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To all whom it may concern: |

Be it known that I, JOSEPH OLMSTED, ot‘
the city and county of Prowrldence in the State
of Rhode Island, have invented certain new
and useful Improvements in Telegraphic Ap-

lowing specification, taken in connection with
the drawings fulmshed and forming a part

tion of Iny invention and an &pparatus em-
bodying the same.

I seek by my invention the sunultan&aous
| - transmission, on a single wire, of four signals,

| two In each dlrectmn This requirement, as
met by me, necessarily involves a capacity
for transmitting two signals at the same time
on the same wire, whether one signal be trans-

T T R AP T
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t | | fromn the same end of the wire.
It has heretofore been proposed, by means
| of so-called quadiuplex telegraphic appara-
| | tus, to simultaneously transmit two signals or
v - messages over the same wire, in the same di-
| I‘B(..-thIl by employing the positive and nega-.
tive currents alternately ; also, it has been
heretofore proposed to send two signals or
messages simultaneously from opposwe ends
| of a line by employing both the positive and
- | negative currents alternately.
| By means of my invention I am enabled to
accomplish these results by employing a bat-
tery-current which is applied to the line in the
usual manner, and without alternation of cur-
rent as heretofore proposed. |
For accomplishing my purpose I employ
the following well-known means: the line-
wire, two main batteries, two gronnd-connec-
tions, four finger-keys, tour bouuders, several
resistance - coils or rheostats, two transmit-
ters of ordinary construction performm o their
proper function, two *cut-outs” or «shunts”—
which resemnble transmitters of ordinary con-
struction, for perforning an automatic con-
trolling inflaence over the electric current—
Six rela; magnets, and several local batteries.
In .:deltl()[l to the above L employ two trans.
mitters, each having an armature-lever of
novel construction, in that it is composed of
two plates or bars, mbul.ﬂ,ted from each other,
and so arranged that each bar may communi-
cate with one of the two usual contact points

—

;
}

paratus; and Ido hereby declare that the fol-

thereof, is a clear, true, and complete deserip- |

mitted from eauh end, or both be transmitted

or stops. These transmitters perform usual
functions, and also serve as intermediate cir-
cuits for avoidin o a resistance-coil when occa- -
sion requires full force of the current. "

With the means described, by reason of
their novel combination and arrangement
with relation to each other, and a novel sys-
tem of electric conne(,tlons, I am enabled to
practically attain the object sought, as previ-
ously indicated.

The line-wire, malu batteries, and gmund
connections are arranged as heretofore. The
finger-keys have local batteries, which are
connected thereto and with the transmitters;
and the sounders have also local batteries
connected with them in the usual manner;.
but the sounders are connected with their re-
lays in a novel manner. Adjacent to each
ground-connection is a resistance-coil, as here-
tofore employed, for balancing the rewlbtauoe
of the line. I emp103 , 111 wuneutlon with each
of the transmitters, at each end of the line, a
resistance-coil, so arranged that either or both
of the coils may be automatically brought in-
to service when required. The relay- mmguetb
are located, as is usual in duplex telegraphic
systems, with relation to the main line, the
sounders and transmitter s, and, as heretofore,
the outgoing current passes thl()uﬂ‘h both
coils of each relay-magnet at the transmlt
ting end of the line. Each end of the line is
pl"ovldt,d with three relay-magnets. Their
armatures are variably weighted. Two of the
magnets-—one at each eud—-—h.we their armas-

tures so set that, with a small portion of the
“electric current apphed to them, their arma-
ture-levers will be held to the frout stops,
and when this current is lessened the arma-
ture-levers move to the back stops and make
connection with their respective sounders.
At each end of the line is one of two other
relay-maguets, each of which communicates
with a sounder. The normal or usual position
of their armature-levers is against the front
stops, and they are so weighted that they will
remain against said stops until the holding-

‘half of their normal power, at which time
their armature-levers fall to the back stops
and make connection with thul respective

| sounders.

force of the magnets is reduced to about one- .
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Between these two relay-magnets, at each | stop and armature with the ground-wire on

end of the line, I employ still another relay-

magnet, which is electrically connected by

conductors to each of its neighboring relays.

