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maintain a working pressure in the receiver and 
10 Claims. 

This invention relates to regulating apparatus 
for engine driven fluid compressors and more 
particularly to means for changing the speed of 
Operation of the engine in correspondence with 
changes in the compressor discharge pressure 
within a predetermined range. 
One class of fluid compressor to which the in 

vention has application is the portable air com 
pressor used especially in Street and railway 
maintenance to supply motive fluid to pneumatic 
tools. In such a machine the compressor is 
In Ounted on a Vehicle together with an internal 
combustion engine operating to drive the com 
pressor at a speed determined by the setting of 
a throttle controller governing. the engine fuel 
intake. As the compressor piston reciprocates, 
air is admitted to the cylinder, compressed and 
discharged into a receiver tank also carried on 
the vehicle. Fron the receiver the air flows, upon 
demand, through hose lines leading to the ham 
mer drills, tie tampers or other tools engaged in 
the work at hand. As the tools alternately are 
started and stopped the demand for pressure fluid 
varies. With the compressor operating at a con 
stant speed the supply of fluid to the receiver is 
substantially constant so that variations in the 
demand normally cause a corresponding rise or 
fall of the air pressure within the receiver. Here 
inafter, for the sake of convenience, such pres 
sure variations are termed changes in the dis 
charge pressure. 

Usually, a predetermined maximum is set for 
the discharge pressure at which regulating devices 
Operate to render the compressor ineffective and 
to reduce the speed of the motor to idling. It 
has long been recognized, however, that this de 
gree of regulation will not alone produce a high 
compressor efficiency since the engine has only 
two speeds-idling and maximum. When the de 
mand is light the engine shifts repeatedly from 
One extreme of operation to the other, never find 
ing the right speed to meet the demand. Under 
any heavier demand not exactly equal to nor ex 
ceeding the capacity of the compressor the en 
gine operates at a higher speed than is required 
to maintain a Working pressure within the re 
ceiver and hence is wasteful of fuel. 
In View of the limitations of elementary com 

pressor regulation additional control devices have 
been proposed having a general object similar 
to that of this invention, that is, to meet the 
changing demand for pressure fluid with a grad 
ual acceleration and deceleration of the engine 
speed. More specifically, it is intended to operate 
the engine at the lowest possible speed which will 
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constantly to make fine adjustments in the speed 
as the discharge pressure varies within a working 
range. Preferably this is accomplished by fluid 
pressure operation of the throttle controller. 
Heretofore, this object has been attained only in 
a general way because known regulators of the 
prior art lacked the sensitivity of response neces 
sary for smooth throttle control. Thus, a rise 
or fall in the discharge pressure of only a few 
pounds was not accompanied by a corresponding 
adjustment of the engine speed since the pressure 
variation was insufficient to initiate operation of 
the throttle controller. As a result the engine 
speed fluctuated between extremes as before, ex 
cept that the cpposed limits now represented 
points between the maximum and idling speeds. 
According to a feature of the present invention 

this defect of prior art regulators is overcome 
by operating the throttle controller through a 
pressure transformer acting to effect wide varia 
tions in the fluid pressure supplied to the con 
troller in response to relatively small changes in 
the discharge pressure. The throttle controller, 
therefore, makes immediate response to even 
slight variations in the pressure fluid demand. It 
may be said that the regulating devices of this 
invention effect movement of the throttle cons 
troller in an infinite number of steps as con 
trasted with the few discrete steps to which throt 
tle controllers of the prior art have been limited. 
Other objects of the invention are to set a 

range for the transformer pressure corresponding 
to an intermediate range of discharge pressure; 
to discontinue communication of the pressure 
transformer with the throttle controller at a pre 
determined high discharge pressure; and to em 
body the pressure transformer in a pressure reg 
ulator containing also control means operable at 
said predetermined high discharge pressure to 
unload the compressor and to adjust the throttle 
controller to minimum speed setting position. 
In the drawings: ?? 
Fig. 1 is a view of the regulating apparatus of 

the invention as it is mounted on a portable en 
gine driven fluid compressor. 

Fig. 2 is a view of the engine carburetor and 
main speed governor connected thereto, the gov 
ernor being shown in longitudinal section. 

Fig. 3 is a diagrammatic view of the regulating 
apparatus, showing the throttle controller, the 
pressure regulator and the unloading inlet valve 
assembly in longitudinal section. 

Figs. 4, 5 and 6 are detail views of the pres 
sure regulator. Fig. 6 is a plan view thereof, while 

  



Fig. 4 is a longitudinal Neotion taken along the 
line 4-4 of Fig, 6 and Flg. 8 in a longitudinal 
section taken leong the line - of Fig. 4. 

