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11Claims (CI.200?16) 

This invention relates to electrical switches More 
specifically the invention relates to a multiple contact 
electrical Switch particulafly useful in connection with 
heavy duty operation. 

It is a prime object of thisinvention to provide an im 
proved and greatly Simplified electrical switch having 
a plurality ofcontacts which may be operatedin Sequence. 

Itis stillanother object of thisinvention to provide an 
improved multiple contact Switch assembly particularly 
adapted for Sequential operation,the assembly being Such 
that additional Switch elements and contacts may be 
readily added if desired. . 

It is still a further object of this invention to provide 
an improved heavy duty electrical Switch with a plurality 
of switchelements and contacts which arenormaly kept 
in an open position by means of Springs,the Said Springs 
having a varying modulus of strength whereby Sequential 
operation results during the actuation of the Switch,the 
Springs being readily replaceable So that Springs of equal 
strength can be utilizedif Simultaneous contact of all of 
the Switch elements and contact elementsis desired, 
Amore specific objectis the provision of animproved 

heavy dutyelectrical Switch comprisingessentialy a recip 
rocating elongated element carrying a plurality of Switch 
elements and contacts,the Said Switch elements and con 
tacts being separated by means of a plurality of springs 
having various strength factors,the Said Switchincluding 

5 

10 

15 

20 

30 

35 

40 

a stop which is engageable by one of the Switch elements 
during movement of the rod whereby the contacts will 
engage the Switch elements in Sequentialoperation. 
These and further objects will become more readily 

apparent from a reading of the specification when exam 
ined in connection with the accompanying drawings: - 

Figure 1 is a cross Sectional view through animproved 
electrical Switch showing the contacts of the Switch in an 
open position; - 
Figure2is a cross Sectionalview ofthe electricalswitch 

shown in Figure 1,the Said view showing a Stage in se 
quential operation of the Switch whereintwo contact ele 
ments are shown in closed position; . 

Figure 3 is an end elevational view of the improved 
Switch shown in Figures 1 and 2;and 

Figure 4is a cross Sectional view through a Switch ele 
mentshowing a modified construction. 

Referring now particularlyto Figures i,2and 3,a mul 
tiple switchassemblyisgenerally designated bythe refer 
ence character 10. The multiple Switch assembly 10 
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comprises a U-shapedframeorSupport11 havinglateraly 
Spaced Support members 12 provided with aligned open 
ings 13 and 14. An elongated actuating rod 15 is posi 
tioned to reciprocate with respectto the frame11through 
the aligned openings 13 and 14. A tubular electricalin 
Sulating member 16 is Suitably threaded on the rod 15 
to completely cover the Same and to electrically insulate 
the said rod15 with respect to the support members12. 
Thetubular member16may consist offiber material and 
may be connected to the rod 15 by suitable bonding 
?1ea?1S? , - 
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An electricalinsulating washer17includes an opening 

18 and the Said washer 17 is supported on the rod 15 
whichis adapted to side with respect to the opening18. 
The washer 17 has limited slidingengagement on the rod 
15 during movement of the rod 15in one direction abut 
tingthe left Support member12 which,in efect,serves as 
a stop means. The tubularinsulator16 sialso provided 
at one end with a washer19which serves as an electrical 
insulator with reSpect to a Stop 20 Secured to the rod 15 
by means of a transversely extendingpin 21. 
A plurality of dish-shaped switch elements 22,23 and 

