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PAaTeENT OFFICE.

CHARLES KIRCHHOF, OF NEW YORK, X. Y.

IMPROVEMENT IN ELECTRIC TELEGRAPHS.

Specification forming part of Letters Patent No. 14,664, dated April 15, 1856.

To all whom it may concern:

Be it knownthat I, CHARLES KIRCHHOF, of

the city, county, and State of New York, have
Invented certainnew and useful Improvements
in the Electro-Magnetic Telegraph ; and I do
hereby declare that thefollowingis atull, clear,
and exact description of the same, reference
being had to the accompanying drawings,
forming part of this specification, in which—

Figure 1 is a plan view, showin gtheinterior
of the instrument I employ for the dispatch
and receipt of communications. Fig. 1] is a
transverse section of the same in the line z z
of Fig. I. Fig. III is a side view of a portion
of the instrament which I call the *self-break-
er.” Fig.IIII is a view of a portion of the self-
breaker seen from the oppesitesideto Kig. {11.
¥ig. V is a view at right angles to Fig. 11,
looking toward the right side thereof. Fig.
V1is another view at right angles to Fig. 111,
but looking toward the left side thereof, Figs.
VII and VII* are side views of detached NOT-
tions of the self-breaker. Fie. VIII is a per-
spective view, on an eularged scale, of what I
term the ¢ watcher” and “waker.” - Figs. 1X,
I1X*,X,and X* are portions of the watcher and
waker detached and separate. Figs. XI to
XV are different representations of a brass
center piece. Iig. X VI is a telegraph-cireuit
with a battery and the earth-plates, including
two stations, and exhibiting the mere elements
of the machine—rviz., the electro-magnet aud
armature-lever, pawl-and-ratchet wheel and
Index, the shuttle and knee-lever, with the
spring acting on the knee-lever, and the stop-
screws and contact-point of the shuttle, and
the course of the cireuit throngh it, with exag-
gerated play of the shuttle.

Similar letters of reference indicate corre-
sponding parts in the several figures.

My invention relates to that well-known
electro-magnetic dial-telegraph which is gen-
erally called ¢ self-rotating telegraph” or “in-
dex-telegraph by self-intermission ;7 and it con-
sists in improvements of it. I found it, how-
ever, necessary tohave atelegraph constructed
which, after reading over &4 few lines of in-
straction, enables everybody to mmake a proper
use of it, to make and receive every communi-
cation quickly and surely, and, if the commu-
nication is accidentally interrupted, to correct
and restore it again. Therefore any number
of instruments being in one circuit must be

| easily put in activity by a simple mechanism

to answer for both purposes—to transmit an:
recelve messages. The uniformity and regular
motion must be regulated by the instrument
itself without any forcing influence. The com-
bination of several instruments or lines must
be simple, and everything avoided which mis-
leads the operator or requires a good knowl-

-dge of the telegraph. :

Lo enable other skilled in the art to make
and to use my invention, I will now proceed
to describe the constraction and operation of
this improved telegraph.

The instronment is eontained in a wooden
case, A/, having an aperture in its cover A,
which is surrounded by a ring, B, of brass or
other metal, which has an elevated edge, B’,

‘supporting a dial-plate, C, marked with the

letters, characters, numbers, &c., and a olass
cover, ’, for the said dial-plate. This dial-
plate, with its cover, is shown in Fig. II in
seotlon, but in Fig. I is supposed to be re-

‘moved to show the interior. In the ring B,

around the dial-plate C, are the knobs or keys
X X, opposite the corresponding letters, ar-
ranged for stopping the index at the desired
letter. Below,but parallel and conecentric with
the ring B, a second ring, B, is supported with-
in the case by pillars E/ hanging from the ring
B. Thisring K surrounds and supports alarge
brass cross, whose four arms are respecrively
marked F F/ F/ B, which supports most of
the parts of the machine. The center of the
large cross receives a brass -boss, R, of which
Fig. XI is a top view and Fig. XIIa side view.
This boss is secured firmly in itsplace. In its
center is a cavity, R/, in the bottom of which.
1s a steel screw, &, to snpport the index-spin-
dle T, the upper part of which is supported by
a cock, S. | |

The two ratchet-wheels P and Q, which are
fastened to the index-spindle T, have their
teeth inclined in opposite direction, and the
namber of teeth in each one is equal to the
number of keys or knobs X X. The wheel P
is engaged by a pawl, £, which is held in place
by a spring, f, to prevent the index-spindle
moving but in a right-hand direction. The in-
dex D is fastened above the dial-plate C upon

the spindle T.

T'o the under side of the arm F of the CTOSS
1s secured a stand, G, which carries an iron

| cross-piece, H, with the cores and helices of
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the vertical magnet TT. The cores of the mag- | of their invention, and has to be overcome by

net reach above the coil and the surface of the
cross, toserveas pivots for the shoes 1'T/, whose
faces form perpendicular planes opposite to the
armature K K/. This armature is in the form
of a two-armed lever, which oscillates horizon-
tally to a limited extent on its vertical pivot
or fulerum K/, the lower end of which 1s sup-
ported in F, and the upper partin a cock, L.

