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9 Claims.

This invention relates te improvements in
lquid-tight electric switches, and the invention
relates more particularly to means for render-
ing substantially oil-tight manually opersable
switches of the reciprocating contactor type.

A primary object of the invention is to im-
prove and simplify the construction, assembly
and operation of the elements. which provide
oil-tightness of switches of the aforementioned
character.

Another object is to minimize the efect upon
the operating characteristics of such a switch

10

of the added element or elements affording oil-— :

tightness.

Another object is to provide oil-tight switches
of either the so-called one-hole mounting type
or the flush-plate type.

Another object is to provide for use of simple
additional or substitute elements to render
switches of a known form substantially oil-tight.

Another object is to provide for concealmant
of the elements which render such switches oil-
tight, whereby the external dimensions and the
attractive appearance of the latter is unafiected.

Another object is to provide for attainment of
the advantage of oil-tightness in switches of
the reciprocating contactor type without sacri-
ficing any of the functional or operative advan-
tages of the latter.

Another and more specific object is to provide
means for rendering substantially oil-tight such
reciprocating contactor switches of the rotary
selector type.

"Another object is to provide novel means for
rendering substantially oil-tight & reciprocating
contactor switch adapted for flush-plate mount-
ing.

Another object is to provide novel and simple
means for mounting such substantially oil- tight
switches.

Another object is to provide novel forms of
diaphragms of molded rubber or s rubber-like
material to render switches of the reciprocating
contactor type substantially oil-tight.

Other objects and adventages of the 1nven-
tion will hereinafter appear.

The accompanying drawings illustrate certain
embodiments of the invention which will now be
described, it being understood that the embodi-
ments illustrated are susceptible of modification
in respect of certain structural details thereof
within the scope of the- appended claims.

“In the drawings,

Figure 1 is a view, partly in vertical section
and partly in side elevation, of a pushbutton
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switch of the one-hole mounting type having
my improved elements associated therewith to
render the same "substentially oil-tight, the
panel, t¢ which the switch is atteched as e unit,

" being shown in section.

Fig. 2 is a bottom plan view of the push-
button shown in Fig. 1.
~ Plg. 3 is g side elevational view of the dia-
phragm shown in Fig. 1, the same being molded

‘to the form illustrated from rubber or a rubber-

like material.

Fig. 4 is a fragmentary veriical sectlonal view
of a rotary selector switch of the reciprocating
contactor type having my improved elements as-
sociated therewith to render the same substan-
tially oil-tight.

Fig. B i3 o perspective view of the diaphragm
shown in Fig. ¢, the same being molded from
rubber or & rubber-like material.

Fig. 6 is a fregmentary side elevational view
of a one-hole mounting type of reciprocating
contactor switch having g mushroom head op-
erator, the supporting panel and the gasket of
Tubber or rubber-like meaterial, which assists in
rendering the switch substantislly oil-tight, be-
ing shown in section. :

Fig. 7 is a fragmentary side elevational view of
8 flush-plate mounting type of reciprocating
contactor switch havinig s mushroom head oper-
ator, the Sush-plate, the metal guide and stop
plate, and the 7 -plete gasket of rubber or
rutber-like material being shown in section.

Fig. 8 is a fragmentzry sectional view of a
cne-hele [ mounted, veciprocating = contactor
switch of the pushbution type shown in Fig. 1,
but showing the ssme supported upon a flush-
plate having s gasket of rubber or rubber-like
material interposed between the $ame and a
supporting panel; portions of the elements in
Fig. 8 being shown in elevation, and _

Fig 9 is a fragmentary view, partly in sec-
tion and pertly in eleva.tion of a one-hole
mounted, reciprocating contactor switch of the
rotary selector type shown in Pig. 4, but show-
ing the same supported upon g flush-plate as
in Flg 8. ! .

Hdeferring drst to that form of my invention
shown in Figs. 1 fo 3, the numeral 18 (Fig. 1)
designates a one-plece molded insulating base
of the character disclosed in my application,
Serial No. 449,756, filed July 4, 1942, for Electric
switches. Base {8 and the switch parts asso-
ciated therewith, including plunger {1, bridging
contactors {2 carried by the latter, and the com-

‘bined stationary contact and terminal members




2
{8 and i4 carried by base 10, may be identical
with corressponding elements of the switches
shown in said application, Serial No. 449.756, and
are adapted to perform corresponding functions.
As disclosed in said application, Serial No.
449,756, base {6 may have attached thereto from
one pair up to four pairs of said stationary con-
tacts, and. from one to four bridging contactors
for -cooperation with the palr or pairs of con-
tacts. Flunger {2 is spring bissed outwardly
from the recess in base 18, the degree of out-
ward movement thereof being limited by engage-
ment of one or more of the bridging contactors
with an upper pair or pairs of stationary con-
tacts (or by engagement of said contactors with
“qummy” contact elements), as described in
said application, Serial No. 449,756.

