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Patented Aug. 20, 1940 

UNITED STATES 

2,211,875 

PATENT OFFICE 
2,211,875 

COMPRESSOR CONTROL SYSTEM 
Sarto S. Aikman, Wilkinsbarg, Pa., assigner to 
The Westinghouse Air Brake Company, Wil 
merding, Pa., a corporation of Pennsylvania 

Original application December 18, 1936, Serial 
No. 16,423. Divided and this application 
October 19, 1938, Serial No. 235,830 

12 Claims. 

This invention relates to compressor and driv 
ing motor equipments, and more particularly to 
means responsive to the pressure of fluid de 
livered by a compressor for simultaneously Con 
trolling the unloading thereof and the Opera 
tion of the driving motor, the present applica 
tion pertaining to subject matter divided out of 
my copending application for improvements in 
Compressor control systems, which was filed in 
the United States Patent Office December 8, 
1936, Serial No. 116,473, and for which Patent 
Number 2,148,719 was issued on February 28, 
1939. 

It is an object of this invention to provide an 
improved compressor control system adapted for 
use With a fluid compressor driven by an inter 
nal combustion engine, and Operative to main 
tain the pressure of the fluid compressed by the 
compressor within desired values. 
Another object of the invention is to provide 

a control System of the above type Which Oper 
ates to control the throttle valve and the choke 
wave associated With the carburetor of the driv 
ing engine to provide the best starting condit 
tions for the engine. 
A further object of the invention is to provide 

a compressor control system incorporating 
means to vary the volumetric efficiency of the 
compressor in accordance with the pressure of 
fluid compressed thereby. 
Another object of my invention is to provide 

an improved control System for a fluid con 
pressor driven by a variable. Speed motor, and 
including means for varying the Speed of the 
motor in accordance with variations in the pres 
sure of fluid cornpressed by the compreSSOr. 
Another object of the invention is to provide 

a compressor control system of the above type 
which operates to maintain the compreSSOr un 
loaded until the driving notor has reached Sub 
stantially its normal Speed, and to effect un 
loading of the compressor in the event the no 
tor ceases to drive the COIngreSSOr. 
Other objects of the invention and features 

of novelty will be apparent from the following 
description taken in connection. With the accom 
panying drawings, in Which, 

Fig. 1 is an elevational view showing a com 
pressor and driving motor therefor equipped 
With a preferred form of control System en 
bodying iny invention; . . . W 

Fig. 2 is an enlarged sectional view showing a 
portion of the control mechanism and of th 
compressor shown in Fig. 1; 

(CI. 230-3) 
Fig. 3 is an enlarged sectional view of a por 

tion of a compressor shown in Fig. 1; and 
Fig. 4 is a sectional view taken substantially 

along the line 4-4 of Fig. 2. 
Description. 

Referring to Fig. 1 of the drawings, there is 
illustrated therein a compressor f, which is 
driven by an internal combustion engine f32 and 
compresses fluid into a reservoir 3. 
The engine (2 may be of any well known 

construction and has an inlet manifold 
through which fuel is supplied to the cylinders 
of the engine from a carburetor 5, which may 
also be of a well known construction. A throttle 
Valve 98 is interposed in the passage through. 
the inlet manifold 4 at a point intermediate 

... 10. 

A4 . 

15 

the carburetor and the engine, while a choke. 
I valve ) is provided to control the flow of air 
from the atmosphere to the carburetor. 
The control system provided by this inven 

tion comprises a control device indicated gen 
erally by the reference numeral. 2 and opera 
tive in response to variations in the pressure of 
the fluid in the inlet manifold 104, and to varia 
tions in the pressure of the lubricant in the 

20 

25 

lubricating system of the compressor for 
controlling the throttle valve 68, the choke 
valve 8, and for also controlling operation of 
the unloading means for the cylinders of the 
compressor 9. m 
The control system provided by this inven 

30 

tion includes, in addition, a control device indi 
cated generally by the reference. numera 4 
for controlling the supply of fluid from the at 
mosphere to the inlet chamber of the com 
preSSOr. 
The construction of the control device. 2 is 

best shown in Fig. 2 of the drawings, and, as il 
lustrated, comprises a body having a bore there 
in in which is mounted a piston 29, which is sub 
ject at one face to the atmosphere, and at the 
other face to the pressure of the fluid in a cham 
ber 22, which is constantly connected by way 
of a pipe 24 with the inlet manifold 4 of the 
engine to 2. A spring 25 is mounted in the 
chamber 22 and yieldingly urges the piston to 
the right, as viewed in Fig. 2 of the drawings, 
until further movement of the piston is pre 
Vented by a Stop, not ShoWn. 
The choke valve. is secured on a shaft. On 

which is secured a lever 26. The lever 26 car 
ries a pin 28, which extends into a slot 30 in 
the free end of a lever 32, which is pivotally 
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2 
Supported from the body of the control device 

2 by means of a pin 34. 
As is best shown in Fig. 1 of the drawings, the 

lever 32 has a slot 36 formed therein into 
Which extends a pin 38 carried by an arm 40 
formed on the pistOn 29. 
The throttle valve 8 is Secured by means 

of a shaft to a lever 42, one face of which is 
engageable with the arm 4 of the piston 2) 
at certain times, as will hereinafter more fully 
appear. 
The body of the control device 2 is further 

provided with a bore having mounted therein 
a piston 4, which is subject on one face to the 
preSSure of fluid in a chamber 46 constantly 
communicating by Way of a pipe 43 With the 
lubricating system of the compressor ( , and 
at the other face to the opposing force exerted 
by a Spring 50. The piston A4 has formed in 
tegral therewith a sten 5 which extends 
through and is guided by a bore in the end wall 
of the body of the control device. The stem 5 
has a shoulder 52 formed thereon and adapted 
to engage the body of the control device to limit 
In OVenent of the piston 44 against the Spring 
5. 
The stem 5 has a bore in the end thereof in 

