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This invention relates to pneumatically oper-
ated electric switches such as are particularly
adapted for controlling signal lights on automo-
biles, trucks, trailers and the like.

Modern automobile trailer trucks require a
Jlarge number of signal lights which are general-
ly controlled by pneumatic switches located on
the trailer and operated by pneumatic pressure
controlled from the cab or driver’s position. Such
switches are frequently subjected to abuse or
misuse by the operator and must therefore be
exceedingly sturdy or rugged to withstand not
only the rigorous- treatment to which it is nor-
mally subjected but also the overloading to which
it may be subjected by careless operators. Such
switches must be certain in their operation since
the failure of the switch may result in serious
.consequences. It is one of the objects of the
present invention to provide a switch of the above
mentioned character which is so constructed that
:the heat produced by the flow of current and
produced by the arcing during current interrup-
‘tion .cannot affect the actuating parts of the
switch. .

The switch of the present invention comprises
a body and a cap forming a casing, the body

having a cylinder therein in which an actuating

piston moves, the arrangement being such that
the casing always has atmospheric pressure on
one side of the piston and is arranged to receive
the pneumatic pressure on the other side of the
piston for moving it in one direction. A spring
is provided for returning the piston upon release
of the pneumatic pressure. It is an object of the
present invention to provide an arrangement
wherein the spring as well as the piston pressure
sealing means are entirely outside of the current
carrying portions of the switch and are also
ingulated from the heat of an arc that may be
formed during circuit interruption. As a result
the spring retains its resiliency over long periods
‘of time and also there is no danger of carboniza-
tion of the leather packing cup of the piston. It
is a further object of the present invention to
provide a structure of the above mentioned char-
" acter wherein the number of parts is reduced to
a minimum and wherein the amount of required
accurate machining is also kept to a minimum.
It is a still further object of the present inven-
tion to provide a switch of the above mentioned
character which is so arranged that it may be
mounted in position by the same switch part
that extends the pneumatic pressure connection
to the switch.
_The attainment of the above and further ob-
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2 .
jects of the present invention will be apparent
from the following specification taken in con-
junetion with the accompanying drawing form-
ing a part thereof.

In the drawing:

Figure 1 is a top view of the switch; )

Figure 2 is a longitudinal sectional view taken
along the line 2—2 of Figure 1;

Tigure 3 is a bottom view of the switch; and

Figure 4 is a sectional view taken along the
line 4—4 of Figure 2 and looking in the direction
of the arrows. )

Reference may now be had more particularly
to the drawing wherein like reference numerals
designate like parts throughout.

The switch of the present invention, which is
indicated in general by the reference numeral |,
is adapted to be used, as heretofore stated, for
controlling the turning on and off of signal lights
on an automobile, an automobile truck or trailer,
or on automobile truck trailers. ‘The switch
comprises a body 2 and a cap 3 which together
form a casing. The body 2 has at its lower end
a hollow neck 4 that is-externally threaded so
that the neck may be threaded into a pipe or
fitting of the controlled pressure line of the
automobile truck, that neck serving to support
the switeh and also extend pressure to the switch.
To that effect the neck 4 has a bore 6 extending
longitudinally thereof. Above the neck the body
2 has an intermediate body portion 8 that has
an outwardly extending enlargement or flange 9
for receiving the cap 3. The intermediate body
portion has a cylindrical bore 10 formed therein
with its longitudinal axis in alignment with the
axis of the bore 6 in the neck 4. At the bottom
of the cylinder bore 10 the intermediate body
portion 8 has an inwardly projecting ledge 11
that serves as a guide for a piston stem, to be
more fully described as this specification pro-
ceeds. The ledge {1 has a series of small holes
12 formed therein to maintain communication
between the interior of the neck 4 and the cyl-
inder bore 10.

A piston is mounted within the cylinder bore
{&. The piston comprises g leather pressure cup
15 that slides in the cylinder bore {0 and makes
a sealing sliding fit around the entire periphery of
the bore 18. The pressure cup 15 is secured to a
spacer 16, preferably of heat insulating material
such as, for instance, fiber.. The material of the
spacer (6 is -also an electric insulator. The
spacer {6 is of a cylindrical shape and has cen-
trally located aligned threaded bores (1—I1’
at opposite ends thereof. The cup 15 fits against
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the bottom of the spacer 16 and is secured in
place by means of a circular metal washer i8
and a piston stem 19. The piston stem is made
of steel and has a threaded stud 22 integral
therewith which stud passes through the pres-
sure cup {5 and threads into the bore {7 in the
spacer 16. The piston stem also has as an integral
part thereof an enlarged cylindrical portion 25
that bears against the washer {2 and presses it
firmly against the pressure cup and presses the
pressure cup against the spacer 1§. The bottom
of the cylindrical portion 25 of the stem serves
as a stop to limit the downward movement of
the piston. The piston stem 1¢ has at the bot-
tom thereof a cylindrical rod 27 that slides
through the ledge {1 and is guided thereby. At
its lower end the rod 27 has a screw 28 threaded
therein, that screw having a head which forms
a seat for a return spring 29 that surrounds
the rod 27. The opposite end of the spring 2%
bears against the bottom of the ledge 1i. The
sprmg thus constantly forces the piston stem,
and therefore the plston to the switch open
position illustrated in Figure 2. At its upper
end the spacer (6§ has a copper contact bridging
member 32 secured thereto as by means of a
serew 33 threaded into the bore 17’

