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of California 

Application April 12, 1954, Serial No. 422,645 
18 Claims. (Cl. 200-67) 

The present invention relates to a new and improved 
snap switch construction. More specifically, the preseat 
invention relates to improvements over the Switch con 
structions shown in my co-pending applications Seiriai Ng. 
162.256, fied May 16, 1950, and Serial No. 163,409, filed 
víay 22, 1950, now Patent No. 2,678.974. 

in both of these co-pending applications, switches are 
shown in which yieldabie snap means capable of being 
deformed from an original configuration to a second con 
figuration under pressure, and capable of returning to the 
original configuration by the release of such pressure, are 
positioned between a fixed contact member and an actu 
ating contact member or a 'nature. Constructions such 
as are shown in these prior applications are extremely 
advantageous inasmuch as the yieldable snap means al 
lows the cperation of the switches in such a manner that 
the contacts are whipped towards or away from one 
another with a comparatively large amount of force as 
the pressure within the snap means is either built up and 
then Suddenly released, cr, once the snap means has been 
deformed, is suddenly released and the snap means returns 
to its original configuration. Experience has proven that 
such rapid making or breaking of electrical contacts is 
extremely valuable, cutting down unnecessary arcing as 
the contacts are moved towards or away from one an 
other. Constructions shown in the aforesaid applications 
are extremely valuable inasmuch as with them a positive 
feel is obtained which enables the operator of the Switch 
to determine positively whether contact has been made 
or broken. This is extremely advantageous for many 
uses, such as, for example, in aircraft when the cperator 
of the switch must know without any question whether 
or not a circuit has been closed. 

It has been discovered that it is possible to create 
new and improved switch constructions in which the 
contacts are moved towards or away from one another 
even more rapidly than in the constructions shown in the 
aforesaid applications, and which retain all of the ad 
vantageous features noted in these applications. Briefly, 
it may be stated that one object of the instant invention 
is to produce new and improved switches in which the 
rating contacts are whipped together or apart much more 
rapidly than in any known prior constructions of a similar 
commercial category. 
A raore detailed object of the instant disclosure is to 

produce new and improved electrical switches in which 
a “stationary” mating contact is resiliently mounted as 
with a spring or pad of resilient material such as a rubber 
pad adjacent to a snap means, which, in thrn, is nicuinted 
adjacent to a movable armature containing a trigyable 
contact in such a nanner that motion of the armature 
causes both the snap means and the stationary mating 
contact to be moved with a build-up of pressure as the 
armature is moved towards this mating contact until the 
point is reached at which the pressure is suddenly released 
by deformation of the snap Emeans, whipping the contacts 
against one another. 
As the arnature in a construction indicaid in the pre 
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ceding paragraph is moved away from the resiliently 
mounted "stationary' mating contact, the reverse of the 
process described is repeated, and the contact points on 
both the "stationary” mating contact and the armature 
are whipped away from one another. It may be con 
sidered a further object to create a Switch construction 
having this breaking actien. 
The yieldable snap means employed with this invention 

is specifically as described in my pending application 
Serial No. 243,722, filed August 25, 1951, now Patent 
No. 2,684,843, and is of such a construction that it is 
capable of being deformed from an original configura 
tion to a second configuraticn under pressure and is capa 
ble of returning to said original configuration by the 
release of such pressure. Such yieldable snap means 
may be termed a “detent,' if desired. The use of a detent 
plus a resilient flexible mounting of the "stationary' con 
tact employed with switches of this invention allows, as 
briefly indicated in the preceding discussion, an increased 
amount of pressure to be built up as an armature is 
noved towards the resiliently mounted "stationary' mem 
ber, this pressure being capable of being released sud 
denly when the detent of the invention is deformed, re 
leasing built-up pressure. This increased amount of pres 
Sure allows a much more rapid mating of the contact 
than has heretofore been possible or practical with prior 
related constructions. In addition, this construction is 
advantageous from a commercial point of view inasmuch 
as it is relatively easy to manufacture and is virtually 
foolproof. 
A still further object of the invention is to produce a 

Snap acticin Switch of the class described in which a plu 
rality of "stationary' mating contacts are resiliently 
mounted with a detent or snap means, as described above, 
positioned between or adjacent to such contacts and a 
movable armature containing contacts so as to obtain the 
advantages indicated. If desired, these “stationary' mat 
ing contacts may be positioned around the sides of a 
polygonal arnature so that this armature may be moved 
against any one of the "stationary' nating contacts as 
desired. 
A fuTtheir object of the invention is to produce a rotary 

Switch in which, as the shaft is turned, a detent positioned 
between a movable armature and a resiliently mounted 
'stationary' contact is subjected to pressure until it is 
Siddenly deformed, allowing the armature and the con 
tact to cone rapidly against one another. 
A further cbject of the invention is to create se 

quentially-operated Switches, employing the advantageous 
features herein described. Micre specifically, it is an 
object to create sequentially-operated Switches in which 
resiliently mounted contact-containing members are placed 
So that, as one of these members is moved from the 
original position by the application of force, pressure 
is built up to a given point by snap means positioned 
either between or adjacent to these members, at which 
point the pressure built up within the snap means is 
released, allowing the contacts mounted on such men 
bers to come rapidly against one another. A related 
object is to produce constructions of this type in which 
Such contacts may be rapidly whipped away from cine 
another by the release of the initial actuating pressure. 

