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PatenT OFFICE.

JULIUS J. SUCKERT, OF RIDGEWOOD, NEW JERSEY.

GAS-CONDENSER FOR REFRIGERATING AND ICE MACHINES.,

SPRCIFICATIORN

forming part of Letters Patent No. 302,361, dated July 22,1884.

Application filed March 4, 1884. (No model.)

To all whom @t Moy cORCern :

Be it known that I, JULIUS J. SUCKERT, a
citizen of the United States, residing at Ridge-
wood, in the county of Bergen and State of
New Jersey, have invented a certain new and
useful Improvement in Gas-Condensers for Be-
frigerating and Iee Machines; and I do here-
by declare that the following is a full, clear,
and exact deseription of the invention, which
will enable others skilled in the art to which
it appertains to make and use the same. -
~ My invention relates to a class of condens-
ers used for the liquefaction of such gases or

vapors as are utilized for purposes of refriger-

ation, and as are connecfed with refrigerating
machinery; but they may be usefully applied
in other ways.

Hitherto it has been the custom of those
using open condensers, (or those not sub-
merged, ) and a sealing and lubrieating liquid
in their compression or vacuum pumps, to
discharge the gas being compressed prepara-

tory to liquefaction, mixed with the sealing.

or lubricating liquid, either intothe condenser
direct, without the interposition of a trap, or
into a tank for the purpose of separating a
part of the sealing or lubricating liquid from
the gas prior to its passage through the con-
denser.” In the latter case the lubricant thus
collected was then forced through a separate
cooling-coil to be cooled and deposited in an-
other tank under a reduced pressure, involv-

ing a large and unnecessary expeuse in the’

construction of refrigerating machinery so
built by the use of asurplus of costly tanks,
pipes, fittings, and connections. ‘Aside from
the objection of cost, it has been found thab
when it was necessary to stop the compressors
the gas under pressure in the econdensers
would liquefy aud run back to the liguid tank
or pump in sufficient quantity to congeal the
lubricant lield in either place-when in contact
with sach Iubricant under a reduced pressure,
causing serious annoyance, great delay, and
sometimes disaster.. To avoid sach difficul-
ties a stop-cock has been inserted in the dis-
charge-pipe, to shut off and prevent the re-
tarn of such Hquid. Depending upon labor
not entirely familiar with the entire plant,
and the stop-cocks being so numerous, this
wag frequently omitted, or the wrong. cock
was turned. Again, in using what is known

as the “‘direct” expansion system, er the di-

rect absorption system, it becomes necessary
at times to draw the liquefied gas away from
the expansion-coils, that they may be over-
hauled and repaired. It is advisable under
such conditions to have an-air-tight reservoir
wherein such liquefied gas may be stored with
safety.  Under the old system it was thought
advisable to introduce the lubricating and
sealing liquid into the compressors under a
pressure only equal to that of the suction side
of the machine.
a mistake, as it reduced the efficiency of the
COMPressors. ‘ :

The object of my invention is to simplify
and cheapen this eharacter of apparabus, at
the same time making it more effective and
easier to handle; to be able to circulate the
entire volume of sealing and lubricating liq-
uid through the condenser in the presence of
gas or liquetied gas under the liquefying press-
ure, and then separate them in the separating-
tank preparatory to the introduction of the
sealing and lubricating liquid into the com-
pressors when fully charged with gas, and at
a pressure in excess of the pressure on the
suetion side of the machine, to combine and
so arrange the traps, inlet and outlet pipes,
and stop-cocks that the condenser may be used
as a reservoir for the storage of liquefied gas,

in case it should be necessary to remove such

liquefied gas from an expanding-coil or from
other pipes or tanks connected with the con-
denser; to prevent the gas in the condenser
from returning to the pumpinliquid form,or to
any tanks that may be placed between the com-
pressors and the condensers, when the pumps
or compressors are at rest; to be able to util-
jze the same water for cooling the lubricant
and for condensing the gas used as a refriger-
ant; to arrange the condenser in such form
and with relation to its connecting-pipes that

‘either a warm or a cold lubricant may be

drawn therefrom and be injected into the com-
pressors; to arrange the condenser in. such
form and with relation to the separating or
storage tanks, compressors, and their inter-
mediate connecting-pipes, as to simplify the
the entire apparatus when combined with the
several parts specified, and dispense with the
constant adjustment and regulation of the
stop-cock permitting the lubricant to flow to
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the compressors to liquefy the gas and be en-
abled to draw such liquefied gas away from

