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To all whom it may COnCErn, :

Be it known that I, WILLIAM I, ATHEARN,
a cltizen of the Umted States, residing in Phll
adelphia, in the county of Phﬂa{lelphm and
State of Pennsy]vama have invented certain

new and useful Improvemeuts in Automatic

IO

Telegraphie Repeaters, of which the Iol]owmﬂ
18 a specification.

My invention relates to a cert.cun class of
telegraphic apparatus known as ‘*automatic
repeaters’’ or ‘‘translators,’’ the function of

- which isto receive the &gnal& which have been

15

25

35

40

_SO

telegraphically transmitted over a line from a
distant station, to retransmit the said signals
over a second hne and also to perform the re-
verse operation of retransmitting and repeat-
1ng similar signals from the seeond line into-
Lhe first Wlﬂl(}ut the intervention of an attend-
ant. The apparatus hitherto in use for this
purpose has been designed for the reception
and Tetransmission of telegraphic signals
formed by alternately 1111361*1‘111)13111& and 1*est01*
ing an electric current, of unchanged polarity,
but 13 not adapted to the ruqmrement& of tele-
graphic systems in which the signals are
formed by transmitting electric curr ents of al-
ternating polarity.

The object of my invention is to receive ‘md
retransmit in either direction telegraphic sig-
nals of alternating polarity; and to this end I
make use of a pole changing or alternating
current-transmitter, which is adapted to be
operated by the a0 gency of currents of like
character received upon one line and to re-
transmit corresponding currents upon another
line; and it also comprises an automaticswiteh,
wher eby therecelving and transmitting deviee

may be ﬂ,utonntlmlly interchanged between |

one line and the other, so that 1et1 ansImnission
in either direction nmy be etfected w1t110ut the

aid of an attendant.

The subject-matter claimed as new will be
hereinafter more speclﬁmll y deseubed fmd
pmnted out.

~In the accompanying dr aWings, P10 ure 1 is
a theoretical plan 1llustrating my lllVGIlthll
inwhich I have shown the apparatus at an 111_

termediate or repeating station in connection

with the sending and receiving apparatus of

two terminal Sta,tmns the Lmtter bemng indi-

cated in outline, The 111termedmte St {Ltmn 18

* deswnwted a8 &t%tmn P and the terminals as

Statmns A and C, 1'espeetwdy Fig. 2 repre-
sents the same ¢ 'Lppm atus 1n the posﬂlon which

1f assumes during the act of transmitting f1 om

station A to station C. |
The apparatus at station A emnprlses a key,

K, the lever of which may be connected to the
1111e L, at pleasure by means of a switch or-but-

ton, w. The front contact of the key K i 18 CO11-
11ected with the positive pole of a nain bat-

tery, ¢, and the rear contact with the negative
pole of another similar battery, f, the oppo-
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site poles of said batteries being united with

each other and with the earth ELTJ q.
understood, therefore, that w*hen the key K is

It will be

1113,1111:)11htcd by the Opemtor in the usual man-

ner of transmitting arbitrary telegraphic S1g-

nals alternate poswlve and negative emrems ‘

will be transmitted through the Switch 20 over
the line L to station B tho switch being in
contact with . When Slﬂll'L]S are to be re-

ceived over the line 1. ,‘u om station B, the

switch w is removed from the contact & and
placed upon the contact 2. The signals will
then pass through the receiving mstrument
R, which consists of an e,lectm magnet pro-

v1ded with a polarized armature of well- known
‘construction, and thence to the earth at g.

The SGVEIELI parts of the apparatus at sifi—

tion C are constructed and arranged in the

same manner as at station A, ELIld are desig-
nated in the drawings by similar letters ot
reference havingthe numeral 1 affixed thereto.

Thus K’ l‘epresents the key, R’ the receiving-

mstrument, and so on.

The app&mtus at the intermediate Statlon
‘B, comprises a pole-changing transmitter, T
conmstmg, essentially, of an electro- mmnet
having a polarized armature which is cansed

to osclllate to and fro between two contact
points or stops, v and ¢/, which latter are re-

spectively connected 6 the unlike or opposite
poles of two batteriesorother suitahble sources
of electricity, E and E'.

