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This invention relates
construction.

One of the objects of this invention, is to pro-
vide a push button switch construction that can
be made of individually simple and inexpensive
parts and capable of ease and dependability of
assembly. Another object is to provide a push
button switch construction the parts of which
can be assembled with facility and dependability
in the form of several sub-units, and the sub-
units in turn assembled in a simple and reliable
manner. Another object is to brovide, in a push
button switch construction and more particularly
In a structure of the so-called “flush” type, de-
bendable features of structure ang assembly for
dependably maintaining certain movable con-
ductive parts electrically insulated from certain
other conductive parts, more barticularly the
conductor-connecting element or elements, An-
other object is to employ, in structures of the
above mentioned kind, parts made of non-con-
ductive material and constructed so as to be ca-
bable of simple and Inexpensive production as
by molding, and still-shaped to achieve, in as-
sembly, the desired co-action with other and
conductive parts.

Another object is to achieve a small ang com-
bact switch construetion which will be of strong
and durable construction and of dependable and
long-lasting electrica] action. Another object is
to provide a flush type of push button switch
structure, capable of being set into a hole in a
wall or the like, in which, though dimensionally
restricted; good and lasting guidance of the
manually movable part or barts and good elec-
trical action may be achieved. Other objects
will be in part obvious or in part pointed out
hereinafter,

The invention accordingdy consists in the fea~
tures of construction, combination of elements,
and arrangements of parts as will be exemplified
in the structure to be hereinafter described and
the scope of the application of which will be in-
dicated in the following claims.

In the accompanying drawing in which is
shown by way of illustration a preferred em-
bodiment of my invention,

Figure 1 is a front elevation of an assembled
bush button switch, certain parts being broken
away to show certain other parts in central ver-
tical section;

Figure 2 is a bottom plan view as seen from the
bottom in Figure 1;

Figure 3 is g transverse sectional view as seen
along the line 3—3 of Figure 1;

Figure 4 is a detached front elevation, partly
in central vertical section, of g sub-assembly
that comprises the bush button and g contactor,
with the mounting of the latter to the former;
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Figure 5 is a plan view of a, known conductive
element of the push button switch structure;

Figure 6 is a plan view of g sub-assembly com-
brising contact and connector elements and their
mounting, and

Figure 7 is a central vertical sectional view
as seen along the line T—T of Figure 6,

In the accompanying drawing similar refer-
ence characters refer to similar parts throughout
the several views.

Referring first to Figure 1, T first provide a
casing or shell 10 which in the illustrative em-
bodiment is preferably made of metal such as
sheet metal and is shaped or drawn to provide a
cylindrical side wall If of a diameter somewhat
less than that of a hole drilled into a door-frame
or wall and into which the ultimate switch button
switch is to be set. Such a hole may be on the
order of 5%’ in diameter, The upper end of
the shell {0 is provided with g laterally extend-
ing flange 12 which serves to limit the entry of
the structure into the hole of the wall or door-
frame and it may be given a curved configuration
as shown. At the lower end of the side wall {1
the shell 13 is shapeg to have an inwardly di-
rected horizontal flange | 3, leaving a relatively
large circular hole (4, and at suitable and prefer-
ably diametrically opposed points the flange 13
has extensions in the form of bendable ears or
lugs shown in section in Figure 3 at {5 and 1§
and in Figure 2 being shown bent over as in the
final assembly.

Where it is preferred that the structure be

ieldably or frictionally held in the wall hole or
door-frame, I provide g, suitable friction or grip-
bing device which comprises a suitable member,
illustratively 4, of spring arms {1 which are in-
tegrally formed, as by stamping and bending,
with a ring-like frame I8 which has radial di-
mensions to just mate with and underlie the
bottom shell flange 13, as is better shown in Fig-
ures 1 and 3, so that the upwardly bent spring
arms 17 extend upwardly (in Pigure 1) along
and externally of the wall 1} of the shell i0,
thus to be positioned to react, by their spring
action, with the casing wall 11 and the wall of
the hole in the wall or frame to hold the strue-
ture securely but releasably in place. As shown
in Figure 3 the ring frame 18 is cut away as at
182 and 18P to snugly accommodate and interfit
with the ears 15—[6§ which thereby center and
align the fastening device IT—I8 with respect
to the shell 10 ang barticularly the bottom flange
13 of the latter. - Thus these two parts are easily
put together in the brocess of assembly of the
entire structure.

