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To all whom it may concermn:

Be itknownthatl, FRED L. GREGORY, a C1t1-
zen of the United States, residing at Chicago,
in the county of Cook and State of Illinois,

have invented certain new and useful Im-_

provements in Electromechanical Clock Sys-
tems, of which the following isaspecification.
This invention relates to time telegraphy
grapiy

or electromechanical clock systems, and has
special reference to Improvements in appa-
ratus for actuating the secondary-dial mech-

anism in ““synchronous” clock systems of the
class specified, and for analogous purposes.

In clock systems of the class above speci-
fied, and more especially in so-called *“syn-
chronous” clock systems, or clock systems
having a plurality of secondary electrome-
Gha,mml ¢locks in circuit with and controlled
by aprimary clock ormaster-timepieceitis de-
sirable, for the purpose of securing synchro-
nism in the operations of all the clocks in the
circuit, that the effective operations of the
Secondm'y clocksshallresult from the circu
closingmovement of the primary clock rather
than from the cirguit-opening movement of

said clock, to thereby effect a relatively in-
stantaneous and coinciding registration of
the pointers or hands of all the clock mech-
anisms, and it is also desirable that each sec-
ondary-clock mechanism shall be positively
locked against movement simultaneously
with each opening of the circuit or immedi-
ately upon the complelion of the effective op-
eration of said clock mechanism.

The object of my present invention is, pri-
marily, to furnish an improved electrome-

chanical clock system embodying an electro-

mechanical secondary clock or dial mechan-
ism- having actuating apparatus in circuit

with a primary clock or master-timepiece,

and of such construction and organization as
to insure a positive registering movement of
the secondary - clock mechanism, substan-
tially instantaneous with the circuit-closing
movement of the primary clock, and with the
oreatest precision and with the least possible
e\pendnme of electrical energy, and also to
provide, in connection with the secondary-
clock me(}hwm&m} an automatically-operable
locking device in position and adapted for
positiv elv‘ locking the secondary-clock mech-
anism avainst 11'1f}1*emﬂﬂt immediately upon

1t~

the completion of the effective operation of
said mechanism, and in substantial synchro-
nism with the circuit-opening movement of
the primary clock.

In the preferred embodiment thereof her‘e-
in shown and described my invention con-

sists, in part, of a secondary clock having-

actuatmﬂ‘ apparatus embodying a pemphe-
mlly-toothed power-wheel,a power-shaft con-
centric to and driven Dby said power-wheel,
an oscillatory actuator, an impulse-pawl car-
ried by the actuator in normal operative en-
cagement with the power-wheel, a combined
10011111*0 and releasing device 1n 13051L1011 and
adapted for locking the power-wheel against
movement d urmﬂ'the idle orineffective move-
ment of the &Gttmtor, and for releasing the
same simultaneously with and during the et-
fective movement of said actuator, and means
in position and adapted for intermittently
operating the actuator, as will be hereinatter
more fully deseribed.

In the drawings accompanying and form-
ing part of this specification, Ifigure 1 18 a
side elevation of a portion of a Seeondmy clock
of an electromechanical system embodying
my present improvements, said figure show-
ing the dial of the clock in dotted lines and
showing the power-wheel and power-shaft
only of the dial mechanism. }ig. 2 is a rear
elevation of the secondary-clock mechanismn
in connection with a portion of a primary-
clock mechanism and electrical cireuit and
an intermittently - operable ecircuit-maker.
Fig. 3 is a vertical cross-section of the sec-

ondary clock, taken in datted line ¢ a, look-

ing toward the leit in Kig. Fig. 41s aplan
view of a secondary (31001& Eb& seen from above
in Fig. 2. Tig. 51s a horizontal cross-section
of the secondary clock, taken in line & b and
as seen from above in Fig. 2. Fig. 6 isa ver-
tical cross-section takenin line ¢ cand looking
toward the left hand in Ifig. 1. If1gs. 7, 38, 9
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10 and 11 are operative views of a portion of -

the clock, showing the five sucecessive posi-
tions assumed by Lhe parts of the motor dur-
ing the effective movement thereof. Kig. 12

is a rear elevation of a portion of the fra.me—
worlc of the secondary clock, showing a por-
tion of the power-wheel of the cloek mech-
anism in dotted lines and also showing the
locking device in position for engagement
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with the power-wheel. Tig. 13 isa plan view
of the locking-detent detached. Figs. 14 and
15 are face and edge views, respectively, of
the combined impulse-pawl carrying-arm and
actuator-stop. Ifigs. 16 and 17 are face and
edge views, respectively, of the pawl-locking
and detent-releasing device. Figs. 18 and 19
are face and edge views, respectively, of the
impulse-pawl for the power-wheel.

Similar characters represent like parts in
all the figures of the drawings.

