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10 all whom it may concern:

Be it known that I, August P. ANDERSON,
a resident of Chicago, in the county of Cook
and State of Illinois, bave invented certain
new and useful Improvements in Refriger-
ating Apparatus, of which the following is
a full, clear, and exact description.

The invention relates to refrigeratin% ap-
paratus in which Hquefiable gas is mechani-
cally compressed for eooling or refrigerat-
ing purposes. ' .

One object of the invention is to provide
an improved apparatus which is entirely
surrounded by the condensing water, to in-
crease the cfficiency of the apparatus.

A further object of the invention is to pro-
vide an improved apparatus in which the
receiver for the refrigerant under high pres-
sure is surrounded by the water used for
condensing the refrigerant agent, to in-
¢rease the efficiency of the apparatus, and in

which water initially passes around the re-.

celver, next around the condenser and then
arcund the compressor, so that the coolest
water will be effective upon the receiver and
condenser.

A further object of the invention is to
provide an improved apparatus in which the
entire compressor, including its crank-case,
are surronnded by the condensing water,
which will absorb any of the gas that may

escape from the compressor, so that the ap-

paratus will be rendered exceptionally”safe
n use, .
A further object of the invention is to

~provide improved means for permitting the

escape of high-pressure refrigerant to the
low-pressure side of the refrigerant line, if
the pressure of the refrigerant exceeds a safe
or predetermined maximum,

A further object of the invention is to
provide improved means for permitting the
escape of gas which may leak 1nto the crank-
case from the compressor-cylinder.

Other objects of the invention will be ap-
parent from the description of the appa-
ratus hereinafter set forth.

The invention consists in the several novel
features hereinafter set forth and more par-
ticularly pointed out by claims at the con-
clusion hereof. -

In the drawings: Figure 1 is a vertical
longitudinal section of an apparatus em-
bodying the invention. Fig. 2 is a trans-
verse section taken on line 2—2 of Fig. 3.
Fig. 3 is a horizontal section taken on line

3—3 of Fig. 2. Fig. 4 is a section taken on
line +—4 of Fig. 3.

For convenience in connecting the inlet
and outlet pipes to the apparatus, the latter
is mounted upon a base 10. A compressor,
condenser and receivér ave all inclosed in a
case which is mounted on the base and com-
prises a bottom-plate 11, and a bonnet 12,
which forms the sides and top of the case
for containing the condensing water and is
secured to said plate by bolts 11*. The com-
pressor comprises a crank-case 14, a pair of
cylinders 15, each containing a piston 16,
oppositely disposed cranks 18, a pitman 19
between each piston 16 and crank 18, and
a head 20 closing the upper end of each cyl-
inder. Cranks 18 are secured to a shaft 21
which has one of its ends journaled in a
head 22 at one side of the crank-case and its
other end in a head 23 at the other side of
said case. These heads 22 are removably se-
cured to the body of the crank-case by bolts
24, Cylinder-heads 20 are removably se-
cured to the cylinder casting by bolts 25.
Legs 26’ on the body of the crank-case are
secured upon the bottom-plate 11 by bolts
26." A pipe 27, leading from the cooler or
refrigerator, conducts the spent refrigerant
or low-pressure gas to a duct 28 which is
formed in the crank-case and a cylinder
casting. Pipe 27 is connectéd to the crank-
case and passes through the Dbottom-plate
11. A packing-box 29 is provided to pre-
vent the escape of water from the case.
Duct 28 communicates with & cross-duct
80 which leads to both cylinders 15. Each
piston is provided with a suitable check-
valve 31, at its upper end, is hollow between
its upper and lower, ends, and is fgrmed
with openings 32, so that gas in the (izylin-
ders will be supplied to the check-valved.31

which are normally closed by springs, 33-

and through which the gas will pass duying
the downstroke of the piston. A check-valve
34, normally closed by a spring 34, permits
the refrigerant under compression 1n each
cylinder to pass to the high pressure side

of the refrigerant line and prevents back-

flow of the high-pressure refrigeranf; into
the cylinders. J

The crank-case contains a supply of lubri-
cant 36 in which the cranks zm(}1 lower ends
of the pitmen work, so they will be lubri-
cated and to prevent an excess of lubricant
from being splashed into the cylinders,
guards or wirngs 37 are formed in the‘?upper
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portion of the erank-cuze wljaeent the lower
ends of 1he eylinder, The pnrpose of these
guards is to prevent exeessive tubrieation of
the evlinders, thos preventing the fabireat
ing oil fronn passing with the gus ihrough
the check-valves of the conpressor. it having
Deen found thar, if (his otf oot oo the
freezing coils, the officiency of the refriger
ant is lessened,

The body of the crank-case Bt s
somewliat whove the bottom-plade LE e
supported hy legs 207 50 that the water s

rounding the erank-cien will e the
under. ,
Fhe o presing heouel choeliovadse 3t

is compressed Ly Che pistons aad Fopomd e
4 cross dret B pa the evBeder casibing whih
Commn e wrih the et i h
evlinders Fro ilos erosss e
preseed relvigerant preses fo g
eviinder ea-ting, g
short pipe 41 ond wnion B to the apper o1l
of the condensor TS The

of this coil s eonnected 10w veceiver bon
which the high pressuave refrigerunt s re
fained.  An ontlet pipe 4o for the G
pressure relrigersot contected b
lower portion of the recetver b bebig es-
tended through o puacking box J4 in the
bottom plate 11, Pipe 45 Jeads to the conler
or refrigerator, [ in the