The cylindrical wall Il serves as g guide for
slidably receiving therein g button 29 (Figures
1and 4) which is preferably made of any suitable
moldable. material or socalled “plastic,” such as,




2,427,015 T T

3

for example, Bakelite, and depending from the

button 28 (Figure 4) is a stem 21 which is prefer-

ably of metal:and conveniently in thé:form of 9
stamping of &uitably heavy sheet metal such as
brass, being in configuration preferably as shown.

in Figure 4; thus it comprises a relatively long ™~

shank 2{® terminating at its Jower-end in‘a Cross’ .

part 21P which can be of relatively. short length
in the direction: of the axis of the ‘shank 21%;
and terminating at its upper end in a cross part
9 {¢ which is preferably of substantial length in an
axial direction as compared to.the length of the
cross part 24P,

The upper cross part 24¢ is partially embedded

in the button 20 and preferably the two are se-
cured together by molding and curing the mate-
rial of ‘the button 20-onto and about the major
portion ‘of the cross part ‘2{e, the latter being
appropriately notched in its vertical side edges,
ag indicated in Figure 4, to insure good- mechan-
ical interlock between the two parts. For these
purposes the thickness and - transverse dimen-
sions of the cross parts 21 and 2{%are preferably
the same so that the stem 21-can be inserted into
the correspondingly dimensioned recess in a wall
of the mold, leaving the entire bottom cross-piece
2 [P neatly inter-fitted with the mold recess and
bottoming therein to an extent to project the
major portion of the upper cross part 24¢ into the
mold cavity, leaving a minor’ portion 24% thereof
within the mold recess and inter-fitted therewith,
the parts 24P and 211 thereby neatly aligning the
stern 2§ at right angles to the face of the mold
cavity against which thebutton 29'is then molded
and-interlocked; leaving the ‘minor portion 2{f
of the cross part 21¢, in the final sub-assembly,
projecting- downwardly below the under face of
the-button 28, as is clearly'shown in Figure 4.”
With the parts 20-and 21" assembled, there is
now -slipped  over the stem -9{ -a spiral-helica
spring €3 ‘whose - uppermost  portion is of a
Giameter to receive therein this downwardly pro-
jecti'ng'portion\‘zlf'bf the upper -cross part 21°,
thereby, -and thereafter, . aligning the axes of
thespring 28-and stem 21 Against the lower turn
of spring 23 is-then positioned-a disc-like con-

tactor 24 which can be in the form-of a simple:

stamping -of sheet-metal, preferably springy; it
has- o -diameter materially. less-than that of the
shell well 1 |- and is provided-with a central hole
25 .surrounded - by a -depending flange: ‘258, all
dimensioned appropriately to-pass the lower-cross
part-2.4% freely therethrough, for assembly pur-
poses: Against the-under face-of contactor 24-and
sbout the -flange 25# rests the upper turn -or end
of o helical.spring 26 which' is:-sleeved -over the
cross-piece- 21> and- which- coacts to hold the disc
24 :against detrimental. lateral-shift.  Spring 2§
has one or more lower end furns-(as indicated in
Figure 4)- of a diameter less-than the width -of
the. cross -part: 2P, over which these turns are
sprung -or:expanded during assembly and against
the-upper edges of ‘which they thereafter bear so
that spring 26° can exert upward force -against
the contactor 24 -and: against the -dowmward force
of the spring 23; the strength of the springs being
such that-together they normally: hield the con-
tactor 24 just about midway of -the ends of the
shank 2i2, ' This:subunit, as-shown in ‘Figure 4,

is now ready to-be-assembled to the rest of the:

structure.