In the drawings only so much of a time
telegraphy system or electromechanical clock
system 1s shown as is deemed necessary for
clearly illustrating the application and mode
of operation of my present invention.

sriefly stated, one form of a time telegraphy

system or electromechanical cloek system, as
shown in Ifig. 2 of the drawings, may com-
prise a primary actuator or master-timepiece
(designated in a general way by P) embody-

Ing an intermittently-operable circuit-malker
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12, a secondary clock (designated in a general
way Dby 5) embodying an eleetrically-pro-
pelled actuator, (designated in a general way
by M,) an electrical cireuit (designated in a
general way by T') embodying the electrieal
conductors ¢ and ¢’ having the electrical ter-
minals or contact-points 30 and 31 in the path
of movement of the primary cireunit-maker 12,
an electromagnet M adjacent to the motor M
and an clectrie battery 1V, as will be hereinaf-
ter more Tully deseribed.

The time-trains or dial mechanisms of the
primary clock P and the sccondary clock S,
which may be of any usual or suitable con-

struction or organization, are not fully shown

herein, as a complete illustration thereof is
deemed unnecessary to an understanding of
my present invention.

In IFig. 2 of the drawings I have gshown a

portion of the framework which carries the
time-train of the primary clock, together with
the escapement-wheel E,mounted in the usual
manner upon the escapement-shaft £, jour-
naled i the framework, and also the escape-
ment-anchor I, the pallets 27 and 27 of
which alternately engage the teeth of said
wheel 1. This escapement-shaft B is shown
carrying the cireuit maker and breaker, or,
as it will be hereinafter termed the “eircuit-
closer.” This circuit-closer, which is desig-
nated by 12, is in the nature of an arm ear-
ried upon the escapement-shaft B with the

outer end thereof in position for engaging

and for effecting a contact between the clee-
trical terminals 30 and 31, and thereby clos-
ing the circuit, a contact being effected at
each complete rotation of the escapement-
wheel K and its shaft K. Ovdinarily, the
circuit-closer will be periodically effeetive for
closing the circuit, the length of time between
clicetive actions thereof being governed by
the regulation of the timing mechanismn,
through the medium of which said circuit-
closer 1s actuated. This cireuit-closer and

555,090

the actuating mechanism thervefor may he
substantially the same as the circuit-closer
and the actuating mechanism shown and de-
scribed in my prior patent, No. 525,704, dated
September 11, 1894, to which reference may
be hadl.

Theelectrical terminals 30 and 31 are herein
shown in the nature of resilient springs, onc
located above the other and secured to ablock
of msulating material fixed to the framework
of the primary clock, the contact ends of said
terminals being in close proximity to cach
other, and one being projected into the path
of movement of the circuit-closer, as shown
in IFig. 2 of the drawings.

The framework of the sceondary clock,
which may be of any usual or suitable con-
struction for carrying the clock mechanism,
is herein shown consisting of the front and
back plates 2 and 2/, respectively, connectexl
together by pillars 3 and §', after the usual
manner of constructing clock-frames. The
back 2 of said framework, as herein shown,
also constitutes a connecting-bar for the elec-
tromagnets M’ which in the present instance
constitute the direet actuating means for ihe
motor M.

Lo avoid complication, only the dial D, the
minute-hand or pointer D', and the pointer-
shaft 20 of the dial mechanism are shown in
the drawings. |

As a convenient means for moving the
pointer of the secondary clock progressively
forward with an intermittent ov step-hy-stey
movement, I have provided, in conncetion
with the dial mechanism of the sccondary
clock,actuatingapparatusembodying an elee-
trically-propelled actuator M, loosely mount-
cd foroscillatory movement upon the pointer-
shaft 20, which shaft is. jornmnmaled at its ends
in bearings in the front and back plates, ©
and 2', of the framework, and practically con-
stitutes what will be hereinafter termed the
“power-shalt of the secondary clock-actu-
ating apparatus;” a peripherally - toothed
power-wheel 5, mounted upon the power-shaft
205 an 1impulse-pawl 6 in normal operative
cngagement with a tooth of the power-wheel;
an impulse-pawl carricr 7, operatively con-
nected with the actuator M and adapted to
have a limited amount of free oscillatory
movement relatively and in the plane con-
centric to the plane of oscillatory movement
of the actuator; a spring-actuated detent or
click Liin position and adapted for automati-
cally engaging in a tooth-noteh in the power-
wheel; a combined pawl-locking and detent-
releasing device R, pivotally carried Dy {he
impulse - pawl carricr and operatively con-
nected with the actuator M and having arms
in position and adapted one for locking the
pawl In engagement with the power-wheel
and the other for simultan couslty releasing
the detent I. from engagement with said
power-wheel, and means, substantially as
hereinafter deseribed, for limiting the work-
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ing stroke of the actuator M and the impulse-

pawl 6, all of which will be hereinafter more
fully described. -

In the organization thereof herein shown
the actuator M, which also constitutes the
]:nagnet-m*m&tm*e, and which will sometimes
be referred to herein as an *‘actuating-arma-
ture,” is propelled in one direction by the
electromagnetic attraction of the poles Y and
9" of the electromagnet M', which magnet is
carried by the framework and has its poles 9
and 9', respectively, located at the opposite
sides of and in a plane parallel to the axis of
oscillation of the actuating -armature, the
ends of said magnet-poles bemﬂ in close prox-
imity to the path of movement of said arma-
ture, as will be readily understood by refer-