Still further objects of the present invention, as well 
as many advantages of it, will be apparent from the 
balance of this specification, the appended claims and 
the accompanying drawings, in which: 

Fig. 1 is a cross-sectional view of a four-way switch 
construction of the invention in an open position; 

Fig. 2 is a partial sectional view of the switch shown 
in Fig. 1 in a closed position; 

Fig. 3 is a sectional view taken at line 3-3 of Fig. 1; 
Fig. 4 is a sectional view taken at line 4-4 of Fig. 1; 
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Fig. 5 is a sectional view taken at line 5-5 of Fig. 1; 
Fig. 6 is a cross-sectional view of a modified four-way 

switch construction of the invention which is similar to 
the sectional view shown in Fig. 1 of the drawings; 

Fig. 7 is a cross-sectional view taken at line 7-7 of 
Fig. 6; 

Figs. 8, 9, 10 and 11 of the drawings are partial cross 
sectional views of the switch construction shown in 
Fig. 6 illustrating part of this switch construction in 
operation; 

Fig. 12 is a side view of a rotary switch construction 
of the invention; 

Fig. 13 is a sectional view 
Fig. 12 of the drawings; 

Fig. 14 is a sectional view 
Fig. 13 of the drawings; 

Fig. 15 is a side view of 
switch of the invention; 

taken at line i3-53 of 

taken at line 4-34 of 

a sequentially operating 

Fig. 16 is a sectional view taken at line 16-i6 of 
Fig. 15; 

Fig. 17 is a sectional view taken at line 7-57 of 
Fig. 16 of the drawings; and 

Fig. 13 is a cross-sectional view of a fodified sequenti 
ally operating Switch construction of the invention. 

In Fig. 1 of the drawings, there is shown a switch 
20 which consists of a cylindrical side casing 25 to 
the top of which there is attached a cap 22 by Ineans of 
an edge flange 23 Secured to the casing 2; by conven 
tional means, Such as, for example, an adhesive. The 
bottom cf the casing 25 is closed by a positioning mem 
ber 24 consisting of a fiat bottom wall 25 and side walls 
26 placed within the casing 25. 

Periodically around the outside of the walls 26 of this 
positioning member 24, substantially flat rectangular 
recesses 27 are located so as to accommodate and tightly 
hold portions 32 of stationary contact members 36 be 
tween the positioning member 24 and the casing 22. 
As is quite apparent from Fig. 1 of the drawings, the 
bottons of these contact members 3 are formed as 
connecting terminals 35 which may be easily aid conven 
iently connected to electrical leads by conventional pro 
cedures. The portions 32 cf the contact members 33 
which are positioned in contact with both the casing 23. 
and the positioning member 24 and are within the re 
cesses 27, are further held in position within these re 
cesses by pins 33 projecting through apertures 34 within 
the positioning member 24 and apertures 35 within the 
contact members 38. if desired, these pins 33 naay be 
formed integrally with the contact members 36, or they 
may consist of separate elements merely located as 
shown during the assembly of the construction. 
The central portions 36 of the contact inenbers 38 are 

preferably formed with slight offsets 37 and are located 
within larger, fat, eiongated, rectangular depressions 45 
formed within the walls 26 of the positioning member 
24. The upper portions 433 of these contact members 
30 are preferabiy provided with contacts 42 which are 
offset from the central portions 35 of the contact men 
bers 39 by means of slight offsets 43. As shown, these 
contacts 42 are located within the casing 2: beyond the 
end 44 of the positioning member 24. 

Within the botton wall 25 of the positioning member 
24 there is formed a conductive armature ring - 45 which 
is connected to a conductive connecting tab 36 of sim 
ilar construction to the terminals 3 projecting from 
the bottom wall 25 externally of the switch 28. Aiso 
connected to the armature ring 45 is a conductive ariina 
ture cup 4 which is positioned within an aperture 33 
centrally located within the botton wall 25, and which 
projects internally of the casing 22 as shown in Fig. 1 
of the drawings. he bottom 51 of this arnaature cup 
47 is located medially within the wall 25 and is thus 
Spaced from the exterior of this wall 25 within the aper 
ture 58. This bottom 5i is provided with a centrally lo 
cated opening 52 which is adapted to hold a small cylin 
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A. 
drical projection 54 upon an armature 55, as shown in 
the drawings. 

This projection 54 is provided with a small flanged 
element 56 adjacent to the outside of the switch 20 which 
serves to prevent the armature 55 from slipping away 
from the wail 25 during the assembly of the various com 
ponents comprising the switch 20. Immediately within 
the armature cup 47 there is formed upon the armature 
55 connected to the projection 54 a sloping shoulder 57 
fitting tightly within the cup 47 so that, as the armature 
55 is moved with pressure holding it against the cup 47, 
this sloping shoulder 57 will always be in electrical con 
tact with the cup 47. Immediately above the sloping 
shoulder 57, there is located a central body portion 60 
of the arnature 55, around which there is located an actu 
ating band 55 within the positioning member 24. This 
band 61 is adapted to bear against yieldable Snap means 
or detents 62 held within the positioning member 24 
with their bottom edges 63 being positioned at the junc 
ture of the bottom wall 25 and the slide walls 26 of this 
positioning member, and with their upper portions 64 
bearing against buttons 65 projecting through apertures 
66 within the walls 26, as shown, and projecting against 
the central portions 40 of the contact members 30. It 
is seen from a close examination of Fig. 1 of the draw 
ings that when the switch is in the position indicated 
in this figure the contact members 36 hold the outer 
ends 67 of these buttons 65 flush against the walls 26 
with the inner ends 68 of the buttons 65 projecting from 
these walls against the upper portions 64 of the detents 
62. The permissible motion of the detents 62 caused 
by these buttons 65 is limited by projections 69' on 
a retaining ring 69 held adjacent to the positioning mem 
ber 24. 

