¢, MANN,
HOT AIR MOTOR.
APPLICATION FILED JAN.17, 19010,

Patented Aug. 2, 1910

966,032,

17

13

P
=

/ﬁ'tf:ﬂ:::;gf

S

(A

a

feimt ol ldede e i)

:.ﬂ'/
AONNERAS

VAL EIERTLL.

L
"

NS LY

+

s

TN TETLY,

L m — o -

H.Jf.‘r-'r’n‘r‘rlr‘u’.j‘-’u"‘r.'r
-

T e e O ™ i e PO e e o, " e i, ol i i e Pimnly S ol S

T o

.aV/~

fre

e e e s PV o T i Y, "l "

s

THE NORRIS PETERS COQ., WASHINGTON, D .



10

15

20

30

30

40

40

50

09

UNITED STATES PATENT OFFICH.

GUILLAUME MANN, OF PARIS, FRANCE.

HOT-AIR MOTOR.

966,032,

Specification of Letters Patent.

Patented Aug. 2, 1910.

‘Application ﬁle_d January 17, 1910, Serial No. 538,507,

To all whom 1t may concern:

Be it known that I, GuirrauMe MANN, a
citizen of the French Republic, and resident
of Paris, France, have invented certain new
and useful Improvements in Hot-Air Mo-
tors, of which the following is a specifica-
tion. _

It is generally known that such motors
are based upon the principle to alternatingly
conduct a fluid, generally air, from a heated
chamber where it expands into a cooled
chamber where it contracts. The displace-
ment, of the fluid is effected by means of a
piston. The increase of volume caused by
the raising of the temperature of the fluid 1s
utilized for pushing forward 2 driving pis-
ton which is moved back by the fly-wheel.
Such motors have only very little efliciency
and the principal reasons herefor are:—

1.—The fact that the cooling chamber 18
badly insulated from the heated chamber so
that in order to destroy the heat which 1s
transferred to the cooling chamber, various
refrigerating means, blades, water circula-
tion, etc., have to be employed for preserv-
ino between the two chambers the required
difference of temperature. The heat use-
lessly destroyed corresponds however at a
considerable loss of energy. '

9. _The unavoidable loss of fluid has to
be compensated by means of a valve which
admits fresh liquid as soon as the internal
pressure sinks below the pressure of the fluid
oenerator, the atmosphere in the present
case. Herefrom follows that the piston for
a certain part of its travel absorbs work 111
stead of doing work.

The present invention has for 1ts object to
obviate these defects by better utilizing the
heat of the furnace and by better insulat-
ing the heating chamber from the cooling
chamber and further by establishing free
communication between the fluid generator
and the interior of the motor cylinder at
every stroke of the motor piston, that 1s to
say at the moment when the exp ansion 1S
nearly finished.

The improved hot air motor is shown 1n
the accompanying drawing in vertical sec-
tiomn.

1 is the cylinder which at its upper end 1S
open and has mnear its upper edge an 1nlet
orifice 2. In this cylinder move:—

{—A working piston 3 whose packing
consists of leather segments 4 and which has
o, central boring. Said piston has a double

[

connecting rod 5 articulated on 1its upper
surface.

0.—A displacing piston which consists of
2 disk 6 of a diameter which is smaller than
the inner diameter of the cylinder so that an
annular space is formed between said disk

and the wall of the cylinder through which

the working fluid can circulate, and of a cer-
tain number of piston elements 7 which are
completely closed. The piston rod 8 1S
ouided through the central boring of the
working piston 8.

The cylinder 1 has at its lower end a
flange 9 between which and the upper edge
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of the furnace 13 the flange 11 of a cylinder

19 is inserted, a packing ring 10 of heat non-

conducting material conveniently insulating

the upper cylinder 1 which forms the cool-

ing chamber from the lower cylinder 12
‘which forms the heating chamber.
lower cylinder 12 is composed of as many
small cylinders as there are piston elements
7, said piston elements moving freely m sald

Said

cylinder elements, so that the working fluid

can freely flow around each of the piston
elements 7.

The upper part 13 of the fur-
nace on which said cooling cylinder 1s
mounted communicates with the flue of the
furnace through an orifice 14, baflle plates
15, 16 being arranged in said heating cham-
ber for conducting the gases of combustion

' and the flames around said heating cylinder

12. A chimney 17 serves for the escape of
the cases of combustion. ‘The connecting
rods 5 of the motor piston are on the other
hand journaled on the driving shaft, the rod
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3 of the displacing piston being actuated

from said shaft by means of a cam and In
such a manner that it is in advance of the
working piston about 90°.

The hot air engine works as follows:—
When the displacing piston ascends the mo-
tor fluid flows into the heating chambers 12,
openings being provided in the disk 6 of
said piston between the piston elements, said
motor fluid, the air, expands and pushes the
working piston 8 upward ; hereupon the dis-
placing piston which 1s about 90° in ad-
vance of the working piston descends com-
presses the motor fluid, the motor piston
descends under the influence of the fly-wheel
and so on. The work is solely produced by
the expansion of the working fluid “which
precedes the cooling of the same. The dif-
ference of temperature is about 3.
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the heat which radiates from the walls of
the cooling room, therefore, in opposition
to all what has been always done, said walls
of the cooling room are not cooled but on
the contrary painted with a heat non con-
ducting substance so that the temperature
ot the cooling room becomes the average
temperature of the motor fluid and remains
constant; 1n certain cases the gases from
be conducted around said
cooling chamber before they are allowed to
escape.

When the motor piston arrives at the end
ot 1its stroke its lower surface Just uncovers
the orifice 2 so that as much of the working
fluid 1s sucked in as has been lost in the pre-
ceding operation.

In order to obtain a better utilization of
the heat from the furnace by Increasing the
heating surface for a given space, tor the
unique lower cylinder a great number of
small cylinders 12 has been substituted each
of which has its own displacing piston ele-
ment 7. The displacing piston elements 7
have each a small hole at the lower end
whereby the vibrations are suppressed so
that a silent working of the engine 18 ob-
tained, the compression becoming less
brusque. The efficiency of the engine 1is
greatly increased owing to the hereinbefore
described improvements. |

I claim :—

An 1mproved hot-air motor COMPrising
i combination with the flue of the furnace,

- a great number of small

066,032

baffle plates in said flue, a cylinder forming
the heater of the engine fixed in said flue by

means of its upper flange, said cylinder beiny

composed of a great number of small cylin-
ders which are all open at the upper ends,
the displacing piston which consists of a
top plate having suitable apertures and of
piston elements
fixed on the lower surface of said plate so
that they penetrate each in one of the small
cylinders, said piston elements being of
smaller diameter than the cylinders, a pis-
ton rod fixed upon said disk, an upper cylin-
der open at its ends having an air inlet at
the upper end and serving as cooling cham-
ber and mounted upon the flange of said
lower cylinder, a packing ring ot heat non-
conducting material between the flanges of
the upper and the lower cylinder, said upper
cylinder being of Iarger diameter than the
disk of the displacing piston, and the motor
piston in said cylinder which is connected
with the shaft by means of two connecting
rods and a cam on said shaft for operating
the piston rod of the cdisplacing piston which
1s 1n advance of about 90° of the motor
piston, substantially as described and shown
and for the purpose set forth.

In witness whereof I have hereunto set
my hand in the presence of two witnesses.

GUILLAUME MANN.

Witnesses:
I'Erp. NUsca,
I, CARRALER.
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