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ADJUSTABLE TIME SWITCH 
William P. Gallagher, Chicago, Ill., assignor to 

International Register Company, Chicago, Ill., 
a corporation of Illinois 

Application November 3, 1941, Serial No. 41,614 
(C. 200-38) 23 Claims. 

The present invention relates to time Switches 
of the type which can be adjusted to open or 
close an electric circuit at any hour of the night 
or day. These time switches are extensively 
used for controlling electric signs, window lights, 
street lights and performing other circuit con 
trolling functions predetermined to occur at dif 
ferent hours of the day or night. 
One of the features of the invention is the 

provision of improved means for securing a quick 
break of the Switch contacts. 
Another feature of the invention is the pro 

vision of improved means for securing a quick 
make of the Switch contacts. 
Another feature of the invention resides in the 

simplicity and cheapness of manufacture of the 
switch. Other features, objects and advantages 
of the invention will appear from the following 
detail description of one preferred embodiment 
thereof. In the accompanying drawings illus 
trating Such embodiment: 

Figure 1 is a fragmentary front elevational view 
of my improved time switch, with the housing 
cover swung back to open position; 

Figure 2 is a somewhat similar view taken on 
a rearwardly disposed section plane, approxi 
mately represented by the section plane 2-2 of 
Figure 6; 
Figure 3 is an elevational view of the reverse 

side of the main mounting plate; 
Figure 4 is an elevational view of the time 

adjusting apparatus, corresponding to a section 
taken on the plane of the line 4-4 of Figure 6 
With the time driven dial removed; 

Figure 5 is an elevational view of the reverse 
side of the cam disk; 
Figure 6 is a side elevational view of the time 

switch, with the manually actuated Switch Open 
ing and switch closing levers in their normal posi 
tions; 

Figure 7 is a similar view with the manually 
actuated switch closing lever depressed to its 
switch closing position; 

Figure 8 is an enlarged axial Sectional view 
through the time driven sleeve, dial and can 
disk; 

Figure 9 is a detail view of the slippage clutch 
interposed between the electric motor and the 
time driven dial; 

Figures 10 to 15, inclusive, are diagrammatic 
views showing the successive positions of the 
make and break contact springs in the automatic 
time cycle of the switch. 

Figure 16 is a fragmentary elevational view 
somewhat similar to Figure 3, showing a modi 
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fled construction wherein a one-way drive clutch 
is interposed in the driving train; 

Figure i7 is a transverse sectional view taken 
approximately on the plane of the line - 7 of 
Figure 16; 

Figure 18 is an elevational view illustrating 
the tongues punched outwardly from the drive 
gear to form drive shoulders; 

Figure 19 is a developed sectional view taken 
along the curved section plane 9-19 of Fig 
lure 16; and 

Figure 20 is a detail view of the keyed mount 
ing of the resilient clutch spider. 
The various parts of the time switch are pref 

erably constructed and arranged for unit assem 
bly on a mounting plate 4 which is preferably 
adapted for removable mounting in a suitable 
Switch housing 5, or on any other desired Sup 
port. The electric motor which drives the time 
switch is indicated at 6, this preferably being 
a conventional Synchronous alternating current 
motor of the type commonly employed for driving 
electric clocks. Other time controlled or time 
driven mechanism can be employed in lieu of 
such electric motor. The motor unit 6 includes 
a gear reduction housing enclosing Suitable 
reduction gearing, this housing being secured by. 
screws 8 to the mounting plate 4. A shaft 9 
at the outer end of this reduction gearing mounts 
a small spur pinion 2 f on the under or back side 
of the mounting plate f4. This pinion meshes 
with a large spur gear 22 which is part of a 
clutch assembly rotatably mounted on a sta 
tionary bearing stud 23. The outer end of this 
bearing stud 23 is rigidly staked in a raised 
supporting lug 24 which is punched upwardly 
from the body of the mounting plate 4. The 
large gear 22 is adapted to transmit a drive to 
a pinion 26 coaxial therewith through a friction 
slippage clutch 27. This friction clutch enables 
the time switch to be properly set without trans 
mitting such setting motion to the electric motor 
6. The clutch 27 comprises the spiral clutch 

spring 28 which has its large end bearing against 
one side of the large gear 22 and which has its 
small end bearing against the adjacent side of 
the pinion 26. The pinion 26 is formed with an 
elongated bearing hub 29 which is rotatably 
mounted on the stationary bearing stud 23, and 
the large gear 22 is mounted for rotation on this 
hub. 29, see Figure 9. The spring 28 presses the 
large gear 22 against a gear retainer washer 3 
also mounted on the hub 29, and the friction 
slippage occurs between the gear 22 and Washer 
3. 
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The pinion 26 transmits rotation to a large gear 

33 disposed forwardly of the mounting plate 4, 
the gear ratio of the various gears in the train 
being such that the large gear 33 is revolved 
through one complete revolution every twenty 
four hours. This large gear 33 is staked to the 
rear end of a drive sleeve 34 which is mounted 
for free rotation on a stationary center post 35. 
(See Figure 8.) The center post has its rear end 
rigidly anchored in the mounting plate 4. A pair 
of dogs 37, 37' are pivotally mounted on the base 
plate f4 (Figure 2) and are constantly urged into 
the teeth of the large gear 33 by tension Springs 
38, 38'. Both dogs face in the same direction, 
and their spacing is such that they are offset a 
half tooth of the gear 33, these dogs permitting 
free clockwise rotation (as viewed in Figure 2) 
in any timing adjustment of the gear and sleeve 
33, 34 but positively preventing even a relatively 
small counterclockwise motion of these parts. 
Such counterclockwise motion might jam or 
break some of the switch parts, and hence the 
two dogs are provided to give double assurance 
against such motion and to prevent even a rela 
tively small motion in such direction. The fric 
tion slippage clutch 27 is interposed in the driv 
ing train between the ratchet mechanism 33, 3, 
38 and the electric motor 6 where it will permit 
adjusting rotation of the rotary member 34, inde 
pendently of the electric motor, but without 
permitting backward rotation of the rotary mem 
ber 34. , 
The forward end of the time driven sleeve 34 

