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A CORPORATION- OF -WISCONSIN

COOLING SYSTEM

"A))‘p’lication'ﬁled February 11, 1926. Serial No. 87,572.

This invention relates to cooling: systems,
and while capable of usewith other combina-
‘tions has particular atility in connection with
‘fiuid compressor and internal combustion en-
«gine or driving meber combinations, and the
like. : o
‘At present, due to the different tempera-
‘ture requirements and. operating: character-
-istics of the fluid compresser-and the internal
combustion -engine, the matter of maintain-
-ing both the-engine: and the compressor -at
-their - most -&ffictent -operative ‘temperatures
thas been a difficult-one.
-As well understood in the art, an internal
. combustien engine has a temperature range
- at: which: it performs best.and:with greatest
~efficiency -amid - flexibility. “When the cylin-
‘der temperature drops below or-exceeds this
-werking range, the efficiency, flexibility,.and
-all around. performance decreases. It is de-
sirable to cool the engine so: that it will not
..overheat -and,at:the same: time, the engine
must not be excessively cooled bart must be
permitted to-operate at the working tempera-
-ture.or range of wvorking temperatures: at
~which the:best efficiency, flexibality. and -all
--around performance is secured.
Witha fluid compressor; pump;.or the like,
hewever, it is desirable that the heat be more

30. completely carried-away. While, of course,
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“it-is undesirable:that the cylinder tempera-
tures of. a compressor or the like be so low
- that they will interfere with proper lubrica-
“tion,.in:a combination. of: this:sort the. best
working temperatures of the-engine ave high-
_er ‘than those of the compressor. It is de-
-girable that the compressor operates or runs
. ool while the engine operates or runs suffi-
ciently warm to secure the best results. In
-an internal combustion engine it is desirable
-to increase. the -cooling effect: when the tem-
.perature conditions are high:and to decrease
“the cooling effect when the engine is too cool,
butin: the absence:of the warm or heated
working range when the:compressor is run-
_ping cool, it. 1s desirable that it-continue to
-pun cool without decreasing the cooling effect
of the cooling system thereon. :
-It is the object of our invention to provide

. an improved: method. of :and means for cool-

ing a compressor and engine combination of
this sort that will better serve the purpose
for which intended.and provide ¢ high work-

-ing efficiency of both the compressor and en-

gine ‘at all times.

Another object is to.provide for doing this
with a cominon cooling system for both the
engine and the compressor.

Amnother object 1s to. deliver the working

fluid through the compressor continuously in

the operation of the compressor, extending
said delivery to the engine and thermally
controlling the extended :delivery to the en-
gine.to increase the cooling effect of the

‘engine when the temperature conditions are &

high, and to decrease the- cooling effect of
the engine when the engine is too cool with-
out correspondingly changing the cooling ef-
fect on the compressor.

To acquaint those skilled in the art with :

the: manner: of constructing :and practicing

-the invention, we shall: now describe a par-

ticular embodiment of the invention in con-
nection with the accompanying drawings, in
which:— :

Figure 1 ds a more or less diagrammati
side elevational.view .of a compressor and en-
ghae combination embodying the invention;
an :

Fig, 2 is an enlarged detail section of the

thermally controlled means for thermally
controlling the cooling effect upon the engine.
In the particular:embodiment of the in-

-vention shown in the drawings, 5 designates
‘the internal combustion engine having cool-
-ing jacket means 6 around the-cylinders there-
. of as well understood in:the art.

‘While the
engine 5:is illustrated in'the drawings as
having:four cylinders,.it is to be expressly
understood that.any desired number. of cyl-

inders may be employed. The particular
‘type and structure of the engine 5 is imma-

terial and muy vary,:as may the cooling or
water jacket means 6, which are shown as
surrounding the cylinders -of the engine 1n

~the usual or standard manner.

