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[57] ABSTRACT 
A time switch for automatically opening and closing 
switch contacts at pre-set times on consecutive days 
wherein an automatic cam is provided for automati 
cally turning the switch ON and OFF at the same 
times on a number of consecutive days and a variable 

'cam is provided for actuating the switch at pre 
programmed different times on consecutive days. The 
AUTOMATIC cam is arranged for operating one pair 
of switch contacts while the VARIABLE cam is ar 
ranged for operating a second pair of switch contacts. 
A rotatable selector knob is provided with lugs for 
holding one or the other or both of said pairs of switch 
contacts in an open position to provide AUTO 
MATIC, VARIABLE, manual ON and manual OFF 
operation of the switch. 

18 Claims, 15 Drawing Figures 
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VARIABLE TIME SWITCH WITH VARIABLE 
CONTROL CAM STRUCTURE FOR DIFFERENT 
TIME PERIODS AND MODES OF OPERATION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a time switch and, more par 

ticularly, to a household time switch which may be used 
for automatically turning lights on or off at desired 
times during consecutive days of the week and which 
may also be used for controlling devices such as coffee 
makers, radios, and similar electrical appliances. 

In time switches of this type, it has been common 
practice to provide a time of day dial at the front of the 
timer having ON and OFF tabs which are selectively 
positionable around the dial for setting the desired 
times of day for turning the lights or appliances on and 
off. In order to change or vary the ON or OFF times, it 
is usually necessary to manually adjust the position of 
the ON or OFF tab on the day preceding the day during 
which it is desired to have the timer automatically oper 
ate the lights or the appliances. 
Many people have used such timers to turn their 

house lights on and off during consecutive days while 
they are on vacation in order to give their home the ap 
pearance that it is occupied. With a conventional timer 
of this type the lights would be turned ON and OFF at 
precisely the same time each day of the week, and a 
burglar might not be fooled into believing that the 
house is occupied. Thus, it is desirable to provide a 
timer which may be pre-set to automatically turn the 
house lights ON and OFF at different times on a num 
ber of consecutive days of the week. For example, my 
unique timer may be pre-set to turn the lights on at 7:00 
P.M. one day, 6:30 P.M. the next day, and 7:30 P.M. 
the following day and, during the 3 days mentioned, the 
lights would be turned off at 11:00 P.M. on the ?rst 
day, 11:30 P.M. on the second day, and 10:30 FM. on 
the third day. With such operation of the lights, the 
home would have a more lived-in appearance to a ca 
sual observer than if the lights were turned on and off 
at precisely the same times each day. 

2. Description of the Prior Art 
In a prior US. Pat. No. 3,754,107 to Balchunas dated 

Aug. 21, 1973, and assigned to the same assignee as the 
present invention, there is shown a time switch which 
may be used for turning lights on and off automatically 
at the same times on consecutive days of the week. As 
shown in the patent, an electric motor 14 drives reduc 
tion gearing 16 which in turn rotates a shaft 18. With 
particular reference to FIGS. 1 and 3, the shaft 18 
carries a 24-hour dial 20 which carries ON and OFF 
trip levers 22 and 24, respectively. The positions of the 
ON and OFF trip levers on the 24-hour dial 20 may be 
manually set by a user of the time switch to turn the 
lights on and off at desired times. The overall construc 
tion of a preferred embodiment of my timer is generally 
similar to the construction shown in the patent and 
many of the parts shown in the patent may also be uti 
lized in the construction of my improved variable 
timer. 

In another prior art construction as shown in a patent 
to Rulesh et al., US. Pat. No. 3,497,645 dated Feb. 24, 
1970, there is shown a time switch including a 24-hour 
dial 17 which is provided with ON and OFF trip levers 
for automatically turning a switch on and off, and at the 
time switch includes a mechanism which may be set to 

2 
turn the switch on and off at different times on consec 
utive days of the week. Thus, as shown more particu 
larly in FIG. 8 of the patent, a programmed variable 
switch ON time is achieved by a cam 50-83 and ON 

5 trip lever 85, while a programmed variable switch OFF 
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time is achieved by a cam 50-43 and OFF trip lever 45. 
With this construction, two separate cams 50 are re 
quired for providing variable operation of the ON and 
OFF trip levers 85 and 45. As shown in FIG. 3 of the 
patent, in order to set the Rulesh time switch for pro 
grammed variable operation, a plunger or push button 
61 at the rear of the time switch is pushed inwardly and 
offset axially until “an annular groove or indent 63 en 
gages the back plate 13 adjacent the opening 14 and 
retains the assembly until released. The forward move 
ment of push button 61 urges the plunger 64 to move 
forwardly sufficiently to engage each of the arms 55 to 
58” of the cam means 50 in order to change the posi 
tion of the cam 50 and its associated trip lever 45 or 85 
for different operation on consecutive days of the 
week. 