Which is inserted a member 53 Which is se 
Clured to the arm 42 by means of a pin 53. 
The member 53 has a shoulder 55 formed 
thereon and adapted to engage the end of the 
Stem 5 to limit leftward movement of the 
member 53 relative to the stem 52, as viewed 
in Fig. 2 of the drawings. 
The body of the control device ff2 has, in ad 

dition, a bore therein in which is mounted a 
Valve 56 in the form of a tube having an an 
nular groove 58 cut therein, which in one posi 
tion of the Valve is adapted to establish communi 
cation between a pipe 68 leading to the unload 
ing means for the compressOi Oil, and a passage 
A 62 leading from the chamber 22. The valve 56 
is adapted also to control Communication be 
tween the atmosphere and a branch passage 64 
leading from the pipe 69. 
A member 66 is secured to the stem f of the 

piston 4 and has a reduced portion extending 
through a longitudinal bore of the valve 56 and 
carrying a head 3 engageable with the valve. 
The member 66 has movement relative to the 
valve 56 and is operable to shift the valve along 
its bore in either direction. A spring f63 ex 
tends between the member 66 and the arm 42 
associated with the throttle valve 98, and yield 
ingly urges the arm 42 against the arm 4 on 
the piston. 20. The spring 68 is proportioned, 
however, so that it will not exert sufficient force 
on the piston 120 to move it against the Spring 
25, nor cause movement of the piston 44 against 

the spring 50. 
As shown in Fig. 4 of the dra WingS, each of 

the cylinders of the compressor C has associat 
ed thereWith unloading means indicated gen 
erally by the reference numeral f. The Com 
pressor . Of has secured thereto a cylinder head 
f : A' having formed therein an inlet chamber 2, 
which is common to both of the cylinders of the 
compressor, and which is constantly connected 
With the crankcase chamber 6 of the COm 
pressor by Way of a passage 4 having a restrict 
ed portion or choke 5. 
The portion of the cylinder head above 

each of the cylinders has a Suitable paSSage 
formed therein for receiving a seat member 78, 
which is held in position against a shoulder. On 
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the cylinder head 7 by means of a hollow mem 
ber 79. Each of the seat members for the 
respective compressor cylinders has associated 
thereWith an inlet valve 89 adapted to engage 
a seat on the seat member, each of which inlet 
Valves has a stem which carries a spring seat 8. 
A spring 82 is interposed between the seat men 
ber 8 and the Spring seat 8 and yieldingly 
preSSes the inlet Valve toward its seat. 

Each member 79 has openings B3 extending 
through the wall thereof to permit fluid to flow 
from the inlet chamber 2 to the chanber. With 
in the member, and thence past the inlet Walve 
80 to the compression chamber in the cylinder 

With which the inlet valve is associated. Mount 
ed in a Suitable bore formed in the member 79 
is a piston 84, which is adapted to engage the 
Spring seat, 8 on the stem of the Valve 80 and 
is yieldingly pressed into engagement therewith 
by means of a Spring 85 mounted in a chamber 
i86. The spring 85 is proportioned so that the 
force exerted thereby on the piston 84 is great 
enough to move the piston 84 and the valve 
8 against the opposing force of the Spring 82. 
The piston, 84 is subject. On one face to the 

pressure of fluid in the inlet chamber 2, and 
is Subject on the other face to the pressure of 
fluid in the chamber 86, Which is constantly 
connected by Way of a passage 87 with the area, 
within an annular gasket 88 which is clamped 
between the member 19 and a cover section 89. 
The cover section f89 has a passage thereinform 
ing communication from the area. Within the 
annular gasket 88 to the pipe 60 leading from 
the control device f 2. 
in the cover section 89 engages the upper Wall 
of the member 79 and operates through this 
member to press the seating member 78 into 
engagement with a shoulder on the head 70. 
The control device f 4 shown in Fig. 4, which 

in effect constitutes an unloader common to all 
the compressor cylinders, comprises a body which 
is secured to the face of the body of the com 
pressor O Surrounding a passage 92 leading 
from the inlet chamber 2 through a central 
passage in the body of the control device 4 to 
the atmosphere, the central passage being Con 
trolled by a balanced valve device indicated gen 
erally by the reference numeral 95. 
The valve device 95 comprises a stem 96 

having reduced end portions Which are Slidable 
in aligned bores in the body of the control device 
! 4, to which stem is secured a valve disc 97 
that is disposed in the central atmospheric pas 
sage in the body and is adapted to engage a seat 
on the body of the control device f l 4. The stem 
96 also has secured thereto a valve disc 98 

which is mounted in the passage 92 and is 
adapted to engage a seat on the body of the con 
trol device 4. Both valves 9 and 98 are 
thus adapted for simultaneous operation to 
control the flow of fluid from the atmosphere to 
the passage 92. 
The stem 96 has a slot extending therethrough 

adjacent the middle thereof and into which ex 
tends the rounded end portion 200 of a lever 20, 
which is pivotally supported from the body of the 
control device 4 by means of a pin 203. 
The control device has associated there 

with a movable abutment in the form of a flexible 
diaphragm 25, which is clamped between con 
fronting flanges formed. On a cover Section 206 
and on a body portion 28 carried by the casing 
of the control device. The diaphragm 25 has 

