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This invention pertains to electric Switches of 
the pressure-responsive type, and is more par 
ticularly related to switches designed, for ex 
ample, for aeronautical use, and which, during 
use, may be exposed to greatly varying atmos 
pheric pressure. 

PreSSure-actuated Switches are used in aero 
nautics for the automatic control of oil pumps, 
etc., and for Such use must necessarily be very 
reliable but also very sensitive to fluctuations in 
fluid preSSure, either liquid or gaseous. Usually 
Such Switch devices employ as the pressure-le 
SpOlsive element a diaphragm Ol' the like, corn 
monly of the metallic bellows or Sylphon type. 
Such devices may be made sufficiently sensitive 
tO Variations in fluid pressure to insure the de 
Sired nicety of control, but, as usually constructed, 
Such devices really respond to differential pres. 
Sures, that is to say, the difference in pressure pre 
Wailing at any given time between the internal 
and external fluid pressure to which the device 
is Subjected. Thus, if the exterior of the instru 
ment be eXposed to the atmosphere, its operation 
Will be affected by barometric changes. For ordi 
nary use, Such barometric changes Would not 
seriously interfere with the operation of such an 
instrument, but when the Switch is installed in an 
aeroplane, the barometric variations to which 
it is exposed are So great as Seriously to affect, 
its operation. Obviously it is not practical to 
readjust such a device (even if adjustment be 
provided for) to compensate for the rapidly 
changing air pressure encountered during the 
flight of an aeroplane. 
One principal object of the present invention is 

to provide a pressure-actuated electrical switch 
whose operation is not affected by changes in the 
preSSure Of the ambient medium. A further Ob 
ject is to provide a pressure Switch device un 
affected by barometric variations and in which 
the SWitch proper may be a Snap-action Switch 
of the type commonly known as a micro or “mu" 
SWitch. 
Switch devices of this type customarily include 

means for externally loading the pressure-sensi 
tive element (motor) to determine the pressure at 
which it will effectively operate; usually provi 
sion is made for adjusting the load. However, as 
heretofore designed, the adjustment of the load 
has ordinarily involved movement of the Switch 
unit as a whole and/or a variation of the normal 
StreSS on the SWitch Spring-thus Seriously affect 
ing the operation of the Switch and detracting 
from the accuracy of the device as a whole. 
A further. object of the present invention isto 
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provision for varying the external load on the 
preSSure motor, but so designed that variation in 
the load is accomplished without changing the 
position of the Switch unit as a whole or in any 
manner imposing stress upon or varying the nor 
mal StreSS Of the SWitch Spring. 
For aeronautical use and for naval use, par 

ticularly for use in Submarines, every accessory, 
including Such minor parts as a pressure switch, 
must be as light in weight and as small as pos 
Sible. A further object of the invention is to pro 
vide a pressure-actuated electrica switch device 
Which is very Snail and compact; light in weight; 
very reliable although very sensitive; which is 
relatively irnexpensive to make; easy to instal; 
adjustable to different requirements; and Whose 
Operative parts are accurately protected by a 
Strong and riigid case. 
Other and further objects and advantages of 

the invention will be pointed out in the following 
more detailed description and by reference to the 
accompanying dra Wing wherein 

Fig. 1 is a Side elevation of the SWitch to actual 
size; 

Fig. 2 is an end elevation of the switch; 
Fig. 3 is a plan view of the switch device; 
Fig. 4 is a Vertical Section to larger Scale show 

ing the complete device but with the Switch 
in side elevation; and 

Fig. 5 is a fragimentary section, to large scale, 
through the upper part of the casing of the switch 
unit. 