Fositioned on the portion of the body 60 of the arma 
ture 55 removed from the wall 25, there are a series 
of contact members is positioned approximately op 
posite the contacts 42 as indicated in the drawings. These 
contacts 42 and 70 are provided with flat surfaces which 
are adapted to mate with one another, as will be more 
fully explained later. Immediately above the contacts 70 
on the armature 55 there is provided a flat upper surface 
7 Surrounding an upstanding threaded projection 72 
which is adapted to retain an actuator 73 having a curved 
bottom 74 fitting over a curved top 75 of the cap 22 
Within a cruciform-shaped opening 76, as shown in the 
drawings. This actuator 73 is attached to the threaded 
projection 72 by an internally threaded projection 77, as 
shown. 

Positioned around the projection 72 against the flat 
Surface 7 of the contact members 79 is a disc-shaped 
spring means 80 which is held in place against this sur 
face 7 by means of a washer 81 bearing against the 
internally threaded projection 77. The edge of the 
Spring means 80 is provided with a flange 82 which 
fits within a corresponding groove 83 formed within the 
top of the casing 21, as shown, and is held in position 
within this groove by action of the cap 22 bearing against 
the Surface 84 of the spring means 80. Midway between 
the inner and outer edges of the spring 83, there is 
provided an upwardly curved groove 85 which serves to 
provide increased spring action of the spring member. 
A recess 86 is provided within the cap 22 for the pur 
pose of accommodating the groove 85. 

in using the construction shown in Fig. 1 of the draw 
ings, the terminals 46 and 31 are connected into an 
electrical circuit in the expected manner, and the arma 
tlire 55 is forced towards one side of the casing 23 so as 
to establish contact between the adjacent contact mem. 
bers 76 and 42. The net result of this motion is shown 
perhaps most clearly in Fig. 2 of the drawings. As the 
at nature 53 rotates about the armature cup 47 in a 
pivotal manner, the band 61 bears against the central 
portion of a detent 62, which, in turn, transmits pressure 
exerted against it by means of the buttons 65 to the 
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central portion 36 of a contact member 30, causing this 
contact member to move in the same general direction 
in which the armature 55 is forced. As a sufficient 
amount of pressure is built up by virtue of the motion 
of the armature 55 and the motion against the inherent 
resiliency of the contact member 30, the detent 62 
will suddenly assume the position shown in Fig. 2 of 
the drawings with its central portion 86 collapsing and 
with its end pertion 87 moving towards the armature 55. 
This motien will cause a rapid release of the pent-up 
pressure within the contact member 30, causing this 
member to whip towards the armature 55 as the force 
exerted by the detent 62 holding the armature away from 
the contact member 3G is also suddenly released, allow 
ing the armature 55 to whip in the direction of the 
contact member 33. The net result of these motions is 
to produce extremely rapid mating of the contacts 42 
and 72. This rapid mating action reduces the possibility 
of undesired scintillation, and, further, the sudden re 
lease of pressure which accompanies the action provides 
a signal that contact has been achieved which may be 
readily detected by one holding the armature 55. 
When the armature 55 is pulled back to its original po 

sition, as shown in Fig. 1 of the drawings, the pressure 
within the detent 62 will suddenly, with an exertion of 
pressure, Snap back to its original configuration and in 
so doing will force the button 65 against the central 
portion 36 of the contact member 30, tending to shove 
or whip this contact member away from the armature 
55 with an extremely rapid motion, matching the motion 
described above in connection with placing the contacts 
42 and 78 against one another. Normally, the detent 
62 is manufactured in such a manner as is described 
in the co-pending applications referred to above so that 
it will resume its initial configuration by the mere release 
of pressure on the armature 55, tending to close contacts 
42 aid 7. 

It will be understood that either the actuating band 61, 
or the pins 33 and the buttons 65, must be of insulating 
material to prevent shorting of the contacts 42 and 70 
through the detents 62. 

In Figs. 6 through 11 of the drawings, constructions 
are illustrated which are extremely closely related to 
those constructions described in conjunction with the 
initial configuration of the drawings, but which differ 
from Such constructions in that the detents or snap means 
employed are mounted within a casing upon the re 
siliently mounted "stationary” contact members. 
By a detailed examination of Fig. 6 of the drawings, 

it is seen that the switch 100 shown in this figure con- 5 
sists of a substantially cylindrical casing 101 having a 
doned top end i82 provided with a cruciform-shaped 
center cpening (33. The bottom C4 of the cylindrical 
casing i21 is normally open when the switch 100 is in 
an unassembled condition, and when it is assembled, the 5: 
bottom 104 is occupied by a bottom plate 105 having 
a center armature holding construction 106 which con 
sists of a metal contact plate 107 held between a flanged 
side plate 108 and a flange 109 on a bottom terminal 
sleeve 16 having an aperture 111 so located that this 
sleeve may be readily connected by conventional means 
to an electrical conduit. The contact plate 107 is cen 
trally provided with an opening 112 of smaller dimen 
sion than the inside diameter of the bottom terminal 
sleeve 16 and of Smaller diameter than the flanged 
plate 88 as shown. All three of these members 110, 
107 and i08 are normally held within a resinous body 
13 as shown, and may be formed in this configuration 
by any conventional operation, such as, for example, 
injection molding. 
Around the outside of the bottom plate 105 there are 

