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CasEe C.

To all whom it may concern :

Be it known that I, GERRITT SMITH, of
Astoria, in the county of Queens and State of
New York, have invented a new and useful
Improvement in Multiple Telegraphs, which
improvement is fully set forth in the follow-
ing specification, reference being had to the
accompanying drawing.

The object of my invention is to provide an
improved means whereby two distinet com-
muunications may be simultaneously traus-
mitted over one telegraphic conductor in the
sawe direction, and which is also capable of
being combined with any suitable known
method of simultaneous double transmission
in opposite directions, by means of which com-
bination four distinct communications, two in
each direction, may be made to pass simul-
taneously over a single conductor withount in-
terference.

My present invention is an improvement
upon the apparatus and method described in
my former application, designated as ‘ Case
B,” which application was filed in the United
States Patent Office on the 7th of December,
1875; and it cousists in an improved arrange-
ment of the transmitting-keys or devices in
reference to the main batteries, whereby a cer-
tain prearranged combination of currents is
caused to traverse the line, in consequence of
the different relative positions of the keys,
which combination differs materially from any
of those hitherto used for similar purposes,
and by means of which Iam enabled not only
to simplity the receiving apparatus, but also
to transmit communications with greater fa-
cility and certainty through long circuits.

My invention further consists in an im-
proved arrangewment of a relay at the receiv-
ing-station, provided with a polarized arma-
ture and a supplementary contact-lever, in
combination with an ordinary receiving-in-
strument and local circuit, whereby I am en-
abled to dispense. with the auxiliary relays
and local circuits, or differential receiving-in-
struments hitherto employed. '

In the accompanying drawing, Figure 1

is a general plan of my invention, showing

both the transmitting and receiving instru-
ments, with their various conneetions. Fig.
2 is a modifieation in the arrangement of the
apparatus at the transmitting station, which
may be employed in lien of that illustrated in
Fig. 1.

In order that two communications may be
sinultaneously transmitted in the same direc-
tion over the same conductor, it is necessary
to make use of two independent transmitting
instraments or devices at the sending-station,
and also of two independent receiving-instru-
ments at the receiving-station.

For the purposes of this description it will
be assuined that the method of telegraphic
transmission known as the Morse system is
used, although any other electro-magnetic sys-
tem may be substituted therefor.

The transmitting devices are preferably op-
erated by connecting them either mechanically
or electrically with the levers of common Morse
keys.

The operation of two independent trans-
wivters or keys, when arranged in this man-
ner, gives rise to fonr distinet electrical con-
ditions of the line, as follows: First, first and
second keys both open ; second, first key closed
and second key open ; third, second key closed
and first key open; fourth, first and second
keys both closed.

The wanner in which these four different
electrical conditions of the line are brought
about by the operation of two transmitters
will now be explained. :

In Fig. 1# is alever capable of a slight ver-
tical movement upon its axis in one direction
by the attraction of the electro-maguet T,
and in the other by the retractile force of the
springss. The lever ¢, with its appendages,
constitutes the first or single-point transmit-
ter, and is operated by means of a key, K,
and a local battery, ¢, in a manuer well un-
derstood. One end of a flat metallic contact-
spring, b, is fixed to an insulating-support,
which is wmounted upon the extremity of the
lever ¢, while its free end, by its own elastic-
ity, presses upward against the projection ¢,
formed upon the extremity of the lever ¢, and
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is therefore .in electrical contact therewith.
‘When, however, the key K is depressed, the
attraction of the electro-magnet T! for its
armature elevates the opposite end of the
lever ¢!, which carries with it the contact-
spring b, and presses the latter against the
fixed stop a. The further movement of the
lever #! in the same direction causes the
spring b to yield, and the projection ¢ is sepa-
rated from it. Thus the effect of closing the
key K'is to first form an electrical contact
between the spring b and stop ¢, and then to
break, almost at the same instant, the previ-
ously-existing contact between the spring b
and lever t&, As the electric circuit passivg
through the spring b is, by this arrangement,
never interrupted, being at all times contin-
uous either throngh « or ¢, or both, it may be
termed a“ continuify-prescrving transmitter.”

