" No. 693,530. - " Patented Feb. I8, 1902.
L. A. McCARTHY. .
~ MULTIPLEX TELEGRAPH CIRCUIT,

o Aﬁpﬁmt,iqn filed Apr. 24, 1901.)
(No Model.) '

I}lllllllllii[[liliillllii h d&

IR
Ry
m D . r

i
S
N
Y
="
N
™

III*T EH 'l 7
Do IR

g3 [ty
g 7 Tl
{i

, |

= =

. > ———a ——1lllll
7= '

MAME R TR s

T
8 s s

7t

B o | |

WITNESSES: f ~ INVENTOR: + _

A &Aoot
b @ fie

YHE NORRIE PETERS CO., PHOTO-LITHO., WASHINATON, 0. G.




10

- trical resistance of the other;and the object of |

UNITED STATES PATENT OFFICE.

LAURENCE A.

McCARTHY, OF BROOKLYN, NEW YORK.

MULTIPLEXfTELEGRAPH C_IFt'C;U IT.

SPECIFIC‘ATION formlng pa,rt of Letters Pa.tent No, 693, 530, dated Februar'y 18 1902

Applieetmn filed Aprﬂ 24, 1901. Berial No. 5‘? 184,

(Ne mndel Y

To all whom it may concern: -
Be it known that I, LAURENCE A. MCCAR-

THY, a citizen of the Umted Statesof America,
reeldmcr at Brooklyn, Kings county, New
York, heve invented certam new and useful

Improvements in Multiplex-Telegraph Cir-
cuits, of which the followingisaspecification.
My invention relates to that class of elec-

trical circuits in ‘which it is necessary to have

a main and an artificial line, the onsarranged
and kept as near as possible at the exact elec-

- my invention is by means of improved instru-
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ments to improve the working of that class of
telegraph instruments known as *“m ultiplex”

and to increase the working capacity of said
class of electrical eireuits in which it isnec-
essary that an artificial line be used 1n com-

‘bination with the main linein orderthat more

than one signal or message may be sent over
a telegraph-wue at one eud the same time;
and it consists in an improved automatically-
actuated rheostat combined with an electrical
controlling instrument, the coils of which are
connected with the'leceivinw instruments in

the main and artificial lmes

I attain the object of my mvenmon by means

of the combination of instruments shown in
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the eccompenyinﬂ‘ drawings, in which—
Itigure 1 gives a top view of a rheostat
br oken away toshow the connections between
the rotary brush and controlling-lever. Fig.
2 gives a general outline of the connections
for the main ecircuit .through a neuatral and

polar relay and one coil of the controlling in-

strument to the rheostat on the one side and

“through the other coil of the controlling in-
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strument to the line on the other side. It
also shows a local circuit between the needle
and limit-stops of said controlling instrument

~and through controllin o-magnets on the rheo- |
stat.

Flo' 2 also gives sule view of the

|

m orm.

F

out.

mec’hamem used te rota,te the contact-brush ]

or rotary arm of the rheostat forward or back-
ward and the eontrolhnﬂ*-mewnets with their

armature arranged to brmo‘ the cluteh on the

brush-arm  shaft into centeet mth and the

brush-arm under control of one or the other

part of the motor-gearing, as required. Fig.
3 gives a top view of the train of gearing ar-
ranged to I etete the eonteet-bru eh on the rheo-

Stdb F1g 4 gives a broken top view of a fur-
ther 1mpr0vement in the rheostat by dividing
the resistance-coils into two setsor banks, the
brush of the second or higher set of coils de-

pending for its mevemenb on the movement

of the brush of the first or lower set of coils

in order to better adapt it to the needeofsueh -
a cireuit.

Similarlettersr efe1 te emnldl nelts tlnou-rﬂl

Referring to the different lettered pa,lfe in
Kig. 2, N. R represents a neutral relay; P R,
2, pel;n relay; C (', the coilsof a gelvaneme-

fer or needle mstmment n, the galvanome-

ter-needle; s s', limit end eontect stope for
sald needle L B, a local battery; m m', local

magnets under control of needle n; R, a rhe-

ostat or set of resistance-eoils; A, a brush or

contactarm forsaid rheostat mounted fast on

shaft S’ and ar ranged to be rotated forward

or backward over ::md in contact with one

or the other of the insulated contact-points
on the rheostat. ¢ is a toothed elutch-wheel
having a groove onits periphery and is keyed

to sheft S" so that it can be moved length-

wise on sald shaft, but cannotbe rotated W11311-

out turning shaft S and brush-arm A with it.