Referring to the drawing, the numeral desig 
nates the improved Switch device as a whole. As 
here ilustrated, this device comprises a rigid 
hou Sing which, in a preferred embodiment, com 
prises a unitary body portion which may, for 
example, be a metal casting or which inay be 
moulded from a suitable plastic composition, 
This body portion, as illustrated, comprises the 
upper part 2 (Fig. 4) defining a chamber 3 for 
the reception cf the switch unit S, and a lower 
portion 4, here shown as of minore Or less cylin 
drical, tubular for in constituting a supporting 
Stein aid defining a chamber 5 for the reception 
of the pressure inotor M. As illustrated, this 
Sten portion is terminates at its lower end in a 
nipple 6 which, as here illustrated, is screw 
threaded both internally and externally for con 
Venience in attaching it to 2, fidi preSSure con 
tainer, for instance a pipe or capillary tube lead 
ing from a bulb or other receptacle (not shown) 
containing an expansible or volatile fluid. 
As illustrated, the switch unit S is of generally 
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conventional type, being a snap action switch of 
the type commonly referred to as a "mu' or micro 
Switch. Since Switches of this type constitute a 
common and well known article of commerce, it 
is unnecessary to go into detail in respect to the 
SWitch mechanism per se. 
As here illustrated the casing of this switch 

unit S comprises a metal top plate of such size 
that its margin extends outwardly beyond the 
vertical sides of the body of the Switch unit cas 
ing. This top member overlies the upper Wall 
a (Fig. 5) of the switch unit and forms a cover 

for the upper part 2 of the housing. As illus 
trated, the outwardly extending marginal portion 
of the top member 7 overlies the upper edge of 
the part 2 of the housing, this upper edge being 
thickened to form a rim 8 so as to provide a 
good bearing. The part 7 is removably secured 
to the housing by screws 9 which extend down 
into screw-threaded bores in bosses 0 formed on 
the exterior of the housing. In order to pro 
vide an air-tight joint between the member 7 
and the rim portion 8 Of the housing, suitable 
packing , for instance a gasket of rubber or 
equivalent material, is interposed between the 
part and the rim 8, so that when the screws 
9 are tightened, an airtight joint is formed be 
tween the housing proper and its cover . 
To prevent entrance of air to the housing at 

the points where the electrical conductors C (Fig. 
5) enter the SWitch unit, the latter are soldered 
into elongate metallic socket members 2, each 
having a peripheral shoulder 29, and being screw 
threaded at its lower end at 2b for engagement 
with an internally threaded switch terminal b : 
set into the top Wall of the Switch unit casing. 
The plate is provided with an opening 7x, co 
axial with each of the respective terminals 7b, 
the opening X being of a diameter larger than 
the part 2b but smaller than the part 28. A 
resilient annular gasket 3 underlies the part 28, 
and when the member 2 is screwed down into 
member 7, the gasket. 3 is compressed and 
bOWed down in opening , thus forming a tight 
seal and preventing air from entering the hous- 4 
ing. 
The switch unit is provided with the usual ac 

tuating pin 4, it being noted that the chamber 
3, which receives the switch unit, is of such depth 
that the lower end of this actuating pin is dis- i. 
posed at a substantial distance above the floor 
3* of this chamber, the pin í being substantially 
coaxial With the motor chamber 5. 
The lower part of the stem 4 is provided with 

an internally Srew-threaded bore or duct, coaxial 
with the bore in the nipple portion 6, which re 
ceives a screw-threaded nipple 7 projecting from 
the lower head of the pressure motor M. This 
preSSure motor is here illustrated as of the me 
tallic bellows type having an interior chamber to 
which the only access is provided by the bore 7 
in the nipple 6. The nipple 6 is screw thread 
ed into the bore in the stem 4, so as to provide 
a leak-tight joint between the head of the motor 
and the stem. 4. If necessary, suitable packing 
may be inserted between the lower head of the 
motor and the inner surface of the stem 4, or 
the screw threads on the nipple 6 may be coated 
with a suitable plastic or fluid packing material 
before the parts are assembled. The upper head 
8 of the pressure motor carries an upwardly di 
rected pin-operating, notion-transmitting rod 9 
which as here shown is axially aligned with the 
switch pin f4. This rod is guided to move freely 
in a bore in an adjusting nut 20, preferably hav 

4. 
ing a knuriled actuating head 20a, and which as 
here illustrated has threaded engagement with 
internal threads in a bearing sleeve 2 which is 
externally screw threaded to engage screw 
threads at the upper end of the stem 4. 
A loading Spring 22 has one end bearing against 

the upper head 8 of the motor device and its 
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other end bearing against the inner or lower end 
of the adjusting nut 20. By turning the nut 20 
relatively to the sleeve 2, the Spring 22 may be 
compressed more or less, thereby varying the ex 
ternal load on the motor M so as to adjust the 
motor to respond to different fluid pressure act 
ing On its interior. 

