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12 Claims.

This invention relates to a compressor control
system, and particularly to means responsive to
the pressure of the fluid compressed by a com-
pressor for effecting loading and unloading of

8 the compressor, and for also controlling the driv-
ing means for the compressor.

It is an object of this invention to provide
an improved compressor control system adapted
for use on a fluid compressor driven by an in-

10 ternal combustion engine.

A further object of the invention is to provide
a compressor control system, which operates to
maintain the pressure of the fluid compressed by
the compressor within desired values. )

15 Another object of the invention is to provide
a compressor control system which operates to
maintain the compressor unloaded until the driv-
ing engine has reached substantially its normal
speed.

A further object of the invention is to provide
a compressor control system which operates to
effect unloading of the compressor in the event
the driving means ceases to drive the compressor.
' Another object of the invention is to provide
28 a control system of the type described which

. operates to control the throttle valve and the
choke valve associated with the carburetor of the
compressor driving engine to provide the best
starting conditions for the engine.

A further object of the invention is to provide
an improved compressor control system.

Other objects of the invention and features of
novelty will be apparent from the following de-
scription taken in connection with the a.ccom-
panying drawings, in which,

Fig. 1 is a view showing a compressor and a
driving engine therefor equipped with the control
system provided by this invention,

Fig. 2 is an enlarged fragmentary sectional view
of the control means shown in Fig. 1 of the draw-
ings, and

Fig. 3 is a sectional view taken substantially
along the line 3—3 of Fig. 2.

) Referring to ‘Fig. 1 of the drawings there is
45 illustrated therein a fluid compressor 1 which
is driven by an internal combustion engine 2. The
engine 2 may be of any well known construction
and has an inlet manifold 4 through which fuel

is supplied to the cylinders of the engine from

50 a carburetor 5, which may also be of any well
known construction. A throttle valve 8 is inter-
posed in theé inlet passage at a point intermediate
the carburetor 5 and the engine to control the
supply of fuel from the carburetor to the engine,

88 while a choke valve 10 is provided to control the
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flow of air from the atmosphere to the carburetor.

As shown in . fhe drawings the compressor |
has a pair of cylinders, and they are provided
with unloading means, indicated generally by the
reference numeral 11, and adapted to maintain s
the inlet valves thereof in the open position to
unload the compressor, while the carburetor &
of the engine 2 has a control device, indicated
generally by the reference numeral 12, associated
therewith to control the supply of fluid under 10
pressure to and the release of fluid under pressure
from the unloading means i1 associated with the
cylinders of the compressor {, and to also control
the throttle valve 8 and the choke valve 10 of the
carburetor B.

The construction of the unloading means 11
for the cylinders of the compressor | is best shown
in Pig. 2 of the drawings where it will be seen -
that the compressor { has a head (4 detachably
secured to the body thereof, while this head has
an inlet chamber I8 formed therein in which are
mounted the inlet valves and the unloading means
for the cylinders of the compressor. The head 14
has a passage therein opening to the compression
chamber 16 of one of the cylinders, while a seat
member 17 is secured in this passage. The seat
member {7 has a plurality of passages {8 extend-
ing therethrough, while an inlet valve {8 is pro-
vided and is adapted to engage a seat formed on
the seat member 17 surrounding the passages

- 18. The inlet. valve 19 has a stem formed integral
therewith which has secured on the end thereof
a spring seat 20, while a coll spring 22 extends
between the spring seat 20 and the seat member
17T and yleldingly presses the valve 19 into en-
gagement with its seat.

A body 24 is provided, while a screw 26 is
mounted in a cover plate 28 and operates through
the body 24 to hold the seat member IT in en-
gagement with the head i4.

The body 24 is of hollow construction and has
passage} 29 extending through the wall thereof
to permit fluid to flow from the inlet chamber
I8 to the passages 18 leading to the compression

-chamber 16 of the cylinder.

The body 24 has a bore therein in which is
mounted a piston 30, which is subject on one
side to the pressure of the fluid in a chamber 32,
while the other face of the piston is engaged by
the spring seat 20 associated with the inlet valve
19. The wall of the body 24 has a passage 34
extending therethrough and communicating with
the chamber within an annular gasket 36 which
is positioned in an annular groove in the face of
the body 24 and is engaged by the cover 28. The 88
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cover 28 has a passage formed therein and com-
municating with the chamber within the gasket
36, while this passage is connected by way of a
pipe 38 with the control device 2.