It may have no sounder of its own. but can |

be arranged to affect or control the sounder
of the relay-magnet first described, by co-op-
erating with or through said relay under cir-
cumstances hereafter recited; or it may be ar-
ranged to commanicate directly with that
sounder without co-operating with or through
the relay last referred to.

My invention involves a novel method of
~ transmitting two signals at the same time
- over the same line from each end, and 1n each
direction, which consists in placing the bat-
tery-current under the control of four finger-
keys without changing the relations between
- the poles of the batteries and the line-wire, so

that it may be wholly cut off from the line un-
der one condition, or reduced to, say, two-
thirds of its power under another condition,
and to, say, one-third of its power under an-
other coundition, or employed in its full force
~under still other conditions.

My invention consists mainly in the combi-

nation, with four keys, four sounders, a line-
wire, suitable main and local batteries, and
sultable intermediate conductors, of means for
directing the battery force or power to the
~main line in three unequal powers; means for
wholly neutralizing said power; and of means
tor placing each sounder into communication
with 1ts key, whereby, with unchanged rela-

tious between the poles of the main Datteries

and the line-wire, messages or signals may be

transmitted from two of the keys at the same |

time over the same wire and in the same di-
rection, while signals are being received from
both of the other keys, as set forth.

My invention also consists partially in the
combination, with the line-wire and its batter-
les, of' two keys and their local batteries, two
transmitters, controlled by the keys and their
batteries, two rheostats, or equivalent means,
for graduating the power of the battery-cur-
rent to line, controlled by the transmitters, a
- cut-outor shunt all at one-end of the line, and

at the other end of the line three relay-mag-

nets with armatures variously weighted, and
two sounders with local batteries controlled
by said relay-magnets. -

It further consists in the combination of two
keys and their local batteries with a trans-
mitter capable of performing usual service, a
trausmitter having an armature-lever com-
posed of insulated bars or plates, two rheo-
stats, and a system of connecting-conductors,
whereby a desired portion of the battery-cur-
rent may be withheld, or the current cut off
enftirely. - - '_
1t further consists in the combination, with
a ground-wiré and its rheostat, of an automat-
1c shunt or cut-out, composed of an electro-
magnet, an armature, and the usunal back and
front stops, a battery-wire, which charges the

mnagnet, a conductor, which connects the front

~and at G and H at the foreign station.

each side of its rheostat,.-and a means for cut-
ing off the current from the battery to the
maguet ot the cut-out. |

It further consists in the combination, with
a sounder and its local battery, of two relay-
magnets, having their armatures set at differ-
ent resistances, and arranged to separately
operate the sounder when call is made thereon
from its proper transmitting-key.

It further consists in the combination of a
sounder having a local battery and a relay-

magnet, which normally holds its armature

lever to the front stop with but little electro- -
‘maguetic force, and permits the sounder to

operate when its armature-lever is on its back
stop with a second relay-magunet, which is con:
nected to the first, holds its own armature-le-

ver to its front stop by a greater force, is lo-

cated between the first relay and the line-wire
which charges the magnets of both relays, and
is arranged to shunt the current received by
1t to a ground-wire, and so protect the weaker
magnet, in the performance of its duty, from
a current which would prevent it from causing
1ts sounder to respond to its proper key.
~And still further my invention consists, in a
transinitter, of the combination, with an elec-
tro-magnet, of an armature-lever, composed of
two separate bars or plates, insulated from
each other, and arranged so that a surface of
one plate will communicate with the front
stop, and a surface of the other plate or bar
will communicate with the back stop, whereby

each bar or plate may serve as a conductor

independently of the other. |
In order to fully deseribe my invention, I
will refer to the accompanying three sheets
of drawings, in which— . ~
Figure 1, Sheet 1, illustrates a complete ap-

paratus at the home station; and Fig. 2, Sheet

1, a similar apparatus at the foreign station.
Kig. 3, Sheet 2, illustrates a single apparatus,

‘whereby two signals may be sent simultane-

ously over the same line in the same direc-

tion.

