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To all whom it may concern :

Be it known that I, ADOLPHUS A. KNUD-
SO‘\T, a citizen of the Umted States, residing
at Brooklyn, in the county of Kings and State
of New Y()ﬂ{, have invented &'certain new and
nseful Combined Electric Printing-Telegraph
and Time-Regulator, of which the following 1s
a specification.

My invention relates to a telegraphic system
in which a large number of type printing-in-
struments, situated at different points, are au-
tomatically and simultaneously actuated {romn

a single transmitter at a principal or central

station. Telegraphic systems of this charac-
ter are in extensive use for the purpose of com-
municating the prices of stocks, bonds, and
other marketable securities and the distribu-
tion generally of information useful to bank-
ers, brokers, and dealers in securities.

My invention consists, generally, in the com- |-

bination, with a telegraphic system of the here-
inbefore- mentloned character, of a system of
controlled time-pieces, oneof w luLh time-picees

forms an essential portion of each of the auto-
matic receiving or printing instruments, the
apparatus being so organized that irregulari- -
ties and variationsin the rate of the time-piece
may be automatically corrected from the cen-; ‘,w th the receiving, printing, and time-regulat-
tral office at stated intervals through the in-.

tervention of the telegrapbic mechanism.

My invention further consists in an appa-.
ratus for automatically adjusting errors of syn-:
chronism in the telegraphie receiving-instru-:
ment through the intervention of the time.
In this manner I am enabled to:
combine in a single system-the advantages of

a telegraphic prinfing - instrument and of a
standard time-piece, all the telegraphic instra-

ments and all the time-pieces throughout the.

entire system being kept in unison and otlier-
wise controlled from the central station.

In my invention the type-wheel of each re-
ceiving-instrument is controlled by an escape-
mentof the nsunal construction, which is caused.

to vibrate to and iro by a snccesmon of rapid
electric impulses of alternate polarity, trans-
mijtted through one or more electro-magnets

. .and overone wire from the central station. As

5O

each successive letter to be printed is brought:
into the proper position by the revolution of
the type -wheel, the 1mpre%1011 is given by an .| connected with the first line-wire b) the wire 5 '

l

ond line-wire.
by an electrical pulsation from the transmit-.
ting-station, which pulsation may be of cither
polarity.
type-wheel of each receiving- instroment 1nto
correspondence with the tmmsmlttw is actu-
ated by mechanism receiving ils motion from.

construaction.

changer, when in action,
positive and negative pulsations over the man

independent electro- maguet included in a sec-
Thiselectro-magnet isactuated

The unison deviee for bringing the

the time-piece connected with the instrument.

An independent transmitter is provided at the
central station for sending
pulsation at the proper instant for simultane-
ously coutrolling, regulating, or adjusting the

hands of the tlme -piece af each receiving-sta-

tion, and devices are employed whereby this
;:«,'Lutomatlc adjastment is effected at the receiv-
ing-instrument through the action of the im-
pression mechanism of the telegraphic appa-
ratus.

~ In the accompanying drawings, Figure 1 is
a front elevation of the printing mechanism
and time
1 station.

indicating mechanism at a receiving-
I,

oram exhibiting the connection of the same

IFig. 4 shows certain (1(_.t.-.11]S
slhiows

ing mechanism..
of the unison mechanism, and Ifig. 5

certain details of the mechanism for automati-
Ifig. 6 shows

cally adjusting the time: plece.
certain details in the construction of the trans-
mitting mechanism.

The transmitting mechanism which I prefer

to employ is shown in Fig. 3, and consists es-
sentially of a pole-changing device driven by

a suitable train of clock-work, which pole-
transmits alternate

line. This apparatus is controlled by a series

of keys manipulated by the transmitting- -0p-
erator.,

The pole-changing mechanism consists of

two metallic conta(,t plates, w and ', which

arec mounted upon a reotaugular block W/, of

|.11on- conductmn material, and are madc to 0S-

cillate between two contact: -Springs, w’ and w?.
The spring «° is connected directly with: the

