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UNITED STATES

~JOHN F. TOOMEY, OF NEW YORK, N. Y, ASSIGNOR TO AMERICAN TELEPHONE AND
TELEGRAPH COMPANY, A CORPORATION OF NEW YQRE.

' ARBANGEMENT FOR EXERCISING REMOTE CONTROL OVER REPEATERS.

\ Application fled June 2,

2o all whom it may concern..

Be it known that I, Joux F. Toomzuy, a
citizen of the United Stdtes, residing at New
York, in the county of New York and State
of New York, have invented certain Tm-
provements in Arrangements for Exercis-
ing ‘Remote Control Over Repeaters, of
which the following is a specification.

“This invention relates to signaling sys-
tems and more particularly to mfmmgelndéfl%
for exercising control over repeater appa-
ratus included in such systems, said control
being exercised’ over the repeater apparatus
from a station remote therefrom. .

In the arrangements of the invention, al-
ternating signaling current is transmitted
from a distant station to a station inecluding
repeater apparatus. This application of al-
ternating current serves to energize the re-.
peater. elements and also to signal an oper-

ator at a farther distant station. A further

novel feature of the invention consists in the
fact that a second application of alternating
signaling current to the line serves to de-en-
ergize the repeater apparatus, but does not.
again signal the operator at the farther dis-
tant station. Other purposes and features
of the invention will appear more fully from
the following detailed deseription thereof.

The invention may be more fully under-
stood from the following deceription -to-
gether with the accompanying drawing, in
the figure of which is shown a cirenit dia-
gram Hlustrating a preferred arrangement
of the invention. ‘ _

In the drawing is shown a station includ-

~ing a Lwo-way, two-element repeater inter-

40

connecting the lines I, and L,. . The line

1., terininates in a balancing network N, and
1 * = 1

the wsual three-winding  transformer 1.
Bridged across the line L, is an input circuit
3, including a potenticmeter device 4 associ-
ated with the civeuit 5 of a vacuum tube re-
peater device 6. In the output cireuit 8 of’
the vacnum tube 6 there might be included
a wave filter device 7 of a type well kuow
in the art. The output circuit 8 is coupled

+to-the line L, through the three-winding

60

transformer 2. Bridged across the mid-
points of the windings of transformer 2 is
the input circuit 9, which includes a potenti-
ometer device 10 and is asscciated with a cir-
euit 11 including & vacuum tube device 12
The output cirenit 14 of the vacuum tube 12
may include a wave filter 13 of » well known

up in this manuer becanse ths valay 95

1925, Serial No, 34,4686.

type and will be coupled to the line ’Ll

through the three-winding transformer 1.
As the operation of the two-way, two-ele-
ment repeater is well known, no further de-
scription thereof will be given.

iy

The apparatus for exercising contvol over -

the repeater fromn a distant station such as
the. one conngcted to the line L., operates in
the following manner: The operator at this
distant station will apply alternating sig-
naling current to the line L,. This alternat-
ing signaling current will be fransmitted
over circuit 3 and will energize the alter-
nating. current relay 15, causing it to pull
up ifs. armature and break the normally
closed eircuit through the relay 16, which is
a slow operating relay. This will cause the

6B

relay 16 to release and close the following -
cireuit:  from ground, contact of velav 16,

conductor 17, winding of relay 18, conductor
19, winding of relay 20, conductor 21, con-
ductor 22, contact and armature of relay 28
to battery 23, and ground. This will op-
erate relays 18 and 20. The operation of
relay 20 will cause signaling current to be
applied to the circuit 9 and thence out over
the line L, to signal the opsrator at 5 dis-
tant station conmected thereto. The opera-

_tion of relay 18 will close the following cir-

A B
cuit: from ground, armature and contact
of relay.18, conductor 24, armature and con-
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tact of relay 28, winding of velay 25, to bat- -

tery and ground, This will operate relay
25, which will pull up its armature and pre-
pare ‘the following ecircuit: from ground
and battery 28, right-hand winding of relay
28, conductors 26 and 27, to the left-hand
contact of relay 18. When the operator uf,
the station connected to line L., ceases to ap-
ply allernating signaling current thereto,
the relay 15 is released, and the relay 16 will
operate-to open the previously traced cir-
cuit for relays 18 and 20, thereby de-energiz-
ing these relays. The de-encrgization of ro-
lay 20 will disconnect signaling current
from the line L,. When relay 18 is now
de-cnergized, ground will be applied to the
previously traced circuit- prepaved by the
aforementioned operation of relay 25, This
will cause relay 28 to operate. Relay 28 will

now become locked up over its left-band con-

tact end armature and over the right-hand
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contget and srmaturs of relay 29 to ground,

Relay 28 will bave time to become locked

> ]

110 -



1,578,801

\".)

slow-release relay. The ope::‘,t;(m of relay exercised over the repeater apparatus from
28 will apply ground from one of its right- a station connected with the line L., is sub-
hand avmatures fo the Glament civeuit 34 stantially the same as that already de-
of the tubes 12 and §, thereby placing the scribed, and no further description thereof 80
repeaters in wnlttlou for owemwm. After will be given.