The oscillation of the armature is limited by
the two set-secrews ¢ a'' in the fixed clamp N,

so that it comes either in contact with the

- shoes I’ I/ or poles of the magnet, or is drawn
back therefrom by a spiral spring, M, whose
tension is reculated accordingly to the attrac-
tion of the magnet by a screw, M’

The arm K’ of the armature is lengthened by
an additional light arm, O, of brass or any not
magnetic metal, to whose end 1s pivoted a
click, a, which is held by a spring, b, always
in contact with the small ratchet-wheel, P, so
that it may be caused to turn the said wheel
tooth by tooth by the swinging of the arma-
ture. To the same arm O is rigidly attached
a cateh, ¢, which engages in the notches ot a
larger ratchet-wheel, Q. A portion of the piece
of which the cateh ¢ is formed extends back-
ward from the arm O, or in the opposite direc-

tion to the catch, and has a noteh (see Fig. 1)

to receive the end of a small lever, d d’, which
has a certain amount of play allowed therein.

Opposite to the extremity of the arm K of
the armature is a square hook, ¢, movable on
a pin Ly ¢, and occupying such a position that
it may come in contact with the armature.
This hook is drawn back from the armature by

a spring, ¢/, but by pressare of the finger of

the operator on a knob, ¢/, at the side of the
exterior of the box, movement may be given
to the armature when the cireuit 18 closed to
adjust the index D to any point on the dial.
The instrument, as far as above described,
contains nothing essentially new, for its lead-
ing features are the same as In every dial ap-
paratus or spell telegraph which operates by
the employment of mechaniczl motive power.
Suppose, now, a shuttle or intermitter were to
be connected underneath the armature or its
lever permanent in such a manner on the cross-
“arm T, so that it had a thin projection be-
tween the armature and either set-screw, the
armature would be obliged, after a certain dis-
tan ‘e of travel, to operate upon that shuttle
which produaces self-intermission, and after this
momentof breaking cirenit the armature with
its lever would be obliged, by means of the in-
ertia, to complete the rest of the travel and

—~—foree the shuttle to the end of 1ts course. This
- would be the construction of the self-intermit-

ter which Siemens & Halske, the German in-
ventors of the original instrument, bave eimn-
ployed, and the faunlts of 1t are the too early
intlrinis-ion or restoration of the circuit and
the employment of the inertia of the armature
after the moment of breaking or restoring the

cirenit. Both show the great defectiveness .

a oreat deal of unnecessary-electric power.
The next fault of their invention is the tronb-

lesome arrangements which have to be made.
hefore a message can be transmitted, and, be-

sides, this requires good and attentive opera-
tors, especially if more than two instruments
are used. TFor example, before it can be tele-

oraphed from station to station, the operator
of the first station has to connect his battery .

and index apparatus with-the circuit, discon-
necting the alarm apparatus, before he can no-
tice the second station; but still the current

is too weak to operate his index apparatus,
therefore station II has now to make the same

preparations as station I before they can com-

municatetogether withtheirindexapparatuses.

Should it be necessary to communicate with a
third station, station II is obliged to keep a
second instrument for that purpose, which I8
connected with the instrument at station 111,
but eannot undertake a communication with
station IIT before it has made the same ar-
rangements as station I and station II did;
also, should station I like to communicate di-
rect with station ILI,above arrangementshave

also to be made, and, besides this, station 11

has to be noticed to use the “excluder,” anin-
strument for the purpose to unite the two cir-
cuits of its two instruments, excluding tbe
earth-plates, but leaving both batteries in the

circuit; and after this is done the indices, spi-

ral springs, &ec., must be regulated before a
direct commnnication can be made from sta-
tion I to station III. Suppose, now, an order
is to be given to six different stations. These
six stations require five arrangemeuts, four
excluders, ten instruments, ten batterles to

communicate together, and the circuit is in-

rermitted at ten different places. How easlly
can it happen that a shuttle missesits service
at one of those places, which breaks up all tel-
egraphical communication till 1t is found out
which shuttle refused its service, and at which
station, which only can be done by breaking
ap the whole line in their difterent circuits.

~ A fourth fault is the arresting ot the index
during its motion by mechanical means, caused

by pressing the key of a desired letter or char-

acter. in order to compel the armature to stop
also in the middle of itstravel,and hereby the
operation upon the shuttle is prevented for
restoring, in consequence of which the receiv-
ing-instrument can be stopped also. But this
mechanical arresting causes a fifth fault—viz.,
that either the index of the transmitting or
of the receiving instrument stands not right
opposite the desired letter, but between this
and the next one. |

A sixth fault is the employment of the shut-

tle itself to stop the index at a desired letter.
Suppose, now, the shuttle of the transmitting-
instrament misses its service, which breaks the
cirenit, and this cirenit would De closed by

other means, the instrument is only enabled

to receive, but not to transmit, a inessage ; and
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this fault is the worst one of all rotating tele-
graph mstruments. Then, [or example, a five-
alarm is to be communicated, and the shuttle
refuses 1ts service. The fire will be over be-
foretheinstrument is enabled tooperate again;
and still worse is thefanitof the next-deseribed
constraction.

