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Be it known that I, FREDERICK W. WOLF,
a citizen of the United States, residing at
Chicago, in the county of Cook and State of
Illinois, have invented a new and useful Im-

provement in Oil-Extracting and Gas - Sav-

ing Apparatus for Ice or Refrigerating Ma-
chines, of which the following is a specifica-
tion. o | -
My invention relates to an improvement in
the class of ice or refrigerating machines in
which the expansive quality of a gas is util-
ized to abstract the heat from a surrounding
object and produce cold. The class of ma-
chinesreferred to commonly comprise, broadly
stated, as essential parts, a refrigerator in the
form of a tank containing one or more metal
coils, surrounded with the object to be
cooled—such as brine—when the cooling ef-
fect is to be produced by forcing the brine or
other cooling agent through coils in the apart-
ments or1nclosures the temperature of which
1S to be affected, or not so surrounded when
the cold is produced by the expansion of the
gas itself through the coils in the apartments
or inclosures; a condenser, also in the form
of atank, containing one or more coils to cor-
respond with the number in the refrigerator,

with which they are connected a't;correspond-_ |
ing ends and subjected to the cooling effect

of running water, and a gas compressor or
pump communicating with the refrigerator
and condenser at the coils thereof from the
ends of the latter opposite those already re-
ferred to as being connected together.

~ The operation of the machine produces a

continuous circulation of the gas, which is al-
lowed to expand through the refrigerator, and
ig then forced by the action of the pump into
the condenser, where it is deprived of the
latent heat, of the heat of compression, and
of that absorbed by its expansion in the re-

frigerator, into which it is again introduced

to produce the effect of its expansive prop-

erty.

The gas employed, whatever it may be, (I

~use anhydrous ammonia). is more or less ex-

pensive, and it is therefore desirable to saveit,

since the expense of running the machine is
reduced to the extent of the saving afforded
by preventing the waste of gas. One, and

perhaps the most usual, source of waste

- — —

agalnst which it is desirable to provide pre-
cautionary means is the lubricant, which, in
1ts access to various partsof the machine, be-
comes mixed with the gas, so that when the
lubricant is accumulated or collected—as, of
course, it should be after having performed
1ts function of lubrication—in a suitable ex-
traneous receptacle properly commmunicating
for the purpose with the machine, it may be
drawn off atintervals, between which the oas
with which it is impregnated may free itself
and be allowed to re-enter the course of circu-

lation. Thelubricantitself is also frequently

a source of trouble, since by its contact with
expanding gas a refrigerating effect is pro-
duced upon the oil sufficient at least to stiffen
1t to an extent which impedes its flow, where-
by it accumulates or collects at points and
produces obstruction and impairs econductiv-
ity. In the particular machine manufactured
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by me (the so-called “ILinde” machine, for

which Reissued Letters Patent No. 10,522
were granted on the 16th day of September,
1384, and for use with which, particalarly, I
have invented the improvement forming the
subject of the present application) this tend-
ency to obstruction by the lubricating-oil is
less than ordinary, since means are provided
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in the construction of the machine to confine

the lubricating medium to-the stuffing-boxes
of the compressor, the gas being relied upon
for lubricating other parts; but, notwithstand-

ing every possible precaution to the contrary,

some oil will enter the compressor-pump, ren-
dering necesgary means for separating from
1t, when accumulated in the receptacle pro-

vided to receive the waste oil, and saving the

of a construction and having a relation to
the machine which will permit the oil to be

taken at will from any part of the machineat

which it collects, and drawn off, and which

| | 90
My invention has for its principal objects =~

the. provision of an oil-extracting mechanism

shall permit the saving of gas mixed with the N

i lubricant. -

To this end my invention consists in the

general construction of my improved appara-

tus, and it also consists in details of econstrie-
tion and combinations of parts. o
The accompanying drawing presents a
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‘broken and partly-sectional diagrammatic




~ view of an ice or refrigerating machine in
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which the compressor is omitted, and pro-
vided with my improvement.

A is the refrigerator, containing metal coﬂs
A’, all of which terminate at 0pp051te ends,
respectwely, in manifolds or headelb f}"

-andfr

B is the condenser, containing coils I3’, ter-

‘minating at opposﬂe ends, reqpectwely, in
‘manifolds or headers p and P’

C is an oil-trap having a discharge-cock ¢/,
and from,k the upper end of Wthh extends
downward an interior pipe ¢. The pipe ¢
exlends across a lateral inlet-opening n near
the top of the oil-trap, through which the lat-
ter communicates controllably, as shown,
with the compressor, (not shown,) an arrow
indicating the direction of pressure to be from
the compressor to the trap. A pipe or con-
duit m affords communication, controliable
through the medium of suitable valve mech-
anism, between the oil-trap C from its upper
end and the manifold-» of the condenser,
and a similar pipe or conduit m/, forming the

induction-pipe, leads from the manifold " of

the refrigerator to the compressor, the course
of flow being indicated by arrows, and the
eduction-pipe m® leads from the compressor
to the trap C at the inlet n.

