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ABSTRACT OF THE DISCLCSURE

More particnlarly, a plunger is slidably disposed in
a supporting sleeve and includes a resilient portion of
reduced cross-section which moves through an opening
in a transverse web in the sleeve. The latter portion of
the plunger includes projecting tabs which retain the
plunger in assembled relation with the sleeve. Additional
openings may be provided in the web of the sleeve or in
the plunger to act as spring seats for the resetting springs
disposed between the web and the plunger.

Y T T T R et

This invention relates to pushbutton structures and
more particularly to pushbutton actuators adapted for
mounting on a supporting panel.

Pushbutton operators or actuators are commonly em-
ployed to actuate associated electrical devices, such as
switches, or to reset devices, such as thermostatic devices
of the type which are included with motor starters. For ap-

plications where the pushbutton operator is to be mounted -

on a supporting panel, it has been found that pushbutton
structures of the type described which have been employed
in the past have several disadvantages. For example, cer-
tain types of known pushbutton structures do not readily
lend themselves to mounting on an associated supporting
panel. Other types of known pushbutton operators do not
readily lend themselves to an oil-tight or fluid-tight con-
struction or have the disadvantage that the pushbutton
structure reduces the electrical insulating clearances be-
tween the supporting panel and associated electrical ap-
paratus which is disposed adjacent to the supporting panel.
It is, therefore, desirable to provide an improved push-
button structure which overcomes the above disadvantages
and also offers several additional advantages.

It is an cbject of this invention to provide a mew and
improved pushbutton actuator.

Ancther object of this invention is to provide an im-
proved pushbutton operator which more readily lends
itself to mounting on a supporting panel.

A more specific object of this invention is to provide
an improved means for maintaining a pushbutton actuator
and an associated supporting means in assembled relation-
ship.

Other objects of the invention will, in part, be obvious
and will, in part, appear hereinafter.

For a fuller understanding of the nature and objects of
the invention, reference should be had to the following
detailed description, taken in conjunction with the accom-
panying drawings, in which:

FIGURE 1 is an exploded view, in perspective, of
a pushbuiten operator assembly embodying the principal
features of the invention;

FIG. 2 is a view, partly in section and partly in eleva-
tion, of the structure shown in FIG. 1 when assembled on
a supporting panel;

FIG. 3 is a view, in section, of the structure shown in
FIG. 2 taken along the line III—III with the associated
electrical apparatus indicated in phantom;

FIG. 4 is a top plan view of a supporting sleeve which
performs part of the structure shown in FIGS. 1 through 3;
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FIG. 5 is an exploded view, in perspective, of an alter-
nate construction of a pushbutton actuator embodying
the principal features cf the invention.

FIG. 6 is an elevational view, partly in section and
partly cut away of the structure shown in FIG. 5 when
assembled on a supporting panel;

FIG. 7 is an elevational view, in section, of the structure
shown in FIG. 6 taken along the line VII—VII; and

FIG. 8 is a diagrammatic view of a control system uti-
lizing two of the pushbutton actuators shown in FIGS. 1
through 4.

Referring now to the drawings and to FIGS. 1 and 2 in
particular, there is illustrated a pushbutton operator or
actuator assembly 18 which is particularly adapted for
mounting on a supporting panel or housing wall 42 of an
associated electrical apparatus, such as a motor starter.
The supporting panel 42 may be formed from a suitable
material such as sheet steel and in a typical application
may comprise pari of the door of an enclosure of the
associated apparatus, such as the apparatus 100 indicated
in phantom in FIG. 3, which is adjacent to and spaced
from the supporting panel 42. The pushbutton operator 16
may be operatively connected to the associated apparatus
100 by an actuating member 92, as indicated in phantom
in FIG. 3.

