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i‘?nx T, GILLILAND, OF iN DIA\‘AI’OL]S INDIANA, ASSIGN NOR OF WO THIRDS
WILLIAM O, ROL‘KWOOD 'AND GHARLES B.

TELEPHONIC REPEATER.

SPECIFICATION foumng part of Letters Pa.tent No. 2
o App]u mmnlmb faf

To all whum it nuu/ couce; n:

Be it known that I, E/k A '1‘ (JILLILAM) m'-

the city of In(lmnapohs county of ’\Lmon,aml
State of Indiana, have inv ente(‘[ certain ndw:
3 and useful Improvements in: Reproducers of

Undulatory Electric Waves or. Telephone-Re-

- peaters, ot” which the following is a’specitieg-

tion, veference being had io the aceompany- |

ing (lrax\m"xs whieh are made o part hereof,

. 10 dnd on \\}ncll similar letters. ot refer vm(, ]ﬂdl-'

cate similar p s,

Figure 1 is"a plin view of all the instra--

_ments and parts which are employed inmy in-
vontion at the:repeating-station,  ¥ig. 2is-a

15 side.elevation of the same devices shown in .

I.g 1. ]']“. 3.is a longitudinal vertical see-

tion of the elevtnc 8w 1tc-h used-iw (,mnuct,mn:

with my invention on the- dotted live .o« jn
Fig. 1. TFig. 4 is « Tongitudinal vertieal see-

20 t on of the repeater proper.on the dottetl Jine
. Fig. 57is- an-end. elevation: of

yyinTFig 1. ' !
* e same instroment of whieh Yig. 4:is'a see-
wonl, Mg, 6 is:a plan of the variqus wires

“eommonly used in connection with this inven-’

25 tion, and is similar in some respeetsto Fig. 2,

biit in which (as illustrating the proper ran-.

ning of the liies of wire is tle only object)

many of the details of the instrument mech-

anism are lacking, and all of the supporting

3o frame-work, or, as far as possible, alt non-clec-

trical matters.  Fig. 7is a plau of atelephone-

line too long to-be successfully operated'in -
single cireuit, similarin detail to Fig. 6. -

ln all the ‘drawings in which Lhe varions

35 lines-of wire are w holl\ -ur partly represented

“local * arve distinguislicd  from “main® lines
by being drawn ln(,.nm and. less evenly.

The object of my invention is to repeat. or

1ep10ducc the lecmu waves orimpulses caused

40 by the voice or other sotinds spoken intoa tele--

phonie transmitter wheu tlie “distandée which
can be safely operated v o single cirenit has
been reached in another eircuit, in order that
they may travel a stillfarther distance, said
45 invention bearing substantially the same rela-
tion to telephony ‘that the ele('tllcu-pmtel oW

in use does to ordinary, tcle"laph\'
To au,omphsh this object it is necessw
combine in a single instrument, which'l,

to

,Il)g llldl)ll(‘)l L

‘same. relation to-both eircuit

-Z, are employed.

.are: supposed to- be located
| tatt from cacli ofl
‘munication througly. ‘tlig" niedipin of as1ng1e>‘

designated-u$
T vpeatmg

K ) €
tery mth‘ the wain Jine of w

"7y insuéh a ]
'emted upon, draw toward themselves the cort

31, dated Seéptémber 27,1881,

nominate » "telephomc 1epoater an electro- . 5o
magnet h.um aanovable-ov vibrating arma-
tureand a ml(,l()pfl_ ne orc'\rb(m oro thcx tmm'
mltter. o o
In the’ dm\nn% th,
demgnateﬂ by ]etters of ,

qnous pomons ave -
erence in the, follow-. 55

“Asyin mder to. give a: (,leur ule v of the na-

~tuu> and’ Worlungs of this juivention, it is nec: -

essary to-deal with two electrical ¢iredits, in,
edcli_of twhich is a set of m\tmmeuts stb- 6o
stantially identical with’ that i “the other, one

'ur(,mtlec'llled foreonvenience’sake, the ¢ bln- .

eago”or¢ first™ cireuit,and the othor thes¢ Cin--
cinnati” or “second” cirenit. In both' tliese - °
circuits and thelrrespectlvewlwtmstmnwntn 65

-the same letters of refereiice are emploved to -

{ indieate equwalent purts, the only dlﬂerenw' '
‘being thati in the Chicago cirenit capital letfers

