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To all whom it may concern:

Be it known that I, Vicror PiNGRET, a
citizen of the Republic of Brazil, and a resi-
dent of Rio Grande do Sul, in the State of
Rio Grande do Sul, Brazil, now temporarily
residing in Washington, District of Colum-
bia, have invented certain new and useful
Improvements in Rotary Engines; and I do
hereby declare the following to be a full,
clear, and exact description of the same, ref-
erence being had to the accompanying draw-
ings, forming a part of this specification, and
to the figures and letters of reference marked
thereon,

This invention relates primarily to rotary
engines of the concentric piston fype and in
its general construction embodies a cylinder
or casing, a rotary piston or piston carrier
having abutments thereon adapted to travel
through a working chamber in the cylinder
or casing and past another abutment jour-
naled in the casing or cylinder and provided
with a recess through which the abutments
on the piston travel, said rotary abutment
in the casing also constituting a portion of
the valve mechanism whereby the admission
of steam or other elastic fluid is controlled.

The invention consists in certain improve-
ments relating more especially to the con-
struction of the admission or control mech-
anism and in the means employed for main-
taining steamtight joints.

The invention further consists in certain
novel details of construction and combina-
tions and arrangements of parts all as will be
now described and pointed out particularly
In the appended claims. .

Referringto the accompanying drawings—
Figure 1is a vertical section through a rotary
engineembodying the present improvements,

arts being shown in elevation and in dotted
Enes in order that the invention may be
more clearly understood. Fig. 2 is a sec-
tional view longitudinal of the drive shaft
and partly in a plane intersecting the abut-
ment in the cylinder and partly in a vertical
plane to show the driving mechanism for the
governor together with the exhaust port.
Fig. 3 is a detail sectional view through one
of the working chambers of the cylinder with
a piston or movable abutment in elevation.
Tig. 4 is an elevation looking at the smaller
end of the abutment journaled in the casing
or cylinder. Fig. 5 is a section through the

55 abutment in a plane intersecting the recess

through which the piston travels. TFig. 6 is
an elevation of the manually controlled re-
versing valve. Fig. 7 is a similar elevation
of the governor valve. Fig. 81is a similar ele-
vation of the valve plate which the reversing
and governor valves codperate. Tig. 9is an
elevation of the operating shaft of the gov-
ernor valve, which shaft also serves as a part
of the inlet pipe. Figs. 10 and 11 are details

of the packing for rendering the working:

chambers steam tight.

Similar letters of reference in the several
figures indicate like parts.

As illustrated, the engine is mounted on a
base A having bearings B for a drive shaft
C, said shaft being usually arranged horizon-
tally and extending through the cylinder D of
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theengine. Said cylinder Disusuallyformed

in.vertical halves to facilitate the construc-
tion and is adapted to containwithin it a disk
like piston or piston carrier E which latter is
rigidly affixed to the shaft C in any approved
manner. Around its periphery the piston
or piston carrier E is provided with abut-
ments which in the present instance are
preferably in the form of cylindrical abut-
ments or pistons proper as indicated at G,
each being held in d bracket G suitably at-
tached to the piston or carrier I.

The pistons or movable abutments G are
adapted to traverse a circular chamber in
the casing or cylinder, said chamber being
cylindrical in cross section as is best shown
in Fig. 3, a portion of the length of said cham-
ber being adapted to form the working
chamber, while the remaining portion of said
chamber is provided with spiral ribs ¢ which
serve to hold packing rings in the pistons or
abutments G compressed but at the same
time permit the steam or elastic fluid to pass
freely around the pistons or abutments.
The latter portion of the circular chamber
may be properly denominated the exhaust
chamber, inasmuch as it is open to the ex-
haust port H, and when the pistons or abut-
ments move into the same the elastic fluid
1s free to pass to and out of the exhaust port.

