5 Sheets—Sheet 1.

C. C. WORTHINGTON.

{No Model.)

No. 447,396,

SURFACE CONDENSER.

= v A Z Y §
- N z ~2N N 3
™ N N.«N, V/_- ) JW
- W o N m _.l__é._-nl___ Q)
[\~ ///A //A ” l/' \ - '
s N N NRN? 5
2 S Ny el
o N . N ”/ I// \ %
o> N N w N N
2\
7 zz 7

AN
¢
\
\
\
\
N

SAANANNNANAN NNV

i

AMATTITNRY




(No Model.) 5 Sheets—ﬂheet 2.

C: C. WORTHINGTON,
SURFACE CONDENSER.

No. 447,396_. Patented Mar, 3, 1891,

x\\&%/”

\*\;///// .
W\~

\
&.

N
,\\\\%




(No Model.) ' 5 Sheets—Sheet 3.
C. C. WORTHINGTON,
: - SURFACE CONDENSER,
No. 447,396, Patented Mar. 3, 1891

N

7
]

NN

N

77
= \g _
W Zeverco,




(No Model.)

5 Sheets—Sheet 4, -
C. C. WORTHINGTON, S
SURFACE CONDENSER.

Patented Mar, 3, 1891,

No. 447,396.




(No Model.).

5 Sheets—Sheet 5.

C. C. WORTHINGTON, ’
SURFACE CONDENSER. '

No. 447,396,

Patented Mar 3, 1891,




 Unrtep STATES PATENT OFFICE.
CII{\RLES C. \\'bRTIHNGTI‘OI‘?, ‘\OF\IRV.INGTON, N'EWT YO.RKf _-
SURFACE CONDENSER. |

SPECIFICATION forming part of Letters Patent No. 447,396, dated March 83,1801,
’ Application filed June 24, 1890, Serial No, 366,535, (Nomodel) A

To all whomy it nualy CONCETT: - ' be as high as ‘possiblle consistently with the
Be it known that I, CHARLES C. WorTH- |.production_of the necessary vacuum. Bwa

INGTON, a citizen of the United States, resid- | more complete condensation abetter vacuum’ 55
ing at Irvington, county of Westchester, and | may be obtained; but the temperature of the
State of New York,have invented certainnew | waterof condensation willbe correspondingly. -
‘and useful Iinprovementsin Surface Condens- | lowered, and experience hasshown thata vac- -
ers, fully described and represented in the fol- | uum of not more than twenty-six to fwenty-
lowing specification. and the accompanying | seven inches, varying to a slight. extent in 6o-
drawings, forming a part of the same. different engines and under different eondi-
1o 'This invention relates to surface condens- | tions in the same engine, results in the great- R
ers, its object being to provide a condenser of | est economy. It is necessary, therefore, that?
- this kind in which the degree of the vacuum | every eondensing-engine of thisclass shall be,
_ and the temperature of the water of conden- | provided with means by which the condensax 65
sation may be adjustable independently of tion and the temperature of the water drawn -
15 the amountor temperature of the cooling-wa- | off from the condenser may be adjusted, and ~
dium passed through this adjustment has heretofore been secured

ter or other cooling me he
the condenser.. : , by varying the amount of: water passing
The usual method of condensation in that through the condenser. - ’ - ‘7o

