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(No mﬂdel )

To all whom it moy concern |
Beit known that I,JAMES ALF‘ORD HOUSE a
citizen of the United St&tes,l esiding at Brldﬂ‘e-
port, in the county ot Fairfield fmd State of
Connecticut, have invented certain new and
useful Imprm ementsin Rotary Engines; and
I do hereby declare the following to be a full,
clear, and exact deseription of the mventmn
such as will enable others skilled in the mt

to which it appertains to make and use the
same. |
My invention relates to certain 1mprove-

‘ments in that class of steam-engines known

as ‘“‘rotary” engines; and its prmmpal ob,]ects
are to render the rotar y motion of the engine
stronger, steadier, and more powerful than

- has hel etafore been the case in machines of

this deseription.
Further objects of my invention, which,

however, contribute to the main ob;jeets in ;

view as &bove specified, are the prevention of
the formation of vacuums at the periphery
of the rotary wheel where the steam- -Jets are
directed, the adaptation of the engine fto
steam, hot air, gas, compressed air, &e. , and
the pr ovision of means for cooling the wheel
when steam, hot air, and the like are used as
the running agent. -

With these ends in view my invention con-
sists in certain details of construction and
arrangement of parts, such as will be herein-

- after fully set forth, and then specifically be
~ designated by the claims.

In the accompanying drawings, which form

~a part of this application, mee 11is a lon-

gitudinal sectional elevation of my improve-
ment; Fig. 2: a detail perspective of the

- wheel Fw 3, a section at the line a ¢ of Kig.

40

1; Fig 4, a section at the line b b of Fig. 1
I‘ln' 5 a section at the line ¢ c of Fig. 1; Flﬂ'

0, a detail perspective of one of the parhtmn— |
- plates which divides the pockets on the pe-
riphery of the wheel into air and steam
spaces; Fig. 7, a view similar to Fig. 1, but
showing the - arrangement of steam: a,nd air

passages for discharging the steam and air

‘through the sides of the wheels; Fig. 8,ade--

tailed side elevation of the wheel shown at
Fig. 7 and illustrating particularly the loca-
tion of the discharge-nozzles for the steam
and air, and Fig. 9 a detailed broken sec-

- tional elemtmn of a wheel and showm p‘u- | passage-way o.

| able standard or pl&tfc}lm
This frame is open and of circular shape and
tubular

’ twularly modified forms of discharge-nozzles

for the steam and air.
Qimilar numbers of reference denote like

pal ts in the several figures of the drawings.
1 are any suitable suppmts within which
18 ;]eulna,led the shaft 2.
3is a frame through whmh said shaft passes

freely, said frame bemﬂ' bolted to any suit-
(Not shown.)

has a hollow hub 4, from which a
passage-way o leads radially out through the
rim of said frame.
6 are ordinary str enwthemnw-hpoke% which
extend from said hub tothe rim of said frame.
7 are wheels splined on the shaft 2 on op-
posite sides of the frame 3, and 8 9 are a series

| of raised annular ribs pr {)Jectmw toward each
| other from the contiguous sides of said wheels

and frame, respeetwelv, said ribs being con-
centric with each other and with the axis of
the shait 2.

10 11 are 1espee.twely jam and lock nuts on
the shaft 2 and driven against the outer faces
of the hubs of the wheels 7 , Whereby the lat-
ter are forced inwardly, so that the ribs 8 9
will interlock, as shown in Fig. 1; but al-
though said ribs interlock there is no actual
contact between them, since their construc-
tion is such that there will be a very small

| space between _all the interlocking surfaces

of these ribs, so that there can be no nundue
friction to opposetherevolution of the wheels.
This construction of interlocking ribs is quite
ordinary and is commonly called a “slip-
joint” to prevent the leakage of steam, air,

and thé like, especially when the wheels are

capable of a slight play lengthwise on the
shaft, owing to centufua‘al tendencles during
rotatmn zmd therefore 113 18 not deemed nec-
essary to enter into any further or detailed
description of this joint, especially since any
mdmary and suitable steam-joint may be
used in this connection. The onter faces of
these wheels are cored out, asseen at 12, thus
leaving rims 13 at the outer cucumfelencea
of the wheels 7, and through these rims ex-
tend pe1foratmns 14. Annnlar recesses 15
are formed at the centers of the wheels, which
recesses lead into the hollow hub 4 and are
therefore in direct communication with the
16 are ports which extend ra-

55

00

Ho

75

3o

Qo

95




s

2

: dlelly from these recesses out throun*h the |
peripheries of the wheels. |
clear that there is'a continuous closed duct:

leading down through the passage-way 5
the hollew hub 4, thence laterally into the
recesses 15, and bhenee upwardly through the
ports 16 to ‘the peripheries of the wheels.
~ In carrying out my invention the: s’reem 1

- 10

- at the.peripheries of the wheels, so that the |

5 into

compressed air, or other agent is 1ntroduced

down through the passage-way 5 and is dis-

charged thlouﬂ‘h angularly-directed nozzles

- 1mpaect of such steam or other agent against

the atmosphere will produce a reaetion and
cause the rotation of the wheels, and I will |
now describe the manner in which T prewde

- for this discharge of the steam..

