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To all whom it mm/ concern:
Be it known that I, Aviexy E. Haurn, a

citizen of the United States, residing at

Philadelphia, in the county of Philadelphia
and State of Pennsylvania; have invented
certain new and useful Improvements in
Motors, of which the followmcr is a spec1—
fication.

MV invention rel‘ltes to 1mprovements in
motors, the object of the invention being to

provide a motor in which a fluid is heated
to a high temperature, and into ‘which a

second” fluid having a low boiling peint is
discharged to generate steam to cause the

‘movement of the highly heated fluid and

generate power.

‘A further object is to provide a motor
in which a fluid of high boiling point is
highly heated. and into which a ﬁu1d of low
bfnhn,@, point is discharged, and provide a
turbine wheel against which the first-men-

tioned fluid is discharged by the expansion -
of the last-mentioned fluid to cause the turn-

ing of the turbine wheel.

A further object is to provide a motor in
which a rotary member having a circular
series of pockets containing fluid of .a high
beiling -point, and provided with nozzles at
opposite sides adapted to discharge against
the blades of turbine wheels, and . provide
improved means for discharging fluid of a

low hoiling point into the several pockets.

in regular succeqsion, so that the said last-
'newloned fluid is quickly turned to steam,
and the pressure utilized to force the. first-
mentioned fluid through the noz7les rmd turfl
the turbine wheels.

A. further object is to provide a motor of
the character stated which requires but a
small fluid consumption which is relatively
light and simple, and which is designed to

run without noise or vibration, and generate

any desired horse power in accordance with
the relative proportmns of the: operative

"parts.

With' these and other objects in view, the
invention consists in certain novel fe‘ttures

‘of construction and combinations and ar-

rangements of parts as will be more quV
hereinafter described and pointed out in
the claims.

In the accompanying drawings, Flcrure 1
is a view in vertical transverse section taken

‘on the stqggeled line 1—1 of Fig. 2. Fig.

2 is a view in vertical 1oncrltudlnf11 sectlon

talken on the staggered: line' 2—2 of Fig. 1
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Fig. 8 is a view in vertical transverse sec-
tion talken on the staggered line 3—3 of
Fig. 2.7 Fig. 4-is a fragmentary view in
vertical section on the line 4—4 of Fig. 1.

Iig. 5 is a view in horizontal section on ! the
5 of Fig. 4. Fig 6 is'a fragmentary-

hne 5
view in 10n01tudlnf11 sactlon illustrating a
portion of the rotary member. TFig. 7'is a
fragmentarv sectional view showmfr the

»1'elat1ve positions of the turbine bl‘ldes, and

a nozzle of the rotary member.. Fig. 8 1is

- fragmentary view in elevation 1lluqtr'lt-’
“ing the pump, and Fig. 9 is a view in side

elevation of my 1mproved motor.
1 represents the casing of my 1mproved

motor, which is of c_vhndrlml form at its

“lower portion to accommodate a rotary mem-
‘ber.2. " The. casing has an upward extension
3, 5o that a sufficient amount of fluid can be
‘maintained in the cwsmg to perform the best

results.

The casing 1, at both ends, is provided
with enhroementq 4. which are connected
by tubes 5

to increase the radiating surface, !

75

@
(=)

and also increase the fluid space in the cas-

proved manner. I have shown the casing
mclosed in an outer shell 6, and supported

'okn walls 7 above a grate 82, so that the space 3
between the bottom of the casing and the.

grate constitutes a combustion chamber in
which anv available fuel mav be burned to
heat. the liguid in the casing.

a stack 9 is located at the upper end of the
shell for the outlet of smcke and gases.
The extension 8, on .casing 1, is provided

‘with a plurality - of transversely positioned

tubular flues 10, and baflles 11 are located at

-onposite sides of the casing to . compel the

smoke and gases to flow through the flues

‘in the. directions indicated by the arrows.

, ~A door 8 is
.provided for the admission of such fuel. and ®

“The casing may be heated in any ap-"

¥
[@1N

(34
o

In other words, the smoke and gases flow

‘throtigh one-half of the flues in one. direc-

tion, and through the other half in the op-

‘posite direction, so.that the draft -of cmolxe

and gases is equalized at both sides of the

casing and the walls of the casine uniformlv
heﬂted whereby thn mq\unum of heat i is lm-
parted to the fluid in the casing. .

