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UNITED STATES

PATENT OFFICE,

CHARLES KIRCHHOT, OF NEWARK, NEW JERSEY.

IMPROVEMENT IN MAGNETIC TELEGRAPHS.

Specification forming part of Lebters Patent No. 81,1923, dated November 28, 1865.

To all whom it may concern :

Beitknown that I, CHARLES K1rcunor, of
the city of Newark, in the connty of Essex and
State of New Jersey, have invented certain
new and useful Improvements in the Art of
Telegraphing or Conveying Sighals by means
of Electricity or Magnetism; and I do hereby
declare that the following is a full, clear, and
exact descrip'ion thereof, reference being had
to the accompanying drawings, making part
of this specification, and to the letters of ref-
erence marked thereon.

My invention counsists in making the signals
entirely by mechanism instead of by the hand
of a human operator, as is usually the case.

It also consists in arranging the mechanical
operator in such a manner that it shall have
imparted to it a to-and-fro motion,-in contra-
distinction to a continuous or forward motion;
and, finally, it consists in a variety of devices
by which the mechanical operator may be made
to transmit a combination of different signals,
which combination can be varied at pleasure,
whereby the mechanical operator may be made
to transmit a great variety of signals and of
combinations of signals.

In Figures 1, 2, 3, and 4 are represented
what I term the ‘“elements” of my invention,
or the “independent operator,”

In Fig. 1, A is a plate, to which is perma-
nently secured on an insulated block an anvil,
b, to which is connected one of the wires. A
sliding plate, B, is secured upon plate A in
such a manner that the point @ will come in
contact with b, and thus complete the circuit
whenever the force of spring ¢ is overcome by
any force applied to B in the direction of the
arrow. Another sliding plate, O, is attached
to plate D in such a manuer as to move to
and fro thereon,and has attached toit aspring,
d, so arranged that as C is moved forward
said spring d will come in contact with the
projecting teeth ou the edge of plate B. The
end of spring d is bent or beveled, as shown,
whereby, as it comes in contact with the teeth
on plate B, the latter is pushed forward until
the point @ strikes against b, whereby the cir-
cuit is’completed and a signal transmitted.
As this oceurs the spring d slides past the
tooth, the spring ¢ foreing the plate B back
and breaking the contaet between ¢ and b,
when the operation is repeated so long as

spiing d continues to come in contact with the
teeth on plate B. The number of signals can
be regulated either by adjusting plate A or
guard E, as shown in the drawings. 1n this,
as in each of the following cases, a reciprocat-
ing motion may be imparted to the plate C by
any suitable mechanism, whereby it shall be
kept moving to and fro along the face of B
until stopped by the attendant, it of course
continuing to repeat the same signals, unless
changed by the adjustment of A or I8,

In Fig. 2 the principle is applied by revers-
ing the order of the parts. In this case the
movable plate C has the teeth on its edge,
and as the plate moves the teeth come in con-
tact with the insulated key k. The latter is
pressed back, being mounted in a spring-sup-
port, 4, for that purpose, whereby its rear end
comes in contact with spring g and forees it
over against pin f, by which the connection or
circuit is completed; and as this oceurs every
time that one .of the teeth on C strikes the
key %, it follows that as many signals will be
transmitted as there are teeth coming in con-
tact with said key 2. The key & is pivoted in
the end of 4, and is held against the teeth by
the spring &', as shown, so that when C is
moved in the direction of the arrow it is caused
to operate the spring ¢, and thus communicate
signals; but when the motion of C is reversed
the key /% simply oscillateson its pivot,and does
not operate g. Consequently in this, as in the
former case, signals are sent only daring the
movement of the operator-C in one direction.

It will be observed that C, Fig. 2, is pro-
vided with two series of teeth, the lower series
being located farther apart than are those of
the upper series, and also that the two series
are separated by a still larger space. By this
means two kinds of signals may be sent, the
first or lower series representing tens, and the
upper, which operate more rapidly in propor-
tion as the teeth are nearer together, repre-
senting units, the space between them serving
to indicate clearly when one series or kind
ends and the other begins; or these may be
used in the case of fire-alarm telegraphs, thus
one series to represent the number of the dis-
trict and the other to indicate the number of
the station within the district. A series of
holes are shown in the plate along which C
moves, both at the upper and lower portions
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thereof. * By placing a pin in these holes the
movement of C may be limited as desired, and
thus the number of signals sent of eitheér or
both series can be regulated at will. In this
way signals representing any desired number,
from one to ninety-nine, may be transmitted.

