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~ 4 Claims,

My invention relates to switches of plunger
type.

A purpose of my invention is to protect &
switch from injury by moisture. -

A further purpose is to cover the press button
of a switch by & moisture proof cap which is flexi-
ble encugh to permit the button to be pushed
through the protecting cap and in which the cap
is sealed against the switch casing by axial clamp-
ing of the border of the cap.

A further purpose is to provide a plunger switch
with a complete water-tight protection which
shsall not interfere with proper operation of the
switch.

A further purpose is to maintain approximately
atmospheric pressure upon the switch contacts to
be broken, even at high altitudes.

A further purpose is to cut off oxygen supply
from switch contacts to be broken.

A further purpose is to limit exactly the forwa.rd
and rearward strokes of the plunger so as to
maintain cam or wedge pressure upon a shorting
bar at either or at both ends of the plunger
stroke.

Further purposes will appear in the specifica~
tion and in the claims.

Figure 1 is a longitudinal, central section of
one form of my invention applied to a plunger
switch, in open position. The size is greatly ex-
aggerated as compared with that of the present
product.

Pigure la is a fragmentary, longituidinal sec-
tion of a modified form. .

Figure 2 is & section of Figure 1 taken upon
line 2—2, enlarged as compared with Flgure 1.

Figure 3 is a fragmentary section correspond-
Ing generally with Figure 1, but showing to a re-
duced scale the switch parts in closed position.

Figure 4 is g front end elevation to reduced
scale of the structure of Figure 1. -

In the drawings similar numerals indicate like
parts.

It makes but little difference in the use of the
fiexible and resilient cap or cover features of my
invention as to the character of the interior of
. the switch, provided the casing terminates in an
outwardly flaring flange to which the cap is
clamped and, contain radially within this flange,
an sutomatically retracted bution, plunger or
lever which can be operated through the flexible
cover, so that the only hand or machine oper-
ation required is the movement by which the
switch is thrown.

The invention has been lustrated. in connec-
tion with a simple form of fully operative spring-
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retra.cted plunger switch in order that the show -
ing may he complete.

The outer casing 11 carrying the entire switch
operating construction is threaded at 12 in order
that conveniently it may be mounted upon a
panel 13 by which the casing may be either
grounded or insulated as desired. ' If it be the
intention to ground the casing, this casing will,
be electrically conducting; if it is to be insulated,
the material of the casing need not be electrical-
ly conducting. This same threading is used in
applying the present invention. . - .

The switch is held against the panel between
two nuts I4 and 1§ in connection with which, on
one side or other of the panel, but preferably on
the forward side, a washer 16 may be used. The

‘panel opening will ordinarily be threaded, in

which case the nuts will be lock nuts and in Fig-
ures 1 and la the washer may bea lock washer.
In the figures, the front of the casing is pro-
vided with a circular flare or flange 7 against the
rear wall of which and about which is clamped
the border I8 near the edge 19 of a flexible and
resilient waterproof cap or cover 20, which is
preferably made of rubber, natural or synthetic.
The border at and near the edge is sprung
over the flange so as by its retraction to fit with-
in and against the inner diameters ‘of the flange
springing into the annular space 2{ axially back
of the flange. This space has been accentuated
by grooving the casing at 22 immediately back

-of the flange, in order to enlarge the area of the

back or rear face 28 of the flange to which the
cap border is to be clamped.

: THe border is clamped against the rear face
of the flange by a nut 24. In Figure 1% the nut
effective for this purpose is shown at {4’.

Clamping the cap against the flange of the
outer casing effectively seals the. front end of
the switch, protecting the interior of the cap
and all within it against moisture. In addition-
to this mechanical clamping of the resilient cover
to the casing, this joint between the parts is addi-
tionally protected by bridging the clamped joint
by an insulation type seal about what I have called
& plunger 28. The cap might be thrown about .
another type of switch operating mechanism than
& direct plunger, though not to the same ad-
vantage. )

In order that I may show a complete switch
operating mechanism-—even though it be one
only of many switch mechanisms that' can be
protected by the cap and sealing—I describe 1t
in connection with a plunger type of switch shown.

In the structure of the figures, the body of the



2,451,176

switch is tubular and is bored at 28 and counter-
bored at 27, 28 and 29 forming shoulders 36, 3
and 32. The largest diameter of cylindrical opeti-
ing 1 at the rear. o L

“The body is desirably metallle. It is insulated
‘gt the reer by the insulating block 83 and rear-
/wardly-open cup insulation 34, both within the
. bore. The forwardly facing botiom 35 of the
cup closes the bore forwardly except for aper-
“ture 86. The two parts of the insulation indi-
eated sre separate becauss of requirements for

sssemblage. 'The front about the cap and clamp- .

"ing nut and permissibly about the.entire mount

~ g sealed against moisture by latex or synthetic

rubber or other similar protective material in the
form of & coating $7, which most desirably is
vulecanized in place. A carboxyl polyvinyl chloride
acetate is excellent for this purpose. .