The.contactor:24 is to serve as & circuit-closing
element to bridge the relatively: fixed contacts of
the:switch structure. In the {llustrative embodi~
ment:I provide: two. spaced contacts arranged to
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ba exposed internally of the shell 10 and in the
path of downward movement therein of the con-
tactor 24. Prefeiably these-contacts are diamet-
rically opposed on a diameter materiallyless than

the diameter of the contactor 24, and I prefer to
" mount them in a relatively heavy disc-like base-
plate 27

made -of any suitable non-conductive
material and preferably of any suitable moldable
plastic. Base-plabe 27 is preferably of substan-
tialthickness and has a diameter about the same
as that of the shell 10 (see Figure 1), and in
appearance is in effect a downward extension of
the latter. In its upper face (Figure 1) it has a
circular recess 28 (see also Figures 6 and 7) of
uniform depth, peripherally bounded by the thin
walled rim or flange 272 of the base-plate 27, and
the upper edge face (Figure 1) of the part 271%
is adapted to rest against the ring frame {8
and is thus supported-against the shell flange 13.
Spaced inwardly from the rim flange 279, base-
plate 27 has two rectangular apertures 30 and 34
(Figures 6, 7 ‘and 2) which are diametrically
opposed and dimensioned snugly to receive there-
through the ears or lugs 15, 16 of the shell {0, the
under or outer face of the-part 27 being provided:
with radially extending recesses 32 and 33 into
which the apertures 30 and 31 respectively open
so that when the ears 15 and 16 are ultimately
bent. over as shown in Figure 2, the bent-over
portions.of the ears are accommodated in these
external recesses and thus need not project be-
yond the plane of the outer end-face of the base~
plate 27.

The base-plate 21 I -also provide with two
spaced rectangular. apertures 34 and 35 spaced
along a diameter (see-Figure 6) that is at right
angles. to the diameter-along. which- the above-
described apertures 30 and 34 are spaced. The
spacing between apertures 34 and 35 is materially
less. than the diameter of the contactor 24 (see
Figure 1) and the diameter of the latter is also
materially less than that of the shell wall 11, the
parts being:so proportioned that. any ‘uninten-
tional lateral shift of the contactor 24 relative to
the stem 2i does not bring the contactor 24 into.
engagement  with : the shell . wall and does. not
bring it out of a position where it overlies both
apertures-34 and 35 from which project upwardly
the contacts 36 and 31 respectively which the
contactor 28 bridges upon depression of the but-
ton. 26. The contact 88 is integrally formed, as
by stamping, out of suitable sheet metal such
as brass, which is stamped to provide a2 wider
part 38 in which is provided a threaded hele to-
receive & binding screw 48 by which an electrical
conductor may be. mechanically: and electrically
connected, and. intermediate of the parts 36 and
38 the stamping. is.provided with a shank por-
tion &2 which is of.a width intermediate of the
width of the parts 36 .and 28, as is better shown
in Figure 7. It is the shank part 42 which is
fitted in the aperture 34, the wider external part
38 providing shoulders to limit the extent of entry
of ihe. stamping through the aperture 34 ‘and
thus accurately to position the end-face of the
contact part ‘36 relative to the part 27,

The contact 37 is formed oub of a similar or
identical stamping and has an outer wider part
38 with a threaded hole in it to receive the bind-
ing screw #{ (Figure 1) ‘and an intermediate
shank portion &3 of” intermediate width that is
interfitted with the aperture 35

These stampings-are held in the member 2T by’
any-suitable means, asby'a force-fit, or by mold-
ing and curing the part-27 about and on to the
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stampings, ‘or by laterally expanding the left-
hand shoulder ends of the intermediate or shank
portions, as indicated in Figure 7 and also in
Figure 6, and thus hold them in place.

