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1

This invention relates to electric switches and .

has among its objects to provide a switch that is
proof against the passage of liquid or gas that
may corrode the contacts, to provide a self-
contained switch that is applicable to articles
such as electric handlamps, and to provide such
a switch that is available for the control of more
than one circuit.

According to the invention the switch com-
prises terminal contacts and & circuit-closing ele-~
ment sealed within 2 casing, and control means
for the circuit-closing element projecting out-
side the casing.

The circuit-closing element may conveniently
take the form of a ball, drum, cylinder or plung-
er of conductive metal or it may comprise a body
of non-conductive material, such as a plastic ma-
terial, in or upon which conductive strips or sur-
faces are fitted or formed for engagement of the
terminal contacts.

The invention further comprises the features
of construction hereinafter described.

The invention is illustrated, by way of exam-
Dle, in the accompanying diagrammatic drawings.

Figure 1 is a longitudinal section of a construc-
tion of the switch.

Figure 2 is an end view of the switch repre~
sented in Figure 1 viewed from the operating end
of the switch.

Figure 3 is an end view of the switch repre-
sented in Figure 1 viewed from the opposite end
of the switch.

Figure 4 is a cross-section taken on the line
§—4 of Figure 1.

Figure 5 is a longitudinal section of a modified
construction of the switch.

In carrying the invention into effect, by way
of example, in the construction of 2 self-con-
tained switch that is proof against the passage of
liquid or gas and that is adaptable to g hand
lamp, such as a miner’s electric lamp, as illus-
trated in Figures 1 to 4 of the accompanying
drawings, the casing consists of a body 1.of eb-
cnite or other insulating or non-conductive ma-
terial such as a plastic material, that comprises
suree parts of differing and graduated diameters
axlally disposed and is closed at the smaller end,
she first part, of largest diameter, having a bore
hat is in two parts of differing diameters, the
2art 2 of the bore of larger diameter being at
he outer end of the casing and being formed
with a screw thread 3 for the reception of a clos-
ng plate or ring 4 having a cooperating threaded
ortion. The second part 5 and the third part 6
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of the casing, of the smaller diameters, are bored
each to an appropriate diameter as at 7 and 8.

The second and third parts §, 6 of the casing
serve to house the spring-pressed plunger 8 made
of ebonite or other non-conductive materia]l or
of a plastic material, which is formed with a
stem 18 of a diameter slidably to fit the bore 8
of the third part 6 of the casing, of smallest di-
ametber, and with o head {! that is a clearance
fit within the bore 7 of the second part 5 of the
casing. The spring {2 is helical and is disposed
between the head (i and the shoulder 13 formed
by the reduction of diameter at the junction of
the bores 7, 8 of the second and third parts 5,6
of the casing. The bore T of the second part 5
is continued for a short distance into the first
part of the casing { and there are here disposed
two terminal contacts 14, {5 extending radially
through the wall of the said part and having
pointed or spring ends protruding into the hore
¥, or as may be required. Within the inner part
16 of the bore of the first part of the casing {
there is disposed a ball {7 of silver, brass or other
conduetive metal that is g rolling fit in the hore,
The head {i of the spring-pressed plunger § is
shaped to avold engagement with the terminal
contacts £4, {5 and also to form an axial recess
{8 of spherical curvature to serve as a seat for
the ball {7. Thus, so long as the hall {7 is not
subjected: to pressure to overcome the force ex-
erted by the spring-pressed plunger 8, the latter
will press the ball cut of engagement with the
terminal contacts {4, i%. If is the purpose of the
operating element {9 to control this tendency at
will. :

At the shoulder formed by the change in di-
ameter of the parts 2 and 6 of the bore of the
first part of the casing there is seated a trans-
verse diaphragm 28 of rubber or a synthetic ma-
terial of the required elasticity effectively seal-
ing the bore against the passage of liquid or gas
and retained in position by a retaining ring 2!.
The ring 21 may he of ebonite cr other non-
conductive material or of plastic material.

