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To all whom Tt may concern: |

Be it known that I, PAUL IMMANUEL
SCHMALTZ, a subject of the German Emperor,
residing in Hamburg, in the Empire of Ger-

many, have invented certain new and useful

Improvements in Refrigerating and Ice-Mak-
ing Machinery, of which the following is a
specification. | o

In the refrigerating machines based on the

principle of the compression and expansion of |

a refrigerating medium, a certain quantity of

lubricating material, usually oil,is used in the

compressor, mainly with the view of prevent-

ing the wear of the compressor. Thislubricat-

ing material shall be denominated hereinafter

briefly as “oil.” The lubricating oil is fre-

quently carried along with the condensed re-

frigerant into the refrigerating pipes and pro-

duces, mainly in refrigerating plants in which
the refrigerating pipes are used for the cool-
ing of brine for making ice or for other pur-
poses, certain irregularities or disturbances,
inasmuch as the oil is deposited asathin film
on the interior surface of the refrigerating
pipes and retards thereby the ready absorp-
tion of heat from the brine by the refrigerat-
ing medium. | - | -

Heretofore the oil was removed from the
refrigerating pipes in such a manner that the
refrigerating machine was run at extra-speed,
so that the oil was by suction drawn from the
expander into the compressor. '

The object of the present invention is to
remove the oil deposited in the expander by
temporarily establishing a higher pressure 1n
the expander than in the condenser, and pro-
ducing the quick connection of these partsso
that the oil is ejected from the expander and
collected in aseparating chamber, from which
the oil is discharged from time to time.

For this purpose, the invention consists,

. primarily, of an oil-separating chamber which
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is interposed between the condenser and ex-
pander, the latter being connected by a re-
versing cock at will with the suction or dis-

charge-sides of the compressor, so that the

course of the refrigerant may bereversed and
the same first supplied to the expander and
then through the oil-separating chamber to

be  fully

the condenser and back to the compressor
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whereby the oil is collected in theseparating

chamber.
The invention consists secondarily, in the

construction of the oil-separating and collect-.

ing chamber and its accessories, which will
described hereinafter and finally
pointed out in the claims. | |

Figure 1 of the accompanying drawings
represents a diagram of a refrigerating sys-

tem, showing theconnection of the compressor
by a four-way reversing cock with the con-
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denser and expander, and with an oil-sepa-

rating chamber, which is interposed between

the condenser and the expander, the revers-

ing cock and the oil-separating chamber be-
ing shown in section and drawn on a larger
scale. Fig. 2 of the accompanying drawings
represents an enlarged section through the
oil-separating chamber and through the valve
connecting said chamber with the expander,
said valve section being on a line through
the “gas ports.” -

70.

Referring to the drawings, a represents the

condenser of a refrigerating machine based
on the principle of the compression and ex-
pansion of the refrigerating medium.

~ brepresents theexpander,p the compressor,
and d the oil-séparating chamber, which is
interposed between
pander. - - - o
" The compressor is provided with a suitable

reversing cock which is preferably composed.

of a four-way cock c¢, that is interposed be-
tween the suction and discharge-side of the
compressor and that serves to connect by the
pipes g and h the discharge-side and suction-

side of the compressor respectively with the

condenser @ and the expander b.
In place of the four-way cock, any other
equivalent combination of cocks for the same

‘purpose may be used, as I do not confine my-

self to the special construection of the revers-

ing cock shown.

The reversing cock ¢ is not required to be

‘arranged directly on the compressor, nor con-

nected directly with the systems of pipes a

and b, but it can be separated from these sys-

tems by additional cocks or valves, or by

the condenser and ex-
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means of separating or collecting vessels with
or without supply-pumps and cooling devices
for the o1l. DBetween the condenser ¢ and ex-

stop-cocks e by which the expansion is regu-
lated and by which, when they are entirely
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indicates thereby on the gage the pressure in
the expander. -
In the wall of the chamber dis arranged on

‘pander b areinterposed one or more valvesor | a level or nearly so with the lower end of the

partition 7, a gage-glassu which is preferably
‘made of a flat glass - plate that is tightly se-

opened, the refrigerating medium is quickly

expanded in opposite direction to its normal I

course, so that the oil is removed from the ex-
pander and carried along by the refrigerat-
ing medium. Special cocks may be arranged
for this purpose and connected by special
branch-pipes with the oil-separating chamber
d, but it is preferable to employ as the sim-
plest form of construction the expansion-
valves for this purpose. |

The separating chamberd is preferably con-

“structed in the form of an upright cylinder

which is divided by a downwardly-extending
‘partition n, of straight or curved shape, into
two spaces, that communicate: at the lower
part of the chamber so as to form one space

