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COMPRESSCR CONTROL DEVICE.

Application filed January 12, 1928, Serial No. 246,348,

This invention relates to vehicles of the
type in which an internal combustion or oil
engine is employed for driving a generator
for supplying an electric current to the ve-

hicle propelling motor and for driving a fluid-

compressor to supply fluid under pressure to
the fluid pressure brake system. In this type
of vehicle, with the controller for the motor
circuit in power “on” position, the speed of
the vehicle depends upon the speed of the en-
gine, that is to say, if it is desired to increase
or decrease the speed of the vehicle, the speed
of the enoine is increased or decreased, as the
case may be, and will thus effect an increase or
decrease in the supply of electric current from
the generator to the vehicle propelling motor
and the motor will operate to propel the ve-
hicle in accordance with the current supplied.

When a vehicle, equipped with my inven-
tion, is standing at a stop or descending a

“grade, the engine is not stopped but continues

to operate at the usual slow idling speed, so
that the rate at which fluid is compressed by
the compressor is reduced below that obtained
at the average running speed. In order toin-
crease the output of the compressor, I pro-
vide means for automatically accelerating the
‘engine and consequently the compressor un-
der conditions where the engine is idling and
the pressure of fluid compressed by the com-
pressor is below a predetermined degree.
With the engine running at idling speed,

the electric generator will be driven at a cor-"

- respondingly slow speed, so that the current
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generated by the generator will be of low volt-
age. When the engine is accelerated above
idling speed to increase the output of the com-
pressor, thecspeed: of the generator is corre-

spondingly increased, with the result, that:

the current generated by the generator will be

of high voltage, and if the motor propelling'

or generator circuit should be closed while the
enginé is running at increased speed and the
controller in power “on” position, this cur-
rent would be suddenly imposed upon the pro-
pelling motor, and due to its high voltage,
might damage the motor to such an extent as

- to render it 1noperative.
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To effect the automatic control of the pro-
pelling motor or generator circuit, a control
cirenit of the usual type may be employed.

The principal object of my invention is to
provide means automatically operative for

preventing an electric current of high voltage
irom being suddenly imposed upon the vehi-
cle propelling motor when the speed of the
engine i1s suddenly increased.

Another and more specific object of my in-
vention is to provide means for automatically
increasing the speed of the engine above
idling speed, to increase the output of the
compressor and to provide means automati-
cally operative for maintaining the motor
control and motor circuits open until after
the fluid compressed by the compressor has

the speed of the engine has been reduced to
substantially idling speed.

Other objects and advantages will appear
from the following more detailed description.

In the accompanying drawing, the single
figure is a diagrammatic view, principally in
section, of a fluid compressing and elsctric
circuit control apparatus embodying my in-
vention. .

In the accompanying drawing an internal
combustion or oil engine has been shown, in
diagrammatic form, which may be mounted
on a vehicle in any desired manner and which
is adapted to drive an electric generator for
supplying current to operate the vehicle pro-
pelling motor and is also adapted to drive a
fluid compressor 1.

The compressor 1 has the usual compress-
ing piston 2 and a discharge valve 3, past
which, fluid compressed by the compressor is
supplied, through pipe 4, to a'main or storage
reservoir 5. :

Associated with the compressor is an un-
loading valve 6, which when open, permits the
compressor piston to reciprocate without
compressing fluid into the reservoir 5. The
valve 6 is provided with a stem 7 which pro-
jects out of the compressor casing and is en-
gaged by the end of the lever 8 fulerumed on
a pin 9. The other end of the lever 8 is adapt-
ed to be operated by a flexible diaphragm 10, a
follower 11 engaging the diapliragm, and a
ball 12 being interposed between the follower
and the adjacent end of the lever.

