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40 all whomy 1t ma.y CONCETTY:!
Be it known that I, MERRITT GALLY, a citl-

zen of the United States residing at Brooklyn,

in the county of ngs and State of New
York, have invented certain new and useful
Improvements in Telephomc Repeaters, of
which the following is a specification.

This invention relates to the matter of re-
peating telephone messages from one main
line to another main lme, and 1t consists In a
peculiar construction and arrangement of ap-
paratus and mrcmts for &ccomphshmg Such
purpose. |

In the accompanying drawings, Figure 1
represents three telephone-statlons X, Y, and
Z, (two terminal stations X and Z and the

intermediate repeating - station Y.) Fig. 2|

shows one form of the doubly-wound magnet
Fig. 3 is a plan view of the magnet shown in
Fig. 2. TFig. 4 shows the doubly-wound cores
of the bipolar magnet of the repeater, as
shown in Fig. 1. ¥ig. 5 isaplan view of mag-
net shown in Fig. 4; and Fig. 6 is a view,
partly sectional, of the cup-electrode, the but-
ton -electrode, and the mtewenmw carbon
granules.

This specification treats specially of-the re-

- peater having a receiving-magnet with two
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cores, each core being doubly wound or hav-
ing two colls thereon.

‘The two mag net—cores with then windings
are shown at & &, Fig. 1. The cores with
their double winding are shown enlarged in
Figs. 4 and 5.

In Fig. 1, D is the receiving and retrans-
mlttmﬂ' dmphra,a'm and the blpOl&I" magnet |

S ¢ @*1s not unlike those of an ordinary tele-

phone - recelver, except that its cores are
One of these

wound each with two wires. _
wires connects with main line A A’ and the

other wire connects with the other main line
The vibrations of diaphragm D,caused
by the magnetic impulses -of the receiving-
magnet, are transferred to the electrode-but— -
ton d whlch isin the primary circuit ', com-

A* A

, pletmg the circuit through the carbon gran-

~ules in cup ¢ and the support ¢

| B&ttery B

- provides energy for the primary circuit #/ %

‘bined operation of the whole.

The retransmitting device operates for both of
the main lines, and the two induction-coils I

and I’ in the primary circuit connect by their
secondary wire one with one of the main lines
and the other with the othel main line. The
electric pulsations coming from station X ar-

| riving at the repeater, Fig. 1, energize the re-
- celving-magnet, which then operates on the

retransmitting device by means of the dia-
phraem D and also the opposite induction-
coil by energy from battery B, repeating the

pulsations into the other main hne, which are
ﬁnally received at the other distant términal
station Z. The operation in the opposite di-
rection is the same. Therefore messages can
be alternately passed 1n both_directions from

X t0-Z, and vice versa.

together, and the wires of the two induction-
coils are alike, and the primary wires being

‘both energized by the same battery-clremt
and both “secondaries connected with line

there is no possible confusion in the com-
A branch from

both lmes is extended to switches 1, 2, and 3,

The coils of the re-
“ celvmﬁ'-ma,gnet are alike and the wires wound
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by means of which smtches a local receiver R

at Fig. 1* is switched in or out of either one
ot the main lines at will, or the lines may be
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connected to cut oub the repeater for way

messages. Lhe transmltter T is switched in
or out of the primary circuit by means of
swztch 4 and either line used for tra,nsmls-

sion or both at once.
Fig. 6 shows in section the repeating car-

bon-cu electrode with carbon granules, the
button- electrode.,, and a plan view of thesame,

Other forms of transmitting elements may
be used. The only peculiarity in what 1s
here shown is the three small blocks 1112 13,

30

attached to or forming a part of the button as

supporting touch-pieces. These blocks are
preferably of wood, as such are best as to vi-
bratory quality. Thev are preferably quite

-small at their touching face, but not pointed.

They are best arranﬂ'ed in a triangie, as shown,

with the face of the diaphragm D. . They are

| adjusted te a light touch only w1th the dia-

o

so as to hold the button in perfectly even touch o
a5
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phragm and are connected only with the but-
ton, so as not to dampen or put any strain on
the dmphra,o‘m They should be placed in such

position on the button relatively to the face of

the diaphragm as to secure the best vibratory
result. This will depend to a considerable
extent on thediameter of the diaphragm, and
the best position can be determined by ﬁndmcr
and avolding its nodal lines.

