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To all whom it may concern

- Be it known that I, Jor~x L. OsBorxE, a
citizen ‘of the United States, and resident of
Rochester, in the county of Monrce and

“State of New York, have invented certain

new and useful Improvements in Pneumatic
Controllers, of which the following is a

_specification.

This invention relates to means for con-
trolling the operation of pneumatie motors
such, Tor example, as those employed to
actuate the relief-valves or unloader-valves
of air-compressors. : :

In controllers for purposes such as that
aforesaid it is common to employ valve-

mechanism, controlled by air-pressure or
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otherwise, arranged to open and close a
feed-passage through which compressed air
or other motive-fiuid is admitted to the
motor, and the air so admitted is thereafter
discharged from the motor through an ex-

haust-port or vent which is constantly open,
restricted to a size suffi-

ciently large to exhaust the air from the
motor with the required rapidity, when the
feed-passage is closed, but not large enough
to prevent the operation of the motor when
the feed-passage is open. '

The use of & constantly open exhaust-
port, as above described, involves a con-
stant escape and waste of motive-fluid, and
one object of (the present invention is to
avold this loss. To this end T have devised
a valve-mechanism which will always auto-
maticaily close the exhaust-port before open-
ing the feed-passage, and close the feed-pas-
sage before opening the exhaust-port, sothat
there is never dirvect communication between
the fead-passage and the exhaust-port. In
this mechanism I preferably employ only
valves of the puppet type, in a form which
permits them to be cheaply manufactured,
and arranged in such a manner that they
may he easily and accurately fitted to each
other aud that they tend alwaystoseat them-
selves properly and avoid leakage when in
use. -
 Another object ek the invention is to so
construct and arrange the valve-members of
the controller that its operation is abrupt,
and -that there is a definite interval between
the point at which the motor is thrown into
operation, and the point at whieh it is
thrown out of operation, and accordingly I
so arrange the valve-mechanism that when

Speeiﬁca,tionAothette;‘s Patent.
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the feed-passage is open the pressure of the -
motive-fluid is operable against a surface
on one of the valve-members in a direction
to hold this member in open position, while
the pressure is excluded from this surface g4
when said valve-member is in the position
in which the feed-passage is closed. -
Other objects of the invention, and the
features of construction and arrangement by
which the several objects of the Invention g5
are attained, will be set forth in the follow-
ing description of the preferred embodiment .
of the invention.
In the accompanying drawings: Figure 1
is a vertical median section of a pneumatic 74
controller embodying the present invention,
and a motor and metor-controlled valve as-
sociated therewith; and Fig. 2 is a hori.
zontal sectional view, on the line 2—2 in
Fig. 1, locking upwardly, of the valve- g4

- mechanism of the controller. .

In the illustrated embodiment of the in-
vention the valve-mechanism of the com-
troller is inclosed within a casing compris- '
ing upper and lower members 5 and 6, gg
threaded together as shown in Fig. 1. The .
casing 18 provided with an exhaust-port 7,
through the member 5, discharging to at-
mosphere, and with an inlet-port consti- -
tuting 2 part of the feed-passage to the gj
motor, this inlet-port being in the form of a
longitudinal perforation 9 in'a valve-mem-
ber 10. : :

The valve-mechanism comprises three dis-
tinet valve-members, of which the first is g9
embodied in, or integral with the casing-
member 5, the second is embodied in the mem-
ber 10, and-the third is embodied in a disk-
like member 11, which coGperates with the
other two valve-members and is pressed up- 95
wardly against them by means of a coiled
spring 12.  The fitst valve-member is fixed
and is provided with an annular flat seat 13,”
which “communicates, through an annular
slot, with the exhapst-port 7. The second 100
valve-member 10 is in the form of a stem
arranged to fit closely but slide freely in the
casing-member 5, and having an annular
flat seat -at its lower end. This seat is dis-
posed similarly to the seat 13, that is to say, 105
both of these seats are downwardly-disposed
in the illustrated comstruction. The upper
surface of the third valve-member is smooth
and flat, so that it is adapted to make a seal-
ing contact with edch of the two valve-seats, 119
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- while the passage 9 still remains closed.
‘the upward movement of

.1t until the member 11

2

ut between its middle porti_oh and its pe-

riphery it is provided with openings 14 for

- the passage of air. The arrangement of the

three valve-members is such that in the posi-
tion of the parts shown in Fig. 1 the valve-
member 11 1s seated against the member 10,
thus closing the bassage 9, but is held away
from the valve-geat 18, and at this time,
therefore, the air is free to pass from' the
lower valve-casing member 6 through the
valve-seat 13 to the exhaust-port 7. If the
valve-member 9 be raised, however, the
spring 12 will cause the member 11 to follow
i engages the valve-
seat 13, thus closing the exhaust—passaglef
the valve-member

9 be continued, however, this member is

 moved away from the valve-member 11, and
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65 into the upper end

a Tree passage is then provided between the
port 8, by way of the
openings 14,

The valve - mechanism just described is
shown as connected with diaphfagm-mech-
anism by which it is actuated in accordance
with variations in the pressure of the air
which is admitted to the diaplttragm-cham-
ber and controlled by the valve-mechanism
in its flow to the pnbtimatic motor. For this
purpose the casing’member 5 is screwed into
the lower part 15 of g diaphragm-casing, the
diaphragm 16 being clamped between the
part- 15 and an upper casing-member 17,
The passage 9 in the valve-member 10 com-
municates, by a transverse Passage 18, with
the chamber below the diaphragm, and the
upper end of this valve-member engages the
diaphragm so as
A spring 19, surrounding the upper part of
the valve-member 10 maintains it in en-
gagement with the diaphragm and causes
it to follow the upward movement of the

to be controlled thereby. .