provided a series of recesses 114, between this plate 105 
and the casing 101, which are adapted to hold "station 
ary” contact members 15. Each of these contact mem 
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bers preferably is composed of a resilient metal strip, 
one end of which is formed into a terminal 116 of a 
conventional nature leading to a U-shaped spring clip 
member 117 which is adapted to fit in and within the 
recess 114 around the bottom plate 105 between this 
bottom plate and the casing 101 in a fixed position with 
the top 118 of the U-shaped member 117 bearing against 
the cylindrical casing 101. Each of the stationary con 
tact members 115 is preferably further formed with a 
central section 120 which is aligned with the terminal 
116, as shown, and which carries within the cylindrical 
casing it a detent retaining housing 121 consisting of 
a back wall 122 running parallel to the section 120 of 
the contact member 115 between this section and the 
casing 101 and end walls 123 secured to this central 
section 120 by means of bent-over tabs 124 as shown 
and side walls 124' similarly secured to the center section 
120. 

Within each of the housings 121, there is positioned a 
yieldable snap means or detent 125 having ends 126 
bearing against raised projections 127 positioned on the 
back i22 of the housing 121 and having a center section 
128 positioned adjacent to the center section 120 of the 
contact member 115 so as to be engaged by an insulating 
button E30 placed within an opening 131 within the 
center sections 120. These buttons 130 are held in 
place within such openings by means of flange shoulders 
132 thereon engaging curved sides 133 of the openings 
13i. It is seen from a detailed examination of this con 
struction that the detents 125 normally force the buttons 
30 against the center section 120 so as to project as 

fast into the center of the casing 101 as conveniently 
possible. The top portions 134 of the contact members 
115 are preferably provided with flat contacts 135 of 
a conventional nature placed as shown adjacent to the 
top 102 of the casing 101 in such a position that they 
may mate readily with contacts 136 mounted adjacent 
to them upon an armature 137. 

This armature preferably consists of a top handle 138 
attached to a shaft 140 projecting through the opening 
103 on the top 102 of the casing 101, and leading to a 
contact support portion 141 which carries within a groove 
142 an edge 143 of a resilient membrane 144 secured at 
its edge 145 to the junction of the casing 101 and the 
top 102. Immediately below the contact support portion 
14i, the armature 137 contains a second shaft member 
146 leading to a button contact section 147 having flat 
Surfaces 148 which are adapted to bear against the but 
tons 130 as the armature 137 is moved. Immediately 
below this button contact section 147, the armature 137 
contains a third shaft section 150 leading within a top 
opening 151 within the bottom plate 105 to the opening 
in the contact plate 167, the flanged plate 108, and the 
bottom terminal sleeve 110. This shaft section 150 is 
provided with a sloping shoulder 152 which is adapted 
to rest against the contact plate 107 within the flanged 
plate 108, as shown, and which is held generally within 
this locus by means of a screw 153 projecting through 
the aperture i2 from within the sleeve 110 so as to 
fasten the shaft 150 of the armature 137. 
The operation cf this modified construction of the in 

vention, as shown in Fig. 6, is perhaps most clearly shown 
in Figs. 8, 9, 10 and 11 of the drawings. For convenience 
of illustration, part of the casing construction illustrated 
in Fig. 6 has been omitted from these figures. In the 
use of this switch construction, the armature 137 may 
be moved in any direction in such a manner that it pivots 
about the contact plate 137 with the shoulder i52 always 
in contact with this plate 87. During such motion, a 
surface 148 of this armature will bear against a button 
130 which will, in turn, tend to force the contact member 
115 to rotate slightly in a clockwise direction as viewed 
in Fig. 8 of the drawings. Throughout such motion, 
the contacts 135 and 36 remain apart as shown. After 
the contact member i3 has been moved from its original 
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location a given amount, sufficient pressure will be built 
up between the armature 37 and this contact member 
115 so that suddenly the detent 125 will be deformed 
to the configuration shown in Fig. 9 of the drawings, with 
the center portion 28 of this detent moved towards the 
casing 494 by virtue of motion of the button 39 to 
wards this casing. This motion is accompanied by the 
movement of the contact mamber 15 back to its original 
configuration. Thus, from a detailed analysis of the 
drawings, it is seen that the nating action of contacts 35 
and 136 is essentially a whip action of the contact finem 
ber 15 and the detent 325, and is a result of a build-up 
of force caused by movement of the armature 137 trans 
mitted through the button 30 to both this detent 25 
and to the contact member 15, and which is suddenly 
released by a snap action of the detent 425. in Figs. 10 
and 11 of the drawings, it is seen that the breaking of the 
contact of the invention commences by a simpie move 
ment of the armature 137 back to its original central 
position with a subsequent rapid return of the button : 
130 to its original configuration removed a maximum 
possible distance from the casing it with essentially 
the reverse of the action previously described. 

