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This invention relates to compressor appara-
bus, and more particularly to a controlling device
for combustion engine driven compressor units.

One object of the invention is to control the
speed of the unit and, therefore, the discharge
output of the compressor in accordance with the
variations in the rate at which the discharge out-
Put of the compressor is consumed.

Another object is to minimize the number of
periods of unloading and reloading of the com-
Pressor.

QOther objects will be in part obvicus and in
part pointed out hereinafter.

In the drawings accompanying this specifica-
tion and in which similar reference numerals
vefer 1o similar parts,

figure 1 is g side elevation, partly broken away,
of a compressor unit eqmpped with a controlling
device constructed in accordance with the prac-
tice of the invention, and

¥igures 2 and 3 are vertical views, parily in
section, of details of the invention.

Referring more particularly to the drawings,
230 designates the compressor and 21 the internal
combustion engine of the unit having their re-
spective shafts 22 and 23 connected together by
2 coupling 24,

The compressor 28 is shown as being of the
multi-stage vertical type having a first stage
cylinder 285 and a second stage cylinder 28 and
pistons 27 and 28, respectively therein for com-
pressing the fiuid medium which is delivered to
the compressor by an inlet conduit 29 connected
t0o a head 38 for the cylinders. The discharge
putput of the compressor passes from the head
38 through a conduit 3i connected to a storage
vecgiver 32,

The admission of fluid into the cylinders 25 and
29 is controlled by suitable inlet valve mecha-
nilsms 33 arranged in the head 39: The head also
containg discharge valve mechanisms 34 for con-
trolling the discharge of compressed fluid from
the cylinders into the head, and the head 30 may
he provided with a suitable passage (not shown)
to convey the fluid from the discharge valve of
the low pressure cylinder to the inlet valve of
the high pressure eyvlinder.

The load on the cylinders 28 and 26 is con-
frolled by unloading devices 35 that operate to
unseat the valve elements 48 of the valve mecha-
nisms 3. In the form shown each unloading de-
vice 38 comprises g piston 37 which is recipro-

cable in a chamber 38 in the upper wall of the
head 38 and depending fingers 39 on the piston

for engagement with the valve glement 36, A
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spring 49 inferposed bhetween the valve mecha-
nism 33 and the piston 37 normally holds the pis-
ton 3T in retracted position and the fingers 38
out of the engagement with the valve element 38.

The pistons 37T are actuated for unseating the
valve elements 36 by pressure fluid which is con-
veyed to the chambers 38 by a conduit 41 leading
irom an auxiliary valve mechanism 42 to which
pressure fluid is conveyved from the receiver 32
by a conduit 43.  The valve mechanism 42 com-
prises a casing &4 having an axial bore 45 the
upper portion of which is in constant communi-
cation with the conduit 42 and constitutes a
pressure chamber 446. The chamber 48 opens at
its lower end into a valve chamber 47, and at the
juncture of the chambers is a beveled seat 48 for
a valve €9 reciprocable in the chamber 47.

The valve 49 is normally held against the seat
22 by a spring B8 encircling g guide rod 51 that
extends into a recess 52 in the lower portion of
the valve and has a coniform head 53 for point-
engagement with the valve. The spring 59 is cal-
ibrated to yield to a predetermined maximum
recelver pressure. Its upper end seats against
the coniform head 53 and the lower end against
a, shoulder 54 within a sleeve 55 which loosely
encircles the guide rod 3! and is threaded into
the lower énd portion of the casing 44 for vary-
ing the force of the spring 50. More particu-
larly, the sleeve 58 is in threaded engagement
with a bushing 36 which ig itself threaded into
the casing 44 for adjustment endwise thereof and
is provided at its upper end with a beveled seat
57 for a corresmndmg beveled seating surface 532
at the lower end of the valve 43.