The rotary member 2-is of general cvhn- -

drical form, and is movnted to turn on ball
bearings 12 on a drive shaft 13. This drive
shaft e\tends through one end of the cas-

T
RARAN)

ing, and is centmllv located in the cylin--

drical portion 14 of the casing, and pro-
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vided with a packing 15 to prevent leakage
around the shaft. The rotary member 2 is
made with a cireular series of pockets 16
which are cut off by the circular portion of
casing 1, and are open to the fluid in the
casing when in communication with the ex-
tension 3. These pockets 16 are open at the
center as shown at 17, and packing strips 18
secured to casing 1 are positioned in grooves
19 in the rotary member at opposite sides
of the openings 17 so as to prevent the flow
of fluid past the packing. . :

- While I have described the pockets as

‘having openings 17, it is to be understood

that the rotary element has an annular open-
ing at its center which is in constant com-
munication with the fluid in the casing, ex-
cept where cut off by the casing and by the
racial partitions 20 between the pockets 16,

Turbine wheels 21 are secured to shaft 13,

and are located in close proximity to the

ends of the rotary membeér 2. These turbine
wheels 21 have an annular series -of blades
or pockets 22 which are adapted to receive
fluid forced through nozzles 23 in the ends
of the rotary member 2. Each of the pockets
16 of the rotary member is provided with a
single nozzle at both ends of the pocket or

rather at both ends of the rotary member

at opposite sides of the pocket, so that the
finid forced through the nozzles against the

‘blades is designed to turn the turbine wheels

as will be hereinafter explained.

The turbine wheels 21 are prefei‘ablyv

formed with extended bearing sleeves 924
secured to- the shaft 13, and around these
bearing sleeves, the ball bearings 12 above
referred to are positioned. Other ball bear-
ings 25 are positioned arcund the sleeves 24

‘and assist in maintaining the shaft in proper

position to withstand the strains to which

1t ig neeessarily subjected.

Gear wheels 26 are secured to the sleeves
24, and mesh with pinions 27 on stubs 28
secured in the ends of the casing. The pin-
ions 27 mesh with gear wheels 29 on a coun-

tershatt 30, and this countershaft 30 car-
‘ries pinions 81 in mesh with circular racks

32 on the rotary member 2. -
The trains of gearing above described
compel the rotary member to turn in a di-

‘rection opposite to the direction of move-

ment of the turbine wheels, and at an ap-

precigbly lower speed. The ratio of differ-

ence in-speed may be varied to suit condi-
tions, but it 1s to be understoed that there
will be a very appreciable difference and
that the rotary member will turn in a di-
rection opposite to the direction of move-
ment of the turbine wheels.

On the outside of the casing, at one end, I
locate a pump casing 33 having a plunger
34 therein adapted to force water through

‘2 pipe 33 into the pockets 16 of the rotary
member 2. This pipe 35 discharges through

1,162,052

the wall of casing 2 as shown clearly in
Figs. 1 and 2, and a check valve 86 is lo-
cated between the pump and the discharge
end of the pipe 35 to prevent any back pres-
sure on the pump.

37 represents a water supply pipe which
is provided with a check valve 38 adjacent
the pump, and as it is desirable to heat the
water or other fluid passing through the
pipe 37, this pipe communicates with a coil

42 located above the upper end of the ex-

tension 3, but inside of the shell 6, so that

70

the products of combustion of the motor are .

utilized to heat the water, and it is of course,
to be understeod that this water supply may
be heated in any desired manner.

While the plunger of the pump may be

80

operated in various ways, I have indicated .

a simple means of operating the same, con-

sisting of “an eccentric 89 secured to the

countershaft 30, and operating an eccentric
strap 40 connected by a link 41 with the
plunger 34 of the pump. ‘
43 represents a steam exhaust pipe which
communicates with an opening 44 in the
cylindrical portion of casing -1 as shown
clearly in Ifig. 1, and is provided with a
branch pipe 45 communicating with the up-

_per end of extension 3, so that the exhaust

steam which may percolate through the
fluid in the casing, may find an outlet
through the branch pipe 45.

