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20 Claims.

This invention relates to .improvements in.
alarm operating and- control mechanisms for
clocks. and includes an improved alarm clock in
which both the time mechanism and the alarm

5 mechanism are operated by a single source of
motive power.
Known forms of mechanical alarm clocks cus-
tomarily include separate sources of motive
power for the timing and alarm sounding mech-
anisms with complicated gear trains for each
such source and mechanism. The driving means
and gear trains of previously known electric
alarm clocks are also complex, but these clocks
also employ separate sources of motive power for
time and alarm sounding purposes and the alarm
control apparatus is generally of a very com-
plicated nature,
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It is the object of the present invention to pro- :

vide an improved and simplified alarm operating
and control mechanism for clocks. It is a fur-
ther object of the invention to provide an im-
proved alarm clock in which a single source of
motive power or driving device acts to operate

- 20

both the time and:-the alarm sounding mecha--

- 25 nisms ‘and in which the alarm sounding mecha-

nism is highly simplified. Various other specific

objects, advantages and characteristic features

_of the invention will be pointed out or will be- .
-taken slong  the lines 4—4, 5—8, 6—8 and 1—T1

“come apparent as the description progresses,
In general, the objects of the invention are
carried out by providing a rotating element
carrying at least one alarm actuator or clapper
thereon and mounted in close proximily to an
alarm device or bell, and by employing time
mechanism for controlling the movement of the
rotating element into and out of positions where
the alarm actuator strikes the alarm device. We
prefer to employ the rotor of an electric motor
.as the rotating element of the alarm operating
means, and to drive the time mechanism of the
" elock by this same motor, which is preferably of

30 .
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the synchronous type. The rotary motion of the-

motor rotor is continuous whereby  the  time
mechanism is driven at the proper speed without
interruption, and. the sounding of the alarm is

preferably initiated and interrupted by the axial .

" movement of the rotor relative to the alarm de-
vice or bell under the control of the time mecha-
‘nism and manual control means.  The rotor may
be normally held in a non-alarm sounding po-
_sition by the magnetic pull exerted thereon by
the stator structure of the motor.
- In a preferred embodiment of my lnventlon.
the ‘alarm actuating means ‘comprises one or
more clapper elements loosely mmmt.ed on the

50.

&
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(CL 58—38)

rotor eccentrically of the n.xls thereof whereby
as the rotor turns, these elements move out-
wardly by centrifugal force to positions where
they may strike the alarm device. With this ar-
rangement, the amount of power consumed in 5
sounding the alarm is small and the operating
speed of the motor and hence the accuracy -of
the time mechanism driven thereby is not varied
when the alarm is sounded. - We may use two or
more alarm actuator elements or clappers so de-
signed and mounted that different numbers of
these clappers engage the alarm device or bell
at different axial positions of the motor rotor.
In this manner, the frequency with which the
alarm bell is struck may be varied by the time.
mechanism, and alarms of periodically increas-
ing magnitude may be produced.

The invention will be best understood by refer-
encé to the accompanying drawings in which an
embodiment thereof has been illustrated In the
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-drawings:.

- Pigure 1 i5 a sectional side elevation of a clock
embodying the present invention;

PFigure 2 is a front elevation on a smaller scale
of the clock of Figure 1; :

Pigure 3 is a rear elevation of the alarm device
and alarm actuating means of the clock; .

Figures 4, 5, 6 and 7 are respectively views,

25

of Figure 1, and vieweéd in ‘the direction of the
ATTOWS;
I"lgure 8isa pla.n view, taken along the line
88 of Fgure 7, und viewed in the direction of
the arrows; and

Pigure 9 is a side elevation of the clock mecha-
nism showing the alarm control means inthe
»operated position.

Referring to the drawings, the clock disclosed
as embodying the invention is mounted in a sub-
stantially cylindrical case 18 provided with the
usual dial i1, crystal 12 and rear plate (3.
clock mechanism  proper comprises generally a
motor and alarm device assembly A together with
a gear train. and control mechanism indicated
at B.

