Sept. 14, 1965 E. J. BUEHLER 3,206,572
FLUID DIFFERENTIAL PRESSURE AND MAGNETICALLY
OPERATED ELECTRIC SWITCH
Filed Dec. 26, 1962

. /{
' J

3
7 7z

68 w
H# 7
z
: 1INE#, ,
% /i fﬂ G:g ﬁ ii/y
17 11N ZA %
Ss’ s A9,
] v
¥ , fq
' W &
= 174
" .

INVENTOR.

. Sqwin L Buehiee

x%ﬁez—./

ATTORNEY



United States Patent O

3,206,572
Patented Sept. 14, 1965

fice

1

3,206,572

FLUID DIFFERENTIAL PRESSURE AND MAG-

NETICALLY OPERATED ELECTRIC SWITCH
Edwin J. Buehler, Lansing, Mich., assignor to General

Motors Corporation, Detroit, Mich., a corporation of

Delaware

Filed Dec. 26, 1962, Ser. No. 247,203
2 Claims, (Cl. 200—83)

This invention relates to switches and more particularly
to switches suitable for presenting warning signals and
operated by differential fluid pressures.

An object of the present invention is to provide an im-
proved pressure differential switch of compact design.
Another object of the invention is to provide a pressure
differential switch having a casing of plug-in form suitable
for connection to the inlet and outlet sides of a pump.

A feature of the present invention is a switch including
a casing with a differential pressure actuated member
therein and controlling the operation of contacts by means
of a magnet and an armature. Another feature is a plug-
in type of casing enclosing a differential pressure actuated
mechanism for making and breaking an electrical contact
through the use of spring means and a permanent magnet.

These and other important features of the invention will
now be described in detail in the specification and then
pointed out more particularly in the appended claims.

A pressure differential switch is illustrated in the draw-
ing comprising a plug-in type of casing 10 having a
threaded and open end 12 and a side port 14. The
threaded end of the casing is somewhat reduced tightly to
receive a tubular element 16 therein and which defines a
passage 18. The top of the tubular element 16 flares out-
wardly as at 20 and is reversely bent as at 22 firmly to
clasp the lower flange end of a bellows or pressure ac-
tuated member 24. The latter is made of rubber or some
flexible material giving the member sufficient latitude of
movement as will further appear. The member 24 is lo-
cated in an intermediate portion of the casing 10 and
resting on a flat side of the member 24 is an annular
permanent magnet 26 having a central opening 28. The
top end of the casin 10 is enlarged as at 30 and inwardly
turned as at 32 tightly to retain an insulator disk 34 and
a retainer 36. The latter is provided with a central and
downwardly extending tubular portion 38 which serves
as an armature guide element. This latter portion ex-
tends downwardly into the opening 28 of the permanent
magnet. A gasket 40 is interposed between a shoulder 42
of the casing and the retainer 36 making the casing leak
proof. The insulator 34 is exposed to the atmosphere
and a terminal rivet 44 penetrates the insulator member
and retains an electrical contact 46 in a position coaxial
with that of the magnet 26 and the tubular portion 38.
An armature or cylinder 50 of magnetic material is slid-
able within the projection 38 and is adapted to make con-
tact with the contact 46 when urged so to do by a coil
spring 52 located within the portion 38. A coil spring 54
surrounds the portion 38 and urges the permanent magnet
26 toward and into contact with the pressure actuated
member or bellows 24.

The space 58 surrounding the magnet 26 and the bel-
lows 24 is connnected through the port 14 by a line 60
leading to the inlet side of a liguid pump 62. The pas-
sage 18 leading to the interior of the bellows 24 is con-
nected by means of a line 64 to the discharge side of the
pump 62. The showing of lines 6¢ and 64 and the pump
62 is merely for purposes of illustration. Actually such
devices could be so used with the switch but the switch is
specially designed to be screwed into a block having two
chambers therein so that one chamber at low pressure
will be connected to the port 14 and the other at higher
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pressure will be connected to the passage 18. A block
with such passages is not illustrated as it forms no part of
the present invention.

The casing 10 may be connected as a plug to a source
of pump discharge pressure or with a line 64 and in either
event the casing 10 would be grounded as digrammatical-
ly represented at 66. The rivet 44 is utilized to retain a
terminal indicated at 68 and this may be connected by a
line 70 to a source of electrical power such as the battery
72. The latter is connected to the ground as at 74 by
way of a signal lamp 76.

When the fluid pressure in the system served by the
pump 62 is normal, the bellows 24 will have moved the
magnet 26 upwardly against the spring 54 to become ef-
fective in pulling the armature 50 downwardly and break-
ing contact of the latter with the contact 46. In such an
event, therefore, normal conditions of the fluid system
would result in the lamp 76 being unilluminated. If the
pressure on the discharge side of the pump 62 falls with

‘relation to the pump intake pressure, the magnet 26 will

lower because of the spring 54. The armature 50 would,
therefore, be released from the field of the magnet 26 and
the spring 52 would cause the armature to raise and effect
an electrical signal by causing the lamp 76 to illuminate.
It will be noted that operation of the switch is not af-
fected by any variation in the over-all pressure of the
fluid system served by the pump 62. Tt is effected only
by the differential pressure actuating the bellows 24.

I claim:

1. In a differential fluid pressure actuated switch, a
metallic casing including two fluid pressure inlets and an
insulated electrical terminal being mounted on the casing
exterior, a movable diaphragm being positioned inter-
mediate said inlets, means for applying fluid from each
of said inlets to opposite sides of said diaphragm, a con-
tact element being insulated from said casing and extend-
ing from said terminal into the interior of said casing,
relatively movable magnet and armature members, one of
said members being connected to said diaphragm and
movable in response to a pressure differential across the
diaphragm, a guide element extending between said one
member and said contact element to receive the other of
said members, said other member being slidable within
said guide element and said guide element providing an
electrical connection between said casing and said other
member, spring biasing means urging said other member
away from said one member into engagement with said
contact element, whereby said engagement provides an
electrical conductive path between said terminal and said
casing, said diaphragm moving said one member toward
and away from the contact engaging position of said
other member to magnetically attract or release said other
member, thereby interrupting or closing said electrical
path.

2. In a differential fluid pressure actuated switch, a
metallic casing including upper and lower fluid pressure
inlet openings, a flat movable diaphragm being positioned
across the interior of said casing between said upper and
lower inlets; means for applying fluid from each of the
inlets respectively to the top and bottom of said dia-
phragm; an electrical termial having a contact element in-
sulated from said casing and extending into said casing to-
ward said diaphragm along the central perpendicular axis
thereof, an armature guide element connected to the top
of said casing and extending along said diaphragm axis
between the contact element and the upper diaphragm sur-
face, an annular magnet member being supported by said
diaphragm and coaxially aligned with said guide to re-
ceive one end thereof, said magnet member being mov-
able in response to differential fluid pressure across said
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diaphragm, a conductive armature member slidable with-
in said guide element, an armature biasing spring urging
said armature member away from said one guide end and
toward the other end of said guide into an engaging posi-
tion with said contact element whereby said engagement
provides an electrical conductive path between said termi-
nal and said casing, said diaphragm moving said magnet
member along said armature guide to magnetically at-
tract or release said armature member, thereby interrupt-
ing or closing said electrical path.
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