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Specification of Letters Patent No. 10,081, dated October 4, 1853,

1o all whom it may concern ;

Be 1t known that we, Jamms A. Woon-
BURY, of Winchester, 1n the county of
Middlesex and State of Massachusetts,
Josuua MErrinL and Groree PaTren, both
of Boston, in the county of Su folk and
State ‘Lf(fresrud have mvented certain new
and useful Improvemeﬂt‘s on our Ailr-

Engine, patented January 5, 1853, and that

the following description, ‘taken in con-
nection with the accompanying drawings,
herem&fter referred to, forms a full and
xact specification of the same, wherein we
hw set torth the nature and prmmples of
our sald 1mprovements by which our in-
vention may be distinguished from others of
a similar class, together with such parts as
we claim and desire to have secured to us
by Letters Patent. -

The fioures of the accompanvmn' plate
of drawmﬂs represent our Improvements.

Ifig. 1 1s a plan or top view of our engine.
I1g. 2 1s an elevation of the receiver. T 1g.
3 is a detail view WhlGh will be helem‘lfter
reterred to.

Our 1improvements are made upon an air
Letters Patent of the
United States were granted to us, bearing
date the fitth day of January, 1853 and
described in the sehedule annexed to the
same,

In our mode of using the air as a motive
power, as fully described in the schedule
above referred to, the natural atmosphere,
which exerts a force of fifteen pounds to the
square 1nch, 1s started with as a base, and
1s compressed to the required extent in a
recelver and then expanded to double 1its
volume, by the application of a certain de-
oree of heat, the amount of pressure thus
obtained, depending upon the density of
the compressed air. It will be evident that
1f 1nstead of starting with air which exerts
a pressure of fifteen pounds per square inch,
or that of the natural atmosphere, we com-
mence with or take into the air pump, more
dense or compressed air, which exerts a
much greater pressure than the atmosphere,
the extra pressure consequent upon the
greater cdensity of the air first employed,

will be increased in the same ratio as in the
first instance, by still further compressing
this dense air in the air pump, and then
doubling 1ts volume in the hot receiver.
As 1t 1s often desirable to work an engine

il ra—

- at a very high pressure, especially in loco-
motives, we Thave effected this desideratum
of using a denser medium to commence with,
and the consequent high pressure exerted on
the piston or the cylmdel which is the
result of still turther compressing the al-
ready compressed air and then expanding 1t

in the receiver by supplying the air pump

from a reservoir or receiver of compressed
air, mnstead of from the natural atmosphere.
a., a, a, 1n the drawings represent the bed

plece of the engine.

b, 0, is the cyhnder with the supply and
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cut off valves worked respechwely by the

valve rods d, e.

On the frame .?* J parallel to the fmme

a, a is placed the air pump ¢, ¢, the piston
and connecting rod of which are. m::-emted
by a crank 4 on the main shaft 4, . -

&, & 1s the air 1“'ecelver to whlch the heat

BE apphed

The operation of the engine is as follows:
the air pump q, ¢, instead of drawing its
supply from the atmosphere, receives it
through the pipe » and its branches, m, m
which communicate with the supply Valves
of the air pump, from a reservoir or receiver
7 1nto which air is first forced through the
aperture at o, by a small hand pump Which
may be operated by a band running from
the main shaft ¢, ¢ of the engine. The Pis-
ton of the cyhnder b, b 1s started by ailr de-
livered from the receiver %, % as described in
the schedule herein before referred to, and
the exhaust air, instead of passing out into
the atmosphere, is conducted through the
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pipe p, p around the flues of the exhaust

cylinder ¢, ¢ and through the pipe », = to

the reservoir or 1ecewer n, from Wh]f‘h it 1s

delivered to the air pump to be again com-
pressed. 'The compressed air in passing
from the air pump to the heated receiver
fey ke, 18 conducted through the pipe s, s to
the exhaust cylinder ¢, ¢, through the flues
of which (heated by the exhaust air passing
around them) 1t passes already partially
heated, to the hot receiver %, . The pipe
7y 7, which leads from the exhaust cylinder
to the receiver n, may be passed through a
water tank, so that “the air shall he cold
when it enters the said receiver N, N.

From the above 1t will be seen, that as the
exhaust air, instead of passing out into the

‘Ltmoslohele 1s conveyed to the receiver n

| this receiver becomes filled with dense or
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compressed air, which is delivered to the

alr pump, and ‘still further compressed be-
fore passing to the heated receiver % /f,—

the additional hand pump which communi-

cates with the receiver n n, serving to sup-
ply the small quantity of air which may be

lost or wasted 1n passing through the engine.
- A uniform pressure may be kept up

the receiver n insubstantially the same man-
ner as described in the schedule hereinbefore

referred to, for regulating the pressure in
the heated receiver % %, the air in- which;

when exerting more pressure than the en-
glne requires, acting upon a piston ¢ which
slicles an arm % % which operates the stems,
‘v, v of the supply valves of the air pump

Cand opens them.
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The apertures .m-, each end of the f1,11

pump, which communicate with the pipe

s s, are opened and closed at the proper time,

~ to allow the compressed alr to pass into the

T eCOIVGI k k& and prevent i1ts return into the

~alr pump, by a peculiar arrangement of

26 g 50 c’onstructed, that the back pressure

. from opening, which result would otherwise |
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valves, as shown 1n Ifig. 3. This valve w
from the receiver £ /& will not prevent 1t

happen. with an ordinary eduction valve.

It will be seen by inspection of Iig. 3, that
the valve is dish shaped or concave on the |

surface nearest the air pump, and that the

two edges of said surface are brought to a

pressure of air in the
open the valve, which will be aided in clos--
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polnt, or a very thin edge 2, so that the
valve will present a very small seat or bear-
ing, and from its peculiar shape, will ex-

pose the same or about the same surface to

the pressure of air 1n the air pump as 1s
exposed to the back pressure in the receiver
ke k,—forming a balance wvalve, thus the
pump, will readily

ing at the proper time by the spring 7.
What we claim as our invention and im-

- provement in atmospheric air engines, 15—

Supplying the air pump from a receiver

‘into which air has been condensed by a hand
(the

pump, auxiliary engine or otherwise,
hand pump or auxiliary engine being used

for the purpose of charging and sustaining
~a uniform pressure in the receiver from
which the air pump 1s supplied) when the
same 1S done in combination with a

second
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receiver 1nto which the air 1s to be still more =

compressed and maintained at a uniform
pressure or nearly so, by the. apphcatmn of

heat to the air on 1ts passa,ﬂ‘e, to the working
cylinder, all 1in the manner and for the pur-

poses herein above set forth.
JAMES A. WVOODBURY
- JOSHUA MERRILL -
GEORGD PATTEN.

VVltnesses |
-~ Ezra LINOOLN,
Joserrr GAVETT,
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