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This invention pertaing to telegraphic systems
utilizing permutation code signals of equal length

transmitted continuocusly in uniform time inter--

vals. ‘

An object: of the invention is the provision of
a telegraph system which is relatively simple,
extremely fléxible, and capable of operating at

high speeds to effect maximum line efficiéncy at -

low line frequency.

Another object of the invention is the provi-
sion of ‘a telegraph system with start-stop con-
ditions accompanying each character operating
in conjunction with a system wherein transmis-
sion of signal impulses, which do not include
start-stop conditions, ceases under predetermined
conditions and is started and continues under
other predetermined conditions without further
supervisory control for each character code.

A still further object of the invention is the
provision of a telegraph system which involves
instrumentalities embodying the advantages of
both start-stop and synchronous telegraph sys-
tems, which are attainable in an extremely sim-
ple and inexpensive system.

A feature of the invention is the provision -of
instrumentalities whereby transmitting and re-
ceiving distributors are started initially in phase
relation in response to non-character impulses
and are thereafter maintained in synchronism
in response to character code impulses.

Another feature of the invention is the provi-
sion of a transmission system equipped with dis-
tributors normally stopped which are started in
response to non-character full length code sig-
nals and which thereafter are maintained in syn-
chronism by locally generated. conditions in re-
sponse to received character transmission.

Another feature of the invention is provi-
sion of means for generating synchronizing or
start-stop sighals of nonh-character or non-re-
cording nature preceding and following an in-
definite plurality of character-code impulses.

Another feature of the invention is the provi-
sion of a transmission system equipped with
distributors normally stopped which are started
in response to a code signal, and which will he
stopped automatically only upon a predetermined
cessation in the transmlssmn of character sig-
nals.

The above and other objects and features are
attained by providing a transmission channel
equipped with distributors maintained continu-
ously in synchronism during transmission of in-
telligence, over which channel a continuous se-
quence of significant intelligence signal impulses

is propagated without periodic interruption by di-
recting impulses of start-stop nature and with
stop-start phasing aperiodically concomitantly
with cessation and resumption of transmission of
message impulses to be effective upon a single
recording receiver. ' )

For @ point-to-point transmission from an
originating substation to destination substation,

. the originating substation is connected by a sub-

10

15

channel or local line to a first central station
which.is connected by a line channel to a second
central station which is also connected by a fur-
ther subchannel or local line to a destination
substation. . A subchannel transmitter is located
at the originating substation, at the first cen-
tral office. a subchannel receiver, @ signal storage
device, and a line channel transmitter are pro-
vided, at the second central office a line channel

_ receiver and a subchannel retransmitter are ar-
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ranged, and at the destination substation there
is provided a final receiver or recorder with its
usual start-stop distributor.

_ Operation of starting the mechanisms of such
a system in initially phased relation is accom-
plished by providing a separate starting mech-
anism associated with a line channel which con-
nects a line channel transmitter and a line chan-
nel receiver, the starting mechanism being set
into operation by a received subchannel electrical
signal or by a taut-tape switch and operating
first over the line channel to start its associated
remote line channel receiver and subsequently
over local circuits to start its associated adja-
cent line channel transmitter in phase with the
instantly operating remote line channel receiver.
Having been started in proper phase relation,
the line channel transmitter operates as a con-
trolling synchronizing unit and the line channel
receiver operates as ‘a controlled synchronized
unit through the medium of any. conventional
principle of synchronous phasing. Since all
transmitted code signdls pertain to one message,
the speed of tramsmission’is maintained within
the capacity “of  a single recording receiver.
Starting of the line channel receiving distributor
is effected by the reception of a line channel im-
pulse of marking nature: corresponding to a pre-
determined element of the code, and -other im-
pulses of marking or spacing nature according
to the instant.-condition of operation, may be
generated - in the. ‘transmission line channel by
the starting means for subsidiary control of the
remote ‘apparatus after -starting.: Subsequent
starting of the adjacent transmitter in phase
with the remote receiver is effected under control.
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of the starting mechanism st an instant when
the remote receiver has been operating for a
time period calculated to position its distributor
in a phase relation to the idle transmitier dis-
tributor preparatory to the starting of the trans-
mitting distributor. Stopping of the remote re-
ceiver is effected in response to a spacing signal
in the line channel throughout one code sighal
time period of the line channel receiver, the
starting mechanism being arranged to transmit
such a spacing signal in response to cessation of
received subchannel signals or in response to con-
trol by a taut-tape switch;

Since start and stop signals form no part of
the transmitted intelligence of a message be-
tween the central stations, it is a requisite that
start and stop signals shall not modify any record
made by code signals pertaining to the intelli-
gence of the message. Each start or stop signal
involves one revolution of a receiving distributor
and is applied from the distributor to the selector
of the final recorder, hence must be of such na-
ture that the selector will not respond to modify
the intelligence recorded or to be recorded. This
is produced by transmitting selected code sig-
nals to have an effect as start and stop signals,
the selected code signals being such that the
record of infelligence is not modified thereby.
To this end, the natural stop condition or non-
transmitting condition of the channel is utilized
to produce a “stop” signal in a remote receiver.
This condition is that of a continuous spacing
signal, which, when applied by a receiving dis-
tributor to a recorder, has the effect of a “blank”
code signal and is without record in the recorder.
In the receiving distributor, the “blank” code
signal arrests the distributor member in a prede-
termined stop position.