The operating element {9 is formed of ebonite
or other non-conducting material or of plastic
material and comprises a cylindrical body 22 that
is a sliding fit within the outer bore of the first
part of the casing and is formed at the inner end
with a cylindrical extension 23 of reduced diam-
eter to pass freely through the diaphragm-~retain-
ing ring 21 and to bear upon the diavhragm 23
by means of its end face 24 which is formed to a
spherical curvature to correspond with that of
the ball 17, "At the outer end the element 19 s
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formed with a cylindrical part or extension 25 of

a diameter to fit slidably in the closing ring or
plate 4 of the casing { and of a.length.fo.extend.
outwardly to serve ass knob or handlexby avhich:
the operating element {9 may be manipulated. 5
A sealing washer or packing ring 26 of a plastic.
material or other material for the purpose is re-
cessed into a peripheral channel.at:a.:-position: to.
bear upon the inner surface of the bore of the:
closing ring or plate 4. The operating element.19.10.
is thus adapted to press the ball lT ihto _engages-
ment with the terminal contacts:.14,. {57 through .
the medium of the diaphragm 208. The positions

of the operating element 19 'may-be-determined’:
by the engagement of a spring ball catch 2T set: 15
radially in the wall of the casing: l.-with:any..one.:
of a number of circular recesses 28 formediih-the..
bottom of a groove or channel 29 in the peripheral
surface of the body 22 of the element and set-at-

a small angle to a plane.transverse to the axis. gq
The engagement. of theball:catch.27-in:the:groove::
or channel 29-constrains the: possible: movement:

of the element to o limited movement: of-rotation
that is accompanied- by a slight: axial:movement-

to move:the ball 11 into, or-to permit. it to:movegs
out of, contact with the terminal contacts:i#:and:
15; the: recesses determining, the: required: posi--
tions.

The switch may be mounted upon:the-lamp;or:
other article: to: which it is: applied -as- may:be:gg
required by the:construction of the-lampiand:the:
electrical connections may. be made:to:the.ters
minal contacts in any conventional:manner, such:-
as by soldering; by the use of clamping;screws.
or-by:other means::

The switeh  hereinbefore. described:: may- be=
adapted to control two.or more:circuits inasim--
ple manner ‘as. indicated, for example -in-broken::
lines in Figure 1, by the provision:of -aistrip;cons
tact 20 - extending longitudinally along thexbere: 49
16; of- the casing: from: one.of the:terminal: con-
tacts 14, 15: and- disposed.: so:as alwaysitosheyin:
contact  with. the ball 1T throughout:- its ;axial:
movement and: an: additional terminal: contact &4~
with-which- the:ball- 17 may come into contact: 45
when retracted from. the-two:terminal contacts:
i4; 15, to. a-determined extent.under:the:forece:of:
the:spring-pressed. plunger-92.- The :strip..contact:
30:may be a spring contact.

Tt is not: essential that. the-/body:of the:casing: 50
should:be: formed: :in: three. parts: ofi differing -dis-
ameters: The:outer shapg-of the casing;l-may be:
adapted torthe.article:with which.theswitch:is:to-
besused:

In g construction of switch adapted for the con~ 55
trol.of two circuits:-alternatively, as.illustrated.in
Figure 5 of the accompanying drawings, the body:
of the:housing:or casing:is:a:cylinder:32of ebonite::
or othier non-conducting material, such:as:a:plas:
tic material, that:is:moulded or.otherwise formed: 60
with a-closed:end: 38 and:a cylindrical. bore34:that:
may have the:inner -closed.-end:35:centrally. re=
cessed at 36 to:form. a seating:for:a helicakspring;.

37 to act upon:the plunger 38 and increased:in:

35
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42, 43 and 44 and the ball 45 are advantageously
of silver but may be of other conducting metal or
alloy,. The ball is a clearance fit. in the bore 34
and while remaining always:in contact with the
common terminal contact 42 is pressed always in
the. direction of the outer pin contact 43 by the
plunger 38 under the action of the spring 37.
The:plunger 38 may be of a material such as that
ofsthe housing or casing. It has the outer part
reduced in diameter to clear the inner pin contact
4% and. the outer end 46 advantageously of
coneave curvature to fit the ball. )
The operating element is in two parts, the outer
ofiwhich:is a:cylindrical body 47 that protrudes
- axially-through a retaining ring 48 to a degree
determined by a shoulder 48 formed by an in-
crease i diameter of the body 49, which shoulder
is received in a corresponding annular recess at
the-inner side of the retaining ring 48. The pro-
truding part of the cylindrical body 48 serves by
its:rotation by hand to effect the operation of the
switch:.: For: this purpose the inner end .face:50:
of:the: cylindrical body is inclined to the axis and:
is .set.in:contact with g similar and complemens-
-tary.end: face- 51 formed on the second part. of.
the-operating element which is a cylinder 52:0f a.:
length: sufficient to permit the formation of-the .
inclined end face 5i and which has an-axial-stem-
53.by. which it may move the ball through. the
-diaphragm 4f. The second part §2 of:the operat=
ing-element is. constrained for movement only: in:-
the:axial.direction by the provision: in the wall
of the housing or casing of a guide pin §4:that:
engages:in. a longitudinal channel or groove §5%iin