. the condenser without bringing it in contact
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with the heat of the gas passing in to be lig-
uefied; and to this end my invention consists
in combining and so arranging one or more
coils of pipe in a vertical unsubmerged gas-
condenser, with snitable traps, stop-cocks, and
connecting-pipes, that the said condenser may
form and serve as a reservoir or receptable
for'holding a liquefied gas or other liguid, if
occasion should so require, as will hereinafter
appear. '

The invention also consists in combining
one or more coils of pipe in a vértical con-
denser with a suitable trap interposed between
thesaid condenser, and the means of compress-
ing the gas to be condensed, which shall form
a part of the condenser, and arranging the
said coils and trap with intermediate con-
necting-pipes, in such a manner that any gas
condensing or liquefying in the condenser is
prevented from returning in the opposite di-
rection through the inlet-pipe of said con-
denser, as will hereinafter appear.

The invention also consists in combining
the coil for cooling the sealing and lubricat-
ing liquid of a refrigerating apparatus, with
the coil or coils used for liquefying the gas or
vapor used to absorb the heat, and in avrang-
ing and connecting the said coils in a vertical
condenser, in such a manner that the water
used for condensing the gas is also used for
cooling the sealing and lubricating liquid, as
will hereinafter appear.

The invention also consists in combining in
a vertical condenser a coil of pipe for con-
densing a liquefiable gas, a coil of pipe for
cooling a sealing and lubricating-liquid, a
trap, separating-tank, stop-cocks and connect-
ing-pipes, when so connected and arranged

_ that the lubricating and sealing liquid may be
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drawn either from the said trap prior to its
passage through the condenser, or the said
liquid may be draw from an outlet-pipe of the
condenser or cooling-coil prior to its admis-
sion to the separating-tank; or, the said liquid
may be drawn from the separating-tank after
its passage through the condenser or cooling-
coil, as occasion may require, as will herein-
after appear.

The invention also consists in combining, in
a vertical condenser, two or more coils of pipe
provided with means of showering water up-
on the surface of said pipes when so con-
structed and arranged that a gas or a gas and
liquid admitted to the inlet pipe or pipes of
said condenser may pass in an upward direc-
tion through one of the said coils, and be de-
prived of its sensible heat, or a greater part
thereof, and the liquid then be drawn away
through an outlet of said coil from the un-
liquefied gas, and the unliquefied gas may then
pass into another coil, follow the course of
said coil in a downward direction, and be
liquefied and drawn away from the said coil
through anotheroutlet without coming in con-
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tact with the warm incoming gas, as will here-
inafter appear.

The invention further consists in combining
with a vertical condenser atrap,which is con-
nected with the inlet-pipe of said condenser,
forming a part of the condenser, and so ar-
ranged that a separation or partial separation
of the sealing or lubricating liquid and the
gas about to enter the condenser to be lique-
fied may be effected, as will hereinafter ap-
pear. :

The invention further consists of the coilg
of pipe, traps, stop-cocks, and intermediate
connecting-pipes forming a vertical condenser,
and theseparating-tank and connecting-pipes,
all in combination, when the said condenser
is provided with means for showering water
upon the surface of said coils, as'will herein-
atter appear.

The invention also consists in so arranging
and connecting a condenser with atrap,or with
a trap and a reservoir or separating-tank, as
to prevent the liquefied gas within the said
condenser from being siphoned out, as will
hereinafter appear. -

Reference being made tothe drawings, a full
explanation will be given. :

Similar letters represent similar parts.

TFigure 1 represents the condenser connected
with a compressing-pump to show more clearly
its full application. Tig. 2 represents the con-
denser and its incidental connections.

A, Fig. 1, is the compression-pump.

B is the auxiliary-pump for injecting the
sealing and lubricating liquid into the com-
pressor. :

G, Tigs. 1 and 2, is the coil of the vertical
condenser, in which the greater part of the
gas is condensed.

D is the coil in which the greater portion of
the sealing and lubricating liquid is cooled.

Iis a V-shaped trough with a perforated
bottom to permit the water to shower or trickie
over both coils C and D. It is held in posi-
tion by small cast frames, which fit the trough
and are secured to the clamps « « by bolts.
The clamps @ ¢ are cut out or shaped to fit the
corrugated surface of each side of the coils C
and D, and are bolted firmly together, thus
forming a frame or support for the coils, the
feet resting upon the inside of the water-pan
G. This pan rests upon the floor of the build-
ing and is to cateh the water used for condens-
ing and cooling, which is conveyed away by
the waste-pipe b.

