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his invention relates to new and useful in 
provene: S in SWitches. 
An object of the invention is to provide a 

SWitch in which a pair, or more, of contacts 
are opened and closed rapidly and surely due to 
the relatively slow notion of a liner ber as, for 
example, due to the slow notion of a clockwork driven can. 
A more specific object, is to provide a novably 

mounted frame carrying contacts movable there 
With and relative thereto, a, call for innoviing said 
frame and its contacts against the tendency 
of a Spring, and wherein said earn has an abrupt 
step allowing the spring to suildenly move the 
frame back toward its initial position to indi 
rectly forceably eiting one of th:8 contacts against 
the cainn resulting in 2, Sudden and sure shifting 
of said contact relative to the frane angi to 
another contact in the frage. 
Another object is to provide a Switch as in 

the immediately preceding object and wherein 
as the can further progresses said abrupt step 
allows the shifted contact, Suddenly and Surely 
to regain its original relation with the frane 
and Said another contact in the flane. 
Other objects and advantages of the invention 

will become apparent from a consideration of 
the following detailed description taken in con 
nection with the accompanying drawings where 
in a satisfactory embodiment of the invention 
is shown. However, it is to be understood that 
the invention is not limited to the details dis 
closed but includes all such variations and modif 
cations as fall within the spirit of the inven 
tion and the scope of the appended claims. 
In the drawings: 
Fig. 1 is a side elevational view showing the 

switch means of the invention; 
Fig. 2 is a top plan view thereof; 
Fig. 3 is a sectional view through the switch 

frame and its mounting and related portions of 
the driving or clockwork mechanism, the view 
being taken as along the line 3-3 of Fig. 1 
but not through the driving motor; 

Fig. 4 is a top plan view of the switch frame alone; 
Fig. 5 is a bottom plan view thereof; 
Fig. 6 is an enlarged longitudinal Sectional view 

through the Switch frame in its normal position 
and prior to any movement by the slowly driven 
member or cann; 

Fig. 7 is a view similar to Fig. 6 but showing 
the Switch frame as shifted and immediately 
prior to its release by the shifting member ol 
cam; and 
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Fig. 8 is a similar view but showing the SWitch 

frarine and its contacts immediately following 
sudden release and moverinent of the frame and 
the shifting of the relationship of the contacts therein. 

Referring in detail to the drawings, at 0 is 
generally indicated a clockwork mechanism in 
cluding a Sinal electric motor having termi 
nais 2 to which leads may be attached and 
such motor, as by means of One or more of the 
angle pieces i3 and nuts 4, is claimped against 
a side plate i5. In parallel relation with the 
side plate 5 is a Second side plate 6, Said plates 
being held in spaced parallel relation by a Series 
of posts 7 of which one, designated a, con 
prises a stop device as Will later be set forth. 

lyioto drives a small gear 8 nineshing With 
and driving a larger gear 9 on the shaft With a 
gear 2. Gear 2 in turn aeshes with and drives 
a larger gear 2 of a dual gear including a gear 
22 and the latter meshes With and drives a 
large diameter gear 23 mounted on a shaft 24 
with a can 25. With Such a clockwork Struc 
ture it will be seen that as the motor oper 
ates, it slowly drives the gear 23 and shaft 24 
and thereby slowly revolves or moves the can 25. 
In the present instance, the relationships are 
such that the can 25 is given a revolution in 
each ten minutes of Operation of the motor . 
Mounted between said plates 5 and 6, and 

thus conveniently supported by the clockwork (), 
is a switch generally designated 26 including (see 
particularly Figs. 6, 7 and 8) a stiff top plate 27 
preferably of metal aS, for example, Steel at One 
end formed into an eye 28. Switch 26 is piy 
otally mounted by means of this eye 28 and to 
the desired end a post 29 mounted in the side 
plates 5 and 6 extends through this eye 28. 
Switch 26 includes a body preferably molded 

