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No. 89,554. 

UNITED STATES 
latented May 9, 1905. 

PATENT OFFICE, 

HARLES LEMALE, OF ALFORT, FRANCE. 

CONTINUOUS INTERNAL-COV. BUST ON TUR so-VoTOR. 

SPECIFICATION formling part of Letters Patent No. 789,554, dated VIay 9, 1905. 
Application filed April 13, l903, Serial No. 152,356, 

7, (t/l, Luhon, it inctly concern: 
Beit known that I, CHARLEs LEMALE, a citi 

Zen of the Republic of France, residing in Al 
fort, Seine, France, have invented certain new 
and useful Improvements in Continuous lin 
tel'nal - Combustion Turbo-Motors, of which 
the following is a specification. 
The present application for patent has for 

its subject the improvements which I have 
made in the turbo-motor of my invention de 
scribed in my English patent of February 28, 
1903. 
The objects of these improvements are, first, 

to permit of obtaining a practical and com 
plete combustion of the gaseous mixture and 
of insuring the continuity of flow of the burned 
gases and, further, of avoiding losses of power 
due to the changes of direction which the 
gases had to undergo in the system described 
in the patent before mentioned. 
The said improvements include, first, effect 

ing the mixture of air and atomized combusti 
ble at the very moment when this mixture is 
on the point of penetrating into the combus 
tion-chambers, and thus just at the entry to 
said chambers; second, making the combus 
tion-chambers of such form that the inter 
nal walls thereof adapt themselves or cor 
respond to the gaseous stream or current in 
proportion as its volume increases in conse 
cluence of the dilatation produced by the com 
bustion; third, constructing the combustion 
chambers in a refractory material which pre 
vents losses of heat, and, fourth, introducing 
steam into the combustion-chambers, where it 
forms a mixture with the burned gases, the 
steam being preferally generated by the heat 
of combustion in said chambers. The ignition 
of the gaseous mixture is preferably effected 
by an electric spark, at least during starting 
of the motor; but I may arrange a platinum 
wire or wires in each of the combustion-cham 
loe's, which wires are maintained at a red 
heat by the combustion of said gaseous mix 
ture and serve as igniters for the latter inde 
pendently of the spark. Other means of ig 
initing the mixture may obviously be en 
ployed. 
The following description with reference to 

of the improvements which I have made in 
my system of turbo-motor to be well under 
stood. 

Figure is a longitudinal section of the 
turbo-motor provided with all its distribution 
and transmission parts. Fig. 2 is an end view 
of the admission and distribution parts; and 
Fig. 3 is a Section, on a larger scale, of one 
of the admission and distribution parts, clearly 
showing the conduits for air and liquid com 
bustible, the combustion - chamber, and the 
pipe or nozzle in prolongation of the latter 
and which discharges onto the vanes of the 
turbine. Fig. 4 is a longitudinal section of 
the combustion - chamber provided with a 
chamber acting as a cooler and vaporizer and 
with the expansion pipe or nozzle for the 
gases. Fig. 5 represents two combustion 
chambers provided with a pair of pipes or 
nozzles. 
The turbo-motor, Figs. 1 and 2, is composed 

