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The object of my invention is to provide a

. close range device for actuating a mechanical
element such for instance as a switch.

I have illustrated my invention as applied

5 to an electric switch, but it might be applied
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to other uses.

It is particularly the purpose of my in-
vention to provide a close range device of
the type in which is employed a diaphragm
subject to pressure and actuating a lever and
to provide means whereby the movement of
the lever serves to relieve the pressure on the

. diaphragm as for instance by opening a
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valve.

5 . Itisespecially my purpose to provide such

a device having parts so constructed and
arranged as to provide an adjustable ahd
close range between the minimum and maxi-
mum pressures at which the device is oper-
ative,  ~

With these and other objects in view, my
invention consists in the construction, ar-
rangement and combination of the various
parts of my close range device, whereby the
objects contemplated are attained, as here-
.inafter more fully set forth, pointed out in
my claims, and illustrated in the accompany-
ing drawings, in which:" »

Figure 1 shows a detail, sectional view of
a close range device embodying and illus-
trating, my invention. " S

Figure 2 is a detail, sectional view taken
on the line 2—2 of Figure 1. ‘

Figure 3 is a sectional view illustrating .

in detail part of the close range device struc-
ture.
. Figure 4 is an enlarged, detail view of part
of the mechanism shown in Figure 3.
. Figure 5 is a detail, sectional view taken on
the line 5—5 of Figure1;and .

Figure 6 is a detail, sectional view taken
on the line 6—6 of Figure 1. )

In the accompanying drawings, I have
shown my device supported largely in a cas-

-or the like 25.

ing indicated generally by the reference char-
acter 10,

The. casing has at one end a diaphragm
chamber 11 iri which is mounted a diaphragm
12 having a head 13 from which a pin 14 pro-
jects through an opening in the wall of the
diaphragm chamber. , . o

A pipe 15 communicates with the dia-
phragm chamber on the opposite side of the
diaphragm from the head 13.. oo

A choker 16 is provided, which may com-
prise a plug having a reduced opening 17 for
restricting the flow of fluid into the dia-
phragm chamber from the pipe 15. '

The pipe 15 may be connected with any
source of pressure. '

Pivotally mounted in the casing 10 is a
lever 18, having one arm arranged adjacent
to the pin 14 and arranged to coact therewith.
Connected with the other arm of the lever 18

is a coil spring 20, which is connected with a

screw bolt 21 projecting through the top wall
of the casing 10 and provided with an adjust-
ing nut 22, ’ v

In the application of my invention as here
shown, the diaphragm 12 is subject to pres-
sure from the pipe 15 on one side and to

pressure from the spring 20 on the other side.

I have shown in the present device a switch
structure comprising the fixed contact mem-
bers 23 and the movable spring contact mem-
bers 24 supported from the insulating block

The block 25 is
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ivoted to another lever -
26. The lever 26 is pivoted on the casing
- as at 27 and projects in both directions from

80

its pivot. A guide pin 28 extends from the

block 25 through the insulation block 29,

to keep the movable and stationary contact
elements in proper relative positions.

85

Pivotally secured to forked arms of the °

lever 26 on the opposite side of the pivot 27

from the block 25 are links 80. The arms
of the lever 26 have therein registering holes
81. A pin 32%of much smaller diameter than

90
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the holes 31 extends through the links 30
and the holes 31 and is pivoted to another

- arm 33. \
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The lever 18 has a slot 34 through which
the lower part of the arm 83 extends. Mount-
ed in the slot 34 is a roller 85.

The arm 83 is provided with a V-shaped
point 36 illustrated in dotted lines in Fig-
ure 3 adapted to coact with the roller 35.

A spring 37 connected with the arm 83 and
post 38 on the casing wall tends to hold the
V-shaped portion 36 of the arm 33 in en-
gagement with the roller 85. = -

The operation of the switch structure
above described may be briefly set forth as
follows: Asthe pressure in the pipe 15 and in
the diaphragm chamber increases, the dia-
phragm 12 is flexed to the right for actuat-
ing the lever 18 for moving its right-hand
end downwardly past the point 36.

