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416 032 After the swItch 206, 28 has been moved  With this arrangement, the
spring 278 will its closed position as shown in FIG 5 constantly urge the
right portion of the 6 o'clock in the morning in the above-  plural
position lever 268 downwardly as mentioned example and it is desired to
turn  viewed in FIG. 5. 5 off the radio or alarm, the radio or alarm  With
further  reference to FIG. 5  it can 70 switch 206,-208 may be readily
moved to  also be appreciated  that upon  rotational the open position
illustrated in FIG. 3 by  movement of the sleep cam 215 to lift the
rotating the WAKE-NO WAKE cam 216  tab  276, the right portion  of the
lever 268 clockwise from   the position illustrated  in  will be moved
upwardly and the left por- 10 FIG. 5 to  the position illustrated in FIG 3.
tion of  the lever 268 will be moved down- 75 During this movement, the cam
216 moves  wardly to change the  position of switch arm- 264 toward the
base plate  100 to there  'actuating lever 212 with respect to the by
simultaneously move arm 260  and the  switch blade 202 and also to the end
of alarm time cam 218 including its shaft 242  shaft 242. 15 rearwardly to
open switch contacts 206,    The ON-OFF-SLEEP cam  215 may be 80 208   This
movement for opening the  rotated at any time to close the switch 



switch also si multaneously manually resets without disturbing the position
of the alarm the cam finger 222 on top of the front sur-  time cam shaft
242. For example, should faceof cam 220.                       it be
desired to close the switch 206 208 20 A  manually settable SLEEP-ON-OFF
after the WAKE-NO WAKE alarm shut-off 85 cam mechanism 215 is arranged to
control cam 216 has moved the switch to the posi- -lever 268 and switch
actuating lever 212. tion illustrated in FIG. 3, it is merely neces- From
the preceding description of the alarm  sary to rotate the SLEEP-ON-OFF cam
to cam mechanism  218 - and 219, it can be  move the switch actuating lever
212 longi- 25 appreciated that the elongated switch actuat-  tudinally
downwardly from the position 99 ing lever 212 serves as an intermediary
illustrated in FIG. 3. to the position illus- between the end of shaft 242
and switch  trated in FIG. 6. During this movement, blade 202, i.e. when
the end of shaft 242 is  the end of the alarm  time cam shaft 242 moved
forwardly the lower portion of lever  will slide from an intermediate
forward sur- 30 212 and switch blade 202 is moved for-  face 221 of the
switch actuating lever to a 95 wardly, and when the  shaft 242 is moved
more rearward intermediate surface 284 of rearwardly actuator 212 and the
switch  the switch actuating lever thereby pivoting blade 202 are moved
rearwardly.          - the lever 212 forwardly to move blade 202 The switch
actuating lever 212 is shaped  forwardly to close switch contacts 206, 208.
35 and positioned so that  it may be manually   In addition duringthis same
movement the 100 pushed downwardly at any time to close  forward portion of
the switch blade 202 will the switch without disturbing the position  have
merely slid somewhat upwardly on the of 'shaft 242. To achieve this, the
lever  lower end portion 217 of the switch actuat- 212 is pivoted to a
plural position lever  ing lever 212, but not high enough to move 40 268
which in turn is arranged to be actu-  to the rearward intmediate portion
284. 105 ated by the ON-OFF-SLEEP cam 215. As 'Thus, during such downward
movement of illustrated in FIG. 5, the upper end 266 of the switch
actuating lever 212 by the ON- the switch actuating lever 212 is formed
