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7 Claims.

The object of my invention is to provide an in-
ternal combustion engine operating compressor
with means whereby the internal combustion en-
gine may be easily started.

8  Another object of my invention is to unload
the compressor during the starting period of the
internal combustion engine. .

Another object of my invention is to control
the unloading of the internal combustion engine

‘0 responsive to the temperature of the manifold,

An internal combustion engine has little or no

power when it is cold and will not pull & re-

frigerating compressor until it is warmed up. It
is, therefore, necessary to unload the compressor
until the engine is warm and during the crank-
ing or starting of the engine in order that the
starter motor may not be called upon to turn
over a heavily loaded compressor. The tempera-
ture of the exhaust manifold corresponds very

D closely to that of the engine walls during the
warming up period of the engine, and an unload-
ing control responsive to the manifold tempera-
ture will be approximately responsive to the tem-
perature of the cylinder walls.

8 The foregoing and many other specific fea-
tures of my invention are set forth in the fol-
lowing specification, where I describe what I
consider the preferred embodiments of my in-
vention. These are illustrated in the accom-

9 panying drawing where— -

Figure 1 diagrammatically shows the invention

with a double winding solenoid valve, and Figure

2 shows the invention with a single solenoid valve
winding. .

3 Referring to Figure 1, an internal combustion
engine 10 with manifold (1 is started by cranking
motor I3 and is connected to the compressor 15
by means of the belt 4. The compressor {5 has
a low pressure inlet 17 and g high pressure outlet

0 18 with a check valve 38. There is a bypass

18 from the low pressure to the high pressure side

to allow the unloading of the compressor, which

is accomplished by a valve 19, which is a sole-

nold valve responsive to the windings 28.and 29.

The battery 20 furnishes the power through the

line 22 and 23 to the ignition switch 25 and

through the line 26 to the thermostat 12, which
is responsive to the temperature of the exhaust

manifold, and through the line 27 and line 21

to energize the said solenoid valve through the

winding 28, whereby upon the closing of the ig-
nition switch 25 the circuit will be completed to

the winding coil 28 of the unloading valve 19

through the manifold thermostat 12, which is ad-

Jjusted to hold its contacts closed until the mani-
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fold reaches a pre-determined temperature. The
winding 28 of the unloading valve need not be
strong enough to open the valve but must have
sufficient strength to hold the valve open. The
“line 24 is connected to the ignition coil. The clo- &
sure of the starting switch 30 supplies current
to the cranking motor 13 through the line 31 and

33 and to the winding 29 through the line 31 and
32, ‘

The winding 28 has a sufficient number of am- 10
pere turns to open the valve, thus bypassing the
compressor. When the engine runs, the start-

- Ing switch is open but since the exhaust manifold

is still cold, the winding 28 of the solenoid will
hold it open until the manifold has reached a 18
temperature sufficiently high to open the thermo-
stat contacts, interrupting the current of the
winding 28 to the valve and allowing the valve to
close, thus loading the compressor. Should the
engine be started when it is still warm from a 20
previous operation, the cireuit through the wind-
ing 29 during the cranking period will open up
the bypass valve 19, thus unloading the com-
pressor only when the cranking motor is oper-
ating,

Referring to Figure 2, the same result may be
accomplished through s single winding of a sole-
noid valve whereby the ignition switch supplies
current to the ignition system and to the unload-
ing valve through the manifold thermostat in 80
the same manner as was described in Figure 1.
The circuit of the cranking motor includes the
lines 85, 37 and 21 to the relay 36, which oper-
ates whenever current is supplied to the motor.
This relay carries contacts which short-circuit 35
the manifold thermostat during the cranking
period, insuring that the compressor will always
be unloaded during this period regardless of
manifold temperature. In Figure 2 single wind-
inhg is designated by figure 34.

While I have described the foregoing preferred
embodiments of my invention, I contemplate that
mahy changes may be made without departing
from the scope or spirit of my invention.

I claim: 45

1. The combination of a compressor, an inter- -
nal combustion engine with an exhaust manifold,

a cranking motor put in motion by a starter
switch to start said engine, a bypass from the
low pressure to the high pressure side of the 50
. compressor, a solenoid-valve controlling the by-
pass, and means to open the said valve when the
starter switch is closed and to keep saild valve
open until the exhaust manifold attains a pre-
determined temperature.




2 2,218,748

2. The combination of a compressor, an inter- gine, a thermostat controlled by the heat of said
nal combustion engine with an exhaust mani- engine, a cranking motor, a solenoid controlling
fold, & cranking motor put in motion by a starter the operation of said valve, an electrical circuit
switch to start said engine, a by-pass from the including an ignition switch, a source of power,
3 low pressure to the high pressure side of the a thermostat responsive to the heat of engine, a
compressor, an electrically operated valve con- solenoid valve, a second electrical circuit includ-
trolling the by-pass, and means to open the said ing a source of power, a starter switch, a crank-
valve when the cranking motor is energized and ing motor, and sald solenoid valve, said circuits
to keep said valve open until the cranking mo- operating to control the operation of said valve.
10 tor is de-energized. : ‘ 6. The combination of a compressor, an inter-"
3. The comabination of a compressor, an in- nal combustion engine with an exhaust manifold,
ternal combustion engine with an exhaust man- & cranking motor to start said engine, a by-pass -
ifold, a cranking motor to start said engine, 8 from the low pressure to the high pressure side
by-pass from the low pressure to the high pres- ~of the compressor, an electrical valve controlling
18 sure side of the compressor, an electrical valve the by-pass, an electrical circuit including a
controlling the by-pass, means to open said valve source of power, & cranking motor and said valve,
when cranking motor is energized and until it is and a thermostat responsive to the heat of the
de-energized, irrespective of the temperature of engine whereby the action of the valve Is re-
the engine. sponsive to said cranking motor and thermostat.
. 20 4. The combination of a compressor, an inter- 7. The combination of a compressor, an inter-
nal combustion engine with an exhaust manifold, - nal combustion engine with an exhaust manifold,
a cranking motor to start said engine, a by-pass & cranking motor to start sald engine, a by-pass
from the low pressure to the high pressure side from the low pressure to the high pressure side
of the compressor, an electrical valve controlling of the compressor, an electrical valve controlling
25 the by-pass, means to open said valve when the by-pass, an electrical circuit including a
cranking motor is energized and until it is de- source of power, a cranking motor and said valve,
energized, irrespective of the temperature of the and a thermostat responsive to the heat of the
engine, and means to make the operation of said engine whereby the action of the valve Is re-
- valve responsive to temperature of engine when sponsive to said cranking motor and thermostat,
30 cranking motor is de-energized. ‘ and means to shunt the thermostat when the !
5. A compressor, & by-pass from the low pres- cranking motor is in operation.
sure side to the high pressure side, a valve con- g .
trolling the by-pass, an internal combustion en- . ROBERT G. MINER.
N - \ .