Fig. 7 is a chart showing the relation between 
engine speed and disoharge pressure during a 
typical cycle of operation in which the discharge 
pressure rises to and returns from a predeter 
mined maximum pressure. 
The portable compressor unit of Fig. 1 com 

prises a wheel mounted frame 2 supporting fluid 
compressing means 3, a gasoline engine f4 and 
a driving connection between the engine and 
compressor controlled by a clutch lever 5. In 
operation the compressor 3 receives air through 
a conduit 6, compresses the air so admitted and 
discharges it through a conduit to a receiver 
tank 8 on the rear of frame 2. 
The compressor 3 supplies compressed air to 
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the receiver 8 at a rate normally determined by 
the speed of the engine 4. In order to regulate 
the engine speed, control devices of a pressure 
responsive and speed responsive nature are pro 
vided for throttling the engine fuel intake. Re 
ferring also to Fig. 2, the engine assembly in 
cludes a carburetor 9 in which the combustible 
vapors are formed and directed through a tubul 
lar Outlet 2 to the engine cylinders. A shaft 22 
extends transversely through the outlet 2 and 
there is secured to the shaft, inside the outlet, a 
butterfly valve 23. By oscillation of the shaft 22 
the valve 23 is moved toward and from a posi 
tion blocking the outlet 2 and thereby is caused 
to exercise a variable restriction upon the flow of 
fuel to the engine. The speed of the engine in 
Creases in response to an increased flow of fuel 
and decreases as the rate of flow is reduced. The 
valve 23 thus functions as a throttle valve set 
table to control the speed of operation of the 
engine and of the compressor driven by the en 
gine. At one end of the shaft 22, outside the out 
let 2, is an arm 24 to which one end of a link 
25 is pivotally connected. The link 25 extends 
forwardly in the machine and is similarly con 
nected at its opposite end to a lever 26 which is 
part of a governor 27. The lever 26 extends 
into a housing 28 where it is pinned to a trans 
verse shaft 29. Beyond the shaft 29 the lever 
has a bifurcated extension 3 engaging a collar 
32 slidably mounted on a shaft 33. The shaft 
33 extends longitudinally through the housing 28 
and has a gear 34 keyed to its outer end, the gear 
34 being directly connected, in a manner not 
fully shown herein, to the main drive shaft of the 
engine. During the Operation of the engine, 
therefore, the shaft 33 has a continuous rotary 
motion varying in speed with changes in the 
speed of the engine. Also secured to the shaft 
33, inside the housing 28, is a plate 35 carrying 
pivoted weights 36. Inwardly turned arms on 
the weights 36 engage a sleeve 37 on the shaft 
33 abutting collar 32 through a ball thrust fric 
tion bearing 38. As the speed of rotation of the 
shaft, 33 increases the weights 36 Swing outward 
under centrifugal force and press the assembly 
comprising sleeve 37, bearing 38 and collar 32 
toward the right (as viewed in Fig. 2), thereby 
rocking the lever 26 in a counter-clockwise di 
rection about the pivot represented by shaft 29. 
Outside the housing 28 this motion of the lever 
26 is transmitted through link 25 and arm 24 to 
the shaft 22 which moves the throttle valve 23 in 
a direction increasing the degree of restriction 
placed upon the flow of fuel to the engine. Actu 
ation of the governor parts is opposed by a 
spring 39 having an adjustable base on a lateral 
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ly projecting portion 40 of the housing 28 and 
pressing against the lever 2 intermediate its full 
orum on shaft 29 and the polnt of connection to 
link 2. Through the cooperation of the spring 

and the pivoted weights a maximum speed 
is set for the engine, which speed may be varied 
by changing the initial compression of the spring 
8. This may be accomplished by a threaded 
adjusting rod 4. Upon tightening the rod 4, 
the spring 39 offers increased opposition to cen 
trifugal force and accordingly a higher engine 
speed is required to throttle the fuel supply to 
the same extent as previously. 

Control of the engine speed thus is effected 
through adjustment of the throttle valve 23, and 
it will be observed that anything rocking the 
arms 24 and shaft 22 will vary the setting of the 
valve while at the same time biasing the gover 
nor spring 39. Upon release of centrifugal force 
and any other pressure tending to close the throt 
tle valve the parts are returned to normal by 
the governor spring. 
A second means for rocking the throttle shaft 

22 comprises a rearwardly extending link 42 con 
necting the arm 24 to the vertical arm of a bell 
crank lever 43 (see Fig. 3) pivotally mounted on 
a transverse stub shaft 44. The shaft 44 is sup 
ported between uprights 45 (one shown) and pro 
vides also a pivotal mounting for a hand lever 
46. The lever 46 carries a laterally projecting 
pin 4 lying forward of the lever 43 and adapted 
to impart thereto motion of the hand lever in 
one direction. The pin 47 extends through the 
lever 46 and on the side opposite lever 43 is en 
gaged in a slot 48 in an upright 45 and has a 
threaded connection with a wing nut 49. The 
pin 47 and nut 49 in cooperation with the slotted 
upright 45 constitute a clamp whereby the lever 
46 may be locked in a selected position of adjust 
ment. The lever 46 and pin 47 are arranged to 
rock the lever 43 positively in a counter-clock 
wise direction, as viewed in Fig. 3, this motion 
Serving to pull the link 42 rearward and thereby 
rock the shaft 22 also in a counter-clockwise di 
rection to move the throttle valve toward closed 
position. Motion of the lever 43 in a direction 
to close the throttle valve is adjustably limited by 
a set Screw 5 disposed in the horizontal arm of 
the lever and engageable with a housing 50. 
Iever 46 is used principally during the starting 
and warning up periods for hand setting the 
throttle to reduce speed. 
The lever 43 in addition to its manual control 

