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To all whom it may concern.:

Be it known that I, Frep 1. GrerTyY, of Chi-
cago, 1llinois, have invented certain new and
useful Improvements in Electric Secondary

5 Clocks, of which the following is a specifica-
© tion. - '
- This invention relates to improvements in
clocks,and refers more specifically to improve-
ments 1n electric secondary clocks or those
10 which depend for their actuation upon a main
or master clock connected up in circuit there-
with., -
Among the objects of the invention are to

provide an extremely simple and reliable.

15 mechanism which entirely dispenses with use
of springs to control the movements of the
several parts; to provide a construction in
‘which the actuation or driving of thé clock-
movement is accomplished solely hy parts

20 moved by gravity and unatfected by varia-:

tions in the power which moves the weights
or welghted parts into position to actuate the

‘movement; to provide a construction which is

as nearly noiseless as practicable; to provide

25 a simple compact clock-movement which may

be conveniently supported upon an insulating-
plate which in practice forms the dial of the
clock; to so construct and arrange the parts
that the actuating and controlling pawl mech-
30 anism may be thrown out of engagement with
the main ratchet-wheel, and thus. release the
‘train of the gears which contro! the minute
and hour hands to enable the latter to be set
or readjusted; to provide asimple and power-
35 ful magnet construction wherein bhoth pawls
of a horseshoe codperate to impart driving
power to the clock mechanism; to provide an
improved pawl-and-ratchetmechanism which

while releasing the ratchet-wheel during the
40 downward movement of the latter neverthe-

less operates to positively arrest the latter and
‘prevent overthrow at each stepping-forward
movement, and in general to provide an im-
“proved mechanism of the characterreferred to.
45  To these ends the invention consists in the

matters hereinafter described, and more par-
ticularly pointed out in the appended claims::
and the same will be readily understood from.

the following description, reference being had

to the accompanying drawings, in which— 5o
Figure 1 is a front elevation of two clocks

embodying my inventionelectrically connect-

ed in series. Fig. 2 is a vertical sectional

view taken on line 2 2 of Fig. 1 and looking

in the direction of the arrows. Fig. 3 is an 55

inside elevation of the clock-movement de-

tached from the supporting-plate, and Fig. 4
1s a side elevation of the movementapplied to
the supporting-plate and viewed from the left-
hand side considered with reference to Fig. 6o
3. IKig. 5 is a sectional fragmentary detail of
the armature-sleeve and the stud upon which
the latter ismounted. Fig. 6isa view of the
main gravity-lever detached. Tig. 7Tisa view
similar to Fig. 3, showing the parts in changed 65
position. FKig. 8 is a view of the reverse side
of the parts shown in Fig. 6, including also
the pawl and detent members mounted there-
Ol.
Referring to the drawings, 1 designates as 70
a whole a suitable case which may be of any
suttable construction, that shown herein be-
ing of rectangular form and comprising side
walls 2 and back wall 3 and a front casing
member 4, (which may be a door,) having an 73
opening provided with an outer erystal 5 con-
veniently applied to the exterior of the front
casing memberand aninner dial-plate 6. simi-
larly applied to the inner side of the front
casing. | 30
The dial-plate 6 will be preferably made of

1sulating material, such as ground glass, and

made of sufficient strength to support: the
clock-movement as a whole, which is secured
to the central portion thereof, as indicated in 83
dotted lines at 7, Mg 1.

Desirably I provide a base-plate 8, of insu-
lating material, such as hard rubber or fiber,
which is secured rigidly upon the inner sur-
tace of the dial-plate by means of suitable 9o
screws 9, mserted through the dial and into
the base, as shown. Upon the inner surface
of the base-plate is mounted a main frame
member 10, which also constitutes the bhase

‘member of amagnet and is to this end made of 95
suitable iron and takes the form of a flat metal




o

~ bar arranged to extend vertically across the

Ln

o

20

25

30

- 35

40

43

50

55

60

central portion of the plate, and desirably
made rigid with the latter by extending the
securing-screws 9 therethrough. |

11 and 12 designate the magnet -spools,

which are suitably mounted upon the oppo-
site end portions of the bar 10, the core mem-

hers 13 and 14, respectively, of said spools
being arranged to extend beyond the outer
ends of the latter, as best indicated in Fig. 4.

