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‘This invention relates to a mechanism for
controlling a prime mover as the load car-
ried by the same varies. ‘More ‘particularly
my invention relates to controlling mecha-

5 nisms for internal combustion engines . em-
ployed in the driving of air compressors and
other pumping devices. ‘ '

The power delivered by the common type
of internal combustion engine is controiled

10 by a valve in the supply line for.the com-
bustible mixture which is supplied to the en-
gine. Accordingly, one. object of my ‘in-
vention is to provide improved .means for
controlling the supply of such mixture as

16 the demand made upon the engine varies.
A further object of my :invention is to
provide improved means for. varying ‘the
supply of fuel to the engine which drives
an -air compressor in accordance with the

20 loading and unloading ‘of the compressor,
A still further object is to provide improved
controlling means comprising means for fa.
cilitating starting. Other objects and ad-
vantages of the mvention will be apparent

~25 from the following description and more par-
ticularly pointed out in the claims.

In the accompanying drawings, in which
for purposes of illustration one embodiment
of my invention is shown, . :

30 Fig. 1 is a side elevation of a compressor
and controlling mechanism therefor, the lat-
ter being constructed in accordance with the
illustrative embodiment of this invention. .

Fig.2isa view partially in section through

35 the device for controlling the fuel supply
valve. L

Fig. 3 is an end view of the same looking
from the right of Fig. 2. :

Fig. 4 is a transverse section on-the line

40 4—4 of Fig, 2. ‘ o -
Fig. 5 is a bottom view of a_ portion of
the device shown in Fig. 2. ,
Fig. 6isa side elevation of the device shown
in Fig. 2, . :
45 In Fig. 1 of the drawings a portable com-
pressor outfit is illustrated, the same compris-
ing a motor 7 and a.compressor 8 both mount-
ed on the frgme 9 of a wheeled truck. - The

outfit is provided with a fuel tank 10 and a

receiver 11 to which the air or other fluid be.-

ot

ing compressed i

nection 12. _
It is desirable that, once the compressor has
been ‘set in operation by startinig the motor

7, there be no stopping of the motor, unless
air 1s to be discontinued fora
period. The pressure in the re-
uld, however, be maintained be-

the demand for
considerable
ceiver 11 sho

tween certain pr.
function of my i

nism is t

s delivered by way of a con- |

edetermined limits; and one
mproved controlling mecha-

o interrupt the delivery of com-

pressed fluid to the receiver 11 when a pre-
détermined pressure is attained therein; and
to recommence the delivery of compressed
fluid when the pressure in the receiver 11
drops below a predetermined point. Various
mechanisms for unloading. the compressor 8
could be employed in connection with my im-
proved controlling mechanism; and ‘as an
example of one such mechanism, pistons (not

shown) ma

¥ be provided in the cylinders 13,

means being actuated by the pistons for lift-
ing and holding off their seats the inléet valves
of the compressor 8. This mechanism will
function to unload the compressor in a well
known manner

and will interrupt the de-

Livery of compressed fluid to the receiver 11,

To the unloading mechanism, whether it
be of this or another type, air or other fluid
under pressure i ‘
connection 20.

The engine 7

s supplied by way of a pipe.

is provided with an intake

manifold 28 within which is disposed an ele-
ment for controlling the power medium flow
to the prime mover and’ which herein is in
the form of a butterfly valve 24 (Fig. 2). A
fluid pressure responsive deviee 25 controls
the same, being connected theréto by an ad-
justable Tinkage 26. The device 25 comprises
a casing within' which “is formed a bore 27
having at one end a. chamber 98 in the form
of a counterbore. This end is closed by a
plug 29 through which projects a screw 80.
provided with a nut 81 for locking thé screw
30.in adjusted position. The screw. 30 limits -
the travel of a piston 32 towards the corre-
sponding end of the bore 97. The piston
82 is secured to one end of a rod 83, a second

F}i‘lstt)n, 34 being

he piston 84 an

secured. to the .other end.
d rod 88 with the cylinder 25

70

20

b1

% ]