- It will be seen that Flg 3 18 a counterpart

of one-half of each apparatus shown at each -

end of the wire in Figs. 1 and 2, and the sev-
eral parts of the apparatus are lettered as in
those figures. .

Figs. 5 and 6, Sheet 3, illustrate different
modes of battery arrangement.

The main-line wire between the two stations
18 indicated at V. -

A and B denote the finger-keys at the home

station, Fig. 1, and C and D the keys at the

foreign station, Figs. 2 and 3. The sounders
of the home station are shown at E and F,
Hach
finger-key and sounder is provided with a lo-
cal battery, as at w. The finger-keys are in
each instance connected with the magnets of
their respective transmitters, whih are shown
at Land J in the home station, and K and L
in the foreign station.

Their connecting-con--
ductors are shown in dotted lines in each in-.

L]
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2 stance, and they are arranged in the usual | leaving a force, which, as before stated, may be
| manner. The sounders are also connected represented by 100. "At the foreign station

 with their respective relay-magnets by con- the same arrangement of conduetors and re-
: ductors, indicated by dotted lines, as follows: sistance-coils is shown. The main - battery
line V by passing

- " Home sounder E to relay O, sounder ¥ to | current veaches the main
| relay Q, and at the foreign station sounder | through the magnet of the eut-out or shunt
M at the home station, and through exch core

G may be connected in like manner, as shown
in Fig. 1, torelay k, or by a different mode of | of each magnet of the relays O, P, and R,
o through

| connection, hereatter fully described. Sounder | and at the foreign station by passin

| - H is, however, connected with its relay T magnets of cut-out N and relays R ST, as
in the same manner as -showi ot the home | is clearly shown in each case DYy conductors

. station. The relay-magnets at the home sta- indicated in solid lines. -

" tion have their counterparts at the foreign For explaining the working of the apparatus

2 station. The main batteries are plainly des- | 1 will first describe how a single message may
ignated in the drawings, and the eround-con- | be sent over the line from the foreign to the
home station. As before stated, Fig. 3, Sheet

nections are shown at Z.

¢ illastration it will be as- | 2, Nustrates a single apparatus, and its parts
the full power of | are designated by the same letters ewmployed
in Figs.1 and 2. - In said Fig. 3 the transmit-

ting devices are as in Fig. 2, and the recelving

the line have armatures, which are variably | devices aS in Fig. 1, and therefore either of
weighted, but that they correspond 1n thisre- | the two sheets of drawings may be referred to
spect with the relays 4t the other station, as | in connection with the descriptive mafgter re-
follows: relay O with R, P with S, and Q | lating to ‘he transmission of signals from the

with T. The arinatures of relays marked 150 foreign to the home station.
are attracted by that power. Those of relays The finger-key at O 18 depressed, which per-
marked 50 are released at that or a lesser | mits 1ts local battery u to charge the magnet
power. Lhose of relayvs marked zero (0) are | of transmitter K, which attracts the armature
released when their magnets are powerless. 1 to the front stop. The current from the
I will first describe the rormal condition of | main battery, baving now no conductor except
the line when atrest. | Although the full force the wire shown in solid line, passes, 1n direc-
of the battery is represented by 150 the nor- | tion of arrow No. 3, to resistance-coil or rheo-
mal condition of the entire apparatus is 100, | stat No. 3, whereby the force of the current 18
at which time the armature-levers of the trans- | reduced from 100 to 503 beyoud this po nt it
mitters 1 J and XK L are, of course, On their | continues on the wire b to transmitter L, as
" back stops, their magnets not being then af- | next desceribed. This transmitter L, has an

tected by the finger-key local batteries. The armature-lever, a, of novel construction. (1l-
armature -levers of the cup-outs or

shunts | lastrated more fully in Fig. 4, Sheet 2.) It is
M and N, and the relays 0, Q, R, and T are | composed of two bars oT plates, which are M-
all against their front stops.

