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The invention relates to alarm clocks and particularly 
to an alarm mechanism having a single control which 
serves for time-setting of the alarm and also for off-and 
on turning of the alarm. 
Alarm clocks as made heretofore have a rotatable con 

trol for setting the time at which the alarm is to operate, 
and a separate control (usually in the form of a push-pull 
button) for off-and-on turning of the alarm. The prin 
cipal object of the present invention is to avoid the use 
of Such dual means for controlling the alarm mechanism. 
An alarm clock made according to the invention has 

a timing mechanism including a drive shaft, which may 
be electrically or mechanically operated. The alarm 
mechanism comprises two interengaging rotatable mem 
bers arranged coaxially, the first of these members being 
movable axially in one direction only when in a certain 
angular relation to the second member. A manual con 
trol shaft is mounted for both rotary and axial movement 
in the clock, and there is a driving connection from this 
control shaft to one of the coaxial members for setting its 
angular position by rotation of the control shaft. The 
other coaxial member is driven continuously through a 
driving connection from the timing mechanism; and when 
this member attains the certain angular relation to the 
member which has been set from the control shaft, the 
axially movable member can be shifted axially in one 
direction by a biasing means, such as a spring. 
An alarm clapper is adapted to be operated from the 

drive shaft of the clock through a normally inoperative 
connection including a gear or other driving element shift 
able between a non-driving position in which the clapper 
is idle and a driving position wherein the clapper is oper 
ated by the drive shaft. Through a shift connection 
from the axially movable member to this driving element, 
the latter is shifted to its driving position by the biasing 
means when the above-mentioned angular relation of the 
coaxial members is attained, whereby the alarm clapper 
is operated. An alarm stop is also connected to the con 
trol shaft and is operable by axial movement thereof in 
one direction to shift the driving element from its driving 
to its non-driving position against the action of the bias 
ing means, thereby stopping the clapper operation. Axial 
movement of the control shaft in the opposite direction 
operates the stop to release the driving element and there 
by place it under control of the coaxial members. 

In the preferred form of the invention, the control shaft 
is provided with releasable holding means for preventing 
axial movement of this shaft by the biasing means, that 
is, in the direction for releasing the driving element asso 
ciated with the alarm clapper. In this way, the stop is 
adapted to hold the driving element against shifting to 
its clapper-driving position when the coaxial members 
attain their certain angular relation at the time set by 
rotation of the control shaft. The shaft holding means 
preferably includes a holding member connected to a 
collar mounted on the control shaft and which, in turn, 
is connected to the alarm stop. The control shaft is 
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rotatable relative to the collar to time-set the alarm, but 
axial movement of this shaft moves the collar and alarm 
stop with it. The control shaft extends from the interior 
of the clock through a plate of the clock frame, so that 
the shaft is accessible for manual adjustment. The hold 
ing member on the collar extends into an opening in this 
plate near the control shaft so as to prevent rotation of 
the collar, and the holding member has releasable means 
coacting with the plate to retain the control shaft and 
the alarm stop against movement by the biasing means. 
For a better understanding of the invention, reference 

may be had to the accompanying drawing in which: 
Fig. 1 is a lay-out view of a clock embodying a pre 

ferred form of the invention; 
Fig. 2 is a sectional view on line 2-2 in Fig. 1, and 
Fig. 3 is a sectional view on line 3-3 in Fig. 2. 
Referring to the drawing, the clock comprises a front 

plate 10 and a rear plate forming the main parts of 
a frame or casing for the timing and alarm mechanisms. 
The timing mechanism, as shown, is driven electrically 
from the constant speed drive shaft 2 of a synchronous 
electric motor (not shown) mounted on the rear plate 11. 
The drive shaft 2 extends from the motor through the 
rear plate if and into the casing, where it carries a 
main pinion 13. This pinion drives a gear i4 on the main 
shaft 15 through reduction gearing shown schematically 
by the dot-dash line i3a in Fig. 1. 
The main shaft 5 rotates with gear 14 and is provided 

with a second or Sweep hand 16 located in front of the 
clock face (not shown) on plate A3. Behind the sweep 
hand 16 is a minute hand it secured to a sleeve 17a on 
shaft 5. This sleeve is driven from gear 24 through a 
pinion 14a and reduction gearing 18, 19, 26 and 21, the 
gearing 18–19 being mounted ioosely on a separate shaft 
22. Pinion 2 is secured to the minute sleeve 17a and 
is driven from gear 20 through the usual friction disc 23 
which permits slippage between the parts 20 and 2: for 
setting the minute hand. The hour hand 24 is secured 
to a sleeve 24a on sleeve 17a and is driven from pinion 
21 through reduction gearing 25, 26 and 27. The gearing 
25-26 is loosely mounted on shaft 22, and gear 27 is 
secured to the hour sleeve 24a. 
The clock as described so far is conventional, the tim 