The cup insulation is fixed in position at its

gront edge by shoulder 30. The rear block 33 is
set by engagement of the outer flange 38 with
the rear end of the casing or body.
. The connection between the rear block and
the casing and the connection between: the
molded-in terminals 38, 40 and the rear ‘block
are protected against moisture by a coating, 41
" of latex or synthetic rubber or other suitable
compound, which with latex or rubber is vul-
cenized in place. : ; : )

The terminals are supported by block 36 and

are. turned radielly across toward each other

as at 42, 42 so as to be connected by the front
plate &6 of a shuttle or shortening bar 48, mov-
ing longitudinally of the .casing within a space
48. The shorting bar comprises said -electrically
conducting front face plate 44, apertured at 47
in line with aperture 38, The plate 18 turned rear-
wardly at its ends 48, 48 and in rear position of
the bar, engages the front face of the block in-
sulation by the ends &8, 48 to limit the rearward
“movement of the bar. . AR .
. Both side edges B0 of each of the rearwardly
turned ends 48, 49 are turned, one toward the
other, to constrict or at least imit the side move-
ment, away from each other, of the ends Bi of
transversely extending parallel spiral springs 52,
“The extent of this constriction or restriction is

capable of adjustment during assemblage by-
turning the side edges to different extients so.

as to accommodate the same shorting bar size
and construction to switches in which the leteral
pressure of the springs against the cams of &
hill and valley plunger may be quite different,
making 1t possible by adjustment of the extent of
inturning of the edges to make quite a consider-
able difference in the resistances offered by the
_side springs to lateral flexure of the springs by
engagement of the plunger cam. -

The rear of the shuttle or shorting bar is
preferably formed by & plate of insulation, aper-
tured at 63’. v

In considering the “plunger” 26 above, I have
contemplated the entire plunger system, from
the push button 54 to the plunger shaft 58, which

- carries the hill and valley operating cam 886.

The pushbutton is externally flanged at the
.rear at B7 to siide within the miiddle counterbore
and the body of the button is guided within the
front counterbore. The piston-like plunger guide
68 is rigid with shaft 56 and provided with a
cylindrical stem §8 and front collar 80 fitting
within the recess of the button and is reduced in
diameter at 61 at the front end so as'to fit within
the overtravel spring. 82.

After the parts are assembled, the rear end of

4
the button about the recess is peened at 88 to
hold the collar within the button, Travel of the
button first moves the plunger stem against the
resistance of the retraction spring 83 until the
plunger is stopped. _
This movement of the plunger must be enough

. to pass the crest of the hill and valley cam be-
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tween the centers of the shorting bar springs,
causing the shorting bar to shift forwardly and
close the switch. Travel of the button beyond
the point at which the plunger stops causes com-
pression of the overtravel spring 62 to begin. The
crest of the double cam §6 i3 located at the point

where the two truncated cones come together, '

base to base.
different, . _
 During movement of the plunger rearwardly,
to cause forward (switch closing) movement of
the shorting bar, when the double cam is pushed
so that the crest of the cam passes downwerdly,
rearwardly in Flgure 2, past the plane between
the center lines of the shorting bar springs, the
shorting bar shifts forwardly and travels down
the long forwardly facing slope to closure, giving
a relatively slow movement and providing con-
veniently for overthrow of the plunger after the
shorting bar has been seated against the con-
tacts.
- On the retraction stroke the piston-like guide
engages the shoulder 31 at the front end of the
guide’s travel, preventing excessive forward travel
of the stem. . ‘

The plunger shaft is guided at its rear end by

The slopes of the two cams are

" the walls of the recess 68 whose bottom 66 can
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be used to limit the extent of travel of the plunger,
The travel can be limited also by complete com-
prescion of the retraction spring or, where the
seat of the spring is deep enough to permit the
spring to compress within it, the travel can be
limited by engagement of the rear face 67 of
the piston-like guide with the front face €8 of
the cupped insulation. o

 Positive limitation of the rearward movement

-0f the plunger shaft permits the shaft to be
stopped reliably while the shorting bar trans- -

verse springs are still engaged by the front slope
of the hill and valley cam, thus maintaining

<pressure upon the shorting bar to hold it firmly

against the contacts 42 and 43, holding the switch
closed. )
. Both of the means for limiting the plunger
stroke stop it where the piston-like guide engages
the shoulder at 3l. On the rear stroke the
plunger is stopped by the bottom of the guide
opening. o
1 Complete protection against moisture, involv-
fng as 1t does complete protection against admis-
slon and outward flow to and from the interior of
the switch has several distinct advantages.
Wherever used the maintenance of a uniform
atmosphere about the arc is quite desirable, not
only as regards tke moisture, but as regards the
oxygen content. Where the space is closed, the
oxygen is soon completely burned out leaving an
inert gas in which the spark cannot find fuel.
When the switch is surrounded by rarified
atmosphere, as in high altitude airplane use, the
inert gas, even without its oxygen content, main-
tains a pressure within the enclosure greatly in
excess of the pressure of the surrounding air and
which is maintained at nearly the same reduced
pressure by the resistance of the cap expansion,
The protection against moisture means also

protection - against ice, which would otherwise

form upon the contacts. It also avoids ignition

o~
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of dangerous gases by contact of the gases with
the switch arc,