. The armatures | sulated trom each other. One bar, as ab &,
of relays O and k are =0 set that when the constitutes the front surface of the armature-
power of the battery ‘s reduced to zero they | lever, tor contact with the

front stop. The
will be released from their front stops, while | other bar, as at ¥, constitutes the rear surface,
the armatures of relays Q and T are so set | for contact with the rear stop. The current
that they will be released from their front | from the rheostat No. 3, thereby reduced to 50,
stops when the battery -force is not greater | passes to the upper portion of the armature-
than 50. The armatures of the relays P and | lever o’; thence to the back stop; thence by
g are so weighted that they remain on their | wire, as per arfow No. 2, to the rheostat No.
back stops, unless the power of their magnets | 4; thence. to and through the magnet of shunt
iz augmented to a torce nearly or quite equal | or cut-out N, as indicated by arrow 9, t0 a
to 150, or the full foree of the battery, which | point where the eonductor 18 divided 1nto two
is, when the line 18 at rest, modified to 100, as | parts, each part connecting with one of the
tated. This modification of the power of the coils of the magnet of relay R, passing through
battery is effected as foilows, in connection said coils, and thence thiroueh the coils ot mag-
with Fig. 1: the current from the main bat- | nets in relays S and T1in like manner. One
tery, at the home station, for instance, by way | portion of the current, after passing relay T,
of the wire indicated In solid lines at b, on | passes to the ground-wire, as per arrow 6, and
~ reaching the transmitter at I finds a fork or | the other portion to the line-wire V, as per ar-
“Pranech in its conductor. Oneof these branches | TOW No. 7. As is well known, the divided
is obstructed by the resistance-coil shown at | current, in thus passing through cach coil,
No. 1, and therefore the current passes along fails to affect these magnets in any manier.
the armature a of transmitter I through its [t will be Temembered that the armature-
back stop; thence, by another wire, (indicated lever of relay Q is against its front stop, and
in solid lings and by arrows Nos. 1 and 2,) to | it 1s here to be noted that the release of this
and through tne rosistance-coil No. 2, which arinature and its contact with its back stop
partially neutralizes the power of the current | permits the sounder I to be operated by 1ts
to the extent of one-third of its full capacity, | local battery. The armature-lever of relay Q

& For the purpose 0
sumed that 150 represents
the main battery; and it 1s to be understood

that the three relay-magnpets at each end ot




18 held to the front: stop by a force greater

than 50; and as the power of the current from |
key O is but o0, the armature is therefore re-

leased and the sounder F

Leaving the key C down, and the sounder
F executing its signal, I will next describe
gnals may be trans-
- mitted from the key D to the sounder H at the

how, at the same time, si

home station: The key D
magnet of transmitter I,

armature-lever g/ carried to its front stop. The |
- battery-current, being already reduced to 50,
18 still further reduced to zero by cutting off
the current eptirely from it battery at the

back stop of transmitter

battery. |
Having described how

simulta,neously operate their respective sound-

control of sounder I': Pressure bein g removed
from key C, the magnet o
leases its armature, which returns to jts back
Stop. The battery-current then, instead of

passing through rheostat

Stop of transmitter L, thence toward the rheo-
stat 4; but finding resistance there, it takes the
easier conductor, as indicated Ly arrow No. 8 |
backward and downward to the under plate of

the armature-lever o/ of bransmitter I ; thence,
as before, to the main wire, with the ful] force

- of the battery—si. é., 150,

lay P at the home station, the entire current |
is shunted thereby to the ground-wire, leaving
the relay O still under control of the key D.

to its base; thence by the Wire (in dotted lines)

he foreign station. in the

‘een described in connection with signals from
he opposite direction. The local-battery con-

lections between relay O

t the home Station, are shown to be some-
ons between the re- |

'hat unlike the connect;

Si'gna,ls from keys A and B, at the home
itation, will be transmitted to the sounders at

operated.

being depressed, the
1$ charged, and its

L, and therefore the

~armature of relay O is released from 1ts front |
Stup, and, by contact with its back stop, per-
mits the sounder E to be operated by its local

keys C and D may

On reaching the re.