In general, the pushbutton operator 16 comprises a
supporting sleeve or generally tubular member 20 and
a plunger member or pushbutton member 30 which is slid-
ably disposed in the supporting sleeve 28, as best shown
in FIGS. 2 and 3. As illustrated in FIG. 1, the supporting
panel 42 includes a generally circular opening 74 through
which a portion of the supporting slesve 20 passes during
the assembly of the pushbutton operator 1@ on the support-
ing panel 42,

More specifically, the supporting sleeve 20 is preferably
formed from an electrically insulating material which is
also resilient and which has suitable mechanical wearing
properties. One suitable material which has been found
to be particularly satisfactory is a thermoplastic material
such as an acrylonitrile butadiene styrene resin. The sup-
porting sleeve 28 includes a first portion 22 which has
a larger outer periphery than the opening 74 in the asso-
ciated supporting panel 42 and a second portion 24 which
has an outer periphery smaller than the opening 74 and
which passes through the opening 74 when the supporting
sleeve 29 is assembled with the supporting panel 42, as
shown in FIGS. 2 and 3. As shown in FIG. 1, a shoulder
portion 22A is formed on the outer periphery of the sup-
porting sleeve 2§ where the first portion 22 joins or meets
the second portion 24. When the supporting sleeve 20 is
assembled with the supporting panel 42 as shown in FIG.
2, the shoulder portion 22A may bear directly against
one side of the supporting panel 42 around the opening
74 or gasket member 72 may be interposed between the
shoulder portion 22A and the supporting panel 42 to sub-
stantially prevent the entrance of oil or other fluids. In
order to retain the supporting slesve 28 in assembled rela-
tionship with the supporting panel 42, a self-locking,
bowed, retaining, snap ring 62 may be assembled over the
second portion 24 of the supporting sleeve 29 and pressed
against the other side of the supporting panel 42 opposite
the shoulder portion 22A until the retaining ring 62 snaps
into a groove 228 provided on the outer surface of the
second portion 24 of the supporting sleeve 20. Tn order
to properly position the supporting sleeve 20 with respect
to the opening 74 provided in the supporting panel 42,
a projecting portion 23 may be provided inside the groove
22B on the outer periphery of the second portion 24 of
the supporting sleeve 29. The projecting portion 23 pro-
jects into a corresponding guiding recess 74A which is dis-
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posed at a predetermined point around the periphery of
the opening 74, as best shown in FIG. 1.

The supporting sleeve 29 is provided with a transversely
extending web portion 29 having a generally rectangular
opening 28 therein, as best shown in FIGS. 2 and 4. As
illustrated, the supporting sleeve 268 also includes a trans-
versely extending recess 25 across the bottom of the sec-
ond portion 24 of the supporting sleeve 26 to thereby form
a pair of shoulder portions 21 at the opposite sides of the
opening 28, as best shown in FIG. 1. As will be explained
in detail hereinafter, the web portion 29 of the supporting
sleeve :20 assists in guiding the axial movement of the
plunger member 30 within the supporting sleeve 26 and
also prevents rotation of the plunger member 39 in place
during the operation of the pushbutton operator 16.

As mentioned previously, the plunger member 38 is
slidably disposed in the supporting sleeve 20 and is prefer-
ably formed from an electricaily insulating material which
is resilient and which has suitable mechanical wearing

properties, such as the material previously mentioned in :

connection with the supporting sleeve 28. The plunger

member 30 comprises an upper portion which is generally

circular in configuration and which substantially fills the
opening inside the first portion 22 of the supporting sleeve
28 and a second portion which is generally rectangular in
configuration and which substantially fills the generally
rectangular opening 28 in the web portion 29 of the sup-
porting sleeve 20, Where desired, a recess 36 may be pro-
vided around the outer periphery of the upper portion 36
of the phinger member 30 in which an O-ring gasket may
be disposed to substantially prevent the entrance of oil
or other fluids into the space or clearance provided be-
tween the outer periphery of the upper portion 36 of the
plunger member 39 and the inner surface of the first por-
tion 22 of the supporting sleeve 28. The O-ring gasket 44
is preferably formed from a suitable resilient, electrically
insulating material where provided.

It is to be noted that the cross-section of the upper
portion 36 of the plunger member 30 is larger than the

size of the opening 28 through the web portion 29 of °

the supporting sleeve 28 and also greater than the cross-
section of the substantially rectangular lower portion 34
of the plunger member 38 to define a shoulder portion 3§
where the upper portion 36 meets the lower portion 34
of the plunger member 32, as best shown in FIGS. 2 and
3. In the normal operating position of the plunger member
30 as shown in FIGS. 2 and 3, the shoulder portion 36
is axially spaced from the upper surface of the web por-
tion 29.

