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TIMER MECHANISM WITH IMPROVED
- GEAR MESHING MEANS
Samuel Polonsky, Framingham, and Bartley K. ng,
Norwood, Mass., assignors to General Elecmc Com-

- pany, a cerporetmn of New York
Filed Jan. 26, 1562, Ser. No. 168, 967
| 8 Clalms. (Cl 58—-—16) =

This mventmn relates to a timer gear mechemsm and
more particularly to an arrangement for insuring the

- proper meshing of gear teeth as a ﬁrst gear is meved into

engagement with a second gear.
 'The invention will be explained as meomperated in a
timer mechanism and as thus used may be considered to
represent an improvement on an arrangement described in
a copending application entitled “Timer Blocking Mecha-
nism,” Serial No. 146,792, filed October 23, 1961, now
abandoned, by Robert L. Boyles, assigned te the same
assignee as the present invention. The application men-
tioned describes @ gear and lever mechanism employed
to block the operation of a switch or an atarm for a
predetermmed period of time. One use for such a mecha-
nism is in conjunction with a so-called twenty-four hour
clock wherein the blocking mechanism blocks. the oper-
ation of the alarm mechanism for a period of time greater
than twelve hours but less than twenty-four hours thereby
climinating an +alarm setting- operation every twenty-four
hours.
mentioned application includes a gear mounted for rota-

tion and a second gear mounted on one end of a piveta;lly |

mounted lever which is situated such that as the lever is
pivoted the second gear is moved mtel engagement Wltll
the first gear. .

- It is a primary cﬁb]ect of the present mventron to: peowde

It is another etb]eet of the invention to pmwde a tn:ner

-. mechanism with a unique gear larrangement fer obtaining

an accurate and reliable timed interval.

Brleﬂy stated, the invention relates 0 @ timer mecha-
“nism including a first toothed gear mounted for rotation
‘and a see‘e'n_'d- toothed gear mounted for movement into

and out of mesh with the first gear. One of the teeth of

the second gear is made shorter than the tooth adjacent
thereto, and the shorter tooth is spaced with respect to
its adjacent tooth so that the distance from the tlp of
the shorter tooth to the tip of its. adjacent tooth is less
than the distance between the tips of two adjacent gear
teeth of the first gear. With this arrangement, as the sec-
ond gear is moved into contact with the first gear, the
teeth of the second gear are readily moved into meshmg
 engagement with the teeth of the first gear. L

. Further features, objects and advantages will be appar—

| 'ent with reference to the following drawings in which:
FIG. 1 is a perspective view of a portion of an

" alarm clock hevmg a blocking mechanism shown in the
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| 3
the clock is not essential to gain an understanding of the
invention, only a portion of the mechanism has been

shown and generally only such portion will be described.
A. more complete understanding of the operation of the
- ovenall clock may be obtained by reference to the afore-

mentioned patent application, assigned to the same as-

“signee as the present invention.

Referring to FIG. 1, the clock may be seen as including
a front plate pertrally shown at 10, a rear plate 12, and
coperating lever 14, and a control lever 16, both of said
levers being pivotally mounted on a shaft 18 extending
between the front and rear plates. The operating lever
14 is provided with a rearwardly extending tab 28, which
is adapted to engage @ resilient alarm vibrator (not
shown). The clock may also be provided with a switch
(not shown) to operate a radio or other appliance, and the
control lever 14 may be adapted to control the operation
of such a switch. Control lever 16 is loosely positioned
on fa reduced portion of shaft 18 so that the lever may be

pivoted forwardly and rearwardly as well as transversely
- to shaft 18 as will hereinafter be described.

The levers
14 and 16 are =2lso connected by means of @ pin 22 and
a spring Z4 so that the levers may | be meved as a unif

~or individually.

'To ioperate the alarm and the switch in response to the
operation of a timing mechanism or motor, the clock may

~ be provided with a manually set conventional cam. gear

The blocking mechanism included in the afore-

20

arrangement {(not shown) whereby at the set time, one

of the cam gears is axially moved into engagement with
a forwerdly extending tab 26 on the control lever. 16,
which in turn controls the alarm and swrtohlng operations

| -threugh lever 14.

35
L an improved gear arrangement. whereby one. gear may_- |
be reedlly moved into mesh with another gear.

40

- control lever and restricts its movement.

