of tape sensing levers, a pri-
mary tape feeding sprocket wheel, a secondary
tape feeding sprockets wheel disposed in juxta-
position to said primary sprocket wheel, means
for presenting a control form into engagement
with said auxiliary tape feed sprocket wheel,
means for applying a source of power to said
auxiliary tape feed sprocket wheel for thereby
advancing said form to a point of engagement
with said principal tape feed sprocket wheel, and
means for disassociating said source of power
from said auxiliary sprocket tape feed mechanism
when said form has been advanced to engage-
ment with the principal tape feed sprocket.

16. In an automatic transmitter for pluralities
of message bearing forms, a rotary control shaft
having two arrestment positions, mechanism
driven by said shaft during its movement from
one of said arrestment positions to the other for
inserting a form into transmitting position, and
means for permitting the further movement of
said shaft from its said other position to its said
one position only when additional message bear-
ing forms are awaiting transmission.

17, In a telegraph transmitter, tape sensing
means, & plurality of tape containers, means to
position one of said tape containers in a tape

sensing position, automatic means to position the

tape in engagement with said tape sensing means,
means to block advancement of the others of said
tape containers during the sensing operation, and
means under the control of said tape sensing
means to remove said blocking means and to
advance another of said tape containers to the
lape sensing position after the sensing of said first
tape.
LOUIS M. POTTS,




