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To all whom it may concern:

Be it known that I, Hazor Jupson Smirw,

a citizen of the United States, residing .in

Chicago, Ceok County, State of Ilhnms,
5 have inv ented certain new ‘and useful Im-

p‘rm'ementg in- Methods for Preventing

Emulsification of Refrigerating Agent in

tne Sealing Oil, of Whl(ﬂ1 the followmo s a

Qpe<31ﬁcm.on, roference being made to the
0 accompanying drawings, {oumng a  part
thereof.

T h1<~ mvehuon relates to wﬁ‘lom ating sys-
tems the: small or xmnmture type' and
more oaxhcuhﬂv to" ice machines of the
type designed and intended to be self-oper-
.mng

Under certain condltlons ot operation,
such as follewing a relatively long idle or
stand period- when the compressor may he
ag cold as the condenser, or following a stand
])et’lod during which the expansion valve has
leaked and a quantity of the refrigerating
liquid has morve or less flooded the- 1ow q1de1
hy which T mean the coils in the brine tank,
it has been found that in ice machines whers
oil 15 used as ‘a lmﬂ medinm, when.the
machine starts u;) again some of the liquid
re frigerating agent TWill be drawn directly

into the compressor. The compressor and
H e sealing medium or oil having cooled off
or become -cold, there is no 1mmedlately
available heat to tend to throw off the re-
frigerating gas or liquid to the condenser
and the cold oil will 1apld take on or ab-
sorhy gas or liquid refrigerating agent. ‘Once
started, this :11}@01'}9‘51011 increases rapidly
and, instead of the compressor warming, up
and permitting the oil and gas or liquid to
femn“ate am’ the zas 10 pass on to the con-
1 and its absorbed vefrigerating
1 be circulated as a seahncr and
mnediu,m and  injected into the
,iqm at a point having a lower
the high side. This allows
11," 1qt11]° agent to boil out of the oil,
selting up o condition of internal 1ef1‘10era~
tion. and the compressor and sealing’ medinm
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colder and colder until the machine
is actually
ttgelf.

re»‘lwerﬂtmg in the compressor,

When it gets to doing this it will not
& itself, too little or no refrigeration
aling place in the expansion coils and the
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Serial No. 442,893.

machine will continue to run without doing
its work of properly cooling the box. '

In the wuse of ‘ethyl chlorlde, sulphur
dioxide, pictet finid, methylic ether or am-
monia in an oil sealed pump the funda-
mental conditions leading to supercharging
or emulsification are qlute similar and the
method we have perfected and the valve here
shown are nearly indispensable to a reliable
machine.

The use of a stream of water to cool the
condenser and then the compressor ‘brings
new factors into the problem of preventing
emulsification or supercharging. In an air

-cooled machine there is bound to be a rela-

tive balance of the surfaces of the compres-

‘sor -and’ condenser so far as convection is

concerned and the fact that the compressor
is the initial source of heat tends to maintain
during operation a-higher temperature in
the compressor than in the condenser. Un-
der ordinary conditions the use of a protec-
tive mechanism is limited to the first part of
a run after both compressor and condenser

“have cooled to practically air temperature.

The natura!l balance of the elements (com-
pressor- and condenser) naturally protects
the oil during runs under ordinary condi-
tions and follow the natural variations of
the day.

In a water cooled machine a series of new
factors are brought in which either singly
or in combination produce pressure-tempera-
ture conditions which result in supercharg-
ing or+emulsification. T ill enumerate a
few of them. If the water is allowed to flow
after the machine stops running it will chill
both condenser and compressor to practi-
cally the same temperature and the machine
will immediately emulsify when it starts.
If the stream of water through the cooling

system be too ereat the temperature differ-

ential between mcommg; and-discharge wa-
ter will be low and therefore the compressor
will Tun at about the temperature of the
condenser and emulsification follows.  If
the stream of water is too small for the
proper- cooling of the machine ‘and con-
denser then the pressure of the high side
will Tan up to a high point and the machine
suffer a loss in efficiency as a result.