Same manner as has

and 1ts sounder K,

f transmitter K re- |

lay R and its sounder G at the foreign station,

the foreign station. On depressing the key

| B, the magnet of transmitter ,J places its arma.-

ture-lever a on its front stop, the battery-cup-

rent along wire, as at arrow N 0. 1, reaches the -

back stop of relay J, thence proceeds upward,

and, finding resistance at rheostat N 0.2, goes

in the opposite direction therefrom, as indi-

cated by arrow 14, to the lower surface o bar

of armature-lever @’y thenee to the front stop,
and beyond, as indicated by arrow No. 15, and
80 0n, as before described, one portion of the
current going to the main wire, and the other
to ground. On reaching the foreign station,
the force of the current being 150, (rheostats

Nos. 1 and 2 being both cut out,) it passes
through relay T, and, acting on relay S, places
1ts armature on the front stop. The soun der

G and its local battery are connected, as by
wire shown in dotted lines, to the front stop of
relay S, and also to its armature-lever, and
when the armature is thus brought forward
1t permits the sounder G to operate., If, while

Its | key B was closed, key A should also be closed,
| the current being thereby cut off entirely, the

relay S will, of course, release its armature, but

simultaneously the relay R will also release
| 1ts armature to the back stop, and thus the
control of sounder G is transferred from re-

lay S to relay R. The cut-outs Oor shunts M
and N are of service only when it is desirable
that the ground -Theostats Nos. 5 and 6 pe
wholly cut out. When relays O and R are oP-
erated, as has before been stated, the battery-
force has been reduced to zero, at which time

the magnets of the cut-outs or shunts M and

| N release their armatures, which pass to their
back stops, and, through their levers, commu.
nication is opened, by wire shown in dotted
lines, from ground-wire to ground-wire, on op- -

posite sides of the ground-rheostats 5 and 6.

When-operatmg two keys and tra,nsmlt_tmg

tion, the messages may both be dropped at

any number of intermediate stations, if these
latter are provided with sounders and relays
of' the general character of those herein de-
scribed. .

It will be seen that the rheostats 1, 2, 3, and
4 serve only as means for dividing the power
of the battery into requisite divisions or parts,
It will also be seen that for service, under one

condition, 1 reduce the power of the battery

with reference to the main line to zero. Un-
der another condition T reduce it to 50, un-
der another condition to 100, and under stil
another I employ the ful] force of the battery,
€, 150, N ow, L am well aware that if g bat-
tery of twelve cups has a power of 150, that
eight cups will have a power of 100, and four

cups a power of 50, and therefore [ well know

that by the employment of a battery of, say,
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shunts or switches, which will be readily sug-
gested to persons skilled in the art, they may
be connected with transmitters in such a man-
ner, that the battery-force to line-wire may

be varied to the same extent, and in substan- |

tially like manner, as herein shown to be ac-
complished by rheostats Nos. 1, 2, 3, and 4.
Iror the purpose of showing that the rheo-
stats which, in connection with the transmit-
ters, serve as means for reducing the power of
the battery to line, may be dispened with, by

employing, say, a-Lattery divided into three.

divisions, each having a power of 50, which,
when properly connected, will transmit 150,
100, or 50 to line, or be capable of being wholly
cut off when a zero of power is required, I
will now describe the form and arrangement
of apparatus shown on Sheet 3, Figs. 5 and
6. 1 will first refer to the transmitting ap-
paratus shown in Fig. 5.