24 are slidingly Supported on the rod 15. The switch 
element 22 comprises a disk-shaped wall 25 having an 
opening 26 through which the rod 15 extends. The ele 
ment 22 further comprises a peripheraly extending an 
nular fiange 27 which Serves as a contact. The dish 
shaped Switch element 23 comprises a disk type wall 28 
having an opening29 through which the rod 15 extends, 
the saidelement23 also including a peripheralfange 30 
Which Serves as a contact. The dish-shaped Switch ele 
Iment 24 comprises a wal 31 having a hole 32 through 
whichtherod15extends,thesaidwalincludingaperiph 
eraly extendingfiange 33 servingas a contact. The dish 
shaped Switchelements22,23 and24are spacedin longi 
tudinally spaced relation on the rod 15,A contact plate 
34 having an opening 35 is Supported on the rod 15 be 
tween the Switchelements22 and 23. Acontactelement 
36 having an opening 37 is,positioned between the 
Switch elements 23 and 24. A contact plate or element 
38 is positioned between the Switch element 24 and the 
stop 20. Electrical insulating washers 34" and 36" are 
respectivelypositioned between the contact plates 34and 
Switch element 23,and between the contact plate 36 
and Switch element 24. An electrical insulating disk 40 
having an opening41 ispositionedimmediately adjacent 
the Wal 25 of the Switch element 22. An electrical in 
sulating washer 42 having an opening 43 is positioned 
against the wal 28 of the switch element 23. An elec 
tricalinsulating washer44is positioned against the wall 
31 of the Switch element 24. The washer44includes an 
opening 45 through which the rod 15 is threaded. A 
plurality of coil Springs 46,47 and 48 are supported on 
the rod 15. The coi Spring 46is positioned between the 
switch elements 22 and the plate 34. The Spring 47 is 
positioned between the Switchelement23 and the contact 
element 36. The Spring 48 is positioned between the 
switchelement24 and the disk 19and stop 20. The coil 
Springs are So positioned as to urge the switch elements 
and contactplatesina directiontoward the stop 20,Thus 
the Springs force the stop 20 against the right support12 
as shown in Figure 1. 

Electrical conductors 49 and 50 are respectively con 
nected to the Switchelement22 and the contact plate 50. 
Electrical conductors 51 and 52 are reSpectively con 
nected to the Switch element 23 and contact plate 36, 
Electricalconductors 53 and54arerespectivelyconnected 
to theswitchelement24andthe contactplate38. 

In the operation of the switch assembly shown in 
Figures 1,2 and 3,actuation of the switch is obtained 
by movingthe rod 15inthe direction ofthe arrow shown 
in Figure 2. The rod 15 may be moved in this direction 
by a solenoid(not shown),by a suitablegovernor(not 
Shown),by a manual lever(not shown),or by anyother 
Suitable actuating means wherein the shaft 15 may be 
moved in the direction of the arrow. 

If Sequential operation of the switches 22,23,and 
24 is desired,then the Spring 46 wil be heavier having 
a heavier modulus of strength than the Spring 47. Like 
Wise the Spring47will have a greater modulus ofstrength 
than the Spring48. Thus when movement ofthe rod15is 
in the direction of the arrow shown in Figure 2,the con 
tact plate 38 wilinitially engage the flange 33thus clos 
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ing the electrical circuit made by conductors 53 and 54? 
Upon continued movement of the rod 15,the contact 
plate 36 will engage the flange 30 making connection be 
tween the conductors 51 and 52. Since the Spring 46 
is the heavier,the last to close wil be the contact 34 
with reSpect to the flange 27. Thusit can be Seen that 
Sequential operation of the Switch is accomplished. By 
merely changing the Springs to Secure diferent Strength 
factors,diferent Sequences of operation can reSult. Orif 
all of the Springs are of the same strength,Simultane 
ous closing of all the circuits will be accomplished. 
While three Switch elements and contact plates have 
been Shown,it is,of course,readily apparent that many 
more may be assembled on a Suitable frame with Similar 
satisfactory operation. Furthermore,the switch may be 
constructed with only two switch elements and contact 
plates? - 

Another Sequence of operation for instance could be 
had by constructing the Spring47,heavier than the other 
springs,the Said Springs 47thus having a considerably 
greater Strength factor. Thus upon operation of the 
rod 50the Switchelement 23 and contact plate 36Would 
close last. Thus it can be seen that many diferent ar 
rangements can be Satisfactorily accomplished. If se 
quential operation is desired from a Single Source ofelec 
tricity,the contact plates 34,36,washers 34',36' and 
the conductors 50,and 52 can be eiminated and the 
Switch may be operatedin Sequence orin concert depend 
ing upon the strength of the Springs employed. 
The modification shown in Figure 4 Shows a Switch 

element 56 having an annular wall57 to which an elec 
trical insulating disk 58 is connected by means of rivets 
59. The disk 58 may be of fiber or similar electrical 
insulating material. The wal 57 is also provided with 
a flange or annular contact element 60. This,and other 
similar arrangements can be used with this switch. 

ft can be Seen in Figures 1 and 2 thatin alinstances 
the electrical conducting parts are suitably insulated 
from each other. Various devices,of course,can be in 
cluded for achieving Such insulation in diferent ways. 
1t is readily now apparent that the objects of the inven 
tion have beenfuily achieved and that animproved heavy 
duty electrical switch has been provided. Changes and 
modifications may be made without departing from the 
spirit of the invention as disclosed or the scope thereof 
as defined in the appended claims. 
Whatisclaimedis: 
1. A multiple electrical Switch comprising a U-shaped 
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greater degree than the other Spring whereby Said disks 
are moved Sequentialy into contact with Said contact 
Surfaces of Said first and Second Switch members. 