SUMMARY OF THE INVENTION 

This invention is concerned with such time switch 
mechanisms and, more particularly, with a unique reli 
able low-cost construction for achieving automatic or 
variable programmed switch ON and OFF times on 
consecutive days of the week. 

It is an object of the invention to achieve such a con 
struction with the use of relatively few parts which may 
be conveniently manufactured and readily assembled 
to each other. 

It is also an object of my invention to provide an AU 
TOMATIC, VARIABLE, manual ON and manual OFF 
time switch which may be conveniently set and reliably 
operated to turn a switch mechanism on and off at de 
sired times. 

In accordance with one of the aspects of this inven 
tion, a time switch includes a switch mechanism having 
closed ON positions and open OFF positions, and a 
switch actuator is positioned adjacent to the switch 
mechanism for actuating the switch to one of its ON or 
OFF positions. A time of day member is continuously 
rotated as a function of time by the time switch and is 
positioned adjacent to the switch actuator. The time of 
day member has an OFF member which is selectively 
positionable to set the time that it is desired to have the 
switch turned off, and the time of day member also has 
an ON member which is selectively positionable for set 
ting the time that it is desired to have the switch actua 
tor move the switch mechanism to a closed ON posi 
tion. The switch actuator includes a ?rst AUTOMATIC 
cam which is arranged for engagement with the switch 
mechanism for opening and closing the switch at the 
same time during a number of consecutive complete 
rotations of the time of day member at the times set by 
the selectively positionable ON and OFF members. The 
switch actuator also includes a second VARIABLE 
cam which is positioned adjacent to the switch for 
opening and closing the switch at different times than 
the times set by the selectively positionable ON and 
OFF members in order to open and close the switch at 
different times during consecutive complete rotations 
of the time of day member. A selector means is pro 
vided for manually selecting the operation of the switch 
by the AUTOMATIC cam or the VARIABLE cam. 
With this unique construction, relatively few addi 

tional parts are required for manufacturing a household 
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time switch for not only providing manual OFF, manual 
' ON,,and AUTOMATIC operation of the switch, but for 

‘ also turning the switch ON and OFF at different times 
. on consecutive days of the week. The only signi?cant 
elements to be added ‘to a time switch of the type shown 
in the prior patent' to Balchunas, US. Pat. No. 
3,754,107, are two cams which‘ may be integrally 
formed with each other for operating two pairs of 

, switch contacts. One of the cams operates one of the 
f pair of contacts to turn the switch ON and OFF at the 
same times on consecutive days of the week while the 
other .cam operates the other pair of contacts to turn 
the switch ON and OFF at different times on consecu 

' tive days of the week. _ I 

‘ Moreover, with this unique construction, a single ro- ' 
tatable selector knob may be provided in order to set 
the desiredoperation of the switch. The selector knob 
may be rotated to one position to turn the switch to its 
manual ON position, to an AUTOMATIC position to 
permit the automatic cam to operate one pair of 

. contacts, to a manual OFF position to hold both pairs 
of contacts in their open position, or to a VARIABLE 
position to permit the variable cam to open and close 
one of ‘the pairs of contacts while the other pair of 
contacts‘is held in its open position. Thus, a time switch 
which may be readily and conveniently set and oper 

‘ ated by a user has been achieved. 

BRIEF DESCRIPTION OF THE DRAWINGS 1 

Other objects and attendant advantages of this inven 
tion will be' apparent from the'following description 
taken in connection with the accompanying drawing in 
which: ' ‘ 

FIG. 1 is a front perspective view of a time switch 
constructed in accordance with my invention; 
FIG. 2 is a front elevational view of the time switch 

illustrated in FIG. 1 with a front cover of the time 
switch removed for purposes of illustration; 
FIG. 3 is a cross-sectional view of the timeswitch il 

' lustrated in' FIG. '1 taken along the line'3—~3 of FIG. 2; 
FIG. 4 is a cross-s'ectionalvie‘w of the time switch il 

, lustrated in FIG. 2 taken along the line 4-4 of FIG. 2; 
~ FIG. 5 is an exploded perspective view of the time 
‘switch illustrated in FIG. 1; 

FIG. 6 is a fragmentary side elevational view of the 
automatic and‘ variable cams of the time switch illus 
trated in FIG. 1; ' 

.7 FIG. 7 is acrosssectional view of the ON cam por 
, 'tion of the automatic cam taken along the line 7-7 of 
FIG‘ 6.‘ . . ‘ .. . 