OFF-SLEEP cam, the switch will be moved with a forwardly extending shaft
portion   from its opened position iiiustrated in FIG. 45 270 (i.e. portion
272 is rigid with the rest 3 to its closed position illustrated in FIG. 6
110 of lever 212) which is received by an aper- and the switch actuating
lever 212 will have ture 272 formed in the plural position lever been
effectively removed from the rear sur- 268 so that there is limited pivotal
move-  face of shaft 242 -to permit the resilient 



ment at tabs 290. The lever 212 is de- switch blade 202 to pivot the lever
212 .50 scribed in more detail and claimed in our  forwardly to close the
switch. Accordingly, 115 copending patent application No. 16402/73  the
switch will remain closed and a radio (Serial No. 1416033).  A
conventional or whatever alarm may be controlled by pivot 274 is provided
for generally centrally  the switch will remain on while the shaft
supporting the plural position lever 268, 242 may be moved forwardly and
rear- 55 and: the right portion of the plural position  wardly by the alarm
time cam 218,  120 lever is provided with a forwardly extend    The sleep
cam portion 298, 302 of our ing tab 276 for riding on the surface of the
ON-OFF-SLEEP cam 215 also operates the ON-OFF-SLEEP cam 215. plural
position lever 268 and the elongated in order to insure continuous
following  switch actuating lever 212.  This sleep 60 contact of the tab
276 with the surface of mechanism is provided for manually mov- 125 the cam
215, a spring 278 is stretched be-  ing the switch 206, 208 to a closed
position tween a tab 280 which is formed on the  and automatically
maintaining the switch plural position  lever and  a  tab  or  in the
closed position for a preselected ad- other projection 282 which is struck
from  justable time interval; Such a mechanism 65 the lower portion of the
mounting plate 100.  is particularly useful for turning off a radio 130
416 032 receiver in the evening after a person has  300 In this position
the sleep drive lever gone to sleep and thus, mechanisms that  Will
incrementally move the sleep cam to accomplish this function have been
called a   eventu ally mov the tab 276 to the off no SLEEP switch.
at the  end of the preset  sleep interval as 5   In the embodiment
illustrated in FIG,' 6,  shown in FIG. 3.:-                      70 the
SLEEP portion of cam 215 includes a   The pawl and  ratchet mechanism  300
generally smooth raised cam surface 302 for  298 is designed and combined
with units cooperating with tab 276 for holding the  cam 52 is provided
with two flat surfaces switch 206, 208 in a  closed or radio on  clock for
indexing the sleep switch cam 215 10 position' for a preselected  time
interal.  one increment every five  minutes when the 75 Ratchet teeth 298
are formed on the cam   cam 215  is rotated  to  any one of its 



215 for incrementally drivng the gear and   SLEEP" positions illustrated in
FIG. l. the sleep cam  surface 302 in a clockwise To  achieve this the
sleep pawl lever 300 direction as a function of time. At the end  is
pivotally mounted on the drive lever 86 of the preselected time interval
the gear 215   and is counterweighted at 303 for urging a will have been
rotated to a position wherein  pawl 305 upwardly into contact with the tab
276 is moved from the smooth  raised   sleep cam 215.  With  reference to
FIG. 2, sleep surface 302 into an off notch 294 to  it can  be apprecated
that the drive lever pivot lever 268 to lift lever 212 to abut the  86 is
provided with cam surfaces for co- end of shaft 242 to open the switch, as
opeating with an eccentric drive roller  106' 5 shown in FIG.' 3.
