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To all whom it may concern: |

Be it known that we, WILLIAM L. STEVENS
and EDWIN J. WESCOTT, citizens of the United
States, and residing, respectively, at Dorches-
ter, in the county of Suffolk, and Hyde Park,

in the county of Norfolk, and State of Massa-

chusetts, have invented certain new and useful
Improvements in Flectric Clocks, of which

‘thefollowing is a specification, reference being

had to the drawings accompanying and form-
ing a part of the same.
QOur invention is an improvement in that

class of electric clocks or clock systems in

which at given intervals of time electrical
impulses of current are transmitted from a pri-
mary clock or regulator to one or more Sec-
ondary time-pieces,and in which the movement
of the primary clocks is dependent in part
upon electro-magnetic action.

The general character of the system and the
principle of its operation are as follows: As
the primary clock or regulator, we employ &
toothed wheel arranged to be rotated step by
step by a device comprising a pawl and sys-
tem of locking mechanisiu and an armature of
an electro-magnet, which armature is mounted
so as to turn or revolve about a center. The
action of the electro-magnet is dependent upon
the movement of @ pendulum, which operates
as a cireuit-closer, and which is kept In mo-

tion by the influence of a weight, which 1s
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raised by the said armature, and has a move-
ment in the path of the pendulum. The
toothed wheel rotated by this combination of
devices has one or more pins or stops that
once or twice in each revolution of the wheel
close a circuit exterior to the clock, which in
turn either directly or indireetly operates the
other or secondary clocks, so that their move-
ments are in unison with those of the pri-
mary. |

The mechanism of the secondary clocks 1s
or may be substantially the same as that of

‘the primary, omitting the pendulum, which,

as it serves only as a circuit-closer, 1s not re-

_quired on more than one of the clocks of the

systemm.

" Heretofore in electrical time or clock sys-
tems apparatus constructed on the same gen-
eral principle as that above described has
been employed—that is to say, it 18 not new

to keep a pendulum in motion by the fall of a
weight raised by an electro-magnet, which
also operates to close a circuit at certain In-
tervals—say every minute or half-minute—to
one or more secondary clocks; butour inven-
tion involves many features of novelty and
novel applications of prineciples distinct frony
this, and which contribute greatly to the bet-
ter running of such systems, and produce a
simpler and more efficient apparatus.

In the drawings hereto annexed, Figure 1
is an elevation of the operative portions ol a
primary clock or regulator constructed in ac-
cordance with our invention. Iig. 218 a
view of a portion of the same with magnets,
weight, and pendulum removed. Iig. 3 1S &
top view of the primary-clock mechanism.
Fig. 4 is aside view of a portion of the pend-
ulum, showing its relative position when clos-
ing the cireuit. Fig. 5 is a rear view of the
mechanism of the secondary clocks or dials.
Fig. 6 is a section on line z z of Iig. 7, which
is a top view of the secondary-clock mechan-
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ism. Fig. 8 is a view of the devices for com- 75

pleting the circuit to the secondary clocks,
and the same being shown partly in diagram.
Fig. 9 is a plan view of the same.

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

Referring to Figs. 1, 2, and 3, which show
the primary clock, A is a base or plate, to
which is seeured by the slots @ and screws @ a
comparatively thick brass plate, B. In the

plate B is set a hard-metal pin or stud, C, the

end of which may be held by any arm or frame
whieh it may be most convenient to employ.
Upon this stud, which is fixed against rota-
tion, is mounted near the plate B a toothed
wheel, D. Next to or above this wheel is a
soft-iron plate, B, forming the armaturefor an
electro magnet or magnets, . This magnet
consists of a soft-iron core with right-angled
pole-pieces P, which are secured to the brass
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plate B. The stud C passes through the mid--

dle of the core, which forms a kind of frame,
that affords a firm support for the stud. On
cither side of the stud are wound the coils B’
B. The armature E is mounted so as {o turn
freely on the stud C, care being taken thatits

| movement in nowise effects that of the wheel

IOC
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D, except through the instrumentality of the | from moving it beyond the space of onetooth.
devices hereinafter described. A portion of | There should be S1xty teeth, so that tlie wheel
this armature is of such length that it moves | makes one revolution for every sixty oscilla- 4o
between the poles of the magnet without com- | tions of the pendulum. The upward move-

5 Ing in contact therewith; but it has extensions | ment of the armature also raises the lever H
¢ d, that limit the movement of the armature ! just before it is reached by the pendulum.
between the poles. The effect of this con- | The latter keeps the circuit clogsed by de-
struction 18 to vastly increase the attractive | pressing the pin %" into the mercury-cup until 75
force or effect when the magnet is energized, | it reaches the welghted lever I in its position