In Figs. 12, 13 and 14 of the drawings, a rotary switch 
160 is shown which is constructed following the broad 
teachings of this invention. This Switch consists of a 
cylindrical casing 65, cine end 52 of which is covered 
by a washer 563 which, in turn, is capped by an annular 
ring 64 which is closed by infears of a top cap 565, as 
shown in Fig. 14. The other end $55 of the casing 15i 
is closed by means cf a plate 67. The plate 67, casing 
$61, washer 63, annular ring 64, and the top cap 55 
are secured in relationship to one another by means of 
bolts 168, as shown, these bolts projecting through aper 
ture 370 formed within these members 161, 62, 53, 364, 
165 and 67. The top cap 55 is provided with a centrally 
protruding boss bearing 73 provided on its external Sur 
face with threads 72 for attachment to an appropriate 
mounting device. Within this bearing 17 a shaft 473 
projects into the space between the washer 163, the ring 
64 and the top cap 65, where it is attached to a disc 

like rotor 74 having a dependent center boss 175 which 
projects through the center of the washer 63 into the 
end 162 of the cylindrical casing 25A. Mounted upon 
this rotor 74 so as to project from it through the boss 
175 into the casing 61, is a smail pin 76 which is adapted 
to be turned as the shaft 173 is rotated. in order to 
prevent this shaft 173 frein slipping towards the exterior 
of the device, it is provided with a shoulder 177 which 
bears against an appropriate shoulder 78 within the 
boss 37. 

Disposed within the inner surface 430 of the casing 
E61, there are provided a series of regularly sihaped 
notches 81 which are adapted to hold the ends of vari 
ous fastening elements 32. 
As shown in Figs. 13 and 14, these fastening elements 

182 consist of rounded heads 233 provided with centrally 
located slots 34 secured within the casing 5 over boss 
like washers 35 secured within noiches 32, as showin, 
so as to hold ends 35 and i86 against these washers 
185. To accomplish this purpose, each head 33 is at 
tached by means of Screw threads (inot shown) to a 
central shaft 387 projecting through an aperture 193 
within the casing i32, being held in position with re 
spect to this casing by a flange 393 bearing against the 
external surface of the casing 5i, as shown, in order 
to attach appropriate electricai leads to the fastening 
elements 32, exterior slotted heads 392 are attached to 
the shaft 287 by means of internal screw threads (inct 
shown). It will be inderstood, from a brief inspection 
of the drawings, that the fastening elements i82 are held 
in place by virtue of the slotted heads i33 being drawn 
up so as to pull the various elements held by these heads 
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towards the casing 61 while the flanges 191 grasp the 
outside of this casing 61. 
The end 86, shown most clearly in Fig. 13 of the 

drawings, forms part of a resiliently mounted, station 
y contact member 194, having an upstanding portion 

leading from the end 286 to a flat body portion 96 
containing, on its extremity removed from the end 36, 
a contact 197, adjacent to which there is positioned a 
fange 93 which is adapted to bear against the casing 

as the certact member 194 is noved from the po 
showi to any considerable extent, preventing too 

at a mation of this contactisenber. 
The other end a 86' is attached to a detent-holding 

contact member or arrnature 29 having a central sec 
3rved arcund the interior of the casing 62, 

sh;3 vii, leading to a detent-holding housing 202 po 
iened within the casing 63 so as to be substantially 
allel to the body portion 196 of the stationary con 
menber 54. This housing 2G2 is essentially of 
same category illustrated in the medification of the 

inventicia shown in Figs. 6 through 11 of the drawings, 
&nd consists of a rear wall 23, side walls 234, end walls 
25 and a front wall 235, upon which there is mounted 
a contact 237 and through which there projects an in 
Stilating bition 239 having internal shoulders 2i adapted 
to bear against a curved idange 212. his button 23i) is 
incrinally held in the position indicated by means of a 
detent or Saa;) means 233 positioned within the housing 
262, as shown, with its opposed extremities bearing against 
projections 2:4. In order to provide structural sta 
bility to support the housing 252, a triangularly-shaped 
fange web 2.35 is provided between the back wall 203 
of this housing and part of the central section 23i of 
the contact member 296. 

in operation of the device shown in Figs. 12 through 
14 of the drawings, this device is mounted by means of 
the threads 272 and appropriate leads are attached to 
the fastening elements 82 in a conventional manner. 
The device is then ready for use, and, by rotating the 

a. 

s 

shaft 173, the pin 76 can be brought to bear against 
the fiange web 235, causing the contact member of the 
detent-holding housing 232 to move against the station 

resilient ccntact member 194. As this occurs, the 
ition 259 presses against the section 593 of the con 

tact member 34, forcing this latter - contact member 
from its norinal position and building up pressure with 
in it by virtue of its inherent resiliency. Simultaneous 
iy, pressure is built up by virtue of the button 210 press 
ing against the snap action means or detent 233. When 
a certain amount of pressure has been reached, depend 
ing upon the precise characteristics of this detent 213, it 
Wiii deform rapidly from its original configuratic n to a 
seccnd configuration, allowing the button 250 to be forced 
within the housing 262 by the action of the stationary 
contact meinber 534, whipping towards this housing. As 

the two contacts 297 and 207 will be whipped 
towards one another with very rapid mating action. As 
the shaft. 73 is turned from the web flange 215, the de 
tent or snap action neans 253 will suddenly revert to its 
original configuration, causing the contacts i97 and 237 
to whip rapidly apart. - 

in Figs. 15, 25, and 17 of the drawings there is shown 
a sequentially operated switch construction in accordance 
with the broad teachings of the invention which com 
prises a housing 229 having a botton wall 223, parallel 