The die-cast metal adapter member {8 may be
identical with that designated by numeral 60 in
the device of Fig. 15 of said application, Serial
No. 449,756, member {5 being provided with a
central, cireular opening having a screw-threaded
upper end portion %% to receive the externally
screw-threaded shank portlon 18 (Fig. 1) of a
hollow metal bushing, the enlarged head of which
is designated by numeral {8, Head 1§ is prefer-
ably vertically milled or otherwise roughened pe-
riphereily to facilitate turning or tightening
thereo? (as shown at 61> in Pig. 13 of sald applica-
sion, Serial No. 449,756). Head 16 is provided
with & downwardly facing annular clamping
shoulder 16 which is adapted to overlie the outer
face of o supvorting panel or cover member 117,
which is shown ag composed of metal. Panel 17

is provided with a circular opening (7 {o provide ‘3!

clesrance for the shank #82 of the bushing., In
practice & punched and stamped sheet metal in-
dicating plate 18 is interposed between annular
shoulder i80 of the bushing and the outer face of

panel 17, plate 18 having an opening 18 {o ac- -

eommodste the bushing shenk, and saild plate is
prefersbly provided with an infegral lug (not
shown, but corresponding to lug 64® in Fig. 13

of said application, Serinl Mo, 449,756) ; panel (T

heving at least one suitably shaped opening (not
shown) to accomrmodate said lug, which is like-
wise adapted to fit into any one of four recesses
provided at the upper surface of adapter 1§. Two
of said recesses consist of the countersinks f8P,
§5¢ opening to the upper surface of adapter I5;
whereas another diametrically opposed pair of
recesses (not shown) is positioned at right angles
to the respective countersinks 45 and {8c. The
opening or openings in panel 1Y to accommodate
the lug on plate (8 will therefore be drilled or
punched at any one or more of four points spaced
ninety degrees apert; the lug cooperating with
~ the wall of sald opening to insure agalnst rotary
or anguler displacement of plate 18,
The portion (not shown) of plate 18 having
. the desived lezend applied thereto may therefore
‘be positioned at any obe of four different angles,
depending upon the position In which the panel
7 is to be mounted, and the desired rotary po-
sition of the switch relatively to the panel. Mem-
ber i85 s provided with tapped passages 18¢ and
{8 which open o the respective countersinks 15b
and {8, said passages being sdapted to recelve
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- tending annular bead or enlargement 22¢,
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the thresded end portions 195, {9* of a pair of -

bolts the heads of which are located in the down-
wardly opening countersinks in the lower end of
base 19, as shown in dotted lines at 19, {9.

A flat, punched metal plate 20 is interposed
between the lower surface of adapter {5 and the
upper end portion of base {8, said plste having
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diametrically opposed end notches to accommo-
date the screw shanks 188, 19%, and a relatively
large central circular opening 20%, Thus the plate
20 is quite similar to the plate 48 in Fig. 9 of
said application, Serial No. 449,756, except that
the opening 20® is of substantially larger diam-

. eter than the opening 48 in plate 48,

The lower end of the central opening through
adapter 15 is in the form of a relatively large
downwardly opening couniersink or annular re-
cess {5, the upper end wall 13% of which forms
an annular shoulder which is adapted to overlie
the outwardly extending annular flange 21® of a
runched and stamped sheet metal cup washer
2i. The material of cup washer 21 extends
downwardly from flange 2(*, as shown at 2{b, and
then inwardly, as shown at 21¢; the inwardly ex-
tending portion 2l¢ terminating in the peripheral
wall 214 of a circular opening, as shown.

