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I Ciaim.
1
The present invention relates to unloading
systems for gas compressors and, in particular,
to unloading systems for continuously ogerating
rotary air ecmpressors.
An unloading system is desirably incorporated

into a compressor installation to effect povrer

savings when the compressor is used with air POW-
ered apparatus requiring ah intermiittent losd.
During operation, the unlsading system reduces
the batk pressuré ch the compressor - outlet so
that the energy put irto the compressor is re-
Guced to a minitum dvring psricds of 16W air
flow demand. The simplest type mlodding sys-
tem is the conventional pop-off safety valve.
This arrangement does not result in the effcient
unloading of a . compressor, because the air bled
off through the pop-off type velve is at substan.-
tially the same pressuvre as the gir in the system.
Thus, the air exhausted to the atmosphers will
have been compressed to substantially the same
pressure as the air in the pressure system and
a large damornt of power will be wasted during
the periods of low air demiand.

Reasonably efficient unloading systems have
been developed for piston tvpe compression, but
attempts to provide unloading systers for ro-
tary air compressors have resulted in compli-
cated arrangements which are expensive to in-
stall and diffieult to mainta’n in operating con-
dition. Due to this, in instances of intermittent
bressure air demiand, piston type compressors
have been vsed despite the known advantages of
rotary compressors for this type service. The
availability of a satisfactory unloading system
overcame the inherent high cost of a recipro-
cating type air-compressor.

The principal objiect of the present invention
is to provide an improved unloading system for
rotary air compressors which will decregse the
load on the compressor driving motor to a mini-
mum value, in response to a predetermined varia-
tion in the pressure air demand. Another ob’ech
is to provide a system of the class described
which will be economical to install and which
may be easily maintained in operable conditicn.
Further oblects and advantages of the invention
will be apparent by reference to the following
description and the accompanying drawing:

In the drawing.

Fig. 1 is a diagrammatic view of an vnloading
system embodying the general features of the
present invention; and

Fig. 2 is a diagrammatic view of a more specific
applicaticn of the prineciples of the invention.

An air compressing system in accordance with. &
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the invéntion includes a compressor, which may
be connected to an air receiver, suitable air mains
and valves for conduching the compressed air
to the various sssociated air powered dpparatus,
and unloading means responsive to predetermined
pressure in the receiver. The unloading means
comprises a source of electrical power, pres-
sure responsive electrical controls, and a sys-
tem of pilot pipelines and valves co-operating
with the control meéans to reduce the back pres-
sure in the compréssor outlet.

In the particilar system shown in Fig, 1, there
is provided & rofary compressor 1 having an
alr irnlet 13 and cutlét {5 which is connected to
an air receiver {7 through a suitable main 19,
The main {8 includes a check valve 21 which al-
lows fiow only in the direction shown by the ar-
row. The air receiver 17 has an outlet 23 through
which air is drawn for the various sssociated
air powered arparatus. A pilot pipe line 25 is
provided which transmits pressure to an elec-
trical pressure responsive switch 27 and the pres-
sure air contrel system. The electrical pressure
responsive switch 27, in turn, operates a thres-
way solenoid valve 28 which controls the air
pressure in the control chamber of a diaphragm
valve 81 located in the unloading main 38.

The unloading main 23 is adapied to connect
the outlet side of the compressor with the at-

mosphere through a silencer 29, as illustrated in
Fig. 1. The pilot pipe line 35 is connected to &

diaphragm-controlled safety valve 37 in the un-
loading main 33. )

In operation, air is drawn into the compressor
inlet {8 through a suitable main 41 and an air
filter 8. The air is then compressed and forced
past the check valve 21 into the air receiver where
it is stored for use. When the pressure reaches
& predetermined value the pressure responsive
switch 27 cloges the electrical circuis, thereby en-
ergizing the solenoid valve 29 and effecting the
admission of pressure air into the control cham-
ber of the diaphragm valve $1. The valve 3!
opens and allows the compressor 1o exhsust
through unloading main 33 and the silencer 29
at atmospheric pressure; thus, the pressure on
the intake side of the compressor and the nres-
sure on the outlet of the compresscr are sube<
stantially equal.

