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This invention relates to engine driven compressor units 
and more particularly to control apparatus for automati 
cally regulating the speed of the engine and the loading 
and unloading of the compressor according to the rate of 
use of the stored ?uid. 

Air compressors of the so-called mobile or portable 
type which are mounted on wheeled trucks or tractors are 
usually self-contained units driven by an internal combus 
tion engine. It is common practice to provide these com 
pressor units with governor control apparatus adapted to 
unload the compressor and to throttle or reduce the fuel 
supply to the engine so as to reduce the engine speed when 
the pressure of the ?uid compressed by the compressor 
exceeds a predetermined value, so that the compressor is 
driven unloaded by the engine operating at idling speed. 

Such operation is satisfactory where a large , storage 
tank is employed, but in the case of a mobile compressor 
unit, the capacity of the storage tank or reservoir is limited 
so that the compressor is constantly being loaded and un 
loaded, and the engine speed reduced from full speed to 
idling at frequent intervals. This constant changing of 
the compressor load and engine'speed materially reduces 
the efficiency of the unit and increases the wear on both 
the compressor and the engine due to the frequently re 
occuring accelerating and decelerating phases of the oper 
ating cycle. 

In order to avoid undesired frequency of change in the 
speed of operation of a compressor unit of the type de 
scribed, it is accordingly the principal object of the pres 
ent invention to provide an automatically operable speed 
governor control apparatus for an internal combustion en 
gine driven compressor unit in which the speed of the 
engine is controlled jointly according to the pressure of 
the ?uid in the reservoir and the rate of flow of ?uid un 
der pressure from the reservoir to the place of use. 

Another object of the invention is to provide a compres 
sor unit of the type described wherein a governor control 
apparatus is provided for automatically increasing or de 
creasing the speed of the engine in response to an increase 
or decrease in the rate of use of fluid under pressure 
until the supply equals the demand. 

Another object of the invention is the provision of a 
governor control apparatus of the type indicated in the 
foregoing objects, further characterized in that it auto 
matically unloads the compressor in response to the reser 
voir pressure increasing to a chosen value. 

In the accompanying drawings: 
FIG. 1 is an elevational view, partly in section, of a 

mobile engine-driven compressor unit embodying a manu 
ally and an automatically operative governor control ap 
paratus constructed and operated in accordance with one 
embodiment of the invention, portions of the governor 
control apparatus being enlarged disproportionately for 
clarity. ‘ 

FIG. 2 is a sectional view showing, at an enlarged scale, 
certain details of the locking mechanism between the 
manually and automatically operative governor control 
apparatus shown in FIG. 1. . 
FIG. 3 is a cross-sectional view, taken on the line 3—3 

of FIG. 2, looking in the direction of the arrows and 
showing additional details of the locking mechanism. 

FIG. 4 is a cross-sectional view, taken on the line 4-4 
of FIG. 1, looking in the direction of the arrows and 
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showing additional details of the linkage connecting the 
throttle operating rod of the governor control apparatus 
to the compressor unloading mechanism. 

FIG. 5 is an elevational view, partly in section, of an 
engine-driven compressor unit embodying a manually and 
an automatically operative governor control apparatus 
constructed and operated in accordance with a second em 
bodiment of the invention. 

FIG. 6 is a cross-sectional view, taken on the line 6—6 
of FIG. 5, looking in the direction of the arrows and 
showing, at an enlarged scale, certain other details of the 
locking mechanism of FIG. 5. 

FIG. 7 is an elevational view, partly in section, of a 
third embodiment of an automatically operative governor 
control apparatus generally similar in function to the 
automatically operative governor control apparatus shown 
in FIG. 1 but differing therefrom in certain details of 
structure and operation, and adapted to be operatively 
connected to a fuel governor of known construction. 

FIG. 8 is a partial right-end elevational view of the 
automatically operative governor control apparatus shown 
in FIG. 7. 

FIG. 9 is a cross-sectional view, taken on the line 9—9 
of FIG. 7, looking in the direction of the arrows and 
showing, at an enlarged scale, certain details of the auto 
matically operative governor control apparatus shown in 
FIG. 7. 

FIG. 10 is a cross-sectional view, taken on the line 
Iii-10‘ of FIG. 7, looking in the direction of the arrows 
and showing, at an enlarged ‘scale, certain other details 
of the automatically operative governor control apparatus 
shown in FIG. 7. 

Description-FIGS. 1 t0 4 
As shown in FIG. 1 of the drawings, the'?uid com 

pressing apparatus comprises a ?uid compressor 1, a 
power means, such as an internal combustion engine 2 
for driving the compressor, a storage reservoir 3 for re 
ceiving the fluid under pressure compressed by the com 
pressor 1, an automatic engine governing and compressor 
unloading control device 4, hereinafter called the com 
pressor unit control device, a manual engine governing 
control rod 5, hereinafter called the manual control rod, 
and a locking mechanism 6, for connecting and discon 
necting the control rod 5 to the air inlet control valve of 
the compressor 1 ‘and the throttle valve of the engine 2. 

‘ The compressor 1 is provided with an intake pipe 7' 
in which is pivotally mounted adjacent its outer end a‘ 
?uid controlling inlet valve 8 of the butter?y type which, 
when in a minimum open position, limits the supply of 
fluid to the compressor. The compressor is also provided 
with a combined unloading and inlet valve device, the 
details of which are not shown but which may be sub 
stantially the same as that shown in FIG. 2 of Patent No. 
1,998,265 issued to Burton S. Aikman, April 16, 1935. 
The ?uid compressed by the compressor 1 is conducted 
to storage reservoir 3 through a pipe 9. 
A crankshaft 10 ofthe compressor 1 is directly con 

nected to the crankshaft of the engine 2. The engine 2 
is provided with a fuel control means, such as the usual 
carburetor device llfhaving an air inlet butter?y or 
throttle valve (not shown) of the usual type, which when 
closed, limits the supply of fuel to the engine 2, and'when 
in the open position, permits a maximum supply of fuel 
to ‘be delivered to the engine in order to obtain the maxi 
mum power output therefrom. The throttle valve is 
mounted on a shaft 12 journaled in the casing of the 
carburetor 11 and has an operating arm 13 attached to 
the outer end of the shaft. The arm 13 extends into a 
rectangular slot 14 formed in a rod 15 intermediate the 
ends of the rod and is pivotally connected to the rod 15, 
as by a pin 16. 



of the two diaphragms 25 
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As shown in FIG. 2 of the drawings, the left-hand end 
\ of rod 15 is threaded to receive the right-hand end of a 
hollow sleeve 17 of a resilient connection 18 by which 
the rod 15 is connectedrto an automatic throttle control 
rod 19 operatively connected to the control device 4. 
The left-hand end of sleeve 17 is threaded to receive 
a threaded plug 20 having a bore 21 through which the 
rod 19 extends into the interior of the sleeve. A piston 
22 is slidably operable within the sleeve 17 and is se 
cured as by a nut to the rod 19 adjacent the right-hand 
end of the rod. Disposed within the sleeve 17 and on 
opposite. sides of piston 22 are two comparatively light 
springs 23 and 24. Each spring bears against one face 
of the piston 22 and one end of the sleeve 17. These 
springs serve to normally bias the piston 22 to a posi— 
tion midway between the ends of the sleeve 17 in which 
position the piston is shown in FIGS. 1 and 2, and to per 
rnit movement of the sleeve 17 and rod 15 without trans 
mitting any movement to the rod 19 when the engine 2 
is manually controlled by the manual control rod 5 as 
will be hereinafter described. ‘ 
The left-hand end of the automatic throttle control rod 

19 is connected to the right-hand end of a link 19:: (see 
FIG. 4) through which the control device 4 effects move 
ment thereof. 

Considering the compressor unit control device 4 in 
greater detail, said control device comprises a differential 
area abutment consisting of two coaxially related abut 
ments shown as diaphragms 25 and 26 of unequal area 
mounted on a common stem 27 and spaced apart by a 
spacer 28. The central portion of the diaphragm 25 is 
clamped between the spacer 28 and a diaphragm follower 
29 which rests against a shoulder 30 formed on the stem 
27. ‘d Thercentral portion of the diaphragm 26 is clamped 
between a diaphragm follower 31 which rests against the 
spacer 28, and a diaphragm follower 32 forced against 
the diaphragm‘ 26 byv a nut 33 having screw-threaded 

‘ engagement with the stem 27. The diaphragm 25 is 
clamped around its outer edge between two casing sec 
tions 34 and ‘35, and the diaphragm 26 is clamped around 
its outer edge between the casing section ‘35 and a cover 
36. 
The stem 27 and diaphragms 25 and 26 are mounted 

for limited movement in an axial direction within the 
control device 4 by having the right-hand end of stem 27 
slidably mounted in a bore 37 formed in the center of 
cover 36 and the left-hand end of ‘the stem slidably 
mounted in a bore 38 formed in the casing section 34. 
The right-hand end of the stem 27 extends to the exterior 
of the cover 36 and is operatively connected to the link 
19a and through this link to the automatic throttle con 
trol rod 19 to transmit to the throttle valve of the carbu 
retor 11, through rod 19 and arm 13, any deflection of 
the diaphragms 25 and 26. 
The control device 4 further comprises a third dia 

phragm 39 having an effective area greater than the effec-. 
tive area of diaphragm 25 and less than the effective area 
of diaphragm 26. The diaphragm 39 is mounted on a 
stem 40 arranged in spaced-apart parallel relation to the 
stem 27. The central portion of the diaphragm 39 is 
clamped between a diaphragm follower 41 which rests 
against a shoulder 42 formed on the stem 40 and a dia 
phragm follower 43 forced against the diaphragm 39 by 
a nut 44 which has screw-threaded engagement with the 
stem 40.‘ The diaphragm 39 is clamped around its outer 
edge between the two casing sections 34 and '35 the same 
as the outer edge of the diaphragm 25. The outer edges 

and 39 are arranged to lie in 
the same plane and the adjacent portions of these edges 
may be joined together, if desired, to form the two dia 
phragms into one continuous element. 
The stem 40 and diaphragm '39 are mounted for limit 

ed movement in an axial direction within the control de 
vice 4 by having the right-hand end of stem 40 slidably 
mounted in a bore 45 formed in the casing section 35 
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and the left-hand end of the stem slidably mounted in a 
bore 46 formed in the casing section 34. 
The three diaphragms 25, 26 and 39 cooperate with the 

casing section 35 to form a chamber 47 which is connected 
by a pipe 48 to the storage reservoir 3. A pressure gage 
49 is connected to the pipe 48 to always indicate to an 
observer the pressure in the reservoir 3 and the cham 
ber 47. / _ Y 

The diaphragm 26 and cover 36 cooperate to form a 
chamber 50 which is connected by a pipe 51 to the outlet 
side of, a choked ?tting 52 located in a pipe 53 leading 
from the storage reservoir 3 to the place of use of the 
?uid under pressure stored in the reservoir. 
The two diaphragms 25 and 39 cooperate with the 

casing section 34 to ‘form a chamber 54 which is open to 
atmosphere through a port 55. Located within the cham 
ber 54 is a yoke-shaped lever 56 having on its left-hand 
side a V-shaped recess 57 which is located midway the 
ends of the lever to divide the lever into two arms of equal 
length. The upper arm extends through a slot 58 formed 
in the stem 27 and the lower arm extends through a slot 
59 formed in the stem 40. The V-shaped recess 57 re 
ceives a coned-shaped end 60 of a cylindrical cupped 
shaped spring housing 61 which is slidably operable within 
a bore 62 formed in the casing section 34. The spring 
housing 61 has its axis parallel to the axis of the stems 
27 and 40 and is adapted to receive a spring 63 which is 
disposed between the right-hand end of the housing 61 
and a spring seat 64 also located within the housing. The 
spring 63 acting through the coned-shaped end 60 of the 
housing 61 biases the opposite ends of the lever 56 against 
the stems 27 and 40 to, in the absence of ?uid under 
pressure in chambers 47 and 50, move these stems in the 
direction of the right hand until the diaphragm follower 

“ 32 carried by the stem 27 engages the cover 36 and the 
diaphragm follower 43 carried by the stem 40 engages 
the casing section 35. 

In order to provide for adjusting the tension on the 
spring 63, the spring seat 64 has a cone-shaped notch 
formed on its left-hand face to receive the end of an 
adjusting screw 65. which has screw-threaded engagement 
with a threaded bushing 66 pressed into a bore 67 in the 
casing section 34. . 