by lever 46 forms part of a pressure fluid oper 
ated throttle controller automatically responsive 
in its action to variations in the discharge pres 
Sure. The throttle controller further includes a 
plunger 52 within the housing 50 which is made 
up of complementary flanged Sections 53 and 
54. The plunger 52 extends through the housing 
Section 53 into contact with a nose 55 on a hori 
Zontal arm of lever 43, forwardly of the pivot 44. 
The inner end of the plunger 52 rests on a dia 
phragm 56 clamped between the housing sections 
53 and 54 and acting in the usual manner to seal 
the interiors of the respective sections from each 
other and to transmit motion through pressure 
applied to the upper or lower surfaces thereof. 
The lower Surface of the diaphragm 56 forms 
one wall of a chamber 57 within housing sec 
tion 54 and expansible under the force of pressure 
fluid. The plunger 52 is maintained by a spring 
58 in constant contact with the upper surface 
of the diaphragm 56. As a result an increase in 
preSSure Within the chamber 57 above that neces 
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sary to overcome the initial comprevion of pring 

will defect the diaphrain and press the 
plunger 2 outward to actuate the ever 48 and 
? associated linkage leading to the throttle 
WEWe 

Pressure fluid is admitted to the chamber 7 
of the throttle controller through a conduit 
leading from a pressure regulating device in 
turn connected through a conduit 2 with the 
receiver 8, The pressure regulator f is en 
bodied in a housing 63 (see also Figs, 4, 5 and 6), 
and comprises means for controlling the supply 
of pressure fluid to the throttle controller 5, 
means for controlling operation of compressor 
unloading devices (hereinafter described) and a 
pressure transformer insuring a ready response 
of the regulator to changes in the discharge pres 
sure. Through the conduit 62 the pressure of 
the air within the receiver, here described as 
discharge pressure, is established also within a 
chamber 64 in the regulator housing 6 where 
it presses upon a plunger 65 through a diaphragm 
66. From the chamber 64 the air may flow also 
through a passage 67, a branch thereof and 
through an air filter 89 and an opening in choke 
plug to a chamber 72 above chamber 4 and 
diaphragm 66. An internal wall 78 separates the 
chamber 72 from the area immediately above 
diaphragm 66, the latter area being open to the 
atmosphere by way of a port 4. The stem of 
plunger 65 extends upward through an aperture 
in the wall 3 into the chamber 2 and into a Cup 
75 within the chamber. The cup 75 serves as a 
mount for one end of a coil spring the other 
end of which is seated on a plate at the end 
of an adjustment screw 78. By the pressure of 
the spring 76 the cup 75 is urged downward, this 
pressure being transmitted to the plunger. 
through contact of the closed inner end of the 
cup with the stem of the plunger. 

Provision is made for connecting the chamber 
72 to the atmosphere through port 4. A series 
of apertures 79 is formed in the closed end of the 
cup 75 while longitudinal grooves 8 are cut in 
the stem of plunger 65. From the chamber 2 
fluid may pass through the ports 79 and along 
the grooves 8 into the area above diaphragm is 
and out the port 4 to exhaust. Controlling the 
rate of flow of pressure fluid from the chamber 
72 is a valve 82 movable toward and from a seat 
on the internal wall 73 variably to restrict, the 
escape of fluid from the grooves into the ex 
haust area. Normally, the valve 82 is held suf 
ficiently far from its seat that the rate of flow of 
the escaping fluid balances the rate at which the 
fluid is admitted to the chamber 72 through 
choke plug T. However, should the discharge 
pressure, as reflected in chamber 64, increase 
and thereby move the plunger 65 upward against 
the tension of spring 76 the degree of restriction 
exercised by the valve 82 is increased and the 
rate of flow from chamber 2 thereby decreases. 
When the flow of fluids passing to exhaust no 
longer balances the continuous flow entering 
through choke plug , the pressure in chamber 
72 begins to rise, the rate of increase being di 
rectly responsive to the climbing discharge pres 
sure but out of proportion thereto. Within its 
range of variance, one limit of which is defined 
by the point at which the plunger 65 starts to 
move upward and the other by the maximum 
pressure attainable in the chamber 72, the pres 
sure in the chamber 2 will rise and fall in re 
sponse to variations in the discharge pressure as 
the valve 82 moves toward and from seated posi 
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tion. Further, the control of the exhaust fudd is 
caused to bear Nuch a relation to the discharge 
pressure that a change of one unit of pressure 
Within the chamber , inslde the range of var 
ince, Will be magnified within the chamber 2 
to a pressure change of a plurality of units. 
Thus, within a predetermined range of discharge 
or primary pressures there is established in the 
chamber 72 a secondary pressure which is re 
lated to primary pressure but which varies widely 
in response to relatively slight variations in the 
primary pressure. 
The chamber 72 of the pressure transformer 