A Set Screw 9 Secured 
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stantly connected by way of a pipe 22 with the 
reservoir 3. 
The body 208 has a bore therein in which is 

mounted a plunger 24 which engages a face of 
the diaphragm 25. The plunger 24 is yield 
ingly pressed into engagement With the dia 
phragm 25 by means of a coil spring 26, which 
is interposed between the plunger and an ad 
justable spring seat 2:8. The plunger 24 has 
Secured thereto a rod 22, which extends through 
a bore in the spring seat 28 and is pivotally 
connected to the end of the lever 20 by means 
of a pin 322. 
The compressor f' is provided with a preSSure 

lubricating system, the construction of which is 
shown in Fig. 3 of the drawings. The compreSSOr 
has a crankshaft 225, which is mounted in the 
crankcase chamber 76, and is Supported by 
Suitable bearings on the body of the compreSSOr. 
The crankshaft 225 has cranks on Which are jour 
naled connecting rods to which are secured the 
pistons of the compressor cylinderS. 
The crankshaft 225 has, in addition, an ecCen 

tric 22 formed thereon. On which is journaled a 
piston 228 having a passage 230 therein, which 
communicates with an annular groove 232 in the 
face of the eccentric 227. A passage indicated 
at 236 communicates with the groove 232 and 
extends through the crankshaft 225 to the faces 
of the bearings of the connecting rods which are 
secured on the crankshaft. 
The piston 223 extends into a piston bore in 

a body 238, which is pivotally supported on tie 
lower wall of the crankcase chamber 76 by means 
of brackets 238 and 239. Fositioned in the OWei 

4. 
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portion of the piston 228 is a member 246 having 
a restricted passage communicating With the 
bore 23. The end of the piston 228 has a Seat 
inenber 2.2 secured therein, which Seat men 
be has a passage extending therethrough and 
Surrounded by a seat adapted to be engaged by 
a ball Valve element 244, which is urged to the 
seated position by means of a Spring 246. 
The piston 23 is reciprocable in the bore in the 
ody 2:35, and at One point in its range of nove 
ment the nenber 22 is positioned above a paS 
sage 245, which communicates with the lower 
portion of the crankcase chamber 76 and With 
the bore in the body 236. At another point in 

}; the range of movement of the piston 228, the 
inenber 342 is located adjacent the end of the 
piston bore in the body 23S So as to cut off Com 
munication thereto from the passage 245. A pas 
sage 28 is formed in the body 236 and COmnuni 
cates with the piston bore therein at a point ad 
jacent the end thereof, and this passage also 
contantiaicates through a choke 249 With a paS 
Sage 258 to which is connected the pipe 48 lead 
ing to the control device 2. 
A pi'eSSuite release Waive device indicated gen 

erally by the reference numeral 252 is provided 
for controlling the pressure of the fluid in the 
lubricating Systein of the compressor. The Valve 
device 2 coragirises a Seat meinber having a 
paSSage therein which communicates With the 
passage #3 in the member 236. The passage 
in the Seat, i.e. ber is Surrounded by a Seat 
adapted to be engaged by a ball Valve element 
253, which is yieldingly pressed to the seated 
position by a coil Spring 256. 
The connpressor a has associated therewith, 

in addition, a pressure regulating valve device 
indicated generally by the reference numeral 26), 
and congrising a body having a bore in which is 
mounted a pistOn 262, which is subject on one 

3 
face to the pressure of the lubricant in a cham 
ber 264, which is constantly connected by Way of 
a passage 266 with the passage 25. The piston 

has a waive formed integral therewith and 
engageable with a seat on the body of the valve 
device surrounding a passage 288 through which 
lubricant may be discharged from the chamber 
264 to the compressor crankcase chamber 76. 
The piston 262 is subject on the other face to 

the force exerted by a coil spring 37, and to the 
preSSure of the fluid in a chamber 22, which is 
constantly connected to the crankcase chamber 

75 by way of a passage 24. 
The equipment is shown in Fig. 2 of the draw 

ings in the position which it assumes when the 
compressor and the driving engine 2 are 
idle, and the pressure of the fluid compressed 
by the conpireSSor is less than that which the 
Control System is adapted to maintain. 
At this time the spring 2 maintains the dia 

phragm 25 in engagement with projections 2. 
on the cover , and also maintains the balanced 
waive device 95 in its full open position. 
As the compressor is ide, no pressure is ex 

erted on the lubricant in the compressor lubri 
Cating System, while the piston Ali of the con 
rol device 2 is held at one end of its range 
of movement by the Spiring 5 So as to hold the 
throttle valve f3. Substantially in its closed po 
sition, and to hold the valve 56 in a position to 
establish communication between the passage 
64 and the atmosphere. 
As the passage 64 is connected to the atmos 

phere, the unloading means for the cylinders of 
the compressor is are connected to the atmos 
phere, and the Springs 85 operate through the 
respective pistons 84 to hold the inlet valves 8 
a Way from their Seats and thereby unload the 
compressor cylinders. 
At this time, as the engine 2 is not being 

operated, the pressure of the fluid in the inlet 
manifold fe: thereof will be substantially at at 
noSphere, and fluid at this pressure will also 
be present in the chamber 22 of the control 
device f2 with the result, that the spring 25 
holds the pistOn 2 in the position determined 
by the Stop, not shown, associated therewith. 
In this position of the piston 28 the arm if 

thereOn engages the lever 2 and holds it in a 
position to hold the throttle valve 8 slightly 
Open, aS ShOWn in Fig. 2 of the drawings. With 
the lever 42 so positioned the shoulder 55 on 
the member 3 is spaced from the end of the 
stem 5A, and the spring is expanded some 
What, but the force exerted through the spring 
68 is insufficient to move the piston. At against 

the Spring 50. The position of the piston 28 
is at the same time such as to cause the lever 32 
to maintain the choke valve in the closed 
position. 