The valve 49 is guided only by the guide rod 5i
and is of smaller diameter than the chamber 47
to define a pathway for the passage of pressure
fluid to the conduit 41 which Opens into the valve
chamber 47 at a point between the seats 48 and
67. Near the upper portion of the valve is an ex-
ternal flange 89 which is of slightly smaller diam-
eter than the chamber 47 fo partly restrict the
flow of the pressure fluid passing to the conduit
41, and the upper surface of said flange 59 con-
stitutes a pressure surface 60 against which the
fluig 1*11p11‘1g85 at the 1nstant communication is
established between the chambers 46 and &7 to
cause the valve to duickly shap downwardly
against the seat 57 and thereby prevent the loss
of pressure fluid through the bushing 5¢ and the
sleeve 88 to the atmosnhere |

In practice, the upper end of the valve 49 is
consvantly subjecied to the force of the pressure
in the chambper 486, this being receiver pressure,
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and the spring 50 is adjusted to yield to a cer-
tain predetermined maximum receiver pressure.
Thus, when the pressure fluid in the chamber 4%
reaches that certain predetermined maxlmuni
value it will unseat the valve 49 and, striking
against the flange 59, will cause the valve 4§ to
be quickly moved downwardly against the seat
57 and to be held in that position by the pressure
of the fiuid acting against the upper end of the
valve and the pressure surface 60. Pressure
fluid will then flow from the valve chamber 41
throuegh the conduit 41 into the chambers 33
against the piston 37 and cause the fingers 39 o
unseat the valve elements 36. | |

In this way, the compressor cylinders will be
unloaded and will remain thus until the receiver
pressure falls below the force exerted by the
spring 58 and the spring 50 will then act to shift
the valve 83 against the seat 48 and cut-off tne
communication between the storage receiver and
the conduit 41. The pressure fluid will then ex-
haust irom the chambers 38 through the con-
duit 21 into the chamber 47, thence through the
space between the seat 5T and the seating surface
58 and through the bushing 56 and the sleeve &5
to the atmosphere. At the same time the springs
40 will move the fingers 39 out of engagement
with the valve elements 36 which will then again
function in the normal manner to control fluid
admission into the compressor cylinders.

The internal combustion engine 21 driving the
compressor may be of a conventional type, hav-
ing the usual inlet and exhaust manifolds 61
and §2, an inlet conduit 63 connecting a car-
buretor 64 to the inlet manifold and a butterfly
valve 8B in the conduit 63 for controlling the
fuel supply to the engine. Movement is trans-
mitted to the valve 65 for setting it in its dif-
ferent fuel controlling positions by a rod 66
which is pivotally connected at one end to the
valve 685 and at its other end, in like manner,
to g lever 871 affixed to the shaft 68 of a rocker
arm 68 which seats against the speed governor
78 of the engine 21. The governor, which 1s
shown positioned at an end of the engine to be
driven by its crankshaft through a suitable gear
train 11, is of the well known type having cen-
trifugally actuated arms 712 pivotally connected
to the driven gear of the train 71 to act against
3, Sleeve T3 which is slidable upon a shaft 74 on
the driven gear and constantly abuts the free
end of the rocker arm 68 for tilting said rocger
arm. The arrangement of these parts is such
that they tend to rotate the butterfly valve 65
for diminishing the fuel supply {0 the engine
when its speed exceeds a cerfain predetermind
maximum rate and to permit the valve 65 to
move in the reverse direction for increasing the
fuel supply to the engine.

Normally, however, the speed of the engine
and, therefore, the output of the compressor are
controlled entirely by mechanism acting respon-
sively to the pressure within the receiver 32.
This mechanism, in a preferred form, comprises
a regulator 18 the casing of which consists of an
intermediate body 18, a plate-like cover 1T at
cne end of the body and a dome-shaped cover
T8 at the opposite end. The body 715 is recessed
in the side confronting the cover 18 to provide
a, chamber 19 which is in constant commaiunica-
tion with the receiver 32 through a conduit 82,
and its outer end is sealed by a diaphragm 81
that is clamped at its marginal portion between
the body 79 and the cover 18.