‘The armature (designated as a whole 15) is
pivotally mounted between its ends at a point
eqitidistant between the two magnet-spools,
so that the latter may act thereon simultane-
ously. To this end I mount a suitable sup-
porting-plate 16, of non-magnetic material—
as, for example, brass—upon the outer ends
of the armature-cores 13 and 14, which forms
a suitable support upon which to pivot the
armature 15. Preferably said pivot-support
comprises a stud 17, having a reduced and
shouldered portion 18 inserted in a suitable

aperture in said supporting-plate and held

therein by means of a screw 19, as indicated
clearly in detail Fig. 5. Upon said stud 17
is journaled a sleeve 20, upon one end of which
the bar-like armature 15 is rigidly mounted,
the length of the armature being such as to

extend at its ends adjacent to the proximate

sides of the armature-cores, but not into con-
tact with the latter. In order to enhance the
effectiveness of the magnet, the armature-
cores are cut away or erased, as indicated at
21, upon their sides adjacent to the armature,
and the ends of the armature-bars are made
concentric with the pivotal axis of the latter,
as indicated clearly in Figs. 3 and 4. '
‘Upon the end of the sleeve 20 opposite that

to which the armature is secured 1is rigidly

mounted a weighted- arm 22, which extends
obliquely upward and laterally outward with
reference to the longitudinal axis of the ar-
mature, said weighted arm 22 being likewise
made rigid with the sleeve, and therefore tend-
ing to normally oscillate the armature out of
alinement with a line extending between the
armature-cores of the two spools. The ex-
tent of oscillation of the armature under the
welght of sald arm is limited by means of a
stop-stud 23, mounted upon the armature and
projecting outwardly, so as to engage the ad-
jacent edge 24 of the supporting-plate 16, the
stop-stud being desirably surrounded by a
cushioning-ring 25, of rubber or the like.
The gravity-arm 22 is arranged to directly
engage a gravity-lever 26, which latter car-
ries the actuating-pawl 27, which i1mparts

movement to the clock mechanism. Refer-

ring more particularly to Fig. 6, said gravity-
lever is shown as of irregular shape, provided

at a point intermediate its length with a

pivot-aperture 28, at one end with a weight
29, and at its opposite end with the pawl 27.

Said gravity-lever is supported above and in |
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operative relation to the main ratchet-wheel

(designated as a whole 30) upon a rock-bar or
arbor 31. having its opposite ends journaled
in the base-bar 10 and supporting-plate 16,
respectively, as indicated clearly in Fig. 4,

the lever 26 belng mounted at a point inter-
mediate the length of said arbor and confined

against movement endwise upon said arbor

by means of suitable collars 32 and 33.

That end of the gravity-lever which carries

the actuating-pawl 27 is provided at its upper

side with a curved and downwardly-inclined
surface 34, whichisengaged by an antifriction-
roller 22'. mounted upon the outer end of the
weighted arm 22 and tending to force that
end of the gravity - lever 26 downwardly
against the opposing weight of its opposite
end. The actuating-pawl 27, mounted upon
the end of the gravity-lever, is provided with
two engaging pawl-arms 35 and 36, respec-
tively, one of which engages the ratchet-
wheel positively during the downward move-
ment of the end of the gravity-lever to ad-
vance said ratchet- wheel and the other of

‘which is oscillated into engagement with the

ratchet-wheel as the latter approaches the end
of its forward step and is thereby positively
arrested after having advanced the distance
of one ratchet-tooth. In order to cause said
pawl member 27 to automatically oscillate
into engagement with the next succeeding
notch of the ratchet-wheel as the gravity-le-
ver is permitted to return by the weighted
arm being lifted therefrom, said pawl mem-
ber isprovided with a weighted arm 37, which
extends outwardly in an approximately hori-
zontal position, as indicated clearly in Fig. 3.