D 18 an oil-extractor provided near 1ts
lower end with a lateral discharge-cock ¢/, and
communicating from near its base, through a
pipe /, with the oil-trap C, adjacent to whlch

it is prm"lded with a cock %, and having two

cocks &/ and k* near the 01il- extmotm D'

- From the pipe/, between the cocks &’ and /2,

extends a pipe, 7, provided with a cock L,

and commumeatmn controllably, through a
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branch pipe?’, with The oil-extractor at the top
of the latter. The upper end of the pipe 2
enters a T 7%, (as at the opposite end of the
pipe 7,) havmw cocks i and 7', respectively,
at 1ts opposit_e extremities, from the former of
which leads a pipe ¢ to the manifold +7, and
from the latter a pipe ¢’ to the manifold p’,
and the last-named manifold has communi-
cation, through a pipe f, with the manifold 7,

.&dJacent to which i 18 a regulating-valve e, to

regulate the flow of llquld ammonia from the
condenser into the refrigerator.
The manifolds p’ and 77 are of peculiar

construction as to their bases, which are syn-

B clinal, and the pipes f and ¢ communicate
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with those manifolds at the lowest parts of

the latter.

The opemtlon 1s as follows: The compl eSSOr
operates in the usual way for the ordinary

purpose—namely, of circulating the gas (am-
‘monia) from the refrigerator by way of the

pipes m” m?, oil-trap C, and pipe m through
the condenser, wherein it 1s liquefied and at

a certain pressure—say one hundred and fifty

pounds—and thence by way of the pipe [
through the refrigerator, wherein it expands
and is sucked through the pipe m/, as afore-

said. Whatever lubricating-oil may be cir-
- -culated with the gas enters with the latter

| 1n. the oil- extlaetm D is drawn o

405,451

the oil-trap C and trickles down the inner
surface of the oil-trap and the outer surface
of the pipe ¢, against which the flow entering
by way of the passage n is directed, the gas,
or the larger part of it, dlsengawmﬂ 1tself
from the 011 and passing upwmd through the

pipes ¢ and m into the condenser throug oh the
manifold p, while the oil drops by its own

oravity into the oil-trap C, whence it may, if
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de%ued be drawn oif at 111te1va,ls through the

cock ¢’. That portion of the lubueatmﬂ*-oﬂ

which does not make the circuit will tend o

lodge at the lowest points—namely, in the
manifolds »’ and 7/, from the former of which
it may, on opening the cock %’ and the cocks
I/ and & or, instead of the last named, that

in the branch pipe 7/, be forced by the press-

ure in the condenser into the oil-extractor D,
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and from the latter of which it may be caused

to enter the oil-extractor on opening the cock

I and the necessary one or ones to admit 1t

into the oil-extractor, the pressure in the re-:

frigerator-coils being raised for the purpose
by opening the regulating-valve e sufficiently
far. At intervals, during which the oil and
oas will have separated, owing to the speeific
oravity of the former and volatile nature of
the latter, the oil may be drawn off at the cock

I’ and discarded as having performedits func-

tion, :.;Lnd the gas admitted through the br anch
pipe 72/, and plpes ¢ and g into ‘rhe refrigerator
at the manifold »’

It is not usual nor advisable to draw the
oil from the trap C directly through the cock
q’, since thereby gas mecha,nieally confined
in the oil may be lost. T'he better plan 1s to
allow the contents of the trap C (at proper
intervals, during which the greater portion of
the gas mixed with the oil when first 1ntro-
duced will have separated itself and may have
been released through the pipe m) to pass by
way of the pipe [ into the extractor D, after
which the cock k& in the pipe [ is Closed and
the extractor D left wholly cut off from the
machine for a sufficient time to allow the
mixed oil and gas therein to separate, the oil
settling toward the bottom and the gas rising
to the top. When this separ ation has taken
place, the cock in the pipe 4 and the cock h
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are opened, allowing the gas to re-enter the -

circuit by way of the m&nifold r’, for which
purpose a vacuum 18 preferably first formed
in the refrigerator, (by closing the regulating-
valve ¢ and then stopping the machine or noft,
as desired.) \‘R hen the flow of gas toward
the manifold " has ceased, the “cocks last

named are shut, and the sepmated waste o1l
= by way of
cock I’. The separation of the oil and gas in
the oil-extractor may be accelerated by apply-
ing heat to the latter either by means of a
spirit lamp, as indicated in the drawing, or
by a steam-pipe, or any other suitable means.

