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1

This invention relates to new
provements in switches,

An object of the Invention is to brovide g
switch in which a paily, or more, of contacts
are opened and closed rapidly and surely due to
the relatively slow motion of g member as, for
example, due ic the sicw metion of a clockwork
driven cam.

A more specific object is to previde g movably
mounted frame carrying contacis movable there-
with and relative thereto, a cam for moving saig
frame and iis contacts against the tendency
of a spring, and wherein said cam has an abrup$
step allowing the spring to suddenly move the
frame back toward its initiol position to ingi-
rectly forgeahly bring ons of tha contacts against
the cam resuiting in o gudden and sure shifting
of said contact relative to the frame and tg
another contact in the frame.

Another object ig to provide a switch as in
the immediately breceding chject and Wharein
as the cam furthey brogresses said abrupt step
allows the shifted contact suddenly and surely
to regain its original relation with the frame
and said another contact in the frame.

Other chiects and advantages of the invention
will become apparent from ga consideration of
the following detailed description taken in con-
hection with the accompanying drawings whera-
in g 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 medifi-
cations as fall within the spirit of the inven-
tion and the scope of the appanded 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 g 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;

Pig. 4 15 top plan view of the switch frame
alone;

Fig. 5 is a bottom plan view thereof;

Fig. 6is an enlarged longitudinal sectional view
through the switeh frame in its normal position
and prior to any movement by the slowly driven
member or cam;

Fig. 7 is g view similar to Fig. 6 but showing
the switch frame as shifted and immediately
prior to its release by the shifting member or
cam; and
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Fig. 8 is a similar view but showing the switch
frame and its contacts immediately following
sudden release and movement of the frame and
the shifting of the relationship of the contacts
therein.

Referring in detail to the drawings, at {0 ig
generally indicated g clockwork mechanism in-
cluding a smal] electric motor i having termi-
nals {2 to which leads may be attached and
such motor, as by means of one or more of the
angle pieces {2 and nuts 14, is clamped againss
& side plate i5. parallel relation with the
side plate {5 is g second side plate 186, said plates
keing held in spaced parallel relation by a series

5 of posts 17 of whicn one, designated 11e, com-

brises a stop device as will later be set forth.
Motor 14 drives a small gear (8 meshing with
end driving a larger gear {9 on the shaft with a
gear 29, Gear 20 in turn imeshes with and drives
& larger gear 21 of g dual gear Including a gear
22 and the latter meshes with and drives g
large diameter gear 23 mounted on g shaft 24
with a cam 25. With such a clockwork struc-
ture it will be seen that as the motor 11 oper-
ates, it slowly drives the gear 25 angd shaft 24
and thereby slowly revolves or moves the cam 28,
In the present instance, the relationships are
such that the cam 25 is given a revolution in
each ten minutes of operation of the motor ti.
Mounted between said plates {5 and 16, and
thus conveniently supported by the clockwork i0,
is a switch generally designated 2§ including (see
particularly Figs, 6, 7 and 8) 3 stiff top plate 27
preferably of metal as, for example, steel at one
end formed into an eye 28. Switch 26 is piv-
otally mounted by means of thig eye 28 and to
the desired end 5 post 28 mounted in the side
plates 15 and 18 extends through this eye 28.
Switch 26 includes a body preferably moelded
of insulating material and shown as comprising
2 top wall 30, side walls 31, and 32, and an end
wall 33, the latter toward its lower end having g
forward extension 34 the upper side of which is
designed to normally lie against g flat side of
the post 17¢. In fact, a coil spring 35 has one
end anchored to the metal top plate 27, as to
the lanced and bressed up portion 3§ of the
latter, and the other Or upper end portion 37 of
this spring is hooked onto a pin 88 carried by
the side member {5, Clearly, the spring 35 is
constantly urging the switch 26 ahout the pivot
bost 28 in a direction to carry the extension 34
of the switch frame or body into g position
against the combined post and stop i7a. As
will later more fully appear, each time the cam
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95 is givenr a complete revolution it rocks the
switch 26 downwardly on its pivotal mounting
on the post 28 and suddenly reieases the switeh
and on movement of the cam irom engagement
with the switch, spring 35 returns the switelr
toward its normal position.