In order to releasably retain the plunger member 38
in assembled relationship with the supporting sleeve 20,
the projecting tab portions 38 are provided on the opposite
sides of the lower portion 34 of the plunger member 30
to engage the shoulder portion 21 provided at the bottom
of the web portion 29 of the supporting sleeve 26 when
the plunger member 3§ is assembled with the supporting
sleeve 20. In order to permit assembly of the plunger
member 30 :with the supporting sleeve 20, one or more
axially extending slots 35 are provided in the lower por-
tion 34 of the plunger member 30, as best shown in FIG.
2, to permit the outer portions or prongs of the lower
portion 34 of the plunger member 30 to deflect during the
assembly of the plunger member 30 with the supporting
sleeve 20 and to permit the lower portion 34 of the plunger
member 30 to pass through the opening 28 until the outer
portions of the lower portion 34 of the plunger member 30
spring to the position shown in FIG. 2 with the projecting
portions 38 engaging the bottom of the web portion 29.
As mentioned previously, the plunger member 30 is
preferably formed from a resilient material to permit the
deflection of the projecting portion 38 during the manual
assembly of the plunger member 3¢ with the supporting
sleeve 20 or the removal of the plunger member 3% from
the supporting sleeve 20.
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In order to receive one end of an actuating member,
such as the actuating member 82 of an associated appa-
ratus, such as the apparatus 190 indicated in phantom
in FiG. 3, the lower portion 34 of the plunger member
38 may be provided with a vertically extending opening

7 iato which one end of the actuating member 92 may
project when the pushbutton operator 19 is assembled on
the asscciated supperting panel 42. During the operation
of the pushbutton operator 18, the piunger member 39
which is siidably disposed within the supporting sleeve
2% may be manually actuated or pushed in 2 downward
direciion, as viewed in FIGS. 2 and 3, to also actuate
or push the actuating member 92 in a downward direc-
tion. Whee the actuating member 92 is normally reset
by a spring means included in the apparatus 189, the
plunger member 38 will also be resct by the upward re-
setting movement of the actuating member 92 to the
normal position shown in FIGS. 2 and 3. Where required,
a resetiing spring means may be included with the push-
button operator assembly 18, as best shown in FIGS. 1
and 3. In this instance, the supporting sleeve 20 may be
provided with a pair of vertically extending openings 28
which act as spriag ssats for a pair of associated reset-
ting springs 82, as best shown in FIGS. 3 and 4. The
compressicn springs 82 operate to bias the upper porticn
3% of the pinnger member 38 away from the web portion
29 of the suppo:ting sleeve 2¢ after the plunger member
3% has been manually actuated in a downward direction
to thereby resst the plunger member to its normal po-
sition shown in FIGS. 2 and 3.

In certain applications, the opening 37 in the plunger
3% may be internally ihreaded or employed to receive
a fastening means, such as a bolt or screw, for securing
an extension member o the lower end of the plunger 30
where required.

VWhere it is dzsired to support an associated apparatus,
such as a switch, on the supporting sleeve 28 of the push-
button operator assembly 10, the openings 26 may be
shifted by a p-edetermined angie from the positions shown
in full in FIG. 4 io the positions indicated in phantom at
28’ in FIG. 4 and a pair of additional operings 27 may
be provded in the supporting sleeve 28 to receive suitable
fastening means such as bolts or screws. In the latter ar-
rangement, the openings 27 may be internally threaded to
engage the associated fastening means.

it.is to be noted that, in the absence of the resetting
springs 82 in a particular application, the upper surface
of the web portion 29 of the supporting s'eeve 28 may act
as a stop means during the movement of the plunger mem-
ber 38 into the supporting sleeve 2§ when the shoulder
porticn 38A of the plunger member 30 engages the upper
surface of the web portion 29.

Referring now io FIGS. 5 to 7, there is illustrated an
alternate pushbutton operator assembly 160 which in gen-
eral is similar to the pushbutfon operator -assembly 18
previocusly described except that the supporting sleeve 120
of the pushbutton operator assembly 100 is also retained
in assembied relationship with the associated supporting
panel 42 by projecting tab portions 125, similarly to the
projecting tab portion 38 of the plunger member 30 of
the pushbution operator assembly 10.

