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Specification of Letters Patent No. 22,281, dated December 14, 1858.

To all whorm it may concern:

Be it known that I, Jorux Errcssox, of the
city, county, and Sta,te of New YGIL have
invented certain new and useful Improve-
ments 1 Air-Engines; fmd 1 do hereby de-
clare that the followmo is a full, elear, and
exact deseraption of the salie, reference be-
had to the accompanying drawings,
maklnﬂ a part of this specification.

My 111’&“611‘[1011 ¢onsists 1n o ‘constructing,

working pistons within a single eylinder,
that the cold supply air in bemfr transferred
to the heater for the purpese of having

its tension augmented, shall cool that por-

tion of the cyhnd'er in which the working
piston moves and kéep 1t at so low a tems
perature that any kind of metal or any other
suitable inaterial, such as leather, may be
employed for 1'ende11ng the piston a1r-t1ght
In order to effect thig, I connect the work-
g and supply plstons to the crank of a fly-
wheel shaft by a system of levers, rock-
shafts and connecting rods of such a ‘hature
that an alternating accelerated and retarded
reciprocating mov ement will be imparted to
the two pistons, capable of effecting the ‘de-
sired transfer of the air and COOllIlﬂ' ot the

working cylinder and at the same Ttime to

produce motive power.

My invention also consists in conveying

the supply air from the cold end ot the
cylinder to the opposite end by such means
that every particle of the air to be heated

1s made to traverse the entire length of the
heater;

to the dmwmcr which represents a 101101tu-

dinal section ot an alr-engine with a smnle
cylinder.

To enable otheis to ftpply my 1mvention

to use, I will proceed to descrlbe 1ts con-

%tructlon and operation.
A, is an open working cyhnder.
@, is a working plston

¢, 1s an air-tight leather packing secured
to the plston by means of a follower.

o’ ¢, is the piston-rod, composed of a
broad flat bar kept 11 a pamllel position by
a guide-piece 0.

' ', 1s the qupplv piston made hollow with
a concave head ¢’. This piston is elongated
toward the lle‘ltE‘I the elonmtmn tormuw
an open cylinder as shown at ¢, ¢ the
hollow part between the two heads ¢ and ¢’

15 to be filled with pounded charcoal or other

| nonconducting substance.

-around as shown at ¢/,

all of which will be shown by the
to]lowmﬂ description, reference being had

_0011113115‘[1011 through

_ The circamiter-
ence of the supply piston ¢ is notched all
the notches resem-
bling the spaces between the cogs of a spur
wheel. The supply piston 1s also provided
with a metallic packing ring ¢*, which fits
the bore of the working cylmder and forms
an airtight joint when pressed against the
back face of the supply piston- Tread during
the inward mbotion of the supply. plston
Durmo the outward motion of the pzstcm
the ring is perinitted to move back against
the cheeh-pmg ¢, a ‘communic¢ation bemo
thereby established ‘which allows the air to
pass freely through the notcheés and behind
the packing ring Toward the heater,

- d, is the pmton -tod of the supply piston,
made to pass through a stiffing box ¢’ in the
main piston and held in pﬂra]lel position by
the onide piece .

, 1s the heater, consisting of an open eyl-
111der with a spherlcal head ¢’’, the open end
being secuved to the flange of the working
cylmder or to 1ts plolonéatlon as shown at

at

¢’. The said open end of the heater 1s pro-
vided with a brick fr(mt e””’, and fire-
door* |

7, 18 the fireplace; 7/, the grate: ’, brick
lining placed a short distance from the
heater to allow the heat after leaving the
fireplace to act properly on the 11151(16 of
the heater.

7‘”’ is the ashpit, and 7 the flue for cariy-
ing off the productg of combustion. In en-
d’lnes of small power, I carry this flue di-
rectly to. the chimney; but in engines of
greater power, 1 first pass the products of
the annular space
formed between the working eylinder or its

prolonbatmn and a suri oundmg Jacket com-

- posed of some non-conducting substance.

¢, 1s a cylindrical casing, open at both
ends, reseinbling a telesmplc tube large
enough to allow the supply piston to work
freely within.
inside of the working cylinder or its proloi-

gation by small socket bolts passing through
the space between the cylinder and the tube,

or bV other methods that do not interfere

with the free passage of the air through this
space.

A’ 15 a cavity formed on the inside of the

veying the air rea dily from every part of the
cncumference to the exhaust valve 4. This

' valve is to be actuated by suitable valve

This tube is secured to the
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- working cvhnder or 1ts prolongation for con-
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- the cylinder and supported by pillow blocks
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- transmitting the motive power of the work-
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blocks secured to the
of the working cylinder or otherwise sup--
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gear connected to the fly-wheel shaft in .
such a manner that the valve will open when |

the supply piston has performed the out-
ward stroke, and close somewhat in advance
of the completion of the inward stroke of
that piston.

7, 15 the inlet valve inserted in the main

piston, guided by the stem <’, and held

against the valve seat by a spring or balance
welght. .

