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To all whom it may concern.:

- Be it known that I, Epwin C. NICHOLS, a

citizen of the United States, residing at To-

peka, in the county of Shawnee and State of
5 Kansas, have invented a certain new and Im-

proved Air Purifying and Refrigerating Sys-

tem for Refrigerator- Cars, &e.; and I do
hereby declare that the following is a full,
clear, and ‘exact description of the invention,
to reference being had to the accompanying

drawings, forming a part of this specification.

Myimproved system of refrigeration relates
more specifically to the economic and hygi-
enic treatment of the impurities in the air

15 within the compartment for sustaining the

healthful condition of perishable goods in-

transit or in permanent storage, as well as the
confined air in all conditions and places, and

- has for its object, first, the absorption of the
20 molsture in the air impregnated with the
- deleterous odors from the perishable goods
stored for preservation or overheated stag-
nated confined air and renewing dry steril-

- 1zed air at a refrigerating temperature; sec-
25 ond, the congelation of the moisture in sep-

arate air-receivers after withdrawal from the
refrigerator, and, third, the economiec circu- |

lation and reduction in temperature of the
air-cooling medium and the maintenance of

30 a fixed degree of refrigerating temperature
in the refrigerating-chambers.

- My invention consists in the novel means

employed and the system of procedure here-
inafter more fully described, and specifically
'35 pointed out in the claims.

In the drawings, Figure 1 isalongitudinal
sectional view of a refrigerator - car, taken
upon the line z « of Fig. 2, showing the air-
tight compartment for storing perishable
goods and the compartment containing the
refrigerating plant, also showing the water-
tank upon one side of the chamber partially
broken away tc show the air-cooling pipes
and the air-cooling chamber, the air-com-
45 pressors,and motor of the plant upon the cor-

responding side of the chamber.
horizontal sectional view of the car, taken
upon the line % y of Fig. 1, and of the sepa-
rate compartments for receiving the perish-
50 able goods and containing the refrigerating

40

Fig. 2is a

air-cooling chambers on each side of theear,
showing the conduits from the air-cooling
apartments to the storage-apartment, also
showing the refrigerating plant and the stor- zs

age batteries on each side of the plant. Fig.
218 an enlarged perspective view of the re-

frigerating plantin detail, showing the water-
tank partially broken away and the cold-air-
circulating pipes within the chamber convey- 6o
ing cold air to the storage-compartments, the
water-circulating space between the inner
side of the tank and the air-cooling chamber,
and also the end of the pipe leading to the
storage-compartment and the pipe leading to 65
the air-expanding engine, also showing the
pumps, the air-cylinders, and the respective
water and air circulating pipes connected
with the water-tank and also with the air-
cooling chambers. Fig. 4 is a view in eleva- 7o
tion of the shafts opening the separate air-
compressors. [Fig. 5 is a detail side view of
one of the main air-compressors, showing the
induction-pipes and valves. - Fig. 6 is a ver-
tical sectional view of one of the air-cooling 75

recelvers.

. Similar letters of reference indicate corre-
sponding parts in all the figures. |
- Referring fo the drawings, A represents a
refrigerator-car for transportation of perish- 8o
able goods—such as meats, froits, &c.—
mounted at one end on the trucks A?and upon
truck A® at the other end. S

a 1s the forward end, and a' is the rear end,
of the car. a?is the top, and a® the bottom, 8g
of said car. .

¢ represents one side, and a the other side,

of the car.

- af is the air-tight storage refrigerator or

compartment for perishable goods. 90 -

o' 1s one door to compartment af, and af the
other door. The respective sides, ends, and
top and bottom of the car are hermetical in
construction and suitably packed in the well-
known manner, so as to exclude heat. 05

In the rear and upper portion of the caris
a separate compartment B. The bottom b of
sald compartment B3, which is heavily tim-
bered, extends horizontally from the inner
surface of the side a* at a point about one-
third the described height from the bottom of

100

plant and also the combined water-tanks and | the carin the direction of the top to the inner
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surface of the end o' of the car to a point |

nearly one-fitth the described distance be-
tween the said ends a o', the ordinary length
of the car being about forty-three feet. In
a vertical line with the inner end of the bot-
tom O of compartment B and extending to the
roof of the car and in a transverse direction

o the car from the inner surface of the side
a* to the inner surface of the side ¢° is a wall
or partition b’.

