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CHARLES H. ALLEN, OF CLAREMONT, NEW HAMPSHIRE, ASSIGNOR TO SULLIVAN MA-
CHINERY COMPANY, A CORPORATION OF MASSACHUSETITS.

COMPRESSOR.

Application filed May 5,

To all whom it may concern:

Be it known that I, CaarcEs H. ALLEN, a
citizen of the United States, residing at
Claremont, in the county of Sullivan and

New Hampshire, have invented
certain new and useful Improvements in
Compressors, of which the following is a
full, clear, and exact specification. _

This invention relates to compressors and

10 more particularly to compressor unloading

mechanism.

One object of the present invention is fo
provide an improved unloading means.
Still another object is to provide an im-

16 proved controlling means for controlling a

flow of pressure fluid to an unloading
mechanism whereby the flow to the mecha-
nism and the exhausting of the pressure fluid
therefrom may be easily and accurately con-

20 'trolled. These and other objects and ad-

vantages of my improved construction will,

however, hereinafter more fully appear.
In the accompanying drawings, I have

shown for purposes of illustration one em-

25 bodiment which my invention may assume

in practice.

In these drawirgs,—

Fig. 1 is a side elevation of a compressor
unit, parts thereof being shown in section to

30 facilitate illustration.

Fig. 2 is a longitudinal sectiong] view
through the controlling means which con-
trols the unloading mechanism.

Tn this illustrative comstruction I have

36 show a compressor unit having a cylinder 1

into which air is drawn through an inlet 2
past the inlet valves 3, herein shown as of
the spring pressed puppet valve type, the

" compressed air being discharged through

40 outlet valves 4 and through a pipe 5 to a

receiver 6 from which the fluid is taken to
the line by a main 7. When the pressure
in the receiver rises above normal, pressure
fluid is admitted by a suitable controlling

46 means 8 from the receiver 6 through pipe

50 the flow of

+
4

lines 9 and 11 to force plungers 12 upward
to hold the intake valves off their seats and
thereby unload the compressor.

The pilot valves usually used to control
ressure fluid from the receiver
to the unloading mechanism have a pressure
operated diaphragm or piston, herein the
former is shown at 13, which is normally
depressed by a relatively heavy spring 14

86 whose tension may be adjusted, as by an ad-
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justable sleeve 15, to hold a valve element
16 against a cooperating valve seat 17, and
thereby close communication between the
conduits 9 and 11. When the pressure in
the tank rises above normal operating
pressure, the fluid pressure -on the lower
side of the diaphragm 13 will move the
valve element 16 upward against the ten-
sion of the spring 14 and permit a flow of
compressed air from the tank to the lower
sides of the piston 12 and thereby unload
the compressor. It is also a common prac-
tice to provide an exhaust port between the
valve seat 17 and pistons 12 to exhaust pres-
sure fluid from the conduits 11 after the
valve 16 is again seated, and thereby load the
compressor. However, these exhaust ports
are always open and permit a flow of pres-
sure flnid to the atmosphere during both the
loading and thé unloading of the com-
pressor. Because the flow of pressure fluid
from the valve 8 to the unloading mecha-
nism would be very slow and inefficient if
the exhaust port were large, this exhaust
port is made very small, usually about two-
hundredths of an inch in diameter. DBe-
cause this exhaust port is so small, the re
loading of the compressor- takes an appre-
ciable time and often more time than is
necessary to permit the compressor driving
means to come up to speed if the compressor
driving means has stopped or slowed down
during the unloading interval.

In my improved controlling means, I
preferably provide a relatively large ex
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haust port 18 communicating with the at- -

mosphere, as through a relatively large
passageway 19, and I also provide an ex-
haust port closing means, such as the
movable valve member 20, which is normally
held in an inoperative position by a spring 21
which abuts against a disk 22 formed on
one end of the valve member 20, and a boss
23 formed on the side of the valve nipple
94. This valve member 20 may be forced in-
wardly to close the exhaust during the un-
loading of the compressor, by any suitable
means, but for this purpose I preferably
provide a bell crank 25 pivotally mounted
on a bolt 26 carried by an extension 27 of
the valve casing 8, one arm 28 of the bell
crank being projected within the valve
casing into contact with the bearing 29
mounted upon the upper side of the dia-
phragm 13 in such a manner that when the
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diaphragm 13 is moved upwardly to raise
the.valve element 16, the other arm 30 of
the bell crank will force the valve member

20 inwardly to close the exhaust port 18.