The working part of the chamber prefer-
ably extends on both sides of the abutment
I, in order that a working chamber may be
provided for operating the engine in either
direction, it being understood, of course, and
as will presently appear, that steam or
elastic fluid is admitted between the abut-
ment I and the pistons or abutments G
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after the latter have passed the abutment
I with the engine running in either direction,
and -that the pressure will be continued be-

- tween the abutments until the pistons or
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abutments G move out of the working cham-
ber and into the exhaust chamber. In en-
gines of this character wherein the pistons
or movable abutments travel ata practically
constant speed with no pauses such as occur
in a reciprocating engine, it is of prime im-
portance that the steam or. elastic. fluid
should be admitted with great rapidity and

that the admission port should be-opened.

instantly when the chamber between the
two ports has been closed against the escape
of steam or pressure and that the capacity
should -exist of - regulating  the admission
from a point close to the working chamber
in order -that the losses due to the-gradual
accumulation of pressure in the chamber as
well as those due to. the existence of port

-connections of large capacity shall he avoided.
In the present engine, the desired ends

- are accomplished by providing the rotary

25

abutment I, to which reference has before.

- been made, with a:recess or chamber I’ for
~ the passage of. the movable .abutments or

30

pistons, said ' rotary  abutment being also
provided with a steam inlet passage ¢ opening
mto said chamber I’. The inlet passage 1

. extends out to the flat face of the abutment

in position to register with a port k in a-disk

~ or valve K, which latter is journaled in the
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end of the valve or abutment-chamber and:

is adapted to be moved or adjusted manu-
ally as by a worm L and hand wheel 1.,
whereby the port k. may be turned so as to

effect the admission at the proper instant or:

so as to effect the proper admission for run-
ning the engine in either direction.

The rotary abutment I is preferably in the.
form of a tapering plug which may be ac-

curately ground to -a seat in the valve or
abutment: chamber of the cylinder or casing
and it is held to its place by an adjustable

- cap I? between which and the abutment,

- frictional resistance.
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ball bearings i* may be interposed to reduce

portions -of the abutment may be provided
with serew ‘threads or spiral oil feed chan-
nels as indicated at #® in Fig. 2 for feeding
lubricating: material from the -ends of the
abutment towards the center. The ‘abut-
ment may be rotated by gearing from the
main shaft, as at I and its rate of rotation

is such that its periphery will move at the.
same speed as the edge of the piston carrier:

B with which it contacts to make a steam
tight joint. It will be understood that the
edge of the said piston carrier is beveled or

‘inclined to correspond to the bevel or inclina-

tion of the abutment, thus any wear be-
tween the parts may ke taken up by ad-
vancing the abutment in the direction of its
smaller end.

In addition; the end

873,597

Outside of the valve K is anon-rotary plate
M, Figs. 2 and 8, which plate M is provided
with two ports m and m’ one of which is in
position to register with the port & in the
valve K for operating the engine in one direc-
tion, while the other is in position to register
with said port & for operating the engine in
the opposite direction. DBearing against the
outer face of the plate M is a governor valve
N, Figs. 2 and 7, having a port n therein
adapted to register with the ports m and m’
in the plate M, the position of the governor
valve N being regulated by automatic gov-
ernor so as to admit more or less steam in ac-
cordance with the speed of the engine. In
the preferred construction, the said governor
valve N works in a cylindrical chamber in the
head O of the valve casing and is held up to
its seat by steam pressure upon its outer face
for which purpose the admission pipe P pref-
erably opens through the head O to the outer
side of the valve N ‘and the means for con-

trolling the said valve preferably consists of

a short section Q of said pipe, which at its in-
nerend, is flanged and provided with lugs or
arms ¢ adapted to embrace pins ¢’ on the
valve n while its outer end is connected with
the pipe P by a steam tight joint and is pro-
vided with a crank arm R, Fig. 1, with
which a connectingrod R'is jointed, said con-
necting rod R’ being in turn connected with
an ordinary centrifugal governor R* through
an operating lever R* ~The latter may, if
desired, be provided with a handle R* by
which the governor controlled valve may be
reversed when the engine is reversed. The
governor may be driven from the main shaft
C through bevel gears S, best shown in Fig.
2, and in operation it will move the valve N
to vary the port opening in the well under-
stood manner.