The motor may be of any suitable type but pref-
erably comprises a synchronous motor of the
type disclosed and claimed in Patent No. 1,935,208,
issued to Arthur Willilam Haydon, November 14,
1933, or in Patent No. 1,877,184 issued to Arthur
William Haydon, October 16, 1934. As shown,
this motor includes a stator comprising & central
core 14 carrying a cup-shaped fleld element (8
and a disc-shaped field element 1§ adjacent the
‘opposite ends thereof, with an energizing coil 17
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mounted about the core and within the cup-
shaped element 15, as shewn. The cylindrical
porticn of the field element 15 is sub-divided into
pole pleces at its rearward edge and radial pole
pieces on the disc-shaped element I8 are dis-
posed in interleaving relationship with the cup-
shaped element pole pieces. Shading coils I8 are
preferably disposed on some of the pole pleces
of the cup-shaped element 15 whereby the motor
has self-starting characteristics. The motor ro-
tor R comprises a spider or disc 19 carried by a
shaft 28 which is journaled in a central opening
through the core I4, as shown. The spider 19
carries a ring armature 21 preferably formed of
hardened steel or other high hysteresis coefi-
cient material, which armature surrounds and
les adjacent to the ends of the pole pieces on
the stator fleld elements {5 and {8. The rotor
shaft 28 is movable axially in its journals to a
limited extent, and the magnetic pull exerted by
the stator fleld elements on the armature 21
tends to maintain the rotor and its shaft in the
position shown in Fig. 1 when the motor is ener-

The coil 1T of the motor may be connected to
a suitable source of alternating current through
the wires 22. The motor operates on the hystere-
sis principle as fully explained in the above noted
patents, and since the manner of operation of
the motor forms no part of the present inven-
tion, it will not be described herein. It is suffi-
cient to note that the motor operates synchron-
ously, that is, in definitely timed relation to the
frequency of the alternating current supplied
thereto, and that the motor is capable of oper-
ating in this manner even though its rotor ar-
mature 2! is moved axially to a position where
its inner face is substantially aligned with the
outer face of the stator structure.

The alarm device or bell 23 preferably com-
prises a cup-shaped element of suitable metal
mounted on the central core (4 of the motor
stator. As shown in the drawings, the core 14
passes through a central opening in the alarm
device 23 and this device is spaced from the
stator element 1§ and from the adjacent gear
train housing 24 by the washers 25. The cylin-
drical wall of the alarm device surrounds the
motor and terminates at a point somewhat be-
yond the rearward end of the motor as shown.
A striking extension or lug 26 is fixed to or formed
integral with the alarm device 23 adjacent its
rearward edge, and this lug extends inwardly
adjacent the motor rotor as shown.

As explained above, we prefer to employ alarm
actuators or clappers loosely mounted on the mo-
tor rotor, and in the disclosed embodiment, these
actuators take the form of disc-shaped elements
21 and 28 located at diametrically opposite points
adiacent the periphery of the rotor. The actua-
tors or clappers 27 and 28 are attached to the ro-
tor by flat headed pins 28 riveted or otherwise
secured to a frame 38 which is fixed to the rotor
spider {9. The pins 29 loosely engage the cen-
tral openings in the clappérs 27 and 28, and these
openings are considerably larger than the pins
passing therethrough whereby the clappers may
move radially with respect to the rotor. The ar-
rangement is such that the clappers 27 and 28
may freely move to and from positions in which
their outer edges will strike the lug 26 when the
motor rotor is in a position to align the clappers
with the lug. In the embodiment shown, the
clappers are so constructed that as the revolving
rotor R moves axially rearwardly of the clock,
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first one and then both of the clappers 21 and
28 strike the bell lug 26, and the frequency and
intensity of the alarm is thus different at differ-
ent axial positions of the rotor. This result is
accomplished by providing an outwardly extend-
ing lug striking flange 31 at the rearward edge of
the clapper 27 and the similar outwardly extend-
ing lug striking flange 32 at the forward edge
of the clapper 28.

The shaft 20 of the motor is connected through
& suitable train of gears to the hands of the clock.
In the particular clock construction chosen to
illustrate the invention, the more rapidly moving
gears of the train are enclosed in a housing 24
carrying a quantity of lubricant 33. The hous-
ing 24 is preferably provided with a central open-
ing in its rearward face through which the for-
ward end of the central motor core {4 passes,
and the housing 24 and alarm device 23 may be
fixed to the motor stator by riveting over the end
of the core {4 within the housing 24, as shown.
The driving sequence through the gear train in-
cludes in succession the motor shaft pinion 34,
gear 3%, shaft 38, pinion 31, gear 38, pinion 39,
gear 40, shaft &1, pinion 42, gear 43, shaft 44,
pinfon 48, gear 48, pinion 41, gear 48, pinion 49,
and gear §8. 'The last gear §8 is connected
through a sleeve §l to the hour hand §2 of the
clock. The gear 48 is connected through a sleeve
83 to the minute hand 84 of the clock and the
gear 48 is connected through the central shaft
41 to the sweep second hand §8§.