The spring 87 tends to move the arm 83
upwardly due to the arrangement and po-
sitions of the links 30 and the angle of pull
of the spring 87. The action of the links
30 is as in the Patent No. 1,520,258, issued
December 23, 1924 to Ralph Penn and Albert
Penn.

When tripping position is reached, the ac-

tion of the arm 83 in conjunction with the
links 30 rocks the lever 26 on its pivot 27
with a snap action for moving the contacts
24 away from the contacts 23.
- When the pressure in the pipe 15 is re-
duced the spring 20-raises the right-hand
end of the lever 18 until the roller 35 again
clears the point 86 whereupon the tension
of the spring 37 will cause the upper, in-
clined face of the point 36 to travel down-
wardly adjacent to the roller 85 for closing
the switch.

The natural differential of pressure between
the high and low at which the device as
heretofore described operate, or in other
words, the range of the device is too great
for certain purposes. It is therefore the
purpose of the structure now to be described
to cooperate with the quick action mech-
anism already set forth, to reduce this dif-
ferential or range and to make it adjustable.

A pipe 39 communicates with the diphragm
chamber 11 on the side thereof subject to

pressure from the pipe 15. The pipe 39 con-
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nects with a valve casing 40 in which is a
passage 41 provided with a valve seat 42.
A valve 43 is arranged to coact with the
valve seat 42 and is normally held closed
by a spring 44 and fluid pressure.
The passage 41 connects with an outlet
passage 45 beyond the seat 42.

- The valve casing in the form of the in-
vention here shown is mounted in the top
of the casing 10.

Mounted in the lower end of the valve
casing is a plug 46 having a tapered lower
end 47. The lower part of the valve cas-
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ing has a recess 48 receiving the head 49
of a plunger 50, which projects downward-
ly through the plug 46 and projects below
it, as shown in Figure 2.

For practical purposes, the plunger 49 and
stem 50 form an extension of the valve stem
51, which slidably projects into the recess 48.

By pressing the stem 50 upwardly, the
valve 43 is unseated.

A rod 52 has at its lower end a right-angled
extension 53 mounted in the lever 18 as shown
in Figure 2. '

Fixed to the lever 18 by being mounted
on the spindle 54 of the roller 85 and also
by means of a screw 55 is an angle 56, one
end of which overlies the lower end of the
rod 52 for holding the extension 53 against
accidental removal.

Screwed onto the upper end of the rod
52 is a sleeve 57, which is thus adjustable
on the rod, : )

The sleeve 57 has flat sides and is held
against accidental rotation by a spring clip
58. A hardened collar 572 has an extension
57" pressed into a recess 57° in the upper end
of the sleeve 57. On the upper end of the
rod 52 is a steel nose 60. The collar 572
stands adjacent to the stem 50.

When the right-hand end of the lever 18
is in its lowermost position, the.collar 57°
stands just below the stem 50, as shown in
Figure 3.

When the pressure on the diaphragm is re-
duced and the spring 20 moves the lever 18
upwardly, the collar 57° engages the stem
50 and unseats the valve 43.

It will be noted that in the device here
shown, a relatively slow movement of the dia-
phragm permits a greater movement of the
longer end of the lever 18 for actuating the
control mechanism shown here in the form
of a trip mechanism and switch contacts.

In a device of this kind where no close
range mechanism is employed, it occurs that
when the pressure in the receiver 9 is reduced
until the spring 20 begins to overcome the
action of the fluid pressure on the diaphragm
a considerable range of variation is required
between the pressure at the commencement
of the operation of the spring 20 and the
pressure in the receiver at the time when the
lever 18 is moved a sufficient distance to actu-
ate the trip mechanism.

Where the close range device is employed,
1t is apparent that the valve will be opened
with very little movement of the lever 18
when the parts are properly adjusted, there-
by reducing the actual diaphragm pressure
to the point where the lever will be permitted
to actuate the trip mechanism for closing the
switch without anywhere nearly so great a
change in the pressure in the receiver as
would have been necessary if the close range
device had not been used.

