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To all whom it may concern:

Be it known that I, FRANCIS W, JONES, a
citizen of-the United St‘ltes residing at New
York, in the county and State of New York,

haveinvented certain newand useful Im prove-

ments in Duplex Telegraphs, of which the fol-
lowing is a specification.

The object of my invention is to provide an
improved means whereby two distinct series

of signals may be simultaneously transmitted

over a telegraphic conductor in the same di-
rection, and which 1s capable of being com-
bined with any known or suitable inethod of

-simultaneous transmission in opposite diree-
tions, by which combination four distinet tele-
graphic communications—two in each direc-
tion—may bemade to passsimultaneouslyover |
a single conductor without interference.

My invention consists in an improved or-

ganization of transmitting apparatus with ref-
erence to the batteries, whereby the required

- combinations of earrents are transmitted.
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1t further consists in an improved construe-
tion and organization of the receiving-instru-

ments, as hereinafter fully set forth.
The accompanying drawing is a general plan
or diagram illustrating my invention, showing

both the transmlttmg zmd recelving instru-

mwents, with their various connectlons

IFor the purposes of this description it will
be assumed that the method of telegraphic
transmission known as the ¢ Morse system?” is
used, although any otier clectro- man'netlc SVS-

tem may be sabstitutcd therefor.

The transmitting devices are preferably op-'

erated by Lonnectmﬂ them, either mechani-
cally or electrically, with the levers of common:
Morse keys. The operation of two independ-

ent transmitters or keys, when arranged in

this manner, givesrise to four distinet elertn
cal (,011d1t10us of the line, as follows: first,

first and second keys botl open; second, first

key closed and second key open; third, second
key closed and first key open; fourth _ﬁrst and:
second keysboth closed.

these four different electrical conditions of the

line are broughtabout by the operation of two
transmitters will now be explained. :
- Inthedrawing,tisalevercapable of a .allght;

vertical movement upon its axis in one direc-
tion by the attraction of the electro-magnet I’

Tlle lm,nner in which

and 1n the other by the retractile force of the

spring s. The lever ¢, with its appendages,
constitutes the first or single-point transmit-

ter,and is operated by meansof a key, K/, and

a local battery,#,in a manner well understood.
One end of a flat metallic contact-spring, b, is
fixed toan insulating-sapport, whichis mount-

55

ed upon the lever ¢/, while its free end, by its .

own elasticity, pressesupward against the pro-
jection ¢, formed upon the extremity of the le-
ver ¢, and 1s therefore in electrical contact
therewith. When, however, the key K'is de-
pressed the attmctmn of the electro-magnet
T/ for its armature elevates the opposite end
of the lever ¢/, which carries with. it the-con-
tact-spring b and presses the latter against the
fixed stop a. The further mm*ement of the le-
ver ¢’ in the same direction causes the spring
b to yield, and the projection ¢ is separated
from 1t. Thus the effect of closing the key K’

15 to first form an électrical contact between

the spring b and stop ¢, and then to break, al-
most at the same instant,the previously-exist-
Ing con‘act between the spring b and thelever
t’.. As the electric circuit passing throughthe
spring 0 1s by this arrangement never inter-
rupted, being at all times continuous either

~through «a or ¢, or both, it nay Ve termed a

“contmultv }116&:@1\ g trtmsmlttel 7
The second or double-point transmitter is
preferably constructed substantiallyin the form

shown in the drawing, and consists of a lever,

t?, actuated by an electro-magnet, 12, key K2,
and local battery, as hereinbetfore explained.
The lever # is a three-armed lever, one arm
carrying the armature, and the other two,
which are on the opposite sides of the fulerum,

‘being provided with cireuit-closing devices, as
follow s: Uponthearm#’is an insulated Spr mg,

e, which plays between the resting- contact f
an‘d working-contact d. The arm t‘* carries an
insulated spring, I, which plays between the
resting-contact ¢« and the working-contact g.

The effect produced upon the electrical con-

‘dition of the main line by the different posi-

tions of the keys at the trfmsmlttuw stdtlon

“will now be explained.