More specifically, the pushbutton operator assembly
169 includes a supporting sleeve or generally tubular
member 128 and a plunger member 130 which is slidably
disposed in the supporting sleeve 120 similarly to the
pushbutton operator assembly 10. The supporting sieeve
125 includes an upper portion 122 which is generally cir-
cular in configuration and which has a larger outer periph-
ery than the opening 74 in the associated supporting panel
42 and a second portion 124 which has a smaller outer
periphery ‘than the first portion 122 of the supporting
sleeve 120. The supporting sleeve 120 is preferably form-
ed from an electrically insulating material' which is re-
silient and which has suitable mechanical wearing
properties, such as the material previously disclosed-in



3,567,206

5

connection with the supporting sleeve 28 of the push-
button operator assembly 19,

In order to releasably retain the supporting sleeve 128
in assembled relationship with the associated supporting
panel 42, the second or lower portion 124 of the support-
ing sleeve 120 includes a plurality of projecting tab por-
tions 125 which project outwardly beyond the periphery
of the opening 74 in the supporiing panel 42 when the
supporiing sleeve 129 is assembled with the supporting
panel 42 to engage one side of the supporting panel 42.
1t is to be noted that when the supporting sleeve 128 is
assembled with the supporting panel 42, the supporting
panel 42 is disposed between a shoulder portion 122A
which results where the upper poriion 122 of the support-
ing sleeve 12§ meets the lower portion 124 and the pro-
jecting tab portions 125 which are axially spaced from
the shoulder portion 3122A by a predetermined distance
which is substantially equal to the thickness of the sup-
porting panel 42. In order to permit the projecting tab
portions 125 to deflect during the assembly of the sup-
porting sleeve 120, with the supporting panel 42, a slot
127 may be provided adjacent to each of the projecting
tab poriions, as best shown in FIG. 5, to permit the pro-
jecting tab porticns 128 to deflect inwardly away from the
edge of the opening 74 provided in the supporting panel
43,

Similarly to the supporting sleeve 28, the supporting
sleeve 120 includes a tramsversely extending web portion
129 having a generally rectangular opening 128 provided
therein which sinilarly assists in guiding the reciprocating
movement of the plunger member 138 within the sup-
porting sieeve 128 and which also prevents rotation of the
plunger member 130 in place. As illustrated, the trans-
versely extending web portion 128 includes a pair of up-
wardly extending projecting portions 122B and 122C on
the opposite sides of the opening 128 which may be em-
ployed as spring seats where resetting springs are included
as part of the pushbutton operator assembly 186.

Similarly to the plunger member 38, the plunger mem-
ber 130 of the pushbutton operator assembly 1¢9 includes
a generally circular upper portion 332 and a generally
rectanguiar lower portion 134, The lower portion 134 in-
cludes a pair of projecting tab portions 138 at the lower
ead thereof and may include one or more vertically ex-
tending slots 135 to permit the deflection of the project-
ing tab poriions 133 during the assembly or removal of
the plunger member 138 into or out of the supporting
steeve 128. The lower portion 134 may also include a ver-
tically extending opening 137 which is adapted to receive
one end of an actuating member of an associated appa-
ratus similarly to the opening 37 provided in the plunger
member 38 of the pushbutton operator assembly 18 previ-
ously described, Where required for resetting springs such
as a reseiting spring 182 shown in FIGS. 5§ and 7, the
upper portion 132 of the plunger member 139 may in-
clude one or more vertically extending openings 126
which are adapted to receive one of the associated Te-
setting springs 182 and function as spring seats, As shown
in FIG. 7, one end of each of the resetting springs 182
is positioned on one of the spring seat portions 122A or
1228 and the other end of the resetting spring is disposed
inside one of the openings 126 provided in this instance
in the upper portion 132 of the plunger member 130, Tt
is to be noted that the projecting tab portions 138 pro-
vided on the plunger member 130 engage the bottom sur-
face of the web portion 129 adjacent to the opening 128
provided in the web portion ¥29.