~ While my invention is not limited to the
particular fluids employed, it is to be un-
derstood that the fluid in the casing is to
have a high boiling point, and the fluid dis-
charge through the pipe 85 is to have a low
beiling point. , :

For purposes of description, we will as-
sume the fluid 46 in casing 1 to be “oil”,
and the fluid 47 discharged through pipe
35 to be “water”, and while I shall herein-
after refer to these terms as “oil” and
‘“water”, it is to be understood that the in-
vention is in no wise limited to these par-
ticular fluids.

The operation of the motor is as follows:

As each successive pocket 16 reaches the dis-

charge end of pipe 85, it will receive the
necessary amount of water discharged un-
der pressure by the pump 33. It is to be un-
derstood that the oil is heated to a high de-

_gree of temperature, which we will assume
“to be four or five hundred degrees Fahren-

heit, and the water will receive such a tem-
perature. as may be desirable for best re-
sults. As soon as the water mixes with the

oil, it will be instantly turned to steam, and

will exert a high pressure in the pocket to
discharge the oil through the nozzles 23
against the blades 22 of the turbine wheels,
causing the turbine wheels to revolve and
through the medium of the trains of gearing
above described, impart a rotary movement

to the rotary member 2. As seen clearly in

85

90

=1
[

100

110



10

et
(%l

20

25

30

35

40

45

50

60

1,162,052

TFig. 1, the steam moves to the top or inner

portion of the pocket, and as it expands, it
forces out the oil in the lower or outer por-
tions of the pocket. '
I would - have it understood that the
nozzles 23 are located only in the rear por-
tions of the pockets, so that no steam escapes
through the nozzles.. As the rotary member
causes the oil to gradually change its posi-
tion relative to the partitions of the rotary
member, as shown clearly in Fig. 1, it will
be seen that the nozzles are always covered
by the oil, and that as soon as the oil reaches
a low level in the pocket, the pocket will
communicate with the exhaust pipe 43; al-
lowing the steam to exhaust therethrough or
else through the oil in the casing and out
through the branch pipe 45. ‘
While T have illustrated a motor of a par-
ticular type, I would have it understood that
my invention is not limited to the par-
ticular form of motor shown and described,
but consider myself at liberty to make such
changes and alterations as fairly fall within
the spirit and scope of the appended claims.
Having thus described my invention, what
T claim as new and desire to secure by Let-
ters Patent is: ; REE
1. A motor comprising a movable casing
containing a heated fluid, means for dis-
charging a second fluid into the casing,

whereby the second fluid .is generated infto, -

gas by the first-mentioned fluid, and. means
for utilizing the pressure thus obtained, sub-
stantially as described. ,

2. A motor comprising a movable casing
containing hot fluid, means for discharging
a second fluid into the casing whereby the
second fluid is generated into gas by the first
fluid, and a turbine wheel caused to turn by
the movement of the first fluid due to the
expansion of the second fluid, substantially
as described. - -

3. A motor comprising a casing contain-
ing hot fluid, a rotary member in the casing
having a circular series of pockets contain-
ing hot fluid, means for discharging a second
flmad into the pockets of the rotary mem-
ber, and a turbine wheel communicating
with the pockets ¢f the rotary member, sub-
stantially as described. : ,

4. A motor comprising a casing containing
hot fluid, a rotary member in the casing hav-
ing a circular series of pockets containing
hot fluid, means: for discharging a -second

fluid into the pockets of the rotary member,
said rotary member having nozzles in:its

pockets, and a turbine communicating with
the nozzles, substantially as described.