Initial starting operation 

If it is desired to start the engine D2, it may 
be started readily at this time as the carburetor 
is choked and the throttle valve is open slightly, 
While the compressor is unloaded With the re 
Sult that the load on the engine is at the min 
innum. 
AS SOOn as the engine is Started there is a re 

duction in the pressure of the fluid in the inlet 
manifold 4 of the engine and a corresponding 
reduction in the pressure of the fluid in the cham 
ber 22 on the valve device 2. On a reduction 
in the pressure of the fluid in the chamber 22, 
the piston 2 is moved by the higher pressure of 
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4. 
the atmosphere against the spring 25, and on 
this movement of the piston 20 force is exerted 
through the pin 38 to move the lever 32, and 
the slotted end portion of the lever 32 noves 
the pin 28 and the arm 26 so that the choke 
valve O is moved from the closed position to 
the Open position. 
When the engine 82 is operated the crank 

shaft 225 of the compressor iOS is rotated and the 
piston 228 of the compressor lubricant pump is 
reciprocated in the member 236. On upward 
movement of the piston 228, as viewed in Fig. 3 
of the drawings, as the member 242 uncovers the 
end of the passage 245, lubricant froin the lower 
portion of the crankcase chamber 6 is dra Wn. 
into the bore in the member 236, and on Subse 
quent downward movement of the piston 228 the 
member 242 cuts off communication between the 
bore in the member 236 and the passage 245, 
while the lubricant contained in the bore in the 
member 236 is subjected to pressure, with the 
result that the ball check valve 2A4 is noved 
against the spring 246 to permit fluid to fiOW 
through the passage in the member 242, and 
thence through the choked passage in the men 
ber 240 to the passage 230 leading to the annular 
groove 232 and the passage 234 in the crank 
shaft 235, through which lubricant flows to the 
portions of the compressor to be lubricated. 
The pump is proportioned so that its capacity 

exceeds by a substantial amount the Volume of 
lubricant required to lubricate the compreSSOr, 
and lubricant placed under pressure by the piston 
223 flows through the restricted passage 249 to 
the passage 250, and thence by Way of the pipe 
f48 to the chamber 46 at the face of the pistOn 
48 of the control device 2. 
In addition, lubricant supplied to the paSSage 

250 flows therefrom by way of the passage 266 
to the chamber 264 at the face of the piston 262 
of the pressure regulating valve device 269. Nor 
mally the valve carried by the piston 262 is held 
in seated position by the spring 270 to prevent 
the release of lubricant from the chamber 264 
to the compressor crankcase 76, but if the lubri 
cant pump supplies lubricant in a Volune in ex 
cess of that required to lubricate the compreSSOT 
and to operate the control device 2, the pres 
sure of the lubricant in the chamber 264 Will in 
crease and the lubricant Will move the pistOn 
against the spring 20 to release lubricant from 
the passage 259 and thereby reduce the preSSure 
of the lubricant in this paSSage to the value de 
termined by the spring 270. 

Similarly, if the pressure of the lubricant in 
the passage 248 increases above a predetermined 
value because of the rapid Supply of lubricant 
thereto by the pump, and the restricted flow of 
lubricant therefrom through the choke 249, the 
ball valve 254 will be moved against the Spring 
256 to permit the release of lubricant from the 
passage 248 until the pressure therein is reduced 
to a predetermined Value. 
The pressure release valve device 252 is adjust 

ed so that it operates to prevent the release of 
lubricant from the passage 248 until the preSSure 
of the lubricant therein is slightly greater than 
is required to move the piston 262 of the valve 
device 260 against the spring 270 when the fluid 
in the crankcase chamber 76 is at substantially 
atmospheric pressure, while the valve device 262 
is adjusted So that with the crankcase chamber 
176 substantially at atmospheric pressure, it will 
not release lubricant from the passage 250 until 
the pressure therein is slightly greater than is 
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required to move the piston 44 of the control 
device 2 to the end of its range of movement 
against the spring 50. 

Fluid is supplied to the chamber 46 in the 
control device 2 at a restricted rate because of 
the restricted flow capacity of the choke 249, and 
as a result, the piston f 44 is moved slowly against 
the spring 50. On this movement of the piston 
44 the end of the stem 5 engages the Shoulder 
55 on the member 53 so that force is exerted 

on the lever f42 to move the throttle valve 108 
towards the open position. As the throttle valve 
is moved slowly, the engine will accelerate gradu 
ally, and the engine and the compressor driven 
thereby will not be subjected to Severe Strains. 
On movement of the piston 44, the member 

i66 is also moved. The member 66 is initially 
moved relative to the valve 56, and when the 
piston 54 is moved almost to the end of its range 
of movement, the head 67 carried by the mem 
ber 66 engages the wave 56 so that on further 
movement of the piston 54 the valve 56 is 
moved in the bore in which it is mounted to a 
position in which it cuts off communication be 
tween the passage 64 and the atmosphere, while 
the annular groove 58 in the valve 56 estab 
lishes communication between the passage 62 
leading to the chamber 22, and the pipe f60 
leading from the unloading means 70 for the 
compressor cylinders. 
When the valve 56 is noved to this position, 

communication is established betWeen the inlet 
manifold G4 of the engine and the unloading 
means f for the compressor cylinders and fluid 
flows to the inlet manifold from the chambers 86 
of the unloading means. On a reduction in the 
pressure of the fluid in the chambers 86, the 
pistons 84 are moved upwardly against the 
Springs 85 by the pressure of the atmosphere 
present in the inlet chamber 72, while the inlet, 
Valves 8 are noved to their Seated positions 
by the Springs 82 to load the compressor. 
The compressor is now operated in the usual 

manner to compress fluid under pressure into the 
reservoir 03, while fluid to be compressed is 
drawn into the inlet chamber 72 past the open 
balanced valve device i85. 

