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To all whom 3¢ may concern.:

Be it known that I, Grorez C. Cumnrines,
a subject of the King of Great Britain, resid-
ing at East Orange, in the county of Essex,
State of New Jersey, have invented certain
new and useful Improvements in Telegraph
Systems, of which the following is a full,
clear, concise, and exact description.

This invention relates to telegraph sys-
tems and more particularly to systems for
repeating service between different line sec-
tions.

The principal object of this invention is
to provide an organization of apparatus for
carrying out repeater service between dis-
similar line seetions, as between a line sec-
tion operated on the so-called closed circuit,
method and a second line circuit worked by
the so-called open line cireuit method,

In carrying out the present invention
there is provided an arrangement of relays
having different time constants of operation
respectively, whereby telegraphic messages
repeated in either direction between g closed-
circuit-type line section and an open-circuit-
type line section may be carried out in a
manner to render the repeated signals cor-
rect and non-reversed with respect to the re-
peating operations in other directions.

This invention is illustrated diagrammati-
cally in the accompanying drawing which
shows the equipment necessary at a repeat-
ing point or station for practising the fea-
tures of this invention.

In describing the operation of this system,
the reference character 1 indicates s, line con-
ductor which may be understood as extend-
ing to a distant telegraphic- station, not
shown, and arranged to be worked by the
closed circuit method. The reference char-
acter 2 indicates a second line conductor ex-
tending to another point or station and is
arranged to be worked by the open circuit
method. The position in"which the various
devices are shown in the drawing may be
understood to be the normal position of the
equipment during periods both of the line

eration of this system, messages transmitted
from the assumied distant station on the line
1, in_establishing open and closed moments
for this circuit, result in causing a line relay
10 to respond in step with such line éurrent,
changes, while a slow release relay 20 will

‘key at the distant station

continue energized
effect moments. of
respectively, from
conductor 2. In a converse manner, in re-
sponse to the presence and cessation, respec- "
tively, of current in the line section 2, as set
up at the assumed distant station which may
be sending, a line relay 80 will respond in
phase with such line
respondingly establich a battery 4 to act
through one winding 11 of the relay 10 in
repeating into the line section 1. During
such sending from the distant station on the
line 2, an associated slow release relay 40
will continue energized to disconnect a bat-
tery 3 from the line circuit 1 and also to
establish a battery 6 to act through a hold-
ing winding 12, whereby the relay 10 will be
held locked in the position in which it is

to permit the relay 10 to
.current ‘and no-current,

‘shown in the drawing.

In more specifically describing the opera-
tion of this system, let it be assumed that

a battery 5 with the line ,
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current changes to cor-
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preparatory to sending a message from the

distant station on the line 1, that an operator
at that point opens this line circuit. This
will cause cessation of current from the bat-
tery 3 which is normally routed through
contacts 41 of the relay 40, the line winding
11 of the relay 10 and the line conductor 1,
and therefore the relay 10 will release its
armatures to separate its contacts 18, thereby
removing an earth connection, which nor-
mally short-circuits the winding of the local
switching relay 20. Therefore, current from
the battery 5 may now complete circuit
through a resistance unit 7 and the winding
of the relay 20 to earth. Thereupon, this
relay will respond to separate its contacts 21
and disconnect a derived circuit which ex-
tends throtgh the winding of the line relay
30 to the line conductor 2. In closing its
contacts 22, the relay 20 connects the battery
5 to the right-hand armature or moving
member of the line relay 10, but since this
relay is at this moment restored to its nor-

mal position, due to the open condition of

the line conductor 1, no current will be pres-
ent 1n the line section 2. On closure of the

sending, an impulse of current from the bat-
tery 8 will be established over the circuit

already traced through the winding 11 of

the line relay 10, in response to which thig
relay will close its contacts 14 to. establish
the battery 5 with- the Jine section 2, and,
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although the contacts 13 of the relay 10 will
at this moment reéstablish a short clreult on

the winding of the local relay 20, the time .