Some vears after Siemens’s invention, High-
ton, in England, tried to construct a similar
instrument, though he failed. He constructed
the self-intermitter as follows: A slide or shut-
tle, connected with one end of the wire of the
line and sliding upon a ground-plate, slides or
touches with one end a little over a bed-piece,
of brass, which is connected with the other
end of the wire of the line. Consequently,

by moving the slide forward or backward the |

gircult can be intermitted or restored, the le-
ver of the armature having a certain distance
to travel before it starts the slide; but when
the armature has approached close to the mag-
net the slide is thrown from the bed-piece and
the circuit broken, like by the original instru-
ment; but, “in order to secure it for going
home on either side when started by the arm
of the armature, a spring is attached to the
slide, that after it has moved half its distance
the spring should push it home. Thisis, viz.,

- accomplished by a spring rising over a pro-

jection in the center of the slide, but having
an inchined surface on each side of the pro-
jection, so that after the slide has moved a
little more than half the spring presses upon
thisinclined surface and forces the slide home:
or the same can be accomplished by means of
a welghted lever, which, being moved beyond
the perpendicular on either side,falls over; or
otherarrangements, &c.” Verylittleexamina-
tion will show the absurdity of that. Suppose
the slide may be moved forward {till the mo-
ment of breaking and the spring may be on
the left side behind the highest point of the
projection, the spring has to be on the right
side of the top of the projection in the mo-
ment of restoring the circuit again; but if the
slide moves backward and arrives at that place
on which 1t was in the moment of breaking,
1t will restore the cireuit again. Consequently
the spring is not beyond the top on the right-
hand side, but before the top on the left side,
and therefore the armature will be attracted
and return again without having completed
irs travel, and the slide will go home, but on
the wrong side, breaking thecircuit again, and
vice versa, which causes a permanent, quick
vibration of the armature.

The armature must have a great deal of iner- |

tia, 1n order to enable it to overcome the at-
traction of the magnet to ecomplete its travel
and to start the slide to the required place,
and also to raise the spring over the projec-
t on, which afterward forces the slide to go
home. In relation to this, either the intermis-
sion orrestoration, or both together, take place
before the armature has completed its motion,

and the motion of the slide after the moment |

14,664 | | | | | . J
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of breaking or restoring is an unnecessary one.

The reserved power is direct,detrimental, and
must be reserved by the inertia again. No
projection on the slide, but a level surface, is
required. Evenfriction produced byits weight
upon the plateis enough ; butstill worse would
be the use of a weighted lever. This alone
shows plainly that this construction requires
still more waste of electric and magnetic power
than Siemens’s, without having any advantage
whatever, as it is plainly shown hereinafter,
not to mention the abrogation of the second-

ary batteries and the second magnet in the in-

strument, which he used as a substitate of the
spiralspring. These werealreadyabrogated by

‘the original construction; but he says himself:

‘It desired at the receiving-stations, the slide
may be entirely removed and the wires of the
line joined. The removal of such slide-piecesat
those stations will cause the armatures to work
more rapidly, and  hence cause the work to be
done by them before the same work is accom-

‘plished at the transmitting-station, and hence -

sgcurity of action may be obtained also in this
way.” By this he confesses plainly that the
construction of hisintermitter has far more dis-

‘advantages than Siemens’s, and that he could

not depend upon his, because his intermitter
requires too much unnecessary power, and is
liable to undergo many changes, brought on
by friction, &e., and therefore the intermit-
ters of several instruments are not always able
to make them work in unison, which obliges
him to throw off’ the intermitters of the receiv-
ing-instruments entirely to aim a more rapid
naotion and to enable them to follow the trans-
mitting-1nstrument, in consequence of which
the operators are troubled and detained by
the displacing and placing of the intermitter.
For example, station I sends a message to sta-
tion 1I, and station II is obliged to ask them
to repeat. lt mustopen the ¢ircuit anyhow, to
connect his slide, else it has to expect a differ-
ence of the stand of the iudices. It is now a
question 1f both instraments will operate in
unison without being regulated, and if they
do not, station 1 has to remove its slide. Has
the question at station I arrived, both stations

have to change the position of their slides

agaln, in order to continue the message, be-
cause the transmitting-instroment must always
be the 1ntermitting one, and here is it where
the sixth fault occasionally happens, as men-