1 , 'FIG.,8 is across-sectional view of the OFF portion of 
the automatic cam taken along the line 8-8 of FIG. 6; 
FIG. 9v is across-sectional view of the ON portion of 

the variable cam taken along the line 9--9 of FIG. 6; 
, .‘FIG. 10 is a cross-sectional view of the OFF cam per“ 

‘ tion'of the variablecam taken along the line 10—‘10 of 
FIG. 6; ' " , 

. .FIG. 11 is a fragmentary top plan view of the selector 
vvknob time switch illustrated in FIG..2; 

' FIG. 12 is a fragmentary exploded perspective view 
. of the automaticnand variable cams, the automatic pair 

' ofv contacts and the variable pair of contacts, and the 
selector knob and'lug construction‘ along with. a detent 

, 7‘ means for holding the selector knob in any one of its 
fouridifferent positions of the time switch illustrated in 
FIG. 2; . , ~ “ 

FIG. 13 is a chart showing the relative positions of 
the switch blades and the selector knob lugs of the time 
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switch in its manual OFF, AUTOMATIC, manual ON, 
and VARIABLE positions; ' . ' 

FIG. 14 is a fragmentary top plan view of the switch 
actuator partially cut away to show its detent construc 
tion for holding the actuator in any one of its positions; 
and ' ' ' . 1 

FIG. 15 is a circuit diagram of the time ‘switch shown 
in FIG. 1. ' 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT , 

Referring now to the drawing and ?rst particularly to 
FIGS. 1 and 2, there is shown a time switch constructed 
in accordance with my invention. The time switch in 
cludes switch contacts generally indicated by reference 
numeral 2 for controlling operation of the lights in a 
home, an electrical Coffeemaker, a radio or similar ap 
pliance. A synchronous electric motor‘4 is provided for 
operating the switch contacts of pre-set desired times, 
and as shown, the motor 4 drives a reduction gearing 
unit 6 which in turn rotates a shaft'8. I ' . _ _ 

With particular reference to FIGS. 1, 3 and 4, the 
shaft 8 carries a 24-hour dial 10 which carries ON and 
OFF members 12 and 14, respectively. ‘The positions of 
the ON and OFF members on the 24-hour dial 10 may 
be manually set by the user of the timeswitch to turn 
the lights ON and OFF at the desired times. The dial l0 
drives the members 12 and 14 and at the appropriate 
times the members 12 and 14 operate a switch actuator 
which is generally designated by reference numeral 20 
to open and close the switch contacts 2 at the desired 
times. ‘ ' ' 

The general arrangement of the parts thus far 'de 
scribed are also described and illustrated in the afore 
mentioned prior U.S. Pat. No. 3,754,107 to Balchunas, 
assigned to the same assignee as the present invention. 
In fact, the motor and reduction gearing utilized in my. 
unique timer may be identical to the motor. and reduc 
tion gearing shown and described in the prior patent to 
Balchunas. In addition, the timer may utilize identical 
inlet prongs 22 and 24 and an identical outlet recepta 
cle construction 26 and 28. r _ V 

In accordance with my invention, the switch- 2 in 
cludes two pairs of switch contacts which are con 
nected in parallel with each other'and in series with 
inlet prong 24 and outlet receptacle 28 to control the 
lights or other appliance. With particular reference to 
FIGS. 12 and 15, and upper pair of contacts 30 and 32 
are arranged to be operated by an upper AUTOMATIC 
cam .34‘ for opening and closing the upper switch 
contacts at the times which have been pre-set by the 

, ON and OFF members 12 and 14, while a lowerpair of 
contacts 40 and 42 are arranged to be operated by a 

. VARIABLE cam 44 at times which may vary approxi 
55 

60 

mately one-half hour depending on the shape of cam 44 ' 
from the times which have been set by the ON and OFF 
members 12 and 14. As shown- more vparticularly in 
FIGS. 5 and 12, the switch contacts 30, 32, 40 and 42 
are connected to switch blades 46, 48, 50 and 52, re 
spectively, and the switch blades 48'and 572 may be in 

- tegrally formed with a terminal plate 54 while the 

65 

blades 46 and 50 may be integrally formed with a plate 
56. . 