If the water fails to flow while the ma-
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chine is in operamon the pressure and tem-
perature of the high side will rise along the
bressure- temperature line of the agent “used
and the oil will become emulsified or super-
charged. If mow while supercharged the
water comes into the condenser and thence
to the compressor the rapid drop in tem-
perature of the condenser will result in a
apid drop in its pressure with the result
that the agent impounded in the oil will boil
off into the condenser and if the temperature
darop of the condenser has been sulliciently
rapid the boﬂ»ng agent will take the o1l with,
it into the condenser. This puts a machine
completely out of service and leaves the com-
pressor without lubrication or seal. A ma-
chine regulated by thermostatic means from
the box or brine will thus run to a break:
down and either destroy the compressor or
the electric motor.

I therefore use in the water cooled ma-
chines two pressure-temperature valves 3
and 4. 3 controls the flow of refrigerating
gas to the inlet of the compressor; and 4 15
connecbed in the water line 11 to the com-
pressor 2 and controls the flow of water to
the compressor. The compressor water line
11 in which the pressure-temperature valve
4 is situated is a by-pass line from the tail
of the condenser 1. A pressure relief valve
12 in the discharge line from the condenser
situated behind the inlet to the compressor
b'V pass ferces the water through the by-

ass if the valve 4 be open, otherwise it over-
f fiows through the relief valve 12 if the con-
ditions within the compressor hold the pres-
sure-temperature valve in a closed position.

It will be readily understood from the
above description that these valves 3 and 4
will shut off the supply of water to the com-
pressor jacket and the supply of gas to the
compressor if the temperature-pressure con-
ditions within the compressor are such as to
permit emulsification and these valves will
stay closed until the friction of the pump
s raised the temperature of the com-
pressor above the danger point. It during
the run the low side floods or a decided
change in the conditions within the com-
pressor ocenr the valves will close until the
temperature-pressure has rveturned fo the
predetermined point.

To prevent emulsification io a harmful
extent the temperature of the oil when in
contact with the gas in the high side must
he enough higher than the condgﬂqmo fem-
perature (fm‘ the given condition of air or
water temp atures) to present a superheat-
ed surface to the contact of the gas. This
difference in temperatuve between. gas and
oil is a variable and is affected by the nature
of the oil and the kind of vefrigerating gas

used. Ne hard and ﬁxed Tule hfw heen ar-
rived at bhecause of the variable stated.

However “for any -combinationof :0il and
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agent there is a working difference that is
eusily obtained by observation and it is at
this point or just above it that we are op-
erating.

In order to establish and hold this prede-
termined difference in temperature we use
a pressure-temperature valve as shown in
the accompanying drawing. This valve is
automatic and is so constructed that it re-
mains cloged wuntil the temperature of the
o1l which surrounds it has attained the pre-
determined difference above the temperature
of the condenser. The temperature of the
condenser is always evident in the pressure
of the high side along the pressurs-termpera-
ture curve of the particular agent which is
used in the machine. Therefore we have a
pressure in the high side of the macame that
corresponds with the temperature of the
liguefied agent in the condenser. We use a
pressure sensitive element charged with the
same liquefied gas as is used for the refrig-
erating process or a gas of similar pressuve-
temperﬂture characteristics and this pres-
sure sensitive element then becomes o tem-
perature sensitive element and its pressure
for temperature will be along the Qame line
or curve as the pressure for tempprahue
curve of the agent within the condense:
Now if the temperature of the compressor
and its oil he the same as the temperature
of the condenser the element submerged
within the oil will have a pressure within it
equal to the pressure upon it and therefore
in equilibrium. Now the valve iteell is con-
nected to a diaphragm exposed to the pres-
sure of the high side and thevefore the pres-
sure element cannot open the valve to which
it is conmnected until the heat of the oil anc
the element itself is enough higher than the
temperature of the condenser to set up a
pressure within the element grent enough to

overcome the pressure of the high side on
its ends and the pressure of the high side
against the diaphragm which carvies the
valve. The relationship of the aveas of the
endls of the element and the diaphragm de-
termines the ratio of heat requived to epen
the valve, or determines how much hotter
the compressor must be as compared to the
condenser before the machine can open its
inlet lines and take gax from the expansion
coils. Natunrally ho COMPT 1 \\‘ﬂ}, hent.
up rapidly if the inlet line be shut off ane
the compresser allowed to pull a
Vacuum against the pressure of the
dense

con
The frictional heat alone without o
llLO"'l"C heat subtraction is sufficient to heat

up  the compressor and the oil within it. As

soon after the machine Etaltn to run as this
heat factor or differential is developed the
low side opens antomatically and the ma-
chine functions as a xr*fnf*e] ating machine
without the possibility of emvl fication o
supercharge of the ol seal. Mo condition
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~can arise that can cause supercharge as the
valve automatically closes off the low side

unless. the pressure-temperature condition is
favorable and correct.

