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To all whom it may concern:
Be it known that JOHN ERICSSON, deceased,

late of the city, county, and State of New
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York, did invent a new and useful Improve-
ment in Air-Engines, of which the following
i8 a specification, reference being had to the
accompanying drawmns

This invention relates to that class of air-

engines in which the air is exhausted from

the cylinder after every stroke of the piston.

The improvement will first be deseribed in
detail with reference to the accompanving
drawings of an engine embodying the im-
plovement and. 1ts novelty will afterwmd
be pointed out in the claims. |

"Figures 1 and 2 in the drawings represent
elevations taken at right angles to each other
of the engine. Fig. 3 represents a central
vertical sectlon ina plane parallel with Fig. 1.
Fig. 4 represents a horizontal section taken
nem‘ly in the line x «,shown in Fig. 3. FKig. 5
is a plan view of the supply-eylmder a,nd its
connected parts.

Similar letters of reference designate cor-
resl)ondlnﬂ'pa,rts in all the figures.
- A is the supply-cylinder of the enﬂme con-
taining the supply-piston A’.

B is the ‘working-c¢ylinder GOIlt&lI]lIlﬂ the
working-piston B’.

C is a heater which constitutes the princi-
pal novel feature of the invention, the said

heater being entirely separate from the work-

mg-cylmder and being connected with the
supply-cylinder by a pipe D for the purpose
of receiving air from the latter cylinder and
heating it bef01e its introduction to the work-
1nn'-cy11nder

The heater C is represented as having its
outer portion or casing supported by st.:md—-
ards C” on a bed-plate E and the said casing
1S represented as supportmg a valve-boex F
which in turn supports the Workmﬂ'-eylmder

B. The supply-cylinder A is supported by

standards G erected upon the working-cylin-
der, and these standards contain or support
the bearings for the crank-shaft H of the en-
gine. The supply and working pistons A’

and B’ are 116‘1dly connected ton"ethm by rods

a, and the working-piston is connected by a
connecting-rod b with the engine-crank.

The V&lve-bo*{ F contains two chambers m
n, of which m is always open at the bottom,
as shown at m’, Fig. 3, to the heater, and the
other n is always open, as shown at ', tothe
atmosphere.

In the bottom of the W01k1nn'-cylmder B
there are provided openings fitted with valves
¢ and e, communicating with the chambers
m n of the valve-box F The valve 2, which
is the induection-valve of the cylmder opens

downward and outward from the cylinder,

50

55

6o

and the valve e, which is the eduction-valve, -

opens upward and inward to the cylinder.

These valves are connected with rock-shafts
v/ and ¢’, which work through the side of the

valve-box F, as shown in Fig. 4, and which

are furnished outside of thé said box with
arms ?* €%, to which are connected rods 2° €,
operated upon to open the valves by means

of two cams <* ¢! on the crank-shaft H, the

valves being closed by springs 2° ¢° applied

1o the sa,ld rods. It-will be understood that

-the cam 2% 1s the cam for induction and cut-
of |

, and the cam ¢! is for the eduection. :
- The supply-cylinder A is furnished with an

inlet-valve ¢, which opens inward to admit
alr from the surrounding atmosphere.
valve is connected with one end of a lever ¢/,

working on a fulerum ¢° outside of the eylin-
der, the other end of the said lever having
connected with it a rod %, which is operated
upon to open the said valve at the proper
time for the admission of air to the eylinder

by means of the cam c¢* on the crank-shaft,

the said rod being operated upon by the
spring ¢’ to close the said valve at the proper
time. There is another valve d in the upper
end of the supply-cylinder at the place where
the pipe D is connected. This valve opens
outward and operates automatically, being
opened by the compression of the air in the
said cylinder by the upward movement of the
piston A’ and closing by its weight, aided by
any back-pressure in the pipe D,

- The heater C, which is here 111ustra,ted and.