has a reduced portion 4 over which is mounted 
a time driven disk or dial plate 42 (Figure 8), the 
sleeve and disk being fixedly coupled together for 
conjoint rotation, as by forming polygonal or 
splayed surfaces 4 on the reduced portion 4 
engaging within a correspondingly shaped open 
ing in the dial 42. The dial 42 rotates directly 
with the gear 33, and hence makes one complete 
revolution every 24 hours. This timed relation is 
necessary in all situations where the complete 
cycle of the time switch extends over the 24 hour 
period of one night and one day, but this timed 
relation can, of course, be varied wherever the 
cycle is completed in either a shorter or longer 
interval. A fixed time designating pointer 43 
is stationarily anchored to the front end of the 
center post 35, above the disk 42. A splayed or 
polygonal extremity 44 on the center post en 
gages within a correspondingly shaped opening 
in the pointer 43, and a screw 45 extends down 
through the pointer and taps into a threaded 
bore 46 in the center post for stationarily mount 
ing the pointer 43. The time driven disk 42 has 
enscribed on its upper surface the hour and frac 
tional hour markings 48 designating the 12 hours 
of the day and the 12 hours of the night. These 
markings will move under the pointer 43, the 
particular hour of the day or night being indi 
cated directly by the particular marking 48 in 
registration with the tip of the pointer 43. In 
setting the time switch into operation after in 
stallation, and in resetting the device after a cur 
rent failure on the line, the disk 42 is merely 
revolved in the clockwise direction indicated by 
the arrow 49 to place the proper marking 48 at 
the tip of the pointer 43. 
Clamped to the time driven disk 42 to rotate 

therewith are two time-settable members 
which predetermine the on and off times in the 
time switch cycle, one of these being indicated 
by the “on' clamping screw 53 and the other 
being indicated by the "off' clamping screw 54. 

2,835,403 
The 'on' clamping screw 53 adjustably clamps 
a time-settable arm 56 to the disk 42, and the 
'off' clamping screw 54 adjustably clamps a 
time-settable arm 5 to the disk 42. The 'on' 

5 arm 56 has a hub portion 56a at its inner end, 
and the 'off' arm 57 has a hub portion 57a at 
its inner end, these two hub portions being sup 
ported for rotation on the front portion of the 
drive sleeve 34, below the disk 42. The outer end 
of the "on' arm 56 is formed with an upwardly 
and in Wardly bent clamping flange 56b termi 
nating in the index pointer 56c, and the outer 
end of the 'off' arm 57 is formed with an up 
Wardly and inwardly bent clamping flange 57b 
'similarly terminating in an index pointer 57c. 
The threaded shanks of the two clamping Screws 
53 and 54 pass down freely through, holes in 
their respective clamping flanges 56b and 57b 
and thread into clamping plates 56d and 57d 

20 respectively. These clamping plates engage the 
under side of the time driven disk 42, and en 
able each time-settable arm 56 and 57 to be 
adjustably clamped to any desired point around 
the circumference of this disk by the tightening 

25 of its respective clamping screw 53 or 54. A 
lug 56e is bent downwardly from the “on' arm 
56 for establishing coupling connection with the 
can disk 6 which I shall shortly describe. A 
lug 57e is also bent downwardly from an ex 

30 tension portion 57f projecting from the "off" 
arm 57, this latter lug 57e being adapted to trip 
a certain latch or paw governing the 'off' op 
eration of the contacts, as I shall shortly de 
Scribe. 
The cam disk or timing rotor 6 is prefer 

ably constructed of insulating material, such 
as a moulded phenolic-condensation product, 
and comprises a hub 62 which is mounted so as 
to be capable of rotation on the forward end 

40 of the drive sleeve 34 (Figure 8). A counter 
bore 63 formed in the rear end of the hub 62 is 
adapted to fit over a flange 64 on the sleeve 34 
for establishing the axial position of the cam 
disk on the drive sleeve, a suitable slip washer 
65 being interposed between the upper end of 
the counterbore 63 and the flange 64. Project 
ing forwardly from the outer rim portion of the 
can disk are lugs 66 defining a radial slot 67 
therebetween. The lug 56e which is bent down 
Wardly from the “on' timing arm 56 is adapted 
to fit into the slot 67, whereby the “on' timing 
arm 56 is coupled directly to the cam disk 6 
So that any timing adjustments given the arm 
56 are correspondingly transmitted to the cam 
disk. The cam disk, of course, rotates directly 
With the time driven indicating disk 42 through 
the medium of the clamping connection estab 
lished by Way of the clamping screw 53 and 
arm 56. 
Formed in the rear side of the cam disk 6 are 

a peripheral flange T and two circular cam 
tracks located at different radii. The inner 
can track for controlling the make contact 
Spring is indicated at 7f, and the outer cam 
track for controlling the break contact spring 
is indicated at 72, these two contact springs 
being hereinafter described. The two cam 
tracks lie at different levels, the outer track 
being recessed to a greater depth in the body 
of the cam disk so that it lies forwardly or 
above the inner cam track 7 ?. Projecting from 
the inner track is a cam hump 73 having a for 
Ward slope 73a, a peak 73b and a drop-off rear 
edge 13c. Similarly, projecting from the outer 
track is a cam hump 14 having a forward slope 
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4a, a peak 4b and a drop-off rear shoulder 
c. For the particular relation of make and 

break contact blades to be hereinafter described, 
the cam peak T3b extends substantially beyond 
the level of the inner cam track T, and the cam 
peak 4b extends substantially beyond the outer 
cam track 2, the two rear edges 73c and 74c 
preferably lying on a non-radial line, as clearly 
shown in Figure 5. 
The timed circuit controlling function is per 

