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This invention, relating as indicated to a pressure sensi-
tive control device, is particularly directed to a novel com-
bination of a thin and flexible diaphragm contacting a
flexible longitudinal element to actuate a sensitive electrical
or electro-mechanical switching device.

in the general art of diaphragm switches and the like
there is need for a very sensitive switch for controlling
fluids such as air pressure, granular solids, gas or liquid- in
some container, a device for recording slight pressure dif-
ferentials, perhaps of the order of ¥ inch of water of 1
mm. of mercury. These devices must also be capable of
considerable over pressure and must not be damaged by
such pressure.

This invention relates to a diaphragming element of an
extremely low moment of inertia formed of thin and
flexible material, such as plastic or elastomer, with a more
rigid nose portion or a dimple, perhaps formed by pre-
crimping the plastic in the nose portion. Said diaphragm
is backed up by a flexible longitudinal element or cord,
such as nylon, vegetable fiber or the like, and possibly
even a chain, a number of links or a thin ribbon. Said cord
is adapted to actuate a lever arm and said lever arm will
actuate an electrical or electro-mechanical switching de-
vice which will respond in respect to a slight movement
or pressure. Said switching device may be one of the type
known as “Micro” switches.

A further advantage of said invention is that the thin
and flexible diaphragm element is backed up by a backup
plate to absorb the over pressure to prevent damage to the
diaphragm. In addition, the flexible longitudinal element
may be adjusted partially to overcome the pressure in the
switching device so that a lesser movement of the dia-
phragm and of the flexible longitudinal element will
actuate the switch. In addition, the element may be
loosened to sag and a greater movement of the diaphragm
may be required to actuate the switch.

An object of this invention is to produce a new, im-
proved pressure sensitive control device for fluids, fluid
differential pressures and the like. A further object of
this invention is to produce a new and sensitive, adjustable
diaphragm device for using slight pressure differentials to
magnify the pressure on a flexible diaphragm to a flexible
longitudinal element, which in turn actuates a lever and
sensitive electrical or electro-mechanical switching device.

A further object of this invention is to produce a new
and improved pressure sensitive control device involving
an improved diaphragm structure, said diaphragm being of
extremely low moment of inertia with a hard yet thin
and flexible extension from said diaphragm together with
means for recording the pressure changes in the dia-

phragm. A further object of this invention is to produce ..

a new and improved pressure sensitive control device em-
vloying a low moment of inertia diaphragm and a flex-
ible longitudinal element, a shallow backup plate and
means for actuating an electrical or electro-mechanical
switching device to record said movements of the dia-
phragm, said backup plate serving to reinforce the dia-
phragm against over pressures.
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A further object of this invention is to produce an ad-
justable pressure sensitive control device employing a dia-
phragm, a flexible longitudinal element stretched between
points and adjacent said diaphragm, whereby adjustment
in and attached to the flexible longitudinal element adapt
it to be used with the spring pressure in the electro-
mechanical switching device. The flexible longitudinal.
clement may be used with stronger spring units to provide:
an electro-mechanical switching device operable over a:
greater range of pressures.

To the accomplishment of the foregoing and- related
ends the said invention then consists of the means here-
inafter fully described and particularly pointed out in the
claims; the following description setting forth in detail
one approved means of carrying out the invention, such:
disclosed means, however, constituting but one of the
various ways in which.the principles of the invention may
be used.

In the drawings:

Fig. 1 is a cross-sectional view of my invention axially
through the diaphragm;

Fig. 2 is a cross-sectional view along the lines 2—2 of
Fig. 1 showing the diaphragm and the backup plate;

Fig. 3 is an enlarged diagrammatic view of the leverage
mechanism showing the flexible longitudinal element, the
pivoting means and the electro-mechanical switching de-
vice;

Fig. 4 is a fragmentary, partial view of the lever arm,
pivot points and push rod;

Fig. 5 is an alternate modification of Fig. 1 employing
a chain as a flexible longitudinal element;

Fig. 6 is a modification shown in the fragmentary view
of Fig. 1 showing a pivoted link combination, and

Fig. 7 is a further modification of Fig. 1 shown in .
fragmentary form, a ribbon as a flexible longitudinal:
element.

