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To all whone it may concern:

Be it known that T, Erurreerr M, Fraser,
a citizen of Canada, residing at Youkers, in
the county of Westchester and State of New
York, have invented new and useful Im-
provements in Ifot-Air Ingines, ot which
the following is a specification.

This invention relates to certain new and
useful improvements in hot-air engines of
the rotary type employing in combination
an air-pump and a motor connected thereto,
the said engine comprehending the principle
of producing motive power by the applica-
tion of caloric to atmospheric air or other
permanent gases or fluids susceptible of con-
siderable expansion by increase of tempera-
ture, the mode of applying the caloric being
such that after having caused the expansion
or dilation which produces the motive
power, the waste products, or exhaust, are
utilized to heat the atmospheric air before
the same is delivered to the motor, whereby
said air is delivered to the combustion cham-
ber of the motor in its most efficient state.

The invention consists of the parts and the
constructions, arrangements and combina-
tions of parts which I will hereinafter de-
scribe and claim.

In the accompanying drawings forming

art of this specification, and in which simi-
ar reference characters indicate like parts
in the several views:—Figure 1 is a side ele-
vation of a hot-air-motor embodying my in-
vention; Fig. 2 is an end view looking to-
ward the pump-end of the apparatus; Fig.
8 is a similar view looking toward the motor-
end of the apparatus; Fig. 4 is a top plan
view. Fig. 5 is a sectional view on the line
A—B of Fig. 6 of motor impellers of cy-
cloidal form and the casing therefor, show-

_ing means for circulating a cooling medium
through the impellers; Fig. 6 is a horizontal !

section showing an impeller and shaft and
showing means for admitting the cooling
medium into one end of the shaft and dis-
charging the medium through the other end
of said shaft. Figs. 7 and 8 are sectional
details showing the jet-nozzle and initial
igniter. Tigs. 9 and 10 are modifications to
be referred to.

In carrying out my invention I may sup-
port the dpump and the connected hot-air
motor and the cobperating parts in any ap-
propriate manner, this depending largely

upon the purposes for which the engine is
intended to be used. The pump which sup-
plies the air to the motor may have any de-
sived capacity, and kind of impeller, and 1ts
casing, 10, is open at one side to provide an
air-inlet, 12, for the free admission of atmos-
pheric air. The kind of pump used as a
part of this engine may also vary within
more or less wide limits. For instance, T
may use a pump like the one shown in Figs.
1 and 2 and which pump comprises the afore-
said casing and two codperative impellers,
13, mounted on shafts 14, 14/, respectively,
said shafts being parallel with each other
and connected together by gear wheels A.
This pump is of itself of well known form
and construction and further detailed de-
scription of it seems unnecessary, except to
say that the impellers with which the shafts
14, 147, arc provided, are preferably of the
equally well known cycloidal outline, adapt-
ed to pump a definite volume of atmospheric
air to the combustion chamber. of the com-
panion hot-air-motor, as I will presently de-
scribe. The impellers 14, 14" are herein
shown of the balanced type, that is the
weight of each impeller is equally distributed
upon each side of the axis about which the
impeller rotates. ‘

Tnstead of using the aforesaid pump with
its plurality of impellers of cycloidal outline,
I may use some other form of pump, as for
instance, one of the well known type shown
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in Fig. 9 wherein the casing contains a revo- -

luble drum or cylinder « that is journaled
eccentric to the axis of the shell or casing
and carries one or more slidable vanes or
pistons 0, which may be spring-pressed,
against which pistons the hot-air, or burning
fluid, operates. While a pump of the single
impeller type will be found useful, I con-
sider the pump shown in Fig. 2, with its
eycloidal impellers, as possessing the greatest
cfficiency. ‘

The pump and hot-air motor may connect
by a single head, or otherwise, and the dis-
charge end, or side, of the pump casing is
connected to the casing of the hot-air-motor
by means of a pipe or connection 15, thereby
leading the air discharged from the pump
into the combustion chamber of the hot-air-
motor in which chamber the air is mixed
with an inflammable vapor and ignited to
cause it to expand or increase in volume, and
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thercby actuate the impeller, or impellers,
14, of the hot-air-motor, as I will presently
disclose.

