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UNITED STATES
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ERASMUS D. LEAVITT, JR., OF CAMBRIDGEPORT, MASSACHUSETTS.

REHEATER FOR COMPOUND ENGINES.

SPECIFICATION forming part of Letters Patent No. 231,060, dated August 10, 1880,

Application filed March 25, 1880.

To all whom it may concern :

Be it known that I, ERASMUS D. LEAvITT,
Jr,, of Cambridgeport, in the county of Mid-
dlesex and State of Massachusetts, have in-
vented egrtain new and useful Improvements
in Steam-Reheaters for Compound Engines, of
which the following, taken 1n connection with
the accompanying drawings, is a specification.

My invention relates to the construction and
arrangement ot heaters for compound steam-
engines, and has for its object an increase of
effectiveness of such engines by increasing
the power of the low-pressure or secondary
cylinder; and it consists in the use, in com-
bination with the high and low pressure cyl-
inders of a compound engine, of one or more
heaters connecting said cylinders and pro-
vided with a chamberthrough which the steam
exhausted from the high - pressure cylinder
must pass to reach the low-pressure cylinder,
and one or more side chambers upon opposite
sides of and separated from said exhaust-steam
passage, but connected together by a series of
tubes extending aecross said exhaust-steam
passage and arranged in vertical and hori-
zontal rows, with the tubes in one row oppo-
site the spaces between the tubes in the next
contiguous rows, or so as to present the greatest
obstacle to the direct passage of the exhaust-
steam consistent with a comparatively free
passage, whereby said exhaust-steam will be
made to impinge upon and surround all of
sald tubes and extract therefrom a measure of
the heat imparted thereto by a current of live
steam which 1s passing through said tubes
from the boiler, with which the side chambers,
or one of them, communicate. |

It further consists in the combination, with
the high and low pressure cylinders of a com-
pound engine, of a heater composed of a cen-
tral chamber having suitable communication
at one end with the exhaust of the high-press-
ure eylinder and at the other end with the
valve-chest of thelow-pressureengine, a series
of tubes arranged in two or more clusters set
zigzag 1n and opening through the opposite
walls of said chamber, and two or more cham-
bers of different lengths upon each side of
sald central chamber, each inclosing the ends
of one or two of the clusters of tubes which
extend across the central chamber in such a
manner that live stéam entering one of said

(No model.)

chambers from the boiler will pass through
one cluster of said tubes to the opposite side
chamber, return through another cluster, and
so on till 1t has traversed all the several clus-
ters or groups of tubes, and given off a por-
tion of its heat to said tubes, and through
them to the exhaust-steam [rom the high-
pressure cylinder as it passes among and
around sald tubes on its way to the low-press-
ure cylinder, as will be more fully described.
It further consists in the combination, with
the bigh and low pressure cylinders of a com-
pound engine, of one or more heater-chambers
traversed by one or more series of pipes set
z1gzag therein, through which live steam from
the steam-generator may tlow, and pipes con-
necting the opposite ends of the interior of
sald chamber or chambers with said high and
low pressure cylinders, said pipes being so
constructed and arranged as to allow of un-
equal expansion and contraction of said heater
or thecylinders, as will be more fully described.
Figure 1 of the accompanying drawings is
a plan of the cylinders of a compound engine

with their cylinder-heads removed and my

improved reheater applied thereto. Tig. 2 is
a side elevation of the same. Tig. 3 is a lon-
gitudinal section of one of the heaters on line
xxon Iigs. 1 and 4. IMig. 4 is a horizontal
section on line ¥ ¥ on Fig. 3. Tig. 5isan end
view of one of the heaters, and Fig. 6 is a
transverse section on line z z on Figs. 3 and 4.

A 1s the high-pressure cylinder, provided
with exhaust-valve casings A’ and A2 and

“with suitable seats at A3 and A%toreceive the

inlet-valve casings. (Not shown.)

BB isthe low-pressure cylinder, provided with
inlet-valve casings B/ and B2, and with seats
B’ and B*to receive the exhaust-valve casings.
(Not shown.)

C O’ are two rectangular hollow boxes or
chambers placed between said eylinders and
connected at one end to the exhaust-valve cas-
ing of the cylinder A by the pipes DD and B
E, respectively, and at the opposite end to the
induction-valve casing by the pipes D/ D/ and
7 1Y, respectively.

