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Unrtep StaTes PatenT OFFICE.

GEO. B. HICKS, OF CLEVELAND, OHIO.

IMPROVEMENT IN TELEGRAPHIC INSTRUMENTS.

f

' Specification forming part of Letters Patent No. 21 +132, dated August 10, 1858.

To all whom it may concern : '

Be it known that I, GEorGE B. HICKS, of
Cleveland, in the county of Cuyahoga and
State of Ohio, have invented new and usefal
Improvements in Telegraphic Instruments;
and I do hereby declare that the following is a
full and complete description of the construec-
tion and operation of the same, reference being
had to the accompanying drawings, and to the
letters of reference and notes of explanation

marked thereon, making part of this speeifi-

cation. . _

The nature of my invention consists in the
constraction of an instrument that will act au-
tomatically between two ‘lines, by means of
which an operator at the extremity of either
of the lines can at will, by means of the elec-
trical current, change the position of the in-
truq]?nt in regard to its connections, so as to
establish a direct communication between dif-
ferent points upon such distinct lines. For
example, suppose there be a line from Buffalo
to Cleveland, terminating in the ground at
both places, and thus completing the circuit,
and also suppose there bea line from Chicago
to Cleveland, also terminating in the ground
at both places, and thus completing the circuit.
If, now, the instrument described in this speci-
fication be placed at Cleveland and connected
with both Buffalo and Chicago lines, as here-
inafter described, the offices at Buffalo and

Chicago willbeable to interchange intelligence -

with the same facility that either one could
communicate with Cleveland, with which both
these places are supposed to be in direct com-
munication or connection by a single circuit;
the instrument ac¢ting automatically to repeat
the message of one line upon the other by
means hereinafter deseribed, so that the office
at Buffalo may commaunicate directly with Chi-
cago, or Chicago with Buffalo, without the aid
of an intermediate operator at Cleveland, asis
now required between all connecting lines hav-
ing distinct circnits. : : .

The receiving magnets or instruments are
altered from the ordinary form to that exhib-
ited in Figure 4, in which the armature makes
contact with the pointsm m’, as seen in Fig. 4.
These are insulated from each other by an
ivory insulator, y, on the armature T, and the
ivoryinsulators : #/ upon the summit of thearch
H,Fig.4. Thelocalcurrent passes through the

apper point, m, Fig. 4, while the main current
passes through the lower point, m’/. A delicate
spring is employed, as seen at m’, to insure a
perfect contact upon both points.

Fig. 6, 7, and 8 are different views of sound-
ers. The ¢ sounder?” is so called from its being
employed in place of the ordinary registering
apparatus,where paper is nsed, upon whieh are
impressed marks or signs addressed to theeye, -
the message received being thus recorded by
the instrument. Where the sounder is used
the operator, in receiving a message, is guided
wholly by the click of the instrument, the in-
terval determining the letter of the alphabet,
word, or abbreviation indicated, as the case
may be, which letter or word is written by the
operator with a pencil upon paper. He there-
fore writes out the message received wholly by
sound. The sounder then is simply an elec-
tro-magnetic instrament (to which is attached
a plate for giving a distinet tone) with an arma-
tare-lever inflaenced by the current from the
local battery. These are generally employed
in place of the old registering apparatus, and
it is obviously necessary (independent of any
considerations concerning repeaters) that each
line must have a receiving and a local magnet.

Figs. 2, 5, and 10 are different views of my
additional piece of mechanism used in repeat-
ing. The letters M and N, Figs. 2 and 5, rep-
resent local magnets. G G’ is an armature-
lever, each end of which is insulated from the
center by theivoryinsulators. (Seenatnandz’.)
Iis an arm standing at right angles to the hori-
zontal lever G G, and placed in a vertical posi-
tion, and, being attached to the lever G G/,
moves with it, and by means of the connection
formed at'Z Z’ seen in Fig. 5 a current from
a small local battery is passed through the
magnets M or N, according as the lever G G/
is depressed at X or X’. 'This arrangemerit is
more clearly shown 'in Figs. 2 and 5, where the
directions of the currents are indicated by the.
red lines at 3and 3’. The object of this small
local current is to prevent the connection at
X or X! from being accidentally broken by jar-
ring of the instrument or otherwise. Bat this
weak local current is easily overcome by pass-
ing a strong current through the helix oppo-
site to the one in connection, when the lever
G G’ instantly changes its position, and with
that change transfers the small Iocal current
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also, and this change can be effected at will
by = distant operator in the manner herein-
after described.