In the drawings, 19 indicates generally a pressure sensi-
tive control device. The diaphragm proper is shown at
11 and may be of plastic and should have a very low
moment of inertia in order to avoid actuation through
vibration and may have a hardened or stiffened nose por-
tien 12, and a series of undulations to permit distention
as shown at 13. These are around the entire circum-
ference of the diaphragm. Said diaphragm is encased in
an upper element or cover 14, having a threaded con-
nection 15 in fluid connection with the chamber above the
diaphragm. On said fluid connection there would be an
aperture 51 shown through the drawing and an annular
surface 52 having an elastic band closing said aperture,
said elastic band being 53. The cover member 14 would
be secured as by crimping the edge portion as shown at 17
around the case proper shown at 18, having a flange 19.
The case has a lower opening as shown at 20, possibly
threaded on the exterior side as shown at 21, Said open-
ings 21 would pass through the case 18 and could be
crimped or flanged to hold it in position. A lever arm 22
would be an element capable of slight sidewise movement
and be mounted in connection with the case as with the
adjustment means shown generally at 23. Adjustment
means combines a bolt 24, nut 25, said bolt passing
through an opening shown at 26 in said lever arm 22; said
bolt having resilient means as at 27 to hold the bolt and
nut in position relative to the lever arm; said resilient
means holding against the head of the bolt and against the
lever arm 22. Interiorly of said pressure sensitive con-
trol device is an electro-mechanical switching device as
seen shown generally at 28, for which electrical contacts
are not shown, secured to the case shown at 29; the contact
for said switching device being the push rod 30, said push
rod being fitted in a dimple 31 of the lever arm 22. The
lever arm has a pivot contact shown at 33 in a dimple
in the case, said dimple being shown at 34. The opposite



2,824,920

3

end of the lever is seen at 36 and has means for fastening a
flexible linear element. The fastening means may com-
prise a slot or aperture in the lever arm, said slot or aper-
ture being shown at.37. Connected in said slot is the
flexible longitudinal element shown at 38, and the alter-
nate modifications for this are seen in Figs. 5-7. The
oppcsite end is connected to the other lever arm at 39,
and said opposite end of the lever arm 22 may be ad-
justed by means of the adjustment shown generally at
23’. The diaphragm 11 has a similarly shaped backup
plate, seen particularly in connection with Fig. 2.

Operation

The operation of the parts is approximately as follows:
Connection 15 in the cover member 14 has an opening
16. - This is connected to any source of pressure that may
vary or is capable of varying. Upon change in pressure
the diaphragm distends, and the undulation shown at 13
will flex. The entire diaphragm being a very low moment

of inertia and having a hardened dimple will push down o

against the flexible longitudinal element 38. The back-
up plate 40 serves to prevent over pressures destroying
the diaphragm. Vibrations upon the entire assembly are
minimized because of the extremely low moment of iner-
tia of the diaphragm. Distention of the flexible dia-
phragm causes flexing of the longitudinal element. Said
element is attached at one end to lever arm 22, which has
an adjustment means shown at 23. The opposite end of
the lever arm 22 is pivoted in dimple 34 and moves as par-
ticularly shown in connection with Fig. 3. = A distention of
the diaphragm moving the nose portion 12 by the distance
A as shown in Fig. 3 will cause a movement A’ by means
of the lever arm and the push rod 39, connected by means
of the dimple 31 to the lever arm. This will actuate the
electro-mechanical switching device 28. The magnifica-
tion by this means is extremely great, and said switching
devices which can be made to actuate ipon a movement
of .001 to .005 inch will actuate at extremely low pres-
sure, possibly of the-order of a millimeter of mercury,
and they may be adjusted to actuate at greater or
lesser pressures. The most common range perhaps would
be from ¥4 inch of water to 2 inches of water, which could
be described as being that of a puff of air upon the dia-
phragm. The friction in this combination of components
is -extremely low because of the pivot point lever arm
and the low friction in a diaphragm contacting a flexible
linear element. For small movements of the diaphragm
the movement is extremely slight, but whether the flexible
longitudinal element is held taut or has pressure put on it
or is permitted to sag is a matter of choice, and the ele-
ment can be made more sensitive or less sensitive by
adjusting means 23. In addition, it can be seen that by
putting tension upon element 38 by means of 23’ part of
the spring tension which is required to actuate the switch 28
can be overcome so that a lesser amount of movement of
the diaphragm as shown in Fig. 3 will actuate the switch.
On the other hand, at the other extreme the element may
be-permitted to sag, and a considerable movement of the
diaphragm will be required to actuate this switch. Since
the area of the diaphragm is quite large and it is putting
the force on the hardened nose portion, which contacts the
flexible:longitudinal element, it will be seen that the mag-
nification is quite large in the system. By the combina-
tion of the positive adjustment 23’ and the spring ten-
sion.adjustment 23 various degrees of sensitivity can be
achieved. :

As: an alternate means for the flexible longitudinal ele-
ments, Fig. 5 shows a chain element 48; Fig. 6 shows a
plurality of pivoted links 41 on the left, pivoted as at 42
to a second link 43, and Fig. 7 shows a ribbon of nvlon,
metal or similar material as at 44, which may be used as
a flexible longitudinal element.