formed by two switch blades 75 and 76 having 
cooperating contacts 75a and 76a adapted to 
move into and out of engagement. These two 
blades are preferably constructed in the form 
of relatively stiff phosphor bronze contact 
springs both adapted for flexing movement to 
ward and away from each other. The station 
ary lower ends of these blades or springs are 
fixedly, secured to an insulating terminal block 
78 mounted on the lower portion of the mount 
ing plate 4. Three connector terminals 79, 80 
and 8 are anchored in recesses in this block, 
The rearward or lower contact blade 75 which 
makes circuit has electrical connection with the 
terminal connector 8, and the forward or up 
per contact blade 76 which breaks circuit has 
electrical connection with the terminal con 
nector 79. The intermediate terminal connector 
80 has electrical connection with one terminal 
of the electric motor 16, the other terminal of 
this motor being connected with terminal con 
nector 79. The upper ends of the two switch 
blades extend into positions in rear of the cam 
disk 6 where they can cooperate with the cam. 
tracks 7 and 72 formed on the back side of 
said disk. 

Riveted to the upper end of the make contact 
blade 75 is a clip or plate 75b formed with a 
forwardly projecting finger or shoe portion 75c 
adapted to ride on the inner cam track 7 and 
inner cam hump 73. The break contact blade 76 
has likewise riveted to its free end a clip or 
plate 76b from which projects a finger or shoe 
portion 76c adapted to ride upon the Outer cam 
track 72 and outer cam hump 74. As shown 
in Figure 2, a portion of the clip 7.6b projects 
to one side and is formed With two upwardly 
extending guide fingers 6d for embracing the 
sides of a latching pawl 84. The guide slot 
between said fingers is formed with a latching 
shoulder 6e (Figure 15) at its inner end for 
engaging with the latch, as I shall presently 
describe. The two shoe portions 75c and 76c 
of the two contact blades ride on the tracks 7 
and 72 and ride up on to the cam humps 73 and 
74 during the 'off' period of the switch when 
the contacts 75a and 76a of the blades are main 
tained separated. The "on' period of the 
Switch occurs after the shoe portions have rid 
den up on the cam humps 73 and 74 and have 
snapped down off the drop-off shoulders 73c, 
74c. At this time, the two blade elements 75 
and 76 are prevented from snapping back into 
engagement with their respective tracks on the 
cam disk by the action of the aforesaid latch 
or pawl 84. The action of this latch is to hold 
the two contact blades in circuit closing en gagement. 
Referring to Figures 6 and 7, this latch or pawl 

84 is of bellcrank formation and comprises a 
downwardly extending pivot lug 84a formed with 
front and rear pivot apertures therein. The 
pivot lug 84a extends rearwardly through a slot 
85 (Figure 3) formed in the mounting plate f4, 
and a pivot pin 86 passes through the front pivot 
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aperture in front of said plate and a cotter pin 
8 passes through the rear pivot aperture in 
rear of said plate, thereby forming a simple and 
inexpensive pivotal support for the latch on the 
mounting plate. The forwardly extending arm 
of the pawl 84 is disposed between the guide 
fingers 6d at the end of the break contact 
blade 76, these guide fingers guiding the oscil 
latory motion of the pawl. A shoulder 84e (Fig 
lure 15) projecting from this forwardly extend 
ing alm is adapted to latch over the latching 
shoulder 76e of the break contact blade 76 when 
the pawl 84 is oscillated downwardly toward the 
inner end of the guide slot formed between the 
fingers 76d. In this position of the parts (Fig 
ure 13), the pawl holds the break contact blade 
76 latched rearwardly, whereby the make con 
tact blade 75 is enabled to Snap forwardly into 
circuit closing engagement with the break con 
tact blade when said make contact blade 5 
rides off its drop-off shoulder 3c. An inclined 
slope 84f leads down to the latching shoulder 
84e on the latch 84 for cooperating with a man 
ually actuated Switch closing lever which I shall 
later describe. Formed on this forward arm of 
said latch 84 beyond the sloping surface 84 f is a 
tripping edge or shoulder 84g which is adapted 
to be engaged by the tripping lug 57e which ex 
tends rearwardly from the 'off' tripping arm 
57. When the time driven lug 57e engages this 
tripping edge 84g it oscillates the pawl 84 up 
Wardly and rearwardly, thereby withdrawing the 
latching shoulder 84e from the latching shoulder 
76e of the break contact blade 76, and hence 