For use as starting signals, the two “case shift”
code signals have been selected since repetition
of a case shift code signal does not change the
case shift condition of a receiver. Accordingly,
a starting mechanism associated with a line chan-
nel transmitter registers automatically the “let-
ters case” or “figures case” nature of each trans-
mitted case shift code and from this registration
retransmits the last transmitted case shift code
signal as a starting signal. :

The invention will be better understood in view
of the following detailed description and by ref-
erence to the drawings accompanying and form-
ing a part of this description, in which,

Fig. 1 illustrates an originating substation, a
subchannel or local line, and a first-central-of-
fice equipment arranged to receive a series of
start-stop code signals and to retransmit a cor-
responding series of code signals in accordance
with principles of continuously synchronous sim-
plex transmission;

Fig. 2 illustrates a second-central-office equip-
ment associated with a further subchannel and
a destination substation; and

Fig. 3 illustrates a tape controlled line channel
transmitter arranged to transmit a series of code
signals in the manner of continuously synchro-
nous simplex transmission.

In the drawings, like numerals denote identical
parts except that numerals I, 2, 3, 4, 5, and let-
ters M, S, are not labels of identification but are.
descriptive labels of the numerical position of a
structural element in a code signal series of five
such elements or respectively describe the mark-
ing-signal or spacing-signal nature of a struc-
tural element.

[esd
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General arrangement of system

Line channel 6, Figs. 1 and 2, represents a syn-
chronous simplex circuit connecting two central
offices, which are connected further respectively
over local lines or subchannels T and 8 to sub-
stations 9 and 10 of message origin and destina-
tion, respectively. Substation 9, Fig. 1, is
equipped with a subchannel transmitter (not
shown) operating according to start-stop five
unit code signals and connected to transmit over
subchannel conductor 1. Destination substation
19, Fig. 2, is equipped with a final recording re-
ceiver (not shown) operating in response to start-
step five unit code signals received over sub-
channel conductor 8. First central office, Fig.
1, is equipped with subchannel distributor 11 and
line channel transmitter distributor (2, while
the second central office, Fig. 2, is equipped with
line channel receiving distributor 13 connected
to line channel 6 and subchannel retransmitter
14 connected to subchannel 8.

Duplex transmission over line channel 6 is in-
dicated by the balancing networks 15, Fig. 1, and
16, Fig. 2, and by connections 11, 18, and 18.
Connection 17, Fig. 2, corresponds to conductor
20, Fig. 1, and indicates a transmission path from
substation 10 over a subchannel conductor 21,
Fig. 2, corresponding to.conductor 1, Fig. 1,
through additional equipment duplicating dis-
tributors t1 and 12. Conneecticn (8, Fig. 1, and
connection 19, Fig. 1, corresponds to conductor
22, Fig. 2, and to conductor 23, Fig. 2, respective-
ly, to extend a receiving path from contacts of
receiving line channel relay 24 through addition-
al equipment duplicating receiving line channel
distributor 13 and subchannel retransmitter 18,
and thence over subchannel conductor 25 to a
final recorder (not shown) in substation 9.

First ceniral station

Referring to Fig. 1, a start-stop receiving dis-
tributor 11 is controlled by a receiving line relay
21 in the circuit of subchannel T and has a ro-
tational speed faster than the rotational speed of
its controlling subchannel transmitter at sub-
station 9. However, the number of revolutions
is the same for transmitter and receiving dis-
tributor by virtue of start-stop control. Its
start-stop shaft 28 is geared in ratio of one
to four to sequence shaft 29 which carries
four pairs of cams each pair comprising a cam
30 controlling five normally open pairs of contact
members and a companion cam 3i. The four

-cams 30 are set at 90° and are associated with

four sets of storage relays 32 comprising five lock-
ing relays per set. The companicn cam 3{ con-
trols one normally closed pair of contacts 33.

A line channel transmitting distributor {2 hav-
ing five equal segments is provided with a stop
magnet 34 and with a slip-clutch driven shaft
35 which rotates continuously during pericds of
transmission of a plurality of code signals and
which is stopped by the armature of magnet 24
only when transmission is to be interrupted.
Rotational speed of the subchannel transmitter
at originating substation 9 is slightly slower
than rotational speed of shaft 35. Shaft 35 is
geared in ratio of one to four to a sequence shaft
38 carrying four pairs of cams, the pairs set at
90° and one cam 37 of each pair centrolling three
pairs of normally open contact memberg while
the companion cam 38 controls two pairs of
similar contact members. On the distributor
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shaft 85 is a cam 39 which closes- a contact
pair 42,

The sequence shafts 29 and 36 are mechanical-
1y related through a pair of mutually engaging
crown cams, cam 43 pinned on shaft 29 and cam
44 splined on shaft 36 and controlling an elec-
trical switch 45.

A starting device 46 comprises a start-stop
shaft 41 and stop disk 5! having two stop po-
sitions from one ¢f which it is released by mag-
net 48 and from the other by magnet 49, which
shaft carries operating cams 52 to 55 inclusive
for controlling contact members.