tioned before. Now, these are proofs enough

of his retrogression, and the reason why Sie-
mens’s construction 1s adopted everywhere.
In order to overcome all these faults, as
meniioned before, 1 constructed and combined
the parts of my instrament entirely differently
from theirs and used none but those parts of
theirs in 1t which are well known and abso-
lutely necessary to every self-rotating index
apparatus. For 1ustance, the key, called a
‘shuttle,” **slide,” or ¢ bridge,”” which is in-
fluenced by a reserved power caused by e.rth-
motion of the armature, for opening and clos-



ing the circuit, surrounding always one and | a piece, n,

" the same magnet; second, the knobs or keys,
with their spring either circular or in any other
way arranged for resting the mstrameit. are

the same as used in all instruments of the

same class; but the principles, purposes, na-

ture, and result of these parts in my instru-

ment are altogether different from those men-
tioned above. |

My first improvement consists in the pre-
vention of the too early intermission or resto-
ration of the circuit, which generally happens
by the direct starting of the shuttle through

the oscillating or pendulous arm of the arma-

ture and in the abrogation of that motion of &

slide-shuttle, &e., which continuesatter the mo-

ment the cirenit is broken or restored again,
“and in consequence of which the reservation of
“apower to use for this purpose atter these mo-
ments is avoided. At the moment a cirenit1s
closed and surrounds a good electro-magnet
its magnetism begins to develop, affects and
attracts the armature, causing a forward mno-
tion, (positive motion,) and at the moment the
cireuit is broken again the magnetism begins
immediately to vanish, and the armature will

be given free to any mechanical power to move

it backward, (negative motion;) consequently
the moments of breaking or closing the circuit
are the precise limits between which either the

existence of magnetism effects a positive mo- |

tion, or the non-existence of the magnetism
“permits a negative motion of the armature,
and every mechanical part partaking one or
“both of these motions must be in readiness at
this moment to obey the samelawimmediately,
and dare not transgress theselimits, else they
will be detrimental, and operate longer than
the determinated time and purpose requires,
and these important principles have not been
thrown in consideration by anyinventor before.
Now, if there is used a reserved power of mov-
ing some of these mechanical parts—Ilike the
shuttle or the armature and its lever—to con-
tinue and complete the adopted motion after
the moment of breaking circuit, 1t would oper-
ate against the original negative power, and

an inerease of inertia, spring-power, time, and |

expenses for so much more battery will be the
conscauence, and which has been also referred
to and clearly proved by experience. Iu order
to avoid the disturbing influence of the inertia
and gravitation of the armature and ifs lever,
it is necessary to throw away this lever and all
unnecessary parts and concentrate the greatest
part of the iron mass toward the axle and con-
struct the ends of the arms of the armature as
thin as possible, and counterbalance 1t like a
magnet-needle. Only the arm K’ of the ar-
mature must be lengthened, by a light arm of
brass or of non-magnetic metal, to prevent a
magnetic communication and an attraction of
the movable parts.

My self - breaker or self-intermitter is de-
seribed as follows:

.to vibrate horizontally apon.

By

piece, Y/, which supports the upper end of the

vertical axle 4/, which forms the fulcrum of the
One end of the trame Y receives
“a shouldered uprightpin, ¢/, which 1s insulated.

lever d d’.
This pin ¢’ serves as a pivot for the shattle ¢q

made of sheet-brass, and its vibrating end 18

furnished with two small loops, 7/ r/, which fit

to slide easily upon a rod, r, of metal or glass,
one end of which is secured in the stand p/,

and the other in an ivory strip, ¢, which 18 se-

cured to a stand, p”, ou the frame Y. If the

rod » is of metal it should be insulated from

the stand p’. -
"~ The shuttle carries twosmall blocks of 1vory,

w ', between which the arm d’ of the lever

d d’is allowed a limited amount of play. One
extremity of the shuttle g carries a platina

point, ¢’/, which stands opposite to a copper '

strip, ¢, on the face of the ivory strip t, the

| said strip ¢ being faced with platina, as indi-

cated in blue color in Fig. VII, opposite the
said platina point. The vibration of the shut-
tle is limited by two set-screws, s and &/, in the

stand p’ and p, the former being opposite the

ivory block w, and the latter bearing against

the ivory strip ¢. The amount of vibration of

the shuttle needsto be scarcely perceptible, and

must be regulated before, only just sufficient

of brass, with rabbets in its ends,

‘as shown in Fig. VI, to receive the side plece,
' n', of a sliding frame, Y, to which is rigidly
‘attached a bar, o, which slides in a gulde, ¢/,
on the ring E. This arm o has near its ex-
tremity a notch to receive a stud, o'/, secured
‘to an upright axle, W', which is supported in
‘suitable bearings and furnished outside the
case with a hand, W, having a pointer.
‘the movement of this hand and pointer the
‘stud o is caused to slide the frame Y longi-
‘tudinally far enough to insert the small lever

‘dd’, (which has been before mentioned, and 18
‘carried by the frame Y,) in the notch in the
‘back part of the catch ¢/, or to withdraw it
therefrom, at pleasure. o
~ On the side piece, n’ #/, of the frame Y there
‘are two stands, p’ and p, supporting a bridge-

This shuttle 18

........
............

to make or break contact between the point ¢’ -~

and the platina face of the copper strip ?'.