~ence to Ifigs. 2, 4, 5, and 6 of the drawings.
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The m&f}net for propelling the ar matum oY
actuator M has the usual coils 12 and 12’ sur-
rounding the cores 9 and 9, respectively, said
magnet being energized by electricity sup-
plied to the coils 12 and 12’ through the elec-
trical conductors ¢ and ¢’ in the usual man-
ner of energizing eclectromagnets. One of
sald conductors is shown leading to the coil
12, and the other of said conductors 1s shown
leading to the coil 12', connection being made
between the coils 12 and 12’ through the wire
50, as shown most clearly in Fig. 2 of the
drawings.

The wmdinﬂ of the magnet-coils of the sec-
ondary clock EbIld the connectlon of the same
with the source of electrical supply (which
supply willusually be a primary battery which
supplies electrical energy to a series ol sec-
ondary clocks, in a circuit of which this clock
formsaunit) should, of course, be doneinsuch
manner as to propel the magnet armature or
actuator M in the direction required by the
character of the operative partsin connection
with and to be operated by said actuator.
This actuating-armature is shown supported
to oscillate In close proximity to the poles 9
and 9’ of the magnet and in a plane trans-
versely of theaxial plane of sald magnet, and
is preferably weighted at one end thereof, as

shown. at 4, to ellect a return stroke Lheleof |

by g oravitation. |

The, impulse-pawl carrier 7 1s preferably
loosely mounted at its inner end upon the
power-shaft 20 and is provided at or near 1ts
outer end (at which end the impulse-pawl 6

is pivotally carried) with laterally-projecting

stop-arm 7’ in position and adapted for co-
acting with stop-abutments 13 and 13" upon
the front plate, 2, of the framework of the
clock, said StOp-&l"lll, in conjunction with the
abutments 15 and 13', limiting the working
stroke of the impulse-pawl carrier, and conse-
quently limiting the effective movement of
the power-wheel 15 and power-shatt 20.

The stop-abutments 13 and 13" for the stop-
arm 7' of the impulse-pawl carrier are shown
in KHig. 2 asformed by the two opposing walls
of a recess 14, formed through the front plate,
2, of the framework, the stop-arm having a

“apply sut

Co

lateral projection 7 at the outer end thereof
that extends into the recess 14 in position to
alternately engage the opposite abutments 15
and 13’ |

It will of course be understood that the con-
struction and organization of the means here-

1in described forlimiting the effective or work-

ing stroke of the 11111311150-1)@“71 carrier and the
mechanisms actuated thereby may be modi-
fied without departure from my invention.
As a convenient means for effecting an.op-
erative connection between the power-wheel
and the power-shaft and at the same time
provide for the rotation of the power-shaft in-
dependently of the power-wheel—as, for in-
stance, when it is desired to ‘“set” the hands
Wl’ohout moving the other parts of the dial
mechanism—I hmre provided a {frictional
driving-connector between the power-wheel
and the power-shaft. This connector (desig-
nated by 16) in the form thereof herein shown
is in the nature of a curved oblong spring
carried upon the shaft 20 and bem*mm at 1ts
inner face at the outer ends thereof against
the face of the power-wheel near the perlph-

ery thereof and. bearing at its outer face near

the middle portion thereof against a fixture
(herein shown as a collar) upon the shaft 20.

It will be understood that the frictional
driving-connector will be constructed to exert
a frictional driving stress somewhat in excess
of the natural working resistance of the mech-
anism actuated by the power-wheel, so that
during the operation of the actuator an ad-
vancing movement of the power-wheel will
insure a synchronous and coinciding move-
ment of the power-shaft and the mechanism
carried thereby, and it will furthermore per-
mit an independent rotative adjustment of
the power-shaft it being simply necessary to
icient 1013&1]11?'6 force to the power-
shaft, while the power-wheel is locked against
movement, as will overcome the 1*esista,nce of
the frictional driving-connector.

The impulse-pawl 6 isin the nature of a le-
ver fulerumed near the middle portion there-
of upon a stud 6’ carried at the outer end of
the pawl-carrier 7, as shown 1n If1g. 2, and 18
herein shown organized to exert a pullm ac-
tion upon the power-wheel, and will be so con-
structed as to autonmtimlly assume an op-
erative engagement with the power-wheel by
its own grmﬂty It will, of course, be under-
stood that the construction and organization
of the impulse-pawl may be modified within
the scope and limits of my invention and that
independent means might be provided for ef-
fecting a positive engagement of the pawl
with the power-wheel. -

The locking-detent L is in the nature of an
arm pivoted at one end, as at 8, upon the
front plate of the framework and having its
opposite end bent outwardly to form a cateh
8', adapted for successively engaging in the
tooth-spaces of the power-wheel, said detent
being normally held in locked engagement
with the power-wheel, preferably by means of
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a spring 17, secured at one end to the front
plate, 2, and bearing at its free end upon the
upper edge of the detent, as shown in Fig. 12.

