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UNITED STATES PATENT OFFICE 
SNAP SWITCH 

John M. Coffeen and William P. Heineken, New 
York, N. Y., assignors to Heineken & Coffeen, 
New York, N. Y., a partnership composed of 
William P. Heineken and John M. Coffeen 

Application January 19, 1942, Serial No. 427,322 
(C. 200-159) 16 Claims. 

This invention relates to electrical switches, 
and particularly to switches for control and 
many other types of apparatus. Such apparatus 
frequently provides only a very slight mechani 
cal movement and/or movement of accurately 
predetermined force for actuating a switch. Ac 
cordingly, it is very important that Switches for 
certain types of apparatus be responsive to only 
accurately predetermined forces and/or to very 
slight mechanical movement. However, it is also 
important that such switches resist the effects 
of vibration and other adverse environmental 
influences. - 

One switch which has proven particularly sat 
isfactory and which is now extensively used in 
dustrially is that switch (sometimes hereinafter 
called an earlier Snap Switch) described and 
claimed in United States Patent 2,174,868 of 
October 3, 1939, to John M. Coffeen. The pres 
ent invention constitutes an improvement over 
said. earlier snap Switch. . 
The earlier Snap Switch was sealed so that the 

electrical contacts would not become dirty and 
so that gas would not escape from the contact 
chamber. After extensive research it has been 
found that the force necessary to actuate the 
earlier switch is apparently affected by a differ 
ence in air pressure in the upper (actuator) and 
lower (contact) chambers. According to the 
present invention, the provision of means for 
equalizing the pressure in the upper and lower 
chambers produces a more satisfactory switch 
having the advantage of acting uniformly even 
under divers conditions. This is highly impor 
tant in the field of small movement-type switches, 
to which the switch of the present invention per 
tains. 
According to the present invention, it has been 

found that it is highly desirable to maintain an 
equalized air pressure. On both sides of the dia 
phragm in switches used at high altitudes. Fur 
ther, it has been found that when the pressure 
in the upper chamber is reduced, the likelihood 
of a reduction of pressure in the lower chamber 
is increased. The likelihood of arcing between 
the contacts and other electrical properties are 
affected whenever the predetermined pressure of 
the lower chamber is changed. 

It is an object of the present invention to pro 
vide a switch suitable for use at high altitudes 
or other places having an air pressure substan 
tially different from one atmosphere. 
A feature of the invention is the provision of 

gasket means (or secondary diaphragm) around 
the stem extending from the internal actuator 
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to the exterior of the-main body. Complemental 
to this, a special form of gasket means, of Sub 
stantially and advantageously reduced diameter, 
is provided which does not adversely affect opera 
tion of the actuator. Not only is the gasket 
means provided about the stem, but gasket means 
is also provided to completely seal a cavity, in 
cluding both the upper and Iower chambers, from 
the atmosphere. 
When a diaphragm is inserted in a control 

switch, unsatisfactory or less uniform results 
are sometimes obtained unless the diaphragm is 
positioned exactly concentrically relative to the 
bore in the main body and/or relative to the 
actuator. Heretofore switches have been made 
in which the main body could grip the diaphragm 
other than concentrically relative to the body 
'and/or to the actuator. 

It is an object of the invention to provide a 
centralizing means for making certain that the 
diaphragm is positioned concentrically of the 
bore in the main body and/or to the actuator. 
A feature of the present invention is the pro 

vision of a depending flange on the diaphragm, 
said flange having at least a portion contiguous 
the bore of the main body (and dividing the dia 
phragm into an inner (or flexing) Section and a 
rim (or grip) section). 
The resilient characteristics of a simple dished 

diaphragm have been found to be somewhat un 
satisfactory because of the slow speed of action 
thereof, because of the tendency toward fatigue, 
because of the large diameter normally necessary, 
because of a relative uncertainty of the limits of 
the resilient movement, because of the suscepti 
bility to distortion, etc. 

It is an important object of the present in 
vention to provide a switch with a diaphragm 
having, improved resilient characteristics. 
A feature of the present invention is the pro 

vision of an accentuating portion disposed be 
tween a rim portion and an inner (and/or . 
dished) portion of the diaphragm. 
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The characteristics of an ordinary simple 
dished diaphragm are dependent to a substan 

, tial extent upon the force with which the divers 
portions of the periphery are secured. If an 
ordinary dished diaphragm is secured nonuni 
formly and/or in divers planes it may be easily 
distorted in such a manner as to alter its resilient 
characteristics. It is an object of the present 
invention to provide a means for securing uni 
form resiliency in a diaphragm notwithstanding 
nonuniform gripping of the rim portion thereof. 
A feature of the present invention is the pro 

  



2 
vision of a diaphragm having an inner (and/or 
dished) portion that is “floating' with respect to 
the rim portion thereof. 