Atstation Y the tmnsmltter Tisthrowninto
the primary circuit #' #»’ or cut out by the
sw1toh 4, asdesired. When the transmitter I

18 In ClI’CUlt as shown, if the receiver R 1s
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thrown into line A? A° by means of switches 2
and 3 station Y will be in communication with
station Z. Ifswitch 8 remains, as shown, and
switch 2 is connected to line A’, station Y will
be in communication with stetlon X. Ifmain
line A A’ be completed as a °° round circuit?”
by connecting its terminal at switch 1 and
main line A” A® be completed as a round cir-
cuit, as shown at switch 3, and transmitter I
thrown out of the primary circuit by switch
4, then station X will be in communication
with station Z back and forth through the re-
peater. It is not really necessary to cut the
transmitter T out of the primary circuit 1n
such case, but it is* better to do so, as 1t re-

lieves the pr1mary circuit of unnecessary re-
sistance.

More than three projections may be attached

to or formed on the face of the button-elec-
trode to malke touch with the diaphragm and

with good effect if great care is taken to

have all touch alike; but three are much more
easily adjusted, and the three points of con-
tact govern and preserve the exact position.
Less than three projections are too uncertain,
as they will allow canting of the button, and
therefore cramping of 1its action.

Much of the success of the instrument de-
pends on the position and careful ad;;ustment
of the three touching points.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In a telephonic repeatmcr device; a re-
ceiving-magnet having two cores, placed on
one s1de of a reoewmo'—dlaphraem and having
two wires wound on each core; connections
for two main-line circuits for seperately ener-
oizing the magnet to vibrate the diaphragm.
9. Ina telephomc repeating device; a re-
ceiving-magnet having  two cores, placed on
one side of a receivin ﬂ*-clmphraﬂ'm and having

two wires WOHDCl on each core; connections

for two main-line circuits for separetelv ener-
oizing the magnet to vibrate the diaphragm;

"and a, retransm1tt1n0* devwe m combilnation
- with the diaphragm.
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3. Ina telephomc repeating device; com-

~ bined. recernO' and retransmitting means,
- comprising 'a plurahty of doubly- wound mag-

‘net-cores; one of the wires of eaoh connected

753,252

with one telephone-line, and the other wire
connected with another telephone-line; and
additional energizing means for remlm cing
the main-line current.

4. In a telephonic repeating clev1oe, com-
bined receiving and retransmitting means;
comprising a plura,htv of cloubly—wound coils;
one of the wires of each, connecting with one
telephone-line; and the other wire oonnected
W1th another telephone Iine; the two wires of
each coil wound in the same direction and con-
nected alike as to polarity of current; and ad-
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ditional energizing means for reinforcing the

main-line current.
5. Inatelephonic repeating device; twosec-

ondary induction-coils, each attached sepa-

rately to one ot two telephone—hnes, a COIM-
pound receiving and transmitting coil con-
sisting of two wires wound toa‘ether in the
same cllreotmn one of the wires connected to
one of the telephone-hnes and the other wire
connected to the other telephone-line.

6. In a telephonic repeater comprising a re-
peating magnet having two coils; to connect
with dﬁerent telephone-lmes g receiving-dia-
phragm, and a transmitting device operated
by the diaphragm; an electrode having three
supporting touch-pieces attached thereto or
forming a part thereof, and arranged between

the button-electrode and the dlaphrao*m for

supporting the button, and 1n touch W1th the
diaphragm.

7. In a telephonic repeeter, a diaphragm
for receiving pulsations from one main line,
and transmitting the same to another main
line; and a blpola,r magnet; the two pole -pieces
doubly wound, both pieces with wire for con-
necting with both of the main lines.

8. In a telephonicrepeater; the combination
with its receiving-diaphragm, of the trans-
mitting button- electrode having three touch-
pieces ‘made of wood, ancl n touoh with the

‘diaphragm.

9. Inatelephonic repeater comprising a re-
peating-magnet having two coils, to connect
with different telephone—lmes - g recelving-dia-
phragm, and a transmitting device operated
by the diaphragm; a button—electrode having

‘three supporting touch-pieces attached there-
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to or forming a part thereof and in touch

with the cllaphreom, a second electrode, and
carbon granules placéd between thé electrodes.

I1§5

10. Ina telephonicrepeater; a primary elec-

tric circuit; having therein means for primary

induction; two seoonclary ¢oils, with connec-

tions for two telephone-lines; a combined re-

celving and retranemwtmw dewce the trans-

mitting portion comprising a cup- -electrode
havmo‘ carbon granulestherein, a button-eléc-

loose contact with the reoewmg—cllaphreom
the button having attached thereto or form-

ing a part thereof three touch-pieces to pre-
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‘trode in oontact with the gr anules and -in.
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serve a Iree and even touch with the dia-
phragm. '

11. Ina telephonic repeater; aprimary elec-
" tric circult having therein means for primary
induction: two induction-coils with connec-
tions for two telephone-lines; a combined re-
ceiving and retransmitting device for repeat-

ing: and a local transmitter at the repeating- .

| station with means for connecting said local

transmitter with and to operate interchange- 10
ably the two telephone-lines. -

MERRITT GALLY.

Witnesses:
(. POTTER,

Davip (GALLY.
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