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UNITED STATES_

PateEnT OFFICE.

JAMES ALFORD HOUSE, OF BRIDGEPORT, CONNECTICUT.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No, 593,219, dated November 9, 1897.

Application ﬁled Pebrnary 8,1897. Serlal Ro, 622,572,

To all whom it may concermn:

Beit known thatI,JamEs ALFORD HOUSE,a
citizen of the United States,1 esiding at Brld(re-
port, in the county of Fairfield amd State of
Connecticut, have invented certain new and
useful Improvementsin Rotary Engines; and
I do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
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 principal obgects
are to render the rotm y motion of the engine
stronger, steadier; and more powerful tha,n
has horetofore been the case in machines of
this description.

Further objects of my invention, which,
however, contribute to the main objects in
view as above 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 fo
steam, hot air, gas, compressed air, &ec., and
the provision of means for cooling the wheel
when steam, hot air, and thelike are used as
the running agent.

With these ends in view my invention con-
sists in cerfain details of construetion and
arrangement of parts, such as will be herein-
after fully set forth, and then specifically be
designated by the elaims.

In the accompanying drawings, which form
a part of this application, Figure 1 is a lon-
gitudinal sectional elevation of my improve-
ment; Fig. 2, a detail perspective of the
wheel; Fig. 8, a section at the line ¢ a of Fig.
1; Fig 4, a section at the line b b of Fig. 1;
1‘10' 5 a section at the lineccof Fig. 1; Flo*

G, a detail perspective of one of the parmtlon-
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 and air
passages for discliarging the steam and air
through the sides of the wheels; Fig. 8,a de-
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 elevation of a wheel and showing par-

(No model.}

ticularly modified forms of discharge-nozzles
for the steam and air.

Similar numbers of reference denote like
parts in the several figures of the drawings.

1 are any suitable supports within whleh
is journaled the shaft 2.

31s a frame through which said shaft passes
freely, said frame bemﬂ bolted to any suit-
able standard or platfolm {(Not shown.)
This frame is open and of circular shape and

55

60

has a hollow hub 4, from which a tubular

passage-way 5 leads radially out through the
rim of said frame.

6 are ordinary strengthening-spokes 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 p1o;ecmnOr 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 shaft 2.

10 11 are respectively 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 interloek, 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 undue
friction to opposethe revolution of the wheels.
This construction of interlocking ribsis 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 centufuoal tendencies duri ing
rotation, and therefore Tt is not deemed nec-
essary to enter into any further or detailed
description of this jeint, especially since any
ordinary and suitable steam-joint may be
used in this connection. The outer faces of
these wheels are cored out, as seen at 12, thus
leaving rims 13 at the outer circumferences
of the wheels 7, and through these rims ex-
tend perforations 14. Annular recesses 15
are formed at the centers of the wheels, which
recesses lead into the hollow hub 4 and are
therefore in direct communieation with the
passage-wayd. 16 are portswhich extend ra-
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dlally from these recesses out through tlie
peripheries of the: wheels. It will thus be

clear that there is-a continuous closed duect;

leading down through the passage-way 5 into
the hollow hub 4, thence laterally into the
recesses 15, and tHence upwardly through the
ports 16 to the peripheries:of the Wheels

In carrying out my invention the steam,
compressed air, or other agent is introdueed
down through the passage-way 5 and is dis-
charged through angularly-directed mnozzles

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

impaet of such steam or other agent against
the atmosphere will produce a reaction and
cause the rotation of the wheels, and I will
now describe the manner in which L provide
for this discharge of the steam.

Secured to opposite sides of each wheel are
rings 17, whose peripheries projeet beyond
the peripheries of the wheels. TPockets 18are
formed across the peripheries of the wheels;
thearea of sueh pockets being such that a
perforation 14 and port 16 open into the same
pocket.

19 are partition-plates which are each pro-
vided with perforations 20, which register
with the ports 16, said plates being screwed
or otherwise secured to the peripheries of
said wheels in sueh manner as to provide ‘a
separate inner chamber in each pocket, with
which chambers the perforations 14 commu-
nieate.

2larecover-plates which-are secured within
suitable ways between the rings 17, said plates
being provided with elongated slots 22,
through which screws 23 are driven into- the
peripheries of the wheels in order to-secure
these plates in position immediately above
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
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othereompartment, and thereisaslight space
between the cover-plates and the partitions
and between the floor of the pockets and the
partitions;so that outlets areafforded through
the rims of the wheels.

In order that the pressure of the steam in

the outer compartment may not defleet 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-
side air,I channelout theinner faces of these
plates; as shown at 24 and in detail at Fig:

6, sothat should said plates be deflected. thele-

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
left for the discharge of the steam.

The perforations 14 are preferably slightly |:

in advance of the steam-ports 16, for the pur
pose presently to be explmned

593,219

25 are side casings which are secured to the
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 employed for the | pur-

poseof closing the openings 26 or for clogging
the same should the ocecasion arise.