Restriction of air delivery and reduction in Speed 
in GCCOrdotice Dith increaSe in reservoir 
pressure 

On an increase in the pressure of the fluid in 
the reservoir 63 there is a corresponding increase 
in the pressure of the fluid in the chamber 210 
at the face of the diaphragm 25 of the control 
device 4. On an increase in the pressure of 
the fluid in the chamber 20 force is exerted 
through the diaphragm 2 5 upon the plunger 24 
to move it against a spring 2:6, while movement 
of the plunger 2 f4 is transmitted through the 
stem 22 to move the arm 20 t about the pin 203. 
On this movement of the arm 2 the valves 

39, and 98 are moved toward their seats to re 
Strict, the rate of flow of fluid to the inlet chann 
ber 2. 
On this reduction in the rate of flow of fluid to 

the inlet chamber 2, as the compressor con 
tinues to be operated, there Will be a reduction 
in the pressure of the fluid in the inlet chamber 

2, and fluid Will fioW thereto at a restricted 
rate from the crankcase chamber 76 through the 
passage 74 and the choke 75, thus producing a 
corresponding reduction in the pressure of the 
gas present in the Crankcase chamber 16. 
On this reduction in the pressure of the gas in 
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the crankcase chamber 76, there is a correspond 
ing reduction in the force exerted on the piston 
262 of the pressure regulating valve device 260 
in Opposition to the force exerted thereon by the 
lubricant under pressure in the chamber 264. 
The piston 263 will thereupon be moved upwardly 
against the Spring 2 and will open communica 
tion frcm the chamber 284 through the passage 
268 to release it:bricant from the passage 258 un 
til the pressure of the lubricant remaining there 
in has seen reduced by an amount substantially 
equal to the reduction in the pressure of the gas 
in the crankcase chamber 6. 
On this reduction in the pressure of the lu 

bricant in the passage 25 there is a correspond 
ing reduction in the pressure of the lubricant in 
the chamber 46 at the face of the piston 44, 
and the piston &A is moved by the Spring 5 
until the Spiring has expanded sufficiently to 
equalize the force exerted thereby on the piston 
i 4 with the reduced pressure of lubricant in the 
chamber. At 5. 
On this movement of the piston 44, the 

throttle valve 88 is moved away from the full 
Open position to Ward the closed position to re 
duce the rate of fow of fuel to the engine, and 
thereby to reduce the rate at, which the engine 
drives the compressor. At the same time, the 
member 55 is moved relatively to the valve 
ASS, which remains in the position in which the 
groove i58 therein establishes communication be 
tween the passage 62 and the pipe 60 with 
the result that the compressor continues to be 
loaded. The compressor, therefore, will continue 
to be loaded and Will be driven by the engine, 
but the speed of the engine and of the com 
pressor will be reduced. 
The degree of restriction in the rate of flow 

of fluid from the atmosphere to the inlet cham 
ber 2 effected by the balanced valve device 
95 will vary in accordance with the increase in 

the pressure of the fluid in the reservoir 03, 
and similarly the reduction in the pressure of 
the fluid in the inlet chamber 2, and in the 
crankcase chamber 5, will be varied in accord 
ance With the pressure of the fluid in the reser 
voir 3. 
The rate at which the engine 03 is supplied 

with fuel past the throttle valve 8 is governed 
by the pressure of the lubricant in the chamber 
46, and this is controlled by the pressure regu 

lating valve device 26 in accordance with 
changes in the pressure of the gas in the crank 
case chamber 6. 

It Will be seen, therefore, that the degree of 
reduction in the Supply of fuel to the engine will 
be in accordance with the increase in the pres 
Sure of the fluid in the reservoir 3. 
On the reduction in the pressure of the fluid 

in the inlet chamber 2 as a result of operation 
of the balanced valve device 95, there is a re 
duction in the force exerted on the pistons, 84 
of the unloading means and tending to hold 
them against the Springs 82. The various parts 
of the equipment are arranged and proportioned, 
however, so that the pistons 84 will not be 
moved downwardly by the springs f32, assum 
ing that the chambers 86 remain connected 
to the inlet manifold 04, until the pressure. 
of the fluid in the inlet chamber 72, and there 
fore in the crankcase chamber 6, has been re 
duced below the Value necessary to cause the 
pressure regulating Valve device 26 to reduce 
the pressure of the lubricant in the passage 250 
and the chamber 46 far enough to permit the 

5 
piston 44 to be moved substantially to the end 
of its range of movement by the spring 50, and 
move the valve 56 to a position to connect 
the pipe 50 to the atmosphere. 
The unloading means 9 aSSociated With the 

compressor cylinders will not, therefore, be di 
rectly operated to unload the compressor in re 
sponse to a reduction in the pressure of the fluid 
in the inlet chamber 2, but Will be operated to 
unload the compressor only as a result of opera 
tion of the pressure regulating valve device. 268 
and of the control device 2 in response to a 
reduction in the pressure of the fluid in the inlet 
chamber 2. 
At this time, however, as the flow of air from 

the atmosphere to the inlet chamber 72 is re 
Stricted, and as there is a reduction in the pres 
Sure of the fluid in the inlet chamber 72, a re 
duced amount of fiuid. Will be supplied to the 
compression chambers of the compressor cylin 
ders, thereby reducing the volumetric efficiency 
of the compressor, and also reducing the power 
required to drive the compressor. 
As the supply of fuel to the engine, and the 

Speed of the engine are reduced at this time, the 
power developed by the engine is reduced, but 
as the power required to drive the compressor 
is reduced, there is no danger that the engine 
will Stall or be unable to operate the compressor. 
Proportionate increase in speed in response to 
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reduction in reservoir pressure with compressor 
loaded 

If while the compressor continues to be op 
erated there is a reduction in the pressure of the 
fluid in the reservoir iO3, the balanced valve 
device SS Will be operated by the diaphragm 
235 and the spring 26 to permit an increase 
in the rate of flow of fluid from the atmosphere 
to the inlet chamber 72. There will, therefore, 
be an increase in the pressure of the fiuid in this 
Chamber, and a Corresponding increase in the 
preSSure of the gas in the crankcase chamber 
26, while the pressure regulating valve device 

