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To all whom it may concern :

Be it known that I, WirLiam Ds HOOKER
of QOakland, Alameda county, State of Califor-
nia, have mvented a certain new and useful
Improvement in Condensers; and I do hereb
declare that the following i 1s a full, elear, and
exact description thereof referenoo being had

to the accompanying drawmgs

My invention relates to tubular condensers;
and it consists, first,in means,accessible on ‘rhe

outside of the Londenser Wheroby the packing
between the joint of the movable {ube-sheet

~-and the inclosing shell or ‘cylinder can be ex-
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panded and the JOI[It kept steam and water
tight. |

denser, of a steam-pipe and cold-water-spray
nlet leadmg into the top of the tube-space, a

hot-well commuunicating with said space at the
bottom thereof and located below the steam-
inlet, an air-pamp commumcatmg with the hot-

well, pipes leading from the air-pump to the

boﬂor and suction of the pump, and provided
w1th valves, as will be hereinafter explained.

Referring to the accompanying drawings,
Figure 1 is a longitudinal vertical section of
Iy 1mproved .condenser, showing the combi-
nation with the pumping-engine. Fig.2isa
cross-section through theline z 2, Fig.1. Fig.
3 is an end view on the left-hand side of Fig.
1. IFig. 4 is a cross-section taken through the
right-hand side of Fig. 1 through the echamber

X. Fig.5isadetail section of the movable tube-
sheet.

Tnside of the inner shell or wall of the con-
~denser I arrange a series of small tubes, b, so

as to connect two flue-sheets, C D, one near
each end of the vessel or condenser. The case
of the condenser I construct of an outer shell,
IZ, and an inner shell, F, so as to leave a nar-
row space between l;he two shells.
pipe G, through which the exhaust-steam is in-
troduced into the condenser, pours tbrough
both shells, as shown, and the hot-well-H, in
the bottom of the condenser is connected in a

like manner. The tube- sheeb C is stationary

and immovable, and when the shell is made

double, as above descmbed 1t extends to the
outer 5hell while the mner shell, I, abuts

The mventlon oonmsts, beoond in the com-
bmatlon with a horizontal tubular surface-con-

The steam-

' aml the head of the coudonser Openmgs 77

IFig. 4, are made in the rim of the tube-sheet,

to connect the chamber X with the jacket or

surrounding water-space.

jacket, so that a continuous stream of water is

| drawn through the tabes, and thence through

the water space or jacket to the suction-pipe
of the pump, thus surrounding the condenser
with a constantly-moving stream of cold wa-
ter. - This arrangement is admirably adapted
for use in connection with a steam-pump, as
the suction of the pump keeps the coudenser
supplied with and submerged in cold water.
‘The tubes b b, which pass. through the con-

“denser, have one end secured in the stationary

or fixed ‘tube-sheet, U, while their opposite

The suction V of 5'5
y | the pump W connects with this water space or

60

ends areé secured in d movable or sliding tube

sheet or-head, D, in the opposite end -of the
condenser. This movable tube-sheet can be
made 1n any convenient form, so that its outer
rimm has a bearing against the inside of the

70

case or shell A. In the present instance I

have. represented it with a projecting flange,
0, which gives its rim a'wide bearing . against
the interior of the shell or case..
ﬂange o and shell I make an opening or space,

p, in which I place any Sl.lltd,bl& paoklng ma-

terial.

- ¢'1s a gland or follower, which moves in the
space p, s0 as to compress the paokmg and
tighten it against the flange or rim o of the
tube-sheet, and thus form a stuffing-box for
the tube- sheet to move 1in. This gland or fol-
lower is moved by means of screwsr or other
compression device, which extends through the
outer head of the vessel or shell, so that the

of the vessel without removing any of its parts.
By this arrangement all of the tabes are se-
cured at one end in a movable tube-sheet, while

Between the

8o

packing can be compressed from the outfside -

90

their opposite ends are secured in a ﬁxed or sta-

tionary sheet, and it is only necessary to pack

the single head or tube-sheet. Theexpansion
and contractlou of the tubes will then move
the sliding tube-sheet bodily.

In order to test the tightness of thostufﬁng

ing the water from the oondenser and apply

95

| box and tubes, I can place a small petcock at
the bottom of the hot-well, and then, by draw-

100

agamst 1t, leowng a chambm X, betweon 1t 1 ing a pressure of water in the water ways and



-+ -chambers of the condenser, 1fthele1b any leak- j ditional power 1equ1red to send the hot water:
- -age, 1t will be shown by water flowing through
| If there should be a leak, I first |
- tighten the packing in the stuffing-box -around |

5 the movable head; but if water should still
- .continue to flow from the cock I theu hnew

e 256,479

- the cock.