The gear 48 is connected to the pinion 41
through a friction clutch represented by the
washer 66, whereby the clock hands may be man-
ually set by turning the pinion 41 independently
of the gear 46 and the preceding gear train. The
mechanism for thus setting the clock hands will
be hereinafter described.

The alarm operation is initiated by the time
means which governs suitable mechanism for
moving the motor rotor R axially in a direction
rearwardly of the clock in two steps, whereby first
one and then both of the alarm actuators or
clappers 2T and 28 are brought into striking align-
ment with the lug 26 on the alarm device or bell
23. Axial movement is imparted to the rotor R
through the motor shaft 20 by a circular series
of springs 58, which are riveted to the clock dial
{1 and compressed between the inner surface of

the clock dial il and an alarm disc §T fixed to.

a sleeve 58 surrounding and movable on the hour
hand sleeve §i. An alarm setting indicator hand
§9 is fixed to the sleeve §8 on the outer face of
the dial if, as shown., The disc §7 is provided
with gear teeth about its peripheral edge, and
these teeth are normally engaged by a pinion 86
carried on a shaft §! which extends to the rear
of the clock case and terminates in a setting knob
82. The shaft §i is normally held in a position
to engage the pinion §8 with the disc §7 by a
spring 63 compressed between the pinion and
the journal bracket 64, and a collar 88, fixed on
the shaft §1, limits the forward movement there-
of. By drawing the shaft 8! rearwardly against
the opposition of the springs ¢3, the pinion ¢4
may be engaged with the gear 48 and thereupon
rotation of the knob §2 will turn the clock hands
§2 and ¥ through the gear 48, the pinion &7
(which 1s connected to the minute hand 84), the
pinion 49 and the gear §0 (which is connected to
the hour hand §2), '

As best shown In Figs. 8 and 9, the rearward
e¢nd of the sleeva §8 is provided with a cam sur-
face 87 terminating in a stepped notch §8. The
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forward face of the hour hand gear $0 carries &
pointed lug 69 disposed to bear upon the rear end
of the sleeve §8. With the clock in & non-alarm

_sounding position, the lug §$ engages the face of

the sleeve 58 and holds this sleeve and the disc
§1 in a forward position, compressing the springs
56, as shown in Figure 8. When the hour hand
gear 50 has turnsd to the position for which the
‘alarm Is set, the lug 8 passes over the edge of the
stepped notch 68 and the sleeve 88 and disc 87
are moved rearwardly of the clock by the springs
58 to a position limited by the depth of the step
in the notch $8, the sleeve §8 coming to rest with

~ this step engaging the end of the lug §9. This

13

ghaft &4,
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“struck once in each revolution of

rearward movement of the disc §1 is transmitted
‘to the motor shaft 20 through the gear train

As shown in Pigure 1, the forward end of the
shaft 44 carries a rounded knob 78 which bears
against the alarm disc 87, and the shaft M is
held in its forward position by & spring 74 com-
pressed between the rear wall of the housing 2
and a disc 12 which engages a collar 73 fixed to
the shaft 44. The shaft 44 is free to turn in the
disc 72, and the rearward axial movement of the
shaft 44 is tranamitted to the disc 12 by the col-
lar 13. The rim of the disc 12 engagss the for-
ward end of the motor shaft 28 as shown. The
pinion 48 on the shaft 44 and the pinion 42 en-
gaged by the gear 43 on this shaft are of sufi-
ctent width so that the axial movement of the
shaft 84 does not disengage the gear train. S8im-
ilarly, the width of the pinion 34 is sufiicient to
prevent its disengagement from the gear 38 when
ths motor shaft moves rearwardly. :

- With the comstruction described, the above
explained initial rearward movement of the col-
lar §8 and alarm disc §7 moves the motor shaft
of the
3 of

the alarm actuator or clapper 27 is aligned with .
is

the striking lug 26 of the bell 28, and the bell’

R. ‘This initial axial movement

‘rotor R due to the movement of the sleeve
‘s point. where the lug §9 engages

s TELTE L
aB$§§E§§§E

E
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tion to rotation offered by the frictional engage-
ment of the springs §6 on the disc §1.