earth by means of the wire 1, and spring ! is

a special electrie

2 is a side elevation of the same,.
partly in section, showing certain details of
IFig.3isaplanview of the trans-
mitting apparatus in connection with a dia-
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The contact-piece w'is connected with {he posi- | from the battery O over an 1ndependent line-

tive pole of the main battery O by wires 4 and

3, and the remaining contact-piece, 20, 18 con-
nected with the ne HTIVG pole of the same bat-

tery by the wire 2.
\Vhen the apparatus isin the position shown
in Fig. 3, the circuit may be traced from the
earth through the wire 1 to the Sl)l’ll}”‘ 107,
thence by the contact-piece w and wire to
the negative pole of the battery O, and Tmm
the positive pole of said battery by wires 3 and

4 to contact-piece ¢/, and thence throuch (he

spring 20t and first line-wire, 5, to the receiving-
instrument. DBy the mclllatlon of the ]mle-
changing apparatus the poles of the main bat-
tery O are interchanged with respect to the
line and earth wires, thus reversing the direc-

tion of the line-current 1 a well-known man-

ner. The pole-changer is preferably oscillated
by means of a star-wheel, V, which acts upon
a comimon anchor-cscapement, v, the arrange-
ment being such that each revolution of the
wheel V causes a number of suecessive pulsa-
tions to Le transmitted alternately of positive
and negative polarity, which, taken together,

are equa] in number to twice the umnber ot
teeth upon its peripbery. The rotation of the
star-wheel V 1s controlled by an arm, S, mount-
ed upon a shaft, S%, geared to the shalt of the
star-wheel, which rotates synchronounsly there-
with, receiving its motion from the same source
of power. This rotating arm S is rigidly se-
cared to the shaft S?% but carries an extension,
S/, which is pivoted to its extremity, as shown
at s, and is movable nupon its fulerum in a hori-
zontal direction, this movement being limited
by adjustable stops ¢* and s* upon the arm 82,
The extension S’ of the arm S revolves in a
horizontal plane beneath a circular range of
vertical keys, 87, which arve normally held up
and out of its ]mth by spiral springs placed
beneath tbem in a manner well understood.

The pivoted extension ¥/ 1s held 1 1ts normal
position against a stop, §’, by a spring, s and
if permitted to revolve freely will perform a
complete revolution in the same time as the
star-wheel V.

The number of keys with which the instru-
ment is provided should be equal to the nuin-
ber of the teeth and spaces taken together
upon the star-wheel V, and this number may
be varied in different instruments designed for
different classes of business, as required.
Hence it is evident that i1f the armm S 1s per-
mitted to make one complete revolution be-
neath the key-board as many electric pulsa-
tions will be transmitted over the line
are keys, and these will be alternately of posi-
tive and negative polarity. These pulsations
serve to control the position of the type-wheel
upon a receiving-instrument in the same cir-
cuit in a manner well understood, which will
be hereinafter more fully expl..:uned |

The printing of a particular letter upon the
type-wheel at the receiving-station, after the
same has been brought into position, 18 effected
by means of an electrlc ‘pulsation transmltted

as there

wire, herein termed the ‘second?” line-wire.
The transmission of this pulsation takes place

almost instantly whenever the rotary move-

ment of the arm Sis arrested by the depression
of a key. If any key be depressed, itis thrust

;70

into the path of the extension ¥ upon the ro-

tating arm S, which is not instantly arrested,
but travels forward a short distance, bending
the spring % until the inner end of the pivoted
extension S’ comes in countact with the stop &'.
The latter stop is insulated from the arm 82,
and serves to close the circult ot the second
line-wire. This iseffected in the following inan-
ner: The second line-wire, 0, is connected to an
insulated metallic spring, J, and another simi-
lar insulated spring, J’, is ‘united with the line-
wire D by a wire, 7, at or near the point where
it leaves the transmitting - instrument. The
springs J and J/ press apon and make contact
with insulated rings j and j apon the shaft
S, and these are connected by wires 8 and 9
with the extension & of the arm 2%, and with
the insulated contact-point s’. Thas 1t will
be understood that whenever the rotating arm
of the transmitter 1s arrested by the depres-
sion of a key a current 18 transmitted trom
the main battery O over the second line-wire
without interruapting the current already trav-
ersing -the first line-wire from: the samne bat-
tery. The pulsation thus transmitted over the

second wire will be positive or negative ac-

cording to the position of the pole-changing
device; but this will not affect 1ts action at
the receiving-station. This pulsation may be

repeated by means of a repeating-key, J?, 1n-

cluded 1n the second wire, in a manner well
understood.