KK, 1s the rockshaft extending across the
cylinder, terminating a short distance be-

hind it and supported at each end by pillow
lange of the open end

ported by appropriate side frames.
k', 1s a lever attached to said rockshaft

for moving the supply piston by means of

friction rollers %”, and a crosshead 4.

k""" 1s another lever, also attached to said
rockshaft, outside of the cylinder. -

[, 1s another rockshaft extending across

as before stated. .
[’y 1s a lever attached to rockshaft 7, for

1ng piston. The upper end of this lever is
mserted into the main piston rod, appro-
priate bearing brasses being applied in the
rod for receiving the thrust of the lever.
!’” 1s another lever also attached to the rock-
shatt /, close by the side of the lever 2””".
., 1s the fly-wheel shaft; m’, the crank at-
tached thereto, connected to the levers A’’’
and /7, by means of connecting rods », and o.
It will be evident on examining the draw-
ing and the relative position and movement
of the crank, connecting rods and levers de-
scribed, that the two pistons will complete
the outward stroke nearly at the same time;
and that during the inward stroke, the sup-
ply piston not only performs a much longer
movement than the working piston, but also
that the former completes i1ts movement be-
fore the latter. It has been stated that the
exhaust valve A opens at the termination of
the outward stroke of the supply piston.

-~ It will therefore be seen that as this piston
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65 vanced, and that it soon overtakes the former |

behind the supply piston will

moves away from the working piston dur-
1ing the mward movement, fresh cold air
will be drawn in through the self-acting
valve 7, filling the space formed between the
two pistons; at the same time the heated air
pass off
through the exhaust valve 4. It will further
be seen that during the outward motion of
the supply piston, its packing ring will be
drawn back and thereby allow the air to pass
through the notches ¢’’’, from the cold to
the hot end of the cylinder. IFurther ex-
amination of the crank and lever movement
will show that when the working piston has
performed a very small portion of the out-

ward stroke, the supply piston is far ad-

stroke and thus supply motive force.
return stroke 1s effected by various means,

22 281

and moves with 1t to the end of the stroke.
The cold a1l drawn 1n and confined between
the two pistons during their inward move-

ment will consequently be transferred to the
space between the heater and supply piston.

The pressure produced by the increase of

~temperature during this transfer will propel

the working piston through the outward
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such as the momentum of the fly wheel

alone,—the momentum together with a bal-

~ance weight placed in the rim of the wheel ;—

the coupling of two similar engines together,

~with their driving cranks placed in opposite

darections ;—or by atmospheric pressure act-
ing on an air-tight piston connected to the
engine, a vacuum being formed during the
outward stroke of the working piston.
-1 have now particularly to describe the

| telescopic tube or casing ¢. This tube as be-

fore stated is secured to the inside of the
working cylinder or its prolongation, the

| diameter being sufficient only to admit the
supply piston to pass through, but having
‘ample space outside to admit a free passage

of the air to and from the heater. It will be
seen that when the supply piston moves out-
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ward, the air, during its transfer and after

1its passage through the notches, must trav-
erse the whole distance outside of the tube

‘until 1t reaches its extreme end, after which

1t must also traverse the entire length of

the heater, as well as the interior of the

tube ; consequently every particle of air must
pass over the entire heating surface, dur-
ing the transfer from the cold to the hot
end of the cylinder. I have further to no-

‘tice that during the discharge of the hot

air through the exhaust valve, heat is all
the while being imparted to the tube and

‘cylinder by the escaping air. The heat thus

mmparted is in due course given out again to
the cold air in the passage to the heater.
The hot air escaping from the exhaust valve
I employ for various purposes, such as
warming buildings and boiling liquids. In

‘cases where the draft of the chimney is in-

suilicient to keep up the combustion in the
fireplace, I carry the escape air into the cen-
ter of the chimney, on the principle of the
steam blast of a locomotive engine. T like-
wise, 1n some cases, carry a portion of the

cscape air under the grate in order to stimu-

late the combustion.

In relation to the packing ring of the sup-
ply piston, I have to state that it serves the
two-fold purpose of packing and valve, and
that 1t 1s instrumental in cooling that end of
the cylinder 1 which the working piston
moves by permitting the cold air to pass

simultaneously through all the notches and
thereby to sweep the entire inside of the
cylinder during the time that the supply
piston 1s- moving out; while it effectually
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shuts off the return of hot air during the in-

ward movement. It is proper further to
state that the cooling process here described,
besides its other advantages, 1s instrumental

in imparting considerable heat to the air

during the transfer, since the cooling of the
cylinder is etfected by the air to be heated.

What 1 claim as my invention, and de-
sire to secure by Letters-Patent, 1s:—

1. The within-described system of levers,
rockshafts, and connecting rods, or 1ts
equivalent, for combining the supply and
working pistons with the crankshait of the
engine to produce the operation hereln
specified.

‘2. The ring ¢*, the notches ¢/, check pins |

¢®, and the elongation ¢’’, of the supply pis-
ton, or their equivalents, for effecting the re-
quired transfer of the air to and from the
heater and the cooling of the cylinder and
preservation of the packing of the working
piston.

3. The telescopic tube g, applied within
the working cylinder and its prolongation,
by means of which tube the air 1s brought
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in proper contact with the heating surfaces,

substantially as herein set forth.
J. ERICSSON.

Witnesses:
Hexry T. BrowN,
W TuscH.
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