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Loali whom (¢ may cencorn :

Be it known that I, Jor~ Desaroxn, a citi-
zen of the United States, residing at Chi-
czgo, in the county of Cook and State of
Tllinois, have invented certain new and use-
ful Improvements in Electric Pneumatic
Switches, of which the following is a speci-
Heation.

My iaventicn relates to improvements in
electric switches, and has more particular
reference to gwitches that are adapted to be
automatically operated as a result of a
change of pressure within a container with
which it may be associated.

One of the objects of my invention is to
provide in a switch of the character to be
described, means for producing a quick, are-
avoiding break between the members of an
electric switch at a critical point with refer-
ence to the rise of pressure to which a recep-
tacle may be subjected, and means for ad-
justing the operating mechanism, with ref-
erence to the pressure to be carried in the
container, whereby & higher or lower pres-
sure mey be maintained therein, through the
controlling agency of the switch exercised
upon the pressure-producing medium.

Another object of my invention is to pro-
vide an electric switch of this general char-
acter that is operable independent of the
electric current, whether alternating or di-
rect in character, and to some exfent regard-
less of the electric difference of potential af
the switch ferminals. .

Other and further objects of my invention
will become readily apparent from a consid-
eration of the following description taken in
conjunction with the drawings, wherein—

Figure 1 s a vertical elevation of the de-
vice; Fig. 2 is a central section of the same;
Fig. 8 is a section taken on line 33 of Fig.
1;-Fig. 4 is a section {aken on line 4--4 of
Fig. 2; and Fig. 5 is a section taken on line
55 of Fig. 9.

In all of the views, the same reference
characters indicate similar parts.

A diaphragm casing 10 is composed of
two parts, 11 and 12, upper and lower parts
respectively. secured together by a series of
serews 13, The parts ave connterbored to
provide space for movement of a presstire-
responsive diaphragm 14, The diaphragne
Is clawped between' the casing parts at its
periphery and is centrally perforated. Tn
the central perforation is secured u verti-
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cally extending nozzle 15 provided with an
internal valve seat, as at 16, where the two
diameters 17 and 18 conjoin. A stem 19 is
provided with a head 20, that rests upon an.
adjustable plug 21. The plug is screw-
threaded and is vertically adjustable within
the integral perforated hub 92. Tt is per-
forated axially, as at 23, to permit free pas-
sage of air or other fluid to the under side
of the diaphragm from the container (not
shown) to which it may be attached. 'The
stem 19 is held 'with its head 20 against the
plug 21 by means of a light helical open
spring 24, one end of which rests against the
lower surface of the diaphragm and the
other on the plug 21. The upper end 25 of
the stem is a valve that seats tightly in the
valve seat 16 and closes communication with
the bore 18 when the parts are in the posi-
tions shown, as when the pressure is low.
When the pressure reaches the critical point
at which it is desired that the electrie switch
shall -Le opened, the diaphragm will be
raised, thus moving the nozzle 15 so as to
carry the valve seat 16 above the valve 25.
thus permitting the air to pass into the
bore 18, :
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The switch parts and their operation will

now be described. .
The nozzle is screw-threaded at its upper
end, as at 26, upon which is supported the
entire switch mechanism. A casing or cyl-
inder 27 has screw - threaded engagement
with, and is supported on, the end 26 and
contains a hollow plug or piston 28 that
moves freely, but fits snugly in the bore
thereof. A screw-threaded cap 29, overlies
the upper end of the casing 27 and provides
an upwardly projecting screw - threaded
stem guide 0. Upon this guide a perma-
nent magnet 31 is supported. 'The magnét
is perforated through its yoke and the per-
foratien is threaded for engagement with
the guide 30, the salient poles of the magnet
being turned upwardly. To the legs ov poles
of the magnet 31 is secured a disk 82 of in-
sulating material, perforated for receiving
the Jegs of the magnet. The disk 32 carvies
two plates of conducting material, 33 and 34,
suelt as brass, copper, or the like, to which
the switeh terminals 35 and 86 are connected
- ks . o
respectively. A stem 37 passes freely
through the gnide 80 into the interior of the
hollow piston 28, and has a head 58 that
normally rests upon the interior bottom of
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said piston. An open helical spring 39 sur-
rounds the stem 37 and rests upon the head
thereof, the upper end abutting against the
inner surface of the cap 27. The spring
serves to hold the stem 37 in its contact with
the piston. The upper end of the stem 37 is
serew-threaded, as at 40, and carries, be-
tween the nuts 41 and 42 an armature 43,
composed of a disk of iron or other mate-
rial, susceptible of magnetic induction, and
which in the position shown closes the mag-
netic circuif of the perm-~ment magnet 51.

Superposed above the disk 43 and sur-
rounding the stem 37 is a disk 44 that car-
ries an annulus or ring 43 of electrically
conducting material shown in the drawing
as carbon. Thisring, in the position shown,
rests upon the conducting plates 33 and 84,
and thus closes the electric cireuit between
the switch terminals 35 and 36. When the
ring is lifted sbove these plates, the switch
is thereby opened.