ing mechanism 2-27 being typical of electrical clocks 
as commonly made. 
The alarm mechanism comprises two interengaging 

rotatable members 30 and 3i arranged coaxially on a 
shaft 32 journalled at its ends in the plates i0-11. The 
first rotatable member 30 is loosely mounted on shaft 32 
and is movable axially thereof, while the second member 
31 is secured tightly to this shaft. The axially movable 
member 30 has a cylindrical recess 33a facing the other 
member 31 and adapted to receive the latter, which is also 
cylindrical except for a radial protrusion 31a on its 
periphery. When the members 36 and 31 are in a certain 
angular relation to each other, the protrusion 3ia is 
aligned with a notch 30b in the periphery of recess 30a, 
so that member 30 can be moved axially toward the other 
member 3i (rearward on shaft 32) until the latter is 
seated against the bottom of recess 30a. 
The member 35 is rotated continuously from the tin 

ing mechanism through a driving connection comprising a 
gear 33 meshing with the gear 27 on the hour sleeve 24a, 
these gears having a one-to-one ratio. Gear 33 is se 
cured to a collar 34 fixed to shaft 32, so that the mem 
ber 31 is rotated through one complete revolution every 
twelve hours. The axially movable member 30 is urged 
against the rotating member 31 by biasing means in the 
form of a compression spring 35 coiled around the shaft 
32 between collar 34 and a gear 36 secured to the front 
end of the member 30. Except when the members 30 
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and 3 are in the certain angular relation mentioned 
above, rotation of member 31 will cause its protrusion 
31a to ride around the adjacent end of the other member 
30, thereby holding the latter in its forward position 
against the spring 35. However, when this certain angu 
lar relation of the members 39-3A is attained, which will 
be at a time determined by the angular setting of mem 
ber 30, the alignment of protrusion 32 a with notch 30b 
allows spring 35 to shift the member 33 rearward on 
shaft 32, as indicated by the broken lines in Figs. 1 and 2. 
The axially movable member 35 is adapted to be set 

in any desired angular position by rotation of a manual 
control shaft 38. This shaft is mounted in the frame plates 
18 and 3 for both rotary and axial movement. At its 
front end, the shaft 38 has a reduced portion 38 ex 
tending through and beyond an indented part of the front 
plate 26 and forming a shoulder which rests against the 
inner surface of this plate in the forward position of the 
shaft. The shaft 38 projects through the rear plate 11 
and is provided at its rear end with a knob (not shown) 
for rotating the shaft and moving it axially in either di 
rection. Angular setting of member 30 from the control 
shaft is effected through a driving connection comprising 
a gear 39 secured to this shaft and meshing with a pinion 
40 fixed to a shaft 41 journalled in the frame. The pinion 
40 meshes with gear 36 on the axially movable member 
36 and is of sufficient length to remain in mesh with 
each gear 36 and 39 throughout its range of axial move 
Tielt. 
The control shaft 38 has a collar 43 secured on it 

directly behind the gear 39. A sleeve 44 is rotatably 
mounted on the collar 43 between an end flange 43a 
thereof and the gear 39, so that the sleeve moves axially 
with the control shaft but permits rotation of the latter 
relative to the sleeve. Secured to the sleeve 44 is an alarm 
stop in the form of an arm 45 and also a releasable hold 
ing means 46. The latter, as shown, is a member integral 
with the arm 45 and bent at right angles thereto so as 
to extend into an opening 11 a located in the rear plate 
fi near shaft 38. The holding member 46 has a detent 
46a which, in the forward position of shaft 33, engages 
the inner face of plate is. Because of the inherent re 
siliency of the member 45, which is in effect a leaf spring, 
the detent 46a constitutes a releasable means coacting 
with the plate 11 for retaining the control shaft against 
rearward movement except when it is pulled cut manually. 
When it is so pulled, the holding member 46 is projected 
rearward through opening lia, as indicated by the broken 
lines in Fig. 1, so that detent 46a now engages the outer 
face of plate i? and prevents return movement of the 
control shaft except by manual operation thereof. 