1. When the first and second keys are both

| open.—This is the position of the apparatus as
Omitting for the.

represented 1n the drawing.
present the consideration of the receiving-in-
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o ..t_he. earth at G’

110!
~oooooSition of the keys th e 1S mere‘m
EES llpon the line,:... - .« - SRR
220 When the jt:.st Zeu/ 8 clmed mzd fh@ secon lzg
S ;?1:3 Y .ﬂ])cn:.—::i‘.lm ‘roule 1s the same as before,: |
but atths:
FER ooing :throu ﬂ‘h ‘the arm &2
o resting-contact f, contact-spring 'c,' and wire:4:
oo tothe battery
o Ing-contact.a a u:d_ contact-spring & to the line
-In this position the b&ttery E’ is placed: |
oA elreuit with its positive or 4= pole to the line.:
o3 When the second ey is closed and the first
i key open~The route (18 as follows: from the ;
o earth at G'by wires: 1 zmd O to the battery 25 |

1 to working-contact q,fsi
o contact-spring I, mld wire J to the lever ¢/ ;|
. :thence byresting-contact ¢ and spring hto: theé |
SETEEY In this position the battery:
o182 s plaeced in Lucmt Wltll lt% neﬁ‘atne o) SN

Y

SRR 5}
R pﬁlﬂtit dl‘i’erges’ :5

i1 20¢

g

. line L, as before. -
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-struments and thenr connection with: the Iine,
~the cireuit may betraced as follows: from the
~earth at: G by wires 1 and -2 to the lever #*;
thence by arm ¢, resting-contact 1, contact-
-spring &, and wire 3 to lever ¢/; thence by rest-
coooang-eontact e and contact- -spring b to the line
L, which extends to the receiving-station and:
- ~Thus the lme wire is -con- |
- neeted ‘to the earth at the trapsmitting-station |
S Po- |
No current
HEREE posite direction.

without including elther'lmtters II} this

from the:earth at (= to the lever:i?;

I8y thence by wire 5

thence by the wire

pele to:the line..

coocvinede s When both ﬂze ;‘uaz‘ mzd sccmad }'feyg meréz
EEEPRRRE closed ~The route of -the cireunit is as follows:: |
R rsfmm; ;:t:@he:zea-r-th at G by wires: I and 8 to the:

*; thence by wire 9, working-contact |
d spunﬁ* e, wire 4, bd[t(‘l‘j} L/ wire &, contact- |
o step a, and- Cﬁ}ﬂtd(}t .spring b to the line I, In|
- this posmon the batteries &/ and E° are both N

placed in circuit in series with their positive
poles to the line,

The receiving apparatuas consists of two
sounders or other hike instruments, 8/ and 2,
which are placed in local circnits, and are con-
trolled by the action of relays in the main-line
circuit, as hereinafter explained. It is essen-
tial that the sounder S’ shounld respond to the
movement of the key I/ and the sounder S?2
to the movement of the key K% while both
sounders should in like manner respond when
both keys arcdepressed. Themanner in which
this is accomplished will now be explained.
The line-wire L, upon entering the receiving-
station, passes throungh the coils of the re-
speetive relays RY, RZ., and R’ and thence to
the earth at G'. Thelela_} R/ 1s provided with
a polarized armature, », which vibrates De-
tween two contact-stops, v and v/, being nor-
mally held in contact with the former by the
tension of a retractile spring, »’. The polar-
ized armature » operates the sounder S/ by
means of alocal battery, ¢/, the cireuit of which
1s shown in dotted lmes. Tlllb local cireuit is
completed and the sounder actuated whenever
the polarized m*matme 18 brouglht 1u conta(,l:
with the stop v/

RR* 1s a relay, havi Ing a neutral armature, o,

of the mdm*u*} well-known coustruction, and |

! provided 'with a retracting-spring, w'.:: EEEEREEEERE
armature vibrates between twoadjustablecon- o
tact-stops,rxanda’, butlsuorrnauy he]d dgdlﬂbt SRR TEED R
the fm*mer by the springa’.. ¢ 1
- RPis arthird relay, having a polauzed arma-

ture, 2, also provided with a retracting-spring GPTEIEINL Y
55"‘"" wm(,h mnmally halds 1(: 1[1 canta(,t mth the TR

tothe work-

local ‘battery, , §3.

-of the local circuits 12 and 13,

205,295

Thc electm mmnetm souuder 82 IS pmuded

-Another

ments operate in accordance with each of the
several electrical conditions of the line herein-
before described 1s as follows:

1. No current. — The local circuit of the
sounder 5’ is ield open by the action of the
spring ' upon the armature », and it there-
fore remains inactive. In the sounder S? the
effects of the local circuits 10 and 11 upon the
sounder-magnet are neutralized by the action
which cause it
also to remain inactive.

2. Posilrve current from battery 18/.—The re-
lay IR/, the armature of which is actuated in
opposition to the spring v/ by positive currents
of any strength, closes the local circuit of the
sounder /. The relay R?, which must have
its retractile spring «’ adjusted to a tension
which the carrent from the battery IZ/ aloneis
unable to overcome, does not respond. The
relay R? being
rents, does not respond, and hence the local
cirecuits traversing the sounder R? remain an-
changed, and the latter is unaffected.