In order to permit assemblingthe spring housing 61, 
spring seat 64 and spring 63 as a unit, the spring housing 
61 has adjacent to its left-hand end a circumferential 
interior groove 68 for receiving a snap ring 69 after the 
spring 63 and spring seat 64 are placed within the spring 
housing 61. ' 

Locatedwithin the casing section 34 is a ?uid actuated 
control valve mechanism 70 for supplying ?uid under 
pressure from reservoir 3 to the unloading mechanism 
(not shown) of the compressor 1 in response to the pres- 
sure of the ?uid compressed by the compressor and stored 
inthe reservoir 3 reaching a chosen high value. 
The casing section 34 is provided with a bore 71 and 

a coaxial counterbore / 72. A disc-type valve seat '73 
rests against an annular shoulderformed' at the right‘ 
hand end of the counterbore 72. A bushing 74 having 
an O-ring seal -75 is disposed in the left-hand end of 
counterbore '72 and is retained in place by a snap ring 
76. The bushing 74 is provided with a bore 77 in which 
a valve unit 78 may reciprocate. The valve unit 78 has 
formed on the right-hand end of its large diameter, a 
supply valve 79. Disposed within the bore 77 between 
the left-hand end of valve unit 78 and an inturned ?ange 
formed on the left-hand end of‘bushing 74 is‘ a spring 
80 for normally biasing the supply valve 79 into engage 
ment with seat 73 to close communication between a’ 
chamber 81 connected to the reservoir 3 by a pipe 82 and 
a chamber 83 connected by a pipe 84 to the unloading 
mechanism of the compressor 1. 
The valve unit 78 is provided with a central bore 85 

into which is press~?tted a hollow sleeve 86; The right 
hand end of sleeve 86 extends into the chamber 83 and 
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the left-hand end of the sleeve extends through the in 
turned ?ange formed on the left-hand end of bushing 
74 to the exterior of oasis-g section 34. The hollow 
sleeve 86 normally connects the chamber 83, pipe 84 and 
the unloading mechanism of the compressor 1 to atmos 
phere to permit loading of the compressor. 
The left-hand end of stem 27 is provided with a resil 

ient insert 87. When the stem 27 is moved in the di 
rection of the left hand, in response to the pressure inv 
reservoir 3 reaching the hereinbefore-mentioned high 
value, as will be hereinafter explained, it will ?rst en 
gage the right-hand end of sleeve 06 which constitutes 
an exhaust valve 88, to close communication between the 
unloader and atmosphere. Further movement of the 
stem 27 in the direction of the left hand will then un 
seat the supply valve 79 from its seat 73 to permit the 
?ow of ?uid under pressure from the reservoir 3 to the 
unloader to unload the compressor. 

In order to provide for automatic operation of the air 
inlet valve 8 of the compressor 1 by the control device 
45, a lug 89 is secured, as by Welding, to the cover 36. 
Suitably fulcrumed to the lug 89, as by a pin 90, is a 
lever 91, one end of which is provided with a clevis 92 
which is pivotally connected to the rod 19 and link 19a 
by a pin 93 (see PEG. 4). The opposite end of the lever 
01 is bifurcated and carries a roller 94 which is adapted 
to contact a collar 95 formed at the left-hand end of a 
rod 96. The rod $6 is slidably mounted in a bracket 
97 secured, as by welding, to the top head of the com 
pressor 1. Disposed between the collar 95 and the 
bracket 97, and surrounding the rod 96, is a spring 98 
for normally biasing the collar 95 into engagement with 
the roller 94. The right-hand end of rod 96 has a clevis 
99 which is connected by a pin 100 to one end of a link 
101. The opposite end of the link 101 is pivotally con 
nected, as by a pin 102, to one end of a manual unload 
ing control rod 103 and an air inlet valve control lever 
104. The lever 104 and the air inlet valve 8 are both 
mounted on a shaft 105 which has its opposite ends jour 
naled in the compressor air intake pipe 7. ' 
The right-hand end of the control rod 103 extends 

through a bore in a vertically arranged control panel 106 
located at the front end of the engine 2 and secured to 
the base of the engine, as by welding. A handle 107 is 
secured to the right-hand end of rod 103 to permit an 
operator to manually control the position of air inlet 
valve 8 by moving the rod in the direction of the right 
hand to rock the lever 104 and intake valve 8 clockwise 
until the valve 8 occupies its minimum open position in 
which position it partly cuts off the ?ow of atmospheric 
air through the pipe 7 to the inlet valve chamber (not 
shown) of the compressor 1. 

In order to provide for locking the air inlet valve 8 
in its minimum open position, one end of a short lever 
108 is pivotally connected by means of a pin 11% to a lug 
110 secured to the panel 106, as by welding. The lever 
!108 is normally held in a raised position in which it is 
shown in PEG. 1 by a spring latch 111 which is suitably 
secured, as by riveting, to the panel 106. When the rod 
103, lever 1014 and valve 8 are moved to the minimum 
open position of the valve 8, to reduce ?ow through pipe 
7, the lever 10% may be manually released from the latch 
1-111 and rotated clockwise until the free end of the lever 
contacts the upper side of rod 103 on the left-hand side 
of the handle 107. When the lever 108 occupies this 
position, movement of rod 103 in the direction of the 
left hand by the spring 98 is prevented and valve 8 is 
maintained in its minimum open position. ' 

In order to permit manual control of the speed of the 
engine 2 by the control rod 5, the manually operated lock 
‘ing mechanism 6 is provided for connecting the rod 5 to 
the rod 15. The right-hand end of the rod 5 extends 
through a bore in the control panel 105 and secured to the 
end of the rod is a handle 112 to permit the operator to 
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manually control the speed of the engine 2 by moving the 
rod 5 either in a right-hand or a left-hand direction. 
As can be clearly seen in FIGS. 2 and 3, the left-hand 

end of rod 5 has screw-threaded engagement with a clevis 
113. Disposed between opposite ?ngers of clevis 113 is 
the right-hand end of rod 15. This end of rod ‘15 is 
enlarged and provided with a vertically arranged substan 
tially square opening 114. Rotatably mounted within 
the opening 114 on a pin 115 keyed thereto is a locking 
key 116 for, when in the position in ‘which it is shown in 
Flu. 2, unlocking the manual control rod 5 from rod 15, 
and for, when rocked to a position at right angles to the 
position in which it is shown in FIG. 2, to rigidly lock rod 
5' to rod 15. The width of locking key 116 is substantial 
ly less than the width of square opening 114. In assem 
‘cling the locking mechanism 6, the locking key ‘116, which 

a c tral bore 117 provided with a keyway, is placed 
in the square opening 114. Then one plate of each of 
two pairs of spaced-apart plates 11% and 119 is placed 
on each side of locking key 116. The length of each 
plate is the same as the length of square opening 114 and 
the height is such that a central gap or opening 120 equal 

' to the diameter of pin 115 is formed between each pair of 
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plates. The plates after being assembled in place are 
secured to the rod 13, as by welding or other suitable 
means. After the locking key 116 and plates 118 and 119 
are thus assembled, the opposite ?ngers of clevis 113 are 
slid over the right-hand end of rod 15 until the perfora 
tions in the ?ngers are aligned with the central openings 
1269 between the plates 118 and 119 and bore 117 in lock 
ing key 1116. 
A lever 1211 is then slid onto pin 115 and ‘secured to 

the pin by a key 122 which ?ts in a keyway formed in 
the pin and the lever. With the lever 121 thus assembled 
to pin 115 and resting against the head of the pin, the 
pin 115 and key .122 are inserted through the perforations 
in the ?ngers in clevis 113, openings 120, and bore 117 
and its keyway in locking key 116. With the parts of 
the locking mechanism thus assembled, the pin- 115 is re 
tained in place by a washer 123 and a snap ring 124. 

In order to permit the operator to manual-1y rotate the 
locking key 11116 from its locked position to its unlocked 
position, and vice versa, the lever 12-1 carries on its outer 
end a pin 12:5 to which is secured, as by a set screw 126, 
one end of a Bowden wire 127. The Bowden wire 127 
extends through support 128, ‘which also supports the 
rod 5, and a bore in the control panel 106. A handle 129 
secured to the end of the Bowden wire 127 permits the 
operator to exert a pull on wire-127 to rock the lever 121 
and locking key 116 counterclockwise from the position 
in which they are shown in FIGS. 2 and 3 to a position in 
which the locking key 116 occupies a position at right 
angles to the position in which it is shown. When the 
key 116 occupies this position within the square slot 114, 
the opposite ends of the key contact the vertical side 
walls of the square opening 114 and thus lock the manual 
control rod 5 to the rod ‘15. With the manual control 
rod v5 thus locked to the rod "15, the operator can adjust 
the position of the butter?y valve in the carburetor 11 to 
manually control the speed of the engine 2. 

In order to unlock the manual control rod 5 from the 
rod 15 to permit automatic control of the speed of the 
engine 2 by the compressor unit control device it, it is 
only necessary for the operator to exert a push on the 
handle 129 to, through the Bowden Wire 127, rotate the 
lever 121 clockwise and move the locking key 116 back 
to the position in which it is shown in FIG. 2. 

Operation 
In operation, let it be assumed that the engine 2 and 

compressor 1 ‘are stopped, and reservoir 3, chamber 47 
‘and chamber 50 are all at atmospheric pressure. In the 
absence of ?uid under pressure in chambers 47 ‘and 50, 
the spring 63, acting through spring housing 61 and lever 
5'6, will maintain stem ‘27 in a position in which ‘dia 
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phragm follower 32 contacts cover 36, and stem 40 in 
1a position in which diaphragm follower 43 contacts cas 
ing section 35. When the stem 27 occupies the position “ 
in which diaphragm follower 32 engages cover 36, the 
throttle valve of the carburetor 11 will be in its full 
speed position ‘since the arm 13 and the throttle valve 
are both mounted on shaft 12/ and the arm 13 is con 
nected to stem 27 through rod 19 and link 19a. 

Let it be further assumed that the compressor 1 is 
manually partly unloaded by the operator exerting a 
pull on the handle 107 to move the rod 1113, link 191, 
and rod 96 in the direction of the right hand against 
the force of spring 98 until the short lever 108 can be 
released from spring latch 111 and rotated clockwise 
from the position in which it is shown in FIG. 1 to a 
position in which the free end of the lever 108 contacts 
the upper surface of rod 103 on the left-hand side of 
the handle 107~and rests against the handle to maintain 
the rod 103 against movement in the direction of the 
left hand by spring 98 upon the operator releasing han 
dle 107. When the rod 103 is moved in the direction 
of the right hand to the locked position, the lever 104 
and air inlet valve 8 are rocked in a clockwise direction 
until the valve 8 occupies its minimum open position to 
limit the amount of atmospheric air that may be admitted 
to the compressing chamber (not shown) of the com 
pressor 1. ' 

Also assume that the locking mechanism 6 is operated 
to lock the manual throttle control rod 5 to the rod 
15 by the operator exerting a pull on the handle 129 to, 
through the Bowden wire 127 and lever 121, rotate the 
locking key 116 ‘from the position in which it is shown 
in FIG. 2 to a position at right angles to this position 
in which the opposite ends of the key contact the oppo 
site vertical walls of the square opening 114. Further 
assume that, with the rod 5 thus locked to the rod 15, 
the operator, by exerting a push in the direction of the 
left hand on the handle 112, moves the rod 5 to rock 
the operating arm 13 and the butter?y type throttle con 
trol valve of the carburetor 11 from the full speed posi 
tion to a position to operate the engine at a speed slightly 
above idling speed. 

It will be noted that, since spring 63 is a much heavier 
spring than the spring 24, as the manual throttle con 
trol rod 5 is moved in the direction of the left hand, 
the spring 24 will be compressed and no movement will 
be imparted through rod 19 ‘and link 19a to the stem 27 
of the control device 4. 
The rod 5 is provided with several serrations 130, 

one of which is adapted to engage a single serration 
131 formed on the panel 136 to lock the rod 5 in any 
position to which it may be manually moved byv the 
operator. Therefore, when the rod 5 has been moved to 
the position in which the throttle control valve of the 
carburetor 11 has been rocked to the position to operate 
the engine 2 at a speed slightly above idling speed, the 
rod 5 and the throttle control valve may be locked in 
this positon upon the operator releasing the handle 112. 

With the compressor 1 unloaded, the reservoir 3 and 
chambers 47, 50 at atmospheric pressure, the throttle con 
trol valve ‘of the carburetor 11 in a position to operate the 
engine 2 at a speed slightly above idling speed, and a 
manually operated valve 132 located in the ‘supply pipe 
53 which delivers ?uid under pressure from the reservoir 
3 to the place of use closed, the engine may be started by 
a suitable starting mechanism (not shown). After the 
engine 2 has been started, the speed may be manually 
controlled by the rod 5 to warm up the'engine. 
When the engine 2 has run a su?icient length of time to 

be warmed up, the compressor 1 may be loaded by the op 
erator rotating the lever 108 back to the position in which 
it is shown in FIG. 1 to release the rod 163 whereupon 
the spring 98 acting against the collar 95 moves the rod 
‘)6, link 101, and rod 103 in the direction of the left hand 
until the handle 107 engages the control panel 106. 
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Movement of rod 193 in the direction of the left hand 
rocks the lever 104- and air inlet valve 8 in a counter 
clockwise direction until the valveS occupies a maximum 
open position. 