The opposite end of the body 76 is likewise
recessed to provide a chamber 82 which is in
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constant communication with the atmosphere
through a passage 83 in the body 6 and an ori-
fice 84 in a plug 85 threadedly connected to the
bhody. The outer end of the chamber 82 is sealed
by a diaphragm 86 clamped belween the hody
and the cover 11, and pressure fluid for actuat-
ing the diaphragm 86 passes to the chamber 82
from the chamber 719 through an orifice 87 in
the end of a cup-shaped member 8§ threaded,
in inverted position, into the wall 88 separating
the chambers 79 and 82 from each other.

The effective area of the orifice 87 is deter-
mined by 2 metering pin 90 in the member §3
and movable axially thereof. The pin &8 ex-
tends into the orifice 87 and is of conniform
shape so that when it rises within the member
88 said pin decreases the flow area of the orifice
and increases the area of communication he-
tween the chambers 79—82 when moving in the

opposite direction.

The pin 85 has a shoulder ¢{ at the large end
of its coniform portion to serve as a seat for a
spring 92 which rests at its other end on a spring
seat 93 in the lower end of the membher 82 and
tends constantly to urge the pin 98 upwardly for
closing the orifice §71. The spring seat 93 is re-~

tained within the member 88 by a refaining ring

84 seated in the lower end of the member 88 and
has suitable perforations 95 for the passage of
pressure fluid from the member 88 into the
chamber §2.

The spring %2 is capable of exerting a force
sufficient to retain the pin 8% in position to
close the orifice 87 against the pressure in the
chamber 79, and the downward or opening move-
ment of the pin 88 is effected by the diaphragm
81 which has attached to its underside a plate
95 to overlie and engage the end of the pin 99.
The plate 86 has a stem 87 extending through
the diaphragm, and a nut 88 threaded onto the
stem &7 serves 10 clamp fthe diaphragm 3¢ bhe-
tween thne plate 85 and a washer §9 interposed
between the nut 98 and the diaphrgam. The
washer 88 also serves as a seat for an end of a
spring (80 the opposite end of which bears
against a plate 10f on the lower end of a screw
102 threaded through the outer end wall of the
dome-shaped cover 18 for selectively varyving the
force of the spring 100.

In the relaxed position of the diaphragm 8I,
as when the pressure within the chamber T8 is
of insufficient value to raise the diaphragm
against the force exerted by the spring {08, the
plate 98 rests upon the end of the member 88.
In order, therefore, to prevent said plate from
blocking off the orifice 8T the outer end surface
{23 of the member 88 is rounded and a radial
groove, or grooves, {04 is formed in the end of
the member §8 to afford constant communication
betweenn the chamber 79 and the orifice 87 to
supply pressure fluid to the chamber 32 for ac-
tuating the diaphragm 86.

sucit movement of the diaphragm serves to
normally actuate the butterfly valve €35 and is
transmitted thereto by linkage designated in its
entirety by (2% and connected to the lever 67.
This linkage comprises a bell crank {36 which is

ivoted at its angle on g pin {47 seated in a lug
(08 at the side of the cover 77. One arm 109
of the bell crank extends part-way along the
cover Ti and has an upwardly directed portion
ti0 that extends into a recess f{tf in the cover
and terminates in a plate portion (i2 that lies
perpendicular to the portion §i9 and bears
against the underside of the diaphragm 86.
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Suitable stop means are provided to limit the
degree of movement of the bell crank 106 and
to determine the limiting positions of the valve
65. To this end the cover is provided on its inner
surface with an upwardly extending projection
113 which the underside of the plate 112 en-
gages when in its lowermost limiting position,
and which position corresponds with the maxi-
mum speed setting of the valve §35. The opposite
limiting position to which the beli crank {06
may move 1s determined by a stop member in
the form of a bolt ({4 threaded into the arm
109 to abut the underside of the cover TI. The
bolt t14 is threaded into the arm {09 and is,
therefore, readily adjustable in the arm to vary
the degree of movement of the bell crank and
thus, of course, also of the valve 65. In the pres-
ent instance, however, it is intended that the
bolt be so adjusted that when it engages the
cover 17 the valve 65 will occupy a2 position to
cause the engine 2i to operate at a predeter-
mined intermediate rate of speed as for example,
one half the predetermined maximum speed.