Heretofore, when an ordinary dished dia 
phragm has been flexed, the resilient action of the 
inner portion has been transmitted to the rim 
portion of the diaphragm. It is an object of the 
present invention to provide a diaphragm having 
a rim portion protected from the resilient action 
of the inner portion thereof. 
A feature of the present invention is the pro 

vision of means for blocking and dissipating 
resilient forces intermediate the inner and dished 
portions of a diaphragm. 
Other features of certain embodiments in 

clude: the provision of gasket means between the 
base and cap of the main body; the provision of 
coating means impervious to air and around the 
main body; the provision of a main body of 
porcelain eSpecially prepared to be impervious to 
diffusion of gases; the provision of means for 
minimizing the diameter of a diaphragm; the 
provision of means carried by the diaphragm for 
locating movable contacts relative to stationary 
contacts; the provision of means carried by the 
diaphragm for centralizing it relative to the 
actuator; the provision of means such as passage 
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Ways permitting air passage between upper and . 
lower chambers; and other features apparent 
from a consideration of the drawings, claims and 
description. - 
In the drawings: m 
Figure 1 is a sectional view of a preferred em 

bodiment of the present invention. w 
Fig. 2 is a top view, partly in section, take 

along line 2-2 of Fig. 1. . . 
Fig. 3 is a sectional view of a portion of the 

preferred embodiment as taken on the line 3-3 
of Fig. 2. 

Fig. 4 is a perspective view of a portion of the 
preferred embodiment. 

Fig. 5 is a perspective view of another portion 
Of the preferred embodiment. 
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ternal force. 

2,355,951 
there is provided a switch 20 with a main body 2. 
comprising a base 22 and cap 23, preferably sea. 
cured together by screws 24. The main body is 
preferably made of porcelain especially prepared 
to resist diffusion of gases. If desired the pro 
portions of particles of certain sizes may be ad 
justed during the preparation of the porcelain 
in order to minimize the gas permeability of the 
porcelain. Stationary electrical contacts 25 and 
26 are electrically connected to bus bars 2 and 
28 by means of rivets 29 and plates 30. A con 
ductor 3 carries. movable electrical contacts 32 
and 33 which are normally pressed against the 
stationary contacts. Thus, the switch 20 is nor 
mally closed and is adapted to normally pass 
electrical current from the bus bar 27, through 
the rivet 29, plate 30, stationary contact 25, mov 
able contact 32, conductor 3, movable contact 
33, stationary contact 26, plate 30 and rivet 29 
to the bus bar 28. The switch 20 may be used to 
close a circuit adapted to be opened by an ex 

An insulating plate 34 may be 
provided to protect the bus bars 27 and 28. 

Particular attention is directed to the fact that 
the switch 20 includes a diaphragm 35 for actuat 
ing the movable contacts 32 and 33. . The base 22 
has a bore or cavity 36 defined by a bore-defining 
wall 3, and the cap 23 has a bore or cavity 38 
conjointly forming a main chamber 39. The 
diaphragm 35 divides said main chamber 39 into 
an upper chamber (or actuator chamber) 40 and 
a lower chamber (or contact chamber) 4. An 
inner portion 42 of the diaphragm is generally 
dish-shaped, and is operatively associated with 
the conductor 3 by means of a connector 43. 
A rim portion 44 of the diaphragm 35 may be 

secured to the main body 2, by suitable clamp 
ing means. For example, the cap 23 may either 
directly, or preferably indirectly, press the rim 

40 

Fig. 6 is a view, partially in section, of a. modi 
fied form of the invention. m 

Fig. 7 is a sectional view of an alternative form 
Of a portion of the invention. 

Fig. 8 is a sectional view of a duplex. form of 
the invention. 

Fig. 9 is a sectional View taken along the line 
9-9 of Fig. 8. 

Fig. 10 is a sectional view taken along the line 
f O-O of Fig. 9. 

Fig. 11 is a perspective view, partially-insection, 
of an alternative form of another portion of the 
invention. . . 

Fig. 12 is a fragmentary sectional view of a 
modified (bellows) type of sealing means. 