It will be understood that the holding member 46 not 
only prevents accidental axial displacement of the control 
shaft 33 but also holds the stop arm 45 in a fixed angular 
position relative to the control shaft. 
46 indicates the axial positioning of shaft 38, according 
to whether this finember is prejecting through or with 
drawn into the plate opening Ea. 
The Stop arm 45 is engageable with a shift arm 43 

having at one end an annular part 48a surrounding a 
collar 49 to which the shift arm is secured. The coilar 
49 otosely surrounds the axialiy 22:cyab!!e member 369 be 
tween a iiage at the rear end of this member and the 
gear 33 at its front end. Consequently, the member 39 
is rota table relative to the collar 89 and arrin 48 through 
the gearing 39, 49 and 33, but the axial novements of 
member 34 are imparted to the shift arm 43 through collar 
49, 
The arrin 48; formas a shift connection from the member 

39 to an alarm operating element in the firin of a gear 
5$3. Ti This gear is fixed to a colHilar ?? lcosely mc?nted on 
a stub shaft. 52 secured to the rear plate ii. Forward 
movement of collar 55 is limited by a head 52a on the 
shaft 32. The end of arm 433 renote froin the member 
3G has bifurcations, one of which is shown at 48a, fitting, 

Also, the member í 
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closely into a reduced portion of collar 5i, so that axial 
movements of member 30 are imparted to the gear 56. 
With the alarm stop 45 in its forward position as shown 

in Fig. 2 (the control shaft 38 pushed in), it engages 
arm 48 so as to prevent the spring 35 from shifting the 
parts 30 and 48 rearward even when the protuberance 3a 
is aligned with notch 30b. The arm 48 is released by the 
stop 45 when the control shaft 38 is pulled out or drawn 
rearward, so that upon alignment of protuberance 3ia 
with notch 30b, the spring 35 shifts the parts 36, 48 and 
58 rearward. By pushing the shaft 33 back to its forward 
position, the stop 45 is actuated to return the parts 38, 
48 and 50 to their forward positions against the action 
of spring 35. 
When the gear 59 is in its rearmost position (indicated 

by the broken lines in Fig. 2), it forms part of an 
operating connection between the drive shaft 2 of the 
clock and an alarm clapper. This clapper comprises a 
button 54 on the free end of a spring-metal strip S5 se 
cured to the front plate 10. The strip 55 has a leg 53a 
engageable by lobes 56a on a collar 55 secured to a 
rotatable shaft 57. Upon rotation of shaft 57, the lobes 
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56a vibrate the button 54 against a bell 53 mounted on 
the clock frame, thereby sounding the alarm. The operat 
ing connection to the shaft 57 comprises a gear 55 on 
shaft 2, the shiftable gear element 59, and a gear 6) 
on shaft 57. This connection is operative only when the 
gear element 50 has been shifted rearward, as previously 
mentioned, so as to mesh with gear 59 and thereby drive 
gear 60. 
To set the alarm mechanism for the desired ringing 

time, the control shaft 38 is rotated to adjust the angular 
position of the axially movable member 38 through gear 
ing 39, 40 and 36. This movement turns an alarim indi 
cating hand 62 on an outer sleeve 62a on 1main shaft 15, 
thereby indicating on the clock face the alarm-ringing 
time corresponding to any setting of member 36. The 
hand 62 is actuated from a pinion 63 secured to shaft 
4i and meshing with a gear 64 loosely mounted on shaft 
32. The gear 64 also meshes with a gear 65 secured 
to sleeve 62a. 
To release the alarm mechanism for ringing at the set 

time, the control shaft 38 is pulled out so as to withdraw 
the alarm stop 45 from arm 48. It will be noted that 
this manual release of the alarm mechanism can be 
effected either before or after the time-setting of the 
alarm mechanism, as the control shaft can be rotated in 
either of its axial positions to adjust the member 38. At 
the time for which the member 38 has been set by shaft 
38, the proturberance 31a will move into alignment with 
notch 30b, whereby spring 35 shifts the gear 50 into 
mesh with gear 59, as previously described, to operate 
the alarm chapper. 
To stop the alarm, the control shaft 33 is pushed back 

to its forward position, causing stop 45 to shift gear 53 
out of mesh with gear 59. This manuai operation of the 
stop also returns member 30 to its forward position and 
recompresses the spring 35. Thereafter, continued rota 
tion of member 31 will move its protuberance 31a out of 
line with notch 30b, so that stop 45 can be released again 
by shaft 38 to place the alarm mechanism under control 
of the members 30-31. Failure to push the control 
shaft 38 inward promptly after operation of the alarm 
clapper will not result in damage to the mechanism but 
will merely allow the member 3i to cam the member 
36 in a forward axial motion against spring 35, thereby 
moving arm 48 forward to disengage gear 58 from gear 
59 and stop the alarm. For this purpose, the protuber 
ance 3a has a sloping bottom forming a cam surface 3ib 
adapted to seat against a sloping bottom or can Surface 
39c of the notch 30.b (Fig. 2). Accordingly, when the 
member 30 is thrust rearward by spring 35 in response 
to alignment of protuberance 3ia with notch 36b, the 
cam surface 31b will be seated against the sloping bottom 
30c of the notch so that subsequent rotation of member 
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31 will cause the forward camming of member 30. Thus, 
if the control shaft 38 is left in its retracted or rearward 
position, the alarm will ring at the time for which the 
member 30 has been set by rotation of shaft 38 but will 
be automatically shut off when this forward camming of 
member 30 has progressed sufficiently to disengage the 
gears 50 and 59. The protuberance 31a will then ride 
along the adjacent end of member 30 until it is again 
aligned with notch 30b, at which time the ringing is 
Tepeated over the interval allowed by the camming means 
30c-31b. 
We claim: 
1. In a clock having a timing mechanism including a 