The casing, 17, of the hot-air-motor has a
combustion chamber in which the air and
vapor are mixed and consumed, this cham-
ber connecting directly with the air-pipe, 15,
leading from the pump; the vapor, which
may be alcohol or like volatile fluid or the
product of a solid fuel, as coal, coke, etc.,
1s delivered into the combustion chamber
through a pipe, 18, and jet, 18”.  All of the
air delivered by the pump passes through the
pipe, 15, into the combustion chamber of the
hot-air-motor where it meets and ignites the
vapor of the alcohol, if alcohol is used, sup-
plied in jet form through the pipe, 18, and

' jet nozzle, 18", and heats and expands the air

30

10

30

15, leading from the pump casing
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in direct proportion to the amount of alcohol

; vapor, and causes the impeller, or impellers,

to rotate. These impellers, 16 and 16 are,
in Fig. 5, also preferably of cycloidal outline
and are each mounted on one of the parallel
shafts on which the pump impellers are also
mounted. . The impellers, 16 and 16, are also
preferably longer than the pump impellers,
and the corresponding impeliers on the pump
and motor have their major axis on the same
plane. It will be understood that the motor
mpellers, as well as those of the pump, are
not limited to a cycloidal form but said
motor-impeller may. be of the slidable-vane
or piston order similar to that shown in Fig.
10, or they may be of any well known and
appropriate character,

Owing to the intense heat to which the
motor-impellers are subjected by reason of
the burning of the vapors in the combustion
chamber, 1 show the motor-impellers of Fig.
5, and the drum or cylinder ¢ of Fig. 10,
hollow, and I provide means for circulating
water or a cooling medium through the im-
pellers to prevent their burning out. That
this object may be satisfactorily attained, I
construct the shafts, 14, 14" (Fig. 6) hollow
or with a passage 20, one end of the passage
connecting with a water supply pipe, 22, and
the other end of said passage connecting with
a casing, 28, or receiver into which the water
flows from the impellers and from which
casing the water is delivered by any suitable
means, as by the pipe, 24. In Fig. 10 the

~hollow drum has equivalent passages, as

shown at e, ¢'.

" The spent products of combustion are ex-
hausted from the combustion. chamber
through a port 25 and enter a pipe or passage
26 and are finally delivered into the atmos-
phere through the open end of this pipe or
passage, the exhaust being muffled or not as
desired. The pipe, 26, is of such diameter
as to receive and inclose the air-delivery pipe,
to the
combustion chamber of the hot-air-motor,

the two pipes, 15 and 26, being spaced from

922,875

each other whereby the hot gases or products
of combustion exhausted from the combus-
tion chamber pass in contact with the air-
pipe and heat the air which is being deliv-
ered to the combustion chamber of the motor
for mixture with the alcohol or other. vapor
to form therewith the inflammable vapor
which constitutes one form of fuel for the
hot-air-motor. The exhaust pipe of the hot-

air motor, therefore, constitutes a reheater

for the air delivered by the rotary pump and
thus heats the air and delivers it for admix-
ture with the vapors of the alcohol or other
volatile fluid, or other fuel, in its most efli-
cient state. : : ‘

On the shaft of one of the impellers of the
pump shown in Fig. 2, is a pinion, 30, which
meshes with a gear-wheel, 81, mounted on a
shaft, 32, said shaft, 82, carrying a second
gear-wheel, 33, which meshes with a large
gear, 34, to which power may be applied for
starting the pump and impellers in opera-
tion. ‘ : '