During the upward or return movement of
the oravity-lever the detent-arm 36 of the
pawl member is withdrawn and at the same
time the actuating-arm 35 isdrawn upwardly
over the next succeeding tooth of the ratchet-
wheel, so that momentarily the ratchet-wheel
is not held against backward movement by
the pawl member. In order, therefore, to
provide means for positively locking the
ratchet-wheel against said return movement
during the retraction of the gravity-lever
and paw!l member mounted thereon, 1 pro-
vide a gravity-detent, (designated 38,) which
is conveniently mounted upon thé same ar-
bor. 81 which carries the gravity-lever and
between the latter and the collar 32. Said
detent 38 is provided with an engaging nose
or end 39, which normally rests between a
pair of the teeth of the ratchet-wheel, and
the rear side 40 of this nose is inclined, so
that the positive forward movement of the
ratchet-wheel lifts said detent and permits
the tooth to pass under the same. The oppo-
site side 40, however, of said detent is substan-
tially radial to the ratchet-wheel axis, and
therefore serves to lock the latter positively

agalnst return movement. o
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As will hereinafter appear, it is desirable
to disengage the gravity-arm and both of the
pawl members from the ratchet-wheel at times
in order that the movement may be manipu-
lated—as, for example, in properly setting
the clock to correct time. Inorder to facili-
tate the lifting out of engagement of the two
pawl members simultaneously and adjusting
them to a position where they will remain at
rest, the gravity-detent 38 is provided with a
stud 41, which projects through a correspond-
Ing opening 42, formed through said lever.
Thesize and shape of the opening 42 are such as

~to permit the detent and lever to operate in-

dependently of each other during the normal
operation of the mechanism. Ashereinbefore
explained, the weighted end of the gravity-
leveris heavy enough to overbalance the op-
posite end of said lever and also to lift both
the pawl member 27 and the detent member
38 therewith. The gravity-lever is provided
at 1ts upper side, at a point adjacent to the
pivotal axis thereof, with a curved recess or

depression 43, which is adapted to receive the

antifriction roller or stud 22’ of the weighted
lever 22 when the latter is lifted far enough
to bring its end adjacent to the arbor 81, and
the shape of this depression is such as to en-
gage the roller and hold the weighted arm in
this position. By reason of the engagement
of the stud 41 with the walls of the aperture
of the gravity-lever, therefore, whenever the
latter lever is oscillated into position to lift its
pawl 27 entirely free from the ratchet-wheel
the detent 38 will be simultaneously lifted

- therewith and also held out of engagement
- with the ratchet-wheel. |
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Describing now the train of gears whereby
the step-by-step movement of the ratchet-
wheel 1s transmitted to the hands of the clock,
sald ratchet-wheel isin the preferred construc-
tion shown provided with an arbor 44, one

end of which has bearing in the end of the

stud 17, as indicated clearly in Fig. 5, while
the opposite end of said arbor extends entirely
through the base-bar 10 of the magnet, the in-
sulating-plate 8, and the dial-plate 6. and car-
ries at its extreme outer end the minute-hand
45 of the clock. 46 designates a pinion rig-
idly mounted upon the arbor 44 and arranged
to mntermesh with a gear 47, journaled upon
a suitable stud 48, seated in the base-bar 10—

1n the present instance at a point below the

main arbor. The gear 47 is rigidly united
with a second pinion 49, concentric therewith,
and which In turn intermeshes with a second
gear 50, rigidly mounted upon the end of a

~sleeve 51, which is arranged concentrically
“upon the main arbor 44 and journaled to ro-

tate within-the base-bar 10._. The sleeve 51 is
extendecd through said base-bar, base-plate,
and dial-plate and carries at its outer end the
hour-hand 52 in the usual manaer. .
Describing now the circuit connections, 53

designates a terminal suitably mounted upon
the base-plate 8 and adapted to receive the end

3

of one of the main-line conductors 54¢. From. |

the terminal 53 a conductor 55 extends to and
through the adjacent spool 11 of the magnet
and from thence through a conductor 56 to
the other spool of the magnet, from which lat-
ter a return-conductor 57 leads back to a sec-
ond terminal device 58, similarly mounted
upon the base-plate 10. The return main line
09 1s connected with the terminal 58. It will
be understood that the magnet-circuit thus
described of the clock-movement is simply

connected in circuit in any suitable source of

electrical energy, and 1t will be obvious that a
series of clocks may be thus connected with
the same circuit and in use usually will be so
connected-—as, for example, as indicated in

- Fig. 1.