_ ON, OFF, AUTOMATIC AND VARIABLE > 

' ~ SELECTOR 

A manually operable selector member is uniquely lo 
cated with respect to the ‘switch blades 46, 48, 50 and 
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52 and the AUTOMATIC and VARIABLE cams 34 
and 44, respectively, so that the time switch may be 
conveniently set for automatic or variable operation or 
the switch may be turned manually ON or manually 
OFF by simply rotating a selector knob 58 to one of its 
four positions, as shown in FIGS. 1, 11, 12 and 13. With 
particular reference to FIGS. 11 and 12, the rotatable 
selector member 58 includes a shaft portion 60 and a 
plurality of lugs 62, 64 and 66 for manually holding 
both of the pairs of switch contacts in a manual OFF 
open position, for manually holding one of the pair of 
contacts in a closed manual ON position, for manually 
holding the variable contacts 40 and 42 in an open po 
sition to permit the automatic switch blades 46 and 48 

" to be moved to their open and closed positions by the 
automatic cam 34 of the switch actuator 20, and for 
holding the automatic switch blades 46 and 48 in their 
open position to enable the switch to be controlled by 
the variable cam 44 of the switch actuator 20. 
With particular reference to FIGS. 2 and 12 and the 

chart shown in FIG. 13, when the selector knob 58 is 
moved to its manual ON position, the lug 62 is moved 
against the surface of switch blade 48 to close contacts 
30, 32 to hold the switch in its manual ON position. 
While the switch is held in this position, the variable 
cam 44 can move contacts 40 and ‘42 to their open and 
closed positions, but this will have no effect on the 
overall switch because switch contacts 30 and 32 are 
held closed. 
When the selector knob 58 is rotated to the AUTO 

MATIC position, the lug 62 will be removed from 
switch blade 48 and the lug 66 will be moved into en 
gagement with switch blade 50 to hold variable contact 
40 away from contact 42 to hold the lower pair of 
blades in their open position. While the lower contacts 
40 and 42 are held open, the upper AUTOMATIC cam 
34 will open and close the switch contacts 30 and 32 at 
the times which have been pre-set by the ON - OFF 
members 12 and 14, respectively. 
When the selector knob 58 is rotated to the manual 

OFF position, lug 64 is moved against switch blade 46 
to hold switch contact 30 away from switch contact 32 
and lug 66 is moved against switch blade 50 to hold 
switch contact 40 away from contact 42. Thus, the 
switch is held in its open manual OFF position. 
When the selector knob 58 is moved to the VARI 

ABLE position, lug 66 is removed from switch blade 
50, but lug 64 urges switch blade 46 away from blade 
48 to hold contact 30 away from contact 32 to hold the 
automatic switch contacts in their open position. While 
the automatic contacts are held open, the variable cam 
44 may open and close the variable contacts 40 and 42 
at the variable different times which have been prepro 
grammed by the shape of the variable cam 44. 
A detent arrangement may be provided for holding 

the selector knob 58 in any one of its four positions. As 
shown more particularly in FIGS. 2, 5 and 12 a resilient 
arm 70 may be ?xed to the upper portion of the selec 
tor shaft 60 and may extend downwardly along the 
shaft for cooperation with a plurality of notches 72, 74, 
76 and 78 which may be formed in a plastic member 75 
that is ?xed to the time switch casing. The notches 72, 
74, 76 and 78 correspond with the indicia VARIABLE, 
MANUAL OFF, AUTOMATIC and MANUAL ON, 
respectively, that may be provided on the outer casing 
of the time switch as shown in FIG. 1. 