The metal top plate 97 ig provided with a de-
pending lug 38 serving as & locating means and
then such top plate is shown as secured in place
by @ bolt 45 passing through a top wall portion
&1 of the switch frame and at its upper side pro-
vided with a nub 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 41 3 thin
steel spring 44 is anchored in place by the head
of the bolt &3 and this thin steel spring extends

Jongitudinally oi the switeh frame whereby it =

includes & portion 45 projecting beyond the for-
ward end of the stiff rigid top plate 21 with its
upper surface downwardly offset from the upper
surface of the top plate and with its end for-
wardly spaced from ihe end of the top plate. The
bolt 48 and the slot 43 are provided whereby the
top plate may be adjusted forwardly or rearward-
1y to determine the extent to which the portion
55 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 31 3

and 32 of the switch frame is an clongated con-
tact spring &7 having at its underside a contact
putton or lug 48. A lead 49 may be connected
with the contact spring 41. Then insulation, as
the pair of layers 50, is disposed over the con-
tact spring 41 and on the jowermost of such
layers is & second elongated contact spring 81
at its upper side carrying a contact button §2.

A lead 53 is connected with the rear end of
the contact spring 51. Then layers of insula-
tion 54 separate the contact spring 54 from an-
other contact spring 55 at its upper side carry-
ing a contact button 56 and ab its outer or rear
end having a lead 57 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 31 and
32 of the switch frame or housing is yet an-
other elongated contact spring 60 separated from
the contact spring 55 by insulators 61 and at
its upper side provided with a contact bution
62. A lead 83 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 31 and 32
of the switch frame or housing. The spring
contacts 51, 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 €7, 88 and 69 formed
in the inner suriace of the end wall 33 of the
switch frame or housing. .

Normally all of the spring contact strips 41,
5{, 55 and 60 are in parallel relation with the
contact buttons 48 and 52 of the strips 471 and 51
in engagement bub with all the other contact
buttons of the separate spring strips spaced (see
TFigs. 6 and 7). Thus, the contact strips 47 and
51 with their contact buttons 48 and 52 consti-
tute a normally closed switch while the contact
button 58 of the strip 51 and contact button L1
of strip 55 being normally open, such strips and

% buttons constitute a normally open switeh. In

addition, the buttons 59 and 62 of strips 58 and 65
are normally spaced whereby such strips and
buttons constitute & 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 2T on
the uppet side of the switeh. The initial engage-
ment will be about as shown in Fig. 6 wherein
the switch is in its normal relation to the stop
post or pin 17a. As the clockwork or other means
continues to slowly drive the cam in the men-
tioned direction, the top plate 27 does not yield
and the entire switch frame with its contacts is
rocked downwardly about the pin or post 28 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 switeh has moved away from
the stop pin {ie. In this figure, the cam 25 is
sbout 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 10 and on very slight movement
beyond the position of Fig. 7 the cam moves off
the rigid top plate 21. This occurs suddenly be-
cause of the abrupt step 79 and the spring 35
immediately snaps the switech frame containing
the contacts toward its normal position. This
brings the extended portion 48 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 &5 of steel spring
44 is a bufton or contact shifter 71 including a
stem portion passing through the spring con~
tact strip 47 and at the lower side thereof hav-
ing a head 12 normally resting on the upper side
of the spring contact strip 5f. As the switeh is
snapped back toward its normal position by the
spring 35 on the abrupt step 78 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 TI is held down while the
switch frame and contacts are moved upwardly
by spring 35.

This results in the spring contact arm 51 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 47 and

‘5 and their eontact buttons is rapidly or»quick'ly

and surely opened. .

At the same time as the spring contact strip
51 is deflected 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 armg 51 and 8% and their adjacent
buttons,

The closing of such switch is g quick and a
sure action, Additionally, the DPressure of the
contact button 58 against the contact button 53
results in g downwayrd 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 contaet arm §3 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 lizht steel
8pring 44 and then the spring contaet arms and
barticularly the armg 51 and 55, g5 they return
to their normal Dositions, move the contact
-shifter or button 71 back to its normal position,
This closes the circuit between the contacts 52
and 48 and openg the circuit between the other
‘contacts.