Any-desired form of device may be used
as a means for igniting the inflammable
fluid ; an efficient means for this purpose may
include a small piece of spongy platinum
placed in front of the jet-nozzle, 18, and
adapted to be heated by the vapors to incan-
descence and thereby 1gnite the mixture of
say air and alcohol to-start and also in case

the flame in the combustion chamber should

be extinguished from any cause. The jet in
this case may be only a straight piece of pipe
closed at the end and having a series or row
of small holes in one side furnishing outlets
for the fluid; and the igniter may take the

form of a metal ring, 7, secured to a rod, g,

which is anchored to the side of the combus-
tion chamber. -Stretched across this ring
may be fine platinum wires, 4, and in the
center of the ring where the wires cross, is
placed the lump of black platinum, which
platinum has the greatest afEnity for the gas
consequently it will heat up first, heating the
wire at the same time. The wire when
heated has a much greater affinity for gas
and heats to incandescence much quicker
when black platinum is used in combination.

From the foregoing description it will be
apparent that the invention comprises an
organized machine having a rotary-pump
directly connected to a rotary motor, a vapor-
burner placed in the intake of the motor, and
a reheater whereby the exhaust of the motor
is utilized to heat the fresh air admitted to
said motor for admixture with fuel, say the
alcohol or other vapors, and a means for cir-
culating water through the hollow impellers,
or impeller, of the motor to better prepare
the same to resist the intense heat to which
they are subjected. o

It is not essential that the fuel used in this
engine should be confined to one of a liquid
or volatile character, as solid fuel, such as
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coal, coke, charcoal, ete. will answer as a
satisfactory substitute for the aleohol vapors,
especially when the combustion chamber of
the hot-nir-motor is constructed of increased
dimensions. :

Briefly stated, the operation of the engine
is substantially as follows:—The gear-wheel
34 is rotated by hand or otherwise, thus re-
volving the impellers of the pump and
motor.  As the pump rotates, it draws air
from the atmosphere through the intake of
the pump casing, and the mpelier or int-
pellers force this air into the pipe, 15, which
pipe passes through the reheater, or pipe for
conducting the exhaust from the motor,
whereby said air is highly heated when it
reaches the combustion chamber of the
motor. The heated air when delivered into
the intake of the motor meets and ignites
aleohol vapor, when this is used, delivered

" by the jet, 18", the heating and expansion of
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the air being in direct proportion to the
amount of alcohol vapor. The impellers or
rotating pistons of the motor being longer,
or larger, than those of the pump, said motor
is capable of running itself and also the con-
nected pump. The extra quantity of air re-
quired over that furnished by the pump is
made up by the expansion of the air due to
heating; and the hot-air discharged as ex-
haust into the pipe, 26, is carried through
this pipe or heater, to raise the temperature
of the air supply to the motor and to extract
all the heat from the exhausted air before
being discharged again into the atmosphere.
The alcohol jet is only required to add the
amount of heat lost and used up in the form
of power and friction. Any means may be
employed to vaporize the alcohol or other

volatile fluid before admitting the vapor-

thereof to the jet-nozzle for admixture with
the air. In practice. enough heat has been
found to be stored in the motor to vaporize
the alcohol for several hours after running.

Having thus described my invention, what
I claim and desire to secure by Letters Pat-
ent is:— | ‘

1. A positive-pressure engine for convert-
ing heat into mechanical power, said engine
having in combination a rotary-pump and
a rotary-motor. said pump and motor being
directly connected and each being provided
with a pair of coacting intergeared impel-
lers. said pump having an air-intake and
said motor having a combustion chamber, an
air conductor connecting at one end with the
discharge of the pump and having its oppo-
site end leading into the combustion chamber
of the motor, a fuel condunctor independent
of the air conductor and also leading into
the combustion chamber of the motor, and
means for jacketing the air conductor from
the pump by the hot exhaust from the motor
whereby the air is heated to a high degree by
the hot exhaust of the motor before reaching

8

the combustion chamber of the latter and
before mixing with the fucl.

9. A heat-engine comprising parallel in-
tergeared shafts and pairs of coacting ini-
pellers thercon forming an air-pump and a
rotary-motor, at opposite ends of the engine,
said pump and motor having inlets and ont-
lets: means for conducting the air delivered
from the pump to the motor into the ficld of
the exhaust of said motor whereby the fresh

-1

N3

charge of air will be highly heated by the -

spent products of the preceding charge be-
fore being delivered into said motors and
fuel-feeding means connecting with the mo-
tor. ' .

