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1

This invention relates zenerally to €lectric
switehing devices and more particularly to such
devices which are generally -classified as-electrical
interlocks.

Such devices usually comprise a push rod or
plunger-operated switching mechanism used for
various switehing -operations in circuits. TIn the
application of these interlocks to electrical cir-
cuits, the ecircuit requirements may be such as
to indicate normally open inferlock switching
in some -instances, normally closed interlock
switching in other instances and in still other
instances both. As a general rule in the as-
sembly of -electric control panels wherein such
switching is required, eleetrical interlocks of the
two different types, namely the normally -closed
contact type and the normally open contact type,
must be stocked.

In view of this -situation, in an effort to mini-
mize the stocking of varieties of different items,
attention has been devoted in the past to the
development of electrical interlocks whieh could
be -assembled or modified on the job to provide
either of the two types of switching mentioned.
Such operations, however, are time consuming
and for the most part are not entirely satisfac-
tory.

Accordingly, it is a principal object of this
invention to provide an electrical interlock of
the character generally referred to, which is
operable either as a normally open or normally
closed switching device.

‘Further to the preceding object, it is an ob-
ject of this invention to provide such an electrical

interlock which may be used either as a nor-

mally open or normally closed interlock without
the need of disassembling or reassembling the
‘mechanism.

‘More specifically stated, it is an object of this
invention to provide an electrical interlock of
the character generally described having two
mounting faces and suitable mechanism wherein
by mounting the interlock on one mounting face,
normally open interlock operation may be ob-
tained, and by mounting the interlock on the
remaining mounting face, normally closed inter-
lock operation may be obtained.

A general object of this invention is to provide
an interleck 0f the character hereinabove re-
ferred to whieh is simple with respect fo oper-
ational requirements, positive in operation, and
easily manufactured.

The foregoing statements are merely illustra-
tive of the various aims and objeets of this in-
wvention. Other objects and advantages will be-

15

20

30

X8
(2

40

45

50

b5

2
come apparent upon o study of the following dis-
closure when considered in conjunction with
the accompanying drawings, in which:

Figure 1 is a longitudinal sectional view of
an electrical interlock embodying the principles
of this invention;

Figs. 2 through 6 are details of several of the
components of the interlock «of Fig. 1;

PFig. 7 is a modification of the invention illus-
trated in Fig. 1;

Figs. 8 and 9 illustrate details of certain of
the structural components of Fig. T;

Fig. 10 is a side elevational view of -another
embodiment of this invention;

Fig. 11 and 12 are respectively end and top
views in €levation of the structure of Fig. 10;

Fig. 13 illustrates the interlock of Fig. 10 ar-
ranged for normally ‘closed contact operation;

Figs. 14 through 18 illustrate certain struc-
tural details of the embodiment of this inven-
tion shown in Figs. 10 through 133

g, 19 is a variation of the structure illus-
trated in Fig 15; and

Figs. 20, 21 and 22 show a further variation
of the structure of Fig. 15.

In general, this electrical interlock accom-
plishes the aforesaid objects in the manner in
which the interlock plunger is mounted in the
interlock casing. In all of the arrangements
fllustrated herein, the plunger is slidably
‘mounted by suitable guide means which in turn is
slidably mounted in the interlock casing. The
guide means is movable between two positions,
and in this operation carries the plunger and
movable contact mounted on the plunger hetween
the mentioned two positions. In one position
of the guide means, the movable contact is -com-~
pletely disengaged from the stationary contacts
of the interlock. Tn the other position of the
guide means, the movable contact is engaged
with the stationary eontacts, affording by means
of this simple manipulation of the guide means
selective normally closed or normally open op-
eration of the interlock.