The cap 3 is preferably made of a suitable
electrical insulating material such as, for in-
stance, fiber. Two similar contact screws 36—36
are mounted in the cap. Each screw includes
a head 37 and a threaded shank 38 the shank
extending through the cap 3 and being locked
in place by a lock nut 39. The shank 38 ex-
ténds beyond the lock nut for receiving the
electrical connectlons The heads 37 of the two
contact screws are adapted to be engaged by
the bridging member 22 when the piston is moved
to its elevated position. To permit such move-
ment of the piston the cap is hollowed out on
its under side and also has a cavity 48 into which
the head of the screw 32 ‘may extend. There is
thus formed a low pressure chamber 42 where
the contacts are locatéd, that chamber being
open to atmosphere by a venting opening 43.
The cap is secured in place on the body 2 by a
number of screws 45, five such screws being il-
lustrated. }

It is believed that the operation of the switch

will be obvious from the description given above. ;

When air pressure is applied to thes interior of
the neck 4 that pressure extends through the
holes 12 into the pressure chamber at the bot-
tom of the piston and forces the piston up-

wardly against the action of the return spring .

29. The bridging member 32 makes contact with
the heads 37 at the bottom of the two con-
tact screws 36 and thus establishes a circuit be-
tween them. To open the switch it is merely
necessary to release the air pressure applied to
the switch through the neck 4. The spring 29
then moves the piston to its switch open posi-
tion. The heat produced at the contacts hy
the current flowing therethrough or by the arc
that forms during circuit interruption is at a
considerable distance from the spring 2§ and
therefore there is litile danger of overheating
the spring, which would impair its resiliency. It
is also at a considerable distance from the leath-
er pressure cup I5 and separated from the pres-
sure cup by the insulating spacer 16 so that the
leather cup is not likely to be adversely affected
by heat produced by the switch. In the event of
pitting of the contacts. they may be easily re-
moved and replaced, and the bridging member
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32 can also easily be replaced. Furthermove, the
bridging member is in the form of a plain cop-
per washer so that if any pitting occurs on the
washer at the places where the washer makes
contact with the contacts 37 it may not even be
necessary to replace the washer hecause the
washer can be turned through a small arc and
thus change the location of the points of en-
gagement between the washer and the contact
heads 37.

In compliance with the requirements of the

patent statutes I have here shown and described
a preferred embodiment of my invention. It is,
however, to be understood that the invention is
not limited to the precise construction here
shown, the same being merely illustrative of the
principles of the invention. What I consider new
and desire to secure by Letters Patent is:

1. A pneumatic pressure operated switch in-
cluding a casing comprising a body and a cap,
the body having a hollow straight neck at one
end open for receiving pneumatic pressure, the
neck merging into an intermediate body poition,
a piston-receiving cylinder in said intermediate
body portion; a piston in said cylinder and divid-
ing the casing into a high pressure chamber at
the stem end thereof and a low pressure cham-
ber at the cover end thereof, said piston com-
prising a flexible pressure sealing member slid-
hle in the cylinder and maXing a sealing fit
with the wall thereof, the sealing member being
on the pressure chamber side of the piston, the
piston including also a heat insulating cylindri-
cal spacer slidable in the cylinder and secured
te the sealing member and separating it from
the low pressure chamber, a piston stem extend-
ing lengthwise into the neck, spring means on
the pressure side of the piston for moving the
piston in a direction opposite to the direction in
which it is moved by préssure in the high pres-
sure chamber, switch contacts on the inside of
the low pressure chambel, and a contact bridging
member mounted on the side of the spacer re-
mote from the flexible sealing member snd ac-

; tuated by the spacer to close and open a circuit

between the contacts in the low pressure chaln-
ber, the spacer sérving to insulate the sealing
neans and the spring from heat preduced by
arcing at the switéh contacts in the low pressure
chamber, and venting means opening the low
pressure chamber to the atmosphere.