3. A heat-engine comprising parallel
shafts and pairs of coacting impellers there-
on forming two rotors connected to operate
in unison, one of said rotors being a pump
and having an air inlet and outlet. and the
other rotor having a combustion chamber, a
fuel-supply and an exhaust opening: an air-
conductor connecting the outlet of the pump-
ing-rotor directly with the combustion cham-
ber of the other rotor, and a conductor en-
compassing the air-conductor and leading
the exhaust of said-other rotor thereagainst
to highly heat the air before it reaches the
combustion chamber. :

4. A heat-engine comprising parallel
shafts and pairs of coacting impellers there-
on forming two rotors connected to operate
in unison, one of said rotors being a pump
and having an air inlet and outlet, and the
other rotor having a combustion chamber, a
fuel-supply and an exhaust opening; an air
condnctor connecting the outlet of the pump-
ing-rotor directly with the combustion cham-
ber of the other rotor, and a conductor ex-
tending parallel with and incasing the air
conductor and leading the exhaust of said
votor thereagainst to highly heat the air be-
fore it reaches the combustion chamber.

5. A heat-engine comprising parallel
shafts and pairs of coacting impellers there-
on forming a rotary pump and a rotary
motor, at opposite ends of the engine, said
pump and motor each having an inlet and
outlet, and said pump having an air condue-
tor leading to the motor and said motor hav-
ing .a combustion chamber and an exhaust.
pipe or passage through which latter the adr-
conductor of the pump passes on its way to
the motor, whereby the air is heated to a
high degree by the exhaust of the motor be-
fore being delivered to said motor. and
fuel-feeding means delivering into the motor
in the presence of the heated air.

6. A heat - engine having in combination
parallel shafts and pairs of coacting impel-
lers thereon forming a votary-pump and a
rotary-motor, at opposite ends of the engine:
means connecting the pump and motor
shafts so that thev will operate in unison:
an air-conductor connecting the outlet of the
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pump with the inlet of the motor; a fuel-
supply means; and a receiver connecting
with the exhaust of the motor; said air-con-
ductor being inclosed for the greater portion

of its length by the exhaust receiver whereby ;

the heat of the exhaust is utilized to raise
the temperature of the air to a high degree
before said air is delivered into the motor in
the presence of the fuel.

7. A heat-engine comprising parallel

shafts and pairs of coacting impellers there- |

on forming an air-pump and a rotary motor,
at opposite ends of the engine, said pump
and motor having inlets and outlets; means
for conducting the air delivered from the
pump to the motor into the field of the ex-
haust of said motor whereby the fresh charge
of air will be highly heated by the spent
products of the preceding charge before be-
ing delivered into said motor, and fuel-feed-
ing means connecting with the motor, said
motor impellers being hollow and the shafts

thereof having longitudinal and lateral pas- |-

sages connecting with the interior of the im-
pellers and affording circulation for a cool-
ing fluid. =

8. A heat engine having in combination

922,875

two rotors connected to operate in unison,
one ofsaid rotors being a pump and the
other rotor having a combustion chamber,
each of said rotors having a pair of coacting
impellers and each impeller. having its
weight equally distributed upon each side of

‘its axis, whereby said impeller is balanced,
.an air conductor connecting the outlet of the

pump with said combustion chamber, and a
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fuel supply independent of the air conduc-

tor and leading into said combustion cham-
ber.

9. A heat engine comprising a rotary
pump and a rotary motor, connected to op-
erate in unison, coacting intergeared impel-
lers, said motor impellers being of greater
length than the impellers of the pump, and
said motor having a combustion chamber in
which a fuel is burned. :

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses. ' ' :

ETHELBERT M. FRASER.

Witnesses:
Winriam Gauor,
Nerre Gaown.

1B
<D

di