The pulsation for adjusting th(, time mech-
anism is transmitted by a suitable lz..ey.m‘other'

circuit-closer, as shown in diagram atJ?, which,
when actuated, throws
of battery O’ (of the same polarity as the main
battery O) into the same cireait, thus increas-
ing the strength of current therein. The key
J* may be manipulated by hand; but it 1s pre-
ferred to connect it with a standard clock or
regalator in sach a manner that it is automati-
cally actunated by the said clock at a prede-
termined hour, minute, and second of time,
according to the requirements of the service.

The apparatus at the receiving-station con-

sists of the printing mechanism, the unison
mechanism, the time-plece, and the device for
adjasting or regula,tiuw the t'ime piece.
Referring to IFigs. 1 and 2
frame-work for sapporting thc various parts
of the printing mechanism, together with the
time - piece. The printing mechanism com-

prises a type-wheel, N, which, together with.

a driving-pinion, %, 1s mounted upon a sleeve

or hollow axis, M, which turns upon a fixed

shaft, ¢°, (best seenin Fig.4.) The type-wheel
tends to revolve by the action of a train of
wheel-work and mainspring, (shown in dotted
lines in Iig.1,) which engages with the pinion
n; but the movements of the type-wheel are

an additional section

y A represents the-
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controlled (except as hereinafter set forth) by | maguet. Thus, whenever an electrical current

means of an anchor-escapement mechanism, of
well-known construction, consisting of a scape-
wheel, ¢%, (see Figs. 1 and 3,) and an anchor,
¢, having a vibrating armature, G/, attached
thereto. The armature G’is permanently po-
larized, and vibrates to and fro, under the in-
fluence of alternate eurrents, between electro-
magnets G (&, which are mounted so that their
respective poles face each other. This organi-
zation of apparatus for producing or control-
ling the movement of a type-wheel by alter-

-nating currents 1s well known, and therefors

requires no further explanation. The scape-
wheel ¢° is normally coupled to the type-wheel
by devices Iiereinafter to be desecribed.

To secure a more rapid vibration of the ar-
mature-lever (', I prefer to insert a small coil-
spring, ¢%, into a recess in the face of each of
the cores of the electro-magnets G, projecting

slightly beyond the end of the cores.

The printing mechanism consists of an elec-
tro-maguoet, If, inclunded in the cireait of the
second line-wire, which acts upon the armmature

25 f,affixed to the press-lever F?, which turns upon
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a suitable fulerum, //. A platen, #, is mounted
upon the press-lever beneath the type-wheel,
and a ribbon or tape of paper, /2, is fed be-
tween the platen and the type-wheel by means
of the teed-rollers T and 17, which are caused
to advance the proper distance after each im-
pression by means of a scape-wheel, #/, and
pallets #°, affixed to and actuated by the press-

lever I¥/, as indicated in dotted lines in Tig. 1.

The unison mechanism whereby the position
ot the type-wheel of the receiving-instrument
18 brought into correspondence with the trans-
mitter 18 constructed as follows:

‘Upon the same shaft ¢ which carries the
escapement-wheel is mounted a clutch-wheel,
L, laterally movable along a feather, I, on the
shaft, - This eluteh - wlheel is provided with a
collar, m?, (see I'ig. 4,) encircled by a groove,
%, Into which fits a forked eclutch, %/, attached
to the armature £ of the unison electro-magnet
K. Near the periphery of the cluteh-wheel L
18 a series of perforations, 7/, adapted to receive
a pin, m, mounted upon the end of an arm, wm/,
and carried upon the sleeve M of type-wheel
The cluteh-wheel I is normally pressed
toward the arm w/ by means of a spring, m?,
and engages with the pin m, thus locking the
parts together, so that the type-wheel N can
revolve only in correspondence with the move-
ment of the scape-wheel ¢g>. Whenever a cur-
rent of electricity is sent through the unison-
magnet K, the armature &, carrying the clutch-