Fig. 13 is a fragmentary sectional view of a 
modified form of internal sealing means. 

Fig. 14 is a fragmentary Sectional view of ex 
ternal Sealing means. 

Before describing the present improvements 
and node of operation thereof in detail it should 
be understood that the invention is not limited 
to the details of construction and arrangement 
of parts shown in the accompanying drawings, 
which are merely illustrative of the present pre 
ferred embodiments, since the invention is capable 
of other embodiments, and the phraseology emi 
ployed is for the purgose of description and not 
of limitation. m 

Referring now in deaško the drawings, and 
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portion 4 against a shoulder 45 in the base 22. 
Thus, the ScreWS 24 clamp the rim portion of the 
diaphragm to the main body 21. Alternatively, 
two screws 24 may be used for this purpose, at 
diagonally opposite corners While the remaining 
two sets of holes may be used for screws, rivets 
or the like to Secure the switch-to apparatus or 
wherever desired. - The main body may be 
cemented together and all four holes left avail 
able for mounting means. 

Particular attention is directed to the fact that 
the diaphragm 35 is provided with a novel ac 
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be readily appreciated. 
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particularly to the preferred embodiment of the 
invention in Figs. through 5, it will be seen that 75 cooperating with the natural resiliency of the 

centuating portion 46 disposed between the rim 
portion 44 and the inner portion 42. This ac 
centuating portion includes an inner wall 47, an 
outer wall 48 and a bottom wall 49 which co 
Operatively define a hollow flange 50 and an an 
nular recess 5. As shown in Fig. 1, the inner, 
outer and bottom walls 47, 48 and 49 of said 
flange 50 may be rounded and merge into each 
other without definite delimitations. Of particu 
lar inportance, the outer wall 48 extends to a . 
point substantially removed from the rim portion 
44. The flange 50 preferably extends downward. 
ly from the diaphragm; however, it might be an 
upstanding instead of a depending fiange, as will 

It should be especially noted that the inner 
portion 42 of the diaphragm 35 can circumfer 
entially expand and thereby contract the annu 
lar recess 5f. Moreover, the resiliency of the 
flange 50, functioning as a C spring, at times 
urges the inner portion to contract and the an- . 
nular recess to expand. Thus, the accentuating 
portion 46 provides an additional resilient means 



2,355,951. 
dished portion of the diaphragm. In this latter 
connection, it should be noted that the flexing of 
the inner portion is accentuated without increas 
ing the diameter of the diaphragm. In fact, the 
diaphragm 35 has resilient characteristics com 
parable in Some respects to simple dished dia 
phragms of much greater diameter; however, no 
plain dished diaphragm, regardless of its diam 
eter, can have all of the desirable resilient char 
acteristics achieved by the diaphragm 35 having 
the accentuating portion 46 of the present in 
vention. Inasmuch as the accentuating portion 
46 makes possible a reduction in the size of the 
diaphragm, it also makes possible a much greater 
reduction in the size and weight of the switch, 
an advantage of particular importance in the 
field of micro switches, to which the present in 
vention pertains. As pointed out hereinabove, 
the accentuating portion achieves advantages 
other than the reduction of diameter of the dia 
phragm. 
In diaphragms of an earlier switch, the resilient 

characteristics of the inner portion were to a 
Substantial extent dependent upon the degree of 
uniformity with which the rim portion was se 
cured to the main body; however, in the present 
invention, the resilient accentuating flange 50 
operates to make the inner portion 42 "floating' 
relative to the rim portion 44. Particular at 
tention is called to the fact that irregularities 
and nonuniformity in the gripping of the rim 
portion of the diaphragm of the present inven 
tion do not substantially affect the resilient char 
acteristics of the inner portion. 

Heretofore in the manufacture of a diaphragm 
switch, a diaphragm has sometimes been placed 
not perfectly concentrically relative to the bore 
in the main body and/or not perfectly concen 
trically relative to the actuator and/or not per 
fectly concentrically relative to the contacts. An 
eccentrically positioned diaphragm is not uni 
formly gripped by the main body, and is accord 
ingly of unsatisfactory resilient characteristics. 
Of particular importance, an eccentrically posi 
tioned diaphragm positions the movable contacts 
incorrectly, and results in unsatisfactory opera 
tion of the contact points. Furthermore, the 

3 
The inner portion 42 of the diaphragm 35 

provides a snap action in two directions; that is, it 
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force necessary to operate the snap action of an 
eccentrically positioned diaphragm is not the 
Same as the force necessary to operate a correct 
ly concentrically positioned diaphragm; accord 
ingly, a switch with an inadvertently eccentrically 
positioned diaphragm is not satisfactory for con 
trol apparatus. Moreover, if the diaphragm is 
not concentric relative to the actuator, the ac 
tuator normally presses on only a portion of the 
predetermined area of contact. Thus, the ec 
centric diaphragm can be deformed adversely by 
eccentric pressure thereon. . . . . 

