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~a citizen of the United States, residing at |

UNITED STATES

PATENT OFFICE,

BENTLEY L. RINEHART, OF CAMDEN, NEW JERSEY.

CONDENSER FOR EXHAUST-STEAM.

- SPECIFICATION forming part of Letters Patent No. 405,849, dated June 20, 1889,
Application filed January 16, 1889, Serial No, 206,548, (Model.)

To all whom it may concern:
Be 1t known thatI, BENTLEY L. RINEHART,

Camden, in the county of Camden and State
of New Jersey, have invented certain new and
useful Improvements in Condensers for Ex-
haust-Steam; and I do hereby declare that
the following is a full, clear, and exact de-
seription of the invention, reference being
had to the accompanying drawings.

My invention has relation to apparatus for
condensing the exhaust-steam of steam-en-

- gines, and has for its object to increase the
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efficiency and simplify the construction of
such apparatus.

My invention econsists in the provision of
a pair of drum-casings having each on their
insides two coils of thin metal, between the
convolutions of which are secured alternat-
Inglongitudinal and transvérse partitions, the
longitudinal partitions forming passages for
the steam, which is led into said passages at
the center of the coils, and the transverse
partitions forming passages for cold air blown
through said transverse passages by a rotary
fan, this fan being arranged within a suitable
casing secured in place between the drum-
casings and receiving its motion from the en-
gine or other source of power, the steam-

- supply to both drums being through a single

pipe, as is also the outlet-pipe for the water
of condensation, the above construection also
having the usual safety-valves therein.

My invention further consists in the pecu-
liar construction and combinations of parts,
as hereinafter fully described and claimed.

Referring to the accompanying drawings,
Figure 1 is a plan of sections of the strips of
metal which form the coils. Tig. 2 is an end
view of one of the drums with its contained
coil, the steam-inlet being in section. Fig. 3
1S a vertical transverse section of the com-
plete apparatus, and Fig. 4 is an elevation of
the same.

A A’ represent the nupper and lower coils
contained within the casings B B’ and com-
posed of two long strips o ¢’ of sheet metal,
preferably brass, one of which strips ¢ has
soldered or otherwise secured to it before coil-
ing the short sections «® of wire, which are
placed transversely thereon and a short dis-

tance apart, while the other strip «’ is left .

| bare. These two strips ¢ a’ are then coiled

around each other. 'The bare strip «’, being
the inner one, has soldered toits outer surface,
while in process of coiling, the long sections
of wire «’ there Dbeing one section on each
edge and a third section in the middle. As
the coiling of the strip a’ progresses, the strip
¢ tollows said strip ¢/, and its inner surface,
being opposite to that on which are secured
the transverse sections «?, is soldered to the
longsectionsa®. When this operation is com-
pleted, the result is the production of a double
coll of sheet metal with two long and coiled
steam-passages «*, and a great many short
cold-air flues ¢’ in transverse relation with
sald passages ¢* and on each side of the same
between, as shown clearly in Figs. 2 and 3 of
the drawings. |

The inner ends of the strips o ¢’ are se-
cured 1n a slit or opening ¢ in the inlet-pipe
C, which slit is of substantially the same ex-
tent as the width of said strips, and is wide
enough to embrace the two strips and permit
of the free entrance of steam into the steam-
passages a*. The outer end of strip a’ is left
bare for a short distance where the same joins
the casing B, and is ‘bent inwardly at a® and
soldered to the outer surface of strip a, clos-
g up the end of the steam-passage and coms-
pelling the exit of the water of condensation
through the outlet-pipe D. Pipe C is pro-
vided with a steam-valve ¢ and vacuum-
valve ¢* as measures of security against acci-
dent, which valves are placed as shown, one
at each end of said pipe C.

I is the fan for blowing the cold air through
the flues «’, and consists of blades e, which
are flat and similar to a paddle-wheel blade.
These blades are sustained on arms ¢’, which
arms are formed with collars e* for encircling

‘the shaft I, and are suitably secured thereon.

Blades e rest in offsets ¢° in the outer ends of
arms ¢, and are secured to said arms Dby
secrews ¢t. I have shown the fan as consist-
ing of five blades; but of course any number
of blades may be employed; also, any other
form of fan may be employed without in any
wise deviating from the principle of my in-
vention. Shaft I is journaled in the hollow
bosses . at the point of union of the spider-
legs II, which legs are secured to the fan-cas-
ing G by the screws ¢.  TFan-casing G, as
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- shown in Fig. 3, is shaped in cross-section

like an .ellipse with its extremities cut off or

 flattened. - The ends of this casing are circu-
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lar in form to correspond with the shape of

the casings B B’, and the casings B, B’, and G
may be formed of one piece, as shown in the
drawings; or casing G may be formed with its
outer circular ends of slightly-larger diame-

ter than that of casings B B’, in order to en-

circle the same and secure the casm gsin their

relative positions.
On one end of shaft F is secured a pulley-

wheel I, which receives motion from the en-

gine or other motor through the belt 7 and

transmits motion to the fan E. For the pur-

pose of admitfing a large quantity of air-to
the fan, there are formed in two sides of the
fan-casing G, and concentric with the shatt I,
two 1&1‘0"6 openings G'.

As ShOWIl in the drawings, the ea,suwsB B/,
with their contained coﬂs are placed in such

relation with casing G tha,t the ends of the
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ing fastened to said floor by bolts /.

cold-air flues a® will be exposed to theé interior

of said fan-casing, and the air from fan E will

have free and ummpeded passage th101wh
said flues.