The means for rendering the switch mecha-
nism oil-tight preferably comprises a diaphragm
22, which is molded to the form illustrated in
Figs. 1 and 3 from high quality flexible rubber
or & rubber-like material. Preferably the dia-
phragm consists of the synthetic rubber or rub-
ber-like material which is sold commercially un-
der the trade name of “Neoprene.” Such mate-
rial is characterized by its high degree of flex-
ibility, toughness, long life, resistance to harden-
ing and cracking when in use, and especially by
its resistance to deterioration or disintegration in
the presence of oil, grease or other similar sub-
stances, which render the life of articles com-
posed of ordinary or natural rubber relatively
short. ' .

Member 22 comprises an intermediaté portion
22s {n the form of a frustrum of a cone, the flat,
circular upper end wall 220 of which is provided
with a relatively small circular opening 22¢ (Fig.
1) to accommodate the shank of a screw 23, as
hereinafter described. Member 22 is in the form
of a relatively thin web or diaphragm, and as
ghown said web is reflexed at 22¢ to provide
the upwardly and outwsrdly extending annular
Portion 22¢ is provided adjacent its
upper end 22f (see Fig. 3) with a laterally ex-
As
shown in Fig. 1 end 22! and bead 22¢ are posi-
tioned within the countersink 1% in adapter (8,
for compression -or clamping thereof between cup
washer 21 and plate 20, as an incident to tight-
ening of screws 8.

However, prior to such assembly of diaphragm
22 with respect to adapter {8 and switch base
12 a molded insulating pushbutton 24 is attached
to the diaphragm. Thus pushbutton 24 is pref-
erably provided with a central cylindrical stud
245, whose flat lower end 24> (Fig. 3) is offset
upwardly from the lower edge 24¢ of the periphery
or skirt portion 24¢ of the pushbutton. Stud 24»
{s provided with a downwardly opening recess
24 which iz tapped or otherwise threaded to ac-
commodate the shank of screw 23. A metal
washer 28 is preferably interposed between the
head of screw 23 and the upper end wall 220 of
diaphragm 22 to insure proper clamping of said
end wall against substantially the entire end sur-
face 24> of stud 24», Further offset upwardly
from the lower edge 24c of the pushbutton are
& plurality of integral struts or iillets 24!, 24«
24b  cavities ‘or recesses 24!, 24, 24k heing pro-
vided therebetween. In this manner pushbut-

ton 24 ic made relatively light, while insuring
adequate strength thereof.
Ag shown in ¥ig. 1, the arrangement is pref-
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erably such that upon assembly of the aforemen-
tioned parts, the flat upper end of the extension
(> of plunger {f will underlie and engage the
head of screw 23 to bias the pushbutton 24 to its
nermel] upper position, as an incident to move.-
ment of plunger 1 and its associated contactors

to their normal upper positions under the bisg

of said plunger as aforedescribed. .
From the foregoing description it will be ap-
parent that any ofl or other liquid which may
enter between the periphery of pushbutton 25
and the surrounding wall of the opening in busin-
ing {8 will be effectively trapped or stopped from
entering the switch chamber, by reason of the
presence of diaphragm 22. o

In order to prevent the possibility of oil or
other liquid entering the opening {7®* in panel
{7, and thence passing exterlorly over adapter
member {6 and base 10 toward the switch con-
tacts and contactors, I prefer to provide an an-
nular washer or gasket 26 which is interposed
between the upper end portion of adapter §5
and the lower surface of pane] I17. Casket 28
is preferably punched from a sheet of syathetic
rubber or rubber-like material, such as “Nep-
prene.” :

As will be apparent, upon manual depression of
pushbutton 24 against the bias of plunger {4 the
diaphragm 22 will bend or reflex annularly to
readily accommodate the downward movement
of the pushbutton, the amount of energy re-
auired to flex diaphragm 22 being relatively smal}
or negligible, as compared with that required to
overcome the bias of plunger 11. The means for
rendering the switch mechanism oil-tight thus
has comparsatively little effect upon the operat-
Ing characteristics of the switch, so that most
of the switch parts (including the plunger- bias.-
ing spring) may be identical with those of ordi-
nary pushbutton switches of the present char.
acter.