The operation of the pushbutton operator assembly 289
is similar to that of the pushbutton operator assembly 10
previously described. The plunger member 130 may be
manually actuated in a downward direction to actuate
an associated apparatus which is cperatively connected to
the pushbutton operator assembly 189 in similar fashion
to the pushbutton operator assembly 10 previously de-
scribed. As previously mentioned in connection with the
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pushbution operator assembly 10, the resilience of the
material from which the plunger member 136 is formed
permiits the deflection of the lower portions of the plunger
member 138 during the assembly or removal of the plung-
er member 130 with respect to the associated supporting
sleeve 128.

Referring now to FIG. 8, there is illustrated diagram-
matically a typical application in which two of the push-
button operator assembiies 18 may be employed. As illus-
trated, an electric motor 259 is arranged to be energized
from a three-phase source of alternating current electric
power, as indicated by the ferminals SI, 82 and S3,
through the separable contacts 212, 214 and 216, respec-
tively, of a contactor 218. In order to electrically con-
nect the motor 256 to the terminals 81, S2 and S3, the
operating coil or solenoid 222 of the contactor 210 is
energized by actuating a normally open “ON” pushbutton
242 to the cicsed position to thereby form a series cir-
cult which ertends from the terminal 81, through the
normally closed contacts 226 and 236 of the overload re-
lays 220 and 238, respectively, through the operating
coil 222 of the conlactor 218, through the “OFF” push-
button Z44 which is normally closed and the momentarily
closed “OM” pushbuiton 242 to the termirnal S2. The con-
tacts 212, 214 and 216 of the contactor 210 will then be
actrated to the closed position to thereby energize the
motor 238 along with a contact 2318 which will close
and ferm a holding circuit around the “ON” pushbutton
242 which is normally a momentary pushbutton. In crder
to protect the motor 258 from certain overicad conditions,
the heater elements 224 and 234 of the overload relays
220 and 238, respsctively, are elecirically connected in
series with the coniacts 212 and 216, respectively, of the
contactor 219 beiween the motor 250 and the source ter-
minals 81 and 33, respectively. When certain overload
conditions rasult in the motor 259, the bimetallic elements
B1i and B2 of the overload relays 228 or 239, respectively,
are actuated by the associated heater elements 224 and
234, respectively, to cause the normally closed contacts
22% or 236, respectively, to cpen and deenergize the oper-
ating coil 222 of the contactor 216 to open the contacts
232, 234 and 236 and to thereby electrically disconnect
the moter 250 {rom the source terminals 51, 82 and S3.

In order to reset the bimetallic elements BI or B2
of the overload relays 220 or 238 respectively, a push-
button operator assembly 1€ may be provided adjacent
to each bimetallic element to resst the bimetallic ele-
ments B1 cr B2 after the bimetaliic elements kave cogcled
following the electrical deenergization of the motor 25%
by the coniactor 216, as just explained. The motor 258
may alsc be deenergized in a conventional manner by
the “OFF” pushbutton 244 which may be actuated to an
open pesition manually to deenergize the operating coil
of the contactor 21% in a typical motor control system.

It is to be noted that the pushbutton switches 243
and 244 may includs a pushbutton actuator, such as the
pushbuiton actuators 18 and 108 previously disclosed. In
the latter construction, the pushbutton operaters 1€ or
16% would actuate conventional separabls contacts of any
suitable type.

It is to be understood that a pushbutton operator assem-
bly, as disclosed, may be employed to reset electrical
apparatus as just described in a typical application or may
be employed to actnate an associated electrical apparatus,
such as a switch, which is operatively connected to the
pushbution operator assembly.

The apparatus embodying the teachings of this inven-
tion has several advantages. For exaniple, a pushbutton
operator assembly as disclosed may be assembled in a
simpler manner and in certain applications without the
use of special tools. In addition, the pushbutton operator
assembly, as disclosed, which is formed preferably of elec-
trical insulating material provides increased electrical in-
sulating clearances between the supporting panel on which
the pushbutton operator assembly is disposed and the



3,367,206

7

associated apparatus which is normally disposed adjacent
to and spaced from the supporting panel. Finally, a push-

button operator assembly as disclosed readily lends itself -

to an oil-tight or fuid-tight construction.