On the under-side of member 27 as viewed in
Figure 1, and integrally formed therewith, is a
downward extension 27° which is conveniently
square in bottom view as seen in Figure 2 and in
horizontal dimension as seen in Figures 2 and 6
it is preferably equal to the spacing between the
apertures 34 and 85, so that its two opposed ex-
ternal side walls 27¢ and 27f are in alignment
with the innermost walls of these apertures and
provide a strong and rigid support for the two
downwardly and externally projecting connecter
portions 38 and 39 (see Figure 1). This extension
27° of the part 27 thus also gives the latter greater
thickness and strength throughout its central
portion (see Figures 1 and 7) and within this
greater thickness is formed, as by molding, a
rectangular and deep well 44 (Figures 7, 6 and
1) which in cross-section (Figure 6) is dimen-
sioned to neatly and slidably receive therein the
bottom cross part 21° (Pigure 4) of the button
shank 2{. That cross part 2ib is rectangular in
cross section, and hence the well 44 (Figure 6)
is'also of rectangular cross-section with its major
axis on the diameter along which the contacts
38, 37 are spaced.

The three parts shown assembled in Figures 6
and 7 form another sub-unit or sub-assembly and
co-acting therewith is a dise-like member 45 of
non-conductive materia] conveniently in the form
of a stamping of hard fibre or the like. Member
45 (Pigure 5) is stamped out in the form of a disc
dimensioned to be neatly received in the above
described circular recess 28 of the part 27 and to
substantially £l that recess (see Figure 1), and
it has cut-outs 452 and 45> diametrically opposed
and dimensioned to coincide or register with the
ear-receiving apertures 39 and 31 respectively of
the part 27 (see Figure 6). Aligned along the
diameter along which the cut-outs 45s and 45°
are spaced is a rectangular hole 45¢ of the same

dimension as the cross section of the end cross 4

part 21® of the button shank 21 , 80 that when
the part 45 is seated in its recess 28 alignment of
the cut-outs with the apertures 38 and 3! and
the subsequent passage therethrough of the ears
brings the hole 45¢ crosswise of and at 90° to the
open end of the well 46 which the disc member
45 otherwise overlies.

The width of the hole 45¢ ig at least equal to
the width of the shank 212 of the button stem 21
so that, once the cross part 2{b has been passed
through the hole 45¢, the button and stem ag-
sembly can be rotated 90° and thus bring the
cross part 21 to extend crosswise of the elongated
hole 45¢ of the disc part 45.

The sub-unit, as shown in Figure 4, msy now
be inserted in the upper end of the shell {8 against
the under flange 13 of which the ring frame 18
has been placed as above described. By thus
appropriately projecting the free end of the shank
21 below the plane of the ring frame {8, the disc
element 45 is now slipped over the end Cross
part 21® to enter the latter through the hole 45¢
and also to somewhat compress the springs,
bringing the disc part 45 up against the under
side of the ring frame i8, the ears 15 and {§
entering the cut-outs 453 and 45b and thus fixing
the position of the part 45 relative to the shell,
An appropriate turn of the button and stem as-
sembly about its axis now brings the end cross

part 21% at right angles to the major axis of the
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hole 45°, the shank 2i2 being freely accom-
modated in the hole 45¢ for: purposes of such
turning. To either side of the hole. 45¢ the dise
part 45 is provided with holes 45¢ and 45¢ spaced
and dimensioned to freely receive therethrough
the contact elements 86 and 3271 which project
outwardly from the memper 27 and.which are of
a length (Figures 1 and 7) materially greater
than the depth of the recess 28. T ‘

The sub-unit or sub-assembly of Figures 6 and
7 is now brought into bosition, and due to the
above described relationships it cannot be finally
assembled to the rest of the parts unless the
major axis of its well 44 is at the required angle
(90° in the illustration) to the major axis of the
hole 45¢ in the disc 45. - This relationship of as--
sembly is assured by reason of the relationship of
the ear-receiving holes 80 and 31 to the cut-outs
#5® and 45% through which the ears already ex-.
tend as above described, and also by the relation-
ship of the holes 45! and 5% to the contact. ele-
ments 36 and 37, the latter not passing through
these holes unless the required relationship ex-
ists. Thus simple and fool-proof assembly -is
made possible. . . i :

The part 27 takes over the disc 45 ‘which :is
snugly accommodated in the recess 28 of the for-
mer and part 45 and the rim part 278, together
abut against the under face of the rim frame (8
whereupon the bending over of the ears 15 and
{§ clamps all of these parts in final assembly re-
lationship, :