which 1s the form to be preferably used in

75

This

80

go

93




431,729

- best shown in Fig. 3, of a pot k, placed below

IO

thevalve-box,three jackets f g i surrounding
said pot, and a petticoat [ dependent from the
valve-box within the said pot. There 1s com-
munication between the interior of the jack-

in the jacket g, and there is also communica-
tion with the upper part of the interior of the
pot % from the space between the jackets g &
through short nozzles 0 0. The pipe D from

the working eylinder communicates with the.

upper part of the space between the jackets

f¢g. In the bottom of the heater there is an

opening p, under which is placed the heat-
generator, which may beof any suitable kind.
I have shown as such generator a gas stove

or burner I, which is attached to or has at-

"~ tached to it a plate J, which is of a size and
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~as shown in Figs.1 and 2, the top of the | opened by the cam e, and the valve-gear in-

- the Dburner is within the heater and only
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p in the bottom of the heater.

construetion to adapt it to close the opening
_ To this plate
J is attached a socket J’, which 1is fitted to
slide up and down easily on a fixed post J=,
secured in the bed-plate E. The burner or
stove applied below the heater is capable of
being raised and lowered by means of a hand-
lever K, working on a fixed fulerum g below
the heater., When in its raised position, it
may close the opening p in the bottom of the
heater, as shown in Fig. 3. When lowered,

burner is way below the bottom of the heater.

losive effect such as is common in the ap-

carrying out the invention, is composed, as |

in the supply-cylinder will be compressed,
opening theoutlet-valve d, to passout through
the pipe D into the heater, wherein it will
first pass downward through the space be-
tween the jackets f ¢, thence through the

holes ¢’ into the space between the jackels
ets 1 g at the bottom by meansof openings ¢’ | ¢

h, wherein it will pass upward to the noz-
zles 0, and through the said nozzles into the
upper part of the pot k, circulating downward
between the interior of the said pot and the

exterior of the pétticoat /,and thence upward

through the petticoat [, making its exit from
the heater through the opening m’ in the
valve-box. At the commencement of the up-

ward stroke of the pistons the valve ¢ is:

opened by the cam < and portions of the
valve-gear between it and the said valve, and

the heated air from the chamber m enters the

working-cylinder, wherein it exerts 1ts press-
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ure to force the working-piston upward. This

valve 7 is closed when the piston has traveled

a certain portion of each stroke,asmay bede- -

termined, say, one-half or two-thirds, to cut

Atthe commencement of the downward stroke
of the two pistons, the inlet-valve ¢ of the
supply-cylinder is opened by means of the
cam ct, and the valve-gear interposed between

90
off the supply of air to the working-piston.

95

thesaid cam and valve and the eduction-valve

¢ in thebottom of the working-cylinder 1s also

, | terposed between it and the said valve e, both
This provision for lowering the burner is to |

permit the gas to be lighted without any ex- |

35 P L at the end of said stroke.

plication of gas-stoves to air-engines when |

reached by the opening of a door in the side,
air is likely to be found. When the burner

shown in Figs. 1 and 2, there 1s a free circu-

any unpleasant consequence.
The burner which I propose to employ may

and needs no particular description.

flexible pipe R.

The gas-burner having been lowered to the

of these valves ¢ and e being kept open the
fulllength of the downward stroke and closed
After turning the
crank-shaft several times by hand the press-
ure in the air-heater will be increased to a

| point at which the engine will be self-operat-
~ in which case an explosive mixture of gas and |

ing, The larger the air-receiver the more

| turns of the crank-shaft will be necessary to
is lowered entirely clear of the heater, as |

reach this point of self-operation. The ca-

1 pacity of the air-receiver being several times
lation of air around the burner, and no such

