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- joint therewith. Moreover they have either
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~ partly in section.
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quiring less finish and taking less trouble to

~of the tubes, which take place in the ordinary
use of the heater, or have been provided with

form a solid steam chamber, and are pro-

tubes are expanded. This shell A is also
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7o all whom it may concern: -

Be it known that I, BICRKNELL HALL, of
Taunton, in the county of Bristol and State
of Massachusetts, have invented a new and
useful Improvement in Feed-Water Heaters,
of which the following is a specification.

My invention relates to the construetion of
a heater which shall be in all respects as ef-

fective as others in use and shall in addition,
be much more economical in econstruction, re-

build. -
In heaters and condensers as heretofore
built, so far as I know, the tube plates have

been made separate from the cylinder which |
forms the shell of the heater, and hence have

required careful packing wherethey join the
heater so as to form a steam or water tight

been so arranged in the heater as to allow
for the necessary expansion and contraction

stufling boxes to hold one end of each tube,
so that each tube may expand and contract
freely without buckling or springing a leak.
My invention consists in a heaterin which
the cylinder and tube plates are cast in one
pileceand thetubes are expanded into place so
as to besteam tight and immovable, and in or-
der to allow for the necessary expansion and

contraction, I make my tubes of corrugated |

tubing so thatthe difference in expansion be-
tween the tubes and the outside casing may

i and groove.

when there is any liability for leakage, viz:

needs practically no repairs, owing to the pe-

1is almost impossible. |

| inlet and outlet, and two small chambers, one

be taken up in the tubes themselves.

In the drawing is shown a heater con- j

structed toembody my invention. Itisshown

A is the shell, which is eylindrical and
made in one casting, having tube plates B,
B integral therewith, which close each end to
vided with holes b,into which the endsof the

provided with a suitable inlet and outlet.

At each end of the heater is a small cham- |

- lying in said tube chamber and made fast at

ber C as shown, which may be made in g |

variety of ways. I prefer to make it by ex-
tending the walls of the cylinder as shown at |

| D so a,s't,o fdrm the walls of such a chamber. 50

HEach chamber C-is provided with suitable
inlets. A flange d is provided at each end

of the cylinder, to which is bolted a head E

to close the end of the heater. Each flange
hasa suitable groove east in it and each head s
1s provided with a corresponding tongue

which fits into the groove and rests on a

washer of rubber or other like material,
which may be depended upon to counteract
any irregularities in the casting of the fongue 6o
I construeting my heater as above shown,
I make three castings, one for the shell and
one for each head. The tubesareputin and
expanded into place in the tube plates at
each end and the heads are then bolted on.
It will be seen that my heater isa great im-
provement over heaters heretofore made, for
in the heater itself, instead of six or seven |
joints, there are but two joints to be packed 7o

where the heads and the heater join, and |

‘these joints are not where there is usually

the greatest pressure. -
My heater is simple of censtruction and

culiarities of construction above referred to.
Its main chamber being made in one Ppiece,
leakage, a trouble often found with heaters,
30
- What I claim as my invention is— -
A feed water heater consisting of a cylin-
drical tube chamber provided with asuitable

at each end of said tube chamber, eachsmall 8z
chamber being separated from said tube
chamber by a tube plate cast integral with
the cylindrical walls of said tube chamber, in
combination with a series of corrugated tubes

Q
each end toone of said tube plates, all asand ’
for the purposes set forth. - -
~ In testimony whereof I have hereunto set
my hand this 2d day of November, 1893.

L . ~ BICKNELL HALL.,

- Witnesses: N :

- GEORGE O. G. COALE,
- FRANK G, PARKER.
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