¢



10

15

20

40

40

50

55

60

-
(53

2 -

comprise a servo-motor while the piston 32
presents a surface subject to compressor dis-
charge pressure. Between the two pistons
the rod 33 is provided with an enlargement
35 into which a laterally projecting member
36 is screwed. The head of the member 36
is spherical, and a ball and socket joint 37 is
provided between the member 36 and the end
member 38 of the linkage 26. The end of
the bore 27 opposite from the plug 29is cloged
by a second plug 40 through which projects
a screw 41 having a lock nut 47 similar to
the lock nut 31. A spring 42 is provided,
which presses the piston 84 toward the plug
99. Within the spring 42 is disposed an
alining member 43 which terminates in 2 head
44, The spring 42 presses on the inner side
of the head 44,-and on the opposite side
presses a second spring 45, this second spring
being provided ‘with an. abutment member
46 which bears against the screw 41. For
reasons which will hereinafter be stated,
spring 45 is made materially lighter than the
spring42. . -
An opening extends through the casing of
the device 25 into the chamber 28 and into
this opening is threaded a nipple ending in
o T 48. - Into one branch of the T is threaded
a pipe connection 49 which Teads to the com-
pressor receiver 11. From the other branch
of the T 48 leads a pipe connection 53 which
communicates with a pressure chamber in the
pilot valve 51. A second opening extends
through the casing of the device 25 into the
portion of the bore 27
49 and 45; and into this opening is threaded
a pipe connection 50 which is connected to
the pipes 20, for delivering fluid under pres-
sure to
valve 51, which is connected to the pipe 49
through T 48 and pipe connection 52. is

adapted to control delivery of pressure fluid

to the portion of the bore 27 occupied by the
springs 42 and 45. TFor.this purpose a pipe
52 connected to the pilot valve 51 is threaded
into an opening in the side of the casing of
the device 25. : S o

A horizontal lever-54, pivoted at 55 to a
supporting bracket 56, is provided with an
upturned end 57. When the lever b4 is de-
pressed to the broken line position shown in

' Fig. 2, and its end slides under a projecting

shoulder 58 on the bracket 56, its opposite
end 57 engages member 38 of the linkage 26,
and opens the throttle valve 24 to the proper
position for the same during starting of the
motor7.. = -
The operation of the control device 25 will
be given before describing the adjustable

linkage 26. It will be assumed that the re-

ceiver 11 -is empty, due to the escape by leak-

age due toa long period of idleness, or to in-,

tentional opening of a vent valve by the op-
erator. With the receiver empty, the member

cqmp?;sed,by;the pistons 32 and 34, the rod:

Aly valve 24.

occupied by the springs.

the unloading mechanism. The pilot

1,834,595

33 and the enlargement 35 will be in the posi-
tion shown in Fig. 2, due to the pressure of
the springs 42 and 45. The lever 54 is de-
pressed to bring the throttle valve 24 to
starting position. The engine isnow started;
and as the pressure in the receiver builds up,
the pressure in-the chamber 28 -increases
gradually and acts upon the piston 32 to
gradually move the latter to the right. This
results in the-gradual opening of the butter-
‘After the compressor is once
fairly started, the end of the lever 54 is re-
leased from shoulder 58 so as not to interfere

_with the full travel of member-36. from end

to end of its slot in the device 25. When the
pressure in receiver 11 has reached the nor-
mal working pressure for which the -com-
pressor is designed, the butterfly valve 24
will be in substantially open position.