arm &/, will be attracted thereto, thus disen-

gaging the wheel L from the pin m. The type-

wheel and pin on being thus released from the:

scape-wheel ¢° will revolve, by theaction of the
clock-work exerted through the pinion s, in
the direction indicated by the arrow until ar-
rested at the zero-point by reason of the stop
m?, carried upon the arm m/, striking against
the projection &% carried upon the armature %,

when that armature is attracted toward its | atits unison-point, and maintains a closed eir:

traverses the unison-magnet K, the type-wheel
will beantomatically brought to the zero-point,
and when this eurrent is interrupted the arma-
ture & will be thrown backward from the poles
ot the magnet by the pressure of the spring m3

- against the collar m® and the type-wheel sleeve

again locked to the scape-wheel by the pin m
entering one of the holes in the periphery of
the clutech-wheel L. A frietion-spring, mb, is
provided to press against the sleeveof the type-
wheel and the binding-screw m™ at the end of
the shaft ¢° to prevent the recoil of the type-
wheel when suddenly arrested.

The device which I employ for sending an
electrical impulse atfrequentintervalsthrough
the unison-magnet K, in order to correct the
position of the type-wheel, consists of a shunt
or switch, operated by the movement of the
time-piece, whereby the carrent of the main
line, which controls the type-wheel, is shunted
through the unison-magnet (in case the instra-

ment should not be at unison) whenever the

escapement mechanism is inactive during a
tew seconds. The mechanism whereby this
result 1s effected consists of an arm, P, sus-
pended from the axis §° of the minute-hand of
the clock, and earrying at its lower end a fric-
tional contaet-spring, R, provided with two
contact-points, » and 7. The upper end of the

75

80

85
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arm P is loose upon the shaft, and is pressed

against a shonlder, p, thereon by means of a
spring, p/, constituting a frictional connection.

The motion of the minute-hand will cause the

arm P, when unobstructed, to be gradually

moved in a direction corresponding with the

motion of the band b, thus carrying the con-

tact-spring IR from the contact-point » to the.
One of these contact-points,

countact-point 7/,
, 18 connected with one extremity of the coils
of the type-wheel magnets G and the other
contact-point, ¢/, 1s connected with one termi-

nal of the coil of the unison-magnet X. When °

the arm P is in Iits normal position, the circuit
will be formed through the binding-post W,
the metallic frame-work, the clock mechanism,

OO0

105

I1I0O

the arm P, contact-point », and the electro-

magnets G to the binding-post X, The move-
ment of the shaft ® will cause the arm P to be
gradually moved forward, carrying the con-
tact-spring R from the point » to the point 7/,
thus transferring the circuit from the eseape-
ment-magnets to the unison-magnets and op-

erating the unison device in the manner before

described.
The method of placing the contact-spring R
in contact with the contact-point », and thus

closing the circuit through the magnets G, con-

sists In causing the stop mt, mounted upon the
sleeve M, to be brought into contact (when the

type-wheel reaches its zero-point) with a pro-
Jjection or tooth, 3 carried at the lower ex-
tremity of the arm P, thus throwing the arm.
P backward by means of the beveled ends of

sald stop and extension. The stop m* blocks
the arm P as long as the type-wheel remains
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cuit through the contact-point» and the type- | bar, D, which is rigidly affixed thereto. So

wheel magnets until the type-wheel 1s again
operated. Whenever a momentary pause oc-
cars in the operation of the escapement mech-
anism and the type-wheel is left in any posi-
tion other than zero, the contact-spring IR will
be carried from the contact-point » to the con-
tact-point #’ by the time-movement, thus op-
erating the unison mechanism. The contact-
points # and »/ are preferably mounted upon
a piece of insulated substance—such as hard
rubber or ivory—3, which is secared to the
frame A DLy means of a screw, 14, passing
through a slot, ¢, which allows of 1ts adjust-
ment with reference to the contact-spring R.
The stop m*, mounted upon the sleeve which
carries the type-wheel, is also adjustable with
reference to the extension p* upon the end of
the armmn P by means of the screw mf. The
end of the stop m* and the corresponding ex-
tension p° are preferably wedge-shaped, and

the former is so adjusted that it will block the.

path of the latter only when the type-wheel 1s
exactly at the unison-point.