Tothe stand p/ thereis secured a weak steel
spring, %, at the extremity of which there is a
knob, %/, with a cavity to receive one end of &

light wire, v, the opposite end of which 18

pressed by the spring into a cavity in the end

of the arm d’ of the lever d d’/, to counstitute
what isknown asa “knee-lever,” which causes
the arm d/, when the lever is stationary, to

bear against one of the ivory blocks w or w’

and hold the shuttle, with its platina point ¢"/,

either in or outof contact with the platina face

of the copper strip ?.

The arm d of the lever when entered in the
noteh in the catch ¢ partakes partially of the

movement of the armature K K’, and by said
movement, in either direction, the arm d’ is

~ On the arm ¥’ of the large cross is secured | caused to be withdrawn from contact with the

''''''
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1vory piece 1w ', as the case may be, and to [ Therefore the armature is attracted in the sﬁmé-.

carry the knee"ever past the line of enlmi-a-
tion cf the axle @’ and the pointw/, so that the
power of the spring « may throw it against
the block w or w’ and reverse the position of
the shuttle and hold it fast, the act of clos-
Ing the armature being followed by the sepa-
ration of the point ¢’/ and copper strip t/, and
vice versa. If now, for example, the shuttle,
with its pivot ¢, connected with one pole of a
battery, and the copper strip # with the mag-
net, and through it with the opposite pole, the
instrument will rotate step by step in the well-
known manner, but more easy, sure, and reg-
ular. -

By the above-described self-breaker or self-
intermitter the intermission or restoration of
the circuit at the precise time required is just
80 perfectly secured and its taking place too
early prevented, like the regulation of the
steam of a steam-engine, which also moves its
valve and turns the steam on after the com-
pleted stroke by means of the momentum of
the fly-wheel or paddle-wheel. Besides that,
are nelther the contact-points worn out by their
friction over each other, nor are they hurt by
the hard blows of the armature against the
shuttle and the set-serew.

It will be understood that the action of the

armature does not carry the lever d ¢’ much |

more than half the distance it has to move in
order to make the shuttle intermit or restore
the circuit, but that it cannot remain in this
position, as it is beyond the line of culmina-

tion and between the ivory pieces w0 and w’,

and in the notch of the catch ¢’ there is a cer-
tain amount of play. Therefore the spring «,
which reserved a certain amount of power by
this action, presses it sidewise and compels it
to continue and to complete its motion also
till it arrives at one of the ivory pieces w or
w’, and starts or moves the shuttle ¢ this
hardly-perceptible distance till to the moment
of breaking or restoring the circuit, whereby
both are stopped, and, though the reserved

power 18 used up, but the weak original power

of the spring « will be sufficient to restrain the
shuttle from vibrating or moving again. Im-
mediately after that the armature, and by
thisall oscillating mechanical parts, are obliged
to reverse and to assume the corresponding
course, but the shuttle ¢ remains in its posi-
tion until the knee-lever has completed its in-
verse motion and brings it in its former posi-
tion again. In this manner the shuttle is not
only stationary during the time of the travel
of the armature, but also some time afterward,
or during the vibrationsof the armature, which
may bhappen by its pushing against the set-
screws a’’ «”. Therefore the circunit remains

all thattime either permanently broken or per- |

manently closed till the knee-lever d d’ has
completed 1ts motion, in consequence of which
the vibrations of the armature are secarcely
perceptible, as either the positive or the nega-
tive power remains permanently in activity

dire-tion against the set-serew, and the vibra-
tion cannot be also communicated to the shat-
tle, as during this time the knee-lever runs
through this given amount of play and touches
neither. |

The time allowed between the completed ac-
tion or travel of the armature and the mo-
ment of breaking or closing the circuit will be
governed by the amount of play allowed for
the lever d d’ in the noteh of the cateh ¢, and
between the ivory pieces w . | B

My next improvement consistsin the method -
by which the index is stopped right opposite -
the desired letter by means of what I term a
‘““watcher,” in connection with a “waker” in-
fluenced Dby the knobs X X, which are men-
tioned before. - :

On the arm F” of the large cross is fastened
an 1vory slab U, which is visible in Tigs. Tan 1.
11, and is also shown in the perspective view .
Fig. VIIL. On this slab is secnred a brass
plate, g, partly covered with platina, which is
represented in Fig. VIII, colored blue, and
at a short distance from g another plate, ¢/, is
secured to the same slab, the second plate, ¢',
supporting the lever or key %, which I call the
** watcher,” and which carries a platina poi~t,
k', touching the platina face of the first plate,
g, and 1s forced downward by a spring, /. This
watcher 4 can be raised by the fork ¢, which .
i1s secured to it, but well insulated, and which
embraces the index-spindle.