The pawl-locking and detent-releasing de-
vice R is somewhat in the nature of a U-
shaped lever, and is pivotally carried, near
the outer end thereof, preferably by the stud
', that carries the impulse-pawl, said lever
having at the outer end thereof a pawl-lock-
ing arm 18 which extends under and is in po-
sition for lifting the inoperative end of the
impulse-pawl 6, so as to throw the operative
end thereof into engagement with the tooth
of the power-wheel, and also having at the
inner end thereof a detent-lifting arm 18’ in
position and adapted for engaging and lifting
the detent out of locking engagement with
the power-wheel. |

In practice with an apparatus of the con-
struction and organization herein described
16 18 desirable that in operation the pawl-lock-
ing and detent-releasing device shall have a
slight lead in its movements over the move-
ments of the impulse-pawl carrier, so that
sald device will effect a disengagement of the
detent from the power-wheel before the pawl-
carrier eiffects an advancing movement of the
impulse-pawl, and will also effect an engage-
ment of the detent with the power-wheel be-
fore the pawl-carrier effects aretractive move-
ment of the impulse-pawl, to thereby insure
a positive locking of the power-wheel at all
times against movement other than when the
impulse-pawl is in effective operation.

As a convenient means for actuating the
locking-detent. L slightly in advance of the
impulse-pawl 6, the pawl-locking and detent-
releasing device R has a relatively small slot
18" formed therein, preferably near the in-
ner end thereot, and the impulse-pawl car-
rier 7 has a relatively large slot 7" formed
therein in position to register with the slot
18" in the pawl-locking and detent-releasing
device, and the oscillatory actuator M (which
18 the prineipal actuator of the motor, of which
the elements above named constitute a part)
carries, preferably at the end of an arm 4"
a pin or projection 23, which extends through
the slots or openings 18" and 7" in the pawl-
locking and detent-releasing device Rand the
impulse-pawlcarrier 7, respectively, as shown
most clearly in Ifigs. 2 and 3 of the drawings.
T'his pin 28 practically constitutes the actu-
ating -connector between the impulse-pawl
carrier 7 and the oscillatory actuator M of the
actuating apparatus. Dy this construction

and organization it will be seen that upon

the beginning of the working stroke of the
actuator M the actuating-conncector 23, to-
gether with the pawl-locking and detent-re-
leasing -device 1s moved from the position
shown in Iig. 7 of the drawings to that shown
1 Ifig. 8 and lifts the detent from its locked

to 1ts unlocked positions, as shown in said

figure, before said connector acts upon the
impulse-pawl carrier to effeet a working
movement of the impulse-pawl, this,of course,

being due to the difference in the relative
widths of the slots 18”7 and 77 in the detent-
actuator and impulse-pawl carrvier, respect-
1vely, the play or free movement of the con-
nector 2s and pawl-locking and detent-re-
leasing deviee R, relatively to the impulse-
pawl carrier being substantially equal to the
distance traversed by the locking-detent in
one complete stroke thereof, which will be
readily understood by a comparison of Figs,
7 to 11, inclusive, of the drawings.

After the actuator M (during its working
stroke) has carried the pawl-locking and de-
tent-releasing device R from the position
shown in Fig. 7 to that shown in I'ig. 8 the
actuating - connector 23 effectively engages
the impulse-pawl carrier 7, and during the
continued or remaining portion of the stroke
of the actuator M carries the impulse-pawl
6 from the position shown in I'ig. 8, success-
ively, to the positions shown in Figs. 9 and
10, respectively, and in the meantime the
pawl-locking and detent-releasing device R
will have been successively carried to the po-
sitions shown in Ifigs. 9 and 10, which com-
pletes the effective stroke of the impulse-pawl
and the locking-detent. When the parts are
in the position shown in Fig. 10, the detent
L 1s immediately thrown into locked engage-
ment with the power-wheel, which prevents
accldental movement of the power-wheel and
the mechanism actuated thereby. It is de-
sired to state in this connection that simul-
taneously with the effective action of the
pawl-locking and detent-releasing device R
upon the locking-detent L the armn 18 of said
pawl-locking and detent-releasing device R
1s thrown into engagement with the inoper-
ative end of the impulse-pawl, which throws
the operative end of said pawl into positive
engagement with a tooth of the power-wheel
and prevents accidental disengagcement of
sald pawl from the power-wheel during the
effective stroke of the pawl, and, simultane-
ously with the retractive movement of the
pawl-locking and detent-releasing device,
caused by the retractive movement of the os-
cillatory actuator M of the actuating appara-
tus, the arm 18 of said pawl-locking and de-
tent-releasing device is immediately disen-
cgaged from the inoperative or free end of tlie
impulse-pawl, as will be understood by a com-
parison of Ifigs. 10 and 11 of the drawings,
which leaves the impulse-pawl free to vi-
brate during its retractive or backward move-
ment.