The fluid compressor designated at 10 is
shown as mounted with the engine 5 upon a

common base -12. The compressor is illus-

trated as having two cylinders 13 and 14, but
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- lation of cooling medium through the jacket :
thereof and to do this without affecting the .
cooling effect upon the compressor 10 we in- -
terpose a thermally controlled valve 50 in -
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it is to be understood that the compressor may
also have any desired number of cylinders,
and its particular type and form is imma-
terial and may be varied as desired. The
cooling jacket means of the compressor is
shown at 15 as surrounding the cylinders 13
and 14. ' S

The water or other cooling medium is cir-
culated through the jacket means 6 of the
engine, and through the jacket means 15 of
the compressor. The jacket means 15 opens
adjacent its upper end at 20 into the outlet
manifold 21 which communicates through a
conduit or suitable connection 22 with the
top of the radiator 25, which may be of any
suitable or preferred form or construction.
The jacket means 6 opens.adjacent its upper
end at 26, 27, 28 and 29 into the outlet mani-
fold 30, which is connected through a con-
duit or connection 82 with the conduit or con-
nection 22,.and through said connection 22
with the radiator 25, S

From the radiator 25 the cooling medium
is returned to the jacket of the compressor
10 through a conduit or connection 85 and
a manifold 36, and to the engine through the
conduit or connection 35 and a manifold 88.
A pump is'more or less diagrammatically il-
lustrated at 40 for maintaining the. circula-
tion through the system, but it 1s to be under-
stood that any other means of maintaining
the cooling medium civculation through the
compressor and engine jackets may ke em-
ployed. 'The radiator 25-may have the usual

i iller cap 42.

To thermally control the cooling effect on
the engine 5, we thermally control the circu-

the conduit or connection 32:and between the
outlet. from the engine and the outlet from
the compressor. ‘Any suitable or preferred

5 thermostat or thermo-sensitive meansmay be

employed. That shown is of the vapor bel-
lows type comprising a-collapsible corrugat-
ed resilient vessel or bellows 52, fixedly se-

- cured at its lower end.as by a nut 53 to the -

bottom wall of the thermostat or valve hous-

ing ‘54 and having its opposite or movable -

end wall connected by a _stem 56 to a valve
58 which controls a port 60, and thereby com-
munication between the inlet side 62 and the

outlet side 63.  The outlet from the engine .

jacket communicates with the inlet side 62,

and the outlet side.63 communicates with the

connection 22 between the compressor jacket
and the radiator 25. .

The partition 65 which separates the inlet
62 from the outlet 63 of the housing 54 is
preferably provided with a relatively small
port or opening 66. This port 66 forms a.
by-pass around the thermally controlled port
60, so that when the valve 58 is seated and
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said port 60 closed, a restricted by-pass cir-
culation will be permitted through the engine
jacket 6. The housing 54 may have a drain
cock 70.

The driving motor 6 and compressor 10
may be operatively connected in any suitable
manner so that the compressor will be driven
by the motor.

From the foregoing it will now be appar-
ent that there are a pair of cooling medium
circuits, one for the engine or driving motor
5, and the other for the compressor 10. The
radiator 25 forms common means for cool-
ing the cooling medium of the cooling cir-
cuits of both the compressor and the engine,
which circuits are connected in parallel
through the radiator. -

. In operation when the thermally controlled
valve 58 is closed as shown in full lines in
Fig. 2, the pump 40 maintains the circulation.
of the water or other cooling medium em-
ployed through the cooling circuit of the com-
pressor 10 only, except for the relatively
small or restricted by-pass circulation per-
mitted through the engine circuit by way of
the by-pass port 66 at such time. hen the
valve 58 is closed the temperature of the en-
gine is at or below the desired operative
temperature or temperature range, the closed
position of the valve shutiing off the cooling
circulation through the engine circuit at this
time, and decreasing or preventing any in-
crease in the cooling effect, the restricted by-
pass through the engine circuit preferabl
providing merely a relief flow for the medi-
um circulated into the engine jacket and not
materially increasing the cooling effect upon
the engine.