Particular attention is directed to the fact that, 
according to the present invention, centralizing 
means are provided to eliminate the possibility 
of manufacturing a Switch with a diaphragm in 
advertently eccentrically positioned relative to the 
bore in the main body and/or relative to the 
contacts and/or relative to the actuating means. 
Because portions of the outer wall 48 of the 
accentuating flange 50 fit against the bore-defin 
ing wall 37 in the base 22, the possibility of the 

: diaphragm 35 being adversely positioned is sub 
stantially eliminated. It should be noted that 
the diaphragm carries contacts 32 and 33 and 
centralizing means for positinning the contacts 
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resiliently urges its center 52 to a fully retracted 
position with a major force. Only when an ex 
ternal force greater than said major force op 
erates can the center be moved from its retracted 
position past a neutral point. When the center 
is moved past a neutral position, the center is 
resiliently urged by the stored energy of said 
diaphragm to an advanced position with a minor 
force. When the center is in the neutral and/or 
the advanced position, however, the major force 
Operates to urge said center to return to the re 
tracted position. As Soon as the superior ex 
terral force is removed, the major force op 
erates to return the center of its retracted po 
Sition. The major and minor forces are stored 
within the diaphragm itself, which is so prepared 
as to inherently possess the desired resilient char 
acteristics. Moreover, a small mechanical move 
ment of a point removed from the center 52 but 
On the inner portion 42 operates to move the 
center 52 a much greater distance. Thus, the 
Operation of the inner portion 42 of the dia 
phragm 35 is in many respects similar to the 
operation of the diaphragm described in Patent 
2,174,868. However, it should be particularly 
noted that, according to the present invention, 
the diaphragm 35 is provided with: (a) accen 
tuating means to achieve resilient characteristics 
not heretofore attainable in diaphragms; (b) 
diameter-minimizing means; (c) means for cen 
tralizing the diaphragm relative to the bore, for 
centralizing the diaphragm relative to the ac 
tuator, and for positioning the movable contacts 
relative to the stationary contacts; (d) means 
for "floating' the inner portion relative to the 
rim portion; and, (e) means for blocking the 
flexing action at a section inwardly removed 
from the gripped rim portion. 
In an ordinary simple dished diaphragm, the 

flexing action is transmitted from the center to 
the rim portion. However, according to the 
present invention, means are provided for block 
ing the resilient action before it can be trans 
hitted to the rim portion 44. Any of the walls 
47, 48 and 49, and particularly the inner wall 47, 
can function as a blocking means acting to dis 
sipate any residual flexing action transmitted 
thereto. Ordinarily the inner wall flexes With 
the inner portion, and the outer wall functions 
as a barrier preventing any further transmittal 
of flexing action. Thus, the rim portion 44 is 
protected against the resilient action. Because 
the rim portion is protected against resilient ac 
tion, the inner portion 42 can function efficient 
ly regardless of the degree of nonuniformity of 
the gripping of the rim portion, and other ad 
Vantages are achieved. 
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An actuator 53 is provided for moving the in 
ner portion 42 of the diaphragm 35. The actu 
ator may be in the form of a Bakelite button 
Secured to a metal stem 54 extending through an 
opening 55 in the cap 23. It should be especially 
noted that in the operation of the switch 20 the 
Stern 5 is depressed as indicated by an arrow 56, 
thereby causing the actuator 53 to depress the 
inner dished portion 42 of the diaphragm 35. 
The connector 43 and conductor 3 in the lower 
chamber 4 are thereby lowered with a snap ac 
tion, and maintained in an advanced position 
beyond a neutral point with a minor force, 
The possibility of adverse arcing between the 

stationary contacts 25 and 26 and the corre 
32 and 33 relative to the contacts 25 and 26. 75 sponding movable contacts 32 and 33 is elimi 

  



4 
nated by reason of the fact that substantially as 
long as the switch is open the movable contacts 
are maintained advanced beyond the neutral 
point. When the pressure on the stem 54 is re 
leased sufficiently to permit the diaphragm to 
move to the neutral point, then the major force 
urges the diaphragm into retracted position and 
actuates the movable contacts until they firmly 
press against the stationary contacts. As ex 
plained hereinabove, the diaphragm possesses a 
novel resilient action by reason of the provision of 
the accentuating portion. 46, and the two-way 
snap action is not dependent entirely upon the 
dished shape of the inner portion of the dia 
phragm. 