10 SO that a positive movement through a short | to which it has been lifted by the armature.
space 1s imparted to the armature by even a | The arm ' then slips off the blade m and
very feeble current. We have found the suc- | the circuit is broken, upon which the arma-
cessful operation or action of this apparatus | ture I drops back to its original position. 8o
to be in large measure due to this special form | The pendulum, however, continues its move-

15 of magnet and armature. To the stud Cis | ment to the left, lifting the lever H as much
also attached, by means of a flexible steel strip, | higher as is necessary to enable it to finish its
D', a pendulum, G, and in the path of move- | oscillation. As the pendulum swings back to
ment of thesaid pendulumisa weightedlever, | the right, it is followed by the lever II through 8 5
H, that is mounted upon the stud C, so as to | the distance which it was lifted by the pend-

20 turn freely thereon. The downward move- | ulum and that through which it was raised
ment of this lever is limited by astop, I. The | by the armature, the extent of the Iatter move-
armature It has eitherformed on itorattached | ment determining the energy imparted to the
to 1t a projection, ¢, to which is pivoted a | pendulum at each oscillation. The backward oo
pawl, J. There are also two pins or studs, £ | movement of the pendulum does not affeet

25 ¢, on this projection, uponthe latter of which ! the circuit, as the blade m simply trips over
reststhepawl J. The projection dis extended | the arm 7." The movement Imparted to the
to a greater length than the projection ¢, and | wheel D by this means is utilized to run a
carries an arm, h, that extends under thelever | train of wheels, as M, for a clock, or for clos. g3
H, so that when the armature is moved by the Ing the cireuit at regular intervals to other

30 attraction of the magnet or raised, as it will | elocks. This may be done in a variety of
hereinafter be designated, the arm 4 raises the | ways, one of which is illustrated in Ifigs. 8
lever H. The return movement of the arma- | and 9. In these figures N designates a light
ture or the movement away from the poles of | bar, which is supported by a suitable guide 100
the magnet is limited by a stop, I, and its | attached to the plate B. The bar N is con-

35 upward movement by a stop, J'. _ nected with an arm, N', from alightly-weighted

T'o the plate B is pivoted a lever, K, having circuit-controlling lever, O, and its forward
a pin, 4, that enters the teeth of the wheel D | end lies normally 1n the path of one or more
and locks the same against movement. To the pins, o, on the wheel D.  When, by the rota- 1G5
end of this lever is loosely pivoted an arm, L, | tion of the wheel, therefore, one of these pins

4o that rests upon a pin, 4, on the lever, and the | encounters the lever or bar N, 1t1s foreed over
end of which restsupon the pin fon the arma- | slj ghtly to the right causing the lever O to
ture. The coils of the magnet are included in tip and close the ecirenit; but in order that
the cireunit of a battery, I/, which contains as | the period of time during which the circuitis 110
a circuit-breakerabalanced lever, M, that dips | thus elosed may be very short a pin, P, 18 1n-

45 1nto a mercury-cup, & This lever is pivoted | serted in the bar N , and another, »’, in the
beside the pendulum G, and has an arm, !,  armature . When the bar N is moved by
that extends into the path of a blade, m, on | the pin o, the pin p is brought into the path
the pendulum. This blade is pivoted to the | of pin p’, so that the bar is raised by the re- 11 5
pendulum and has a stop, m/’. | turn movement of the armature and carried

50 T'he operation of the parts or devices now | back at once beyond the pin o. -
described is as follows: As the pendulum The circunit-controller O may make and
moves to the left the circuit through the mag- | break the cireuit to the other clocks directly,
net is closed so that the armature is raised. | or may serve as a relay to control said cireunit; 120

- Normally the wheel D is locked, but the up- f and in all cases suitable devices-—-such as re-

55 ward movement of the armature raises the sistances, condensers, or other well-known
locking-lever by the engagement of pin J with | means—should be employed toprevent the oc-
the end of arm L, so that the pawl J, engaging | currence of sparks upon the breaking of the
with the wheel D, turns it. Just before the | cireuit. When mercury-cups are employed, 123
armature reaches its upper stop or limit of | the surface of the nmercury, as shown in Ifig.