] M A H 3
(IR VRTE PR RS ENY TLAIN BRI SR

fwey s

to

i‘w

a3 well nnderstooid
art. and together with pipe 2T constitutes the
refrigerant line through which the refviger-
anit civendates, Receiver 44 s mounted vpon
the bottom plate 11 and is provided with
legs 47 which separate the tower portien
from the bottoms so that water wiil fow
around substuntiadly il pertions of the re-
ceiver. .

The conipressor, substantinlly in entiveby,
the condenser coil and the receiver, arg )i
contained within the case formmed by a houod
12 and bottem plaie 18 & supply pipe 49
is connected t ) the bottonm: plate {1 in defior
water for condensing and cooling the re
frigerant into the case. In practice, it has
been found desirable to cause the condensing
liquid to initially pass aroind the recerver,
thence around ~the condenser and " then
around the compressor, becaiise the water is
coolest and most effective ;tn condense the
refrigerant. when it passes; into the hood.
For the purpose of insuring this course of
the water, the receiver and condenser are
placed in a tank 50, having an open top and
the inlet pipe 49 delivers water into the
bottom of this tank. The water overflows
from the top of tank 50 into the chamber in
which the compressor is located and is cav-
ried off by a pipe 51 into which the water st
the highest point of the column in the ease
overflows, so that the warmest water will be

carried away by said pipe. 1 will be under--

stood that any suitable or suiomatic controi-
ling means for the operation of the com-

1,284,964

pressor and the water sapply, s well vnder-
stood o the wrt, may be cuployed TUwill
e ohserved, in the construction deseribed,
that Ahe pecotver, cotadenser pasl the com-
PrUssoL e enbively, are stwronnded by
water i bhe case, and thoreby the diicieney
i compression s eomdnsteg eowiinined
The tank 50 seramws

Pl

ftife o giode whaeh

Gt The weier fo b nitsdiy wppioed fo
thi rerviver and condoimir Beas SIS
iy the officieney of she apraani brosibse
prersing athetend ST :

wWalvr any feai
v wotey
et

v osa o

frigernint s

pedrvieend e s oipegpb

snd wtoid pipecopnecinns ue
sibde the invention provades {or dspusing
his vadve i the eviinder casing, we that the
gacapre sduet reae Le dnen ot the
caminan, ny oxereniiied by

i‘]:‘.‘

plua o

FEITRAN
coRT RN

Prsdiye b LSRR S ¢ it
the eylinder cnsing eod peribs the refriger-
and of exeess prowsure (o esenpe tuto duet 30,

In practice, it sometimes ovcirs that gas
eseapes  from the  compressor - ovlinders,
around the lower portion of the pisteny into
the crankecase and § ner-
witting this gas feos crank-
case, # cheekovalve 27, whie im mennted
inw plug o8, periaite gas to pes through a
port 59 ito s duet 60, teading to the ducs
98 on the seetion side of thoe retrigerant-
line,

end 22, through which one yortian of the
erank-ensge 13 journaled. sopeesd vith a
Boss 61w hiel extondds i
the P12, mudiablie

Jovitiil

e Of

|83

friendd wiebovpi wolise

o
|

posed in this boss and svound the crank-

shaft. A drive-pulley 53 in secnred to the
outer end of sakd sha A followaer ¢4 {its
in the end of the Loss to hold the packing
in plice and is provided with a metallie
bearing 66, A sevew-cap 66 is adapted to
force the follower into wmd secure it in the
bhoss,

To permit the hoad to be removed, it is
provided with an opening m sne side which
15 closed by a plate 67, secured Lo the hood
by screws 68, Nuts 69 and 70, which are
screw-thresded {o the boss 61, provide a
tight joint between the plate and the boss,
so that water will not escape frony the hood,
11 it is desived to remove the hood, it is only
necessary to remove the screws 68 and
serews 1% when it will be free to be lifted
off the bottom-plate to expese or give easy
access to the appsratus,

A perforated Inbricating ring 72 iz held .
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between the packing rings 62 and lubricant
is supplied to the shaft through a pipe 73,
which is connected to boss 61 adjacent ring
72, and to a rescrvoir T4, containing a sup-
ply of lubricant. By placing this lubricant
chamber in the hood, as shown, the structure
of the apparatus is simplified and the neces-
sity of making provision for pipes extending
through the hood is avoided. The upper
end of the reservoir 74 is provided with a
filling plug 75.

The invention thus exemplifies a refriger-
ating apparatus, in <hich the compressor,
including its eran! ase, @ condenser coil
and the receiver aiv surr unded by the con-
densing water and in which the water flows
successively around the receiver and con-
denser and the compressor, so that its great-
est cooling effect will be upon the refrigerant
in the receiver and condenser, in which all
of these parts ave submerged in a body of
water so that any gus escaping from any
portion of these parts will be absorbed by
the water and will not escape into the at-
mosphere. The construction set forth is
simple and can be produced at a low cost.
Simple provision is made for preventing
excessive pressure in-the high-pressure side
of the refrigerant-line and for the escape
of gas from the crank-ease.