Particular attention is directed to the fact that 
a joint 57 between the stem 54 and the cap 23 

0 

5 

is made substantially gastight, notwithstanding 
the fact that the stem slides therein. An inner 
resilient gasket 58 (e. g., a gasket of rubber), a 20 
middle metallic gasket 59 (e. g., a gasket of Bab 
bitt metal) and an outer resilient gasket 60 in 
bores 61, 62 and 63 function to substantially pre 
vent any gas from escaping from the upper 
chamber 40 at the joint 57. In some instances 
the Babbitt or metal gasket 59 may be dispensed 
with, and the bore 62 may be Smaller in diameter 
to merely allow the stem to reciprocate therein. 

25 

Not only at the joint 5T but also throughout the 
switch 20 precautions are taken to make the en 
tire structure entirely impervious to the passage 
of gas. For example, a resilient gasket 64 may 
be provided at a joint 65 between the cap 23 and 
the base 22. As pointed out hereinabove, the cap 
and base are made of insulating materials Sub 
stantially impervious to gas and preferably re 
sistant to high temperatures. For example, Cer 
tain varieties of porcelain are suitable. It is 
highly important to prevent gas from entering 
or leaving the lower chamber 4 because if oxidiz 
ing or corrosive gases were to enter the lower 
chamber, the contacts 26, 26, 32 and 33 would 
be corroded; and because if the predetermined 
gas pressure in the lower chamber were reduced, 
objectionable arcing between the contact points 
during the opening and closing of the Switch 
might result. 
According to the present invention, it is highly 

important to maintain an equal pressure in the 
upper and lower chambers. To this end, the Con 
nector 43 is provided with an axial passageway 
66, and the actuator 53 is provided with a vent 
67. The flexing of the diaphragm 35, although 
creating a breathing action, does not create ad 
.verse pressure differences between the upper 
chamber 40 and the lower chamber 4. 
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Thus, it 

is possible to maintain a constantly equalized 
fluid pressure in both the upper and lower cham 
bers. According to the present invention, the 
upper and lower chambers may be filled with 
either gaseous or liquid fluids. If insulating 
fluids, such as fluorocarbons, chlorinated paraf 
fin oil, transformer oil, etc., are used it is possible 
to utilize the switch at voltages, temperatures, 
etc., which have heretofore been outside the field 
of micro switches. Wents 66' may be provided 
in the diaphragms. - .. 
Although the passageways 66 and vent 6 

equalize the pressure throughout the main cham 
ber 39 in the main body 2, every precaution is 
taken to prevent gas diffusion to or from the 
main chamber. Not only is the gasket 64 pro 
vided at the joint 65 but a gasket 68 is preferably 
disposed between the cap 23 and the rim portion 
44 of the diaphragm 35. 
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stationary, contacts 25 and 26. 

2,355,951. 
In the modified form of invention shown in 

Fig. 6, the main body 69 of a switch T0 is covered 
with a coating 7 of a material impervious to the 
passage of gas, and the sealing of the main cham 
ber 39 discussed above is further assured. The 
coating may be of wax, polyvinylidenechloride, 
glass or the like. It will be particularly noted 
that the joint 5 between the stem 56 and the 
cap 23 includes novel gasket means. 

Fig. 6 discloses a modified form of sealing 
means for the stem 54 including a flat resilient 
washer 72 disposed between the actuator 53 and 
the cap 23, which is compressed while the actu 
ator is in its normal retracted position." More 
Over, there is provided a simple resilient gasket 
73 of substantial thickness disposed between the 
cap 23 and the stem, 54 adapted to allow the stem 
to freely slide yet prevent any gas from pass 
ing through the sliding joint, 5. 