to move the drive lever 86 and a units cam A  pawl and ratchet mechanism is
pro-  pawl lever 84 one incremental movement vided for driving the  sleep
switch cam 215. every minute.  Moreover, it can b seen with this mechanism;
whenever the  ratchet  that he actuating movement for the units toothed
portion 298 of the sleep cam  is  cam 52 occurs hen the drive lever  86 is
90 rotated to the position illustrated in FIG. moved to the right as shown
in FIG. 2. The 8  the pawl lever 300 will rotate the  sleep  sleep cam
actuating  movement through pawl cam one incremental movement every five
lever 300 occurs when the lever 86 is moved minutes.     to the left as
shown   FIG.,2. Thus, with 30  The overall shape of the SLEEP-ON-OFF  the
parts in the position illustrated in FIG. 95 cam may -be readily observed
in FIGS 5, 8, movement of the drivelever 86 counter- 6 and the other
FIGURES.: and in view of  clockwise to. the left about pivot 88 will the
foregoing description it can be appreci-  move the entire  pawl lever 300to
the left ated that it performs a plurality of func-  to move the sleep cam
215 one increment 35 tions.  In the preferred embodiment, the in a
clockwise direction.  With this con-100 entire' cam   215  including  the
ratchet  struction,the actuating ,movement forthe toothed  portion 298. a
shaft portion 304,  sleep cam 215 does not occur at the same an OFF notch
294, a raised ON notch 301,  instant ,as the   actuating  movement for the
and SLEEP surface 302 are all integrally  minutes. cam 52, and thus, the
motor load 40 formed  on a single molded part.          at any .particular
instant  is minimized. With  105 Should an operator grasp shaft..knob 34
particuar reference to FIG. 2, it can, also and rotate the cam 215
clockwise from its  be  appreciated, that the sleep ratchet drive off
position to its ON position the tab 276  pawl 300 is mounted on a pivot pin
307 



will be lifted from the OFF notch 294 and  which is positioned closer to
the drive lever 45 placed within the ON  notch 301 on the  pivot .88 'than
pawl lever 84 because only 110 upper surface of the cam. In this position
a: short stroke is required for moving the the switch will be closed as
shown in FIG.  sleep cam one increment 6. However, the sleep drive lever
300 will -  The pawl drive lever 300 is also combined be placed in the
vicinity of a smooth non- with the previously described  digital clock 50
toothed portion 306 of the sleep cam 215   structure for indexing the
sleep, cam 215  115 and thus, movement'of the sleep drive lever 'any number
of  increments during  a ten will have no effect on the sleep cam and the
minute period.  I   the  preferred embodi- switch will remain in its closed
position  ment illustrated in FIG.8  a shaft 322 until the cam  215 is
manually rotated to  which extends rearwardly from  the units 55 position
the tab 276 on the sleep surface . cam 52 is provided with to flat surfaces
120 302 or in the OFF notch 294.               - 324 and 326 for permitting
the pawl 305 Should   the  ON-OFF-SLEEP   cam  be  to move into engagement
with the teeth on moved in a clockwise direction  from its off  the sleep
cam 215  only  twice  for each re- positionillustrated in FIG. 4 to place
the volution of the units cam 52. or once every tab 276 on -the generally
smooth peripheral  five minutes. It can be readily understood 125 surface
302 of the sleep cam the switch that the units cam 52 is rotated at one re-
will be placed in its closed position illus- volution every ten miniutes
for displaying trated in FIG. 6 and the gear portion 298 numerals from 0 to
9. Thus, two flat sur- of the sleep cam will be placed in a posi-
faceswill provide an incremental movement 65 tion to be actuated by the
sleep drive lever  every five minutes, and the number of flat 130    1 416
032
7 surfaces on the cam  shaft 322 could be  play indicators are not being
indexed. selected for achieving any desired number    WHAT WE CLAIM IS:- of
incremental movements of the sleep cam  1. An alarm  clock mechanism
compris- 215.                                   ing a switch having an open
and a closed 5   As shown in FIG. 8 an upper surface of position, a timing
motor, a  sleep cam oper 70 the pawl lever 300 is arranged generally  ably
connected  to said switch for closing 



parallel to the flat surface 326 f the shaft asaid switch for a
predetermined time in- 322 and therefore, the counterweights 303  terval,
manual means connected to said of the pawl 300 is effective to move the
sleep cam  for moving said sleep cam to 10 pawl 305 into engagement with
the teeth  open or close said switch, ratchet teeth 75 of the sleep cam
215. It can be seen that  formed on said sleep cam for permitting when the
shaft 322 is moved approximately  said sleep cam to be moved from a switch
36[err] from the FIG. 8 to the FIG 9 position  closed position to a switch
open position by during a next succeeding incremental move-  said timing
motor, a pawl lever having a 15 ment of the units cam 52, the shaft 322
pawl positioned in said alarm clock mech- 80 will hold the pawl in its
lower position as  anism, means for moving said pawl lever to shown in FIG.