The automatic switch or cireuit - ch‘m oer

‘comprisesahorizontal metalliclever, D, p OISed

upon an axis, d, at the center of its 1611 oth, and

separated 111t0 two parts by 111&11]&L111ﬂ ]]1‘116-'
rial at 1.

tances from its axis, are phoed two electro-
magnets, Cand (7, whloh “Lcl upon correspond-

Beneath this lever, at equal dis-
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ing soft-iron armatures placed above and op-

ner, as shown in the figure.

posite their respective poles,. and attached to
the antomatic switch D in a well-known man-
Two insulated
Spr 1130‘8 d’ and ¢*, are mounted upon the upper

“side of the respective arms of the automatic

switeh D fmd make electric contact with the
stops 4 and 1espeet1vel‘5, when 1t 1S 08011

lated.
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Near one end of the fmtonmtle switch D is

mounted an insulated spring, ¢, which, when
the lever is atrest in aninter medmte posntwn
as represented in the drawings, 1s In contact

“both with an adjustable fixéd 5L0p D, which is

connected with the earth by wire 12 'md with

~a contact, ¢, formed upon the end Of the au-
tomatice SWl‘[ch D. When this end of the le-

ver is depressed, the spring ¢ remains in con-
tact with the St()p ¢, and atthe same instant 18
separated from the fixed stop 0. 'When the
same end of the automatic switch is raised,
the spring a 18 Sep&rﬂ,ted from the contact c.

A similar device is placed at the opposite end

of the automatic switeh D, as shown in 1110
drawings, the spring being demmnted as «,
the fixed stop as &', and so0 on. The '%,p]mgs

~« and « also make alternate contact with the
- fixed stops v and v at

cach extremity of the
to-and-fro movement of the antomatic switch
D, which switch is normally maintained in its

intermediate position, whenno curr ent 1S pass-

ing, by the action of the springs « «'.
The main-line wire L coming {from shtmn

- A divides at the point 1 1nto two branches,

35

- larized or neutral relay, M, of well-known

0

the branch 2 being connected to the left-hand

portion of the automatic switeh 1) and the

branch b to the contact-spring @’. A non-po-
construetion, is placed in the branch 2, and I
1)1efel, also, 101 reasons hereinafter set forth,

to include in the main line I a receiving m—

strument, S, provided with a polarized arma-

~ ture responding to changes in the polarity in

45

the actuating-current.
wire, L/, extendmﬂ from station I3 to station C,

in like manner 1)10@@@(13 from the point of

‘union at 7 of two branches, one extendmﬂ

from the contact-spring and the other from
the correspondlng arm Of the automatic switch
. The stops v and ' are connected by cen-

ductors 3 3 with one terminal of the electro- |

magnet of the pole-changing transmitter T,

| and the other terminal theleof 1S eonnected

53

with the earth by the conductor 4. .
The electro-magnets C and ', which alter-

nately actuate the antomatic SWltch D and its

| attachments, are themselves actuated by the

6o

local ba,ttery /, which is connected with them
and with the neutral relays upon each side of
the apparatus in the following manner: The

armature-levers of the neutral relays M and
M" are electrically united by a conductor, 8,
and the rear contact-stops of these relays fue
in like manner united by the conductor 9. The
terminals of the electro-magnets C and C’ are

attached by means ot short branches to the ! certain at any time whether or not communi-.

~The other main-line

-
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conductors 8 and ‘) respeetively, as shown in

the figure, and a locfﬂ battery, [, is included

in thie wire 9. at a point between the point of
attachment of the terminals of the electro-
magnets. By inspecting this organization of

circuits it will be observed that when the ar-

mature of the neutral relay M’ falls on its back
contact, the current of the local battery I will
be diverted from the electro- magnet O by way

of the shuntformed by itsar nntm'e and hence

the latter will be rendered i_1101)e1*a,~tive, while
the other electro-magnet, C, will remain’in ac-
tion.
the electro-magnets C and C by the breaking

of the shunt at M’ and the closing of the shunt

at M. In Ifig. 1 the various parts are repre-
sented 1n the 1)081[31011 which they respectively
occupy when both lines are at rest. |

If we suppose a communication is to De
transmitted from station A over the line L.
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This-operation will be reversed as to
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to station B and at the same time auto-

matically 1fet1*"1,nsnuttetl from station B over
the line I/ to the station C, the operation of

the apparatus will be as follows: Iy chang-
ing the switeh w (see I'ig. 2) from the con-

tact stop «" to the contact-stop x, and by ma-

nipulating the key KK at station A in a well-
known manner, alternate positive and nega-
tive currents of equal strength, constituting

telegraphic signals, are tr ansmitted over the

line L from the batteries e and f. These alter-
nate currents, reaching the point 1 at station
13, pass throuc-h the coils of the neutral relay
M and Lhenee by wire 2 to contact ¢, contact-
c~.p11nﬂ*‘ a, stop b, and wire 12 to the carth at
(t.- The neutral relay M, rcsponding equally
to currents of either 1)0]’11’*11;31, now holds its ar-
mature away from its back contact. This in-
terruption of the shunt renders the local elee-
tro-magnet: C active, thereby pulling down and
holdmﬂ the left- hand end of the automatic
Swzlteh D. B 3y this means the connection of
the wire 2 with the earth is mmterrupted and
a new contaet is established between the wires

