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Patented May 2, 1950

UNITED STATES PATENT OFFICE

signor ‘to The National Acme.Company, Cleve-
:land, Ohio, a corporation_ of .Qhio :

‘Original application April 24, 1943, Serial No.

484,376, now Patent No. 2,416,636, dated Feb-
ruary 25, 1947, Divided and this ‘application

January 27, 1947, Serial No."724,649
2 Claims. (CL 200—168)

This invention relates to-improvements in con-
trol station switches and.more particularly to a
‘bush hution -type .switch having .a snap action
mechanism. It is a division .of my. . application,
‘Ser. No. 484,376, filed April 24, 1943, now issued
Anto Patent No. 2,416,626, dated Eebruary-25, 1947,

Previous push buiton .control station switches
have been expensive to manufacture for several
Teasons. Among these.reasons. are.the consider-
-able number.of parts.which were formed specially,
and the fact:that in.many instances it was neces-
sary to design a switch for each installation.

It has :been-my object to. provide.a switeh of
universal application which can be made cheaply
and still be simple;in.degign and. of .rugged con-

¢n

struetion, -In addition, I have provided an assem-~

bly which may-be operated either by pushing a
button or by turning.a knob, and these knobs or
buttons are.completely interchangeable at.any of
the stations,

_Still other objects of .the jinvention and the
invention itself-wi come more apparent-from
the following - iption
thereof -which .description -i
accompanying drawings and.
specification. )

In certain aspects-the invention is,an improve-
ment of my Patent No. 2,204,559 of Septemper
TN £ Q: 4,69%,909 .0f Se er

In the drawings:

-Fig. 1 is a-front elevational view of a panel or
escutcheon plate. in.which the switch of my in-
vention i_s_i"r_igox;pqrage ; o o T

Fig. 2 1s a side.elevational .view of the panel
of Fig. 1 with certain parts broken away and
shown in sections and showihg in side elevation
the switches mounted on the back of the panel.;

Fig. 3 Is a year view in elevation of the panel
of the switch of Fig. 1 with two of .the switches
removed and showing a rear view-of two. types. of
the operating buttons;
~ Fig. 4 is a side elevational view of one of the
turn-type of hutton used in connection with the

switch of my invention;

of an embodiment
lustrated by -the
orms.a part-of this

" Fig. 5 is a rear elevational view of the button -

of Fig. 4.
‘Throughout the. drawings like parts have heen
designated by like-reference . charagters.
Generally speaking: the-apparatus. adapts itself
very efficiently. to, installations, where switches are
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desired for starting, stbpping or jogging s ma-
chine. ‘In this case . one switeh assembly adapts

Atself for allthree.of the services mentioned. By
Substitubing different buttons.in the switch panel

‘the switch can:be.made to,operate as a push but-
ton.swifch where you push to close the contacts
or-push to.open.the contacts, the. operation:heing
such .that when the finger is removed from the
button the switch returns:to its former position;
or.a;turn-type button.such. as shown in the “jog-
run” position may be used which enables the
switch confacts to.remain in.an opened or .closed
Dosition depending .on the direction.and position
to.which theibuttonis turned. -In any event, the
same switch.mechanism suffices for all operations.

Although a.particular.type of supporting panel
or escufcheon .plate is shown-in the drawings, it
will he obsetved ;that the .number of stations.is
mezely a matter of choice and they may be in-
creased. or decreased in number:to suit the partic-
ular conditions . where control-is desired.

InFig. 1,,by way of illustration, I have shown
a panel or escutcheon plate 19 having edge open-
ings :Ll .which . enable-the plate to be secured to
a.Shitable support or in a housing,

-'The-panel is provided in its mid portion with
three. openings {2 therethrough which are verti-
cally .aligned. A relatively Jdow .annular boss 43
is provided around.each of:the openings {2 on the
front-side .of .the panel. The .rear of the panel
aroynd each.of the openings 42 is provided with
an-irregularly shaped .projection or boss 14, the
contour of: which;:is best shonw in Fig. 3 and which
constitytes .2 housing for .the operating button
and a.support for:the switeh.assemblies. Each
of; these projecting housings has an enlarged bore
i5 extending towards:the opening 12 and.termi-
nating-in a.shoulder (6. The opening or hore 12
receives;in sliding engagement the eylindrical end
£%,0f a,push;button and.the bore 15 likewise re-
ceives a-flange 18 on.the-push button. The push
button may be moved inwardly from. the position
shownin Fig..2, its outward movement being lim-
Ited by the flange.i8 contacting with the shoulder
t§. The. push ‘button is also provided with an
annular grogye :#8 which.surrounds.a central pin
20 which extends.fiush with the inner face of the
flange:18.and.is adapted:to.contact the. operating
pin ;21 -of the switch . mechanism -indicated . gen-
erally at.22,
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As best shown in Fig. 3, each of the project-
ing bosses is provided with two laterally extend-
ing bosses 24 extending above and below a cen-
ter line through the main boss and provided with
threaded openings 25 for the reception of screws
28 which extend through bosses on the switch
assembly housings and hold them in place on the
bosses 28. Three such switch assemblies are pro-
vided in this specific instance each of which has
sets of terminal screws 27 and 28 which extend
through the end of the housing into strips which
carry fixed contacts on the interior of the
housing.

Operation of the switch 22 in the “start” and
“stop” positions, as shown In Figs. 1 and 2, is
effected by pushing the button {7 inwardly, the
pin 28 of the button engaging the operating pin
or plunger 2§ of the switch which actuates the
mechanism, later to be described, inside of the
switch housing. It will be noted that these push
buttons lie flush with the surface of the panel
and the boss {2 and therefore cannot be acci-
dentally operated, since it is necessary to push
the button inward depressing it below the front
surface of the panel in order to operate the
switeh mechanism.