The keys are shown at" Al and B, each with
local battery /. Key Alis connected to trans-
mitter I', and key B! to transmitter J., as be-
fore described. The battery is in three divis-

- lons, which are plainly designated in the draw-

ings, and are respectively numbered 1, 2, and
3. These divisions are so connected with each
other that, when two or three of them are em-
ployed, they act as one battery in every re-
spect. The transmitters I' and J! have arma-
ture-levers, which are provided in each in-

stance with a plug, as at ¢, composed of good

insulating material. Hach plug has a wedge-
shaped face, and a small metal plate therein,
which 1s eonnected to a wire which extends
through the plug longitudinally. Opposite
each plug 1s a pair of union springs, as at d and

~d’, which serve as electric connections for the
wires attached thereto. When the plugs ¢ en--

ter between these springs they are forced
apart, breaking their direct connection, and
each communicates with a metal plate and one
of the wires. The back stops of transmitters
I' and J! are connected by wiree. |

When the apparatus is in the condition as
shown in the drawings, two of the divisions
of the battery, Nos. 1 and 2, are in connec-
tion with the main line, which, when the ap-
paratus 18 at rest, may be represented as 100.
The battery-divisions connect as follows: Di-
vision No. 1, by way of wire clearly shown, to
one side of union spring d; thence through
plug In armature-lever of transmitter I! to
division No. 2, with which it properly con-
nects; and from the other end of this battery
No. 2 continues by wire back through the
plug and the opposite side of union spring d
along wire f to annion spring d’; thence back
by wire gtorear end of the armature-lever of I,
thencetoits back stop, to the back stop of arma-
ture of J! by wire e, and thence to line with
power of 100, received through the proper con-
nection of two batteries, each having power of
50. Now,itis to be remembered,in connection

with the form of apparatus previously de-
scribed, that we require at the transmitting |

* that number of cups, and an arrangement of | end of the line the fOllowing conditions: Nor-

mally, battery-power to line, 100; when key
Al is operating separately we require power
to line of 50; when key B! is operating sepa-
rately we require power 150, and that, when
both keys are operated simultaneously, we
require zero. Novw, it is to be understood that
one ot the cut-outs or shunts M or N of the
previous figures is to be also employed with
the transmitters I' and J! of this figure, and
in precisely the same connection, and that, at
the other end of the line ¢/, either set of the
rclays previously shown may be connected -
thereto. R A

I will first show how a signal may be trans-
mitted from key A!to a sounder like F through -
a relay like Q of the previously-described ap-
paratus. Lo do this the power on the line
must be reduced to 50. Key A! being de-
pressed the armature-lever of I! is earried to

| its front stop. The withdrawal of the plug ¢

from union spring d takes division No. 2 of
the Dbattery from the line. The two sides of
spring d being in contact maintain connection
of division No. 1 of the battery with main
line, and therefore the proper relay at the
other end of the line will release its armature,
and so operate the sounder. The current,
under these circumstances, passes from divis- -
ion No. 1 of the battery to union spring d,

crosses to wire f, thence to wire g. Having no -

outlet at armature-lever of transmitter I, (it
being on front stop,) the current passes from
wire g by way of wire &, to rear end of arma-
ture-lever of transmitter J?; thence through
its back stop to line wire. R

L will next show how a signal may be sent
from key B!to a sounder like E, through re-
lays like O and P of previous figures. It has
already been explained that either zero or 150
will operate that sounder. Key B! being de- -
pressed causes armature-lever of transmitter
J! to move to its front stop, and in doing so
1ts wedge-block ¢ separates union spring &,
and brings division No. 3 of the battery into
connection with wires fand ¢, so that the full -
current from the two divisions Nos. 1 and 2
of the battery joins with that of division No.
3, and, thus augmented, passes backward on
wire ¢ to rear end of armature-lever of trans-
mitter I!, thence through its back stop by wire
¢ to back stop of transmitter J, thence to line-
wire Y/ with a power of 150. o -

I will next explain how signals may be trans--
mitted simultaneously from both keys to their
respeciive sounders. It has already been de-
scribed, in connection with previous figures,
that sounders K and F may both be operated
simultaneously, because sounder E is operated
through an armature in a relay, which releases
it when at zero, and sounder F is operated by

| a relay which releases its armature at 50, and

this latter relay will, therefore, of course per-
form in the same manner at zero. o