It will be understood that at each encrgi-
zation of the magnet M, which is effeeted Dy
the closing of the electrical cireuit through
the medium of the intermittently-operable
circult-closer, the actuator M will instantane-
ously move from the position shown in IFig. 7
to that shown in Fig. 10 of the drawings, and
through the medium of the connecting mech-
anism hereinbefore described the power-

shaft is rotated the requisite part of a com-
plete rotation, this part being usually a ““min-
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ute-are’ distance or a distance necessary to

advance the minute-hand of the secondary
clock a distance equal to a minute-division
of the dial D, and upon the opening of the
circuit by the circuit-closer carried by the
primary-clock mechanism P the actuator M
will drop by its own gravity from the position
shown in Fig. 10 to that shown-in Ifig. 11 of
the drawings, the power-wheel and the mech-
anism actuated being thereby maintained
locked until the next effective action of the

_ actuator M.
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In practice the power-wheel will usually
have its periphery divided by the tooth-spaces
into sixty aliquot parts corresponding to the
minute divisions (not shown) of an ordinary
clock-dial, as D, and the escapement-wheel
shaft that carries the primary circuit-closer
will be so timed in its movements as to make
one complete rotation at intervals of one min-
ute, and through the medium of the eircuit-
closer close the circuit once every minute,
and thereby cause the motor of the secondary
clock to carry the minute-hand a one minute-
are distance, as will be readily understood by
those skilled in the art to which this invention
appertains.

Ttis desired tostate in this connecticn, how-
ever, that the actuating mechanism of the sec-

ondary clock may be constructed and organ-

ized to operateintermittently, without regard
tothelength of time between operations there-
of; andalsothatsaid mechanism constitutes a
mechanical apparatus adapted tobe employed
with and for actuating any mechanism other
than a clock mechanism in which it is desir-
able toattain a progressive step-by-step move-
ment. .

It will be observed by reference to the draw-
ings that the power-wheel, impulse-pawl, and
impulse-pawl actuator have, as hereinbefore
inferred, working movements about a com-
mon center, their .axes of movement being
preferably coincident, and for this reason I
am enabled to secure the requisite range of
movement of said parts in a very compact
organization of mechanismand with the least
possible frictional resistance.

Having thus deseribed my invention, what
I claim is— -

1. In an apparatus of the class specified,
the combination with the framework, and with
the power-shaft revolubly carried on said
framework; of a peripherally-toothed power-
wheel mounted upon, and adapted for rotat-
ing, the power-shaft; an oscillatory power-
wheel-actuating armature having its axis of
movement coincident with the axis of the
power-wheel; an impulse-pawl in normal op-
erative engagement with the power-wheel,and
actuated by the armature to intermittently
rotate said power-wheel; a locking-detent in
normally-locked engagement with the power-
wheel; a pawl-locking and detent-releasing
device controlled by the armature, and hav-
ing means in position and adapted for si-
multaneously actuating the pawland detent to

T

lock the formerin, and release the latter from,
engagement with the power-wheel; an electro-
magnetin position forimpelling the armature;
and means for intermittently energizing said
magnet, substantially as described.

2. In an apparatus of the class specified,
the combination with the framework; of a
power-shaft journaled in said framework; a
peripherally-toothed power-wheel revolubly
mounted upon, and adapted for rotating,
said power-shaft; a frictional driving-connec-
tor between, and operatively connecting, the
power-shaft and power-wheel; an intermit-
tently-operable oscillatory actuator; an im-
pulse-pawl controlled by said actuator, and in
normally-loose engagement with,and adapted
for intermittently rotating, the power-wheel;
a locking-detent in normally-locked engage-
ment with the power-wheel; a pawl-locking
and detent-releasing device controlled by the
actuator, and adapted for simultaneously act-
uating the pawl and detent to lock the former
in, and unlock the latter from, engagement
with the power-wheel; and means for 1nter-
mittently oscillating the actuator, substan-
tially as described. | '

3. In an apparatus of the class specified,
the combination with the power-wheel, and
with an actuator, and with means for inter-
nmittently operating said actuator; of a recip-
rocally-effective impulse-pawl and locking-
detent, the former of which is in normally-

unlocked engagement with the power-wheel,

and the latter of which is in normally-locked
engagement with said power-wheel; and an
oscillatory pawl-locking and detent-releasing
device controlled by the actuator, and adapt-
ed for simultaneously actuating the pawland
detent to lock the former into engagement,
and unlock the latter from engagement, with
the power-wheel, upon the inauguration of
the working stroke of the actuator, substan-
tially as deseribed, and for the purpose set
forth. |