5 permitting both contact blades to snap forwardly 
into riding contact with their respective cam 
tracks 7 and 72. This separates the switch con 
tacts 75a and 6a. The pawl 84 is composed of 
insulating material and hence establishes no 
electrical connection from the contact blade 6 
to other parts of the structure. Referring again 
to Figures 6 and 7, the downwardly extending 
arm of said pawl is formed with an elongated 
opening 84h into which extends an actuating 
lug 89a projecting laterally from one end of an 
actuating lever 89. The lever is pivotally Sup 
ported on a pivot stud 9 which has anchored 
mounting in the forward end of a lug 92 punched 
forwardly from the mounting plate f4. Pro 
jecting rearwardly from the upwardly extend 
ing arm of the lever 89 is a stop lug 89b which 
passes real Wardly through a slot 93 (Figure 3) 
in the mounting plate and which is formed with 
a laterally bent shoulder 89c adapted to engage 
the back side of the mounting plate 4 for lim 
iting the clockwise rotation of the lever 89, as 
viewed in Figure 6. The forwardly extending 
arm of said lever is formed with a laterally bent 
finger piece 89d in which is stamped the word 
“off” for denoting that this finger piece 89d is 
to be depressed when it is desired to manually 
actuate the SWitch to its 'off' position. The 
switch can also be manually actuated to the 
"on' position by depressing an "on' actuating 
Switch lever 94. This latter lever is mounted on 
the same pivot pin or stud 9 on which the lever 
89 is mounted, said "cn' actuating lever being 
composed of insulating material. A coil spring 
95 Surrounds the hub. 94a of the level 94 and 
has one end hooked to bear rearwardly against 
the upwardly extending arm of lever 89 and its 
other end hooked to bear forwardly against the 
back side of lever 94. The tension of this spring 
tends to swing lever 89 in a counterclockwise 
direction and to Swing lever 94 in a clockwise 
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direction, as viewed in Figures 6 and 7. A stop 
lug 94b projects rearwardly from the lever 94 in 
position to strike the mounting plate 4 for lim 
iting the counterclockwise motion of lever 94. 
An actuating lug 36c (Figures 2 and 7) projects 
laterally from the swinging end of the lever 94, 
extending inwardly across the forward Surface 
of the front contact spring 76 and its clip plate 
T6b. This actuating lug lies under or in back 
of the aforementioned peripheral flange 70 which 
projects rearwardly from the cam disk 6, the 
ug normally bearing against said flange. A lat 
erally projecting finger piece 96e is formed at 
the end of lever 93, and has the inscription "on' 
embossed therein to indicate that this finger 
piece is to be depressed when it is desired to . 
manually actuate the switch to the "on' or closed 
circuit position. As shown in Figure 6, the actu 
ating lug 94c is in a position to engage the 
sloping shoulder 84f of pawl 83 when the "on' 
actuating lever 96 is thus depressed, whereby the 
pawl is then swung to its unlatched position. 
Figure 6 illustrates the normal position of the 
'on' actuating lever 96 and its associated 'off' 
release lever 89, and Figure 7 illustrates the 
position of the parts after the "on' actuating 
lever 94 has been depressed to its switch, closing 
position. In this normal position of the 'on' 
lever 95 shown in Figure 6, the lug extension 9&c. 
is disposed out of contact with the break con 
tact spring 76 and latching pawl 84, this lug 
extension normally bearing against the periph 
eral flange 70 of the cam disk under the pres 
sure of the spring 94. It is only when the 'on' 
lever 94 is manually depressed through the finger 
piece 94e that the lug extension 94c is swung 
inwardly against the break contact blade 76 and 
against the latching pawl 84. In such malnual 
actuation of the "on' lever 94, the Switch blade 
6 is flexed back to circuit closing position and 

the edge of lug 94c Snaps in under the latching 
shoulder 84e of latch 34. This latches the Switch 
in circuit closing position, as shown in Figure 
7, in which position it will remain until it is 
either manually released by depressing the finger 
piece 89d of the “off' actuating lever 89, or until 
it is automatically released by the time driven 
tripping lug 57e engaging the latch 84 and releas 
ing said latch from the "on' lever 94, thereby 
permitting said lever 94 to return to the normal 
position shown in Figure 6. 
The sequence of steps occurring in the auto 

matic timed operation of the Switch is illustrated 
in Figures 10 to 15 inclusive. In the normal open 
circuit position of the switch, shown in Figure 10, 
the rider fingers or shoes 75c and 76c are riding 
on the flat track surfaces and 72 of the con 
tinuously rotating cam disk 6. As the set time 
approaches for the closing of the switch, the 
cam humps 3 and 74 ride in under the shoes 
75c and 6c, thereby flexing the two contact 
springs rearwardly from their normal positions. 
Figure 11 shows the start of this rearward flex 
ing operation, and Figure 12 shows a further 
point in the operation. It will be noted that 
the two blades move back together, in Sub 
stantial parallelism, so that their contacts 75a, 
76a remain in spaced, open circuit relation. 
When the blades have been flexed approximately 
to the positions shown in Figure 12, the latch 84 
is free to swing down to the holding position 
shown in this figure, with the latch shoulder 84e 
in position to engage the shoulder 76e on the 
blade 76. Referring to Figure 13, the timing 
of the drop-off shoulder 4c is preferably slight 
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ly in advance of the timing of the drop-off 
shoulder 3c, and hence the break contact spring 
8 is dropped back a slight distance against the 

shoulder 84e of latch 84 before the make con 
5 tact spring rides of the drop-off shoulder 3c. 

However, this occurs a very short time later, as 
shown in Figure 14. It Will be seen that in such 
position of the parts, the break contact spring 76 
stands latched in a rearwardly flexed position, 

10 and when the make contact spring 5 rides off 
the drop-off shoulder 3C it snaps its contact 
5d forwardly into circuit closing engagement 

with the companion contact 6a on the break 
Spring 6. This closing of the Switch contacts 

l5 occurs with an instantaneous snap motion, be 
cause the break spring 6 is fixedly latched in 
its rearward position, and the make spring 75 
has an instantaneous forward motion in snap 
ping off the drop-off shoulder 73c. Hence, there 

20 is no arcing or pitting in the closing of the Switch 
contacts. 
The Switch remains closed for the set time as 

predetermined by the angular setting of the 
tripping arm 5e relatively to the time driven 

25 disk 42. When the tripping arm 57e arrives at 
the SWitch tripping point it engages the shoulder 
34g on the front edge of the latch 84. There 
upon, the latch is slowly SWung With the con 
tinued motion of the tripping arm until the 

30 latch shoulder 84e releases the holding shoulder 
76e on the blade 6. Figure 15 shows the posi 
tion of the parts after this releasing operation 
has occurred. It will be evident that both spring 
blades 5 and 6 will Snap back to their nor 

35 mal positions, with the shoe 75c riding on the 
inner track and with the shoe 76c riding on 
the outer track 2, corresponding to the posi 
tions of the blades shown in Figure 10. The 
shoes and tracks are proportioned to effect a 

40 differential stopping of the motion of the blades, 
to effect a snap separation of the contacts 75a, 
6d. This is obtained by having the shoe 75c 

strike its trackway if first, and having the shoe - 
76c strike its trackway 72 later. The brief con 
tinued motion of the break spring 76 after the 
inward motion of the make spring 5 has been 
stopped, results in an extremely quick separa 
tion of the contacts, so that there is a minimum 
tendency for arcing and pitting of the contacts. 
The continued motion of the tripping arm 5e 
carries it past the end of the latch shoulder 84g, 
and thereupon the latch snaps back to its nor 
mal position. All of the parts of the Switch 
are now back in their normal positions, with 
the switch open, ready for a repetition of the 
same closing and opening cycle at the Sane 
time the next day or evening, or at such other 
predetermined time as may have been set on 
the device. 