It will De seen that, when the armature-le-
ver of transmitter I' is on its front stop, the

division No. 2 of the battery is cut out entire- . -
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ly. The current from division 1 'proceeds | which opemte on one armature-lever. Nelther

tlirough union spring d to union spring d’ per

wire f The armature-lever of transmitter J*
‘being down, the current passes on the wire
thr Ough the plug to division 3 of the battery,

and, joining with its current, passes through

the oppoute side of the plun to opposite side
of spring d’; thence by wire ¢ to rear end of
armature- 1ew er of transmitter 1!, which, being
down, has no connection with its bacl;: stop,
wire e, and. line-wire, and, therefore, it com-
plete]y cuts offf the divi 1310115 Nos. 1 and 3 of
the battery, No. 2:-being dlrgady cut off, and
the cond1t10n of tbF- line- wxre 18 1educed to Zero,
kej 3 are 1)emg thub annu]taneously Opemted
if key A! be alone released, the armature-le-

ver of 11 falls to its batk btop, which puts di-

vision 2 of the battery into connection with
the carrent from divisions 1 and 3 by wires f
‘and g to rear end of armature-lever of trans-
mitter I', thence through its back stop, and
via wire e to back stop of transmltter Ji, thonc
to line at 160.

If, on the other hand, key B! be alone re-
rlemed, armature-lever of Ji falls to its back
stop, cutting out division 3 of the battery.
The armatuare-lever of 1! being on 1ts front
stop, division No. 2 18 also cut out leaving di-
vision No. 1 in connection with the line at a
power ot 50.

There are numerous other modes of affect-
ing the direction of the force of the battery to
line in three unequal powers, which may be
emiployed with still other means for wholly
cutting them off from the line, one of which 1s
bhOWD in Fig. 6, Sheet 3.

- As in Fig. 5 the battery is divided mto
three dwmons, Nos. 1, 2, and 3. Neither of
these divisions is. short clrcmted When at
rest division 1 sends its current to rear end of
lower insulated portion of armature-lever of
transmitter 12, thence by wire ¢ through divis-
ion 2 of battery; thence by wire £ to back
stop through end of the upper 1nsulated por-
tion of armature-lever of transmitter I°; thence
by coil-wire [ to wire m; thence to rear end of

armature-lever of transmiftter J%, along it and

through its back stop te line with power of
both divisions of battery—t. e., 100.

- When, through key A? armature of 1? 1s de-
pressed, it cuts out division 2 of battery, and
power of division 1 passes through front stop
- to wire m; thence, as before, with a power of
50).

- When, through key B® armature of J2 is de-
pressed its lever is brought into contact with
its fmnt stop, carrying power from divisions
1 and 2 throuﬂh division 3 of battery by way
of wires n. and o to line with power of 150.

When both keys actuate simultaneously the
armatures of both transmitters to their front
stops, division 2 is cut out, and divisions 1 and
3, with power ot 100, proceeds to switch W,
where it is cut off entlreh reducing the baJt
tery-power to line to zero. This SWltch \%\4
~ may be composed, as shown, of two magnets,

inagnet alone will actuate it, but both will do

SO, aml so cut off the line entlrelv These mag-
nt,.t*-, are, respectively, conueutt.,d with one ot_

the keys and its usual local battery, and, there-

fore, when both keys are depressed, the switch
is opened, but neither key sepeua,tel) can af-

- fect it.

If. following the depression of the armatures
of both transmitters, that of I* be released by

release of key A2 there is an accompanying

closure of switch W, and the full power of all
the divisions of the battery goes to line at 150.

With the switch W, constructed as shown,
1 it may be also arranged by ineans of wires p

and g, to perform the function of a shunt or
cut out, for avoiding a ground-resistance, as
shown in Figs. 1, 2, and 3, at M and N.

Tt will be seen that when the three divisions

~of the battery are employed, as shown in Figs.