Under certain conditions of “ temperature
and pressure” of the compressor and the

condenser this absorption or surcharging
will occur even if no liquid refrigerating
agent is drawn into the compressor. When
the above situations develop the machine is
almost certain to ¢
quires a “service” call for correction. _

The object of this invention is to produce
a method or system that will eliminate these
objectionable features by preventing the
supercharging of the sealing oil.

Having thus set forth my invention T will
now describe an embodiment thereof.

In the -drawings :—.

Figure I is a diagrammatic view .of my
refrigerating system with the pressure tem-

perature valves-connected in the inlet line-

and the water line of the compressor.

Figure IT illustrates a section through the.
25, compressor on line A B, : ‘

Figures III, IV and V are details of the
valve used in my systern.

Figure VI is a section through the pump

member along the line x—y Figure I.
Referring now by reference to the draw-
ings: ;
In the diagrammatic sketch Figure I, T
have chosen to illustrate a water cooled ma-
chine showing the condenser 1 and com-
pressor 2 with the two pressure-temperature
valves 3 and 4 in the lines. Valve 3 is in

the gas return line from the expansion coils
30 and the valve 4 in the by-pass water line

from the tail of the condenser. ;
The valves-are submerged in the sealing
oil in the oil pocket shown at 5, directly
under the oil separator 32 Figure II. The
line 6 is the gas discharge line from the
compressor .0il separator to:the condenser.

Gas from the expansion coils enters the pres--

sure-temperature -valve 3, at 7 and leave it
at 8 thence passing to the inlet of the com-
pressor at 9. The inlet 9 is in the. face plate
10 which carries the members of the pump
or compressor assembly.. Water which has
been used to cool the condenser 1 passes off

through the pipe 11 and .either flows to the
drain through .the relief valve 12 or enters

the pressure-temperature valve 4, .at 13,
leaves .it .at .14 and -enters the compressor
jacket at 15 after which it passes around the

‘compressor, absorbing its heat and leaves

the jacket through.the overflow at 16.

The object .of the relief valve 12 in the

line 11 is to set up a back pressure in.that
line which will force the water stream

. through the pressure-temperature valve 4

and on around the compressor jacket if the
valve 4 be'open and. to provide an escape

emulsify 7 and this re-

-sion’ of the element 27, 28 and 29.

8

closed. By holding the drawings up to the
light you will see a complete refrigeration

«¢ycle in-which: blue is the liquid refrig-

erant ; yellow, the cold expanded gas; red,
the hot compressed gas; brown, the oil;
green, the water. , :
The valves 3 and 4 are.identical in con-
struction, so only one need be described and
the parts numbered alike. ‘
- I'employ a face plate 17 having the pas-
sages 7 and 8 opening into the two sides of
the valve seat 20.  Fastened to the face of
the plate 17 is the diaphragm 21 carrying
the head 22 which is also the male member
of the.valve 3. Attached to the head 22 is

“the cross arm 23 which is in turn attached

by the bolts 24 to the cross arm 25. Sup-
ported upon the plate 17 by the bolts 26 is
the diaphragm head plate 27 to which is
attached the diaphragm 28. The head 29
closes the opposite end of the diaphragm 28
and produces a sealed chamber within the
assembly 27, 28 and 29. The formation of
the heads 27 and 29 permit of their inter-
locking and establishing a limit of expan-
This
element is charged with liquid refrigerant
like that used in the machine or a similar
volatile liquid and its gas. Tts pressure for
temperature curve will be identical with that
of the liquid refrigerant within the high
side.  The passage 7 is attached to the line
from the expansion coils and.the passage 8
is:attached to the inlet of the compressor.
Now-if the valve be closed the compressor
cannot take gas from the expansion coils
neither can it draw liquid refrigerant from
a flooded: low side.