As will be apparent to those skilled in the art,
the panel {1, if serving as g closure for g hous-
ing. may have a gasket of the aforedescribed
rubber or rubber-like materia] underlying the
peripheral portion thereof (not shown) to more
completely Insure ofl-tightness of the switch
‘mechenism or mechanisms associated therewith.
 Figs. 1 to 3, inclusive, have been drawn to one
an~ one-hglf times normal seale. : '

The modification illustrated in. Figs. 4 and 5
may embody most of the elements of the switch
of Figs. 1 to 3, and also, therefore, meany of the
- elements disclosed in my aforementioned appli-
cation, Serial No, 449,756. The elements in Fig.
4 corresponding to those of Fig, 1 have been given
like numerals of reference. However, Fig. 4 dis-
closes & rotary selector switch (which may be
either the two-position type or three-position

typeé disclosed in my prior application filed July -

18. 1842, Serial No, 451,417, for Selector switches)
having my improved means associated therewith
to render the same substantially oil-tight.
Thus, with reference to Fig. 4, it is to be under-
stood that the selector switch will be of either
the two-position type or three-position type, de-
pending upon the formation of the groubs of
cam surfaces (not shown) at the lower edge of

the rotary actuating member 27 of molded insu-

lating material. as disclosed in sald application,
Serial No. 451.417. Member 27, which is prefer-
ably composed of “Bakelite,” is adapted to tele-
scopicelly fit onto the upper end of a cap mem-
ber 28 molded from like or similar material. Cap

28, in turn, is recessed to fit onto the laterally
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notched upper end portion 1% of projection 11
of plunger i1, a spring ring 29 belng forced or
snapped onto said reduced end {1° whereby g
frictional connectiorn between plunger 1 and
cap 28 iz provided. The diametrically opposed
sets of dowrwardly facing cam surfaces upon
member 27 are adapted for cooperation with the
diametrically opposed laterally extending lugs
28 and 28 upon cap 28 to effect or permit rove-
ment of plunger ! in opposite directions respec-
tively. :

As Jisclesed in saig application, Serig] No.
451,417, member 27 is provided ot its lower end
with dismetrically opposed laterally extending
lugs (not shown) of segmental form. Said lugs
are adapied to underlie the annular fAat portion
38 of a punched snd stamped sheet metal mer.
ber, said portion 28 being adapted to seat ageainsgt
the upper or end wall of countersink § 5% to there-
by limit the degres of upward displacement of
member 27. Portion 30 is provided with an in-
tegral upstanding lug (not shown) a% & predeter-
mined point in the periphery thereof, which hug
is adapted to fit within one of a plurality of
notches (not shown) in said end wall of counter.
sink 18!, whereby rotury displacement of portion
80 is prevented. Also formed integrally with por-
tlon 86 are a pair of diametrically opposed down-
wardly extending lugs 30¢ and 30> which jointly
cooperate with the lugs upon member 27 to limit
the degree of rotation of the latter in each di-
rection,

A cup washer 21, like that of Fig. 1, is posi-
tioned within countersink 15! to underiie portion
38 and lugs 382 and 30°. Due to the presence of
the cap 28 in the device of Fig. 4 the diaphragm
80, which assists in rendering the switch oil-
tight, is provided with a central portion 8i= of
substantially frusto-conical form; buf_of sub-
stantially less height than the corresponding por-
tion 222 of diephragm 22 (Figs. 1 and 3). Por-

- tion 8{* is'provided with an opening 24% (Fig: 5)
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of polygonel comtour to closely fit around the
projection {8® of plunger {1, said portion 3{° be-
ing of Increased thicknsss avound ovening §ib
to provide = flange 8{° having & fat upper sur-
face 809 which is adapted to be engaged by the
flat lower face of cap member 28, when the parts
are assembléd as shown In Fig. 4.

A split spring ring 82 underlies the flange §f°
and surrounds the of opening 84® to insure
- close At of the walls thereof around said pro-
jection fie of the plunger. In practice the split
ring 32 may be positloned upon the neck portion
of diaphragm &f sand the latter then pressed
downwardly onto projection {i® of the plunger;
or the ring may ke forcibly spread to provide for
proper positioning thereof after sliding of said
d'aphragm onto projection 1% The portions
8le, 30 ang 8i5 of disphragm 3 are substan-
Hally like the corresponding portions 22, 221 anid
228 of diaphragm 22, the diaphragm 3§ being
bent or reflexed ai i1, substantially as shown
ab 229 on diaphragm 22 (Figs. 1 and 3).

It is to be understood that diaphragm 8¢ is
preferably composed of the same material as the
dlaphragm 22 aforedescribed. The gasket 28 of
¥z, 4 is Interposed between the upper end por-
1 of adapter I8 and the lower face of panel

£7, ¢> perform the same function as in the device
of Fig. 1. Portions 3If and 342 are clamped be-
tween the peripheral fiange of cup washer 21 and
the outer surface of plate 26 upon tightening of
screws 18, as described in connection with Mg, 1.
.The manner in which the diaphragm 3¢ and gas.

e
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ket 26 act to provide oil-tightuness of the switch
is belleved to be cbvious from the description of
Fig. L.

