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SPECIFICATION forming part of Letters Patent No. 585,365, dated June 29, 1897.
Application filed July 28, 1896, Serial No, 800,774, (No model.)

To wll wiom it miay concern:

Be it known that I, WiILLIAM P. SKIFFING-
TON, a citizen of the United States, and a
resident of New York, in the county of New
York and State of New York, have invented
certainnew and useful Improvements in Con-
densing Systems, of which the following is a
specification.

Thisinvention relates to vapor-condensing
systems, and to that class of condensing sys-
tems in which the vapors to be condensed are
brought into direct contact with a condens-
ing fluid.

One of the objects of my invention is the
removal from the condensing fluid of the un-
condensable gases that may be in solution
therein. Another object of my invention is
the circulation of said condensing fluid out
of contact with the atmosphere to prevent
the reéntrance of air or other uncondensable
gas into solution therein, and another object
of my invention is the utilization of the force
with which the vapor to be condensed enters
the condenser for the purpose of maintaining
or assisting to maintain the circulation of the
condensing fluid or its motion in a closed con-
tinuous conduit.

My invention also has for its object the ef-
fective cooling of the condensing fluid and
includes improved means to that end, and
also includes means for regulating the supply
of condensing fluid to the condenser,

The nature and objects of my invention
will more particularly appear from the fol-
lowing description and claims, in connection
with the accompanying drawings.

Figure 1is a part sectional elevation repre-

senting my improved condensing system ap-

plied to a steam-engine. Fig. 2 is a part sec-

- tional elevation representing my improved

condensing system applied to a vacuum-pan.

In Fig. 1 a horizontal steam-engine cylin-
der a is represented, supplied with steam
through thesteam-pipe«/,and asuitable throt-
tle-valve a? is represented connecting the
steam-pipe and steam-chest. The exhaust-

steam passes out of the engine through the
exhaust-pipe b and intothe condenserc. The
length of exhaust-pipe between the steam-
chest and condenseris preferably as short as
possible, and it is a material advantage of
my invention thatthe condenser can be placed

in close proximity to the engine or other
source of vapor to be condensed without re-
gard to barometric heights.
exhaust-pipe is only of sufficient length to
include alateral opening and lateral pipe b’,
having a balanced flap-valve 1? interposed
therein acting to automatically open and per-
mit the escape of the exhaust-steam there-
through whenever the exhaust-steam sub-
stantially exceeds atmospheric pressure, thus
permitting the engine to be used as a non-
condensing engine when desjred.

The condenser ¢ is shown in a form resem-
bling the well-known injector-condenser, hav-
ing an exhaust nozzle or cone ¢/, which forms

As shown, the :
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the lower end of the induaction-conduit for

leading in the vapors to be condensed and
extendsinto a casing of double conoidal form,
said casing having a restricted neck located
somewhat below its middle part. A restricted
annular opening is formed at the mouth of
the exhaust-cone ¢, through which the con-
densing fluid enters the condensing-chamber
in a thin sheet and at a high velocity and
comes in contact with and condenses the ex-
haust-steam or other vapor to be condensed.
Above this restricted mouth of the exhaust-
cone is formed an annular chamber with an
induction-opening ¢* for the entrance of the
condensing fluid and a connection ¢® with an
exhauster, to be hereinafter described.

It will be seen that the vapor to be con-
densed and the condensing fluid are moving
in substantially parallel directions at the
point of contact, so that the foree with which
the vapor enters the condenser will be effect-
ively imparted to the condensing fluid for
the purpose hereinafter deseribed.