The control device 12 comprises & body hav-

. ing a bore therein in which is mounted a piston

40 having at one side thereof a chamber #£2,
which is constantly connected by way of a pipe
44 with the inlet manifold 4 at a point therein
intermediate the throttle valve 8 and the cylin-
ders of the engine 2. A spring 46 is positioned
in the chamber 42 and yieldingly urges the pis-
ton 40 to the left, as viewed in the drawings,
while the piston 40 has a stem 48 formed inte-
gral therewith and extending through the end
wall of the chamber 42. A flexible gasket indi-
cated at 50 is secured on the body of the con-
trol device surrounding the stem 48 to seal the
opening through which the stem extends to pre-
vent the flow of air from the atmosphere to the
chamber 42.

The stem 48 is pivotally connected by means
of a pin 52 to an arm 54 which is secured on
the shaft on which the throttle valve 8 is
mounted. .

The body of the control device 12 has a cham-
ber 56 formed therein to which is connected the
pipe 38 leading from the unloading means 1 for
the cylinders of the compressor (. A release
valve 58 is mounted in the chamber 56 and con-
trols communication between the chamber 56
and the atmosphere, while a supply valve 60 is
also mounted in this chamber and controls com-

munication between the chamber 56 and a cham-

ber 62 which is constantly connected by way of
a pipe 64 with the reservoir 8.

The release valve 58 has a fluted stem which
projects from the face of the body of the con-
trol device 12 and is adapted to be engaged by
the end of a member 63, which is secured to the
stem 48 of the piston 40, and which is guided
by an opening between sections of the body of
the control device 12, as is best shown in Fig. 3
of the drawings.

The body of the control device 12 has, in addi-
tion, a bore therein in which is mounted a pis-
ton 64, which is subject on one side to the pres-
sure of the fluid in & chamber 66, which is con-
stantly connected by way of a restricted passage
68 with the chamber 42, and thereby through the
pipe 44 to the inlet manifold 4 of the engine 2.
A spring 69 is mounted in the chamber 66 and
vieldingly urges the piston 64 to the right, as
viewed in the drawings, while a stop 10 is ad-
justably secured on the body of the control de-

vice 12 by means of a screw 72, and limits move- ‘

ment of the piston 64 by the spring 69.

The piston 64 has a screw T4 secured in the
end thereof, and this screw loosely extends
through an opening in the end of an arm of a
bell crank 16, which is pivotally supported on the

“body of the confrol device {2 by means of a pin

78. The other arm of the bell crank 716 has piv-
otally connected thereto a link 80, while the other

end of this link is pivotally'connected to the

end of an arm 82, which is secured on the shaft

83 on which the choke valve 10 is mounted. The .

various parts of the equipment are arranged so
that when the piston 64 is in the position deter-
mined by the stop 70, the choke valve 10 will be
held substantially in its closed position. The
choke valve 10 has a restricted opening 84. ex-
tending therethrough to permit a restricted flow
of air from the atmosphere to the carburetor 5
when the choke valve is in its closed position.

8,148,718

The body of the control device 12 has a bore
therein in which is mounted a plunger 86. This
bore is constantly connected by way of a pas-
sage 871 with the pipe 44, and thereby with the
inlet manifold 4 of the engine 2. A spring 88 is
provided and extends between the plunger 86
and an adjustable spring seat 89, while the plung-
er 86 has passages indicated at 90 extending
therethrough to permit communication between
the chambers at the opposite faces thereof.

The plunger 86 has a valve indicated at 81
formed thereon, and adapted to engage a seat
on the body of the control device {2 surrounding
a passage communicating with the chamber 8§
and a chamber 92, which is connected by way
of a passage 93 with the chamber 94 at the face
of the piston 40. The chamber 92 is also con-
nected by way of a restricted passage 85 with
the atmosphere. A flexible diaphragm 96 is
subject on one face to the pressure of the fluid
in the chamber 92 and is subject on the other
face to the pressure of the fluid in a chamber
97, which is constantly connected by way of the
pipe 64 with the reservoir 3. The diaphragm 96
is engaged by a follower 98, which is adapted
to engage the end of the stem of the valve 91
to move this valve away from its seat against
the opposing force of the spring 88 at certain
times, as will hereinafter more fully appear.

