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To all whom it may concern: 
Be it known that I, HENRY EssEX, a citizen 

of the United States, residing at'Buifalo, in 
the county of Erie and State of New York, 
have invented a new and useful Caloric-Ens} 
gine, of which the following is a speci?cation. 
My invention relates to an improvement in‘ 

air-engines in which the'same air is alter 
nately heated and cooled and in which a dis 
placer-piston and a working piston operate in 
the same cylinder; and the object of my im 
provement is 'to obtain a greater e?ective 
power. I attain this object by combining the 
cylinder,working piston, displacer-piston and 
furnace as. illustrated in the accompanying 
drawings, in which— 
Figure 1 is a vertical lengthwise section of 

these parts of a toy engine; and Fig. 2, a ver 
tical crosswise section of the cylinder, dis 
placer-piston, and furnace at a part of the 
stroke when a part of the displacer-piston is 
at the center of the furnace. Fig. 3 is a plan 
view,partly in section, of the invention, show 
ing the connections between the pistons. ' 
Similarletters-refer to similar parts through 

out the several views. . 
A represents - the working- piston ?tting 

nearly air-tight at its front end in the cylin 
der 0. In the same cylinder operates the dis 
placer-piston B, but so loosely that the air 
‘passes freely between it and the cylinder.'_ 
D is the furnace, placed at the middle part 

of the cylinder. , ~ 1 

E is agas-?ame; F, the connecting-rod; G, 
the displacer-piston rod. ' ' 

In Fig. 3 the connections between the'pis- 
tons are shown, H being a ?y-wheel, I being 
the shaft carrying the same, and K a crank 
disk on the shaft. The piston-rod G of the 
displacer-piston is connected to a crank-pin 
N on the ?y-wheel by a link L. The crank 
pin M for the connecting-rod F of the work 
ing piston is set about one‘qnarter turn dis 
placed in relation to‘ the crank-pin N of the 
link of the displacer-piston. By this when 
the displacer~piston is all the way in the work 
ing piston will be about half-way on its move 
ment out. 
The surrounding air is suf?cient for cool 

ing the ends of the cylinder in this toy engine, 
so no water-cooling jackets are shown. The 
working and displacer pistons are so con 
nected that the displacer-piston ?rst moves 
away from the furnace. The air between the 
pistons is then heated by the furnace. Then 

the expanding air forces out the working pis-x 
ton. *Then the displacer-piston moves to; 
ward thefurnace. The air then cools. Then 
the contracting air allows the outside air to 
force the working piston in. ' 

' In other air-engines having the displacer 
piston and working piston operatingin the 
same cylinder the furnace has been placed at 
the end of the cylinder, and the full effect of 
the expanding air could not be exerted on the 
working piston because the air had to pass by 
the cool end of the displacer-piston and be 
come cooled before it could. get at the work 
ing piston, and consequentlyin such engines 
only about half as long a stroke as that of the 
displacer- piston could be obtained for the 
working piston. My improvement of plac 
ing the furnace midway of the cylinder gets 
theexpanding hot air directly and with full 
eifect against the working‘ piston,'and con 
sequently makes about as long a stroke for 
the working piston as for the displacer-pis 
ton, thus doubling the ef?ciency. 

I do’not con?ne myself to any particular 
way of making the cylinder, the furnace, the 
displacer-piston, or the Working piston. Ob 
viously in larger engines packing-rings or 
leather packing might be necessary to make 
the Working piston keep tight in the cylin 
der, and water-cooling jackets would be nec 
essary to keep the ends of the cylinder cool. 
What I claim as my invention, and de 

sire to secure by Letters Patent of the United 
States, is—, 

l.' The combination in an air-engine,of the 
single cylinder 0 having a free interior space 
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from end to end, the working piston A, oper< 
ating in one end of the said cylinder, the co 
axial‘ displacer- piston B, operating in the 
other end of said cylinder, and the furnace D, 
placed at the middle part of said cylinder so 
as to heat the air in the free space between 
said working piston and said displacer-pis 
ton,‘substantially as described. . 

2. In combination, an upright furnace D, a 
cylinder extending through the same and sup 
ported thereby and a displacer and working 
piston operating in the opposite ends of the 
cylinder, the said furnace being arranged to 
heat the space between the pistons, substan 
tially as described. 

HENRY ESSEX. 
Witnesses: 

E. M. SENFTLE, 
W. J. BURNS. 
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