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To all, whom it invay concern: 
Beit known that I, GEORGES AUGUSTEMAR 

CONNETT, a citizen of the French Republic, re 
siding at Paris, France, have invented certain 
new and useful Improvements in and Con 
nected with Thermal Expansion-Engines, of 
which the following is a full, clear, and exact 
specification, and for which I have obtained 
patents in France, No. 263,582, of January 30, 
1897, and in Luxemburg, No. 2,921, of July 29, 
1897. 
Although the efficiency or economic coeffi 

cient of gas or other explosion motors in gen 
eral may be much greater than that of steam 
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motors, there exists, nevertheless, in these 
more perfected forms sources of inevitable 
loss of energy. It is very well known that 
the very high temperature produced by the 
explosion of a gaseous mixture (a tempera 
ture which varies from about 1,000 to 1,700° 
centigrade) would produce in cylinder and 
piston motors a heating of the walls of the 
cylinder and other parts which is incompati 
ble with good working and the duration of 
the working parts. Recourse is therefore had 
to the employment of a circulation of cold 
water around the cylinder; but the action of 
this current of Water causes a lowering of 
temperature sufficient to considerably mod 
ify the effects of expansion and the efficiency 
of the motors, especially during the period be 
tween the explosions, a period which is rela 
tively long. Besides this the exhaust-gases 
carry of a large quantity of unutilized heat 
and the mechanical transmitting organs in 
any cylinder and piston motor absorb a con 
siderable quantity of the power exerted. 
The invention which is the object of the 

present application for Letters Patent relates, 
mainly, to a gas-mixture generator which per 
mits of the heat produced being utilized in 
the most perfect manner and of a transfor 
mation into work of a greater proportion of 
this heat than has hitherto been effected. 
This generatorisintended to “totally util 

ize, so to speak, the heat furnished by the pro 
duction of a gaseous mass in movement of 
which the power may serve to Work an air 
propeller, a turbine, an air-compressing ma 
chine, or, if need be, a cylinder and piston 
motor. 

v, heated by a burner O. 

This generator is diagrammatically repre 
sented partly in section and partly in eleva 
tion in Figure 1 and in plan in Fig. 2, while 
Fig. 3 is a section on line A B of Fig. 1, and 
Fig. 4 a detail of a modification. 
A reservoir R, containing any convenient 

liquid fuel-petroleum, for example-is pro 
vided at its lower part with a pipe a for the 
passage of this liquid. This pipe a leads to 
a feed-pump b, whose delivery is variable, as 
will be hereinafter described, and which is 
putin motion by the motor. This pump, pref 
erably constructed as will be hereinafter de 
scribed, sends the fuel under high pressure 
say one hundred to two hundred pounds per 
square centimeter-by a tube hinto a capsule 

- By feeding this 
burner by means of a pipe passing from pipe 
h the quantity of heat which it furnishes is 
rendered roughly proportional to the delivery 
of the pump. The petroleum is volatilized 
in this capsule U and escapes in the form of 
superheated vapor by a very small jet Q with 
a velocity which is variable and proportioned 
to the delivery of the pump. 

In line with the jet q is a tube it or a series 
of tubes at v, having one end slightly flared, 
the extremity of the one tube it entering the 
flared extremity of the tube , placed imme 
diately following. The flared bases of the 
tubes are open to the atmosphere, and it fol 
lows that the petroleum-vapor in passing into 
the successive tubes to draws in atmospheric 
air and that it forms thus an increasing mass. 
of mixed combustible... gases. By making 
these tubes movable one with respect to the 
other and by adjusting their respective posi 
tions the quantity of air drawn in, and conse 
quently the proportions of the combustible 
mixture, may be regulated. On the other 
hand, it is possible by increasing the action 
of the pump to increase the pressure of the 
combustible mixture, which latter may attain 
a pressure of eight, ten, or even twenty 
pounds per square centimeter. 
The mass of gaseous combustible matter af 

ter having passed into an appropriate mixing 
devicea (constituted by a network of metallic 
wires or the like) for the purpose of being 
completely broken up and mixed penetrates 
by a constriction, which augments its velocity, 
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into a combustion-chamber A. This cham 
ber, provided with verythick walls and with 
cooling wings or webs and lined interiorly 
with a layer M of refractory matter, consti 
tutes a true injector for the products of com 
bustion. This injector may take an annular 
form, as indicated in Fig. 1, or a central jet 
form, as indicated in Fig. 3. 
The gaseous mixture is ignited in the cham 

ber Aby means of an electric spark or by any 
other convenient igniting device. 
Around the chamber A and so as to com 

pletely surround its longitudinal surface is a 
tube B, of which one end is flared and open 
to the atmosphere. That part of this tube B 
which surrounds the chamber A is of funnel 
shape, while the more nearly cylindrical part 
TB' of the said tube is in its turn surrounded 
by the flared part of a tube CC' of greater di 
ameter than the corresponding parts of the 
tube B B'. The flared ends of these succes 
sive tubes are all open to the atmosphere. I 
thus obtain a series of tubes in which the 
products of combustion from the chamber A 
are expanded, drawing in airheated between 
the conical surfaces B and A and C and B. 
This injecting system combined for the com 
bustion of the gaseous mixture and the flow 
of air drawn in with the products of combus 
tion renders any cooling-jacket unnecessary. 
The heat radiated is utilized for the heating 
of the air drawn in. The mass of gaseous 
mixture thus generated and put in movement 
may before being passed to an appropriate 
motor-such as a fan, turbine, reciprocating 
motor, or the like-be received in any suit 
able reservoir. 