When the temperature of the oil within
the compressor and surrounding.the thermal
element 27, 28, 29 is the same as the tem-
perature of the condenser the back pressure
from the liquid within the condenser will
equal the pressure of the gas within the

thermal element. The pressure of the con- I

denger then pressing against the head will

forcibly. close the valve.” With the inlet shut

off the temperature of the compressor will

-rapidly rise because of the frictional heat

of the moving parts and the rapid motion
of the sealing oil through the gears. As

.8001n. 58 the compressor and the oil within it

have- taken on sufficient heat to raise the

temperature of the thermal:slement to where

[its.infernal pressure is sufficient to overcome
the pressure of -the high side -on both the
‘head 29:-and the head 22, the valve will open

and because of the fact that the machine is
pulling a high vacuum in the passage 8
while the valve is closed; and becan
high vacuum will be reduced to the working
back-pressure of the machine when the valve

this |
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ferential pressure of 22 which was repre-

sented by the high vacuum will let the valve
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snap open l;O its Jimit. This limit is fixed
by the position of the plate 27 as related to
the closed position of the valve 22.

When the areas of the two heads 29 and
22 ave the same the opening point of the
valve occurs svhen the temperature of the
oil is at the point. where the pressure for

mpemture factor within the thermal ele-
ment 27, 28, 29 is eqml to twice the pressure
for tempemture factor in the condenser.
With ethyl chloride and a condenser tem-
peratmw of 80 degrees Fahr., the uempei‘w-
ture of the oil necessary to open the valve
would be ‘1pprommaédy 108 de(»rees fth
Modification of the ratios of aveas of b
two heads will produce any pxede Jeu‘mnexl

temperature differ e‘v*ifu but we find that
ethyl chloride works best when the above
ratio is mainteined or exceeded.

By letmrmo particularly to Figure I the

gas enters at 7 passes through the thermo-
statlc valve seat 20 coming out at 8, passing
through the tube to inlet 9 “of the compvessor
which is driven by a motor coumed to drive
shaft D, passing through the pump P, the
gas and vilen ter the oil separator 2. Oil and
gas are here separated, the oil chopq down
into oil pocket 5 and gas is discharged at 6
to the condenser, see 1‘1gure i1

The water from the condenser enters the
valve 4 at 13 and vasses out through 14 to
inlet 15 of water jacket of the compressor
P and out at 16. In the event the thermo-
static valve 4 is closed by internal conditions
the water then passes through the check
valve 12.

Emulsification as used in this specification,
means the suspension of the refrigerating
aoent in the sealing oil; it is the surcharg-
ing of thé oil.

The oil level is shown at line O, Fi igure 11
but may be any place so long as the thermo-
static valves are submerged.

The method herein described is carried
forth by means illustrated, but changes or
modifications may be made without rlepfu t-
ing from the salient features of my inven-
tion; and I therefove intend the following
dmms to cover such modifications as natur-
ally fall within the lines of invention.

I claim:

1. In a vefrigerating machine of the type
described the combination of means to con-
trol the heat dissipation of the compressor to
maintain the temperature of the compressor
at a point sufficiently higher than the tem-
pﬁrqture of the condenser to prevent the

sealing medium within the compressor from

absorbing a deleterious amount of the re-
n'mez"wtmﬂ agent and means for closing the
euchon hnc of the compressor until a pre-
determined temperature and pressure ratio
has been attained within the COTMPYessor.

2. In a refrigerating machjine of the { type
described the combination with a compres-

1,447 575

sor and a condenser means for automatically
closing the suction line of the compressor
swhen the tem perature of the compressor falls
to a point as compared with the tempera-
ture of the condenser when harmful emulsi-
fication may occur and opening the suction
line to the compressor when a predetermined
ratio of temperature has been atiained.

3. In a refrigerating machine of the oil

sealed type, the combination with a compres-
sor and a condenser of a temperature-pressire
responsive means for closing off the cooling
water from the compressor when the temper
ature of the compressor as compared to the
temperature of the condenser will permit del-
eteuo“b supercharging of the oil and open-
ing the ccoling water circuit when the tem-
B mt are of the compressor has risen suf-
ficiently to overcome the hazard of super-
charging.
4. In a refrigerating machine of the oil
sealed type, the combination of tempera-
ture pressure operated valves which close the
suction line of the compressor and shut off
the cooling water to the ‘compressor when
the ueAnpe:am e of the compressor does not
exceed the temperature of the condenser by
a predetermined amount and which main-
tain the valves in the open position when the
temperature of the compressor exceeds the
ue*qpcrmmn ot the condenser by the pre-
determined amount.