1hc conversation has mem‘ueﬂ. the opera- While the arr angements of the. mventlon
tor mﬂ again apply nlfernating signaling have been ﬂlustrated as applied to 2 two-
currens o the line L. This will again oper- way, two-element repeafer station, they
ate reloy 15 and cause velay 16 to velease. might cquﬂv well be applied to other types 65
Fround will now be xp}mef{ over the con- of 1epezuei‘ stations, such as the well known
tact of relay 16, conductor 17, winding of four-wire type. Furﬂ ermore, any desirable

, “onducru 19, conductor 343, }mh‘u frequency of aher’natmg sxrrnalm(r current
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hand armature and contact of velay 28, to may be ntilized.
attery and ground. The relay 20 }m\\ucr3 While this invention has been disclosed as 70

perate al this time as the pre- embodied in a particular form and arrange-
traced circuit therethrough over ment of pavts, it is to be undersiood that it

or 22 and contact and armg ature of is capable of embodiment. in other and
has Deen briken at "'zud armature widely varied forms without departing from

by the operation of relay 28. the spirif and scope of the appended claims. 75.

o

20 Accordingly, the second application of al- "1 hat is claimed is
terpating signaling current {o the line I, 1. A transmission hm comprising  two
will

not cause signaling current to be-ap- line sections interconnected by 1'epe:1ter ap-
G Lhe line L, and to the operator at paratus, a civcuit associated with one of said
a distant 5 ation,  Relay 18 will now oper- line sections and controlled by signaling 80
ate -and close the following cireuit: from current comiiig in over said line seclion, a
{,i‘l’ound, armature and vight-hand conlact of relay in said cireuit, means conirolled there-
velav 18, conductor 24, make contact of re- by for applying signaling conrrent to the
Jay, 28, conductor 32, winding of relay 29, other of zaid line sections, a second relay in
to battery and ground. 'This will cause re- said cirveuit, means controlled by the initial 85
v 29 ‘fo operate. The ground for the oi)or‘mon and release of said second relay
aforementioned locl ting cirenit for the relay for refidering said mlwuer apparatus oper-
98 will now he transferred without inter- ative and for short circuiting said first re-
ruption from the vighi-hand contact of re- lay, and means controlled by a second oper-
lay 29 to the left-hand contact of said re- ation .and release of said second relay for 89
43 Iav. and accordingly the relay 28 will re- restoring said arrangenents to normal.
main in energized condition at this $ime. 2. A transmission line comprising two
When the operator now ceases €o apply ‘1]— line sections interconmected by repeater ap-
ternating signaling current to the line T, . paratus, a control cireuit including two re-
the velay 15 will velease, the velay 16 will lnys associated with one of said Tine sec- 95
10 operate, and the cirenit for relay 18 will be tions, said control circuit being so ‘u'hmﬂed
broken, causing said relay to becoms de-en- that the initial application of swnaluw cur-
ergized again.’ "This will rtemove the grovind  rent coming in over said line “section will
from the left-hand contact of relay 89 and cause hoth of said rel avs to ro spond, meang
_ thus open the locking ecireunit for 101&, 98, controlled by one of said velays for apply-
43 The relay 29 is a slow-re} velay, and ac- ing signaling currvent to the other line sec:
cordingly the relay 28 will become deener- tion, and means controlled by the second
gized bemi the relay 20 releases. The re- IOLLV for controlling said repeater appara-
fease of relav 28 will open the provk;usly tug and for preventing caid first velay from
traced filament civeuit 54 and render the responding fo a successive application- of 105
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43 repeater tubes Inoperative. signaling current coning in over said first-
Bridged across the inpub civenit 9 is an line section. ;
alternating current responsive relay 3l sbn-  In testimony whereof, I have stgned my

ilar in function to the relay 15 This re- name to this specification this 29th day of
Jay contrels a relay 30, \\hl(‘l} is a slow oper- May, 1925,
ating relay and is similar in function to the

velay 16, The operation, when conteol is JOHN F. TOOMIN
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