“are nsed and’i m the bnu mn.m cirewit small let
ters. S o

- “In_those eases where the. same })Jl t bemb the

the Jast few eapi-

tal ‘letters- of the alphabet, V, W, X, Y, and>

Lefters: havinrr figures at-. -

t'u,hul are used to-designate subdnmons of 75

parts, the wlhole of whwh tlm letter 'tfone des-

ignates, - “
Telephoucb A and d: (shm

.onh in l'lg 7.
pomtq toe dig--
rto allow of sitceesstnl coms 80>

As lefore’ stated for'con-,
ng to. fliese p 1nt~x, they ave
G nunnatl,” re

eleetrical civénit,
veniende i refe

\pe(,tl\ elvy and
-inst

‘avp loca
eys B anil: b are, §u .1rmnne(l
It “the - tolepheno or the b.\t-
ire’ 1 m e at’ th
pleasure of the Operatoy. The tirst ¢ ctions.
made by these main lines thie cenlral stus
tion aretothe electro- wagitets Dand d, located -
near to and i o1 op|m~.\te sides of thc switeh. 95 e
sition as 10, when properly. op:ta

o
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responding armatures D and &, thus throwing -
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“ This may be done either by interrupting the
30
35
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f3e)

said switch, to which said armatures are at-

‘tached, toward the side being useﬂ which puts
the pomts Z'and D2or2 and d?in contact com-
pleting the properoneof theloeal cxrcmtsH and
5 h,andinterruptingtheother. Saidelectro-mag-
'nets arerér-lered operative in this connection
by the electric current whi¢h is sent over the
mainline of wire from the battery Cor¢, when
connection'is made therewith by the proper
switch-key, re-enforced by the permanent mag-
.. nets L'or ¢, which also serves as.a mounting for
- the electro-magnets.

-, The switehZ is pivoted amtslowerendm the‘

- ‘manner shown, and is so ad justed that its own
5-weight will'canse it to.remain in contact with
" one-of the points, D? or 4% until drawn to the

other by the opposite, magnet in'the same man-»

. ner in 'which it was drawn to the first,- .
The ohject of the switch, agabove mdmated,
is to cut off - the repeater of the receiving-cir-
" cuit from the main lineof the transmitting-cir-
cuit, go that _the electric waves prodoced by
- the repeater shall not be sent:back onto the
main-line of the transmlttmg -cirenit, and thus
interfere with theoriginalelectric waves which
are being sent gver that circnit to the repeater.

“local circuit, as  before. specified, or- by shunt-
ing-or cutting out ‘the electro-maguet of the
repeater of the receiving-cirenif.

Supposing thab the operator in Chicago de-
sires to communicate ‘direct with Cmcmnatl,
he will first, by means of the switch-key B,
throw his mam line E in connection with the
battery C,and thusrendertheelectro-magnet D
onhisown sideof the switch at Indianapolisop-

erative, which will then, through the armature-

DY, draw the switch Z over until the points Z’
and D2are in contact, and the local circuit, in
connection- with the repeater of his mrcmt is
complete. . He will then disconnect the bat-

teryand connect the telephone A with the main. |

‘line E.. ' This being done, speaking into.said
_ telephone A will cause the ordinary telephonic
or-undulatory electrie-waves to travel along
said-main line E of the Chicago circuit to In-

o dianapolis, by which time_ it will be assumed

rso

.

55

6o

that they have become so far exhausted as to

be:practically incapable of further service, and

consequently this circuit is terminated in the
ordinary manner. Before reachingthe ground-

line Y, however, this wire makes connections
as follows: first with the electro-magnet Don
its own side of the switch Z, as before stated;

then with the secondary coﬂ of the induction.
coil f, which is in connection with the repeater
g-of the Cincinnati circuit ; then with the elec-

tro-magoet G’ of the repeater G of its own cir-
cuit. “The connection with the electro-inagnet

in the manuer specified, and has no other sig-
nificance,  Were some other means.used to op-
- erate the switcli, this connection would not be
made at all, The connection with the indue-
tion-coil f is made 8o that this circuit can be
made to Teceive as Weil as-transmit. If it were

D is made so that the switch may be. operated

247,631

only desired to- sehd"mesaages to Cincinnatj
this ‘connection would also be unnecessary dnd
useless ; but that to the clectro- :magnet kel

the repeater G is; as will now b thore fully ex-

plained, the means whereby the niessage is re-
peated: and the electric waves leproduced in
the receiving or.Cineinnaticirenit, The elee
triccurrent,in passing through theelectro-nag-
net G’ of thr repeater: (3 causes a:movement
{(the magnetism which is supermduced by said
electric current being the forcd) qorrespoudmg
to theundulations of said current i in the vibrats
ing armature G2, which, in turn, causescorres
sponding’ moverents in the spring- -mounted

;platina point G* and the spring- :monpted car-

bon button G*, thus also causing a correspond-
mg dlsturbance of ‘the electric current which
is continually ‘flowing from: the battery X
through the local line H'\V, and which passes
through the pnm'u‘y coil of the nuluctlon

-coil F.

