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UNITED STATES PATENT OFFICE 
2,335,904 

ELECTRICALARM CLOCK 
George P. Bentley, Wollaston, and Fontinelle 
Scott Carpenter, Watertown, Mass., assignors 
to Waltham Watch Company, Waltham, Mass., 
a corporation of Massachusetts 
Application July 1, 1940, Seria No. 343,392 

(C. 58-38) 9 Claims. 
This invention relates to electric clocks and 

more particularly to an alarm mechanism for 
electric alarm clocks. 

It is an object of the present invention to 
provide an improved alarm mechanism for elec 
tric clocks. 
This and other objects of the invention will be 

more clearly understood from the following de 
scription in conjunction with the accompanying 
drawings and appended claims. 

For the purpose of illustrating the invention, 
there is shown in the accompanying drawings a 
form thereof which is at present preferred, since 
the same has been found in practice to give sat 
isfactory and reliable results, although it is to 
be understood that the various instrumentalities 
of which the invention consists can be variously 
arranged and organized, and that the invention 
is not limited to the precise arrangement and 
organization of instrumentalities as herein shown 
and described. 
Referring to the drawings, wherein like refer 

ence characters indicate like parts: 
Fig. 1 is an elevational view, partly broken 

away, of an electric alarm clock embodying the 
invention, as viewed from the rear; 

Fig. 2 is a sectional view taken substantially 
upon the line 2-2 of Fig. 1; 

Fig. 3 is an elevational view, partly broken 
away, of the clock as viewed from the front; 

Fig. 4 is a sectional view taken substantially 
on the line 4-4 of Fig. 3. 

Fig. 5 is an elevational view of the clock, with 
some of the parts removed, as viewed from the right; 

Fig. 6 is a detail sectional elevational view of 
a portion of the clock; and 

Fig. 7 is a detail elevational view of another 
portion of the clock. 
A clock embodying the invention, as illustrated 

in the accompanying drawings, comprises front 
and back plates and which are held in 
spaced relation by spacing studs 2. A clock 
motor M is suitably mounted on the back plate 
so that its armature shaft 3 extends through 
an opening 4 in the back plate. A pinion is 
fixed upon the armature shaft 3 meshes with 
a gear 6 carried at one end of a sleeve which 
is mounted for rotation upon a shaft 8 extend 
ing between and supported at its ends in the 
plates O and . A plate 20 is secured upon the 
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other end of the sleeve and is provided with 
a radially extending projection 2. A pinion 9 
is formed on the sleeve between the gear 6 
and plate 20. A star wheel 22 is formed upon SS 

a sleeve 23 which surrounds the shaft 8 and is 
slidably and rotatably mounted thereon adjacent 
the sleeve T. A pin 24 is fixed in the star wheel 
22 so as to project therefrom parallel to its axis 
opposite the path of movement of the radially 
extending projection 2. 
A sleeve 2 is mounted for rotation upon a 

stud shaft 28 projecting inward from the front 
plate O. Spaced dogs 3 and 32 are formed on 
a plate 30 which is fixed to the sleeve 27 so as 
to engage alternately the teeth of the star wheel 
22 as the star wheel is continuously rotated there 
by causing Oscillation of the sleeve 2. A flexible 
member 33 is secured at one end to the sleeve 27. 
A bell hammer H is fixed to the other end of 
the flexible member 33 so that it may be moved 
by the latter to engage a bell B which surrounds 
and projects forwardly beyond the end of the 
back plate . 
The alarm setting mechanism of the clock 