 Associated with the starting device 48 and
forming a part thereof is a polarized case-shift
register relay 51. A relay set 56 comprising five
polar code relays, the sixth polar register relay
51, and contacts operated by a cam 358 on shaft
36 cooperate to register upon relay 57 at all
times the nature of the case-shift code signal
currently being transmitted or last transmitted
by line channel distributor 12. Windings of code
relays 56 are connected from segments of dis-
tributor 12 to ground and accordingly register
by the position of their armatures the signals
currently impressed upon the segments of dis-
tributor 12. After the brush of distributor 12
has passed segment 5, the relay 58 will register
upon its code relays | to 5, the full code signal
transmitted, and thereafter the cam 58 will close
its contacts to apply current to the armatures
and contacts of code relays 58. Should a cur-
rently transmitted code signal be all marking or
letters-shift code signal, all contacts of code
relays 58 will be closed as shown and operation
of contacts of cam 58 will energize register relay
57 to move its armature into the position shown
whereby its armature is connected to battery of
marking nature, or should the currently trans-
mitted code signal be marking upon relays 1, 2,
4, and 5 but.spacing upon relay 3, then .opera-
tion of contacts of cam 58 will energize the reg-
ister relay 571 alternatively to operate its arma-
ture to engage the contact connected to spacing

battery. Relay 57, being of the polar type, when .

thus operated retains its adjustment until re-
versed by current under control of .cam 58 in
cooperation with a reversing case-shift code sig-
nal.

as shown, into its off-normal stop position, a
" rotation of 180°, the starting device 48, by op-
eration of its contacts, transmits to line channel
6 a starting signal equivalent to a case-shift

code signal corresponding to that case-ghift cede 5

signal last transmitted, the code signal being
compiled from impulses obtained in vart by op-
eration of contacts controlled by cams in the
starting device and in part from an impulse
through closed contacts of the case-register re-
lay 57. .

Immediately after starting of the cam shaft
47 in the starting device 46, cam 54 will permit
operation of its contacts under their inherent
spring tension to change the signal over line
channel 6 from spacing to marking character-
istic. The line channel now includes grounded
battery of marking nature, resistor 65, operated
contacts of cam B4, conductor &6, brush 6T inert,
line 20, winding of corrector relay 60, winding
of duplexing relay 24, and line channel conduc-
tor 6. This condition continues for a time pe-
riod equal to exactly % revolution of shaft 35
during which time the cam 53 reverses its con-
tacts. The cam 54 then restores its contacts,

While moving from its normal stop position, -
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changing the circuit of line channel conductor
6 to include grounded marking battery, resistor
68, closed contacts of relay 57, conductor §3, con-
tacts of cams 52, 53, 54, conductor 66, brush 67,
conductor 20, windings of relays 60, 24, and line
channel 6. This condition of marking or spac-
ing signal nature continues for a time period
equal to exactly % revolution of shaft 85, when
the cam 54 again operates its contacts to form
the noted circuit of resistor 85, further con-
tinuing the signal of marking nature if relay
57 is set as shown or restoring the signal to
marking if relay 57 is instantly in reversed con-
tactual condition. ‘This further signal of mark-
ing nature continues during a time period equal
to exactly 25 revolution of shaft 85 in which
period cam 52 reverses its contacts. Cam 54 now
restores its contacts, thus completing transmis-
sion of a code signal equivalent to one revelution
‘of shaft 35 and brush 61 and constituting at once
a starting signal for a remote receiving distrib-
utor 13 and a “letter-case” case~shift signal with-
out effect upon the remote recorder at substa-
tion 10. Were the case-register relay 57 in its
alternative position, the code signal transmitted
would have been ‘“figure-case.” The line chan-
nel 6 now is connected through windings of re-
iays 24 and 60, conductor 20, brush 6%, conduc-
tor 66, contacts of cam 54 as shown, contacts of
cam 53 in reversed position, contacts of cam
52 in.reversed position, and conductor 72 which
is conductor | of a five~conductor cable 13, four
of whose conductors serve distributor 12 directly.
Conductor | and the line channel § now are con-~
nected through contacts | of cam 37T to top arma-
ture of relay | of storage relays 32 and to mark-
ing or spacing resistor 13 or 16 according to the
code signal instantly registered in relays 32.

In Fig. 1, all parts are shown in starting con-
dition in readiness to respend to a message to
be -originated in subchannel T to conirol the
receiving relay 21. A “holding” signal or “stop”
signal of marking nature is continuously im-
pressed upon subchannel T and a “holding” sig-
nal of spacing nature is continuously impressed
upon line channel 6.

When beginning operation, an operator at
substation 9, operating in accordance with gen-
eral custom, will transmit a “letter shift” code
signal to insure that the remote responsive re-
corder is in known case condition, and will fol-
Jow this shift code signal with character code
signals.