The position of the valve member 20 rel-
ative to the exhaust port may be adjusted
through manipulation of an adjusting
screw 31, herein shown as carried adjacent
the end of the bell crank arm 30. As the
upward movement of the diaphragm 13 may
force the valve element 20 against its seat
with considerable pressure and bend or dis-
tort one or both of the arms of the be]l
crank, I preferably provide a resilient
means between the diaphragm and the valve
element 20 which will prevent the distor-
tion of any of the eperating parts. In the
form of my invention shown herein, I pro-
vide this resilient connection by cutting
away a portion of the arm 30, as shown at
32, so that this arm will be flexed should
the end of the valve member 20 strike its
seat before the diaphragm has moved to the
upper limit of its travel.

It is thus seen that I have provided an
improved unloading means which permits
a rapid exhaust of the pressure fluid from
the unloading mechanism and that I have
provided an improved adjustable means for
closing the exhaust port. It should further
be noted that this adjustable means may be
operated to adjust the size of the exhaust
port and thereby adjust the time element
governing the reloading of the compressor
after the supply of pressure fluid from the
tank has been cut off. Tt should also be
observed that when the supply of pressure
fluid is admitted to the unloading mecha-
nism, the exhaust port is antomatically

closed, and that thereby the operation of the.

unloading mechanism to unload the com-
pressor is made more positive, more accus
rate. and more efficient.

While T have in this application specifi-
cally described one embodiment which my

invention may assume in practice, it is to be-

. ‘understood that this form .is used for illus-

55

trative purposes only and that the invention
may be modified and embodied in various
other forms without departing from its
spirit or the scope of the appended ‘claims.

- What I claim as new and desire to secure
by Letters Patent is:

1. A compressor unloading means com-
prising. in combination, an unloading mech-

anism, fluid pressure conducting means com-

municating therewith, and a pressure fluid
controlling means for alternately permittin
a flow to said unloading mechanism an
exhausting fluid therefrom, said means com-
prising a plurality of valves moving in lines
parallel to intersecting lines. -

2. In combination, a compressor unload-
ing means, fluid pressure actuated operating
means therefor, and controlling means for

‘prising, in combination,
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said operating means comprising a member
responsive to receiver pressure, inlet and
discharge connections for said operating
means, and separate valves controlled by
sald member and moving in lines parallel to
intersecting lines for controlling said con-
nections.

3. A compressor unloading means com:
prising, in combination, an unloading mech-
anism, fluid pressure conducting means con-
nected thereto, and a pressure fluid con-
trolling means comprising a plurality of
valves, one movable in a plane perpendicular
to the other.

4.-A compressor- unloading means com-

prising, in combination, an unloading mech-
anism, fluid pressure conducting means con-
nected thereto, and a pressure fluid con-
trolling means comprising a valve normally

closing said conducting means, an exhaust

port for exhausting pressure fluid from said

unloading mechanism, and adjustable means.

for closing said exhaust port when said valve
18 open.- ‘ . :
5. A compressor unloading means com-

prising, in combination, an unloading mech-

anism, fluid pressure conducting means con-
nected thereto, and a fluid pressure “con-
trolling means comprising a diaphragm and
a plurality of valves controlled thereby, one
of said valves being rigidly connected to
said diaphragm while another is controlled
thereby by mechanism contacting therewith.

6. A compressor unloading means com-
prising, in combination, an unloading mech-
anism, fluid pressure conducting means con-
nected thereto, and a pressure fluid con-
trolling means for alternatively permitting
a flow to and from said unloading mech-
anism comprising a plurality of simultane-
ously operative separately spring pressed
valves set to open and close at a predeter-

.mined pressure.