walls 222, an open end 223, a closed end 224, and 
an open top 225, so as to define an internal cavity 226. 
Within the cavity 225 adjacent to the top 225 is an elec 

trical conductor or contact 236 which is pivotally mounted 
about a rod 233 carried by side bars 232 within cav 
ities 233 in the side walls 222, these side bars 232 form 
ing ends of a flat terminal section 234 having a terminal 
tab 235 for connection to an appropriate electrical lead 
(not shown). This terminal section 235 is held in po 
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sition within the closed end 224 by contact with a cap 
235 and by the action of bolts 237 having heads 233 
fitting within top recesses 233 in the cap 236, these bolts 
237 and dependent flanges 2:0 on the cap 236 project 
ing through openings 24 in the terminal Section 234. 
A curved end section 242 of a body section 243 of 

the contact 23G engages the rod 23 with a flat end 244 
cf this curved section 242 engaging the cap 236, pre 
venting undesired retention of the contact 235 out of the 
cavity 226. The body section 243 is provided with an 
aperture 245 defined by a flange 246 facing the bottom 
wall 22 and having curved shoulders 247 carrying an 
insulating button 247 which is adapted to bear against a 
detent 243 as previously described. This detent 248 is 
held within a housing 249 of essentially the category in 
dicated in the modification of the invention shown in 
Figs. 6 through 11 of the drawings and in the ingdifica 
tion of the invention shown in Figs. 12 through 14 of 
the drawings. Because the construction of this hous 
ing has been described in conjunction with the descrip- : 
tion cit these figures, it will not be described here. 
The body section 243 of the contact 235 removed from 

the curved end section 242 carries an offset handle 25) 
projecting beyond the open end 223. This handle 250 
is equipped on its side adjacent to the botton wall 22i. 
within the cavity 226 with a contact button. 25. The 
contact 233 is manually held in the position shown in 
Fig. 16 by a spring 252 engaging the body section 243, 
the terminal tab 235, and the dependent flanges 240 
over the cap 236. 

Fiaced within the cavity 226 so as to manually be held 
against the button 247 is a body section 259 of a sec 
ond electrical conductor or contact. 269 having contact 
buttons 26 and 252 positioned on opposite sides of this 
body section adjacent to the contact button 25i, and 
adapted to mate with this latter contact button. The 
body section 259 is provided with upstanding flanges 
263 along its sides to provide structural rigidity, and is 
connected to a terminal section 264 having an aperture 
265 and carrying a terminal tab 266 for the obvious 
purpose. This aperture is designed to be placed around 
flanges 267 of a spacing member 268, the flanges 267 
bearing against the flanges 240, and being traversed by 
the bolts 237. The terminal sections 264 and 235 are 
held apart by a spacing member 269 placed in the end 
224 around the flanges 24 and 267, this opening mem 
ber being equipped with an internal Supporting projec 
tion 27 bearing against the body section 259 within 
the cavity 226. 
A third eiectrical conductor or contact 25 

within the cavity 226 between the contact 
is positioned 
263 and 

positioned 
ositioned 
so as to 

on a body section 282 of this contact 283 i 
adjacent to the contact 252 of the contact 3.5 
be adapted to mate there with. 
carries a housing 233 which is similar in contruction to 
the housing 249 and a projecting insulating but Éen 236 
held in the same manner as the button 2.37 is held. AS is 
most clearly seen in Fig. 16, both the buttons 234 and 
247 bear against the body section 259 of the Second con 
tact 26, 

Attached to the body section 282 of the contact. 288 
is a terminal section 235 having an aperture 236 Sur 
rounding an upstanding flange 237 on the bottom Wall 
22 and held in this position by the bolts 237 projecting 
through an aperture 283 in this flange and by contact 
with the spacing member 253 with the fange 287 fitting 
within an internal boss 238 within this latter mamber. 
The terminal section 285 carries a terminal tab 289 for 
the obvious purpose of attachment to an electrical lead. 

Positioned between this terminal section 285 and a 
shoulder 29 on the bottom wall 221 and the fange 287 
is a spring 291 having a lower section 292 projecting into 
the cavity 226 and contacing the housing 233 SO as io 

This body section 282 

5 

O 

2 5 

30 

40 

5 

O 

5 

which engages the adjacent detent 

O 
provide spring support to this housing. A nut 293 in 
each bolt 237 is held in a cavity 294 in the bottom wall 
221. Positioned on this Wall 22 there are also projec 
tions 295 for use in positioning the construction shown. 
The operation of the Switch sinown in Figs. 15, 16, and 

17 is comparatively simple iii Spite of the apparent com 
plexity of the construction. After appropriate leads are 
connected to the terminal tabs 235, 266, and 239, the 
contact 23 is formed on the bottom wall 22, causing 
pressure to be built up within the detent 248 because of 
the button 247 being forced against the body section 259 
of the second contact 26. Simultaneously, pressure is 
built up within the dietent (not shown) in the housing 
283 because of the body section 259 being forced toward 
the contact 286 against the button 284 contacting this 
detent. The spring 291 absorbs some of this pressure and 
the contacts 260 and 28, tend to act as springs, also 
absorbing some of this pressure. When the pressure has 
been built up to a sufficient predetermined level, the 
detents suddenly deform to a second position, releasing 
pressure, allowing the contact buttons on the contacts 
239, 266, and 283 to whip together rapidly. This mo 
tion is aided by a release of tension in the spring 29 
and in the contacts 260 and 286. When the pressure on 
the contact 23 is released, the various elements indicated 
return rapidly to their original positions. 