- for the collection of the oil that is carried

along by the liquid refrigerant. To-the up-
per part of the separating chamber d is con-
nected a pipe which leads to the condenser g,

- while the other side is connected with the ex-

pander . In the upper part of the space

next to the expander & is arranged the ex- |
30 P

ansion-valve e, the upright conical spigot »
of which 18 provided with a downwardly-
extending tube 7/, the lower end of which

- terminates near the bottom of the chamber
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~ through an angle of one hundred and eighty |

d. A small hole ¢ bored in the lower part
of the spigot , communicates with an oil-

~ discharge pipe ¢’ and is connected there-

with by the partly turning of the spigot 7.
The discharge pipe g’ can also be connected
with:the reservoir from whieh the lubricating
oil is supplied to the interior parts of the
compressor.. The spigot r is provided with
a diametrical channel % to connect the ex-
pander with theoil separating chamber. One
end of said channel opens the full size of the
channel and the other end has two smaller

- openings one above and the other below a |

central partition /. The spigot 7, by which
the expansion 1is regulated, is further con-
nected by a diametrical opening s with a
pressure-gage ¢, which may, by the turning of

cured by sunitable packing rings and pressed

by a screw-plug w. By removing the plug,
the level of the oil in the chamber d can be
readily ascertained.

| Tor removing the oil from the interior sur-

faces of the system of expanding pipes, the
four-way cock ¢ is reversed so that the dis-
charge-side of the compressor p is connected

with the exparnder and the suction-side of the

compressor with the condenser. The com-

pressed gases are forced into the expander,.

the oil in the same being dissolved by the
‘heat of compression of the gases; and car-
ried along by the same as soon'as the spigot
r 18 turned to bring the channel sin connec-

ducted into the separating chamber d and

| collected at the bottom of the same, while the

gases pass through the condenser back tothe
compressor. When the lower part of the

chamber d is nearly filled, which is indi-

cated by the gage-glassn, the oil is discharged
from the chamber by turning the spigot

ikl P

pipe q’. |
| the expanding system, the-expansion-valve e

i normal position and the refrigerating ma-
chine operated in the regular manner: 'The
removal of the oil deposited in the expand-
ing system- is accomplished from time to time
and thereby the efficiency of refrigerating

machines of this class considerably enhanced.
Having thus described my invention, I
claim as new and desire to secure by Letters

Patent—

chamber connected with the condenser; and

the spigot, be connected with the condenser ;

or the expander, 8o as to indicate alternately
the pressure in either. The boreof the spigot.
r 1s made smaller at the discharge - end, as

a valve connecting said oil-separating cham-

{rigerating medium is condensed in gaid ex-
pander and said valve is opened, a sudden ex-
pansion takes place fromthe expander to the

shown in the drawings, in which position the
opening s communicates with the gage and |
indicates the pressure on the condenser-side |
of the expansion-valve. When, on the other
hand, the oil is to be removed from the ex-
pander, the spigot » is turned on its axis

degrees,so that the contracted end of the bore
1s at a diametrically-opposite point to its for-
mer positionand faces the condenser. In this
case the opposite-end of the hole s commutni-
cates'with the tube leading to the gage e and 1

oil-separating chamber, substantially as set
fOl‘th-. S o

on its seat by a screw-collar v, and protected

tion with the expander, said oil being con-

until its bore ¢ is in line with the discharge-
When-all the oil is removed fiom.

18 closed, the four-way cock returned to its:

1. In a refrigerating machine,; the combi-
nation of a compressor, a condenser, an ex-
pander, means for reversing: the course of
the refrigerating medium whereby it is con-
| densed in the expander, an oil-separating

ber with the expander whereby when said re-
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2. An oil-separating chamber for refriger-

ating machines, having a downwardly-extend-
1ng partition, and an expansion-valve or stop-

cock at the upperpartof the chamber at that

side which is connected with the expander,
substantially as set forth. -
3. An oil-separating chamber for refriger-
ating maechines, provided with a downwardly-
extending partition, an expansion-valve or
stop-cock at the upper part of the chamber,

||||||||||
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and a, pressule oaoe connected with the valve
or stop-cock, the spwot of which is provided
with a lateral bore or opening communicat-
ing with the pressure-gage, substantially as
set forth.

4. An oil-separating chamber for refriger-

ating machines provided with a partition n, an

expansion valve or stop-cock, e, the spigot of
which has a downwardly—extendmw tube 7’

10 and a lateral discharge-hole ¢, a discharge-

pipe ¢’, and a glass-gage wu, substantially as
set forth.

In testimony that T claim the foregoing as
my invention I have signed my name in pres-
ence of two subserlblnn‘ witnesses.

PAUL IMMANUEL bCHMALTZ

Witnesses: |
M. F. SCHMALTZ,
MAX WIss.
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