
March 16, 1926. 1,576,561 
J. F., TOOMEY 

ARRANGEENT FOR EXERCISING REMOTE CONTROL OWER REPEATERS 
Filed June 2, 1925 

NVENTOR 

'AA' Zhoney 
BY 7 tes 

AITORNEY 

  



Patersted Mar. 16, 1926. 

UNITED STATES 

i. 

S. 5 76.5 
3. 

is: 

, 
b.F. PATENT 

JOHN F. TOOMEY, OF NEW YORK, N. Y., ASSIGNOR. To AMERICAN TELEPHONE AND 
TELEGRAPH. COMPANY, A. CORPORATION OF NEW York. 

ARRANGEMENT FOR EXERCISING REMOTE CONTROL over REPEATERs. 
Application filed June 2, 1925, Serial No. 34,466. 

To all whom it may concern. 
Be it known that I, JoHN F. TooMEY, a 

citizen of the United States, residing at New 
York, in the county of New York and State 
of New York, have invented certain Im 
provements in Arrangements for Exercis 
ing IRemote Control Over Repeaters, of 
which the following is a specification. 
This invention relates to signaling sys; 

tens and more particularly to arrangeindhi 
for exercising control over repeater appa. 
ratus included in such systems, said control 
being exercised over the repeater apparatts 
from a station remote therefrom. 

In the arrangements of the invention, al 
ternating signaling current is transmitted 
from a distant station to a station including 
repeater apparatus. This application of al 
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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 
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 description thereof. 
The invention may be more fully under 

stood from the following description to 
get her with the accompanying drawing, in 
the figure of which is shown a circuit dia 
grain illustrating a preferred arrangement 
of the invention. 
In the drawing is shown a station includ 

ing a two-way, two-element repeater inter 
connecting the lines I, and a . The line 

. I terminates in a balancing network N and 
the usual three-winding transformer 1. 
Bridged across the line L, is an input circuit 
3, including a potentiometer device 4 associ 
ated with the circuit 5 of a vacuum tube re 
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peater device (3. In the output circuit 8 of 
the vacuum tube 6 there might be included 
a wave filter device 7 of a type well know 
in the art. The output circuit 8 is coupled 
to the line I, through the three-winding 
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 associated with a cir 
cuit 11 including a vacuum tube device 12 
The output circuit 14 of the vacuum tube 12 

55 may include a wave filter 13 of is well known 

O 

ergize the repeater apparatus, but does not 

up in this Islanter because the raisy % 

type and will be coupled to the line 
through the three-winding transformer i. 
As the operation of the two-way, two-ele 
ment repeater is well known, no further de 
scription thereof will be given. 
the repeater from a distant station such as 
the one connected to the line , operates in 
the following mannel: The operator at this 
distant station will apply alternating sig 
naling current to the line. This alternati 
ing signaling current will be transmitted 
over circuit, 3 and will energize the site 
nating current relay 15, causing it to pull 
up its armature and break the normaliy 
closed circuit through the relay 6, which is 
a slow operating relay. This will cause the 

0. 
The apparatus for exercising control over 

relay 16 to release and close the following 
circuit: from ground, contact of relay 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 I to signal the operator at a dis 
tant station connected thereto. The opera 
tion of relay 18 will close the following cir 
cuit: from ground, al'mature and contact 
of relay. 18, conductor 24, armature and con 
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tact of relay 28, winding of relay 25, to bat 
tery and ground. This will operate relay 
25, which will pull up its armature and pre 
pare the following circuit: from ground 
and battery 23, right-hand winding of relay 
28, conductors 26 and 27, to the left-hand 
contact of relay 18. When the operator at 
the station connected to line L, ceases to ap 
ply alternating signaling current thereto, 
the relay 15 is released, and the relay its will 
operate to open the previously traced cir 
cuit for relays 18 and 20, thereby de-energiz 
ing these relays. The de-energiz:tion of re 
lay 20 will disconnect signating current 
from the line L. When relay. 8 is now 
de-energized, ground will be applied to the 
previously traced circuit prepared by the 
aforementioned operation of relay 25. This 
will cause relay 28 to operate. Relay 28 will 
now become locked up over its left-hand con 
tact and arnature and over the right-hand 