A pipe or conduit d extends from the lower
end of the condenser ¢ through a suitable
cooler, shown in Fig. 1 as formed by a tank
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¢, having induction and eduction openingse’ -

and ¢, respectively, for flowing a cooling fluid
through the tank, said pipe d emerging from
said cooler and extending vertically along-
side of and, in the construction shown in Fig.
1, some distance above the condensing-cham-
ber. 1If the engine is upon a boat, an out-
board cooler may be used, the pipe d extend-
ing along outside the hull in.contact with the

" fluid which floats the boat and the motion of

the boat constantly bringing cool water in

100




'3

20

25

30

49

45

50

55

6o

65

b 585,365

contact with the cooling-pipe, so as to effect-
ively cool the fluid flowing through the pipe,
or in some cases the pipe d may be immersed
in a moving stream of water in any suitable
manmner.

The length of the portion of the pipe d
within the cooler would of course in each case
be such as to bring about the desired cooling
of the condensing fluid flowing therethrough.
As shown, the portion of the pipe d within
the cooler slopes gently downward toward its
entering end, and means are provided con-
nected to this end for removing the excess or
increment of fluid produced by the condensa-
tion of the vapors, such means being shown
as consisting of a connection f, having a check-
valve f’ therein (closing against pressure
toward the closed conduit) and running
through a fluid-moving device, as a rotary
pump % to the hot-well ¢. A cock f?is also
provided upon the connection f for use in
cleaning or draining the condenser and con-
nections.

The vertical portion of the pipe d is shown
as connected to the induction-opening ¢? of
the condenser by a valve d', whereby the in-
let-opening for condensing fluid to the con-
denser may be adjusted as desired to regu-
late the rate of flow of the condensing fluid
flowing to the condenser. The portion of the
pipe d extending above this. connection acts
as a stand-pipe to receive any excess of con-
densing flnid beyond what will at once flow
through the valve d’ into the condenserin the
event of a sudden impulse to the condensing
fluid from the exhaust steam or vapor. As
the exhaust steam or vapor is supplied to the
condenser at times with considerable resid-
ual force and at other times with a compara-
tively slight impulse, and moreover this force
with which the exhaust-steam enters the con-
denserisaquantity varying at different parts
of the stroke of the engine, and this force
maintains the circulation of the condensing
fluid, it is desirable that these fluctuations
of speed shall not be repeated in the supply
of condensing fluid to the condenser, and
therefore by the proper regulation of the valve
d' the stand-pipe may be utilized to receive
the excess of fluid and allow the excess of
energy to be expended in lifting a column of
fluid therein. This arrangement is practi-
cally automatic in action, as the column of
fluid in the stand-pipe introduces a pressure
upon the condensing fluid of increasing force
as the height of the column increases, and
this pressure will be effectively exerted
through the induction-opening of the con-
denser in the event of a sudden diminution
of speed in the condensing fluid flowing up
the vertical portion of the pipe d, and there-
fore by a proper regulation of the valve d a
substantially uniform supply of condensing
fluaid may be obtained. :

The upper end of the stand-pipe portion of
the conduit d is shown as connected by a pipe
d?, having a suitable valve, as d?, interposed

therein, to the connection or pipe ¢® above
described as ranning from the annular cham-
ber at the top of the condenser ¢. The pipe

-¢® beyond the connection of the pipe d?*thereto

has a check-valve ¢* of suitable construetion
and closing against pressure toward the closed
conduit and shown as a lock check-valve ca-
pable of being locked in closed position by a
screw-stem, as well understood in the art, and
beyond this check-valve the pipe cdenters an
exhauster, shown as an ejector A of ordinary
construction, the steam-nozzle of which is
connected byapipe ', havingasuitable valve
h? interposed therein, to the steam-pipe o'
supplying the steam fo the engine. From
the lower end of the ejector i a pipe I® ex-
tends into the hot-well g.