The operating lever or button for the “jog-
run” position, as previously stated, is a turn type
of button, being so designed that it may be turned
t0o hold the contacts in the proper position for
the “jog” or “run” position. This is effected by
a cam action of the button which either holds
the plunger 21 of the switch 22 in or out, the
plunger being shown in the out position for “run”

and it being contemplated that it will be cammed ;

inward for “jog.”

As best shown in Figs. 2, 4 and 5, the “jog”
button is provided with a handle or finger grip
20 which iz adapted to protrude from the face
of the panel {8. The handle is supported by a
cylindrical body 3¢ which is rotatably journalled
in the opening !2 in the panel. The body 3{ has
integral therewith a pair of segments 32 having
surfaces 33 which are semi-circular and adapted
to ride in the enlarged portion {5 of the bore.
A central bore 34 is provided which extends from
the rear of the button into the body 31 toward
the handle (Figs. 4 and 5).

The wall of the body-31 which defines the bore
34 between the segments 32, is provided with two
diametrically opposed cam surfaces each of
which comprises a low flat portion 38, an inclined
and rising portion 37, and an upper portion 38
which has a seat the purpose of which will here-
jinafter more clearly appear.  As best shown in
Fig. 3 the bosses {4 are provided with diametri-
cally opposed notches 89 extending from the rear
edge of the boss towards the panel. These
notches provide guideways for a pin 40 which
extends across the opening and is adapted for
engagement with the cam surfaces 86 of the but-
ton. . It will be seen that when the button is
rotated counterclockwise from the positions
shown (Figs. 1 to 3) that the cam surfaces 31
engage the pin and force it outward toward the
edge of the boss, while rotation of the pin is
prevented by the guideways.

In the position as shown in Fig. 2 this pin
rests on lower flat surface 38 and when the bub-
_ ton is rotated clockwise as viewed in Figs. 3 and
5 the cam surfaces 87 engage the pin and push
it cutward in the guideways until it comes to
rest in the seat 38. The button may be rotated
approximately 90 degrees during this operation

and the amount of rotation is limited by the 7
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faces 41 on the segments 32 which engage with
the pin 40.

As can best be seen from Fig. 2, the central
portion of the pin also lies against the end of the
operating plunger 2{ of the switch. Therefore,
when the button is moved counterclockwise the
pin is moved outwardly in the slots 38 and the
central part of the pin bearing against the
plunger 2§ moves the plunger to the right as
shown in Fig. 2. The pin 40 will seat in the de-
pression 38 and hold the plunger 2f in its in-
wardly pressed position. When it is rotated in
the opposite direction the pin is moved oub of
the notch 38 and the spring pressure from the
plunger 2{ on the pin 40 is sufficient to cause
the camming action of the pin 40 on the cam 37
to rotate the button back to its original position
where the pin is seated in the bottom flat por-
tion 36.

It should be noted that each one of the bosses
is provided with the notches 89 and therefore the
mechanism shown in the lower “jog-run” position
may be substituted in any of the other positions
when desired or all of the positions may be con-
trolled by the turn-type button or all of them
eontrolled by push type buttons.

Tt will also be seen that I have provided a push
button control that is exceedingly versatile inas-
much as substantially the same mechanism may
be used for either a push or a turn-type bution
switch by merely substituting g cam type button
and pin for the simple button.

Having thus described my invention, I am
aware that numerous and extensive departures
may be made therefrom without departing from
the spirit or scope of the invention as claimed
herein. .

1. An operating mechanism of the turn button
type for a switch mechanism including a front
panel, a switch housing containing said switch
mechanism and an operating member extending
from one side, said housing adapted to be se-
cured to said panel with the operating member
extending in the direction of the panel, said panel

= being formed with a rearwardly extending boss,

a bore extending through said boss and a coun-
ter-bore concentric with said bore at the end of
the boss remote from said panel, diametrically
opposed slots formed in the walls of said counter-
bore extending the full length thereof, a cross pin
slidably disposed with its ends in said slots and
extending diametrically across the counter bore
having its mid portion in engagement with the -
operating member of said switch mechanism, a
turn button having a shank rotatably journailed
in said bore and having oppositely disposed seg-
mental fdanges in bearing and retaining engage-
ment with the counterbore and being formed
with cam faces between said flanges for engage-
ment with said cross pin at regions adjacent to
the end portions of said pin. :

2. An operating mechanism of the turn button
type for a switch mechanism including a front
panel, a switch housing, containing said switch
mechanism gnd an operating member extending
from one side, said housing adapted to be secured
to said panel with the operating member extend-~
ing in the direction of the panel, said panel be~
ing formed with g rearwardly extending boss,
a bore extending through said boss and a coun-
terbore concentric with said bore at the end of
the boss remote from- said panel, diametrically
opposed guide slots formed in the. walls of the
counterbore extending the full length thereof, a
cylindrical cross pin the ends of which are loosely
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disposed in said slots, said pin being restrained
from longitudinal or sidewise movement by the
walls of the slots, the mid portion of said pin
being in operative engagement with said operat-
ing member, a turn button having a shank ro-
tatably journalled in said bore, and a handle por-
tion extending forwardly of said panel and having
oppositely disposed segmental flanges in bearing
and retaining engagement with the counterbore
and being formed with cam faces between said
flanges for tangential engagement with said cross
pin at regions adjacent to its end portions.
MAX LEROY JEFFREY.
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