Kr epresents the exhaust—-plpe leading from

‘the engine and terminates in forked arms £,

which follow the contour of the casings and
connect with the outer ends ¢ of the inlet-
pipes C, so that the exhaust-pipe branches
and the coils A A’ form practically one long
exhaust-pipe. The outlet or water pipe D
also follows the contour of the casings, a

branch pipe d leading from the lower coil A’

into pipe D, and the water of condensation
from both coils passes through a sm ﬁ*le pipe
directly to a suitable pump.

The entire apparatus 18 supported at some
distance from the floor on legs L, secured to
the lower casing B’ by screws [, sa,id legs De-
Thisis
done 0 as to permit of the escape ot .:ur from
the lower cold-air flues.

The peculiar shape of the fan-casing G per-

mits of a very great swing of the fan-blades,
~and the shape of said blades, which follow

the contour of said casing, and the large
openings in the side of said casing permit of

a greater quantity of air being drawn into |

the fan and forced through the air-flues than
would be possible were the blades square on
their edges and the opening small.

I hawe shown and described the st.eam and .

air passages as formed by the sectionsof wire,

- which is the preferred form in small con-
- densers; yet,wherethesame are to be of large

- size, for use in connection with engines of

bo
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ogreat power, the heads of the steam-passages

| a,nd the partitions therein and in the air-flues

will be formed of strips of metal, as 1t would

beimpracticable to use bars of metal of suffi-
cient size therefor.

With the above construction there is an

‘unimpeded current of air through the flues

and of such velocity as to insure a constant

- supply of cold air, and the steam passing or

405,849

cneul&tmw through the long and. ﬂat pas-.

sages, aﬂfmdmw a very large steam-surface to
the cold air, 18 quml{ly eouvel‘red into water.

Each one of the many air-flues receives its

supply direct from the- fan-blades, thus- dis-

pensing with an air-chamber, as heretofore .
is employed. -

provided where a blower
Neither is a water-tank necessary, as the

water 1s taken dn'eet from the Water-plpe by o
the pump. |

70

I am aware that it is not new to use cold

air forced through air-passages for the pur-

pose of cooling steam. -Therefore I do not
claim this featme broadly. |

While T have ShOWIl and deseribed the use
of two coils witha singlefan,it might be found
desirable to have only one coil, or, still fur-
ther, it might be desirable to use more than

two cmls W1th a single fan. For instance,
there might be one coil on each side of the
fan-casing in addition to those at the top and
bottom of said casing. The casings for these
additional coils in that case would be se-
cured in the same manner as those shown in
the drawings. |

What I claim as my invention is—

1. In a steam-condenser, the eombmatwn
of one or more coiled Steam-passaﬂ es con-
nected with a steam-supply pipe, provided

with a water-outlet and encircled by trans-
verse cold-air flues receiving air from a suit-

able fan, as and for the purpose set forth.
9, In a steam-condenser, the combination

| of two strips of sheet metal in concentric
coils and secured at their inner ends to a.
steam-supply pipe, having in the alternate
spaces between their eonvolutmns fransverse

and longitudinal partitions forming cold-air
flues and steam - -passages, the latter being

provided with a water-outlet with a suitable

fan, as and for the purpose set forth.

3. In a steam-condenser, the combination

of two or more steam-coils encircléd by trans-
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verse cold-air flues and promded with steam-

inlets and water-outlets, the casings of said

coils being secured to the casing of a single

rotary fan, said fan supplying cold air to the
flues of all-the coils, as and for the purpose
Set forth.

115 |

4. Tn a steam-condenser, the eombmatmn

of coils A A’, composed of strips a o', and

having the IOHﬂ‘ltudllldJl and transverse steam |

| and air spaces a* and o formed by the wire
sections a® and a? all contamed within the
casings B B’, said steam-spaces being con-

nected with bteam-—snpply pipe C, valves ¢’
and c¢*, and provided with "ﬁatel-outlet D, as
set; f01th

5. In a steam-condenser, the eomblnatlon, |
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with coils A A’, composed of strips a o/, hav- B

Ing 1011@11:11(111’1&1 and transverse Stea,m and
air spaces o' g/, formed by wire sections a®a?,
| said steam-spaces bemﬂ‘ provided with steam-

inlet pipe C, valves ¢’ 62 and water-outlet D,

130,

of a fan G Suppmted on a shaft I, and hav- -
ing the arms e’ on collars e? encnchnﬂ* said

i Shaft said arms having offsets e, in wh:u..h rest
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the blades e, and screws e' for securing said | In testimony that I claim the foregoing T
blades thereto, shaft F being journaled in | have hereunto set my hand this 14th day of
bosses /v on spider-legs H, secured to casing | January, A. D. 1889.
G by serews ¢, and provided with pulley I,
recelving motion through belt 4, fan-casing BENTLEY L. RINEHART.
- &, having openings G’, coils A and A’ being | -
connected to arms £ of the exhaust-pipe K, Witnesses:
and casing A’ being provided with legs L, se- | WILL H. POWELL,
~cured thereto by serews [ as and for the pur- R. DALE SPARHAWK.
10 pose set forth.
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Correction in Letters Patent No. 405,849
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It is hereby certified that 1n Letters Patent No. 405,849, oranted June 29, 1889,

| upon the application of Bentley L. Rinehart, of Camden, New Jersey, for an improve-
 ment in “Condensers for Exhaust-Steam,” an error appears in the printed speci-
. fication requiring the following correction, viz: In line 107, page 2, a commay

should be inserted after the compound word * water-outlet”; and that the said Letters

Patent should be read with this correction therein that the same may conform to the

~ecord of the case in the Patent Office.
Signed, countersigned, and sealed this 16th day of July, A. D. 1889.
[SEAL.] ' CYRUS BUSSEY,
Assistant Sceretary of the Interior.
Countersigned:
C. E. MITCHELL,

Commissioner of Putents.
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