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UNITED STATES PATENT OFFICE.

LAMBERT IGELHORST, OF QUINCY, ILLINOIS.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 643,505, dated February 13, 1900.
Application filed September 22,1898. Renewed July 25, 1899, Serial No. 725,094, (No model.)

To all whom it may concern:

Be it known that I, LAMBERT IGELHORST,
brother, St. Francis College, a citizen of the
United States, residing at Quincy, in the
county of Adams and State of Illinois, have
invented new and useful Improvements in
Rotary Engines, of which the following is a
specification.

This invention relates to that class or type
of rotary engines wherein the peripheral por-
tion of a rotary piston is constructed with
pockets or recesses in which a working fluid
is directed by nozzles for swiftly revolving

the piston, and thereby imparting rotary mo-

tion to the engine-shaft.

The chief objects of the present invention
are to promote the efficiency of rotaryengines
of the character referred to,to increase their
power without a proportionate inc¢rease in the
quantity of working fluid used in driving the
rotary piston, to improve the construction of
the peripheral portions of the rotary piston,
and to secure greater efficiency and power in
the working of the engine.

To accomplish these objects, my invention
involves thefeaturesof construction, the prin-
ciples of operation, and mode of operation
hereinafter described and claimed, reference
being made to the accompanying drawings;
in which— :

Figure 1 is a vertical central sectional view
taken on the line 1 1, Fig. 2, showing an en-
gine embodying my invention. Fig. 2 is a
vertical cross-section on the line 2 2 of Fig. 1,
the piston and its surrounding ring being
shown partly in elevation. Fig. 3 is a verti-
cal sectional view taken on a line at right an-
gles to the view in Fig. 4, showing a modified
form of engine. Fig.4 isasectionalside ele-
vation of the parts represented in Fig. 3. Fig.
5 is an enlarged detail sectional view of a part
of the engine represented in Figs. 1 and 2 to
more clearly show the finger-like projections
and the nozzles for delivering the working
fluid. Fig. 6isasectional view taken at right
angles to the view in Fig. 5. Fig. 7 is a de-
tail view of the nozzle represented in Figs.1,
2, 5, and 6. Fig. 8 is a sectional plan view
showing the nozzles at opposite sides of the
rotary piston, as in Figs. 3 and 4, wherein the
piston is provided with finger-like projections
at opposite sides near its periphery. Fig. 9

‘blocks 9.

is a detail sectional view of a rotary piston
having the finger-like projections at one side
only, and Fig. 10 is a detail sectional view
showing a rotary piston with finger-like pro-
jections at opposite sides which extend in re-
verse directions for the purpose of rotating
this. piston in either direction.

In orderto enable those skilled in the art to
makeand usemyinvention,Iwillnowdeseribe
the same in detail, referring first to Figs. 1, 2,
5,6,and 7, wherein the numeral 1 indicates a
circular casing, in which is eentrally mounted
the rotary piston 2. The casing is formed
with an annular passage 38, communicating at
the top of the casing with a lateial inlet 4,
having screw-threads 5, by which to connect
itwith a pipe for supplying the working fluid,
such as steam or air or gas under pressure.
The piston is rigidly mounted on a horizontal
shaft 6, which extends through enlarged ori-
fieces in the opposite side wallsof the circular
casing. The extremities of the shaft 6 are
connected by universal couplings 7 with the
shaft, as at 8, mounted in any suitable con-
struction of bearings located within pillar-
The shaft 6 is thus supported, but
slight variations in its central position are
permitted through the medium of the uni-
versal couplings. The exterior faces of the
side walls of the annular casing are con-
structed with ground faces, as at 10, around
the central openings, throungh which the shaft
6 passes. A stuffing-box bears against each
of the ground faces 10 and is susceptible of
rotating against the same. The stuffing-
boxes are each composed of acup-shaped case
12, containing a sleeve 13, which is secured
fixedly to the shaft 6 by meansof a screw 14,
which has its inner end seated in a recess in
theshaft. Thesleeves 13 are eachsurrounded
by a spiral or other suitable shaped spring 15,
which at one end bears against theinner end
of the cup-shaped casing 12 and at its outer
end bears against the flanged head of the
sleeve, whereby each cup-shaped case 12 is
firmly but yieldingly pressed against one of
the ground faces 10. Theopposite side walls