3. Negative current from battery E>.—The re-
lay R’ does not respond to the current, which
1s now of the wrong polarity, and the sounder
>’ remains unaffected. The relay R?, however,

responds to the negative current, anditsarma.
ture 2 1s brought in contact with the stop ¥/,

- similar coil -

“The -fourth: cml 1S m-fr:

and 13, and o .: L . |

Tog

atfected solely by negative cur- -

This: o viaiy

STTSEEREEETTN

75 Lo R
zéu ith four dlstl.mthellces or ¢oils, twool which "0 i
are wonnd in one direction and: t.wo.=i-f11 the OP- 0 i iininey
One: pair of thesecoils are - .
i erreutt with alocal-battery, 8% and: with the o000
armature:lever of the neutral relay IR%, and:the
other pair -are :in cirenit with - another local - -
battery. ¢’ and the armature of the polarized - - i
relay: R% the particular arrangement being 00
‘clearly shown in the drawing.
paratus 1s 1m-1ts normal position, as shiown in-
the drawing, one coil of ‘the sounder 8¢ is' in-
cluded 111 - the constantly-elosed branch 10 of
the -loeal -battery %
woand: in ‘the same direetion  is: included in -
the constautly-closed branch 11 of the other go i
~The third eotl 1s mneladed i 0
the branch 12 of the local battery s*, whiehis
clased - thmmrh the back or: wozlmw contact i
stop x of the_: relay R?.-
cluded in the branch 13 of the locul battery ¢ 95 =
| 'which is closed upon the working:contact y Ot? EOEERET IS
therelay R% Hence theelectro-magneticeffeet 0
sillp(lﬁzf the }E:GI:I;i'lidel‘zé % of ‘the branch cireaits 1000000
Cand 11 18 precisely counteracted by the oppos- ¢ i
ing effect of the:branch circuits 12 S
the sounder: 3% like tlm %m‘mder S*’ remdms? SEEEEREE R
normally unaffected. SRR EE S AR R EE S PE b
- The manner in wlm,h the 1"tcenmg lnstru-
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thus breakmg the local circuit 13 at the StOp

Y. Thesounder S? is actuated by the current
1n the local circuit 11, which is no longer op-

posed by the current in- the branch 13.

4. Positive current from batteries B and K3
combined.—In this case therelay R and sounder
S’ are operated as in the first case. - The relay
R’ remains unaffected, the eurrent now being
of the wrong polarlty The increase of the
strength of the current arising from the union

overcome the tension of the retracting-spring

w’'. Hence the relay R? breaks thelocalcircait | main batteries of like electro-motive force but

unlike polarity inserted between the earth and

12 at the stop 2, and thesounder S’isactuated
by the local current traversing the wire 10,
which is no longer opposed by that in the wire
12, Thus the combmed_ positive current of
both main batteries causes both sounders to
be actuated.

In order to adaptthe herembefore-described
apparatus to the simultaneous transmission of
four communications upon the same conduct-
or—two 1n each direction—it is only necessary
to employ 1t in connection with some suitable
known method of duplex telegraphy. In or-

~der to more pelfectly adapt the apparatus to

this use, it is necessary that the total resist-

ance at the transmitting-station should alw'n 8

be the same, whatever the position of the keys
or transmitters may chaunce to occupy. To

this end it has been usual to place a rheostat,
0, in the wire 2, which forms a connection be-

tween thelever of thetransmitterand theearth,

the resistance of which is equal to that of the
battery I8 or 3. Inorderto provide forthe re-
sistance of tue additional battery E’, I also in-
sert o rheostat, o/, having alesmtance equal to
that of said batterv 111 tlle wire 3, between the
two transmitters. Under this mmngement 1t
will be observed that no change is made in the

. resistance at the tmnsmlttmn* station between

the line L and the earth G, whatever may be
the position of the respectlve transmitters.