¢ is the water - pipe which supplies the
trough F.

H s a continuation of the discharge-pipe of
the pump or compressor, and is the inlet-pipe
to the condenser. It terminates at a point, d,
which should be higher than the uppermosy
pipe of the condenser, to prevent any return
of the gas when liquefied. '

¢ is acap or shield placed over the top of the
pipe H, to divert the flow of any liquid that
may be discharged therefrom. The sides of
the cap are perforated to permit the gas to
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pass through readily. The pipe I is placed | charged from the compressor or pump at each

concentric w1bh the pipe H, and has at its

lower end a reducing-T, f, by which it is-

connected to the inlet- -pipe H, forming when
combined a trap, which we w1ll deswnate as
P. One pipe being much smaller than the
other, the space between fills with the seal-
ing and luobricating liguid to be cooled. in the
coils D.

¢ is the outlet-pipe from the trap, through
which the lubricant Passes to the coil D.

his a stop-cock in the pipe g.
. 4 18 the pipe connecting the trap P with the
separating-tank E, having a branch pipe, J,
leading to the auxiliary pump B, and to some
of thevalves of the compressor.- “The stop-cock.
U is to admit the hot lubricant or to-shut it
off, as desired. The stop-cock.?*is to admit
the cold lubricant to and from the separating-
tank or to shut it off, as desired.

' is to shut off or regulate the entire supply
of lubricant. The stop~cock l, on the pipe F,

is to admit or shut off the cooled lubricant.

- from the condenser when you wish to draw
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- connecting with the pipe & by means of the'
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from some- other source. k' is the inlet-pipe
to separating-tank for cooled lubricant.
m is the end of the upper pipe of the coil D,

T n.

Oisan extensmn of thelower pipe of the coil
C, and empties into the separating-tank near
its bottom, to avoid making unnecessary dis-
turbance of the liquid in the tank.

pis a stop-cock on the pipe O, to shut in
case’ it be hecessary to dlsconnecb or to stop
the flow of the liquid into the separating-
tank.

M is the upper plpe of the coil C, and con-
nects with the inlet-pipe H and the trap P by
means.of the T r, stop-cock s, the T #, and
intermediate connecting-pipes. :

T is a pipe connecting with the pipe M of

. the coil O at u, and forms a part of the coil for
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condensing. The other end of T connects with
the pipe % by means of the T o, affording a
passage or communication between the two
coils on the side of the condenser opposme to
the trap and the inlet-pipe.

wis an equalizing-pipe connecting at ¢ with
the pipes k and T, and with the separating-
tank at . It also connects by the T ¢* with
another equalizing pipe f* with the top of the
trap P.

b* is a’stop-cock on said pipe.

z is a stop-cock on the pipe w.

z1is the liquefied-gas pipe which conveys the
liquid from the separating-tank to the expan-
sion or heat-absorbing coils.

z is a shut-off cock on the liquefied-gas pipe.

N is another form of trap used, which may
be substituted for. P. It has three openings,
«, ¢’, and ', which correspond with the three
pipes 4, g, and M, and one, ¢’, which may con-
nect with the pipe f~

Having described the several parts of the
condenser, I will now describe its operation.-
A quantity of the gas to be condensed is dis-

stroke of the piston, and with it the amount of
Iubricating liquid supplied to the pump dur-
ing each act of compression. Thisliquid and
the gas are forced onward through the inlet-
pipe H: until it dashes against the cap orbend

-in the top of the pipe of the trap P, and then

falls and fills the lower part of the trap up
above the outlets at ¢’ and ¢g. ' The continued
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action of the pump keeps up a constant supply

of such liquid, which follows the course of the

«coil D in the condenser, is cooled by the water
from the pipe ¢ and trough -F, and is dis-

charged at m into the pipek, and thence to
the sepamtlno -tank E by the pipe & and I, or
back through the pipe ¢,for reintroduction to
the pump.” This lubricant, being circulated
with the gas and constantly under the work-
ing pressure, is more or less charged with gas
or liquefied gas, and is so introduced to the
pump when required. The gas entering the
inlet-pipe H of the condenser separates from a
large body of the lubricant, and passes, if the
stop -cock Sbe open, thr ouoh the openings «*
or u‘of the trapsinto the pipe M of the coil C,
and thence following the course of the coil i
condensed by the trickling water passing over
it, and is discharged through the pipe O into
the separating- tanI\ E. Some of the Iubricat-
ing liquid, owing to the heat of compression
and the force e\elted upon it during compres-