The operation of the clock constructed and
arranged as described may be briefly de-
scribed as follows: The particular embodi-
ment shown herein 1s indicated to be actuated
at intervals of one minute apart— that is to
say, an electrical impulse is sent over the line
once each minute, and the minute-hand is
therefore mounted directly upon the ratchet-
wheel arbor, as described, and the ratchet-
wheel 1s provided with a series of sixty (60)
teeth corresponding to the sixty (60) minutes
In an hour. Assuming that the parts are in
the position shown in Fig. 3, which is their
normal stationary position, an impulse sent
through the electrical magnet energizes the
latter and draws the armature around into
alinement with the cores of the magnet,
thereby lifting the weighted arm 22 and per-
mitting the gravity-lever to rise under the
overbalancing weight of its opposite end.
The gravity-lever is permitted to rise just far
enough to withdraw the acting end 35 of the
actuating-pawl sufficiently to cause it -to en-
gage the next succeeding notch of the ratchet-
wheel, it being understood that during this
retracted movement said acting end will be

held yieldingly in engagement with the

ratchet-wheel by the gravity of its weighted
arm 37. During this retractive movement
the ratchet-wheel is held positively against
backward movement by the detent 38, as.here-
inbefore fully described. The energizing of
the magnet will be only momentary, and as
soon as the current is interrupted and the
magnet deénergized the weighted arm will de-
scend, carrying with it the end of the gravity
lever and pawl mounted thereon, thus step-
ping the ratchet-wheel forward onestep. The
descent of the arm is arrested by the stop-stud
23, as hereinbefore described, and as the
ratchet-wheel approaches the end of its for-
ward step the detent-arm 36 of the pawl is os-
cillated into position to engage one of the
teeth of theratchet-wheeland positively arrest
the forward movement of the latter, there-

70

75

36

QO

95

10O

o

110

I15

120




o

"~ by absolutely preventing overthrow of the

10

20

30

35

40

45

55

60

ratchet-wheel and mechanism geared there-
with. These movements are repeated each
minute and obviously serve to step the minute-
hand around at one-minute intervals and the
hour -hand, which is intergeared with the
ratchet-wheel, forward the proper relative

distance.

When it is desired to set the clock or other-
wise manipulate the movement, the armature
is simply oscillated beyond its normal throw
and far enough to carry the weighted lever
upwardly into position to engage with the
depression 43 of the gravity-lever, in which
position said gravity-lever will hold the
weighted armuntil it is intentionally released.
When thus engaged with the gravity-lever,

both the pawl and detent are lifted out ot en-

cgagement and entirely free from the ratchet-
wheel, so that the movement may be manipu-
lated at will. |
I claim as my invention—
1. In asecondary electric clock, the combi-
nation with a clock-train, of an electromagnet

having a pivoted armature, and a weighted |

projection thereon tending to oscillate the
armature out of alinement with the magnet-
poles, a gravity-actuated lever pivoted be-
tween its ends, a ratchet-wheel forming the
driving element of the clock-train, mounted
adjacent to said léver, and an actuating-pawl

‘mounted upon one end of said lever, the oppo-

site end of said lever overbalancing the pawl-
carrying end and the weighted projection of
said armature being arranged to depress the
lighter end of said lever during 1ts movement
to an open position, as and for the purpose set
forth. .

9. Inanelectricsecondary clock, the combi-
nation with a clock-movement, of an electro-
magnet having a pivoted armature, and a
weighted projection thereon tending to oscil-
late the armature out of alinement with the
magnet-poles, a gravity -lever pivoted be-
tween its ends, a ratchet-wheel forming the
driving element of the clock-movement
mounted adjacent to sald gravity-lever, and
an actuating-pawl mounted upon one end of
said gravity-lever, the opposite end of said
lever overbalancing the pawl-carrying end,

said actuating- pawl being provided with a

weighted arm acting to oscillate the actuat-
ing-arm of the pawl into engagement -with
the ratchet-wheel, and the weighted projec-
tion of said armature being arranged to de-
press the latter end of said gravity-lever dur-
ing its movement to open position and to per-
mit it to rise during its closing movement
whereby the actuation of the clock-movement
is accomplished solely by the weight of the
parts concerned, as and for the purpose set
forth. | |

3. Inan electric clock, the combination with

a clock-movement having a ratchet-wheel |
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' forming a driving element thereof, of an os-
cillatory lever mounted adjacent. to said.
ratchet-wheel, a two-armed pallet-shaped ac-

tuating-pawl, mounted upon said oscillatory
lever and arranged to codperate with said
ratchet-wheel, and means for oscillating said
lever, said actuating-pawl being weightec
with its advance arm, considered with refer-
ence to the direction of movement of the
ratchet-wheel, in yielding engagement with
the ratchet-wheel, as and for the purpose set
forth.