of insulating material and ShoW) as COinprising 
a top wall 30, side walls 3, and 32, and an end 
wall 33, the latter toward its lower end having a 
forward extension 34 the upper side of which is 
designed to normally lie against a flat side of 
the post a. In fact, a coil spring 35 has one 
end anchored to the metal top plate 2, as to 
the lanced and pressed up portion 36 of the 
latter, and the other or upper end portion 37 of 
this spring is hooked onto a pin 38 carried by 
the side member 5. Clearly, the Spring 35 is 
constantly urging the Switch 26 about the pivot 
post 29 in a direction to carry the extension 34 
of the Switch frame or body into a position 
against the combined post and stop id. As 
will later more fully appear, each time the cam 
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23 is given a complete revolution it rocks the 
Switch 26 downwardly on its pivotal mounting 
on the post 29 and suddenly releases the SWitch 
and on novement of the can from engageinent 
with the Switch, Spring 35 returns the Switch 
toward its normal position. 
The metal top plate 27 is provided with a de 

pending lug 39 serving as a locating means and 
then such top plate is shown as Secured in place 
by a bolt A3 passing through a top Wall portion 
A of the Switch frame and at its upper Side pro 
vided with a nut 42. Top plate 27 has an elon 
gated opening 43 through which the bolt 49 
passes whereby the position of Said top plate 
may be adjusted as and for a purpose to be de 
Scribed. At the underside of the frame portion 4 a thin 
steel spring 34 is anchored in place by the head 
of the bolt 3G and this thin steel Spring extends 
longitudinally of the Switch frame whereby it 
includes a portion 45 projecting beyond the for 
Ward end of the stiff rigid top plate 2 with its 
upper surface downwardly offset from the upper 
surface of the top plate and with its end for 
wardly spaced from the end of the top plate. The 
bolt 4 and the slot 43 are provided whereby the 
top plate may be adjusted forwardly or rearward 
ly to determine the extent to which the portion 
45 of the spring 44 projects forwardly beyond 
the forward end of the top plate and the pur 
pose of this will be Set forth. 
In addition to the above described Structure, 

the switch frame has molded thereWith a down 
Wardly extending Stud or post 46. Slipped Over 
said stud and located between the side Walls 3 3 
and 32 of the switch frame is an elongated con 
tact spring 47 having at its underside a contact 
button or lug 48. A lead 49 may be connected 
With the contact Spring 4. Then insulation, aS 
the pair of layers 56, is disposed over the Con 
tact spring 47 and on the lowermost of Such 
layers is a second elongated contact Spring 5 
at its upper side carrying a contact button 52. 
A lead 53 is connected with the rear end of 

the contact spring 5. Then layers of insula 
tion 54 separate the contact Spring 5 from an 
other contact spring 55 at its upper Side carry 
ing a contact button 56 and at its Outer Or rear 
end having a lead 5 connected thereWith. Here 
it is noted that contact Springs 5 and 55 in 
addition to the contacts 52 and 56 on their up 
per sides, at their lower sides carry contact but 
tons 58 and 59, respectively. 

Extending parallel with the contact Spring 55 
and also located between the side walls 3 and 
32 of the switch frame or housing is yet an 
Other elongated contact Spring 6 Separated from 
the contact spring 55 by insulators 6 and at 
its upper Side provided With a contact button 
62. A lead 63 is connected with the rear end 
of the contact Spring 60. Against the lower side 
of Said contact Spring and about the post 46 is 
an insulator 64 and Over Such insulator and, in 
fact, forming a cover for the lower side of the 
SWitch housing, is a Stiff insulating plate 65 and 
the latter is held in place as by means of a speed 
nut 66 or the like on the Outer or lower end of 
the stud 46. 
With this construction the contacts and their 

Separating insulators are simply dropped or 
pushed over the post or stud 46 and then extend 
longitudinally between the Side Walls 3 and 32 
of the Switch frame or housing. The spring 
contacts 5 , 55 and 60 have free end portions 
extending beyond their contact buttons and nor 
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mally these end portions are against step-like 
formations or shoulders 67, 68 and 69 formed 
in the inner surface of the end wall 33 of the 
Switch frame or housing. w 