comprises a shaft 35 which is mounted for rota 
tion at its front end in the front plate to and 
extends through the back plate . A sleeve 36 . 
is fixed upon the shaft 35 and fits into an open 
ing in the back plate if which provides a bear 
ing for rotatably supporting the shaft 35. The 
sleeve 36 is provided with a radially projecting 
flange 37 which engages the inner face of the 
back plate and prevents axial movement of 
the shaft 35 to the left as viewed in Fig. 2. 
A leaf spring 38 surrounds the shaft 35 and 
its ends engage the Outer surface of the back 
plate . A nut 39, threaded upon the shaft 35, 
engages the spring 38 and cooperates with the 
latter to prevent axial movement of the shaft 35 
to the right, as viewed in Fig. 2. A plate 40 is 
fixed upon the inner end of the sleeve 36 and is 
provided with an extension 4 bent forwardly 
parallel to the axis of the shaft 35. The end of . 
the projection 4 is formed with a cam having 
an inclined surface 43 and a flat surface 42 
extending radially of the shaft 35. A sleeve 44 
Surrounds the shaft 35 and is slidably and ro 
tatably mounted thereon. A gear 45 is fixed upon 
One end of the sleeve, 44 and is provided with 
an opening 46 one edge of which extends radially 
to permit the cam portion of the projection to 
enter the Opening. An inclined tab 47 extends 
from the other edge of the opening 46 and pro 
vides an inclined cam surface 48 adapted to coop 
erate with the cam surface 43. In the embodi 
ment illustrated, a graduated hour dial 49 is 
formed upon the back of the clock housing 90 
and surrounding the shaft 35. A plate carrying 
a pointer 9 is fixed to the shaft 35 in a prede   



2 
termined relation to the projection 4 so that 
the latter will be opposite the opening 46 in the 
gear 45 at the time corresponding to the position 
of the pointer 9. 
The gear 45 forms part of the clock timing 

mechanism which is driven by the pinion f 5. 
Thus the pinion f 5 engages the gear 6 which 
is mounted to rotate with the pinion 9. The 
pinion 9 engages the gear 50 which is mounted 
to rotate with a pinion 5f. The pinion 5f engages. 
a gear 52 which is mounted to rotate with a gear 
53. The gear 53 engages a pinion 54 which 
meshes with the gear 45. 
The front plate 0 is provided with a pair 

of spaced inturned tabs 55 which pivotally sup 
port a plate 56. The plate 56 is provided with 
spaced yokes 57 and 58. The yoke 57 surrounds 
the shaft 35 and extends between the front 
plate to and the adjacent end of the sleeve 44. 
The yoke 58 engages a groove 60 formed in the 
sleeve 23. The plate 56 is provided with an 
opening 6 through which the sleeve 27 projects. 
A spring 63 tends to move the plate 56 in a 
counterclockwise direction, as viewed in Fig. 2. 

. One end of the spring 63 is connected to a tab 
64 extending rearwardly from the plate 56 and 
its other end is secured to a tab 65 extending 
forwardly from the rear plate . 
A rod 70 is pivotally mounted in a bearing 

formed in a strap f which is secured to the inner 
face of the front plate O. The rod 70 is formed 
with arms 2 and 3 extending in opposite direc 
tions. The end of the arm 73 is bent around 
the end of an extension 74 of the plate 56 to 
provide a pivotal connection therebetween. The 
arm T2 is adapted to be moved into and Out of 
the path of movement of the bell hammer H. 
The alarm shut-off of the clock comprises a 

rod 80 which is slidably mounted in a bushing 
8 fixed in the back plate f. A collar 82 is fixed 
upon the inner end of the rod 80 and carries a 
plate 83 adapted to engage the extension 74 of 
the plate 56. A spring 84 is secured to the bush 
ing 8 so as to engage the end of the collar 82 
when the rod 80 is in the alarm shut-off post 
tion, that is, with the plate 83 carried thereby 
engaging the extension 74. When the rod 80 is 
moved to the right as viewed in Fig. 4, out of the 
alarm shut-off position, the spring 84 engages 
the periphery of the collar 82 and frictionally 
holds the rod 80 out of its alarm shut-off position. 

In the normal operation of the clock when the 
alarm is not operating, the end of the projection 
4, formed by the intersection of the cam surfaces 
42 and 43, engages the back face of the gears 
to force the sleeve 44 in engagement with the 
yoke 57 on the plate 56 and hold the latter in 
the position shown in Fig. 2. When the plate 

. ss is in this position, the sleeve 23 carrying the 
star wheel 22 is held in the position shown in 
Fig. 2 with the pin 24 out of the path of move 
ment of the projection 21 and the Spring 25 is 
held compressed. 
The alarm mechanism is controlled to operate 

at a desired time by turning the shaft 35 to bring 
the pointer 9 opposite a number on the dial 
90 corresponding to the time when it is desired 
to have the alarm operate. As shown in Fig. 1 
the pointer is in a position to cause the alarn 
to operate at 11:00 o'clock. As the gear 45 is 
rotated it will reach a point such that the open 
ing 42 in the gear is opposite the projection 4. 
at 11:00 o'clock. Then, the spring 63 will cause 
the plate 56 to pivot counterclockwise as viewed 
in Fig. 2 to move the sleeve 44 and gear 45 to 

