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To all whom it may concern:
Be 1t known that I, NICHOLAS N. TVERS
' KOY, a subject of the Czar of Russia, and re-
siding at St. Petersburg, Russia, ha,ve invent-
5 ed certain Improvements in Rotary Engines
and Pumps, of which the following 18 a specif-
cation.
- Iigure 1 of the annexed drawings repre-
sents the proposed rotary machine in vertical
1o section, taken on the line z x of IMig. 2. Ifig.
- 21is a sectional view of the machine, (theright-
hand side of the fizure showing a section taken
on the line 22 of I'ig. 1, and the left-hand side
of the figure showing a section taken on the
15 line vy 4 of Fig.1.) Ifig. 3 is an end view of
the machine. Fig, 4 is a section on the liue
u u of Fig., 1. Iig. 5 shows in transverse sec-
tion a modification of the machine.  FEig. 6 is
a transverse section of another modification
20 of the machine. Iigs. 7 and 72 show details
of 2 modified construction of the central par-
tition and adjacant parts of the machine, &c.
Figs.8and 9 are two vertical sections atright
angles to one another of the cock for regulat-
25 1ng -the admission of steam. Fig. 10 shows
the arrangement of cocks for transforming the
motor into a pump, and vice versa.

The machine consists of a casing or body,
A A, divided within into two chambers by

30 means of the central partition, B. In the ar-
rangements shown in Figs., 1, 2, 3, 4, and 12
the body of the machine has double sides or
walls, the outer side or wall, A/, serving to

~ form a steam-jacket. Figs. b and 6 show that

35 the body of the machine may also be wade
with single sides or walls.

Passing through the body A of the machmp
are the spindlesCand D D, to which are key ed
the cylindersE ' I¥, theircircumferenees touch-

40 1ng. By reason of the friction between the
surfaces of these ¢ylinders they turn, but witi
unequal speed, dependent upon their respect-
ive diameters. The central portion of'the prin-
cipal spindle or axle, G, (which lies between the

15 points & a,) 1s doubly tapered. The spindles
D D are doubly tapered throughout their
length., ThespindlesC D D tarnin the bushes

-G H I The bushes H also serve to form the

stuffing-boxes around the main axle C. The |

2 and 12.)

eylinders E I are keyed to their respective
axles by means of the keys or pins k, which,
for additional security, are held in place by
means of the small keys L, fixed to their re-
spective eylinders by the screws L. (See Figs.
To better regulate the movements
of the cylinders E If I, they may be furnished
with toothed wheels M M/, gearing into one an-
other, and held by the same pins or keys, k,
within the casing A. For additional secarity
these wheels are attached to their correspond-
ing eylinders, It F I, by means of screws or
rivets. KEach cylinder E is provided at its ¢ir-
cumference with two or more radially-project-
ing blades or pistons, N N, and the abutment-

| eylinders I I are chambered or recessed at O

O for the passage of these blades or pistons.
Steam is admitted by one or wmore pipes, P, and
enters by the passage Q (formed 1n the eentral
division, B) both 1nto the interior of the ¢ylin-
der K and into the steam-jacket A/, To this end
the central partition, B, is provided with corre-
sponding openings, k and R/, and theendof the
cylinder It adjacent to the partition is plerced
with a series of holes, 53 S S. In the opposite
face of the cylinder K are also drilled the open-
ings T'T, by which the steam issuing from the
cylinder B enters the recesses U U, formed 1n
the 1nner face of the end plates orcovers, V V,
of the casing A. The recesses U U finally con-
duct the steam to the interior of the casing A
between theouter surface of the ¢ylinder I and
the 1uner surface of the casing, where the
steatn acts against the piston blades or projee-
tions N N. ()wm ¢ to the steam-pressure, the