In order that pressure in the diaphragm
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chamber may not be maintained by incoming
fluid from the pipe 15, the choker 16 is pro-
vided so that fluid can not come into the
chamber 11 from the pipe 15 as fast as it

can escape through the pipe 39 and the
valve,

. The spring 61 is connected with one arm

of the angle 56 and with the rod 52 for
yieldingly holding the sleeve 57 in position
for coacting with the stem 50. '

The plug 46 is provided with a beveled

" portion- 47 and the nose 60 on the rod 52
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40

50

60

15 beveled in order that when the right-hand
end of the lever 18 commences its upward
stroke and thus causes the collar 572 to en-
%age the stem 50 to unseat the valve 43, the
urther upward movement of the rod 52
causes the beveled faces 47 and 60 to engage
each other and swing the sleeve 57 and rod
52 to one side against the pressure of the
spring 61 until the hardened collar 572 clears
the stem 50. Thereupon the valve closes,
preventing further escape of fluid from the
diaphragm chamber. 'The valve is thus
opened for a very short length of time. The
valve is unseated due to the pressure through
the pipe 15 whereupon the lever 18 is actu-
ated through the diaphragm 12 and that in
turn operates the rod 592.
The closing of this valve is, of course, ac-
complished by the spring 44 and fluid pres-

‘sure immediately after the collar 57* clears

the stem 50. Thereupon fluid will pass from
the pipe 15 and source of supply with which
it is connected through the choker 16 into
the 'diaphragm chamber and the diaphragm

sure. .

If then, for example, the electrical switch
shown herein for illustration is used for clos-
ing a circuit through a motor for operating
a compressor for supplying the receiver with
compressed fluid, such as air, the motor will
operate until the pressure in the receiver is
great enough to cause the switch to trip to
open position for stopping the motor and
compressor,” ‘Then when the pressure in the
receiver is reduced, the cycle of operations is
repeated. ) , ,

It will thus be seen that I have here pro-
vided a:mechanism for operating a movable
member, such for instance as the lever 26.
This lever in the present illustration operates
a switch, but is equally adaptable for mechan-
ically operating a valve or valves or other
devices. '

In the present device, the lever 18 is actu-
ated in ene direction by pressure from the
pipe 15 and in the other direction by the
spring 20. : ,

When the pressure in the pipe 15 is low-
ered until it is overcome by the spring 20
enough: to bring the actuation of the snap
action or quick action mechamsnt; it will be
seen that I have provided means for quickly

3

relieving or reducing the pressure on the dia-
phragm, so that for a short instant of time,
1t does not offer substantial resistance to the
action of the spring 20.

If it be assumed for purposes of illustration
that the natural range of the device were
twenty pounds, then by providing the close
range device and quickly relieving the dia-
phragm chamber pressure, it has been found
in actual practice that this range can be re-
duced to about two pounds. '

It will be noted that the range under which
the device operates may be varied by varying
the distance of the rod 52 from the pivot of
the lever 18 during manufacture.

It will also be noted that I have provided
a ready adjustment for the close range device
by making the sleeve 57 adjustable on the
rod 52, so that the valve 43 may be opened at.
different points in the travel of the lever 18,
d;pending upon the adjustment of the sleeve
5 :

The advantages of a close range device will
be largely obvious from the statement of the
operation of the mechanism.

80

920
In many instances, it is desirable that the-

range be close and that the pressure within
a receiver be maintained within very close

limits.
It is very desirable for example in the con- .

. trol of heating plants that use compressed air

to operate steam valves to keep that pressure
within a matter of two or three pounds.
Therefore it is important that the receiver
pressure be kept within very close limits."
This desirable result can be accomplished
with my close range device.

It will be noted that this close range mech-
anism operates as herein set forth without. in
anyway affecting the tension which is im-
posed upon the contaet points for holding
them together when the switch is closed.

This is important where the device is used
in connection with an electrical switch.