2. A multiple electrical switch comprising a Support, 
a rod Slidingly Supported on Said Support,a tubular 
electrical insulator covering a portion of Said rod and 
movable therewith,first and second dish-shaped Switch 
members slidingly positioned on Said tubular insulator 
in relative longitudinaly Spaced and coaxialy aigned 
relation,each of Said dish-shaped Switch members having 
peripherally disposed annular flanges providing contact 
Surfaces,first and second contact disks slidingly posi 
tioned on Said tubular insulatorin longitudinally spaced 

15 
relation,Said first disk being disposed between said first 
and Second Switch members and being electricaly insu 
lated With respect to Said Second switch member,a stop 
element on Said rod disposed adjacent said second switch 
member,Said Second disk being electricaly insulated 

20 

25 

from Said stop and being positioned between said stop 
and Said Second Switch member,a first spring positioned 
on Saidtubularinsulator between Saidfirstswitch member 
and Said first disk,and a Second spring on Said tubular 
inSulator between Said Second diskand Saidsecond switch 
member,Said Springs normaly urging said disks in a 
first direction toward Said stop,Said springs having a 
diferent modulus of strength whereby during movement 
of Said rod in a direction to compress said springs,said 
Stop engages Said Second disk to move the same,and 
one Spring is initialy compressed to a greater degree 

30 than the other Spring whereby Said disks are moved se 
quentialyinto contact with said contact surfaces of said 
firstand Second Switchmembers. - 

3. A multiple electrical switch comprising a support, 
a rodsidingy Supported on Said Support,a tubular elec 
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Support havingapair oflaterailyspacedgenerally aligned .… 
support members,a rod slidingly Supported on Said 
Support members,a tubular electrical insulator covering 
a portion of Said rod and movable therewith,first and 
Second dish shaped Switch members slidingly positioned 
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on Said tubularinsulatorin relative longitudinally spaced ? 
and coaxialy aligned relation betweensaid support mem 
bers,each of said dish shaped switch members having 
peripherally disposed annular fianges providing contact 
Surfaces,first and second contact disks slidingly posi 
tioned on Said tubular insulatorin longitudinally spaced 
relation,Said first disk being disposed between said first 
and Second Switch members and beingelectricaly insu 
lated With-respect to Said Second Switch member,a stop 
element on Said rod between one ofsaid support members 
and Said Second Switch member,said second disk being 
electricaly insulated from said stop and being positioned 
between Said stop and Said Second switch member,a 
first Spring positioned on Said tubular insulator between 
Said first Switch member and Said first disk,and a second 
Spring on Said tubularinsulator between said second disk 
and Said Second Switch member,Said springs normaly 
urging Said disks in a first directiontowardsaid stop,said 
Springs having a diferent modulus of strength whereby 
during movement of Said rodin a directionto compress 
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Said Springs,Said stop engages said second diskto move 
the Same,and one Springis initialy compressed to a 75 

tricalinsulator covering a portion of said rod and mov 
able therewith,first and Second dish-shapedswitch mem 
bers Sidingypositioned on Saidtubularinsulatorinrela 
tive longitudinaly Spaced and coaxialy aligned relation, 
each of Said Switch members having contact surfaces, 
first and Second contact disksslidinglypositioned onsaid 
tubular inSulator in longitudinaly spaced relation,said 
first disk being disposed between Said first and second 
Switch members and beingelectricalyinsulated withre 
Spect to Said Second Switch member,a stop element on 
Said rod dispoSed adjacent Said second switch member, 
Saidsecond diskbeingelectricalyinsulatedfromsaidstop 
and being positioned between Said stop and said second 
Switch member,a first Springpositioned on saidtubular 
inSulator between Said first Switch member and said first 
disk,and a Second Spring on said tubularinsulator be 
tWeen Said Second disk and Said Second switch member, 
Said Springsnormaly urging saiddisksin afirst direction 
toWard Said Stop,Said Springs having a diferent modulus 
of Strength whereby during movement of said rod ina 
direction to compress Said Springs,said stop engagessaid 
Second diskto move the Same,and one springisinitialy 
C9mpreSSed,to a greater degree than the other spring 
whereby Said disks are moved sequentialy into contact 
With Said contact Surfaces of said first and second switch 
members. 
4·Amultiple electrical Switch comprisingasupport,a 