a 18 a for ked ar meture-—levet under control of

magnets m and m’, is trannioned at ¢, span-

ning and connected to cluteh ¢ by means of

ranged to and will move cluteh ¢ lenwthmse
on sheft S" when attracted by either nmenet
g* and ¢® are gear-wheels mounted
loosely and turning in 0pn051te directions on

but having no effect on or control over said
shaft 8" unless locked, by means of the teeth

b or b/, on clutch- wheel ¢, being pressed
eﬂ'emet or-in the way of pm d or. d’ on said
gear-wheels g® org®. gand ¢g'are gear-wheels
fastened to the main or power shaft S and are
arranged to mesh g with pinion p"and ¢’
with o'eer -wheel ¢?, respectively. YPinions p

and p’ are fastened to shaft 5% and plmon P

is arranged to mesh with gear-wheel ¢° on
shaft §'. w represents a condenser attached
to the artificial line between the receiving in-

| struments and the rheostat and is for the pur-
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pins on said arm projecting into the groove |
on the periphery of said cluteh c, and is ar-
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‘pose of neutralizing the static discharge from
v 1epreeents & set of resist-

the main line,
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aiice-coils and is for the purpose of varying
the distance between the condenser and the
recelving instruments.

Ifig. 3 gives a top view of the gear-wheels,
marked with darts to indieate the direction
they turn, and the action of the main or pro-
pelling shaft S on brush-shaft S’ and through
1t on brush A either rotating it to the left by
the action of gear ¢’ on gear ¢?or to the right
by the action of gear ¢ on pinion p', shaft S2,
pinion p, and gear-wheel ¢® when either gear
g> or gear g® is locked to shaft S’ by the
clutche. -

In Fig. 4 is given a broken top view of a
rheostat and intended to represent two sets
of resistance-coils,with their contact-brushes,
and to show how one set assists or acts on or
with the other set. The set marked R is of
low-resistance divisions and the other set, R/,
18 of high-resistance divisions—that 18, the
resistance of each section in R’ is a fraction
iarger than the total resistance of the com-
bined sections in R—that is, if the sections
In R were, say, twenty-five ohms each and
the total resistance in R, say, four hundred
and seventy-five ohms each section in R/
would be five hundred ohms. e is a single-
toothed wheel fastened on the same shaft as
brush A. ¢'is a gear-wheel fastened on a
shaft with brush A’ and has as many teeth as
there are sections or divisions of resistance
In R', so that at every complete revelution of
brush A and the single-toothed wheel e gear-
wheel ¢’ and brush A’ are moved one step
or section of R’ and in this way maintain-
ing at all times the same rate of change of
resistance—that is, cutting in or out the
same amount of resistance—regardless as to
whether the total resistance in the cireuit is
high or low and with the least possible num-
ber of resistance-coils or divisions of resist-
ance, and the electrical action is as fol-
lows: Starting at B, the current from the
house-battery divides through the relays N R
and I’ R and the galvanometer-coils C and C',
one part going to the main line at I, the other
part by way of wire «, to and through the
rheostat R and brush A to ground at (x, and
1f the resistance of the rheostat is exactly
equal to the resistance of the line the current
will divide equally through each path and
have no detrimental effect on the relays, nor
will needle n be attracted by either coil C or
C’; but if the resistance of the main line is,
say, greater than of the rheostat more current
will go through coil C' than through coil C, at-
tractingneedlen againststop s’and closing the
local circuit through magnet m, attracting ar-
mature ¢ and causing it to press the teeth b’ of
clutch cagainstorin the path of pin d’ on gear-
wheel g°and compel brush-arm A to tu rn tothe
right and increasing the resistance in the rhe-
ostat until it equals the resistance of the line,
when the current passing through coils C and

C'again beingequal they will have equaleffect

onneedlen,drawingittoacentral position and
away from stop s’, open the local circuit, and

4
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allow armature « and clutch ¢ to seek a cen-
tral position, releasingshaft §’and brush-arm
A from control of gear-wheel ¢ or, on the
other hand, if the resistance of the rheostat
be greater than the resistance of the line
needle 7 would be attracted by coil C and
agalnst stop s, closing the local cireuit through
magnet m', attracting armature ¢ and caus-
Ing it to press the teeth b of clutch ¢ against
or in the path of pin d on gear-wheel ¢* and
cause shaft S"and brush A to turn to the left
and decrease the resistance in the rheostat
until it again equals the resistance of the
line, when, as before, the current passing
through coils C and C' again being equal
they will have equal effect on the needle,
drawing it to a central position and away
from the limit-stop, open the local circuit,
and allow cluteh ¢ to again fall back to a cen-
tral position, releasing shaflt S’ and brush A,
as before.

