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Lo all whom 1t may concern:

Be 1t known that i, Groraer 1. RAwDON, &
citizen of the United States of Amerlca, re-
siding at Cleveland, in the county of Gu}?“a,—
hoga and State of Ohio, have invented ce
ta,m new and useful improvements i Te le--
oraph-Repeaters; and I hereby de 19.,1'6 tie
following to be A full, clear, and exact de~
scription of the invention, such as wﬂl e1
able others skilled in the art to which it
pertains to make and use the same

This invention relates to automatic fele-
orapi repeaters and 18 designed as an im-
provement over the repeater shown in
patent to Weiny, 479,178, July 19, 1892,

One of the objects of the present mmvention
1s to simplify and cheapen the repeater by
climinating a number of the parts mcluding
two local circuits and as many sets of bat-

teries and one break point of each repbatmo
sounder.

A further object i1s to increase the efil-
ciency and the rapidity with which signals
OT Inessages are rupcatul or transmitted
from one line to the other.

In carrying out my mventmll { employ in
the main receiving relays differential mag-
nets for keeping the bleak point of one relay
intact while the signal or message 18 be:mu
transmitted to the correspondmg nain 11116,
and arrange the local circuit connections in
such a manner that the break point of one
relay controls the circuit of the repeating

sounder and also one 0011 of the dzﬂﬂlenmal |

magnet of the other relay. I employ merely
two local circuits, ea,ch having two legs or
branches, one of Whlcn conta,ms one 0011 ot
the dlffeI'E’“ltla,l magnet of one relay, the
break pomnt of the onpomte relay, and the
coll of a repeatmo sounder and the other of
which contains the other 5011 oi the diiteren-
tial magnet of the first relay and if desired

a resistance sufficient to equalize the regist-
“ance of the two legs or branches or to cause

the resistance to have a fixed or desired ratio.
Vith this construction and arrangement a
less number of local circuits, batteries and
break points 1s required than with the re-
peater shown m the above patent, and con-
sequently the efficiency and the rapidity of
transmission is increased.

My invention may be further briefly sum-
marized as consisting in certain novel com-

=gl

In the accompanying drawing which shows
somewnat conventionally my improved tele-
grapn repeater and the various electrical

connection, 10 represents one maln line
whien Tor the sake of convenience 1 shall call
the east line, 11 the main recerving relay, 12
the repe ELtITlC' sounder, and 13 the mam bat-
terv of the east Line. luaxewise 107 repre-
sents the other main line which 1 shall call
the west line, 117 the main receivi ng relay,
127 the iephfutmo sounder and 13’ the main
battery of the west line.

The main rec eiving relay 11 1s provided
with a main electro magnet including a coil 14
1n the east hine, a differential magnet con-
sisting of two O*) posuely wound cous 15 and
16 Wlﬂ(}h form a part of a local cireuit con-
trolled m part by the opposite relay 117 as
will be explained, a pivoted armature lever
17 and a contact point 18 and a stop 19. A
spring 20 connected to the armature lever 17
tends to ]mll the latter away from the con-
tact point 18. 'The repeating sounder 12 is

yrovided with an electro ma uﬂet including a
-:,011 21 which as will be e::_plamed is in a local
cireuit with coil 16 controiled by the relay
]1", a contact point 22 and a st,op 23 and a