class of engines with which surface condens- | In pumping-engines it is impracticable to -
20 ers are employed is well known and need not | Vary the amount of water passing through :
be particularly described herein, it being un- the main in accordance with the requirement
“derstood that the exhaust-steam, being led by of the condenser, and systems in which the
the exhaust-pipe of the engine to one end or condenser forms a part of the main. and re- 75
side of the condenser, is condensed therein, | ceives all the water passing thréugh the lat- |
25 and the water of condensation, together with | ter, and in which the water of condensation
air and uncondensable vapor, is drawn off | passes to the boiler without reheating, have
from the other end or'side of the condenser failed to give the best results, éspecially as
by an air-pump; and is passed to the hot-well, | the relationof thewatet pumped to the steam 8o
- from which the boiler isfed. =~ - expended varies greatly in this class of en-
30 The form of surface-condenser in generdl | gines, depending upon the pressure in the
use consists of a series of pipes connected at | force main and the amount and temperature
their ends by steam-tight heads, the whole | of the water pumped. Ithas heretoforebeen ' .
being inclosed in a casing. 'The steam may | customary, therefore, to. provide pumping- 85
be passed through the pipes and cold water | engines Wil h either an independent water-
35 forced through the casing,or vice versd,as de- cirenlating system for the condenser by which
gired. This form of condenser is modified in the amount.of water passing through thelat-
many ways, the principle, however, remain- | ter may be adjusted independently of the:
ing the same, by which a supply of cold wa: amount of water passing through the main gc
terpassed through the condenser coolsthe sur- | -or with means for reheating the water of con-
face with which the exhaust-steam from the densation. This necessitates either another
engipe is brought in contact and condensed. | and independentpump or asystem of valves
YWhile my improved condenser is of gen- | and pipes to deflect a portion of the main,
eral application to condensing-engines of the | water through the condenser. Isecure aper- 93
class described, it is of especial value as ap- fect adjustment of the condensation while .
45 plied to pumping-engines of this same class, | permitting all the water of the main to pass -
and will be described as applied thereto. through the condenser and avoiding the use
In condensing - engines in which, as de- |-of any independent circulating system or re-.
scribed, the water of condensation is pumped heater by providing a condenser in which the roo

to a hot-well to supply the boiler it is neces- condensing-surface with which the steam is .
so sary that th .

40

e condensation should be-so ad- brought in contact may be adjusted as de-

justed that the temperature of the water de- | sired. o
t-well by theair-pump should | Tor a full understanding of my invention

livered to the ho
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a description of various forms of condenser
embodying my invention will now be given,
reference being had to the accompanying
drawings, forminga partof this specification,
in which like letters of reference indicate like
parts, and in which—

Figure 1 is a plan view of a surface con-
denser applied to a duplex pumping-engine
of the.common class. Fig. 2is an end view of
the same. Fig. 3 is a section on the line 3 3
of Fig. 1,showing the construction of the con-
denser in detail. Fig. 4 is a central longi-
tudinal seection of another form of my im-
proved condenser. Fig. 5 is a cross-section
taken on the line 5 5 of Fig. 4. Fig. 6 is a
central section of one end of a condenser,
showing another means for adjusting the con-
densing-surface. Figs. 7, 8, and 9 show con-
densers arranged reversely to those of the
Preceding figures, the water passing through
the tubes and the steam through the casing
about the tubes. Fig. 7is a central longi-
tudinal section of a vertical condenser. Fig.

8 is a central longitudinal section on theline

8 8 of Fig. 9, showing a horizontal condenser.

Fig. 9is a cross-section on the line 9 9 of Fig.
8. TFig. 10 shows a condenser in which the
condensing-surface is reduced by closing
some of the condensing-pipes mechanieally;
and Fig. 11 is a cross section on the line 11
11 of Fig. 10. e '
Referring now to Figs. 1 to 3, the condenser

is formed of a series of pipes B, which are

connected at their ends. by means of steam-
tight heads C, the pipes and heads being sur-
rounded by a casing A, forming the outside of
the condenser, all as is common in this elass

“of construction.” The casing of the condenser

is provided at each side with a port by which
the main D communicates with the condenser,
the water of the main thus passing through
the'latter. In these figures the condenser is
shown as.constructed to be placed upon the
suction-main of a duplex engine, the upper
side of the condenser being provided with two
ports. communicating, respectively, with the
branch main for the two sides of the engine,
It will be understood, however, that the con-

_denser maybe applied to a pumping-engine of

any other class and_to either the suction or

- foree main, as desired.

55

At one end, outside the head C, the con-
denser is provided with a steam-chamber E,
communicating with the steam-exhaust pipe
F and with the tubes B, and at its other end

" with a diseharge-chamber G, which is divided

6o

65.