Fig. 18 shows a plunger-actuated Switch utilizing two 
detents or sets of nested detents 327 and 327a. A case 
325 houses the Switch components and also slidably 
mounts a plunger 326 and a compression spring 327. 
A stem 328 of the plunger is the actuating £xtremity and 
engages a contact leaf or arm 329 which is pivotally 
Supported at one end by the case 325, the other thereof 
having a contact button 330. Affixed to the arm 329 
is an insulating stud 33 which is in alignment with the 
axis of the plunger, the stud extending into engagement 
with a detent 327. This detent is Supported by a retainier 
plate 326b and is held in position with overlapping ex 
tensions (not shown) retaining tha detent within the con 
fines of the plate. The plate 325b is rigidly attached to 
a second contact leaf or arm 332, one extremity of the 
arm being pivotally attached to tha case 325 and the 
other extremity thereof having a pair cf contacts 333. 
Similarly affixed to the arm 332 is an insulating Stud 33.3 

327a. This detent is 
retained in a similar manner by a retainer plate 325a, 
the plate being rigidly attached to a conductor airn 335 
which is in firm engagement with a resilient pad 337 of 
rubber or the like serving as a spring, this pad being 
mounted on the case 325. The conductor artin 335 ex 
tends similarly to cther contact arms and has a contact 
button 336 at the end thereof. Only two sets of con 
tacts and associated detents have been shown as repre 
sentative of a Sequential structure. 

It is contemplated that conductor arm 332 may be con 
structed as a double leaf with insulation therebetween and 
with a contact 333 on the end of each leaf. In such a 
structure the center conductor 332 would not be elec 
trically common to both adjacent arms and thus it will 
provide for individual circuit connections. It is also con 
templated that ally plurality of contact leads may be 
placed in sequence and operate substantially as will here 
in after be described. 
Of particular novelty herein is the sequential operation 

of the contacts. One detent may require a different force 
to cause deflection through the other detent. in Such a 
construction, when the plunger 325 is depressed, the 
associated contacts will engage in accordance with the 
restraining force of the defents whereby one set of con 
tacts will close before the cher set will close. For 
example, assume that the detent affixed to the conductor 
arm 335 requires less force to cause deflection than the 
detent affixed to the contact leaf 332. When the plunger 
is depressed, the contacts 333 and 336 will first close and, 
as force is rogressively applied to the plunger, then the 
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contacts 333 and 336 will close. The appropriate circuits 
to be energized are selectively attached to the contact arms 
and conductor arm. The perceptible snap acticin and the 
wiping of the contacts are equally attained in this 
embodiment. 
The same sequential action may be provided 

detents of equal Strength on each conductor by the ex 
pedient of varying the location of the detents and engag 
ing stud with respect to the conductor. For example, in 
Fig. 18, if the detent 327a and the associated Stad 334 
are moved ic Ward the contact extreinity of he coinci: 
332 and 335, the moment arm is increased. Thus, with 
equal characteristics cf both detents 327 and 32.7a, actua 
tion of the plunger 326 will first cause engagement of 
the contacts 330 and 333, and progressive actiatic: 
through the increased moment arm will cause subsequent 
engagement of the contacts 333 and 336. 

Similar modifications may be made of the construction 
shown in Figs. 15 through 17 by varying the strength of 
the detents employed with this construction, or by vary 
ing the location of these detents and the contact buttons 
on the contacts 233 and 235. Such modifications obtain 
substantially the same results indicated in the discussion 
of Fig. 13 with respect to a sequentially operating struc 
ture. in the specific construction shown in the drawings 
described previously, the device shown in Fig. 6 operates 
with all the contacts whipping together simultaneously, 
whereas in an aitered device as described herein these 
contacts would come together and go apart in a prede 
termined manner with a rapid mating and breaking action, 
Those skilled in the art will realize that a number of 

other modifications may be made within the broad scope 
of the instant disclosure. h nodi 

L. With 

As an exmaple of such 
fication, two or more detents may be employed for any 
application, instead of a single detent as herein described, 
and such detents may be either stacked one upon another 
or may be positioned side by side. Similarly, pads of 
resilient material or separate springs of either a leaf or 
ccii category or a flexible spring strip forming part of an 
electrical contact can be substituted for one another or 
can be used in conjunction with one another. 

I claim as my invention: 
1. In a multiple-pole electric switch, the combination 

of: a frame having a base and providing a cavity; an 
armature disposed within said cavity and universaily 
mounted to and in continuous conductive relation with 
said base; a plurality of first contacts mounted upon said 
armature; resilient means attached to said frame provid 
ing a plurality of second contacts in paired juxtaposition 
with said first contacts; a plurality of yieldable snap reas 
connecting said armature and said resilient means, each 
of said snap means having reactive characteristics; and 
unitary means connected to said armature operative to 
selectively register any pair of said first and Second con 
tacts in conductive relation against restraint of said as 
sociated Snap means. 

2. In a multiple-pole electric switch, the combination 
of: a frame having a base and providing an internal cavity; 
an arnature disposed within said cavity and universally 
mounted to and in continuous conductive relation with 
said base; a plurality of first contact means conductively 
mounted on said armature; resilient spring means pro 
viding a plurality of second contact means in paired juxta 
position with said first contact means; a plurality of yield 
able snap means connecting said resilient means and said 
armature and attached to said resilient means, each of 
said snap means having predetermined reactive character 
istics; and unitary means attached to said armature oper 
ative to register any pair of said first and second contact 
neans in conductive relation against restraint of its as 
Sociated snap means. 