The chamber C is located at a higher level

than the exhaust and inlet easings of that end
of the cylinders A and B to which it is con-
nected, and the pipes D and D’ are bent, as
shown, so that a considerable portion .of their
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length, which is made of copper, stands in a | chambers to an opposite oiie dciross said ceil

vertical position, and by virtue of such verti-
cal position and the spring of said pipes the
chamber C may expand and contract to a lim-
ited degree without injury to the parts of the
apparatus. To obtain the same end in the case

of the heater C/, which is connected at its op-

posite endsto thecylinders A and B by straight
pipes E and E/, a copper expansion-joint, «,
of a well-known construction isinserted in each
of the pipes I and L. |

The chambers C and C’ each have set there-
in a series of pipes, b b, extending through the
side walls of said chamber,-as shown in Ifig.
4, and arranged in horizontal rows, with the

pipes in one row opposite the spaces between

the pipesin the next contiguousrows,asshown
in Fig. 3, in such a manner that the steam ex-
hausted from the eylinder A in its passage to
the eylinder B will be compelled to impinge
upon and surround each of said pipes b b, and

be thus subdivided and exposed to a much
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oreater area of heating-surface than would be
the case were the pipes b b not set zigzag, as
above set forth. The eunds of the pipes b b
open into chambers ¢, ¢/, ¢, and ¢’, formed 1n
the inner faces of the heads C? and C3, which
are bolted firmly to the opposite sides of the
chambers C and ¢/, respectively, the joints be-
ing suitably packed to render them steam-
tight.

The chambers ¢ and ¢ are just one-half as.

long as the chambers ¢ and ¢? from which
they are separated by the partitions d d, as
shown in Fig. 4, the object of which will pres-
ently appear. |

A pipe, F, which is connected at one end
with a steam-generator, communicates at 1ts
other end with the chamber ¢ 1n such a man-
ner that live-steam from sald generator may
enter the chamber ¢ through the pipe I, pass
through such of the pipes 6 b as communicate
with the chamber ¢, into the chamber ¢/, thence
through such of the pipes b b as communicate
with the chambers ¢’ and ¢*, into the chamber
¢!, and thence through such of the pipes b b as
communicate with the chambers ¢* and ¢’, into
the chamber ¢°, and thence be discharged
throngh the pipe K. The live steam thus
traversing the pipes 0 0 imparts a large part
of its heat to said pipes, which, in turn, 1m-
part it to the exhaust-steam from the cylinder
A, in its passage among sald pipes, to the cyl-
inder B, thereby increasing the temperature,
and consequently the pressure, of said exhaust-
steam preparatory to being used in the low-
pressure cylinder. |

What I claim as new, and desire to secure
by Letters Patent of the United States, 1s—

1. In combination with the high and low
pressure cylinders ofacompound steam-engine,
a reheater-chamber connected with each of
said cylinders by suitable communicating
pipes, one or more side chambers upon oppo-
site sides of said heater-chamber, and separa-
ted therefrom, but connected together by a
series of tubes extending from one of said side

tral heater-chamber, said tubes being arranged

in horizontal and vertfical rows, with the tubes
in one row opposite the spaces between the
tubes in the next contiguous rows, all con-

structed and arranged for operation, substan-

tially as described. |

2. In combination with the high and low
pressure cylinders of a compound steam-en-
gine, a reheater composed of a central chamber
connected by suitable communicating pipes

with each of said cylinders, twoormore clusters

or groups of tubes set zigzag 1n and opening
through the opposite walls of said central cham-
ber, and two or more chambers of different

lengths upon opposite sides of said central

chamber, and each inclosing the ends of one
or two of the clusters of tubes set in the cen-
tral chamber, and suitable means of introduc-
ing live steam into and causing 1t to circulate
throughsaid side chambers and tubes, substan-
tially as described. |

3. A heater for superheating exhaust-steam,
composed of the chamber C, provided with
suitable inlet and outlet passages, the tubes b
b,set zigzag therein, the side chambers, ¢, ¢/, ¢?,
and ¢, steam-inlet pipe I, and discharge-pipe
¢, all combined, arranged, and adapted to op-
erate substantially as described. |

4, In combination with the high and low
pressure cylinders of a compound steam-en-
oine, a reheater-chamber provided with a se-
ries of tubes set zigzag therein, means of caus-
ing a circulation of live steam through said
tubes, and pipes connecting said heater-cham-
ber to each of said cylinders and adapted to
convey the exhaust-steam from the high-press-
ure cylinder through said heater to the low-
pressure eylinder, and also adapted to allow
free contraction and expansion of said heater
or the cylinders, substantially as described.

5. In a compound engine, the combination
of the high and low pressure cylinders, a re-

‘Theater located between them and connected

thereto by bent or erooked pipes, a portion of
each of which shall occupy a position parallel,
or nearly so, to the axis of the cylinder with
which it communicates and through which the
exhaust-steam from the high-pressure cylinder
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passes to the heater and thence to the low-

pressure cylinder, substantially as and for the

purposes described.

6. The combination, in a compound engine,
of the eylinders A and B, the reheater C’ (3,

and the straight pipe ki and E/, one or more,

120

connecting said heater to said cylinders, as a

‘means of conducting the exhaust-steam from

the low-pressure to the high-pressure cylinder
through the heater, and each provided with
the expansion-joint «, substantially as de-
seribed. | -
Executed at Boston, Massachusetts, this 23d
day of March, A, D.1830. = | |
| ERASMUS D. LEAVITT, JR.
Witnesses: | -
E. A. HEMMENWAY,
WALTER L. LOMBARD.
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