268 Will be operated to increase the pressure 
maintained on the lubricant in the passage 250 
and the channber is, and the piston & 4 Will 
be moved against the Spring 5 to further open 
the throttle valve 98 and increase the rate at 
which the engine drives the compressor. 
As a result of the increased flow of fiuid from 

the atmosphere to the inlet chamber 2, there 
Will be an increase in the supply of fluid to the 
CompreSSor cylinders and a corresponding in 
Crease in the Volumetric eficiency of the com 
pressor, while more power will be required to 
drive the compressor. As the rate of supply 
of fuel to the engine is increased at this time, 
the engine develops more power and is able to 
carry the increased load, and the compressor is 
operated to compress fluid into the reservoir 3 
at a more rapid rate. 
Unloading of compressor in response to high 

reservoir pressure 
If the pressure of the fluid in the reservoir iO3 

increases to a predetermined relatively high 
value, the force exerted by the fluid under pres 
Sure in the chamber 2 at the face of the dia 
phragm 265 will be great enough to move the di 
aphragm 205 and the plunger 214 against the 
Spring 216 far enough to cause the valves 9 and 
98 to be moved adjacent to their seats to greatly 

restrict the flow of fluid from the atmosphere 
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thereby producing a substantial reduction in the 
pressure of the fluid in the inlet chamber 72 
and in the crankcase chamber 76. 
During this reduction in the pressure of the 

gas in the crankcase chamber 7 there will be 
a corresponding reduction in the force exerted 
on the piston 262 of the pressure regulating valve 
device 269 in opposition to the force exerted 
thereon by the lubricant in the chamber 264, and 
the piston 262 will thereupon be moved against 
the spring 270 so as to open communication 
through the passage 268 to permit the 1release 
of lubricant from the passage 258 to the crank 
case chamber until the pressure of the lubricant 
in the passage 25) is reduced a Substantial 
amount. 
As there has been a substantial reduction in 

the pressure of the gas in the crankcase clan 
ber 8, the pressure regulating valve device 25 
will permit the pressure of the lubricant in the 
passage 25 to reduce a substantial amount. The 
pressure of the lubricant in the passage 253 will 
be permitted to reduce to a value such that the 
lubricant under pressure in the chamber 4G at 
the face of the piston 44 is unable to hold this 
piston against the opposing force of the Spying 
59, and the piston will be moved to the left, as 

viewed in Fig. 2, Substantially to the end of its 
range of movement by the Spring 5). 

After the piston has moved a predetermined 
amount in this direction, the member 66 engages 
the valve 56 and moves it to a position in which 
the annular groove 58 therein no longel' eS 
tablishes communication between the passage 62 
and the pipe 60, and in which the valve opens 
communication between the passage 64 and the 
atmosphere. 

Fluid from the atmosphere will thereupon flow 
through the passage 64 and the pipe 69 to tie. 
unloading means f associated with the coin 
pressor cylinders, and on an increase in the pres 
Sure of the fluid supplied to the unloading meanS, 
the pistons 84 thereof will be moved down 
Wardly, and will engage the ends Of the Steins of 
the intake valves 8 to move then against the 
springs 32 away from their SeatS SO as to un 
load the COImpressor. 
On this movement of the piston 44 force is 

exerted through the Spring 88 to move the arm 
f 42 alld close the throttle valve 8. At this 
time, as the engine 82 is running, the piston 2) 
is lheld in its inner position against the Spring 
25, and the arm f 40 thereon does not oppose 
movement of the arm 42 by the spring 63. The 
shoulder 55 on the member 53 is maintained in 
engagement with the end of the stein 5 of the 
piston 44, therefore, and the arm k2 is moved 
farther toward the throttle closed position than 
the position in which it is shown in Fig. 2 of the 
drawings, while the throttle valve 68 will be 
more nearly in the closed position. The rate of 
Supply of fuel to the engine will be reduced to the 
minimum, therefore, but the engine Will not stal 
as the compressor of will be unloaded before 
the Supply of fuel to the engine is reduced to 
the minimum rate. 

It will be understood that by this time the high 
preSSure of fluid in the reservoir 3 will have 
effected operation of the control device Sub 
Stantially to cut off the flow of atmospheric air 
by way of the passage 92 to the inlet passage 

2 of the compressor, assuming that no fluid 
Under preSSure has meanwhile been Withdrawn 
from the reservoir 03. Since the operation of 
the compressor has already created a partial 
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vacuum in the inlet passage as hereinbefore ex 
plained, it will be apparent that the sub-at 
mospheric pressure likewise prevailing in the 
crankcase chamber 76 of the compressor causes 
continued operation of the lubricant pressure 
regulating device 268) to maintain the 'educed 
pressure of lubricant in the passage 258 and con 
Sequently in the chambel 28 of the control de 
Vice 2. The control device 2 this continues 
to cause engine (2 to operate the unloaded com 
preSSOr at the minimum speed as long as the 
pressure of fluid in the reservoir 03 remains at 
a value high enough to hold the balanced valve 
device 95 in closed position. 
Operation upon reduction in reservoir pressure 

with compressor unloaded 

If at this time there is a reduction in the pres 
Sure of the fluid in the reservoir 03 as a result 
of the Withdrawal of fluid under pressure there 
from, the diaphragm 265 and the plunger 2 4 will 
be moved downwardly by the spring 26, while 
the valves 97 and 98 will be moved away from 
their seats. The compressor Oil will continue to 
be unloaded, however, as the inlet valves thereof 
are held away from their seats by the unloading 
means a SSOciated therewith. 
On movement of the valves 97 and S3 away 

from their seats fluid from the atmosphere is 
permitted to flow to the passage f$2, and thence 
to the inlet chamber 2, from which it flows by 
Way of the passage 4 and the choke i5 to the 
Crankcase chamber 76 to increase the pressure 
of the gas in the crankcase chamber 76. 
On an increase in the pressure of the gas in 

the crankcase chamber 16 there is an increase 
in the force exerted on the piston 262 of the 
preSSure regulating valve device 260 to move it 
towards the seated position to restrict, the re 
lease of lubricant from the passage 253 to the 
Crankcase chamber. This results in an increase 
in the pressure of the lubricant in the passage 250 
corresponding to the increase in the pressure of 
the gas in the crankcase chamber 6, while 
there is a corresponding increase in the pressure 
of the lubricant in the chamber 46 at the face 
of the piston 44 of the control device 2. 
On this increase in the pressure of the lubricant 

in the chamber 46, the piston 48 is moved 
against the Spring 50 so as to move the throttle 
valve towards the open position to increase the 
rate of Supply of fuel to the engine, and increase 
the rate at which the engine drives the compres 
SOI. 