3. In a multiple-pole electric switch, a combination of: 
a frame having a base and providing a cavity; an arma 
ture disposed within said cavity and universally mounted 
to and in continuous conductive relation with said base; 

( 
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a plurality of first contacts conductively mounted to said 
armature; resilient spring strip means providing a plu 
rality of second contacts in paired juxtaposition with said 
first contacts; a corresponding plurality of yieldable snap 
means connecting said armature and said spring means 
mounted within said cavity, each of said snap means hav 
ing predetermined reactive characteristics; and unitary 
fileans connected to said armature operative to selectively 
register any pair of said first and second contacts in con 
ductive relation against restraint of its associated Snap 
&S. 

4. in an electric switch, the combination of: a frame; 
two contact members carried by said frame and respec 
tively carrying electrically interengageable contacts, one 
of said contact members being movable in a direction 
toward tile other contact member upon application of an 
actuating force thereto to tend to produce electrical in 
terengagement of said contacts, and one of said contact 
members being resiliently yieldable to tend to prevent 
electrical interengagement of said contacts when said mov 
able contact member is moved in a direction toward the 
other contact member; actuating means for applying an 
actuating force to said movable contact member in a di 
rection to tend to move said movable contact member 
toward the other contact member; means including a snap 
acting Spring operatively interconnecting said contact 
members and resisting movement of said movable con 
taci Iiember toward the other contact member so as to 
tend to prevent electrical interengagement of said con 
tacts, said Snap-acting spring having a normal configura 
tion which spaces said contact members apart a distance 
sufficient to prevent electrical inter-engagement of said 
contacts, said snap-acting spring being capable of snap 
ping over center from said normal configuration into a 
Secoid configuration upon application of an actuating 
force of predetermined magnitude to said movable con 
fact member, said second configuration of said Snap-acting 
Spring spacing said contact members apart a distance in 
Sufficient to prevent electrical interengagement of said 
contacts, whereby movement of said movable contact 
meinber in a direction toward the other contact mern 
ber by the actuating force causes said yieldable contact 
member to yield to prevent electrical interengagement of 
said contacts until said snap-acting spring snaps over 
Center from said normal configuration to said second con 
figuration, whereupon relative movement of said contact 
members toward each other occurs suddenly to produce 
Sudden electrical interengagement of said contacts; and 
means electrically insulating said snap-acting spring frcin 
at least one of said contacts. 

5. An electric switch as defined in claim 4 wherein one 
of said contact members is said movable contact member 
and the other is said yieldable contact member. 

6. Ain electric Switch as defined in clair 5 wherei 
Said yieldabie contact member is a conductor strip carry 
ing one of said contacts at cne end thereof and secured 
to said frame at the other end thereof. 

7. An electric switch as defined in claim 4 wherein 
Cne of Said contact members is said movable contact 

6 

75 

:1enter and the other is said yieldiate coitact inenber, 
said electric switch including resilient means intercoil 
lecting said yieldable contact member and said frame 
and biasing Said yieldable contact insember toward said 
novable contact member. 
8. An electric switch as defined in claim 4 wherein 

said contact members are electrical conductors. 
9. An electric switch as defined in claim 4 wherein 

one of said contact meinbers is said in ovable contact 
member and the other is said yieldable contact member, 
said yieidable contact member being a spring. 

10. An electric Switch as defined in claim 4 wherein 
one of Said contact members is said innovable contac: 
member and the other is said yieldable contact Fienber, 
said yieldable contact member being a spring and both 
of Said contact members being electrical conductors. 
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11. An electric switch as defined in claim 4 wherein 
said Snap-acting spring is positioned between said con 
tact members. 

12. An electric switch as defined in claim 4 wherein 
one of said contact members is said movable contact 
member and the other is said yieldable contact member, 
said movable contact member having a plurality of cir 
cumferentially spaced contacts thereon and said elec 
tric switch including a plurality of said yieldable contact 
members carried by said frame in circumferentially 
spaced relation and respectively having thereon contacts 
respectively engageable by said contacts on said movable 
contact member, there being a plurality of said snap 
acting springs in circumferentially spaced relation and 
respectively related to said movable contact member and 
said yieldable contact members in the same manner as 
the snap-acting spring set forth in claim 4. 

13. An electric switch as defined in claim 4 wherein 
said movable contact member is pivotally mounted on 
said frame. 

14. An electric switch as defined in claim 4 wherein 
said actuating means is pivotally mounted on said frame. 

15. An electric switch as defined in claim 4 wherein 
said actuating means is rotatably mounted on said frame. 

16. An electric switch as defined in claim 4 wherein 
said actuating means is reciprocably mounted on said 
frame. 

17. An electric switch as defined in claim 4 including 
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a third, movable contact member carried by said frame 
and having a contact thereon which is engageable by a 
Second contact on one of the contact members set forth 
in claim 4, said electric switch including a second snap 
acting spring related to said third contact member and 
to one of the contact members set forth in claim 4 in 
the same manner as the snap-acting spring set forth in 
claim 4 is related to the two contact members set forth 
therein. 

18. An electric switch as defined in claim 17 wherein 
the Snap-acting spring set forth in claim 4 and said second 
Snap-acting spring snap over center in response to dif 
ferent actuating forces. 
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