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 To all whom it ma U CONCEFIL: |
Be it known that I, THADDEUS FAIRBA \ms
of St. Johnsbury, in the county of Caledonia
and Stateof Vermont, have invented certain
5 new and useful Improvementsin Water-Heat-
ers; and I dohereby declare that the following
is a fall and exact description thereof.
I will describe the invention asapplied to a
locomotive for heating the feed-water, ' al-
10
may beapplied inothersituations—asinsteam-
navigation and in manufactories, and for heat-
1ng water for other purposes.

I have discovered that steam will circulate
in pipes with closed ends, surrounded by the
water to be heated, if the pipes are placed a
little inclined and connected with a liberal
passage or chamber, through which the steam

1s discharged. DBy causing the water on 1its
way from the pump to the boiler to circulate
once forward and backward through a prop-
erly-inclined cylinder thickly ﬂlled with such
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tubes, and making the connection of the exit- |

pipe a little below the extreme top, so as to
retain a quantity of air to serve as a cushion,
I produce a very compactand efficient heater,
~capable of allowing the discharge of any quan-
tity of exhaust-steamwithoutappreciableback-

pressure, efficiently heating any quantity of
feed-water, and avoiding all eoncussions.
- The accompanying drawings form a part of
this specification, and represent what 1 con-

sider the best means of carrying out the in-
vention.

Figure 1 is a central vertical longlbudlnal
section, and Fig. 2a vertical transversesection.

Simﬂm letters of reference indicate corre-
- sponding parts in both the ﬁgmes where they
oceur.

Alsacy hnder of boiler-iron, mounted inan
inclined p031t1011 under the boﬂer M; and B,
an end plate, secured by removable bolts b. A
series of pipes, ¢, are tightly and strongly set
in a plate, C, bolted or riveted to the opposite
end of A. These pipes extend nearly to the
opposite end of the cylinder A. A case, D, 1n-
closing a sufficient chamber, is secured by bolts
in the position shown, and receives steam

 through a pipe, E, discharging it with the wa-
50 ter of condensatlon through a pipe, I, Any
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though it may be understood that the same
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requn ed portion of the exhaust-steam from an
engine (not represented) may be lédin through
the pipe E. A trap (not shown) may aid to
discharge the water of condensation resulting
from the cooling of thesteam by the feed-water

55
surrounding the pipes «; but I esteem it pref-

erable to dlehdl oe dSI]]ELlL continuous current

of steam.

A partition, A%, extending from one end
nearly to the uther divides the interior of the :
cylinder A into two parallel chambers orchan- -
nels, each traversed by the thickly-set tubes «.
They are connected by a liberal opening.
I'eed-water under a strong pressure from a
feed-pump or injector (not represented) is re-
ceived through a pipe, (x, and,circulating be-

tween the pipes a on one side of the parti-
tion A* flows across the partition and back

between the pipesaon the otherside. It flows
out through the pipe H, and is admitted into
the boiler through.an ordinary check-valve.
(Not represented. ) |

A partition, «/, is inserted in each pipe «,
extending nearly the whole length. Ifindthat |
the exhaust-steam-in the casing Dis by thisar- 75
rangement induced to circulate actively in the
several pipes @, the current of steam movmg
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‘upward and forward above the partition o,

and downward and backward below it. ~
. The partitions a’ are corrugated longitudi- 8o
nally, so that the eross-section of each presents
the form of the letter S. They may be of thin

‘sheet metal of a size to a little more than ex-

tend across the interiors of the several pipes
 in their natural form, and on being foreced in 85

| will be firmly retained by thelir elasticity.

- The construction may be emsﬂy sepmated
for cleaning or repairs.

Iattach importance to my provisionforsup-
portlnn"the plate C.  The pressure of the feed- go
water is frequently considerably in excess of
that of the steam in the boiler, especially- at

~certain points in each stroke when there isno

airin the apparatus to relieve the parts from -
concussion. The plate C is exposed to this g
strain, and is weakened by the junection of the
tubes @. I support the plates C by extending

a number of spurs inward from the outer cas-
ing, B, fitting their ends fairly and firmly
aﬂ‘funsb C, as indicated by D).
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I attach importance tothe inclined position |

of the parts and to the provisions in connec-
tion therewith for allowing the exhaust-steam
to move freely through the chamber D, while
the partitions ¢’ intheinclined pipesa facilitate
the circulation of the steam through the pipes
without obstructing its flow. The partition

A’* extending nearly the whole length of the
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casing, and the water-connections being near
together at the opposite end with the partial
partition A
casing, insures that the feed-water shall trav-

erse the entire space within the casing and be

subjected to the heat of all the tubes.

The inclination of the casing and the june-
tion of the water-connection H abt a point con-
siderably below the top leaves a space within
the casing above the junction of the pipe H,
in which air may be retained and serve as an
air-chamber.,
the concussions, particularly when the locomo-
tive 1s running at a high speed, and the feed

18 partially shut off so that the pump or pumps

deliver intermittently.

Modifications may be made in the formsand
proportions without departing from the prin-
ciple orsacrificing theadvantages of the inven-
tion. The proportion of the height to the di-

standing between them in the |

This is important in reducing !

ameter may be varied. The number of the

361,003

pipesamay beinereased or diminished.
means than those shown may be employed for
closing the ends of the c¢ylinder A. It is im-
portanb to secure strength with tightness and
facility of access when required.

I claim as my invention—

1. Ina water-heater,the eylmdel A and tubes
a, with their partial partlbmns « inclined, as
shown, in combination with the steam-connec-
tions I I', freely communicating with each
other, and with the tubes « throunb the cham-
ber D, and with water- connections G H, and
partial partitions A’ all arranged for Jomt
operation, substantially as herein specified.

2. In afeed-waterheater, theremovable case
D, having spurs D/, in combination with the
cylinder A, removable tube plate C, inelined
tubes «a, havnw partitions «’,steam- connectlom
JOR 08 and water- connectlons G H, all arranged
for Jomt operation, substantmlly as herein
specified.

Intestimony whereof I have hereunto set my
hand, at St. Johnsbury, Vermont, this 5th day
of Octobex 1885, in the presence of two sub-
seribing WltHGSSES _

THADDEUS FATRBANKS.

Witnesses:

HENRY IFAIRBANKS,
ROBERT FATRBANKS.
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