The equipment is shown in Fig. 2 of the draw-
ings in the position which it assumes when the
compressor and the engine are idle, and the
pressure of the fluid in the reservoir 3 is less than
that which the control device is intended to
maintain.

At this tilne the piston 40 of the control device
12 is held at one end of its range of movement
by the spring 46, and the member 63 is held away
from the release valve 58, with the result that
fluid under pressure supplied to the chamber 62
from the reservoir. 3 holds the supply valve 60
away from its seat to permit fluid under pressure
to flow to the chamber 56, while the release valve
58 is held in the seated position to prevent the
escape of fluid from the chamber 56 to the at-
mosphere.

Fluid under pressure supplied to the cham-
ber 56 flows therefrom by way of the pipe 38 to
the chambers 32 in the unloading means i1 asso~-
ciated with the cylinders of the compressor |,
and operates through the pistons 30 to hold the
intake valves 19 away from thelr seats against
the springs 22 to thereby unload the compressor.
. At this time, as the engine 2 is not operating,
the fluid in the inlet manifold 4 thereof will be

"substantially at atmospheric pressure, and ac-

cordingly the chamber 66 in the control device
{2 will be at atmospheric pressure, and the pis-
ton 64 will be held against the stop 70 by the
spring 69, while this piston will operate through
the bell crank 76 and the link 80 to hold the
choke valve 10 in its closed position to cut off
the flow of air from the atmosphere to the car-
buretor 5. At this time the piston 40 is held by

- the spring 46 at one end of its range of move-

ment and the stem 48 maintains the throttle
valve 8 substantially in the closed. position, as
shown in Fig. 2 of the drawings. - :

. In addition, at this time, as the pressure of
the fluid in the reservoir 3 is at a value less than
that which the control device 12 is intended to
maintain, the force exerted by the fluid under

pressure in the chamber 9T at the face of the

diaphragm 96 is insufficient to overcome the op-
posing force of the spring 88, with the result
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that the valve 81 is held in the seated position,
while the chambers 82 and 94 are at atmospheric
pressure since the valve 81 is seated and the
chamber 92 is open to the atmosphere by way
of the restricted port 98.

The engine 2 may be started readily at this -

time as the choke valve 10 of the carburetor §

.- is closed; and when the engine is cranked, a rela-
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tively rich mixture of fuel will be supplied to .
the engine. In addltlon, the compressor- | is un-. .

loaded at this time so that the load on the engine

is at & minimum.

As soon as the engine 2 starts to operate there
will be a reduction in the pressure of the fluid in

the inlet manifold 4 of the engine as the result

of operation of the engine. Fluid will flow to
the inlet manifold through the pipe 44 from the
chamber 42 of the control device 12, and also at
a restricted rate through the passage 68 from the
chamber 66 of this control device to gradually re-
duce the pressure therein. On a reduction in
the pressure of the fluid in the chamber 86, the
piston 64 is gradually moved by the higher at-
mospheric pressure against the spring €8, and
by this movement force is exerted through the
bell crank 16 and the link 80 to turn the arm 82
and thereby move the choke: valve 10 towards
its open position. - The choke valve 10, therefore,
will be automatically opened as the engine.2 ac-
celerates in speed.

On a reduction in the pressure of the fluid in
the chamber 42, the piston 40 is moved against
the spring 46 by the fluid in the chamber 94, which
is supplied with fluid from the atmosphere at a
restricted rate through the passage 95. The pis-
ton 40 will be gradually moved against the spring
48, therefore, its rate of movement being deter-
mlned by the rate of flow of fluid through the
restricted passage 95, and on. this movement of
the piston 48 force is exerted through the stem
48 to gradually move the throttle valve 8 to-
wards its open position.

When the throttle valve 8 is opened, the en-
gine 2 will operate at a higher speed because of
the greater rate of supply of fuel thereto, and
will drive the compressor | at a faster speed.
When the piston 40 has been moved against the
spring 46 almost to the end of its range of move-
ment, the member 63 will have been moved far
enough to engage the end of the stem of the re-
lease valve 58, while the throttle valve 8 will
have been moved almost to the full open posi-
tion, with the result that the engine will be oper-
ating substantially at its full speed.