{ Dlades or pistons N N cause the eylinder E to

rotate in the direction shown by the drawn
arrows, (or in a forward direction.) At the
same timwe the abutment-¢ylinders F I, owing
to the friction between their peripberies and
that of the cylinder K, turn in a contrary di-

rection with a speed such that the pistons N

come intoregularcoincidenee with the grooves
or recesses O 1n the cylinders I, and their
simultaneous rotation takes place freely. Hav-

ing done 1ts work, the steam exits by the open-
ings X X and leaves the engine by the pipes
or tubes X/ X/, attached to the end plates or
covers, V V. DBy counnecting the steam iclet
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~and outlet pipes P and X’ by a pipe provided

Lo

5

- the steam, (without expansion,)the openings™T
should be sufficiently large or sufficiently nu-
merous to allow of the passage of fresh steam

. 20

25

‘rTangemendt.

with a four-way cock, as shown in Figs. 8 and
9, with the inlet-pipe for fresh steam and with
the condenser, or geperally with the exhaust-
chamber, it is possible, by a simple movement
of the cock, to cause the fresh steam to enter
by the pipe P (passing through the ways b ¢

-of the cock,) or by the pipe X’ (throuﬂh the

ways b d of the cock.) In the first case the
steam will leave the engine by the tube X/,

(by the way d e of the cock,) and the cylinders

E F will rotate in the direction indicated on
the drawings by the arrows. In theother case
the steam exits by the tube P, (by the wayce
of the cock,) and the engine is rotated in the
opposite direction, (reversed.)
is constructed to work at the full pressure of

from the cylinder K into the casing A during
the entire stroke of the corresponding pistons.
Figs. 5 and 6 show two examples of such ar-

steam the openings nawmed should be less long,
so that the admission of steam to the recesses

U may cease at a given point in the course of

- the pistons N. Finally, for the variable ex-

30

35

pansion of steam the openings named receive

a special form indicated in Figs. 11 and 12,
and the recess U terminates (at the end near-
est to the spindle C) in a circular cavity, one

part of which is filled by a plate, f £ f.f, riv-

eted to the end plate or cover, V. 'This plate
facilitates the boring of the circnlar cavity

and limits the movement of the expansion key
or slide, as will be now described. In the free
space of the circular cavity works a regulator

- or slide, ¢ ¢ ¢ g, formed 1n one with a rod, A,

4.0

which serves asits axis ¢f rotation.
the form of which is almost the same as that

This key,

of the plate f f, contracts the free space of the

recess U, by which the escape of the steam

- coming from the opemng T of the cylinder E

45

§2

takes place.

The position of the expansion-valve indi-

cated at Figs. 11 and 12 corresponds to the
expansion of the steam at one-third of the
stroke of the pistons N. Fig. 11 shows the
position of the parts at the moment (one-sixth
of the stroke of the piston) of the greatest sec-
tion of the steam-passage.

position of the parts at balf-stroke,and it will

55
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be seen that the passage for the steam is at
this moment completely closed. It is evident
that it will suffice to turn the regulator g g in

the direction indicated by the arrows in Figs.
12 and 13, to increase the period during whu,h

steam will be admitted by the opening T.

1t will be understood that the number of re-

cesses U and of regulators ¢ ¢ is equal to the
number of piston-projections N In the engine.

The expansion-regulators may be operated
by haud or by a governor, and to this end their

stems are furnished with handles or 1evers ¥ U

Figs. 2 and 3.

If the engine

Fig. 12 shows the

" Inorderto balance the cylinders K Ifon their

axles D D, the passages k k are formed in the
GOUtlgllOl.lb walls of the casing A, which pas-

‘sages open out nearly at the OppObl[e ends of

diameters passing through the points of coun-

tact of the eylinders F and E. Perfect equi-

librinm of all the pressures acting in the nor-

mal direction on the surfaces of the cylinders

75

is obtained in the four-abutment-cylinder ma-
chine shown at JIig. 6, each of which.abut-

/0

ment - cylinders 1n this case having two re-

cesses, O, lor the pistons N to pass.