The free end of the other arm (!5 is pivotally
connected to a transmission member which is
designated in its entirety by {16 and comprises
a rod {IT that is pivotally connected to an in-
termediate portion of a rocker ({8 pivoted at
its lower end to a Iug 119 adjacent the base of
the engine 21, the upper end of the rocker {18
being connected te an end of a helical tension
spring (20 the opposite end of which is connect-
ed to the inftermediate portion of the lever 67
for holding the rocker arm B8 against the sleeve
13. Owing to this arrangement the thrust of the
rocker {18 is transmitted through the spring 120
to the lever 67 and thus to the valve 65.

‘The spring 120 also serves as the engine gov-
ernor spring and is calibrated to predominate
over the force exerted by the governor arms T2
throughout the entire speed range bhetween the
predetermined intermediate and the predeter-
mined maximum speeds and 1o yield to the force
of the governor arms for controlling the throttle
valve only in the event that the engine speed
exceeds the predetermined maximum rate. Thus,
as will be understood, the throttle valve 85 is
entirely under the control of the regulator 15
during the normal operation of the unit and the
governor 10 assumes control of the throttle valve
cnly in the event that, for some cause, as for
example, the faulty adjustment of any of the
parts, the speed of the engine exceeds the pre-
determined maximum raie Iin an undesu anle
degree. |

In order to obviate a speeding-up of the engine
21 at the instant the compressor 20 is unloaded,

such as might otherwise occur in a given set-

ting of the valve §5 when the compressor is sud-
denly unloaded, the ftransmission member
is provided in its organization with a fiuid ac-
tuated adjustor (21 that serves to impart to the
valve €5 the closing movement required to pre-
vent the acceleration of the engine.
justor comprises a casing 122 having a stem 123
at one end which is pivotally connected to the
free end of the arm ({3 by a pin 124, Within
the casing 122 is a chamber 128 to which pres-
sure fluid is conveyed from the conduit 44 by a
conduit i26. The pressure fluid thus introduced
into the chamber 25 serves 10 actuate a re-

ciprocatory piston 12T which is t11readedly con-

nected to the end of the rod 117.
The piston 127 is normally retained in its
refracted position by a spring 128 that acts at
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one end against the piston and at the other end
against a flange 129 on the periphery of a bush-
ing {30 extending into the open end of the cham-
ber 125. The flange 129 rests upon a retainer
ring 131 embedded in the wall of the chamber
125 and is held thereagainst by the spring 128.
In order to limit the degree of movement of the
piston {271 to the extent required for imparting
such slight degree of compensatory movement to
the valve 65, a stop member 132 in the form of
a sleeve encircling the rod {17 is threaded into
the bushing 138 to position its inner end (32 in
suitably spaced relation with respect to the
piston {27 fto serve as a stop therefor.

In practice, and at the beginning of an op-
erating period of the compressor 28 against an
empty system, and with the spring i12¢ fully con-
tracted, the linkage 105 will hold the butterfiy
valve 6% in a position to supply fuel to the en-
gine at the rate required for operating it at the
predetermined high rate and will hold the bolt
(14 against the cover 1i. The metering pin
90 is then fully retracted to permit a maximum
area of communication between the chambers 19
The bell crank
160 will then also occupy a position wherein the
bolt {4 seats against the cover 77, this being
the position of the bell crank that corresponds
to the setting of the valve 85 for operating the
engine at the predetermined high speed and also
to determine the starting speed of the engine.

Under these conditions, pressure fluid dis-
charged into the storage receiver 32 will flow into
the chamber 18 and through the orifice 87 into
the chamber 82. A portion of such pressure fiuid
will, of course, escape from the chamber 82 to
the atmosphere through the passage 22 and the
orifice 84. Mowever, as the pressure in the
chamber 82 rises it will depress the diaphragm
86 and rock the bell crank {88, about the pivot
{87 to move the plate portion {12 in the direction
of the projection 1§{3, and when the pressure in
the chamber 82 reaches a value of, say, twenty-
five pounds per square inch the diaphragm 85
will be fully depressed. This movement of the
bell crank is transmitted to the valve 65, by the
linkage 109, the lever 87 and the rod 86 for open-
ing sald valve to the positicn required for cner-
ating the engine at the predetermined maxi-
mum speed. In this speed positionn of the valve
6% the plate portion (i¥ rests upon the projec-
tion 113 and the valve 85 will remain staticnary
so that the speed of the engine will remain at a
substantially constant rate.