2. A pneumatic pressure operated switch in-
cluding a casing comprising a body and a cap,
thé body having a hollow straight neck at one
end open for receiving pneumatic pressure, the
neck merging into an intermediate body por-
tion, a piston-receiving cylinder in said inter-
mediate body portion, an outwardly extending
cover-receiving flange surrounding the interme-
diate portion at the end theréof remote from
the neck, means securing the cover to said fiange,
2 piston in said c¢ylinder and dividing the easing
into a high pressure ¢hamber at the stem end
thereof and a low pressure chamber at tie cover
end thereoif, said piston comprising a #exible
pressure sealing member slidable in the cylinder
and making a sealing fit with the Wall thereof,
the sealing member being on the pressure chiain-
ber side of the piston, the piston including also
2 heat insulating cylitidrical spacer slidable in
the cylinder and secured to theé sealing member
and separating it from the low pressure cham-
ber, a piston stem secured to the piston and
securing the sealing member to the cylindrical
spacer, said stem extending Iengthwise into the
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neck, spring means on the pressure side of the
piston for moving the piston in a direction op-
posite-to the direction in which it is moved by
pressure in the high pressure chamber, said
spring being located in the hollow neck and sur-
rounding the stem, switch contacts on the inside
of the low pressure chamber, and a contact
bridging member mounted on the side of the
spacer remote from  the flexible sealing mem-
ber -and actuated by the spacer to close and
open g circuit between the contacts in the low
pressure chamber, the spacer serving to insulate
the sealing means and the spring from heating
produced by arcing at the switch contacts in
the low pressure chamber, and venting means
opening the low pressure chamber to the atmos-
phere. o )

;3. A pressure operated switch including a
casing comprising a body and a cap, the body
having a hollew straight neck at one end thread-
ed for mounting the body and hollow and open
for receiving pneumatic pressure at its mounted
end, the neck merging into an intermediate body
portion of increased diameter and in line there-
with, a piston-receiving cylinder in said inter-
mediate body portion, a piston in said cylinder
and dividing the casing into a high pressure
chamber at the stem end thereof and a low pres-
sure chamber at the cover end thereof, said pis-
ton comprising a flexible pressure sealing mem-
ber slidable in the cylinder and making a seal-
ing fit with the wall thereof, the sealing mem-
ber being on the pressure chamber side of the
piston, the piston including also a heat insulai-
ing cylindrical spacer slidable in the cylinder and
secured to the sealing member and separating it
from the low pressure chamber, a piston stem
secured to the piston and securing the sealing
member to the cylindrical spacer, said stem ex-
tending lengthwise into the mounting neck,
spring means for moving the piston in a direc-
tion opposite to the direction in which it is moved
by pressure in the high pressure chamber, said
spring- being located in the hellow neck and sur-
rounding the stem, means at one end of the stem
constituting a stop for the spring, switch con-
tacts ¢arried by the cover on the inside of the
low pressure chamber, and a contact bridging
member mounted on the side of the spacer re-
mote from the flexible sealing member and actu-
ated by the spacer to close and open a circuit
between the contacts in the low pressure cham-
ber, 'the spacer serving to insulate the sealing
means and the spring from leat produced by
arcing at the switch contacts in the low pres-
sure chamber, and venting means opening the
low pressure chamber to the atmosphere.

4.7A pressure operated switch including a cas-
ing comprising a body and a cap, the body having
a hollow straight neck at one end threaded for
mounting the body and hollow and open for re-
ceiving pneumatic pressure at its mounted end,
the neck merging into an intermediate body por-
tion of increased diameter and in line therewith,
a piston-receiving cylinder in said intermediate
body portion, an outwardly extending cover-re-
ceiving flange surrounding the intermediate por-
tion at the end thereof remote from the neck,
means securing the cover to said flange, a pis-
ton in said cylinder and dividing the casing into
a high pressure chamber at the stem end there-
of and a low pressure chamber at the cover end
thereof, said piston comprising a flexible pres-
sure sealing member slidable in the cylinder and
making a sealing fit with the wall thereof, the
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sealing member being on the pressure chamber
side of the piston, the piston including also a
heat insulating cylindrical spacer slidable in the
cylinder and secured to the sealing member and
separating it from the low pressure chamber, a
piston stem secured to the piston and securing
the sealing member to the cylindriéal spacer,
said stem extending lengthwise into the mount-
ing neck, spring means for moving the piston in
a direction opposite to the direction in which it
is moved by pressure in the high pressure cham-
ber, said spring being located in the hiollow neck
and surrounding the stem, means at one end of
the stem constituting a stop for the spring, switch
contacts carried by the cover on the inside of the
low -pressure chamber, and a contact bridging
member mounted on the side of the spacer re-
mote from the flexible sealing member and ac-
tuated by the spacer to close and open a circuit
between the contacts in the low pressure chamber,
the spacer serving to insulate the sealing means
and the spring from heat produced by arcing at
the switch contacts in the low pressure chamber,
and venting means opening the low pressure
chamber to the atmosphere.