It will be understood that whenever it is de 
sired to adjust the switch closing time, this is 
accomplished by merely loosening the "on' 
clamping screw 53 and then swinging the pointer 
56c to the other desired time indicated by the 
markings 48 on the time driven dial 42. This 
adjustment serves to shift the angular position 
of the cam disk 6 and its cam humps 7 and 72 
either forwardly or backwardly relatively to the 
time driven dial 42 for advancing or retarding 

70 the switch closing time, as the case may be. 
Similarly, whenever it is desired to adjust the 
switch opening time, this is accomplished by 
merely loosening the 'off' clamping screw 54 
and then swinging the pointer 57c to the other 
desired time indicated by the markings 48 on 
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the time driven dial 42. This adjustment serves 
to shift the angular position of the tripping arm 
Sle either forwardly or backwardly relatively to 
the time driven dial 42 for advancing or retard 
ing the switch opening time, as the case may be. 

In the preceding description of the manually 
actuated switch opening lever 89 and of the man 
ually actuated switch closing lever 94, I have 
shown how the operation of these levers is effec 
tive to manually operate the switch at any time. 
The switch can be closed manually and opened 
manually, independently of the time driven auto 
matic mechanism. Furthermore, if the switch 
has been closed automatically it can be opened 
manually; and if it has been opened automat 
ically it can be closed manually. 

In Figures 16 to 20, inclusive, I have illustrated 
a modified construction in which an improved 
form of one-way drive clutch has been substi 
tuted for the friction slippage clutch 27 and the 
one-way pawls 37, 37. In this modified con 
struction, the same gear 22 which constituted 
the driving element of the slippage clutch 27 also 
constitutes the driving element of this improved 
one-way drive clutch, designated OO in its en 
tirety. In the modified form, the driving gear 
22 is formed with an annular series of driving 
shoulders of projecting rearwardly from the 
body of the gear. As shown in Figure 19, these 
shoulders are preferably formed by punching 
tongues fo2 rearwardly from the body of the gear, 
the free ends of the tongues facing in the nor 
mal, clockwise direction of rotation of the driv 
ing gear 22. 
The driven element of the one-way drive de 

vice is in the form of a spider 04 comprising a 
hub portion f O5 from which radiates a plurality 
of evenly spaced spring arms 06. These spring 
arms are preferably curved in the approximate 
s-formation shown so as to be of longer length 
for increased resiliency. The central portion of 
the spider is spaced slightly from the drive gear 
22, but the tip ends of the spider arms are sloped 
forwardly, as indicated at 07, so as to bear con 
stantly against the surface of the gear and to 
be engaged by the driving shoulders 0. 
This one-way clutch OO is mounted very sim 

ilarly to the friction slippage clutch 27. The pin 
ion 26 is formed with an integral bearing exten 
sion or hub 29a, and this gear and hub unit is 
rotatably mounted on the stationary bearing stud 
23, substantially as previously described. The 
drive gear 22 is mounted On the bearing hub 29a 
so as to be capable of free rotation thereon. The 
spider 04 is mounted On a still Smaller exten 
sion 29b of the bearing hub 29a, the shoulder at 
the inner end of such outer extension maintain 
ing the hub of the Spider Spaced away from the 
surface of the drive gear 22, as previously de 
scribed. Splayed or other like driving surfaces 
29c on the outer bearing extension 29b engage 
corresponding driving surfaces O4c formed in 
the hub of the spider 04. A retaining washer 
09 fits against the Outer side of the Spider, and 

the end of the bearing extension 29b is peened 
over the outer side of this retaining washer. 

It will be apparent that the small Spur pinion 
2 driven by the electric motor 6 will impart a 
continuous, time driven rotation to the large driv 
ing gear 22 at all times. In Figure 16, this di 
rection of rotation is clockwise, such rotation op 
erating through the gears 26 and 33 to impart 
clockwise rotation to the time driven dial 42, as 
this dial is viewed from the front of the Switch. 
In this clockwise rotation of the driving gear 22, 
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the driving shoulders of transmit the driving 
torque to the tip ends 7 of the spider 4. 
This establishes a one-way driving relation 
wherein the gear 22 positively drives the spider 
0 in a clockwise direction, while still enabling 

the Spider to be advanced in a forward or clock 
Wise direction relatively to the gear, while not 
permitting the spider to be rotated backwardly 
relatively to the gear. 
There are preferably a relatively large number 

of driving shoulders if and a relatively large 
number of driven shoulders O7, and the number 
of shoulders in one series is in prime relation to 
the number of shoulders in the other series. For 
example, in the preferred construction shown, 
there are nine driving shoulders I and eight 
driven shoulders fel, these two numbers being in 
prime relation to each other. By virtue of this 
prime relation, wherein one number of shoulders 
cannot be divided evenly into the other number 
of shoulders, only one driving shoulder and one 
driven shoulder will be engaging at any particu 
lar time. Upon a very small advancing move 
ment of the Spider relatively to the drive gear, 
this drive relation is immediately transferred to 
another drive shoulder and driven shoulder (the 
next in rearward sequence). The very small 
amount of angular movement that the spider has, 
relatively to the drive gear, before the drive rela 
tion is transferred back to the next driving shoul 
der and driven shoulder, prevents the possibility 
of the time driven dial 42 being rotated any ap 
preciable amount in a counterclockwise direction. 
That is to say, all adjustments of the time driven 

5 dial 42 are thereby compelled to occur in a clock 
Wise direction of rotation so that there is no pos 
Sibility of the cam humps 3 and T4 on the cam 
disc 2 bending or damaging the contact springs. 
The gear reduction from the armature of the elec 
tric motor to the pinion 2 is of such design or 
of Such magnitude that the motor cannot be 
driven in the reverse direction by any manual 
force capable of being exerted on the time driven 
dial 42. 
While I have illustrated what I regard to be the 

preferred embodiments of my invention never 
theless it will be understood that such are merely 
exemplary and that numerous modifications and 
rearrangements may be made therein without 
departing from the essence of the invention. 