Upon receipt of a starting impulse of spacing
nature from subchannel 1, the line relay 27 re-
verses its armature to energize the starting mag-
net 63 of receiving subchannel distributor f1
over a circuit including grounded bhattery, re-
sistor 6, contacts of relay 27, brush 62, and
starting ‘magnet 63 to ground, thus releasing
shaft 28 to be driven by its motor and to drive
shaft 29 and its cams 39, 31, and 43. Cam 3I
opens ' momentarily the locking circuits of the
top set of signal storage relays 32 then cam 30
connects all operating windings of the top set of
storage relays to code signal segments in dis-
tributor 11 and the first received code signal;

. namely, a “letters shift” or all-marking code

70
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signal, will be registered in the relays 32 which
operate and lock in response to signal impulses
of marking nature under the control of contact
33. Moving cam 43 now moves its higher crown
face away from the higher crown face of mo-
tionless cam 44 thus permitting cam 44 to slide
on shaft 36, by the action of its spring, reversing
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contactual relations in switch 45 to initiate ro-
tation of shaft 47 by closing a circuit including
grounded battery, resistor 64, normally closed
contact of cam 55, conductor 89, starting magnet
48, an extension of conductor 59, and contacts of
operated switch 45 to ground, to energize magnet
48 and thus to release shaft 41 which immedi-
ately starts by motor power applied through a
friction clutch. The starting device 46 rotates
through 180° and is stopped by engagement of
cam 51 with the armature of magnet 49. Dur-
ing this half-revolution, the cam 54, cooperating
with closed contacts of relay 51, as described in
detail above, has transmitted either “letters-
case” or “figures-case” shift code signal accord-
ing to the position of the armature of relay 51
as adjusted in its last occasion of use.

As the contacts of cams 52 to 54 conclude their
operations, the line channel 6 is connected
through windings of relays 24 and %0, conductor
20, brush 61, conductor €%, closed normal con-
tacts of cam 54, closed reversed contacts of cam
§3, closed reversed contacts of cam 52, conductor
12, conductor 1 in cable 15, closed contacts | of
cam 37, top armature of energized relay | of re-
lays 32 and to marking battery 13, since “all
marking” is registered in the top set of relays
32,

At the time that contacts of cam 54 conclude
the cycle of their operations, cam 55 operates its
contacts and forms a starting circuit for dis-
tributor 12 including grounded battery, starting
magnet 34, conductor T4, closed contacts Ti of
switch 48, an extension conductor T4, and closed
contacts of cam 55 to ground. Shaft 41 now
stops subject to control by magnet 49, while mag-
net 34 remains energized subject to control by
contacts Ti.

Thereafter shaft 47 remains inert, while shafts
28 and 35 rotate at different speeds with shaft
35 slightly faster and with the crown face of
cam 44 approaching the crown face of cam 43.

In continuous cyclic operation, each energiza-
tion of starting magnet 63 permits a revolution
of shaft 28 and a quarter revolution of shaft 29.
In the initial angle of movement of shaft 29, a
cam 31 opens momentarily all holding circuits
of an associated set of five storage relays 32, and
a cam 30 then operates contacts to connect all
operating windings of the set of relays 32 to re-
ceiving segments of distributor {{. In successive
quarters of rotation of shaft 29, four such pairs
of cams and sets of relays in the storage device
32 are used in turn. Energized relays of sets 32
connect marking potential to corresponding con-
tact members controlled by cams on shaft 36
while unenergized relays in device 32 connect
spacing potential similarly.

Distributor 12 in continuous cyclic operation
transmits fo line channel § all signaling poten-
tials impressed upon its segments, the sequence
of signals being controlled hy shaft 36 and cams
37 and 38. With brush 67 at zero angle as
shown, a cam 31 operates contacts to connect
segments 1, 2, and 3 to contacts of correspond-
ing storage relays in storage device 32 and to
marking and spacing batteries through resistors
13 and 16, when brush 67 has passed segment 3,
cam 38 connects segments 4 and § similarly, and
when brush 67 has passed segment 5, a succeed-
ing cam 37 connects segments I, 2, and 3 to con-
tacts of storage relays of a succeeding set 32.

Every transmitted code signal is impressed
upon the five code relays of set 56 and relay 51
is operated whenever the instantly transmitted
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code is a case-shift code signal differing in its
No. 3 impulse from the No. 3 impulse of the
last prior case-shift code signal.

When transmission over subchannel 1 stops
and accordingly shafts 28 and 29 stop, distribu-
tor 12 continues retransmission thus exhausting
the signals stored in storage relays 32 and bring-
ing cams 43 and 44 into the angular relation
shown in the drawings. The same result is at-
tained if cam 44 overtakes cam 43 while trans-
mission over subchannel T is in progress. Cam
44 operates to reverse the switch 45 at a median
instant in the last code signal of retransmission
of stored code signals, deenergizing magnet 34
by opening contacts Tl. Just before completion
of retransmission of all received code signals
stored in relays 32, cam contacts 42 close a cir-
cuit including grounded battery, resistor 64,
operated contacts of cam 55 at 180°, conductor
18, starting magnet 49, an extension of conduc-
tor 18, contacts in switch 45, a further extension
of conductor 18, and cam contacts 42 to ground,
thus energizing magnet 49 to release cam shaft
47 for its second half-revolution.

Immediately upon starting of shaft 47 from
this position, a cam 53 operates its contact, the
noted “just before completion” closing of con-
tacts 42 being adjusted to start shaft 47 in such
rhase relation to brush 61 that the contacts of
cam 53 operate at about the time that brush 61
leaves segment 5 of distributor 12. Also immedi-
ately after starting of shaft 47, cam 55 restores
its contacts, and cam 52 restores its contacts.
Shaft 47 stops when cam 5i engages the arma-
ture of magnet 48. Cam 53 retains its contacts
in operated condition and all equipment. illus-
trated in Fig. 1 is in state of beginning, and with
the nature of the last transmitted case-shift code
signal registered in relay 51 by virtue of position
of its armature.