In the compartment I and close in position'

to the side a! is a combined water-tank and
air-cooling chamber C. Said tank consists of
a water-tight box ¢, comparatively narrow in
width, which extends from the bottom 6 of
compartment B upwardly nearly to the root
of the carand from the partition 0’ about one-

rear end of the car. Within the tank or box

cis a case ¢, (see Iig. 3,) composed, prefer- |
ably, of metal.

The case ¢’ is smaller in di-
mensions than the tank ¢, and extending en-
tirely around the case on the inner side of the
tank 1s a wide space ¢* for the reception of
the water.
ing chamber ¢, and within said chamberisa
coil of pipe ¢°, arranged close in position to
the inner surface of the sides and ends of said
case. 'T'he upper end of said pipe ¢® extends
through the side of the case ¢’ near the top of
sald case and the tank ¢ near the upper end
of the said tank and is connected with the
cold-air-conducting pipe ¢t. The lower end
of the pipe c’extends through the forward end
of the case ¢’ near the bottom and at a point
equidistantfrom the sides of said case, thence
through the end of the tank ¢ and the wall 0’
into the compartment a5 thence from the

four-way joint ¢ upwardly nearly to the roof |
of the car, and bent at right angles and ex-

tended near to and entirely around the inner
side of the car and perforated, as at ¢*. In
the end of tank ¢, adjacent to the wall or par-
tition 6" and near one side of the tank, is in-

serted a short length of pipe ¢®,which extends

through the end of the tank ¢’ and communi-
cates with the chamber ¢* of tank C. In the
wall 6’ and communicating with the pipe ¢°
is an outwardly-flaring V-shaped opening ¢,
which opens into the chamber ¢*. Near the
other side of the tank and at the same de-

scribed height as that of openmﬂ* ¢’ is a pipe |
tand a V- shaped opening ¢’, communicating

with the chamber ¢* in the same Manner as
described of the opening c¢"and pipe c°.
the other side of the car, in department I3, is
a combined water-tank and air-chamber C

which is constructed precisely in the manner

described of the combined tank and ehamber
C and also provided with the pipes ¢ ¢

- which afford communication with the cham-

berafof the car, as described of the pipesc®c®.
Upon the floor of com partment B, at a point
equidistant from thetanks CC', is an air-com-
pressor D, having the piston- rod d. Above
the cylmder D is an air-compressing cylinder
E, smaller in size than the cylinder D and

- said air-expandingengine or cylinder.
halt the distance from said partition to the |

Within the case ¢’ is an air-cool- |

Upon

having the piston-rode.
pmtlon of the cylinder D and at one end is
connected one end of a short air-conducting
pipe d?, the other end of which pipe is con-
nected with the under side portion of the cyl-

inder E. An air-conducting pipe ¢ is con-

nected with the cylinder D &L the other end
of said eylinder and also with the cylinder E
in the same manner as the pipe d°. In the
pipe d® is a valve d* and in the pipe ¢' is a
valve €*. (See Fig. 5. )

With the upperside |

/5

Between the eylmdm D and the wall b’ a,nd, -

in direct line with the compressor D is an air-
expanding engine I¥, which is larger than the

compressor D the plston d of which com-

pressor D 1s connected with the piston-rod of
With
the eduction-openings in the air-expanding
engine F is connected the other end of the
hel etofore - mentioned cold -air-conducting
pipe c¢*, leading to the coil :;3 sald pipe be-
ing closed at the extreme outer end and pro-
vided with openings in the side registering
with the eduction-openings in sald engine.
Between the tank C and the engine I 1s an
air-cooling receiver . Saild receiver ( con-

| sists of a hollow case, circular in form,in the

lower part of which case 1s a dl&phlaﬂ‘m g>,
separating the chamber from the tank above.
Wﬂshm the body of the receiver are Ve1‘meal
pipes ¢g5. The lower end of each plpe g° 18
extended through the diaphragm g and in
line with the undersur face of said diaphragm.