Normally all of the spring contact strips 47, 
5, 55 and 60 are in parallel relation With the 
contact buttons 48 and 52 of the strips A and 5 
in engagement but with all the other contact 
buttons of the separate spring strips spaced (see 
Figs. 6 and 7). Thus, the contact strips 4 and 
5 with their contact buttons 48 and 52 consti 
tute a normally closed switch while the contact 
button 58 of the strip 5 and contact button 56 
of Strip 55 being normally Open, such strips and 
buttons constitute a normally open Switch. In 
addition, the buttons 59 and 62 of strips 55 and 6 
are normally Spaced whereby such strips and 
buttons constitute a normally open switch. 
With the structure described, as the cam 25 

rotates in the direction of the arrows in Figs. 6, 
7 and 8, it first engages the stiff top plate 27 on 
the upper side of the Switch. The initial engage 
ment will be about as shown in Fig. 6 wherein 
the Switch is in its normal relation to the stop 
post Orpin fa. As the clockwork or other means 
Continues to slowly drive the can in the men 
tioned direction, the top plate 2 does not yield 
and the entire Switch frame with its contacts is 
rocked down Wardly about the pin or post 29 as 
to the position of Fig. 7 where it is noted that 
there is no change in the relationship of the con 
tacts but that the Switch has moved away from 
the Stop pin lia. In this figure, the cam 25 is 
about to leave the rigid cover 27 on the switch 
frame and the spring 35 is extended. 
Now it is noted that the cam has an abrupt 

drop-off or step 7) and on very slight movement 
beyond the position of Fig. 7 the cam moves off 
the rigid top plate 27. This occurs suddenly be 
cause of the abrupt step is and the spring 35 
immediately Snaps the Switch frame containing 
the contacts toward its normal position. This 
brings the extended portion 35 of the light steel 
Spring 44 against the cam as in Fig. 8. The light 
steel Spring 44 is very flexible and it yields un 
der the force applied to the moving of the switch 
frame by the coil spring 35 and is deflected down 
Wardly. 
Under the projecting portion 45 of steel spring 

44 is a button or contact shifter 7 including a 
stem portion passing through the spring con 
tact Strip A and at the lower side thereof hav. 
ing a head 2 normally resting on the upper side 
of the Spring contact strip 5. As the Switch is 
Snapped back toward its normal position by the 
Spring 35 on the abrupt step 5 of the cam mov 
ing off the top plate 27 and the free end portion 
of the thin steel strip 44 is deflected, the con 
tact shifter or button 7 is held down while the 
Switch frame and contacts are moved upwardly 
by Spring 35. 
This results in the Spring contact arm 5 being 

deflected downwardly carrying its contact but 
tOn 52 from engagement with the contact but 
ton 48 of the arm 47, the latter at this time re 
maining Stationary. Thus, with a sudden action, 
the SWitch represented by the spring arms A and 
5 and their contact buttons is rapidly or quickly 
and Surely opened. - 
At the Same time as the Spring contact strip 

5 is defected to carry its contact button 52 from 
engagement with the contact button 48 its con 
tact button 58 is carried into engagement with 
the contact button 56 of the spring contact arm 
55 thus closing the normally open Switch repre 
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sented by the arms 3 and 35 and their adjacent buttons. 
The closing of such switch is a quick and a 

sure action, Additionally, the pressure of the 
contact button 58 against the contact button 5S 
results in a downward deflection of the Spring 
contact arm 55 whereby its under contact button 
59 is carried into engagement with the contact 
button 62 of the spring contact arm 68 thus clos 
ing an additoional circuit where that is desired. 
As the cam 25 continues to be driven it soon 

moves off the free end portion 45 of the light steel 
spring 44 and then the spring contact arms and 
particularly the arms 5 and 55, as they return 
to their normal positions, move the contact 
shifter or button 7 back to its normal position. 
This closes the circuit between the contacts 52 
and 48 and opens the circuit between the other contacts. 
This also is a sodden & ind sure action since the 

can With its abrupt step 70 abruptly leaves the 
free end portion of the thin flexible spring 44. 
Preferably, the structure is such that in the po 
sition of the parts as viewed in Fig. 8, the ex 
tension 34 of the switch housing is not quite 
against the stop fla whereby the spring 35 is yet 
exerting a pull on the switch frame and such 
pull, acting through the contact shifter or button 
it, is maintaining the contacts in their shifted or deflected positions. 
From the foregoing it will be seen that I have 

