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To all whom it ma,y concerm o

Be it known that I, CHARLES PHILIP HOR-
TON, engineer, a subject of His Majesly the
King of Great Britain and Ireland, Emperor

of India, residing at Foundry road, Winson

Green, Birmingham, Kngland, have invented
cortain new and useful Improvementsin Tu-
bular Condensers and Water-Heaters, of
which the following is a specification.
Thisinvention hasreference to those steam-
condensers for steam-engines and for other
purposes and to feed-water heatersand other
water-heatersprovided with water-circulating
tubes along which the water flows, the ex-
haust or live steam being on the outside.
Heretofore considerable trouble has been ex-
perienced with these tubular condensersand
water-heaters through the inerustation and
accumulation of mud inside 'the tubes, and
this defect I overcome by my mventlon ae-
cording to which I provide inside each of the
water-circulating tubes a metal rod or tube
to which a continuous or an occasional lon-

‘gitudinal reciprocating movement is impart- |

ed, the water circulating along the annular
space between these inner rods or tubes and
the exterior circulating-tubes. The waterin

the tubes is thus divided into thin annular

films, and any incrustation and accumula-
tion of mud in the tubes are effectually pre-

. vented.
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On the accompanying drawings, Figure 1
is a general view of a vertical feed-water
heater with my invention applied. Fig. 2
shows the same feed-water heater with por-

tions broken away so as to show theinterior.

Fig: 8 is a sectional plan of the same feed-
water heater on an enlarged scale across the
line X X, Fig. 1; and Fig. 4 shows separately
the interior rods or tubes which work inside
the circulating-tubes. ~

The same letters of reference indicate the
same parts in all the figures.

A is the upright tabular body of the feed-
water heater, made with anupper inlet B for
the exhaust-steam, which passes around the
outsides of the. copper or other metal circu-
lating -tubes C inside the cylinder A, the
steam which is not condensed passing away
through the outlet D to the exhaust-pipe. |
The copper or other metal circulating-tubes

-C are retained in position and carried by the

I

|

parts attached thereto up and down.

usual tube-plates E I, one being above the

inlet B and the other below the outlet D.
These circulating-tubes are attached to the
tube -plates in the usual manner, so as to
allow of expansion and contracnon The
outlet G from the cylmder A, 1mmed1ately
above the tube-plate I, 1s for Lhe purpose of
car rvmw off the eondensed water to the drain,
. H is the inlet for the cold water below the
tube-plate F, and I above the tube-plate K is
the outlet, f01 the water to the boiler.

In applying my invention to this feed-wa-
ter heater I provide in each of the circulat-
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ing-tubes C a rod 'J, extending through the

| tubes C, or instead of the rods 1 may employ

tubes closed at one or both ends, and these
rods or tubes J are at their top ends ﬂx:ed to
and hang from a plate K, situated in the
space between the tube- plate E and the top
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L of the cylinder A. These tubes or rods J

are made somewhat longer than the tubes C,

so as to project through the ends of the same.

Attached to the plate K is a vertical rod M,
which passes through a stuffing-box in the
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cylinder-cover I, and is for the purpose of
imparting a reciprocating movement to the

plate K and rods or tubes J. Various means

may be adopted for moving the rod M and
For in-
stance, as shown on my drawings, the hori-
zontal lever N may be employed, this lever
passing through a loop m on the vertical rod

M and jointed toa stationary fulecrum-bracket
O, fixed to the cover L and provided with a
| handle P at the outer end of the lever N, by

which the lever can be moved up and down
QQ is a counterbalance which connterbalances
the plate K and rods or tubes J, secured

thereto.
The feed-water enters the cylinder A at H

below the tube-plate If and passes up the nar-
row annular spaces between the rods or tubes
J and the interior of the eirculating-tubes C

into the upper part of the cylinder A above

the top tube-plate E, and having thus been
hoated by the exhaust-steam in its passage
through the tubes the water passes away
through the outlet I to the boiler. A few

strokes up and down occasionally by the han-
dle P suffices to prevent any incrustation or
accumulation of mud in the circulating-tubes
C. Theblow-off R from the lower pa,rt of the '
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cylinder A is for the purpose of getting rid | column, as above described, it is obvious that

of any dirt that may have collected there.

The feed-water heater above described will
act equally well as a surface condenser, the
water for condensation being forced by the
circulating-pump into the eylinder A by the
inlet and up through the annular spaces in
the tubes Cand through the outlet I, the ex-
haust-steam entering at B and the condensed
water being pumped away by the air-pump
through the outlet D. |

With large-size heaters or surface con-
densers a continuousslow reciproecating move-
ment is imparted to the rods or tubes J, which
can readily be done by connecting the rod P
to a revolving crank or the like.

The drawings illustrate my invention as
applied to a vertical feed-water heater or con-
denser; butit will be understood that my in-
vention can be similarlyapplied to a feed-wa-
ter heater or condenser in which the circu-
lating-tubes C are arranged in an inclined
direction or are horizontal. - |

It will be seen thatin addition to niy inven-
tion preventing the incrustation or accumnula-
tion of mud in the circulating-tubes C it con-
siderably increases their power of extracting
ortransmitting heat, as when the water passes

throughthetubesintheform of athinannular |

nearly the whole of the water comes in con-
tact with the heat extracting or transmitting
surface of the tube, and therefore the appa-
ratus is much more efficient than when, as
in the usunal feed-water heaters and condens-
ers, the water passes through the tubes in a
thick mass.

When itis desired to clean the rods ortubes
K and circulating-tubes C, this can readily
be done by first removing the cover-plate L
and then lifting up the plate K with the rods
or tubes J attached thereto.

What I claim as my invention, and desire
to secure by Letters Patent, 1s—

Inthe water-cireculating tubes of steam-con-
densers and water-heaters, the employment
of internal rodsor tubes of rather smaller di-
ameter than the interior of said circulating-
tubes with means for reciprocating said in-
ternal rods or tubes to and fro to keep the
circulating-tubes free from incrustation and
mud substantially as set forth.

In witness whereof I have hereunto set my

hand in presence of two witnesses.

CHARLES PHILIP HORTON.
Witnesses:
CHARLES BOSWORTH KELLLY,
THOMAS JOHN ROWE.
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