I claim: 
1. In an adjustable time switch, the combina 

tion of a time driven rotary member, a make 
contact Spring and a break contact spring having 
Cooperating contacts for controlling an electric 
circuit, a can disk driven by said time driven 
member, means on said cam disk for flexing both 
of Said contact Springs outwardly in separated 
relation, a latch adapted to latch said break 
contact Spring substantially in said outwardly 
flexed position, means on said cam disk for there 
after permitting the make contact spring to snap 
into quick engagement with the break contact 
Spring while the latter is held by said latch, a 
tripping device driven by said time driven mem 
ber for tripping said latch to effect snap separa 
tion of Said contact Springs, adjusting means for 
adjusting the angular position of said cam disk 
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relatively to Said time driven rotary member to 
vary the time of closing of the switch, and ad 
justing means for adjusting the angular position 
of Said tripping device relatively to said time 
with member to vary the time of opening of the 
2. In an adjustable time switch, the combina 



6 
tion of a time driven rotary member, a make 
contact spring and a break contact Spring hav 
ing cooperating contacts adapted to control an 
electric circuit, a cam disk driven by said time 
driven member, means on said cam disk for 
flexing both of said contact springs outwardly, a 
latch adapted to hold one of Said contact Springs 
in an outwardly flexed position, means on Said 
cam disk for thereafter permitting the other 
contact spring to move into engagement with the 
contact spring held by said latch, a tripping 
device driven by said time driven member for 
tripping said latch to effect separation of Said 
contact springs, and adjusting means for adjust 
ing the angular position of said can disk rela 
tively to said time driven rotary member to vary 
the time of closing of the switch. 

3. In an adjustable time switch, the combina 
tion of a time driven rotary member, a make con 
tact spring and a break contact Spring having 
cooperating contacts adapted to control an elec 
tric circuit, a cam disk driven by said time driven 
member, means on said cam disk for flexing both 
of said contact springs outwardly, a latch 
adapted to hold one of said contact Springs in an 
outwardly flexed position, means on Said can 
disk for thereafter permitting the other contact 
spring to move into engagement with the contact 
spring which is being held by Said latch, a trip 
ping device driven by said time driven member 
for tripping said latch to effect separation of said 
contact springs, and adjusting means for adjust 
ing the angular position of said tripping device 
relatively to said time driven member to vary the 
time of opening of the switch. 

4. In an adjustable time switch, the combina 
tion of a time driven rotary member, a break 
contact spring and make contact Spring having 
cooperating contacts adapted to control an elec 
tric circuit, a cam disk driven by Said time driven 
member, first and Second cams on said cam disk 
for flexing Said break contact Spring and said 
make contact Spring OutWardly in spaced rela 
tion, a latch for holding said break contact 
spring in an OutWardly flexed position, a drop-off 
shoulder on said first can for permitting said 
break contact Spring to drop back into engage 
ment with said latch, a drop-off shoulder on said 
Second cam for thereafter permitting said make 
contact spring to drop back into Snap engage 
ment with Said break contact spring to close the 
switch, a tripping device driven by said time 
driven member for tripping said latch to effect 
separation of said contact springs, adjusting 
means for adjusting the angular position of said 
cam disk relatively to said time driven rotary 
member to vary the time of closing of the switch, 
and adjusting means for adjusting the angular 
position of said tripping device relatively to said 
time driven member to vary the time of opening 
of the Switch, 

5. In an adjustable time switch, the combina 
tion of a time driven rotary member, a make 
contact spring and a break contact spring having 
COOperating contacts for controlling an electric 
circuit, a cam disk driven by said time driven 
member, means On Said cam disk for flexing both 
of said contact springs outwardly in separated 
relation, a latch adapted to latch said break con 
tact Spring Substantially in said outwardly flexed 
position, means On Said Cam disk for thereafter 
permitting the make contact spring to Snap into 
quick engagement with the break contact spring 
while the latter is held by said latch, a tripping 
device driven by said time driven member for 
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tripping said latch to permit return motion of 
said contact Springs, track means on said cam 
disk for interrupting the return motion of one of 
said contact springs in advance of the other con 

5 tact spring so as to effect snap separation of said 
contact spring, adjusting means for adjusting the 
angular position of Said cam disk relatively to 
said time driven rotary member to vary the time 
of closing of the switch, and adjusting means for 
adjusting the angular position of said tripping 
device relatively to said time driven rotary mem 
ber to vary the time of opening of the switch.. 

6. In an adjustable time switch, the combi 
nation of a time driven rotary member, a break 
contact Spring and a make contact spring hav 
ing cooperating contacts adapted to control an 
electric circuit, a cam disk driven by said time 
driven member, first and second cams on said 
cam disk for flexing said break contact spring 

20 and said make contact spring outwardly in spaced 
relation, a latch for holding said break contact 
Spring in an OutWardly flexed position, a drop 
off shoulder on said first cam for permitting said 
break contact spring to drop back into engage 

25 ment with said latch, a drop-off shoulder on said 
Second can for thereafter permitting said make 
contact spring to drop back into snap engage 
ment With said break contact spring to close 
the switch, a tripping device driven by said 

30 time driven member for tripping said latch to 
permit return motion of said contact spring, 
first and second tracks on said can disk adapted 
to be engaged by said break contact Spring and 
by said make contact spring respectively, said 

35 second track being constructed to interrupt the 
return motion of said make contact spring in 
advance of the first track interrupting the re 
turn motion of said break contact spring, where 
by to effect snap separation of the contacts On 
said springs, adjusting means for adjusting the 
angular position of Said cam disk relatively to 
said time driven rotary member to vary the 
time of closing of the switch, and adjusting 
means for adjusting the angular position of said 
tripping device relatively to said time driven ro 
tary member to vary the time of opening of the 
SWitch. 