| Between the diaphragm g- and the bottom of

the receiver G is a space or chamber ¢g* for
the reception of the compressed air, whleh
passes upwardly through the sald plpes g°
from the said air- eha,mbel g*. In the upper
part of the said receiver G? above the vertical
pipe ¢°, is a diaphragm J through which the
upperends of the pipesy ettend and between
the said diaphragm and the top of the re-
ceiver is an air-chamber ¢°% of the same di-

| mensions as the air- _chamber g* in the ba,se

of said receiver, into which chamber g’ the
alr passes from the pipes g°.

In the top portion of the air-expanding en-
gine I¥ and into one of the induction-open-
ings for the expanded cold air 1s inserted one
end of a connecting-pipe f, the other end of
which pipe is bent at right angles, and thence
parallel with the 0131161 portion and extended
into the other induction-opening of the en-
oine F. 'With the pipe Fisconnected oneend
of a pipe 7', the other end of which pipe Is
connected with the side of receiver G a,nd the
air-chamber g’above the diaphragm g®. With
the bottom portion of said receiver G and the
chamber g~ below the dlaphlagm g* is con-
nected one end of the pipe ¢*, the other end

of which pipe is extended through the tank
| C into the space c¢* for the water between the

case ¢ and the said tank. With the induec-

tion-opening of the air-compressor D and with
the pipes d° d% which are extended down-
wardly from said openings, is connected the
| pipe d¥, (see Fig. 5,) which is closed at its
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extreme end. In each one of the pipes d5 @8 | nected one end of a pipe f°, which is the same

is a valve d’. The other end of said pipe d°
is extended through the tank ¢ and into the
chamber ¢?, and the air in said chamber is
exhausted therethrough by the action of the

compressor D,

Upon the side of the air-compressors D E,
in the direction of the tank C and at a point

~equidistant from said tank and compressors,

Isanair-expanding cylinder H, whichislarger
In size than the air-compressor D and nearly
as large as the engine F'. Between the air-
expanding cylinder II and the compressors
D E is an air-cooling receiver I, which is con-
structed precisely the same as described of
thereceiver G. 'With the induction-openings
of said air-expanding c¢ylinder H is connected
one end of a pipe /i, in the same manner as
the pipe f with the pipe 7' on the engine F,
the other end of which pipe . is connected
with the upper air-chamber of the receiver I.
With the side of the receiver I, a considerable
distance above the lower diaphragm, is con-

- nected one end of a water-conducting pipe 2,

the other end of which pipe is connected with
the body of the receiver G at the same de-
scribed distance above the diaphragm ¢
With the eduction-openings of the air-expand-
ing cylinder H is connected in the same man-
ner as described of the pipe ¢* with the en-
gine I one end of a pipe 7/, the other end of
which pipe is connected with the base of the
recelver G and the air-chamber ¢ in said re-
With the eduction-openings in the
cylinder K, which are connected as described
of the engine F, is connected one end of the
compressed-air-conducting pipe ¢/, the other
end of which pipe is connected with the
receiver I, and with the air-chamber below
the lower diaphragm in said receivers K K’

are separate double-acting suction and force

pumps arranged In a single line and at one
sideofalineextendinglongitudinally through
the air-expanding ¢ylinder  in the direction
of the tank C and having a single piston-rod
¢* extending through both pumps. With

the induction-opening of the pump K is con-

nected one end of a water-supply pipe %,
the other end of which pipe extends through
the sides and near the bottom of the water-
tank C and into the space ¢X between said
tank and. the case ¢’. With the eduction-
opening of the pump K'is connected one end
of a water-supply pipe &', the other end be-
ing extended through the side of the receiv-
ers I, a short distance beneath the upper dia-
phragm of said receivers. Upon the other