Since numercus changes may be made in the above de-
scribed apparatus and different embodiments of the inven-
tion may be made without departing from the spirit and
scope therect, it is intended that all the matter contained
in the foregoing descripiion or shown in the accompany-
ing drawings shall be interpreted as illustrative and not in
a limiting sense.

I claim as my invention:

1. A pushbuiton actuator comprising a supporting
sleeve having a transverse web with a central opening
therein which extends axially therethrough, a plunger
member slidably disposed in the sleeve, said plunger mem-
ber including a first portion which has a cross-section
larger than said opsning and which is disposed on one side
of the web and a second portion which has a cross-section
smaller than said opening and which extends through said
opening, the second portion of the plunger member in-
cinding one or more projecting tabs which engage the
other side of the web to releasably retain the plunger
member in assembled relationship with the sleeve, the web
of said sleeve including one or more additional openings
laterally spaced from said central opening and extendiug
axially only partially therethrough, and spring means dis-
posed between the first portion of the plunger member and
the web to extend into each of the additional openings and
to bias the plunger member away from the web.

2. A pushbutton actuator adapted for mounting on a
supporting wall comprising a supporting sleeve having a
transverse web with a central opening extending axially
therethrough, a pushbutton member which is slidably dis-
posed in the sleeve, said slesve having a first portion which
has a periphery larger than the opening and a second por-
tion which has a periphery smaller than the opening to
define a shoulder at the line of junction between said first
and second portions which is adapted to bear against one
side of the supperting wall, the second portion of the
sleeve including one or more projecting porticns on the
outer periphery spaced from the shouider and adapted to
engage the other side of the supporting wall and to releas-
ably retain the sleeve on the wall, said pushbutton mem-
ber including a first portion having a cross-section larger
than the opening through the web dispcsed on one side of
the web and 2 second slotted portion having a cross-section
smaller than the opening and extending through the open-
ing of the web, the siotted portion of the pushbutton in-
cluding one or more projecting portions adapted to engage
the other side of the web and to releasably retain the push-
button member in assembled relation with the sleeve, the
web of said sleeve including one or more additional open-
ings laterally spaced from said control opening and ex-
tending axially only partially therethrough, and spring
means disposed inside the sleeve between the web and the
first portion of the pushbutton member to extend into each
of the additional operings and to bias the pushbutton
member away from the web.
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3. A pushbutton operator comprising a supporting
sleeve having a transverse web with a substantially rec-
tangular opening therein, a plunger member slidably dis-
posed in the sleeve, said plunger member including a first
portion which has a cross-section larger than that of the
operning in the web and which is disposed on one side of
the web and a second slotted portion which has a sub-
stantially rectangular. cross-section smaller than. that of
the opening in the web and which substantially fills the
opening, the second portion of the plunger member being
formed of a resilient material and extending through the
opening in the web, one or more projecting tabs integrally
formed with the second portion of the plunger member
to engage the other side of the web and to releasably re-
tain the plunger member in the sleeve, and spring means
disposed inside the sleeve between the web aud the first
portion of the plunger member to bias the first portion of
ihe plunger member away from the web, the second por-
tion of the plunger member including an axially extending
opening only at the end away from the first portion which
is adapted to receive an actuating member of an associated
apparatus.

4. A pushbutton operator comprising a supporting
sleeve having a transverse web with a substantially rec-
tangular opening therein, and a plunger member slidably
disposed in the sleeve, said plunger member including a
first portion which has a cross-section larger than that of
the opening in the web and which is disposed on one side
of the web and a second slotted portion which has a sub-
stantially rectangular cross-section smaller than that of
the opening in the web and which substantially fills the
opening, the second porticn of the plunger member being
formed of a resilient material and extending through the
opening in the web, and one or more projecting tabs in-
tegrally formed with the second portion of the plunger
member to engage the other side of the web and to releas-
ably retain the plunger member in the sleeve, the first por-
tion of the plunger member including one or more open-
ings extending axially from adjacent the second portion of
the plunger member through part of the first portion and
spring means disposed between the web and the first por-
tion of the plunger member to extend into each of the
latter openings and to bias the first portion of the plunger
member away from the web.
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