In Fig. 3 a sliding plate, G, is used similar
to that shown in Fig. 1; but instead of a sin-
" gle plate provided with one or more series of
teeth for the contact maker or spring d to-op-
erate upon, a series of plates of any desired
number is substituted, as shown at 1.l of Fig.
3, these plates being attached radially toa cyl-
inder, B. These plates may have their edges
provided with a variety of tceth or projections
and spaces, each having a uniform kind its
entire length. By setting the eylinder E prop-
erly the arm d may be made to pass along the
edge of either plate, and thus transmit either
kind of signal, asthe plate C, with its arm 4,
passes either up or down, care being taken to
rotate the eslinder as soou as the arm 'd has
reached the end:of the plate [, so that as the
arm d returns to its starting pointiits contact
end will pass along the unoccupied portion of
cylinder E, whereby it is prevented from op-
erating'daring its return movement. : By this
means the number and variety of combinations
of signals transmitted may be increased. to an
almost indefinite extent, depending upon:the
number and variety of plates used upon-the
cylinder E.

Inallthe precedinginstances the movements
of thecontact-maker have been rectilinear; but
in Fig.4adevice is shown having a curvilinear
movement for accomplishing the same object.
It consists of a segment, I, pivoted at %, and
provided with two sets of contact points or
projections, similar to those on plate C of Fig.
2, and answering the same purpose. In this
case, bowever, the contacts are made during
botlh the to and fro motions of segment ¥, the
latter being so pivoted that it canbe oscillated
or vibrated on its pivot & far enough to Lring
each of the projections 1 2 3, &ec., on either
side of the central space in contact with the
contact-maker d. By moving the segment in
the direction .indicated by the red arrow the
projections on the left—and which may be sup-
posed to represent units—will be brought in
contact with d to any desired number, which
number will of course be duplicated by the
return of I to its original position. If, now,
it be desired to transmit one or more units in-
addition to the tens already sent, the segment
will be moved in the direction of the arrow in
black, by which one or more of the projections
on the right of the open space will be brought
in contact with d, which, as in the former in-
stance, will be daplicated by the return of F
to its former position. If an even number of
either tens or units beé desired, the segment
will be moved so as to cause the projections to
pass entirely clear of the point of d, after
which it will touch the same projections on its
return, and thus the number will always be
even. To illustrate, by passing the projection

1 (of either series) past the point of d,stopping
it so that the point of 4 shall rest clear of both
1 and 2,and then returning it past 1 again, we
have the nnmber 2, or two signals. To give
the number 4, I' is so moved as to pass two
of the projections over d and then return,and
s0 on of any larger even number. If it be de-
sired to transmit signals for an odd number,
then the segment will be so-moved as that at
the instant that it ceases its forward and be-
gins its return movement the point of d will
remain in contact with the projection which
shall have arrived opposite it. To illustrate,
if we desire to send the number 1, T must be
moved just far enough to bring 4 in contact
with projection 1, but not to pass by it. Now,
by reversing the movement of T before the
contact with 1 has been broken, it follows that
but a single signal can be sent which will an-
swer to the number 1, either of units or tens,
according as I is moved to one or the other
side. By simply reversing the movement of F
at the instant that:d is in contact with any one
of the projections 1 23, &e., an odd number
will always be given.

Tt is obvious thatin all the cases herein men-
tioned, and whichever of these modifications
are used, the number and variety of combina-
tions of signals may be indefinitely increased
by simply adding to the series-of projections,
which I denominate the ¢“design-line” It is
only necessary that the series composing the
design-line shall be so arranged as to be clearly
distinguishable from each other, and this may

be accomplished in a great variety of ways—

as, for instance, by placing the projections com-
posing the different series on a design-line at
different distances apart, those representing
units being at a certain distance, those repre-
senting tens a greater distance, and those rep:
resenting hundreds a greaterdistancestill, and
so on to any desired extent, the various series
being separated by a space differing from those
used between the single projections of any one

_series, so as to mark clearly the distinction be-

tween the various series; or units may be rep-
resented by aseries composed of single signals,
tens by duplicate signals, hundreds by tripli-
cate signals, &ec., to any desired extent.
Having thus described the elements or prin-
ciple of my invention, I will now proceed to
deseribe a working machine in which these
principlesare applied, as shown in Fig. 5. This
machine consists, first, of a metallic post orstud,
T*,attached rigidly toany suitable surface, and
whieh post has leading to it the wire m. Upon
this poss is pivoted loosely the arm 9, a coiled
spring connecting the post and arm o in such
4 manner as to move the arm in the direction

indicated by the arrow. Over the arm o is -

placed the wheel ¢/, working loosely on the
post and gearing iuto the ratchét-wheel, as
shown, to which is attached an escapement to
regulate the motion. Above the wheel o’ is
mounted the disk or segmental plate I, which
is made stationary on the post and insulated
therefrom byhaving a hub composed of some