The time-regulating mechanism consists of
a suitable train of clock-work, B, driven by
any counvenient motor, and supported in a
frame, a, the function of which is to move the
hands b and b/ over the dial b®* of the time-
piece to indicate mean solar time in the well-
known manner. |

Connected with the ordinary mechanism of
the time-piece, and driven by the same motive
power,are two additional wheels, O and €/, con-
stituting what is technically known as a “ G-
neva stop-movement.,” The wheel C revolves
synchronously with the minute-hand b of the
clock, thus performing one complete revolu-
tion per hour. Upon the periphery of this
wheel is formed a single tooth, ¢, which, at a
particalar point in each revolation, enters one
of the twelve equidistant recesses ¢ in the

‘neripheryv of the wheel C/ and moves it a dis-
1 i 3

tance of one-twelfth of its circumference, thus
causing it to. complete a revolution once in
every twelve hours. The periphery of the
wheel C fits into the concavities between the
successive recesses in the periphery of the
wheel ¢/, and thus prevents the latter from
moving except when driven by the tooth ec.
Upon the end of the arbor d, which carries the
wheel €/, is rigidly affixed a cam, D. The end
of this cam engages, once in every revolation,
a horizontal arm, D, which is mounted upon
the end of an arbor, d’. The arin 1) is sup-
ported in the frame-work a by the arbor in
such a manuer as to permit a slight horizontal
movement. (See IMig. 5.) The arm D 1s nor-
mally forced backward against the plate a by
the torsion of a spiral spring, ¢, upon a verti-
cal rod or spindle, I, which is provided at 1ts
upper extremity with a crank-arm, ¢, and pin
¢/, the latter bearing against the arm D/,
Upon the free end of the arm D’1s carried a
yoke, D? extending Dbeneath the arbor 0’
which carries the minute-hand of the clock.

long as the arm D’ is in its normal position
the correcting-arm D? revolves in front of the
voke D? without touching it. When the cam
D revolves in the direction indicated by the
arrow, it passes behind the beveled rear tace of
the arm D/, as seen in IYig. 5, thus pressing 1t
outward and throwing thepine/ forward. This
movement causes the spindle E to be turned
against the tension of the spring ¢° a sufficient

distance to bring another right-angled arm or

extension, E’, upon itslower extremity above
and into the path of the adjustable hammer-
screw /3, carried at the end of the press-lever
F2. The arm D’ is by the same movement
placed above and in the path of the upper ex-
tremity of the spindle E, while the yoke D*1s
brought beneath the correcting-bar D, While
the lever D/ remainsin this position, it an up-
ward motion be communicated to the printing-
lever I?, the spindle B will be raised and its
upper extremity pressed against the lever D/,
by which means the yoke D? will be caused to
engage the correcting-bar DD?*and force the lat-
ter to assume a position parallel to the endsof
the yvoke which is in contact withit. This op-
eration turns the arbor ® and minute-hand ot
the time-piece either backward or forward, the
direction depending upon which end ot the cor-
recting-bar D3 is first engaged Ly the yoke D>
A spiral spring, ¢, surrounds the spindle I,
the lower end of which is engaged by a shoul-
der, ¢!, upon the shaft, while the upper end
bears against a stationary support, ¢, thusex-
erting a downward pressure, which normally
maintains the spindlein the position shownin
the figures. It will be thusunderstood that at
a predetermined moment, once in every twelve
hours, the arm D’ will be thrown forward 1n
the manner described, and into a position to
move the minute-hand of the clock, provided
an upward force be exerted Dby the lever I
The position of the correcting-bar and the arm
D with reference ‘o the minute-hand of the
time-piece will determine the moment at which
the arm D’ will be thus placed in position to
move that and. It should, moreover, be ob-
served that the relative positions of the cam
D and the correcting-bar D? should be such
that the former shall engage with the arm 1)/
only at a time when the correcting-bar D is1n
a nearly horizontal position; otherwise the
yvoke D? will be pressed outward against one
end of the correcting-bar D?, and not 1n a po-
sition to engage therewith,