When the pressure of the fluid in the reservoir 
O3 has reduced to a predetermined relatively low 

Value, the balanced valve device i85 will be op 
erated to Supply fluid from the atmosphere to the 
inlet chamber 12 and the crankcase chamber 
16, thereby increasing the pressure of the fluid 

in the chamber 16 sufficiently to operate the 
preSSure regulating valve device 260 for permit 
ting creation of a pressure in the passage 250, 
and in the chamber 46, high enough to cause 
the piston 44 and member 66 to move the valve 
56 to a position to again effect loading of the 

compressor. The compressor will thereupon be 
loaded in the manner described in detail above, 
and Will thus again operate to compress fluid 
lunder preSSure into the reservoir 03 to increase 
the preSSlure of the fluid therein. 
When the engine 02 is stopped and does not 

drive the compressor foil, the lubricant pump of 
the compressor is not operated and will not sup 
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and the lubricant under pressure present therein 
Will leak therefrom until the pressure of the 
lubricant remaining is at a relatively low value. 
On this reduction in the pressure of the lubricant 
in the passage 250 there is a similar reduction in 
the pressure of the lubricant in the chamber 46 
at the face of the piston A4, and this piston is 
moved to the left to the end of its range of move 
ment by the spring 56, while the member 66 
engages the valve is and moves it to a position 
to open communication between the atmosphere 
and the passage 64 so that air from the atmos 
phere may flow to the unloading, means of the 
compressor to effect unloading of the cylinders 
Of the compressor. 
In addition, when the engine 2 is not oper 

ated, the pressure of the fluid in the intake imani 
fold 4 thereof Will increase to atmospheric pres 
sure, and there will be a similar increase in the 
pressure of the fluid in the chamber 22, of the 
control device 2 With the result that the Spring 
25 will move the piston 29 to the right until 

its movement is prevented by engagement With 
the stop, not shown. The member 49 will en 
gage the lever 42 and move it to open the 
throttle valve 8 a small amount, while the pis 
ton 2 will operate through the lever 32 to 
move the choke to the closed position. As 
the choke is automatically closed as soon as the 
engine ceases to operate, the choke will be in the 
position to facilitate starting of the engine when 
it is desired to again operate the engine, - 

It will be seen that the throttle valve 8 of the 
engine, and the means for unloading the con 
pressor are controlled by the piston 44 of the 
control device 2, and that this piston is subject 
to lubricant supplied from the lubricating System 
of the compressor. On a reduction in the pres 
sure of the lubricant supplied thereto this piston 
moves to a position to reduce the rate of supply 
of fuel to the engine to the minimum, and thereby 
causes the engine to be operated at the idling 
speed, and at the same time conditions the un 
loading means to unload the compressor. As a 
result, therefore, if the lubricating system of the 
compressor should fail for any reason, the com 
pressor will be automatically unloaded to relieve 
it of work at a time when it is not properly lubri 
cated, while the engine will be operated at the 
idling speed. 
While one embodiment of the improved Com 

pressor control system provided by this invention 
has been illustrated and described in detail, it 
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 
following claims. 

Having now described my invention, What I 
claim as new and desire to secure by Letters Pat 
ent, is: 

1. In combination, an internal combustion en 
gine having a carburetor associated therewith, 
the engine having an inlet passage through Which 
fluid is supplied from the carburetor to the en 
gine, a throttle valve controlling communication 
through said inlet passage, a choke Valve COin 
trolling the flow of fluid from the atmosphere to 
the carburetor, and means subject to and Oper 
ated on a predetermined increase in the pressure 
of the fluid in the inlet passage for closing Said 
choke valve and for partially opening said throttle 
valve. 

2. In combination, a fluid compressor having 
an inlet passage associated therewith through 

which fluid to be compressed is supplied to the 
compressor, an internal combustion engine for 
driving the compressor, said engine having a fuel 
Supply device aSSociated thereWith, a movable 
member for controlling the rate of Supply of fuel 
to the engine by said device, a liquid circulating 
System operated in accordance with the speed of 
the compressor, means responsive to the pressure 
of the liquid in said system for controlling the 
movable member, means responsive to the pres 
sure of the fluid compressed by the compressor 
for controlling the rate of supply of fluid to said 
inlet passage thereof, and means responsive to 
the pressure of the fluid in said inlet passage 
for controlling the pressure of liquid in said cir 
culating System. 

3. In combination, a fluid compressor having 
an inlet passage associated therewith through 
which fluid to be compressed is Supplied to the 
compressor, an internal combustion engine, for 
driving the compressor, said engine having a fuel 
Supply device associated therewith, a movable 
member for controlling the rate of Supply of fuel 
to the engine by said device, unloading means 
for the compressor, a liquid circulating system 
Operated in accordance With the speed of the 
compressor, means responsive to the pressure of 
the liquid in said system for controlling said mov 
able member and for also controlling said unload 
ing means, means responsive to the pressure of 
the fluid compressed by the compressor for con 
trolling the rate of supply of fluid to said com 
pressor inlet passage, and means responsive to 
the pressure of the fluid in said inlet passage for 
controlling the pressure of the liquid in Said cir 
culating System. 

4. In combination, a fluid compressor, an in 
ternal combustion engine for driving said com 
pressor, said engine having a carburetor associ 
ated thereWith and having an inlet, passage 
through which fluid is supplied to said engine 
from the carburetor, a throttle valve controlling 
communication through said inlet passage, a 
choke valve controlling the flow of air from the 
atmosphere to said carburetor, means subject to 
and operated on a predetermined increase in the 
pressure of the fluid in said engine inlet passage 
for closing said choke valve and for partially 
opening the throttle valve, and means responsive 
to the pressure of the fluid connpressed by the 
compressor for also opening said throttle valve. 