9 to thereby hold the pawl  move said pawl into engagement with said 305
away from the ratchet teeth of the sleep  ratchet teeth, and a drive
mechanism oper- cam during the next succeeding movements  ably connected to
said timing motor for 20 of the drive lever 86.                   moving
said pawl lever and said pawl back 85 With particular reference to FIGS. 2
8  and forth to incrementally move said sleep and 9, it can be appreciated
that the units  cam as a function of time to thereby open cam may be
readily molded from a piece of  said switch at the end of said time
interval. plastic to provide all of the cam and tooth    2. An alarm clock
mechanism as claimed 25 surfaces illustrated, and naturally, the sur-  in
Claim 1 wherein the sleep cam is rotat- 90 faces 324 and 326 on shaft 322
may be also  ably mounted in the alarm clock and in- provided during the
molding operation of  cludes a peripheral cam surface for opera- the units
cam 52.                       ting the switch and a peripheral ratchet If
at bed time it is desired to have the  tooth surface positioned axially
adjacent the 30 switch for operating apparatus such as a  cam surface for
cooperating with the pawl 95 radio receiver closed to turn the radio on
lever to rotate the sleep cam as a func- for a short time interval before
falling  tion of time to open the switch. asleep, the sleep cam knob 304 is
rotated in    3. An alarm clock mechanism as claimed a clockwise direction
to position the tab  in Claim 1 or Claim 2, wherein said ratchet 35 276 on
the smooth cam surface 302 of the  teeth extend through a sector of the
sleep 100 sleep cam. As shown in FIG. 1, any desired  cam, an adjoining
sector of the sleep cam sleep time interval up to three hours may  having a
smooth curved surface so that be selected..
should said pawl lever be positioned on said 



The mechanism can now operate to drive  smooth surface no actuating
movement of 40 the tab 276 along the smooth surface 296  the sleep cam will
occur.              105 of the sleep cam for the desired sleep time    4.
An alarm clock mechanism as claimed interval at which time the tab 276 will
in any one of Claims 1 to 3, wherein: snap into the off notch 294 to
thereby lift   a) a plural position lever having two arms switch actuating
lever 212 from the posi-    pivotally  mounted  on  said  clock 45 tion
illustrated in FIG. 6 to the position   mechanism;
110 illustrated in FIG. 3.                     b) a switch actuating lever
is connected From the foregoing discussion it can be    to one of the arms
of the plural posi- appreciated that our sleep cam  indexing     tion
lever; mechanism  may be readily formed and    c) said sleep cam being
positioned ad- 50 added to any suitable alarm clock timer. Re-  jacent to
the other arm of the plural 115 latively fed additional parts are required.
It  position lever; and is merely necessary to pivot a pawl lever    d)
said manually rotatable sleep cam in- 300 on the drive lever 86 which is
also used  cludes a lower cam surface for moving for indexing and driving
the units and tens  said plural position lever to open the 55 display
indicators of the digital clock. More-  switch, a raised notched surface
for 120 over, the pawl lever 300 is pivoted to the   holding the plural
position lever in one drive lever at such a location that it drives
position to hold the switch open and the ratchet of the sleep cam on the
return   a raised curved generally smooth cam stroke of the drive lever to
thereby mini-   surface for locating the plural position 60 mize motor
load. Thus, when the motor is     lever to hold the switch in a closed 125
being utilized for driving the units and tens  position for a predetermined
sleep display indicators it is not rotating the    time interval. sleep cam
215, and conversely, when the    5. An alarm clock mechanism as claimed
drive lever 86 is being utilized for driving in any one of the preceding
claims wherein 65 pawl 300 to rotate sleep cam 215 the dis-  a clock cam
having a flat surface is rotated 130    322.and therefore, the
cunterweights 303  terval, manual means connected to. said of the
pawl,'300'is effective to move the  sleep cam  for moving said sleep cam to



10 pawl 305 into engagement with the teeth  open or close said switch,
ratchet teeth 75 of the sleep cam 215. It can be seen that- - formed on
said sleep cam for permitting when the shaft 322 is moved approximately
