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This invention relates to printing telegraph
circuits and more particularly to printing tele~
graph circuits utilizing a single line conductor
to interconnect a multiplicity of printing - tele-
graph instruments. s : o o
©In printing‘telegraph systems. it is often de-
gired to have & plurality of way-stations'which
may be selectively intérconnected with a printer
set at a main office for: communication. It is
desirable that such systems be made as simple
as possible and that a simplified selective- ar-
rangement be provided at- the main office for
selecting any desired one of the way-stations: for
communication. Tt is also ‘desirable that in such
systems the operators-at any of the way-stations
may be able to call the main station when they
desire. Such systems have been devised utiliz-
ing a separate wire other than the printer "sig-
nalling line for conducting the call and selective
operations. However, in the interest of simplic-
ity it is desirable that the’ selection and calls
may be inade over the same line that carries the
usual communication. - : : .

In accordance with my invention I provide a

graph circuit of ‘the general type described above,
having a simplified selecting, calling and re-
cording arrangement utilizing the common com-
munication line. C o

-1t is an object of ‘my invention- to provide a oY

selecting means under control of a main station
for making operative the printing’telegraph ap-
paratus ab another station. -

.~ Another ‘object . of my’ invention is to provide

5 simple, inexpensive selectirig device and -one o9

which ‘may he operated entirely by - alternating
current: . i :

- Another object of my invention is to maintain
jnoperative the - printing equipment at all sta-

tions except the one selected by the controlling ¢

station. :
A further object of my invention is to provide
for recording calls from any of the stations at
the main controlling station. - -
A still further object of
provide an arrangement for storing a code signal
corresponding to a call signal when the circuit
is in operative condition for communication, and
to make this storage means operative to transmit
the call signal immediately
the communication circuit. S
- According to a main feature of ‘my invention
the main or controlling station includes a mes-
sage call circuib Tegister with an associated oper-
ating relay, & selector unit with -its associated

upon termination of &

relays and ‘an answering jack and signal jack
arrangement with an associated printer set.
Each way-station: includes a polar relay with a
selector unit and associated alternating current

. relays, a code: transmitter for transmitting calls

" to the central station with associated alternating
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communication ‘eirciiit such as a printing tele- 25 -

of plug J will complete
hattery. through: the winding of relay M, sleeve
‘contacts of jack K, winding of relay L to ground.
the energization-of

tery through contacts

current relays and-a standard printer set.

. Further objects and features of my invention
will ;become‘apparent from the- particular de-
scription of my invention made in - connection
with -the accompanying drawings, in which

- Pigs. 1 and 1A taken together show a circuit

diagram of an arrangement in accordance with

my-invention, and : : : : .
- Fig,'2 is a diagram indicating the line signals -
for selecting and ealling.. - . .~

In Fig. 1 is.shown:-a control station 10, com-
prising a printer set 11, a drop jack unit 12, and
2, main office selector 20 Qonnected over a.line
30 to a plurality. of way-stations 40, 60, and 80,
Fig. 1A, the line being grounded at 90. The wir-
ing at station 40 -only. has been illustrated, it
being understood - that- stations 60 and 80 have
substantially similar eircuits. - - S
In the normal idle condition positive battery
extends through winding of drop relay A, break
and armature -contacts -of relay B, winding of
relay G, break and. armature contacts of relay D
to line 30. -At each station the line 30 exfends
through the winding.of 2 polar-relay E, arma-
ture and- back contacts of -relay F, break and
armature contacts of Telay G, and at the last
station: 80 to ground at 80. Polar relays E will
operate whenever negative battery is applied: to
the line from the control station 10. S

| Method of selecting a station

desired. to select a pa.rticﬁlar

Whenever it is ,
H of g rotary. selector switch

station, the rotor

91{-is ‘turned :fo engage one of its contacts | o

10 corresponding to the station to be selected.
For purposes of {llustration it may be assumed
that the switch rotor H has been turned to en-

gage its contact 3, which contact corresponds to

way-station 40. Plug J connected to main print-
er | I-is then inserted into the jack K. Thesleeve
a circuit from negative

Relay L operates closing its contacts and causing
the printer motor 13-over an
obvious circuit. and also-connecting positive bat-
i4 of the printer to the
since it is inserted in jack
battery through the make-

tip-of plug J which,
K, extends Vpositive




2

before-break contacts of relay D to ground. At
the same time the inner spring contacts of jack
K are opened.