Some distance below the fork ¢ there is se-
cured to the index-spindle a ring, k, having
two arms, &’ ¥/, whose ends are bent square
upward and bored to serve as bearings for a
wire, [, at one end of which there is a broad
hook, ¥/, hanging downward nearly to the face
of the large cross. This wire, which I term
the ¢ waker,” is bent in the form of a semi-
circle, I, as shown in Fig. IX, to clear the
index-spindle, and this semicircular part lies”
upon the ring £. | o

The waker [ supports a sliding collar, m,
which 1s capable of sliding up and down the
index-spindle T. This collar m has a rod, m’,
attached to it passing downward through a

notch, m’/,in the ring ¥, and carrying another
ring,m’”, which surroundsthe spindle, to guide_; o
The waker

the motion of m up and down.
consfitutes an elbow-lever, with I’ for one arm -
and I’/ for the other.

(le and index, and if the hook I’ meets with °

‘any obstruction it is swung sidewise and the
semicircular part I/ is thrown upward and
the collar m is thereby raised and caused to

raise the fork 4 of the watcher-key %, and thus
to break the circuit, which passes!through the
watcher, the pin 2, and the plate g¢.

For the purpose of obstructing the hook I

at the proper point, a number of elbow-levers,
V V, corresponding with the number of knobs
X X, are fitted in a corresponding number of
notches in collars R/ and R/’ at the top and -
bottom of the boss R. |

after the armature has completed its motion. | The elbow-levers have each its fuleram-pin

It rotates with the spin- -



secured in it, and a groove,Y, is made in the | never be hurt by the opening-sparks, because
it opens always when the index is advancing,

out-ide of the lower collar, R, to receive the
said pins, which are confined by a notched
collur, R/, fitting over R/, The upright or

shoi ter arms of the lever V 'V protrude through |

openings in the large cross I to a short dis-
tance above the level of the lower end of the
waker-hook I, The longer arms of the said
levers extend radially to the index-spindle and
arc connected with the knobs X X on the out-
side of the case. These knobs have springs
X X/, which foree them upward and hold the
upper extremities of the upright arms of the

levers V V just within the circle ot the rota-

tiou of the waker-hook I/; but if either ot the
knobs X X is pressed down by the hand of the
operator, its lever V will obstract the waker-
hook when it arrives in contact therewith in
the course of its revolution, and the wateher
will open, and either the pressure of the hand
must be removed to allow the spring X’ to
throw the lever clear of the waker-hook, or the
index-spindle must be turned a step more, so

that the waker-hook, if short enough, would |

slip over the end of that lever V before the
watcher can close again. Suppose, now, the
plate gisconnected with 2 magnet, and through
this with one pole of a battery, and the plate
¢’ with any mechanical * interrupter,” and
through this with the other pule of the bat-
tery, the instrument will rotate, bat if a knob
be pressed down it will stop right opposite
that letter, and neither this interrupter is hin-
dered to continue its motion nor is the index
-~ mechanically arrested. It stops only becaase
the circuit is broken and its magnet cannot
draw. If, now,instead of a mechanical inter-
rupter the self-cranker is employed, the i1-
strument will rotate by its self-intermission,
and if a knob is pressed down it must stop,
also, opposite the desired letter, and at the
time the index is advancing from the last let-
ter before the desired one to the desired one
the walker will be obstructed, which opens the
wateher, and when the index stands right op-
posite the letter and the shuttle has operated
for restoring the circuit again the current
cannot circulate, because its course is through
the watcher; but this is now open, heuce the
instrument must stop as long as the knob Is
not relieved from pressure, and as soon as the
knob is relieved then tue watcher is closed
and the circuit restored again. Immediately
after that the magnet attracts the armature
and the rotation goes on agaiil.

The superiorities of this method of stopping
are as follows: The bad praectice of mechani-
cally arresting and the retardation by Inertia
of the second-hand underneath the index 1s
avoided. The indices of all inst. uments stand
right opposite the desired letter, so that no

mistake can be wade, and the arrangement

has no connection with the shuttle whatever.
Therefore, it is not at all necessary to have al-
ways the intermitter or self-breaker in opera-
tion in that instrument which is transmitting;

and, also, the contact-points of the watcher can |

and at that time no current exists and a quick-

silver connection could be used just as well.

The advantage of this arrangement will be
shown by my fourth improvement. |

My thirdimprovement consistsin the method
by which I keep all instraments of aline work-
ing in unison or make sure that all have acted
before the prime current is intermitted or re-
stored again, but without the employment of
loeal batteries and any mechanical arrange-
ment as mentioned before. Then such arrange-

ments operate by their own principles, and

have to De always regulated to operate in ac-

cordance before 2 communication ean be made.

For this purpose I employ the galvanic induc-
tion or secondary current as the only means
which is always itself regulating, correspond-

ing, and nearly proportional to the variation of

the prime current, and retards the motion of
that iustrament, in which the prime current

is intermitted to give the others time to com-
plete. The retarding influence of the indue-

tion is sufficiently proved by the failure of the
electro - maguetic motive power, but 1 never
perceived a useful practice of it.