For the purpose of operating the usual
throttle valve device, with which the engine
may be equipped, a piston device 13 is pro-
vided comprising a cylinder containing a pis-
ton 14 having a stem 15 whichextendsthrough
an opening in one end of the cylinder, and at
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“been increased to a predetermined degree and
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its outer end is pivotally connected with one
arm of a fulcrumed lever 16, another arm of
the lever 16 being operatively connected with
the throttle valve device by a connection 17.
One end of an_operating rod 18 is pivotally
connected to the arm of the lever 16 to which
the stem 15 is connected. The other end of
the rod 18 is pivotally and slidably connected

~with a manually operable and pivotally

mounted throttle lever 19, the connection be-
tween the lever 19 and the rod 18 permitting
longitudinal movement of the rod relative to
the lever when the lever 16 is operated by the
piston device 13. g ,
Associated with the piston device 13, is a
magnet valve device having a magnet portion
20 adapted to control the operation of double
beat valves 21 and 22. The valve 21 is con-
tained in a chamber 23 which is connected to
the reservoir 5 by the pipe 4, and the valve

.22 is contained in a chamber 24 which is con-

nected to atmosphere through an atmospheric
passage 25. A chamber 26, intermediate the
valves 21 and 22, is connected, by a pipe 27,
with the piston chamber 28 at one side of the
piston 14 of the piston device 13,

A governor device 29 is provided compris-
ing a casing containing a cut-out piston 30,
subject to the pressure of a coil spring ‘31,
and carrying a valve 32, and also containing a
cut-in piston valve 83 subject to the pressure
of a coil sEring 34 and cooperating with a
valve 85 subject to the pressure of a coil spring
36. The reservoir 5 is connected to the gover-
nor device 29 by the pipe and passage 4.

Associated with the governordevice 29 is an
electrical switch device 37 comprising a cyl-
inder containing a piston 38 having a stem
89 which projects through the casing and has
secured to its outer end portion, an electrical
contact member 40 which-is adapted to be
moved into and out of electrical engagement
with stationary terminal contacts 41 and 42.
The terminal contact 41 is connected by a wire
43 with one terminal of a battery 44 or other
source of electric current, the other terminal
of the battery being connected, by a wire 45,
with a terminal contact 46 in the form of
a quadrant with which the throttle lever 19,
in its engine idling position, is adapted to
contact. This lever 19 is connected, by a
wire 47, with one terminal of the magnet 20
of the magnet valve device, the other terminal
of the magnet being connected, by a wire 48,
with the terminal contact
device 37. L

~ Associated with the governor device 29 is
an electrical switch device 49 adapted to con-

trol a control circuit for effecting the opening

and closing of the electric circuit through
which current flows from the generator to the
vehicle propelling motor. The switch device
49 may comprise a cylinder containing a pis-
ton 50 having a stem 51 which projects
through a wall of the cylinder, and te the

42 of the switch
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outer end of the stem there is secured a con-
tact member in the form of a ring 52, which is
adapted to be moved, by the stem, into electri-

cal contact with contact terminals 58 and 54 °

of the control circuit. The contact terminal
53 is connected, by a wire 80, with the wire
43 leading to one terminal of the battery 44
and the contact 54 is connected, by a wire 81,
to the usual means (not shown) for effecting
the control of the motor circuit, another ter-
minal of said means being connected, by a
wire 82, with the wire 80 leading to one ter-
minal of the battery 44. The motér circunit
comprises a wire 83 which is connected to one
terminal of the electric generator and to one
terminal of the vehicle propelling motor and
also comprises a wire 84 which is connected
with the other terminal of the generator and
with the usual control means hereinbefore
mentioned. The other terminal of thé motor
1s connected, by a wire 85, with the contrcl
means. The usual control means mentioned
are interposed between the motor circuit and
the control circuit and are for the purpose
of controlling the motor circuit through the
operation of the control circuit. :
. It will here be noted that instead of inter-
posing the switch device 49 in the control cir-
cuit, 1t may be interposed in the motor cir-
cuit so that when it is operated it will directly
control this circuit,

The piston 50 of this switch device 49 is pro-
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vided with a seat ring 55 which is adapted -

to seat on a washer 56. Leading from the
small seated area of this piston is a pipe and
passage 57, which pipe is connected to a vol-
ume reservoir 58 and to a passage 60 in the
governor device and the switch device 87, said
passage leading through a port 60 to a cham-
ber 61 at one side of the piston 88, when said
piston is in the position shown in the draw-
ing. Betiveen the chamber 61 of the switch

“device 37 and the piston chamber 62, at one

side of the piston 50 of the switch device 49,
there is interposed, in the pipe 57, a ball check
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valve device 63, having a restricted passage 64 -

through which fluid under pressure is adapt-
ed to flow from the chamber 61 to the vol-
ume reservoir 58 and piston chamber 62, the
fluid under pressure by-passing the ball check
valve 65. »