One specific structure functioning according
to the aforesaid general principle, is illustrated
in Fig. 1 and comprises generally a casing |
which is arranged in. two halves la and 1b.
Stationary contacts 2¢ and 2b are secured be-
tween the two sections of the casing fa and b
at the time of assembly.. Openings 3¢ and 3b
are provided in the respective casing sections
ig and b in positions in opposite ends of the
assembled casing structure and slidably reeeive
therein for limited outward movement the re-
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spective guide members 4¢ and 4b. These guide
members, as illustrated, are identical and as bet~
ter seen in Figs. 4 and 5, are provided with out-
wardly projecting flanges 5, which engage suit-
ably shaped surfaces of the respective openings
S¢ and 2b to limit the outward travel of the
guide members. These guide members may be
extrusions of sheet material or may be molded
articles of any suitable material. Moreover, any
suitable means for limiting the indicated out-
ward movement of the respective guide members
may be utilized. i

A plunger § is slidably mounted through the
openings 1g and Tb of the respective guide mem-
bers. This plunger is a stamping of sheet mate-
rial provided with a spring-receiving slot 8 having
spring guide projections %« and 9b projecting in-
wardly of the slot 8 from each end theregf. A
coil spring 18 under a predetermined degree of
compression is fitted over the spring-receiving
projections 9¢ and 8b, and seats in the extremi-
ties of the slots 8 The length of this slot and
consequently the position of the respective ends
of the compression spring 19 correspond to a pre~

determined normal spacing of the guide members 2

£a and 40 along the plunger & for the specific
interlock casing which has been illustrated.

The respective end faces ic and {d of the casing
ections constitute the mounting faces of the in-
terlock assembly. The details in which the inter-
lock may be secured on a mounting surface, such
as 14, which is only fragmentarily shown, have
not been illustrated in the interest of simplicity
since any of the numerocus conventional mounting
means may be utilized.

When the interlock is mounted with the face
fd against a suitable mounting surface or panel,
such as |1, having an opening 12 therein suffi-
ciently large to clear the bottom end of the
plunger 8, as viewed, the guide member 4b is
moved inwardly of the interlock casing to a posi-
tion in which its outer face is flush with the sur-
face td of the bottom section of the interlock
casing. The inner edge of the opening 7Tb in the
guide membper 20 abuts the bottom end of com-
pression spring {8 and moves the plunger & to
the position illustrated. The upper guide mem-
ker da rides the upper end of the compression
spring 18, and as a consequence is thrust out-
wardly of the interlock casing to a position in
which the locks 5 engage the corresponding sur-
faces of the opening 3a in which position the
movement is stopped. As earlier noted, this po-
sition corresponds substantially to the wosition
occupied by the upper end of the slot 8 in the
plunger 6. '

The movahle contact assembly is also a stamp-
ing of sheet material which for this application
is preferably a good conductor of electric current
since the movable contact conducts current be-
tween the respective stationary contacts 2a and
2b. The plan view of the movable contact is
llustrated in Fig. 2, and a sectional view taken
on the line ITT—III of Fig. 2, and differing from
that illustrated in Fig. 1, appears in Fig. 3. This
movable contact {3 is provided with g slot {4 of
sufficient width to clear the coils of the spring
i8. Projections 5 project inwardly from each
end of the slot 14 in the movable contact. This
movable contact is resiliently attached to the
plunger by a pair of springs (6 which are dis-
posed bhetween respective mounting or  spring
plates {7 fitted over respective projections {8 on
the plunger and the respective projections {5 on
the movable contact.
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The arrangement is such that the springs are
in compression when the movable contact is in
the position illustrated against the stationary
contacts 2¢ and 2b or when the movable con-
tact rides against the stops te and tf, which are
integrally formed with the upper interlock cas-
ing section fa. The normal position of the con-
tacts when this assembly is mounted upcn the
surface !d for the closed position which is as
illustrated.

If under these conditions a force is anplied to
the upper end of the plunger § to effect move-
ment thereof downwardly against the force of
the spring 8, the spring § is compressed, and the
projections {8 on the plunger move downwardly
through the plane of the movable contact to a
position below this plane in which the force of
the springs {6 has a component directed towards
the stops fe and {f. This force drives the mov-
able contact in a snap-acting movemenst from its
position contacting the stationary contacts into
engagement with the stops ie and if to open the
electrical connection across the stationary con-
tacts. When the force is removed -from the
plunger §, spring bias returns the plunger to the
position illustrated in which the spring-carrying
projections {8 on the plunger 6 again cross the
plane of the movable contact, and with a snap-
acting movement, the movable contact is engaged
with the two stationary contacts.