4, In anelectric-clock mechanism, the com-
bination with a suitable framework; of a ro-
tary power-wheel; a reciprocally-effective im-
pulse-pawland locking-detent in position and
adapted for reciprocally actuating and lock-
ing the power-wheel; an intermittently-oper-
able actuating-armature supported for oscil-
latory movement in juxtaposition to the poles
of a magnet; means in connection with, and
controlled by, the armature for simultane-
ously actuating the pawl and detent to lock

the former in, and release the latter from, en-

gagement with the power-wheel, and for ef-
fecting a working stroke of the impulse-pawl
simultaneously with the release ot the detent;
an electromagnet in position for impelling the
armature; and means for intermittently en-
ergizing said magnet, substantially as de-
seribed, and for the purpose set torth.

5. In anelectric-clock mechanism, the com-
bination with the framework, and with the
peripherally-toothed power-wheel, and the
shaft actuated by said power-wheel; ot a re-
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ciprocally-effective impulse- pawl and lock-
ing-detent, the former of which is in nor-
mally-unlocked engagement with the power-
wheel, and the latter of which is in normally-
locked engagement with the power - wheel;
and intermittently and electrically propelled
actuating mechanism in operative connection
with, and adapted for simultancously lock-
ing, the impulse-pawl and unlocking the de-
tent relatively to the power-wheel, and for
effecting a~working stroke of the impulse-
pawl simultancously with the release of the
detent, substantially as described, and for
the purpose set forth.

0. Imanapparatusof the class specified, the
combination with the framework,and with the
peripherally-toothed power-wheel having its
shaft journaled in said framework; of a recip-
rocally-effective impulse-pawl and locking-
detent in position and adapted for reciproeally
actuating and locking the power-wheel; an
oscillatory impulse-pawl carrier; and an oseil-
latory pawl-locking and detent-lifting device
adapted for simultaneously actuating the
pawl and detent to lock the formerin, and
release the latter from, engagement with the
power-wheel; and means, substantially as de-
scribed, for oscillating the pawl-locking and
detent-lifting device and the impulse-pawl
carrier, the former in advance of the latter,
substantially as deseribed, and for the pur-
pose set forth. |

7. Inanapparatusof the class specified, the
combination with the framework,and with the
power-wheel havingits shaft journaledinsaid
framework; of a rveciprocally - effective im-
pulse-pawl and locking-detent; an impulse-
pawl carrier supported upon the shaft of the
power-wheel, and having a relatively wide
transverse slot therethrough; a pawl-lock-
ing and detent - lifting device suitably sup-
ported upon the pawl-cavrier in position and
adapted for simultaneously actuating the
pawl and detent to lock the former in, and
release the latter from, engagement with tlhe
power-wheel, and having a relatively narrow
slot in the lower end thercof in register with
the slot in the pawl-carrier; an oscillatory act-
uator having a projection extending through
the registering slots in the pawl-carrier and
pawl-loeking and detent-lifting device, and
aclapted for oscillating the pawl-locking and
detent-lifting device in advance of the pawl-
carrier; and means forintermittently oscillat-
ing said actuator, substantially as deseribed.

3. Inanelectric-clock mechanism, the com-
bination with the peripherally-toothed power-
wheel and with the oscillatory actuator; of a
gravity-pawl pivotally supported upon a ecar-
rier in position for engaging a tooth of, and
foradvancing,the power-wheel: an oscillatory
pawl-carrier in operative connection with the
actuator; an oscillatory pawl-locker carrvied
by, and adapted foralimited amount of move-
ment independent of, the pawl-carrier, and
also adapted forlocking the pawl into engage-
ment with the power-wheel; a movable con-

nection between the pawl-locker and pawl-
carrier; andmeans for intermittently osciilat-
ing the actuator, substantially as deseribed
and for the purpose set forth.

J. Imanapparatus of the class specified, the
combination with the framework; of the
power - shaft journaled in said framework:
the peripherally-toothed power-wheel in fric-
tional driving connection with said shaft; the
oscillatory actuator; the oscillatory impulse-
pawl carrier carried upon the power-shaflt for
movement concentrie to the power-wheel, and
in operative connection with the actuator s the
impulse-pawl pivotally carried at the outer
cnd of the pawl-carrier in position for engag-
ing a tooth of, and adapted for intermittent \
advaneing, the power-wheel; thespring-actu-
ated detent in normally-locked engagement
with the power-wheel; the pawl-locking and
detent-lifting device pivotalily carried by the
pawl-carrier, and adapted for simultancously
locking the pawlin, and releasing the detent
from, engagement with the power-wheel: an
actuating-zonnector between the pawl-lock-
g and detent-releasing device; the pawl-
carrier for operating the pawl-locking andd
detent-lifting device and pawl-carrier, the
former in advance of the latter; and means
forintermittently operating the actuator,sub-
stantially as described, and for the purpose
set forth.