In the operation of the engine condensing
system shown in Fig. 1 and above described
the condensing fluid is circulated through a
closed circuit out of contact with the atmos-
phere, and substantially the same fluid is
used over and over again. The fluid when
originally introduced into the system will con-
tain; as do all fluids at atmospheric pressure,
a large quantity of air or other uncondens-
able gas in solution therein, but upon lower-
ing the pressure this uncondensable gas will
escape from the fluid and rise to the top of
the annular chamber in the condenser ¢ and
to the top of the stand-pipe of the conduit d,
and at these places, as above described, con-
nections are made with exhausting means,
shown as a single ejector &, so that when the
operation of the ejector is started by open-
ing the valve N* the reduction of pressure
within the condensing system and the re-
moval of the uncondensable gases from the
condensing fluid will take place regularly and
eftectively. During the operation of the en-
gine and condenser more or less of uncon-
densable gases will be carried into the con-
densing system with the exhaust steam or
vapor and will at times leak in at the stuff-
ing-boxes or other places by reason of the low
pressure in this system, but these uncondens-
able gases will be removed by the continued
action of the exhauster and the condensing
fluid will enter the condensing-chamber as
free from uncondensable gases as is practica-
ble, and inasmuch as the condensing fluid is
continuously circulated out of contact with

the atmosphere the amount of uncondensable-

gas to be removed during the operation is
comparatively slight and a highly effective
action of the condenser is assured. .As the
exhauster is connected to the conduit in ad-
vance of the point of contact of the vapor and
condensing fluid, there will be no withdrawal
of uncondensed vapor by the exhauster, and
the withdrawal of uncondensable gases from
the condensing fluid will properly precede the
condensing operation. But a slight amount
of live steam is used to work the ejector i, and
after this steam has passed through the ejec-
tor it enters the hot-well and aids in heating
the feed-water therein, and if any fluid is car-
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ried out of the condensing system by the ejec-
tor this fluid is also delivered into the hot-
well.

The inflow of exhaust-steam into the con-
denser constantly adds tothe amount of fluid

in the closed conduit, but this is provided for

by the connection f and the rotary pump f?,
and the pump may be actuated in a suitable
manner at such speed as to continuously re-
move fluid from the closed conduit in such
quantity as to leave a substantially constant
quantity of condensing fluid therein, or the
pump may be actuated more rapidly for short
periods whenever it is desirable to remove
fluid from the closed.conduit. It will be ob-
served that this connection is in the neigh-
borhood of the hottest part of the pipe d, so
that in operation warm fluid will be removed
and discharged into the hot-well, where it will
aid in heating the feed-water of the boiler.
The application of my invention to a vacu-
um-pan is illustrated in Fig. 2, k represent-
ing the vacuum-pan, %' a drip or collecting
chamber, and %? the pipe leading to the con-
denser. The condenser is of the same con-
struction as that above described and is simi-
larly lettered. As the vapor from the vacu-
um-pan will not usually enter the condenser
with sufficient force to maintain the eircula-
tion of the condensing fluid, I provide in this
instance suitable -means for maintaining the
circulation of the condensing fluid, such
means being shown as a centrifugal pump %,
interposed in the conduit d. This pump may
be continuously operated by any suitable
means at such speed as to canse the condens-
ing fluid to flow through the closed conduit
at the desired rate of flow. In this drawing,
Fig. 2, an ejector jis shown instead of the
rotary pump f*of I'ig. 1, acting to remove the
surplus fluid from the closed conduit, this
ejector jbeing connected by a pipe j',havinga
valve j*Interposed therein,toa pipe h,running
from any suitable source of rapidly-moving
fluid, as steam or water or air. The fluid
carried out by this ejector passes through the
pipe j° into a suitable collecting-tank or hot-
well g', from which it may be drawn off as
desired for use as asolvent for the substance
to be evaporated. A check-valve 7%, closing
against pressure toward the closed conduit,
intervenes between the pipe d and ejector 7.
The connection of the ejector j with the
closed conduit is shown at a point in the ver-
tical portion of the pipe d beyond the cooler
and in‘advance of the condenser and imme-
diately in advance of the ceuntrifugal pump
t,- whereby the ejector receives the cooler
fluid and is enabled to assist in charging the
centritugal pump. It is an advantage to use
cool fluid in an ejector, and the cool fluid is
4 more concentrated solution of the solvent,
such assugar, which will usually be dissolved
in the condensing fluid in a construction such
as illustrated in Fig. 2, and if is of course de-
sirable to draw out as much of the dissolved
substance as possible. In some cases, how-

ever, it may be desirable to connect the fluid-
removing device at some other part of the
closed conduit. ‘