of the annular casing are also constructed
with oil-delivery passages 16, communicating
at their upper ends with oil-cups 17 and at
their lower ends with the ground faces 10'and
the inner surfaces of the cup-shaped case12,
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whereby lubricant is delivered to the ground
faces to insure a smooth and easy rotary mo-
tion of the cup-shaped cases upon the ground
faces. At points below the cup-shaped cases
the opposite side walls of the annular casing
are also formed with oil-drip channels or re-
cesses 18, connected by pipes or tubes 19 with
oil or lubricant receptacles 20 in such manner
that oil or lubricant dripping from the con-
tacting surfaces of the cup-shaped cases and
the sides of the annular casing will fall into
the channels or recesses 18 and thence pass
to the receptacles 20. = By this means the sur-
plusoil is saved and can be reused. The cup-
shaped cases 12, pressed against the ground
faces 10, serve to prevent the escape of the
exhausting working fluid through the open-
ings in the sides of theannular casing through
which the shaft 6 passes, such openings being
somewhat enlarged relatively to the shaft, so
that it is possible for the latter to slightly
move either vertically or horizontally in a
plane at right angles to the shaft.

The interior of the annular casing is pro-
vided with a ring 21, constructed on its inner
circle with spaced-apart fingers 22 to create
or form rectangular steam or air or gas pock-
ets 23. The fingers are each constructed
with a bevel outer extremity, as at 24, for the
purpose hereinafter explained. The ring 21
has applied to its opposite sides the side
plates or flanges 25, which have the inner
sidesof theirouter portions beveled inwardly,
as at 26. These inwardly-beveled surfaces
26 close the ends of the rectangular steam,
air, or gas pockets 23, as will be best under-
stood by reference to Figs. 1 and 6. The
side plates or flanges 25 are secured to oppo-
site sides of the ring 21 through the medium
of rivets or bolts, as at 27, Fig. 2. The pe-
riphery of the piston 2 is also constructed
with spaced-apart fingers 28, having bevels
30 and arranged to create or form rectangu-
lar steam, air, or gas poekets 29. The sides
of the piston 2 at its peripheral portion are
provided with side plates or flanges 31, which
have the inner surfaces of their outer por-
tions inwardly-beveled, as at 32. These in-
wardly beveled surfaces 32 close the ends of
the pockets 29, all precisely the same as de-
scribed with reference to the pockets of the
ring 21. Theside plates or flanges 31 are at-
tached Dby means of rivets or bolts 31° like
the plates or flanges 25 of the ring.

The working fluid, such as steam or air or
gas under pressure, is supplied to the inlet 4
and passes therefrom into the annular pas-
sage 3, from which the working fluid flows
through nozzles 33, possessing a peculiar in-
ternal construction, form, or shape, which I
will now explain, referring more particularly
to Fig. 6. There are a plurality of nozzles
disposed in a circle around the piston, and
each nozzle is screwed into position through
the ring 21. The nozzles are each formed
with a circular bore, asat 34, at the inner end
of which each nozzle is uniformly curved at

the two points 35 and 36. The delivery-slot
37 of the nozzle is substantially rectangular,
so that it will deliver a somewhat broad thin
sheet of working fluid, and it is uniformly
tapered or widens out from the curved part
36 to the delivery end 38 of the nozzle. This
uniformly-tapered broad flat slot 37 causes
the steam to flow in a straight direction out
of the nozzle and to gradually widen out from
the uniformly-curved parts 36 to the delivery-
mouth 38, thereby offering far less resistance
to the outflow of steam than would be the
case were the sides or walls of the slot made
parallel or were the delivery-bore of the noz-
zle of circular form throughout. The pecul-
iar rounded surfaces 35 and 36 of each noz-
zle are designed for the special purpose of
enabling the steam to easily and freely flow
into the small or contracted end of the de-
livery-slot 37. This easy and free movement
of the working fluid over the uniformly-
curved surfaces 35 and 36 is secured without
material resistance on the part of the walls
of the nozzle, and experiments made by me
demonstrate that by this form of nozzle
greatly-increased power is obtained, equal to
thirty-seven and a half per cent. The de-
livery-mouth 38 of each nozzle lies lengthwise
relatively to the periphery of the piston, and
consequently each delivery-nozzle delivers

-working fluid simultaneously to a compara-

tively large number of the fingers and the
pockets in the periphery of the piston. Work-
ing fluid directed under great velocity by the
nozzles into the pockets 29 of the piston turns
the latter, and the fluid rebounds into the
pockets 23 of the ring 21 and thence again re-
bounds into the pockets 29 of the piston until
the power of the working fluid is completely
exhausted. It then passes out at the sides
into the enlarged exhaust-chamber and
through the exhaust-passages 39, Fig. 1.