into two parts by means of the partition H,
which extends from the base of the condenser
upward to any desired point opposite the
tubes B.' This partitior. I divides the dis-
charge-chamber G into an inner and an outer
chamber, the former communicating with the
pipes B and the latter with the discharge-
pipe K, through which the water of condensa-
tion and the.airare drawn from the condenser
by the air-pump and led to the hot-well. The

partition H is provided with a series of ports )
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a, of different heights above the Dase of the
condenser, these ports being controlled by
valves b. It is evident that by opening the
lowest port @ all the water of condensation
will pass from the inner discharge-chamber G
and the pipes B,and the entire series of pipes
will be used to conduct ‘the steam from the
exhaust F to the discharge-chamber G, the
surface of the entire series of pipesthus form-
ing the condensing-surface for the steam. By
closing the lowest port @ and opening any one
of the upper ports—for instance, the second

port, as shown—the level of the water of con- 3

densation ‘within the inner discharge-cham-
ber, the pipes B, and the steam-chamber E,
as shown by the line W, will be raised corre.
spondingly, and this level may be adjusted to
any point desired, the adjustment being lim-
ited only by the number of ports in the par-
tition H. As the level of the water of con-
densation about the condensing-surface is
thus raised, the steam will pass through fewer
of the pipes B, and the condensing -surface
will therefore be decrcased and the tempera-
ture of the water of condensation correspond-
ingly raised. By this means an aceurate ad-
Justment of the condensation may be secured,
so that the vacuum produced and the tem-
perature of the water of eondensation shall
bear to each other that relation that results
in_the greatest economy of the engine.

In Figs. 4 and 5 is shown another means
forvarying the extent of the condensing-sur-
face, the general construction of the eon-
denser being the same as that of the con-
densers previously described. In the con-
struction shown in these figures, however,
the discharge-chamber G at the end of the
cylinder is entered near the base of the con-
denser by a pipe L, which comm unicates with
the discharge-pipe, and when in its vertical
bosition extends neariyto the top of the dis-
charge-chamber, the partition H of Fig. 3 be-
ing omitted. This pipeis pivotally mounted,
8o as to be adapted to be swung from a ver-
tieal to a horizontal or an y intermediate posi-
tion, as indicated in Tig. 5, its central posi-
tion being shown by full lines. The swing-
ing pipe L may be mounted in any suitable
manner, and the operating means may be of
any form. I have shown a simple and con-
venient construction, in which the pipe 1.
connects with the pipe K by means of a col-
lar c, set into the casing of the discharge-
chamber and flanged inward inside the cham-
ber to hold an outward flange on a sleeve d,
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to which the swinging pipe is attached. . To .

the sleeve d is secured a rod ¢, which passes
through the wall of the discharge-pipe. out-
side the chamber, and ig provided with a
handle f, by which the sleeve and itg attached
pipe L may be rotated through a partial cir-
cle. A packing g will preferably be inserted
between the sleeve d and the end of the
pipe K. . o , o

In Fig. 6 is shown a construction similar to
that of Figs. 4 and 5, except that the pipe L
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is arranged to slide vertically through the
base-wall of the discharge-chamber and opens
below into a chamber M, which forms an en-
largement of the discharge-pipe K. The pipe
is adjusted by means of the screw h, provided
with a handle 4, this adjusting construction
being the same as shown in detail in Figs. 8
and 9. It is evident that by this construe-
tion of a swinging or sliding discharge-pipe &
greater range of adjustment is secured than
by the means shown in Figs. 1 to 3, and that
the swinging pipe especially permifs a very
quick adjustment. : B
" In Figs.7, 8,and 9.are illustrated forms of
t5 condensers in which the main connects di-
~ rectly with the pipes, the water passing
_ through the latter and the steam through the
casing surrounding the pipes, this being a
common reversal of the construction previ-
ously deseribed. In the condenser shown in
TFig. 7 the level of the water of condensation
inside the casing A and about the condens-
ing-surface is adjusted by means of a series
. of cocks b at different levels, communic_ating
25 with the inside of the ¢asing and with the
discharge-pipe K. In Figs. 8 and 9 the con-
struction is similar to that of Fig. 6, except
that the sliding discharge-pipe I, enters the
casing instead of a discharge-chamber at the
end of the condenser. For the purpose of
“adjustment the base of the pipe L is threaded
upon the screw A, which is provided with the
‘handle ¢ and mounted in the lower wall of
chamber M. 'The pipe L enters the chamber
M, which forms an enlargement of pipe K
and communicates therewith by ports L.