I will now describe the manner to eﬁ'ect'

this: Bach coil of the magnet is covered with

a second coil of thicker copper wire,like thein-

duction-coil which is shown colored green in
Fig. 1I. In this coil two secondary currents
are induced by the change of the prime elec-
tric current, as the winding is parallel with
the winding of the prime coil; but as this is
a coil for quantity, and the iron of the cores
solid, it delays the maguetism at the close of
the cireuit and prolongs it at the opening, and
thus the effect of the drawing power of the
magnets is procrastinated and the motion of
the instrument also. |

By increasing or decreasing the number of
windings the motion of the instrument 1s regu-
lated to any degree (like a clock by its pendu-
lum) to keep a certain measure of time, the
greater the number of windings causing the
more procrastination. If, now,in that instra-

ment, which is intermitting, both induction-

coils are connected with each other and the
induction-circuit closed, it will operate slowly,
according as it is regulated; and 1f 1n every
other instrament in the same circuit the 1n-

duction-circuit is open, it will operate much

quicker, and in consequence of this their ar-
matares will always have their action couwm-
pleted before the first instrument opens or
closes the prime circuit again.

- It is finally necessary to explain the means
by which this opening and closing of the 1n-
duction-circuit is effected, and the means by
which an accommodation or side course of the
priine current evading the self-intermitier and
uniting afterward with the circuit again, 18
closed or opened for that purpose at the same

time, and also the manner how both are used

in connection with soine sunitable meaus for con-
necting aud disconnecting the self-intermitter




with the lever of the armature, in order to v-ork
as reguired, and in eons. quence of wiich, by
turning the handle W of ouly one instrument
frowm the word “rest” outside of the case to the
word ¢“telegraph,” orinverse from ‘¢ telegraph?
to ‘“rest,” all instruments beingin a circait 1mm-
mediately ean be brought in or out of opera-

~tion,and how an accidental interruption of the

communication, caused by the shuttle, could
be corrected again by meaus of the accommo-
dation course. ._ X -

On the cross-arm I' an ivory slab, Z, (see

Fig. 1,) is fastened, which contains four metal

screws, 1 3 and 4 6. To the screws 1 and 4
brass springs 2 5 are soldered. The springs
are faced with platina opposite the platina
points on the sides of the screws 3 and 6 and
operate like keys. A small piece of ‘ivory, 2,
which is fastened to the frame ¥, (shown in
Fig.Iand II11,) and notched toreceive theends
of the keys 2 and 9, closes either the key 2 and
opens the key 5, or opens the former and closes
the latter, even as the frame Y is woved for-
ward or backward. Below the slab Z the screw
1 is connected with one end and: the screw 3
with the otherend of the induection-circuit. The
prime cuarrent, which comes from the line out-
side of the box to the binding - scerew J, runs
from there below the slab Z to the screw 4, and
has now the change of two directions—either
in the direction of the red arrows, in Fig. I,
through the spring 5 to the screw G; thence un-
der the breaker through the wire Z/ to the
watcher ¢’ and g and on the magnet, and legves
at the binding-screw J’ oatsiie sthe Dox for
connection with the line, or it runs in the di-
rection of the black arrows, from the screw 4,
through the pivot ¢’ to the shuttle ¢ and its
platina point ¢ to the copper plate ¢, from

- this‘through a perpendicular connecting-wire

down in and through the wire Z/ under the
breaker and through the wateher, &e, as be-
fore. | R

The connectionof thetwosprings2and b with
the screw 3 and 6 and the operation or non-oper-
ation of theinstrument are regulated at onceby
the movable support or frame Y of the shuttle
and thehandle W outside of the box. Ifthishan-
dle stands at “rest” the support stands farther
from the armature, the lever d is removed from
the catch ¢’ of the armature and ecannot par-
take the motion of it, the spring 2 is separated
from the screw 3, therefore the induction-cir-
cuit is open and the instrument will operate
quickly, but the spring 5 lays on screw 6, there-
fore the prime-curreut has the change of both
directions, as mentioned before, and remains
permanently closed ; then s&ppééé”,bpe way
should be obstructed, the other would be suf-
ficient. In this condition the armatare will be
permanently attracted and the instrument is
always in readiness immediately to rotate in
unison with another such instrument, being in
one circult 1n which the intermitter is in activi-
ty, and the index of both can be stopped right
opposite any desired letter by pressing down

.

“the knob of that letter on either of the instru-

wonts. But if the handle W is tained fo 1
word “telegraph? the support is moved closer

to the armature, the lever d is inserted in the

notch of the cateh ¢ and partakes the motion
of thearmature by breaking circuit. Thespring
2 is in contact with screw 3, therefore the in-
duction-eircuit is closed and the instrument is
obliged totakeits regulated slower motion,and

the spring 5 separated from screw 6; there-

fore the prime-current has no change and can

only circulate through the self-breaker, in con-

sequenceof which theinsfroment rotatesimme-
diately by its self-intermission and regulates its
oscillations itself, and any number of sach in-
struments having their handle on “rest,” be-
ing in eircuit, will operate step-by-step in uni-
son with it,and should it happen thatby chuange
one of these instruments should be made in-
termitting, too, it will make no ¢hange in their
uniformity, as they are regulated to keep the
same measare of time. By turning the handle
baek again all instruments will stop. It will
clearly show that the spring’5 is made as a
measure of precaution to prevent accidental
interruption, which so often and easily happens
by the former constructions.