2 and 3 at the stop y, and also between the

spring d° and .the stop <. The polarized ar-
mature of the pole-changing transmitter T now
responds to the alternate positive and negative
currents transmitted through its coils by way
of the wire 3, and is thus brought into alter-
nate contact with the stops » and ¢/, which
constitute the terminals, respectively, of the
positive and negative batteries I and K.
armature of the electro-magnetic transmitter
T thus forms a key, by means of which alter-

nate positive and negative currents are sent
through the connecting-wire 5, stop ¢, and
wire 6 to the point 7, mld thence over the
Jine I to station C, and finally through the
receiving- mstrumeut R at that St’btl()]l to the
earth at ¢’. The incoming current at station

B 'preferably passes throuﬂh the coils of a
sounder or other 1"ecew111g-instrument, S, Pro-

vided with a polarized armature and placed
in the wire. L, whereby the attendant may as-

The
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cations are passing.
from station A has been completed,the switch
or button 1 at that station is turned on the

point &', thus pl‘tclnﬂ the line I, to ground

throunh the recelving-instrument R‘md leav-
ing no current on the line. If, now, the op-

emto_r at -station C should desn*e to transmit a
communication in the opposite direction to.

~station A, he first changes the switeh 20" so as
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ators at station A and station Ca

to place the key K’ in connection with the
lime 1. The initial current transmitted over
the line, on arriving at the peint 7, passes
through the neutral relay M and by the wire 10
to the contact ¢’ and the contact-spring «’, and
thence through the stop &’ and wire 11 to the
earth. Tt eannot passfrom the point 7 through
the branch 6, for the reason that the spring
is held in an nﬂe_l_medmte position by the po-
sition of the automatic switeh D, thus leav-
Iing the circuit disconnected at that point.
The passage of the initial current throughthe
neutral relay M, interrupts the shunt around

the electro-magnet ¢ in the manner herein-
before explained, and thus brings the latter
1nto action, depressing its own end of the au-

tomatic switeh D and elevating the opposite
end, the effect of which is to breale the con-
noetmn between the gpring ¢ and stop ¥/, and

to put the line I to ear th thr ough the ele(* |

tro-magnet of the pole-changing transmitter
T,mld also at the same time to connect the
armature of the transmitter T with the line
L by bringing the spring " into contact with
the stop 4. The position of the several parts
18 now precisely the same as in the former case,

- except that they arearranged to operate in the
- reverse direction.

Thus Tt will be understood
that the transmission of the initial electri-
cal 1mpulse from either terminal station by its
automatic action through the neutral relay
upon the circuit-changing mechanisn estab-

lishes the mnecessary conditions to insure the-

proper retransmission of the communieation
over the second line without the intervention
of an attendant, and in this way the oper-
are enabled to
correspond with each other in precisely the
same manner as if there were no intermediate
station, by which means direct communica-

tion m*‘w be maintained over a far greater dis-
tance than would be possible bgr the divect

transmission of the current.
I c¢laim as my invention—

1. The combination, substantially as here-

inbefore set forth, of a polmrued armature, an
electro-magnet for actuating said ar mature by

‘the :inﬂu_ence of alternate posi.tive and neg-

ative currents fraversing its coils, a line-wire
electrically connected with said armature and

extending to earth at a distant terminal sta-
tion, and a positive and a negative source of

electricity with which said armature is al-
ternately placed in connection when moved to
and fro by alternating currents traversing the
colls of 1ts actuating e].ectrq magnet.