5. A motor comprising a casing containing
hot fluid, a rotary member in the casing hav-
ing a circular series of pockets containing
hot fluid, means for discharging a second
fluid into the pockets of the rotary member,
said pockets having nozzles in their ends,

and turbine wheels at both ends of the ro-
tary member having blades in line with the
nozzles, substantially as described. ;

6. A motor comprising a casing containing
hot fluid, a rotary member in the casing hav-

g

ing a circular series of pockets containing

hot fluid, means for discharging a secoend
fluid into the pockets of the rotary member,
turbine wheels located at the ends of the
rotary member, said rotary member having
nozzles in its ends communicating with the
turbines, and a train of gearing connecting
a turbine gear with the rotary member,
whereby the rotary member is caused to turn
at a slower speed than the turbine wheel,
substantially as described. ;

7. A motor comprising a casing containing

hot fluid, a rotary member in the casing hav-

ing a-cirvcular series of pockets containing
hot fluid, means for discharging a second
fluid into the pockets of the rotary member,

turbine wheels located at the ends of the -

rotary member, said rotary member having
nozzles in its ends communicating with the
turbines, and a train of gearing connecting
a- turbine gear with the rotary member,
whereby the rotary member is caused to turn
at a slower speed and in an opposite direc-
tion to the turbine wheel, substantially as
described. : -

8. A motor comprising a casing contain-.

ing hot fluid, a rotary member mounted to

turn in the casing and having a circular se-
S o s .
ries.of pockets therein, normally full of hot

fluid, a pipe communicating with the side of
the casing, a pump constructed to force a
given quantity of fluid of low boiling point
mto the pockets of the votary member to

generate  gas. in the pockets, said votary .

member-having nozzles in the ends of the
pockets through which the first-mentioned
fluid is discharged by the gas, and turbine
wheels at the ends of the rotary member
having their blades. in -communication: with
the nozzles, substantially as described. .

9. A motor comprising a casing contain-
ing hot fluid, a rotary member mounted. to
turn in the casing and having a circular se-
ries of pockets therein, normally full of hot
fluid, a pipe communicating with the side of
the casing, a pump constructed to force a
given quantity of fluid of low boiling point

50

[e»]
or

G0

,,
[
R

110

into the pockets of the rotary member to

generate gas in the pockets, said rotary mem-

ber having nozzles in the ends of the pock- :

ets through which the first-mentioned flwid
ig discharged by the gas, turbine wheels at

:the ends of the rotary member having their

blades in communication with the nozzles, a

drive shaft on which said turbines and ro-

tary member are mounted, and a train of:

gearing connecting one of the turbines with
the rotary member, whereby the rotary mem-
ber is caused to turn at a slower rate of

speed and in-an opposite direction to the !:
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a

direction of movement of the tur bme Wheelﬁ,
substantially as desorlbed

10.- A motor comprising a casing of gen-
eral -cylindrical form having an up\vqrdly
projecting extension and’ havmg enlarge-

ments at its ends, fluid tubes connecting the

enlargements around the outside of the cy-
lindrical portion of the casing, tubular flues
e‘itendmo through the upwardly projecting
e\tensmn, a Qnell positioned around the-cas-
ing, a combustion chamber in the lower por-
tion of the shell, an outlet stack at the top
of the shell, bafiles between the shell and the
upwardly projecting extension of the cas-
ing, whereby the products of combustion are

compelled to pass in opposite directions
through the flues ¢f the extension, a rotary
member in the casing <containing a circular

series of pockets, said casing adapted to con-

tain a fluid of high boiling pomt means for
discharging = fluid of low boﬂmg point into
the pockets and turbine Wheels in the casing
operated bV the movement of the first-men-

tioned fluid by the expansion of the last-

mentmned fluid, substantially as described.
11. A motor comprising a casing contain-
ing hot fluid, a rotary member in the casing

’hfn*mo a circular series of pockets, said

membel having an annul‘u opening com-
municating with all of the pockets, said cas-

“ing -having packing material between the

same and the rotary member at beth sides of

the annular opening, means for discharging

a_second fluid into the pockets through said

opening, and means for utilizing the ¢ expan-

sion of said last-mentioned fluid in its move-

ment of the first-mentioned fluid, substan
tially as described.”

19. A motor comprising a casing contain-
ing hot fluid, a rotary member in the casing
havmd a circular series of pockets, . said
member having an annular opening com-
munlecating with all of the pockets, said cas-
ing having packing material between the
same and the rotary member at both sides of
the annular opening, means for discharging
a second fluid into the pockets through the
said opening, said rotary member ‘mvmo
nozzles in the ends of the poeckets, and -
bine wheels located at the ends of the rotary
member and having blades or vanes com-
municating with the noz7les, substantially
as described.