It is clear that by causing the successive 
tubes to slide one within another it is possi 
ble to regulate in any convenient manner the 
quantity of air drawn in, and thus regulate 
the proportion of the gases in the mixed mass. 
By means of a series of detents or baffle 

plates the Speed of the moving gaseous mass 
may be diminished and the said mass greatly 

I thus realize a new method of 
utilizing the calorific effect of the combusti 
ble matter, transforming the calorific energy 
into a moving mass of burned or burning gas, 
the important factor in this quantity of mov 
ing gas being its mass. 

In Order to maintain constant the pressure 
of the gaseous mixture at its entrance into 
the motor and at the same time to regulate 
the feed of the generator, I have devised the 
feed-pump diagrammatically represented in 
Fig. 1 and 2. In the body of the pump b, fur 
nished with the admission-valves d and the 
exhaust-valves c, moves a pistone. On the 
external extension of the piston-rod is fixed a 
flanged pulley i, rotated by the motor. A 
guide or cam wheel g, attached to the pulley 
i or fixed upon the same axle, has a groover, 
which serves as a guide for the pin or projec 
tion k on the rod n. This rod n is attached 
to one of the faces of the piston p, which 
moves in the cylinder n. To the other face 

of the piston p is attached a spring R', which 
tends to push the piston toward the bottom 
part F of the cylinder. This bottom part 
communicates by means of a pipe S with the 
tube through which escapes the gaseous mix 
ture. The gases penetrating into the pipe S 
will therefore have the pressure which they 
have at their entrance into the motor. The 
pulley receives from the motor a movement 
of rotation. The cam-wheelg, rotated by this 
movement, will cause pin k to follow the 
groove r, and the piston p will then have a 
tendency to compress the spring R'; but if 
the resistance of this spring is sufficient the 
pink will, on the contrary, force the guide 
wheel g and the piston e, attached to this 
guide-wheel, to be displaced. The piston will 
compress the aspirated gases and force them 
back toward the burner. This arrangement 
permits of the transformation of the move 
ment of rotation communicated to the motor 
by the pulley i into a reciprocating move 
ment of the piston, having for a result the as 
piration of the combustible gas from the res 
ervoir R and the forcing of the same toward 
the capsule v or directly into the chamber A', 
heated by the combustion-chamber A when 
the motor is in action. 

It will be readily understood that, on the 
one hand, the pistone will have a number of 
movements proportional to the speed or to the 
number of rotations of the motor-shaft, while, 
on the other hand, (on account of the com 
munication given by the pipes,) the course of 
the piston p will be as much feebler as the 
pressure of the exit gases of the generator is 
stronger. It results from this that the duty 
of the feed-pump will be inversely propor 
tional to the pressure of the gaseous mixture 
and directly proportional to the number of 
turns of the motor. The pump will therefore 
tend automatically to retain constant the 
pressure of the gaseous mixture at its exit 
from the generator. 
As oscillating lever G, of which the ex 

tremity bears upon the rod in of the piston p, 
permits of the pink being displaced by hand, 
and thus to put the pump in motion for start 
ing purposes. A counter-spring thrings the 
lever G. back to its normal position after each 
stroke. 
As has been indicated above, the burner O 

serves simply to volatilize the petroleum and 
direct its movement. As soon as the Walls of 
the combustion-chamber A have acquired a 
sufficient temperature the tap 21, feeding the 
burner, may be turned off, and the petroleum 
will be directly volatilized on the interior of 
the conduit made in the Wall of the combus 
tion-chamber A. 
As I am able to dispose at the exit from the 

generator of a considerable mass of mixed 
gases under pressure and in motion, my ap 
paratus may be applied not only as a gener 
ator for any convenient form of motor, but 
in allowing the gaseous mixture passing from 
the injector to escape into the atmosphere and 
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combining this feature with the resistance 
opposed by the surrounding air a reaction is 
created which will have for effect the dis 
placement of the generating apparatus in a 
direction opposite to that of the escape of the 
air by the tubes BC. It is conceivable, then, 
that in adapting the apparatus in a conven 
ient manner to a vehicle-such as a carriage, 
boat, or balloon-a motion of the vehicle may 
be obtained in a direction opposite to that of 
the escape of the expanded air. My appara 
tus tends, then, to move by simple repulsion 
in a surrounding medium after the manner 
of a rocket. 
Having now described my invention, what 

I claim is 
1. In combination, the motor, the fuel-res 

ervoir, the combustion-chamber, the connec 
tion between them, the pumpin said connec 
tion, means for operating the pump from the 
motor, and regulating means for the pump 

having a pipe connection. With the motor ex 
posed to the pressure in the motor, said regu 
lating means being mechanically connected 
with the pump substantially as described. 

2. In combination, the motor, the combus 
tion-chamber, the fuel-supply, the pipe con 
nection between them, the pump in said con 
nection, the pulley i connected with the mo 
tor and the piston of the pump, the cam 
rod m carrying the pink, the cylinder in the 
piston p therein connected with the rod n, 
the spring R and the connection between the 
opposite side of the piston p and the motor, 
substantially as described. 
In witness whereof I have hereunto set my 

hand in presence of two witnesses. 
GEORGES AUGUSTE MARCONNETT, 

Witnesses: 
ANDRE MOSTICKE, 
EDWARD P. MACTLEAN. 
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and pin le for reciprocating the piston, the 
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