10. In an apparatus of the class speeified,
the combination with the frameworlk; of a
power-shaft journaled in the framework; a
peripherally - toothed power-wheel carried
upon sald shaft; an oscillatory actuator: elee-
tric mechanism, substantially as deseribed,
tor intermittently oscillating said actuator:
an oscillatory impulse-pawl carrier in radial
disposition relatively to the power-wheel and
In operative connection with the actuator; a
stop-arm on the pawl-carrier adapted for on-
gaging stop-abutments on the framework to
limit the effective throw of said carrier; stop-
abutments upon the framework located with-
in the path of movement of the stop-arm upon
the carrier; an impulse-pawl pivotally cair-
ricd at the outer end of the pawl-carrier in
position for engaging a tooth of, and adapted
for intermittently advancing, the power-
wheel; a locking-detent in normally-locked
engagement with the power-wheel; a pawl-
locking and detent-lifting device pivotally
carried by the pawl-carrvier, and adapted for
simultanecously locking the pawl in, and re-
leasing the detent from, engagement with the
power-wheel; and an actuating-connector he-
tween the pawl-locking and detent-releasing
device and the pawl-carvier for operating the
pawl-locking and detent-releasing deviee and

?

pawl-carrier, the formerin advance of the lat-
ter, substantially as described, and for the
purpose set forth.

LI, In a secondary electric-clock mechan-
ism, the combination with a rotative toothed
power-wheel; of an actuator; animpulsce-pawl
in operative connection with, and adapted to
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be operated by, the actuator, and in position
for engaging the teeth of the power-wheel; a
locking-detent in position and adapted for
engaeing and locking the power-wheel inter-
mediate to successive operations of the im-
pulse-pawl; apawl-locking and defent-releas-
ing device in position and adapted for simul-
taneously actuating the pawl and detent to
lock the former in, and release the latter from,
engagement with the power-wheel; and means
forintermittently operating the actuator, sub-
stantially as deseribed,and for the purpose set
forth.

12. In an apparatus of the class specified,
the combination with the framework; and
with the power-shaft and power-wheel opera-
tively connected together; of animpulse-pawl
in position and adapted for intermittently en-
caging and rotating said power-wheel; alock-
ing-detent in position and adapted for en-
oaging and locking the power-wheel interme-
diate to successive rotations thercot; and an
intermittently-operable oscillating actuator
co-operative with, and reciprocally effecting
a co-operative engagement between, the 1m-
pulse-pawl and power-wheel, and having the
axis of* the working stroke coincident with
the power-wheel axis, the locking-detent, and
the power-wheel, substantially as deseribed,
and for the purpose set forth.

13. In an apparatus of the class specified,
the combination of the framework ; of apower-
shaft; a power-wheel; and an oscillatory act-
uator having coincident axis of movement;
a reciprocally-effective impulse-pawl and
locking-detent in position and adapted, one
for actuating, and.the other for loeking the
power-wheel; means movable with the actu-
ator, and adapted for simultaneously releas-
ing the detent and locking the impulse-pawl
into engagement with the power-wheel, and
éffecting the working stroke of said 1mpulse-
pawl, substantially as described.

14. In an apparatus of the class specified,
the combination with the framework; of a con-
centrically-disposed power-shatt and power-
wheel in frictional driving connection, one
with the other; a reciprocally-effective 1m-
pulse-pawl and locking-detent in position
and adapted for reciprocally actuating and
locking the power-wheel; an intermittently-
operable oscillatory actuator having its axis
of movement coincident with the axis of the
power-wheel, and adapted for reciprocally re-
leasing the detent, and effecting a working

stroke of the impulse-pawl; and means for

intermittently oscillating the actuator, sub-
stantially as described, and for the purpose
set torth. |

15. In an apparatus of the class specified,

- thecombination with the framework, and with

the peripherally-toothed power-wheel, and
the shaft actuated by said power-wheel; of
an irnpulse-pawl in normal operative engage-
ment with a tooth of the power-wheel, and
having the axis of its working stroke substan-
tially concentric to the axis of the power-

wheel; a locking-detent in position -and
adapted for engaging in a tooth-notch in the
power-wheel, and for locking said power-
wheel against movement intermediate to ef-
fective operation of the impulse-pawl; an

oscillatory impulse-pawl carrier having 1its

axis of movement concentric to the power-
wheel; an oscillatory actuator; an actuating-
connector between and connecting the im-
pulse-pawl carrier and oscillating actuator;
means for intermittently oscillating the act-
uator; and means for simultaneously engag-
ing, and locking and releasing the impulse-
pawl and locking-detent, respectively, rela-
tively to the power-wheel, substantially as de-
seribed, and for the purpose set forth.