said sleep cam to be moved from a switch 36[err] from the FIG. 8 to the FIG
9 position  closed position to a switch open position by -. during a next
succeeding incremental move-  said timing motor, a pawl lever having a 15
ment of the units cam  52, the shaft 322  pawl positioned in said alarm
clock mech-. 80 will hold the pawl in its lower position as  anism, means
for moving said pawl lever to shown in FIG. 9 to thereby hold the pawl move
said pawl into engagement with said 305 away from the ratchet teeth of the
sleep  ratchet teeth, and a drive mechanism oper- cam during the next
succeeding movements  ably connected to said timing motor for 20 of the
drive lever 86.                  moving said pawl lever and said pawl
back85 With particular reference to FIGS. 2 8  and forth to incrementally
move said sleep and 9, it can be appreciated that the units  cam as a
function of time to thereby open cam may be readily molded from a piece of
said switch at the end of said time interval. plastic to provide all of the
cam and tooth    2. An alarm clock mechanism as claimed 25 surfaces
illustrated, and naturally, the sur-  in Claim 1 wherein the sleep cam is
rotat- 90 faces 324 and 326 on shaft 322 may be also  ably mounted in the
alarm clock and in- provided during the molding operation of  cludes a
peripheral cam surface for opera- the units cam 52.
ting the switch and a peripheral ratchet If at bed time it is desired to
have the  tooth surface positioned axially adjacent the 30 switch for
operating apparatus such as a  cam surface for cooperating with the pawl 95
radio receiver closed to turn the radio on  lever to rotate the sleep cam
as a func- for a short time interval before falling  tion of time to open
the switch. asleep, the sleep cam knob 304 is rotated in    3. An alarm
clock mechanism as claimed a clockwise direction to position the tab  in
Claim 1 or Claim 2, wherein said ratchet 35 276 on the smooth cam surface
302 of the  teeth extend through a sector of the sleep 100 sleep cam. As
shown in FIG. 1, any desired  cam, an adjoining sector of the sleep cam
sleep time interval up to three hours may  having a smooth curved surface
so that be selected..                          should said pawl lever be
positioned on said The mechanism can now operate to drive  smooth surface
no actuating movement of 40 the tab 276 along the smooth surface 296  the
sleep cam will occur.             105 of the sleep cam for the desired
sleep time    4. An alarm clock mechanism as claimed 



interval at which time the tab 276 will  in any one of Claims 1 to 3,
wherein: snap into the off notch 294 to thereby lift   a) a plural position
lever having two arms switch actuating lever 212 from the posi-
pivotally  mounted  on  said  clock 45 tion illustrated in FIG. 6 to the
position   mechanism;                         110 illustrated in FIG. 3.
b) a switch actuating lever is connected From the foregoing discussion it
can be    to one of the arms of the plural posi- appreciated that our sleep
cam  indexing     tion lever; mechanism  may be readily formed and    c)
said sleep cam being positioned ad- 50 added to any suitable alarm clock
timer. Re-  jacent to the other arm of the plural 115 latively fed
additional parts are required. It  position lever; and is merely necessary
to pivot a pawl lever    d) said manually rotatable sleep cam in- 300 on
the drive lever 86 which is also used  cludes a lower cam surface for
moving for indexing and driving the units and tens  said plural position
lever to open the 55 display indicators of the digital clock. More-
switch, a raised notched surface for 120 over, the pawl lever 300 is
pivoted to the   holding the plural position lever in one drive lever at
such a location that it drives  position to hold the switch open and the
ratchet of the sleep cam on the return   a raised curved generally smooth
cam stroke of the drive lever to thereby mini-  surface for locating the
plural position 60 mize motor load. Thus, when the motor is    lever to
hold the switch in a closed. 125 being utilized for driving the units and
tens  position for a predetermined sleep display indicators it is not
rotating the   time interval. sleep cam 215, and conversely, when the    5.
An alarm clock mechanism as claimed drive lever 86 is being utilized for
driving in any one of the preceding claims wherein 65 pawl 300 to rotate
sleep cam 215 the dis-  a clock cam having a flat surface is rotated 130