On slight further movement of the piston 40,
force is exerted through the member 63 to press
the release valve 58 away from its seat and to
move the supply valve 60 to the seated position,
thereby cutting off the supply of fluid under pres-
sure from the reservoir 3 to the chamber 56 and
releasing fluid under pressure from this cham-
ber.. On the release of fluid under pressure from
the chamber 56, fluid flows thereto by way of the
pipe 38 from the chambers 32 in the unloading
means i1 associated with the cylinders of the
compressor . On a reduction in the pressure
of the fluid in these chambers, the inlet valves 18
are moved to their seated positions by the springs
associated therewith, thereby effecting loading
of the compressor. As the compressor i is being
driven by the engine 2 at this time, the compres-

. sor will operate in the usual manner to compress

76

fluid under pressure into the reservoir 3.
On an increase in the pressure of the fluid in
the reservoir 3 there will be a similar increase in

3

the pressure of the fluld in the chamber 87 at
the face of the diaphragm 86, and when the
pressure of the fluid in this chamber has increased
to a predetermined value, dependent upon the
adjustment of the spring 88 of the control device
{2, the diaphragm 96 will be moved upwardly,
and will move the valve 91 away from its seat
against the spring 88.

‘When the valve 81 is moved away from its seat
communication is established between the cham-

ber 85, which is connected to the inlet manifold .

4 by way of the passage 81, and the chamber 92
at the face of the diaphragm 86 through which
fluld under pressure may flow from the chamber
92 to the chamber 85 at a rate substantially more
rapid than fluid may flow from the atmosphere
to the chamber 82 through the restricted pas-
sage 86.

As the engine is being opera,ted at this time,
the pressure of the fluid in the inlet manifold
4 is at a value substantially less than the atmos-
phere, and when the valve 81 is unseated fluid
flows to the chamber 85 from the chamber 94 at
the face of piston 40, and from the chamber 92
at the face of the diaphragm 86 to reduce the
pressure of the fluid in these chambers. ’

On the reduction in the pressure of the fluid
in the chamber 84 there is a corresponding reduc-
tion in the force exerted by this fluid on the pis-
ton 40, and the spring 46 moves the piston 40 to
the left, as viewed in Fig. 2 of the drawings, while
the stem 48 moves the member 63 away from the
end of the stem of the release valve 58 after a
small amount of movement of the piston 40 by

the spring 46. Fluid under pressure supplied to

the chamber 62 from the reservoir 3 thereupon
moves the supply valve 60 away from its seat to
permit fluid to flow to the chamber 56, while the
release valve 58 is moved to the seated position to
cut off the release of fluid from-this chamber.
On the supply of fluid under pressure to the
chamber 56 fluid flows therefrom by way of the
pipe 38 to the unloading means {1 associated
with the cylinders of the compressor 1 to unload
the compressor.

It will be seen that the unloading means for

. the compressor cylinders are operated to unload

the compressor on the initial movement of the
piston 40, and that the compressor is unloaded
s0 as to relieve the engine of its driving load be-
fore the throttle valve 8 has been moved a sub-
stantial distance from the full open position to-
wards the closed position.

On further movement of the piston. 40, the
stem 48 operates to move the throttle valve 8 to
the closed position to reduce the speed of the
engine 2.

At this time, as the engine 1 continues to be
operated, although at & reduced speed, there con-
tinues to be a partial vacuum in the intake mani-
fold & of the engine, and there will be a similar
partial vacuum in the chamber 66 of the control
device 12. As a result, therefore, the higher at-
mospheric pressure will hold the piston 64 against
the spring 69, and this piston will' operate

through the bell crank 16 and the link 80 to

maintain the choke valve 10 in the open position.
- -On the reduction in the pressure of the fluid

-in the chamber 92 at the face of the diaphragm

96, as a result of the opening of the valve 91, as
explained above, there is a reduction in the force
exerted on this diaphragm in opposition to the
fluid under pressure in the chamber 91. The
spring 88, therefore, will be unable to move the
valve 91 to the seated position until the pressure
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5

of the fluld in the reservoir 3 and in the chamber
97 has reduced to a value somewhat less than that
required to move the valve 81 away from its
seat. : i ‘

. When the pressure of the fluid in the reservoir
3 and in the chamber 87 at the face of the dia-
phragm 96 has been reduced to a predetermined
value, the force exerted thereby is insufficient to

maintain the diaphragm 86 against the opposing

force of the spring 88, and the diaphragm will
thereupon be moved downwardly by the spring 88
operating through the plunger 86, the valve 8i,

and the follower 98, while the valve 91 will be

moved to the seated position to cut off the flow
of fluid from the chambers 92 and 94 to the
chamber 85, and thence to the inlet manifold
of the engine 2. S