The ejector for withdrawing uncondensable
gases from the condensing fluid is of substan-
tially the same construction as shown in Fig.
1 and above described and is similarly let-
tered, but in the construction shown in Fig.
2 the uncondensable gases are withdrawn
only from the top of the annular chamber
about the exhaust-nozzle ¢’ of the condenser,
that being the best place in the closed con-
duit here shown for obtaining such gases.

70
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This ejector i discharges into the collecting- °

tank ¢’ through the pipe 72

The coolerfor the condensing fluid as shown
in Fig. 2 is of a special construction herein-
after claimed. Thelower portion of the pipe
d is incased within an enveloping pipe [, and
an induction-pipe /' and an eduction-pipe [2
are provided for this envelop and a suitable
cooling flnid is caused to flow therethrough.
The tendency of the fluid in flowing through
such an annular space in the substantially
horizontal portions of the pipes is for the hot-
ter part to remain in contact with the upper
part of the inner pipe, and the tendency in
the inner pipe is also for the hotter portion
to rise to the upper part of that pipe, and the
effectiveness of the cooling action would there-
fore be impaired if this tendency were unre-
strained. In vertical or substantially.verti-
cal portions of the pipes the tendency of the
cooling fluid is to move rapidly without bring-
ing new portions of the cooling fluid in con-
tact. with the inner pipe. I effectively pre-
vent gravitation of the cooling fluid into dif-
ferently-heated layers and T also bring new
portions of the cooling fluid into contact with
the inner pipe and lengthen the path of the
cooling fluid by causing it to move around
the inner pipe as it lows longitudinally rela-
tively thereto, the means shown for such pur-
pose consisting of the helical partition , of
long pitch, located in the annular space be-
tween the inner and outer pipes, thus forming
a helical passage for the cooling fluid around
the inner pipe. The condensing fluid to be
cooled in the inner pipe and the cooling fluid
inthe annularspace surroundingitare caused
to flow in opposite directions. As the cool-
ing fluid approaches the hotter end its rate
of flow is increased by narrowing the annular
space between the inner and outer pipes to-
ward the hotter end of the c¢ooler, and, as
shown, the outer pipe [ is of gradually-dimin-
ishing diameter toward its eduction end.

The cooler slopes gently downward toward
its eduction end, and at its lowest point is
provided with a cock I*for draining the outer
pipe l and with a cock f3for draining the in-
ner pipe d.

It is well known that in the action of a
vacuum-pan considerable portions of the sub-
stance dissolved, as the sugar in a sugar vacu-

um-pan, are carried over with the vapor into -

the vapor withdrawing and condensing appa-

85

go

95

100

105

IIO

115

120



10

5

20

25

30

35

40

45

50

55

6o

65

4 585,365

ratus, and where the products of the conden-
sation are wasted there is a considerable loss
of the dissolved substance. As according to
my invention substantially the same con-
densing fluid is used over and over again and
the surplus is withdrawn and discharged into
a supply-tank and the entire systemn may be
drained at any time, all of the products of
condensation are saved. For example, in a
sugar-refinery, according to my invention,
sweet water is supplied for dissolving fresh
quantities of sugar to go through the refining
processes and be again evaporated. Itisalso
of material advantage that the condensing or
cooling system may be located wherever de-
sired without regard to barometric heights,
and this is true in all applications of my in-
vention.