It would be practicable to use a condenser
on this engine, by means of which its power
would be materially increased. The steam,
if steam is used in this engine, is not mixed
with oil, as is usually the case, and therefore
the condensed water can be pumped back di-
rect into the boiler, which is an advantage
due to the fact that if only water from the
condensed steam is used the boiler will re-
main free from scale and the like.

In my engine a heavy fly-wheel is unneces-
sary, and where the same is to be used for
driving a dynamo all belting can be dispensed
with,

Referring back to the nozzles which deliver
the working fluid to the pockets in the pe-
riphery of ‘the piston, I have found that by
their peculiar construction I obtain twice the
pressure on the periphery of the piston than
can be obtained with nozzles having circular
or round holes of the same area through-
out. A nozzle having a one-quarter inch

round hole gives a pressure of four pounds on
the periphery of the piston with eighty pounds
of boiler-pressure per square inch, while noz-
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zles constructed in accordance with my in-
vention and as hereinbefore explained and
having the same area as a one-quarter inch
round-hole nozzle will give a pressure of eight
and three-quarter pounds on the periphery of
the piston with the same boiler-pressure.

The delivery-mouths 38 of the piston are
curved, as best seen in Figs. 5 and 7, to fol-
low generally the curved outline of the pe-
riphery of the piston, as will be obvious with-
out further explanation.

The beveled extremities or surfaces 24 of
the fingers 22 and the beveled surfaces 30 of
the fingers 28 are particularly designed to di-
rect the working fluid in an easy and a bet-
ter manner than heretofore into the pockets
of the ring 21 and of the piston.

The side plates or flanges 25 at opposite
sidesof thering 21 and theside platesor flanges
31 at opposite sides of the peripheral portion
of the piston, in connection with the inwardly-
beveled surfaces 26 and 32, are particularly
designed to confine the working fluid more
closely in the pockets of the ring and the pis-
ton, and since the inwardly-beveled surfaces
26 and 32 close the opposite ends of the pock-
ets in the ring and the piston the working
fluid cannot easily escape laterally, and con-
sequently it follows that increased power is
given to the engine.

As best seen in Fig. 2, the annular casing
is provided with a plurality of valve-stems
40, passing through stuffing-boxes 41, secrewed
into the annular casing. The inner ends of
the valve-stems 40 are provided with snitable
valves 42, lying directly opposite and in cor-
rect relation to the outer receiving extremi-
ties of the nozzles 83, all in such manner that
anozzle, oneor more, may be closed by a valve
or valves, so that the working fluid in the
annular passage 3 cannot enter such closed
nozzle or nozzles for the purpose of adapting
the engine to variations of load. In Fig. 21
haverepresented four valve-stems 40, having
valves 42 at their inner ends to cut off four
of the nozzles. Other valves may be added
by removing the screw-plugs 43 and applying
the valves and stuffing-boxes, as will be ob-
vious, or one of the valves may be removed
and a screw-plug, like screw-plug 43, inserted
into the serew-threaded hole in which the
stuffing-box of the valve is screwed.

In Figs. 3,4,and 8 Irepresentan engine em-
bodying modifications of my invention. In
the modified construction the ring 21, with its
fingers and pockets, as described with refer-
ence to Figs. 1, 2, 5, and 6, is dispensed with,
and the piston 2* is constructed at opposite
sides, near its periphery, with fingers 238* and
pockets 26*. (Bestseenin Fig.8.) Theouter
extremities of the fingers are beveled, as at
38 Thesides of the piston are also provided
with side plates, as at 31%, having upper and
lower inwardly-beveled surfaces 32, which
close the upper and lower ends of the pock-
ets 20* in a manner substantially the same as
the ends of the pockets 20 are closed in the

piston represented in Figs. 1 and 2. Thean-
nular casing 1* is construeted with two oppo-
site parallel annular passages 3%, to which the
working fluid is supplied through inlets 4%,
Fig. 3. The nozzles 33* are arranged in two
sets, one set at each side of the piston. The
sets of nozzles lead, respectively, from the an-
nular passages 3%, from which they receive
the working fluid and direct it into the pock-
ets 29* at opposite sides of the piston. The
fingers 28*, pockets 29%, beveled extremities
30% of the fingers, and the nozzles 33* are all
constructed the same as hereinbefore de-
seribed with reference to Figs. 1, 2, 5, 6, and
7, for which reason a more detailed explana-
tion at this point is considered unnecessary.
Reference-numerals in Fig. 3, corresponding
with like reference-numeralsin Figs. 1 and 2,
indicate corresponding or like parts, and for
this reason I do not consider it essential to
further explain the same.