> With the compressor 1 loaded as'explained above, the 
operator may increase the speed of the engine 2 to full 
speed by exerting an upward pull on handle 12 until the 
serrations 130 on the rod 5 will clear the single serration 
131 in the control panel 106, to permit the spring 24 to 
expand and move the rods 15 and 5 in the direction of 
the right hand to rock arm 13 and the throttle valve of. 
the carburetor 11 clockwise to full speed position in 
which a maximum amount of fuel-air mixture is admitted 
to the engine 2. 
When the speed of engine 2 has increased to full speed, 

the operator may transfer the control of the engine and 
compressor to the compressor unit control device 4 by 
exerting a push on the handle 12? in the direction of the 
left hand to, through the Bowden wire 127 and lever 121, 
rock the locking key 115 clockwise hack to the position 
in which it is shown in FIG. 2. When the locking key 
I116 is thus returned to the position in which it is shown 
in FIG, 2, manual control rod 5 is unlocked from the rod 
15 and the speed of the engine 2 can no longer be con 
trolled manually by the operator. With the manual con 
trol rod 5 unlocked from the rod 15, the speed of the 
engine 2. and the loading and unloading of compressor 1 
will be automatically controlled by the control device 4- in 
accordance with the pressure of the compressed fluid in 
the reservoir 3 and the rate at which the compressed ?uid 
flows from the reservoir to the place of use. This control 
operates in a manner that is now to be described. 
As the ?uid under pressure compressed by the com 

pressor 1 is delivered to the storage reservoir 3, the pres 
sure in the reservoir 3 and in the chamber 47 will in 
crease. Since the valve 132 in the supply pipe 53, which 
delivers ?uid under pressure from the reservoir 3 to the 
place of use, is closed, the pressure drop through choke 
52 will be small and the pressure in chamber 59 will 
increase substantially simultaneously with the pressure in 
the reservoir and chamber 47. Therefore the pressures 
on opposite sides of the diaphragm 26 will be equal and 
opposite. The pressure in chamber 47 acts on the effective 
area of ‘both diaphragm 25 and diaphragm 39, but, since 
the effective area of diaphragm 33 is greater than the 
effective area of diaphragm 25, the force developed to 
move the stem 4%} in the direction of the left hand against 
the force of spring 63 will be greater than the force de 
veloped to move the stem 27 in the same direction. There: 
fore the stem 2'7 acts as a fulcrum for lever 56 and, when 
the pressure in chamber 4.17 increases su?iciently to over 
come the force of spring 63, the diaphragm 39 will be 
de?ected to move the stem 4% in the direction of the 
left hand to rock the lever 56 clockwise until the dia 
phragm follower 41 contacts a step 133 formed on casing 
section 34 to prevent further movement of stem 40. 
The characteristic of spring 63 is such that the pressure 

in chamber 47 must be increased to a chosen higher value, 
such as ninety (90) pounds per square inch, before su?i~ 
cient force is developed on the two diaphragms 25 and 
26 of unequal effective areas to move stem 27 in the di 
rection of the left hand to rock lever 56 counterclockwise 
against the force of the spring. However, when com 
pressor 1 has supplied sul?cient ?uid under pressure to the 
reservoir 3 to increase the pressure therein and in cham 
bers 47 and 50 to the chosen higher value, such as ninety 

' (90) pounds per square inch, this pressure acting on the 
effective area of diaphragm 25 will de?ect the diaphragm 
and move the stem 27 in the direction of the left hand to 
rock lever 56 counterclockwise against the force of spring 
53 about the stem 4% which now acts as the fulcrum for 
the lower end of the lever. ' , 

As the stem 27 moves in the direction of the left hand, 
its movement is transmitted through link 19a to the rod 
19 and lever 91 to pull the rod 19 in the direction of the 
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left hand and rock the lever 91 clockwise about pin 90. 
As the rod 19 is thus moved, it rocks arm 13 and the 
throttle valve of the carburetor 11 counterclockwise to 
reduce the speed of the engine 2 from full speed toward 
idling speed. As the lever 91 is rocked clockwise about 
pin 9t), the roller 94 exerts a thrust on collar 95 to move 
rod 96 in the direction of the right hand to effect, through 
link 101, clockwise rocking of lever 1M and valve 8 to 
reduce the amount of air admitted to the inlet valve cham 
ber of the compressor 1. 
As the pressure in reservoir 3 and chambers 47 and 

50 increases, the speed of the engine 2 and the opening of 
air inlet valve 8 will be reduced. Upon this pressure 
reaching a chosen higher value, such as one hundred 
(100) pounds per square inch, the arm 13, and the throttle 
valve of the carburetor will occupy an idling position in 
which the throttle valve contacts a stop (not shown) to 
prevent further counterclockwise rocking of the arm 13. 

With the engine 2 operating at idling speed, the com 
pressor 1 will continue to supply a reduced amount of 
?uid under pressure to the reservoir 3 to increase the 
pressure in the reservoir and in the chambers 47 and 5%). 
As the pressure in these chambers increases, this pressure 
acting in chamber 47 on diaphragm 25 is e?ective to 
further de?ect this diaphragm in the direction of the left 
hand to move stem 27, link 1% and rod 19 in the 
same direction until the resilient insert 87 in the left-hand 
end of stem 27 contacts unloader exhaust valve 88 where 
upon further movement in this direction is resisted by 
the spring 80. A 

It should be understood that movement of the car 
buretor throttle valve past the idling position is prevented 
by the stop. Movement of rod 19 in the direction of the 
left hand under these circumstances will be permitted 
by piston 22 moving in the same direction within the 
sleeve 17 to compress the spring 23 while the sleeve 
17, rod 15 and arm 13 remain stationary. _ 
When the pressure in the reservoir 3 and chambers 47 

and 5t) increases to some chosen value above one hundred 
pounds per square ‘inch, such as one hundred and ?ve 
pounds per square inch, this pressure acting on diaphragm 
25 is suf?cient to overcome the resistance of spring 80 
and de?ect the diaphragm to further move the stem 27 
in the direction of the left hand. As the stem 27 thus 
moves, it lifts valve 79 from its seat 73. When valve 79 
is thus unseated, ?uid under pressure ?ows from the main 
reservoir 3 through pipe 82 to chamber 81 and thence 
past the valve to chamber 83 from whence it ?ows 
through pipe 84 to the unloading mechanism of the corn 
pressor l to unload the compressor. 

With the reservoir 3 charged to the chosen pressure of 
one hundred and ?ve pounds per square inch, the com 
pressor 1 ‘unloaded, and the engine 2 operating at idling 
speed, let it be assumed that the operator opens the man 
ually controlled valve .132 to permit ?uid under pressure 
to flow from the reservoir 3 through the choked ?tting 
52, pipe 53 and the valve 132 to the place of use. Let 
it be further assumed that the size of choked ?tting 52 
is just sufficient to supply, at the pressure desired, the 
maximum quantity of fluid under pressure per minute 
necessary to operate the devices or tools located at the 
place of use. Furthermore, assume that this maximum 
quantity of ?uid under pressure that may be delivered per 
minute through the choked ?tting 52 to the place of use 
is less than the quantity of ?uid under pressure delivered 
per minute to reservoir 3 by compressor ll when engine 
2 is running at full speed and the compressor operating 
at maximum capacity. Then the rate at which ?uid under 
pressure is used from the reservoir 3 may vary from zero 
to this maximum rate, which is ?xed by the size of the 
choked ?tting 52 and will be determined by the speed of 
operation and load on these devices or tools using the 
compressed ?uid. 
As is well known, when ?uid under pressure flows 

through a restricted or choked ?tting, the pressure on the 
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downstream side of the ?tting is always less than the 
pressure on the upstream side, and this difference in pres 
sure between the upstream and downstream sides of the 
restriction is substantially directly proportional to the 
area of the choked opening and the rate or quantity of 
?uid ?owing through the choke. Let it be assumed that, 
when the valve 132 is opened, the devices or tools 
located at the place of use of the ?uid under pressure are 
operated at a speed less than their maximum speed and 
under a load less than maximum load. Therefore the 
rate of ?ow of ?uid under pressure through choke ?tting 
52 is less than the maximum rate possible. However, 
this ?ow of ?uid under pressure will cause a reduction in 
the pressures in reservoir 3 and chambers 47 and 50 at a 
corresponding rate. Consequently, due to the drop in 
pressure caused by ?ow through choked ?tting 52, and 
the fact that ?uid under pressure may ?ow unrestricted 
from chamber 56 through pipes 51 and 53 to the place of 
use, the pressure in chamber 50 will become less than 
and will reduce more rapidly than the pressure in cham 
ber 47, the rate and degree of reduction in chamber 50 
varying with the quantity of ?uid under pressure delivered 
to the devices or tools located at the place of use. There 
fore, when valve 132 is opened and ?uid under pressure 

, begins to ?ow from reservoir 3 to the place of use, the 
di?erence in the pressures in chambers 47 and 50 and act 
ing on opposite sides of diaphragm 26, resulting from 
this ?uid ?ow, reduces the force acting on stem 27 in the 
direction of the left hand in opposition to the force of 
spring 63 acting on the stem in the direction of the right 
hand. As the force acting in the direction of the left 
hand on stem 27 reduces in response to the use of ?uid 
under pressure from reservoir 3, the force of spring 63 
moves stem 27, link 19a, and rods 19 and 15 in the direc 
tion of the right hand to rock arm 13 and the throttle 
valve of carburetor l1 clockwise to increase the speed of 
engine 2. 

Furthermore, as stem 27 is moved in the direction of 
the right hand, spring 80 acting on operating rod 78 of 
the unloading valve mechanism 76‘ maintains exhaust 
valve 88 formed on the right-hand end of sleeve 86 in 
contact with resilient insert 87 in the left-hand end of 
stem 27 until valve '79 seats on valve seat 73 to cut o? 
communication between reservoir 3 and the compressor 
unloader. After valve 79 engages seat 73, further move 
ment of stem 27 in the direction of the right hand moves 
resilient insert 87 out of contact with exhaust valve 88 
whereupon the compressor unloader is vented to atmos 
phere through pipe 84, chamber 83, and bore 85 in sleeve 
86, and the inlet valves of compressor 1 are no longer held 
in an open position to maintain the compressor \1 un 
loaded. 
Movement of stem 27 in the direction of the right hand 

is transmitted through link 19a to rock lever 91 counter 
clockwise about pin 99. As lever 91 is thus rocked 
counterclockwise, roller 94 carried by the upper end of 
the lever is moved away from the collar 95 on the left 
hand end of rod 96 to relieve the tension on spring 98. 
The spring 98 then expands to move rod 96 in the direc 
tion of the left hand and maintain collar 95 in contact 
with roller 94. Movement of rod 96 in the direction of 
the left hand is transmitted through link 101 to lever 104 
to rock this lever and air inlet valve 8 counterclockwise 
to increase the opening of the valve and the amount of 
atmospheric air that may ?ow through inlet pipe 7 to the 
inlet valve chamber of the compressor 1 which is now 
loaded. / 
From the above it is apparent that the speed of engine 

2 and the opening of air inlet valve 8 are increased, and 
the compressor 1 is loaded automatically in response to 
the rate of ?ow of ?uid under pressure from reservoir 3 
to the place of use. 

After the compressor 1 is thus loaded, the ?uid that 
‘is compressed by the compressor 1 is supplied to the 
reservoir 3 through pipe 9. However, ‘at the time that 
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the compressor 1 begins to supply ?uid under pressure 
to the reservoir 3, ?uid under pressure is still ?owing 
from the reservoir to the place of use at a rate which is 
greater than the rate at which it is being supplied by the 
compressor since the speed of the engine has been in 
creased only slightly above idling. Consequently, the 
pressures in chambers 47 and 50 will continue to reduce 
to increase the diiferential on diaphragm 26 and further 
increase the speed of the engine 2 and the output ,of the ‘ 
compressor 1. 
As hereinbefore mentioned, the characteristic of spring 

63 is such that, with valve 132 closed, the chosen ex 
emplary pressure of ninety pounds per square inch in 
chamber 47 is required before a suflicient force is de 
veloped on diaphragms 25 and 26v to reduce the speed of 
engine 2 below full speed. Therefore, if the reductions 
in the pressures in chambers 47 and 59 effected in re 
sponse to the use of ?uid under pressure from reservoir 
3 were great enough to establish the same differential 
force on the diaphragms 25 and 26, the speed of the 
engine 2 would be increased to full speed. However, the 
limited rate of flow of ?uid under pressure from reservoir 
3 through choke fitting 52 to the place of use is not 
great enough to provide the differential force required 
to increase the speed of engine 2 to full speed, but will 
provide a differential force sufficient to automatically 
increase the speed of. the engine 2 proportional to this 
rate of flow. As a consequence of this increase in the 
speed of the engine, the output of the compressor 1 will 
be increased and when the output has been increased 
until the quantity of ?uid under pressure supplied per 
minute to the reservoir 3 is the same as the quantity per 
minute that ?ows from the reservoir to the place of use, 
there will be no further reduction in the pressures in the 
reservoir and in chambers 47 and 50* to effect a further 
increase in the speed of the engine 2. Consequently, 
when the speed of the engine and the output of the com 
pressor have been increased su?iciently to establish this 
state of equilibrium, therewill be no further change in 
the speed of the engine as long as the rate of use of ?uid 
under pressure from the reservoir remains constant. 
Now let it be assumed that the speed of, and the load 

on the devices or tools located at the place of use of the 
?uid under pressure are reduced. This reduction in speed 
and load reduces the quantity of ?uid under pressure per 
minute necessary to operate the devices or tools and 
consequently the rate of ?ow of ?uid under pressure from 
reservoir 3 through choked ?tting 52 to the place of use. 
When the rate of ?ow is thus reduced, the quantity of 
?uid under pressure ?owing from the reservoir per minute 
will be less than the quantity per minute supplied to the 
reservoir by the compressor ‘1. Therefore the- quantity 
of ?uid under pressure supplied to the reservoir in excess 
of the quantity withdrawn from the reservoir will e?fect 
an increase in the pressure in the reservoir, in chambers 
47 and 50 and in pipe 53. It should be noted, however, 
that the pressure in chamber ‘50 will not become equal 
to the pressure in chamber 47 due to the pressure drop 
across choked ?tting 52. Consequently, the pressure in 
chamber 47 will still exceed the pressure in chamber 50 
but the difference in these two pressures decreases as these 
pressures increase in response to the supply from the 
compressor to the ‘reservoir exceeding the demand for 
?uid under pressure at the place of use. As the dif 
ference in the pressures in chambers 47 and 50 decreases, 
the ‘force on stem 27 acting in the direction of the left 
hand increases to overcome the force of spring 63 and 
move stem 27, link 1%, and rods 19‘ and 15 in the direc 
tion of the left hand to rock arm 13 and the throttle 
valve of ‘carburetor 11 counterclockwise to decrease the 
speed of engine 2 and the output of compressor 1. The 
speed of engine 2 and the output of compressor 1 will be 
reduced, as just explained, until the output of the com 
pressor is just equal to the demand for ?uid pressure at 
the place of use. When this condition of equilibrium is 

0 

reached, there will be no furt er change in the pressures 
in reservoir 3, chambers 47 and 50, and pipe 53 as long 
‘as the rate of use ‘of ?uid under pressure vfrom the reser~ 
voir remains constant. 