5. In a pressure operated switch, a casmg com-
prising a body and a cap, the body having a-high
pressure chamber and a low pressire cham-
ber and a cylinder bore connecting said cham-<
bers, a piston in said cylinder closing off comi
munication between the chambers,: said body
having a mounting neck in alignment with the
longitudinal axis of the cylinder and whlch neck
is part of the high pressure chamber, switch con-
tacts in said low pressure chamber, said low pres-
sure chamber being open to the atmosphere, the
piston including on the high pressure side there-
of a flexible pressure sealing member slidable in
and making a sealing fit with the cylinder wall
and a heat insulating cylindrical spacer to one
side of which the pressure sealing ‘member is
secured, the spacer extending to the low pres-
sure chamber, a contact bridging member se-
cured to the spacer on the side thereof in the
low pressure chamber, a piston stem secured to
the piston and securing the flexible sealing mem-
ber to the spacer, said stem extendifig in the
mountmg neck, a spring surrounding the stem
in the mountmg neck and urging the p1ston stem
in one direction, the piston being moved in the
opposite direction by pressure in the hlgh pres-
sure chamber.

6. In a pressure operated switch, a casing com-
prising a body and a cap, the body having a high
pressure chamber and a low pressure chamber
and a cylinder bore connecting said chambers,
a piston in said cylinder closing off communi-
cation between the chambers, said body having
a mounting neck in alignment with the longi-
tudinal axis of the cylinder, said body having a
perforated projection on the inside thereof be-
tween the part of the body constituting the neck
and the part forming the cylinder, switch con-
tacts in said low pressure chamber, said low
pbressure chamber being open to the atmosphere,
the piston including on the high pressure side
thereof a flexible pressure sealing member slid-
able in and making a sealing fit with the cyl-
inder wall and a heat insulating cylindrical
spacer to one side of which the pressure seal-
ing member is secured, the spacer extending into
the low pressure chamber, a contact bridging
member secured to the spacer on the side there-
of in the low pressure chamber, a piston stem
secured to the piston, said stem extending
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*through said projection into :the ‘mounting meck,
and- g spring surrounding ‘the.stemiin:the mount-
ing ‘neck ‘and “having -one ‘end hearing -on ‘the
stem and the -opposite end ‘bearing ‘against ‘the
projection, whereby the spring urges ithe piston
‘stemin one:direction, the piston being ‘moved-in
the:opposite direction by pressure in .the high
pressure chamber.

7..:¥na pressure.operated switch, a casing .cam-
Jprising:ahody :and-:a ¢ap, the body having-a high
pressure .chamber and a low ‘pressure :chamber
and a .cylinder bhore connecting 'said .chambers,
-a-piston in said cylinder closing off .communica-
tion-between the chambers, ;said ‘body having a
mounting :meck opening into the high pressure
chamber, "switch contacts in :said low 'pressure
chamber, ‘said low .pressure chamber being open
to -the “atmosphere, the piston .including on the
high :pressure side -thereef .a flexible pressure
sealing ‘member slidable in and making .a seal-
ing fit with the cylinder wall and a heat insulas-
ing-cylindrical :spacer to one side -of “which “the
pressure  sealing ‘member is secured, the ‘spacer
extending to the low .pressure chamber, :a ¢on-
tact bridging member -secured ‘to -the spacer :on
the low pressure :side ‘thereof, and :spring means
in :the high pressure chamber urging the piston
in-ene direction, the piston being ‘moved in the
opposite :direction by :pressure-in the high .pres-
sure ‘chamber,
. ~8. Inia pressure operated switch, a casing com-
prising.a body-and-a -cap, the-body-having a high
pressure :chamber and-a low -pressure chamber
and-a cylinder bore connecting said chambers,-a
piston in 'said cylinder closing off communica-
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tion between the ‘chambers, said ‘body having a
mounting ‘neck opening into the high ‘pressure
chamber, switch contacts in said low pressure
chamber, said low pressure chamber being open
to the atmosphere, the piston including on-the
high pressure side ‘thereof a ‘flexible .pressure
sealing member slidable in and making a sealing
fit with the cylinder wall ‘and a hegat insulating
cylindrical spacer-to one side ‘'of ‘which the ‘pres-
sure sealing member is secured, the spacer ex-

tending to the low pressure chamber, a contact

bridging -member secured to the spacer on ‘the
low ‘pressure side thereof, piston stop means on
the inside of the body on the high pressure side
thereof for limiting the movement of the piston
in one direction, said piston having a stem ex-
tending therefrom past the stop means, and a
piston return spring bearing at-one end on the
stem and at the other end against the stop means
on the side thereof remote from the piston, and
spring means in the ‘high pressure chamber urg-
ing the piston in one direction, the piston being
moved in the opposite direction by pressure ‘in
the high pressure chamber.
JOHN NEGRO.
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