'The unit will continue to operate in the man-
ner descrihed until the pressure within the stor-
age receiver 32 and, therefore, in the chamber 78
reaches that predetermined high value, say 100
pounds, at which it will overcome the force ex-
erted by the spring {82 against the diaphraszm
8l. If, thereafter the pressure in the chamber
13 continues to increase, the diaphragm 8§ will
rise and the pin 24 will also move upwardly un-
der the force of the spring 982 and reduce the
eifective flow area of the orifice 87 accordingly.
At the same time pressure fluid constansly passes
from the chamber 82 through the orifce 84 io
the atmosphere so that the pressure within the
chamber 82 decreases progressively, both by rea-
son of the decreasing flow area of the orifice 27
and the constant bleeding off of pressure fluid to
the atmosphere from the chamber 82.

When the pressure in the chamber 82 has been
reduced to a lower value than the force exerted
by the governor arms T2 the said arms will
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quickly shift the valve 65 in the direction re-

quired to reduce the fuel supply to the engine.

and will also rock the bell crank 186 about the
pivot 187 to cause said bell crank to follow the
upward movement of the diaphragm &¢. 11,
during such upward movement of the diaphragm,
the demand on the pressure fluid in the storage
receiver 32 increases and causes the receiver
pressure to fall the diaphragm 8{ will descena
responsively thereto and depress the pin §8 {o
again increase the flow of pressure finid into the
chamber 82 for shifting the valve &3 to accelerais
the speed of the engine.

If, on the other hand, the receiver plessme
continues to rise say, to a predetermined maxi-
mum value of 105 pounds, the diaphragm @1 and
the pin 8§ will rise and reduce the supply of
pressure fluid to the chamber 82 accordingly, or
possibly cut-off the flow of pressure fluid through
the orifice 87 into said chamber altogethier. The
bell crank will then swing about the pivot 87 o
seat the bolt {4 against the cover 77 aud ic

lace the butterfly valve 85 in the position re-
quired to cause the engine to operate av the pre-
determined hizh speed, thereby reducing the cut-
put of the compressor 21.

The compressor unit will convinue o operatle
at the reduced speed and the pressure in the ve-
ceiver
variations in demand. However, if the receiver
pressure continues to rise and exceeds the icrce
exerted by the spring 58, of the valve mechanism
42, it will unseat the valve &85. The pressure

fluid thus admitted into the chamber &7 asgainst

the pressure surface 68 will then quickly drive
the valve downwardly against the seat %i. At
the same time, pressure fluid will fiow tnrough
the conduit 41 into the chambers &8 and arive
the fingers 39 against the valve elements 3o of
the inlet valve mechanisms for unseating them,
The compressor will then be fully unloadead.
Simultansously with the valving of pressure
fluid to the inlet valve mechanisms pressure fuid
will flow through the conduit 126 into the cham-
ber 125 of the fiuid actuated adjustor {2l ana
drive the piston (2T against the stop (33. This
movement of the piston {217, transmitied through
the linkage connecting it with the valve g3, will
impart a further slight degree cf closing mceve-

ment to the valve 65 and thereby obviate an in-

crease of speed such as ordinarily occurs in a
given setting of the power controlling vaive of

an engine following the removal of the load from

2 COMPresSsct.

The parts controlling the load on the com-
pressor and the speed of the engine will remain
in the positions described as long as the pressure
in the receiver excesds the force of the spring
56, but when it falls below that value the spring
50 will return the valve 49 to the seat 43. The
pressure fuid in the cylinders 38§ wiil thien escape
through the conduit 41 into the valve chamber 47,
thenee through the space between the lower end
of the valve 49 and the seat 81 and through the
bushing 5§ and the sleeve 85 to the atmosphere.
At the same time, the pressure fluid in che cham-
ber 125 will also escape through the conduits
(25—4&1 and through the valve mechanism 42 to
the atmosphere. The spring 128 will then re-
tract the piston 127 and thus move the valve 53
to the predetermined high speed controlling poc-
sition.