normally is in constant communication with 
chamber 5 of the throttle, controller through 
passages 83 and 84 connected through a bore 85 
and leading to the supply conduit 59. Accord 
ingly, the actuating plunger 52 of the throttle 
controller is subject to the same pressures estab 
lished in chamber 72 and changes the setting of 
the throttle valve in conformity with changes 
in such pressure. The spring 58 resists opera 
tion of the plunger 52, holding it against move 
ment from the position shown in Fig. 3 by the 

: normal secondary pressure which is held to a low 
point prior to the attainment of a working range 
of discharge pressures. A limit is placed on the 
secondary or transformer pressure by a relief 
valve assembly 86 positioned in the bore 85 and 
including a spring 87 of variable pressure inter 
posing a ball valve 88 between the bore and an 
exhaust port 89. When the transformer pressure 
reaches a height sufficient to force the valve 88 
from its seat the bore 85 is opened to atmosphere 
and any further rise in transformer pressuresis 
prevented. w | . . 
Should the discharge pressure continue to in 

crease, even with the throttle valve in the lowest 
speed setting postion to which it can be set by 
transformer pressure, it is desirable at a prede 
termined high discharge pressure to unload the 
compressor and to set the throttle valve to mini 
mum speed setting position. To this end the 
pressure regulator 6 contains a valve disc9 con 
trolling the flow of pressure fluid through a bore 
92 and movable within a counterbore 93 toward 
and from a lower seated position closing the bore 
92 from the counterbore 93. A spring assembly 
94 is corfined within a tubular housing 95 and 
presses the valve 9 downward with a force vari 
able according to the adjustment of a screw 90. 
Pressure fluid at the discharge pressure is intro 
ducer into the bore 92, beneath the valve 9, 
through the passage 67 leading from chamber 64 
of the transformer. The force of the spring as 
Sembiv 94 is such as to hold the valve 9 in seat 
ed position until the discharge pressure reaches 
a predetermined peak, this peak being higher 
than the discharge pressure necessary to create 
maximum transformer pressure. That is, if the 
maximum transformer pressure, say 50 pounds 
per square inch, corresponds to discharge pres 
sures of 90 pounds or more, the valve s will 
permit the discharge pressure to continue rising 
after increase in secrndary pressure has been 
checked by ball valve 88. Valve 9 will not open 
the bore 2 until the discharge pressure has risen 
further. for example to 100 pounds. As the dis-- 
charge pressure passes, said preretermined peak 
the valve 9 is forced upward by pressure fluid 
within the bore 92, which fluid then passes around 
the valve into the counterbore 93 and out a pas 
sage 96. - Pressure fluid entering passage 96 is di 
rected past a ball valve 97 to the passage 84 and 
past another ball valve 98 to a bore gs. From 
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passage 84 the primary pressure fluid is directed 
through conduit 59 to the throttle controller 
where it effects immediate movement of the 
plunger 52 and of the parts operated thereby 
through the maximum travel permitted by set 
screw 5. The position of adjustment selected for 
set screw 5 determines the minimum speed set 
ting position of the throttle valve, which position 
the throttle valve assumes immediately following 
opening of the pressure responsive valve 9. 
The fluid admitted to bore 99 around valve 98 

flows throttigh an outlet to a conduit O leading 
to unloader devices associated with the compres 
sor cylinder (see also Fig. 1). The conduit Of 
extends into the cylinder through a plate O2 
closing an opening in the Outer cylinder wall 03 
provided to accommodate the inlet valve assem 
bly by which air is taken into the cylinder for 
compression. In the present instance the inlet 
valve assembly comprises a circular valve seat 
04, a valve keeper f05 spaced from and secured 

to the valve seat, and spring pressed annular 
valves 06 controlling the passage of fluid 
through arcuate openings in the valve seat. The 
valve seat O4 is held by posts O (one shown) 
within an opering in the inner cylinder wall. Air 
entering the compression chamber is constrained 
to do so by passing the valves .06 which open 
and close the arcuate ported areas of the valve 
Seat in response to pressure variations of a deter 
mined degree on opposite sides of the valve as 
Sembly. Unloading here is accomplished by 
holding the valves fos open mechanically, allow 
ing air to pass freely and without compression 
into and out of the compressor in response to re 
ciprocation of the compressor piston. The appa 
ratus for effecting unloading includes a plate 08 
Overlying the valve seat 04 and formed with fin 
gers extending through the seat into contact with 
the valves 06. The plate 08 and fingers thereof 
function as a lifter adapted when actuated to 
move the valves 06 from closed positions. The 
valve lifter 08 is guided by a cylindrical bracket 
09 secured to the lower face of the closure plate 
02. A rod f f is secured to the lifter plate 08 

