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7o all whom it may concern:

Be it known that I, GERRITT SMITH, & cifi-
zen of the United States, residing at Astoria,
inthe county of Queens and State of New York
have invented certain new and useful Im
provements in Diplex or Quadruplex Tele-
graphs, of which the following 1s a specifica-

My invention relates to certain improve-
ments in the apparatus which has heretofore

been employed at the receiving-station for the

reception of two independent sets of telegraph-
signals simultaneously in the same dlrectlon
over one line-wire.

In the telegraphic system now eommonly in
use for the simultaneous transmission of two

-signals upon one line 1n the same direction

one niessage is received upon a polarized re-
lay and the other upon a neutral relay; and
the apparatus for reproducing one message is
actuated by current reversals, independently
of ehanges of strength, while the apparatus
for receiving the second message or signal 18
operated wholly by change of current strength

and independently of 1eversa,ls, the currents_

ernployed being strong positive, weak positive,

strong negatwe, and weak negative; and 1t is

obvious that if an increased strength of cur-

rent be on the line for actuating the neutral

relay, and at the same instant a reversal of

~current on the line be effected, there will oc-

cur a. momentary cessation of magnetism-in
said neutral relay, whereuponits ar mature will
recede from its attracted position, and thereby
fend to produce a false signal. To practically
avoid this difficulty, I propose to entirely dis-
pense with the neutral relay, and employ only
a single polarlzed relay, which shall actuate
devices responsive as well to changes of cur-
rent strength as to current reversals. To this
end I employ a polarized relay of the ordinary

~ Siemens type, having an armature-lever

45

50

against which rests an auxiliary shuttle-lever.

| Normally the full strength of battery is on the

line and both of two local ecircuits are open;

‘but when only a weak current is upon the
line, said polarized relay-armature remains in

nearly a central position, and under such con-

ditions the armature-lever will be in electrical

contact with a metallie stud or pinin the aux-
iliary lever, thereby electrically connecting

shuttlie-lever,while either positive or negative

‘negative, whlch will cause the armature-lever

the armature-lever with said auxiliary lever,
Thus,one of twolocal cirenitsis closed,through
the .polarized relay-armature and auxiliary -

5
currents of weak strength are upon the line; °
and this local cireuit is only broken by an in-
creased strength of current, either positive or

to have an increased movement, thus breaking
theelectrical connection between saldar mature
and auxiliary lever. The auxiliary lever 1Is .
also provided with means for opening and

60

‘closing a second local cucmt which is actuated

by a reversal either of a weak or a str ong cur- 65
rent; but whlle the reversal of a weak cur-
rent 'will not cause the electrical connection
between the auxiliary and armature levers to

be broken, it will cause a slight movement of
the auxiliary lever,which suffices to open and 7o
close a local cncmt and this local circuit 1s
opened and closed alike, whether a current .
reversal occurs when then the line is charged
with a weak or a strong current.

My invention also has for its object the ob-
viating of difficulty arising from secondary
currents set up in receiving- 1elays In & multi-
ple-telegraph system. When acurrent of elec-
tricity is passed through the helix of an elec-
tro-magnet, the cur rent will beabsorbed there-
in untll the core of the said helix is magnet-

ized to saturation, and upon removing the

source of electricity a secondary current of

discharge from the helix of said electro-mag-
‘net will oceur, which will be in the same di- 8 5
rection or of the same polarity as that of the

primary current by which said electro-magnet
was magnetized. Incaseseveralrelaysareem-

' ployed in a single main line, especially if sald

line 1s compalatlvely short and of but little go

resistance, such secondary currents become a

source of grewt difficulty in'multiple transmis-

sion. Accordingly my invention has for 1its -
further object the employment of.only one elec-
tro-magnet, instead of two, as has hitherto 95
been the case in systems for receiving multi-
ple transmission arranged as above descl ibed.

The accompanying drawlng represents my
improved receiving-instrament, also a main.
batteryand tr ansmlbtm g-1nstr uments with CON- 100
nections adapted thereto | -

M B and M B’ aretwo divisions of the main
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battery, preferably in the proportion of one | mature L assumes a nearly central position,

to three, transmitter T being adapted to re-

‘verse elther or both divisions of main battery

-in respect to the main line, and transmitter TV

5 to 1nsert or remove the portion M B’ from the
circult so controlled by transmitter T. The
receiving-relay R, as shown, is thewell-known
form of Siemens’s polarized relay, having, in
connection therewith, the additional features

10 hereinafter described. L is the polarized ar-
mature of said relay, its extreme end ! being
bifurcated to receive a thin wheel or circular
disk of platinum or other metal moving freely
upon a pinor bearing insaidlever. Theaux-

15 iliary shuttle-lever I/ is a metallic bar placed
at right angles to bar L, and having an oblong
slot or hole, 7’y in one end, which hole, with
-the fixed pin A, forms the bearing for bar I/
and allows said bar to be moved back and forth