18. A motor comprising a movable casing
heated - fluid, means for dis-
charging a determined quantity of a second
fluid into the casing, whereby the second
fluid is generated 1nt0 gas within. and bv
the first- mentw“ed fluid, and means for
utilizing the pressure thus obtfuned subqt(m-
tially as described.

14. A motor comprising a monlble casmg

containing hot fluid, means for discharging
a detexmmed mnntltv of a second fluid into
the casing, whereby the.second fluid is gen-

1,162,052

_erated into-gas within and by the first fluid

and a turbine whee] caused to turn by the
movement of the first fluid due to the ex-
pansion of the second fluid, substzmtnlly as
deseribed.

15. A motor comprising o casing con$ain-
ing hot fluid, a rotax 'y member in the casing
h'n'mg a circular series of pockets contain-
ing hot fluid, means for discharging a sec-

ond fluid into each of the pockets of the ro- *
,tarV member in regular succession, and a

turbine wheel commumcqtmo with the pock-
ets of the rotary membel, subst‘mually as
described.

16." A motor comprising a casing contain-
ing hot fluid, a rotary member in the casing
h'wmg a cireular series of pockets contain-
ing hot fluid, means for discharging a sec-
ond fluid into the pockets  of ‘the rotary
member, said rotary member having nozzles

“in its pocke‘bs, and a turbine 1ocv1ted at the

end of the rotary member and communi-
cating with the nozzles, snbstantially as de-
scmbed
17.. A motor compuslng a casing contain-
ing hot fluid, a rotary member in the casing
h‘LVan,‘ a clrcular series of pockets contain-
ing hot fluid, means for discharging a sec-

‘ond fluid into the pockets of the rotary

member, said pockets having nozzles in their
ends, turbine wheels-at both-ends of the ro-
tary member having blades in line with the
nozzles, a drive shaft in the casing to which
said tarbine wheels are secured and around
which shaft the rotary member freely turns,
Shbsmntmlly as described.

18. A motor comprising a casing contain-
ing hot fluid, a rotary member in the easing
hwmg a circular seues of ‘pockets contain-
ing hot fluid, means for discharging a sec-
ond fluid into the pockets of the rotary
member, turbine wheels located at the ends
of the rotary member, said rotary member
having nozzles in its ends communicating
with- the turbines, a train of gearing con-
necting a turbine gear with the I‘Ot‘ll'y mem-
ber, Wheleby the rotfn’v member is caused to
turn at a slower speed than the turbine
wheel, a drive shaft in the casing to which
said turbine wheels are secured, and around
which shait the rotary member free ly turns,
substantially as described.

19.° A motor comprising a casing contain-
ing hot fluid, a rotary member in the casing
h%vmg a eircilar Qerles of pockets contqu‘
ing hot fluid, means for dlqchfu ging a sec-
ond’ fluid into the pockets of the rotary
member, turbine wheels located: at the- ends
of the rotary member, said rotary member
having nozzles in its ends communicating
with the turbines, a train of gearing con-
Dectma a-turbine gear with.the rotftry mem-
ber, whereby the rotary member is caused to
furn at a slower speed and in an opposite
direction -to the turbine wheel, a drive shaft
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in the casing to which said turbine wheels

are secured, and around which shaft the
rotary member freely turns, substantially
ag described.

20. A motor comprising a casing contain-
ing hot fluid, a rotary member mounted to
turn in the casing and having a circular se-
ries of pockets therein, normally full of hot
fluid, a pipe communiecating with the side of
the casing, a pump constructed to force a
given quantity of fluid of low boiling point
into the pockets of the rotary member to
generate gas in the pockets, said rotary
member having nozzles in the ends of the
pockets through which the first-mentioned
Huid is discharged by the gas, turbine wheels
at the ends of the rotary member having
their blades in communication with the noz-
zles, a drive shaft in the casing to which
said turbine wheels are secured, and around
which shaft the rotary member freely turns,
substantially as described.

21. A motor comprising a movable casing
containing a heated fluid, means for dis-

charging a second fluid into the casing,

whereby the second fluid is generated into
gas by the first-mentioned fluid, means for
utilizing the pressure thus obtained, a gas
exhaust pipe communicating with the casing
and into which exhaust gas from the casing
is discharged, and an exhaust gas pipe com-
municating with the top of the casing, sub-
stantially as described.

