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UNITED STATES

PaTeEnT OFFICE.

JAMES 8. BALDWIN, OF NEWARK, NEW JERSEY, ASSIGNOR OF TWENTY-
'ONE TWENTY-FIFTHS TO SAMUEL A. FARRAND, OF SAME PLACE, AND
.~ BENJ A'\IIN Ww. BRADPORD OF NEW YORK, N. .

HOT-AIR ENGINE.

‘S8PECIFICATION forming part of Letters Patent No. 292,400, dated January 22, 1884,
) Application filed June 2, 1823, (o model.)

Lo all whom it may concern:
Be it known that I, JAMEs S. BALDWIN, a

. citizen of the United States of America, re-
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siding at Newark, in the county of Essex and
Sta‘re of New. Jersey, have invented cerain

 new anduseful Improvements in Hot-Air En-
gines; and I do hereby declare the following

to be a full, clear, and exact description of
the invention, y such as will enable othersskilled
in the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to letters or fig-
ures of reference marked thereon, which form
a part of this specification, and in which—

Figure.1is a side elevation with partial lon-
Fig. 218 a cross-section of
the regenerator,taken on line x # of Fig. 1;
and Fig. 3, cross-section of one of the ver tleal
ehambels, tfmken on liné y y of Fig. 1.

My invention relates to an improved ap-
paratus for heating and cooling air or gas for
the production _of “power; and it consists of
certain novel construction and arrangement of
parts, whereby I am enabled to control the
temperature and tension or pressure of a mass
of air or gasand readily apply the power ob-
tained from the same to practical nses. Itre-
lates especially to that elass of airor gas en-
gines in which the same body of air or gas is
used over and over.

The construction of the various pfmts Twill
now proceed to describe.

. Referring to the drawings, similar letters of
reference indicate like parts.

A is-a cylinder, made of sheet metal; B B
two smaller extensions or prolonﬂatlons at
each end ‘of the cylinder A, said cylinder A
and extensions B B’ having a common axis.

D D’ ave stuffing-boxes at the outer ends of
the extensions B B'. Through these stuffing-
boxes D D’ passes the piston-rod E. Mounted
upon the piston-rod is the sliding collar F,
which carries the plate B'.

G is a bellows, one end of which is secured
to and closed by the plate I, the other and
open end being attached to the ring H, which
is fastened to the inside of the cvhnder A.
Said bellows G is made of any suitable ma-

terial which is watel tlght and at the same
apoor conductor of heat.”

@ ¢ are disks or . piston- ‘heads which alter-
nately enter the extensions B B’ asthe plston-,
rod E works back and forward.

b b are pipes which connect the boxes 17T,
in whlch are placed the heabmg and coohng
coils ¢ ¢, with the extensions B B'. ‘

cd a1e pipes which connect the boxes 1T
with the cylinder A.

E' is a cross-head on one end of the plston-
rod, moving in guides and connected with a
crank or other suitable machinery for oper-
ating the same, and so arranged as to receive
a 1eou1'u' reciprocating motion and thus actu-
ate the beilows G as the piston-rod moves
back and forward.

L I/, are vertical chambers secured to the
top of the-cylinder A and opening into the
same by openings nearly their full size. Said
chambers L I/ are filled with vertleal iron
plates I, supported by rods 7.

Mis a, regenerator connecting the two cham-
bers L 1/ and opening into e‘wh by the pipes m.-

N are float-valves suspended by rods .=,
which valves close the pipes m. The regen-
erator M is filled with horizontal metal plates,'
closely spaced, as shown in Fig. 2.

d is a pipe or inlet, pr ov1ded with a suitable
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stop-valve, and through which any liguid or .

other substance can be introduced into  the
chamber L.
eisasafety-valvebranching offfrom the pipe

d. - f is a similar pipe, for introducing liguid )
into the chamber L’; and £ is a pipe or inlet E

for the 1ntroduct10n of gas or air, and is pro-
vided with a suitable screw-cap for closmg
the same.