sion, is driven from the compressor with the

gaseous refrigerant in the form of gas, froth,
or in minute separated particles, which are
carried on mechanically, and pass with the re-
frigerantinto the coil C of the condenser. The
heat. of compression being extracted, conden-
sation or liquefaction takes -place, and the
vaporized lubricant returns to its normal con-
dition, and in consequence of the difference in
specific gravity the lubricant settles to the
bottom of the separating-tank, while the re-
frigerant remains on the top. Should the re-
verse be the case, it would be necessary to
change the pipes leading from the separating:
tanks. - Another and a better way of operat-
ing the condenseris to shut the stop,cock S
and direct both the lubricant and the gas
down the trap P or N, and out of the outlet ¢’
or g, as the case may be, into the bottom pipe,
¢, of the bottom coil, D. It is then foreed up-
ward, followingthe course of the coil, and hav-
ing the heat of compression constantly ab-
stracted by theshowering water uponthe pipes
through which it passes until it passes into
the pipe K. By this time the sensible heatis
absorbed from the Iubricant, and it followsthe
middle section of the pipe K to I, and thence
into the separating-tank.

It is evident that the heat developed by the
compression of the gas is imparted to it, as
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well as to the 1111)110%1110P -liquid. In fact, the )

gas, before entering the condenser,'is in a su-
perheated condition. In other words, its tem-
perature is above that which the temperature
of its vapor would represent at corresponding
pressure. /yThe gas is deprived of a portion of
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its heat in passing through the lower eoils of | pipe for condensing or cooling placed in line
vertically, with means of showering or sprink- .

the condenser; but before liquefaction can
take place its temperature must be reduced to
that. corresponding: with the pressure of its
saturated vapor. To effect this the gas is
driven upward through the upper section of
the pipe K into the pipeT, and thencethrough
the T » to the pipe M of coil C, wherein it

. is cooled and liquefied, and then follows the
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coil C out through the pipe O into the sepa-
rating-tank. Theupper coil might have been
connected with the pipe K at the bottom  of
the coil instead of the top; but in that case
the liquefied gas running back would comein
contact with the warm incoming gas, and
would 1o - expand, producing unneecessary
pressure. -To avoid this the connection is
made as shown. If this latter plan be pre-
ferred, the stop-cock 'S may be removed and
the pipes be plugged. As a matter of con-
venience I make them as shown, but use the
latter plan of working. ] .

It will be observed-that the auxiliary pump
with which the lubricating-liquid pipe j is
connected, is a piston-pump, and with the
valve or stop-cock I’ wide open, it can only
supply a given quantity of the lubricant at
each stroke. If the valve is large enough
to furnish 4 maximum supply, it will bean easy
matter to lessen the quantity and the pressure
by turning the cock; but when the quantity
required is once known no further attention is
required.

As before explained, the pipe f*is an equal-
izing-pipe, connecting the inlet side of the
condenser with ‘the discharge side, and is
placed there to nse when the machine may be
at rest in case the conditions might besuch as
to sipbon the liquefied gas ont of the con-
denser in case it were not there and the valve
open.

Having fully explained my invention, what
I claim as new, and desire to secure by Let-
ters Patent of the United States, is—

1. A condenser having one or more coils of
pipe placed in line vertically, and provided
with means for showering or sprinkling water
upon the surface of said pipes, in combination
with a liquid-trap attached to and forming a
part of the said condenser when the said trap
is interposed between the condenser and the
pump, still or other source from which the gas
or vapor comes and with which the condenser
is connected, substantially as described.

2. A condenser having one or more coils of
pipe placed in line vertically, and provided
with means of showering or sprinkling water
upon the surface of said pipes, in combination
with a liquid-trap connected with the inlet
pipe or pipes of said condenser when the said
trap is so constructed, placed, and arranged
that any liquid passing through the trap to the
condenser is prevented from returning or pass-
ing from the condenser in the contrary direec-
tion through the said trap, substantially as
described. :

3. A condenser having two-or more coils of

ling water upon the surface of said coils, and
a liquid trap connected to the inlet pipe or
pipes of the condenser when thesaid trap has
an outlet for the passage of gas and one.or
more outlets for the passage of liquid, substan-
tially as desecribed. ) ,

4. A condenser having oneor more coils of
pipe placed in line vertically, and provided
with means for showering or sprinkling water
upon the surface of said pipes, a liquid-trap,
and intermediate connecting-pipes and cocks
whenthe gaid trap is connected with and forms
a part of the condenser, and the whole is 80
constructed and arranged that the said trap is
connected with and forms an inlet-passage, or
a part of said passage, to the condenser, sub-
stantially as described.