In Figs. 3, 4, and 8 the piston is p10v1ded
with pockets at opposite sides near its pe-
riphery; but it may be provided with pockets
at one side only, as will be understood by ref-
erence to Fig. 9. In the engine represented
by Figs. 1, 2, 3, and 4 the piston is designed
to run in one direction only; but by arrang-
ing the pockets in reverse directions at oppo-
site sides of the piston, near its periphery, as
will be elear by reference to Fig. 10, and prop-
erly arranging the nozzles, as shown in this
figure, it is possible to run the piston in either
direction by supplying the working fluid
through the nozzles at either side of the pis-
ton. Ifthe working fluid be supplied through
the nozzles at one side, the piston will be ro-
tated in one direction, while by supplying the
working fluid through the nozzles at the op-
posite side the piston will be caused to rotate
in the reverse direction, as will be obvious.

I'may apply valves and stems similar to the
valves 42 and stems 40 shown in FKig. 2 rel-
atively to the outer ends of the no.azles 332,
Figs. 3 and 4, in much the same manner and
for the same purpose as hereinbefore de-
seribed with particular reference to Fig. 2.

The piston in my improved engine is in-
tended to be constructed of a fine grade of
steel, so that it will successfally withstand
all strain incident to centrifugal force.

The piston-shaft is made flexible through
the medinm of the universal couplings, so that
if the piston is not exactly balanced, which
might cause it to vibrdte some, the vibration
will rnot be transmitted to the bearings, as the
universal couplings will take up the vibra-
tions and prevent them from being transmit-
ted to the bearings and also prevent to some
extent heat from being transmitted to the
bearings.

The distinctive, important, and salient ele-
ments or features of my invention are the

bevels on the backs of the outer extremities

of the spaced-apart fingers which create or
form the steam, air, or gas pockets for easily
and smoothly directing the working fluid--
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such as steam, air, or gas—into the pockets;
the side plates or flanges having the inward
bevels on the innersides to close the ends of
the pockets and thereby temporarily confine
the working fluid, so that it cannot easily es-
cape from the pockets, but must effect its full
working power; the nozzles having the uni-
formly-curved internal surfaces leading to a
delivery-slot which tapers uniformly from the
said curved internal surfaces to its delivery-
mouth—thatis to say,which widens gradually
from its inner to its outer end; the construc-
tionof the sidesof the piston-casing with seats
against which the spring-pressed cup-shaped
cases of the stuffing-boxes bear and on which
they turn or rotate to prevent the escaping of
the working fluid at the enlarged openings
through which the piston-shaft passes; the
construction of the stuffing-boxes of the three
parts—to wit, the sleeves secured to the pis-
ton - shaft, the cup - shaped cases, and the
springs surrounding the sleeves and acting
tofirmly but yieldingly press the cases against
the ground seats on the piston-casing, and
the oil-cups, oil delivery and escape channels
or recesses, and oil-receptacles at opposite
sides of the piston-casing. These distinctive
elements or features materially promote the
efficiency of the engine, increase its capacity
and power, and generally render this class or
typeof rotaryengines more efficient, effective,
useful, and desirable.

Havmcrthus described my 1nvent1on what
I claim is—

1. The combination, in a rotary engine, of
a ratary piston constructed with peripheral
fingers each having one side straight and the
other beveled, and rectangular pockets be-
tween said ﬁndels, and nozzles for delivering
the working fluid to said fingers and pockets
each nozzle having a dehvery slot uniformly
widening from its inner end to its outer end
or delivery-mouth, and the beveled portions
of said fingers e\tendm(r at an angle to the
adjacent ex‘memltles of sald nozzles so that
the sharpened portions only of the ends of
said fingers are nearest to said nozzles, sub-
stantially as and for the purposes described.

2. The combination, in a rotary engine, of
a 10taly piston constr ucted with the periph-
eral fingers each having one side straight and
the othe1 beveled, and 1ectan gular pockets be-
tween said ﬁnvels and nozzles for delivering
the working fluid to said fingers and pockets,
each nozzle having the umformly-culved in-
ternal surfaces 35 a-nd 36, and a delivery-slot
37 uniformly widening from its inner end to
its outer end or delivery-mouth, and the bev-
eled portions of said fingers extending at an
angle to the adjacent extremities of said noz-
zles so that the sharpened portions only of
the ends of said fingers are nearest to said
nozzles, substdnmally as and for the purposes
deseribed.