~

latter. .
"The diaphragm is normally held in de-
pressed position by ‘& counterbalancing -

spring 20 in the upper part of the dia-
phragm-casing, this Spring codperating with

the diaphragm through a suitable follower

21, and being adjustable, in the usual man-
ner, by medns of a hollow screw 22. The
spring 20 normally holds the valve-member
10 in its Jowermost position; against the op-
position of the springs 19 and 12, but the
diaphragm - chamber may - be connected,
threugh an inlet-opening 28, with a seurce
of supply of compressed air suth, for exam-
Ple, as the receiver of an air-compressor,
While the cotitroller above described may

be employed in connection Wwith ‘pneumatic "ings 14, the lower

motors for various purposes, I have illus--

trated it as employed in connection with the
motor which contrgls the unloader-valve of
an - air-compressor,
lower end of the casing-member 6 is screwed
of a cylinder 24, in which

1,141,975

a piston 25 is fitted, this cylinder and piston
constituting a Pneumatic-motom.
constitutes also
unloader-valve, since it colperates with a
valve-seat 26, which is clamped between the
lower end of the cylinder and a horizontal
bartition within valve-body 27. ,
valve-body has inlet- and‘outlet-openings 28
and 29, Tespectively, and for use as an un-
loader-valve the outlet-opening 29 is con-
nected with the intake-opening of the ajr-
pump of the compressor. The specific form
of unloader-valve shown and described has
certain nove] characteristics which are not
claimed herein, as they may form the sub-
ject-matter of g separate application.
When-the controller admits compressed air
to the cylinder 24 the piston 25 is forced
downwardly, against the opposition of a
spring 37 within the valve-body, thus seat-
ing the lower end of the piston and closing
the passage through the valve-body. When
the air is exhausted from the motor by the
operation of the controller the piston ig
raised by the spring 30, thus opening the
unloader-valve.. - . o
Since there is no
through the exhaust-port 7, it is not essen-
tial that this port be limited in size. How-
ever, it may be desirable in soms cases to
exhaust the air gradually from the motor,
to prevent too sudden a return-movement of
the piston, and accordingly I have shown
the exhaust-port as controlled by an ad-
justable valve 31, threaded

which the exhaust-port extends, -

. The operation of the mechanism as a whole
ig as. follows: W hen. the compressor is in
operation the air-pressure beneath the dia-
phragm 16 gradually rises, as the pressure in
the receiver rises, until it has reached the
predetermined maximum Pressure.
spring 20 is so adjusted that when this pres-

sure is reached the diaphragm is raised, thus.

Permitting the spring 19
member

to raise the valve-

haust-port. Thig seating of the valve 11 re-
lieves the valve-member 10 of the pressure
of the spring 12, so that a very slight fur-
thér increment of the Pressure is necessary
to chuse the member 10 to move further.

pon. this slight increment, however, the
upward movement of the valve-member 10
is_continued, thus‘disengaging it from the
valve-__member 11 and admitting compressed

air, through the passages 18 and
A part of the valve-casing 6,
and. the port 8, to the pneumatic motor, and

causing the unloader-valve to. be - closed.

The piston -
the movable member of the -

constant escape of air -

The-

10 until. the valve-member 11 en-"
gages the valve-seat 13 and closes the ex-

9, the open-
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! into the projee- 100
tion 32 from the casing-member 5 through .
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Upon the admission of compressed air in

For this purpose the this manner to the space beneath the valve-

mémber 10, the pressure of this air becomes
effective against the lower end of this valve-

130
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member, so as further to balance the pres-
sure of the spring 20 upon the diaphragm.
Accordingly, the pressure at which the dia-
phragm will again be depressed, so as to
move the valve-member 10 to its normal po-
sition, will be somewhat less than that by
which the diaphragm was originally raised.
From this it results that there is a distinct
interval between the points of opening and

closing of the feed-passage to:the pneumatic

motor, and this arrangement has the further
advantage that it rendevs the operation
abrupt andl positive, thus eliminating the
possibility of partial or gradual opening-er
closing of the feed-passage and exhaust-
port. When the pressure in the diaphragm-

m

chamber has fallen sufficiently, however, the -

valve-member 10 is depressed umfil it is
again seated against the valve-member 11,
thus interrupting the admission of com-

pressed air to the pneumatic motor, and

then, upon the further downward movement

of the valve-member 10, the valve-member.