and extends upwardly within the bracket 09. 
Interposed between a collar 2, surrounding the 
rod f , and the lower end of the bracket is a 
compression Spring 3 which urges the valve 
lifter upward into infective position with respect 
to the valves 06. Supported on the upper end of 
the rod if f is a piston 4 which is pressed up 
ward into engagement with the lower surface of 
a diaphragm 5 the outer edge of which is 
clamped between the upper end of the bracket 
09 and the closure plate 02. The lower sur 

face of the plate O2 is recessed to form above the 
diaphragm 5 a chamber 6 to which the pres 
sure fluid from conduit 0 is directed. Upon 
the introduction of pressure fluid at the predeter 
mined peak discharge pressure inside the cham 
ber f6 the diaphragm f 5 and piston 4 will be 
forced downward against the pressure of spring 

3 to actuate the valve lifter 08 and thereby 
unseat the valves 06. As shown in Fig. 1 the 
Compressor here disclosed has a second inlet valve 
assembly controlled through a branch OO of the 
conduit (0. Preferably, the unloader devices are 
arranged to effect complete unloading, rather 
than partial or step-by-step unloading upon op 
eration of valve 9. 
The compressor will remain unloaded and the 

engine will continue to operate at minimum speed 
at least as long as the pressure of the air within 
the receiver is high enough to retain the valve 9 
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unseated. It will be observed that, because in 
the open position of the valve 9 a greater area 
thereof is exposed to pressure fluid than when 
the valve is closed, less pressure is required to 
maintain the valve in open position than is re 
quired intially to move it to such position. Flut 
tering of the vale 9 and attendant disadvantages 
thereby are avoided. The counterbore 93, pas 
Sage 96 and communicating areas normally are 
open to exhaust through a series of radial ports 

7 in the tubular spring housing 95. However, 
when the valve 9 shifts from closed position 
with respect to the bore 92 it moves to an oppo 
sitely disposed seat defined by the inner end of 
the housing 95 and so closes the interior of the 
housing from communication with the counter 
bore 93. Upon return of the valve 9 to a posi 
tion closing the bore 92 pressure fluid previously 
admitted to the throttle controller, and to the in 
let valve unloader, is vented through the ports fl, 
permitting the compressor to reload and permit 
ting the engine speed to increase until it is again 
under the control of the transformer pressure. 

It is undesirable that the compressor should 
reload while the engine is operated at minimum 
Speed. Therefore, a means is provided for delay 
ing reloading until the speed of the engine has 
increased sufficiently to carry the greater load 
without the likelihood of stalling. 
The pressure fluid flowing back to bore 99 from 

conduit of and chamber 6 of the unloading 
device by-passes valve 98 which is permitted to 
return to its seat when passage 96 is connected to 
exhaust, The by-pass, indicated at 8, is con 
trolled by an adjustable choke valve 9 restrict 
ing the passage of fluid therethrough. Thus the 
drop in pressure within chamber f f 6 is accom 
plished gradually and the valve lifter 08 reaches 
ineffective position only after withdrawal of dis 
charge pressure from the throttle controller and 
the resultant Speed-up of the engine. The ball 
valve 97 also drops to seated position in response 
to closure of the valve 9 but the bore 85 remains 
Open to exhaust because the ball valve 88 is, at 
this time, held off its seat by the peak trans 
former pressure. The drop in pressure within 
throttle controller chamber 57 from maximurn 
discharge pressure to maximum transformer 
pressure thus is Substantially instantaneous. 
The escape of fluid at primary pressure past the 
valve 88 is prevented by providing an upper seat 
ing member 2 for the valve 97, engaged thereby 
during the unloaded-idling period of machine 
Operation. 