When the flow of fluid from the chamber 82
to the chamber 85 is cut off there is a gradual
Increase in the pressure of the fluid in the cham-
ber 82 as a result of the flow of fluid thereto
through the restricted passage 95, and on this in-
crease in the pressure of the fluld in the chamber
92 there is a corresponding increase in the force
exerted on the diaphragm 86 in opposition to the
force exerted thereon by the fluid under pressure
in the chamber 97. » '

As a result when the valve 81 is moved sub-
stantially to the closed position there will be an

Increase in the force exerted thereon, and the

valve will thereafter be quickly moved to the
seated position to cut off the flow of Auld from
the chamber 92 to the chamber 85.

After the valve 91 is moved to the seated posi-
tion,” the flow of fluild from the atmosphere
through the restricted passage 95 increases the
fluid present in the chamber 92, while fluid flows
from the chamber 92 by way of the passage 93
and increases the fluld pressure in the chamber
94 at the face of the piston 40. On an increase
in the pressure of the fluid in this chamber, the
piston 40 is gradually moved against the spring
46 and force is exerted through the stem 48 and
the arm 54 to move the throttle valve 8 from the
closed position to the full open position.

‘When the piston 40 has been moved nearly to
the end of its range of movement against the
spring 486, the member 63 is moved to a position
in which it engages the end of the stem of the re-
lease valve 58, and upon further movement of
the piston 40 the release valve 58 is moved away
from its seat, while the supply valve 60 is moved
to the seated position to cut off the supply of
fluid from the reservoir 3 to the chamber 56. On
movement of the release valve 58 away from its
seat, fluid is released from the chamber 56 and

‘fluid flows thereto and thence to the atmosphere

from the chambers in the unloading means {1
associated with the cylinders of the compressor {.
The unloading means | | associated with the com-
pressor | thereupon. operate, as described above,

.to again effect loading of the compressor, and

the compressor again operates to compress fluid
into the reservoir 3.

It will be seen that this control system oper-

ates on a predetermined increase in the pressure
of the fluid compressed by the compressor to un-
load the compressor, and to thereafter close the
throttle valve and reduce the speed of the engine,
It will be seen also that the control system oper-
ates on a predetermined reduction in the pressure
of the fluid compressed by the compressor to open
the throttle valve to permit the engine to aperate
at its normal speed, and to thereafter effect load-
ing of the compressor, ,

2,148,719

In addition, it will be seen that the control
means provided by-this invention incorporates a
movable abutment subject to the pressure of the
fluid in the inlet manifold of the driving engine
for the compressor for controlling the choke as-
sociated with the carburetor of this engine. 'This
abutment operates when the engine is function-
ing in the normal manner to maintain the choke
in the full open position. If, however, the engine
should fail to function as intended, or should be
stopped, elther Intentionally or otherwise, the
Dressure of the fluid in the inlet manifold will
increase, and this abutment will be operated to
move the choke to the closed position to facilitate
starting of the engine. o .

In addition, the means for controlling the load-~
ing and unloading of the compressor is responsive
to pressure conditions in the intake manifold of
the driving engine for the compressor, and if the
engine is stopped, either intentionally or other-
-wise, the control:device will operate automati-

cally to unload the compressor and thereby re- .

lieve the engine of this load so that it may be
readily started. : : .
While one embodiment of the improved com-

. pressor confrol system provided by this inven-

tion has been illustrated and described in detail,
1t should be understood that the invention is not

- limited to these details of construction, and that

numerous changes and modifications may be
made without departing from the scope of the fol-
lowing claims.

- Having now described my invention, what T
claim as new and desire to secure by Letters
Patent, is: :

1. In combination, a fluid compressor having
unloading. means associated therewith, an m-
ternal combustion engine for driving the com-
pressor, said engine having a carburetor for sup-
plying fuel thereto, an inlet manifold through
which fuel is supplied to the engine by the car-
buretor, a choke valve for controlling the fow
of fluid from the atmosphere to the carburetor,
means responsive to the pressure of the fluid in
the inlet manifold for controlling said choke
valve, means subject to the pressure of the fluid
in a chamber for controlling operation of the

b
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compressor unloading means, and responsive to

the pressure of the fluid compressed by. the com-

pressor for controlling communication between

the inlet manifold and said chamber.