O 

5 

20 

25 

30 

35 

40 

45 

50 

60 

65 

70 

75 

2,885,904 
the left thus causing the projection 4 to enter 
the opening 42. This movement of the plate 58 
permits the spring 25 to move the star wheel 22 
to the left as viewed in Fig. 2 to bring the pin 
24 into the path of movement of the projection 
2 and establish a driving connection between 
the motor M and the star wheel 22 through the 
pinion 5, gear 6, pinion 9 and plate 20 which 
carries the projection 2. Thus, the star wheel 
22 is caused to rotate and its teeth Successively 
engage the dog 3 upon the plate 30. 
The impact of each tooth of the star wheel 22 

against the dog 3 causes the sleeve 27 to rotate 
and move the plate 30, flexible member 33 and 
bell hammer H in a clockwise direction as viewed 
in Fig. 1 until the dog 32 engages the star wheel. 
Thus, the engagement of the dogs 3 and 32 with 
the star wheel limits the rotation of the sleeve 
27 in opposite directions. If the clock should 
be stopped when the sleeve 27 is at its limit of 
rotation in a clockwise or counterclockwise di 
rection, as viewed in Fig. 1, the bell hammer H. 
will be positioned as shown by the dotted line 
and full line respectively in Fig. 6. Thus, the 
construction is such that the bell hammer is Out 
of engagement with the bell B at all positions of 
rest. In the normal operation of the alarm mech 
anism, the rapid Oscillation of the sleeve 27 causes 
the flexible member to flex and thus bring the 
bell hammer H in engagement with the bell Bas 
shown by the dot-and-dash line in Fig. 6. The 
flexibility of the member 33 may be such that 
the natural frequency of the hammer H and flex 
ible member 33 when sleeve 27 is held rigid is 
from 50% to 150% of, and preferably substan 
tially equal to, the frequency or rate at which 
the teeth of the star wheel 22 Oscillates the sleeve 
2. When this mechanical condition obtains a 
Small amount of oscillatory energy fed into sleeve 
27 will cause a large amplitude of oscillation 
to be built up in hammer H limited only by 
collision of the hammer with the bell. This fea 
ture permits wide mechanical tolerances in the 
clearance between the hammer H and the bell B 
at any normal position of rest and due to the 
flexibility of the member 33 imparts a sharp im 
pact to bell B without Subsequent bouncing, con 
tributing to a clear ring of the bell. 
The continued rotation of the gear 45 causes 

the can element 48 to engage the can element 
43 on the projection 4 and move the gear 45 
and the sleeve 44 to the right as viewed in Fig. 2. 
This axial movement of the sleeve 44 causes the 
plate 56 to pivot clockwise as viewed in Fig. 2 
against the action of the spring 63 and move the 
sleeve 23 carrying the star wheel 22 to the right 
to compress the spring 25 and bring the pin 24 
out of the path of the projection 2 as shown in 
Fig. 2, thereby disconnecting the driving con 
nection between the motor and the alarm mech 
anism. 
In the normal operation of the clock, when 

the alarm mechanism is not in Operation, the 
arm 72 of the rod 70 is positioned in the path 
of Oscillation of the bell hammer H as shown in 
dotted line in Fig. 5 to prevent the latter acci 
dentally hitting the bell if the clock is shaken 
or subjected to vibration. However, as the plate 
56 is caused to pivot counterclockwise as viewed 
in Fig. 2 to actuate the alarm mechanism, the 
extension T4 of the plate 56 moves the rod. T0 to 
cause the arm 2 to move Out of the path of Oscil 
lation of the bell hammer H. 