20 

6 
SWITCH ACTUATING MECHANISM 

In accordance with my invention, the ON and OFF 
members 12 and 14 are constructed for rotating the 
switch actuating mechanism 20 during pre-determined 
ON and OFF time periods on a number of consecutive 
days of the week. In the preferred embodiment illus 
trated, the ON and OFF members rotate the switch ac 
tuating mechanism 20 and, more particularly, a seg 
mented gear 80 of the switch actuating mechanism dur 
ing two 1% hour periods of time on 3 consecutive days 
of the week. The two periods of time for each day cor 
respond to the periods of time during which it is desired 
to have the switch moved to its ON or OFF position. 
The ON member is provided with a gear segment 82 for 
rotating a segment of the segmented gear 80 during one 
1% hour period of ON time, and an OFF gear segment 
84 of the OFF member 14 is provided for rotating the 
segmented gear 80 during a succeeding 1% hour period 
of OFF time. ' 

With such an arrangement, the AUTOMATIC and 
VARIABLE cams 34 and 44 on the switch actuator 20 
could be shaped to turn the switch on at any time dur 

' ing one 1% hour period of ON time and turn the switch 
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off at any time during a l1/2 hour period of OFF time. 
However, in the preferred embodiment the automatic 
cam 34 is symmetrically shaped so that it will turn the 
automatic switch contacts 30 and 32 ON and OFF at 
the same time on three consecutive days of the week 
while the variable cam 44 is non-symmetrically shaped 
so that it will turn the switch ON and OFF at different 
times on 3 consecutive days of the week. 

AUTOMATIC - VARIABLE CAM 

As shown more particularly in FIGS. 5 and 12, the 
segmented gear 80 may be readily connected to the au 
tomatic variable cam 34, 44 by means of a hexagonal 
shaft 86 which is integrally formed with the gear 80 for 
cooperation with a hexagonal recess 88 that is inte 
grally formed with the automatic variable cam 34, 44. 
In the preferred embodiment illustrated in FIGS. 5, 12 
and 14, the AUTOMATIC cam 34 is provided with 
three equally spaced ON cam surfaces 100, 102 and 
104 and three equally spaced OFF cam surfaces 106, 
108 and 110. The VARIABLE cam is provided with 
three unequally spaced ON cam surfaces 112, 114 and 
116 and three unequally spaced OFF cam surfaces 1 18, 
120 and 122. With three ON and three OFF cam sur 
faces for three consecutive days of the week, it is neces 
sary to provide six incremental rotational movements 
of the automatic variable cam and, accordingly, six 
gear segments 124 are formed on the segmented gear 
80 so that the segmented gear may be incrementally ac 
tuated one complete rotation during three consecutive 
actuating movements of the ON and OFF sector gears 
82 and 84. As shown more particularly in FIG. 14, the 
sector gear 80 has one tooth missing from each 60° seg 
ment of the gear and the ?rst gear tooth of each sector 
is made somewhat longer than the other teeth in order 
to ensure positive engagement of the ON and OFF sec 
tor gears 82 and 84 with the ?rst tooth of each segment 
of gear 80. ' 

In order to ensure precise 60° incremental actuation 
of the sector gear 80, a spring-loaded detent mecha 
nism is provided for holding the switch actuator in any 
one of its six positions and for also rotating the sector 
gear a slight amount in the event that one of the ON or 
OFF sector gears 82 or 84 does not complete an incre 
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mental rotation of the sector gear. As shown more par 
ticularly in FIGS. 2, 5 and 14, a ratchet wheel 126 may 

' be integrally formed with the gear segment 80 for coop 
eration with a pawl lever ‘128. The pawl lever 128 is 

' spring-urged toward the ratchet wheel 126 by means of 
1 spring 130 for ensuring accurate positioning of the sec 

tor gear 80. It can be seen that the teeth of the ratchet 
126 and the tooth of the pawl lever 128 are shaped so 
that the ratchet 126 and the sector gear 80 can only be 
rotated in a counterclockwise direction. 
With reference to FIG. 12, it can be appreciated that 

the automatic on switch blade 46 includes a cam fol 
- lower which is arranged for movement by the ON cam 

’ surfaces‘ 100, 102 and 104 while the off switch blade 48 
includes a cam follower which'is arranged for move 
ment by the OFF cam surfaces 106, 108 and 110. With 
this construction, when the selector knob lug 66 holds 7 
the variable switch blades 50 and 52 in their open posi 
tion, the automatic switch blades 46 and 48 ride on the 
ON and OFF cam surfaces of the automatic cam 34. 
Thus, with the selector knob 58 in the AUTOMATIC 
position, ON gear segment 82 will rotate segmented 
gear 80 one 1% hour increment and, as shown in FIG. 
12, ON cam surface 104 will be rotated counterclock 
wise. During this incremental movement the cam fol 
lower portion of Switchblade 46 will drop off the 
abrupt cam surface 104 to snap switch blade 30 closed 
against switch blade 32. Upon continued rotation of the 
24¢hour dial, the OFF gear segment 84 will be moved 
into engagement with the next gear segment of seg 
mented ‘gear 80 to rotate the gear 80 and the cam 34. 
During this movement, the cam follower portion of 
switch blade 48 will drop off the abrupt edge of cam 
surface 110 to move switch blade 48‘away from switch 
blade 46 to separate contact 32 from contact 30 to 
thereby open the automatic switch. With particular ref 
erence to FIGS. 7 and 8,}it can be appreciated that the 
automatic cam 34 is symmetrical. The ON cam sur 
faces 100, 102 and 104 are spaced exactly 120° with 
respect to each other while the OFF cam surfaces 106, 
108 and 110 are also spaced exactly 120° with respect 
to each other. Thus, the cam follower drop-offs will 