Operation of relay M causes closing of its con-
tacts | and 2 completing a circuit through the
lower break contacts of relay D for operating a
synchronous motor N in the selecting set. Guard
lamp O in series with a resistor and across the
motor, will also light at this time. Synchronous
motor N rotates its cams P and Q and the brush
R. Contacts on cam P will close almost imme-

[+

10

diately and insure that the motor will rotate for -

one complete revolution of cams P and Q and
the brush R. As soon as cam Q has rotated a
short distance its contacts will close .operating

relay B over an obvious circuit, transferring the

line from the break to the make contact of this
relay, and negative battery will be applied to line
30 from negative source over contacts 3, 4 of relay
M, and a make contact of relay B,

Relay B will be released immediately after
cam Q is rotated past the small depression pro-
vided therein. This operation and release of
relay B causes operation of polar relay E at
each way station. The short negative impulse
produced by operation of relay B is represented
by the start impulse 280 shown in Fig. 2. Relay
E operates closing contacts | and 4, completing
an obvious circuit to an alternating current
source causing motor U to operate, rotating cams
T and V with it. Contacts | and 2 on cam T
will close almost immediately and insure that
the motor U will run one complete revolution
of cams T and V. The guard Jamp X will also
light at this time and serves as an indication
that the line is busy. Contacts 3 and 4 of cam
T also close causing operation of relay S.

As motor N at the selecting station continues
to rotate the brush R will pass over commutator
segments | to I, inclusive, in succession. As
segment 3 is reached a circuit will be established
from ground, brush R, segment 3, rotor H, wind-
ing of relay B to positive battery, operating relay
B. Relay B will release as the brush R leaves
segment 3. This sends out on line 30 another
negative impulse, selecting impulse 201, Fig. 2,
which is shorter than the start impulse 200, this
short impulse of negative current - transmitted
over line 30 reoperates relay E. As cam V has
been rotating during this period, the indent 41
on its periphery will permit its contacts to close
momentarily at this point in its revolution. At
the selected station, in this instance station 40,
this will occur at the time when the selecting
impulses cause relay B to close its contacts. At
the other stations the cams V are arranged so
that their notches are in different positions so
that the contacts will not be closed at any except
the selected station. Alternating current relay
G will operate from an A. C. source, winding
of relay G, contacts of cam V, upper make con-
tact of relay S, make contact of relay E to
ground, and will lock up through its own make
contacts and contacts 3, 4 to cam T. The other
make contacts of relay G will extend power to
the motor receptacle 43 over an obvious circuit
for operation of the way-station printer motor,
and the lower break contact of relay G opens,
‘removing the short circuit from the printer mag-
nets 44 at the way-station.

Just before the end of the revolution of motor
N .at the selecting station, brush R will pass
over segment |1 causing energization of relay D
from ground, brush R, contact If, winding of
relay D, upper make contact of relay M to posif
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tive battery. Relay D will operate and lock up
through contacts 7 and 8. The line is trans-
ferred from contact 3 to contact 6 of relay D,
the tip of jack K, plug J to the main office
printer set. Contacts | and 2 of relay D, hold
relay C in its operated position, contacts 9 and
10 of relay D open. Almost immediately after
this operation of relay D, contacts of cam P
will open thereby breaking the circuit for motor
N causing it to stop. At this same time contacts
I and 3 of relay E and the contacts of relay 8
have completed g locking circuit for relay S
which will remain operated. The contacts of
cam T will also open causing synchronous motor
U to stop. Intercommunication may now be car-
ried on between the main station 10 and way-
station 40. Cam V is adjustable on the shaft
of motor U so that it may be positioned properly
to close its contacts only when the selecting im-
pulse corresponding to the station, is transmitted
by the control station. As the cams V at the
various stations are positioned to correspond to
different station numbers only one can be se-
lected at a time by the control station.

To terminate a connection, plug J is removed
from jack K at the control station. As the plug
is removed the inner spring contacts of jack K
close. A moment later relays M and I. deener-
gize. As relay M releases its contacts 6 and 7
open the circuit of relay D. Relay D is a slow
release relay and will remain operated a short
period after the circuit to its winding has been
opened. During this interval a circuit is estab-
lished from negative battery through contacts 4
and § of relay M, tip and inner spring of jack K,
contacts 8 and 4 of relay D to line 30, sending
a very short disconnect signal 202 of Fig. 2 to
the line. Relay E is operated, opening contacts
I and 3 of relay E and deenergizing relays S
and G. Relay D then releases, restoring posi-
tive battery to the line at its ‘upper break con-
tacts- and reestablishing the line circuit to its
idle condition. This negative impulse 202 is
shorter than the start or select impulses and does
nhot maintain relay B operated long enough for
motor U to start after relay S has released.