constant of release of this relay, as compared
with the frequency of operation of the send-
ing key at the distant station on the line 1,
will prevent this relay restoring to its nor-
mal ‘position during the-fime closure of cir-
cuit through the winding 11 of the relay 12
may establish the contacts 13 during the
sending operations from the line 1. On the
key at the distant station being released to
its open position, the line 1 will be discon-
nécted, thereby causing cessation of current
trom the battery 3 which will permit releas-
ing of the relay 10, whereupon separation of
the contacts 14 of this relay will disconnect
the battery 5 to cause cessation of current in
the line section 2, while separation of the
contacts 13 of the relay 10 will permit cur-
rent from the battery 5 to again energize the
slow release switching relay 20. During the
operations described in connection with re-
peating from the line section 1 to the line
section 2, as just described, it will be noted
that the line relay-30 and the local circuit
switching relay 40 continues inert in the
positions in which they are shown in the
drawing: ,

In describing the operations whereby mes-
sages originating at a distant station on the
line 2 may be repeated into the line 1, an
initial application of current to the line 2 at

the distant station will take place. This cur-

rénit incoming from the line 2 from the dis-
tant station may traverse the winding of the
line ralay 30, the contacts 21 of the relay 20
and the contacts 13 of the relay 10 to earth,
thereby causing the operation of the line re-
lay 30. Separation of the contacts 31 of the
latter relay removes an earth connection to
discontintie a short-circuit normally estab-
lished. on the winding of the switching relay
40, while the closing of the contacts 32 of the
relay 80 will establish a battery 4 throtgh
the winding 11 of the relay 10 over the Jine
conductor 1. The disconnection of the short
circuit on the winding of the relay 40 per-
mits current from the battery 3 to flow
through a resistance unit 8 in causing the op-
eration of this relay. Separation of the con-
tacts 41 of the relay 40 disconnects the bat-
tery 8 from the lead extending to the cir-
cuits of the line section 1,"while closure of
the contacts 42 of the relay 40 will complete
a circuit from the battery 6 through the
holding winding 12, whereby relay 10 will
be locked in its operated position, which As

the position: shown in the drawing. Follow- -

ing a first inclusion of current with the line
section 2-at the distant station, the next step
in transmission will result in cessation of
current in this line section in response to

“which the relay 80 will be defnergized to
separate its contacts 32 to:disconnect the bat-

1,303,036

tery 4 to thereby dednergize the line section
1, while reclosing of the contacts 31 of the
relay 30 will veéstablish the short circuit on
the winding of the relay 40. The latter ve-
lay has the same time constant characteris-
tics as the relay 20 and operates in a manner
corresponding with the description already
given of the operating characteristics of the
relay 20 associated with the line conductor 1.
Therefore, during the time messages may
be under transmission from the line section
9 to the line section 1, this slow release relay
will continue energized irrespective of the
relatively rapid operations-of the transmit-
ting key at the distant station on the open-
civcuit-type line section 2. Although the
contacts 32 may disconnect the battery 4
from the line conductor 1 in phase with ces-
sations of current in the line section 2 and
thereby deénergize the line winding 11 of
the relay 10, this relay will continue ener-
oized due to the presence of current from
the battery 6 as established through the hold-
ing winding 12 and the contacts 49 of the
switching rvelay 40.

From the foregoing description, it will be
clear that, in the transmission of signaling
impulses between the two line sections, ces-
sation of current in the line 1 will corre-
spond with absence of current in the line 2
and conversely, that the presence of current
in the line section 1 will correspond with n-
clusions of current with the line section 2, a
corresponding relation being present during
the transmission of messages from the open-
cirenit-type line section 2 to the closed-¢ir-
cuit-type line section 1. To those skilled in

‘the art, it will therefore be obvious that such

corresponiding and uniform conditions of
current changes in the different line sections
will result in the signals arvriving at the re-
spective receiving stations in their true and
correct form and prevent the so-called ve-
versal of signals which would ordinarily
take place if it were attempted to employ the
usual telegraphic repeater equipments for
service between a closed-cireuit-type and
open-cireuit-type line sections. This non-
roversing feature with respect to inversion
of impulses at a receiving station applies

particularly to sitnations wherein only a sin-

gle repetition of the impulses 1s carried out.