1f, thereafter, the pressure in the receiver falls
to a value that permits the diaphragm 8 to
descend upon the pin 90 and open the orifice 31,

22 to increase and fall in accordance with
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pressure fluid will again fiow into the chamber
82 and when the pressure therein reaches a
value capable of overcoming the force of the
gsovernor arms T2 it will shift the valve £9 for
increasing the engine speed. And when the pres-
sure in the chamber 19 reachies a value helow
that exerted by the spring 168 the diaphragm &l
will descend to open the pin 88 to wide limits,
The pressure fluid thereaiter admitted into the
chamber 22 will move the plate 112 against the
projection {13 and position the vaive &5 {or oper-
afing the engine 21 at maximum speed.

In practice, the present invention has been
found highly desirable for controlling the oper-
ation of a compressor unit serving to supply the
power demands of a group of machines that are
operated intermittently, as for example rock
drills, since, when the receiver pressure has at-
tained the value necessary Ifor the efficient op-
eration of such machines the speed of the engine
is automatically decreased or increased in ac-
cordance with the demands imposed by such in-
termittent operation of the rock drills. Ang if
the demand upon pressure fiuid supply is insuifli~
cient to maintain the storage nressure below g
certain predetermined value the controlling de-
vice will operate to cause the engine to run at the
predetermined loweyr rate of speed, thereby low-
ering the output of the compressor which will
continue operating at the lower speed until the
receiver pressure reaches the predetermined
maximum value at which the compressor is un-
loaded.

I claim:

1. Tn a controlling device for an internal com-
bustion engine and a compressor driven thereby,
a throttle valve for controlling the fuel supply
for the engine having limiting positions corre-
sponding to predetermined high and maximum
engine speeds, a fluid actuated member serving
as the sole power actuator for shifting the throt-
fle valve, linkage for transmitting movement from
only the fluid actuated member to the throttle
valve and to initially hold the throttle valve in
an cpen position for causing operation of the en-
gine at such predetermined high speed, valve
means for varying the supply of pressure fluid
to the fiuid actuated member, control means op-
eratively engaging the valve means acting con-
stantly responsively to pressure variations in the
compressor discharge pressure above a certain
predetermined high value to vary the positicn of
the vzlve means and thereby the position of the
fluid actuated member for varying the speed-set-
ting of the throttie valve in accordance with vari-
ations in the discharge pressure of the compres-~
sor and to cut-off the supply of pressure fluid to
the fluid actuated member when the discharge
pressure reaches a predetermined maximum
value, and means yieldingly opposing the maxi-
mum speed movement of the fluid actuated mem-
her to position the throttle valve for operation of
the engine at such predetermined high snpeed
upon the attainment of the predetermined
maximum discharge pressure.

2. In a controlling device for an internal com-
hustion engine and a compressor driven thnere-
by, a throttle valve for controlling the fuel sup-
ply to the engine having limiting positions cor-
responding to predetermined high and maximum
engine speeds, a fiuid pressed member serving as
the sole power actuator for the throttle valve,
linkage for transmitfing movement from only
the fluid pressed member to the throttle valve and
to initially hold the throttle valve in an open
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position for causing operation tsf the engine at

such predetermined high speed, means for vary-
Ing the supply of pressure fluid to the member
for shifting the threttle valve to and holding it
immovable in the maximum speed-~setting, means
1IN engagementy with the first mentioned means
acting responsively to compressor discharge pres-
sure of a predetermined high value and to varia-
tions of pressure between such wpredetermined
high pressure and a predetermined maximum
discharge pressure for varying the wvosition
of the first said means and thereby vary-
mg the supply of pressure fluid to the member
to change the speed-setting of the throttle valve
in accordance with variations in the compressor
discharge pressure, and means yieldingly opnos-
ing maximum speed movement of the throttle
valve and acling to move the throttle valve to the
predetermined high speed-setting whenever the
prassure against the member falls below the force
xerted by the last said means.