To call from a-way-station

Should a way-station desire to initiate a call,
the operator thereat may operate the code trans-
mitter provided at each station. The code trans-
mitter is provided with a code wheel Z arranged
to send several short impulses to the line and
then a long impulse. The code wheel is adjust-
able on its motor shaft so that any predetermined
number of short impulses may be transmitted to
the line preceding the long impulse. For exam-
ple, station 40 may cause the register to record 2
short impulses, 205, 206 and one long impulse
201, Fig. 2. Stations 60 and 80 may have three
short impulses followed by a long impulse and
four short impulses followed by a long impulse,
respectively. For the purposes of explanation, we
will assume that way-station 40 is calling. The
operator there presses the call key 45, assuming
that at this time the line is in its idle condition.
Alternating current relay F will operate from
A. C. source to ground over key 45 opening its
ubper contacts and will lock up through its own
contacts and contacts 5 and 6 of cam Y of the
code transmitter. The closure of the lower outer
make contacts of relay B completes an obvious
circuit to an alternating current source causing
synchronous motor 46 of the code transmitter to
rotate. Cams Z and Y rotate with -the motor.
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Ccontacts 3 and 4 of cam Y almost immediately
close and insure rotation of the cams fof one
complete revolution. As the motor continues to
rotate, contacts | and 2 of cam Z cause inter-
ruptions in the line e¢ircuit. These jnterruptions
are a series o short impulses followed by a long-
er impulse caused by the projections on cam Z.
Upon transmission Over the line these impulses
will cause relay

times and recorder 25 will record the call over a

cireuit extending from positive battery, contacts

5, 6 of relay M, contacts of relay C, winding of
relay 22, to ground. The number of short signals
preceded by the long signal determines which of
the stations has called. The
of the line by the contacts of cam Z, will release
drop A at drop jack unit 12, closing the drop con-
tacts and line calling lamp. The. procedure for
connecting the calling station for communication
is then identical with that previously described
in connection with initiating a call from the main
station.

Let us now consider the case when the way-sta-
tion calls at the time when the line circuit is'in a
busy condition. TUpon closing key 45 relay ¥ will

again operate and lock through its own ‘contacts.

and contacts 5, € of cam v.  Closure of the outer
make contacts of relay ¥ prepares a circuit from
an alternating current source through the motor
46 of the code transmitter. However, the circuit
cannot be completed at this time due to the fact
that the circuit is open at the lower make con-
acts of relay S. Relay S will be locked up at this
time and the code transmitter cannot yet start.
The moment the line circuit becomes idle by the
removal of plug J at the main station, relay S
will deenergize. This completes a circuit through
the break contacts of relay S and contacts 3, |
of relay E, causing synchronous motor and the
code transmitter to rotate. The succeeding op-
erations of recording the call are then the same
as previously described.

If more than one way-station initiates a call
when the line circuit is in the busy condition, re-
lays F at each of these stations will jock up and
prepare the circuits as previously described. As
soon as the circuit becomes idle, the code trans-
mitters at all such stations will become operative
and will simultaneously transmit their code im-~
pulses to the line. Since
mitters operate synchronously the record on the
tape will indicate by the number and position of
the long impulses, the number of each of the sta-

tions which is called.  As an illustration, if sta-
tions 60 and 86 having

their code signals when made operative would
cause register 25 to record three short dashes fol-
lowed by two long dashes indicating that both
stations 4 and 5 had called. The operator then
at the main selecting station could set rotor H to
one of these stations answering the call and
when that call was terminated, set the rotor to
the other station to complete a call there.

By use of this arrangement, it is seen that a
simple operating printing telegraph system is
provided, wherein calls irom the way-stations
may be initiated during periods when the line is
busy and will be answered from the main sta-
tion as soon as the busy condition of the line
is terminated. Furthermore, & simple selective
means utilizing merely the time adjusting of the
cams is provided sO that complicated code signal
controls are entirely avoided.