2. The combination, Substm}tia.lly as here-

- switceh,

When the transmission | 111bef01 ¢ ,set 101'{;]1 of a 1}0131 17¢d “Ll*mnture, an
electro-magnet for actuating said armature by
the influence of alternate 1‘}08111?6 and nega-
tive currents traversing its coils, a line-wire -

extending to earth at a distant terminal sta-

tion t'empor‘uilv" connected with said arma-

ture, a positive and a negative source of elec-

tricity with which-said ar nnm] e is alternately
placed in connection when moved to and fro
by alternating currents traversing the coils of
1ts actuating “electro- magnet, .[md means for
maintaining S;ud armature out of connection

75

W ith said main line when no current 18 tlm -

of its electro-magnet.
‘T‘ho combination, “%‘tll)ﬁﬁllthlﬂlv as here-

ar am o the colls

I

80

inbefore set forth, of “L])@hlued armature, an -

electro-magnet 1‘01‘ actuating said armature by
the mﬂnmloe of alternate ])Oaltlea and nega-
|1 tive

currents traversing its coils; two dnde-
pendent line-wires exttnﬂmu to earth at dif-

85

ferent terminal ,smtmns, an automatic switeh

for electrically connecting said armature with
one or the other of said line-wir es, and a posi-
tive and a negative source of (*h(‘tl'l@l‘l} with
which said polarized armature is alternately

Pplaced 1 connection when moved to and fro

by alternating currents traversing the coils of

its actuating dootm magnet.

QO -

4. The c*omlmmtlon, Slﬂ“)SthIELUY as here- 95

inbefore set forth, of a polarized armature, an
clectro-magnet for actuating said ar nmtmeby
the influence of alternating positive and nega-
tive currents traversing its coils, two inde-

pendent line-wires e&tendmn to e"m‘rh abt dif-

ferent terminal stations, an antomatic switeh
acting through the influence of an incoming
mulent tmvel sing elther line-wire to phce
that line-wirve 1n oleetrle connection with the
earth through the coils of said electro-magnet,
and to place the other line-wire in electrical
connection with said polarized armature, and
a positive and a negative source of eleotrmlt*f
with which said po]'m/ed armature 1‘% ‘“ﬂieb
n*’LtGlV placed in connection.

- 5.. The combination, substantially as There-
inbefore set forth, of a ]._)053]131?"0 and anegative
souree of eléctlieit‘y,& pole-changing trans-
mitter for phemn said sources of electllclty
alternately in connection with an automatice

switch, two independent line-wires extending

to em‘th at different terminal stations, two in-
dependent electro-magnets acting upon said
to thereby place the pole-changing
transmitter 1n connection with one or the other

of said limes respectively, and two relays for

controlling the action of said electro-magnets.
6. The combination, substantially as here-
1nbefore set forth, of fbp{)&ltwe and a negative

source of electllclty two msulated contaet

points, a pole-changer transmitter for placing
sald sources of eleetl icity alternately in con-
nection with said insulated contact-points, two

insulated contact- -Springs, one or the other of

which may be placed in connection with one

or the other of said contact-points. two inde-
pendent 11119 -wires extending to ’rhex earth at
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- for plamnﬂ* the one or the other of said

10

'S

20

- respectively, for controlling the action of said
-local battery upon the electro-magnets by
which the antomatic switeh 1s reversed.

~one of which branches extends from one-of
-said contact-springs and the other normally
from the earth, and two electro-magnets, one
~being included in each of said earth-branches,

two eclectro-magnets for alternately reversing

—

different terminal stations, each line-wire pro-
ceeding f{rom the junction of two branches,

and means, substantially such as deserlbed
con-
tact-springs in connection with the correspond-
ing contact-point through the ms‘[rumeutfﬂlw
of sald_electro-magnets.

7. The comblmtmn substfmtmlly as here-
inbefore set forth, of a pole-changing trans-
nitter, two independent line-wires extending
to different terminal stations, an automatic

switeh for alternately placing said transmitter |

1 connection with one or the otherofsaidlines,

the position of said automatic switeh, a local
battery and neutral relays actuated alternately
by the incoming currents.from said line-wires,

286,107

8. The combmatwn Substantmlly as here-

inbefore set forth, of aposltwe and anegative

source of electmmty, a pole-changing trans-
mitter actuated by an electro-magnet for plac-

g sald source of electricity alternately in
connection with one of two independent line-
wires extending to the earth at different ter-

minal stations, and an automatic switch con-
structed substantially as described, whereby

“both said lines are normally connected to the

carth and disconnected from the transmitter,
but either of said lines may be transferred
from the earth to the transmitter, while the
other line is simultaneously transferred from
the earth to the electro-magnet whlch actuates
sald transmitter. -
In testimony whereof I have hereunto sub-
seribed my name this 21st day of Oetober A.

D. 1882. _
WM. E. ATHEARN.

Witnesses:
E. H. BAILEY, |
- BENJ. R. BRAISTED.

25

39

40

30.

F =




	Drawings
	Front Page
	Specification
	Claims