To relieve any possible back pressure
which. might occur as:each piston or abut-
ment G is-approaching the abutment I, sup-
plemental ‘exhaust ports T are provided in
proximity to the abutment I, such exhaust
ports T being connected by pipes T’ (dotted
lines TFig. 1), with the main exhaust H.
Connected valves ¢ are so arranged in the
‘pipes T* that when one is opened, the other is
closed; and consequently when the engine is
running in one direction the valves should be
so moved as to permit the exhausting of
pressure behind the abutment I while the
port T in front of the abutment is closed
against the.escape of pressure from the work-
ing chamber.

. Located in the cylinder on each side of the
piston carrier are packing strips U, such
strips being preferably formed with flexible
ends adapted to lie close to the beveled edges
of the piston carrier E as best shown in
Figs. 3,10 and 11. - The strips are normally,
however, just out of contact with the piston

-|-carrier and adapted to be pressed into con-
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873,697

tact therewith by the pressure in the working
chamber. A number of such strips may be
provided as shown in Fig. 11, or their flexi-
ble ends may be subdivided so as to bend
down freely to form steam tight joints at the
points mentioned and the brackets G” are re-
cessed or grooved immediately below the pis-
tons or abutments G to form passage ways
for the ends of the strips as shown clearly in
Figs. 1 and 3. Said strips may be confined
in grooves one side of which may be formed
by the movable segments U’, Fig. 3, and they
may be adjusted by adjusting screws V
passing through to the outside of the casing
adapted to bear against segments or rings
V’, said segments V| being especially useful
where a series of packing strips U are em-
ployed and it is not desired to provide an ad-
justing screw for each strip. In their pas-
sage through the abutment I, the pistons. or
movable abutments G have their packing
rings confined by ribs W which latter are pref-
erably formed on curves to conform to the
relative movements of the two abutments in
passing each other, thus the packing rings on
the abutments G will be held compressed and
in proper shape for entering the working
chambers as they pass out of the abutments I.

In operation, steam or pressure entering
through the pipe P will seat the governor
valve N firmly against the plate M and pass-
ing through the ports n m will enter the port
I 1n the valve K. At the proper instant, or
when one of the abutments G has moved
through the abutment I and the latter has
turned sufficiently to close the rear end of
the working chamber, the port 4 in the abut-
ment I will be brought into registry with the
port k and steam will be admitted between
the abutments G and I and will effect the for-
ward movement of the former together with
the piston carrier and shaft. Depending
upon the position of the valve K, the steam
will be cut off at the proper instant and when
the abutment G reaches the exhaust chamber,
the exhaust may take place through said
chamber and through the exhaust port H as
will be readily understood. To reverse the
engine, it is only necessary to move the valve
K into position for its port to register with
the other one of the ports m or m’ as the case
may be, when steam will be admitted to turn
the shaft in the opposite direction, the gov-
ernor controlled valve N being also reversed
by means of the handle R* as will be readily
understood.

Having thus described my invention, what
I claim as new and desire to secure by Letters
Patent, is:—

1. In a rotary engine, the combination
with the cylinder or casing, the rotary pis-
ton carrier and pistons thercon and the ro-
tary abutment journaled in the casing, hav-
ing a recess for the passage of the pistons
therethrough, and having an inlet port

thetein, of a manually controlled valve hav-
ing a port with which the inlet port in the
abutment is adapted to register and a gov-
ernor controlled valve for regulating the sup-
ply of pressure to the manually controlled
valve; substantially as described.

2. In a rotary engine, the combination
with the cylinder or casing, the rotary piston
carrier and pistons thereon and the rotary
abutment journaled in the casing, having a
recess for the passage of the pistons there-
through and having an inlet port therein
opening into said recess, of a valve having a
port with which the inlet port in the abut-
ment is adapted to register, a fixed plate
having a port therein with which the port in
the valve is adapted to register and a second
valve having a port adapted to register with
the port in the plate; substantially as de-
scribed.