-
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non-conducting substance, which hub pro-
trudes above and below the face of 0/, so asto
prevent the current from passing to it from
any of the other parts. Two arms, ¢’ and &,
are then pivoted loosely on the post above the

disk ¥/, one of them, ¢/, being provided with a-

segmental arm, ¢”/, having notehes in its edge,
as shown, for the purpose of securing d’ there-
to at any desired point, a spring-catch, 4/,
serving to hold it in place whereverset. From
the arm ¢’ a small arm, e, projects, which is
bent down past the edge of plate ¥/, but not
in contact therewith. Upon the arm o is piv-
oted, at », a contact-maker, p, which is pressed
forward by a spring, ¢. A small bar, s, is se-
cured to the bolt » in such a manner that when
the contact-maker pis thrown forward against
the projections forming the design-line on the

periphery of ¥’ the inner end of s shall rest in:

the space between two of the teeth on wheel
o', ag shown. A cord,w, is attached to armo
in such amanuner that when it is pulled the arm
o will be drawn back until it strikes a stop-on
the under side of arm ¢/, (shown in dotted
lines,) which movement winds up the spring.

The operation is as follows: The cord being
pulled draws back the arm 0. As thearm o
begins to move the inner end of bar s hits
against the tooth of wheel /, by which bolt
is partially rotated, thus throwing the contact-
maker p clear from the projections on plate t’.
This movement is continued until the arm o is
brought against the stop attached to arm &/,
when the cord w is released. The instant that.
w is released the spring Legins to move o in
the direction indicated by the arrow, the spring
¢ pressing the contact-maker against the pro-
Jections on ¥, and of course transmitting an
impulse or signal each time it hits a projection.
Supposing the index-arms ¢ and d’ to be set
as shown in the drawings, then p will strike one
tooth orprojection before itreaches the breaker
e, and as in passing ¢ it is kept from making
any connection with the projections, it follows
that there will be an interval or space separat-
ing the signal already sent from those coming
after. The one signals thus sent may repre-
sent hundreds. After passing the breaker ¢
the contact-maker p will strike the next four

projections,imparting as many impulses,which "

may represent tens. 1t then passes the space z,
where there are no projections,which of course
creates anotherinterval, serving to separate or
distinguish the signals representing tens from
those yet to follow, which will of course rep-
resent units. The arm o continuing to advance
until arrested by a pin, #, inserted in any one
of the series of holes, (in the drawings shown
to be in number seven,) the contact-maker p
strikes seven of the projections, and of course
transmitting seven signals representing units,
thus indicating the number seven; and thus it
will be seen that the instrament has antomati-
cally sent signals representing the number147,
and that asoften asthe cord wis pulled thesame
signal will be repeated. As the arms ¢’ d’ and
pin z may be adjusted as desired, it follows that

any number, from 1 to 999, may Le thus trans-
mitted at each movement of the arm o. Itis
also obvious that by adding more arms like ¢/,
with its contact-breaker ¢/, and increasing the
number of projectionson plate ', the capacity
of the machine may be extended indefinit:ly.

In Tig. 5 the design-line was stationary; but
TFig. Gillustrates another machine for the same
purpose,in which the design-line is made mov-
able. In this case one wire, #/, is connected
to the stationary stud o/ and the other to the
stationary pin 2/, the conncetion being made
by the contact-maker 7/, attached to the mov-
able-arm a*,which.is pivoted-aty, as is also the
arm % ,which is provided.with the segmental
projecting arm p’, having a series of projections
alongits inneredge,which iu this case are made
to represent hundreds. A coiled spring, n’/,
serves to convey the current from pin 2’ to arms.

a*and ¢/, and also v/, and at the same time to

draw the insulated pawl 2’ to the right, as here-
inafter explained.

Upon astadorfixed journal are mounted the
arms G and H, which are movable and can-be
adjusted as desired by means of a pin pro-
jeeting from their under surfaces and fitting
into any of'the series of holes 12 3, &c. Above
these-arms,onthe same journal,is mounted the
toothed wheel I, and above that the wheel J,
provided on its periphery with the two series of
projections, as shown, and which are arranged
in two separate series, the:- same as on plate
C of Fig. 2, one series representing tens and
the other units. Thus the desigun-line in this
case is composed of the two series of projec-
tions-on wheel J and a third series on arm p’,
A _coiled spring,. o’/ is counected at one enst to
wheel J and at its opposite end to the stud or
journal on which said wheel is mounted. A
catch or dog, P, pivoted to an:arm projecting
from:the wheel J, is so arranged as to cateh in
the teeth of wheel I, by which means as the
latter is moved by the pawl K, operated by
the eccentric L, the wheels Iand J are caused
to move togetherin the direction indicated. by
thearrow. A small spring, 4/, pressing against
ashoulder on the dog P, serves to keep the dog
in position,eitherin or-out of the teeth of wheel
I, according as it may be set.