In each of the two constructions shown and
above described means are provided in addi-
tion to the exhauster for removing water from
the closed continuousconduit. Insome cases,
however, the removal of water need not be
effected except at long intervals, and this
would be especially true with stand-pipes
such ag illustrated in Fig. 1, and the removal
of water may be accomplished by the ex-
hauster alone and could, in fact, be effected
by the exhauster in the constructions shown
in the event that the other means were out
of repair and therefore ineffective or insuffi-
cient .or were not operated, as the upper
chamber of the condenser would befilled with
water if the conduit were overcharged, and
the exhauster would, if then operated, con-
vey water out of the conduit.

Itisobvious that various modifications may
be made in the constructions above deseribed
within my invention and that parts of my
invention may be used in connection with
other parts of substantially different con-
struetion from that above described. I do
not therefore limit my broad invention to the
particular construction desceribed and shown,
but

What I claim, and desire to secure by Let-
ters Patent, is—

1. The method of condensing a vapor which
consists in circulating a condensing fluid in
a closed circuit out of contact with the atmos-
phere, removing uncondensable gases from
gald condensing fluid and then leading the
vapor to be condensed into contact with said
condensing fluid and then cooling said fluid,
substantially as set forth.

2. The method of condensing a vapor which
consists in leading said vapor into contact
with a condensing fluid flowing in a direction
substantially parallel to the direction of move-
ment of said vapor, whereby the movement
of the vapor is imparted to the condensing
flaid, and circulating said condensing fluid
in a closed circuit out of contact with the at-
mosphere under the impulse of the vapor and
cooling said fluid, substantially as set forth.

3. Themethod of condensing a vapor which
consists in removing uncondensable gases

from a condensing fluid and then leading the
vapor to be condensed into contact with said
condensing flunid while the condensing fluid
isflowing in a direction substantially parallel
to the direction of movement of said vapor,
whereby the movement of the vapor is im-
parted to the condensing fluid, and eirculat-
ing said condensing fluid in a_ closed circuit
out of contactwith the atmosphere under the
impulse of the vapor and cooling said fluid,
substantially as set forth.

4. A condensing system comprising a con-
tinuousconduit for a condensing fluid closed
from contact with the atmosphere and of suf-
ficient surface to permit the cooling of the
fluid therein, an induction-conduit opening
into said continuous conduit for leading in
the vapors to be condensed, and an exhauster
connected to said continuous conduit away
from the point of contact of the condensing
fluid and vapor to be condensed, substantially
as set forth.

5. A condensing system comprising a con-
tinuous conduit for a condensing fluid closed
from contact with the atmosphere and of suf-
ficient surface to permit the cooling of the

fluid therein, and an induction-conduit for

leading in the vapors to be condensed, open-
ing into said continuous conduit in a diree-
tion substantially parallel to the direction of
flow of the condensing fluid, whereby the
force with which the vapor to be condensed
enters the condenser is utilized to move the
condensing fluid in its closed ecircuit and
means for removing fluid from the conduit,
substantially as set forth.

6. A condensing system comprising a con-
tinuous conduit for a condensing filuid closed
from contact with the atmosphere and of suf-
ficient surface to permit the cooling of the
fluid therein, an induction-conduit for lead-
ing in the vapors to be condensed, opening
into said continuous conduit in a direction
substantially parallel to the direction of flow
of the condensing fluid, whereby the force
with which the vapor to be condensed enters
the condenser is utilized to move the condens-
ing fluid in its closed circuit, and an exhaus-
ter connected tosaid continuous conduitaway
from the point of contact of the condensing
fluid and vapor 1o be condensed, whereby un-
condensable gases are withdrawn from said
fluid before it comes in contact with the va-
por to be condensed, substantially as set
forth.

7. A condensing system comprising a con-
tinuous conduit for a condensing fluid closed
from contact with the atmosphere and of suf-
ficient surface to permit the cooling of the
fluid therein, said conduit including a stand-
pipe, an induction-conduit opening into said
continuous conduit for leading in the vapors
to be condensed, said stand-pipe of the con-
tinuous conduit being located in advance of
the point of contact of the condensing fluid
and vapor, means for controlling the flow
of condensing fluid, said controlling means
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being located between said stand-pipe and
said point of contact, and an exhauster for
withdrawing uncondensable gases from said
closed conduit, substantially as set forth.