‘The control ! lever. 16 may be seleetwely posrtlened by

a cam member 27 mounted on a selector shaft 28, which
may be manually placed in an “off” position: wherein aradi-

ally extending lug 3® on the cam member 27 engages the
| Additionally,
the selector shaft 28 may be placed in two automatic posi-
tions, one wherein the electrical switch is allowed to close
after the desired time has been reached, and the other
wherein the alarm vibrator is permitted to sound a few
minutes after the switch has been closed. As shown in

- FIG. 1, the radially extending lug 30 has been placed in

45

~ the latter automatic position. When the pre-set time has

been reached, the timing cam will engage the tab 26 mov-
ing one end of the lever 16 rearwardly so that the step

- 32 on the lever no longer engages the edge 34 of the

50

opening 36 within the front plate 10. This action permits

the control lever 16 and the operating lever 14 to pivot
in response to the urging of the resilient vibrator (not
shown ) against projection 28 on operating lever 14. This
movement is interrupted as step 38 engages edge 40 of

- front plate 1§ adjacent opening 36, as shown in FIG. 2.

50

- epenetlve position and mcenporatmg the gear meshing

- means-of the invention;

'FIG. 2 is a partial front elevation ef the eloek of FIG
1 showing the blocking lever pesnmned to be moved ﬁe
the eperetwe position;

- FIG. 3 is a partial ;frent elevetlon lof the mec}ramsm
of FIG. 1: and

FI@G. 4 is an expleded front elevetlon ef a parr of clock
of FIG. 1.

| gears employed in the blocking mechanism

- and incorporating the 1mpmved gear meshmg means of
the invention. | -

“For punposes of illustration, the geer meehmg means Of
the invention will be described as incorporated in a gear
and lever mechanism employed in a twenty-four hour

clock. Since a complete description of the operation of

60
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- direction.
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Such limited movement of operating lever 14 is suffi-
cient to close the electrical switch but insufficient to permit
the alarm vibrator to begin vibrating. After a short inter-
val, further axial movement of the timing cam gear against
tab 26 completely withdraws step 38 from the opening
36 so that control lever 16 and operating lever 14 are
now free to be further moved in a counterclockwise dlree-_
tion to permit the alarm to operate.

At this point, if the user desires to oplen the electrical

- switch and shut off the alarm and set the clock so that the
alarm mechanism will repeat 24 hours later but will not

function after 12 hours, he need merely depress an external
control button 42 moving control lever 16 in a clockwise
This action also moves a bleckmg lever 44
which is eenneeted by means of a pin 46 to control lever
16 so that pivotal movement of control lever 16 will move
pin 46 in an arc causing lever 44 to move, and conversely, -
movement of lever 44 will cause lever 16 to pivot about

shaft 18. One end of the blocking lever 44 has pivotally
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_mounted thereen a secto:r gear 48 contmueusly urged in
The sector gear 48

 a clockwise direction by a spring 59.
"~ 1is provided with teeth adapted to engage pinion 52, which
* is continuously driven in a clockwise direction by the tim-
~ ing mechanism. A stud 54 staked to the back plate 12
- “may be prowded to- gulde 1 ovement ef the blOuklI]g
- '._lever 44,

. The. epposﬁe end ef bloekmg lever 44 may be p031- :
- tioned within an opening 56 in projection 58 extending

ferwardly from back plate 12. The edges bordering open-

- response to the urging of spring 60 attached to the lever
.and a fixed support such as front plate 10.

“engage the edge berdermg the opening 56.
. control ‘button 42 is depressed, sector gear 48 engages
pmlcm 52 and step 62 on lever 44 engages the edge border-

R - ing opening 56 within the projection 58 to latch the lever

" 44in this operative pesmon ‘While so latched, the control

o 3;;1'01,5"86,- E

- in dotted ILHES at 33 and posmoned sueh that the tlp 88@ _'; |

“of tooth 88 is apprexnmately the same distance from tooth

tip 78a as tip 70a is from 72a. By this illustration it can -
be seen that the tooth 68 has a shape similar to tooth 88,

