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To all whom it may concern:

Be it known that I, Bengasmrx S. McCrer-
LAN, a citizen of the United States, and a
resident of Chicago, in the county of Cook .
and State of Illinois, have invented certain
new and useful Improvements in Conden-
sers; and I do hereby declare that the fol- -

“lowing is a full, clear, and exact description

theleof 1eference being had to. the. accom:

pngino drawings, and to the letters of ref-
erence marked theieon, Wthh form a part .

of this specification.
This invention relates to improvements in
condensers or condensing apparatus for re-

.h'lgeratlno systems, and more particularly
to that class of condensmg apparatus qpph-‘

cable for use in refrigerating systems in
which ammonia gas as the 1efr1gerant
The condensel of a refrigerating. system
18 designed to receive the ammonia gas from
the compressor of such systems under condi-
tions of high pressure and temperature. In
passing through the condenser the. gas is
subjected to the cooling -effect of a continu-
ous flow of water thereby removing a por-

. tion of the sensible heat of the gas, sufficient, -

to condense the gas, or, in other Words, to
transform the compressed ammonia gas
from its gaseous to its liquid state. |

Among the objects of my invention. is to,

provide a construction for condensers ofj:
% tween the head members 13, 14 and the cas-

the character described, in. which the maxi

mum cooling effect of the water is obtainedly
by the provision of an exceedingly  large[s

cooling area or surface in proportion to th
entire surface of the device, and by con

ducting the water through said device inf

such manner as to utilize the same to th
oreatest extent, and to thereby secure in

&

through the condensing apparatus; Fig. 2
18 a view .in transverse sectlon taken on llne
2—2 of Fig. 1; and Fig. 8 iy also a view

55

n transverse sectlon taken on line 3—8 of

Fig. 1.

Referrmo to the ‘drawings, the conden-
ser comprises in general two cylindric shells
or casings 10 and 11, one. inclosed within
the other, the inner casing 11 containing
and inclosing a coil of pipe 12.

Referring more in detail to the construe-
tion of the parts mentioned and the ar-
rangement of the. several .inlet. and outlet
pipes whereby the gaseous and.liquid. agents

60

65

are conducted into and ‘discharged from the -

condenser, the outer cylindric shell or cas-
“ing. 10 comprises a hollow tubular member
of metal of desirable thickness and prefer-
ably closed at both of its ends by means of
head meribers 18 and 14. . The head mem-
bers are preferably of metal considérably
greater in thickness than the casing and
slightly greater in diameter than the inner
diameter of said casing and adapted to fit
tightly within the ends of the casing, there
being preferably provided in the inner sur-
face of the cylindric wall at the ends of the
casing, annular recesses forming shoulders
as at 15, said recesses forming seats adapted
to receive said head members. To insure a
secure, tight and non-leaking connection be-

ing 10, the outer and adjacent peripheral

smargins of said head members are welded
titogether, thereby formln,rz a substantially in-

tegral cvlinder.
The inner casing 11 is constructed in iden-
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tically the same manner as the outer casing,

but is proportionately smaller in all dimen-

creased efficiency in the. device in propor-fsions to permit the same to be inclosed with-

tion to its size and cost.

in the outer casing, there being provided a

A further object of my invention is.toffzspacer chamber separating the cylindric walls

its ‘construction simplicity- and ruggedness
enabling the same to withstand. long an
effectlve usage without attention or replace-
ment of parts.

The features above referred to will bef
more clearly understood as I proceed with

the description of the device embodying myj
mventlon, in connectlon with the accompa-f

nying drawings, in which—

Figure 1 is a view in vertical’ sectmnw

&

Fé

of the casings and the adjacent head mem-
bers thereof. The head members 16 and 17
of the inner casing, in general, are similar

¢iin form and structure to those of the outer
lcasmg* and -are secured in p0s1t10n within
ithe ends of the tubular shaped inner casing

in 1dentlcqlly the same manner as before
described in connection Wlth the outer cas-
ng, namely, by the prov1s1on of annular
shoulders forrmng recesses in the inner sur-
dface of the-casing at the ends thereof, adapt-
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ed to receive the head members. The head
members are welded within the ends of the
casing, as before stated in connection with
the construction of the outer casing.