If it is desired to operate the interlock of Fig. 1
as a normally open switching device, the entire
assembly is inverted, and the end face ic of the
interlock casing is positioned on the mounting
surface il with the end of the plunger § project-
ing through the opening (2 in the mounting sur-
face in the same manner as illustrated. In this
instance, the guide member 4o is moved inwardly
of the interlock casing until its outer face is

ush with the plane of the mounting face le.
The entire plunger assembly is moved by the
force applied thereto- through engagement of
guide member &q with the end of the compression
spring €. Projections {8 of the plunger pass
through the rlane of the movable contact {8, and
the toggle action of springs {$§ moves the movable
contact into a position engaging the stops {e and
{f. The other end of the compression spring 8,
which engages guide member 45, now thrusts this
guide member outwardly of the interlock casing
to a position corresponding to that illustrated in
connection with guide member 8¢, and the switch
is now ready for use as a normally open switch-
ing device,

Although the snap-acting toggle-type opera-
tion of the movable contact, which has bes:
illustrated in Fig. 1, may be desirable for certain
circuit applications, such switching action is not
required in every application. In Fig. 7, a type
of mounting of a movable contact 20 is provided
in which make and break operation at a speed
corresponding to the speed of movement of a
plunger 24 is obtained. In Fig. 7, parts corre-
sponding to those of Fig. 1 bear like reference
characters.

Plunger 2{ in this application is of the con-
figuration illustrated in Fig. © and is provided
with two slots 22 and £3, each having spring-
receiving projections 24 projecting inwardly from
the ends of the slots. The inner ends of these
slots are symmetrically disposed with respect to
the geometric center lengthwise of the plunger
and are spaced apart a distance corresponding
to the thickness of the movable contact 29.

Movable contact 20 is provided with a slot 25
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of slightly larger .dimension in length and in
width tham the wcross-sectional dimensions .0f
plunger 21. -“This movable contact is slipped
over the plunger 21, and thereafter the springs
26¢ and 250 are positioned in the respective slots
2% angd 22 over the prejections 24 to resiliently
secure the movable cantact substantially cenfrally
of the plunger.

As in the case of Fig. 1, this movable plunger
is ‘meunted in suitable guide members 4¢ and 4b
which are slidably fitted in the respeclive open-
ings ‘8¢ and 3b in the respective casing sections
1a and I of the interlock casing 1. The sta-
tionary -contacts 2¢ and 2b are again clamped
between the respective easing sections le and {b
in ‘positions o intercept the movable contact in
its movement with the plunger. The interlock
is assembled on the surface 11 in normally open
position. In this arrangement, the guide member
4b projects inwardly of the interlock casing and
the guide memhber fa projects outwardly of the
casing.

In its ineperative position, the plunger is sup-
ported in the position shown, that is, it is pre-
vented from axial movement through the respec-
“tive guide members by the spring 26a and 28b.
When & force is applied to the upper end of the
plunger 2i, as viewed, the spring 26b is com-
pressed as the plunger moves downwardly. When
the movabie contact 28 engages the stationary
contacts, spring 26a is compressed and thus
provides secure contact engagement. When the
force is removed from the plunger 2{, both
springs 26¢ and 28b urge the plunger upwardly,

as viewed, until such time as movable contact 20 -

disengages the stationary contacts. Spring 26D
then restores the plunger 2§ to its normal posi-
tion.

Ags in the ecase of Fig. 1, this interlock assem-
bly may be operated as a normally closed switch-~
ing device by the simple expedient of inverting
the assembly on the surface 11, which reverses
the positions of the respective guide members 4a
and 4b with respect to the interlock housing and
moves the plunger therewith to a position in
which the movable contact 28 engages the sta-
tionary contacts. When so mounted, application
of force to the opposite end of plunger 21 sepa-
rates the movable contact 28 from the stationary
contacts. In this operation, compression spring
28a alone supplies the biasing force.

Tn the embodiments of the invention herein-
above considered, no consideration has been made
with regard to structural symmetry, for example,

of the sections 1g and {b of the interlock casing. ;

Tt is believed that structural symmetry of such
jtems is dGesirable from a manufacturing point
of view sinee the number of production tools
reguired to produce the parts for the unit may
thereby be minimized. Inasmuch as such design
problems are helieved to be within the capacities
of these skilled in the art, no effect has been
made herein with regard to these two embodi-
ments to illustrate symmetrical designs.