16. In an apparatus of the class specified,
the combination with the framework and with
the peripherally-toothed power-wheel and
the shaft actuated by said power-wheel; of
an impulse-pawl in normal operative engage-
ment with a tooth of the power-wheel; a lock-
ing-detent in position and adapted for engag-
ing in a tooth-notch in the power-wheel, and
for locking said power-wheel against move-
ment intermediate to effective operation of
the impulse-pawl; an oscillatory impulse-
pawl carrier having its axis of movement co-
incident with the axis of the power-wheel;

| means for limiting the effective stroke of the

impulse-pawl carrier; a pawl-locking and de-
tent-releasing device carried by the impulse-
pawlcarrierin position and adapted forsimul-
taneously locking the pawl into, and releas-
ing the detent from, engagement with the
power-wheel; and an electrically - propelled
oscillatory actuator in operative engagement
with the impulse-pawl carrier, and adapted
for intermittently actuating said impulse-
pawl carrier, and also in operative engage-
ment with, and adapted for actuating, the
pawl-locking and detent-releasing device,

‘substantially as described.

17. In an apparatus of the class specified,
the combination with the framework,and with
the power-shaft revolubly carried in said
framework; of a peripherally-toothed power-
wheel revolubly mounted upon said power-
shaft; a frictional driving-connector interme-
diate to, and co-operatively connecting, the
power-shaft and power-wheel; an impulse-
pawl carrier loosely mounted upon the power-
shaft; animpulse-pawl carried by said carrier
in normal operative engagement with a tooth
of the power-wheel; a locking-detent in nor-
mallocked engagement with the power-wheel;
a pawl-locking and detent-releasing device
carried by said pawl-carrier, and adapted for

simultaneously locking the pawl into, and re-

leasing the detent from, engagement with the
power-wheel; an oscillatory actuator revolu-
bly mounted upon the power-shaft, and car-
rying an actuator-connector in operative en-
cagement with the impulse-pawl carrier, sub-
stantially as described,
set forth.

18. In an apparatus of the class specified,
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the combination with the framework and with
the power-shaft journaled in said framework:
of a peripherally-toothed power-wheel mount-
cd upon, and adapted for rotating, said shaft;
an 1mpulse-pawl earrier mounted for oscilla-
tory movement upon said shaft, and carrying
an impulse-pawl in normal 01}61.«111\"’ e eNnEage-
ment with the power-wheel; a locking “detent
1 normal locked engagement with 1]1@ POWeL-
wheel; a combined p_m'rl locker and detent-
lifter pivotally mounted upon the impulse-
pawl carrier, and adapted for simultancously
engaging and effecting a locking and releas-
g movement of the pawl and detent rela-
tlwly tothe power-wheel; an oscillatory actu-
atorrevolubly mounted upon the power-shaft,
and carrying an actuating-connector in moyv-
able engagement with the combined pawl-
locker and detent-lifter and with the impulse-
pawl carricr, and adapted for limited amount
of ineffectivemovementrelatively tothe pawl-
carrier; and means for intermittently actu-
ating said carrier, substantially as deseribed,
and for the purpose set forth.

19. In an electromechanical clock system,
a secondary-dial mechanism embodying in
combination a suitable framework; a dial; a
pointer-staif carrying a pointer at one end
thereof adjacent to said dial; a power-wheel
in frictional driving connection with said
pointer-stalf; an 11}1p1115e -pawlin normal O]-
crative engagement with, and adapted for in-
ter 1111Lten1jly z‘udvmwm , the power-wheel; a

locking-detent in nor mal locked eng gagement

with the power-wheel; an impulse-pawl car-
rier supported for oscillatory movement upon
the pointer-stafl; acombined pawl-locker and
detent-lifter p'\ otally carried upon the im-
pulse-pawl carrier, and adapted for simulta-
neously engaging the impulse-pawl and loek-
ing-detent, to otfect a simuitancously locking
and Jolulsmn movement of said pawland de-
tent, E;p(}(JtIVG]'\T relatively to the power-
‘whu}l, an osctllatory actuating-armature in

opuatwe connection with the impulse-pawl .

arrier and the combined pawl-locking and
detent releasing deviee, and having its axis
of movement Slll)bmniml]y mmudent with
the axis of the power-wheel; amagnet having
the poles thereof in position to thct the
armature; a normally-open electrical cireuitf,
in connection with the magnet, and having
the contact-terminals ther eot m’l jacent to 1110
circuit-closer; an intermittently-operable eir-
cult-closer adjacent to the contact- -terminals;
and amaster-timepiece in operation with, and
adapted for intermittently actuating the cir-
cuit-closer, tothereby intermittently close the
circult, energize the magnet of the secondary -
dial 1110(3]151,1115111 and mtm mittently osecillate
the actuator, *111(1 elfect a parvti-rotation of
the power- whwi and the pointer-staff, sub-
stantially as described.

FRED L. GREGORY.
Witnesses:
RAYMOND GREGU,

HARRY GROOM.
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