In Fig. 6 I have shown a one-hole mounted
switch having a mushroom head type of operator,
the base 8, adapter {§ and supporting panel

 being identical with the correspondingly desig-
nated parts of Figs. 1 and 4. Thus, as disclosed
in sald applicetion, Serial No. 449,756, the mush-~
room head operating member 33 and the bushing
34 (whose threaded lower end 34* cooperatively
engages the threaded op>ning in adapter 15) are
so formed and so related to each other as to pro-
vide a substantial degree of cil-tightness there-
of, at least as regards splashed, sprayed or drip-
ping oil imyinging thereon, 1t being understood
that a switch like that of Fig. 6 is usually mounted
for movement of the rod or shaft of the mush-
room head in s horizontal plane, instead of the
vertical mounting thereof indicated in the draw-
ings. Accordingly, it is only necessary to addi-
tionally insure agalnst ingress of oll pa: ticles to
the switch parts through the opening i in
panel 17; and for this purpose I provide a gasket
28 of “Neoprene,” or & similar rubber-like mate-
rizi, which is adapted to be clamped between the
upper end of adapter 1§ and the inner face of
penel {71 as an incident to . tightening of bush-
ing 3&. As shown a metal washer of  suitable
thickness, or & plurality of metal washers 36 and
37 of different thicknesses may be interposed be-
tween the head of bushing 34 and the outer face
of panel 7. .
A plate 38 which acts as a guide for ithe pro-
jection [ I of the plunger and as a stop for the
lower end portion of the shaft of the mushroom
head operator 38 is Interposed between the lower
surface of adapter 19 (Fig. 6) and ths upper end
of base 18, said piate being also shown in section
in Mg 7, hereof, 2nd 2 like plate belng employed
in the devices of Figs. 16, 17 and 18 of sald ap-
plication, Serisl Mo. 449,756, and designated there
by the numersl 73. ¢
The mushroom head operated switch of Fig. 7
is quite similar o that of Fig. 6, but differs fromi
the latter in that the switch base 10 with its
associated parts is attached by the pair of screws
19 to a die cast metal flush plate 38. Flush plate

39 is quite similer to that designated by numeral.

83 in Figs. 20 and 21 of said application, Serial
No. 449956, but differs therefrom in respect of
the provision of s plurality of bolt openinks or
passages along each of the four sides thereof,
the intermediate openings in two of the sides of

flush plate 39 being shown at 392 and 38° in Fig ;

7: and fush plate 33 further differs in respect of
the provision of an opening of relatively large
diameter which is threaded, es indicated at 38°,
for cooperation with the threaded shank 34* of
bushing 36, . -

A gasket 80 is interposed between the flat lower
face or flange portion of fush plate 39 and the
upper surface of & panel 41, said gasket having
openings to provide clearance for the shanks ox
serews 42, and panel 4! having tavped openings
to accommodate said shanks. In practice the
gasket 40 extends outwardly to a flush relation-
ship to the periphery of flush plate 38 and in-
wardly to a flush relationship to the relatively
large rectangular opening #1® in panel 41. The
gasket 40 therefore cooperates with the other
elements to render the switch of Fig. 7 substan-
tially oil-tight. )

Tn Pig. 8 T have shown an oil-tight pushbutton
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tc 3, but with a flush plate mounting substan-
tially like that shown in Fig. 7. The parts of
the device of Fig. 8 corresponding to the parts of
Figs. 1 and 7 have been given like numerals of
reference. The manner in which the diaphragm
22 and gasket 40 act to render the switch of Fig.
8 substantially oil-tight are believed to be ob-
vious from the descriptions of Figs. 1 and 7. As
shown in Fig. 8, however, a relatively thick
washer 43 is interposea between the head 16 of -
the bushing and the upper surface of flush plate
39-to insure against possible interference between .
the lower end of the bushing shank 18* and the
cup washer 21.