It may be noted that while the member 9 is 
arranged directly below the lower end of the 
Switch pin 8, so that upward movement of the 
member 9 may operate the pin 4, there is no 
positive connection between the parts 9 and 4, 
and that the actuation of the nut 29 for the pur 
pose of varying the load on the motor does not 
in any Way affect or change the position of the 
pin. ii. Thus adjustment of the motor load is 
made without changing the normal position of 
the Switch parts and without changing the stress 
of the switch spring or springs. Moreover, if it 
be desired for any reason to remove the switch 
unit from the housing, for example for repairs or 
replacement, this may be done simply by remov 
ing the screws 9 and lifting the switch unit out 
of the housing, such operation having no effect 
Whatever upon the adjustment of the external 
notor load. Thus When the Switch unit is re 
stored to its operating position, the switch is in 
readiness for use without necessitating readjust 
ment or calibration. 
Since the Screw-threaded connection between 

nipple 6 and the housing provides a leak-tight 
union at that point, and since the gaskets at 
and 3 effectively prevent the movement of pres 
sure fluid, for instance air, into or out of the 
switch housing, the motor M is thereby complete 
ly shielded from the effects of changes in the 
pressure of the ambient medium for instance 
from changes in barometric pressure, and thus 
the operation of the motor depends entirely upon 
Variations in preSSure of the fluid admitted to its 
interior through the passage 7. The operation 
of the Switch is thus completely independent of 
barometric changes, so that, when used for aero 
nautical purposes, it may be depended upon to 
Operate at the desired internal pressure, regard 
less of the height at which the aeroplane may be flying. 
While a certain desirable embodiment of the 

invention has been illustrated by way of example, 
it is to be understood that the invention is broad 
ly inclusive of any and all i modifications and 
equivalent constructions falling within the scope 
of the appended claims. 

I claim: 
1. An instrument of the class described where 

in a SWitch unit, having an actuating pin, is asso 
Ciated with a pressure motor Withina riigid hous 
ing, the latter comprising a hollow body portion 
and a removable cover, characterized in that the 
SWitch unit includes a top plate constituting the 
cover for the housing and the body of the switch 
unit depends from the cover into the hollow body 
portion of the housing, and in having means for 
Securing the cover leak-tight to the body of the 
housing, the Switch unit having terminals which 
extend leak-tight through the top plate, the 
motor comprising an inlet nipple which is fixed 
leak-tight in a bore in the wall of the housing 
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body, the motor also including a part which 
moves, in response to pressure variations, in a 
rectilinear path coaxial With the Switch pin, and 
a rigid element for transmitting motion from said 
movable motor part directly to the Switch pin. 

2. An instrument as set forth in claim 1, char 
acterized in that the pressure motor is a metallic 
bellows coaxial with the actuating pin of the 
switch, a spring for loading the bellows, and ad 
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6 
acterized in that the motion-transmitting elle 
ment is an elongate pin coaxial with the SWitch 
pin, but free from the latter, a rigid guide sleeve 
for said motion-transmitting pin, said sleeve 
having threaded engagement with a part of the 
housing, and a loading spring for the motor, one 
end of said spring abutting said sleeve, the latter 
being operative, by rotation relatively to the 
housing, to vary the load imposed by the spring 

justing means Within the body of the housing for 10 upon the motor. 
Varying the load imposed by the spring. 

3. An instrument as set forth in claim 1, char 
HENRY G. LEUPOLD. 