The distance which the correcting-bar D
may vary from a position parallel to the yoke
D? and still permit the lever D? to be pressed
outward will depend upon the distance the
yoke is allowed to drop below the arbor b7,
which carries the minute-hand. In practice it
is found desirable to so adjust these positions
that the correcting-bar D? may deviate from
the horizontal line adistance sufficient to allow
the minute-hand of the clock to indicate a time
two or three minutes fast or slow of the cor-

Mounted upon this arbor is a time-correcting { rect time. If,now, ata prearranged moment—
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say once in each twelve hours—the arm D’ be | the yoke against the correcting-bar, as Iintend

brought into the proper position for adjusting
the correcting-bar D3, and an upward blow be
given by the printing-lever F,the yoke D? will
force the correcting-bar 1?® into a position par-
allel to itself, thereby causing the minute-hand
of the clock to indicate the correct time.
the clock has lost or gained an amount not ex-
ceeding two or three minutes during the inter-
vening period, it will be thus automatically
corrected for that error.

Upon the end of the arbor d’ opposite that
which carries the armm D’ is mounted a ham-
mer, D? which receives an upward impulse
whenever the forked arm D? is thrown upward
by the shaft I, and strikes a bell, d° thus in-
dicating, by an audible signal, that the clock
has been adjusted to the correct time.

The operation of the printeris as follows: A
seriesof electric pulsationsofalternating polar-
ity are sent from the transwmitter over the first
line-wire to the binding-post W, which pass
from thence through the metalli¢ frame A and
clock-work mechanism to the arm P, contact-
spring R, and contact-point 7 to the electro-
magnets (&, which control the movements of
the type-wheel, and from thence to the ground
through the binding-post X. In this manner
the type-wheel is allowed to rotate step by step
until the required character which is to Dbe
printed is in position abovethe paper tape. An
electrical impulse is thereupon sent from the
transmitter,ashereinbefore described, through
the second line-wire connecting with the bind-
Ing-post Y, the press-magnet ¥, and the bind-
ing-post Z, causing the armature f to be actu-
ated and the press-lever thrown upward. The
movementof thearmature-lever It'? by the same

- operation allows therollers T and T’ to rotate,

40

45

carrying the paper ribbon a sufficient distance
for the next character to be printed. This oper-
ation 1s of course repeated for each character
printed. o

Whenever the printing mechanism is for a

moment inactive the motion of the shaft %, car-

rying the minute-hand b, will cause the con-
tact-spring Iv to be moved {from the contact-
point 7 to the contact-point 7/, thus transfer-
ring the circuit from the type-wheel magnets
to the unison-magnet, as before described. The

last-named magnet will thereupon attract its

55

60

armature and release the sleeve carrying the
type-wheel and pinion n, allowing the same to
move forward to the zero-point, at which it
will be arrested by the stop &% in the manner
hereinbefore described. The stop m* will now
press against the beveled end of the extension

~p? and throw the arm P backward, thus break-

ing the circuit between the contact-spring R
and the contaci-point 4 and again closing the
circuit through the contact » to thetype-wheel
magnets. This ¢irenit will remain closed so
longas the stopm? blocksthe pathof the arm P.

I do not herein specifically claim the later-
ally and vertically moving yoke, nor the mech-
anism{orbringing thesameinto the planeof the

eorrecting-bar, nor the mechanism for foreing

It

to embody and claim the same in an applica-
tion, to be hereafter filed by me for Letters
Patent, relating to improvements in electric
clocks. -

I claim as my invention— |

1. The combination, substantially as herein-
before set forth, in a printing-telegraph, of a
type-wheel, a platen for effecting the impres-
ston of a character upon said type-wheel, a
clock or time-piece, a corrector for adjusting
the minute-hand of said time-piece, and mech-
anism, substantially such as described, for act-
uating said platen and corrector.