If it is desired to stop the Operation of the 
alarm, the rod 80 is pushed to move it axially 

  



2,385,904 
to the left as viewed in Fig. 4, thus bringing the 
plate 83 in engagement with the extension 4 
of the plate 56 to swing the rod. O and move the 
arm 72 thereof into the path of oscillation of 
the bell hammer H. 
The present invention may be embodied in 

other specific forms without departing from the 
spirit or essential attributes thereof, and it is 
therefore desired that the present embodiment be 
considered in all respects as illustrative and not 
restrictive, reference being had to the appended 
claims rather than to the foregoing description 
to indicate the scope of the invention. 
We claim: 
1. In an electric clock having an electric motor 

and a tinning mechanism operatively connected to 
said motor and including a rotatable element, the 
combination therewith of an alarm mechanism 
comprising an oscillatable member, a flexible 
member fixed at One end to said oscillatable mem 
ber, a bell hammer fixed to the other end of said 
flexible member, driving means for oscillating said 
Oscillatable member adapted to be operatively con 
nected with said rotatable element and discon 
nected therefron, and controllable means for 
Connecting and disconnecting said driving means 
and said rotatable element including a manually 
operable alarm setting mechanism, a bell adapted 
to be engaged by said hammer, and means asso 
ciated with said controllable means for preventing 
said hammer engaging said bell when said driving 
means is disconnected from said rotatable ele 
ment. 

2. In an electric clock having an electric motor, 
a timing mechanism operatively connected to said 
motor including a rotatable element and a ro 
tatable wheel, the combination therewith of an 
alarm mechanism comprising an Oscillatable 
member, a flexible member fixed at one end to 
said Oscillatable member, a bell hammer fixed to 
the other end of said flexible member, driving 
means for oscillating said oscillatable member 
adapted to be operatively connected with said ro 
tatable element including a movable element, a 
lever for controlling the movement of said mov 
able element, means for slidably mounting said 
rotatable wheel in engagement with said lever, 
and a manually operable alarm setting mechanism 
having a cam element of said timing mechanism 
adapted to Cooperate with a can element on said 
wheel to control the sliding movement of the lat 
ter, a bell adapted to be engaged by said hammer, 
and means associated with said lever for prevent 
ing said hammer engaging said bell when said 
driving means is out of driving relation with 
said rotatable element. 

3. In an electric clock having an electric motor 
and timing mechanism operatively connected 
therewith, said timing mechanism including a ro 
tatable element, a sound-emitting member adapt 
ed to emit Sound when struck, a hammer-arm 
bearing a hammer-head in operative juxtaposi 
tion with a portion of said sound-emitting mem 
ber, driving means for oscillating said hammer 
arm adapted to be operatively connected with said 
rotatable element and disconnected therefron, 
means for connecting and disconnecting said 
driving means and said rotatable element, and 
means associated with said last-mentioned means 
for preventing said hammer-head from moving 
into contact with said sound-emitting member 
when said driving means is disconnected from 
said rotatable element. 

4. In an electric alarm clock having an electric 
motor, a pair of spaced plates, a timing mecha 

3. 
nism supported therebetween and operatively 
connected with said motor, said timing mecha 
nism including two rotatable elements, one of 
which is axially shiftable, a shaft disposed be 

O 

tween said plates supported by at least one of said 
plates, a bell hammer-arm pivotally secured to 
said shaft and bearing a beli hammer at its outer 
end, driving means for oscillating said hammer 
arm including an axially shiftable portion and 
another portion movable thereby into and Out of 
driving engagement with One of the aforesaid 
rotatable elements, a sidewise-tiltable plate 
hingedly secured at its one edge to one of said 
spaced plates and hiving two portions, one en 

15 gaging said axially shiftable portion, and the 

20 

2 

3) 

other engaging the aforesaid axially shiftable ro 
tatable element, and a manually-operable alarm 
setting member having camming means control 
ling the sliding movement of said axially shift 
able rotatable element, and through it the driv 
ing connection between said hammer-arm oscil 
lating means and the other rotatable element. 

5. In an electric alarm clock having an electric 
motor and a timing mechanism operatively con 
nected to Said motor and including a rotatable 
element, an alarm mechanism including an os 
cillatable member, an arm extended therefrom 
bearing a bell hammer at its outermost end, 
means for Oscillating said oscillatable member 
adapted for Operative engagement with said ro 
tatable element and disengagement therefrom, 
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and controllable means for engaging and disen 
gaging said first-mentioned means with said ro 
tatable element including a manually operable 
alarm setting mechanism, a bell adapted to be 
engaged by said hammer, and means associated 
with said controllable means preventing said 
hammer from striking said bell when said first 
mentioned means is disengaged from said rotat 
able element. 