In view of the backup plate 48, over pressures on the
order.of 20 pounds, more or less, may be accepted in the
diaphragm even though the diaphragm is capable of
actuating at: pressures of ¥ inch of water,
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From the above description it will be seen that a pres-
sure sensitive control device has been devised capable of
operating under a variety of conditicns and subject to
some over pressure and adjustment of the pressure sensi-
tivity. This is particularly necessary because of varia-
tions in the mechanical or electro-mechanical switching
devices and the spring tension built into these devices so
that within the limits of commercial tolerances a dia-
phragm switch has been devised which can be accommeo-
dated to these tolerances and also vary in working require-
ments. The device has a number of alternatives which are
obvious to one experienced in the art of diaphragms and
switches, and these may be employed following the general
principles of the invention. It must be realized that the
invention may be embodied in other specific forms witheut
departing from the essential characteristics of the inven-
tion, Al of these embodiments are intended to be in-
cluded within the scope of the invention. The scope of
the invention is indicated by the appended claims, rather
than by the foregoing description and embodiments, and
all changes which come within the meaning and range
and equivalency of the claims are, therefore, intended to
be embraced therein.

I claim:

1. A pressure sensitive control device comprising a
flexible diaphragm member, a flexible longitudinal ele-
ment adjacent said diaphragm member, said element being
connected between several anchor points at least one of
which shall be movable, whereby the flexible diaphragm
member deflects the flexible longitudinal element causing
the distance between the anchor points to shorten, and
means in combination with the movement of said movable
anchor point for actuating a mechanism.

2. The pressure sensitive control device of claim 1 in
which the flexible longitudinal element is a thin and flex-
ible linear element.

3. The pressure sensitive control device of claim 1 in
which the flexible longitudinal element is a ribbon-like
material. ’

4, The pressure sensitive control device of claim 1 in
which the flexible longitudinal element is a chain.

5. The pressure sensitive control device of claim 1 in
which the fiexible longitudinal element is a series of
pivoted links.

6. A pressure sensitive control device comprising a
flexible diaphragm member, a flexible longitudinal ele-
ment adjacent said diaphragm member, said diaphragm
member being adapted to contact said longitudinal ele-
ment, support means for said longitudinal element com-
prising a plurality of anchor points, at least one of which
is movable, said movable anchor point being connected
to a lever arm and system and to an electro-mechanical
switching device, adjustment means on said movable
anchor points to adjust the tension in the flexible longitu-
dinal element, whereby distention in the diaphragm causes
flexing in the longitudinal element actuating an ancher
point to move the lever system and the electro-mechanical
switching device, and further whereby said adjustment
means can overcome some of the tension in the electro-
mechanical switching device.

7. A pressure sensitive control device of claim 6 in
which the lever arm is substantially perpendicular to the
diaphragm.

8. The pressure sensitive control device of claim 6 in
which the diaphragm element is characterized by an ex-
tremely low moment of inertia, whereby the diaphragm
will not be affected by vibrational forces.

9. The pressure sensitive control device of claim 6. in
which a backup member corresponds generally in shape
to the distended position of the diaphragm. i

10. A pressure sensitive control device of claim 9 in
which the backup plate has an opening therein, in which
said flexible longitudinal element may be positioned.

11. A pressure sensitive conirol device comprising a
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-at the center thereof and a more flexible outer diaphragm
-element, support means for said diaphragm element, a
flexible longitudinal element, support means for said flex-
ible longitudinal element to hold the element adjacent
said diaphragm, such support means comprising a lever
arm, said lever arm adapted to actuate an electro-mechan-
ical switching device, whereby distention in the diaphragm
causes the stiffened dimple to push against the flexible
longitudinal element operating the lever to actuate the
switch.,

5

10

6

References Cited in the file of this patent

2,428,096
2,492,675
2,581,737
2,620,413
2,638,579
2,766,350

226,206

UNITED STATES PATENTS

Reavis oo _._ Sept. 30,
Yieda Dec. 27,
WeSt oo Jan. 8,
Johnson _______________ Dec. 2,
Dycheetal. co______ May 12,
Gresetal, woe o _____ Oct. 9,

FOREIGN PATENTS
Great Britain o _______ Nov. §,

1942
1949
1952
1952
1953
1956

1925