- that of the working-cylinder, it is evident that
explosive mixtureis likely to be formed. The:

| the time allowed for the air to be heated is

gas can then be-ignited without danger or | justin proportion to their relative volumes,

| and that the larger the air-receiver is the
| longer the air will be exposed to the heat

be and is represented as of the Bunsen kind ‘|
To pro-
vide for theraising and lowering of the burner | pressure of the engine is determined by three

it is connected with the gas-service pipe by a

from the furnace. |
It may be understood that the working-

factors: First, the proportion between the di-

| ameters of the working and supply eylinders;
The operation of this engine is as follows:

second, the point of cut-off in the working-

| cylinder, and, third, the degree of heat to

position shown in Figs. 1 and 2, and the gas

having been lighted, the burner is raised by
the hand-lever K to its permanent position,
(Shown in Fig. 3.) Thegashaving burned for
some time, the various parts of the heater C,

aswell as the atmosphericair contained there-

by hand-power applied to its fly-wheel, or oth-

erwise, in the direction of the arrows shown

in Figs. 1 and 3, setting the supply-piston A’
‘and the working-piston B’ in motion.

Sup-
pose both pistons to be moving upward from
their lowest positions. Thecold air contained

which the air can be raised.

If the area of the supply-cylinder be half
that of the working-cylinder and the inlet-
valve of the working-cylinder be closed at
half-stroke, the amount of air used by the

| working-cylinder will just equal that fur-
in, becomeheated. TheshaftH isnow turned
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nished by the supply-cylinder and the work- -

ing pressure would be limited to that due to
the. confined air of atmospheric pressure
heated a certain number of degrees; but if
the supply-eylinder be of larger capacity, the

before, the engine will work with increased

130

| working-cylinder and cut-off remaining as
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pressure; or if the cut-off be shortened, the 2. The combinalion, in an air-engine, of a
two cylinders being proportioned as at first supply-cylinder and a working-cylinder hav-
mentioned, a corr espoudmg increase of press- | ing an inlet-valve at the bottom, of an air-
are will take place. It may be here men- heater situated below said wmkmn -cylinder
tioned that to large engines it may be neces- | and valve and congisting of a pot open to said
sary or desirable to apply a separate pump | valve, a petticoat within the said pot also
for compressing ‘the air in the heater before | open to said valve, and  a series of jackets
starting the engine, and to compress the air | outside of the said valve having inlet and
in the receiver by such pump to a point at | outletopenings at top and bottom alternately,
which the engine Wlll start and be self-oper- | the inner one of said jackets being open to
sald pot and the outer one having a commu-
nication with the supply-cylinder, substan-
tially as and for the purpose herein set forth.
3. The combination, in an air-engine, of a
heater having an opening in the bottom and
a burner fitted to said opening and capable
of being removed downward therefrom for
ignition, substantially as herein set forth.

"EDEN SPROUT,

GEORGE H. ROBINSON
CORNELIUS 8. BUSHNELL
E’,Lecutozfrs of the estate of John E’mcsson de-
ceasec

What is claimed as the invention, and de-
sired to have secured by Letters Patent 18—
1. The combination, in an air—engine, of a
working-cylinder and piston, a heater sepa-
rate from the said working-cylinder, a sup-
ply-cylinder and piston above said working-
cylinder and piston, a supply-pipe and a
valve therein between the upper end of the
supply-eylinder and the heater, a crank-shaft
between said cylinders and connections, sub-
stantially as herein described, between said
crank-shaft and pistons, a valve-box contain-
ing two valve-chambers between the heater
and working-cylinder, one of said chambers

-————_—-——_—I-—-—m_m—-_—-
T

“Witnesses to the signature of K. Sprout:

being open to the heater and the other open A.'T. BROWN,

to the atmosphere, a valve in each of said  MaRCUS M. SCHENK.

chambers for communicating with the work- | "Witnesses to the signatures of Georn'e H.
ing-cylinder, and valve-gear actuated by said Robmsan and Cor 11elms S. Bushnell:
crank-shaft for operating the said valves, - FREDK. HAYNES,

substantially as herein described, | GEO. BARRY.

35

40

435




	Drawings
	Front Page
	Specification
	Claims