It may now be assumed that the speed of, and the load 
on the devices or tools located at the place of use of ?uid 
under pressure is increased until the devices or tools are 
operating at their maximum speed and under maximum 
load. This increase in speed and load increases the 
quantity of ?uid under pressure per minute necessary to 
operate the devices or tools and consequently the rate 
of ?ow of ?uid under pressure from reservoir 3 through 
choke ?tting 52 to the place of use. The quantity of 
?uid under pressure per minute now necessary to operate 
the devices or tools located at the place of use of the 
?uid under pressure exceeds the quantity per minute sup 
plied to reservoir 3 by compressor 1. 
At the time the demand for ?uid under pressure begins 

to increase, there will be a rapid reduction in the pres 
sures in reservoir 3 and chambers 47 and 5t). However, 
as hereinbefore explained, the pressure in chamber 50 
will reduce more rapidly than the pressure in chamber 47. 
Therefore, as a consequence of the difference in the re 
sulting pressures in chambers 47 and 5th, the force acting 
on stem 27 in the direction of the left hand in opposition 
to the force of spring 63 is reduced, and the force of 
spring 63 moves stem 27, link 1%, and rods 19 and ‘15 
in the direction of the right hand to rock arm 13 and 
the throttle valve of carburetor 11 clockwise to increase 
the speed of engine 2 and consequently the output of 
compressor 1. ' 

As hereinbefore explained, when the output of the com 
pressor has been increased until the quantity of ?uid 

' under pressure supplied to the reservoir is equal to the 
quantity that ?ows from the reservoir to the place of 
use, there will be no further reduction in the pressure 
in the reservoir and in chambers 47 and S0 to further in 
crease the speed of the engine. Therefore, when the speed 
of the engine and the output of ‘the compressor have 
been increased until the compressor is delivering to the 
reservoir the quantity of ?uid under pressure necessary 
to operate the devices or tools located ‘at the place of 
use at their maximum speed and under maximum load, 
the engine will continue to run at this speed until the rate 

' of use of ?uid underrpressure from the reservoir is 
changed. 

It may be noted that the speed at which the engine 
is now running is less than full speed since it was assumed 
that the maximum quantity of ?uid under pressure neces 
sary to operate the devices or tools at full speed and 
under full load is "less than the output of the compressor 
‘when the engine is running at full speed. Therefore, rac 
ing of the engine at full speed and the resulting excessive 
wear on the engine is prevented. 

Description—-FIGS. 5 and 6 

The engine driven compressor unit shown in FIG. 5 
is generally similar to that shown in FIG. 1, except the 
compressor unloader control valve 70 of the compressor 
unit control device 4 shown in FIG. 1 is omitted from 
the control device shown in FIG. 5 and suitable manually 
and automatically controlled mechanical linkages are pro 
vided to hold open the compressor inlet valve to‘ unload 
the compressor, the automatic controlled mechanical link 
age being operatively connected to the control device. 
Other elements in these ?gures which are the counter 
parts of elements in FIGS. 1 to 4 are identi?ed by the 
same reference characters as in FIGS. 1 to 4 without fur 
ther description. The locking mechanism for locking the 
manual control rod 5 to the operating ‘arm 13 or car 
fburetor 11 differs somewhat from that shown in FIGS. 1 
to 4 chie?y in the details of the structure whereby the 
rod 5 is normally spring biased out of locking engage 
ment with the arm 13. - 

The compressor unit shown in FIG. 5 comprises, in 
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addition to the compressor 1, internal combustion engine 
2, reservoir 3, compressor unit control device 4 ‘and 
manual control rod 5, ‘a T-shaped lever 134 pivotally 
mounted at the joint of the T‘ 'by means of a pin 135 on 
‘a pair of lugs 136, only one of which is shown in FIG. 5, 
secured, as by welding, to the frame of compressor 1. A 
?rst arm of the T-shaped lever 134 is connected by link 
1% and pins 137 and 138 to stem 27 of governor 4, and a 
second arm of the lever opposite the ?rst ‘arm is con 
nected to rod 19 by a pin 139, these arms thus cooperat 
ing with link 19a to operatively connect governor 4 to 
rod 19 and hence to the throttle valve of carburetor 11. 
The third arm of T-shaped lever 134 is connected, as 

by a pin 141}, to one end of :a link 141 the opposite 
end of which is connected by a pin 142 to one ‘arm of a 
bellorank lever 143. Bellcrank lever 143 is pivoted at its 
knee, as by a pin 144, on a pair of lugs 145, only one of 
which is shown, secured, as by welding, to the top head 
of the compressor. The other ‘arm of bellcrank lever 143 
is bifurcated and carries a roller 146 which may contact 
a collar 147 carried on the lefthand end of an unloading 
control rod 148. The rod 148 is operatively connected, 
adjacent collar 147, to the air inlet control lever 1114, 
as \by means of ‘a pin 149, to permit control of the posi 
tion of air inlet valve 8 within intake pipe 7. 

In order to provide for manual control of the position 
of air inlet valve 8, the right-hand end of lever 14% ex 
tends through control panel 106 and is provided with a 
handle 150 by which the operator may move rod 148 in 
the direction of the right hand against the force of a 
spring 151 surrounding rod 148 and disposed between 
control panel 106 and a collar 152 rigidly secured to the 
rod. 
The compressor 1 is provided with an unloading valve 

153 for constantly opening \a low pressure compressing 
chamber 154 to atmosphere when the valve is held out 
of contact with a seat 155 formed on the top head of 
the compressor 1. Valve 153 is normally biased against 
seat 155 ‘by a spring 156 disposed between a collar 157 
secured to the ?uted stem of the valve and the top head 
of the compressor. To unload the compressor 1, the valve 
153 is adapted to be unseated against the force of spring 
156 by one arm 153 of a bellcrank lever 159 pivotally 
mounted at its knee, as by means of a pin 160, on a pair 
of lugs 161, only one of which is shown in FIG. 5, 
secured as by welding, to the top head of the compressor. 
Another arm 162 .of bellcrank 159 carries, adjacent its 
outer end, a pin 163 which, when rod 148 is moved ‘a 
chosen distance in the direction of the right hand, from 
the position» in which it is shown in FIG. 5, contacts 
the left-hand end of a recess 164 formed on the bottom 
side of the rod. After the left—hand end of recess 164 
contacts pin 163‘, additional movement of rod 148 in the 
direction of the right hand rocks bellcrank 159 clockwise 
about pin 160 to unseat valve 153 and unload the com 
pressor. ’ 

From the above, it is apparent that operation of valve 
153 to unload the compressor 1 may be automatically 
controlled ‘by the compressor unit control device 4 or the 
valve 153 may be manually opened and locked in open 
position by the operator to maintain the compressor un 
loaded. 
A manually operated locking mechanism 165 shown in 

FIGS. 5 and 6 for connecting the manual control rod 5 
to the carburetor throttle valve operating arm 13 com 
prises a rod 166 pivotally connected at its left-hand end 
to arm 13 intermediate its ends by a pin 167 and a pair 
of locking arms 168 operatively connected to rod 5. 
The left-hand end of rod 5 extends into the right-hand end 
of a hollow sleeve 169 and is secured to the sleeve by a 
pin 170. The pin 170 also extends through the opposite 
?ngers of a clevis 171 formed on the right-hand end of 
the lower arm 168 and the opposite ?ngers of a clevis 172 
formed on the same end of the upper arm 168. Each 
arm 168 is provided, adjacent the end opposite the end 

or 
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14 
having the clevis, with a notch or groove 173 for inter 
locking engagement with one of two arms 174 extend 
ing in opposite directions from ‘and at right angles to 
rod 166, the right-hand end of which is slidably operable 
within the hollow sleeve 169. The arms 163 ‘are nor 
mally biased out of interlocking engagement with the 
arms 174 by a double U-shaped wire spring 174a. Spring 
174a is anchored to hollow sleeve 169 by means of two 
ears or projections 175, only one of which is shown in 
FIG. 5, extending in diametrically opposite directions from 
the outer periphery of sleeve 169 and each passing through 
one of two oppositely arranged loops 176 formed in the 
spring. 
The arms 168 are rockable into interlocking engage 

ment with arms 174 on rod 166 by means of a ring 177 
surrounding the pivoted ends of these arms and manu 
ally movable by a Bowden wire 178, ‘one end of which 
extends through a bore in a lug 179 formed on the ring 
177. Wire 17% is secured to the lug 179 by a set screw 
18d. Bowden wire 178 extends through support 128 and 
panel 196 and carries on its opposite end a handle 181 
to‘ permit the operator to control locking ‘and unlocking 
of manual control rod 5 with rod 166 by pushing or pull 
ing on the Bowden wire. 

Operation 
The operation of the engine driven compressor unit 

shown in FIG. 5 is identical with the operation of the 
unit shown in FIG. 1 except the opening and holding open 
of the compressor inlet valve 153 to unload the com 
pressor 1 is e?’ected by a mechanical linkage operated 
either automatically by the compressor unit control de 
vice 4 or manually by the operator of the unit. 

Description-FIGS. 7 to‘ 10 

There is shown in FIGS. 7 to 110 a third embodiment 
of an automatically operative control device 182. The 
control device 182 is generally similar in function to the 
automatic engine governing and compressor unloading 
control device 4 shown in FIG. 1 but differs therefrom 
in certain details of structure and operation. The con 
trol device 182 is adapted to be operatively connected 
to a fuel control governor, such as that shown on page 
14, Section 2 of Detroit Diesel Series 71 Operator’s 
Manual, published by Detroit Diesel Engine Division 
of General Motors Corporation, to control the operation 
thereof, and thereby the fuel supply and speed of an 
internal combustion engine, such as a two-cycle diesel 
engine manufactured by the Detroit Diesel Engine Divi 
sion of the General Motors Corporation, ‘and also de 
scribed in this manual. 
The automatically operative control device 182 com 

prises two coaxially related diaphragms 183 and 184 of 
unequal area mounted on a common hollow stem 185:. 
and spaced apart by two shoulders 186 and 187 formed 
on said stem. The central portion of the diaphragm 183 
is clamped between a pair of diaphragm followers 188 
one of which rests against the shoulder 186 and the other 
of which is forced against the diaphragm 183 by a nut 
189 having screw-threaded engagement with the stem 185. 
The central portion of the diaphragm 184 is clamped be 
tween a pair of ‘diaphragm followers 191} one of which 
rests against the shoulder 187 and the other of which is 
forced against the diaphragm 184 by a nut 191 having’ 
screw-threaded engagement with the stem 185. The di 
aphragm 183 is clamped around its outer edge between 
two casing sections 192 and 193, ‘and the diaphragm 184 
is clamped around its outer edge between the casing sec 
tion 193 and a third casing section 194. 
The hollow stem 185 and diaphragms 183 “and 184 are 

mounted for limited movement in an axial direction 
within the control device 182 by having the right-hand 
end of hollow stem 185 slidably mounted in ‘a bore 195 
formed in the center of easing section 194 ‘and the left 
hand end of the stem slidably mounted in a bore 196 
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formed in the casing section 192. The right-hand end 
of the hollow stem 185 extends to the exterior of the 
casing section 194 and is provided with internal screw 
threads ‘for receiving a threaded stud formed on the left 
hand end of a collar member 197. The collar member 
197 is provided with an 0~ring seal 198 which is dis 
posed in an annular recess formed in the right-hand end 
of hollow stem 185, said O-ring serving to prevent leak 
age of ?uid under pressure from the interior of hollow 
stem 185. 
The left-hand end of the hollow stem 185 extends to 

the exterior of the casing section 192 and has mounted 
thereon a piston 199 which is clamped between a shoulder 
200 formed on the stem 185 adjacent its left-hand end and 
a nut 201 having screw-threaded engagement with said 
stem. - 

The piston 199 is slidably operable in a cylinder 292 
having a non-pressure head 203 through which extends 
the hollow stem 185, the end of said stem terminating in 
a chamber 284 formed between the piston 199 and a 
pressure head 205 of the cylinder. - 
A spring 206, interposed between the piston 199 and 

the non-pressure head 283, serves to yieldingly bias the 
cylinder 202 to a position in which the piston 199 rests 
against a stop shoulder 207 formed at the left-hand end 
of a bore 208 in the cylinder 202. 
Formed on the pressure head 205 is a clevis 209 to 

which is connected, as by a pin 210, one end of a link 
211, the opposite end of which is provided with an elon 
gated slot 212. The link 211 is operatively connected 
to a clevis 213 formed at one end of a lever 214, as by 
a pin 215. The lever 214 is suitably fulcnimed inter 
mediate its ends on a pin 216 carried by the opposite 
?ngers of a clevis 217 formed at one end of an arm 218 
extending outwardly from and formed integral with the 
casing section 192. The opposite end of the lever 214 
is operatively connected to one end of a link 219, as 
by a pin 219a. The other end of the link 219 is opera 
tively connected to a fuel control governor, such as the 
hereinbefore-mentioned General Motors Corporation gov 
ernor. This fuel control governor is provided with a 
spring (not shown) which is effective through the link 
219 to always bias the lever 214 in a clockwise direction 
toward a maximum speed position and the pin 215'in the 
direction of the right-hand end of the slot 212 except 
when the governor is manually operated at which time 
the slot 212 permits manual control of the governor to 
be entirely independent of and in no way aifected by 
the automatically operative control device 182. The lever 
214 may be operatively connected intermediate its ends a 
by means of a link 2191) to a lever, such as the lever 91 
shown in FIG. 1, to permit automatic control of a com 
pressor air intake control valve, such as the air intake 
control valve 8 also shown in FIG. 1, by the automati 
cally operative control device 182. 
The diaphragms 183 and 184 cooperate with the casing 

section 193 to form a chamber 220 which may be con 
nected to the storage ‘reservoir 3 shown in FIG. 1 by 
such as the pipe 48 shown in said ?gure. 
The diaphragm 184 and the casing section 194 co 

operate to form a chamber 221 which may be connected, 
as by the pipe 51 shown in FIG. 1, to the outlet side of 
the choked ?tting 52 also shown in said ?gure. 
The diaphragm 183 cooperates with the casing section 

192 to form a chamber 222 to which ?uid under pressure 
may be supplied from the chamber 220 under the con~ 
trol of a cut-oif valve mechanism 223 which will now be 
described in detail. 
As shown in FIG. 9, the casing section 192 is pro 

vided with a bore 224 and three coaxial counterbores 
225, 226, and 226a of unequal diameter. An O-ring 
seal 227 rests against an annular shoulder formed at the 
right-hand end of the counterbore 225 to provide a seal 
between the interior of said counterbore, which is con 
nected by‘a passageway 228 to the chamber 222, and 
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atmosphere. A spring seat 229 in the form of a hollow 
ring rests against the O-ring seal 227. 