Should the demand for pressure fluid fall
off, pressure-in . the receiver 11 may reach
such a point asto actuate the pilot valve 51.
When this action takes place, the pilot valve
delivers fluid through the connection 52 into
the bore 27 to act upon the piston 34. The
pistons 34 and 32 are equal in cross sectlon,
and therefore the spring pressure will force
the two pistons.to the position shown in
Fig. 2. This will immediately shift the
butterfly valve to idling position. Since the
pipe 50 is in free communication through the
pipe 52, the pilot valve and the pipe 49 with
the receiver, the unloading mechanism of the
compressor is actuated and the compressor
is unloaded. o :

Should the pressure in.the receiver fall
below the predetermined pressure at which
the pilot valve b1 is set to function, a vent in
the pilot valve will be opened, and the pres-
sure in the right portion of the bore 27, as
seen in Fig. 2, will immediately fall. This
permits the fluid in chamber 28, which is
always at:veceiver pressure, to force the pis-
tons 32 and 34 to the right, so as to open the
butterfly valve 24 and speed up the engine.
The unloading devices for the compressor
are likewise vented through pipes 20, 50, 52
and the pilot valve 51. It will therefore be
noted that when the pilot valve 51 15 actuat-
ed to deliver pressure fluid through pipe 52,
not, only does this pressure fluid pass to the
pipe connections 20 to actuate the unloading
mechanism, but it also presses against the
piston 84 to close the throttle valve 24.

Tt has been found desirable to procure a
graduated- opening of the throttle, so that
the engine will run- slightly above normal

running speed at certain intermediate pres-

sures in -the veceiver 11, and taper off to its
customary running speed -as - higher pres-
aures in the receiver 11 are attained. As
a reason for doing this, it should be noted
that with an extra large demand for air for
a short time only, the engine can drive the
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compressor- faster-and so supply air perhaps
in great enough quantity to meet the de-
mand. S .

As 1s takes more power to compress from

zero to ten pounds gauge than to compress.

through a ten pound range. at higher pres-
sures, it is evident that to enable the com-
pressor to bring up the receiver pressure
from zero to line pressure, the throttle valve
should be opened qguite substantially during
the initial running period and as will be seen
this is provided for. - :

It has been found that if the linkage 26
is constituted by a link 60 pivotally connect-
ed to-a lever 61 with the two so arranged
as to make a right angle, the opening of the
throttle which results from an increase in re-
ceiver pressure from atmosphere toan initial
low pressure is insufficient, ‘whereas the
change in size of the throttle opening result-
ing from an increase from three-quarters
working pressure to full working pressure in
the receiver is too great. The lever 61 is
therefore arranged so as to meet the link 60.at
an obtuse angle. It will therefore be seen
that as the pressure starts to build up be-
hind the piston 32 and this piston starts to
move to the right, the first portion of its
travel results in a large arc of movement for
the throttle valve 24, whereas the latter
rmovements of the piston 32 in response to
greater pressure in the receiver 11 ‘caunse
gradually decreasing arcs of movement of
the throttle valve 24,

Taking as an example a compressor which
supplies air to an apparatus which normally
requires a pressure of one hundred pounds,
and ‘assuming the pressure in the receiver
11 to be at atmosphere, if there were but a
single spring present, the first ten pounds
of pressure pumped into the receiver 11
would force the piston 82 approximately

one-tenth of its normal travel to the right.

This. however, would swing the throttle
valve through more than one tenth of the
full arc of normal opening movement. The
next ten pounds would cause-a slightly less
degree of arcuate swing of the throttle valve.
The same would be true of each. succeeding
ten pounds of increase in receiver pressure;
and it would therefore be true that for the
inerease from ninety poundsto one hundred
pounds pressure in the. receiver, the corre-
sponding arc through which the throttle
moves will be materially less than the arc
corresponding to- the increase from atmos-
phere to ten .pounds pressure. Now, there
1s also another factor which affects the run-
ning of the engine, namely that like arcuate
changes in the throttle position do not effect
like changes in power. As a result of the
combination of “these two factors and the
factor that power requirements are less for
compression -in the higher ranges, the com-
pressor speed -would -build up to a maximum

at about. 60:pounls receiver pressure and then
fall off to the desired speed at 100 pounds a
full load speed. "This would be very desir-
able, in having increased air demand cause
speeding up, but the compressor would not

3

70

come up to speed very:quickly: after the re- ~

ceiver got empty, though much better than

with an arrangement in which the throttle:

opening is not accelerated at first.