- and that of the re
- size or is shorter, o

- surface 685 of tooth 68 near the root of the tooth is coin- N
- cident with the corresponding surface of the superimposed

naining teeth, but that it is reduced in
It can also be seen that the tratlmg: |

~ tooth 88. ‘Thus, it can be seen why the distance §¢ be-

: 10
. ing 56 serve to guide the movement of the bleckmg lever
- 44, in con]unetmn with stud 54, as the lever is moved in

R The lever end
~ may be notched to form a step 62 which is adapted to
- When the -

15
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. lever 16 and the operating lever 14 are fixed in the posi- -

| . o tion shown in FIGS, 1 and 3 Wherem the alarm and sw1tch |

~are unable to functlen

 The blocking lever 44 will remain in thls 0perat1ve
: posmen until step 62 is unlatched from the projection 58.

- The means for unlatchmg the lever may be provided by

- forming sector gear in the shape of a spiral or snail gear.
“As best seen in FIGS. 2 and 3, the radial- dimension of .
 snail gear 48 is greater at its tail 64 than at this leading

| 'edge 66. It will be appreciated that rotating snail gear

- - in FIG. 3, will move delay lever 44 as the tail 64 of the

" gear. begms to engage pinion 52. This movement will
. overcome the force of spring 60 to release blocking lever
44 from engagement with projection 58 allowing the lever

to be moved in response to forces from spring 24, the

" resilient vibrator (not shown) a switch load (not shewn) |
~and spring 60 so that the snail gear 48 is moved out of -

- engagement-with pinion 52. The blocking lever 44 is thus

.~ returned to its inoperative pesrtmn and the control levér
-~ 16 is again placed under the operation of the timing cam

30
. 64ina ceuntereloekwme direction, as shown by arrow 67

35
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-gears to permlt operation of the alarm at the pre-set time.
- When using the blocking mechanism, in conjunction with -

. a conventional alarm clock, it has been found that 14

- hours is an appropriate run-out time for the snail gear 48.
- This restrains the alarm mechanism safely beyond the

~ usual 12 hour repeat cycle, but yet allows cons:lderable |

‘»-toleranee in the various eemponents | |
© A unique gear arrangement is prowded fca' unsurmg

. accurate and reliable meshing of gear 48 with pinion 52 -
v inorder to provide an accurate timed interval. ~As shown
. in FIG. 4, there is shown therein an exploded view of a

| o portlon of snail gear 48 and a portion of pinion 52 melud- .
- ing the first three teeth;, 60, 70 and 72 of the snail gear '55

 teeth are shown as having a relatively curved tip, and the

' and three teeth, 74, 76 and 78 of the pinion. Each of the

radial movement may be dlstmgulshed from |
 gear engagement wherein the axis of neither gear. 1s_, o
mounted to be moved transversely o SR
-If the tooth t1p 68a should engage the tooth t1p 74a as- L
| rthe snail gear is moved radially toward the pinion, tooth
tip 70a will be offset from tooth tip 764 due to the shorter
~distance between tips 68« and 70a, as seen in FIG. 4.

Clockwise rotation of the plme:n_ 52, as indicated by - -
~arrow 92, will cause the pinion tooth 76 to react against -
‘snail gear tooth 70 and rotate the gear in a counter- =
 clockwise direction, as indicated by arrow 94, to begin
" moving tooth tip 684 out of contact with tooth tip 74a.

" Simultaneously, the pivotal force on lever 44 caused by

“spring 66 will tend to move snail gear 48 radially toward
Y the pinion, the eombmed action causing the right side of =

' tooth 70 to slide on the left side of tooth 76 as viewed
‘in FIG. 4. In this manner the two gears WI]I thus bel_i-_."l"

tween teeth 68 and 7¢ is equal to-distance 82, as- previously =
‘explained. . By so shaping tooth 68, it will be- appreciated -~
~ that its tlp 68a is closer to the adjacent tooth tip 704 than = o
tip 70a is to tooth tlp 72a. Further, the distance between o
tips 68a and 7€a is less than the distance behween pllllOIl o
~gear tooth tip 74a and the adjacent tip 76a. -
- At this point it should be noted that the ﬁnal mevemeat R
~of the blocking lever 44 into its operatrve bleckmg position.
~ is a clockwise pivotal motion around pin 46 as the latching =~
. step 62 on the end of rlever 44 slips into engagement with -

the. prejeetmn 58, as seen in FIGS. 1 and 3. This pwetal

‘movement causes the snail - gear 48 to move 1 a large

arc, as shown by arrow 90, about the pin 46. Such arcuate - :