- the:periphery of the cylinder §2. The retaining;

ring:48 has'the inner face recessed and internally:
screw-threaded -at 58 to engage a screw: thread:
formed.on the periphery of the housing- or.casing:
32.at the:outer end.. The ring 48 is thus effective-
to retain the parts of the operating: element in-
the-relative -positions to permit them to function.
The diaphragm. 41, of rubber or a-synthetic:.
material, is advantageously provided as a.rela=
tively.thick annulus of an -inner diameter slight--
:ly.greater than that of the stem 53 of the second
part 52 of the operating element and: with:an.:
axial. pocket-like: part 871 of relatively thin-walls
into.which-the said stem 53 extends and through
which pressure is applied to the ball . 45: Thex
i.diaphragm- 41 is.maintained in position on.the
shoulder- 48 of the bore-39 -of the housing or-
casing 32 by a locking ring 58 fitting. the said:
bore:: ‘
In the operation of the switch the- rotation..
—of: the. outer or first part 471 of the- operating
element relatively to the: second part 52 :impels:
the.latter to move axially to press the ball 45,
against the force -exerted by the spring-pressed®
plunger. 88, into contact with the inner pin: con-
-tact. 44 and.thus. establish a circuit through the.-
said..contact. and the common terminal contact.
42.  On.further. rotation of the first part.of:the.
operating, element in the same.direction or. in.the.
reverse direction; the plunger 387is permitted to

diameter at 39, towards the outer end:to:formia 65:force the ball 45 out”of contact with the inner

shoulder 40 upon.which: may: be:seated:the:fléx--
ible diaphragm 41. At.a:position: atithe:ihner:
side of the shoulder: but:not: far: removed: the :
housing- or- casing is:prepared:to:receive:at-one:
side & common terminal plug contact:42 and ix-70
opposed positions but:spaced:apart the:comples-
mentary pin contacts-43; 44; that protrude: intox
the ‘bore 34:of tle:housing:or:casing -andihave:
their inner. ends: bevelled or: othierwise shaped:

pincontact 44 and thus break the circuit. Fir-
ther-rotation-permits the ball to be forced by the
plunger 38 into  contact with the outer pin con=
taet-43-for the closure of the:second circuit:
THhe -parts-of the operating element and the re-
taining: ring-may e of the -materials hereinbe--
forexmentioned: or -of other materials adapted for:
the:purpose: The:retaining ring 48 may bezpes
ripHerally: secrew~threaded: to serve also as means:

efféotively: to: contact the:-ball 48 The:comtarts: 75 for mounting the switch.:
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By predetermining the distance between the
contacts 43, 44 and the angle of the inclined end
faces §0, 51 of the operating element the switch
may be adapted as a micro-switch, the travel of
the ball 45 being reduced as required for exam-
ple to 20 thousandths of an inch.

The switch according to the invention may be
used with advantage particularly - for marine
equipments and in all situations where the con-
tent of moisture in the air is high.

I claim:

1. An electric switch comprising an insulating
casing having one end open and the other end
closed by an integral wall, said casing further
having at least three internal bores of different
diameters, the smallest bore being at the closed
end and the largest bore being at the open end
with an intermediate bore therebetween, a shoul-
der formed on the intermediate hore by the larg-
est bore, a flexible diaphragm held against said
shoulder to provide a seal between said largest
and intermediate bores, terminal contacts ex-
tending through the wall of the casing into the
intermediate bore, a circuit-closing element mov-
able lengthwise of the intermediate bore for en-
gagement with said contacts, a plunger in slidable
engagement with the wall of one of said bores,
a spring holding said plunger in engagement with
the circuit-closing element to urge the Ilatter
toward said diaphragm, and an operating -ele-
ment fitting within the largest bore and being
rotatably adjustable therein for movements axi-
ally of the bore to press the diaphragm into
engagement with the circuit-closing element for
selectively maintaining the latter in circuit-open-
ing or circuit-closing ‘position.

2. An electric switch according to claim 1, in

1o
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which the possible movement of the operating
element in the casing is determined by a guide
channel or groove.

3. An electric switch according to claim 2, in
which the operative and inoperative positions of
the operating element are determined by spaced
recesses and cooperating stop deviees.

4. An electric switch according to claim 1, in.
which the operating element is comprised of
more than one part and the parts are relatively
movable on the rotation of one bart to effect an
axial movement of a second part for the pur-
bose of moving the circuit-closing element,

5. An electric switch according to claim 4, in
which the relatively movable parts of the oper-
ating element are provided with co-operating cam
surfaces.
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