Slidably mounted in the counterbore 225 is a hollow 
piston valve member 230 having extending from the op 
posite faces thereof hollow reduced cylindrical portions 
231 and 232. The hollow reduced cylindrical portion 
231 extends‘ through the hollow spring seat 229‘ and the 
O~ring 227 into the bore 224 which acts as a guide for 
said portion and the piston valve member 230. - 

Surrounding the cylindrical portion 231 and disposed 
between the spring seat 229 and the right-hand ‘face of 
the piston valve member 230 is a spring 233 for biasing 
the piston valve member 239‘ in the direction of an an 
nular disc-type valve seat 234 vwhich rests against an 
annular shoulder formed at the right-hand end of the 
counterbore 226a. The valve seat 234 is provided on one 
side with a resilient insert 235 and is retained in place 
by a plurality of radially spaced ?ngers 236 extending 
outward from the right-hand face of a hollow screw plug 
237 which closes the open end of counterbore 226a by 
having screw-threaded engagement with the casing section 
192. ' 

The right-hand ‘face of the valve seat 234 cooperates 
with the wall of counterbore 226 to form a chamber 238 

a which is constantly in communication with the chamber 
22%) through a passageway 239 extending through the 
casing sections 192 and 193. 
The hollow'reduced cylindrical portion 232 of the’ 

piston valve 239 extends with clearance through the 
valve seat 234 and the screw plug 237 into a chamber 
240 where it contacts the right~hand side of a diaphragm 
241 clamped between the casing section 192 and a spring 
housing 242 secured to said casing section as by bolts 
(not shown). The chamber 240‘ is connected to the 
chamber 222 through the hollow screw plug 237 , the space 
between the ?ngers 236 of said plug, and a passageway 
243 formed in the casing section 192 to constantly sub 
ject the right~hand face of the diaphragm 24-1 to the 
pressure in chamber 222. 
The spring housing 242 contains a spring 244 which 

is disposed between a diaphragm follower 245 in engage 
ment with the left-hand face of the diaphragm 241, and 
a spring seat 246 also located within the housing. The 
‘spring 244 acting through the diaphragm follower 245 
biases the diaphragm 241 against the end of the hollow 
cylindrical reduced portion 232 of the piston valve 230 
to move said valve in the direction of the right hand 
against the force of the spring 233 to an open position 
until the pressure in the chambers 220, 222 and 240 is 
sui?cient to overcome the force of the spring 244. 

In order to provide for adjusting the tension on the 
spring 244, the spring seat 246 has a cone-shaped notch 
formed on its left-hand face to receive the end of an 
adjusting screw 247 which has screw~threaded engage— 
ment with a threaded bore 248 in the spring housing 242. 
A look nut 249 is provided on the adjusting screw 247 
to lock said screw in any chosen adjusted position. 
Located within the casing section 194 is a ?uid actuated 

control valve mechanism 250 for supplying ?uid under 
pressure from the chamber 220 and the main reservoir 
3, which may be connected thereto by the pipe 48 as here 
inbefore mentioned, to the unloading mechanism (not 
shown) of the compresor 1 in response to the pressure of 
the ?uid compressed by the compressor and stored in the 
reservoir 3 reaching a chosen high value. 
As shown in FIG. 10, the casing section 194 is pro 

vided with a bore 251 and three coaxial counterbores 252, 
253 and 254. A disc-type valve seat 255 having a resilient 
insert ‘256 rests against an annular shoulder formed at 
the left-hand end of the counterbore 254. A bushing 257 
having an O~ring seal 258 is disposed in the right-hand end 
of the counterbore 254 with the left-hand end of the 
bushing contacting the valve seat 255. The bushing 257 
is retained in place by a screw plug 259 having screw 
threaded engagement with the casing section 194. An 0 
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ring seal 260 surrounds the bushing 257 and is retained 
in place against the casing section 194 by the screw plug 
259, said seal serving to prevent leakage of ?uid under 
pressure along the periphery of the bushing from a pas 
sageway261, formed in the casing section 194, to atmos 
phere. The passageway 261 is connected at one end to 
a chamber 262 within the bushing 257 through a plurality 
of radial ports 263 in the bushing, and at the other end to 
a chamber 264 (FIG. 7) formed in the casing section 
194 and disposed in surrounding relation to a portion of 
the hollow stem 185. 
The chamber 264 is open to the interior of the hollow 

stem 185 through a plurality of radial ports 265 in said 
stem and through a pipe 266 to the unloading mechanism 
of the compressor 1. ‘ ' 

Slidably mounted in the counterbore 252 is a hollow 
piston valve member 267 having extending from the 
opposite faces thereof hollow reduced cylindrical por 
tions 268 and 269. Surrounding the reduced cylindrical 
portion 268 is an O-ring seal 270‘ which rests against an 
annular shoulder formed at the left-hand end of the 
counterbore 252. An annular spring seat 271 rests against 
the O-ring seal 27 0 and disposed between this spring seat 
271 and the left-hand face of the piston valve member 267 
is a spring 272 for biasing the piston valve member 267 
into contact with the resilient insert 256 of the valve seat 
255 to close communication between the chamber 262 
and the interior of the counterbore 253 which is con 
nected to the chamber 220 by a passageway 273 formed 
in the casing sections 194 and 193. 
The hollow reduced cylindrical portion 269 ‘extends 

through the valve seat 255 and into the chamber 262 in 
which is disposed an operating plunger 274. The operat 
ing plunger 274 is normally biased against an inturned 
?ange formed on the right-hand end of the bushing 257 by 
a spring 275 disposed between a collar 276 formed on 
said plunger and the valve seat 255. In this position of 
the plunger 274 a resilient insert 277 provided on the 
left-hand face of the plunger is spaced a short distance 
away from the right-hand end of the reduced portion 269 
of piston valve member 267 to provide a communication 
between the chamber 262 and atmosphere through the 
hollow piston valve member 267, the bore 251, and a 
passageway 278 formed in the casing section 194 and con 
necting the bore 251 to the exterior of the casing section, 
said communication serving to vent the compressor un 
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loader. Plunger 274 has an operating stem 281 extend- - 
ing from its right-hand face through a bore 279 in the 
bushing 257, the O-ring seal 258 carried by said bushing, 
and a bore 280' in screw plug 259, to the exterior of the 
casing. ' ' 

As shown in FIGS. 7 and 8, the control valve mecha 
nism 250 is operated by a stud 282 coaxial with the stem 
281 and having screw-threaded engagement with an arm 
283. The arm 283 is pivotally mounted on a-pin 284 ex 
tending through a pair of lugs ‘285 formed integral with 
the casing section 194. The arm 283 is provided with a 
yoke 286 which ?ts around the hollow stem 185 exteriorly 
of the casing section and between the casing section and 
the collar member 197. When the stem 185 is moved in 
the direction of the left hand, in response to the pressure 
in the reservoir 3 and chamber 220 reaching the herein 
before-mentioned high value, the collar member 197 ?rst 
contacts the yoke 286 of arm 283 and rocks this arm 
about pin 284 to bring stud 282 into contact with the 
stern 281 of the plunger 274. Further movement of the 
stem 185 in the direction of the left hand will move the 
plunger 274 into contact with the end of reduced portion 
269 of piston valve member 267 to close communication 
between the unloader and atmosphere. As the stem 185 
continues to move in the direction of the left hand, the 
piston valve member 267 will be unseated from its seat 
255 to permit the ?ow of ?uid under pressure from the 
reservoir 3 to the unloader to unload the compressor. 
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Operation 

In operation, let it be assumed that the control device 
182 is connected to a fuel control means hereafter referred 
to as a fuel control governor, such as the hereinbefore 
mentioned General Motors Corporation governor, for 
the engine of van engine-driven compressor unit. Also let 
it be assumedthat this compressor unit is substantially the 
same as the compressor unit shown in FIG. 1 except the 
internal combustion engine 2 shown in FIG. 1 is replaced 
by an engine, such as the hereinbefore-mentioned two 
cycle diesel engine manufactured by the Detroit Diesel 
Engine Division of the General Motors Corporation. Let 
it be further assumed that the engine and compressor are 
stopped, and reservoir 3, chamber 220, chamber 221, 
chamber ‘222, and chamber 240 are all at atmospheric 
pressure. In the absence of fluid under pressure in cham 
bers 220, 221 and 222, the spring in the fuel control 
governor adjusts the governor to provide for the engine 
to operate at its maximum speed, and also, acting through 
the link 219 and lever 214, biases the stem 185 and dia 
phragrns 183 and 184 to the position in which they are 
shown in FIG. 7 in which the right-hand diaphragm fol 
lower 190 contacts the casing section 194. In this posi 
tion the spring 206 will bias the stop 207 in cylinder 202 
into contact with the piston 199 mounted on the stem 185 
since the chamber 204 is vented to amosphere through the 
interior of hollow stem 185, radial ports 265 in the stem, 
chamber 264, passageway 261, radial ports 263 in bush 
ing 257, chamber 262, the interior of hollow piston valve 
member 267, bore 251, and passageway 278. 

Let it be further assumed that the compressor 1 is partly 
unloaded by the operator exerting a pull on the handle 
107 to move the rod 103 and air inlet valve 8 to a posi 
tion in which said inlet valve occupies its minimum open 
position and then locking the rod 103 and valve 8 in this 
position by means of short lever 108 as has been herein 
before explained in connection with the embodiment of 
the invention shown in FIG. 1. 

Also assume that the locking mechanism 6 is operated 
to lock the manual control rod 5 to the link 219‘ instead 
of the rod 15 as hereinbefore explained in connection 
with the embodiment shown in FIG. 1. Further assume 
that the operator now, by exerting a pull on the handle 
112 and rod 5 in the direction of the right hand, changes 
the setting of the fuel control governor from the full speed 
position to a position in which the diesel engine will oper 
ate at a speed slightly above a fast idling speed. 

It will be noted that, since the pin 215 may move with 
in the slot 212 in the link 211 in the direction of the left 
hand, as the manual throttle control rod 5 is moved in 
the direction of the right hand, no movement will be 
imparted through the manual control rod 5, locking mech 
anism 6, link 219 and lever 214 to the stem 185 of the 
control device 182. Therefore, when the control rod 5 
has been moved to the position to set the fuel control gov 
ernor to operate the diesel engine at a speed slightly above 
the fast idling speed, the rod 5 may be locked in this 
position as hereinbefore explained in connection with 
FIG. 1. 

With the compressor 1 unloaded, the reservoir 3 and 
chambers 220, ‘221, 222yand 240 at atmospheric pressure, 
the control rod 5 in a position to operate the diesel en 
gine at a speed slightly above fast idling speed, and the 
manually operated valve 132 located in the supply pipe 
53 shown in FIG. 1 closed, the diesel engine may be 
started by any suitable starting mechanism (not shown). 
After the diesel engine has been started, the speed may ' 
be manually controlled by the rod 5 until the engine has 
warmed up. 
When the diesel engine has run a su?icient length of 

time to be warmed up, the compressor 1 may be loaded 
by the operator rotating the lever 108 back to the position 
in which it is shown in FIG. 1 to release the rod 103 where 
upon the spring 98 will rock the lever 104 and air inlet 



3,043,495 
19 

valve 8 in a counterclockwise direction to ‘a maximum 
air inlet valve opening position. 
With the compressor I loaded as explained above, the 

operator may manually increase the speed of the diesel 
engine to full speed and then transfer the control of the 
engine and the compressor 1 to the control device 182 
by following substantially the same procedure herein 
before described in connection with the embodiment 
shown in FIG. 1. 
As the ?uid under pressure compressed by the com 

pressor 1 is delivered to the storage reservoir 3, the pres 
sure therein and in the chamber 220 will increase. Since 
the chamber 220 is connected to the chamber 2‘22'through 
the cut-off valve mechanism 223 until the pressure in the 
chamber 241) is increased suf?ciently to de?ect diaphragm 
241, against the spring ‘244, the pressure in the chamber 
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222 will increase simultaneously with the pressure in the ‘ 
chambers 220 and 240 until the cut-o? valve mechanism 
223 operates to close communication between the cham 
bers ‘220 and 222 and trap the ?uid under pressure present 
in the chamber 222. 