It has been noted that the spring 42 is a
heavier spring than the spring 45.. This
feature makes it possible for the slight ini-
tial increases in the pressure in chamber 28
to cause substantial movements of ‘the pis-
tons 32 and 34. This is of advantage, as
noted, when the compressor is first being
started and the receiver 11 is practically

empty. Due to friction within the engine.

and compressor, and the inertia of the mov-
ing parts, it is desivable to cause the butter-
fly valve 24 to open a substantial amount in
response to a very small increase in the re-
ceiver pressure.. The light spring 45 has
been provided for this purpose and when the
head 44 comes in contact with the abutment
46, the heavier spring 42 comes into play.
Krom this time on, until the pressure in re-
ceiver 11 is again substantially reduced, the
spring 42 resists the pressure in the cham-

“ber 28, permitting the pistons to move to the

right as this pressure increases or forcing
the pistons back to the left again as-the pres-
sure drops. - - :

It will be obvious from the above descrip-
tion that, in accordance with my invention,
the control mechanism supplies fuel to the
engine in -accordance with demands made
upon the engine. As the pressure in the re-
ceiver 11 increases from atmospheric pres-
sure, the: butterfly valve of the fuel intake
for the motor is first opened rapidly as the
light spring is compressed. Thereafter the
butterfly valve is gradually opened wider
and wider as the pressure in the receiver
tank becomes greater and the load on the
compressor accordingly increases, - It should
further be noted that as soon as the com-
pressor is unloaded, the. supply of fuel to
the motor is immediately cut down, and that
when the pilot valve acts te reload the com-
pressor, the butterfly valve is again moved
to open positicen. t ' o

While I have in thisapplication specifical-
ly described one form which my invention
may asswme in practice, it will be ‘under-
stood that this form has been shown for pur-~
poses of illustration and that the invention
may be modified and embodied in wvarious
other forms without departing from -its
spirit or the scope of the appended claims. -

"What I claim as new and desire to secure
by Letters Patent is: , : .

1. In a controlling mechanism for a com=
pressor system comprising a compressor, a
driving motor therefor and mechanism for
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unloading the compressor, in combination,
conmoll'nor means for the motor including
a lever, a cylinder and piston. for moving
said lever in one direction, a plurality of
springs tending to move.sald piston in the
same direction, said springs differing in re-
siliency, means for moving: said piston in
the. opposite direction 111cludln0‘ an eleinent
having a.surface subject to compressor dis-
charge pressure, said element being secured
to said piston, and a pilot valve for supply-
ing. pressure fluid to -both said cylinder and
said unloading mechanism.

2. Ina controlhng mechanism for a com-
pressor system comprising a compressor; a
driving motor therefor and mechanism for
unloading the compressor, in combination,
controlling means for the motor including
a movable element, means for moving said
element in one direction including an element
having a surface subject to compressor dis-
charde pressure, a servo-motor to which ac-
tuatmc fluid is supphed upon - unloading of
the Compressor for moving said motor con-
trolling element in the opposite direction,
means for arresting movement of said motor
controlliing element in the said opposite di-
rection at a position suited to idling unloaded
operation of the compressor, and ms anually
operable means for positively mo mw said
motor controlling element in said fir st en-
tioned direction h‘lVan‘ associated therewith
means for 1eleqsnb1y retalmno it in position
for the starting of said motor.

3. Ina controlhno mechanism for a com-
pressor system comprising a compressor, a
driving motor therefor and mechanism for
unloadmo the compressor, in combination,
contmlhno means for the motor including a
lever, a servo-motor for actuating said lever
in one direction compmsmor a cyhnder and
piston to which actuating fluid is supplied
upon unloading of the compressor, means for
actuating said Tever in the oppoalue direction

,1ncluchng an element having a surface sub-

ject to compressor dischmrge pressutre, and
a manually operable lever for actuating said
piston to move said motor controlling lever in
the second mentioned direction.