5. A condenser having two or more coils of
pipe placed in line vertically, and provided
with means for showering or sprinkling water
upon the surface of said pipes, a trap. con-
nected with and forming an inlet-passage to
the condenser, intermediate connecting-pipes
and cocks, all in combination when so con-
structed and arranged that a gas or gas and
liguid upon being admitted to one of said
coils may pass in an upward direction and be
cooled, and the unliquefied gas may then pass
into another coil and follow the course of the
said coil in a downward direction and be
liquefied, substantially as: deseribed.

6. A condenser having two or more coils of
pipe placed in line vertically, and provided
with means for showering or sprinkling water
upon the surface of said pipes when so con-
structed and arranged thata gas, or a gas and
liquid, upon being admitted to one of said coils
may pass inanupward direction and be cooled,
and nupon being codled theliquid may bedrawn
away from the unliquefied gas through an
outlet from said coil, and the unliquefied gas
may then pass into another coil, follow the
course of said coil in a downward direction
and be liquefied, and then pass out throughe
another outlet, substantially as described.

7. In a vertical condenser, the coil D and

coil C, with means of showering or sprinkling
water over them, thestop-cock Sor itsequiva-
lent for closing an aperture, the frames ¢ «,
and the pipes Tand X K with intermediate fit-
tings, all in combination substantially as de-
seribed.
. 8. A vertical condenser having the coil D,
coil G, frames a ¢, and pipes T, O, and X K, 1n
combination with a trap connected with an
inlet-pipe of the condenser, and the stop-cock
S orits equivalent for closing an aperture, all
in combination when so constructed and ar-
ranged that water may be showered or sprin-
kled over the eoils C and D, substantially as
described. . ,

9. A vertical condenser having one or more
coils of pipe placed inlinevertically, and pro-
vided with means for showering or sprinkling
water over said pipes, in combination with a
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trap formed of pipes concentric with each | when the said trap is constructed and ar-

otber, andintermediate connecting-pipes, sub-
stantially as described.

10. A condenser having the coils C and D,
means of showering water upon the surface of
said coils, a liquid-trap connected with the
inlet-pipe ¢ and pipe, a pipe connecting the
coils C and D on the discharge side of the con-
denser with the pipe 4, pipe j, and stop-cocks
7 and 7, all in combination, substantially as
described. ’

11. A condenser having the coils C and D,
means of showering: water over said coils, a
pipe connecting the coils C and D on their
discharge side with the pipe ¢, the pipes o, 4,
and j, and stop-cocks ¥ and 7, in combina-
tion with a separating-tank and intermediate

* connecting-pipes, substantially as deseribed.

20

30

12.- A condenser having the coils C and D,

with means of showering water upon the sur--

face of said coils, in combination with the
trap P, a separating-tank, a pipe connecting
the ¢oils C and D with the said pipe ¢ on the
discharge side of said coils, the pipes o, 4, j,
and w, the stop-cocks 8, i, I, U, P, ¥, p, and z,
and the intermediate connecting-pipes, sub-
stantially as described.

13. A condenser having one or more coils
of pipe placed in line vertically, with means
of showering water upon.the surface of said
coils, in combination with a trap connected
with the inlet pipe or pipes of said condenser

ranged to trap a liquid up to or above the
level of the highest pipe of said condenser,
substantially as deseribed.

14. A vertical condenser having inline ver-
tically one or more coils of pipe, in combina-
tion with a liquid-trap conneeted with the in-
let pipe or pipes of said condenser, and an
equalizing-pipe, which connects the said trap
with the discharge side of said condenser, sub-
stantially as described.

15. Avertical condenser having inline ver-
tically one or more coils of pipe, in combina-
tion with a liquid-trap, and an equalizing-
pipe connecting with the inlet and discharge
sides of said condenser, substantially as de-
sceribed. . | )

16. A vertical condenser having a liquid-
trap and anequalizing-pipe to prevent siphon-
ing and drawing away liquid from said con-
denser, allin combination, substantially as de-
scribed.

17. A vertical condenser having a liquid-
trap, in combination with an equalizing-pipe,
as f*, a stop-cock, ¥’, and intermediate con-
necting-pipes, substantially as described.

‘Witness my hand this 1st day of March, A.
D. 1884. .

o JULIUS J. SUCKERT.
‘Witnesses:
. JosiaH H. Macy,
-~ 'W. L. BENNEM.
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