The connections and operatians in my im-
provement are as follows:

The instruments being located, for example,
in Cleveland, and placed in connection with
the main lines or wires that lead to Buffalo
and Chicago, the Buffalo wire 7, Fig. 3, comes

to the post T, Fig. 3, which is comnected by

the helices @ & with the post E, whence a wire
passes to K, Fig. 2, from which a connection
-is formed by the end of the lever G’ to the
wire W and the post F, Fig. 2, to the main
battery by the wire 6. From the post E, Fig.
3, a wire is carried to H, Fig. 1, whence the
current passes through the lower point, »/,
Figs.3and 4, (Figs. 3 and 4 are different views
of the same instrument, but the position of
Tig. 3 is such that the point m/ cannot be
shown,) down the armature T, Figs. 3 and 4,
and by the post B, Figs. 3 and 4, to the main
battery by the wire marked 6. (See red lines
and notes of explanation in the figures.) Itis
proper to state that in the case we are con-
sidering but one main battery is used. When
the lever G G'is depressed at X, contact ceas-
ing at X, the Buffalo circuit is closed and
broken by the vibration of the armature-lever
of Fig.1. The Chicago main line & is attached
to post 1, Fig. 1,in the same maunner that the
Buffalo line 7 is attached to the post T, Fig.
3, whenee connection is made through the hel-
ices b I’ to the post F, Fig. 1, thence via 2,
K, G, W/, and E, Fig. 2, to the main battery
by the wire 8. From F, Fig. 1, a wire, 5, goes
to H, Fig. 3, whence connection is made by
the lower point on the armature of Fig. 8,
(which point is not shown in the drawings,
but is precisely like #/ in Fig. 4,) thence, via
the post B, Fig. 3, and wire 6, to the main bat-
tery at Cleveland, thus causing the Chicago
eireuit to be elosed and broken by the vibra-
tion of the armature of Fig. 3. The position
of G G/, as represented in Fig. 5, shows the
Buffalo circuit closed at X, while the Chicago
cirenit, being broken at X/, is written upon by
the armature of Fig.3. The local circuits are
arranged to pass wic D and A, respectively,
as shown in Figs. 1 and 3, thenee through the
helices of Figs. 6 and 8, and thence back to
the batteries M? and N? the closing and break-
ing of the circuit being accomplished as shown
at the .points m m'/, Fig. 4. A wirc is car-
ried from C, Fig. 1, to A, Fig. 6; thence con-
nection is formed vie the armature-lever F B
and the post B, Fig. 6. At B, Fig. 6, is at-
tached a wire, which goes to A, Fig. 2. This
is connected with B, Fig. 2, by the helices of
the magnet N N; thence connection is made
direct with the battery M2, as indicated. This
connection iy closed or broken, according as
the lever O, Fig. 7, is upon the point o or o',
The local current from the battery M?is there-
fore diverted through the magnet N N, Fig. 2,
when the lever of Fig. 1 upon the point R and

the levers of Figs. 6 and 7 upon the point o.
A wire is likewise taken from C, Fig. 3, and
carricd to A, Fig. 8, whence connection is
made, via the armatuare-lever and post B, Fig.
8, with D, Fig. 2, thence »ia the helices M M,
Figs. 2 and 5, to the post ¢, Fig. 2, and thence
to the local battery N2 This connection is
only complete when the lever of Fig. 3 falls
back upon the point R/, as shown in Fig. 4,
and the armature-lever of TFig. 8 closes upon
a point similar to o in Tig. 7, but not shown
in Fig.8. A very weak local battery, S, is
employed to hold the lever G G/ in position,
and insure conuection at X X', Figs. 2 and b,
whichever of these may be in contact. As
shown in Fig. 5, the circuit is now completed
by the contact of the arm I upon a delicate
spring at 2z upon the post P, Fig. 5, (see also
Fig. 2 for connections;) thence to the post C,
via the helices M M, to the post D and bat-
tery 8, Fig. 2. Werethe lever G- G’ depressed
at X’ the arm I, Fig. 5, would leave z and
connect with #/, Fig. 5, post P/, Figs. 2 and 5,
whence connection would be completed by the
wire 3, to the post B, Fig. 2, and via the helices
N N, Figs. 2 and 5, to the post A, and thence
to the batteryS. No confasion can result from
connecting the post A and D, Ifig. 2, or from
counecting the magnets M and N, Fig. 2, with
wires from the batteries M?, N?, and S, if these
batteries are so placed that the 4 and — cur-
rents, respectively, flow in the same direction.