of a disk fitted with vanes or floats S, carried 
by a flexible shaft T, mounted on the one hand 
in a ball bush or bearing Z and on the other 
hand by its prolongation Y in two pedestals 
W. W., between which is mounted the speed-re 
ducing pinion X. All around the disk are 
symmetrically disposed the admission and dis 
tribution parts-that is to say, the circular 
pipes and conduits P and M for supplying the 
air and the liquid combustible, respectively, 
the combustion-chambers l), and the pipes or 
nozzles E, in which the motive fluid formed by 
the burned gases expands to act by its live 
force upon the vanes of the turbine. The 
combustion-chamber's D-four, for example, 
in number-are formed of a chamber proper, 
of refractory material, A, insulated from all 
metallic parts by means of asbestos washers 
B, fitted at each edge. This refractory mate 
rial is surrounded by a sufliciently thick layer 
of pressed wood-ashes C or any other mate 
rial which is a bad conductor of heat. Around 
these ashes is disposed an envelop or casing D, 
of steel, closed at one end by the, neck or noz 
zle Eand at the other by a screw-plug F. The 
combustible under pressure is supplied 
through a bent pipe L, being already mixed 
with a portion of compressed air led by a spe 
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combustible is contained. The combustible 
flows through the circular conduit M and en 
ters the atomizers by the junctions or unions 
J. These atomizers are formed by conduits 
K, disposed in the axes of the combustion 
chambers and provided at their ends with cones 
N, provided with grooves of very narrow Sec 
tion. Perpendicularly to the said conduits 
K opens the circular conduit P, in which cir 
culates the air under pressure, this being of 
much larger section than that of the conduit 
M. The air under pressure passes through 
the annular orifice which surrounds the con 
duits K and mixes with the atomized combus 
tible, and the gaseous mixture thus formed 
traverses a number of wire-gauze screens Q. 
where it becomes more perfect before passing 
into the combustion-chambers proper, A. The 
ignition may take place by means of an elec 
tric igniter R, disposed quite close to the wire 
gauze screens Q, and the combusticn of the 
gaseous mixture is effected completely, thus 
generating the gases, which expand through 
the nozzles onto the vanes of the turbine. 
These nozzles E are disposed at the extremity 
of the combustion-chambers and in the axis 
of same in order to avoid any change of di 
rection which would lead to losses of power. 
In order to equilibrate the pressure in all the 
combustion-chambers D, these latter are con 
nected together by a compensating conduit 
G, upon which is a pressure-gage H., which 
permits of ascertaining at any moment the 
pressure existing in the said chambers. The 
air which serves for the formation of the 
gaseous mixture can be previously heated by 
passing through a heater (not shown in the 
drawings) or by subjecting it to a prelimi 
nary compression. If desired, a certain quan 
tity of water may be blown into it before it 
passes through the heater. The Water is then 
transformed into steam and can serve to lower 
the temperature of the combustion and at the 
Same time to increase the volume of the gases. 
In consequence of the combustion of the gase 
Ous mixture the temperature will probably 
be sufficiently high to raise to red heat the 
refractory material of which the combustion 
chambers are composed, and the ignition will 
then take place by simple contact of the said 
gaseous mixture with the wall of the combus 
tion - chamber. However, to facilitate the 
continuous ignition a platinum wire A" may 
be disposed in the axis of the combustion 
chamber, which wire is raised to incandes 
cence by the heat of the gombustion of the 
gaseous mixture. The temperature of com 
bustion of the gaseous mixture being about 
2,000, there might be reason to fear that 
notwithstanding the expansion of the burned 
gases these might still possess a very high 
temperature. In point of fact the tempera 
ture of the current of gas delivered onto the 
Vanes of the turbine-disk should not exceed 
350. Above this temperature the strength 
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of the metal of the disk is no longer the same, 
as will be readily understood, and in conse 
quence of the high speeds at which the tur 
bine - disks rotate it is important that the 
strength of the metal shall not be diminished, 
since otherwise one might be exposed to break 
age of the disk and all the consequences of such 
an accident. 

In order to keep the temperature of the gase 
Ous current below the maximum limit just 
indicated, I have devised a modification of 
combustion - chamber described above with 
reference to Fig. 3, which is prolonged by a 
Second chamber the metal walls of which are 
provided with a water circulation in a coil or 
Serpentine, Fig. 4. This serpentine, in which 
the Water is transformed into superheated 
steam, discharges through orifices at the ex 
tremity of the combustion - chamber, from 
which openings the steam escapes and mixes 
with the burned gases and cools them. 
The Water-vaporizing chamber is composed 

of the exterior envelop or casing (, in which 
is fitted the internal piece l. These two 
pieces have each a helical groove 6 cut or 
formed in their body and forming a vaporiz 
ing coil or serpentine. The water under pres 
sure enters by the junction or union (d. cir 
culates through the coil, and passes in the 
condition of steam into the combustion-cham 
ber at the extremity of the latter by the small 
orifices or channels e, formed on the conef, 
and thus dividing the steam into a number of 
Small jets, which mix more readily with the 
gaSeS. 
The igniter may be of any suitable construc 

tion—as, for instance, that shown at R' in 
Fig. 4. To guard the spark from the violent 
current of the gases, a platinum protector / 
may be fixed at the lower part of the igniter 
R". This platinum protector has, further, 
the advantage that soon after starting it be 
comes incandescent and then suffices to pro 
duce continuous and automatic ignition of the 
mixture without it being necessary to pass 
the Spark. 
The Operation of the motor is in accordance 

with the description filed in my English pat 
ent of February 28, 1903. Combustion of 
the gases takes place in their passage through 
the refractory casing i, and the burned gases 
heat the metallic casing (), thus producing vap 
orization of the water which circulates in the 
coil. The mixture of gas and steam expands 
in the pipe or nozzley, which delivers the jet 
onto the Vanes of the turbine 7. An in 
tense heat is conserved in the combustion 
chamber by reason of its non-conducting 
walls, so as to insure a complete combustion 
of the heaviest oils, and it is only at the end 
of the chamber after such complete combus 
tion has been effected that a portion of the 
heat is permitted to be radiated through the 
metal wall of the prolongation to the water 
in the heating-coil. Likewise it is only after 
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such complete combustion, and preferably 
immediately thereafter at the end of the com 
bustion-chamber where the gases are hottest 
and at the very beginning of their passage as 
complete combustion gases to the turbine, that 
the cooling-steam is admitted, so that there 
is no retarding of combustion, but a thorough 
admixture of steam with the gases. - 

Each combustion - chamber may comprise 
one or several expansion pipes or nozzles-- 
two, for example, as shown is Fig. 5. In 
this case the point of delivery of each nozzle 
is contiguous, so as to distribute or deliver a 
single stream of gas by the junction of the 
different jets. 

I claim as my invention and my exclusive 
property 

1. In a continuous internal - combustion 
turbo-motor, the combination of combustion 
chambers, a circular air-conduit of relatively 
large section leading into said chambers, a 
circular liquid-combustible conduit of rela 
tively smaller section, and branches discharg 
ing liquid combustible and air from Said con 
duits into the combustion-chambers. 