tion of the tank C', are the receivers I, and
M, which are precisely the same in construe-
tion as the receivers I and G, and also an air-

expandingeylinderN,whichisthesameinsize

as the cylinder I and is provided with a pis-
ton-rod 7, said air-expanding cylinder and
receivers being connected as hereinafter de-
scribed. With the opposite side of the engine

as pipe ¢, and the other end is connected with
the coil of pipe /° in the cold-air chamber of
the tank C'. With the pipe f on said engine
F 1s connected one end of a pipe /Y, the other
end of which pipe is connected with the up-
per air-chamber of the receiver M. With the
water-chamber of receiver M is connected one
end of a pipe ¢’, the other end of which pipe
1s connected with the water-space in the tank
C'. With the side of the receiver L is con-

nected one end of a water-conducting pipe m,

the other end of which pipe is connected with
the receiver M, as described of the pipe 74,
between receivers I and G. With the other
side of the air-compressor D from that hav-
ing pipe d'’ is connected one end of a pipe d',
the other end of which pipe extends within
the cold-air chamber of the tank C', as de-
scribed of the pipe d**. With the eduction-
openings to the air-expanding cylinder N is
connected one end of a pipe n? the other end
of which pipe enters the lower air-chamber
of receiver M in the same manner as the pipe
h'in the receiver G.
openings of the air-expanding cylinder N is
connected one end of a pipe n? the other end
of which pipe is connected with the upper air-
chamber of the receiver I.. 'With the educ-
tion-opening of the air-compressor E is con-

nected one end of a pipe n4, the other end of

which pipe is connected with the lower air-
chamber of receiver L. With the pump K
and the eduction-opening is connected one
end of a pipe £*, the other end of which pipe

With the induction-

75

80

90

100

1s connected with the tank C' and the space

or chamber for the water in said tank, as de-
scribed of the pipe & with the space ¢* of the
tank C. |

The pipe %® is connected at one end with

the induction-opening of the pump K’ and is

connected at the other end with the receiver

L at a corresponding point between the upper
and lower diaphragms, as desceribed of the
pipe &', so as to draw the water through said
receiver. The air-compressors and expand-

ing-cylinders and the pumps for the water are

operated in the following manner:
At a point nearly equidistant from the air-

ment B1s a line-shaft O, mounted in the jour-
nal-boxes o o at each end, which journal-
boxes are elevated a short distance above the

105

ITIC

115

compressors D K and expanding-cylinders I
and N and the wall ¢ of the car in compart-

I12C

floor of the compartment and upon a line

horizontal with the piston-rod d of the com-
pressor D. | |

Between the journal-boxes 0 o are journal-

boxes o' 0', which extend in height to the level

of the piston-rod in the air-compressor E, and
in which boxes, directly above the shaft O, is
journaled a shaft O’, which shaft is smaller
in diameter than the shaft O. Onshaft O'is
an eccentric 0%, with which eccentrie is con-
nected an eccentric-rod 0%, which rod is con-

nected by a hinge-joint 0° with the piston-rod
I to that having the connectin g-pipe c*is con- | e of the chamber E. Upon shaft O are sepa-

IIRIN
N

125

130




rate eccentrics 0® 0%, each having an eccentrie-
. rod 0° hinged to one end of the cross-bar ¢°,

- whieh bar is connected with the piston-rod d

of the air-compressor D. TUpon shaft O, on

-one side of the eccentric 0? is a pulley o7,
- and upon the shaft. O, directly beneath the
- pulley 0%, is a pulley 0°.