6. A clock alarm mechanism for sounding a 
ringing-type alarm signal wherein a single note 
is repeated in rapid succession to give a sustained 
signal of relatively substantial duration, said 
alarm mechanism including an elongated resil 
iently-flexible hammer-arm bearing a hammer 
head at its one end, the other end thereof being 
pivotable about a fixed axis in close proximity 
thereto, the entire length of said arm interme 
diate said ends being of generally uniform resili 
ience, mechanical means for oscillating said ham 
mer-arm to-and-fro at some predetermined fre 
quency, said means including a projection fixedly 
related to the pivotable end of said flexible ham 
mer-arm, a toothed wheel having its teeth suc 
cessively drivingly engageable with said projec 
tion to oscillate the latter, and with it said resil 
iently-flexible hammer-arm, and means for ro 
tating said toothed wheel at a given speed, the 
natural frequency of said hammer-arm and ham 
mer-head combination being approximately the 
same as the Oscillation frequency, to cause said 
hammer-head to swing rapidly to-and-fro for 
relatively substantial distances beyond the limits 
to which it would have been brought had the 
hammer-arm been rigid, and a sound-emitting 
member positioned within the extended path of 
movement of the hammer-head, but outside the 
relatively shorter path which the latter would 
have described had the hammer-arm been rigid, 
thereby to sound a clear single note in repeated 
rapid succession to form a sustained ringing sig 
nal. 

7. A clock alarm mechanism for sounding a 
ringing-type alarm signal wherein a single note is 

  



4. 
repeated in rapid succession to give a sustained 
signal of relatively substantial duration, Said 
alarm mechanism including a pivotally-mounted 
resilient hammer-arm carrying a hammel-head, 
mechanical means for oscillating said hammer 
arm rapidly to-and-fro at some predetermined 
frequency, said resilient hammer-arm being free . 
of any stop means when Oscillating, and flexing 
at the end of each stroke by reason of Sudden 
reversal of the force which causes it to oscil 
late, the natural frequency of said hammer-arm 
and hammer-head combination being from 50 to 
150 per-cent of the oscillation frequency, to cause 
said hammer-head to Swing rapidly to-and-fro 
for relatively substantial distances beyond the 
limits to which it WOuld have been brought had 
the hammer-arm been rigid, and a sound-emit 
ting member positioned within the extended path 
of movement of the hammer-head, but outside the 
relatively shorter path which the latter would 
have described had the hammer-arm been rigid, 
thereby to sound a clear single note repeated in 
rapid succession to form a sustained ringing sig 
nal. 

8. A clock alarm mechanism for Sounding a 
ringing-type alarm signal wherein a single note 
is repeated in rapid succession to give a sustained 
signal of relatively substantial duration, said 
alarm mechanism including a pivotally-mounted 
resilient hammer-arm carrying a hammer-head, 
mechanical means for oscillating said hammer 
arm rapidly to-and-fro at Some predetermined 
frequency, the natural frequency of said ham 
mer-arm and hammer-head combination being 
from 50 to 150 per-cent of the aforesaid fre 
quency, to cause Said hammer-head to swing rap 
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idly to-and-fro for relatively substantial distances 
beyond the limits to which it would have been 
brought had the hammer-arm been rigid, and a 
sound-emitting member positioned within the ex 
tended path of movement of the hammer-head, 
but outside the relatively shorter path which the 
latter would have described had the hammer 
arm been rigid, thereby to sound a clean single 
note repeated in rapid succession to form a sus 
tained ringing signal. 

9. A clock alarm mechanism for sounding a 
ringing-type alarm signal wherein a single note 
is repeated in rapid succession to give a sustained 
signal of relatively substantial duration, said 
alarm mechanism including a pivotally-mounted 
resiliently-flexible hammer-arm carrying a ham 
mer-head, the entire length of said arm being 
of substantially uniform resilience, mechanical 
means for oscillating said hammer-arm rapidly 
to-and-fro, said hammer-arm being free of any 
stop means when oscillating, and flexing at the 
end of each stroke by reason of sudden reversal 
of the force which causes it to Oscillate, to cause 
Said hammer-head to swing rapidly to-and-fro 
for relatively substantial distances beyond the 
limits to which it would have been brought had 
the hammer-arm been rigid, and a sound-emit 
ting member positioned within the extended path 
of movement of the hammer-head, but outside 
the relatively shorter path which the latter would 
have described had the hammer-arm been rigid, 
thereby to sound a clear single note repeated in 
rapid Succession to form a Sustained ringing 
signal. 

GEORGE P. BENTILEY. 
F SCOTT CARPENTER, 

  