When brush 67 engages segment | and stops
under control of deenergized magnet 34, a line
signal of spacing nature will be impressed upon
line channel 6 over a circuit including grounded
battery of spacing nature, resistor 11, contacts
of cam 53, as shown, normally closed contacts of
cam &4, conductor 66, brush 67, conductor 29,
windings of relays 60 and 24, and line channel 6.

In the above traversal of operation, all appara-
tus illustrated in Fig. 1 has been traced through
a cycle of operation of the starting-control device
46 and has been returned into itg condition of
inactivity shown.

Compensation

To insure that line channel transmitter 12 shall
retransmit all code signals registered in relays
32 by subchanne] receiving distributor {1 without
permitting an accumulation of stored code sig-
nals beyond the capacity of relays 32, rotational
speed of shaft 35 is adjusted to be faster than
rotational speed of the remote subchannel trans-
mitter (not shown) at substation 8. Accord-
ingly, when both shafts 29 and 35 are operating,
cam 44 will have creeping gain upon cam 43,
resulting in restoration of switch 45 into position
shown to stop rotation of shaft 35 by opening
contacts 71 and deenergizing magnet 34, and to
initiate rotation of shaft 47 in device 46 as de-
scribed above. Cam 44 stops and shaft 47 starts
at 180° from the position shown. Cam 43 con-
tinues and reoperates switch 45 to clese its con-
tact 89 so that when shaft 47 is rotated a further
180° into the position shown it will continue
without pause because magnet 48 will be ener-
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- gized by a circuit through resistor §4; contacts of
cam 55, winding of magnet . 48, and contact 59.
In the first half of this-revolution of shaft 47,
.contacts of cam 53 will fransmit to line channel
.6 a.continuous signal of spacing nature to stop
. -the remote line channel. receiving distributor 3,

and in the second half of the revolution, contacts

of .cam 54 will transmit to line channel 6 a code
signal for case shift to restart the-distributor 13.

During the:stop period thus effected for shaft 35,

two or three-code signals may have been stored in

relays 32 due to rotation of distributor 1i thus

compensating for difference in .speeds of shafts
- 28 and 35.

- In case of transmission into.subchanne} 1 di--

rectly from a- keyboard. transmitter at.sphsta-
tion 9, irregular-operation of the keyboard at 8
will cause the stop impulses in. subchannel T to
‘have variant time values.. ‘This will cause ir-

regular rotation of cam 43 but the irregularity.

will be- absorbed in-an-increase.of the creeping
gain by cam 44 upon cam 43 as described above
and the effect of irregular-operation of a key-
~‘board at:substation 9 will-have no effect further
~-than to-make more:frequent :the overtaking of
cam 423 by cam 44 to operate switch 45. At each
such overtaking, a correction or rephasing of the
two lines' channel distributors {12 .and- 13 is
-effected by stopping and restarting as described
above - under the caption “Compensation.”

Second central station

.. Referring to Fig. 2, a -translating receiver is'

illustrated- responsive to .code signals-from: line
--channel -6, as transmitted to that line conductor
= by the mechanisms of Fig. 1. Local line or sub-
channel 8 extends to a start-stop five unit record-
- ing receiver either. immediately-adjacent or in
substation 18 at the distal- end of -subchannel 8.

_-Receiving distributor (3-has a control magnet-

.82 which is continuously energized while distribu-
tor I3 is operating to receive signals and under
such conditions the-distributor .operates in con-
tinuous synchronism with  its- received signaling
impulses. -

-.ception, the control mechanism-becomes effective

.. and: the brushes of: the  distributor :are held
- stopped in the-position shown.

~The receiving-distributor cooperates with con-

<tacts in- receiving line relay 83 -and distributes.

all received signal impulses to five pairs of stor-
- age relays 84, in each pair of which the upper
relay responds to a signal impulse of - marking
-nature and forms its own holding circuit through

-contacts of - its- companion -lower relay, .and the.
- lower- relay- respends- to a- subsequent -received

signal impulse -of - spacing nature to-.deenergize
. -the upper -relay. - All upper relays 84 have con-
_-tacts in- parallel to- energize start magnet 82
and each upper relay-has -a-tongue plying. he-

Between -periods "of code-signal re-.
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marking to spacing nature or reverse. . Relay 93
closes.its holding circuit through contacts of a
release relay- 94 and also closes an energizing
circuit. for the .correcting . magnet 8{ whose
armature operates to correct the angular. posi-
tion of the shaft 88 and also to close a.contact
to. energize relay. 94 whose operation results in
deenergizing relay 83 and in turn deenergizing the

.magnet 81.

In operation, the distributor i3 is started in

. response to an initial signal of marking nature

. .reeeived over .line. channel 6.

The initial -im-
pulse of starting signal energizes an upper.reg-

_.istering relay 84 according to the stop position of

15

.the brush arm 85 thus energizing magnet 82
.and starting the distributor 13 which, by its ro-

. .tation.and under control of the remaining por-
 tions of the starting signal, may energize further

B storage relays..-

20

As the brushes of distributor 13
pass segment No. 3, the contacts 81 are closed

. _momentarily to energize magnet 86 and to-start
. the distributor. 14 which then repeats the re-

25
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_channel 8 in start-stop manner.

ceived. starting. case-shift code signal into sub-
Subsequent
‘code signals received by line relay 83:are distrib-
uted to. registering relays 84 and as each.such

. code signal contains at least one signal impulse

of marking nature, there will be at least one reg-
istering relay energized at the time .that the
brushes of distributor 13 leave segment.No. 5 and
resultantly the distributor 13 will not be arrested
between code. signal cycles and will rotate con-

_tinuously until a definite and predetermined stop
-..code.signal is received.