5 and 6, they are so conuccted as to operate
as one baJttel y, and therefore yield the requi-
site intensity or working force; also whether
I use an undivided battery with a power of
150, with rheostats- for reducing that power
to 100 and to 50, as previously shown, or a
divided battery of three divisions, as shown
in Figs. 5 and 6, it will be seen that 1 employ
for transmitting my simultaneous signals trom
one end of the line-wire in the same direction
the same combination of elements, to wit: the
keys, sounders, line-wire, main and local bat-
teries, and suitable intermediate conductors:
means for directing the battery force or power
to the main line in three unequal powers;

means for wholly neutralizing said force with

relation to the main line, and means for plac-

ing each sounder into communication with 1ts

proper key; and it will also be seen that the
relations of the poles of the Dbatteries to the
main line in both modes of workm o always re-

‘main unchanged.

Although I have thus shown three modes of
arrangement for transmitting the power o1 the
battery to line in three unequal powers, and
am aware that still other similar arrangements

may be employed, I prefer the mode illustrated

in Figs. 1, 2, and 3, involving the use ot the
undlwded battfiry and. the rheostats. -

It is also to be distinetly understood that I
do not limit the main features of my invention
to keys, rheostats, transmitters, cut-outs, re-
lays, and sounders of any precise construction,
as I am well aware that they may be consid-
erably varied in that respect, and still per-

form the functions of those em_ployed by me.
for the purpose of illustrating my invention.

Having thus described my invention, I claim

as new-to be secured by these Letters Pat-

ent— | | |
1. The combination, substantially as de-

scribed, with four keys, four sounders, a line-
wire, suitable main and local batteries, and

suitable intermediate conductors, of means

for separately directing the ba,tteryf force to

the line-wire in three sepamte and uanequal
powers; means, substantially as deseribed, for
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5. The combiﬁ&tion, with a sounder and its
local battery, of two relay-magnets, with arma-

wholly neutralizing said force; and of means, |
substantially as deseribed, for placing each
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sounder into communication with its Kkey,
whereby, with unchanged relations between
the poles of the main batteries and the line-
wire, messages or signals may be transmitted
from two of the keys at the same time, over
the same wire and in the same direction, while
signals are being received from both of the
other keys, as set forth. |

2. The combination, with the line-wire, its
batteries, suitable conductors, two keys and
their batteries, two transmitters, two rheo-
stats controlled by the transmitters, and a
cut-out or shunt, of three relays with arma-
tures variously weighted, and two sounders
with local batteries, substantially as described.

3. The combination of two keys and their
local batteries with a transmitter eapable of
performing the usual service, a transmitter
having an armature-lever composed of insu-
lated bars or plates, two rheostats, and a sys-
tem of connecting conductors, substantially as
deseribed, whereby a desired portion of the
battery-current may be withheld or sent be-
yond the transmitters, or the entire current
cut off. |

4. The combination, with a ground wire and

1ts rheostat, of an automatic shunt or cut-out

composed of an electro-magnet, an armature-
lever, and the usual back and front stops, a
battery-wire which charges the magnet, a con-
ductor which connects the armature, and one
of its stops to the ground-wire on opposite

sides of 1ts rheostat, and a means for cutting

off the current from the battery to the mag-
net of the shunt, substantially as described.

|

tures variably weighted and arranged to sepa-
rately operate the sounder when ecall is made

| thereon from 1ts proper transmitting-key, sub-

stantially as described.

6. The combination, with a sounder having
a local battery, and a relay which .normally
holds its armature-lever to its front stop with
but little magnetic power and operates the
sounder from its back stop, of a second relay
which 1s electrically connected to the first,
bolds its armature to its front stop with a
greater foree, i1s located between the first re-
lay and the line-wire, which charges the mag-
nets ot both relays, and is arranged to shunt
the current received by it to the ground-wire,
substantially as deseribed, whereby the weaker
relay may be protected in the performance of
its duty when its sounder is called to respond
to 1ts proper key. |

7. In a transmitter, the combination, with
an electro-magnet and the usual front and
back stops, of an armature-lever composed of
two separate bars or plates insulated from
each other, and counstituting two distinet sur-
faces for engaging with the stops, substan-
tially as described, whereby each bar or plate .
of the armature may serve as an independent
conductor, as set forth.

JOSEPH OLMSTED.

Witnesses:
Wwm. C. WooD,
PHILIP F. LARNER.
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