7. In an adjustable time switch, the combina 
tion of a time driven rotary member, a make 
Contact Spring and a break contact Spring hav 
ing cooperating contacts for Controlling an elec 
tric circuit, a can disk driven by said time driven 
member, and means on said Cam disk for flexing 
both of said contact springs outwardly in sep 
arated relation, a latch adapted to latch said 
break contact spring substantially in said out 
wardly flexed position, means on said can disk 
for thereafter permitting the make contact spring 
to snap into quick engagement with the break 
contact Spring while the latter is held by said 
latch, a tripping device driven by Said time driven 
member for tripping said latch to effect Snap 
separation of said contact springs, adjusting 
means for adjusting the angular position of said 

65 cam disk relatively to said time driven rotary 
member to vary the time of closing of the Switch, 
adjusting means for adjusting the angular po 
sition of said tripping device relatively to said 
time driven member to vary the time of open 
ing of the SWitch, and manually actuated, switch 
closing means for causing engagement of said 
Contacts independently of said time driven ro 
tary member. 

8. In an adjustable time switch, the combi 
nation of a time driven rotary member, a make 
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contact spring and a break contact spring hav 
ing cooperating contacts for controlling an elec 
tric circuit, a cam disk driven by said time driven 
member, means on said cam disk for flexing 
both of said contact springs outwardly in sep 
arated relation, a latch adapted to latch said . 
break contact spring substantially in said out 
wardly flexed position, means on said can disk 
for thereafter permitting the make contact 
spring to snap into quick engagement with the 
break contact spring while the latter is held by 
said latch, a tripping device driven by said time 
driven member for tripping said latch to effect 
snap separation of said contact Springs, adjust 
ing means for adjusting the angular position of 
said can disk relatively to Said time driven ro 
tary member to vary the time of closing of the 
switch, adjusting means for adjusting the angu 
lar position of said tripping device relatively to 
said time driven member to vary the time of 
opening of the switch, and manually actuated 
switch opening means for causing separation of 
said contacts independently of said time, driven 
tripping device. 

9. In an adjustable time Switch, the combi 
nation of a time driven rotary member, a make 
contact spring and a break contact spring hav 
ing cooperating contacts for controlling an elec 
tric circuit, a cam disk driven by said time driven 
member, means on said Can disk for flexing 
both of said contact springs Outwardly in Sep 
arated relation, a latch adapted to latch said 
break contact Spring substantially in Said out 
wardly flexed position, means on said Cam disk 
for thereafter permitting the make contact 
spring to snap into quick engagement with the 
break contact spring while the latter is held by 
said latch, a tripping device driven by said time 
driven member for tripping said latch to effect 
snap separation of Said contact Springs, adjust 
ing means for adjusting the angular position of 
said cam disk relatively to said time driven ro 
tary member to vary the time of closing of the 
Switch, adjusting means for adjusting the angul 
lar position of said tripping device relatively to 
said time driven member to vary the time of 
opening of the switch, manually actuated switch 
closing means for causing engagement of said 
contacts independently of said cam disk, and 
manually actuated switch Opening means for 
causing separation of said contacts independ 
ently of Said tripping device. 

10. In an adjustable time switch, the combi 
nation of a rotary member adapted to be driven 
by driving means at a timed rate, a friction slip 
page clutch in the driving train between said 
driving means and said rotary member, a make 
contact spring and a break contact spring hav 
ing cooperating contacts for controlling an elec 
tric circuit, a can disk driven by said time driven 
member, means on said cam disk for flexing 
both of said contact springs outwardly in Sep 
arated relation, a latch adapted to latch said 
break contact spring substantially in said out 
wardly flexed position, means on said cam disk 
for thereafter permitting the make contact spring 
to snap into quick engagement with the break 
contact spring while the latter is held by said 
latch, a tripping device driven by said time driven 
member for tripping said latch to effect snap 
separation of said contact springs, adjusting 
means for adjusting the angular position of said 
can disk relatively to said time driven rotary 
member to vary the time of closing of the switch, 
and adjusting means for adjusting the angular 

position of said tripping device relatively to said 
time driven member to vary the time of opening 
Of the switch. 

11. In combination, a switch, a rotary member 
5 driven at a timed rate, can means driven by Said 

rotary member for controlling said switch, a latch 
COOperating with said Cam means for producing a 
Snap closing Of Said switch, tripping means driven 
by said rotary member for tripping said latch, 

10 and means for adjusting said can means and said 
tripping means relatively to said rotary member. 

12. In combination, an electric switch compris 
ing relatively movable switch members, a time 
driven rotary member adapted to open and close 

5 said switch at preselected times, cam means driv 
en by said rotary member for actuating said 
Switch members to one position, latch means for 
holding one of said switch members substantially 
in said latter position prior to the closing of said 

20 switch, tripping means driven by said rotary mem 
ber for tripping said latch means, and means for 
adjusting said cam means and said tripping 
means relatively to said rotary member for ad 
justing the closing and opening times of said 

25 Switch. 
13. In combination, an electric switch compris 

ing relatively movable switch members, a time 
driven rotary member adapted to open and close 
Said Switch at preselected times, actuating means 

30 driven by said rotary member for actuating said 
Switch members from a first position to a second 
position, latch means for holding one of said 
switch members substantially in said second posi 
tion prior to the closing of said switch, means 

35 coacting with said actuating means for thereafter 
permitting the other of said switch members to 
move back toward said first position and thereby 
close said switch, tripping means driven by said 
rotary member for tripping said latch means, and 
adjusting means for adjusting said actuating 
means and said tripping means relatively to said 
rotary member. 