In operation, with the throttle lever 19 in
idling position, and the pressure of the fluid
in the reservoir 5 reduced to a predetermined
degree, the several parts of the invention will
move to the positions shown in the drawing,
in which positions, the circuit from the gen-
erator to the propelling motor and the con-
trol circuit will be open. The circuit for con-
trolling the operation of the throttle mecha-
nism will be closed, and current flowing
through this circuit energizes the magnet 20
of the magnet valve device, causing the valve
22 of this device to seat and the valve 21 to
unseat, so that, fluid under pressure from the
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reservoir 5 will flow from the valve chamber
23 of the magnet valve device, which is con-
nected to the reservoir § by the pipe 4, and
from the chamber 23 flows past the valve 21
to chamber 26 and from thence $o the piston
chamber 28 at one side of the piston 14 of the
piston device 13, causing said piston and stem
15 to be moved outwardly, operating the lever
16 and connection 17 to cause the operation
of the throttle valve device to accelerate the
engine from its idling speed. As the speed
of the engine is increased over its idling speed,
the operating speed of the compressor is cor-
respondingly increased, which inecreases the
output of the compressor. The speed of the
generator is also correspondingly increased,

- which results in the generation of an electric
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current of high voltage which cannot be im-
posed upon the driving motor due to the mo-
tor circuit and control circuit being open.
Fluid under pressure from the reservoir §
flows to the governor 29 through pipe and
passage 4, chamber ‘67 and passage 68 to the
face of the cut-out valve 82, and when the
pressure of the fluid compressed by the com-
pressor has been increased to a predetermined
degree, which is sufficient to overcome the
pressure of the spring 31, the piston 30 will
move upwardly and unseat the valve 32, so
that fluid under pressure will flow, by way
of a passage 69, to the face of the cut-in valve
piston 83 and cause it to move upwardly
against the pressure of the spring 34.  The
valve 35, due to the pressure of the spring 36,
moves upwardly with the valve piston 33 and
unseats, so that fluid under pressure from the
passage 68 flows past the open valve 35 to the
face of the piston 83. The valve piston 33,
when it is in its upper. position, seats on a
valve seat 70, thus closing communication
of the chambers 61 and 66 of the switch de-
vice 87, with' the atmospheric passage 65,
through passages 60 and 71 respectively.
Fluid under pressure now flowing through
passage 71 to the piston chamber 66 causes
the piston 38 to move upwardly against the
pressure of a spring~72 until the upper face
of the piston seats on an annular shoulder
73, at which time the contact 40, mounted on
the piston stem 39, will have been moved out
of engagement with the contacts 41 and 42,
thus opening the circuit to the magnet valve
device, and causing the magnet 20 to be de-
energized. When the magnet is deenergized,
the pressure of a spring 77 acting on the
double beat valve will cause the valve 21 to
seat, closing communication of the main res-
ervoir with the piston chamber 28 of the
throttle operating piston device 13, and cause
the valve 22 to unseat, thus venting the cham-
ber 28 to the atmosphere through pipe 27,
chambers 26 and 24, and atmospheric passage
25. When the chamber 28 is thus vented, the
pressure of a spring 74 will cause the piston
14 to move inwardly and thus rotate the lever
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16 a sufficient amount to operate the engine
throttle valve device to decrease the speed of
the engine to its idling speed.

When the upper face of the piston 38, of
switch device 87, is seated on the shoulder 73,
the piston will have been moved above the
port 60 which opens into the chamber 61, so
that fluid under pressure flows through this
port and passage 60, pipe 57, the restricted
passage 34 in the check valve device 63 and
through pipe 57 to the reservoir 58 and piston
chamber 62 of the switch device 49. The
restriction in the passage 64 is of such a size
as to govern the rate of flow of fluid under
pressure therethrough to the reservoir 58 and
chamber 62, and the reservoir is of such size
that there will be a delay period between the
moving of the contact 40 of the switch device
37 out of contact with the contact terminals

41 and 42, and the build-up of sufficient pres- &

sure in the reservoir 58 and piston chamber
62 of the switch device 49, to cause the piston
50 to move upwardly, against the pressure of
a spring 75, a sufficient distance that the con-
tact ring 52 will engage the contacts 53 and
54 to close the control circuit. It will thus
be seen that when the engine is operating
at high speed and the pressure in the reser-
voir is increased tc a predetermined degree,
the switch device 87 will be operated to open
the throttle circuit and cause the throttle
valve device to operate to its decelerating posi-
tion before the switch device 48 operates to
close the control circuit to render said circuit
operative for controlling the motor circuit.
The delay period between the opening of the
throttle controlling circuit and the closing of
the control circuit is of such duration as to
permit the speed of the engine, after the
throttle valve device has been moved to decel-
erating position, to gradually decrease to
idling speed before the control circuit is
closed.