5. In combination, a fluid compressor, an in 
ternal combustion engine, for driving said coin 
pressor, said engine having a carburetor associated 
therewith and having an inlet passage through 
which fluid is supplied to said engine from the 
carburetor, a throttle valve controlling communi 
cation through said inlet passage, a choke valve 
controlling the flow of fluid from the atmosphere 
to said carburetor, means subject to and operated 
on a predetermined increase in the pressure of the 
fluid in said engine inlet passage for closing said 
choke valve and for partially opening the throttle 
valve, and means responsive to the pressure of the 
fluid compressed by the compressor for also open 
ing said throttle valve without affecting the posi 
tion of the choke Wave, 

6. Automatic control apparatus for a com 
pressor and an internal combustion engine ar 
ranged to operate said compressor to deliver fluid 
under pressure to a receiving reservoir, said appa 
ratus comprising means operative in accordance 
with variations in the pressure of fluid in the 
reservoir to vary the Volumetric efficiency of the 
compressor, and means responsive to variations 
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in said volumetric efficiency to effect correspond. 
ing variations in the rate of Supply of fuel to 
Said engine. 

7. In an internal combustion engine of the class 
having an intake manifold through which fuel 
may be Supplied to the engine cylinders by a 
carburetor device, a throttle valve controlling 
communication through said intake manifold 
and a choke valve controlling the supply of air 
to the carburetor; a control mechanism compris 
ing automatic means for operating the throttle 
Valve including a spring adapted normally to bias 
Said valve toward its closed position, and movable 
abutment means subject to variations in fluid 
pressure in the intake manifold and operative by 
the partial vacuum maintained therein when the 
engine is running to open said choke valve, said 
abutment means being operative when the fluid 
pressure in said manifold is increased upon stop 
ping of the engine to close said choke valve and 
to hold said throttle valve in partially open posi 
tion. 

8. In a fluid compressing equipment including 
a compressor having a fluid intake passage, a 
Variable Speed driving motor therefor, and a re 
ceiving reservoir, the combination of valve means 
responsive to the pressure of fluid in the reser 
voir for controlling admission of fluid to said 
compressor intake passage, control mechanism 
Operable to govern the speed of operation of said 
motor, and fluid pressure responsive means con 
trolled in accordance With variations in the fillid 
preSSure in Said compressor intake passage for 
Controlling Operation of Said control mechanism. 

9. In a fluid compressing equipment including 
a CompreSSOr having a fluid intake passage, a 
variable speed driving motor therefor, and a re 
ceiving reservoir, the combination of unloader 
means for unloading the compressor, valve means 
responsive to the pressure of fluid in the reser 
voir for controlling admission of fluid to said com 
pressor intake passage, control mechanism oper 
able to condition said unloader means to load or 
unload the compressor and to govern the speed 
of Operation of said motor simultaneously, and 
fluid pressure responsive means controlled in ac 
cordance with variations in the fluid pressure in 
Said compressor intake passage for controlling 
operation of Said control mechanism. 

10. In a fluid compressor having an inlet pas 
Sage and means for compressing fluid supplied 
therethrough into a reservoir, the combination 
thereWith of a fluid inlet control device compris 
ing a casing having a supply chamber communi 
cating with the inlet passage and provided with 
a pair of concentrically aligned valve seats, a 
pair of rigidly connected valve discs respectively 
cooperating with Said seats and adapted for simul 
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taneouis movement toward or away from said seats 
to control admission of fluid to said inlet pas 
Sage, the seating face of one of said valve discs 
being subject to fluid pressure in said supply 
chamber while the seating face of the other valve 
disc is subject to fluid pressure in said inlet pas 
Sage for balancing said valve discs against pres 
Sure variations, and fluid pressure operated means 
responsive to an increase in the pressure of fluid 
in the reservoir for moving said valve discs toward 
Seated position to reduce the volumetric efficiency 
of the compressor. 

ll. In a fluid compressing equipment including 
a compressor, a variable Speed driving motor 
therefor and a receiving reservoir, in combination, 
a primary unloader device operative in accord 
ance With an increase or a decrease in the pres 
Sure of fluid in the receiving reservoir for gradu 
ally unloading or loading the compressor, a 
Secondary unloading means cooperative with the 
compressor independently of said primary un 
loader device, mechanism controlling the speed 
of Operation of Said motor and operative ln ac 
Cordance with the degree of loading or unload 
ing effected by Said primary unloader device for 
correspondingly increasing or reducing the speed, 
and control means operable by said mechanism 
to control Said secondary unloading means, said 
Control means being operated to maintain said 
Secondary unloading means in compressor load 
ing position upon operation of said mechanism 
to increase the motor speed to a maximum, and to 
maintain Said secondary unloading means in un 
loading position upon operation of said mecha 
nism to decrease the motor speed to a minimum. 

12. In a fluid compressing equipment includ 
ing a compressor, a variable speed driving motor 
therefor and a receiving reservoir, in combination, 
a Valve device operative in accordance with an in 
Crea.Se Or a decrease in the pressure of fluid in 
the receiving reservoir for gradually restricting 
or increasing inlet flow of fluid to the compressor, 
unloading means associated with the compressor, 
mechanism controlling the speed of operation of 
Said motor and operative in accordance with the 
decrease or increase in inlet flow of fluid effected 
by Operation of the valve device for correspond 
ingly increasing or reducing the speed, and con 
trol means operable by said mechanism to contiol 
said unloading means, said control means being 
operated to maintain said unloading means in 
compressor loading position upon operation of 
Said mechanism to increase the motor speed to a 
maximum, and to maintain said unloading means 
in unloading position upon operation of said 
mechanism to decrease the motor speed to a 
Illnnium, - 
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