. occur at the same relative position of the segmented 
gear 80 and its actuating, ON and OFF gear segments 
82 and 84, and the automatic gear will function to turn 
the lights on and off at the same times which have been 
set by the ON and OFF members night after night. The 
cam follower drop-off points are selected so that drop 
off occurs at the instant that the ON and OFF pointers 
are moved-in line with the Time Now indicator shown 
in FIG. 1, and the cams 100, 102, 104, 106, 108 and 
.1 l0‘are located with respect to the gear sectors of gear 
80 so that ON and OFF switching will occur at the mid 
point-of each sector of the gear and at the mid-point of 
the 1% hour time span. 

. In accordance with my invention, the variable camv 
44~and particularly the ON and OFF cam portions of 
the cam are constructed to be non-symmetrical so that 
the variable cam will turn the lights on and off at differ 
ent times on consecutive days. It can be appreciated 
that the rotational spacing between the drop-off points 
of the ON cam surfaces 112, 114 and 116 and the OFF 
cam surfaces 118, 120 and 122 will determine the time 
interval variation from one day’s operation of the ON - 
OFF variable cam 44 ‘to the next day’s operation of the 
variable cam and its switch 40, 42. In the embodiment 
shown in FIGS. 9 and 10, the cam surfaces 112, 114, 
116, 118, 120 and 122 are arranged with respect to 

10. 

8 
each other so that the time for turning the lights on and 
off will vary plus or minus one-half hour from a middle 
ON or OFF cam surface with respect to the other cam ’ 
surfaces. Thus, my unique timer may be pre-set to its 
VARIABLE position to turn the lights on at 7:00 P.M. 
one day, 6:30 P.M. the next day, and 7:30 P.M. the fol 
lowing day and, during the 3 days mentioned, the lights 
would be turned off at 11:00 P.M. on the ?rst day, 
11:30 P.M. on the second day, and 10:30PM. on the 
third day. ' 

ON - OFF MEMBERS 

The ON and OFF members 81 and 83 which rotate 
with the time of day dial 10 are constructed so that they 
may be manually positionable around the dial to set the 
desired ON and OFF times. Toachieve this, as shown 
in FIGS. 1, 3, 4 and 5 the members 81 and 83 are pref? 

‘ erably formed of plastic and a pluralityrof ratchet teeth 
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79 are integrally formed with the members for cooper 
ating with the teeth 77 on the underside of the dial 10. 
The members include ON and OFF indicia levers 81 
and 83 which are spaced from the ON and OFF sector 
levers 82 and 84, respectively. The sector gear mem 
bers 82 and 84 engage the segmented gear 80 for one 
and one-half hours. Thus, if regular automatic switch 
ing occurs at the center of this time span, then the vari 
able switching can be varied plus or'minus a half hour 
and have a quarter-hour extra drive between the sector 
gears. The sector gear segments 82 and 84 have stops 
85 and 87 on one side so that if a minimum regular ON , 
time of 1% hours is desired and set by placing the sec 
tor gears as close to each other as possible, the OFF 
sector gear 84 will not engage the gear 80 until the ON 
sector gear 82 is leaving the gear 80. Without these 
stops, the OFF sector gear 84 could enter the gear 80 
before the ON gear sector~82 was leaving. Thus, the 
OFF sector gear 84 would begin. driving while the ON 
sector gear will still driving and the automatic and vari 
able cams 34 and 44 would not be rotated a full 60° 
during the OFF sector drive 84 needed to‘complete its 
cycle. ' 

From the foregoing discussion, it can be appreciated 
that my unique AUTOMATIC - VARIABLE - manual ~ 