3. The combination, in a rotary engine, of
a rotary piston havmg poeckets thereln s1de
plates secured tosaid piston and havm" bev-

643,505

eled portions which close the ends of said
pockets and confine the working fluid, and
nozzles for delivering working fluid to said
pockets, substantially as and forthe purpose
described.

4. The combination, in a rotary engine, of
the rotary piston constructed with the pe-
ripheral fingers having beveled extremities,
and rectangular pockets between said fin-
gers, the side plates or flangessecured to op-
posite sides of the peripheral portion of the
piston and having the inner surfaces of their
outer circular portions inwardly beveled and
closing the ends of the pockets in the piston,
and the nozzles for delivering the ‘working
fluid to said fingers and pockets, each noz-
zle having a delivery-slot which uniformly
widens from its inner end to its outer end or
delivery-mouth, substantially as and for the
purposes described.

5. The combination, in a rotary engine, of
the rotary piston constructed with the pe-
ripheral fingers having beveled extremities,
and rectangular pockets betweensaid fingers,
the side plates or flanges secured to opposite

sides of thesaid piston and constructed with

inwardly-beveled portions which close the
ends of the pockets in the piston and serve
to confine the working fluid, and the nozzles
for delivering the working fluid to said fin-
gers and pockets, each nozzle having a de-
livery-slot uniformly widened from its inner
end to its outer end or delivery-mouth, sub-
stantially as and for the purposes deseribed.

6. The combination, in a rotary engine, of
the rotary piston econstructed with the pe-
ripheral fingers having beveled extremities,
and rectangular pockets between said fingers,
the side plates or flanges secured to opposite
sides of the piston and constructed with the
inwardly - beveled surfaces which close the
opposite ends of the pockets in the piston
and serve to confine the working fluid as sef;
forth, and nozzles for delivering the working
fluid to said fingersand pockets, between the
beveled portions of the said plates or flanges,
substantially as and for the purposes de-
scribed.

7. The combination, in a rotary engine, of
a rotary piston constructed with the periph-
eral fingers each having one side straight
and the other beveled and pockets between
said fingers, and nozzles for delivering the
working fluid to the beveled portions of the
fingersand into said pockets,the beveled por-

tions of said fingers extending at an angle to

the adjacent extremities of said nozzles so
that the sharpened portionsonly of the ends
of said fingers are nearest to said nozzles, sub-
stantially as and for the purposes described.

8. In a rotary engine, a rotary piston hav-
ing pockets therein, a surrounding ring or
casing also having pockets therein adjoining
the pockets in said piston, nozzles extend-
ing through said ring for delivering work-
ing fluid to said pockets, and side plates or
flanges secured to said ring, provided with
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beveled portions, which close the ends of the
pockets in said ring and confine the working
fluid, substantially as described.

9. The combination in a rotary engine, of a
casing having at ifs opposite sides ground
seats and econstructed with an annular pas-
sage for the working fluid, a rotary pistonin
the casing, a shaft extending through the
sides of the casing and on which the piston
is mounted, nozzles leading from the annular
passage for directing the working fluid onto
the piston, cup-shaped cases bearing against
the said ground seats, sleeves arranged in
said cases and secured to the piston-shaft,
and springs which press the cup-shaped cases
against the ground seats, substantially as de-
seribed. :

10. The combination, in a rotary engine, of
a casing having at its opposite sides ground
seats and constructed with an annular pas-
sage for the working fluid, a rotary piston in
the casing, a shaft extending through the
sides of the casing and on which the piston
is mounted, nozzles leading from the annular
passage for directing the working fluid onto
the piston, cup-shaped cages bearing against
the said ground seats, sleeves arranged in

<t

said cases and secured to the piston-shaft,
and springs which press the cup-shaped cases
against the ground seats, said casing having
itsside walls constructed with oil delivery and
escape passages, oil-cups connected with the
oil-delivery passages, and oil-receptacles con-
nected with the oil-eseape passages, substan-
tially as described.

11. The combination, in a rotary engine, of
a casing having its opposite sides constructed
with the ground seats and orifices, a rotary
piston-shaft passing through said orifices and
carrying a piston, cup-shaped cases bearing
againstsaid ground seats and adapted to turn
thereupon, sleeves arranged in said cases and
secured to the shaft to turn therewith, and
springs housed in the cases and acting to
press the same against the ground seats to
prevent the escape of working fluid at these
points, substantially as described.

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

LAMBERT IGELHORST.

Witnesses:

NICHOLAS LEONARD,
RuporLpH TEUK.
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