. 20

the peripheries of the wheels.

- formed across the peripheries of the wheels,
the-area of such pockets being such that a
~ perforation 14 zmd port 16 open: into the same

poclket.
- 19 are pmmtlon-ple‘ree which are ea,eh p1 0=

111 Gclte

~ 2larecover-plates whichare secur ed Wlbhmi
- suitableways between therings 17, said plates |
BT

- “through which screws 23 are driven into the
peripheries of the wheels in order to secure |

being provided with elongated slots 22,

‘these plates in position immediately above

40

the pockets and partition-plates. This will
practically divide these pockets intotwo com-
partments; into: one of which lead the steam-

- ports, while the perforations 14 lead into the

45

50

55

60

othereompartment, and thereisaslight space

between the cover-plates and the partitions

and between the floor of the pockets and the

part1t10ns so that outletsareafforded through
the rims of the wheels.

In order that the pressure of the steam in
the outer compartment may not defleect the

partition-plates down against the floor of the
lower compartment, so as to cut off all com-
munication between the latter and the out-

plates, as shown at 24 and in detail at Fig.

6, so that should said plates be deflected ther e-'l

will still be adequate space for the discharge
of air or any other agent out through: the in-
ner compartment. Of course should it be
ascertained that the normal outlet for the
steam was too great or toolittle thismay easily
be remedied by loosening the screws 23 and:
sliding the cover-plates 21 to a proper adjust- |

ment, whereby a greater or less space may be |

loft for the dlscherwe of the steam.
~The perforations 14 are preferably Shfrhtly

in advance of the steam-ports 16, for the pur:

pose presently to be explained.

- Pockets 18 are

vided with perforations 20, which register
- with the ports 16, said- pletes being serewed |

or otherwise seemed to the peuphenee of |
~said wheels in sueh manner as to provide a
separate 1nner chamber in each pocket, with |
which ehambers the per for ELthIlS 14 COmMIMU-

i
-

Tt will thus be |

593,219

pose of closing the openings 26 or for clogging

" the same sheuld the ocecasion arise.

25 are side casings. WhICh are. secured tothe

‘sides.of the frame 3 and are open at the cen-
ter, as seen at 26, in order to afford ample

communication between the outside atmos-
phere and the perforations 14, and 27 are caps

which are capable of sliding fr eely along the -
| shaft 2 and which are empleyed for the pur-

75

28 isthe exhaust,which Ilocate, prefel ably,

“at the bottom of the casing. |
The discharge-outlets t‘or the alr smd steem. B
in the rims of the wheels are in reality tan-
‘gentially-directed- nozzles, and while I have

So

shown and described peripheml pockets 1n -

the wheels within which the steam and air
| ports lead, this counstruction, although pret-
Secured to opposﬂ:e sides of each wheel are |
rings 17, whose peripheries project beyond |

erable, is by no means absolutely necessary

to the successful operation of my improve-

ment, the

gist of whieh in this respect rests -

in the broad idea of discharging the steamor

Also it Will 'be' clear that the dis-

~other driving agent through nozzles which
-are so deﬂeeted or &nn'ula,ﬂy disposed as to
1 effeet therotation of the wheels, owing to the
‘Impact of such agent against the smlound-
ing air.

:goy'.---

-charn*mfr of the steam acrossthe outlet for the -

air. Wﬂl mduee current of the latter; so as to g5
“insure a steady rush of air out thmuf-'h the

rims of the wheels to eounteract the disad- -
vantages of the natural vacuum formed by -

therevolution of the wheels, and while greater
~efficiency as to strength and steadiness of

100

revolution of the Wheels is obtained by locat-

‘ing the discharge-orifices for the air infront

of the steam-discharging nozzles, in that 1t

affords; as it were, a column against which
the steam may have impact; nevertheless it
“the steam and air were commingled at the

point of discharge, so that they would be ex-

pelled together, “the revolution of the wheels
~would be materially stronger and steadier
“than would be the case if the air were en-
tirely dispensed with.
“ebvious that; although: the air will prove a
- valuable auxiliary to the steam in revolving
' the-wheels, provided that the discharge-noz-
zles for the air are substantially tangential to
. the rims of the wheels, nevertheless. the dis-
i advantages of the vacuwum in close proximity

Moreover, it will be

to the wheels would be obviated if the air-

 ports discharged radially through the rims
side air,] channel out theinner faces of these |

of the Wheels, and therefore T do not WIS]J to
be limited in this respeect.
The best results are undoubtedly obtained

-only necessary that these nozzles should pomt
in a direction reverse to that in which the
“wheel revolves.