The least obstruction or oxidation of the con-
tact-points by the opeuning-spark is suflicient
to make for a long time every communication
impossible, and all instruments in that line
useless for the purpose. Now, suppose the
self-breaker of my transmitting insirament re-
fuses its service, the operator will iimmediately
know the cause of it and turns the handle W
at the word “rest.” The circuit is again petr-
manently closed by means of that spring o.
The receiver immediately will know what hap-
pened, and will turn the handle of the receiv-
ing-instrument at the word ¢ telegraph,” and
the communication can go on as before, and
even if all the self-breakers buf one of all the
the instruments in the circuit refused their
service, the only one will be sufficient to keep
that line in useful activity, and besides this a
notice could be given by means of the watcher.

It was before mentioned that the index counld
be regulated or moved by the little knob ¢/ out-
side of the box from letter to letter, and the ecir-
cuit can be broken by means of the watcher
in connection with the knobs X X, therefore

the indices of all instruments can be moved

from letter to letter by successively applying
the knob X of the next lefter and moving
the index to that letter, the circuit will always

“be broken, aud the indices of all the other in-
‘struments will always sweep to that letter. A

second use of thisarrangement is as follows: If
a line1s badly insulated, or two lines connected
with each other, what easily can be done by a
switch which joins the lines, and the intermit-
ting instrument is very far from the battery, it
can happen, for example, at rainy time that
the deviated amount of current which goes
homewithoutreaching theintermitterisstrong
enough to effect such an amount of permanent
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electro-magnetism by thab instrument which
ig close to the battery that it works irregnlarly.
The operator of this instrument immediately
will see this by the shaking motion of the index,
bhut has not the necessity to give a signal to
regulate ‘he instraments, as generally must be
done. He only puts the intermitter in opera-.
tion, in consequence of which both the devi-
ated and the original current are intermitted,
and the other operator can do with his instru-
~ ment just as he, pleases, as the induetion will
keep order and a1l instruments will operate
perfectly. | _ -
It would be superfluous 1o repeat here the
explanation about the management of the in-
strument, as it is clearly shown by the deserip-
- tion itself. o |
~ Having thus described my invention, I will
proceed to state what I disclaim therein. 1
do not claim any partor arrangement with the
nse and result thereof, as iar as already well-
rnown and clearly specified; but -
~ What I do claim as my improvements, and
desire to secure by Letters Patent, is—
1. The prevention of the too early intermis-
<ion or restoration of the cireait in the use of
self-intermission through the method, by which
‘a key, shuttle, or 1ts equivalent, is not only
stationary during the whole tra vel of the arm-
ature, but also for a certain time afterward,
so that the cireuit during that time remains
either permanently broken or closed, but after-
ward this shuttle 18 started and shoved bY
the indirect influence of the motion ot the ar-
maturethrough somedevices till to the moment
of breaking or restoring the circuit and here
stopped, and the armature, and by thatb all
oscillating mechanical parts, are obliged to re-
verse immediately, substantially as described.

jnstroments of 7 cireuit n

means of a watcher

‘working, and |
‘through employment of the induetion-ecur- - =

| magnetic power

9 »The manner of stopping the index of all
g of a1 ht oppesite the de-

sired: letter without disturbing or preventing
the index armature or shuttle of any instru- .
ment to complete their adopted motion by
and waker operated by
the revolving hook I’ and key-lever V, or 1ts
equivalents, in the manner specified, so that
the watcher will keep open meanwhile the -

‘shuttle makes contact, whereby the indices

stop until the key is relieved and the watcher
closes again. . . -

3. The method, as substantially specified, to
keep all struments of a circuit In unison

without any mechanical meaxns,

rent, by retarding.the influence of the electro-
| er at a certain degree upoun that
instrumert which :atermits the cireuit, and
whereby the other instraments of the circuit,
not having their intermitters in activity, are

| governed by it and insared to complete their

cirenit of the prime current
again, the said 1n-

motion before the
ig intermifted or restored

“duction-current in each in strument being used

in cqnneﬂtinn with some suitable means for
connecting 'and diseonnecting the self-inter-
mitter with the armature-lever, and also with
o means for closing and opening the induc-
tion-cirenit, and for the opening and closing
of the 2ccommodation -course of the prime
carrent, which act together atonce, answering
simnultancously their different parposes, as de-
scribed. |

OHARLES KIRCHHOT.

- Withesses -
J. W. CooMBS,

1. G. MASON.
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