28 isthé exhaust,which Ilocate, preferably,
at the bottom of the casing.

The discharge-outlets for the air and steam
in the rims of theé wheels are in reality tan-

‘gentially-directed nozzles, and while I have

‘shown and described peripheral pockets in

the wheels within which the steam and air
ports lead, this construction, although pref-
erable, is by no means absolutely necessary
to the successful operation of my improve-
ment, the gist of which in: this respect rests
in the broad idea of discharging the steam or
other driving agent tlirough nozzles which
are so deflected or ‘angularly disposed as to
effect therotation of the wheels, owing to the
impact of such agent against the surround-
ing air. ‘Also it will be clear that the dis-
charging of thesteam acrossthe outlet for the
air will induece current of the latter; so as to
insure a steady rosh of air out through 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
revolution of thewheels is obtained by locat-
ing the discharge-orifices for the air infront
of the steam-discharging mnozzles, in that it
affords; as it were, a column against which
the steam may have impact; nevertheless if
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. Moreover, it will be
obvious 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-
advantages of the vacuum in close proximity
to the Wheels would be obviated. if the air-
ports discharged radially through the rims
of the wheels, and therefore I do not wish to
be limited in this respeet.

The best results are undoubtedly obtained
by directing the discharge-nozzles for the air
and steam tangential tothe rims of the wheels;
but the latter will be revolved when said noz-
zles are merely angularly disposed—that is
to say, when they are not directed in radial
lines from the center of rotation—it being

i only necessary that these nozzles should point
“in a direction reverse to that in which the
‘wheel revolves.

In rotary engines a water-jacket is alinoest

-indispensable to obtain good results in in-

.stances where hot air or gas is used as the
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agent whereby to drive the wheels; but it is
extremely difficult to provide forsuch a jacket
without greatly increasing the weight and re-
sistance to be overcome in revolving the
wheels; but in myimprovement my air-ports
are arrauged and disposed with the especial
end in view to properly cool the rims of the
wheels, and in this connection it will be clear
that I ean easily regulate the temperature of
the air which is drawn 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

. and symmetrical; but of course the number

20

25

30

35

45

50

55

6o

65

of wheels is immaterial, and it would be very
easy for an ordinary mechanic fo construct
an engine using a single, double, triple, or
even quadruple arrangement of wheels, but
always providing for the taking in and dis-
charging of the steam or air or both, in sub-
stantially the mannerhereinbefore described,
without being called upon to exercise any in-
ventive ability whatever, and I shall there-
fore make certain claims to my invention irre-
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 chief and most valu-
able features of my invention; but right at
this point I desire to call attention to the fact
that the steam and air ports may lead out
through the sides of the wheels instead of
through the peripheries, the provisions for
the proper angular discharge of the steam
and air being substantially the same asin
the instance where the nozzles are at the pe-
ripheries of the wheels, and in this respect I
do not wish to be limited except as to the pro-
vision of discharge-nozzles which are angu-
larly directed with respect to the radiiof the
wheels, or, in other words, which point in a
direction opposite to that in which the wheels
revolve. Thave therefore illustratedin Figs.
7 and 8 the manner in whieh I would prefer-
ably provide for the discharge of the steam
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-
tion-plates, and cover-plates as that hereto-
fore described with respect to the discharge

of the steam and air through the rim, the only,

difference being that the air-openings and
steam-ports extend through the sides of the
wheel into the pockets instead of through the
rim of the wheel. In this construection I 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 suitable ways in this
tire and ring I locate and fasten cover-plates
32, which tire, ring, and cover-plates perform
the same functions as the rings 17 and cover-
plates 21 hevetofore deseribed. Through the

sides of the wheel are the air-openings 33,

which lead into the pockets 34, located in
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 87,
to register with the outlets of said steam-
ports, are secured to the side of the wheel,
s0 as to separate the pockets 34 into two com-
partments, as heretofore described, and in
connection with the cover-plates provide dis-

4 charge-nozzles for the steam and air.

t will thus be obvious that the construction
shown at Figs. 7 and 8 can hardly be called a
modification of my invention, since it con-
templates in reality a mere change in the di-
rection of the air and steam ports, and the ob-
jectof the illustrations is merely to show the
great facility with whieh my improvement
is adapted for discharging the air and steam
through the sides of the wheel.

To those versed in steam-engineering it will
be clear that the particular form and con-
struction of discharge-nozzles for the steam
and air are quite immaterial, although possi-
bly some forms are to be preferred to others.
Therefore, although I have shown and de-
seribed the construction which embodies the
pockets, the cover-plates,and partition-plates,
which is an exceedingly efficient construction,
there are many ways in which the proper
discharge of the steam and air may be pro-
vided for, and I have therefore seen fit to
illustrate in Fig. 9 several modified forms of
nozzles, which I will now deseribe.