~ movement is substantially radial with respect to the pinion

.52, i.e., the snail gear 48 is moved on a line more cr less
25

'dlreeted toward the axis of pinion 52. This substantially "
tangentlal |

qu:lekly and properly meshed. e
- With the arrangement shown and descrlbed herem an

accurate timed interval will be achieved by the positive

- - meshing of gear 52 with snail gear 48 and reliable opera-

G10

tion of the blocking mechanism will be realized. After -

' the run-out period of the snail gear 48 has elapsed, the

gears will be uncoupled due to the movement -of lever 44 |

'prevmusly described, and spring 50 will snap the snail -

gear in a clockwise dlreetmn to its original position where-

- in first tooth 68 will once more be in position to make the '

- teeth of both gears are. equally spaced at their root por-

- tionms, that is, the spaces 80 and 82 between sector gear

~teeth 68 and 70 and 70 and 72, respectively are equal to

each -other and also equal to the distances 84 and 86

 between teeth 74 and 76 and 76 and 78, respectively, on
 the pinion 52. Further, the teeth 70, 72, 74, 76 and 78

o _have been given substantially identical shapes and conse-
. quently, the distance between the tips. of adjacent teeth of

this group are substantlallly equal. That is, the distance

beween tooth tip 70a ‘and tooth tip 724 is substantially

equal to the distance between the tooth tip 74a and the

- tooth tip 76a as well as the distance between the tooth tip
76a and tooth tip 784. In order to insure the proper mesh-

- ’ing of the snail gear teeth with the punen gear teeth, the
~+ first tooth 68 of the snail gear 48 has, in accordance with
. the invention, been given a special configuration and speci-
- . ally positioned. In onder to illustrate the shape and posi- -
- tion of tooth 68, a tooth the size and shape of tooth 70
- or 72 has been superimposed over tooth 68, as indicated

65

70

- initial contact with pinion 52 the mext time the. blocking

mechanism is placed in the operative position. - |
Tt will, of course, be realized that the part1cular em-

-bedunent described is merely an example of the invention;
‘therefore, it is intended by the appended claims to cover o
“all such ehanges and modifications that fall within the

true spirit and scope of the invention.

- Having thus described the invention, what is clalmed 1S:

1. A timer mechanism comprising a first gear mounted '

for rotation, said gear having a plurality of teeth, a sec- -
~ond gear havmg a plurality of teeth, said second gear
- being mounted for movement into or out of mesh with
said first gear, one of the teeth of said second gear being .
shorter than the tooth ad]acent thereto, said shorter tooth S
~being spaced with respect to its- ad]acent tooth on said
- second gear so that the distance from
-shorter tooth to the tip of its adjacent tooth is less. than-
the distance between the tips of two ad]acent gear teeth -
- of said first gear so that when said second ‘gear is moved
‘into contact with said first gear the teeth of said second ~
- gear are readily moved into meshmg engagement with- "
'the teeth of said first gear. |

2. A tllmer mechanlsm compnsmg a ﬁrst gear mounted" -

‘the tip of said :
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for. mtatmn sald gear having a plurahty of teeth a sec-

‘ond gear having one tooth and a plurality of ad]acent'

- teeth, said second gear being mounted for movement into
or out of mesh with said first gear, said one tooth of said

second gear being shorter than the tooth adjacent thereto,
~said shorter tooth being spaced with respect to is adja-

“moved 1r1to meshing engagement with the teeth of said

~ first gear, latch means positioned on the opposite end of
- said bleckmg lever and adapted to retain the blockmg |

cent tooth on said second gear so that the distance from

the tip of said shorter tooth to the tip of its adjacent tooth .

