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To all whom it may concern : ‘

Be it known that we, JAMES A. Woop-
BURY, JOSHUA MERRILL, GEORGE PATTEN,
and EDWARD ¥. WoODBURY, all of Boston, in
the county of Suffolk and State of Massachu-

setts, have invented jointly a new: and use-

ful Improvement in Air-Engine Heaters, of
which the following, taken in connection with
the accompanying drawings, is a specifica-
tion. ‘

Our invention relates to the construction of
heaters for air-engines; and it consists in a

© cast-metal heater in the form of a pan or ves-
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sel, having a cylindrical side wall and a dome-
shaped bottom raised in the center, and pro-
vided with a series of small holes .drilled
longitudinally through said eylindrical wall
parallel with its inner surface and with each

-other, and all opening into the interior of

said heater at or near -its bottom, through
which holes alarge part of the air must pass in

'when the reverser-piston ascends, and thereby

be greatly subdivided and exposed toa greatly-
increased heating-surface.

It further consists in the combination of a
heater constructed. as above described with
certain other parts, which will be best un-
derstood by reference to the description of the
drawings, and to the claims to be hereinafter
given. ‘

Figure 1 of the ‘drawings is a central ver-
tical section through the reverser:of an air-
engine illustrating our invention, and Fig. 2
is & half-plan of our improved heater re-
moved from connection with the other parts
of the engine. DR

In the drawings, A is the regenerator-cyl-
inder, B cooler - cylinder, B’ the displacer-
cylinder, C the cooler-cover, and D D’ the
displacer-piston, all constructed, arranged,’
and operating substantially as described in

another application of even date herewith.

B is the heater, cast in one piece, and hav-
inga cylindrical wall, a, of considerable thick-
ness, and a bottom, b, the greater part of the
area of which is raised above the extreme

wall ¢ is parallel with and

lower end of the heater, so as to form a

dome-like cavity, ¥, in the under side of said
bottom and: an-annular channel or groove,
¢, in the interior of said heater, the greatest
diameter of said channel being considerably
greater than the inside diameter of the wail
@, as shown. A series of small holes, d d, are
drilled vertically through the wall @, near to
and parallel with its inner surface and each
other, each of said holes opening into and
communicating at its lower end with the chan-
nel or groove ¢, as shown in Tig. 1. The
heater K is provided with the flange ¢ at its
upper end, by which it is bolted to the lower
end of the regenerator-cylinder A, and when
0 secured in place the inner surface of the
slightly removed
from the exterior surface of the displacer-cyl-
inder B, so that when the piston D. D’ as-
cends- the air contained within the cooler is
displaced  and forced through the regener-
ator; and a portion passes downward in the
form of a thin circular film between the dis-
placer-cylinder B'and the wall ¢ of the heater,
while other portions pass downward through
the holes d d, thus dividing the body of air
into a great number of small -or thin divisions
and subjecting it to a greatly-increased area
of heating-surface. .

‘What we claim as new, and desire to secure
by Letters Patent of the United States, is—

1. A cast-metal  heater having a circular

vertical wall, and a series of Ppassages extend-

ing longitudinally through said wall,and open-
ing at their lower ends into the interior of
said heater, substantially as and for the pur-
poses described.
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2. The heater E, provided with the verti-

cal wall ¢, the dome-shaped bottom b, the an-
nular channel ¢, and the series of passages d
d, made longitudinally through said wall «,
and opening into the channel ¢, substantially
as. described. ‘

3. The combination of a heater having a
circular vertical wall, and a series of passages
made longitudinally through said wall, and
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opening into the interior of said heater at | two subseribing witnesses,on this 14th-day of 10

their lower ends, a regenerator-cylinder to | May, A. D. 1883.
which said heater is bolted by its upper end, JAMES A. WOODBURY. .
and a displacer-cylinder which extends to JOSHUA. MERRILL.

5 mear the bottom of the interior of said heater | -, GEORGE PATTEN. :
without touching its vertical wall, substan- EDWARD ¥. WOODBURY.
tially as described. ‘Witnesses:

In testimony whereof we have signed our E. A. HEMMENWAY,
names to this specification, in the presence of WALTER E. LOMBARD.