From the foregoing deseription it will be

Seen that the oil- extla@tm D 1s made the ob~_

jective point of all oil which accumulates in
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any portion of the machine, and affords a
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convenient aﬂent for sepm*etmw from 1t any
gas which it may carry and returning the
separated gas to the circuit, while peumttmu
the oil to be drawn off into the open air and
used over again, if desired.

In the Linde machine referred to, in which
no oil enters the COmpressor except. such as 18
unavoidably carried in from the stuffing-box
by the mechanical action of the p1ston—rod I
find it advisable to draw off the oil from the
trap C by way of the extractor D about once
In twenty-four hours, though the intervals
may be increased or chmmlshed 1n length, de-
pending upon the rapidity of eocumulatlon
in the trap C, which is easily ascertained.
YWhen the mlonled oil and gas from the trap
C has been ellowed to enter tho oil-extractor,

(Wlneh 18, as will be understood, entirely shut

off from the machine while the separation is
taking place within it) from half an hour to

an hou r should be allowed for the separation
before the cocks are opened to permit the re-
~turn of gas to the circuit.

The outlet-cocks
tor the gas should, of course, be closed before
the o1l is drawn out of the ettmotor D at /.

In machines other than the Linde the par-
ticular mode of use will readily suggest itself

topersons skilied in the use of sueh meehmes

As will be seen by my improved apparatus,
the gas may escape through .the same chan-
nels by way of which the mmture of oil and

gas are introduced.

What I claim as new, and deslre to secure
by Letters Patent, is—

1. In aniceor 1‘*efrweratmw maehme having
an oil-trap C, oommunmetmﬁ with the oom-
pressor and eondeuser a gas-saving and oil-

extracting apparatus D oontrollebly commyul-
nicating dlreotly with the oll-trap C and the
condenser and refrigerator, and provided with

a sultable cock through which to withdraw

| out of the machine the accumulated oil, sub-

stantially as described.

2. In an ice or refrigerating maohme, the
combination, with the compressor, of an oil-
trap C, oommumeetmo with the discharge
end of the compressor a oondenser B, commu-

n1oet1110 with the oil-trap, a refrigerator A,

-oommumeetmn with the oondenser and w1t]1

the suction end of the compressor, and a gas-
saving and oil-extracting apparatus D, com-
mu n_wetmn directly and controllabl} with the
oil-trap C and wi th the condenser and refrig-

erator, near the lower ends thereof, and pro--

vided Wlth a suitable cock throuﬂh which to
withdraw out of the machine the aceumal-
lated oil, substentmlly as described.

o. In an ice or refrigerating machine, the
combination, with the compressor, of an oil-
trap C, oommumoetmﬂ_ with the discharge
end of ‘the compressor, a condenser B, com-
municating with the oil-trap and prowded et
its lower end with a - Synclinal manifold p’,
refrigerator A, communicating with the oon—
denser and Wlth the suction end of the com-

ressor., and 1*ov1ded at its lower end wztth a
.

synclinal manifold 7/, and a gas-saving and
oil-extracting apparatus D, eommumoetmﬂ
directly and controllably Wlth the oil-trap 1§
and with the manifolds p” and +’, and pro-
vided with a suitable cock throu ﬂ*h which to
withdraw out of the machine the eooumula,ted
0il, substentlelly as described.

4: In an ice or refrigerating machine, the
combination, with the compressor, of an oil-
trap C, communicating with the discharge end
of the COMPressor, a oondenser B, communi-
cating with the oil-trap, a refrig eretor A, com-
mumeetmﬂ with the eondenser and with the
suction end of the compressor, a gas-saving

and oil-extracting apparatus D, hevmo' a dis-

charge-outlet 7', pipes ¢ and ¢’, leadlnb, re-
S]j)eotwely,, from the lower ends of the refrig-
erator and condenser, a pipe 2, oommumeat—

1ng at one end, oontrollebly, with the pipes g

a,nd g’ and toward its opposite end with the
device D, and a pipe [, affording communi-
cation betweell the oil- trep C and device D,
near their bases, substantially as described.

I‘REDERICK W. ¥VOLF

In presenee of—
J. W. DRYENFORTH,
CHAS. E. GAYLORD.
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