¢ is a pipe connecting the eyhndel A Wlth
the cylinder O.

0’ is a plunger working in the cylinder 0.
Said plunger O'is connected with any suitable |
device for transmitting power and thus oper- ‘
ate any desired machinery. It is especmllyi
adapted.for working a punch, shears, or simi-
lar machine. The plston -rod E and bellows |
G being at mid-stroke, the apparatusis charged .
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able liguid, preferably diluted glycerine or
slightly alkaline water, until the cylinder A
is completely filled and the chambers L L are
half full.” The water-valves are then closed,
and air or gas is forced in through the open-
ing f’ until the desired pressure or tension is
attained. The valve is closed and the cap is
then screwed onsaid opening f/, and the whole
apparatus made perfectly air and water tight.
Hot water or steam, preferably the exhaust-
steam of an engine, is caused to pass through
the heating-coils 4, and cold water through
the cooling-coilsé’. Thedisksor piston-heads
a &, alternately entering the extensions B B
at each stroke of the piston-rod, causethe con-
tents of the latter to pass through the hot and
cold coils, and thus maintain the liquid on
cach side of the plate I' at the desired high
or low temperature. . The piston-rod E being
operated.and thus actunating the bellows, the
liquid will alternately rise and fall in the cham-
bers, and consequently there will be a trans-
fer of the entire gaseous contents from one
chamber to the other at each stroke of the
piston-rod. The float-valves N will prevent
the passage of any liquid into the regenerator.
The metal plates which fill the vertical cham-
bers L I/ will thus be immersed at each stroke
of the piston-rod in hot or cold water, and are
thus brought to and maintained at the tem-
perature of the liquid in which they are im-
mersed, thus enabling the air or gas to advan-
tageously expand and contract, as required,
for the purpose set forth. The large moist
surface of the hot-air chamber would tend to
generate and charge the warm air with vapor,
which, condensing in the regenerator, would
cause trouble and a loss of heat. To obviate
this, I use a thick stratum of melted paraffine,
which, floating on the hot water, completely
films over the sheets of iron and prevents va-
por from rising into the regencrator. ‘When
desired, a stratum of paraffine-oil can be used.
A hydrocarbon gas may in some cases be ad-
vantageously used in place of air.
Tooperatemy apparatus, motionisimparted
tothepiston-rod E. The bellowsis thus actu-
ated,and drawingthe plate F' toward the exten-
sion ‘B, the cold liquid is forced up into the
chamber L’ and the airorgas passes throughthe
regenerator into the chamber L, where coming

- in contact with the hot metal plates, it ex-
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(| ¢f the piston.

pands, and, operating against the surface of
the water in the cylinder A, it drives thesame
down through the pipe ¢ into the eylinder O,
and forees the plunger O’ out to position shown
i1’ dotted lines. On the backstroke of the
piston the water is forced up into the chamber
L, again heating the plates in that chamber,
and theairorgas passes through-the regenera-
tor into the chamber I/, and, coming in contact
with the cold plates, contracts; and thisopera-
tion of the alternate expansion and contrac-
tion of the airor gasis repeated at each stroke
I am thus enabled to utilize
the entire power developed by the expansion

\

of the air or gas as it comes in contact with
the hot surface in the chamber L.

Asthe power required to operate the piston-
rod-Evaries at different portions of the stroke,
I usean apparatus which I willnow describe to
regulate or equalize the same.

T’ are springs secured to the'frame-work of
the cylinder A. p are rods connecting said
springs with a cross-head E’ on one end of the
piston - rod E,:by means of which springs a
resistance is offered when the weight of the
liguid aids the action of the bellows, and alike
assistance is rendered when the weight of the
liquid resists the action-of the bellows and
piston. The centers and positions of the
springs at differant portions of the stroke are
shown by dotted lines.