. When the rubber ecap is slightly collapsed dur-
ing the pushing of the plunger from the outside
of the cap, the pressure about the hill and valley
switch contacts is relatively slightly increased,
this additional pressure is maintained while are-
ing takes place. At high altitudes the one push-
ing upon the button through the rubber cap thus
slightly corrects and makes more nearly normal
the pressure at the time the switch is closed and
hence continues to maintain the higher pressure
during the time when the push button pressure

is released and at the beginning of which releas-.

ing the arc is made.

It will be evident that various forces are at
work in determining the conditions inside of the
switch. This pressure will be less in rarified
abmospheres because the outside pressure is very
much less than the approximately 15 pounds

" pressure per square inch at normal atmospheric
pressure.

The reduciion in pressure is offset by the resist-
ance of the cap meaterial to stretching, by the
burning out of the oxygen from the atmosphere—
on the other hand it is increased by the reduc-
tlon of volume of the space inside of the gwitch
by collapse of the cap when the plunger is thrown
rearwardly, which relative compression continues
when the button is rnleased and the switch is
opened,

I is to be noted that on the reverse movement,
when the pressure upon the push button is re-
leased the short and reiatively steep rearwardly-
facing slope of the came becomes effective.

In Figure 12 the cap and the manner of cep
fastening as well as the structure inside the cas-
ing is intended to be the same as that shown
in Figure 1. The casing is flared and grooved
and externally threaded, as in Figure 1, the only
difference being in the manner of the attachment
to the panel. In this case the panel is not
threaded, the cap is held in place by & nut 14
threaded upon the casing and compressing the
border end of the cap adjacent its edge.

When the acetate is used the sealing material
is not vulcanized.

The forwardly facing slope of the hill and val-
ley switch 15 more gradual (1. e, less steep), than
the rearwardly facing slope. At the switch clos-
ing end of the shorting bar movement, the springs
82 rest upon the forwardly facing slope s0 as to
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maintain forward pressure upon the shorting bar

to keep the contact firmly closed.
In view of my invention and disclosure varia-

tions and modificetions to meet individual whim

or particular need will doubtless become evident
to others skilled in the art to obtain all or part
of the benefits of my invention without copying
the structure shown, and I, therefore, claim all
guch ingofar as they fall wlthln the res.sona.ble
spirit and scope of my claims,

Having thus described my invention, what I
clatlmi; as new and desire to secure by Letters Pat-
ent is:

1. In a switch, an automatically retractable

: 6
switch having a threaded exterior and an out-
wardly faring flange upon the front and & spring-
retracted operating member moving forward and

back at the front, a waterproof, flexible and elas-

tic cup surrounding the flange and operating
member and engaging the rear of the flange and a
nut mounted upon the casing and pressing the
edge of the cup against the rear of the flange. )

2. In g switch, g casing having a threaded ex-
terior flanged st the front, a resilient, moisture-
proof cap of smaller edge circumference than
that of the inside of the front flange, & nut
mounted by the casing, axially engaging the edge
of the cap and pressing it tightly axially against
the rear face of the flange and switch mecha-
nism terminating in an operating plunger within
the cap, adapted to be operated from the ouiside
through the cap, thus taking advantage of the
flexure of the cap.

3. In a switch, an automatically retractable
switch having a threaded exterior and an out-
wardly flaring flange upon the front and a spring-
retracted operating member moving forward and
back at the front, 8 waterproof, flexible and elas-
tic cup surrounding the flange and operating -
member and engaging the rear of the flange, a
nut mounted upon the casing and pressing the
edge of the cup against the rear of the flange,
and s waterproof coating extending from the nut
to the cup and over the joint between the nus
end the cup to seal the same.

4, In @ switch, & cesing having a thx’eaded @R
terlor flanged on the froni, & resilient, molsture-
proof cap of smaller edge circumference then that
of the inside of the front fSenge, & nut mounted
on the casing, axially engaging the edsge of the
cap, and presging it tightly axially agaeinst the
rear face of the fiange, switch mechanisimy ter-
minating in an operating plunger within the cap,
adapted to be operated from the cutside through
the cap, thus taking advantage of the flexure of
the cap, and a waterproof coating of vulcanizable
material extending over the outside of the nut
and over the cap, sealing the joint between the
nut and the cap and vulcanized in place.

JOSEPH H. SCHELLMAN,
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