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Specification of Letters Patent No. 8,738, dated May 11, 1853.

To all whom it may concern :

Be 1t known that we, Jamrs A. WoopsUry,
of Winchester, in the cmonrtyr of Mlcldlesm
Josaua MErriLyL, of Boston, in the county of
Suffollk, and GRoRGE ParreEN, of Chfu"les-
town, in the county of Mlddlesex, all in the
State of Massachusetts, have invented a new
and useful Atmospherio Kngine, and that the
tollowing description, taken in connection
with the accompanying drawings, herein-
after referred to, forms a full and exact
specification of the same, wherein we have
set forth the nature and principles of our
said 1nvention by which it may be distin-
ouished from others of a similar class, to-
gether with such parts as we claim and de-
sire to have secured to us by Letters Patent.

The figures ol the accompanying plate of
dmwmgs ‘represent our improved engine.
Figure 1 is an elevation of the same. I‘].o
2 18 a plan or top view.

We are well aware that experiments have
recently been made with a view to the use
of the natural atmosphere as a propelling
agent, by the application of caloric, as 1t
is ell known that alr, when under the in-
fluence of about 480 degrees ot heat, becomes
expanded to double 1ts original volume.
Our invention or discovery consists in the
application of caloric to air, while in a
highly compressed state, by which its ex-
pansive force will be Greqtly mcreased, by
the same amount of heat, 480°, as 1s re-
quired to double the volume of the ordinary
atmosphere. We have ascertained by prac-
tical experiments, that 1t air be highly com-
pressed in a receiver and then subjected to
about 480 degrees of heat, that i1ts expan-
sive force will be increased to double the

amount exerted by the same prior the ap-

plication of heat. Thus it will be perceived
that by increasing the amount of air forced
into the reoeiver, the pressure which it ex-
erts can be doubled by the same and con-
stant degree of heat above stated, whatever
may be the pressure exerted in the first
place, by the cold compressed air, the de-
oree of pressure which can be attained, de-

pending entirely upon the density of the

compressed alr, while the amount of ca-
loric applied remains the same.

The most essential parts of our engine
consist of a cylinder of the same construe-
tion as an ordinary steam engine, an ailr
pump, and a recelver for containing the

lows.—The amount or
heat above stated, being apnlied to the re-

compressed air and to which the heat is
applied.

¢ ¢ o 1n the drawings represent the bed
piece of the engine.

b b 1s the oyhndel with a supply and dis-
charge valve which are worked respectively

by the valve rods. d, e connected to the

eccentrics f, g.

2 1s the piston rod and ¢ the connecting
rod attached to the crank . On the oppo-
site end of the bed plece is placed a double
acting air pump / Z, which 1s worked by
the connecting rod m, also attached to the
crank % This air pump 1s to be of half the
cubic capacity ol the cylinder & b.

n n is the air receiver one end of which
communicates with the air pump 7 / by the
pipe o o, and the other end with the cylinder
b O by the pipe p p. Heat is apphed to the
recelver n n, so as to always keep it at
temperature of about 480°, or that amount
above the temperature of the air. The cut
off valve is Worhed by the rod ¢’ operated
bV the eccentric ¢’, after the common mode
ot working in steam engines.

The opemtion of the engine 1s as fol-
about the amount ot

ceiver 7 n, the natural atmosphere in the
sald receiver, will be expanded to double 1ts
volume, and will be transmitted through the
pipe p p with the cylinder 0 0, and operate
the piston, thereby exerting a Sm icient force
to start the engine. Motion is thus im-
parted through the cr fmh i and connecting
rod m to the piston or the air punp 'u
which will force a quantity of cold air pr'o—
portionate to its capacity, through the pipe
0 0 into the hot receiver. The cold com-
pressed air thus forced into the receiver, im-
mediately becomes expanded to double 1is
original volume, and the 1ncreased pressure,
consequent upon this expansion, 1s diffused
through the receiver n n-and pipe p » to the
plStOH head of the cylinder b b, the supply
of air being cut off at the propel time (the
time of _outtmﬁ off depending upon the de-
oree of compression of the a.ir) to give 1t 1ts
greatest expansive force, by the cylinder
valves operated in the usual mode practiced
in steam engines. The more highly com-

pressed the air 1s, the earlier we cut off. It
may be observed in this connection, that the
alr forced 1nto the receiver n n, should be at
| as low a temperature as possible, and this
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result may be effected by passing a supply
pipe from the air pump through water or
by some other similar device.

A proper valve 1s placed in the pipe o, o,
which opens when the air 1s forced from
the air pump, and. then immediately closes.

In case the expansion of the natural at-
mosphere 1n the receiver n n is not suflicient
to start the engine, an additional quantity
can be forced 1n by a hand pump.