That such symmebry, however, is feasible, is
illustrated in that embodiment of the invention
illustrated in the remaining figures of the draw-
ings. This will be appreciatied by reference to
‘Figs. 10, 11 and 12, illustrating an improved
embodiment of this invention.

By particular reference to Fig. 10, it will be
seen that the interlock casing 27 is .comprised
of a pair of identical upper and lower sections as
viewed, designated 27¢ and 27b.. The genheral
structural features of this interlock arrangement
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6
are similar in principle to those “illustrated in
Pigg. 1 and %, and afford certain advantages
thereover, as will be apparent from ithe following
discussion.

Inthis assembly, a pair of identical stationary
contacts are gripped between the respective heus-
ing sections 2%¢ and 27b. These stationary con-
tacts are designated 28« and 28b, and are pro-
vided with similarly shaped offset contact ends.
These ends project into the casing into positions
te be straddied by the movable contact 28. .

The plunger 32 of this embodiment is detailed
in planform in Fig. 14 and is provided with a
pair of spaced slots 28a¢ and 300 adjacent oppo-
site ends thereof, and is further provided with
T-shaped projections 88e¢ and 38d which project
laterally thereof at the center of the plunger.
These projections provide spring seats 30e which
are spaced apart a distance corresponding to the
thickness of the movakle contact 23. The mov-
able contact is provided with a longitudinal slot
of = width corresponding to the thickness of
the plunger material and of the length to strad-
dle the T-shaped projections 38c and 30d.

The plunger is slidably mounted in a yoke 3i
which is comprised of two identical stamped and
formed sheet metal sections 3t¢ and (b of the
general configuration illustrated in perspective
in Fig. 15. Opposite ends of this yoke are pro-
vided with U-shaped sections 3{c which are dis-
placed in the same direction from the plane of
the section and of an internal width correspond-
ing to the thickness of the plunger 88. The depth
of the U-shaped section 2ic corresponds roughly
to a little more than half the width of the plunger
body.. When these items are assembled as ilius~
trated in Tig. 10, for example, the WU-shaped
sections 3lc forming a bearing or guide for slid-
ing movement of the plunger therethrough. The
distance between the outer ends of the respec-
tive slots 88¢ and 380 in the plunger corresponds
to the ‘internal longitudinal dimension of the
respective yoke sections.

In the assembly of this structure, the movable
contact 29 is slipped over the plunger §8 to ils
normal position centrally thereof. TRespective
spring plates 32 are then slipped over the plunger
from opposite ends thereof to abut ovposite sides
of the movable contact 29. Respective springs
23a¢ and 33b are then slipped over the opposite
ends of the plunger 3§, the inner ends of these
springs abutting the respective spring plates 32.
The outer ends of of the springs 33a and 23b are
shaped as illustrated in the perspective detail of
Fig. 16, having a diametricaily disposed end
piece 383c fitting through the respective slots $0a
and 30b in positions engaging the confronting
inner ends of the yokes assembled about the
plunger. Thus, outward travel of the outer ends
of the respective springs is limited by the re-
spective slots 38¢ and 38b, while travel of the
mentioned outer ends of the springs inwardly or
in compression is ohtainable within the limits

_of the lengths of the respective slots 300 and 39b.

The respective ends 27c and 2%7d of housing
sections 27a and 21b are provided with openings
of the configuration shown in Fig. 18. In this
figure, a circular opening 34 is provided with dia~
metrically disposed slots 34a. The diameter of
the opening 34 is sufficient to clear the dimen-
sion across the U-shaped sections of the as-
sembled yoke, and the dimension between the
kottoms of the slots 34a is sufficient to clear the
side sections of the assembled yoke and func-
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tion as a guide for the side sections to prevent
‘rotation of the yoke in the interlock casing.