The second or double-point transmitter is
preferably constructed substantially in the
same manuer as the single-point transmitter
last described, except that a three - armed
lever, #, is employed in order to accommodate
two continuity - preserving circuit-springs, N
and O. When the transmitter is at rest, the
springs N aud O, which are mcuuted on in-
sulating-supports upon the lever ¢, rest upon
stationary contact-points n aud 0. When the
key K? is depressed the electro-magnet T2 at-
tracts its armature, and draws down one end
of the lever , in consequence of which con-
tacts are formed Detween the respective
gprings N and O and the insulated contact-
poiuts »’ and o/, while the previously-existing
contacts with » and o are broken. This ac-
tion takes place simultancously in the case of
both springs N and O, and is the same in
principle as that which occurs when the single
transmitter is operated, asbetore deseribed.

I will next proceed to deseribe the effect pro-
duced upon the electrical condition of the line
by the different positions of the keys at the
transmitting-station.

1. When the first and second keys are both
open.—This is the position of the apparatus
represented in Fig. 1. Disregarding for the
present the receiving-instruments and their
conuection with the line, the circuit may be
traced as follows: From the earth-plate G,
through wire 1, spring b, lever ¢, wires 2 and
3, contact-point o, spring O, wires 4 and 5,
battery B, wires 6 and 7, contact- point n,
spring N, and thence by wire 8, through the
receiving-instruments, to the line L, In this
position of the keys the smaller main battery
B is in cirenit with its positive or 4 pole to
the line.

2. When the first key is closed and the second
key open.—The route is from the earth at G,
by wire 1 and spring b, to the contact-point a,
wires 12 and 7,and theuce, by the same route
as in the first case, to the line L. The bat-
tery B is now thrown out of circuit, and there
is no current upon-the line,

- 8. When the second key is closed and the first
key open.—The route is from the earth at G, by

wire 1, spring b, and lever #, wires 2 and 13,
large main battery 3B, wire 14, contact-point
o', spring O, wires 4 and- 15, contact-point .
spring N, and wire 8, to line L. In this case
the large main battery 3B is in circuit with
its negative or — pole to the line.

4. When both the first and second keys are
closed.—The route is from the earth at G by
wire 1, spring b, contact- point a, wires 12
and 6, small main battery B, wires 5 and 15,
contaet-point o/, spring N ‘and wire 8, to line
L. In this case the smaller battery B is in
circuit with its negative or — pole to the line.

The receiving apparatus consists of two
sounders,-or other suitable receiving-instru-
ments, St and 82, which are controlled by two
relays, Rt and R%  (See Fig. 1.)

It is obviously necessary that the sounder
St should respond to the movements of the
key K1, and the sounder S? to the movement
of the key K2 while both sounders should, in
like manner, respond when both keys are de-
pressed. The manner in which this is accom-
plished will now be explained. The line-wire
L, on entering the receiving-station, passes
through the helices of the respective relays R?
and RY, and thence to the earth. The relay
R? is preferably constructed with two electro-
inagnets, m w/, arranged with their poles fac-
ing each other, and provided with a polarized—
that is to say, a permaunently magnetized—ar-
mature, b, mounted between the opposite poles
of the electro-magnets, as shown in the figure.

The cireuit of the line L, entering the relay
R?, passes through the helix or coil 22 of elec.
tro-magnet m/, and thence through the helix
h? of clectro-maguet m, and these helices ure
arranged in a manner well understood, so
that a negative current, for example, passing
through Loth helices will cause the polarized
armature kb to be attracted by the magnet m
and repelled by m/, while with a positive cur-
rent precisely the opposite effect will take
place. '

I will-here remark that there are many dif-
ferent methods of coustructing relays with
polarized armatures, by which this effect may
be produced; and although I prefer to make
use of the arrangement herein described, I
do not desire to confine myself to it. The
armature of relay R? is provided with a re-
tracting-spring, 7%, and operates the sounder
S? by means of a local battery, &, in the or-
dinary manner. The relay R, like the relay
R?, consists of two electro-magnets, p and P,
placed opposite each other, and is provided
in like manner with a polarized armatare, j,
having a retracting-spring, 7. These arma-
tures may be composed of hardened steel and
permanently magnetized, which-is the arrange-
ment shown in the drawing; or they may be
of steel or soft iron, polarized either by con-
tact with a permanent magnet or by a helix,
through which the current of a constant local
battery is made to circulate. The relay R!

differs materially, however, from the relay
R? in the arrangement of its local-circuit con-
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nections, by means of which the sounder S!
is operated. The polarized armature j, instead
of being held against a fixed stop by the ten-
sion of the spring 7! when no current is pass-
ing, rests against the free end of a contact-
lever, , which moves upon a pivot. The con-
tact-lever r is, in turn, held against the fixed
stop ¢ by the tension of a spring, ¢, which
tension should be considerably greater than
that of the spring 7. The normal position
of the apparatus, when neither key at the
transmitting - station is depressed, is that
shown in Fig, 1.