In Fig. 9 I have shown an oil-tight rotary
selector switch substaniially like that shown in
Fig. 4, but with a flush plate mounting  sub-
stantially like that of Figs. 7 and 8. The parts of
the device of Fig. 9 corresponding to the parts
of Figs. 4, 7 and 8 have been given like numerals
of reference. The manner in which the dia-
phragm 31 and gasket 40 of Fig. 8 act to render
the switch of Fig. 9 substantially oil-tight are
believed to be obvious from the descriptions of
Figs. 4, 7 and 8. As shown in Fig. 9, however, &
metal collar or tube section 44 is adapted to be
interposed between the head 16 of the bushing
and a flat, annular plate 45 which is provided
with suitable legends (not shown) for coopera-
tion with a line or mark (see 27%, Fig. 4) upon
member 27 to indicate the condition of the con-
trolled circuit or circuits. Collar 44, as shown,
serves to conceal that portion of the threaded
shank i8% of the bushing which would otherwise
be exposed. Indicating plate 45 is preferably at-
tached to flush plate 39, as by means of & palr
of drive screws 46, which take into suitable re-
cesses drilled in the upper surface of said flush
plate, as will be readily understood by those
gkilled in the art.

As will be understood by those skilled in the
art, although the diaphragms 22 and 31 are pref-
erably molded to the ‘forms thereof shown in the
drawings, they may be molded to frusto-conical
form throughout the height of each of the same,
with the respective beads 22¢ and 31¢ thereof
located. upon the interiors thereof; the lower
ends thereof being thereafter turned inside out
to provide the forms illustrated and to position
said weads exteriorly thereof. Although the
beads 22¢ and 312 form the major portion of the
material to be clamped between cup washer 21

.and plate 20, it will be apparent from Figs. 1, 4,

8 and 9 that the end portions 22f and 3{f of the
diaphragms are likewise compressed or deformed
during the clamping operation to assist in pro-
viding the oil-tight connection between the
peripheries of the diaphragms and the respec-
tive adapter members 18.

Although I have herein disclosed the use of -
diaphragms of substantially frusto-conical form,
it i to be understood that if desired I may em-
ploy & diaphragm in the form of a bellows hav-
ing a plurality of convolutions or corrugations.
Similarly, although I have specifically described
the diaphragms .as composed of “Neoprene” or
a similar flexible, rubber-like material, it is ob-
vious that I may employ less flexible materials,
such, for instance, as rubber or a rubber-like ma.-
terial reinforced by & fabric or cloth, or a fabric
or cloth impregnated or otherwise treated with
sn oil-resistant and/or water-resistant material.
such as varnish or a cellulosic material.

I claim: -

switch substantially like that shown in Figs. 1 ™8 1, A substantially liquid-tight switch of the re-
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ciprocating contactor type, comprising a molded
insuiating base having a recess opening to one
end thereof, a contactor-carrying plunger slid-
able within said recess and spring-biased out-
wardly therefrom, contacts carried by said base
into and out of bridging engagement with which
said contactor is adapted to move, an adapter
member rigidly secured to the recessed end of
said base, a diaphragm of flexible, liquid-tight
meterial having a peripheral portion thereof
clamped between said adapter and said recessed
end of the base, sald diaphragm having a cen-
tral portion surrounding an outer end portion of
said plunger and clamped in 2 given Dosition rel-
atively to the latter to provide for liquid-tight-
ness of said central portion, the web of said dia-
phragm between said peripheral and central por-
tions being of greater length than the distance
therebetween and the same being reflexd upon
itself to provide an annular trough of approxi-
mately V-form in transverse cross section, the
excess length of said web being adapted to pro-
vide for movement of said plunger from its nor-
mai outer extreme position to its inner extreme
Position without stretching of the material oF said
diaphragm, whereby the manual operating force
required to effect inward movement of . said
plunger is substantially unaffected by said dia-
phragm, said adap*er member having a central
opening therethrough to accommodate 3 manual

operating member associated with said plunger,

and said diaphragm serving to stop or trap oil en-
tering said opening against passage into the re-
cess of said base, .