The longitudinal dimension of the yoke is
greater than the dimension across the faces
27c and 217d of the interlock casing. As a conse-
quence, when the interlock is mounted on any
one of its mounting surfaces, for example, the
surface 274 as shown in Fig. 10, the bottom end
of the yoke is moved upwardly into the plane of
the mounting surface, and the upper end projects
above the top of the casing. In view of the con-
nection between the yoke and the plunger by
means of the respective springs 33¢ and 33b, the
plunger assembly including the movable contact
is displaced upwardly with respect to the casing
to a position in which the movable contact is dis-
engaged from the stationary contacts. This con-
stitutes the normally open position of the inter-
lock assembly. When foree is applied to the up-
per end of the plunger 3% moving the plunger
downwardly, spring 33«¢ is compressed at the time
movable contact 28 engages the stationary con-
tacts. Spring 33¢ is moved in compression until
the downward limit of travel of the plunger is
reached. When the plunger is released, both
springs thrust the plunger upwardly, and when
movable contact 25 disengages the stationary
contacts, spring 33b returns the plunger to the
position illustrated.

In this construction, provision is made to limit
the extent of axial movement of the plunger and
yoke assembly with respect to the casing to that
which is required for positioning either end of
the yoke in the plans of the rsspective mounting
faces 27¢ and 27d. This is accomplished by means
of lugs 3{d which project from opposite sides of
the yoke in diagonally disposed positions. These
projections or lugs, when the voke is assembled,
occupy bositions longitudinally of the yoke as-
sembly, and consequently constitute a limit of
movement for either direction of movement of
the plunger and yoke assembly with respect to
the casing. By making the sections of the yoke
with the diagonally disposed projections 3id, the
sections of the yoke may be assembled in face-to-
face relation without regard for the positions of
the projections as would be the case if but one
lug per section were used.

Alternatively, the yoke 31 may be & moided

item, as illustrated in Fig. 19, and designated §i7. .

Such a molded item may be a semi-cylindrical
structure having a slot 3!¢ longitudinally dis-
posed centrally thereof for the purpose of clear-
ing the movable contact 28 and further provided
with the slots 87 in the respective ends to receive
and guide sliding movement of the plunger 38.
Projections or lugs 3% correspond to projections
31d of Fig. 15. The principles of this construc-
tion, together with its function, will be under-
stood from the discussions concerning the respec-
tive yoke sections 3la and 31b.

Figs. 20, 21 and 22 are three views of a single
piece plunger guide having kox-shaped end sec-
tions 48 interconnected by legs 41 which are
spaced apart laterally a distance sufficient to
clear contact supporting springs such as 33a and
§3b. The end faces of sections 49 are each rec-
tangularly slotted at 42 to receive the plunger
such as 88. Lugs 45 project from the slotted end
faces to prevent the plunger guide from sliding
out of the housing after assembly. The same
principles regarding overall plunger guide length
apply here as in the structure of Fig. 10, for ex-
ample.

Fig. 18 illustrates the application of the embod-
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iment of the invention in Fig. 10 as & normally
closed interlock. In accomplishing this, as in the
previously described embodiments, the interlock
assembly is inverted, the surface 27c bheing
mounted upon the indicated mounting surface.
The yoke and plunger assembly is now displaced
in a direction to engage the movable contact 28
with the stationary contacts 28« and 28b. Some
overtravel is provided in this case as in the pre-
viously described cases so that the contact faces
are engaged before the end of the yoke is posi-
tioned in the plane of the mounting face 27c.
Thus, the spring 33¢ is compressed, and a contact
making force is applied to the contact assembly.

The arrangement shown in Fig. 13 can be mod-
ified to operate a little differently by eliminating
the upper portion of the housing, as viewed, se-
curing the plunger guide in the bottom part of
the housing, providing a slightly stiffer spring 33¢
than 330 so that contact 29 when released from
contacts 28¢ and 28b will occupy o normally open
position thereahove and riveting contacts 28a and
280 in the position shown so that they may be
swung aside about the rivet to release moving
contact 29 which would then be forced up by
spring 23b to a pesition above contacts 28¢ and
285 for normally open operation, after which
contacis 28a and 28D are swung back.

From the foregeing considerations, it will be
appreciated that the various objects of this in-
vention hereinbefore enumerated, together with
other objects which have since become obvious,
have been accomplished in each of the several
embodiments herein illustrated and desecribed,
and that these objects are accomplished by the
simple expedient of affording a degree of relative
movement between a plunger and a plunger
guide, and slidably mounting such plunger guide
in the interlock casing.