3. In a controlling device for an internal com-
bustion engine angd a compressor driven thereby,
a throtiie valve for conirolling the supply of fuel
te the engine having lmiting positions corre-
sponding to predevermined high and mazimum
engine speeds, a fluld pressed member serving as
the sole power actuator for the throttle valve,
linkage connected to the throttle valve associated
withh ang actuated by only the member and serv-
ing to initially hold the throttle valve in an open

posivion for causing operation of the engine at

such predeitermined high rate of speed, valve
means for varying the supply of pressure fiuid to
the member for moving the throttle valve from
the predetermined high speed-setting to and
nolding said throttle valve in the maximum sneed-
setting, means acting responsively to a predeter-

mined high compressor discharge pressure en-.

zaging the valve means for varying the position
of said valve means and thereby varyving the sup-
rly of pressure fluid to the member for shifting
the throttle valve in accordance with variations
in the discharge pressure between such predeter-
mined high value and a predetermined maximum
value and to cut-off the supply of pressure fluid
to the member when the discharge pressure
reaches such predetermined maximum value, and
means yieldingly pressing against the linkage to
opProse the maximum speed movement of the
throttle valve and acting to move the throttle
valve to the predetermined high speed-setting
whenever the pressure acting against the member
falls below the force exerted by the last said
means.

4, In a controlling device for an internal com-

bustion engine and a compressor driven thereby,
a throttle valve for controlling the fuel supply to
the engine having limiting positions correspond-
ing to predetermined high and maximum engine
speeds, linkage connected to the throttle valve for
shifting said valve and to initially hold said
throttle valve in an open position for causing
operation of the engine at such predetermined
high speed, a fluid pressure actuated member for
holding the linkage immovable to position the
throttle valve for operation of the engine at
the predetermined maximum speed until the com-
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pressor discharge pressure reaches a nredeter-
mined high value and serving as the sole power
actuatior for the throttle valve and the linkage,
vaive means for valving pressure fluid to the
5 mesmber acting responsiveiy 1o combpressor dis-
charge pressure in excess of such predetermined
nigh value 1o vary the value ¢f the pressure ach-
g againsy the member and to cut-off the supply
of pressure fluid to the member whenever the
10 compressor discharge pressure reaches a prede-
termined maximum value, and means yieidingly
pressing against the linkage to oppose the maxi-
mum speed movement of the throttle valve and

15
re acting against the member falls below the
force exerted by the last said means.
2. In a controlling device for an internal com-
kustion engine and a compressor driven thereby,
20 a throttle valve for conirolling the suprply of fuel
0 the engine having limiting positions corre-
spending to nredefermined higsh and maximum
engine speeds, linkage connected to the throttle
valve to initially hold said throttle valve in an
25 open position for causing operation of the engine
at such predetermined high speed and to move
the throttle valve to the maximum speed-setting,
& pressure fiuid actuated member acting against
the linkage and serving as the sole actuator for
30 moving the throettle valve to and holding it in the
maximum speed-setting, valve means for varving
vhe supply of pressure fluid to the member, means
associated with the valve means acting respon-
sively t0 compressor discharge pressure of g nre-
35 determined high value and to variations of pres-
sure petween such predetermined high pressure
and a predetermined maximum discharge pres-
sure ior varying the position of the valve means
and thereby varying the supply of pressure fiuiqg
40 tc the member to change the speed-setting of
the throttle valve in accordance with variations
in value of the compressor discharge pressure and
to cut-off the supply of pressure fluid to the mem-
ver when the discharge pressure reaches the pre-
45 determined maximum value, and means vield-
ingly pressing against the linkage to oppose the
maximum speed movement of the throttle valve
and acting to move the throttle valve to the pre-
determined high speed-setting whenever the pres-
50 sure acting against the member falls below the
force exerted by the last said means.
CHARLES S. BAKER.
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