Co movement the arm 1L slips off from the pin f 1, should be covered with oil or glycerine.
and locks the wheel D, and the pawl J passes In constructing this apparatus we prefer to
under a pin, 7, which is placed just beyond | rivet the pin or arbor C to the plate A, and
the Ilmit of normal movement of the pawl,  when the locking-lever, pins, and magnet are 130
and has no effect unless the locking-lever fails | secured to the plate B the latter is secured to

65 to operate properly, in which case it servesto | the plate A by slots and serews so that it is
Jam the pawl between the teeth of wheel D, capable of being turned through a small are,

thus preventing the momentum of the wheel |

the object of this being that after all the
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“other parts are properly adjusted so that the

wheel rotates properly and the weighted lever
is lifted through a proper distance, the plate
as a whole may be turned, so as to bring the
lower end of the weighted lever 1n correct re-

lation with the pendulum.
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The secondary clocks to be operated or con-
trolled by the above-described primary elock
are shown in Iigs. 5, 6, and 7. In these the
wheel D and the locking-pawl mechanism and
magnet are the same as for the primary clock,
except that the wheel D is made to turn a
spindle, R, by which is carried the minute:
hand of the dial. From this spindlethe hour
hand is run by any proper system of redue-
ing gears. Of course the pendulum is not
employed with the secondary clocks nor the
weighted-lever for impelling it. The arma-
ture I is moved between the stops by the cur-
rents or current impulses transmitted from
the primary clock, each movement imparting
to the wheel D a movement of one tooth or
one-sixtieth of its revolution. In this way a
large number of clocks may be run from one
1esulator at a trifling cost, the clocks them-
selves, when made in accordance with our 1n-
vention, being extremely cheap and simple,
requiring little or no attention.

There are certain features which are par-
ticularly important in this invention. 'L'hat
of the armature mounted so as to turn about
a center-arm, having polar projections, has
been already alluded to. In addition to this
we find it very material to the attainment of
accurate results that the wheel D be locked
positively against movement at all times, ex-
cept while it is being impelled forward by the
armature. Ourarrangementof pawl or lock-
ing-levers accomplishes this in a simple and
effective manner. The construction and ar-
rangement of circuit breakers or controllers
is also an important feature, in that they
maintain the cireuit closed for very short

periods of time, thus economizing battery

power.

Having now stated the nature of our 1nven-
tion and the best manner of which we are
aware in which the same is or may be carried
into effect, what we claim 18—

1. The combination, with the train of a
time or regulating mechanism, of a station-
ary magnet having poles with curved faces,
an armature for moving or impelling said
train, pivoted at its center between and in
line with the curved faces of the poles and
limited in its movement about its center by
stops, and intermediate pawl and locking
mechanism, all as set forth.

9. The combination, with the train of a
time or regulating mechanism, of a station-
ary electro-magnet having right-angled pole-
pieces, an armature centrally pivoted bevween

said poles and limited in its movement, and.
a pawl and locking mechanism operated Dy

the movement of the armature for moving or 65

impelling the train, as set forth.

3. The combination,with the wheel or train
of an electric clock, of a stationary electro-mag-
net having right-angled pole-pieces, an arma-
ture centrally pivoted betweensaid pole-pieces

and limited in its movement, the said arma- -

ture having projections extending along the
sides of the pole-pieces of the magnet, and a

pawl and locking mechanism between the ar-

mature and the train, whereby the movements
of the said armature are imparted to the train,
as set forth.

4. The combination, with the wheels or
train of an electric clock, of an electro-mag-
net and armature, a pawl carried by the ar-
mature and engaging with one of the wheels,
a locking-pin placed just beyond the normal
limit of the movement of the pawl,and a piv-
oted lever having a pin that locks the wheel,
the said lever being adapted to be raised by
the armature through a portion of its path of
movement, as set forth.

5. The combination, with the train of an
electrie clock, of an electro-magnet, an armas-
ture, a circuit containing said maguet, and a
pendulum constructed and arranged for peri-
odically making and breaking the said circuit,
a pawl and locking mechanism for rotating
the train step by step by the movement of
the armature, and a weighted lever for impel-
ling the pendulum, arranged to be raised by
the upward movement of the armature, as de-
seribed. | *

6. The combination, with a base-plate car-
rying a stud or arbor, of a pendulum and
weighted lever connected with the arbor, a
plate adjustably secured to the base-plate, a
clock - train, and electro-magnetic impelling

mechanism carried thereby, substantially as

herein set forth. -

7. The combination,with one of the wheels
of a primary electric clock or regulator, of a
cireuit-controller for one or more secondary
clocks,composed of a bar attached to a piv-
oted circuit-controlling lever, the said bar be-
ing adapted to be moved in the direction of
its length by one or more pins on the sald
wheel and having a pin or projection that is
brought by said movement into the path of &
pin or projection on the train-impelling ar-
mature, whereby the bar is raised from en-
oagement with the pin or stop on the wheel,
as and for the purposes set forth.

WILLIAM L. STEVENS.
EDWIN J. WESCOTT.
Witnesses:

War. B. MASON,
HARRISON DUNHAM.
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