Since the valve 132 in the supply pipe 53, which de 
livers ?uid under pressure from the reservoir 3 to the place 
of use, is closed, the pressure drop through choke 52 will 
be small and the pressure in chamber 221 will increase 
substantially simultaneously with the pressure in the res 
ervoir 3 and the chamber 220. Therefore, the pressures 
on opposite sides ‘of the diaphragm 184 will be equal and 
opposite. 

With the pressure on the opposite sides of both dia 
phragm 183 and diaphragm 184 equal and increasing at 
the same rate in response to the ?uid under pressure sup 
plied to the reservoir 3 by the compressor 1, these dia 
phragms and the stern 185 will remain in the position in 
which they are shown in FIG. 7 until the pressure in 
chambers 220, 221, 222 and 240 has increased suf?ciently 
to overcome the force of the spring 244 acting on one 
side of the diaphragm 241 and de?ect diaphragm 241 in 
the direction of the left hand against the opposing force 
of the spring 244. As the pressure in chamber 240 (FIG. 
9) increases to de?ect diaphragm 241 in the direction of 
the left hand, the spring 233 will move the piston valve 
230 in the direction of the left hand until the valve 230 
seats on the annular valve seat 234 and closes communi 
cation between chamber 220 and chambers 240 and 222 
to prevent a further increase in the pressure in chambers 
222 and 240 unless leakage occurs between the valve 230 
and its seat 234. 

It may be noted at this point that if leakage of ?uid 
under pressure occurs between the valve ‘230 and its seat 
234, the pressure in chamber 240 will increase and fur 
ther de?ect the diaphragm 241 in the direction of the 
left hand against the opposing force of the spring ‘244. 
As the diaphragm 241 is thus de?ected in the direction 
of the left hand, the central portion of this diaphragm 
moves out of contact with the end of the cylindrical por 
tion 232 of the hollow piston valve 230 to permit ?uid 
under pressure to ?ow from chambers 240 and 222 
through the interior of piston valve 230‘ and bore 224 to 
atmosphere. Therefore, the pressure in the chambers 240 
and 222 will remain substantially constant after the pis 
ton valve 230 seats on its seat 234 even if leakage does 
occur between the valve and its seat. 
After the piston valve 230 has seated on its seat 234 

there will be substantially no further supply of ?uid under 
pressure to the chamber 222 as the compressor 1 con 
tinues to supply ?uid under pressure to the reservoir 3 to 
cause the pressure therein and in the chambers 220 and 
221 to increase above the trapped pressure in the cham— 
ber 222. 
The characteristic of the spring 244 is such that the pres 

sure in the chambers 22%, 221, 222 and 240v must be in 
creased to a chosen high value, such as ninety (90) pounds 
per square inch and selectively determined by the position 
of the adjusting screw 247 relative to the spring housing 

20 

25 

30 

35 

40 

55 

60 

65 

70 

75 

20 
242, before a su?icient force is developed in chamber 240 
to de?ect diaphragm 241 to permit spring 233 to close 
valve 230‘. After the valve 230‘ closes, a further increase 
in pressure in chambers 22!} and 221 and on the two dia 
phragms 183 and 184 is effective to move the stem 185 
in the direction of the left hand against the opposing force 
of the trapped pressure in chamber 222. However, 
as the compressor 1 supplies additional ?uid under pres 
sure to the reservoir 3 to increase the pressure therein 
and in chambers 220 and 221 above the chosen high value, 
such as ninety (90) pounds per square inch, this increas 
ing pressure acting on the effective area of diaphragm 183 
will de?ect this diaphragm against the opposing trapped 
pressure in the chamber 222 to increase the pressure in 
chambers 222 and 240 and move the stem 185 and cylin 
der 282 carried thereby in the direction of the left hand 
to rock the lever 214 counterclockwise about the pin 216. 
As the pressure in chambers 222 and 240‘ thus tends to 

increase, the diaphragm 241 is de?ected away from the 
left-hand end of hollow cylindrical portion 231 to permit 
?uid under pressure to ?ow to atmosphere until the pres 
sure in these chambers is reduced to ninety (90) pounds 
per square inch. Consequently, the pressure in these 
chambers remains constant. 
As the lever 214 is thus rocked counterclockwise, its 

movement is transmitted through link 219 to the fuel 
control governor and through a link 21% to the lever 91. 
The setting of the fuel control governor is thus changed 
to reduce the speed of the engine 2 from full speed toward 
the fast idling speed. As the lever 91 is rocked about a 
?xed pivot pin corresponding to the pin 90 (FIG. 1), the 
roller 94 exerts a thrust on collar 95 to move rod 96 and 
link 101 to rock lever 104 and air inlet valve 8 toward 
an almost minimum open position in which the amount 
of air admitted to the inlet valve chamber of the com 
pressor 1 is reduced to a low value. 
As the pressure in reservoir 3 and chambers 220 and 

221 increases, the speed setting of the fuel control gov~ 
ernor and the opening of air inlet valve 8 will continue 
to be reduced. Upon this pressure reaching a chosen 
higher value, such as one hundred (100) pounds per 
square inch, the fuel control governor will be set in the 
position in which the engine will operate at its fast idling 
speed and the air inlet valve 8 will occupy the almost, 
minimum open position. 
With the diesel engine operating at the fast idling speed, 

the compressor will continue to supply a reduced amount 
of ?uid under pressure to the reservoir 3 to increase the 
pressure in the reservoir and in the chambers 220 and 221. 
As the pressure in these chambers increases, this pressure 
acting in chamber 220 on diaphragm 183 is effective to fur 
ther de?ect this diaphragm in the direction of the left hand 
against the opposing constant trapped pressure in chamber 
222 to move the stem 185 in the same direction until the 
collar member 197 on the stem 185 contacts the yoke 286 
of the arm 283 whereupon further movement in this di 
rection rocks arm 283 about pin 284 (FIG. 8). 
When the pressure in the reservoir 3 and chambers 220 

and 221 increases to some chosen value above one hun 
dred pounds per square inch, such as one hundred and 
?ve pounds per square inch, this pressure acting on dia 
phragm 183 is su?icient to further de?ect this diaphragm 
against the opposing constant trapped pressure in the 
chamber 222 and move the stem 185 in the direction of 
the left hand. As the stem 185 thus moves, it rocks the 
arm 283 to a position in which the stud 282 carried by the 
arm ?rst contacts the operating stem 281 (FIG. 10) of the 
control valve mechanism 250 and then moves the plunger 
274 in the direction of the left hand into contact with the 
reduced portion 269 of hollow piston valve 267 to close 
communication between the chamber 262. and atmos 
phere. Further movement of the stem 185 continues the 
rocking of the arm 283 whereupon the plunger 274 and 
the piston valve 267 are both moved in the direction of 
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the left hand to unseat the piston valve 267 from its seat 
255. When the piston valve 267 is thus unseated, ?uid 
under pressure ?ows‘ from the reservoir 3 through the pipe 
48 to the chamber 220, thence through the passageway 
273 to the interior of counterbore 253 and thence past 
the now open piston valve 267 to the chamber 262 from 
whence it flows through radial ports 263 to the passage 
way 261 which leads to the chamber 264. The ?uid under 
pressure thus supplied to the chamber 264 will ?ow from 
this chamber through the pipe 266 to the unloading mech 
anism of the compressor 1 to unload the compressor. 

Fluid under pressure supplied to the chamber 264 will 
also ?ow through the radial ports 265 in the hollow stem 
185 to the interior thereof and thence to the chamber 204 
in the shut-down cylinder 202. Fluid under pressure 
thus supplied to the chamber 204 formed between the pis 
ton 199 and the pressure head 205 of the cylinder 202 is 
effective to move the cylinder 202 with respect to the pis 
ton 199 which is anchored against movement by being 
secured to the hollow stem 185 as previously described. 
As the cylinder 202 is thus moved in the direction of the 
left hand relative to the stem 185, it will effect, through the 
link 211, counterclockwise rocking of the lever 214 about 
the pin 216. 
As the lever 214 is thus rocked counterclockwise, its 

movement is transmitted through the link 219 to the fuel 
control governor and lever 91. As the link 219' is thus 
moved, the fuel control governor will be set to a slow 
idling position in which the fuel-air mixture supplied to 
the diesel engine is reduced to an amount just su?icient 
to operate the engine-compressor unit with the compres~ 
sor 1 unloaded. 
When the lever 91 is rocked about the ?xed pivot pin 

corresponding to the pin 90 (FIG. 1) by the link 219, the 
roller 94 acting through rod 96 and link 101 rocks lever 
104 and the air inlet valve 8 to‘ the minimum open posi 
tion of said valve in which the amount of air admitted to 
the inlet valve chamber of the compressor 1 is further re 
duced to a very low value which is less than the herein 
before-mentioned low value. 
With the reservoir 3 charged to the chosen pressure 

of one hundred and ?ve (105) pounds per square inch, 
the compressor 1 unloaded, and the diesel engine operat 
ing at its slow idling speed, let it be assumed that the op 
erator opens the manually controlled valve 132 to permit . 
?uid under pressure to ?ow from the reservoir 3 through 
the choked ?tting 52, pipe 53 and the valve 132 to the 
place of use. Let it also be assumed that, when the 
valve 132 is opened, the devices located at the place of 
use of the ?uid under pressure are operated at a speed 
less than their maximum speed and under a load less 
than maximum load. Therefore, the rate of ?ow of 
?uid under pressure through choke ?tting 52 is less than 
the maximum rate possible. However, this ?ow of ?uid 
under pressure will cause a reduction in the pressures in 
the reservoir 3 and chambers 220' and 221 at a corre 
sponding rate. Consequently, due to the drop in pressure 
caused by the ?ow through the choked ?tting 52, and the 
fact that ?uid under pressure may ?ow unrestricted from 
chamber 221 to the place of use, the pressure in cham 
her 221 will become less than and will reduce more rapid 
ly than the pressure in the chamber 220, the rate and 
degree of reduction in chamber 221 varying with the quan 
tity of ?uid under pressure delivered to the devices locat 
ed at the place of use. Therefore, when ?uid under pres 
sure begins to flow from the reservoir 3 to the place of 
use, with consequent reduction of ?uid pressure in cham 
her 221, the resulting difference in the pressures in cham 
bers 220 and 221 acting on opposite sides of diaphragm 
184 reduces the force acting on the stem 185 in the direc 
tion of the left hand. As the force acting in the direction 
of the left hand on stem 185 reduces, as just explained, 
the opposing force of the spring in the fuel control gov 
ernor and the force of the trapped ?uid under pressure in 
the chamber 222 moves the stem 185 in the direction of 
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the right hand. As the stem 185 moves in the direction 
of the right hand, the collar member 197 will be moved 
away from'yoke 286 whereupon the control valve. mech 
anism 250 will operate to vent ?uid under pressure from 
the unloading mechanism of the compressor 1 to load the 
compressor and from the chamber 204 in cylinder 202. 
As ?uid under pressure is vented from the chamber 204 I 

by the control valve mechanism 250, the spring 206 acting 
between the piston 199 and the non-pressure head 203 
moves the cylinder 202 relative to the piston 199 and 
stem 185 until the stop 20’! formed at the left-hand end of 
the bore 208 in the cylinder 202 contacts the piston 199. 
As the cylinder 202 is moved in the direction of the 

right hand relative to the piston 199 and stem 185 by the 
spring 206, the spring in the fuel control governor, acting 
through link 219, rocks the lever 214 clockwise about the 
pin 216 to maintain pin 215 in contact with the right 
hand end of the slot 212 in the link' 211. As the lever 
214 is thus rocked clockwise by the spring in the fuel con 
trol governor, the setting of the fuel control governor is 
changed from slow idling to fast idling to slightly in 
crease the speed of the engine 2. 
Movement of the link 219 is also effective to rock the 

lever 91 about the ?xed pivot pin corresponding to the pin 
90* to move the roller 94 (FIG. 1) away from the collar 
95 whereupon the spring ‘98 expands to move the rod 96 
to maintain the collar 95 in contact with the roller 94. 
The movement of the rod 96 is transmitted through the 
link 101 to the lever 104 to rock this lever and the air 
inlet valve 8 from the hereinbefore-mentioned minimum 
open position to the almost minimum open position to 
slightly increase the volume of atmospheric air that is ad 
mitted to the inlet valve chamber of the compressor 1. 

After the stop 207 at the left-hand end of the bore 208 
in the cylinder 202 contacts the piston 199 carried by 
the stem 185, the cylinder 202 will be moved in the di 
rection of the right hand along with the stem 185 which 
is being moved in this direction in response to the reduc 
tion in the pressures in the chambers 220‘ and 221 result 
ing from the use of ?uid under pressure from the reser 
voir 3. This continued movement of the cylinder 202 in 
the direction of the right hand will permit further clock 
wise rocking of the lever 214 about pin 216 by the spring 
in the fuel control governor and a change in the governor 
setting to increase the speed of the diesel engine above 
fast idling speed and the opening of the air inlet valve 
8 to increase the amount of atmospheric air that may 
?ow through the inlet pipe 7 to the inlet valve chamber of 
the compressor 1 which is now loaded as hereinbefore 
explained. 
From the above it is apparent that the speed of the 

diesel ‘engine and the opening of air inlet valve 8 are in 
creased, and the‘ compressor 1 loaded automatically in 
response to the rate of ?ow of ?uid under pressure from 
the reservoir 3 to the place of use. 