When the pressure in the receiver §7 is lovw-
ered to a predetermined point the electrical con-
trol switch 27 opens, breaking the electrical cir-
cult and causing the solencid-opersted valve 29
to close the line 25 and to vent the control cham-
her.of the diaphragm valve 31 to the atmosphere
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through the pipe line 45. The reduced pressure
in the control chamber of the diaphragm valve
allows the valve 31 to close, and forces the air
from the compressor through the delivery main
18 and into the air receiver 17.

The diaphragm-operated safety valve 37 is pro-
vided in case of power failure in the control cir-
cuit. TIts pressure limit is set slightly higher
than the pressure at which the electrical pressure
responsive switch 27 operates. If the electrieal
system fails, the compressor 15 will maintain the
pressure at which the safety valve 37 is cali-
brated, throuchout the system, and the excess
air will be exhausted through unloading main
33 and the safety valve 37. When the com-
pressor is exhausting through the safety valve,
the operation is relatively inefficient, because the
compressor must compress all of the air to the
pressure at which the safety valve is set.

Diaphragm valves are used in the unloading
system because the air mains are large, and sole-
noid-operated valves are not economically or me-
chanically practical for large-sized installations.
The present invention utilizes the power in the
compressed air to operate the large valves and
this power is, in turn, controlled by small sole-
noid valves. ©Cn small installations, solenoid
valves may be used throughout the system without
a large increase in the cost of installation and
maintenance. " The diaphragm-controlled safety
valve 37 operates in the same general manner as
a spring balanced pop-off type valve, but is in-
herently a more accurate control device. Pop-
off type valves tend to reduce the pressure un-
duly once the valve has opened.

Tig. 2 shows a continuously operating com-
pressor system having an intermittent load hut no
receiver for retaining a supply of compressed air.
This system is entirely seli-powered and while
shown as embodying a sewage ejector adapied for
use in remote locations, the arrangement can be
easily modified by substituting an air storage re-
ceiver for the ejector to provide a portable scurce
of pressure air. In the system illustrated, a con-
tinuously operating, gasoline engine driven, ro-
tary air compressor 47 is used to provide com-
pressed air for a standard type pneumatic sew-
age ejector 48. The ejector 49 is filled with liquid
by gravity flow through an inlet pipe line .
When the liquid level rises to a predetermined
point the float-controlled electrical switch &1
effects the admission of compressed air io the
ejector 49, The compressed air, in conjunction
with the check valves 52 and 54, and the discharge
line 56, pumps the material to a higher level.
When the liquid level in the ejector droovs to a
minimum, the float switch Ef closes off the air
supply and vents the pressure air in the ejector
to the atmoesphere through the pipe line provided
for the purpose. In the interest of economy of
operation and reduced wear on the equipment, it
i desirable that the compressor be unloaded and
slowed down when compressed air is not needed
on the ejector. To accomplish this end, the
elements of the present invention are used to un-
10ad the compressor, and also through the addi-
tion of a speecial valve and pipe line to operate a
speed control on the driving motor when peak
power is not needed.

As there is no source of compressed air af con-
stant pressure in the external system, the pres-
sure air is obtained by inserting a bleeder uipe
line 53 through the casing of the compressor 41
in a position from which the line may be sup-
plied with compressed air from cne of the cells
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of the compressor. A suitable rotary compressor
having an air cell and bleeder line of this general
type is described in my prior patent, 2,385,905.