In all the construetions described the cir-
culation in thebody of water of condensation
retained in the condenser will be very slow,
the heated water on top being of lower spe-
cific gravity than that below, and thus the
water that falls into it from the exposed con-
densing-tubes remains.on top-and the hot-
‘well is supplied from this upper warmer
stratum without disturbing the lower strata.
1 thus secure a high temperature of the feed-

. water, although retaining a body of the water

of condensation within the condenser.

.- While I prefer to adjust the condensing-
~go-surface by varying the level of the water of
' condensation it is
devices may be used by which the condens-
ing-surface shall be varied directly. Asimple
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and convenient construction of this class is |

shown in Figs. 10 and 11,1in which the rodm
passes through the steam-chamber E, and is
provided outside the chamber with a handle
n, the rod being suitably packed where it
passes through the wall of the chamber. This
rod m is screw-threaded inside the chamber
and by i

6o
its rotation raises or lowers a gate o,

‘which is constructed to fit closely over the

ends of the pipe B, and thus closes a greater |

or less number of them aecording to its posi-
tion. In the construction shown with a cy-

65
** lindrical condenser, the gate igsof a segmental

.| substantially as deseribed.

evident. that mechanical’

.

a pocket p, receiving the lower, side of the
gate, and in which the entire gate may be
held when all. the pipes B are to be used.
This construction is equally applicable in
cases in which the pipes B form part of the
main, and the steam-exhaust conneets with
the body of the condenser, reversing the op-
eration described. In this case the same '
amount of water flows through the condenser
at -all times, the condenser ‘being so con- .
structed that the total capacity of the pipes
will exceed that of the main. Where some
of the pipes are closed by the gate the water
passes through those left open, and the closed
pipes are not cooled and form no part of the
condensing-surface until reopened. Ineither
case, whether the steam or water passes
through the pipes B, it is therefore apparent
that the movement of the gate o by opening
or closing the pipes increases or decreases the
effective condensing-surfaces. ' g
While I have shown a condenser formed of
a series of pipes surrounded by a casing, my
invention is not to be limited to any special
form of surface condenser, that shown being
but one of the ordinary forms, and selected
as that found most convenient for use and as
best illustrating my invention. Itis evident,
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' also, that the means of adjustment may be

varied widely without departing from my in-
-vention. - .
* What I claim is— | :

1. A surface condenser having an adjust-
able condensing-surface, substantially as de-
scribed. '

9. A surface condenser provided with Ineans
for varying the extent of condensing-surface
exposed to the steam in its passage through
the condenser, substantially as described.

3. A surface condenser provided with means
for varying the extent of surface exposed to
the steam in its passage through the con-
denser, substantially as deseribed.

4. Asurfacecondenser provided with means
for varying the amount of water of condensa-
tion remaining in the condenser and about
the condensing-surface during its operation,
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5. Asurfacecondenserprovided with means >
for varying thelevel of the water of condensa-
tion remaining within the condenser and
about the condensing-surface during its op-
eration, substantially as deseribed. .

6. The combination, With a surface con-
denser, of a discharge-pipe for the water of
condensation and means for varying the level
of the-discharge-port, substantially as ‘de-
seribed. : _ o

7. The combination, with a surface con-
denser, of a movable discharge-pipe entering
the condenser or discharge -chamber, and
means for adjusting the position of the dis-
charge-pipe to vary the level of the discharge-
port, substantially as described.

3. The combination, with a surface con-
denser, of a discharge-pipe extending into the
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form and the steam-chamberis provided with

condenser or discharge-chamber and pivot-




I0

ally mounted to swing therein, whereby the
level of the discharge-port may be adjusted,
substantially as described.

9. The combination, with the main of
pumping - engine, of a surface econdenser
through which the water of the main passes,
the steam-exhaust entering said condenser,
a discharge-pipe for connection to the air.
pump and hot-well, and means for adjusting
the condensing-surface of the condenser, sub-
stantially as described.

10. The combination, with the main of a
pumping - engine, of a’surface condenser

447,396

through which the water of the main passes,
the steam-exhaust entering said coundenser, 1c

a discharge-pipe for connection to the air-
pump, and means for ‘adjusting the level of
the discharge-port, substantially as deseribed.

In testimony whereof I have hereunto set

my hand in the presence of two subscribing zo

witnesses. )
CHAS. C. W'ORTHINGTON,

VWitnesses: . )
B. W. PIERSON,
Lovuis R. ALBERGER.