1s less than the distance between the tips of two other ad-
jacent gear teeth of said second gear so ‘that when said
- second gear is moved into contact with said first gear the

10

teeth of said second gear are readily moved mto meshmg |

~ with the teeth of said first gear. - s
- 3. A timer mechamsm comprising a first gear mounted

';:'for rotation, said gear having a plurality of teeth, a sec-

15

tor gear having a first and a second gear tooth, said sector -

- gear being mounted ‘for movement into or out of mesh

‘with said first gear, said first tooth being shorter than '_
said second tooth, said first tooth being spaced closer to -

- said second teoth than the distance between the tips of
two adj acent gear teeth of said first gear, so that when

-said sector gear is moved into contact with said first gear,

20

the teeth of said sector gear are readily moved into mesh—- |

R ing engagement with the teeth of said first gear,

- 4. A timer gear and lever mechanism comprising, a
first gear mounted for rotation, said gear having a plural-
ity of teeth, a pivotally mounted lever, a sector gear posi-

~tioned on sald lever and having first and second gear

teeth, said first tooth bemg shorter than said second tooth,

said first tooth being spaced with respect to said second
tooth such that the distance from the tip of said first

o _fteoth to the tip of said second tooth is less than the dis-
- tance between the tips of two adjacent gear teeth of said

first gear, said lever being arranged to move said second

- gear into contact with said first gear, whereby the teeth
of said gears will readily mesh with each other.

5. The mechanism of claim 4 wherein said sector gear

30

‘gear mounted to be rotated by said :
12 hour cam means operated by the timing meehamsm,-
“a control lever adapted fo be moved by said cam means
to release an alarm:
said control lever for a period of time greater than 12

lever in the operative position, and means responsive {o
the rotation of said second gear to cause movement of

‘the blocking lever after a predetermined period to release

said latch means and move the blocking lever to the in-

operative position, wherein said control lever may be -

moved to perform the function at a preset time.
7. An alarm clock including a finmuing meehamsm, a ﬁmt

ning mechanism:

at a preset {ime, means for restraining

hours but less than 24 hours comprusmg a blocking lever

connected to said control lever in a manner such that

the blocking lever may be moved to an operative fromu

an inoperative position in response to0 manual movement
of the control lever, a second gear adapted to connect said
blockmg lever to said first gear when the blocking lever
is moved to the operatwe position, said second gear hav-
ing a first tooth which. is shorter than an adjacent second |
tooth, said first tooth being positioned such that the dis-

tance between the tips of said first and second teeth is

less than the distance between the tips of adjacent teeth
of said first gear, latch means adapted to retain the block-
ing lever in the operative position, said second gear being
adapted to release the blocking lever after a period of
time greater than 12 hours but tess than 24 hours in

- response to the rotation of the first gear wherein the con-

35

is moved into contact with said first. gear - substantla]ly_

directly toward the axis of said first gear.

6. In a clock including a timing mechanism, a first gear

'mounted to be rotated by said timing mechanism, a con-

‘trol lever movable to perform a function at a preset time,

“means for restrammg said control lever for a predeter-

- mined period cequnsmg a blocking lever connected to -
~ said control lever in a manner such that the bleekmg'

lever may be moved to an operative position from an in-

operative position in response to manual movement of
- the control lever, a second gear mounted on said block-

“ing lever and adapted to be moved into contact with said
first gear when the blockmg lever is placed in the opera-

tive position, said second gear having a plurality of teeth

one of the teeth of said second gear being shorter than the

tooth adjacent thereto, said shorter tooth being spaced

~with respect fo its adjacent tooth on said second gear so
_that the distance from the tip of said shorter tooth to the
tip of its adjacent tooth is less than the distance between_

the tips of two adjacent gear teeth of said first gear so

that when said second gear is moved into contact with,
said first gear the teeth of said second gear are readily

| 45 and spring means connected to continnously urge said snail

40

trol lever is free to be moved by said cam. means to
release the alarm. at the preset time. |

- 8. A timer gear and lever mechanism comprising 'a
rotatably mounted pinion, a pivotally mounted lever, a
snail gear rotatably mounted on one end of said lever,
said snail gear having first and second gear teeth, said

first tooth being shorter than said second tooth, said first
tooth being spaced frior

said second tooth such that the -
distance from the tip of the first tooth to the tip of the

- second tooth is less than the distance between the tips of

two adjacent teeth of said pinion, said lever being ar-

~ranged to move said snail gear into contact with said pinion

whereby the pinion and snail gear teeth will readily mesh,

- gear in one direction such that when said pinion and said
- snail gear are uncoupled the snail gear will snap back

o0

o5
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