drive shaft, an alarm mechanism comprising two inter 
engaging rotatable coaxial members the first of which is 
movable axially in one direction only when in a certain 
angular relation to the second member, biasing means 
urging the axially movable member in said one direction, 
a manual control shaft mounted for both rotary and axial 
movement, a driving connection from the control shaft 
to one of said members for setting the angular position 
thereof by rotation of the control shaft, a driving con 
nection from the timing mechanism to the other member 
for continuously varying its angular position, an alarm 
clapper, a normally inoperative alarm connection from 
said drive shaft to the clapper including an element shift 
able between a non-driving position in which the clapper 
is idle and a driving position in which the clapper is op 
erated by the drive shaft, a shift connection from the 
axially movable member to said element through which 
said element is shifted to its driving position by the bias 
ing means when said angular relation of said members 
is attained, an alarm stop connected to the control shaft 
and operable by axial movement thereof in one direction 
to shift said element from its driving to its non-driving 
position against the action of the biasing means, the stop 
being operable by axial movement of the control shaft 
in the opposite direction to release said element and 
thereby place it under control of said coaxial members, a 
plate through which the control shaft projects from the 
interior of the clock, whereby the control shaft is adjust 
able manually, the plate having an opening near the con 
trol shaft, and a holding member connected to the con 
trol shaft within the alarm clock and extending into the 
opening, said holding member having releasable means 
coacting with the plate for retaining the control shaft 
against axial movement in said opposite direction by the 
biasing means. 

2. An alarm mechanism according to claim 1, in which 
said holding member is so proportioned that it is pro 
jected outwardly through and retracted into the plate 
opening by said axial movements of the control shaft, 
whereby the holding member indicates the axial position 
of said last shaft. 

3. In a clock having a timing mechanism including a 
drive shaft, an alarm mechanism comprising two inter 
engaging rotatable coaxial members the first of which 
is movable axially in one direction only when in a cer 
tain angular relation to the second member, biasing means 
urging the axially movable member in said one direction, 
a manual control shaft mounted for both rotary and axial 
movement, a driving connection from the control shaft 
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6 
to one of said members for setting the angular position 
thereof by rotation of the control shaft, a driving con 
nection from the timing mechanism to the other member 
for continuously varying its angular position, an alarm 
clapper, a normally inoperative alarm connection from 
said drive shaft to the clapper including an element shift 
able between a non-driving position in which the clapper 
is idle and a driving position in which the clapper is oper 
ated by the drive shaft, a shift connection from the axially 
movable member to said element through which said ele 
ment is shifted to its driving position by the biasing 
means when said angular relation of said members is 
attained, an alarm stop connected to the control shaft 
and operable by axial movement thereof in one direction 
to shift said element from its driving to its non-driving 
position against the action of the biasing means, the stop 
being operable by axial movement of the control shaft in 
the opposite direction to release said element and thereby 
place it under control of said coaxial members, said driv 
ing connection from the control shaft including a gear 
rotatable with the control shaft, and a collar mounted on 
the control shaft and movable axially therewith, the 
alarm stop being connected to the control shaft through 
said collar, said gear being rotatable relative to the collar. 

4. An alarm mechanism according to claim 3, in which 
the alarm stop is an arm, the alarm mechanism compris 
ing also means for holding the collar against rotation on 
the control shaft. 

5. An alarm mechanism according to claim 3, in which 
the alarm stop is an arm, the alarm mechanism compris 
ing also a holding member connected to the collar for 
holding the same against rotation on the control shaft, 
the holding member having releasable means for pre 
venting axial displacement of the control shaft in said 
opposite direction by the biasing means. 

6. An alarm mechanism according to claim 3, in which 
the alarm stop is an arm, the alarm mechanism compris 
ing also a plate through which the control shaft projects 
from the interior of the clock, whereby the control shaft 
is adjustable manually, the plate having an opening near 
the control shaft, a holding member connected to the 
collar and extending into the opening to hold the collar 
against rotation on the control shaft, said holding mem 
ber having releasable means coacting with the plate for 
retaining the control shaft against axial movement in 
said opposite direction by the biasing means. 

7. An alarm mechanism according to claim 6, in which 
said holding member is so proportioned that it is pro 
jected outwardly through and retracted into the plate 
opening by said axial movements of the control shaft, 
whereby the holding member indicates the axial position 
of said last shaft. 
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