2. In combination, a fluid compressor having
unloading means associated therewith, an in-
ternal combustion engine for driving the com-
pressor, sald engine having a carburetor for sup-
plying fuel thereto, an inlet manifold through
which fuel is supplied to the engine by the car-
buretor, a choke valve for controlling the flow of
fluld from the atmosphere to the carburetor,
means responsive to the pressure of the fluid in
the inlet manifold for controlling said choke
valve, means subject to the pressure of the fluid
in a chamber for controlling operation of the
compressor unloading means, means responsive
to the pressure of the fluid compressed by the
compressor for controlling communication be-
tween the inlet manifold and said chamber, a
throttle valve controlling the supply of fluid from
the carburetor to the engine through said inlet
manifold, and means responsive to the pressure
of the fluid compressed by the compressor- for
operating the throttle valve.

GO
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3. In combination, a fluid compressor, an in- .

ternal combustion engine for driving the com-
pressor, a carburetor assoclated with said engine,

s
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the engine having dan’ inlet manifold. through

which fuel is. supplied thereto from the carbure-

" tor, a throttle valve for controiling commuini-

10

cation through said. manifold, & movable abut-
ment subject to-the: opposing _pressures . .of the
fluld in the inlet manifold and of the fluld in a

“control chamber. for operating said throttle valve, -
" means for supplying fiuid from the atmosphere.to

sald control chamber: at a. predetermined ‘rate,
and means responsive to.the pressure of the nuid

* compressed by the- compressor for establishing a

communication - between . said ‘control chamber

" .and the inlet manifold ‘through which. fluld may
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flow at a rate more rapid than said predeter- i

mined rate.

4. In combination, . ﬂuid compressor, an in-"
ternal combustion engine for driving the com-
pressor, a carburetor associated with said engine,

which fuel is supplied thereto from the car-
buretor, a throttle valve for controlling communi-

" cation through sald manifold, a movable abut-

ment subject to the opposing pressures of the
fluid in the inlet manifold and of the fluld in a .

.control chamber for operating said throttle valve,
_means for supplying fluid from the atmosphere

to said control chamber at & predetermined rate,

‘means responsive to the pressure of the fluid

compressed by the compressor for establishing a
communication between said control chamber
and the inlet manifold through which fluid may

- flow at & rate more rapid than said predetermined
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rate, and means yieldingly urging said abutment
to a position to close the throttle valve. -

‘5. In combination, a fluid compressor, an in-
ternal combustion engine for driving the com-
pressor, a carburetor assoclated with said engine,
the engine having an inlet manifold through
which . fuel is supplied thereto from the car-

‘buretor, a throttle valve for controlling communi-

cation through said manifold, a movable abut-
ment subject to the opposing pressures of the
fluid in the inlet manifold and of the fluid in a
control chamber for operating said throttle valve,
means for supplying fluid from the atmosphere to
said control chamber at a predetermined rate,
means responsive to the pressure of the fluid
compressed by the compressor for establishing a
communication between said control chamber and
the inlet manifold through which fluid may flow
at a rate more rapid than said predetermined
rate, and means controlled by said abutment for
unloading the compressor.

6. In combination, a fluld compressor, an in-
ternal combustion engine for driving the com-
pressor, & carburetor associated with said engine,
the engine having an inlet manifold through
which fuel is supplied thereto from the car-
buretor, a throttle valve for controlling com-
munication through said manifold, a movable

.- abutment subject to the opposing pressures of the

65
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fluid in the inlet manifold and of the fluid in a
control chamber for operating said throttle valve,
means for supplying fluid from the atmosphere
to the control chamber at a predetermined rate,
means responsive to the pressure of the fluid com-
pressed by the compressor for establishing & com-
munication between said control chamber and
the inlet manifold through which fluid may flow

~at a rate more rapid than said predetermined

(]

‘rate, means operated on an increase in fluid

pressure for - unloading the compressor, and
means operated by said abutment for controlling
the supply of ﬂuid under pressure to and the re-

5

lease. of fluid under pressure from said unloading

. means.