After the compressor 1 is thus loaded, the ?uid that 
is compressed by the compressor 1 is supplied to the reser 
voir 3 through pipe 9. However, the rate at which ?uid 
under pressure is supplied to the reservoir 3 when the com 
pressor 1 is ?rst loaded and the speed of the engine in 
creased slightly above fast idling speed is less than the 
rate at which it is ?owing from the reservoir 3. Conse 
quently, the pressures in the chambers 220 and 221 will . 
continue to reduce to cause the stem 1185 to continue to 
move in the direction of the night hand and permit a 
further increase in the speed of the engine and the output 
of the compressor 1. 

Since it has been assumed that the devices located at 
the place of use of the ?uid under pressure are operating 
at less than maximum speed and load, the limited rate of 
?ow of ?uid under pressure from the reservoir 3 is not, 
great enough to provide the differential of forces on the 
stem 185 of the control device 182 required to increase 
the speed of the diesel engine to full speed, but will pro 
vide a differential of forces on stem 185 su?icient to auto 



3,043,495 
23 

matically increase the speed of the engine proportional 
to this rate of ?ow. As a consequence of this increase in 
the speed of the engine, the output of the compressor 1 
will be increased. When the out-put of the compressor 1 
has been increased until the quantity of ?uid under pres 
sure supplied per minute to the reservoir 3 is the same as 
the quantity per minute that ?ows from the reservoir to 
the place of use, there will be no further reduction in the 
pressures in the reservoir 3 and in the chambers 220 and 
221 to e?ect a further increase in the speed of the engine. 
Consequently, when the speed of the engine and the out 
put of the compressor 1 have been increased su?iciently 
to establish this state of equilibrium, there will be no 
further change in the speed of the engine as long as the 
rate of use of ?uid under pressure from the reservoir re 
mains constant. , 

lIf now the speed of, and the load on the devices located 
at the place of use of the ?uid under pressure are reduced, 
or increased until the devices are operating at their maxi 
mum speed and under maximum load, the control device 
182 will respond to these changes in the same way as the 
control device 4 shown in FIG. 1 and will operate to con 
trol the diesel engine and the compressor 1 the same as 
the control device 4. Therefore a detailed description of 
the operation of the control device 182 in response to a 
reduction or an increase in the speed and load on these 
devices is not necessary. 
Although two forms of a compressor unit ‘and three 

forms of a compressor unit control device embodying the 
invention are shown and described herein, it is to be un 
derstood that various changes and modi?cations may be 
made therein within the scope of the appended claims 
without departing [from the spirit ‘and scope of the 
invention. 
Having now described the invention, what I claim as 

new and desire to secure by Letters Patent is: 
1. In combination, a ?uid pressure storage reservoir, a 

?uid compressor for supplying ?uid under pressure to said 
reservoir, a power means for driving said compressor, a 
control means for controlling the supply of fuel to said 
power means for varying the power output of said power 
means, choke means connected to said reservoir via which 
?uid under pressure ?ows vfrom said reservoir to a place 
of use, and a ?uid pressure operated control device con 
nected to said control means and having abutment means 
in ?uid communication with and subject opposingly to 
the pressure in said reservoir and to the pressure on the 
downstream side of said choke means vfor controlling op 
eration of said control means. 

2. The combination with a ?uid pressure storage reser 
voir, a ?uid compressor for supplying fluid under pressure 
to said reservoir, said compressor having an inlet conduit, 
a ?uid intake control valve in said conduit for controlling 
the intake of ?uid to the compressor, a power means for 
driving said compressor, and fuel control means for con 
trolling the supply of fuel to said power means for vary 
ing the power output of said power means, of ?uid pres 
sure operated means connected to said fuel control means 
and intake control valve for concurrently actuating them 
to vary the power output of the power means and the 
intake of ?uid to the compressor, ?ow sensing means com 
prising choke means connected to said reservoir via which 
?uid under pressure ?ows from said reservoir to a place 
of use, and conduit means connecting the inlet and outlet 
sides of said choke means to opposite sides of said ?uid 
pressure operated means to cause said ?uid pressure op 
erated means to operate in response to the pressure dif 
ference between the inlet and outlet sides of said choke 
means. 

3. The combination with a ?uid pressure storage reser 
voir, a ?uid compressor ‘for supplying ?uid under pres 
sure to said reservoir, said compressor having an air inlet 
conduit, a ?uid intake control valve in said conduit for 
controlling the intake of ?uid to the compressor, a com 
pressor unloading mechanism, a control means for e?ect 
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ing operation of said unloading mechanism to unload 
said compressor, a power means for driving said compres~ 
sor, and fuel control means for e?ecting the supply of 
‘fuel to said power means for varying the power output of 
said power means, of an operating means connected to 
said fuel control means and to said intake control valve 
for concurrently actuating them to vary the power output 
of the power means and the intake ‘of ?uid to the compres 
sor, choke means connected to said reservoir via which 
?uid under pressure ?ows ‘from said reservoir to a place 
of use, and a ?uid pressure operated means connected to 
said operating means and having abutment means in ?uid 
communication with and subject opposingly to the pres 
sure in said reservoir and to the pressure on the down 
stream side of said choke means, and conduit means con 
necting the inlet and outlet sides of said choke means to 
said ?uid pressure operated means to cause said ?uid pres 
sure operated means to operate in response to the pres 
sure di?erence between the inlet and outlet sides of said 
choke means to e?ect operation of said intake control 
valve, unloading control means and fuel control means. 

4. In combination, a ?uid pressure storage reservoir, 
a ?uid compressor for supplying ?uid under pressure to 
said reservoir, a compressor unloading mechanism, a con 
trol means for effecting operation of said unloading 
mechanism to unload said compressor, a power means 
for driving said compressor, fuel control means for con 
trolling the speed of said power means, and connected to 
said fuel control means and a ?uid pressure operated 
means responsive to the rate of demand of ?uid under 
pressure from said storage reservoir for controlling the 
operation of said unloading control means and :fuel con 
trol means. 

5. The combination with a ?uid pressure storage reser— 
voir, a ?uid compressor for supplying ?uid under pressure 
to said reservoir, said compressor having an inlet conduit, 
a ?uid intake control valve in said conduit ‘for controlling 
the intake of ?uid to the compressor, a power means for 
driving said compressor, and fuel control means for con 
trolling the supply of fuel to said power means for vary 
ing the power output of said power means, of an operat 
ing means connected to said ‘fuel control means and to 
said control valve for concurrently actuating them to vary 
the power output of the power means and the intake of 
?uid to the compressor, a ?uid pressure operated means 
connected to said operating means, ?ow sensing means 
comprising a choke via which ?uid under pressure ?ows 
from said reservoir to a place of use, and conduit means 
connecting the inlet and outlet sides of said choke means 
to opposite sides of said ?uid pressure operated means 
to cause said ?uid pressure operated means to e?ect oper 
ation of said intake control valve and power control 
means, said ?uid pressure operated means comprising a 
casing, a differential area abutment means in said casing 
having two diaphragms of unequal area, a ?rst chamber 
formed between said two diaphragms and subject to the 
pressure in said reservoir, and a second chamber formed 
between the larger of said diaphragms and said casing 
and subject to the pressure on the downstream side of 
said choke which pressure is proportional to the rate of 
?ow of ?uid from said reservoir, said di?erential area 
abutment means being movable in one direction in re— 
sponse to a simultaneous and equal increase in pressure 
in said ?rst and said second chambers above a ?rst chosen 
pressure and movable in the opposite direction in response 
to the pressure in said second chamber reducing below 
the pressure in said ?rst chamber, and means preventing 
movement of said di?erential abutment means in said 
one direction until the pressure in said ?rst chamber ex 
ceeds said ?rst chosen pressure. 

6. The combination with a ?uid pressure storage reser 
voir, a ?uid compressor for supplying ?uid under pres 
sure to said reservoir, said compressor having an inlet 
conduit, a ?uid intake control valve in said conduit for 

75 controlling the intake of ?uid to the compressor, a power 
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means for driving said compressor, and fuel control means 
for controlling the supply of fuel to said power means for 
varying the power output of said power means, of an 
operating means connected to, said fuel control means 
and to said control valve for concurrently actuating them 
to vary the power output of the power means and the 
intake of ?uid to the compressor, a ?uid pressure operated 
means connected to said operating means, ?ow sensing 
means comprising a choke means via which ?uid under 
pressure ?ows from said reservoir to a place of use, con 
duit means connecting the inlet and outlet sides of said 
choke means to opposite sides of said ?uid pressure oper 
ated means to cause said ?uid pressure operated means 
to effect operation of said intake control valve and fuel 
control means, and manual control means selectively con 
nectable to said operating means in such manner as to 
control operation of said fuel control means and said 
?uid intake control valve jointly or separately independ 
ently of said ?uid pressure operated means. 

7. The combination with a ?uid pressure storage reser 
voir, a ?uid compressor for supplying ?uid under pres 
sure to said reservoir, said compressor having an inlet' 
conduit, a ?uid intake control valve in said conduit for 
controlling the intake of ?uid to the compressor, a dis 
charge communication connected to said reservoir, a prime 
mover for driving said compressor, and a fuel control 
means for controlling the supply of fuel to said prime 
mover for varying the power output of said prime mover 
and the ?uid under pressure supplied by said compressor 
to said reservoir, of an operating means yieldingly con 
nected to said fuel control means and to said intake con 
trol valve so constructed as to provide concurrent or 
separate operation of said-fuel control means and said 
intake control valve to vary simultaneously or separately 
the power output of said prime mover and the volumetric 
ef?ciency of said compressor, a ?uid pressure operated 
means operatively connected to said operating means to 
control the concurrent operation of said fuel ?ow con 
trol means and said intake control valve, ?ow sensing 
means comprising a choke means via which ?uid under 
pressure ?ows from said reservoir to a place of use, con 
duit means connecting the inlet and outlet sides of said 
choke means to opposite sides of said ?uid pressure oper 
ated means to cause said ?uid pressure operated means 
to operate in response to the pressure difference between 
the inlet and outlet sides of said choke means, a ?rst 
manually operated control means ‘for controlling oper 
ation of said operating means, a manually operated lock 
ing means for connecting and disconnecting said ?rst 
manually operated control means to and from said oper 
ating means to permit manual operation of said fuel oper 
ating means, and a second manually operated control 
means for controlling manual operation of said ‘intake 
control valve independently of said ?rst-mentioned manu 
ally-operated control means. i 

8. The combination with a ?uid pressure reservoir, a 
?uid compressor for supplying ?uid under pressure to said 
reservoir, said compressor having an inlet conduit, a ?uid 
intake control valve in said conduit for controlling the in 
take of ?uid, a prime mover for driving said compressor, 
and a fuel control means for controlling the supply of 
fuel to said prime mover to vary the output of said com 
pressor, of a ?uid conduit means for conveying ?uid un 
der pressure from said reservoir to a place of use, a flow 
sensing means comprising a choke means connected to 
said reservoir ‘by being disposed in said ?uid conduit 
means via which ?uid under pressure ?ows from said 
reservoir to said ?uid conduit means on the downstream 
side of' said choke means, and a ?uid pressure operated 
means connected to said fuel control means and to said 
?uid intake control valve and comprising a casing, a dif 
ferential abutment means in’said casing having two di 
aphragms of unequal area, said abutment means being op 
eratively connected to said ?uid intake control valve and 
said fuel control means, a ?rst chamber formed between 
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said two diaphragms subject to the pressure of ?uid in said 
reservoir, a second chamber formed between the larger‘ 
of said diaphragms and said casing subject to the pressure 
in said ?uid conduit means on the outlet side of said 
choke, resilient means arranged to oppose movement of 
said differential abutment means in one direction upon 
an increase in the pressure in said ?rst and said second 
chambers in the absence of a difference in pressure in said 
chambers and to effect movement of said differential abut 
ment means in the opposite direction upon the pressure 
in said ?rst chamber exceeding the pressure in said second 
chamber to a degree proportional to the difference in the 
pressure in said ?rst and said second chambers to effect 
control of said intake control valve and said fuel control 
means in unison with variations in the pressure in and 
the rate of ?ow of ?uid under pressure from said res 
ervoir. 