The button 20 forms an upper guide in co-ac-
tion with the shell wall 1| for the reciprocating
movements manually brought about upon -de-
Pression and release of the button, and the cross
Part 2{» forms, in co-action with the walls of the
deep well 44, a dependable guide for the lower
end of the putton and stem assembly, and thus
the circuit-making and circuit-breaking down
and up movements of the contactor 24 relative
to the contacts 88 and 37 remains unaffected by
manual thrusts applied to the button in other
than a true axial direction. The two springs are
50 proportioned that they normally hold the con-
tactor (see Figure 1) above and out of contact
with the contacts. 38, 37 and so that a first portion
of the button depressing movement effects g
vielding or compression primarily of the lower
spring 26 sufficient to cause the contactor 24 to
bridge the contacts 36, 37 and the ensuing portion
of the button depressing movement thereupon
effects a major compression of the upper spring
23 to apply increased pressure of engagement of
the contactor with the contact elements, equal-
ized between the two, by the action of the spring.
During these actions the springs can exert some
torsional stress upon the contactor 24, tending to
give it a slight rotary movement and hence a
rubbing and self-cleaning sction against the con-
tacts 36 and 37, Also, if desired, the contactor
24, if made of a spring material and relatively
thin, can partake of some dishing under pressure
and thus also contribute to g self-cleaning and
rubbing action. These actions may also be bene-
ficially derived out of slight lateral displacement
of the contactor 24 relative to the stem shank 212,
under the stress of Spring pressure against the
fixed contacts.

Upon release of the button, the end cross-
plece 21b, guided upwardly along the well 44, gbuts
against the under face of the disc part 45, ex-
tending crosswise of the hole 468, and thus limits
the movement of the button 20 outwardly of the
shell 10 to the desired extent and, in co-action
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with the springs, holds thie contactor 24 inthede~
sired open=circuit position. The bottom end of
the well 44 will be seen-to be closed off (Figures
1 @nd:7), thus ‘precliding the entry of foreign
matter:into the structure and thus also preclud-
ing the exposure from the structure of conduc-
tive parts other than the conductor connecting
parts 3840 and 39—41. Moreover, the well 44
co-acts with the end cross part 21° to prevent
the: button and stem:assembly from -rotating
abdut its axis -and thus. it s impossible to bring
the: cross: part 249 into alishiment with ‘the hole:
&5 and thus'the -assembly ‘of the structure 'is
dependably: maintained. .

Tt will thus be seen -that-theré has been 'pro-
vided in: this-invention @ structure in which the
various ohjects above noted; together with -many
thioroughly practical advantages, are suceessfully
achieved:”

Asmany possible embodiments may: be made of
thé-above invention and as:many changes might
be:mzde in the .embodiment above set forth, it is
to:pe nnderstood -that all matter hereinbefore
set forth-or:shown in the accompanying. drawing
is to be interpreted as illustrative .and not in-a
limiting 'sense: - ' .

I claiimy: . .

1. -A-push bubton  switeh  construction” com-
prisingta shell having-a hottom wall provided
with a well 'of:€lohgated cross=section @nd open-
ing into the:shell, said bottom wall having ‘8 re-
cess in its upper face peripherally hounded’ by 2
flange-like: portionof the bottom ‘wall, a ‘plu-
rality -of connettor-contact ‘means -extending

thifough said bottomiwaliand insulated:from each *

other and: having “the contact” portions ‘thereof
exposed interiorly of the shell, a huttor for entry
into saidi shell and having s debending stein pro-
vided at-its lower end.with @ cross part-of-elon-
gated crosscsection for entry  inte said- welly-a
plate member received:in' said recess-and having
an aperture’ of elongated -cross-section- for the
passage thersthrough of “said” cross-part;  said
plate member” Being positioried so that the major

axis:of its aperture is-at an :anglé to thé major

dxis of:the cross-section ‘of thie: well, thereby to
prevent said eross-part-from riding upwardly and
outwardly from said: well, axd 4 contactor asso-
cinted with said button tol co-act witlh said -con-

tact portiohs; and: sprifgimeans within sald shell ¢

opposing depression -of the button relative to' the
shiellii:. .