20 1n two directions, at right angles to each other,
as shown by arrows x and y. Near the cen-
ter of the length of I/ the sidetoward Iiis hol-
lowed out. Its are and the are of the eircum-
terence of wheel I conformto each other. This
hollowed space is furnished with an insulat-
ing-bushing, ¢, through which contact-point p

b
n

18 placed in ascerew-thread,and its point should |

be adjusted flush with the surface of said in-
sulating bushing 7, the design being to provide
30 for an electrical contact between p and 7 when
desired. ..
»"and p” are electrical contact-stops. Stop
s 1imits the motion of bar I/ in one direction.
The free motion of I/ and the amount of fric-
35 tionbetween bars Land I/ are regulated by the
spring and spindle «a.
S and S’ aretworeceiving-sounders respond-
1ng to the operation of transmitters T and T,
respectively. The circuit of sounder S ex-
40 tends from one pole of local battery L B, via
wire [, to lever L/. The opposite pole of I, B
1s connected by wire 2, helix of sounder S, and
wire 3 to contact-stop p’. & is connected in
cireuit with local battery L B, via wire4, helix
45 of 8, wire 5 to armature-lever I, from the
other pole of L B’ by the wire I (common to
both locals) to bar L/ to point p.
The operation may be described as follows:
The transmitters T and T and wvelay R are
50 shown in their normal position, a current of
— 4 to line, armature-lever L. and auxiliary
shuttle-lever I/ in their extreme minus posi-
tion, and Dboth local circuits open. If T be
closed, T" remaining open, a current of - 4
55 to line, armature-lever I will pass to its ex-
treme plus position, and by force of its fric-
‘tional connection with L' will impart to 1/ a
longitudinal movement sufficient to make con-
tact between p” and »p”. The circuit of I B is
60 formed through the elements »"3, S, 2, I B, 1,
L/, p”, and sounder Sresponds. Inthismove-
‘ment of L from one extreme position to the
opposite extreme, L passes over point p; but
the contact between 7" and p is found, in prac-
65 tice, of too short duration to affect sounder &',

and the circuit of L B’ is completed through
theelementsb, L, 7', », L', I, LB, 4,5, and sound-
er S’ responds. With T and T both closed, a

70

current -~ 1, L. assumes a position nearly cen- =

tral, but is actuated to move L in its longi-
tudinal direction sufficiently to form contact
between p’ and p”, while it maintains electri-
cal contact between I and p, thus completing
the local circuits of both sounders S and S
1t 18 thus seen that sounder Salways responds

to reversals, whether of the entire main bat-

tery or of the smaller end only, and that
sounder S’ responds to an increase or decrease
of current strength ounly.

What I claim, and desire to secure by Let-
ters Patent, 15— -

1. A receiving-instrument having one ar-
mature, and an auxiliary shuttle-lever in con-
tinuous mechanical contact therewith and con-
trolled thereby, responsive to changes in the

polarity and in the strength of line-current,

either or both. - - ~ - - .

2. A receiving-instrument composed of an
electro-magnet and having one armature, and
an auxiliary shuttle-lever in continuous me-
chanical contact therewith and controlled
thereby, responsive to changes in the polarity
and in the strength of line-current, either or

both, and capable by combined action of as-

suming four different positions.

3. A receiving-instrument composed of an
electro-magnet having one armature, and an
auxiliary lever in contact therewith, respon-
sive to changes in the polarity and in the
strength of line-current,either or both, in com-

bination with two independent sounding or

recording instruments. § L

4. The combination, 1n a diplex telegraph,
of two independent keys or transmitters, a
main battery or batteries controlled by said
keys, a main line; a relay having an armature-
bar, and an auxiliary lever in continuous me-
chanical contact therewith and controlled
thereby, and two independent sounders of re-
cording instruments.

5. A key or transmitter arranged to vary
the strength of line-current, a key or trans-

‘mitter arranged to vary the polarity of the

current controlled by the first key or trans-
mitter, a receiving-relay having one armature,
and an auxiliary lever responsive to changes
in the strength and in the polarity of line-cur-
rent, either or both, and two independent
sounding or recording instruments.

6. A main-line receiving-instrument having
one armature-bar responsive both to changes
in polarity and variations in the strength
of main-line current, an auxiliary lever in
contact therewith, and two receiving-sound-
ers, with their local cireuits so arranged that
upon a change of polarityinthe main-line cur-
rent one of said sounders will alone respond,
and upon a change in the strength of said
main-line current the second of said sounders

With T elosed, T open, a current of — 1, ar- | will alone respond.
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- 7. A main-line receiving-instrument hav-

. ing one armature-lever responsive either to

changes of polarity or changes of strength in
the main-line current, 1n connection with a

pivoted lever capable of motion in four direc-

tions, and having an electrical terminal con-
nection with each of two local circuits for op-
erating separate receiving-sounders, and two

. contact-points, forming, respectively, the op-

IO

posite terminal of said local circuits, whereby,
upon a change of polarity in the main-line
current,said armature-lever will complete one

~ local cireuit, and upon a change of strength in

I5

said currentsaid armature-lever will complete
a second local circuit, substantially as de-
seribed.

8. A main -line receiving - instrument re-

sponsive: to changes in the polarity and to

.......

changes of strength in the main-line current,
either or both, two receiving-sounders with
their local circuits, a movable electrical con-
nection common to one terminal of both of

.said local circuits, a movable contact- poil.t |

“cuit, and 2 ﬁxed contfwt -point, forming the

second terminal of the second of said local cir-

cuits, whereby, upon a change in the polarity

of *the main-line current, one loeal circuit will
be completed or broken and upon a change

20

25

in the strength of said main - line current 30

the other local circuit will be completed or

broken, substantially as described.
GERRITT SMITH.
Wltnesses |
WM. B. VANSIZI}
WM. ARNOUX.
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