While I have illustrated my close range

device as connected with a switch, it will be
understood that it can be used for a great
variety of purposes as I have illustrated in
my co-pending application on a Pneumatic
control apparatus, Serial No. 77,488, filed De-
cember 24,1925. For purposes of illustration
here, I have shown the device connected with
a %uick acting switch.
+ 1t is, however, my purpose to cover by my
claims any modified forms of structure or use
of mechanical equivalents, and uses for other
purposes, which may come within the spirit
of my invention and the scope of said claims.
" I claim as my invention: -
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. 1. In'a device of the class described, a dia- 125

phragm chamber, a diaphragm therein, a pipe
for supplying pressure to the diaphragm
chamber, a lever arranged to be actuated in
one direction by the diaphragm, means for

actuating the lever in the other direction, a 139
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second pipe communicating with the dia-
phragm chamber, a valve in said second pipe
normally closed to prevent the loss of pres-
sure from the diaphragm chamber, and means
operatively connected with the lever for open-
ing said valve during the stroke of the lever
in one direction adapted to be moved to in-
operative position by the completing portion
of such stroke, said second pipe and valve be-
ing adapted to permit the discharge of air
from the diaphragm chamber faster than the
first pipe supplies air thereto.

2. In a device of the class described, a dia-
phragm chamber, a diaphragm therein, a
pipe for supplying pressure to the diaphragm
chamber, a lever arranged to be actuated in
one direction by the diaphragm, means for
actuating the lever in the other direction, a
second pipe communicating with the dis-
phragm chamber, a valve in said second pipe
normally closed to prevent loss of pressure
from the diaphragm chamber, and means op-
eratively connected with the lever for open-
ing said valve, adapted to become inoperative
before the full lever stroke is completed, for
then allowing the valve to close for prevent-
ing continual loss of air from the diaphragm
chamber,

8. In a device of the class described, a dia-
phragm chamber, a diaphragm therein, a pipe
for supplying pressure to the diaphragm
chamber, a lever arranged to be actuated in
one direction by the diaphragm, means for
actuating the lever in the other direction, a
second pipe communicating with the dia-
phragm chamber, a valve in said second pipe
normally closed to prevent loss of pressure
from the diaphragm chamber, an operative
mechanism, means including a roller, a mem-
ber with bevelled faces and means for holding
said member under tension against the roller,
for operating said mechanism from the lever,
and means operatively connected with the
lever for opening said valve, adapted to be-

‘come inoperative after the roller has moved

from one bevelled face to the other for allow-
ing the valve to close for preventing loss of
pressure thereafter from the diaphragm
chamber.,

4. In a device of the class described, a dia-
phragm chamber, a diaphragm therein, a pipe
forsupplying pressuretothediaphragmcham-
ber, a lever arranged to be actuated in one di-
rection by the diaphragm, means for actu-
ating the lever in the other direction, a sec-
ond pipe communicating with the diabhragm
chamber, a valve in said second pipe normal-
ly closed to prevent the loss of pressure from
the diaphragm chamber, an operative mech-
anism. means including a roller, a member

~ with bevelled faces and means for holding

-
-t

said member under tension against the roller,
for operating said mechanism from the lever,
and means operatively connected with the

3 lever for opening said valve, adapted to be-

1,738,481

come inoperative after the roller has moved
from one bevelled face to the other for allow-
ing the valve to close for preventing loss of
pressure thereafter from the diaphragm
chamber, said means being adjustable for
varying the range of the device.

5. In a device of the class described, a dia-
phragm chamber, o diaphragm therein, a pipe
for supplying pressure to the diaphragm
chamber, a lever arranged to be actuated in
one direction by the diaphragm, means for
actuating the lever in the other direction, a
second pipe communicating with the dia--
phragm chamber, a valve in said second pipe’
normally closed to prevent the loss of pres-
sure from the diaphragm chamber, an oper-
ative mechanism, means including a roller, a
member with bevelled faces and means for
holding said member under tension against
the roller, for operating said mechanism from
the lever, and means operatively connected
with the lever for opening said valve, adapt-
ed to become inoperative after the roller has
moved from one bevelled face to the other for
allowing the valve to close for preventing loss
of pressure thereafter from the diaphragm
chamber, said means being adjustable for
varying the range of the device, said means
being adjustable for regulating the period in
the lever movement when the valve is oper-
ated for thus varying the range of the device.

