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1

This invention relates to push on-piish off
single button switches, and more particularly to
that type of switches. the casing of which ig in-
stalled within a bore in a panel such as a1 air-
plane instrument panel.

The' objects of thé invention are to provide a
switch having a §ingle push-button operating
a double throw switch means for each push
thereof; to provide z fastér snap-action and
wider contact pressiire angle due t6 the Move-
-ment of Loth ends of tlie tension blade in op-
bosite directions out 6f its normal plane and
thus producing a higher contact pressure than
is found in any othier typs of switches; to pro-
vide a method of making contdet that prevents
breaking of made contaets under vibratory con-
ditions; and to provide a switch with self-clean-
ing and wiping ¢ontscts. ; .

Referring to the sccompanying drawing, the
Figure 1 is an upright elevation of the improved
switeh; Figure 2 is 4 similar elevation but illus-
trating & portion of casing in cross=séction to
expose interior parts in one position; Figure 3
3 illustrates said portion of casing in cross-sec-
tion to expose said interior patts in another posi-
tion; Figure 4 is a fixed Support in perspective
for holding an inteérier rocker part; Figure 5 is
an edge view of a tehsion blade carrying con-
tacts; Figure 6 is & front view of said tension
blade; Figure 7 is a return-spring for push-bigt-
ton; Figure 8 illustrates bracketed push-button,
rocker with connecting spring; and Figure 9 is
a cross-section of an ‘insulation member with
stops and terminals.

With more particular Teféreénce fo the accom=-
pbanying drawing, the niumeral | designates the
entire deviee, as illustrated by the Piguie 1. The
casing 2 is substantially of cylihdrical tubing
form of preferred ‘structure for installation
within a bore provided therefor by 4 panel, such
as an airplane instrument pahel (not illustrated)
but may be of any ‘other desired form. ‘The face
2B of the casing 2 has a .greater exterior diam-
eter than that of the portion insertable within
a bore. The face 2B is brovided with a central
opening 4 within which to accommodate the
bush-button 5 keyed therein against rotation.
An exterior portion of the cylindrical casing 2
is threaded, as at 6, to correspond to the tapped
nut (not illustrated) which holds the device 1
within the bore.

Within the cylindrical tubular portion of the
casing 2 there is inserted an insulation sleeve
2A having a washer 3 resting upon its upper edge
2C and, within the sleeve 2A a transverse ex-
tending supporting element comprising an upper
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U-shaped portion 1 having a central bore 8
through both parallel walls 9, a floor opening 18
and a pair of standards (1, each having an in-
wardly projectiig boss (2 adapted to be shaped

- within deépressions 124 provided by the insula-~

tion plug 30.

A rocker élément R, Within the U-shaped upper
portion T of said supporting element, is mounted
therein betweer said parallel walls 9 by means
of the pivot (4 for 4 limited movement therein
and within the floot opening 10. The upper edge
of the rockeér R is brovided with a ecentrally
notched seat portion 15, and upon both sides of
said seat 15 the rocker R is provided with g
downwardly extending oblique cam surface 1§
and the stop shoulder 17. A central bore {8
through the rocker R is provided to register
with the boré 8 6f the parallel walls § of the U~
shaped portion 1. The lower tapered end 19 of
the rotker R is provided with a small opening
19A holding one end of the coil §prihg 20, the
rocker R and the coil spring 20 together com-
brising theé compressioni arm structure of the
switch device. The rormal at-rest positions of
the compression arm structure R and 20 relative
to the tilted tension blade 21 are over-centered,
as illustrated by the Figures 2 and 3.

The tension blade 21 is a metal plate having
side arnis 214, the connection top portion 2B
and the bottom 21C enclosing the opening 2iD.
Projecting frot the bottom 2IC into the open-

'ing 21D is 5 short arm 21E. Projecting from op-

posite side surfaces of the bottom 21C are con-
tacts C1 and C2 on 6ne sidé and contacts C3 and
C4 on the opposite side, these contacts preferably
being made of silver, "Theé coritact C4 i§ not i1lus-
trated, it being hidden behmd the contact C2
in the Figuirg 5.

The tension blade 2i is hung over the U-shaped
bortion 7 thus positioned within the opening 21D
with the top 21B resting within the noteh {5 of
the rocker R. The spring 20, carried by the
rocker R and movable through the opening 2 iD,
has its free end placed ‘over the tapered short
arm 21{E, the ¢oil spring 20 maintaining the ten-
sion blade 21 yiéldingly -connested with the
rocker R.

The push-buttonr § has 4 longitudinally ex-
tending cavity 23 with a slightly fexible rubber
filler 24 therein. A rod 285, with an upper portion
26 embedded within the filler 28, has a free énd
extending downwardly into open space within the
interior of the casing 2 above, but normally

Spaced from, the rocker R, as illustrated by the

Figure 3. The button 5 is provided with the coil

Treturn-spring: 28 having éné end supporied by
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said washer 3 and bearing against the bottom of
the button §.