Over pulley 0®is ex-
tended one end of a belt 0, the other end of

 which belt is extended over the pulley o’ and

10

-.:"1-5

.20

-~ the compartment B, in rear of the combined
water-tank and air-_-cooling chamber C, is a

the two ends connected together in the usual
manner. Upon the other side of the eccen-

- tric ¢? is a pulley o', which is connected by a

~ belt o with the pulley 0! on the shaft O in
- the same manner as described of the pulley
o', the pulleys on shaft O being larger than

on shaft O'. TUpon the shaft O is an eccen-

tric 0%, which is pivotally connected with the
piston-rod 2’ of the air-expanding cylinder

H. Upon the other end of shaft O and op-

posite the air-expanding cylinder N is an ec-
- centrie N', the eccentric-rod of which is con- |

nected with the piston-rod n of said cylinder.

Near the shatt O and between said shaft and
1Tear of the car and secured to the

oor of
compartment B isa motor P. At one end of

. ‘storage battery of electricity Q. With the

30

- -.stomge battery Q are connected conductors
which are also connected with the re--
speetwe poles of the motor P.

p D,

* is the drwmn'—shaft of the motm P upon

Whieh 1S a pulley n°

.: 35

40
45
- co
55

6o

On shaft O isa pulley 01"* Over the pulley

0 is extended one end of a belt 03, the other
~ end of which belt is extended over the pulley -
p® on the shaft p?
the air-cooling chamber C'is a storage bat-

of the motor P.

tery Q', which may be employed when found
necessary for other motors. On the end of
shaft O, in rear of the pumps K K, is an ec-
centric R and rod ¢, the forward end of which
rod is pivotally connected with the piston-rod
d”* of the double-acting suction and force
pumps K K.

In operation the space ¢X in each tank C C'
is filled with water. The goods to be kept
from deterioration are pl&ced in the compart-
ment ¢® and the doors a” a® closed, so as to
prevent any admission of air except in the
manner hereinafter desceribed. The current
from the storage battery Q is then admitted
to motor P and power transmitted to the

shafts O O', and the air-compressors D E and

the air-expanding cylinders HH N are placed
in operation, the speed of shaft O’ being
oreater than that of shaft O, and consequently
the air drawn through the induction-pipes
d® d8 within the cylinder D is subjected to
recompression in the compressor H and its
volume reduced, and with the rapid momen-
tum of the piston a high degree of heat is
attained. The action of the compressor D
draws the air from the chamber ¢’ contain-
ing the perishable goodsand whichischarged
in some cases with animal heat and matter,

In rear of

l‘

610,276

| when the moistureis chilled and precipitated,
and the air so dried passes thence through
the pipes d* ¥ to the air-compressing cyl-

inder D, where the first compression is given

During the movement of the driving-shafts

'O O’ to operate the pistons of the air-com-
pressors D E the movement is communicated

to the pistons of the air-expanding cylinders
H N and also to the double - acting pumps

K K', in which movement the pump K draws

the water from the space ¢* of the tank C

to the air and the deleterious odors and mat- -
ter are condensed and driven off by the heat.

75

8o

into said pump and forces the water out into -
the space for water in tank C' through the =

pipe k. |
- The tempelatme of the air-chamber ¢® of
tank C from the cold air introduced from the:
engine I is therefore a refrigerating tempera-

ture or nearly that required to form ice, and =
the water drawn into the pump K and then

forced into-the water-space of the tank C' is
nearly of the same degree oif temperature.
The pump K’ during the operation of the
water-

pump K draws the water from the
chamber in the air - cooling receiver L into

salid pump and forces the same into the wa-
ter-chamber of the air-cooling receiver I, in
‘which movement the water in recelver T is

0o .

95

forced through the pipe ¢* into the water-

chamber of receiver G and passes through

1S kept through said receivers G and I. On

‘the other hand, the water drawn from the re-

the pipe ¢" into the water - chamber of the

tank C, and thus a circulation of cold water 100

ceiver L into the pump K’ ecauses the water

from the water - space of tank C' to pass
through the pipe ¢’ into the water-chamber
of the tank M and thence through the pipe
m into the water-chamber of the receiver L
in the same manner as through the receivers
I and G, and a uniform water circulation is
maintained throughout the plant.
compressed air heated by recompression and
which is ejected from the compressor H passes
through the pipes ¢ n* into the bottom of the
receivers K and L and thence upwardly within
the vertical air-cooling pipes in said receiv-
ers, which are surr oumled by the cold water
from the water-chambers of the respective
tanks C C', and thence passes through pipes
h n® to the air-expanding cylinders H N,
which are larger than the air-compressor E,
and consequently the air expands while do-
ing work in each cylinder and causing the
rapid fall of temperature and cooling the air.