In the illustration and description of this in-
vention, certain specific structures for accom-
plishing the given end have been illustrated.
However, there are many other ways in which
this basic mechanical principle may be practiced
in such structures without departing from the
spirit and scope of this invention. For example,
in all of the illustrated embodiments, the guide
means has been designed to project from the
casing so that when a particular mode of opera-
ticn of the interlock is desired, it may be easily
obtained by the simple expedient of mounting the

roper surface of the interlock casing against the
mounting handle or surface for the interlock.
The guide means by engagement with the surface
of the mounting panel is therefore moved in the
proper direction and in the propsr amount to
pre-position the interlock mechanism for the
required mode of operaticn.

While it is thought that such an arrangement
represents a convenient and substantially fool-
proof design, it will be appreciated that this same
principle may be practiced with guide or yoke
assemblies which do not project from the inter-
lock casing but which lie wholly within the inter-
lock casing. Such guide means may then be
reached through suitable access holes in the cas-
ing proper with a screwdriver or other suitable
instrument, and pushed in the reguired direction
to lock the movable contact assembly in a posi-
tion to give the required mode of operation.
With such an arrangement, the guide means may
be suitably frictionally engaged with the casing
so that movement during normal operation will
not obtain, or stated otherwise, so that move-
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ment unless. by the instrumentality: suggested. will
not occur.

Likewise, although this mterlock has been illus-
trated with a single set of contacts. which are
hridged by the longitudinal dimension of a cur-
rent carrying movable contact, will be appreci-
ated that contact assemblies involving bridging
of stationary contacts across its lateral dimension
at each end of the movable contact may also be
provided.

Aecordingly, it is intended that the foregoing
disclosure and the showings made in the drawing
shall be considered only as illustrative of the
prineiples of this invention and not imterpreted
in a limiting sense.

I claim as my invention:

1. An electrical switch interlock comprising, a

casing having openings through opposite end
faces thereof, guide means slidably supported in
said openings, a plunger slidably mounted in said
guide means and projecting out of said guide
means at each end of said casing, spring means
axially disposed of and mounted on said plunger,
said spring means having displaceable end por-
tions on said plunger adjacent confronting por-
tions of said guide means, stationary contact
means mounted in said casing, movable contact
means mounted on said plunger to move there-
with between positions engaging and disengaging

said stationary contact means, the outer end &

faces of said guide means defining a dimension
therebetween greater than the dimension be-
tween said end faces of said casing, said guide
means being movable between two positions in
said casing and moving said plunger therewith,
affording selectively normally open and normally
closed positioning of said movable contact with
respect to said stationary contact means.

2. An electrical switch comprising, a casing

having openings through opposite end faces it

thereof, contact actuating means including a
plunger and guide means slidably engaging said
plunger at spaced points on said plunger, said
guide means being slidably mounted in said open-
ings, spring means on said plunger having end
portions displaceably engaged with said plunger
at said spaced points, corresponding portions of
said guide means engaging said end portions of
said spring means, the outer end faces of said
guide means defining a dimension greater than
the dimension across the end faces of said casing,
stationary contact means mounted in said casing,
movable contact means mounted on said plunger
for movement with said plunger between posi-
tions engaging and disengaging said stationary
contact means, said suide means because of en~
gagement with said spring means being effective
to displace said plunger and movable contact be~
tween normally open and normally closed contact
positions upon sliding movement of said guide
means through said openings.

3. An electrical switch comprising, a casing
having openings through opposite end faces
thereof, stationary contact means mounted in
said casing, a plunger, spring means axially dis-
posed of said plunger and having end portions
displaceably connected to said plunger at spaced
points therealong, guide means slidably mounted
in said openings and slidably mounting said
plunger through said casing, corresponding con-
fronting end portions of said guide means engag-
ing said end portions of said spring means, said
guide means having a dimension across the outer
end faces thereof greater than the dimension
across the opposite end faces of said casing, moy-
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10
able contact means meunted on said plunger to
move. therew1th between positions engaging and
; ;i 'onary contact means, saud

sprmg means bemg effectlve to dlsplace said
plunger and movable contact hetween normally
open angd nogmally closed contact positions upon
sliding movement of said guide means through
sald openings,

4. An eclectrical switch comprising, a casing
having openings im opposite ends thereof, sta-
tionary contaclh means mounted in said casing, a
plunger, spring means axially disposed of said
vlunger and having end portions displaceably
ted with sald plunger at axially spaced
S, movable contaet means mounted on said
guide means slidably mounted in said
s, and slidably mounting said plunger
; igh: an ing said end portions of
said sprmg means, sliding movement of said
guide means through sald openings displacing
said plunger and movable contact means with
respect to said stationary contact means between
normally open and nc_)gmally closed contact posi-

. tioms.