- In rotary cngines a water-jacket is elmest
indispensable to obtain good results in in-
stances where hot air or gas is used as the

105
110
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by directing the discharge-nozzles for the air
- and steam ta;n-gentialsto:the rims of the wheels;
- but the latter will be revolved when said noz-
lees are merely angularly disposed—that is
1 to say, when they are not directed in radial
;1111es from the center of rotation—it being

125
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~agent whereby to dmve the wheels; but it is | which lead into the

503,219 | o 3

e,&tremely difficuit to provide for such a jacket

without greatly increasing the weight and re-

sistance to be overcome 1n revohnw the
wheels; but in myimprovement my air-ports

are armnffed and disposed with the especial

- end in view to properly cool the rims of the

ST

- 30

35

| ;;ej

~ vision of discharge-nozzles which are angu-

45

and symmetrical

wheels, and in this connection it will be clear
that I can easily regulate the temperature of

the air which is dmwn in through the open-

ings 26 in the side casings.

The construction which I have shown and
described comprises two wheels which are
each arranged on a common shaft of rotation,
and the engine is therefore properly balanced
: but of course the number
of wheels is immaterial, and it would be very
easy for an ordinary mechanic to construct
an engine using a single, double, triple, or
even quadmple mranﬁ‘ement of wheels but
always providing for the taking in and dis-

stantially the manner hereinbefore described,
without being called upon to exercise any in-
ventive ablhty' whatever, and I shall there-
fore make certain claims to my inventionirre-
spective of the number of wheels employed.

From the foregoing description it will be

clear that the proper SUpply of air and steam

and their delivery out through the rims of

the wheels constitute the ehlef and most valu-

able features of my invention; but right at

this point I desire to call attention to 13]10 fact

that the steam and air ports may lead out

through the sides of the wheels instead of .

| through the peripheries, the provisions for | ports and air-openings are plemsely the same

the proper angular discharge of the steam
and air being substantially the same as in
the instance where the nozzles are at the pe-
ripheries of the wheels, and in this respect 1
do not wish to be limited except as to the pro-

larly directed with respect to the radii of the
wheels, or, in other words, which point in a
directien OppGSite to that in which the wheels
revolve. lhave therefore illustratedin kKigs.
7 and 8§ the manner in whieh I would prefel-

- ably provide for the discharge of the steam

- 50

and air through nozzles opening into the side
of the wheel, and in this connection I would

- state that 1 employ precisely the same con-
struction and arrangement of pockets, parti-

' - tlon-plates, and ﬂover-plates as that hereto-

55

fore deseribed with respect to the discharge

of the steam and air through the rim, theonly

difference being that the air-openings and
steam-ports extend through the sides of the

~ wheel into the pockets instead of throu ghthe

rim of the wheel. In this constr uetlon 1 se-

cure a tire 30 around the periphery of the

wheel and also secure a ring 31 to the side
of the wheel, and within smt&ble ways in this

- tire and 1*ing' I locate and fasten cover-plates
- 33, which tire, ring, and cover-plates perform
65 the same fumtmns as the rings 17 and cover-

plates 21 heretofore debeubed Through the

- sides of the wheel are the air- openmfrg 33,

charging of the steam or air or both, in sub- | be clear that the

this instance in the side of the wheel while
the steam-ports 16 are deflected, as seen at
35, so as to lead into said lateral pockets.
Partition- plates 36, perforated, as seen at 37,
to register with the outlets of said steam-
ports, are secured to the side of the wheel,
so as to separate the pockets 34 into two com-

partments, as heretofore described, and in

connection with the cover-plates pr ovide dis-

1 charge-nozzles for the steam and air.

pockets 34, located in

70

75

w111 thus be obviousthat the construction

slmwn at Figs. 7 and 8 can hardly be called a
modi ﬁcabmn of my invention, since it con-
templates in reality a mere ehanfre in the di-
rection of the air and steam ports, “and the ob-
jectof the illustrations is merely to show the
great facility with which my improvement
is adapted for discharging the air and steam
through the sides of the wheel.