2. The combination, substantially as herein-
before set forth, in a printing-telegraph, of a
type-wheel, a platen for effecting the impres-
sion of a character upon said type-wheel, a
tLime-piece, a corrector foradjusting the minute-
hand of said time-piece, and an electro-magnet
for actuating said platen and corrector.

o. T'he combination, substantially as herein-
before set forth, in a printing-telegraph, of a
platen for effecting the impression of a char-
acter npon the type-wheel, a corrector for ad-
justing the minute-hand of a time-piece, an
electro-magnet for actuating said platen and
corrector, a line-wire, and two independent
transmitters econnected therewith, one for act-
nating the printing-platen and the other for
actuating the time-corrector. -

4, The combination, substantially as herein-
before set forth, in a printing-telegraph, of a
clock or time-piece, mechanism, substantially
such as described, for correcting the position
of the hands of said time-piece by the action
of the printing mechanism, and means for dis-
connecting the printing from the correcting
mechanism except at stated times or when
the correction is to be effected.

5. The combination, substantially as herein-

‘before set forth, in a printing-telegraph, of an

intermittently - rotating shaft, a radial arm
mounted thereupon, a circular range of finger-
keys, each of which, when depressed, arrests
the rotation of the arm at a predetermined
point, a line-wire, a transmitter actuated by

sald shaft forsendingelectrical pulsations over

sald line-wire, a second live-wire, and a yield-
1ng contact-lever mounted upon said radial
arm, which closes a cirenit with said second
line-wire when brought into contact with a de-
pressed key. |

6. The combination, substantially as herein-
betore set forth, in a printing-telegraph, of an
iniermittently-rotating shaft, a battery, a line-
wire, a series of finger-keys for controlling the
movement of said shaft, a pole-changer for
sending electric pulsations of alternate polar-
ity from said battery through said line-wire, a
second line-wire, and a Key or circuit-closer
which transmits a pualsation of either polarity
over the second line-wire, and 1s actuated
whenever said shalt is arrested by the depres-
sion of a finger-key. - .

7. The combination, substantially as herein-
betfore set forth, in a printing-telegraph, of a
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type-wheel, an electro-magnet for controlling
said type-wheel, a unison-stop, a device for re-
leasing the type-wheel from the control of said
electro-magnet while being brought to unison,
a constantly-moving time-train, and a circuit-
changer operated by said time-train to close a
circuit through anindependent electro-magnet
for actuating said releasing device whenever
an intermission occurs in the movement of the
type-wheel.

8. The combination, substantially as herein-
before set forth, of a main line, an electro-mag-
net included in said main line, a type-wheel
controlled Ly said electro-magnet, a unison de-
vice, an independent electro-magnet for con-
trolling the action of said unison device, a cir-
cuit-changerfordiverting the main-line current
from the type-wheel magnet to the anison-mag-
net during a pause in the movement of the
type-wheel, and a time-train and conncctions,
substantially such as described, for actuating
said circuit-changer.

9, The combination, substantially as berein-
before set forth, of a main line, an electro-mag:-
net included in said main line, a type-wheel
controlled by said electro-magnet, a unison de-
vice, an independent electro-magnet for eon-
trolling the action of said unison device, a ¢ir-
cuit-changerfordiverting themain-line corrent
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magnet during a pause in the movement ot the
type-wheel, and a device moving with the
type-wheel for operating said circuit-changer
to close the circuit through said type-wheel
magnet when the type wheel is at the zero or
unison point.

10. In a printing-telegraph,the combination,
substantially as hereinbefore set forth, of the
type-wheel, the electro-magnet for controlling
said type-wheel, the type-wheel shaft, the
scape-wheel, the clatch-wheel longitudinally
movable along said shaft, the locking-pin, the
spring for normally locking the clutch-wheel
and pin together, the fork for disconnecting
said clutch-wheel from the pin, theindependent
electro-magnet for actuating the fork, the cir-
cuit-changer, and the device moving with the
type-wheel for operating said circuit-changer
to close a cirenit through the type-wheel mag-
net when the type-wheel is at its zero or uni-
son point. |

In testimony whereof I have hereunto sub-
scribed my name this 25th day of January, A.
D. 1832.

ADOLPHUS A. KNUDSON,

Witnesses:

CHARLES A. TERRY,
WiLLiAM H. KENYON.
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