Referring now to the duplex form of the in 
vention shown in Figs. 8, 9 and 10, it will be 
Seen that there is provided a switch 74 having 
stem. 54, actuator 53, diaphragm 35, rim portion 
44, accentuating portion 46, dished portion 42, 
connector 43, contacts 25, 26, 32 and 33, plates 
30, bus bars 27 and 28 and rivets 29, as dis 
CuSsed in connection with the Switch 20. How 
ever, the Switch 4 differs from the Switch 20 
in the provision of novel gasket means 75 for 
the joiht 57, and in the provision of duplex switch 
ing means. 76 instead of single switching means. 
The novel gasket means 75 include a resilient 

gasket 77 Snugly embracing the stem 54 and se 
curely adhered to the cap 23, as by vulcanization. 
As an additional Safeguard against diffusion there 
may be (though not necessarily) provided the 
Washer 72 described in connection with Fig. 6. 
The conductor 3? carries the pair of upper 

contacts.32 and 33 normally pressed against the 
pair of stationary contacts 25 and 26 with a major 
force. When the stem 54 of the switch 14 is de 
pressed, a pair of lower contacts 78 and 79, 
carried by the conductor 3, is pressed against a 
pair of lower stationary contacts 80 and 8 with 
a minor force. Two bus bars 82 and 83 are con 
nected with the stationary contacts 80 and 8 
by means of the plates 30 and rivets 29 in a base 
84 of the switch 74. 

It should be particularly noted that when the 
stem is in a retracted position the bus bar 2 
is electrically connected with bus bar 28through 

However, when 
the stem is moved to the advanced position the 
bus bar 82 is electrically connected with bus bar. 
83 through the stationary contacts 80 and 8. 
Instead of using the actuator 54 in the switch 

20, the switch 70 or the switch 74, it is possible 
to use an actuator 85 shown in Fig. 11. Par 
ticular attention is directed to resilient fingers 
86 on the actuator 85, and to slots 87 which COOp 
erate therewith. In a switch provided with the 
actuator 85 a particularly desirable relationship 
between the actuating force, actuating distance 
and resiliency (and also a fuller utilization of 
the minor force) is achieved. 
An alternative form (88) of the diaphragm 35 

is shown in Fig. 7. Particular attention is directed 
to the fact that said diaphragm 88 includes the 
dished portion 42 and center discussed in con. 
nection with the diaphragm 35. However, the 
diaphragm 88 may include a rim portion 89 and 

5 

an accentuating flange 90 having characteristics 
differing from the inner portion 42. The rim. 
89 may be of different thickness, temper and/or 
rigidity from similar properties of the flange 90 
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and/or the dished portion 42. The rim 89, flange 
90 and dished portion 42 may be formed inte 
grally or separate members may be electrically 
welded together to produce the diaphragm 88 
having rim, flange and inner portions of differ 
ing characteristics. 

Instead of utilizing any of the gasket-sealed 
sliding joints between the stem 54 and the cap 
23, there may be provided in any of the above 
described switches 20, 70 and 74, a sealing means 
having no sliding joint. For example, and as 
shown in Fig. 12, metal (or rubber) bellows 9 
may be securely affixed not only to the stem 5 
but also to the cap 23. The stem 54 may include 
upper, and lower portions threadedly interen 
gaged and clamping the inner portion of the 
bellows thereto in a gas-tight connection. The 
outer portion of the bellows may be clamped to 
the cap 23 by suitable means, such as a gasket 
92 cemented thereto, and a plurality of circum 
ferentially disposed screws 93. 
In that form of seal shown in Fig. 13, there is 

provided a bellows 94 clamped against the inside 
of the cap 23 by the circumferentially disposed 
screws 93. Thus, the area of the bellows which 
might possibly be acted upon by external atmos 
pheric pressure is minimized. If desired, the 
gasket 92 may be positioned between the bellows 
and the inside of the cap 23. 
In Fig. 14 there is shown a gasket diaphragm 

95 adapted to seal the joint between the cap 23 
and the stem 54 without any possibility of gas 
leaking through a sliding joint. The diaphragm 
95 may be of rubber, metal or other suitable 
material, and may be secured (e. g., by cement 
ing and/or vulcanization) in suitable annular 
slots in the cap and stem. It will be noted that 
the area of the gasket diaphragm 95 is only a 
small fraction of the area of the main diaphragm 
42. 

Particular attention is directed to the fact that 
the metal used in the bellows 9 or 94 or the 
diaphragm 95 is so thin that it is not necessary 
to provide an extensive area to achieve the nec 
essary flexibility. Moreover, the bellows or dia 
phragm is so designed that its effective area is 
substantially less than one tenth the area of the 
main diaphragm and/or the top of the cap. 