The invention is not to be understood as
restricted to the details set forth, since thes
may be modified within the scope of the
appended clains, without departing from
the spirit and scope of the invention.

Having thus deseribed the invention, what
I claim as new and desire to secure by Let-
ters Patent, is:

1. Tn a refrigerating apparatus, the com-
bination of a compressor, n condenser, a
refrigerant veeeiver, a refrigerant line, a

case adapted to contaih water having walls

completely inclosing the conterts of the case,
the compressor, condenser and receiver being
disposed within the closed case so that the
water in the case will flow around them,
means for delivering water into the case
for circulation therethrough, a water outlet
leading from the case, a connection between
the refrigerant line and the compressor ex-
tending through one of the walls of the case,
and a connection from the receiver to the
refrigersnut line extending through one of
the walls of the case.

2. In refrigerating apparatus, the combi-
nation of a compressor, a condenser, a re-
frigerant rveceiver, a refrigerant line con-
nected to thewompressor and the receiver, a
wse for containing water, extending around
the receiver, compressor and condenser and
having a closed top, and means for deliver-
ing water to the case, the case comprising
a4 bottom-plate upon which the compressor
sud receiver are mounted, the refrigerant
line and the water-delivery means being ex-

a8

tended throngh the bottom plate, the re-
mainder of the case being removable from
the bottom plate without disconnecting the
refrigerant line or said delivery means.

3. In refrigerating apparatus, the combi-
nation of a compressor, a condenser, a re-
frigerant veceiver, a refrigerant line, a case
containing the receiver, compressor and con-
denser, means for delivering water into the
case. and weans for causing the water to ini-
tially low around the receiver and condenser
and then around the compressor.

4. Tn refrigerating apparatus, the combi-
nation of a compressor, a condenser; a re-
frigerant receiver, a refrigerant line, a vase
inclosing the receiver, compressor and con-
denser, means for delivering cooling water
into the case, and a baffle in the case for
causing the water to initially flow around
the receiver and condenser and then around
the compressor.

5. In refrigerating apparatus, the combi-
nation of a compressor, a condenser, a re-
frigerant receiver, a refrigerant line, n tank
in which the receiver is located, a case in-
closing said tank and the condenser and into
which water will overflow from said tank,
and wmeuns for delivering water into said
tauk to cause it to initially flow around the
receiver.

6. In refrigerating apparatus, the combi-
nation of a compressor, a condenser, a re-
frigerant receiver, a refrigerant line, a tank
in which the condenser and receiver are dis-
posed, n case inclosing said tank and the
compressor and into which water will over-
flow from the tank, a pipe for delivering
water to the bottom of said tank and an
overflow pipe for the wuter in the case.

7. In refrigerating apparatus, the combi-
nation of a compressor comprising a erank-
case, a cylinder, a piston working in the cyl-
inder, a condenser, and a crank-shaft, a re-
frigerant line, a case adapted to contain wa-
ter copprising a bottom plate and a bonnet
having a closed top, and in which the com-
pressor, including its crank-case 1s disposed,
the crank-case being provided with a shaft-
bearisg extending through one side of said
case, and means for delivering water into the
case, said bonnet being removable without
removing the cranlk-case.

8. In refrigerating apparatus, the combi-
nation of a compressor, comprising a crank-
ase, a cylinder, a piston working in the cyl-
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inder, a condenser, and a crank-shaft, a re-

frigerant line, a case adapted to contain wa-
ter and in which the compressor, including
its crank-case is disposed, the erank-case be-
ing provided with a shaft-bearing extend-
ing through one side of said case, the casing
comprising a plate separable from the case
through which said bearing is extended, and
means for delivering water into the case.

9. In refrigerating apparatus, the combi-
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nation of a compressor comprising a crank-
citie, ¢ cylinder, a piston working in the cyl-
lnder, a condenser and g crank-shaft, a re-
frigerant line, a cuse adapted to contain wa-
ter and in which the compressor, including
13 crank-case is disposed, the crank-case
betng provided with a shaft bearing extend-
ing through one side of said case, the casing
comprising . bottom-plate, a bhonnet sepa-
able therefrom and a. plate through which
suid bearing extends separable from the bon-
net, and means for delivering water into the
case.

L0. In refrigerating apparatus, the combi-
nation ¢f a compressor, comprising a crank-

case, a cylinder, a piston working in the cyl-
inder, a condenser and a crank-shaft, a re-
frigerant line, a case adapted to contain wa-
ter and in which the compressor, including
its crank, case, is disposed, the crank-case
being provided with a shaft bearing extend-
ing through one side of said case, a lubri-
unt reservoir in the case, and connected to
the bearing in the case, and means for de-
livering water into the case. : _
AUGUST P. ANDERSON.
Witnesses : ’ ‘
TFrep (GERLACH,
Miunrep Stover.
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