2. A substantially oil-tight switch of the recip-
rocating contactor type, comprising a molded
insulating base having -a recess opening to one
end thereof, a contactor-carrying plunger slid-
able within said recess and spring-biased out-
wardly therefrom, contacts carried by said base
into and out of bridging engagement with which
said contactor is adapted to move, an adapter
member rigidly secured to the recessed end of said
base, a molded diaphragm of resilient, rubber-
like material having a peripheral portion thereof
clamped between said adapter and said recessed
end of the base, said diaphragm having a cen-
tral portion surrounding an outer end portion of
said plunger and clamped in a given position rel-
atively to the latter to provide for oil-tightness
of said central portion, the web of said diaphragm
between said peripheral and central portions be-
ing of greater length than the distance therebe-
tween and the same being reflexed upon ijtself to
pbrovide an outwardly opening annular trough of
approximately V-form in transverse cross section,
the excess length of said web being adapted to
prrovide for movement of said plunger from its
normal outer extreme position to its inner ex-
treme position without stretching of the material
of said diaphragm, whereby the manual operat-
ing force required to effect inward movement of
said plunger is substantially unaffected by said
diaphragm, said adapter member having a cen-
tral opening therethrough to accommodate a
manual operating member associated with said
plunger, said diaphragm serving to stop or trap
oil entering said opening against passage into
the recess of said base, the peripheral wall of said
adapter opening having a screw-thread formed
thereon, a hollow metal bushing having an en-
larged head forming an inwardly facing clamp-
ing shoulder and a reduced shank externally
threaded for cooperation with the screw-thread
aforementioned, said shoulder being adapted to
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overlie the outer face of a suitably perforated
panel and said adapter member being adapted to
underlie the inner face of said panel, and a gasket
of resilient, rubber-like material interposed be- .
tween said inner face o the panel and said
adapter to insure against passage of oil from the
Panel opening to the exterior of said adapter and
said insulating base, .

3. A pushbutton operated switch of the recip-
rocating contactor type adapted for one-hole
mounting upon a perforated panel or the like,
said switch including an adapter member having
a threaded central opening therethrough, the
outer end of said adapter being arranged to seat
against the inner surface of said panel around
the perforation in the latter, a hollow metal
bushing having a head adapted tc seat against the
outer surface of said panel and an externaily
threaded shank adapted to engage said threaded °
opening to provide for one-hole mounting of said
adapter, a pushbution reciprocable within said
central opening, a flexible diaphragm of resilient,
rubber-like material molded to substantially
frusto-conical form, the flat upper end of said
diaphragm having a relatively small opening
formed therein, a screw the shank of which pene-
trates said opening and takes into a tapped re-
cess in the lower end of said pushbutton, the head
of said screw clamping said upper end into oil-
tight engagement with said pushbutton, said
diaphragm being reflexed upwardly upon it-
self to provide an annular web portion of sub-
stantially V-shape in transverse cross section,
the outer end of the reflexed portion of said dia-
Phragm having an annular bead formed integral-
ly therewith, said adapter being recessed at its
inner end to accommodate said bead, a recessed
molded insulating base underlying said adapter,
and means associated with said base to clamp
said bead in oil-tight relation to said base and
said adapter as an incident to securement of said
base and adapter to each other.

4. A pushbutton opereted switch of the re-
ciprocating contactor type adapted for one-hole
mounting upon & perforated panel or the like,
said switch including an adapter member hav-
ing & threaded central opening therethrough, the
outer end of said adapter being arranged to seat
against the inner surface of said panel around
the perforation in the latter, a hollow metal bush-
ing having a head adapted to seat against the
outer surface of said panel and an externally
threaded shank adapted to engage said threaded
opening to provide for one-hole mounting of said
adapter, a pushbutton reciprocable within said
central opening, a flexible diaphragm of resilient, -
rubber-like material molded to substantially
frusto-conical form, the flat upper end of said
diaphragm having & relatively small opening
formed therein, a screw the shank of which pene-
trates said opening and takes into a tapped recess
in the lower end of said pushbutton, the head of
said screw clamping said upper end into oil-tight
engagement with said pushbutton, said dia-
phragm being reflexed upwardly upon itself to
provide an annular web portion of substantially
V-shape in transverse cross section, the outer end
of the reflexed portion of said diaphragm having
an annular bead formed integrally therewith,
sald adapter being recessed -at its inner end to
accommodate said bead, a recessed molded insu-
lating base underlying said adapter, means asso-
ciated with said base to clamp said bead in oil- ‘
tight relation to said base and said adapter as an
incident to secur€ment of said base and adapter
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to each other, end a gasket of resilient, rubber-
like material interposed between the outer end
of said adapter and the inner surface of said
panel to sssist in rendering said switch substan-
tially oil-tight, ‘