The action is as follows: Let the operator at
Buffalo be writing—that is, sending a mes-
sage—and let the operator at Chicago wish to
interrupt him. The latter opens his key and
breaks the cireuit §’, upon which the armature
of thie magnet, Fig.1, falls back upon the point
R. Then the next instant, if the manipula-
tions of the operator at Buffalo cause the ar-

mature of the lever of Fig. 6 (situated at Cleve- -

land) to fall npon o, the currentfrom the local
battery M2 will be diverted through the mag-
net NN, Fig. 2, and this instantly overcomes
the feeble magnetism induced in the helices M
by the small local battery S, and depresses the
lever G G/ at X‘, thereby closing the Chi-
cago cirenit vie B, Fig. 2, and wire 6, Fig. 2,
to the main battery at Cleveland, and open-
ing the Buffalo circuit at X, Figs. 2 and b.
Buffalo circuit can then be written upon by
the vibrations of the armature-lever of Fig. 1.
Similarly, were the ¢perator at Buffalo -then
to open his key and break the circnit 7, the

armature-lever of Fig. 3 would fall back upon

the point R/, (shown in Fig. 4,) and then the
contact of the armature-lever A’, Fig. 8, npon
g point like ¢ in Fig. 7 (uot shown in Fig. 8)
would divert the current from the magnet N
N and cause it to pass through the magnet M
M, Figs. 2 and 5, and thus depress the lever
G G/ at X, therei)y closing the Buffalo circuit
at this point and opening the Chieago circuit
at X’. The Chicago circuit would then be
written upon by the vibrations of the armature
of Fig. 3, as already shown., Again, letthe op-
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erator at Buffalo be writing—that is, sending

- a message. Since the points m m/, Fig. 4, con-

nect the local and main circuits (completed
through them) simultaneously, the armature-
levers of Figs.1and 6, operated throngh these
points, must move simaltaneously. Conse-
quently the armature-lever of Fig. 1 cannot fall
back upon R when that of Fig, 6 falls upon o,
except when the lever of Fig. 1 is held back
upon R by an interraption of the carrent 5.
No portion of the eurrent from M? (the local
battery) can thetefore escape through the mag-
net N, Fig. 2, to disturb the position of thele-
ver G (&, exeept when desired by the operator
at Chieago, in which case the action is as above
described. If the operator at Chicago be writ-
ing, the same is true of the local battery N?
and the magnet M of Fig. 2.

In order to secure a simunltaneous movement
between the armatures of the receiving and re-
cording instruments-—say of Figs. 1 and 7—the
armatare-levers of both should be of like con-
struction as regards length and position. The
receiving - magnef, Fig. 1, being acted upon
only by the eurrent of the main Iine, its action
isless vigorous than thatof the recording-mag-
net, which is bronght into connection with the
local battery by the movement of the receiv-
ing-magnet, the armature of which is neces-
sarily so delicately adjusted, and consequently
passing through so small a space, that the
sound caused %y contact of the connecting-
points cannot be heard with sufficient distinet-
ness to guide the operator in writing out a
message bysound. The recording of messages
is, therefore, entirely dependent upon the sound
of the instrument shown in Figs. 6, 7, and 8,
and not upon the formation of signs or char-
acters made or impressed upon paper by the
instrument. I have therefore found it neces-
sary to introduce a sounder of peculiar form
and construction, the armature of which coin-
cides in length, weight, and position with that
of the receiving-magunet, and having a glass or
metallicplate attached toahorizontal bar npon

the top of the post A g, Figs. 6,7,and 8. This
plate is shown at B ) in the same figures. The
circait frowm the local battery through the heli-
ces of the recording-magnet being closed and
broken by the movement of the armature of
the receiving-magnet, a similarity in the con-
straction will insure a simultaneous movement
of the armatures of the receiving and recording
magnets.

What I claim as my improvement, and desire
to secure by Letters Patent, is— :

1. The herein - described devices or their
cquivalents, by means of which two armature-
levers, one of which is upon the receiving-in-
strument and the other upon the recording-
instrument, are moved simultaneously, asseen
in Figs. 4 and 6, in order to render it impossi-
ble for any portion of the current from the bat-
teries M? or N* to pass throagh the magnets
M M or N N, Figs. 2 and 5, except when re-
quired to change the position of the lever G G.

2. The herein-described arrangement for so
connecting a circuit through the armature.le-
versof the receiving and recording (local) mag-
nets, Figs. 4 and 6, that a current may be di-
verted through the magnets M M or N N, Figs.
2 and b5, at the pleasure of a distant operator,
and thereby changing the position of thelever
G @, Figs. 2 and 5, for the purpose of ena-
bling the operators upon two distinet circnits to
transmit intelligence from one ecircuit to the
other without the aid of an intermediate oper-
ator, by the means and in the manner herein
specified.

3. The employment of the devices herein
named, or their equivalents, whereby a enrrent
from the battery S may be diverted from one
magnet, M M, to another, N N, as set forth,
by means of the arm I apon the lever G G/,
Figs. 2 and b, striking upon 2 2’ as the lever G
G’ is depressed at X or X’.

GEO. B. HICKS.

Witnesses:

J. BRAINERD,
'W. H. BURRIDGE.