4. Inan electric secondary clock, the combi-

nation with a clock-movement, of an electro--

70

75

magnet, provided with a movably-supported

armature weighted and tending to normally
move out of closed position by gravity, a
ratchet-wheel forming an element of said
clock - movement, a gravity - lever pivotally
mounted adjacent to said ratchet-wheel and
provided with a pawl arranged to act upon
the latter., a part connected with or upon said
weighted armature adapted to oscillate said

30

oravity-lever out of its normal position dur-

ing the return of the armature to its normal
open position. - |

5. In an electric secondary clock, the com-

bination with a clock-movement, of an electro-
magnet, provided with a movably-supported
armature weighted and tending to normally
move out of closed position by gravity, a
ratchet - wheel forming an element of said
clock - movement, a gravity-lever pivotally
mounted adjacent to said ratchet-wheel and
provided with a pawl arranged to act upon
the latter, a part connected with or upon said
weighted armature adapted to oscillate said
oravity-lever out of its normal position during
the return of the armature to its normal open
position, a detent arranged to cooperate with
said ratchet-wheel to prevent the dragging
back of the latter during the retraction of the
pawl, and interconnections between said de-
tent and gravity-lever whereby the latter, to-
oether with the pawl and said detent may be
simultaneously withdrawn from engagement
with the ratchet-wheel, for the purpose set
forth. |

6. In a secondary electric clock, the com-
bination with a clock-movement of a main
frame-bar constituting the base member of a
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horseshoe-electromagnet, and provided with

pole-pieces projecting therefrom, said pole-
pieces constituting the cores of sald magnet,
and constituting also pillar-posts of the clock-
movement which serves to support the clock
mechanism. |
7. In an electric secondary clock, the com-
bination with a clock-movement ot an electro-
magnet, provided with a movabiy-supported
armature which tends to move normally out
of closed position, a ratchet-wheel forming an
element of said clock-movement, a lever pro-
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vided with a paw! adapted to act upon said -
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ratchet-wheel, means acting upon said leverto
hold it normally withdrawn from operative
engagement with the ratchet-wheel, and oper-
ative connections betweensaid lever-armature,
whereby the lever is actuated to advance the
ratchet-wheel during the return of the arma-
ture to 1ts normal open position. .

8. In an electric secondary clock, the com-
bination with a clock-movement, of an electro-
magnet provided with a movably-supported
armature which tends to normally move out of
closed-circuit position, a ratchet-wheel form-
Ing an element of said clock-movement, alever
provided with a two-armed pawl arranged to
operate the said ratchet-wheel, said lever be-
ing arranged to carry the pawl bodily toward
the ratchet-wheel in a direction approximately
tangential thereto during the actuating move-

ment of the pawl whereby one arm of said

pawl first engages and advances the wheel,
and the otherarm subsequently oscillates into
position to arrest the advance movement of
the ratchet-wheel, means acting upon said

o

lever to hold it normally retracted from the

ratchet-wheel, and operative connections be-
tween said lever and armature, wherchy the
return ot the armature to its normal open po-
sition forces the leverand pawl carried there-

25

by intoactuating engagement with the ratchet- -

wheel. |

9. In an electric secondary clock, the com-
bination with a clock-movement. of an electro-
magnet provided with a movably-supported

armature weighted to normally move out of

closed-circuit position, a ratchet-wheel form-

ing an element of said clock-movement, a le-
ver provided with a cam and carrying a pawl
adapted to actuate the ratchet-wheel, and an

antifriction-roll mounted upon said armature

30

35

and arranged to engage and actuate said lever, 40

substantially as deseribed.
| FRED 1. GETTY.

Witnesses: |
FrepERICK C. GOODWIN,
L. F. McCrra.




	Drawings
	Front Page
	Specification
	Claims