11 is carried with it, thus opening the ex-
haust-pert and exhausting the air from the
pnuematic motor, whereupon the unloader-
valve is again opened.

Tt will be understood that the novel valve-
mechanism hereinbefore described as an ele-
ment of the pneumatic controller may be
controlled by means other than thg dia-
phragm-mechanism shown, and that it may
be embodied in varicus other forms within
the nature of the invention as it is defined
in the following claims.

I claim:— - :

1. In a pneumatic controller, the combi-
nation of a valve-member provided with a
valve-seat, a second valve-member movable
relatively to the first and also having a
valve-seat, & third valve-member movable
relatively to the first and second and.adapt-
ed to cobperate with both of said valve-seats,
means ténding to hold the third valve-mem-
ber in engagement with said seats, and
means for moving the second valve-membe
relatively to the first, whe #by it is engagec

with and disengaged irom the third valve--

member, and also caused to move the latter

0 out of engagement with the first valve-.
“iember. v

9. In a pneumatic controller, the combi-
nation of two concentric and relatively mov-

" able valve-members provided with siniilarly-

disposed valve-seats, a third valve-member
movable relatively to the first two and

- adapted to cobperate with both of said seats,

60
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L

means tending to force the third valve-mem-
her into engagement with the séats of the

' first two valve-members, and means for

moving the inner one of the first two
valve-members relatively. to the others in

a direction to cause it to engage aud

disengage the third valve-member, and
to move the latter out of engagement with

8

valve-members.

3. In a pneumatic controller, the combi-
nation, with a pneumatic motor, of a valve-
casing communicating with said motor and

provided with a feed-passage for conduct--

ing compressed motive-fluid to the motor,
and an exhaust-port for discharging motive-
fluid therefrom; megns actuated by varia-
tions in the presstive of the motive-fluid;
and valve-members cobperating with and

- controlled by said means, and controlling

said feed-pnssage and  exhaust-port, said
means being- adapted, upon the attainment

of a predetermined pressure in the motive-,

fluid, to first close the exhaust-port, and
then open the feed-passage, and upon a drop
in the pressure of the motive-fluid to a pre-
determined point, to first close the .feed-
passage and then open the exhaust-port.
4. In a pneumatic controller, the combi-
nation of a fixed valve-member having an
annular valve-seat and an exhaust-port ter-
minating thereat, and having also a bore

‘concentric with the valve-seat; a second

valve-member in the form of a plunger mov-

‘the seat on the onter one of the first two’
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able i said bore, the second valve-member .

having a valve-seat at the end adjacent the
first-mentioned valve-seat, and a longitudi-
nal passage terminating at said seat; a third

valve-member having surfaces adapted to
_engage both of said valve-seats and having

intermediate openings for the passage of
fluid ; resilient means tending to force the
third valve-member into engagement with
the valve-seats upon the other two valve-
members; and means for actuating the sec-
ond valve-member to cause it to move into
and out of engagement with the third valve-
member, and to.cause the latter to be moved
into and out of engagement with the valve-
seat on the first valve-member.

5. In a pneumatic controller, the combi-
nation of a fixed valve-member having an
annular valve-seat and an exhaust-port ter-
minating thereat; and having also a bore
concentiic with the valve-seat; a second
valve-member in the . form of a plunger

member having a valve-seat at the end ad-
jacent the first-mentioned valve-seat, a pres-
sure-sustaining surface, of substantial area
surrounding its said valve-seat, and a longi-
tudinal passage terminating at said seat;
a third valve-member having surfacesadapt-
ed to engage both of said valve-seats and
having intermediate openings for the pas-
sage of fluid; resilient means tending to
force the third valve-member into engage-
ment; with- the valve-seats upon the other
two valve-members; and means for actuat-
ing the second valve-member to-cause it to
move into and out of engagement with the
third valve-menfiber, and to cause the latter
to be moved into and out of engagement
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movable #n said bore, the second valve-
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kv;vith the valve-seat on the first valve-mem-
er, .

6. In a pneumatic controller, the combi-
nation of a fixed valve-member having an
annular valve-seat and an exhaust-port ter-
minating thereat in an annular slot divid-
Ing the seat into inner and outer portions,
and-having also a bore concentric with the
valve-seat; a second valve-member in the
form of a plunger  movable in said bore,
the second valve-member having g valve-
seat at the end adjacent the first-mentioned

valve-seat, and. a longitudinal bassage ter- -
valve-mem- -

minating at said seat; a third
ber in the form of a plate having surfaces

1,141,075

adapted

to .engagé both of said valve-seatg -

and having intermediate openings for the -

bassage of fluid; resilient means tending to
force the third valve-member into engage-
ment with the valve-seats upon the other
two valve-miembers; and means for actuating
the second valve-member to cause it to move
into and out of engagement with the third
valve-member, and to cause the latter to be
moved into and out of  engagement with
the valve-seat on the firgt valve-member.

Witnesses:
Farnuom F. Dorsgy,
- D. Gurnzg,
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