6. In a device of the class described, a
diaphragm chamber, a diaphragm therein, a
pipe for supplying pressure to the dia-
phragm chamber, a lever arranged to be ac--
tuated In one direction by the diaphragm,
means for actuating the lever in the other di-
rection, a second pipe communicating with the
diaphragm chamber, a valve in said second
pipe normally closed to prevent the loss of
pressure from the diaphragm chamber, an
operative mechanism, means including a
roller, a member with beveled faces and
means for holding said member under tension
against the roller for operating the mecha-
nism from the lever, and means operatively
connected with the lever for opening said
valve adapted to become inoperative after
the roller has moved from one beveled face to
the other for allowing the valve to close for
preventing loss of pressure thereafter from
the diaphragm chamber, said means being
adjustable for varying the range of the de-
vice, said means being adjustable tor regu-
lating the period in the lever movement when
the valve is operated for thus varying the
range of the device, said last means compris-
ing a stem device for actuating said valve
mounted in a cone-shaped member and pro-
jecting therefrom, a rod pivoted to said lever
and an adjustable member mounted on said
rod having a cone-shaped portion and a
shoulder. , '

7. In a device of the class described, a
movable element, a lever operatively con-
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nected with said element, a diaphragm cham-
ber, a diaphragm therein subject on one side
to variable fluid pressure, said lever being
mounted for movement by the diaphragm in
its fiuid pressure-subjected actuation, means
for actuating the lever reversely, a pipe lead-
ing from the chamber on the pressure sub-
ject side of the diaphragm and having a valve
casing, a normally seated valve in said casing
having a projecting stem, a rod operatively
connected with said lever, a longitudinally
adjustable part on said rod for engaging said
stem.

8. In a device of the class described,  a
movable element. a lever operatively con-
nected with said element, a diaphragm cham-
ber, a diaphragm therein subject on one side
to variable fluid pressure, said lever being
mounted for movement by the diaphragm in
its fluid pressure-subjected actuation, means
for actuating the lever reversely, a pipe lead-
ing from the chamber on the pressure sub-
ject side of the diaphragm having a valve
casing, a normally seated valve in said casing
having a projecting stem, a rod operatively
connected with said lever, an adjustable part
on said rod for engaging said stem, and co-
operating members on said casing and rod
for causing the movement of the rod to in-
operative position at the end of its stem. en-
gaging stroke.

9. In combination with a controller a de-
vice of the class described, comprising con-
tinuous pressure means, a normally closed
valve through the port of which fluid may
flow from the pressure means and means

* momentarily
opening sald valve during each cycle of op-
eration of the controller.

10. In combination with a controller a de-
vice of the class deseribed, comprising con-
tinuous pressure means, a normally closed
valve through the port of which fluid may
flow from the pressure means and means op-
erated by a controller for momentarily open-
ing said valve and operable from the con-
troller when the pressure reaches a prede-
termined amount. :

11. In combination with a controller a de-
vice of the class described, comprising con-
tinuous pressure means, g normally closed
valve through the port of which fluid Imay
flow from the pressure means and means for
momentarily opening said valve governed by
said controller, said controller being actuated
from said pressure means. ‘

12. In a fluid controller, pressure means, a
switch mechanism for making and breaking
an electric circuit, operable when the pres-
sure of said pressure means reaches a prede-
termined amount, a normally closed walve
through the port of which fluid from the
pressure means may flow and means for
momentarily opening said valve with each

S

cycle of operation of the controller for bleed-
ing fluid from said pressure means.

13. In a fluid controller, pressure means, a
switch mechanism for making and breaking
an electric circuit, a normally closed valve
through the port of which fluid may flow
from the pressure means and means for
momentarily opening said valve with each
cycle of operation of said switch mechanism
for bleeding fluid from said pressure means.

Des Moines, Towa, November 16, 1925,

. ALBERT PENN.
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