voted armature lever 24 which 1s connected

_ to the ma in battery 13 ana to the ground. A

spring 25 connected to the av mature 24 tends
to puﬂ the latter away rrom the contact 22.
Likewise the main recerving relay 11" 1S Pro-
vided with 2 maln electro magnet inciuding a
coil 14" 11 the west line, a differential mag-
e u conslstmﬁ of two oppost 1tely wound coils
and 167 "*hli‘ﬂ as will be ekpmmed are in
a,no*‘hel local eireult controiled in part by re-
lay 11, & pwoted armature lever 17 and a
contact point 18 and a stop 19, A spring
20" connected to the armature lever tends to
pull the latter away from the contact point
18’. The repeating sounder 12/ is provided
T.'Tlth an electro magnet meluding a coil 217
located in the local circuit with coil 167 con-
Llo led by the relay 11, a contact pomt 227
nd a stop 23" and a pn*oted armature lever
‘3’4" which 1s connected to the main battery
13" and to the ground. A spring 25" con-
nected to the armature lever 24’ tends to
draw the latter awa,y from the contact 227,
I shall now describe the two local circuits
which I employ in my repeater. 'The one
local eireuit is provided with 2 Dmttel}"’ 26

binations and arrangements of parts which ! which 1s connected by 2 conductor 27 to a
55 will be described in the speciilcation and set !

forth in the appended claims.

1 tWo colls 15 and 16 of 'the diff

pomt at which the circuit aivides and to the

erential mag-
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net, which coils are in parallel to each other ! of the local circuit contalmné the coil lb’ and

or m opposite legs of the divided circuit.
The coil 16 is connected by a conductor 28 to
the armature lever 17’ of the main receiving
relay 11’ and the contact poimnt 18 of the

same relay is comlected by a conductor 29 to
one terminal of the coil 21 of the 1‘epe&tmﬂ

sounder 12. The coil 15 of the differ ential
magnet of relay 11 1s connected by conductor

30 and a resistance 31 which will be ex-~

plained later, to the opposite terminal 32
of the coil 21 of the repeating sounder 12, at
which pomt the two legs of the divided cir-
cult again meet. T his local circuit is then
(0111910Leu_ by a conductor 33 which connects
the terminal 32 of the coil 21 to the opposite
pole of the battery 26. The other local cir-
cuit 1s provided with a battery 26" which 1s
connected by a conductor 27/ to a point
where this local circuit divides and to the
two coils 15" and 16’ of the differential elec-
tro magnet. The coil 16’ 1s connected by a
conductor 28 to the contact point 18 of the
relay 11, and the armature lever 17 of the
same 1ela,y‘ 18 connected by a conductor 29’
to one terminal of the coil 21’ of the repeat-
ing sounder 12. The coil 15" of the differ-
ential magnet of the relay 11’ 1s connected
by a conductor 30" and a resistance 31’ to the
opposite terminal 32” of the coil 217 of the
repeating sounder 12’ at which pomnt the two
legs of the divided circuit meet. The circuit
is then completed to the opposite pole of the
battery 26" by a conductor 33’. -

It will be seen from the above description

that one coil of each differential magnet 1s1in

one leg or branch of a divided clrwlt which
mcludes also the break point of the opposite
main recelving relay and the coil of one of
the repeating sound(,rs As 1t 1s essential
that the magnetizing
oppositely wound coils be the same,
necessary, if the two coils have the same
number of turns, that the resistances of the
two legs of the divided circuit be equal. 1
have therefow included m the leg of the cir-
cuit containing the other coil of the differ-
ential m&onet an artificial resistance suili-
cient to brmg about this result. If the two

oppositely wound coils have different num-

bers of turns the resistances may be made |

such as to produce the proper c ]1?181011 of
current through the two legs.

Under nornml condltlons and when neither
line 1s in use both local cu*cmts aTe Closed
the armature lever of each mailn 1ecewmﬂ
relay being held onto the corresponding con-

tact pomt against the tension of the spring,

by the magnetmmﬂ effect of the main magnet
coll, the magnetizing effects of the opposmel}
wound coils being mil, as one coll neutralizes
the other. If the operator on the east line
opens the east line, the armature lever 17