As an illustrative example of the adapt-
ability and use of my switch, T will assume
that the switch terminals 35 and 86 are in-
cluded in cireuit with an electric motor and
the motor is arranged to operate & puwmp to
pump air into a container with which the
part 22 is connected ; and that it is desirable
to maintain the air pressure in said con-
tainer at o predetermined value. When the
pressure reaches approximately that point,
the diaphragm 14 will be raised and permit
air to pass into the casing 27, through the
bore 18 and under the piston 28. It will be
observed that the stem 37 1s held depressed
by the permanent magnet 31 and its co-
operating armature 43 and therefore the

ring 45 cannot be moved upwardly and.

away from the contact plates 33 and 34
until the portative effect of the magnet has
been overcome and then it will move quickly,
thereby producing a quick break between the
switch electrodes. The pressure operating
upon the piston 28 will raise it in the cas-
ing or cylinder 27 and thereby 1ift the stem
37 and armature 43, overcoming the mag-
netic adhesion and causing the ring 45 to
be moved upwardly quickly,

To vary the operation of the device with
reference to the air pressure, I provide an
open helical spring 46 which surrounds the

nozzle 15 and rests upon the diaphragm 14,

the tension of which may be varied by turn-
ing the cap 47. The cap 47 is in position,
as shown, to cause the spring 46 to exert its
greatest pressure upon the diaphragm.
When the valve 28 is raised, as described,
its open cnd rests upon the valve seaf 48,
thereby providing a seal to prevent leak
around the stem 37, and when the pressure
in the container is below normal, the valve
25 provides a sealing means. ‘
it is hroken at points within the

I
A‘l

The circuit
fields of the permanent magnet and there-

fore the magnet exercises the dual function
of holding the switch closed and causing a
quick movement when it is opened and
“hlowing out” the are or preventing the
formation of aves at the pomnts of separs-
tion of the awiteh wmembers,

While T have herein disclosed a pavticu-
lar embodiment of my invention, it is evi-
dent that considerable change can be made
in the stroneture illustrated within the scope

of the appended claims, without departure

from the spirit of the invention.

What T elaim is:

1. In a deviece of the character described,
a pair of sepavated stationary contacts, a
movable contact for connecting said sta-
tionary contacts, an armature secured to
said movable contact between said separated
contacts, and a magnet having its poles ar-
ranged beiween said stationary contacts,
one pole adjacent cach thereof.

2. In a device of the character described,

a permaxent magnet, an insulating block se-
cured thereto, separated contacts on said
msulating block, one adjacent each pole of
the magnet, an armature spanuning the poles
of the magnet, and a movable contact se-
cured to said armature and spanning said
contacts.

3. In a device of the character described,
a circular insulating block, a magnet se-
cured in the center thereof, contacts on dia-
metrically opposite sides of said block, each
extending near a pole of sald magnet, a
ring-shaped movable contact to connect said
contacts, and an armature mounted within
said ring-shaped contact for ceaction with
the magnet.

4. In a device of the character described,
a centrally perforated diaphragm arranged
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to receive pressure upon one side thereof, o

switch, 4 pressure-responsive device for
opening the switeh, and & valve operable by
said diaphragm to open and close the pas-
sage through said perforation therein for
control of said pressure-responsive device.

5. In a device of the character described,
for connection to a source of pressure sup-
ply, a centrally perforated diaphragm, a
switch, a switch - opening pressure-respon-
sive device, a valve normally closing a path
from the pressure side of the diaphragm to
the pressure-responsive deviee through the
perforation in said diaphragm, one member
of said valve being connected to said dia-
phragm for movement therewith to open
said path. .

6. In a device of the-character described,
a diaphragm having a central perforation,
a valve member extending through said
perforation, a coacting wvalve member car-
ried by the didphragm, a switch, and a
switch - opening pressure - responsive device
associated with said valve for operation
upon opening thereof. :
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7. In a device of the character described,
a diaphragm having a central perforation,
a valve member extending through said per-
foration, a coacting valve -member carried
by the diaphragm, a switch, a switch-open-
mg pressure-responsive device associated
with said valve for operation upon opening
thereof, and means to vary the projection of

said first mentioned valve member through

the perforation in the diaphragm.

8.'In a device of the character described,
a diaphragm having a central perforation,
a valve member extending through said per-
foration, a coacting valve memper carried
by the diaphragm, a switch, a switch-open-
ing
with said valve for operation upon opening
thereof, a cap guidingly surrounding the

pressure-responsive device associated:
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upper end of said diaphragm-carried valve
member, and a spring between said cap and
diaphragm to determine the critical pres-
sure necessary to cause valve-opening move-
ment of said diaphragm.

9. In a device of the charscter described,
& Dbressurve-responsive disphragm, an elec-
tric switch saperposed thereon and sup-
ported thereby, and diaphragm-controiled .
means between said diaphragm and switch
for operating said switch.
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In testimony whereof I hersunto set my so

of two witnesses,
JOIN DESMOND.
In the presence of—

W. Lawy Arizw,
Mary P. Arsaw.

hand in the presence