-35

‘The predetermined stop signal comprises an
extended .signal. interval of spacing. nature re-

.ceived.over line channel 6, the signal being effec-
- tively-the .equivalent of five or more. successive

. ..8pacing- impulses..

40

Such a- signal obviously . will

. energize . successively -the five lower. relays of
_the five pairs. in_the. storage.set 84, releasing

all holding circuits of the five upper relays and

resultantly . deenergizing magnet 82 to.stop, the

45

distributor i3 thus restoring all apparatus illus-
trated in Fig. 2 to .the condition shown.

Tape-controlled transmission
. Referring to Fig. 3, there is illustrated a struc-

. ture for transmission upon conductor 186 corre-

. sponding to conductor 20, Fig, 1, of signals equiv-

alent to signals described in connection with Fig,
1, but generated locally under control of a per-

) forated tape, which may ke prepared by -a key-

-t
[

60

tween contacts of spacing- and marking poten- .

tials -and connected to a code-signal segment in
. ‘a-start-stop -subchannel retransmitting  distrib-
- utor- 14 whose starting magnet 86 is-.controlled
by contacts 87 in distributor 13.

- Synchronism of :distributor: i3 is- secured by

attaching fixedly upon:’its brush shaft 88; fric-
-tion driven at approximately correct speed, a star
- wheel 89 which is-engaged and controlled by a
correcting member 90 carried by the armature of
a synchrenizing. magnet - 81... A synchronizing
- line relay. 82. delivers.- an - impulse. of - current
‘through- a: condenser to -a synchronizing. local
-relay 93 at- each and every reversal of-the:signal
. current in the:line . conductor & -whether from

board .perforator or a reperforator by signals
impressed on an interconnecting line conductor.

. A starting control device as 48, but not shown,
is controlled to.start and stop by a taut-tape re-
lay 1071 and in turn controls the starting. and
stopping of a transmitting distributor 160 which
transmits signals to.conductor 166 in accordance

-with the setting of armatures 99 of storage re-

lays' 'l to 5 in relay set 109. A tape 95 passes
a tape follower arm 86 to a tape senser 87, which
may be as-illustrated in Patent No. 1,298,440
granted to G. R. Benjamin, A stepping magnet
68 controls contacts of the tape senser which are
connected to relays f, 2, 3, 114, 115 of relay set
189 and the registrations of relays 114 and (15

. are transfefred to relays 4 and 5 to control sig-

. an obvicus circuit.
5 ‘110 to initiate rotation of a starting device as

nals to be transmitted by distributor 108.

In operation, provision of a supply of per-
forated tape for slackness causes movement of
tape arm 96 and energizaticn of relay 187 over
Relay 181 closes a circuit
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46 (not shown) which transmits a starting code
upon conductor {08 and then energizes magnet
i1t to start the distributor 180. A first code
signal has been set upon relays 169 by prelimi-
nary adjustment of tape 25 in senser 971 and dis-
- tributor 180 now transmits signals to conductor
196 in accordance with contact setting of storage
relays IM, 2M, and 3M.,

Concurrently with transmission of first half
of signal impulse No. 2, the distributor {00 com-
bletes a circuit over conductors 161, through
closed confacts of relays 114M and ii5M and
windings of associated relays 4M, 4S, 5M, and
58 for transference to relays 4M and 5M of sig-
nals stored in relays I{4M and I 15M respectively,
thus completing upon relays | to 5 a registra-
tion of that code signal currently sensed by
the senser 87, and concurrently with transmission
of second half of signal impulse No. 2, the dis-
tributor 160 completes a circuit, if a case-shift
code signal is being transmitted, including
ground, a distributor segment, conductor 102,
through series contacts 112 of relays | to 5 of
set 109, thence either through winding of case-
shift register relay 113 to energize relay (13, if
a letter-case code signal is being transmitted
with relay 3M energized, or through winding of
relay 103 to operate relay 103 and deenergize
relay (13 if a figure-case code signal is being
transmitted with relay 3M deenergized.

Concurrently with transmission of signal im-
pulse No. 4, distributor 188 energizes magnet
98 over a circuit including conductor 104, there-
by withdrawing the sensing pins from tape 85
and stepping the tape. Upon interruption of
the circuit of conductor 194, magnet 98 releases
the sensing pins to rise through or against tape
95. Concurrently with transmission of last half
of signal impulse No. 5, distributor 180 connects
ground to conductor 165. Where a sensing pin
rises through the tape, ground connection is ex-
tended from conductor 105, through an M relay
to battery,, energizing the M or marking relay
of a storage pair of relays, the energized M re-

lay then forming its holding circuit through -

contacts of its associated S relay. When a sens-
ing pin rises only to the surface of tape 935,
ground connection is extended from conductor
185, through an S relay which, when energized,
acts to deenergize its associated M relay. In this
manner, the code signal-currently sensed in tape
95 is registered in storage relays I, 2, 3, 114, {15
and no change is made as yet in relays 4 and 5
whose contacts are currently effective in trans-
mitting a preceding code signal.