. will be pulled away from the contact point 18

effects of the two.
1t 1S

- the coil 217 of the repeating sounder 12/,

which permits the spring 25’ of the repe‘mtmg '

sounder to draw the armature lever 24’ away

from the contact point 22, thus opening the
circuit of the west line and’ causing thesignal
to be transmitted thereto. Although the

west line is opened, the armature lever 17
will not be drawn away from the contact
point 18 for the reason that as soon as the

coll 16‘r was rendered ineffective or cut out of -

service, the other coil 15’ 1n the other leg or
1)1*;1,11(:11 of the divided circuit holds the arma-—

ture lever 177 in place and prevents the OPPO-
site local eircuit from bemg opened. Assoon

as the east line is closed the armature lever

17 will immediately be brought into contact
with the contact point 18 again restoring or
completing that branch of the divided circuit
including the coil 16" and 21’ of the repeating
sounder 12

When the signal 1s to be transmitted from
the west line to the east line and the west
line 1s opened by the operator, the armature

lever 17" will be drawn away fromthe contact

18’ causing the leg or branch of the divided
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circult mchldmﬂ the coll 16 of the differential

magnet of the main relay 11, and the coil 21
of the repeating sounder 12, to be opened,
thereby causing the opening of the east line
and causing the swnal to be repeated or
transmitted thereto. At the same time how-
ever that the east line is' opened and the coil
16 1s cut out of operation, the branch of the
local circuit containing the coil 15 of the
cifferential magnet of the main relay 11 is
intact permutting the coil 15 by 1ts magnetiz-

| 11‘1*3 effect to hold the lever 17 of the relay 11

n place and preventing one branch of the
oppostte local circuit being broken.

I do not desire to be confined to the exact
arrangement of parts or exact circuit connec-
tion shown, but aim in my claims to cover all
modifications which do not involve a depar-
ture from thespirit andscope of myinvention.

What 1 claim 1s,—

1. In a telegraph 1epoatel a palr of main
recelving relays, each having a main magnet
and a differential magnet, an nd means where-
by the armature of one rela,y controls directly
one coll of the differential magnet of the op-
posite relay.

2. In a telegraph repeater, a pair of main
recelving 1*elays each having a main coil and
two opposﬂ;ely wound coﬂs and a local cir-
cult including one of the opposfoely wound
coils of one relay and the break point of the
opposute relay.

In a telegraph repeater, a main receiv-
ino' relay having a main magnet coil and a
differential magnet mcluding two oppositely

- wound coils, a repeating smmder and a di-

vided local GlI'Gult the coi

of the repeating

sounder and one coil of the differential mag-
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5 sounders, the two coils of the differential
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circuit, and the other coil of the differential
magnet being in the other branch or leg
thereof.

4. In a telegraph repeater, a pair of main
recelving relays, a pair of repeating sounders,
each main recelving relay having a main
magnet and a differential magnet, one coil of
the differential magnet of each relay and the
coll of the repeating sounder being 1n a local
circuit controlled directly by the armature of
the other relay. _

5. In a telegraph repeater, a pair of main
receiving relays, each having a main magnet
Tferential magnet, a pair of repeating

magnet of each relay being in opposite legs or
branches of a divided local circuit, the coil of
a repeating sounder and the break pomt of
the opposite relay being in one of said legs or
branches.

6. In a telegraph repeater, a pair of main
receiving relays, each having a main magnet
and a differential magnet, a pair of repeating

sounders, one coil of the differential magnet |

of each relay being in parallel with the other
coil, with the break point of the opposite re-
lay, and with the coil of a repeating sounder.

7. In a telegraph repeater, a pair of main

| receiving relays, each having a main magnet

and a differential magnet, a pair of repeating
sounders, a pair of local circuits each having

' two legs or branches, one leg or branch of

each local circuit containing one coil of the
differential magnet of one relay, the break
point of the opposite relay and the coil of a
repeating sounder, and the other leg or
branch of the same local circuit containing
the other coil of the differential magnet of the
first relay, and a resistance sufficient to cause

the proper division of current between the

two legs or branches.
In testimony whereof, I sign the forego-
ing specification, in the presence of two wit-

nesses.
GEORGE L. RAWDON.

Witnesses:
Vicror C. LYNCH,
N. L. McDonNELIL.
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