- It is very essential that the direction of the
carrent in the wire 12, which is interrupted
by the action of the relay R*, should be the
same as that m the wire 13, Whlch is inter-
rupted by the action of the 1elf1,y R4, and that
both should pass around the core of the sounder
D” in the samedirection ; forin this case,when
the direction of the cnrreut in the main lineis

reversed, noreversal will take plaee in the core:

of the eleutro magnet of the sounder 82, and
consequently 1ts 'Il‘mﬂtllle will not ha,ve time
to fall off after the cireunit in the wire 12 isin-
terrupted, before that in the wire 13 is estab-
lished, and vice versa. |

Myimproved system hereinbefore deser ibed,
unlike those heretofore in use, requires no con-
denser Letween the main and artificial lines

when employed in combination with the du-

plex system, and less electro-motive forece is
required in any case to operate it satisfacto-
rily than in other systems heretofore in use.
I do not herein
bination of an electro-magnet having two pairs

L3

specifically claim the com-

]

of dlffelentnl or neutralizing coils, each in-
cluded in an independent local eircuit, with
two independent local batteries, as this forms
the subject-matter ot a claim in m:other pend
ing application. ~

I claim as my inventiou—

1. The cmnbmatlou substantially as herein-

before set forth, of a Lev or transmitter, two
“1nsulated contdct -springs mounted thereon,
two 1nsulated contact-stops with which said

of the two batteries I/ and I is sufficient to | springs are sim ultancously brought in contact

when said key is depressed, two independent

said insulated contact-stops, respectively, and
a second key or transmitter having an insua-
lated contact-stop, said key and contact-stop
being respectively connected with the two con-
tact-springs of the first key, whereby said con-
tact-springs are alternately placed in connec-
tion with the main line. |
2. The ecombination, substantially as herein-
betore set forth, of a key or transmitter, two
insulated contact-springs mounted thereon,

70
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two 1nsulated contact-stops with which said

springs are simultaneously brought in contact
when said key is depressed, two independent
main batteries of like electro-motive foree bat
unlike polarity inserted between the earth and
said insalated contact-stops, respectively, a
second key or transmitter having an insulated
contact-spring mounted thereupon, a line-wire
extending from said spring to the distant sta-
tion, a third main batteryshaving one of 1its
poles connected with that insulated contact-
spring upon the first key, which, when said

key 1s depressed, unites it with another bat-

tery of .coincident polarity, and its other pole
with the working-contact of the second key,
and a conductor uniting the remaining con-
tact-spring of the first key mth the 1est1ng
contact of the second..

- 3. The comDbination Sllethtldl]J&b herein-
before set forth, of a Le_} or transmitter, two
insulated contact-springs mounted thereon.

two insulated contact-stops with which said
springs are simultaneously brought in contact
when said key is depressed, two independent
main batteries of like electro-motive force but
unlike polarityinserted between the earth and

said insulated contact-stops, respectively, a
second key or transmitter having an insulated

contact-spring mounted thereupon, a line-wire

extending from said spring to the distant sta-

tion, a third main battery having one of its

poles connected with that icsnlated contact-
spring upon the first key, which, when said
key is depressed, unites it with another bat-
tery of coincident polarity, and its other pole
with the working-contact of the second key, a
conductoruniting theremaining contact-spring
of the first key with the resting-contact of the
second, and an artificial resistance inserted 1n
sald conductor equal to the resmtance of the
last-named battery.

4. The combmatmn, substantially as herein-
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- ‘before set forth, of an ¢lectro-magnet provided :

ndependent: relays,
rfm{'l the other a

o owith two pairs of differential or neutralizing '
| coils ‘with two independent batteries and two |
one having a polmmed@

neutr al armature, - ¢ -
5. The combination, substantially as: helmn-

S ?before set forth, of tsvo lrdependent relaysin-

cluded in the same main circuit, one having a

- polarized and the other a: neutral armature, |
two independent loeal circuits controlled by
. the respective armatures of 8
rooran eleetrormagnet having two mdepuu]ent

o ;lnawuenﬂnﬂ-mm one mclnded in each of Sald

10

Ig

]Gull cirenits,

-6, The combinaltion %nhstfmtmll'y as herein- i

| - . - | ' |||:'|'“E:|.'|.i|- T .
..... ) i - L TR l||||||||I|I|||I il i, a iy, -

ald relays, and {:

295

| before set forth, of an electro-magnet provided
with two pairs of .differential or neutralizing . . . .
eoils with two independent batteries and two: '
independentrelays,one having apolarizedand -

| the other a neutral armature, which respect-: SRR
I ively open and close local cireuits traversing = 0 0
| two eoils, ‘both having a like: maﬂ*netlc eﬁ'ec AR
= :upon the core of the eleetro- maﬂ'mt RS

DO

~In-testimony whereof 1 have hereuuto sub o

D 1"38‘?

I‘RAN(_;IS VV JONES

Wltnesqes .
I\IILLluR(/ IuAL,L.,-. S
- CHARLES A.TERRY. . 0
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