To stop transmission, taut tape lifts arm 95
or arm 8§ is manually lifted, deenergizing relay
107 resulting as described for equivalent opera-
tion of switch 45, Fig. 1.

The present invention, having been described
specifically herein, will be more broadly consid-
ered in the appended claims without limitation
to the specific embodiments used above for illus-
tration.

‘What is claimed is:

1. In a telegraph system, a transmitter, a dis-
tant receiver, a signal storage device intermedi-
ate said transmitter and said distant receiver,
means to store a plurality of code signal com-
binations in said device, means to transmit the
stored signal combinations in the order stored,
means to transmit a code signal combination for
stopping the distant receiver when all stored
signal combinations have been transmitted, and
means to transmit a different code signal com-
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bination to start the distant receiver when addi-
tional signals are stored.

2. The method of operating printing tele-
graph systems which comprises the steps of,
transmitting code signal combinations of a mes-
sage each accecmpanied by a start and a stop im-
pulse, storing the character code parts of the sig-
nal combinations, and subsequently transmitting
according to the stored signals other code sig-
nals in which the first element of one charac-
ter signal of the message immediately follows the
last element of a preceding character signal
of the message.

3. In a telegraph receiving device, a rotary
receiving element, signal controlled means effec-
tive at the beginning of transmission to start
the rotary element in a predetermined phase of
rotation with respect to the transmitted signals,
and means effective during transmission to main-
tain the correct phase of rotation controlled by
the reversal of the current between successive
elements of the code sighals.

4. In a telegraph system, a rotary receiving
element, a signaling circuit, means to transmit
code sighals on the circuit, means controlled over
the circuit to start the rotary element into ro-
tation at substantially uniform speed and in a
selected phase position with respect to the trans-
mitted code signals, and means controlled by
the reversals of current in the code signals sub-
sequently effective to maintain the selected phase
relation.

5. In a telegraph transmitter, means to main-
tain a continuous record indicating which one of
a plurality of selected signals was last transmit-
ted, and means to transmit a special full code
control signal varied according to the record.

6. In a telegraph system, means to transmit
code signals, means to transmit start and stop
signals, means to operate the second transmit-
ting means preceding a single code signal or the
first of a plurality of code signals, and means to
operate the second transmitting means after a
single code signal has been transmitted or after

- a group of code signals have been transmitted.

7. In a telegraph system, means to transmit
character code signals, means to transmit pre-
determined code signals to serve as start sig-
nals, and means for initiating the operation of
said last mentioned means preceding the first
only of a plurality of character code signal trans-
mitting operations of said first mentioned trans-
mitting means.

8. In a telegraph system, a receiving device,
means to operate the receiving device continu-
ously in the manner of a synchronous telegraph
during continuous message transmission, and
means to operate the receiving device in the man-
ner of a start-stop telegraph during intermit-
tent message transmission,

9. In a telegraph system, a signal distribut-
ing device, means to operate the device con-
tinuously in synchronism with received signals,
and means operable upcn the cessation of signals
to stop the device in predetermined position,
~ 10. In a telegraph receiving device, two mag-
nets, means to start the device into operation
in correct phase position with respect to re-
ceived signals under control of one magnet, and
means to maintain the correct phase condition
under the control of the other magnet.

11, In a telegraph system, means to transmit
permutation code signals, a signal distributing
receiving device, means to maintain the receiv-
ing device in continuous rotation when at least
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one impulse element in each cycle of opera-
tion is of marking nature, and means to arrest
its rotation when all impulses in a cycle are
of spacing nature.

12. In a telegraph system, a receiving device,
means to rotate the receiving device with uni-
form motion approximately in synchronism with
the received sighal, a correcting circuit, means
controlled by the signal to condition the cor-
recting circuit and correct the synchronism,
and means controlled by the signal to start and
stop the rotation according to the rate of re-
ception of signals.

13. In a telegraph system, a line channel, two
permutation code signal-transmitting devices
connected to said line channel, recording means
cennected to said line channel responsive to
permutation code signals received over said line
channel from one of said signal-transmitting
devices, and phasing means for phasing said re-
cording means operable over said line channel
responsive to the other of said permutation
code signal-transmitting devices.

14. The method of operating printing tele-
graph systems including a transmitting distrio-
utor and a receiving distributor which comprises
the steps, starting a receiving distributor, and
starting subsequently a transmitting distributor
in phase with said receiving distributor.

15. The method of phasing printing telegraph
apparatus including a transmitéing distributor
and a receiving distributor which comprises the
steps, stopping a receiving distributor by con-
trol over a transmission channel, stopping the
transmitting distributor, subsequently restarting
the receiving distributor by control over the
transmission channel, and subsequently restart-
ing the transmitting distributor in phase with
the receiving distributor.

16. In a printing telegraph system, a trans-
mitting distributor and a remote receiving dis-
tributor, transmitter means supplemental to said
transmitting distributor for starting said re-
mote receiving distributor, and means controlled
by said last mentioned means for subsequently
starting said transmitting distributor in phase
with said remote receiving distributor.

17. In a printing telegraph system, a trans-
mitter, a recelving recorder, a connecting line,
means in said receiving recorder responsive to
cessation of signaling for stopping said receiv-
ing recorder, means in said receiving recorder
responsive to receipt of a code combination for
case shift to restart said receiving recorder,
means in said transmitter for transmitting over
said line as a starting signal to said recorder a
repetition. of that code combination for .case
shift last transmitted, and means in said trans-
mitter for registering an identification of that
case shift code combination last transmitted.