5. In a refrigerating machine of the type
described the comb nation of a condenser
cooling cireuit, a compressor cooling circuit
using the tail of the condenser stream a
preszure relief valve permitting escape of
{he condenser cooling stream ahead of the
compressor when the compressor water cir-
cuit is closed and means for automatically
controlling the stream of cooling medium
through the compressor sald means being

actuated by the changes in the temperature
pressure condition of the compressor, ior
the purpose set forth.

6. In a refrigerating machine of the type
deseribed, a compressor shell, a rotary pump
element within the shell, an oil body within
the shell, a valve having a temperature sensi-
tive element Suomeroed in the oil and a dia-
phragm exposed on one side to the pressure
of the hloH side and exposed upon the other
side to a lower pressure, so_arranged thaf
the valve vemains closed until the tempem-
ture surrounding the sensitive element pro-
cduces a pressure within the sensitive element
which exceeds the pressure of the high side
to a predetermined degree.

7. Ina 1en1g,era51nq machine of the type
described, a valve having a diaphragm ex-

posed to the pressure of the high side, a
mes are clement charged  with the re-
frigerating agent used in the machine
or a vols ,tlla agent of similar physical
properties, said.- diaphragm - and  valve
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being normally in the closed position as
the result of the pressure of the high side
upon the said diaphragm and capable of be-
ing moved to the open position by the pres-
sure element when the temperature of the
pressure element exceeds the temperature of
the condenser to a predetermined degree.

8. In a refrigerating machine of the type
described: the method of preventing emulsi-
fication of. the sealing medium which con-
sists of maintaining the temperature of the
sealing medium when exposed to contact
with the refrigerating agent in the high side
at a point of temperature sufficiently higher

than the temperature of the condenser to

overcome the tendency of the sealing me-
dium to absorb- a deleterious amount of the
refrigerating agent.

9. In a refrigerating machine of the type
described the method of preventing super-
charging of the sealing medium with refrig-
erating agent in solution which consists. of
maintaining the temperature of the sealing
medium while exposed to contact with the

refrigerating medium in the high side at a

point sufficiently higher than the tempera-
ture of the condenser to limit the absorption

of refrigerating agent to a non-deleterious

amount.

10. In a refrigeratirig machine of the type

described, the combination with a compres-
sor and a condenser of means responsive to

the pressure of the condenser and the tem--

perature of the compressor to close the inlet
to the compressor when the temperature of
the compressor approaches the temperature
of the condenser which will permit conden-
sation of the refrigerant within the compres-
SOT. :

11. In a refrigerating machine of the type
described the combination of a compressor
temperature controlling means actuated by
the pressure of the condenser and tempera-
ture of the compressor, and means to close
the inlet to the compressor when the temper-
ature of the compressor approaches the tem-
perature of the condenser. -

o

12. In a refrigerating machine of the type
described the combination of a compressor
temperature controlling means actuated by
the pressure of the condenser and tempera-
ture of the compressor and means to open the
inlet to the compressor when the tempera-
ture of the condenser exceeds the tempera-
ture of the compressor by less than a pre-
determined amount. -

(3. In a refrigerating machine using oil

“in the system which serves as a sealing me-

dium, the process .of preventing deleterous
surcharging of the. oil, which consists of
maintaining the oil at a temperature above
the temperature at which the oil will absorb
a deleterious amount of refrigerating agent
at the working pressure. '

14. In a refrigerating machine using oil
in the gystem which serves’as a sealing me-
dium, the method of preventing deleterious
surcharging of the oil, which consists of
maintaining the oil at a temperature above

‘the temperature at which the oil will absorb

a deleterious amount of refrigerating agent
at the working pressure and the use of means
for shutting off the inlet passage to the com-
pressor while the frictional heat of the
idling compressor raises the temperature of
the oil to the predetermined point.

15. In a refrigerating machine of the type
described, the combination with a compressor
and a condenser of means for automatically
closing the suction line of the compressor
when the temperature of the compressor
falls to a point as compared with the tem-
perature of the condenser at which harmful
supercharging. may occur and for opening
the same aforesaid line to the compressor
when the predetermined ratios of tempera-
ture have been attained.

In testimony whereof, I have signed my
name to this specification in the presence of
two witnesses. N

- HAZOR JUDSON SMITH.
Witnesses: :
Wrrrazp Rem,
Erxa M. Trrus.
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