7. In combination, a ﬂuid compressor, an in-

.temal combustion engine. for driving . the com-
‘pressor, & carburetor associated with sald engine,

the engine having an inlet manifold through
which fuel.is. supplied thereto from the carbu-

retor, a throttle valve: for controlling. communi- -

- cation through sald manifold, a movable abut-
ment subject to the pressure of the fluid in a con-
trol chamber for cohtrolling said throttle.valve,
means for supplying fluid- to sald chamber from
the atmosphere at a predetermined rate, and a
movable abutment subject to the.opposing: pres-
sures of the fluid. compressed by.the compressor

_and of the fluid in_said control chamber and con-

trolling - a. communication: between said control
chamber and the inlet manifold through which

““the engine having -an inlet mamfoid through “fuid may. flow at a.rate more. rapid than said

predetermined rate. i
8. In combination a ﬂmd compressor an in-
ternal combustion engine for driving the com-

‘pressor, a carburetor associated with said engine,

the engine having an inlet manifold through
which fuel is supplied thereto from the carbu-
retor, a throttle valve for controlling communica-
tion through said manifold, a movable abutment
subject to the pressure of the fluid in a control
chamber for controlling said throttle valve, means
for supplying fluid to said control chamber from
the atmosphere at a predetermined rate, a mov-
able abutment subject to the opposing pressures
of the fluld compressed by the compressor and of

-'the fluid in said control chamber and controlling

& communication between said chamber and the
inlet manifold through which fluid may flow at 2
rate more rapid than said predetermined rate,
and means operated by sald abutment for con-
trolling unloading of the compressor. )

9. In combination, a fluid compressor, an in-
ternal combustion engine for driving the com-
pressor, the engine having an intake manifold

-through which fuel is supplied to the engine, and

means for controlling the operation of said en-
gine including a movable abutment subject to the
opposing pressures of said manifold, and a cham-
ber open to the atmosphere through a restricted
port and a control governor comprising a movable

-abutment subject to the opposing pressures of said

chamber and the pressure of fluld compressed by
the compressor, and a valve operated by said gov-
ernor abutment upon a predetermined increase in
the pressure of fluld compressed by the compres-
sor for connecting said chamber with said intake
manifold. .

10. In combination, 8 fluld compressor, an in-
ternal combustion engine for driving the com-
pressor, the engine having an intake manifold
through which fuel is supplied to the engine, and
means for controlling the operation of said en-
gine including & movable abutment subject to the
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opposing pressures of said manifold and a cham-
ber open to the atmosphere through a restricted -

port, and & control governor comprising & spring,
a movable abutment subject on one side to the
pressure of fluid compressed by the compressor
and on the opposite side to the pressure in said

-chamber and the pressure of said spring, and a
‘valve operated by said governor abutment upon a

predetermined increase in the pressure of fluid
compressed by the compressor for connecting said
chamber with said intake manifold.

11. In combination, a fluid compressor having
unloading means associated therewith, an inter-
nal combustion engine for driving the compres-
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sor, a carburetor associated with said engine, the
engine having an inlet passage through which
fluid is supplied thereto from the carburetor, a
throttle valve controlling the flow of fluid through
said passage, a movable abutment subject to the
opposing pressures of the fluid in the inlet pas-
sage and of the fluid in a control chamber open
to the atmosphere through a restricted port for
operating said throttle valve, yielding resistance
means urging said abutment to a position to close
said throttle valve, means operated by said abut-
ment only on a predetermined movement thereof
against said spring to open said throttle valve
for effecting operation of said unloading means
to load the compressor, and means responsive to
the pressure of the fluid compressed by the com-
pressor for establishing communication between
said control chamber and said inlet passage.

12. In combination, a fluid compressor having
unloading means associated therewith, an inter-
nal combustion engine for driving the compres-

2,148,719

sor, & carburetor associated with sald engine, the
engine having an inlet passage through which
fluid is supplied thereto from the carburetor, a
throttle valve controlling the flow of fluld through
sald passage, a movable abutment subject to the
opposing pressures of the fluid in the inlet passage
and of the fluid in a control chamber open to the
atmosphere through a restricted port for operat-
ing said throttle valve, yielding resistance means
urging said abutment to a position to close said
throttle valve, means operated by said abutment
only on a predetermined movement thereof
against sald spring to open said throttle valve for
effecting operation of said unloading means to
load the compressor, and means subject to the
opposing pressures of the fluld compressed by the
compressor and of the fluid in said control cham-
ber for establishing communication between said
control chamber and said inlet passage.

BURTON 8. AIKMAN.
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