Fluid under pressure in the passage 60 alco
flows to a chamber 76 at one side of the cut-
out piston 30 of the governor device, and
when the pressures on both sides of this pis-
ton equalize, the pressure of the spring 31
acting on the piston will seat the valve 32.

The several parts of the invention will now
be maintained in the positions just described
until the pressure of the fluid in the reser-
voir 5 has been reduced to a predetermined ce-
gree. Th. pressure of the spring 34 will
then cause the cut-in piston 33 to move down-
wardly, moving the valve 35 to its seated po-
sition, so that further flow of fluid under
pressure to the passage 71 is cut off. When
the piston 33 is thus moved, the upper por-
tion thereof is unseated from its seat 70.
Fluid under pressure in the piston chamber
66 of the switch device 37 is now vénted to
the atmosphere, by way of passage 71 and
atmospheric passage 65. At the same time,
fluid under pressure in the piston chamber
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62 of the switch device 49 and in the reservoir
58 is vented to the atmosphere, through pipe
57, past the ball check 65, through passage
60 and atmospheric passage 65. The pressure
.of the springs 72 and 75 will now cause the
‘pistons 88 and 50, respectively, to move down-
wardly to the positions shown in the drawing,
and the speed of the engine will then be in-
creased in the manner as hereinbefore de-
scribed. The pistons 38 and 50 operate in
such .2 manner that the control circuit is
opened before the speed of the engine is in-
creased sufficiently to cause the generator to
generate a high voltage current. As it re-
quires a little time to accelerate the engine,
both of the switch devices may operate simnul-
taneously without danger of imposing a high
voltage current on the propelling motor, but
if desired, the switch device 49 may be made
to operate to open the control circuit before
the switch device 87 is caused to operate to
close the circuit for the operation of the en-
gine throttle. To accomplish this, the ca-
pacity of the spring 75 may be increased suf-
ficiently to cause the piston 50 to be moved
downwardly before the piston 38 is moved.

While one illustrative embodiment of the
invention has béen described in detail, it is
not my intention to limit its scope to that em-
bodiment or otherwise than by the terms of
the appended cldaims.

Having now described my invention, what
I claim as new and desire to sccure by Let-
ters Patent, is:—

1. The combination with an engine driven
compressor and electric generator and a cir-
cuit through which current generated by the
generator may flow, of means subject to the
pressure of fluid compressed by the compres-
sor for automatically controlling the accel-
eration and deceleration of said engine, and
means subject to the pressure of fluid com-
pressed by said compressor for effecting the
control of said circuit in accordance with the
speed of the engine.

2. The combination with an engine driven
compressor and electric generator and a cir-
cuit through which current generated by the
generator may flow, of means subject to the
pressure of fluid compressed by the compres-

_sor for automatically controlling the acceler-
ation and deceleration of said engine, and
means separate from the first mentioned
means subject to the pressure of fluid com-
pressed by the compressor for effecting the
control of said circuit in-accordance with
the speed of the engine.

3. The combination with an engine driven

compressor and electric gencrator and a cir-
cuit through which current generated by the
generator may flow, of means subject to the
pressure of fluid compressed by the compres-
sor for automatically controlling the acceler-
ation and deceleration of said engine, and
means -separate from the first mentioned
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means subject to the pressure of fluid com-
pressed by the compressor for rendering said
circuit inoperative as said engine is automati-
cally accelerated.

4. The combination with an engine driven
compressor and electric generator and a cir-
cuit through which current generated by the
generator may flow, of means subject to the
pressure of fluid compressed by the compres-
sor for automatically controlling the accel-
eration and deceleration of said engine, and
means separate from the first mentioned
means subject to the pressure of fluid com-
pressed by the compressor for rendering said
cireuit operative after said engine has been
automatically decelerated to substantially
idling speed.