To those versed in steam-engineering it will
| particular form and con-
struction of discharge-nozzles for the steam
and air are quite Imma,teual although possi-
bly some forms are to be pr eferred to others.
Therefore, although I have shown and de-
scribed the constr uctmn which embodies the
pockets, the cover- -plates,and partition-plates,

whichis ar exceedingly efficient construction,

there are many ways in which the proper
discharge of the steam and air may be pro-
vided fm, and I have therefore seen fit to
illustrate in Fig. 9 several modified forms of
nozzles, which I will now describe. -
The construction and arran gementof steam-

as shown at Fig. 1. The pockets for the
steam and air ouﬂets as shown at Fig. 1 are
within the circumference of the wheel but
in Fig. 9 these pockets, which in this instance
mwht be more properly termed ‘‘ hoods,” are
secured to the periphery of the wheel and ex-
tend therefrom, as shown at 38, and within

these hoods the peit‘emti@ns 14 lead. The

steam-ports terminate in nozzles 39, and the

outlets to these hoods also form nozzles which
extend in the same direction with the noz-

zles 39.
- I have found that various changes may be
made in the shape of the hood and in the
relative arrangement of the hozzles which
are 1mmfttelia,1 so0 long as the nozzles are so

disposed with 1espect to each other that thé

steam will maintain an induced current of

air while both nozzles shall point in a direc-

tion reverse to that in which the wheel re-
volves. For instance, referring to Fig. 9, it
will be observed that ‘the uppermost steam-
nozzles project slightly beyond the nozzle of

3o

Qo

Q5

100

1C5

110

115

I20

125

the air-hood, while the steam-nozzle to the

lattel being provided with a flared mouth

and it will also be observed that the steam-
nozzle to the extreme right is inclosed by the
hood without the flared-mouth construction,

while the nozzle immediately below this ex-
| tends ﬁush with the mouth of the hood.

right of this is entirely within the hood, the

130 .
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.. will therefore be clear that my improvement,:
o without any structural change whatsoever,
may beused with similar beneficialand purely
characteristic results, both as a condensing-

40
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«Jt'is not-:deemed material to enter into any | in dotted lines in Figs. 1 and 3 and have de- =
:nﬂted the same by the numeral 29. e
Asbefore stated, in order to umhze the sup- TR

:dlseusswn of the relative merits of these noz-
‘zles, since they are all serviceable and-are, |
‘moreover, well known, and it will acecordingly |
‘be apparent that the particular construction |
. of nozzles for the discharge of the steam and |
oo alr is immaterial: so¢ 10119; as the relative ar- |
. rangement of said nozzles be such that a cur- |
~ renfof air 1s induced by the Jet of qtea,m dls—-;
--zehawed SRR SERESEE RN
As a mot01 my constructmn is more eﬁi—'?
ac1ent than most: rotary engines, even when |
I .entirely dispense with the. arrangement:
whereby the air is supplied and delivered. |
By this I do not mean to: be understood as |
oo saying anythmcr to lessen the vast superior- |
ity and importance of the construetion which:
. I.-have heretofore described and which is
~ showninthedrawings;butl meanthat I have |
. demonstrated by actual use of my improve-
o ment that if the caps 27 are so adjusted and
o arranged as to completely close the openings
.26 the exhaust-steam, after passing through
- thenozzles, -will be drawn-inwardly through-
the spaces between the rings 17 and side cas- |
S mgs 25, andthence outwardly thTOng]lthe
oooperforations 14, so as to effect ‘substantially |
- .the same result in connection with the live.
oo steam as -is effected by the air when these:
SRR openings are not elosed. - When my improve- | :
- ment is used with a condenser as a condens-
oo ing-engine, these openings: necessarily are
- closed as-against.the inlet of air, and thelive |
- steam then induces a current of exhaust-
steam up:through the perforations 14, and it

engine and as a non-condensing engine. 1
therefore do not wish to be limited to the in-
duction by the live steam of air or any par-
ticular agent up through the perforations 14,

struction or provisions for the induction of
such agent, except that such agent must be
delivered in proximity to the steam-outlet
nozzles, so that a current of such agent may
actually be induced.

When raised, peripheral pockets or hoods
are provided, as shown at Fig. 9. The spaces
between these hoodsor pockets-a,re practically
so supplied with the induced agent that the
steam-jets will meet with sufficient resistance
to effect a strong and speedy rotation of the
wheel.

I have heretofore said nothing concerning
the employment of buckets propelly snpport-
ed and arranged in close proximity to the noz-
zles to afford substantial impact surfaces for
the steam or air; but these buckets may of
course be employed without departing from
the spirit of my invention, although, espe-
cially in the small-sized motors, it would prob-
ably never be deemed advisable ever to use
these buckets. I have shown such buckets

:fply of air or exhaust-steam as an auxiliary in

steam will create and keep up an induced

“rangement be new in a generic sense in de-

forth.