14. In combination, an electric switch compris 
ing relatively movable switch members, automatic 
mechanism adapted to open and close said switch 
at preselected times comprising a time driven ro 
tary member, actuating means driven by said 
rotary member for actuating said switch members 
from a first position to a second position, latch 

so means movable into a holding position for holding 
one of said Switch members substantially in said 
Second position, means coacting with said actuat 
ing means for thereupon permitting the other 
of said switch members to move back toward said 
first position and into engagement with the switch 
member held by said latch means, tripping means 
driven by said rotary member for thereafter trip 
ping said latch means, and manually actuated 
means for Operating said latch means into said 
holding position and out of said holding position 

60 independently of said automatic mechanism. 
15. In combination, an electric switch compris 

ing relatively movable switchblades having coop 
erating contacts, automatic mechanism adapted 
to open and close said switch at preselected times 
comprising a time driven rotary member, shifting 
means driven by said rotary member for shifting 
Said switch blades from a normal position to a 
displaced position, holding means for holding one 
of Said Switch blades in said displaced position 

70 prior to the closing of said switch, release means 
for thereafter permitting the other switch blade 
to move back toward Said normal position for 
effecting switch closing contact with the switch 
blade being held by said holding means, tripping 

75 means driven by said time driven rotary member 
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for thereafter tripping said holding means, means 
for adjusting said shifting means and Said trip 
ping means angularly relatively to said time drive 
en rotary member for adjusting the times at 
Which said Switch is operated, and manually actu 
ated mechanism for operating said Switch inde 
pendently of said automatic mechanism. 

16. In combination, an electric switch compris 
ing relatively movable switch members having 
cooperating contacts, a time driven rotary mem 
ber including a time indicating dial, actuating 
means driven by Said rotary member and adapted 
to move said switch to an actuated position, hold 
ing means for holding one of said Switch members 
in said actuated position prior to the closing of 
said switch, tripping means-driven by said rotary 
member for releasing said holding means, adjust 
able clamping means for adjustably clamping 
said actuating means to said rotary member in 
different angular positions, and adjustable clamp 
ing means for adjustably clamping said tripping 
means to said rotary member in different angular 
positions. 

17. In an adjustable time switch, the combina 
tion of driving means adapted to rotate at a timed 
rate, a time driven rotary member, a driving train 
connecting said driving means with said rotary 
member, a friction slippage clutch interposed in 
said driving train for permitting adjusting rota 
tion of said rotary member independently of said 
driving means, ratchet mechanism separate from 
said friction slippage clutch and interposed in 
said driving train between said slippage clutch 
and said rotary member for positively limiting 
the adjusting rotation of said rotary member to 
motion in one direction, an electric switch com 
prising a pair of relatively movable switch mem 
bers having cooperating contacts, actuating 
means driven by said rotary member and adapt 
ed to move said switch to an actuated position, 
holding means for holding one of said switch 
members in said actuated position, and tripping 
means driven by Said rotary member for releasing 
said holding nean S. 

18. In combination, an electric switch com 
prising relatively movable switch blades, a time 
driven rotary member, cam means driven by 
said rotary member operative to deflect said 
switch blades to an actuated position, a manu 
ally actuated member operative to deflect said 
switch blades to an actuated position, a latch 
operative to hold one of said switch blades in 
the actuated position to which it has been moved 
by said can means, and also operative to hold 
said manually actuated member in its actuated 
position, tripping means driven by said rotary 
member operative to release said latch, and a 
second manually actuated member operative to 
release said latch. 

19. In an electric time switch, the combina 
tion of a time driven rotary member, a Switch 
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comprising cooperating switch members, means 
responsive to said rotary member for actuating 
said switch to one position at a predetermined 
time, holding means for holding one of said switch 
members in One position prior to and after the 
closing of said Switch, and means responsive to 
said rotary member for releasing said holding 
means at a predetermined time. 

20. In an electric time switch, the combina 
tion of a rotary member adapted to be driven 
by driving means at a timed rate, a driving train 
connecting said driving means with said rotary 
member, switch means responsive to said rotary 
member, a friction slippage clutch interposed in 
Said driving train for permitting adjusting rota 
tion of said time driven rotary member independ 
ently of Said driving means, and ratchet mech 
anism separate from said friction slippage clutch 
and interposed in said driving train between said 
time driven rotary member and said slippage 
clutch for positively confining the adjusting ro 
tation of said rotary member to motion in one 
direction. 

21. In a time switch, the combination of a 
time driven member, a switch comprising a pair 
of relatively movable contact springs bearing 
cooperating contacts, actuating means responsive 
to said time driven member for actuating said 
contact Springs to one position and causing a 
quick drop-off action in such actuation, hold 
ing means for holding one of said contact springs 
and cooperating with said quick drop-off action 
to produce a snap closing of said contact springs, 
and means responsive to said time driven mem 
ber for releasing said holding means. 

22. In a device of the class described, the com 
bination of an electric switch comprising a pair 
of relatively movable contact springs bearing 
COOperating contacts, time driven cam means for 
causing a quick drop-off action of said contact 
Springs, latch means cooperating with the quick 
drop-off action of said cam means to produce a 
Snap closing of said contact springs at a pre 
determined time, and time driven tripping means 
for tripping said latch means to produce a snap 
opening of said contact springs at a predeter 
mined time. 

23. In a device of the class described, the com 
bination of a switch comprising a pair of rela 
tively movable contact springs bearing cooperat 
ing contacts, time driven cam means adapted to 
displace said contact springs outwardly from 
their normal positions, drop-off shoulder means 
associated with said cam means for thereafter 
permitting said contact springs to snap back to 
Wards their normal positions, holding means for 
temporarily preventing one of said contact 
springs from returning to its normal position, and 
time driven means for tripping said holding 
eas. 
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