The manner in which the receiving-instru-
ments operate in each of the four conditions
of the line hereinbefore mentioned is as fol-
lows:

1. Positive current from battery B.—The
local circuit of sounder S! is kept open by the
action of the positive current upon the polar-
ized armature j of the relay R, (which is
sufficient to overcome the tension of the spring
7l,) and it remains inactive. The local circuit
of the sounder $* is kept open by the action
of the positive current of the line upon the
polarized armature % of the relay R?, and also
by the tension of the spring 7, and therefore
it also remains inactive,

2. No current.—The armature j of relay R!
is drawn by the tension of the spring #! over
against the contact - lever r, thus completing
the local circuit of*the sounder St and actuat-
ing it, while the armature % of relay R? re-
mains in the same position as before, in con-
sequence of the action of the spring 2, whiech
holds it against the insulated stop whenever
there is no carrent traversing the helices of
the relay, and, therefore, the sounder S?is not
affected.

3. Negative current from battery 3B.— In
this case the action of the more powerful neg-
ative current is sufficient to press the polar-
ized armature j against the movable contact-
lever » with sufficient force to overcome the
tension of the spring ¢/, and thus, although
the local circuit is still closed between the ar-
mature j and contact-lever 7, it is now broken
between the latter and the fixed stop ¢, and
hénce the sounder S!is not actuated. On the
other hand, the negative current causes the
armature b of relay R? to be moved to the
left, closing the local circuit and actuating
the sounder 32, ‘

4. Negative current from battery B.—The
negative current from the smaller battery is
not sufficiently powerful to overcome the ten-
sion of the spring ¢!, and, therefore, the con-
tact-lever » remains in contact with stop ¢, and
the armature j with the contact-lever also,
thus completing the local circuit of sounder
SY, and operating it. Relay R? whieh is so
arranged as to close its local circuit by nega-
tive carrents of auy strength, actuates the
sounder S* precisely as in the third position.

By this arrangement of the apparatus the
difficulties which inevitably arise from a re-
versal of the polarity of the line-current while

a signal is being given upon one of the receiv-
ing-instruments, which difficulties have hith-
erto seriously interfered with the use of mul-
tiple telegraphs, especially upon long circuits,
are entirely avoided, for the reason that in
my apparatus the reversal of the polarity al-
ways takes place either at the beginning or
at the end of a signal, and in no instance
during the continuance of one, as in the ap-
paratus heretofore employed for this purpose.

Fig. 2 represents aunother arrangement of
the transmitters and their connections, which
wmay be employed in lieu of that hereinbefore
described, and shown in Fig.1, and by means
of which the required combination of currents
may be obtained from a smaller number of
cells of battery. The single-point transmitter
is the same as the one shown in Fig. 1. The
double-point transmitter may be constructed
as shown in Fig. 1, or, it preferred, in the
modified form shown in Fig. 2, in which the
circuit- springs N and O are replaced by con-
tact-levers I’ and G, these being pressed
against opposite sides ot the oscillating cir-
cuit-changer E by springs s! s2

The circuit-changer E is constructed of in-
sulating material, and provided with contact-
points fg f’ ¢’ upon its four corners. It is
caused to oscillate upon an axis passing
through its center by meaus of an arm, e,
which is rigidly attached to it, and receives
its movement from the armature-lever or key-
lever d, the latter turning upon an axis at d2.
When the lever d is at rest, as in Fig. 2, the
point f* is in contact with the lever F, and
the point g with the lever G; but when it is
depressed, then the point f comes in contact
with the lever T, and the point ¢ with the
lever G, the contact of each lever being trans-
ferred from oue point to the other by the oscil-
lation of the circuit-changer E upon its axis
without interrupting the circuit. By tracing
the connections it will be seen that the cur-
rents sent to the line in the various positions
of the keys are relatively the same as in Fig.
1, the only difference being thatin the second
method the strength of the more powerful
current is limited to twice that of the less
powerful, while in the first method the
strength of the more powerful current may
be increased to any extent simply by increas-
ing the battery 3B.