This also is a sodden sad sure action since the
cam with its abrupt step 18 abruptly leaves the
free end portion of the thin flexible Spring 44,

against the stop [1g
exerting a pull on

whereby the spring 35 is yet
the switeh frame and such
the contact shifter or button
1H, is maintaining the contacts in theiy shifted
or deflected positions,

From the foregoing it will be
Provided a structure broviding for the Opening
and closing of g, pair (or more) of contacts rap-
idly and, above all, surely by the relatively slow
motion of g
driven by a simple elockwork Inechanism. By
i contacts are
ure rmnotion as the
27 and again
the contacts rapidly and surely return to their
initi iti the shifter or
button 7i. In this connection it will he under-
having the cam engage the portion
45 of the fiexible steel spring 44 Drevents wear or
the button since there could pe a
direct contact and the switch yet operated in
the manner intended.

The distance that the thin steel spring 44 pro-
Jjects beyond the free end of the rigid top plate
21 determines the
justifying its existence.
nut 42 the top plate 27
tudinally to have more or
exposed and whereby

seen that I have

On loosening of the
may be shifteq longi-
less of the portion 45
the cam will leave the top

plate 27 at an earlier or later time interval and .

will, for a greater or lesser time interval, be in

relationship of Fig. 8. Where such
an adjustment is not necessary, clearly g rivet
may be substituted for the hoilt and nut 49
and 42,

Thus, it

by a cam and against
is moored to the frame.
An abrupt step in the cam allows the frame to
partially, in g sudden motion, regain itg origing]l
position (Fig, 8).

ing on a movable
tion of the cam,

g is not quite 2

as, for €xample, a cam

length of time the switeh is .
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regain its original
return of the switch frame to itg
sition.

One particular job for which the bresent in-
vention is useful is in the defrosting of a refrig-
erator. In such an installation, the motor ({ is
in circuit with the refrigerator light, Therefore,

open. This time
by an advancing of the cam 25.

When the selected time interval hag been ac-
cumulated (for example, ten minutes) the switch
operates to defrost the refrigerator. 1In ocne
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 ilustrated the relationship of the parts
is such that the cam will maintain the switch
contact shifted (Fig. 8) for g period of ten

Having thus set forth the nature of my in-
vention, what I claim is:

1L.In g switch, an elongated insulating hoys-
ing including & tep wall and side walls and an
insulasing stugd carried by said top wail and de-
pending hatween said side walls, g pair of spring
contact arms mounted between ssid side walis
and through whieh said stud basses, means insy-
lating saig contact arms from one another,
means on said stud and retaining saig contact
arms thereon, and a contact shifter extending
threugh said top wall and engaging one of said
contact arms and adapted to ba depressed to
deflect said arm to shift its contact relative to
the contact of the other of said arms,

2. The switch as in claim 1 wherein said shift-
able arm comprises 4 flat spring adapted to pe
deflected during such shifting, and said switch
housing including a step-like formaticn com-
prising a stop limiting return movement of said
spring arm on the same being deflected and re-
leased.

3.In 3 switch, a support, a
on said support,

in opposition to its biased direction
of movement, releases it for biased return move-
ment, engages said contact shifter means to
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. 4. The switch as in claim 3, wherein & spring
acts between said frame and support to bias said
frame.

5. The switch as in claim 3 wherein said biased
contact means comprises & leaf spring.

6. The switch as in claim 3 wherein said actu-
ating means comprises a rotatable cam having,
successively, a gradual rise, & dwell, and an
abrupt drop. ’ .

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

_ 8. The switch as in claim 3, wherein said frame
ineludes & 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 upber 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
‘eontact 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 sctuating 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-
raent, 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-
fact means of said first pair in opposition to its
biased direction of movement. :

192. 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.

13. The switch as in claim 3 wherein said con-
tact shifter means comprises & button movably
mounted in said frame having one end contacting
¢aid biased contact means, and a thin leaf spring

. earried by said frame engaging the other end of

45

said button and adapted to be engaged by said
ctuating means.
EDWIN G. GAYNOR.
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