"As is well known to those versed in the sci-
ence of electricity, a disturbance of the current.
flowing through the primary coil of an induae-
tion-coil produces . a current in the secondary

‘coil corresponding to such distarbanee, and as

the main line e of the Cincinnati eircait is con-

-necteéd to the secondary coil of the induction-

coil. F, electri¢ waves corresponding to tho4e
of the Ch1cago circuit, but of greatly-increased
force,are sent over it, am] reaching andacting
tipon the telephone @ ab Cmcmnatx, are recoft-
verted into sound- -waves, and thus the voice of .
the operator in Chicago is heard in Cincianati, .
the same as though the distance were so short

‘that an ordinary line composed of a single cir-

cuit could be employed. The switch arrange- -

ment which has already been described con-

fines the reproduced waves to tbe Cincinnati,
or. receiving circuit.

 Reversing the switch and talkmrr into the
telephone ¢ at the Cincinnati end of the line
will constitute the Cincinnati circuit the trans-
mitting-circuit, and the Chicago circuit the re-
ceiving-cireuit, as each cireuit is the counter-
partinall thmgs of the other when correepond
ing electrical connections-are made. -

It will be understood, of course, that. When
the frame supporting the points D* d*is con.
structed as shown in'the drawings, one of
sald. points must be insulated. This is done
in :the -present irstance by the msulator V.
(Shown best in Fig. 3.) .

The springs which support the platmapomts
G?® ¢’ are insulated from the surroundmg parts -
by the insulators J.

All -parts of this invention formed of dls-'
tinctively insalating material are shown 1n the
drawings in solid black, -

The line of wire Y is a ground-line common
to both of the main lines B and e, and passes
through the binding- post U in the ordmary-
manner,

Those portions of the local cxrcmts marked .
W are common to both said local tircuits, agis.

the battery X and the bmdmg'pq@ts LL -




M e are the binding-posts for the main lines

E e. The-insulator V, whils apparentiy alto-
gather upon ons side of the awiteh, is in reality

a division of the two sides, as it insalates one.

of the points D ¢ from the other.

Theoperation of mymwnﬁmn may bebneﬂy
recapitulated.as follows: .

Inthe drawings, Fig. 7, the locations marked
“Chieage” and “Cineinnati” represent the ends
of aielephone-line too long to be successfully
operatedina single eircait, at the ends of which
are the ordinary telephones, A @, Agacentral
station marked “Indianapolis” is where each
of the circuits starting from the points Chicago
and Cincinnati ends, but where, by the use of
‘my invention, the eieetric waves or impulses
sent over one circult are repeated into or re-
prodaced in the other, aud at the same time
given substantially the power originally pos-
sessed by the orviginals, Uninterrupted com-
munication may thus be had bétween the dis-
tant telephones A and a.

It will be understood that a second ‘lhn‘d
or any number of these repeating- stamons may

be used, and thus an uninterrupted line of. any ‘

desired’ length may be formed

pam@l s

I do.not cloim as my invention the combi-
pation, with an electro-magnet in one cirenit,
of an armature and finely-divided condueting -

material in-another circuit, whereby the vari- 30
"able magnetic atfractions are translated into

electric waves; neither do I claim the trans-
mitter shown, which is substantially of the or-
dinary weli-known form; but,

-Having thus fally described my said inven- 335

tion, what I claim as new, and desire'to secure
by Letters Patent, is—.

Atthejunetion of two t;elephomc circuits, tno
combination, with the 1wo main lines thereoi,

of two repeaters, two induction-coils, and two 40
‘local eircuits, each of said main lines running -

first to the induction-coil connected with the
local cireuit of the otheér ecirenit, and thencs

- to the repeater of its own cireunit, substantially

as shown and speeifled,

In witness whereof T have hereunto set my
hand and seal, at Indianapolis, Indiana, this
28th day of June, A. D, 1879,

_ . BZRA T. GILMLAND

‘In presencs of—

" O, BEADFORD, -
CHAs. B. ROOEWoOD,

[L. 8.}