The air from the cylinders II N then passes
through the pipes /' n* to the respective air-
(30011110‘ receivers G and M and the heat is fur-
ther a,bstmeted from the air, thence through
pipes /' % to the air-expanding cylinder or
engine F, which is larger than either one of
the air-cylinders I N and in which the com-
pressed air works expansively while doing
work, and thereby following the first expan-
sion of the air in cylinders H and N, and a

into the cold-air chamber ¢° of each tank C C', | consequent refrigerating temperature nearly

The re-
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-

cient to cause the congelation of water

results, which cold air passes from engine F,
... through the pipes ¢! /¥, through the coils of

10

I5

20

pipe in chamber ¢* of the tank C, and also
through the coils of pipe f° in the chamber
of tank C', thence through the pipes ¢ in

chamber Lﬁ from each 0011 in each air-cham-

pber of the respective tanks C €', and is lib-
erated through the perforations ¢~ in said
pipe ¢’, causing a degree of coldin said cham-
bersu|

In passing through the coil of
pipe in the ehmnbm ¢® of tanks C C’ the cold
air in the chamber reduces the tempemture
of the water-in the space ¢ and also gives
the first chill to the air as it enters the cham-
ber ¢* from the chamber a’. The temperature

of the water being thus kept constantly re-
duced in the space c¢*, the degrees of cold

maintained in said chamber reduces the tem-

perature of the air while passing through the
pipes on each air-cooling receiver, Wth]l
are subjected, as her etofore desembed to the
cold eirculating water from the tanks C (V.
In the engine I refrigeration will conse-
quently follow in a greater degree after the
first expansion in the cylmders H N owing

~ to the rapid elimination of the heat from the
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highest degree of compression in cylinder E.
The air taken from the chamber ¢’ is there-
fore freed from germs in the repeated com-
pression and eoohnﬂ' of the air, and a supply
of sterilized air is supphed to the chamber a°
and the temperature kept so as to preserve
the contents of the car. Through the pipe
¢’ in the forward end of the car a pipe may
be extended from the chamber a’ for con-
dueting cold air outside of chamber af in

such d11*eet1 on as may be desirable.

Intheimproved refrigerating system trans-
portation of perishab]e go0ds long distances
is attained at a small percentage of cost com-
pared with the usual modes of cooling the
temperature of a refrigerator-car.

Having fully descmbed my invention, what
I now clmm as new, and desire to secur by
Letters Patent, is—

1. Inan air purlfymfrand refrigerating sys-
tem, a refrigerator and a tank, having sepa-
rate Water-eimulating and airucooling cham-
bers, and a passage for the air from the re-
frigerator to said air-cooling chamberin said

tank, a water suction and forcing apparatus,

- and sepma,te conductors connected with said
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apparatus and the water-circulating chamber
in said tank, and a cold- mr-ﬂ'enemtmcr appa-
ratus, & conductor leading f10m the air-cool-
Ing chamber 1n said tank to the said cold-air-
generating apparatus, and a separate con-
ductor leading from said apparatus to said
refrigerator through the airﬂcoolinﬂ‘ chamber
in said tank.