In order to adapt the hereinbefore described
apparatus to the simultaneous transmission of
four communications upon the same wire, two
in each direction, it is only necessary to use it
in connection with some suitable method of
duplex telegraphy.

I prefer to make use for this purpose of the
method set forth in Letters Patent of the
United States No. 136,874, which was granted
to Joseph B. Stearns on the 18th of March,
1873.

To this end I place an additional helix or .
coil upon both the electro-magnets of each of
the relays R' and R?, which helices contain
the same length of wire, and the same num-
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ber of convolutions, as the helices i A and A?
12, but exert an opposing or neutralizing effect
upon the cores of the electro-magnets, and
which are incladed in the circuit of an arti-
ficial or braneh line, in a manner well under-
stood.

1 also make use of a cohdeunser for the pur-
pose of compensating the return or static
charge of the line, in the manner fully set
forth in Letters Patent of the United States
No. 126,847, issued to Joseph B. Stearns on
the 14th day of May, 1872, to which reference
is had.

The duplex method set forth in Letters
Patent of the United States No. 132,932,
granted to Joseph B. Stearns on the 12th of
November, 1872, and known as the ¢bridge”
method, may be used, if preferred; or,instead
of either of these methods, I sometimes prefer
to employ a combination of the two, iu which
the relay R! is placed in the bridge wires, and
the relay R? is composed of a double set of
electro - magunets provided with differential
helices, acting in conjunction with each other
upon a single armature-lever, common to all,
the different sets of differential helices being
arranged in the sides of the bridge.

In making use of my method, in combina-
tion with the so-called duplex methods, for
the purpose of transmitting four communiea-
tions simultaneously over one wire, it is req-
uisite that the resistance interposed between
the line and the earth at the sending-station
should always be the same, whether the bat-
teries are in circuit or not. This is effected
by the insertion of compensating resistances
z and y, # being equal to the resistance of
battery B, and y being equal to the battery 3B.

1 am aware that the simultaneous trans-
mission of two communications in the same
direction by the use of positive and negative
currents, combined with currents of one or
the other polarity, but of a different strength,
is not new, it having been shown and deseribed
in Letters Patent of Great Britain, No. 2,755
of 1855, and in other printed publications, and
I, therefore, do not claim, in general, sach
combination of currents; nor do I claim a
relay having an armature provided with a

supplementary contact-lever, in combination
with a local circuit}‘a‘n‘d‘,Ich,eiving-iustrument;
except when the said Teceiving-instrument is
so connected therewith.as to be caused to
operate substantially in the manner and for
the purpose speeified..... ... . e
What I claim as my invétition, and desire
to secure by Letters Patent,is— o
1. Two keys or transmitters and one or morg
main batteries at one station, in combination
with a line-wire, and with one or more receiv-,
ing-instraments .at. another station, when, so
arranged that a current of one polarity will
traverse the line when, both keys are:de-
pressed, and a current of equal strength, but
of opposite polarity, when both keys. are ele-
vated, substantially as and for the purpose
specified. e o
2. Two keys or transmitters and one or
more main batteries at.one station, in combi-
nation with a line-wire, and with one or more
receiving-instrumentsat anotherstation, when
so arranged that a curreunt of a given strength .
and polarity will traverse the line when both
keys are at rest, which current will be dimin-
ished or interrupted by the depression of one
key, while it will be increased, and its polarity
reversed by the depression of .the .other key,
substantially as and for the purpose specified.
3. A receiving-instrument or sounder and
a loeal battery, in. combination with a relay,
consisting of one or more elactro-maguets, pro-
vided with an armature or armatures capable
of being moved from one extreme position to
the other by a change in polarity in the line.
current, and a supplementary contact-lever, so
arranged in reference to said armature that
the receiving - instrument . will be actnated
when the amnature is at rest in an interme-
diate position, but. not when at rest in either
of its extreme positions, substantially as here-
in specified.
Signed by me this 23d day of December,
1875. ‘ ‘
GERRITT SMITH.

Witnesses:
Frank L. PoPE,
ROBERT BROWNE.
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