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December 16 1876; 

To all tohom it may concern ; * 
Be it known that I LUIGI D'AURIA of 

Gaetano in the County of Castellamare di 
Stabia near Naples in the Kingdom of Italy, 
hayeinvelted anew anduseful Improvement 
in Motive-Power Engines; and do hereby de 
Clare that the following is a full clear and 
exact description ofthe same referencebeing 
had to the accompanying drawings forming 
a part Of this SpecifiCation in which? 
Figurelisafrontelevation Fig.2isaside 

elevation and Fig.3is a vertical section. 
This invention Consists in a new motive 

power engine Consisting of an endless chain 
Or belt of pistons runningaround and trans 
mitting motion to two pulleys and through 
two Chambers one of which formsaworking 
Cylinder and the other is uSed to Contain a 
liquid abutment to prevent the escape of the 
motive power in the manner hereinafter set 
forth; and it further Consists in the Combina 
tion of the working-eylinder and piston of a 
Steam orother analogous engine with a liquid 
abutment So.arranged that it Cannot enter 
the Cylinder while the engine is in operation. 
A BC forms the Case orframe ofthe engine, 

and Consists oftwo Cylinders one of which is 
Smallest at its upper part A and of Such an 
internal diameterastofitthe pistonsandform 
the Working-Gylinder ofthe engine Below A 
the Size of the Cylinderis inereased so asto 
equal that of C in order that the pistons may 
passfreelythroughwithoutfriction Mounted 
in Suitable bearings above the Center of the 
Space between the two Cylindersis the main 
Shaft Carrying the pulJey P and another pul 
ley P' is journaled in bearings in a paSSage 
Connecting the interior of the two cylinders. 
?Tound these pulleys runsa series of pistons, 
F Connected by short chains belts ropes or 
other equivalent devices or an endless Chain, 
belt rope orits equivalent having a series of 
pistons formed on or attached toitin any Con 
venient manner and at equal distances apart. 
AnyConvenient number of pistons may beem 
ployed; butthepiston-Counectionsand pulleys 
Should be So proportioned and arranged with 
TeSpect to each Other that the distanCe from 
Center to Center ofthe pistons Shall equalthe 
Gircumference of the pulleys or a multiple or 
equal Subdivision there0f So that the pistons 

will in turn lie in recesses formed toreceive 
themin each pulley. * 
At Sisasteam-port providedwith a valve, 

R by which theadmissiou ofsteam to the en 
gine is regulatetl; but before admitting it, 
enough liquid Should be p0uredinto the Gylin 
der C to-fill both oylinders up to the base of 
the working-Gylinder A When Steam is ad 
mitted through the valve R the pressure of 
the Steam acting on the liquid will drive it 
down the Ghamber Bup into the chamber C. 
thus forming an abutment to prevent the es 
Cape of steam through the open end ofsaid 
Cylinder C and Compellingit to act on the piS 
ton inthe working-cylinder A and driving if 
upward untilanother piston enters Said work 
ing-Gylinder and reCeives the preSSure of the 
Steaulinits turn Bythis means each of the 
pistons,in Succession isacted on by thesteam, 
and a Continuous Steady rotary movement iS 
imparted to the pulley P and to the Shaft on 
whichit iS Secured. 
ASeach piston rises out of the working-Gyl 

inder the Steam Confined between it and the 
next following escapes into the air It is ob 
vious however that theupperpart of the Case 
may be inclosed and the Steam paSSed into a 
Condenser if desired; but as nowshown the 
engine is worked without either Condenser or 
Gut-of although either or both of these may 
be used if preferred by making the proper 
Connections in the usual manner; but I Dre? 
fer to dispense with these devices in Order to 
make the engine assimple as possible. 
Forthe Same reason I have Shown but one 

working-Gylinder; but it is also obvious that 
by reducing the upper part of the Chamber C, 
Soast0 makeit ofthe Sameshapeasthe work 
ing-Cylinder A and So arranging the valve R 
that it Can turn the Stealu into the Working 
eylinderon chamber C and cutit offfromeyl? 
inder A (asis usually done in most forms of 
reversing rotary ellgines,) a reversible engine 
may be made; but when madein this mauner 
there must not be enough liquid used to enter 
the working-eylinders and valves must be 
employedat the base ofeacheylinder toallow 
of the eSCape ofair froln the eylinderin which 
the pistons are at that time deSCending. 
Any liquid not injurious to the metal of 

which the engineis made may be employed aS 
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anabutment ; yet Iprefermachinery-oil asit?norto theuse of theliquid abutmentonlyin 
serves to lubricate the pistons &C ; but to 
produce the most power with a small engine, 

the precise form of engine here shown, as it 
may be advantageously employed in other 

meroury Should be uSed As the liquid is | than rotary engines by Connecting the piston 
drivenupinthecylinderCuntilanequilibrium 
is formed between the steam-pressure aud the 
weight of the Column of liquid plus atmoS 
pheric pressure the height of the liquidin the 
cylinder C is Constantly varying with the 
pressure of Steam and by means of an ordi 
nary glass gage which may be set in the Side 
ofthe Cylinder the pressure ofthesteam may 
be as easily known as by the pressure-gage 
usually employed on steam-boilers because 
the height ofthe liquid as Shown by the gage, 
willindicate the pressure of the Steam in the 
boiler when the valve R is open so that the 
liquidin the chamber C not onlyserves as an 
abutment but alsosas a pressure-gage In 
the absence of a water-gage the steam-press 
ure maybeapproximatelyascertained by look 
ingdownthechamber Cand notingthe height 
of the liquid therein. 
To preventloss of heat byradiation the en 

gine may be Set in the boiler and secured 
thereto by the flange E formed on the Casing 
for this purpose. 
Idonotintend tolimitmyself totheemploy 

ment of Steam as water hot air gas orother 
motive power maybe used ifthe appropriate 
liquid abutment beemployed foreach power; 

direct to a Crank. * 
I ain awarethat patents have been granted 

for engines Showing wheels immersed in 
liquids; but in these cases the liquids offerre 
sistance to the passage of the motive power 
uearly equalin all directions and can hardly 
be Said to act aSan abutment Should Steam 
be nsed in Such engines the liquid becomes, 
practically a condenser and so prevents the 
fullaction of the steaul being obtained.? 
What Iclaim as new and desire tosecure 

by Letters Patent is? 
1 The Combination with a Series of Con 

nected pistons and the pulleys P P' of a 
working Cylinder A and liquid-chamber BC, 
Substantially as desoribed. - 

2. The combination of the cylinder and pis 
ton of asteam or other analogous engine with 
a liquid abutment when the oylinderis So ar 
ranged that the liquid abutment is prevented 
from entering the Same substantially as and 
for the purpose Set forth, - 

- LUIGI D'AURIA. 

Witnesses: 
RoBT H.WARD, 
P?TARRO? 