provided a structure providing for the opening 
and closing of a pair (or more) of contacts rap 
idly and, above all, surely by the relatively slow 
notion of a lember as, for example, a cam : 
driven by a simple clockwork mechanism. By 
the SWitch of the invention, the contacts are 
shifted initially by a rapid and sure motion as the 
can moves from the rigid top plate 2 and again 
the contacts rapidly and Surely return to their 
initial positions as the can leaves the shifter or 
button 7 . In this connection it will be under 
stood that having the can engage the portion 
45 of the fiexible steel spring 44 prevents wear or 
damage on the button since there could be a 
direct contact and the switch yet operated in 
the nanner intended. 
The distance that the thin steel spring 44 pro 

jects beyond the free end of the rigid top plate 
27 determines the length of time the switch is 
justifying its existence. On loosening of the 
nut 42 the top plate 2 may be shifted longi 
tudinally to have more or less of the portion 45 
exposed and whereby the can will leave the top 
plate 2 at an earlier or later time interval and . 
Will, for a greater or lesser time interval, be in 
engagement with the portion 45 of the thin 
Steel Spring and thus be maintaining the con 
tacts in their relationship of Fig. 8. Where such 
an adjustment is not necessary, clearly a rivet 
may be substituted for the bolt and nut 40 and 42. 

Thus, it will be seen that the present inven 
tion provides for the mounting of contacts on 
a movable frame and the slow moving of this 
frame and its contacts by a can and against 
the pull of a Spring which is moored to the frame. 
An abrupt step in the cam allows the frame to 
partially, in a sudden motion, regain its original 
position (Fig. 8). Full recovery of the frame 
or the complete movement of the frame back to 
its normal position is checked by one of the con 
tacts indirectly (through the button 7 ) land 
ing on a movable step means, comprising a por 
tion of the cam, 
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The sudden motion of the frame and the sud 

den check by this landing on the can of the 
contact results in that contact being shifted from 
or against an associated contact rapidly and 
surely. As the can progresses its abrupt step 
allows the indirectly engaged contact to quickly 
regain its original position and alliows a complete 
return of the Switch frame to its original po sition. 
One particular job for which the present in 

vention is useful is in the defrosting of a refrig 
erator. In such an installation, the motor f is 
in circuit with the refrigerator light. Therefore, 
when the refrigerator door opens the motor 
starts and accumulates in the clock mechanisim 
time equal to the time the refrigerator door is 
open. This time accumulation is represented by an advancing of the cam 25. 
When the selected time interval has been ac 

cumulated (for example, ten minutes) the Switch 
operates to defrost the refrigerator. In one 
instance, at least, this is accomplished by pump 
ing the hot refrigerant back through the evapo 
rator. This is a fast operation and thus in the 
Switch illustrated the relationship of the parts 
is such that the can Will maintain the Switch 
contact shifted (Fig. 8) for a period of ten seconds. 
iHaving thus set forth the nature of my in 

vention, what I clain is: 
1. in 3 SWitch, an elongated insulating hous 

ing instuding a top Wall and Side Walls and an 
in Sillating stud carried by Said top Wai and die 
pending between said side walls, a pair of spring 
contact, a rins mounted between said Side Wallis 
and through which Said Stud passes, means insu 
lating said contact arms fron). One another, 
neas on Said stud and retaining Said contact 
arls thereon, and a contact shifter eXtending 
through said top wall and engaging one of Said 
contact arms and adapted to be depiessed to 
tiefect said arm to shift its contact relative to 
the contact of the other of Said airls. 

2. The switch as in claim 1 wherein said shift 
able arm comprises a flat spring adapted to be 
deflected during such shifting, and said switch 
housing including a step-like formation coin 
prising a stop limiting return movement of Said 
spring arm on the same being deflected and re leased. 