2.:A - push - bufton:~ switeh':: constriiction - as
claimed-in clgim 1 inwhich szid bottomrwall is-a

part: separate-from the. rest of Ahe shell; and ?

means-securing: said bottom wallkto said shell.:-

3. :A - push-:button:. switch = construction = as
claiméd-in claimn 1, in: which “said:plate mehi-
ber has cut-out mesns for co-action with at least
one-of .said-éonnector-contact means: to"hold the
piste-member against rotary displacenient reld-
tive to: said well and: thereby maintdin the afore-
said-angulir relation between'sald “two ‘mijor
axes.

4.-A - push + button ~ switch: - constiuetion’ as
claimed-in:i¢ldim: 1 in “which® the: porfion of -said
bottom:: wall-containingiisaid twell” comprises -a
dowrward -central extension of - the material: of
the bottom wall to expose exteriorly:thereof lat-
eral-fades; said connector-contact means having
the ‘cohnéctor portiohs thereof enghging agdinst
said lateral-faces.” A

5.-A- push :button- switch rconstructiony as
claimed: ‘in -claim 1 in-iwhich 'said ‘spring meais
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comprises a coiled spring substantially coaxial
with said stém and having its lower end ‘turn
constricted - about said stem to: an internal
dimension less than the major axis of said ‘cross-
part, said spring abutting at its lower end against
said plate member:

6.°A - push button  switch *construction as
clnimed in claim 1 in which the button end of
said stem ‘comprises a cross-part of a cross-sec-
tion 'substantially the same as that of said first
cross-part, said second cross-part having a major
portion thereof entered and secured into the but-
ton and having a minor portion thereof project-
ing below the under-face of the button, said
spring means comprisitig- a ‘coiled spring having
an upper end turn received about said project-
ing minor portion of said second cross-part to
thereby substantially center said spring.

7. A push button switch construction com-
prising 'a metal shell having' a cylindrical side
wall, ‘a bottom member of insulating material
having a substantially central guide-way of
elongated - cross-section, said bottom member
having extending therethrough and insulated
from each other thereby a plurality of connector-
contact élements with the contact portions there-
of‘exposad internslly of the shell, a push button
having a depending stem provided at its lower
end with a cross-piece of elongated cross-section
for entry into said guideway, a plate member in-
terposed ‘between said bottom member and the
rear end of the shell and having an elongated
aperture therein for the passage therethrough
of said cross-piece, said plate member overlying
said bottom meriber with the major axis of its
aperture making an angle with the major axis
of the cross-section of said guideway to- thereby
hold said stem from upward movement out of
said guideway, a contactor associated with said
button for coaction with said contact poitions,
sprivig-‘means: opposing ‘depression of said but-
ton, -and means holding said bottom member,
said ‘plate member, and said shell together.

8. A push button switch construction as
claimed in-claim 7 in which said plate member
iz provided with cutouts to substantially interfit
with said connector-contact means and thereby
hold said plate member against rotary displace~
ment - to prevent its aperture from becoming
alignéd with said guideway. ’

g.-A push button switch construction - as
claimed in claim 7 in which said spring means
comprises two coiled springs: coaxial with said
stem and said contactor comprises a metal plate-
like element having an aperture through which
said 'stem ‘extends, said plate-like element being
interposed between the adjacént ends of ‘said
two springs.

i0. A push button switch construction as
claimed in claim 7 in which said spring: means
coraprises two coiléd sprivigs coaxial -with said
stem-and szid contactor comprises a metal plate-
like' eleément havihg: an aperfure through which
xaid stem extends; said plate-like element being
interposed between thé adjacent ends of said
two sprivgs; the end turn of the spring that is
adjacent the cross-pait of said stem being con-
stricted to a dimension ‘less than  the major
dithension of ‘said cross-part whereby said put-
toni stem, springs; and contactor form a sub-
assenibly,. said end turn of said spring abutting
sgainst said plate -member.
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