In order to equalize the pressure in the
receiver n n, and prevent its becoming too
great, we have acdopted a peculiar arrange-
ment of mechanical devices for effectmO‘
this result, as follows.—One end of the slid-
ing rod ¢ ¢, enters the receiver n n. At the

~opposite end are two standards or projec-

tions 7, » which embrace the handles of two
stop cocks s, ¢ which communicate with the

“interior of the pump at opposite ends of

the same. When a sufficient pressure 1s ex-
erted 1n the receiver # n to overcome the
inertia of the weilght 7, the air in the said
recelver pressing agalnst the end of the
sliding rod ¢ ¢, causes the said rod to slide
along and open the stop cocks s, s as shown
in Ifig. 1. Thestop cocks being thus opened,
alr will be drawn into the pump through
one and forced out through the other, and
vice versa, without being forced into the re-
ceiver n n until the surplus pressure 1S re-
moved, when the stop cocks are closed by the
welght . The present pump is thus saved
from working except to the exact extent re-
quired of 1t to keep up a uniform pressure
in the receiver.

The recelver n n 1nstead of being placed
horizontally as shown in the drawings, can
be set up 1n a vertical position and the heat
applied to the end, the receiver in this case
having interior plpes or flues like a common
steam “oiler.

We are %Ware that atmospheric and g
engines of various descriptions have .oncv‘
been known and that in some instances heat
has been applied to highly compressed air,
and alse to highly compressed gases gen-
erated under pressure; but in no case within
our knowledge has the use of air or gas as
a motive power been made or contemplated
upon the principles of our invention. One of
the well known modes of using highly com-
pressed alr as a motive power is that, in
which no heat 1s emploved, the air being
used directly from large receivers into which
1t has been highly compressed. Another
mode 1s that in which air has been heat-
ed and cooled or expanded and contracted
after the manner of a low pressure or
condensing steam engine. Another mode is
where highly compressed air has been
heated and cooled 1n its passage through
the engine the air in this case being used
as a cu*culatmg medium, as in the old Stir-
ling engine. That is, the same air and heat
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are used over and over, the receiver for con-
densed air being only at certain times sup-
plied by small air pumps to replace the
amount lost by leakage. In our invention
the air 1s used in a highly compressed state
and heated in the receiver, to the full ex-

tent of the heat to be applied, and main-

tained in the receiver at a uniform pressure

or nearly so, by the continued action of an
alr-pump which is about one half the capa-
city of the working cylinder more or less,
and the heated compressed a1r 1s worked ex-
pansively and alternately upon opposite
sicdles of a piston after the manner of a com-
mon high-pressure steam engine; and in
working our heated compressed air expan-
sively, it is important to regulate our cut off
according to the degree of compression of
the air. Our mode also of regulating the
pressure to umformity in the receiver we
regard as novel and specially simple and ef-
ficient 1n combination with our receiver and
pump. 1t not only serves to keep the pres-
sure uniform, but it economizes power by
causing the expendlture of more or less
force in pumping according to the necessi-
ties of the engine.

We do not therefore claim the employ-
ment of atmospheric air In a compressed
state generally as a motive power, nor do
we claim its employment under the condi-
tions of heating and cooling or expanding
ancd eontractmfr with varying pressures, as
1 other EltHlOS]JheI'IC engines hitherto es-
sayed, nor do we claim mereIV the heating
or expanding and cooling or contracting of
highly compressed air for the purposes of a
motive power, nor do we even claim the
heating of highly compressed air to act as
a motive power, except under the principles
of arrangement and operation as set forth
In our specification to wit, an air pump or
pumps for condensing the air, a receiver for
the condensed air in which the air is to be
maintained at a uniform pressure, and a
working cylinder of suitable construction
(with the necessary appendages of valves
and parts to operate the same) and using the
alr expansively, substantially in the manner
and for the purposes described.

We therefore do claim as our invention—

1. The mode substantially as specified of
using air as a motive power, said mode con-
smtmg in the employment of a receiver in
which air 1s to be highly compressed, heated,
and maintained at or about a uniform pres-
sure, a sultable working cylinder and pis-
ton with the ordinary appendages, an

alr pump or pumps worked by the engine
for supplying the receiver; when the same
are connected or combined with suitable de-
vices as set forth for cutting off and work-
ing the air expansively, and according to
the degree of compression of the air; all
substantially as herein set forth.
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2. We also claim in connection with such
an engine the device for regulating the pres-

sure of the air 1n the receiver, and econo-

mizing the power of the engine, said device
consisting of the weighted bar entering the
recelver through a stuffing box and connect-
ed at 1ts opposite end with the stop cocks
attached to the chambers of the air pump;
substantially as described, intending to use

10 any known means for accomplishing the two |

fold purpose of regulating the pressure of

alr 1n the receiver and opening the pump
chambers to the atmosphere so that the pump
shall be relieved from unnecessary labor.
JAMES A. WOODBURY.
JOSHUA MERRILL.
. GEORGE PATTEN.,
Witnesses:
JOSEPH (FAVETT,
Henry F. CoNanr.
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