5. In combinaticn, an electric switch of the
reciprocating contactor type; said switch includ-
ing a recessed molded insulating base,
metal flush plate to the inner surface of which
sa‘d base is rigidly secuved, said flush plate hav-
ing a relatively large screw-threaded opening
_ forraed therein;'a hollow-metal bushing Laving a
head portiorn overlying said flush plate and a
shank portion having threaded engagement with
said opening, a switch operating element posi-
tioned within said bushing and accessible from
the exterior tnereof, said flush plate/‘ having an
annuler recess formed in the lower surfacs there-
of, a diaphtagm composed of flexible, rubber-like

material having its peripheral edge portion posi<~

tioned within' said annular recess and clamped
therein as an incident to rigid securement of said
pase to said flush piate, the central portion of
said diaphrasm having means associated there-
with to provide for oil-tight connection thereof to
a reciprocating part of the switch, and said dia-
phragm including a reflexed web portion between
said periphera! end central portions to provide
for mqvement of said central portion throughout
its total tange without requiring any substantial
degree of stretching of said web portion.

6. In combination, an electric switch of the
reciprocating contactor type, said switeh includ-
ing a recessed molded insulating bease, a cast
metal flush plate to the inner surface of which
said base is rigidly secured, said flush plate hav-
ing a ‘relatively large serew-threaded opening
formed therein, a hollow metal bushing having &
head portion overlying said fiush plate and a
. ‘shank portion having threaded engagement with
sald opehing, a switch operating element posi-
tioned within said bushing and accessible from
the exterior thereof, said flush plate having an
annular recess formed in the lower surface there-
of, a diaphragm composed of “Neoprene,” said
diaphragm having its peripheral edge portion
positioned within - said annular recess anc
clamped therein as an incident to rigid secure-
ment of sald base to said flush plate, the central
portion of said diaphragm having means asso-
ciated therewith to provide for oil-tight connec-
tion thereof to a reciprocating part of the switch,
said diaphragm including a reflexed web portion
between said peripheral and central portions to
provide for movement of said central portion
throughout its total range without requiring any
degree of stretching of said web portion, a per-
forated panel to which said flush plate is rigidly
but removably secured, and means including a
gasket of “Neoprene” interposed between said
flush plate and said panel to assist in rendering
said switch substantially oil-tight.
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7. In an electric switch of the reciprocating
contactor type, in combination, a recessed molded
insulating base, a contactor-carrying piunger
slidable within said recess, a die-cast metal mem-
ber to which said insulating base is rigidly se-
cured, a perforated panel affording & support for
said metal member, a resilient, synthetic, rubber-
like gasket interposed between said metal mem-
ber and said panel, said metal member having a
relatively large threaded opening formed therein,
o metal bushing having an externally threaded
shank for cooperation with said opening, a recip-
rocating actuating member for the switch having
a bearing engagement with said bushing, and
means associated with said actuating member o
assist in rendering said switch substantially oil-
tight.

8. In an electric switch of the reciprocating
contactor type, in combination, g recessed molded
insulating base, a contactor-carrying plunger
slidable within said recess, 8 die-cast metal mem-
ber to which said insulating base is rigidly se-
cured, a perforated panel affording a support for
said metal member, a resilient, rubber-like gasket
interposea between said metal member and sald
panel, said metal member having & relatively
largs threaded opening formed therein, a metal
bushing having an externally threaded shank for
cooperstion with said opening, a reciprocating
actuating member for the switch comprising a
metal rod of circular cross section having a close
sliding fit within said bushing, and means com-
prising a metal head of mushroom form rigidly
attached to the outer end of said rod, the inner
end of said mushroom head being adapted to
overlap the outer end of said bushing under all
conditions to assist in rencering said switch sub-
stantially oil-tight.

9. In combination, an electric switch of the re-
ciprocating contactor type, sald switch including
a recessed molded insulating base, a cast metal
flush plate to the inner surface of which said base
is rigidly secured, said flush plate having an
opening formed therein, a switch operating ele-
ment positioned within said opening, said flush
plate having an annular recess formed in the
lower surface thereof, a diaphragm composed, of
flexible, liquid-tfght material having its periph-
eral edge portion positioned within said annular
recess and clamped therein as an incident to rigid
securement of said base to said flush plate, the
central portion of said diaphragm having means
associated therewith to provide for Hquid-tight
connection thereof to a reciprocating part of the
switch, and said diaphragm including a-reflexed
web portion between said peripheral and central
portions to provide for movement of sald central
portion throughout a predetermined relatively
large range corresponding to the movement of the
switch coniactor. -
CLYDE F. ROBBINS.