3. In a rotary engine, the combination
with the cylinder or casing, the rotary piston
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carrier and pistons thereon and the rotary -

abutment of frusto-conical form journaled in
the casing and having the recess for the pas-
sage of the pistons therethrough and the inlet
passage extending from said recess to the end
face of the abutment, of the disk valve
against which said end face of the abutment
seats, saild valve having a port therein with
which the inlet in the abutment is adapted
to register, means for moving said valve in-
dependently of the abutment and a fixed
plate having a plurality of ports therein with
which the port in the valve is adapted to reg-
ister; substantially as described.

4. In a rotary engine, the combination
with the cylinder and casing, the rotary pis-
ton carrier and pistons thereon and the ro-
tary abutment journaled in the casing and
having a recess for the passage of the pistons
therethrough and the inlet passage extend-
ing from said recess to one end face of the
abutment of a disk valve interposed between
the end of the abutment and end of its cham-
ber and having a port therein with which the
inlet passage in the abutment is adapted to
register and means for adjusting the abut-
ment longitudinally towards the valve; sub-
stantially as deseribed.

5. In a rotary engine, the combination
with the cylinder and casing, the rotary pis-
ton carrier and pistons thereon and the ro-
tary frusto conical abutment journaled in
the casing and having a recess for the passage
of the pistons therethrough and the inlet pas-
sage extending from the recess to the smaller
end face of the abutment, of a disk valve in-
terposed between the end of the abutment
and end of its chamber and having a port
therein with which the inlet passage in
the abutment is adapted to register and
means for adjusting the abutment longitu-
dinally toward the valve; substantially as
deseribed.
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6. In a rotary engine the combination
with the casing, rotary piston carrier and
pistons thereon and the rotary abutment
journaled in the casing and having the recess
for the passage of the pistons therethrough
and an inlet passage leading from the end of
the abutment, of an inlet pipe, a disk valve
arranged axially of the abutment and con-
nected with the end of the irlet pipe to be
turned thereby; substantially as described.

7. In a rotary engine, the combination
with the casing, rotary piston carrier and
pistons thereon and the rotary abutment
journaled in the casing and having the re-
cess for the passage of the p1stom there-
through and an inlet passage leading from
the recess to the end of the ‘Lbutment of a
disk valve at the end of the abutment, a 'fixed
plate against which the valve seats, a second
disk va]ve an inlet pipe having a movable
end section and connections between said
movable end section and second valve where-
by the said valve may be turned; substan-
tially as described.

8. In a rotary engine, the combination
with the rotary piston carrier and substan-
tially cylindrical pistons thereon, of the cas-
ing having the piston chamber of cylindrical
form in cross section and an exhaust cham-
ber with internal spiral ribs, a rotary abut-

ment bridging the piston chamber and hav-

ing a recess therein for the passage of the pis-
tons through the abutment, said abutment
having an Tnlet passage therein and a valve
separate from the abutment for controiling
the admission of pressure through the abut-
ment; substantially as described.

873,597

9. In a rotary engine, the combination
with the cylinder or casing and the concen-
tric piston carrier having pistons thereon, of

packing strips held in the casing and havmor
ﬂexlble edges overlapping the edges of the
piston carrier and forming a tight ]omt with
the pistons; substantlally as described.

10. In a rotary engine, the combination
with the cylinder or casi-ng and the concen-
tric piston carrier having pistons thereon and
grooves adjacent said pistons, of packing
strips held in the casing and having flexible
edges overlapping the edges of the piston
carrier and adapted to pass through said
(rrooves substantially as described.

In a rotary engine, the combination
with the cylinder or casing and the concen-
tric piston carrier having pistons thereon, of
diagonally arranged packing strips having
flexible edges prO]ecmncr over the edges of the
piston carrier and adapted to be moved into

-contact therewith by pressure in the cylinder;

substantially as described.

12. In a rotary engine, the combination
with the cylinder or casing and the concen-
tric piston carrier having plstons thereon, of
a series of packing strips arranged side by
side concentrically of the carrier and having
flexible ends adapted to overlap the edges of
the carrier and to be held in contact there-
with by pressure in the cylinder; substan-
tially as described.

VICTOR PINGRET.

Witnesses:
ALEXANDER S. STEUART,
Trnomas DURANT.
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