rod Sidingly Supported on said support,atubularelec 
tricalinsulator on Said rod and moyable therewith,frst 
and Second dish-Shaped Switch members slidingly posi 
tioned onsaidtubularinsulatorin relative longiudinaly 
Spacedand coaxialy aligned relation,each of saidswitch 
members hayingcontact Surfaces,firstand second contact 
diskS Sidingy positioned on Said tubular insulator in 
longitudinaly spaced relation,said first disk being dis 
Posed betWeen Said first and second switch members,a 
Stop element on Said rod disposed adjacent said second 
Switchmember,Saidsecond diskbeingpositionedbetween 
Said Stop and Said Second Switch member,afirst Spring 
Positioned on Said tubular insulator between said?firs 
Switch member and Said first disk,and a second spring 
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on Said tubular insulator between Said Second disk and 
Said Second Switch member,Said Springs normaly urging 
Said disksinafirst direction toward Said stop,Said Springs 
having a diferent.modulus of strength whereby during 
movement of Said rod in a direction to compress Said 
springs,Said stop engages Said Second disk to move the 
Same,and one Springis initialy compreSSed to a greater 
degree than the other Spring whereby Said disks are 
moved Sequentially into contact with Said contact Sur 
faces of Said first and Second Switch members. 

5. A multiple electrical Switch comprising a Support, 
an actuating member Slidingly Supported on Said Support, 
first and second Switch members slidingly positioned on 
said actuating member in relative longitudinaly Spaced 
and coaxially aligned relation and being electrically in 
Sulated with reSpect to Said actuating member,each of 
Said Switch members haying contact Surfaces,first and 
second contact disks slidingly positioned on Said actuating 
member in longitudinally Spaced relation,Said first disk 
being disposed between said first and Second Switch mem 
bers,a first Stop element on Said rod disposed adjacent 
said second Switch member,said Second disk being posi 
tioned between Said Stop and Said Second Switch member, 
a Second Stop element on Said Support engageable by 
Said first switch member,a first Spring positioned be 
tween Said first Switch member and Said first disk,and a 
Second Spring between Said second disk and Said Second 
switch member,Said Springs normally urging Said disks 
in a first direction toward Said first stop,Said Springs 
having a diferent modulus of strength whereby during 
movement of said actuating memberin a direction toward 
Said Second stop to compreSS Said Springs,Said first Stop 
engages said Second disk to move the Same,Said first 
switch member engages Said Second Stop and one Spring 
isinitially compressed to a greater degree than the other 
Spring whereby Said disks are moved Sequentially into 
contact with Said contact surfaces of Said first and Second 
Switch memberS. 
6,A multiple electrical Switch comprising a Support, 

an actuating rod positioned on said support for relative 
reciprocation,Said Support including a first Stop member,… 
first and Second Switch elements Sidingly positioned on 
Said rod,Said first and Second Switch elements having 
contact Surfaces extending tranSversely with reSpect to 
Said rod,a first contact member positioned in Sliding 
relation on said rod between Said first and Second Switch 
elements,a Second Stop member on Said rod,a Second 
contact member slidingly positioned on Said rod betWeen 
Said Second Stop and Said Second switch elements,a first 
Spring on Said rod between said Switch element and Said 
first contact member,a Second Spring between Second 
switch element and Said Second contact member,Said 
springs normally urging Said Switch elements and contact 
member in a direction toward Said Second Stop,Said 
springs having a diferent modulus of Strength whereby 
during movement of Said rod and Second Stop toward 
said first stop,Said first Switch element engages Said first 
stop and Said contact members are moved in Sequence 
into engagement with Said contact Surfaces. 
7,A multiple electrical Switch comprising a Support, 

an actuating rod positioned on Said Support for relative 
reciprocation,Said support including a first Stop mem 
ber,first and second switch elements slidingly positioned 
on said rod,said first and second Switch elements having 
contact Surfaces extending transversely with reSpect to 
said rod,a first contact memberpositionedin sliding re 
Iation on said rod between Said first and Second SWitch 
elements,a Second Stop member on Said rod,a Second 
contact member slidingly positioned on said rod between 
said Second stop and said Second Switch elementS,a 
first resilient member between Said Switch element and 
said first contact member,a Second resilient member be 
tween Second Switch element and Said Second contact 
member,said resilient member normaly urging Said 
switch elements and contact member in a direction to 
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6 
ward Said Second stop,Said resient member having a 
diferent modulus of strength whereby during movement 
of said rod and Second stop toward said first Stop,Said 
first switch element engages Said first stop and Said con 
tact members and Second Switch element are moved to 
ward Said first Switchelement whereby Said contact mem 
bers are moved in Sequence into engagement With Said 
contact SurfaceS. - 