9. The combination with a ?uid pressure reservoir, a 
?uid compressor for supplying ?uid under pressure to said 
reservoir, said compressor having an inlet conduit, a ?uid 
intake control valve in said conduit for controlling the in 
take of ?uid, an internal combustion engine for driving 
said compressor, a fuel control means for controlling the 
?ow of fuel to said engine to vary the output of said com 
pressor, of a ?uid conduit means for conveying ?uid under 
pressure from said reservoir to a place of use, a ?ow sens 
ing means comprising a choke connected to said reservoir 
by being disposed in said ?uid conduit means via which 
?uid under pressure ?ows from said reservoir to said place 
of use, and a ?uid pressure operated means connected to 
said fuel control means and to said ?uid intake control 
valve and comprising a casing, a differential abutment 
meansin said casing having two diaphragms of unequal 
area and being operatively connected to said ?uid intake 
control valve and said fuel control means, the adjacent 
faces of both diaphragms of said abutment means being 
subject to the pressure of ?uid in‘said reservoir, and the 
other face of the larger of said diaphragms being subject 
to the pressure in said ?uid conveying means on the outlet 
side of said choke, a movable abutment arranged in 
spaced-apart parallel relationship to said differential abut- , 
ment means and having an effective area greater than the 
effective area of the smaller and less than the effective area 
'of the larger diaphragm of said differential abutment 
means, one face of said movable abutment being subject to 
the pressure of ?uid in said reservoir, a lever having one 
end operatively connected to said differential abutment 
means and the other end operatively connected to said 
movable abutment, a fulcrum for said lever contacting said 
lever intermediate the ends of the lever, said fulcrum con 
stituting a spring cage, a spring seat, a spring disposed be 
tween said spring seat and said spring cage to bias‘ said 
lever, differential abutment means, and movable abutment 
in a direction to position said intake control valve and said 
fuel control means in their maximum open position, and a 
stop to limit movement of said movable abutment in a di 
rection to rock said lever against the biasing force of said 
spring and thereafter render only said differential abutment 
means effective to rock said lever against the biasing 
force of said spring. 

10. The combination with a ?uid pressure storage res 
ervoir, a ?uid compressor for supplying ?uid under pres 
sure to said reservoir, said compressor having a compres 
sion chamber and an unloading valve for controlling ?ow 
of ?uid from said compression chamber to atmosphere, 
a prime mover for driving said compressor, and a fuel 
control means for controlling the supply of fuel to said 
prime mover for varying the power output of said prime 
mover, of a ?uid pressure operated means connected to 
said fuel control means, ?ow sensing means comprising a 
choke means connected to said reservoir via which ?uid 
under pressure ?ows from said storage reservoir to a place 
of use, conduit means connecting the inlet and outlet sides 
of said choke means to opposite sides of said ?uid pres 
sure operated means to cause said ?uid pressure operated 
means to operate in response to the pressure di?erence 
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between the inlet and outlet sides of said choke means, 
a ?rst operating means connecting said ?uid pressure op 
erated means and said fuel control means for actuating 
said fuel control means to vary the power output of said 
prime mover, and a second operating means connected 
to said ?rst operating means and having a lost motion 
connection with said unloading valve to e?ect operation 
of said unloading valve to unload the compressor in re 
sponse to a predetermined movement of said ?rst operating 
means by said ?uid pressure operated means and corre— 
sponding to actuation of said fuel control means to effect 
a chosen power output of said prime mover. 

11. The combination with a ‘?uid pressure storage res 
ervoir, a ?uid compressor for supplying ?uid under pres 
sure to said reservoir, said compressor having a com 
pression chamber and an unloading valve for controlling 
?ow of ?uid from said compression chamber to atmo 
sphere, a prime mover for driving said compressor, a fuel 
control means for controlling the supply of fuel to said 
prime mover for varying the power output of said prime 
mover, of a ?uid pressure operated means connected to 
said fuel control means, a ?ow sensing means comprising 
a choke means connected to said reservoir via which ?uid 
under pressure ?ows from said storage reservoir to a place 
of use, conduit means connecting the inlet and outlet sides 
of said choke means to opposite sides of said ?uid pres 
sure operated means to cause said ?uid pressure operated 
means to operate in response to the pressure difference 
between the inlet and outlet sides of said choke means, a 
?rst operating means connecting said ?uid pressure 0p 
erated means and said fuel control means for actuating ' 
said fuel control means to vary the power output of said 
prime mover, and a second operating means connected to 
said ?rst operating means and having a lost motion con 
nection with said unloading valve to effect operation of 
said unloading valve to unload the compressor in response 
to a predetermined movement of said ?rst operating means 
by said ?uid pressure operated means and corresponding 
to actuation of said fuel control means to e?ect a chosen 
power output of said prime mover, a ?rst manual control 
means selectively connected to said ?rst operating means 
for jointly controlling the operation of said fuel control 
means and said unloading valve, and a second manual con 
trol means connected to said second operating means for 
separately controlling the operation of said unloading 
valve. 

12. The combination with a ?uid pressure storage res 
ervoir, a ?uid compressor for supplying ?uid under pres 
sure to said reservoir, said compressor having a compres 
sion chamber, an inlet conduit, a ?uid intake control valve 
in said conduit for controlling the intake of ?uid to said 
compression chamber and an unloading valve for con~ 
trolling ?ow of ?uid from said compression chamber to 
atmosphere to unload the compressor, a prime mover for 
driving said compressor, and a fuel control means for con 
trolling the supply of fuel to said prime mover to vary the 
power output of said prime mover and the ?uid under 
pressure supplied by said compressor to said reservoir, of 
?ow sensing means comprising choke means connected 
to said reservoir via which ?uid under pressure flows from’ 
said reservoir to a place of use, a control device having 
abutment means, one side of which is in ?uid communica 
tion with said reservoir and the other side of which is in 
?uid communication with the downstream side of said 
choke means for controlling the operation of said control 
device, an operating means providing a resilient connec 
tion between said control device and said fuel ?ow con 
trol means, a ?rst manually operable control rod having 
an abutting connection with said operating means, a direct 
connection with said intake control valve, and a lost 
motion connection with said unloading valve to provide 
for automatic control of the supply of fuel to the engine, 
the quantity of atmospheric ?uid supplied to said com 
pression chamber and the unloading of the compressor by 
said control device in response to variations in the pres 

20 

25 

30 

40 

45 

65 

70 

75 

. 23 , a 

sure on opposite sides of said abutment and consequently 
the rate of ?ow from said storage reservoir and permit 
manual control of said intake control valve and said un 
loading valve independently of said control device, a 
second manually operable control rod selectively con 
nected to said operating means for controlling operation 
of said fuel control means independently of said control 
device, a ?rst manually operated locking means for lock 
ing said ?rst manually operable control rod in a position 
in which said intake control valve limits the quantity of 
atmospheric ?uid that may ?ow to said compression cham 
ber ‘and said unloading valve unloads said compressor, 
and a second manually operated locking means for selec 
tively connecting and disconnecting said second manually 
operable control rod to. and from said operating means. 

13. The combination with a ?uid pressure reservoir, a 
?uid compressor for delivering ?uid under pressure to 
said reservoir, said compressor having a compression 
chamber, an inlet conduit, a ?uid intake control valve in 
said conduit for controlling the intake of ?uid to said 
compression chamber, and an unloading valve for con 
trol-ling ?ow of ?uid from said compression chamber to 
‘atmosphere to unload the compressor, a prime mover for 
driving said compressor, and a fuel control means for 
controlling the supply of fuel to said prime mover to vary 
the power output of said prime mover, of means for con 
veying ?uid under pressure from said reservoir to a place 
of use, a ?ow sensing means comprising a choke means 
connected to said reservoir by being disposed in said 
?uid conveying means via which ?uid under pressure ?ows 
from said reservoir to said place of use, an ‘automatically 
operative control device having’ abutment means subject 
opposingly to the pressure of ?uid in said reservoir and 
the pressure on the downstream side of said choke means 
for controlling the operation of said control device in 
accordance with the rate of ?ow o-f ?uid under pressure 
through said choke means, a ?rst operating means con 
necting said fuel control means and said control device, a 
manually operable control rod directly connected to said 
intake control valve ‘and having a lost motion connection 
with said unloading valve, manually operated locking 
means for locking said control rod in a position in which 
said intake control valve occupies a minimum open posi 
tion and said unloading valve opens said compression 
chamber to atmosphere to unloadrsaid compressor, bias 
ing means normally e?ective, when said control rod is 
unlocked, to move said rod to‘ a position in which said 
intake control valve occupies a maximum open position 
and said unloading valve closes communication between 
said compression chamber and atmopsere to load said 
compressor, and‘ second operating means providing an 
abutting connection between said control device and said 
manually operable control rod to permit automatic con 
trol of said intake control valve, said unloading valve and 

' said fuel control means by said control device when said 
manually operable control rod is unlocked. 

14. The combination with a ?uid pressure reservoir, a 
?uid compressor for delivering ?uid under pressure to 
said reservoir, said compressor having a ?uid intake con 
trol valve for controlling the intake of ?uid to a com— 
pressing chamber of the compressor and an unloading 
valve for controlling ?ow of ?uid from said chamber to 
‘atmosphere to unload the compressor, and a prime mover 
for driving said compressor, said prime mover having a 
fuel control means for controlling the supply of fuel to 
said prime mover to vary the speed of said prime mover 
and the output of said compressor, of means for convey 
ing ?uid under pressure from said reservoir to a place of 
use, a ?ow sensing means comprising a choke means con 
nected to said reservoir by being disposed in said ?uid 
conveying means via which ?uid under pressure ?ows 
from said reservoir to said place of use, a ?uid pressure 
operated control device having abutment means in ?uid 
communication with and subject opposingly to the pres 
sure of ?uid in said reservoir and the pressure on the 
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downstream side of said choke means for controlling the 
operation of said control device in accordance with the 
rate of flow of ?uid under pressure through said choke 
means, a ?rst operating means connecting said fuel con 
trol means and said control device, a manually operated 
control rod directly connected to said intake control valve 
and having a lost motion connection with said compressor 
unloading valve, manually operated locking means for 
locking said manual control rod in a position in which said 
intake control valve occupies a minimum open position 
and said unloading valve opens said ‘compressing chamber 
to ‘atmosphere to unload said compressor, biasing means 
normally e?ective, when said control rod is unlocked, to 
move said rod to a position in which said intake control 
valve occupies a maximum open position and said unload 
ing valve closes communication between said compression 
chamber and atmosphere to load said compressor, and a 
second operating means comprising an abutting connec 
tion between said control device and said control rod and 
a lost motion connecton with said compressor unloading 
valve to provide for automatic control of said intake con~ 
trol valve, said unloading valve, and said fuel control 
means by said control ‘device when said control rod is 
unlocked by said manually operated locking means and 
only automatic control of said fuel ?ow control means 
by said control device when said control rod is manually 
moved to its locked position and locked in said position 
in which said compressor is unloaded. 

15. The combination with a ?uid pressure reservoir, 
a ?uid compressor for delivering ?uid under pressure to 
said reservoir, said compressor having a compression 
chamber, an inlet conduit, a ?uid intake control valve in 
said conduit for controlling the intake of ?uid to said 
compression chamber, and an unloading valve for con 
trolling ?ow of ?uid from said compression chamber to 
atmosphere to unload the compressor, a prime mover for 
driving said compressor, and a fuel control means for con 
trolling the supply of fuel to said prime mover to vary 
the speed of said prime mover and the output of said com 
pressor, of means for conveying ?uid under pressure from 
said reservoir to a place of use, a ?ow sensing means com 
prising a choke means connected to said reservoir by being 
disposed in said ?uid conveying means via which ?uid 
under pressure ?ows from said reservoir to said place of 
use, an automatically operative ‘control device having abut 
ment means in ?uid communication with and subject 
opposingly to the pressure of ?uid in said reservoir and 
the pressure on the downstream side of said choke for 
controlling the operation of said control device in accord 
ance with the rate of ?ow of fluid under pressure through 
said choke means, a ?rst operating means providing a 
resilient connection between said fuel control means and 
said control device, a ?rst manually operated control rod 
directly connected to said intake control valve and having 
a lost motion connection with said unloading valve, manu 
ally operated locking means for locking said manual con 
trol rod in a position in which said intake control valve 
occupies a minimum open position and said unloading 
valve opens said compression chamber to atmosphere to 
unload said compressor, biasing means normally e?ective 
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when said control rod is unlocked to move said rod to a 
position in which said intake control valve occupies a 
maximum open position and said unloading valve closes 
communication between said compression chamber and 
atmospere to load said compressor, a second operating 
means comprising an abutting connection between said 
control device and said manual control rod to permit 
manual'control of said ?uid intake control valve and said 
unloading valve independently of said control device, and 
automatic control of said ?uid intake control valve, said 
unloading valve, and said ‘fuel control means by said con 
trol device When said manually operated control rod is 
unlocked by said manually operated locking means, a 
second manually operated control rod selectively con 
nected to said fuel control means, and manually operated 
locking means for selectively locking said last-mentioned 
control rod to said fuel control means on that side of said 
resilient connection opposite said control device to permit 
manual control of said fuel ?ow control means independ 
ently of said control device. 

, 16. The combination with a ?uid pressure storage res 
ervoir, a ?uid compressor for supplying ?uid under pres 
sure to said reservoir, and an internal combustion engine 
for driving said compressor, said engine having a car 
buretor, of means for controlling the air-fuel ratio‘ of the 
fuel supplied through said carburetor to said engine to 
vary the speed of said ‘engine and the output of said 
compressor, choke means connected to said reservoir and 
via which ?uid under pressure ?ows from said reservoir 
to ‘a place of use, an automatically operative control de 
vice having abutment means in ?uid communication with 
and subject opposingly to the pressure‘ in said reservoir 
and the pressure on the downstream side of said choke 
means for controlling the operation of said control device 
in accordance with the rate of ?ow of ?uid from said 
reservoir, a yieldable link for connecting said control de 
vice to said ratio controlling means to provide for auto 
matic control of the speed of said engine by said control 
device, a manually operable control rod for manually 
controlling the speed of said engine, and a manually 
operable locking means selectively operable to connect 
said manually operable control rod to said. ratio con 
trolling means to permit manual control of the speed of 
said engine independently of said control device upon the 
application of a manual force to said ‘manual control rod 
in excess of the resisting force of said yieldable link. 
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