Suitable manually operable means is provided
for turning off the alarm actuating machanism.
In the disclosed embodiment, this means takes
the form of a yoke Y, the fingers 14.of which bear
cam surfaces, as shown in Pigure 8. “The yoke
Y is carried by an arm 1§ fixed to a suitably jour-

naled shaft T8 which extends rearwardly and ter-..

minates in ‘a manually operated crank or lever

10

11 outside of the rear plate 13 of the clock case. -

‘The yoks Y is 50 disposed that as the arm 18 is
moved to a vertical position, as viewed In Fig-
ure 7. the fingers 74 embrace the sleeve §8 and
the cam surfaces on these fingers engage a washer
78 on the rearward face of the alarm disc 87,
moving this disc and the sleeve §8 forward against
the opposition of the springs §6. This forward

15

movement of the disc 87 releases the shaft 48

whichisthenmovedtorwudbythemﬂnz"
and the disc 72 thus moves away from the end of
the motor shaft 20. The magnetic pull exerted
by the motor stator structure on the motor arma-
ture 21 immediately moves the rotor R axially
forward and the alarm actuators or clappers 21
and 28 arz thus drawn out of striking alignment
with the lug 26. The mechanism can be again
placed in operating condition by moving the lever
11 and withdrawing the cam fingers 74 from en-
gagement with the washer 78, whereupon the
free to move rearwardly

¢

within the clock case {0 by any suitable
or other means, not shown. )

The alarm clock construction of the invention
-incorporates many sdvantagecus features.  The
use of a single driving device or source of motive
power for operating both the time mechanism

and the alarm sounding mechanism eliminates

the cost and complication of two separate driving
devices, and the arrangement of the alarm actu-

ators directly on the motor rotor avoids the ne- -

cessity of providing a separate gear train for the
alarm actusting means. The use of
ators or clappers loosely mounted on the

permits the operation of the alarm with s mini--

act
rotor
inum of power and without interrupting or dis-

. turbing the accurate operation of the time mecha-

nism. . The actuation and change in intensity

U=

]
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25
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the alarm by axial movement of the rotor results
in & very simple, compact and inexpensive con- -

‘Straction to which the driving motor is nadﬂy“ ,

adaptable without essential change.
We claim: ' '

thereof, an alazm device mounted adjacent said
element, time mechanism and means actuatad by

‘sald time mechan'sm for causing sufficient rela-

‘tive movement between said element and said

alarm device to bring such parts to a position '
~where said actuator engages sa'd alarm device. ;

2. An alarm mechanism comprising a rotat-

.'able element, means for continuously rotating
. sald element, an alarm sctuator carried in an .
. eccentric position on said element and movable
radially of said element, an alarm device mounted
adjacent said element, time mechanism and

means actuated by said time mechanism for at
times causing sufficient relstive movement,

otwmm:mﬁﬂmtﬂ.ﬂwg
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between said rotating element and said alarm
device to bring such parts to a position in which
said actuator engages said alarm device.

3: An alarm mechanism comprising a rotatable
element, means for rotating said element, an
alarm actuator on said element and movable
radially with respect thereto, an alarm device
adjacent but spaced axially from said element,
and time mechanism for moving said element
axlally into a position where said alarm actuator
engages said alarm device during the rotation
of said element.

4. An alarm mechanism comprising & rotatable
element, means for rotating said element, an
alarm actuator loosely mounted on said element
and movable radially with respect thereto, an
alarm device ccmprising a cup-shaped member
embracing said rotatable element and having a
striking extension thereon adjacent but spaced
axially from said element, time mechanism and
means actuated by said time mechanism for mov-
ing said element axially into a position where
said alarm actuator engages the striking exten-
sion of said alarm device during the rotation of
said element. .

5. An alarm mechanism comprising a rotatable
element, means for rotating said element, an
alarm actuator loosely mounted eccentrically on
said element, an alarm device mounted adjacent
said element, time mechanism and means actu~
ated by said time mechanism for moving said
element and said actuator into operative rela-
tion to said alarm device. to actuate the same at
a relatively slow rate and for thereafter moving
said element and actuator into & second opera-
tive relation to actuste the alarm device at &
more rapid rate,

€. An alarm mechanism comprising s rotating
element, at least two alarm actuators loosely
mounted on said element and movable radially
with respect thereto, said actuators - having
striking surfaces spaced axially of sald element,
an alarm device mounted adjacent said element
but spaced axially therefrom, time mechanism
and means actuated by said time mechanism for
successively moving said element axially to a
position in which one of said actuators engages
said alarm devicz and to & position where both
of said actuators engage said alarm device.

7. In an alarm mechanism, in combination, an

electric motor having a rotating member, a time -

mechanism driven by said motor, an alarm device,
means directly connected to the rotating member
of said motor for at times striking said alarm
device and means controlled by said time mecha-
nism for initiating the striking of said alarm
device by said means on said rotating member.

8. The combination of a time mechanism, an
electric motor having a rotor for driving the
same, an alarm device axially adjacent said
rotor, an alarm actuator mounted on said motor
rotor and means controlled by the said time
mechanism for moving said rotor axially to ac-
tuate said alarm device.