The pipe coil 12, hereinbefore referred to
as inclosed within the inner casing 11, pref-
erably consists of a plurality of conduits in
the form of closely spaced coils of tubing or
pipe of suitable material supported in con-
centric relation to the cylindric wall of said
casing and extending substantially from one
end to the other of said casing, the diameter
of said pipe coil Leino slightly less thau the
interior diameter of the cas Sing thelcby per-
mitting a small space to separate the outer
circumferential surface of the coils and the
adjacent surface of the cylindric wall of the
casing. Although a pipe coil is a prefer-
able construction, it is appavent that any ar-
rangement of conduits whereby a compara-
tively small quantity of cooling watér may
be conducted through the inner casing, in a
manner to provide a large and well dis-
tributed cooling area, is equally applicable.
The upper and lower end portions 12* and
12" of the coil are bent at right angles to the
coils and in axial alinement with each other
and project in opposite direction in concen-
tric relation with the casing. Said end por-
tions of the coil are secured or mounted in
the head members 16 and 17 of the inner
casing, the same projecting through said
head members, the extremities of said end
portions terminating fiush with the outer
surface of the annular flanges 18 and 19
formed on the outer surfaces of the upper
and lower head members 16 and 17 and sur-
rounding the apertures through which the
ends of said coil extend. To prowde 2 non-
leaking connection between the end portions
of said coils and the head members, the ends
of the pipe coils are preferably welded into
the apertures of the head members through
which they exiend. The pipe coil is thus
rigidly mounted within the inner-casing, and
is -adapted to conduct a current of water
therethrough, as will be now pointed out.
Surrounding the upper end portion 12* of
the coil, is a cup-shaped fitting or connect-

ing member 20 havi ing an annular portion .

_provided with interior screw -threads en-
gaging the screw threads of the flange 19
surrounding the extreme end portion 12* of
said coil, and a stem portion provided with
a passage which extends into and has screw-
threaded engagement with an aperture in
the fxd]acent head member 13 of the outer
casing 10. The connecting member 20 com-
municates with a water inlet pipe 21 which
also has screw-threaded engagement with
said aperture in the head member 13, said
pipe and connecting member abutting end
to end within said aperture. The lower end
portion 12" of the coil extends through the
lower head member 14 as before stated, and

1,201,208

communicates with the circulating space or
chamber between the outer and inner cas-
ings or shells. This space is provided with
an_outlet at the upper portion of the casing
in the form of a pipe 22 mounted in the
upper head member 13 adjacent to the water
inlet pipe 21.

"The ammonia is introduced into the con-
denser by meansg of an inlet pipe 23 located
at the top of the condenser and is dis-
charged through an outlet or discharge pine
24 at the lower end or bottom .of the coi-
denser. These pipes communicate with the
interior of the inner casing or shell 11, pref-
erably passing through the upper and lower
head members 18 and 14 of said outer cas-
ing 10, and having screw-threaded engage-
ment with the head members of the inner
casing. To prevent leakage between the
pipes 23 and 24 and the ‘U)Gltﬂles in the
head members of the outer casing th‘OHOh
which said pipes extend, the io]lowmo co
struction is employe d, namely, a s‘m fing
box, consisting in each instance of a Olﬂnd
25 adapted to have screw-threaded engage-
ment with an annular recess formed in the
outer surface of each head member and sur-
rounding the pipes. In the bottom of each
of said recesses is contained a quantity of
packing 26 of suitable material adapted to
be tightly compressed by means of the
glands 25, to form non- Jeakable connection
between the pipes 28 and 24 and their re-
spective head members. The inlet pipe is
preferably greater than the outlet or dis-
charge pipe, inasmuch as the ammeonia upon
entermo the condenser, is in gaseous form
and is discharged from ‘the condenser in
liguid form, as will hereinafter appear.

Referring now to the operation of the
condenser, the water and ammonia gas enter
at. the upper end of the condenser and
through their respective passages, to wit:
the: water entering through the inlot pipe 21
and the gas through the pipe 23. The water
is condueted from the pipe 21 through the
connecting member 20 into the coil 12; and
is chscharoed from the lower end thereof
into the space between the outer and inner

casings. The discharge or outlet for the
water being the pipe 99 located at the upper
end of the condenser, as before stated, the
cooling water upon being discharged from
the coil at the lower end thereof, passes up-
wardly in the annular cireulating space or
chamber between the outer and inner cas-
ings. As a result, therefore, the inner cas-
ing is entirely surounded by or immersed in

A body of water which is constantly cireu-

lating through the space and about the

‘inner casing in its passage through the con-

denser subsequent to being discharged from
the coil 12. The ammonia gas, prior to en-
tering the condenser, undergoes compression

“to a high pressure through the medium of a
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compressor such as is ordinarily used in re-
frigerating apparatus. The gas, under high
pressure, enters the space within the inner
casing through the inlet. pipe 23, and comes
in contact with the coils and the surface. of
the cylindric casing wall. " The coil being
of lower temperature than the: ammonia
gas, the heat of the gas is removed or ab-
sorbed by the water passing :through: the