It should be particularly noted that the pres 
ent invention does not consist of three mutually 
exclusive species but consists of improvements 
illustrated in connection with the Switches 20, 
TO and 74, and that the divers features of said 
switches 20, 70 and 74 may be utilized in each 
other. 

Wariations and modifications may be made 
within the scope of this invention and portions 
of the improvements may be used without others. 

Having thus described the invention what is 
claimed as new is: 

1. In an electrical switch, the combination of a 
main body having a main bore defined by a wall; 
stationary contacts in said body; a diaphragm 
secured to said main body; movable contacts as 
Sociated with said diaphragm; an actuator sup 
ported by said body and adapted to operate said 
diaphragm; 
spaced inwardly from the periphery thereof, co 
operating with the wall of the main bore for lo 
cating said diaphragm centrally relative to the 
main body and relative to the actuator, and for 
locating the movable contacts relative to the sta 
tionary contacts. 

2. In an electrical switch, the combination of a 
body having a main chamber; contacts within 

and means on said diaphragm, 
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5 
said chamber; a diaphragm associated with at 
least one contact and secured to said main body; 
an actuator having a cavity and acting on the 
diaphragm, and with the latter forming a closed 
chamber, and including a passageway from Said 
cavity to the exterior of said actuator. 

3. In an electrical switch, the combination of at 
least two body members forming a main body 
having a main chamber; stationary contacts 
within said chamber; a diaphragm clamped be 
tween said body members for dividing said main 
chamber into a plurality of chambers, and at least 
one vent associated with said diaphragm for per 
mitting the free passage of fluid from one to the 
other of said plurality of chambers; movable 
contacts associated with said diaphragm; and . 
means for positively centralizing said diaphragm 
relative to the main chamber and Said stationary 
and movable contacts relative to each other. 

4. In an electrical switch, the combination of 
a body having a main chamber; contacts within 
said chamber; a diaphragm unit supported by 
said body and dividing said main chamber into 
a plurality of chambers including means for per 
mitting the free passage of fluid from one to the 
other of said plurality of chambers; a reciproca 
ble actuator supported by said body for direct 
engagement with said diaphragm; and means for 
positively centralizing said disc relative to the 
main chamber and relative to the actuator. 

5. In a switch, the combination of a body hav 
ing a main chamber; contacts within the main 
chamber; an actuator supported by Said body 
and extending from within the main chamber to 

5 a point at the outside of the body; means aSSO 
ciated with said contacts and with Said body 
dividing said main chamber into a plurality of 
chambers; and means for maintaining a uniform 
pressure within said plurality of chambers at 
all times and for excluding external pressure 
changes therefrom. 

6. In an electrical switch, the combination of 
a main body; electrical contacts; a diaphragm 
supported by said body, and associated with and 
controlling at least one contact; a rim portion 
on the diaphragm; an accentuating portion in the 
diaphragm; and a dished portion in the dia 
phragm, said rim portion, accentuating portion 
and dished portion differing from each other in 
resiliency characteristics, and the accentuating 
portion being adapted to prevent flexing of the 

... dished portion from flexing the rim portion. 
7. In an electrical switch, the combination of 

a body having a main chamber; a diaphragm unit 
asSociated with said body, dividing the main 
chamber into upper and lower chambers, and 
ineluding a passageway between the upper and 
lower chambers; a stationary contact associated 
With Said body; a movable contact operatively 
asSociated with and carried by the diaphragm; 
an actuator associated with said body and said 
diaphragm for operating the diaphragm; a stem 
for operating the actuator and extending through 
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the main chamber. 

the body; gasket means associated with said stem 
for preventing fluid from entering or leaving the 
main chamber; and an insulating liquid filling 

8. In an electrical switch, the combination of 
a body having a main chamber defined by a wall; 
a diaphragm unit associated with said body, di 
viding the main chamber into upper and lower 
chambers, and including a passageway between 

, the upper and lower chambers; a rim portion on 
the diaphragm; a dished portion on the dia 

75 phragm; an accentuating flange between the rim 

  



6 
and dished portions; means urging the dia 
phragm to Snap from a neutral position to an 
advanced position with a minor force and urging 
the diaphragm to Snap from the neutral and 
from advanced position to a retracted position 
with a major force; means centralizing the dia 
phragm including a portion of the flange Con 
tiguous the chamber-defining wall of the main 
body; and gasket means preventing any fluid from 
entering or leaving the main chamber. 