3. In a switch, a Support, a fraine movably 
mounted on said Support, means biasing Said 
frame for movement in One direction, Stop means 
imiting Said movement in Said One direction, a 
pair of contact means carried by Said frame, One 
of which is movable relatively to the other to 
make and break contact thereWith and is biased 
for movement in Said biased direction of move 
ment of said frame, contact shiftel' means aSSO 
ciated with said biased contact means arranged 
to impart movement thereto in opposition to its 
biased direction of movement, actuating means 
mounted on said support having a cyclic move 
ment wherein it successively engages said frame 
to move it in opposition to its biased direction 
of movement, releases it for biased return move 
ment, engages said contact shifter means to 
effect a relative movement between said biased 
contact means and said frame as the latter con 
tinues its return movement whereby the relation 
of Said pair of contact means is changed, and 
releases said contact shifter means to allow said 
biased contact means to return to its normal 
position in relation to said frame and the other contact means. 



2,671,138 
e 

4. The Switch as in claim 3, wherein a spring 
acts between said frame and Support to bias Said 
frame. 5. The Switch as in claim 3 wherein said biased 
contact means comprises a leaf Spring. 

6. The Switch as in claim 3 wherein said actu 
ating means Comprises a rotatable can having, 
Successively, a gradual rise, a dwell, and an 
abrupt drop. 

7. The switch as in claim 3 wherein said frame 
is pivotally mounted at one end. 

8. The Switch as in claim 3, wherein said frame 
includes a rigid top plate having an upper surface 
upwardly offset from Said contact shifter means 
adapted for engagement by said actuating means 
in the initial stage of Said cyclic movement there 
Of and having a forward end adjacent said con 
tact shifter means, and wherein said contact 
Shifter means has an upper surface downwardly 
offset from Said upper surface of said top plate 
next engageable by said actuating means in its 
cyclic movement as Said actuating means moves 
from said end of Said top plate, and said contact 
shifter means having an end forwardly spaced 
from Said end of Said top plate from which said 
actuating means next moves in its cyclic move 
ment. 9. The Switch as in claim 3, wherein said frame 
includes a rigid top plate having an upper sur 
face upwardly offset from said contact shifter 
means adapted for engagement by said actuating 
means in the initial stage of said cyclic movement 
thereof and having a forward end adjacent said 
contact shifter means, and wherein said contact 
shifter means has an upper surface downwardly 
offset from said upper surface of said top plate 
next engageable by said actuating means in its 
cyclic movement as said actuating means moves 
from Said end of Said top plate, said contact 
shifter means having an end forwardly spaced : 
from Said end of Said top plate from which said 
actuating means next moves in its cyclic move 
ment, and a shiftable connection means between 
Said frame and said top plate whereby relative 
adjustment between said frame and said top plate 
adjusts the Spacing of said end of said top plate 
from the end of said contact shifter means. 

10. The switch as in claim 3, wherein said frame 
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includes a rigid top plate pivotally mounted at 
one end upon said support having an upper Sur 
face upwardly offset from said contact shifter 
means adapted for engagement by said actuating 
means in the initial stage of said cyclic movement 
thereof and having a forward end adjacent Said 
contact shifter means, and wherein Said contact 
shifter means has an upper surface downwardly 
offset from said upper surface of Said top plate 
next engageable by said actuating means in its 
cyclic movement as said actuating means moves 
from Said end of Said top plate, Said contact 
shifter means having an end forwardly spaced 
from Said end of said top plate from which said 
actuating means next moves in its cyclic move 
ment, and a shiftable connection means between 
said frame and said top plate whereby relative 
adjustment between said frame and said top plate 
adjusts the Spacing of Said end of said top plate 
from the end of Said contact shifter means. 

11. The Switch as in claim 3 wherein a second 
pair of contact means is carried in Said frame, 
one of which is movable relatively to the other 
to make and break contact therewith and is 
biased for movement toward said biased contact 
means of said first pair, and being arranged to be 
moved in Opposition to its biased direction of 
movement through movement of said biased con 
tact means of Said first pair in opposition to its 
biased direction of movement. 

12. The SWitch as in claim 3 wherein said Con 
tact shifter means comprises a button movably 
mounted in Said fraine having one end contacting 
Said biased contact means. 

13. The Switch as in claim 3 wherein said con 
tact shifter means comprises a, button movably 
mounted in Said frame having one end contacting 
Said biased contact means, and a thin leaf spring 
carried by Said frame engaging the other end of 

45 

Said button and adapted to be engaged by said 
actuating means. EDWIN G. GAYNOR, 
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