- pipe coil. The reduction of temperature of

the ammonia gas under conditions of high
pressure, results in the liquefaction of the
gas, for reasons well Lknown to  those
familiar with the art of refrigeration. The
ammonia now in its liquid state flows by
gravity to the bottom of the inner casing
and is removed therefrom through the dis-
charge pipe 24, and thence to a suitable re-
ceptacle, as for instance, a liquor receiver.
Among the advantages secured by the use
of a condenser comstructed in accordance
with the features of my invention may be
mentioned the application of a coil for con-
ducting the water through the condenser,
said coil being mounted “within a casing
adapted to receive the ammonia-gas. - By this
arrangement, a greater area of cooling sur-
face is obtained, this being represented by
the area of the outer surface of the coils and
the area of the inner surface of the casing.
This advantage ‘is at once apparent when

‘atténtion is directed to the usual construction

for cooling or heating devices, wherein the
medium te be -heated is ordinarily passed
through the coil, the same being surrounded
by the cooling or heating agent, in which-case
the effective surface ig but the area of the in-
ner surface of the pipe constituting the:coil.
Furthermore, the introduction of the gas into
a chamber or space larger than the pipe
through which it enters said space, permits
a greater quantity of the gas to be subjected
to the effect of the cooling surface, and as a
result, a greater quantity of gas may be
liquefied in proportion to the size of the con-
denser and the quantity of water used. A
further novel feature of the invention is the
use of two casings, one within the other,
there being provided. a chamber or space be-
tween them which is adapted to contain or
conduct a constantly circulating volume of
water. The advantages of this construction
are manifold. In the first place, it acts to
reduce the temperature of the inner casing,
thus maintaining the same at a lower tem-
perature than the gas, to the end thai the
interior surface of the inner casing is utilized
as cooling surface and not merely a sur-
rounding wall or container for the ammonia
gas. It isapparent, however, that the cool-
ing effect of the casing is not so-effective as
that of the coil inasmuch as the temperature
of the water upon leaving the coil is of some-

what higher temperature, due to the absorp-

tion of heat from the ammonia gas during

%1

the passage of the water :through said-coil.

By this arrangement, the maximum cooling
effect of the water is secured, as well as the
maximum cooling surface obtained, thus in-

creasing materially the-efliciency of the con-

denser: by making -possible the use of a

-smaller :condenser and a less quantity: of

water.. A further advantage is derived from
the iconstruetion herein - described, whereby
a space is. provided between the inner and
outer casings adapted to be filled with water,
is the utilization of the water as an insulat-
ing medium, that is, it forms in effect an
insulation for -the inner casing, whereby

changes in- the temperature of the air sur--

rounding the condenser do not affect the tem-
perature of the inner casing or the tempera-
ture conditions within the: same, therefore,
assuming the temperature of the ecooling
water entering the condenser remains con-
stant, a variation in the temperature of the

air exterior to the condenser would not result’

in an increase or. decrease of heat through

'the walls of the casing-and & consequent loss

of cooling effect of the device, it being obvi-

-ousthat the volume of water surrounding the

Inner-casing would absorb any heat from the
surrounding air and conduct 1t from the con-
denser before it could be transmitted to the
inner -casing. In this manner the water
serves to maintain constant and uniform con-
ditions of operation, irrespective of external

conditions of temperature.

The novel features of construction and ad-
vantageous results secured thereby,. unite to
produce an-efficient, inexpensive and econom-
1cal conidenser, applicable for use not only in

connection with refrigerating apparatus, but

for any purpose in which the transfer of heat

from one medium to.another is sought-to be

accomplishied. . '
'The details of construction of = condenser

embodying the features of my invention may

be variously modified without departing
from the spirit of my invention, and for that
reason 1 do not wish to be limited to the con-

‘struction herein described except in so far

as specifically pointed out in:the appended
claims. \

I claim ‘as my invention,

1.- A condenser, comprising an-outer cylin-
dric metal casing consisting of a tube and
head members closing the ends of the same,
an inner cylindric casing also consisting of a
tube and head members closing the opposite
ends of the same, gaid inner and outer cagings

_being separated throughout by a circulating

chamber, a pipe-coil within the inner casing
communicating at one end with the chamber
at one end of the condenser, inlet and outlet
pipes for ‘a refrigerating fluid. extending
through the outer head members and secured
in apertures in the inner head members, and
inlet ~and discharge pipes for the cooling
water, one connected with the one end of said
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pipe, and the other communicating with
space between the casings at the same end
thereof.