T do not confine myself to this specific form
of springs for the equalizing apparatus. Any
equivalent for the same may be used; or, if
desired, a weight, tobe raised and lowered, can
be substituted for the springs.

If desired, the entire apparatus may be du-
plicated, and the plunger in the cylinder O
may enter at its other end into a similar ¢yl-
inder connected with the duplicate apparatus,
and thus be driven back and forward, the air
or gas in one apparatus contracting while it
expands in the other; or the plunger O’ may
be connected with suitable springs or weights
for foreing it back into the cylinder O, when
the tension of the expanding air or gas is re-
duced or removed, and thus drive the water
from the cylinder O back into the cylinder A:

To enable the bellows to accommodate it-
self to the inequalities of volume resulting
from the overflow of the liquid from the cyl-
inder A to the cylinder O, and the return of
said liquid from the c¢ylinder O to cylinder A,
the sliding collar F and plate F’ are main-
tained in their approximate position by the
sliding collar » and spiral springs +° and #%
the spring #* abutting against the fixed collar
»*. If desired, a similar device could be
placed outside of the eylinder A, mear the
cross-head E'.

By the use of this apparatus, a small amount;
of power communicated to the piston K is
greatly multiplied when transmitted through
the plunger O".

My apparatus is also adapted to act as an
accumulator of power by the use of additions,
which will be made the subject of a subse-
quent application.

Having thus fully described my invention, I
claim as new and desire to secure by Letters
Patent—.

1. The cylinder for holding a fluid, and
means for heating the fluid in one end of the
cylinder and cooling it in the other, in com-
bination with the vertical chambers, con-
nected by the regenerator, and a bellows sepa-
rating the hot from the cold fluid, and means
for operating said bellows, whereby the fluid
can be alternately raised and lowered in the
vertical chambers, and the air or gas caused
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to rise or fall in tension as it comes in con-
tact with a hot or cold surface, substantlally
as shown and described.

2. The cylinder A, for holding a liquid,
provided with means for heating the liquid in
one end of the cylinder and cooling it in the
other, in combination with the vertical cham-
bers L I/, filled with metal plates 7, and con-
nected by the regenerator, said eylinder A
having the bellows G, and means for operat-
ing the same, substanblally as and for the pur-
pose shown and described.

3. The vertical chambers L I/, having the
plates, and connected by the regenerator M,
filled with metal plates, and having the float-
valves N, in combination with the eylinder
A, having the bellows G, and means for oper-
ating the same, substantially as and for the
purpose shown and described.

4. The vertical chambers L I/, opening into .

the cylinder A, said eylinder A having the
extensions B B’ and hot and cold coil boxes
I T, connected with the extensions and cylin-
der, in combination with the piston- rod E,
carrying the disks or piston-heads a «/, and
the plate F, attached tothe bellows,and means
for operatmg said piston-rod, substfmtlally as
shown and described.

5. Thecylinder A and piston-rod E, carry-
ing the plate F', and means for operating said
piston-rod, in combination with the springs
P P and rods p, substantially as and for the
purpose shown and descmbed

6. The cylinder A and piston-rod E, carry-
ing the sliding collar F and plate ¥, and disks
a a’, in combination with the sliding collar 7,
springs 7’ 7%, and stationary collar %, substan-
tially as and for the purpose shown and de-
seribed.

7. The vertical chambers I 1/, connected
by the regenerator M, the cylmderA having
extensmnsBB’ bellowsG plston -rod E, carry-
ing the plate F and disks @ «', and means for
operatlnv the piston-rod, in comblnatlon with
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the cylinder O, having the plunger O/, and 45

means for forcing the plunger back When the -
pressureof the air or gasisreduced or removed,
substantially.as and for the purpose shown and
described.

In testimony Whereof Laffix my signature i’

presence of two witnesses..
JAMES S. BALDWIN.

Witnesses:
OnBA VVOODRUIF
J. C. DunN.,
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