5. An electrical switch comprising, a casing,
stationary: contaet means mounted in said casing,
guide means slidably mounted in said casing, a
plunger slidably mounted in said guide means,
movable contact means mounted on said plunger,
spring means on said plunger and engageable
with said guide means for biasing said guide
means and said plunger toward given relative
axial positions, said guide means being movable
between two positions in said casing and moving
said plunger therewith, affording selectively nor-
mally closed and normelly open positioning of
said movable contact with respect to said station-
ary contact means.

6. An electrical switeh comprising, a support,
stationary contact means mounted on szid sup-
port, guide means slidably mounted on said sup-
port, a plunger slidably mounted on said guide
mesans, movable contact means slidably mounted
on said plunger, spring means interconnecting
said plunger, said guide means and said movable
contact means for biasing said plunger, said guide
means and said movable contact means into a
given relative axial relationship; said guide
means being slidable on said support between two
positions, respectively, normally engaging and
normally disengaging said moving contact means
with said stationary contact means.

7. An electrical switch comprising, a support,
stationary contact means mounted on said sup-
port, guide means slidably mounted on said sup-
port, a plunger slidably mounted on said guide
means, movable contact means slidably mounted
on said plunger, spring means interconnecting
said plunger, said guide means and said movable
contact means for biasing said plunger, said guide
means and said movable contact means into a
given relative axial relationship; said guide
means being slidable on said support between two
bositions, respectively, normally engaging and
normally disengaging said moving contact means
with said stationary contact means, and projec-
tions at spaced points on said guide mezns en-
gageable with cooperating portions of said sup-
port for limiting the extent of sliding movement
of said guide means on said support.

8. An electrical switch comprising, a support,
stationary contact means mounted on said sup-
port, a moving contact, a plunger slidably mount-
ing said moving contact, guide means comprising
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a pair of sections having slots therein, said guide
means straddling said plunger from opposite
sides thereof and slidably mounting said plunger
in said slots, spring means engaging said guide
means, said plunger and said moving contact for
biasing said guide means, said plunger and said
moving contact into a given relative axial rela-
tion, said guide means being slidable on said sup-
port between two positions respectively normally
engaging and normally disengaging said moving
contact with said stationary contact means.

9. An electrical switch comprising, a support,
stationary contact means mounted on said sup-
port, a moving contact, a plunger slidably mount-
ing said moving contact, guide means comprising
a pair of sections having slots therein straddling
said plunger from opposite sides thereof slidably
mounting said plunger in said slots, spring means
engaging said guide means, said plunger gnd said
moving contact for biasing said guide means, said
plunger and said moving contact into a given
relative axial relation, said guide means being
slidable on said support between two positions
respectively normally engaging and normally dis-
engaging said moving contact with said station-
ary contact means, and projections at longitudi-
nally spaced points on at least one of said sections
and engageable with cooperating portions of said

10
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support for limiting the extent of slidihg move-~
ment of said guide means on said support.

10. An electrical switch comprising, a- support,
stationary contact means mounted on said sup-
port, a plunger guide slidably mounted on said
support and having a pair of interconnected lon-
gitudinally spaced end sections each having an
opening therein,-a plunger slidably fitted through
the openings in said plunger guide, a pair of com-
pression springs coaxially disposed about said
plunger, the outer ends of said compression
springs each releasably engaging a cooperating
portion of said plunger adjacent the respective
end sections of the plunger guide, a moving con-
tact slidably disposed on said plunger between
said compression springs, said plunger guide
being slidable on said support between positions
normally engaging and disengaging said moving
contact with said stationary contact.

VINCENT G. KRENKE.
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