2. A condenser, comprising inner and
outer closed cylindric casings, separated by
spaces at their sides and ends to form a cir-
culating chamber, a pipe-coil within the in-
ner casing, secured at its opposite ends in
the head members of said casing, said pipe-
coil communicating at one of ils ends with
the space between the casings and being pro-
vided at its opposite end with a connecting
member passing through the space between
the casings, said outer casing having at one
end, inlet and discharge apertures, with one
of which the said connecting member is con-
nected, and the inner casing having inlet
and outlet apertures at its opposite ends, and
supply and delivery pipes extending through
the opposite ends of the outer casing and
connected with the inlet and outlet aper-
tures of said inner casing.

3. A condenser, comprising an outer cy-
lindric casing consisting of a tube and head
members closing the ends of said casing, an
inner casing inclosed within said outer cas-
ing and separated throughout by a circulat-
ing chamber, a pipe-coil mounted in said
inner casing, a water supply pipe extending
through one of the head members of the
outer casing and communicating with the
adjacent end of said pipe-coil, the other end
of said coil communicating with the circu-
lating space, a water discharge pipe extend-
ing through the head member at the same
end of the outer casing and communicating
with said eirculating chamber, and inlet and
discharge pipes for a refrigerating fluid,
communicating with said inner casing.

4. A condenser, comprising inner and
outer closed cylindric casings, seéparated by
spaces at their sides and ends, to form a cir-
culating space about said inner casing, a
pipe within the inner casing, secured at its
opposite ends in the head members of said
casing, said pipe communicating at one of
its ends with the space between the head
members of the casings, said outer casing
having at one end inlet and discharge aper-
tures, with one of which the opposite end
of said pipe is connected, and the inner cas-
ing having inlet and outlet apertures at its
opposite ends, and pipes extending through
the opposite ends of the outer casing and
connected with the inlet and outlet apertures
of said inner casing.

5. A condenser, comprising an outer cas-
ing consisting of a tubular member closed
at its ends by means of head members fitting
in the ends of said tube, an inner casing con-
sisting also of a tube closed at its ends by
means of head members, said inner casing
being inclosed within the outer casing and
separated within said inner casing, the op-

1,201,208

posite ends thereof extending through and
fixed in the head members at opposite ends
of said casing, one of said ends of the pipe-
coil communicating with said circulating
chamber and being provided at its opposite
end with a connecting member passing
through said chamber between the ends of
the casing, the head members of said outer
casing being provided with an inlet aper-
ture with which said connecting member
communicates, and a water discharge aper-
ture adjacent to said inlet aperture commu-
nicating with said circulating chamber, and
inlet and discharge pipes for a refrigerating
fluid extending through the head members
at opposite ends of the outer casing, and
communicating with apertures in the adja-
cent head members of the inner casing.

6. A condenser, comprising inner and
outer cylindric casings, consisting of tubes
and head members closing the ends of said
casings, said casing being inclosed within
said outer casing and separated throughout
by a circulating space, a pipe mounted in
said inner casing, a water supply pipe ex-
tending through one of the head members of
the outer casing and communicating with
the adjacent end of said pipe, the other end
of said pipe communicating with the circu-
lating space, a water discharge pipe extend-
ing through the head member at the same
end of the outer casing and communicating
with said circulating space, and inlet and
discharge pipes for a refrigerating fluid ex-
tending through the head members of the
outer casing and communicating with said
inner casing, said apertures in the head
members being provided with stuffing boxes
surrounding said pipes and in screw-thread-
ed engagement with said apertures.

7. A condenser, comprising an outer cas-
ing consisting of a tubular member closed at
its ends by means of head members welded
in the ends of said tube, an inner casing con-
sisting also of a tube closed at its ends by
means of head members, said inner casing
being inclosed within the outer casing and
separated therefrom at its ends and sides by
a circulating space, a pipe coil mounted
within said inner casing, the opposite ends
thereof extending through and fixed in the
head members at opposite ends of said cas-
ing, one of said ends of the pipe-coil com-
municating with said circulating space, and
the opposite end with a water inlet pipe, a
water discharge aperture in said head mem-
ber of the outer casing adjacent to said inlet
pipe and communicating with said circulat-
ing space, and inlet and discharge pipes for
a refrigerating fluid extending through aper-
tures in the head members at opposite ends
of the outer casing, and communicating with
apertures in the adjacent head members of
the inner casing, said pipes extending
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through stuffing boxes mounted on said head tion I affix my signaturé in the presence of
members of the outer casing each compris- two witnesses, this 2nd day of January A. D.
ing a gland having screw-threaded engage- 1915. ’

ment with said apertures and surrounding BENJAMIN S. McCLELLAN.

said pipes, and packing in said recess. Witnesses: : '
In testimony, that I, Bexgamin S. Mo- Lizrraxn Hepeerg,

Crerraw, claim the foregoing as my inven- FEuoceve C. Wann.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”