. ~ that the leak is in the tubes.

IO

15
., on this pipe serves to regulate the amount
The ob-

- ooquantity of water,

":.2.5

Another 1mprovement ehlch I hax % added é
~ to the condenser is a spray - pipe, s, which
leads from a cold-water supply, and is intro-
duced into the condenser at the point where
. the exhaust-steam entersit.

- nected with a suitable pump, and terminates
1nside of the condenser in a sprinkler or rose,

- This pipe is con-

over which I arrange a deflector, {. A cock,

of water 1t supphes to the condenser.

~ jeet of this pipe is to supply the wastage which
- oceurs from leakage, evaporation, blowing oft; |
The cock is to be set to admit the desired :
- The steam 1n entering the
- condenser strikes the deflectors ¢, and is spread :
80 as to meet the spray of cold water, thus.
o e¢ombining the spray and surface principles in
~The cold water 1s heated by | .
elaun and desire to secure by Letters Patent RS
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one condenser.
- 1ts contact with the steam and falls into the

© hot-well, where it mingles with tke water of

RS

condensation,and thence is pumpedalong with |

. the water of condensation into the boiler.

water of condensation in the hot-well is foreced
1nto the boiler.
the pump to the boiler. This pipe I connect
by a branch pipe, @, with the water-passage in

. the length of this branch pipe 1 place a cock,

B

~pipe « and boiler, so that 1 can shut off the
o -passage in either of the pipes.

water into the boiler, I ean close:the cock zand
open:the cock y, so that when the vacuum in

S :whleh p‘tsses throun'h thepump,and even when;
the vacuum in 'th-e'_puﬁmp is less than thatin |

- the condepser, the pump v will supply the ad- |

e isthe pipe which leads from

the condenser which leads to the pump, and in

“Wihen the cock
. -?;ie clesed fmd the eoch 218 epen the air pumpz-

© caseit should net be dt"bll‘&d to pump the hot

| quire to be subjected to Varymg degrees of
| temperature .

Y 18 the air-pump, through which the airin |
the condenser is exhausted, and by whicbh the

- Y, and another, 2, on the pipe w, betseen the |

:mto the pump-supply.

‘tube-sheets herein described forconnecting the g 5
‘tubes in the condenser can be used in a refrig-

rounding water-space, thechambersattheends -
of the tube-sheets, the openings j throngh the

I not only maintain a continuous flow ot cold
water through the apparatus, but.I cause the.

‘a tube-sheet movable in a stuffing-box inside
of the case or shell, the adjusting-screws con-

serwithout remov mg any ef 1ts parts,subst‘m-
tially as deseribed. - .

face- condenser, of the steam and cold spray in-
lets leading through the outlet water-space
into the tube-space, the hot-well located below -
| the said iulets, the air-pump, the pipe leading .~ §
from this pump to the boiler, the branch pipe : =
leading to the cold-water spaceof the conden- 955 EERNE
ser, and the coehe applled to Sald ptpes, suh
S the pump exceeds the vacuum: in the conden- |is o
- ser the pump will draw the het water up thef

The arrangement of’ statlonary and movable
rator or other vessel in which the tubes re- -

Bymynew arrangement of the ﬂues the sur- 60 - |

stationary tube-sheet, and the snction-pump, :
65 S
water to pass through the flues and theun re- = . =

turn through the water-space between the jack-
‘et and inner shell, which incloses the tubes, .

to the suction-pump, which is arranged at the

same end of the: apparatus mto whwh the cold. 70

water is introduced. S - .
- The arrangement of the air- pump plpe and; .

its branch and cocks in connection withthe hot-
‘well is a valuable improvement in condensers

of the kind described, for the reasons given.” 7g 0
~Having thus described my invention, what 1

1. The: combmatmn in a condenser, of a se- -
ries of tubes supported at oneor heth ends in 8o

nected with the gland or follower and extend- N

‘ed through the onter head of the condenser,
| whereby the packing in the stuffing-box may

be compressed from the outside of the conden-

2. The eomlmlatlon ina herlzental tube sur- - L

Vhtness myhand and seal.
WILLLHI DAVI% HOOKER [ ]
Wltuesses S S T S R S
DDWARD D OSBORN
WL B, OLARK,.
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