5. 'The combination with an engine driven
compressor and electric gencrator and a cir-
cuit through which current generated by said
generator may flow, of a circuit for effecting
the acceleration and deceleration of the en-
gine, means subject to the pressure of fluid
compressed by the compressor for control-
ling said cireuit, a control circuit for effect-
ing the coutrol of the generator circuit, and
means separate from the first mentioned
means operative by fluid compressed by the
compressor for controlling said control cir-
cuit, oy

6. The combination with an engine driven
compressor and electric generator and a cir-
cuit through which current generated by said
generator may flow, of means operative auto-
matically for effecting the deceleration of
said engine when the pressure of fluid com-
pressed. by the compressor has been increased
to a predetermined degree, and means sepa-
rate from the first mentioned means operative
after said engine has decelerated to idling
speed to render the generator circuit oper-
ative, »

7. The combination with an engine driven
compressor and electric generator and-a cir-
cuit through which current generated by said
generator may flow, of means operative auto-
matically for effecting the deceleration of
said engine when the pressure of fluid com-
pressed by the compressor has been increased
to a predetermined degree, pressure sensitive
means operative automatically for rendering
the generator circuit operative, and means
for causing a predetermined time period to
elapse between the decclerating of the en-
gine and the rendering of the generator cir-
cuit operative.

8. The combination with an engine driven
compressor and electric generator and a cir-
cuit throngh which current generated by the
generator may flow, of a throttle cirenit for
automatically effecting the acceleration and
deceleration of the engine, a switch device
operative to open said throttle circuit to ef-
fect the deceleration of said engine when
the pressure of fluid compressed by the com-
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pressor is increased to a predetermined de-
gree, and a switch device operative to render
the generator circuit operative at a pre-
determined time after the opening of said
throttle circuit. '

9. The combination with an engine driven
compressor and .electric generator and a cir-
cuit through which current generated by
the generator may flow, of a throttle circuit

for automatically effecting the acceleration
and deceleration of the engine, a switch de-

vice operative to open said throttle circuit
to effect the deceleration of said engine when
the pressure of fluid compressed by the com-
pressor is increased to a predetermined de-
gree, pressure sensitive means operative to
render the generator circuit operative after
the. opening of said throttle circuit, and
means for timing the operation of said pres-
sure sensitive means. \

10. The combination with an engine driven
compressor and electric generator and a cir-
cuit through which current generated by the
generator may flow, of a throttle circuit_for
automatically effecting the acceleration and
deceleration of the engine, a switch device
operative to open said throttle circuit to effect
the deceleration of said engine when the pres-
sure of fluid compressed by the compressor
is increased to a predetermined degree; means
subject to the pressure of fluid compressed
by the compressor for rendering the genera-
tor circuit operative, and means for regu-
lating the flow of fluid to the second men-
tioned means to cause a predetermined time
period to ela
throttle circuit and the rendering of the gen-
erator circuit operative. :

se between the opening of the

5

11. The combination with an engine driven
compressor and electric generator and a cix-
cuit through which current generated by the
generator may flow, of & throttle circuit for
automatically effecting the acceleration and
deceleration of the engine, a switch device
operative to open said throttle cireuit to effect
the deceleration of said engine when the pres-
sure of fiuid compressed by the compressor
is increased to a predetermined degree, means
subject to the pressure of fluid compressed
by the compressor for rendering the genera-
tor circuit operative, and means for regu-
lating the flow of fluid te the second men-
tioned means to cause a predetermined time
period to elapse between the opening of the
throttle circuit and the operation of the sec-
ond mentioned means.

19. The combination with an engine driven
compressor and electric generator and & cir-
cuit through which current generated by the
generator may flow, of 2 throttle circuit for
automatically effecting the acceleration and
deceleration of the engine, a switch device

operative to open said throttle circuit to effect
the deceleration of said engine when the
pressure of fluid compressed by the com-
pressor is increased to a predetermined de-
gree, g switch device operative for render-
ing said generator circuit operative, -and
means interposed between said switch devices
for delaying the operation of the second men-
tioned switch device for a predetermined pe-
riod of time after the operation of the first
mentioned switch device.

In festimony whereof I have hereunto set

my hand. ,
y ELLIS E. HEWITT.

40

45

§0

58

60

65

70