18. In a telegraph system, transmitting means
to transmit a sequence of code signals including
letter-case shift code signal and figure-case
shift code signal, registering means responsive
to transmission of either one of said shift code
signals to register the letter-case or figure-case
nature of the transmitted code signal, and fur-
ther transmitting means operable to control said
first mentioned transmitting means to start and
operating to transmit a shift code signal accord-
ing to registration in said registering means.

19. In a telegraph system, a line channel,
means for transmitting over said line channel
an indefinite plurality of character-code com-
binations of recording nature, and means for
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pulses of non-rscording nature additional to
said plurality of - character-code combinations
and preceding and following respectively said
plurality of character-code combinations,

20. In a telegraph system, first means for re-
ceiving a ‘“blank” code signal composed wholly
of signal impulses of spacing nature, and second
means responsive to said first means upon re-
ceipt of a “blank code signal and operative to
render said first means unresponsive to an en-
suing received signal of spacing nature.

21, In a telegraph system, first means to re-
transmit continuously a plurality of received code
signals of recording nature, and second means
to transmit signals of non-recording nature, said
second means responsive to an interruption in
receipt of said cede signals of recording nature
and operative to transmit a signal of non-re-
cording nature prior to beginning of retransmis-
sion by said first means. '

22. In a telegraph system, a signal storing re-
ceiver, a transmitting device operable continu-
ously when signals are in storage to transmit
the signals more rapidly than they are placed
in storage in said receiver, a receiving device in
signal receiving relation to said transmitting de-
vice and operable continuously when said trans-

“mitting device is operating, and means controlled

jointly by said signal storing receiver and said
transmitting device and operable when . said
transmitting device overtakes said signal storing
receiver for arresting said transmitting device
and said receiving device and for restarting them
in predetermined phase relation after an in-
terval.

23. In a telegraph system, a signal storing re-
ceiver, a signal transferring device, a signal
transmitting device including code segments, cer-
tain of which have direct connection to said sig-
nal transferring device and ancther of which
has indirect connection to said signal transfer-
ring device, a supplementary transmitting device
operable in said indirect connection to impress
upon said other segment signals originating un-
der predetermined conditions in said supplemen-
tary transmitting device, a telegraph line con-
nected to said first mentioned signal transmitting
device, and a telegraph receiving device con-
nected to said telegraph line at the opposite end
thereof.

24. In g telegraph system, means for trans-
mitting a succession of code signals in which the
first impulse of one signal immediately follows
the last impulse of the preceding signal, and
means operable following an interval in which
no signals have been transmitted for invariably
transmitting a first signal having predetermined
characteristics. . ‘

25. In a telegraph system, means for transmit-
ting a succession of code signals in which the
first impulse of one signal immediately follows
the last impulse of the: preceding signal, and
means operable upon interruption of a succession
of code signals for invariably transmitting g sig-
nal having a predetermined characteristic to de-
note cessation of transmission.

26. In a telegraph system, means for storing
code signals, means for transmitting code signals
under the control of stored signals in which the
first impulse of one signal immediately follows
the last impulse of the preceding signhal, and
means operable in response to a. depletion of
stored signals for transmitting a special signal to
denote cessation of transmission.
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27. In a telegraph system, means for storing
code signals, means for transmitting code signals
under the control of stored signals in which the
first impulse of one signal immediately follows
the last impulse of the preceding signal, means
operable in response to a depletion of stored sig-
nals for transmitting a special signal to denocte
cessation of transmission, and means operable in
response to a condition of renewed storage of
signals for transmitting a special signal to de-
note resumption of transmission.

28. In a telegraph system, means for storing
signals, means for transmitting signals predi-
cated upon signals stored in said storing means,
and means controlled by the initial storage of
signals in said storing means for transmitting
a special signal independent of the storage of
signals of particular characteristics.

29. In a telegraph system, means for storing
a plurality of signals to be transmitted, means
for transmitting said signals in succession, means
for initiating the operation of said transmitting
means, and additional transmitting means for
transmitting in advance of the first only of a
succession of signals a special signal to denote
Initiation of transmission.

30. In a telegraph system, means for storing
a plurality of signals to be transmitted, means
for transmitting said signals in succession, means
controlled by said storing means for initiating
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the operation of said transmitting means, and
additional transmitting means for transmitting
in advance of the first only of a succession of
signals a signal to dencte initiation of transmis-
sion.

31, In a telegraph system, means for storing a
plurality of signals to be transmitted, means for
transmitting said signals in succession, receiving
means connected to said transmitting means to
be controlled thereby, means for transmitting to
said receiving means a start signal in advance
of the first only of a succession of signals, and
means controlled by said storing means for set-
ting in operation said start signal transmitting
means.

32. In a printing telegraph system, a trans-
mitting station having a principal transmitting
instrumentality and a supplemental transmit-
ting instrumentality, a remote receiving station
having a receiving instrumentality responsive to
a signal received from said supplemental trans-
mitting instrumentality, means to effect the op-
eration of the principal transmitting instrumen-
tality subsequent to the response of said receiving
instrumentality, and means responsive to char-
acter code impulses to operate said principal
transmitting instrumentality and said receiving
instrumentality thereafter in synchronism.

LOUIS M. POTTS.