While I have diselosed by way of illustration a
single embodiment of my invention, it should be

C to operate a like number “of

first -interruption.

all of these code trans- .

the codes previously set .
forth had initiated a call during a busy period

10

3

distinctly understood thab this illustration was'
made merely by way of example and not as a.lim-
itation of the scope thereof. various adaptations,
modifications and applications.of my. invention
may be made within the spirit and scope of ‘this
disclosure, as defined in the accompanying claims:
What is claimed is: : QIR
1. A communication gystem comprising.a main
control station, adjustable way-=station selective
means at said control station, a plurality of way-

~ gtations, printing telegraph apparatus and. se-
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' tively, means responsive

5 and synchronous

lective call receivers at each of said way-stations,
a, communication line interconnecting said main
station and said way-stations, means at said
main station for transmitting a start signal
over said line, means at said main station and
way-stations responsive to said start signal for
starting operation of said way-station selective
means and said selective call receivers respec-
to operation of said
station selective means for transmitting over said
line a selecting signal dependent upon the ad-
justment of said means, and means at the se-
lected way-station controlled by said -selective
signal and said selective call receiver for render-
ing the associated printing telegraph apparatus
operative for communication over said line.

2. A communication system' according to claim
1, wherein said means for transmitting said
start signal transmits a signal of longer dura-
tion than said select signal. o Lo

3. A communication telegraph system accord=
ing to claim 1, further comprising synchronoué—"
ly operating motor means for operating said
way-station selective means and said selective
call receivers, and means operative after one
cycle of operation of said motors for stopping
them.

4. A communication system comprising a main
control station, printing telegraph apparatus
thereat, adjustable way station selective means
at said control station, comprising an adjustable
selecting switch, a rotary . selective transmitter
operatively associated with said selecting switch,
drive means for said transmit-
ter, a plurality of way-stations, printing tele-
graph apparatus and selective call receivers at
each of said way-stations, comprising synchro-
nously operating drive means, and selective cam
means driven by said synchronously operating
drive means, & communication line interconnect-
ing said main station and said way-stations,
means at said main station and way-stations re-
sponsive to said start signal for starting opera-
tion of said synchronous drive means, means
responsive to operation of said rotary selective
transmitter for transmitting over said line a se-
lecting signal dependent upon the adjustment
of said switch, and means at the selected way-
station controlled by said selective signal and
said selective cam means for rendering the asso-
ciated printing telegraph apparatus operative
for communication over said line.

5. A communication system according to claim
1, further comprising means at each station for
{ransmitting over said jine call signals, means
at said control station responsive to said call
signals for recording said calls, means at sald
way-stations for storing calls in event said line
is connected for communication, and means re-
sponsive to disconnection of said line after ter-
mination of communication for transmitting
said stored signals over said line to said means
for.recording said calls.

6. A communication system comprising a main




4.
station, a plurality of ‘way-stations, a transmis-
sion'line interconnecting said main station and
said way-stations, means for selectively establish-
ing communication between said main station and
a. selected one of said way-stations, call trans-
mitting means at each way-station for trans-
mitting calls over said line to said main station,
recording means at said main station for re-
cording said calls, signal ctorage means at each
way-station for storing call signals when said
line is being used for communication, and means
responsive to disconnection of said line from
communication condition for successively trans-
mitting said call signals over said line to said re-
corder.

7. A communication system comprising a con- *

trol station, brinting telegraph apparatus, a call
recorder and an adjustable way-station selective
means at said control station; a plurality of way-
stations; printing -telegraph apparatus, a selec-
tive call receiver, and a control station calling
means at each of said way-stations; a communi-
cation line interconnecting said control station
and .said way-stations; means at said control
station for transmitting over said line start
signals to initiate operation of said selective call
receivers at all of said way-stations; means for
transmitting over said line a station selective
signal dependent upon the adjustment of said
way-station selective means; means at the way-
station selected, responsive to said station se-
lective signal, for rendering the printing tele-
graph apparatus at the selected station opera-
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tive; said control station call means comprising
call transmitting means for transmitting a dis-
tinctive signal from each of said way-stations
over said communication line to operate said call
recorder at said control station; means for initj-
ating operation of said call transmitting means;
said last named means breparing a circuit for
initiating said operation in event the line is in
use for communication; and means responsive
to termination of communication connections for
operating said transmitter,

8. A communication system comprising a main
station, a plurality of way-stations, a transmis-
sion line interconnecting said main station and
sald way-stations, call transmitting means at
each way-station  for transmitting call signals
over said line to said main station, means at
said main station for. recording said calls, signal
storage means at each way-station for storing
call signals and means responsive to a change
in conditicn of said line for transmitting said
call signals to said recorder.

9. A communication system according to claim
8, wherein said call transmitting means com-
prises means - for transmitting a plurality of
short impulses followed by a long impulse, the
number of short impulses breceding the long
impulse being different at each of said stations,
whereby said signals will be distinguishably re-
corded at said main station even when simul-
taneously transmitted.

FREDERICK G. HALLDEN.