The operation is as follows: Suppose wede-
sire to transmit the number 423. Thearm y’ is
set 8o that its index-point shall be opposite the
pumber 4 on board T. Arm H is set at number
2ofitsseries,and arm G at number 3 of its series,
all except H being shown thus set in Fig. 6.
Motion being given to wheel I by the pawl K
it moves forward, carrying wheel J with it,
which forces the pawl 2’ back and causes the
contact-maker +/ to sweep along the face of
arm p/, touching four of the projections there-
on, by which four signals are sent, the carreut
passing from » through p’ y/ and plate ¢* to
wire #/. The motion of wheels [ and J being
continued forces the pawl 2/ backward antil it
comes in contact with pin #/, at which time ¢/
will have been swung round to the right, so as
to come in contact with stud o’ as each pro-
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Jjection on wheel J slips past the beveled end
of 2/, the latter being prevented from moving
farther to the left by the pin #”. In this way
two of . the first series of projections will slip
past the pawl 2/, making two contacts of 7/
with o/, and of coursé sending two signals rep-
resenting tens, The motion of the wheels De-
ing continned brings the next series of pro-
Jections past the pawl 2/, each one making a
contact as it passes between »” and o/, a signal
being sent at each contact. By the time three
signals have been thus sent the dog P comes
in contact with pin & on arm G, by which the
dog is tripped and made to release its hold on
wheel I, when the sping o’ imwediately returns
wheel J to its original position, the wheel J
being prevented trom going beyond the point
from which it started by the projection f on
arm H, a spring, &, serving at the same time
to throw the dog P forward, so as to engage in
the teeth of wheel I again, ready for repeating
the operation. A spring, R, is so arranged as
toprevent theeccentric L from being so turned
as to rotate the wheel I backward, & similar
spring-pawl being applied to the wheel itself
for the same purpose. '

_ It is obvious that by adding to the namber
of wheels J and arranging them so as to be
successively and automatically set in motion
a far greater capacity may be given to thema.

chine. Suppose another wheel J to beadded,

which shall be held in position by an arm pro-
jecting soas to-becaught by the hook on lever
. Lever jis connected to { in such a man-
ner that it will yield as hit by the pivot of dog
P, which protrudes for that purpose, when the
wheel moves in the direction of the arrow, and

thus let the arm of J pass without unlocking

the duplicate wheel J; but when the dog P
returns in the backward wmovemeunt of the
wheels, then the projecting pivot of P strikes
against the opposite side of jand raises the
lever-cateh ¥, whereby the duplicate wheel
J is unlocked, and that then transmits its sig-
nals in addition to those already seut by the
other parts.

- If it be desired not to repeat the signals and
still continue the motion of thedriving mechan-
ism, it is only necessary to relieve the lever M
by removing the catch Y, which will cause the

stop N to drop down far enough to arrest the
return of wheel J by having the pivot of P
strike against the right-hand side of N, near its
lower end, theendof N being beveled, as shown,

| to permit the wheel J to pass by it when mov-

ing forward without obstruction, the pivot of
P as it comes in contact with the beveled end
of N gently pressing N back for that purpose.

Having thus described my invention and sev-
eralmodesof applying it, what [ claim, and de-

sire to secure by Letters Patent, is—

1. Anindependentmechanical operator hav-
ing a to-and-fro motion, in contradistinetion to
a continuous motion in one direction, when said
operatoris so arranged as to close and break the
circuit while passingin one direction only, and
this I claim, whether the design-line be station-
ary and the contact-maker movable, or the re-
verse, or both are made movable, substantially
as described. -

2. Soarranging the design-line, or a series of
them,in combination witha contact-maker that
by their combined action, as herein described,
additions, combinations, or variations of the
single signals may be produced at pleasure
by the use ofa mechanical operator, as set forth.

3. Limiting the to-and-fro movement of the
operating parts by means of the slides, stops,
and poiuters, whereby I am enabled toregulate
the number of signals sent, as may be desired.

4. In combination with the méchanical oper-
ator, the use of the adjustable contact-breaker
¢, for the purpose of creating an interval or
space between the various series of signals sent,
whereby one series may be distingnished from
another.

5. Two or more independent mechanical op-
erators, when arrangerd to operate suceessively,
substantially as described.

-6. So arranging two or more mechanical op-
erators that asone ceases to operate it shall re-
lease or set in operation another, whereby a
compound telegram may be produced, substan-
tially as described, and as illustrated in Fig. 6.

CHARLES KIRCHHOY.

Witnesses:
E. A, ADAM,
HENRY DEGEL.
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