8. A multiple electrical Switch comprising a Support, 
an actuating rod positioned on Said Support for relative 
reciprocation, Said Support including a first Stop mem 
ber,first and Second switch elements movabiy poSi 
tioned on said rod,Said first and Second Switch elements 
having contact Surfaces extending transversely with re 
spect to said rod,a first contact member movably posi 
tioned between Said first and Second SWitch elements,a 
second stop member movably positioned on Said rod,a 
Second contact member movably positioned on Said rod 
between said second stop and Said Second Switch ele 
ments,a first resilient member between said Switch ele 
ment and said first contact member,a Second resilient 
member between Second Switch element and Said Second 
contact member,Said resilient member normally urging 
said Switchelements and contact memberina directionto 
ward said second stop,said resilient member having a dif 
ferent modulus of strength whereby during movement of 
said rod and second stop toward said first Stop,Said first 
switch element engages said first stop and Said contact 
members and second switch element are moved toward 
Said first Switch element Whereby Said contact memberS 
are moved in sequence into engagement with Said contact 
Surfaces. 

9. An electric Switch comprising a Support,an elon 
gated member reciprocally positioned on Said Support, 
a first stop on said Support,a first Switch element Sup 
ported on Said elongated member for relative Sliding 
movement and adapted to engage Said first Stop,a Second 
switch element slidingly Supported on said elongated 
memberin longitudinally Spaced relation With respect to 
said first switch member,a first contact member slidingy 
supported on said elongated member between Said first 
switch element and Said Second Switch element,first 
Spring means urging Said first contact member and Said 
Second Switch element in a first direction away from 
said first stop,a Second stop on Said elongated mem 
ber,a second contact member between Said Second stop 
and said Second Switchelement,and Second Spring means 
urging Said Second contact element in the first direc 
tion,Said Spring means having a diferent modulus of 
strength whereby during movement of Said elongated 
member in a Second direction toward Said first stop 
Said Second stop engages Said Second contact member, 
and Said Springs are compressed and said contact mem 
bers make contact with Said Switch elements in Sequence. 

10. An electric switch comprising a Support,an elon 
gated member reciprocaly positioned on Said Support, 
a stop on Said Support,a first Switch element Supported 
on Said elongated member for relative sliding movement 
and adapted to engage Said Stop,a Second Switch ele 
ment slidingly Supported on Said elongated member in 
1ongitudinally spaced relation with reSpect to Said first 
Switch member,a first contact member slidingly Sup 
ported onsaidelongated member between Saidfirst Switch 
element and Said Second switch element,first Spring 
means urging Said first contact member and Said Second 
Switch element in a first direction away from Said Stop, 
a second contact member on Said elongated member 
Spaced from Said Second Switch element,and Second 
Spring means urging Said Second contact element in the 
first direction,Said Spring means having a diferent 
modulus of Strength whereby during movement of Said 
elongated member in a second direction toward Said 
stop Said Springs are compreSSed and Said contact mem 
bers make contact with Said Switch elements in Sequence. 
11,An electric Switch comprising a Support,an elon 
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gated member reciprocaly positioned on Said Support, 
a Stop on Said Support,a first Switch element Supported 
on Said elongated member for relative sliding movement 
and adapted to engage Said stop,a second Switchelement 
slidingly supported on said elongated member in longi 
tudinaly Spaced relation with respect to Said first Switch 
member,a first contact member slidingly Supported on 
Said elongated member between Said first Switch element 
and Said Second switch element,first spring means urg 
ing Said first contact member and said Second Switch 
elementin a first direction away from Said stop,a Second 
contact member on Said elongated member Spaced from 
Said Second Switch element,and Second Spring means 

10 

8 
urging Said Second contact element in the first direction 
away from Said Second Switch element,whereby during 
movement of said elongated member in a Second direc 
tion toward Said stop Said Springs are compreSSed and 
Said contact members make contactwith Said switchele 
mentS. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Capenter ------------ Feb,14,1911 
Dickerson ------------- June 3,1919 

983.976 
1,305963 
1,844,731 Whittingham ?????-??--- Feb.9,1932 

- 