When, in the operation of the engine as, for
example, afterit has been run for a while un-
der temperature conditions permitting it,
and the temperature rise exceeds the maxi-
mum.operative temperature or range that is
the temperature above which the efficiency of
the engine decreases, the thermally sensitive
element 52 expands and operis the valve 60, as
shown in dotted lines in Iig. 2. Thereupon,
a circulation of - the cooling medium is estab-
lished - through both the engine and com-
pressor circuits at the same time to increase’
the cooling effect upon the engine and to
maintain the cooling effect upon the compres-
sor. This continues until the temperature
of the engine again drops to the minimum
operative temperature, whereupon the ele-
ment 52 contracts and closes the valve 58 to
decrease the cooling effect upon the engine
or prevent further material increase there-
in, the cooling of the compressor again con-
tinuing, as before. :

“Thus a common cooling system is provided
for the compressor and engine and the sys-
tem maintains a constant or continued cir-
culation and cooling -effect upon.the com-
pressor and, at the same time, a thermally
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controlled circulation for the engine which
starts automatically with an undesirable
temperature rise to establish a cooling medi-
um circulating through the engine jacket and
thereby set up a cooling effect upon the en-
gine and stops automatically with an unde-
sirable temperature drop to decrease or ter-
minate the cooling effect upon the engine,
all independently of the constant or contin-
ued compressor circulation which continues
independently thereof and uninterrupted
thereby.

In this manner the compressor can be kept
cool and the motor or engine warm, or at
least at the desired operative temperature
or within the desired operative temperature
range at all times. ‘

The controlling of the delivery of cooling
medium to the engine independently of the
delivery to the compressor provides for rais-
ing the idling temperature of the engine and
maintaining the same within the tempera-
ture range of greatest efficiency without cor-
respondingly raising the temperature of the
compressor. The compressor is maintained
at its most efficient temperature and the rais-
ing of the idling temperature of the engine
prevents stalling of the engine as the load is
applied following an idling period.

We do not intend to be limited to the pre-
cise details or particular combination shown
or described.

We claim:—

1. In an internal combustion engine and
compressor combination wherein the mecha-
nisms have different operating temperature
requirements, the method of cooling the
mechanisms which comprises delivering a
common cooling medium to the mechanisms,
varying the delivery to the mechanism hav-
ing the higher temperature requirement, and
maintaining the delivery to the mechanism
having the lower temperature requirement
substantially constant. '

9. The method of cooling a compressor

and internal combustion engine combination

which comprises delivering a common cool-
ing medium to the compressor and engine,
interrupting the delivery to the engine, and
maintaining continuous delivery to the com-
pressor irrespective of interruptions of de-
livery to the engine.

3. In combination, a compressor, an in-
ternal combustion engine, a cooling circuit
for the compressor; a- cooling circuit for the
internal combustion engine, a radiator com-
mon to both circuits, and thermally operated
means for controlling the flow in the cooling
circuit for the internal combustion engine
without reducing the flow in the compressor
circuit below a desired limit.

4, In combination, a compressor, an ir-
ternal combustion engine, a cooling circuit
for the compressor, a cooling circuit for the
internal combustion engine, a radiator com-
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mon to both circuits, said circuits being con-
nected in parallel to the radiator, and ther-
mally operated means for interrupting the
flow in the cooling circuit for the internal
combustion engine without interrupting the
flow in the compressor circuit.

5. In combination, a compressor, an in-
ternal combustion engine, a cooling circuit
for the compressor, a cooling circuit for the
internal combustion engine, a radiator, com-
mon conduits connecting said circuits in par-
allel with the radiator, and thermally op-
erated means in one of the common conduits
between the compressor and the internal
combustion engine for independently inter-

rupting the flow in the circuit for the inter-

nal combustion engine.

6. In combination, a compressor, an in-
ternal combustion engine, a cooling circuit
for the compressor, a cooling circuit for the
internal combustion engine, a radiator, com-
mon conduits connecting said circuits in par-
allel with the radiator, a valve disposed in
one of the common conduits between the
compressor and the internal combustion en-
gine for controlling the flow in the internal
combustion engine circuit independently of
the compressor circuit, and thermo-respon-
sive means controlling the operation of said
valve in response to variations in temperature
in the internal combustion engine circuit,
the compressor circuit being continuous irre-
spective of interruptions in the internal com-
bustion engine circuit.

In witness whereof, we hereunto subseribe
our names this 3rd day of Feb., 1926.

WILLIAM A. BEIMLING.
FLOYD B. PETERSON.
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