The lower portion of the casing 2 is provided
with an insulation plug 30 having the exteriorly
projection barrier 31 extending therebelow.
Embedded and being supported within the insula~
tion plug 30 are metal posts providing above the
plug 30 the pairs of slightly yieldable stops Sf,
S2, S3 and S4, each being provided, if desired,

- with contacts C3, C6, CT and C8, respectively,
for engagement of the contacts C5 and C% by the
said contacts €1 and C2, and the engagement of
the contacts CT and C8 by the contacts C3 and
C4, respectively, carried by the tension blade 21.

The lower ends of the embedded metal posts

providing the terminals 32, 33, 34 and 35.

A pin 30A may be driven through the casing
2, the sleeve 2A and the insulation plug 38 to
secure the insulation plug 30 within the casing
2, provided that such pin 36A is not driven
through or close to the embedded posts or the
standards 1. i

The operation of the push-button 5 by press-
ing downwardly from the position illustrated by
the Figure 3, carries the rod 25 in direct align-
ment with the pivot 14 and onto the right-hand
cam-surface 16 of the top edge of the rocker
R in the rocker’s tipped position as illustrated
by the Figure 3. Upon engaging the cam-surface
{6 the rod 25 is carried farther down the cam-
surface (6 until engaging the shoulder 17T and
operating the rocker R to the position illustrated
by the Figure 2. The compression arm structure
R and 20 is thus moved through the opening
21D from the over-centered position with respect
to the tipped blade 21, illustrated by the Figure
3 to the opposite over-centered position, illus-
trated by the Figure 2, having passed through a
center whereby the spring portion of the com-
pression structure was put under greater com-
pression due to the shortening of the distance
between the wire opening 18A in the lower end
of the rocker R and the spring supporting base
of the tension blade arm 2IE, and the upward
bodily movement of the tension blade 21 as the
seat 15 of the rocker R carries the upper extrem-
ity of the tension blade 21 into alisnment with
the pivot 14. It is the longitudinal movement of
the tension blade 21 that provides the wiping,
self-cleaning movement. Upon the compression
arm structure passing through the opening 21D,
the tension blade 21, by means of the release of
the compression arm structure, is bodily moved
and with a snap-action tips the contact carrying

blade extremity thereby breaking away the con- -

tacts Cl and C3 from the stops S1 and S3, re-
spectively, and engaging contacts C2 and C4 with
the stops S3 and S4.

TUpon a second operation of the push-button
5, the reverse movement is accomplished whereby
C2 and C4 are broken away from the stops S2
and S4 and the contacts Cl and C3 are reengaged
with the stops St and S8.

Tt is to be noted that in adapting the rod 25

to follow down either of the cam-surfaces 16

and to operate the rocker R, the filler 24 dampens
the vibration so that it minimizes the movement
of the rod 25 off its normal alignment with the
button 5 and the pivot 14,

The improved electric switch device disclosed
above provides for the operation of the switch
by means of a single push-button 5 of which one
push causes the breaking off of contact engage-~
ment with one circuit and makes contact en-
gagement with a different and separate circuit.
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The next push of the same button breaks off
contact engagement with said separate circuit
and remakes contact engagement with said first-
mentioned circuit. Thus a single button control
of a switeh device eliminates confusion to the
operator; for two or more push-buttons neces-
sary to the operation of the device can be con-
fusing at times. .

The method of construction herein disclosed is
especially adapted to resist shock, vibration and
acceleration effects, such as is present in.air-
planes, guided missiles, rockets and guns.

Contacts can be arranged in connection with
the improved form of switch device for either
single pole double throw or single pole double
throw-double break for isolated circuits. The
employment of slightly yieldable stops prevents
contact bounce and consequent arcing of electric
current.

I claim:

A switch mechanism having a casing; relatively
spaced yielding stops provided by said casing;
a fixed support within said-casing; a rocker
pivotally mounted for two extreme positions
upon said fixed support, said rocker having on
its upper portion relatively spaced shoulders; a
tension blade adapted to be flexed and having
an opening therethrough within which said
rocker is positioned, said blade being suspended
from said upper portion of said rocker between
said shoulders; contacts with which opposite
iower surfaces of said blade are provided each
for engagement with one or the other of said
yielding stops: a coiled wire spring of which the
lower end is hinged to the lower portion of said
plade within said opening and the upper end of
said spring is attached to the lower end portion
of said rocker; a single push button having a
cavity therein and being slidably mounted within
the upperpart of said casing, the manually
pressable button. having a spring-pressed return;
a laterally yieldable filler body inserted within

said cavity said filler body holding therein the

upper end of a rigid rod, the free end of which
being normally at rest in open space within said
casing above said rocker but upon each pushed
movement of said button the said free end of
said rod is adapted to engage one of said
shoulders to pivotally operate said rocker from
one to the other of said extreme positions, the
said rocker carrying overhead in one direction
the upper portion of said blade while the spring-
attached lower portion of said rocker is carried
in the opposite direction against a further in-
creased compression of said spring adapted to
move the contact extremity of said blade from
one to the other of said yielding stops; and a
pressure-angle of high degree provided between
the said spring and the said blade, said pressure
being augmented by the release of the flexed
condition of said blade as the said blade ap-
proaches its overcentering point.

EDWIN AUGUST MILLER.
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