Now while I show a train of wheels to rep-
resent the motive power to rotate the brush
on the rheostat it is plain that different kinds
of small motors, either mechanical or elec-
trical, might be used to accomplish the de-
sired result. 1 therefore do not confine my-
seli to any particular kind of motor as a
means of rotating the brush-arm of the rheo-
stat;also, that sensitive electromagnets might
be used instead of the needle instrument de-
seribed without departing from my inven-
tion; but,

What I claim as new, and desire to protect
by Letters Patent, is—

1. In a multiplex-telegraph circuit having
a main and an artificial line, the combination
of a controllinginstrument, the coils of which
arelnserted in said main and artificial lines, a
local cireuit, and magnets, in said local cir-
cuit, with a rheostathavingan automatically-
rotated brush-arm, said rheostat forming the
artificial line, all substantially as and for the
purpose set forth. .

2. In a multiplex-telegraph circuit having
a main and an artificial line, the combination
of a controlling instrument, the coils of which
are inserted in the main and artificial lines, a
needle, responsive to an unequal strength of
carrent passing through said coils, and limit-
stops to said needle, with a local circuit, the
local magnets in said local cireuit, an arma-
ture responsive to a current passing through
either of said local magnets, and the auto-
matically-rotated contact-brush and resist-
ance-colls, said brush and coils forming said
artificial line, all substantially as and for the
purpose set forth.

5. In a multiplex-telegraph circuit having
a main and an artificial line, the combination
of a controlling instrument, the coils of which
areinserted in said main and artificial lines, a

‘needle, responsive to an unequal strength of

current passing through said coils, limit-stops
to sald needle, and a local cireuit, with local
magnets, an armature for said local magnets,

| and the automatically-rotated brush-arms and
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stationary resistance-coils, said brush-arms
and stationary coils forming said artificial
line, all substantially as and fm the purpme
set forth. | -

4, Inamultiplex- telemaph cireuit, ‘the com-
bination of the automatically- rotated brush-
arms,with the stationary resistance-coils, said
brush-arms and coils forming the artificial
line, the local magnets and forked armature,
and a contmlhng instrument, for said local

- magnets, the colls of said con‘m olling instru-

ment bem-:v inserted in the main and artlﬁmal

lines, all Substantmlly as and for' the pnrpose

- sef, fm th..

LS

5. Inamultiplex- telewmphulculb the com-
bmallon of .stationary resistance-coils, and

the. automatically - rotated brushes for said

 coils in the artificial line, with an automatic-

20

ally-rotated brush-arm, loeal magnets and ar-
mature, a local cir emt and a controlhnﬂ‘ in-
stmment the coils of Whl@h are mserted in
the main and altlﬁelal lines, all substantially

~as and for the purpose set forth.

23

6. Inamultiplex-telegraph circuit, the com-
bination of the resistance-coils, the rotary
shaft and the contact-brushes, for said coils,
sald coils and brushes forming the artificial
line, the gear-wheels, mounted loose on said

- rotary shaft, the clutch-wheel, keyed to said

30

35

rotary shaft, the local magnets and forked
armature, sald armature to codperate with
and move said clatch-wheel lengthwise and
against either one or the other of said gear-
wheels, with the local battery and the con-
trolling instrument, the coils of which are in-
serted in the main and artificial lines, all sub-
stantially as and for the purpose set forth.
7. Inamultiplex-telegraph circuit, the com-

: _'W*ttnesses:
DANIEL K. PIKE,
C. R. DANFORTH.

bination of an automatic rheostat, having a
contact-arm eapable of being rotated by a mo-
tor, and controlled by electromagnets in a lo-
cal circuit, sald rheostat forming the artificial
line, with a controlling instrument the coils
of which are connected in the main and arti-

ficial lines, and the needle of which is respon-
sive to an unequal strength of current pass-
ing throughsaid coils, all substantmlly asand
for the purpose set forth. |

- 8. Inamultiplex-telegraph eucmt the com-

bination of remstance-cmls R, rot&ry brush-

arm A, shaft S, smﬂ*le-toothed wheel e, and

| resmta,nee-coﬂs R’ brush -arm A’, said resist-

ance-colils and brush -arms forming the arti-

ficialline, and toothed wheel &’ Wibh armature

-
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a, local magnets m m’, needle n, and coils C, 55

and C', all substantml]y as and f01 the pur-
pose. set forth.

9. Inamultiplex-tele ﬂ‘ra,ph circuit, the ¢omnl-

binationof anautomatic rheostat havmg con-
| tact-arms capable of being rotated by a mo-
tor, and controlled by electromafmets in a lo-
cal circuit, with the controlhnﬂ‘ instrument,
the coils of which are connected in the main
and artificial lines and the needle of which is

responsive to an unequal strength of current

passing through said coils, the receiving in-
struments and the condeusers all substan-
tially as and for the purpose set forth.

In testimony whereof I have signed my
name to this specification, in the presence of

two subseribing witnesses, thls 22d day of

April, 1901.
L. A. McCARTHY.
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