0 5 

contiget and a nature of relay 29 to ground, 
i.elay 28 willihaye time to become lock   
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3. 
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slow-release relay. The operation of relay 
28 will apply ground from one of its right 
hain it airiniatures to the illainent circuit 34 
of the tabes 12 and {3, thereby placing the 
repeaters in condition for operation. After 
the eory'ssation has terminated, the opera 
to will again apply alternating signaling 
current to the line . This will again oper 
afe relay is and cause relay 6 to release. 
Ground will now be applied over the con 
facs, oi "elas i{3, coad actor 17, winding of 
3'eay S. conductor 19, conductor 33, right 

triare and contact of relay 28, to 
and ground. The relay 20, however, 

w {{ operate at this time as the pre 
raced circuit therethrough over 

and a 'nature of 
32, said armature 

certact, 
brai.e. ::: 

See (nd application of al 
signating 'irrent to the ine 

cause signaling crent to be a 
the line is atti to the operator at 

ant station. Rei ay 1S will now oper 
ate and close the following circuit: fro) 
ground, anat are aid iight-hand contact of 
'elay S. conductor 24, lake contact of l'e- 
Jy, 28, conductor 32, winding of relay 29, 
to batters and groid. This will cause re 
- 29 to operate. The ground for the 
aforementioned locking circuit for the relay 
S28 vi tow be transferred without inter 
ruition from the right-hand contact of re 
lay 29 to the left-hand contact of said re 
lay. and accordingly the relay 28 will re 
main in energized condition at this time. 
When the operator now ceases to apply al 
ternating signaling current to the line , 
the relay i5 wii irelease, the relay 16 will 
operate, and the circuit, for relay i8 will be 
broken, causing said relay to becoms de-en 
e'rized a sain. This will remove the groind 
fro)) the ieft-hand contact of relay 29 and 
{hus open the locking circuit for relay 28. 
The relay 29 is a slow-rei elay, aid ac 
'coldingly the relay. 28 willi ijecame deener 
gized before the relay 29 releases. The re 
ease of relay 28 will open the previously 
faced filiament circuit, 34 and reinder the 
repeater tubes inaberative. 

Bridged across the input, kii'cuit, 9 is an 
alternating current, responsive relay 31, sin 
ilar in function to the relay 15. This re 
lay conti'ois a relay 30, whici is a sw' ope'- 
iting relay anti is similar in function to the 
relay 16. The operation, when control is 

exercised o'er the repeater apparatus from 
a station connected with the line L, is sub 
stantially the same as that already de 
scribed, and no further description thereof 
will be given. 
While the arrangements of the invention 

have been illustrated as applied to a two 
way, two-element repeater station, they 
might equally well be applied to other types 
of repeater stations, such as the well known 
four-wire type. Furthermore, any desirable 
frequency of alternating signaling current 
may be tilized. 
While this invention has been disclosed as 

3inbodied in a particular form and arrange 
inheit of arts, it is to be understood that it 
is capable of embodiment in other and 
widely varied forms without departing from 
the spirit, and scope of the appended claims. 

that is claimed is: 
1. A transmission line comprising two 

line sections interconnected by repeater ap 
paratus, a circuit associated with one of Said 
line sections and controlled by signating 
current coniiig in over said line section, a 
'elay in said circuit, leans controlled the e 
ily fol' applying signaling ('all'rent to the 
other of said lie sections, a sect ind 'elay in 
said circuit, means controlled by the initial 
operation and release of said second relay 
for reindering said repeater apparatus oper 
ative and for short circuiting said first re 
lay, and means controlled by a second oper 
ation and release of said second relay for 
restoring said arrangements to normal. 

2, 3 transmission line comprising two 
line sections interconnected by repeater ap 
paratus, a control circuit including two re 
iays associated with one of said line sec 
tions, said control circuit being so arranged 
that the initial application of signaling cur 
rent coining in over said line section will 
cause hoth of Said 'elays to respond, means 
controlled by one of said relays for apply. 
ing signaling current to the other line sec 
iion, and eans controllect by the second 
relay for controlling said repeater appara 
this and for preventing said first relay from 
responding to a successive application of 
signaling cu'rent colling in over said first 
line section. 

in testimony whereof, I have signed by 
name to this specification this 29th day of 
Ivay, 1925. 

JOHN F. TooMEY. 
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