9. In an electrical switch, the combination of 
a main body having a bore-defining wall; a dia 
phragm carried by said body normally urged to 
a retracted position; a rim portion on the dia 
phragm; means securing the rim portion to the 
main body; an inner dished portion on the 
diaphragm; an accentuating flange on the dia 
phragm disposed between the rim portion and 
the dished portion; a stationary contact; a Con 
tact carried and moved by the diaphragm; means 
urging the diaphragm to Snap from a neutral 
position to an advanced position with a minor 
force and urging the diaphragm to Snap from 
the neutral and from the advanced position to 
a retracted position with a major force; and 
means centralizing the diaphragm relative to the 
bore including at least a portion of the flange 
substantially contiguous the bore-defining Wall. 

10. In an electrical switch, the combination of 
a main body; a diaphragm carried by said body; 
a rim portion on the diaphragm; means securing 
the rim portion to the main body; an inner dished 
portion on the diaphragm; an accentuating flange 
on the diaphragm between the rim portion and 
the dished portion adapted to confine flexing of 
the diaphragm to the dished portion and away 
from the rim portion; a stationary contact; a 
contact carried and moved by the diaphragm; 
and means urging the diaphragm. to Snap from a 
neutral position to an advanced position with a 
minor force and urging the diaphragm to Snap 
from the neutral and from the advanced position 
with a major force. s 

11. In an electrical Switch, the combination of 
a main body having a bore and a shoulder; a 
diaphragm; at least one stationary contact; at 
least one movable contact carried and moved by 
said diaphragm; a rim portion on the diaphragm; 
means maintaining the rim portion on the shoul 
der; an inner dished portion on the diaphragm, 
said dished portion having a snap action in two 
directions, normally flexed to a position at one 
side of its neutral point and exerting a continuous 
reaction to return thereto when moved to a posi 
tion at the other side of the neutral point; an 
accentuating flange on the diaphragm between 
the rim portion and the dished portion; and 
means centralizing the diaphragm relative to 
the main body, including at least a portion of 
the flange substantially contiguous the bore. 

12. In an electrical switch having a body; and 
dished diaphragm resiliently urging its inner 
most portion to snap from a neutral position to . 
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resiliently urging its innermost portion to Snap 
from the neutral and from the advanced position 
to a retracted position with a major force, the 
combination of flange-defining inner, Outer and 
bottom walls on the diaphragm, said walls defin 
ing a flange adapted to accentuate said resilient 
urging and adapted to centralize the position of 
the diaphragm relative to the body. 

13. In an electrical switch, the combination of 
a main body having a main chamber; a station 
ary contact; a movable contact; a diaphragm 
unit associated with Said main body and dividing 
Said main chamber into upper and lower cham 
bers, adapted to move said movable contact rela 
tive to said stationary contact, and including a 
vent between said upper and lower chambers; an 
actuator slidably supported by said body, in oper 
ative association with said diaphragm; and gas 
ket means on said body for excluding external 
fluid from and internal fluid uniformly in both 
of Said pair of chambers. 

14. In an electrical switch, the combination of 
a base having a cavity; a cap having a cavity and 
an aperture; a diaphragm associated with and 
between said base and cap, dividing the cavities 
of the base and cap into a pair of chambers and 
including a vent for equalizing the pressure in 
said pair of chambers at all times; a rim portion 
On the diaphragm; an inner dished portion on 
the diaphragm having a minor force in one di 
rection and a major force in another direction; 
an accentuating flange between the rim and 
dished portion; means for securing said base cap 
and rim portion together; sealing means between 
the base and cap; a stationary contact secured 
to said base; a movable contact carried by said 
diaphragm; an actuator in one of said chambers 
asSociated with said diaphragm and having a 
stem extending through the aperture in the cap; 
and gasket means between said stem and cap for 
preventing passage of fluid therebetween. 

15. In an electrical switch, the combination of 
a main body having a main chamber; stationary 
contacts; movable contacts; and means secured 
to said main body for reciprocating said movable 
contacts and for dividing said main chamber into 
a plurality of substantially closed chambers, in 
cluding a diaphragm unit with a duct adapted to 
pass fluid between the plurality of chambers. 

16. In an electrical switch, the combination of 
a main body having a main chamber; at least one 
stationary contact; a diaphragm secured in said 
body and having a clamped section and a flexible 
Section; at least one movable contact actuated 
by said diaphragm relative to said stationary 
contact; and means for limiting and terminating 
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movement of the flexible section of said dia 
phragm at a section spaced appreciably inwardly 
of said clamped section. 

JOHN M. COFFEEN. 
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