92. A motor comprising a movable casing
containing hot fluid, means for discharging
a second fuid into the casing whereby the
second fluid is generated into gas by the
first fluid, a turbine wheel caused to turn by
the movement of the first fluid due to the
expansion of the second fluid, a gas exhaust
pipe communicating with- the casing and
into which exhaust gas from the casing is
discharged, and an exhaust gas pipe com-
municating with the top of the casing, sub-
stantially as described.

23. A motor comprising a casing contain-
ing hot fluid, a rotary member in the casing
having a circular series of pockets contain-
ing hot fluid, means for discharging a sec-
ond fluid inte the pockets of the rotary
member, a turbine wheel communicating
with the pockets of the rotary member, a gas
exhaust pipe communicating with the casing
and into which exhaust gas from the pock-
ets is discharged, and an exhaust gas pipe
communicating with the top of the casing,
substantially as described.

24. A motor comprising a casing contain-
ing hot fluid, a rotary member in the casing
having a circular series of pockets contain-
ing hot fluid, means for discharging a second
fluid into the pockets of the rotary member,
said rotary member having nozzles in its
pockets, a turbine communicating with the
nozzles, a gas exhaust pipe communicating

>

with the casing and into which exhaust gas
from the pockets is discharged, and an ex-
haust gas pipe communicating with the top
of the casing, substantially as described.

25. A motor comprising a casing contain-
ing hot fiuid, a rotary member in the casing
having a circular series of pockets contain-
ing hot fluid, means for discharging a second
fluid into the pockets of the rotary member,
said pockets having nozzles in their ends,
and turbine wheels at both ends of the rotary
member having blades in line with the noz-
zles, a gas exhaust pipe communicating with
the casing and into which exhaust gas from
the pockets is discharged, and an exhaust
gas pipe communicating with the top of
the casing, substantially as described.

26. A motor comprising a casing contain-
ing hot fluid, a rotary member in the casing
having acircular series of pockets contain-
ing hot fluid, means for discharging a sec-
ond fluid into the pockets of the rotary mem-
ber, turbine wheels located at the ends of the
rotary member, said rotary member having
nozzles in its ends communicating with the
turbines, and a train of gearing connecting
a turbine gear with the rotary member,
whereby the rotary member is caused to turn
at a slower speed than the turbine wheel, a

gas exhaust pipe communicating with the ¢

casing and into which exhaust gas from the
pockets is discharged, and an exhaust gas
pipe communicating with the top of the
casing, substantially as described.

27. A motor comprising a casing contain- -

ing hot fluid, a rotary member in the casing
having a circular series of pockets contain-
ing hot fluid, means for discharging a sec-
ond fluid into the pockets of the rotary mem-

ber, turbine wheels located at the ends of the :

rotary member, said rotary member having
nozzles in its ends communicating with the
turbines, a train of gearing connecting a
turbine gear with the rotary member, where-
by the rotary member is caused to turn at a
slower speed and in an opposite direction to
the turbine wheel, a gas exhaust pipe com-
municating with the casing and into which
exhaust gas from the pockets is discharged,

and an exhaust gas pipe communicating i:

with the top of the casing, substantially as
described.

. 28. A motor comprising a casing contain-
ing hot fluid, a rotary member mounted to
turn in the casing and having a circular se-
ries of pockets therein, normally full of hot
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fluid, a pipe communicating with the side

of the casing, a pump constructed to force a
given quantity of fluid of low boiling point

into the pockets of the rotary member to :

generate gas in the pockets, said rotary
member having nozzles in the ends of the
pockets through which the first-mentioned
fluid is discharged by the gas, turbine wheels

at the ends of the rotary member having :
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their blades in communication with the noz- name to this specification in the presence of
‘zles a gas exhaust pipe communicating with two subscribing witnesses.
the casing and into which exhaust gas from

the pocl\ets is- discharged, and an exhaust ALLEN E. HALL.
gas pipe communlcatmcr with the top. of the Witnesses:
casing, substantially as “described. C. R. ZregiEr,

In testimony whereof I have signed my S. W. Fosrer.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
" Washington, D. C.”