8. A condensing system comprising a con-
tinuous conduit for a condensing fluid closed
from contact with the atmosphere, an indue-
tion-conduit opening into said continuous
conduit for leading in the vapors to be con-
densed, an exhauster connected to said con-
tinuous conduit in advance of ithe point of
contact of the condensing fluid and vapor to
be condensed, means for cooling said contin-
uous conduit, and means for withdrawing the
surplus fluid from said conduit, substantially
as set forth,

9. A condensing system comprising a con-
tinunous conduit for a condensing fluid closed
from contact with the atmosphere, an induc-
tion-conduit for leading in the vapors to be
condensed, opening into said continuous con-
duit in a direction substantially parallel to
the direction of flow of the condensing fluid,
whereby the force with which the vapor to be
condensed enters the condenser is utilized to
move the condensing fluid in its closed cir-
cuit; means for cooling said continuous con-
duit, and means for withdrawing the surplus
fluid from said conduit, substantially as set
forth.

10. A condensing system comprising a con-
tinuous eonduit for a condensing fluid closed
from contact with the atmosphere, an indue-
tion-conduit for leading in the vapors to be
condensed, opening into said continuous con-
duit in a direction substantially parallel to
the direction of flow of the condensing fluid,
an exhauster connected to said continuous
conduit in advance of the point of contact of

the condensing fluid and vapor to be con-.

densed,means for coolingsaid continuous con-
duit, and means for withdrawing the surplus
fluid from said conduit, substantially as set
forth.

11. A condensing system comprising a con-
tinuous eonduit-for a condensing fluid closed
from contact with the atmosphere, said con-
duit inc¢luding a stand-pipe, an induction-
conduit opening into said continuous conduit

T

“for leading in the vapors to be condensed, said

stand-pipe of the continuous conduit being
located in advance of the point of contact of
the condensing fluid and vapor, means for
controlling the flow of condensing fluid, said
controlling means being located between said
stand-pipe and said point of contact, and an
exhauster for withdrawing uncondensable
gases from said closed conduit, means for
cooling said conduit, and means for with-
drawing the surplus fluid from said conduit,
substantially as set forth.

12. A condensingsystem comprising the in-
Jjector-condenser ¢, ¢/, the pipe d, an exhauster
connected to the condenser by pipe ¢?, means
for cooling the pipe d, and means for with-
drawing surplus fluid, substantially as set
forth. .

13. Acondensing system comprising thein-
jector-condenser ¢, ¢/, the pipe d, the valve d’,

said pipe d having a substantially vertical

portion forming a stand-pipe, an exhauster
connected to the condenser by pipe ¢ and to
the stand-pipe by the pipe d?, means for cool-
ing the pipe d and means for withdrawing sur-
plus fluid, substantially as set forth.

14. Acondensing system comprising thein-
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jector-condenser ¢, ¢’, the pipe d, an exhauster .
2 k] bl

connected to the condenser by pipe ¢3, the pipe
! enveloping the pipe d, and the helical par-
tition * extending across the annular space
between the pipes d and I, substantially as
set forth.

15. A condensing system comprising the in-
jector-condenser ¢, ¢/, the pipe d, an exhauster
connected to the condenser by pipe ¢3, a con-
duit for a cooling fluid enveloping the pipe.d
and means for causing the cooling fluid to
move around the pipe d as it is moved longi-
tudinally relatively thereto, substantially as
set forth. _

Sigued at New York, in the county of New
York and State of New York, this 27th day
of July, A. D. 1896. o

WILLIAM P. SKIFFINGTON.

‘Witnesses:
HENRY D. WILLIAMS,
HerBERT H. GIBBS.
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