70 0
the revolution of the wheel the relative ar- =
“rangement of the live-steam nozzles and the -
':dlsehm ga-outlets for theair or exhaust-steam -
must be such that the discharge of the live =
g
| eurrent of air or exhaust-steam, and the best .
results are obtained by loc&tmﬂ' the airorex-
haust-steam outlets slightly in advance of the .
Elfifvfe-f;-i steam HDZZIeS; but. i'i_. iS ;. B;everth'el{.}ss o
‘true that a current will be induced by the .
live steam if the outlets for such alr or ex- - =
‘haust-steam are substantially at the same - -
| point with: the live-steam nozzles, or, in fact, -
even if such outlets are slightly in the rear -
of said nozzles, and thereforel desiretobe un- 85
| derstood in this. particular as claiming sueir . -
~a relative arrangement of said outlets and
| nozzles as would cause the induction of the =
i air or exhaust-steam current, for if sueh ar-
006
viees of tlns descup bmn I am emtrtled t0 sucn_; N
q, claim. o | o

Hmmw tlms descrlbed my mventlon whab-: o

:I elmm as new, and deswe to secure by Let (R

1 In a rotaly enﬂ'me the combmatmn GI EEEEE
“a-rotary wheel pmvld@-d with interior-closed -~

2. In a rotary engine, the combination ot

passages, means for supplying steam within

‘said passages, nozzles angularly disposed with

respect to radii of the wheel and into which

-said passages lead, air-ports communicating
“with the outside atmosphele and opening

11
proximity to the extremities of said nozzles
whereby the steam from the latter will create
and maintain an induced current of air
through said opemnws substantially as set

3. In a rotary engine, the combination of

the rotary wheel provided with interior closed

passages into and through which steam 1s ad-
mitted and directed, S&ld wheel being also

‘provided with air- _chamber communicating

with the outside air and with openings leact-

ing from said chamber in close proximity 1o
_the outer ends of sald passages, and angu-

larly-disposed nozzles into which said pas-
sages lead and through which the steam is
e?pelled in close pm}nmfﬁy to said alr-open-

-passages and revolving in a vertical plane,
‘means for supplying lwe steam within said =~
‘passages, angularly-directed outlets to such _
‘passages, and additional openings in said
“wheel having no communication with said =
passages but 1ocated in advance of said out=::
lets and communicating with the exhaust-- - .
steam that has been dlSGhELI ged and has ef-
fected its function, whereby a current of ex-
‘haust-steam will be induced through said
-openings by the discharge of the live steam,
| substantially as set forth

nor do I wish to be limited to any special con- |
the rotary wheel pr0V1ded with interior closed

100
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2

ings whereby a currentof airisinduced, sub- t and ter mmatma in &Iwula,ﬂy directed nozzles

stantlally as set forth.

- 4, In a rotary engine, the combmatlon of -
the rotary wheel 11a,xrmg an annular recess at
1its hub and provided with ports which extend

radially from said recess out through the rim
of the wheel, said wheel having an alr-ehetm-

ber and openings leading therefrom through

the rim of the wheel, pockets formed 1n saad

10 rim and into which said ports and openings
- lead, the parfition and cover plates carried
by said wheel whereby said pockets are di-

vided into two compartinents into which said
ports and openings respectively lead and
whereby tangentially-disposed nozzles are
formed, and meansfor supplying steam with-
in said recess, substantially as set forth.
5. In a rotary engine, the combination of
the rotary wheel provided with interior closed

passages, means for supplying steam within.

said passages, nozzles angularly directed with
respect to radii of the wheel and info which

said passages lead, air-passages within the
wheel commumcabmg with the outside air

i
|

l

in close pr 0X1m1ty to the steam-nozzles where-
by the steam from the latter will induce a
current through the former, substantially as
set forth.

6. In a rotary engine, the combination Gf
the rotary wheel provided with interior pas-
sages opening through the rim of the wheel,
means for supplying steam within said pas-
sages, perforations extending through the rim
of the wheel and having at their inner ends
communication with the outside air, and tan-
centially-directed discharge -nozzles forsaid
passages and perfor &tmns, the extremities of
said nozzles being in close proximity to each
other whereby the discharge of the steam will

! induce a current of air through said perfora-

tions, substantially as set forth.
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In testimony whereof I affix my signature

in presence of two witnesses.
JAMES ALFORD HOUBE.

Witnesses:
ALFRED B. BEERS J I,

J. D, CARR
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