ON - manual OFF time switch may be conveniently and 
easily operated by a user. It is merely necessary to set 
the desired ON and OFF times by rotating the ON and 
OFF pointers around the circumference of the 24-hour 
dial and rotate the selector knob 58 to any one of its 
four positions. The selector knob is located at the front 
of the time switch and little, if any, explanation oruser 
education would be required. , , I > 

Moreover, it’ can be appreciated that my unique 
timer may be formed with the use of relatively 'few 
parts. The principal component for achieving both au 
tomatic and variable operation of the time switch is a 
cam 34, 44 which may be‘ integrally formed to include 
all of the ON and OFF automatic and variable cam sur 
faces. Accordingly, a unique AUTOMATIC," VARI 
ABLE, ON and OFF time switch has been achieved. 
What I claim is: 
1. A time switch comprising:' 
a. electrical switch means having closed ON positions 
and open OFF positions; 

b. switch actuator means positioned adjacent to said‘ 
switch means for actuating said switch means to an 
ON or an OFF position; 

c. a time of day member continuously rotated as a 
function of time positioned adjacent to said switch 
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actuator, said time of day member having an OFF 
member selectively positionable on said time of 
day member for moving said switch actuator to 
cause said switch actuator to operate said switch 
means to an open OFF position, and an ON mem 
ber selectively positionable on said time of day 
member for operating said switch actuator to move 
said switch means to a closed ON position; and 

d. said switch actuator means including a ?rst cam 
means arranged for engagement with said switch 
means for opening and closing said switch means at 
the same times during a number of consecutive 
complete rotations of said time of day member at 
the times set by said slectively positionable ON and 
OFF members, and said switch actuator including a 
second cam means positioned adjacent to said 
switch means for opening and closing said switch 
means at different times than the times set by said 
selectively positionable ON and OFF members for 
opening and closing said switch means at different 
times during consecutive complete rotations of said 
time of day member; and 

e. selector means for manually selecting’ operation of 
said switch means by said ?rst cam means or said 
second cam means of said switch actuator. 

2. A time switch as de?ned in claim 1 wherein said 
selector means is movable to a ?rst position to hold the 
switch in a manual ON position, to a second position to 
permit said ?rst cam means to open and close said 
switch at pre-programmed said times on consecutive 
days, to a third position to manually hold the switch 
open in its manual OFF position, and to a fourth posi 
tion to permit said second cam means to open and close 
the switch atpre-programmed different times on con 
secutive days. 

3. A time switch as de?ned in claim 1 wherein said 
?rst cam means includes a plurality of cam surfaces 
that are symmetrically disposed on said cam means for 
operating said switch means at the same times on con 
secutive days. 

4. A time switch as de?ned in claim 1 wherein said 
second cam means includes a plurality of cam surfaces 
that are non-symmetrically disposed on said cam means 
for operating said switch means at different times on 
consecutive days. 

5. A time switch as de?ned in claim 1 wherein said 
switch means includes two pairs of switch contacts and 
said ?rst cam means is positioned adjacent to one of 
said pair of contacts for operating said one pair of 
contacts at the same times on consecutive days, and 
said second cam means is positioned adjacent to said 
other pair of contacts for operating said other pair of 
contacts at di?erent times on consecutive days. 

6. A time switch as de?ned in claim 5 wherein said 
selector means includes a ?rst lug for holding said ?rst 
pair of contacts in an open position to thereby permit 
said second cam means to open and close said second 
pair of contacts at pro-programmed different times on 
consecutive days. 1' 

7. A time switch as de?ned in claim 5 wherein said 
selector means is movable to a ?rst position for closing 
said one pair of contacts to hold the switch in a manual 
ON position, to a second position to permit said ?rst 
cam means to open and close said one pair of contacts 
at pre-programmed sametimes on consecutive days, to 
a third position to manually hold both pairs of contacts 
open, and to a fourth position to permit said second 
cam means to open and close the second pair of 
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contacts at pre-programmed different times on consec 
utive days. ' 

8. A time switch as de?ned in claim 5 wherein said 
selector means includes a second lug for holding said 
second pair of contacts in an‘ open position to thereby 
permit said ?rst cam means to open and close said first 
pair of contacts at the pre-programmed same times of 
day on consecutive days which have been pre-set by 
said selectively positionable ON and OFF members of 
said time of day member. 