In operation, the gasoline engine 48 or other
prime mover is started, and the electrical control
Jine switch 55 from the battery 57 is closed to
energize the control circuit. The operation selec-
tor switch 59 is placed in the automatic pump-
ing position, in order to effect continuous oper-
ation. When the ejector 49 is filling, the float
switeh 51 opens the solenoid valve 64, which vents
the control chambers of the diaphragm valves 63
and 65 and the engine speed control piston 6T
Simultaneously, the
pilot pipe line 53, which leads to the compressor
cell, is blocked, thereby maintaining a source of
pressure air. The reduced pressure in the pilot
pipe lines opens diaphragm operated valve 65;
the compressor then unleads through pipe line 75
and the silencer 76; the diaphragm operated
three-way valve 63 is positioned to vent the ejec-
tor 49 throuegh the exhaust pipe line T1 and to
seal off the compressor pipe line 73, preventing
interference with the normal venting of the ejec-
tor. Thus, while the ejector 49 is filling, the
compressor 47 is vented to the atmosphere
through the pipe line 75 and the silencer 78. At
the same time, the ejector 49 is vented through
the ejector exhaust pipe line 71. The compressor
is then operating at a low speed and at a small
portion of the original load.

VWhen the ejector is full, the float swileh 51
closes, energizing the solenoid valve 61, which
closes the vent pipe line 68 and, at the same time,
admits pressure air to the pilot pipe lines. Simul-
taneous with the closing of the vent and the
admission of pressure air to the pilet pipe lines
69, 7, and 73, the speed of the gasoline engine -
48 and the compressor 47 are increased through
the action of the piston control 67; the pipe line
79 from the compressor 47 to the ejector 49 is
opened; the air exhaust line 77 is closed; and
the compressor unloading line 5 is closed. The
compressed air then fiows from the compressor 47
to the ejector 49, until the ejector contents are
discharged and the ficat switch 81 again opens
the contrcl circuit.

The safety valve 81 is provided in case of break-
down in the control system and may be of the
ordinary spring icaded type, as it will not be
needed unless there is a serious failure in the
system. Manual operation of the ejector is also
provided for on the selector switch 58, whereby
the system will allow pumping even though there
has been a failure in the float valve control 51.

The unloading system of the present invention
allows unloading of a rotary compressor by sim=-
ple and economical means, whereby the power
required by the cormpressor at periods of low air
demand may be reduced to less than 25 per cent
of the usual running value, depending upon the
operating discharge pressure. The higher the
operating pressure, the greater the reducticn in
the power required by the compressor. When air
is compressed, the compressor operates under full
load at normal efficiency, but when the need for
pressure air ceases, the load on the compressor
and the driving means is greatly reduced, allow-
ing for economical operation. In an installation
such as is illustrated in Fig. 2, which is particu-
larly adapted for portable or semi-portable equip-
ments, speed control of the driving motor ig also
employed, and the fuel or power consumption
costs of the compressor may be even more greatly
reduced. . The motor speed control feature is not
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recommended except when the compressor is run-
ning at low capacity for comparatively long pe-
riods of time.

The features of my invention which are be-
lieved fo be new, are expressly set forth in the
appended claim.

Iclaim:

In a system of the class deseribed for supplying
a variable demand of compressed air, the combi-
nation of an air compressor which operates con~
tinuously regardless of whether or not compressed
air is demanded, said compressor having an out-
let connection and an inlet connection which is
in communication with the atmosphere, an air re-
ceiver for maintaining the pressure of the air
which is supplied by saig compressor, an air main
connecting said compressor outlet with said re-
ceiver, a uniflow valve in said air main interme-
diate said compressor outlet and saig alir receiver,

an unloading main connected to said air main 2

intermediate said compressor outlet and said uni-
flow valve, said unloading main being of suffcient
size to carry the entire output of said compressor
without building up any substantial back pres-

sure at the compressor outlet, an air-operated 2

valve in said unloading main which is adapted to
connect said unloading main to the atmosphere
without substantial throttling of the air flow
through said main, a pilot pipe line connecting
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said air receiver with said air-operated valve, an
electrically actuated valve in said pilot line for
controlling the air supplied to saig air-operated
valve, and an electric switch for opening and
closing the circuit to saig electrically actuated
valve which is responsive to variationg in the
pressure In said air receiver whereby the entire
output of said air compressor is vented to the
atmosphere whenever the pressure in said air re-
ceiver is above a predetermined value and the
entire output of said air compressor is directed
to the air receiver whenever the pressure in said
air receiver is below a predetermined value.
CHARLES YEOMANS.
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