2. In a refrigerator-c car, a 1"ef11freratm Q-
chamber and a tank having sepamte water
circulating and air- eoolmfr eh&mbel‘s, and a
passage for the air from the refrigerator to
said air-cooling chamber in said tank, a wa-

_ cient to preserve the contents with-
out freezing.

| upper air-expanding ch:
cooling receiver, and also with the coil of pipe:

rate conductors connected with said. appa-
ratus and the water-circulating chamber -in
sald tank, an air-compressor and a conductor
of air connected with the said air-cooling
chamber of said tank and said compressor, an
alr-expanding engine and a conductor of
compressed air connected with said engine

and said air-compressor, a c¢oil of pipe for the

cold air within the air-cooling chamber of

said tank connected with said refrigerating-
chamber, and a conductor of cold air con-

nected WLth the sald coil in said air-cooling
chamber, and also with the said air- expand-
mﬂ-‘ engine, as-and for the purpose set forth.

In anair purifying andrefrigerating sys-

| tem, a refrigerator and a tank having sepa-

rate water-circulating and air-cooling cham-
bers and a passage for the air from the re-
frigerator to said air-cooling chamber in said
tank, an air-compressor and an air-cooling

! ter suction and foreing apparatus, and sepa-
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receiverforcooling the compressed airejected -

from the compressor, and a water suction and
forcing apparatus, having separate conduc-
tors connected with the water-circulating
chamber in said tank and also with the air-
cooling receiverand a separate conductor con-
nected with said air-cooling receiver and the
water - circulating chamber in sald tank, an
air-expanding engine, a conductor of com-
pressed air connected with said air-com-
pressor and said engine, a coil of pipe for the
cold air within the air-cooling chamber of
said tank connected with the refrlgemtmm
chamber, and a conductor of cold air con-
nected with the said coil of pipe and the air-

Qo
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expanding enﬂ*me, as Cmd for the purpose sef.

forth.

4, Inanairpurifying and refrigerating sys--

tem, a refrigerator and a tank having sepa-
rate water-circulating and air-cooling cham-
bers, and a passage for the air from the re-
frigerator to said air-cooling chamber 1n said
tank, an air-cooling receiver having separate
upper and lower chambers for the expansion

0f the compressed air, and an intermediate

water-chamber and pipes in sald chamber
connected with both of said air-chambers, a
water suction and forcing apparatus, a con-
ductor connected with said apparatus and the
water-chamber in said receiver, and separate
conductors connected with said apparatus,
and alsc with the water-chamber in said air-
cooling receiver and said water-circulating

tank, a duplex air-compressor and separate

conductors of compressed air, one of which is
connected with one of sald compressors and
with the air-cooling chamber in said tank,
and the other connected with the other com-
pressor, and also with the air-expanding

chamber in the lower part of said receiver,

an alr-expanding engine and separate con-
ductors of compressed air connected with the
chamber in said air-

in the a,ir-cooling chamber in said tanlk, for
the purpose deseribed.
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5. Inan air purifying and refrigerating sys-
tem a refrigerator and a tank having sepa-
rate water-circulating and air-cooling cham-
bers and a passage for the air from the re-
frigerator to said air-cooling chamber in said
tank, a coil of pipe for cold air within said
alr-cooling chamber 1n said tank connected
with said refrigerator, an air-cooling receiver
having separate upper and lower air-expand-
ing chambers, and an intermediate water-
chamber and pipes extending from one air-
chamber of said air-cooling receiver to the
other, a water suction and forcing apparatus

~and separate conductors, one of which is con-

nected with the water-circulating chamber in
sald tank, and the other with the water-cham-
berinsaid air-cooling receiver, an air-expand-

Ing engine and separate conductors connected

with said engine, one of which is connected

r

with the coil of pipe in said air-cooling cham-
ber of said tank, and the other with the up-
per air-cooling chamber of said air-cooling
receiver, and separate air-compressors hav-
ing separate pipes conducting the air from
one compressor to the other, and a conductor
of recompressed air connected with one of
sald compressors and with the lower air-ex-
panding chamber in the air-cooling receiver,
and a separate conductor connected with the
alr-cooling chamber in the said tank, and also
with the other air-compressor, and means for
operating both compressors at different de-
grees of speed, as set forth.

EDWIN C. NICHOLS.

Witnesses: .
S. L. C. HASSON,
CHAS. H. MANNING.
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