9. A time switch as de?ned in claim 5 wherein said 
selector means includes a third lug for holding said ?rst 
pair of contacts in a closed ON position to thereby hold 
said switch means in an ON position and to prevent said 
?rst cam means from moving said ?rst pair of contacts 
to their open position on consecutive days of the week. 

10. A time switch as de?ned in claim 5 wherein said 
?rst and second cam means are integrally formed with 
each other and are simultaneously rotated upon rota 
tion of said switch actuator. ' 

11. A time switch as de?ned in claim 5 wherein said 
switch actuator includes a plurality of gear segment 
means which are positioned adjacent to said ON and 

' OFF members and wherein said ON and OFF members 
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are provided with gear segment means which are com 
plementary to the plurality of gear vsegment means 
which are provided on said switch actuator so that as 
said time of day member is continuously rotated as a 
function of time the gear segment means on said ON 
and OFF members will be consecutively brought into 
engagement with one of the plurality of gear segments 
on said switch actuator to thereby rotate said switch ac 
tuator one incremental movement. 

12. A time switch as de?ned in claim 11 wherein said 
?rst and second cam means are connected to the plu 
rality of gear segment means so that the ?rst and sec 
ond cam means and the gear segment means are ro 
tated in unison by the ON and OFF members of the 
time of day member. 

13. A time switch as de?ned in claim 12 wherein a 
ratchet means is integrally formed with said plurality of 
gear segment means and a pawl is spring-urged into en 
gagement with said ratchet means for resiliently hold 
ing the switch actuator means in one of a plurality of 
positions to which it may be moved by the ON and OFF 
members. 

14. A time switch as de?ned in claim 5 wherein said 
selector means includes a ?rst lug for holding said ?rst 
pair of contacts in an open position and a second lug 
for holding said second pair of contacts in an open posi 
tion to thereby hold the switch means in an open OFF 
position and to prevent operation of said switch means 
by either the ?rst cam means or the second cam means 
on consecutive days of the week. 

15. A time switch as de?ned in claim 14 wherein said 
selector means includes a manually rotatable shaft and 
said ?rst and second lugs are ?xed to different portions 
of said shaft for manual rotation thereby. 

16. A time switch as de?ned in claim 15 wherein a 
spring ?nger is ?xed to said manually rotatable shaft for 
cooperating with a plurality of notches to hold said se 
lector shaft in its manual ON, manual OFF‘, VARI 
ABLE, or- AUTOMATIC position. 

17. A time switch comprising: 
a. electrical switch means having closed ON positions 
and open OFF positions; 

b. switch actuator means positioned adjacent to said 
switch means for actuating said switch means to an 
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ON or an‘ OFF position; 
,c. a time of day member continuously rotated as a 
function ofitime positioned adjacent to said switch 
actuator, said time of day member having an OFF 

7 member selectively positionable on said time of 
day member for incrementally moving said switch 

., actuator as a function of time and for causing said 
- a; switch actuator to operate said switch means to an 

open‘ OFF position, and an ON member selectively 
positionable on said time of day member‘for oper 
ating- said switch actuator to move said switch 
means to a closed ON position; v 

'd. said switch actuator means including a cam means 
positioned adjacent to said switch means for open 
ing and closing said switch means at slightly differ 
ent times than theitimes set by said selectively posi 
vtionable ON and OFF members for opening and 
closing said switch means at different times during 
consecutive complete rotations of said time of day 
member; a ' ‘ ’ 

‘c. said cam means including a plurality of cam sur 
faces that are'non-symmetrically disposed on said 
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' cam means for operating said switch means atsaid 
slightly different times on consecutive days; and 

f. said ON and OFF members, including drive means 
for incrementally moving said switchactuator and 

‘ .its cam as a function of time two increments each 

’ day, for providing two switch actuations each day., 
' 18. A time switch as de?ned in claim 17_ wherein said 
switch actuator includes a plurality’ of gear segment 
vmeans which are positioned adjacent to the drive 
means on said ON and OFF members and wherein the I’ 
drive means of said and OFF members are pro 
vided with gear segment means'which are complemen- 1 
tary’to the plurality of gear segment means which are 
provided on said switch actuator. so that as said time of 
day member is continuously rotated as a‘ function of 
time the gear segment means on‘ the drive means of said 
ON and OFF members, will be consecutively‘brought‘ 
into engagement with one of the plurality‘of gear seg 
ments on said switch actuator to thereby rotate said 

a switch’ actuator one incremental movement; > 
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