In the event that it is found desirable to main 
tain the compressor unloaded and operating at 
minimum Speed irrespective of a drop in dis 
charge pressure below the normal reloading pres 
Sure, the control valve 9 may be held unseated 
by positive means. The present structure pro 
Vides for this purpose a Screw threaded actuator 
22 adapted to be turned manually into engage 
ment with the lower Surface of valve 9 f. 
The compressor regulator is adjustable by 

changing the resistance imparted to the pressure 
responsive control elements thereby to vary at 
will the relation between engine speed and dis 
charge pressure. Preferably the regulating appa 
ratus functions to permit a maximum engine 
speed while the pressure in the receiver builds up 
from Zero to about 80 pounds per square inch, 
which marks the beginning of the range of pres 
Sures best Suited for operation of the pneumatic 
tools. At this point the secondary pressure in 
chamber 5. Overcomes the initial force of oppos 

  





a minimum speed for said engine, the combina 
tion of a pressure fluid operated throttle con 
troller acting to press said throttle valve toward 
minimum speed setting position with an effect 
varying directly with the intensity of the fluid 
pressure supplied thereto; a pressure regulator 
supplying fluid to said throttle controller at Sec 
ondary pressures varying in correspondence with 
variations in the discharge pressure, the pressure 
regulator having means for varying the second 
alry fluid pressures in amplified degree in re 
sponse to relatively smaller variations in Said 
discharge pressure; means for independently Sup 
plying to said throttle controller fluid at primary 
pressures corresponding to the dischage pres 
sure; means for controlling said pressure regul 
lator to limit the secondary pressure to a range 
having a predetermined relation to an intermedi 
ate limited range of discharge pressures; and 
means for controlling the supply of fluid at pri 
mary pressure to said throttle controller to pre 
vent such supply until a discharge pressure is 
reached above said predetermined intermediate 
limited range but allowing the secondary pressure 
to be effective in the latter pressure range and 
above the same causing the fluid supplied to the 
throttle controller at full discharge pressure to 
supersede the fluid supplied to said throttle con 
troller at secondary pressure. 

3. In an engine driven fluid compressor having 
an unloading element adapted when operated to 
render the compressor ineffective, and a throttle 
valve controlling the engine fuel intake and mov 
able toward and from a position setting a mini 
mum speed for the engine, the combination of 
first fluid pressure means for Operating said un 
loading element; second fluid pressure means for 
moving said throttle Valve to minimum speed 
setting position; loaded pressure responsive 
means preventing operation of said first and sec 
ond fluid pressure means until a predetermined 
high discharge pressure is attained; third fluid 
pressure means controlling movement of Said 
throttle valve through a predetermined limited 
range of discharge pressures below said prede 
termined high pressure; means for at least initial 
ly controlling the rate of release of Said unload 
ing element to inactive conditions; and further 
fluid operated means for effecting Wide varia 
tions in the force of said third fluid pressure 
means in response to relatively small variations 
in the discharge pressure within said predeter 
mined limited range. 

4. In an engine driven fluid compressor hav 
ing a throttle valve controlling the engine fuel 
intake and movable toward and from a position 
setting a minimum speed for the engine, the Com 
bination of a pressure fluid operated throttle 
controller varying the speed setting of Said throt 
tle Valve in response to wariations in the dis 
charge pressure, said throttle controller having 
an expansible chamber supplied with fluid of 
variable pressure; a pressure chamber in com 
munication with said expansible chamber; means 
admitting pressure fluid to said pressure cham 
ber at a substantially constant rate; variable fluid 
control means allowing the pressure fluid to 
escape from said pressure chamber at a rate in 
versely variable in amplified degree with respect 
to and in response to changes in the discharge 
pressure; fluid pressure operated means defining 
one limit of pressure range within said pressure 
chamber by maintaining the rate of flow of pres 
sure fluid from said pressure chamber substan 
tially constant until a predetermined discharge 
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pressure is reached; and independent pressure 
responsive means for opening said pressure cham 
ber to atmosphere thereby to define the other 
limit of the pressure range within said pressure 
chamber, 

5. In an engine driven fluid compressor hav 
ing a pressure fluid Operated unloading element 
adapted when operated to render the compres 
sor ineffective, and a pressure fluid operated 
throttle controller for increasing and reducing 
the engine fuel intake to vary the Speed of the 
engine; the combination of regulating apparatus 
controlling the supply of pressure fluid to Said 
unloading element and said throttle controller 
and comprising a fluid operated pressure trans 
former for effecting wide variations in the pres 
sure of the fluid supplied to said throttle con 
troller in response to relatively small changes 
in the discharge pressure; means for limiting Said 
transformer pressure to a peak corresponding 
by transformation to a discharge pressure which 
is less than the maximum discharge preSSure; 
a loaded control valve for preventing the Supply 
of pressure fluid to said unloading element until 
a predetermined maximum discharge pressure is 
reached; and means operable in response to the 
opening of said control valve for cutting off the 
supply of transformer pressure to Said throttle 
controller and instead admitting to Said throttle 
controller fluid at a pressure higher than the 
peak transformer preSSure. 