7. A compressor unloading means com-
prising, in combination, an unloading mech-
anism, fluid pressure conducting means con-

‘nected thereto including a port, and a pres-
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sure fluid controlling means therefor includ- -

ing a plurality of angularly moving end
seating valves controlling the flow of pres-
sure to and from said port. :

8. A compressor unloading means com-
an unloading mech-
anism, fluid pressure conducting means con-
nected thereto, and a pressure fluid con-
trolling means therefor comprising a plural-
ity of separate resiliently seated end-seating

valves having different rates of simultaneous -

movement, one operative upon movement of
another. , : 3
9. A compressor unloadm%'
prising, in combination, an unioading mech-
anism, fluid pressure conducting means con-
nected thereto, a plurality of simultaneously
moving valves controlling the flow thro

means com--
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said conducting means, and fluid actuated
means set at a predetermined pressure to
control said valves, one of said valves being
secured thercto and movable therewith to
assist movement thereof. . ‘

10. In combination, a compressor unload-
ing means, fluid pressure actuated operating
means therefor, and controlling means for
said operating means comprising a member
responsive to receive pressure, inlet and
discharge connections for said operating
means, and separate valves for controlling
said connections movable in different direc-
tions by said member.

11. In combination, a compressor unload-
ing means, fluid pressure actuated operating
means therefor, and controlling ‘means for
said operating means comprising a member
responsive to receiver pressure, inlet and
discharge connections for the operating
means, and separate valves for controllin
said connections, one of said valves being di-
rectly connected to said member and the

. other being resiliently connected thereto.
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12. In combination, a compressor unload-
ing means, fluid pressure actuated operating
means therefor, and controlling means for
said operating means comprising a member
responsive to receiver pressure, inlet and dis-
charge connections for the operating means,
and separate valves for controlling said con-
nections, one of said valves being directly
actuated by said member and.the other be-
ing operated by way of a bell crank there-

13. In combination, a compressor unload-
ing means, fluid pressure actuated operating
means therefor; and controlling means for
said operating means comprising a member

-responsive to receiver pressure, a branched

passage connected with said operatin
means, one of said branches being adapteg

_to be connected to the atmosphere, and the

other with"a fluid pressure su ply, and end
seating valves controlling saidp passages and
controlled by said member.

. 14. A compressor unloading means com-
prising, in combination, an un oading mech-
anism, fluid pressure conducting means com-

municating therewith, and a pressure fluid
controlling means for alternatively permit-
ting a flow of pressure fluid to said unload-
ing mechanism and exhausting fluid there-
through, said means including a diaphragm
having a plurality of springs constantly
acting thereon in one direction and a valve
resiliently operatively connected to said dia-
phragm.

15. A compressor unloading means com-
prising, in combination, an unloading mech-
anism, fluid pressure conducting means com-
nmunicating therewith, and a pressure fluid
controlling means for alternately permitting
a flow of pressure fluid to said unloading
mechanism and exhausting fluid there-
throuigh, said means including a diaphragm
and a plurality of spring pressed valves
operateél thereby adapted to open and close
at a predetermined pressure. _

16. A compressor unloading means com-
prising, in combination, an unloading mech-
anism, fluid pressure conducting means com-
municating therewith, and a pressure fluid
controlling means for alternately permitting
a flow of pressure fluid to said unloading
mechanism and_exhausting fluid there-
through, said means including a diaphra
and a plurality of valves operated thereby,
said valves moving in lines parallel to inter-
secting lines.

17. A compressor unloading means com-
prising, in combination, an unloading mech-
anism, inlet and discharge fluid pressure con-
ducting means connectegetherewg and a plu-
rality of valves having different rates of
simultaneous movement for controlling flow
of fluid through said conducting means.
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18. A compressor unloading means com- -

prising, in combination, an unloading mech-
anism, fluid pressure conducting -means con-
nected thereto, a plurality of valves hav-
ing different rates of simultaneous movement
for_controlling the flow of fluid through
said conducting means, and fluid actuated
means set at a predetermined pressure to
control said valves.

In testimony whereof I affix my signature.
CHARLES H. EN.
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‘ . Certificate of Correction, _

= It is hereby certified that in Letters Patent No. 1,521,211, granted December 30,
:-1924, upon tge" application of Charles H, Allen,.of «Claremont, New Hampshire,
+for. an Improvement jn Compressors,” an error appears in the printed specifica-
2'tian iring correction as fallowgs: Page 3, lines 63 and 74, _t]ux!' ms 15 and 16,
*. for the word “alternately ” réad gl wely; and that the said Letters Patent
~‘ghould be read with this ion therein that the same may conform to the
-Tecord of the case in the Patent [ 4

- Sigried and sealed this 17th day of February, A. D. 1995, ‘

<1 -feman] : . KARL FENNING,
®o Acting Commissiones of Patents,