The construction and arrangement of steam-
ports and air-openings are precisely the same
as shown at Fig. 1. The pockets for the
steam and air outlets as shown at Fig. 1 are
within the circumference of the wheel, but
in Fig. 9 these pockets, which in this instance
might 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 perforations 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 immaterial so long as the nozzles are so

Adisposed with respect 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
the air-hood, while the steam-nozzle to the
right of this is entirely within the hood, the
latter 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 flush with the mouth of the hood.
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It is not:deemed material to enter intoany
discussion of the relative merits of these noz-
zles, since they are all serviceable and- are,
moreover; well known, and it will accordingly
be apparent that:the particular construction
of nozzles for the discharge of the steam and
air is immaterial so long as the -relative ar-
rangement of said nozzles be such thatacur-
rentof air is-induced by the jet of steam dis-
charged.

As ' a motor my construction is more effi-
eient: 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
saying-anything to lessen the vast superior-
ity and importance of the construction which
I -have  heretofore described and which is
shown inthe drawings; butImean that T have
demonstrated by actual use of my improve-
ment that if the caps 27 are so adjusted and
arranged as to completely:close the openings
26 the exhaust-steam, after passing through
the nozzles, 'will be:drawn:inwardly through
the spaces between the rings 17 and side cas-
ings 25, and thenece outwardly through the
perforations 14; so:as ‘to effect substantially
the same result in connection with the live
steam as -is effected by the air when these
openings arenot elosed.: 'When my improve-
ment is used with a condenser as a condens-
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
will therefore be clear that my improvement,
without ‘any structural :change whatsoever,
may be used with similar beneficialand purely
characteristic results, both as a condensing-
engine and as a non-condensing engine. I
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,

nor do I wish to be limited to any special con-
struetion or provisions for the induection 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. Thespaces
between these hoods or pocketsare 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 properly support-
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 wonld prob-
ably never be deemed advisable ever to use
these buckets. I have shown such buckets

4 : 593,219

in doftted lines in Figs. 1 and 3 and have. de-
noted: the same by the numeral 29. '
Asbefore stated, in order to utilize the sup-
ply of air or exhaust-steam as an auxiliary in
the revolution of the wheel the relative ar-
rangement of the live-steam nozzles and the
discharge-outlets for the'air or exhaust-steam
must be: such that the discharge of the live
steam will create-and keep up an induced
current of air or exhaust-steam, and the best
results are obtained by locating the air or.ex-
haust-steam outlets slightly in.advance of the
live-steam mnozzles;: but it is nevertheless
true that a current will be induced by the
live steam if the outlets :for such air 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 desire tobe un-
derstood in:this. particular as claiming suei
a relative arrangement of said outlets and
nozzles as would cause the induction of the
air or exhaust-steam current, forif such ar-
rangement be new ina generic: sense in de-
vices of this deseription I am entitled to such

“a claim.

Having thus described my invention, what
I.claim as new, and desire to secure by Let-
ters Patent, is—

1. In a rotary engine, the combination of
a rotary wheel provided with interior elosed
passages and revolving in a vertical ‘plane,
means for supplying live steam  within said
passages; angularly-directed outlets to sueir
passages, and additional openings in said
wheel having no communieation with said
passages but located i advance of said ouv:
lets: and communicating with the exhaust-
steam that has been discharged 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.

2. In a rotary engine, the combination of
the rotary wheel provided with interior closed
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 atmosphere and opening in
proximity to the extremities of said nozzles
whereby the steam from the latter will ereate
and maintain an induced current of air
through said openings, substantially as set
forth. '

3. In a rotary engine, the combination of
the rotary wheel provided with interior closed
passages into and through which steam is ad-
mitted and directed, said wheel being also

‘provided with air-chamber communicating

with the outside air and with openings lead-

.ing from said ehamber in close proximity to

the outer ends of said passages, and angu-
larly-disposed nozzles into which said pas-
sages lead and through which the steam is
expelled in close proximity to said air-open-
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ings whereby a currentof airisinduced, sub-
stantially as set forth.

4. In a rotary engine, the combination of
the rotary wheel having an annular recess ab
its hub and provided with ports which extend
radially from saidrecess out through the rim
of the wheel, said wheel having an air-cham-
ber and openings leading therefrom through
the rim of the wheel, pockets formed in said
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 compartments into which said
ports and openings respectively lead and
whereby tangentially-disposed nozzles are
formed, and meansfor supplying steam with-
in said recess, subs’tan’olally 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 into which
said passages lead, air-passages within the
wheel communicating with the outside air

[+24

and terminating in angunlarly-directed nozzles
in close proximity 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 of
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-
gentially-directed discharge -nozzles for said
passages and perfor amons, the extremities of
said nozzles being in close proximity fo each
other whereby the discharge of the steam will
induce a current of airthrough said perfora-
tions, substantially as set forth.

In testimony whereof I affix my signature
in presence of two witnesses.

JAMES ALFORD HOUSE.

Witnesses:

ALFRED B. BEERS Jr.
J. D. CARR.
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