2. In a continuous internal - combustion 
turbo-motor, the combination of combustion 
chambers, a circular air-conduit of relatively 
large section leading into said chambers, a cir 
cular liquid-combustible conduit of relatively 
smaller section, branches from the liquid-com 
bustible conduit traversing the air-conduit 
and passing through an annular space therein, 
an atomizing-nozzle at the end of Said branch, 
said branch and said annular space discharg 
ing liquid combustible and air into the com 
bustion-chambers. 

3. In a continuous internal - combustion 
turbo-motor, the combination of combustion 
chambers, a circular air-conduit of relatively 
large Section leading into Said chambers, a cir 
cular liquid-combustible conduit of relatively 
smaller section, branches discharging liquid 
combustible and air from said conduits into 
the combustion-chambers, and mixing-screens 
disposed at the entrance of the combustion 
chambers and through which the air and com 
bustible pass. 

4. In a continuous internal - combustion 
turbo-motor, the combination of a combustion 
chamber proper A of refractory material of an 
increasing cross-section to correspond with the 
expansion of the gaseous stream during com 
bustion, and a steel casing I) surrounding Said 
refractory material, a space between the cas 
ing and the refractory material being filled by 
a thick layer C of non-conducting materialso 
as to avoid loss of heat by conduction, and the 
ends of the refractory material being insu 
lated by means of insulating-washers. 

5. In a continuous internal - combustion 
turbo-motor, the combination of a turbine 
adapted to rotate at high speed, a non-con 
ducting combustion - chamber in which are 
formed highly-heated gases of combustion 

and which is adapted to conserve the heat and 
insure a high temperature therein and conse 
quent complete combustion, a nozzle for di 
recting the gases upon said turbine, a prolon 
gation of said chamber between the chamber 
and the nozzle for conducting the gases of 
combustion to said nozzle, and means for con 
verting water into steam and introducing the 
steam into said gases in said prolongation 
while highly heated at the point at which said 
combustion-chamber ends to lower their tem 
perature to the point at which they may be 
led to the turbine. 

6. In a continuous internal - combustion 
turbo - motor, the combination of a turbine 
adapted to rotate at high speed, a combustion 
chamber in which are formed highly-heated 
gases of combustion, and a prolongation there 
of inclosing the highly-heated gases of combus 
tion and comprising a metal casing carrying a 
Water-circulating coil around the prolonga 
tion adapted to be connected at one end to a 
water-supply, and discharging at its other 
end into the prolongation at the point at 
which the combustion-chamber ends, whereby 
steam is generated in said coil and is dis 
charged into said prolongation and mixes with 
the gases of combustion so as to lower their 
temperature to the point at which they may 
be led to the turbine. 

7. In a continuous internal - combustion 
turbo-motor, a chamber inclosing the highly 
heated gases of combustion, and composed of 
an exterior envelop (t, and an internal mem 
ber b, said envelop and member being grooved 
to form a coil cadapted to be connected at One 
end to a supply of water and discharging 
through a number of small jets into the inte 
rior of the chamber, whereby the water in 
said coil is converted into steam and is intro 
duced in jets into said chamber to mix with 
the gases therein and lower their temperature. 

8. In a continuous internal - combustion 
turbo - motor, the combination of a turbine 
adapted to rotate at high speed, a non-conduct 
ing combustion-chamber in which are formed 
highly-heated gases of combustion and which 
is adapted to conserve the heat and insure a 
high temperature therein and consequent com 
plete combustion, said combustion-chamber 
being formed of a cross-section increased be 
yond the point of admission of the fuel to cor 
respond with the increased volume of the gase 
ous stream after combustion, a nozzle for di 
recting the gases of combustion upon said tur 
bine, a prolongation of said chamber having 
substantially the same cross-section as that of 
the end of said chamber for conducting the 
gases of combustion to said nozzle, and means 
for converting water into steam and introduc 
ing the steam into said gases in said prolonga 
tion while highly heated at the point at which 
said combustion-chamber ends to lower their 
temperature to the point at which they may 
be led to the turbine. 
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9. In a continuous internal - combustion 
turbo - motor, the combination of a turbine 
adapted to rotate at high speed, a non-conduct 
ing combustion-chamber adapted to conserve 
the heat and insure a high temperature there 
in and consequent complete combustion, a noz 
Zle for directing the gases upon said turbine, 
a prolongation of said chamber between the 
chamber and the nozzle for conducting the 
gases of combustion to the nozzle, means for 
applying the heat of the gases in said pro 
longation to water to convert it into steam, 
and means for introducing such steam into 

said gases in said prolongation while highly 
heated at the point at which said combustion- I5 
chamber ends to lower their temperature to 
the point at which they may be led to the tur 
bine. 

In witness whereof I have hereunto signed 
my name in the presence of two subscribing 2 O 
witnesses. 

CHARLESLEMALE. 
Witnesses: 

ARMIENGAUD, Jeune, 
MARCEL ARNIENGAUD, Jeune. 

  