Tt ruay be pointed out that, in case the rate
of sending on either line section should be-
come sufficiently slow to permit the respec-
tive slow releage relay 20 or 40 to restore,
such condition would not necessarily inter-
fere with the transmission, since these re-
lays would merely re-operate at a proper
moment, to again establish the circuits in a
proper condition to repeat the signals. In
the actual transmission of messages it fre-
quently transpires that these switching re-
lays 20 and 40 may restore in connection
with' gpacing or similar signaling intervals
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and this feature is taken advantage of in
order to permit a receiving operator to ef-
fect a so-called “break™ signal.  As well un-
derstood in the art, the term “break” is ap-
plied to the operation whereby a receiving
operator may wish to make a request to the
sending operator relative to repeating some
portion of a message or a request for other
formation likely to be desired in connec-
tion with a message under transmission.
Since a break operation may be applied at
an instant the equipment at the repeating
station is in the position in which it 1s
shown in the drawing, the operation of the
apparatus at such times will be exactly simi-
lar to the operations already described for
the initiation of signals in either line section
and therefore no further description will be
necessary for the break operations.

In order that an attendant at the repeater
station may communicate with the distant

“stations on each of the lines 1 and 2 a trans-

mitting key may be inserted serially with
the circuit of the line 1 at the point 45.

What is claimed is:

1. In a telegraph repeater; an open-cir-
cuit-type line section, a line relay therefor
and a local cireuit switching relay associated
therewith, a closed-circuit-type line section,
a line relay therefor and a local circuit
switching relay associated therewith, means
controlled by the line relay of said open-
circuit-type line section to control the op-
eration of the associated local circuit relay,
and means controlled by said last-mentioned
line relay for establishing current and no-
current ntervals with said closed-circuit-
type line section in phase with correspond-
ing current and no-current intervals in said
open-circuit-type line section.

2. In a telegraph repeater, a first line sec-
tion equipped for operation by the so-called
closed circuit method, a compound wound
line velay therefor, a second line section
equipped to be operated by the so-called
open circuit method, and means controlled
by said line relay for establishing inter-
vals of current and no-curent with said sec-
ond line section in phase witly corresponding
conditions established in said first line sec-
tion. ; '

8. In a telegraph repeater, a first line sec-
tion equipped to be worked by the open cir-

3

cuit method; a line relay therefor, a second
line section equipped to be worked by the
closed circuit method, and means controlled
by said line relay for establishing intervals
of current and no-current with said second
line section in a manner to correspond with
similar changes in said first line section.

4. In a telegraph repeater system, a first
line section equipped to be operated by the
open circuit method, a second line section
equipped to be operated by the closed circuit
method, a line relay for said first and see-
ond line sections respectively, slow release
relays respectively associated with said first
and second line sections, means controlled
by the line relay of each of said line sec-
tions to respectively effect the continued op-
eration of the associated slow release relay,
and means controlled by said slow release
relays for respectively establishing circuits
for the energization of said line sections.

5. In a telegraph repeater, a first line sec-
tion, equipment for operating said line sec-
tion by the closed circuit method, a line re-
lay for said first line, a slow release relay
controlled by said line relay, a second line
section, equipment for operating said sec-
ond line section by the open circuit method,
and means jointly controlled by said line re-
lay and said slow release relay for establish-
ing moments of current and no-current with
said second line section to correspond with
similar current changes in said first line sec-
tion.

6. In a telegraph tepeater, a first line
section, equipment to provide that said line
section may be worked by the open circuit
method, a line relay for said line section, a
slow release relay, means operated by said
line relay for controlling said slow release
relay, a second line section, equipment to
provide that said second line section may be

worked Dby the closed circuit method, and

means jointly controlled by said line relay
and slow release relay to establish intervals
of current and no-current in said second
line section in phase with corresponding
current changes in said first line section.

In witness whereof, T hereunto subseribe
my name this 18th day of October A. D.,

-1918.

GEORGE C. CUMMINGS.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D, C.”
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