4.-In a controlling mechanism for a com-
pressor system comprising .a compressor, an
internal combustion driving motor thﬂleior
anid :mechanism for unloa chng the compres-
sor, in combination, a throttle valve for the
fuel supply to said motor, a servo-motor for
closing said valve comprising a cylinder and
plston to which actuating fluid is supphed
upon unloading of the compressor, means for
opening said throttle valve mcludmg an ele-
ment having a surface subject to compressor
discharge pressure, and a manually operabls
lever for actuating said piston to open said
valve.

5. In a controlling mechamsm for a com-
pressor system complising a'compressor, an

1,834,595

internal combustion driving motor therefor
and pressure fluid actuated mechanism' for
unloading the compressor, in combination, a
throttle valve for the fuel supply. to said

motor, a member operatively connected to

caid throttle valve for moving the same in
cpposite directions, means for moving said
member in one direction having an element
subject to compressor discharge pressure, a
servo-motor for moving said member in £he
opposite direction comprising a cylinder and
piston, a plurality of springs tending to
move said member in the first mentloned di-
rection, said springs differing in resiliency,
and a puot valve for supplymw pressure fluid
for actuating both said cyhnder and said
unlmchnw mechanism.

s dna nonti‘olhno mechanism for a com-
pressm system comprising a compressor and
an internal combustion driving engine there-
for, in combination, a valve controlling the
fuel supply to said engine, means operative
on fluid supply thereto to unload the com-
pregsor and operative on release of fluid so
supplied to effect reloading, fluid pressure

neans:-for moving said fuel supply control-
hnu‘ V‘ﬂvu, means for controlling fluid sup-
ply and exhaust to both said means for mov-
ing the supply valve and said means for
unloading the compressor, and means re-
sponsive to the discharge pressure of the com-
presscr for varying the position of said fluid
supply controlling valve, said last mentioned
means comprising a cylinder and piston and
two springs, one of which is lighter than the
other and resiliently resisting the move-
ment of said piston within said cylinder.

A controlling mechanism for a prime
mover which drives a given load comprising,
in combination, a member for controlling
the power medium flow to said prime mover,
means responsive to an increase in load on
said prime mover, and means for regulating
the position of said power medium How con-
trol member governed by -sald responsive
means whereby during initial increases of
cad above no-load said control member is
DOQitionéd to permit-a given increase in the

rate of flow of the power “medium to the prime
mover for effecting operatlon of the prime
mover. at a speed exceeding by a predeter-
mined amount normal full load speed and
during later increases of load the flow of
the power medium to the prime mover is in-

creased at a decreasing rate whereby the in-
creased load is carried by the prime mover at
a subst‘mtmlly normal full load speed Whlch
is less than sa1d overspeed.

8. The combination set -forth in claim 7
further characterized in that the load re-
sponsive  means includes a plurality. of
springs of differing resiliency.

9. Ina controlhnor mechanism for a prnne
mover, the combination of a power medium
control member, means responsive to an in-
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crease in load on said prime mover including
a movable element, and means for regulating
the position of said power medium control
member governed by said movable element,
whereby for a given initial movement of said
element said power control member is moved
a predetermined amount, and during a fur-
ther movement of the same given amount as
before, said power control element is moved
less than it was moved initially, and means
for quite differently opposing such move-
ments.

10. In a control mechanism for a prime
mover, the combination of a power medium
control member, means responsive to an in-
crease in load on said prime mover; and
means governed by sald responsive means
for regulating movement of said power me-
dium control member whereby for given in-
creases in moverment of said responsive means .
said power control member is moved to per-
mit the rate of flow of power medium to the
prime mover to be increased at a decreasing
rate, and means for manually setting the
initial starting position of said power con-
trol member.

11. In a controlling mechanism for a prime
mover, the combination of a power medium
control member, means responsive to an in-
crease in load on said prime mover including
a movable element, means movable by said
movable element for regulating the position
of said power medium control member, means
for opposing a relatively slight resistance to
initial movements for said movable element,
and means for opposing a substantially
greater resistance to subsequent movements
of said movable element. -

In testimony whereof I affix my signature.

HENRY H. MERCER.