6. In an engine driven fluid compressor hav 
ing a throttle valve controlling the engine fuel 
intake and movable toward and from a position 
Setting a minimum speed for Said engine, the 
combination of a pressure fluid Operated throttle 
controller acting to press said throttle valve to 
Ward minimum Speed. Setting position with an 
effect varying directly with the intensity of tne 
fluid pressure Supplied thereto, a fluid operated 
preSSure regulator Supplying fluid to Said throttle 
controller at Secondary pressures varying in cor 
respondence With Variations in the di Scharge 
pressure but to a greater degree, pressure means 
for moving the throttle valve to minimum speed 
Setting position automatically upon the attain 
ment of a predetermined high discharge pres 
sure, an unloader device for said compressor, 
means for automatically operating Said unloader 
device upon the attainment of a predetermined 
maximum discharge pressure, releasing means 
for disabling said pressure means upon a prede 
termined reduction of discharge pressure below 
Said maximum pressure to permit the engine to 
change from idling to minimum working speed, 
and reloading means for disabling said unloader 
device, said reloading means being responsive to 
the Operation of Said releasing means automati 
cally after a lapse of a predetermined time in 
terval, whereby the compressor is prevented from 
reloading at or near the idling speed. 

7. In an engine driven fluid compressor sys 
tem having a compressor, compressor unloading 
means, a Speed governor for the engine, a throttle 
valve controlling the engine fuel intake and mov 
able reversibly through a range of minimum to 
maximum speed setting positions for said engine, 
and pressure fluid responsive means operable in 
response to changes in the discharge pressure in 
order to control the settings of said speed gover 
nor and of Said throttle Valve within a range of 
Settings from maximum speed setting to mini 
num. Speed setting, the combination of limiting 
means including a fluid operated valve normally 
effective to limit the pressure fluid responsive 
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nears to operation in response to a predeter 
mined limited range of fluid operating pressures, 
a shiftable member moved in one direction by 
said pressure fluid responsive means and COn 
nected to said speed governor and throttle valve 
and cooperating with said fluid operated valve 
to cause said pressure fluid responsive means to 
operably control the settings of the Speed gov 
ernor and of the throttle valve through a range 
of settings extending from a point disposed a 
limited distance from maximum speed setting to 
ward minimum speed setting to establish a maxi 
mum working speed and a low working Speed 
above a minimum idling speed with a variable 
range of working speeds therebetween, an addi 
tional fluid operated valve capable upon operation 
of throwing the first mentioned fluid operated 
valve out of action, a loaded pressure fluid Oper 
ated valve operative exclusively at a fluid dis 
charging pressure considerably above said limited 
range of operating pressures to cause simultane 
ous operation of said unloading means and of said 
additional fluid operated valve and also further 
operation of said pressure fluid responsive means 
to bring both said speed governor and throttle 
valve beyond said limited range of speed settings 
to a minimum speed setting and reduce the Speed 
of said engine and compressor to a minimum 
idling speed below said low working Speed, said 
last mentioned pressure fluid operated means 
being capable of being restored to normal idle 
condition so as to release said unloading means 
preparatory to reloading of said compressor when 
the fluid discharging pressure drops approxi 
mately to said predetermined limited range and 
of allowing said fuid operated valve to resume 
control of the speed governor and the throttle 
valve and effect restoration thereof to the low 
working speed setting and to the limited range 
extending up from the latter speed setting to 
maximum speed Setting thereof, and delaying 
means for temporarily delaying the effective 
closure or restoration of the released unloading 
means beyond the moment of actual resumption 
of control of said speed governor and throttle 
valve by said fluid operated valve, the last men 
tioned delaying means thereby allowing the en 
gine to speed up from minimum idling speed to 
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7 
fuel intake and movable reversibly through a 
range of minimum to maximum speed setting 
positions for said engine, and pressure fluid re 
sponsive means operable in response to changes 
in the discharge pressure in Order to control the 
settings of said speed governor and of said throt 
tle Valve within a range of settings from maxi 
mum speed setting to minimum speed setting, 
the combination of a pressure fluid regulator ca 
pable of transforming relatively Small changes 
in the original discharge pressure into wide Sec 
ondary changes in the pressure of the pressure 
fluid supplied to the pressure fluid responsive 
means, limiting means including a fluid operated 
valve normally effective to limit the pressure fluid 
responsive means to operation in response to a 
predetermined limited range of fluid operating 
pressures, a shiftable member moved in one direc 
tion by said pressure fluid responsive means and 
connected to said speed governor and throttle 
valve and cooperating with said fluid operated 
valve to cause said pressure fluid responsive means 
to operably control the settings of the speed gov 
ernor and of the throttle valve through a range 
of settings extending from a point disposed a 
limited distance from maximum speed setting 
toward minimum speed setting to establish a 
maximum working speed and a low working speed 
above a minimum idling speed with a variable 
range of working speeds therebetween, an addi 
tional fluid operated valve capable upon Opera 
tion of throwing the first mentioned fluid Oper 
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the low operating speed for reloading said com 
preSSOT. i. 