9. The combination of a time mechanism, an
electric motor having a rotor for driving the
same, an alarm device axially adjacent said rotor,

" an alarm actuator loosely mounted on said rotor

70

%5

to move radially with respect thereto and means
controlled by said time mechanism fof moving
sald rotor axially into a position in which said
actuator engages said alarm device. :

10. The combination of a time mechanism, an
electric motor having a rotor for driving the same,
an alarm device axially adjacent said rotor, an

1,000,692

alarm actuator loosely mounted in an eccentric
position on sald rotor and movable radially with
respect thereto, and means controlled by said time
mechanism for moving said rotor axially into a
position in which said actuator engages sald
alarm device. i

11. The combination of a time mechanism, an
electric motor for driving the same, said motor
having a stator and an axially movable rotor
normally held in close proximity to the stator
by magnetic attraction, an alarm actuator mount-
ed on said rotor, an alarm device having a por-
tion thereof spaced axially of sald rotor from said
actuator and means controlled by said time mech-
anism for moving .said rotor axially away from
the stator to cause the actuation of sald alarm
device by said actuator. , _

12. The combination of a time mechanism, a
synchronous motor for driving the same, said
motor having & rotor cooperating with a stator
to operate at synchronous speed in a plurality of
axially spaced positions, an alarm actuator car-
ried by said rotor, an alarm device having a por-
tion thereof spaced axially of said rotor from
said actuator and means controlled by said time
mechanism for moving said rotor. axially from
one of said spaced positions to another to bring
said actuator into engagement with said alarm
device, _ i

13. In combinetion with a time gear train, an
electric motor for driving the same, said motor
having a stator and an axially movable rotor,
an alarm actuator carried by said rotor, an alarm
device having a portion thereof spaced axially
of said rotor from said actuator and means in-
cluding a portion of said gear train for moving
sald rofor axially to actuate said alarm device
by said actuator. .

14. An alarm mechanism comprising the com-
bination of a time gear train having a portion

thereof constructed and arranged to be shiftable

axially while in operation, an electric motor for
driving said gear train, said motor including a
stator and an axially movable rotor, an alarm
actuator carried by said rotor, an alarm device
having a portion thereof spaced axially of said

- rotor from said actuator and means including

said axially shiftable portion of said time gear
train for shifting said rotor and the actuator
carried thereby into a position to actuate said
alarm device.

15. A motor driven alarm mechanism compris-
ing an electric motor having a rotor and a stator,
an alarm device mournted on said stator, an alarm
actuator mounted on said rotor, means for shift-
ing said rotor axially while the motor is operating
and means for operating said alarm device by said
alarm actuator when said rotor is so shifted.

16. A motor driven alarm mechanism compris-
ing a synchronous electric motor having a rotor
and a stator, an alarm device mounted on said
stator, an alarm actuator mounted on said rotor,
means for shifting said rotor axially while the
motor continues to operate synchronously and
means for causing the operation- of said alarm

device by said alarm actuator when the roor is °

so shifted.
17. A motor driven alarm mechanism compris-
ing an electric motor having a rotor and a stator,

" analarm device mounted on said stator, an alarm

actuator mounted eccentrically on said rotor,
means for shifting said rotor axially while the
motor is in operation and means for causing op-
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eration of said alarm device by said alarm actu-

ator when said rotor iz éo .shifted.
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18. A motor driven alarm mechanism compris-
ing an electric motor having & rotor and a stator,
a pair of alarm actuators mounted at diametri-
cally opposite eccentric positions on said rotor,

an alarm device mounted on said stator and hav-

ing a portion thereof spaced axially of said rotor
from said actuators and means for shifting said
rotor axially to a position where said actuators
engage said portion of said alarm device while

" the motor is operating.

19. A motor driven alarm mechanism compris-
ing an eleciric motor having a rotor and a stator,
two alarm actuators mounted eccentrically on
said rotor and relatively spaced axially and cir-
cumferentially of said rotor, an alarm device hav-
ing a portion thereof adjacent but spaced axially

5

of said rotor from said actuators and means for
axially shifting said rotor to successive positions
in which first one and then both of said actu-

- ators engage sald alarm device while the motor

continues to operate.

20. A motor driven alarm mechanism compris-
ing an electric motor having a rotor and a stator,
& cup-shaped alarm device mounted on said
stator and surrounding said stator and said rotor,
an alarm actuator mounted eccentrically on said
rotor, means for shifting said rotor axially while
the motor is operating and means on said alarm

10

device for engagement with said actuator when -

said rotor is so shifted.
- ARTHUR WILLIAM HAYDON.
ALBERT REICHENBACH,
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