8. An engine driven fluid compressor system 
according to claim 7, in which the delaying means 
include a further pressure fluid responsive means, 
associated with the unloading means for operat 
ing the latter, a pressure fluid connection from 
the pressure fluid operated means to said further 
pressure fluid responsive means, a one Way valve 
capable when open, of allowing passage of pres 
sure fluid through said pressure fluid connection 
in one direction from the pressure fluid Operated 
means to said further pressure fluid responsive 
means but blocking return passage of fluid in the 
opposite direction from said further pressure 
fiuid responsive means during release of Said un 
loading means, and a small bypass means include 
ing a restricted fluid passage for allowing a lim 
ited return flow of pressure fluid from said fur 

- ther pressure fluid responsive means past said 
one way valve toward an escape orifice So as to 
allow gradual escape of said return flow of pres 
sure fluid from the System. 

9. In an engine driven fluid compressor System 
having a compressor, fluid pressure operated Com 
pressor unloading means, a speed governor for 
the engine, a throttle valve controlling the engine 
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ated valve out of action, a loaded pressure fluid 
operated valve operative exclusively at a fluid 
discharging pressure considerably above said lim 
ited range of operating pressures to cause simul 
taneous operation of said unloading means and of 
said additional fluid operated valve and also fur 
ther operation of said pressure fluid responsive 
means to bring both said speed governor and 
throttle valve beyond said limited range Of Speed 
settings to a minimum speed setting and reduce 
the speed of said engine and compressor to a 
minimum idling speed below said low working 
speed, Said last mentioned loaded pressure fluid 
operated valve being capable of being restored to 
normal idle Condition. So as to initiate the release 
of said unloading means preparatory to reloading 
of said compressor when the fluid discharging 
pressure drops to approximately said predeter 
mined limited range and of allowing said fluid 
operated valve to resume control of the speed 
governor and of the throttle valve and effect 
restoration thereof to the low working speed 
Setting and to the limited range extending up 
from the latter speed setting to. maximum speed 
setting thereof, and delaying means including 
fluid restricting means for impeding release of 
operating pressure fluid from the unloading 
means and thereby temporarily delaying the ef 
fective closure or restoration of the released un 
loading means beyond the moment of actual re 
Sumption of control of said speed governor and 
throttle valve by said fluid operated valve, the 
last mentioned delaying means thereby allowing 
the engine to speed up from minimum idling 
Speed to the low operating speed for reloading 
Said Compressor, t 

10. In an engine driven fluid compressor sys 
tem having a compressor, compressor unloading 
means, a speed governor for the engine, a throttle 
valve controlling the engine fuel intake and mov 
able reversibly through a range of minimum to 
maximum speed setting positions for said engine, 
and pressure fluid responsive means operable in 
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response to changes in the discharge pressure in 
Order to control the settings of said speed gov 
ernor and of said throttle valve within a range 
of Settings from maximum speed setting to mini 
mum Speed setting, the combination of limiting 
means including a fluid operated valve normally 
effective to limit the pressure fluid responsive 
means to operation in response to a predeter 
mined limited range of fluid operating pressures, 
a shiftable member moved in one direction by Said 
pressure fluid responsive means and connected 
to said speed governor and throttle valve and co 
operating with Said fluid'operated valve to cause 
said pressure fluid responsive means to operably 
control the settings of the speed governor and 
of the throttle valve through a range of Settings 
extending from a point disposed a limited dis 
tance from maximum speed Setting toward mini 
mum speed setting to establish a maximum work 
ing speed and a low working speed above a pre 
determined minimum idling Speed with a variable 
range of working speeds therebetween, said lim 
iting means including escape valve means loaded 
to open at a pressure above said predetermined 
limited range of fluid operating pressures im 
which Said pressure fluid responsive means is 
intended to operate, said escape valve means be 
ing effective at fluid pressures above said prede 
termined limited range, of allowing excess pres 
sure fluid to escape from the system, auxiliary 
fluid operated valve means capable upon opera 
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tion of shunting said escape valve means out of 
action, pressure fluid operated means comprising 
further valve means loaded to resist preSSures 
ranging up to the maximum pressure range in 
tended for the fluid discharging pressure and 
capable above said maximum pressure range of 
causing operation of Said unloading means and 
of said auxiliary fuid operated valve means to 
shunt said limiting means out of action and also 
of bringing said speed governor and throttle valve 
beyond said limited range of Speed settings to a 
minimum speed setting and thereby reduce the 
speed of said engine and compressor to a mini 
mum idling speed below said low working Speed, 
said last mentioned pressure fluid operated means 
comprising the further valve means being capable 
of being restored to normal idle Condition SO as 
to initiate the release of Said unloading means 
preparatory to reioading of said compressor when 
the fuid discharging pressure drops to approxi 
mately said predetermined limited range of Op 
erating pressures and thereby allowing aforesaid 
fluid operated valve to resume control of the Speed 
governor and of the throttle valve and effect 
restoration thereof to the low operating Speed 
setting and the limited range extending up from 
the latter setting to maximum speed Setting 
thereof. 

ROB'T. D. RHOADS. 
RICHARD L. NASH. 

  