The steam hot gases, or, generally speak-
ing, the motive-tlaid, hawmg done its work in
the machine escapes by the openings or tubes
XX/, In the case of a motor operated by the
expansion of hot gases a portion only of the

the cmss -pipes or channels 77 to the compart-
ments or chambers [ I, formed in the walls of
the casing A. Into the same compartment, { [,

may escape that portion of the motive-ﬂuid |
FFor working under expaunsion of | inclosed in the recesses O of the abutment-

cylinders F, whereby any irregular pressure
of the fluid on the cylinders will be avoided.

From the chambers [ [ the hot gases or steam

can pass off by special chambers into some
heating apparatus, so that for their escape by
the openings X there will only remain a rela-
tively weak volume of the motive-fluid.

In every machine in which the piston has a

rectilinear movement the stroke of the piston

is arrested at a certain distance from the end
plates or covers of the cylinder, so that at each
extremity of the cylinder there exists a iree
space or clearance containing what is called a
‘‘steam-cushion.” Similarly, in the proposed
rotary engine a free space i1s formed at the

_commencement of each impulse or stroke of
the piston between the piston and the abut-

ment-cylinder F. With the .object of econo-

wizing the volume of motive-fluid filling this

steam-cushion or useless space, the flnid is led,
before its outlet, by the channelsj and X, into
the interior of the cylinders K, and thence into
the space mentioned. This arrangement is
shownin Fig.6 only,and it consistsof a seriesof
channels or passages, 1, 2,3,4,6,and 7. When
the pistons N, in 1e&v1ng behmd them the re.

cesses U, pass -at the end of their stroke be-

yond the orifices 1 of the channels here named,

plates or covers, V V, the gases or steam pass
to the interior of the cylinders I by the chan-

nels 1234, and by the openings d made in the

ends of the said eylinder F, for at this moment

‘the openings 5 coincide w1th the orifices 4 of

the channels. The moment followmﬂ* this co-

incidence ceases, and the steam or gases re-

main imprisoned in the cylinders IF until the
pistons reach the commencement of their next
stroke,

cide with the orifices 6 of the chanuels 6 7
(formed also in the inner face of the covers V)
| and allow the steam or gases to pass from the
g - |

At this moment the openings 5 coin-

3¢

gases may be allowed to escape by the tubes - -
X! X!, the rest being preferably connected by
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cylinders If into the useless space or steam-
cushion above referred to.

For a machine construected as indicated at
Figs. 1, 2, 3, and 4, in which the steam 1n-
prisoned in the recesses O O escapes into the
chambers [ [, the arrangement of channels 1
2 3 4 should be modified, for otherwise the

“steam, instead of flowing into the waste-space,
would also be able to escapeinto the chamber

[ .. To remedy this inconvenience the re-
cesses O O are closed by walls or end plates,

TFigs.7 and 72, at the extremity sitnate against

the covers V or against the central partition,

B, according as “the channels 1 2 3 4 are

formed in the covers or in the partition B.
Iu this case the ends of the abutment-cylin-
ders I are sunk or recessed into the inner face
of the covers or of the partition B, in order
that the pistons N may freely enter the re-
cesses O.

If the machine 1s to operate as a suction
and force pump, it 1s preferable to draw 1n the
liguid or gas by the tabes X’ and to force them
out by the tuabes P P, as takes place when re-
vers:ng the engine, although the drawing in
by the tubes PP and the ejection by X’/ may
also Le effected. A pump on this system is
provided with an air-reservoir, as usual.

Fig. 10 shows an arrangement of the rotary
engine furnished with three and four way cocks
m and n, the four-way cock » being similar in
construction to that shown in Figs. 8 and 9,
and previously described. The three-waycock
im connects by the tube p with the water res-
ervolr or cistern. By closing this communi-
cation by means of the cock m and opening
that between the steam-supply pipe 9 and the
pipe P of the machine by means of the cock
n, we have a rotary steam-engine operating as
above described, and capable of being reversed
in direction by means of the four-way cock x.

If, on the contrary, communication be estab-

55
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lished between the pipe p and the pipe P of
the machine by means of the cock m, and if at
the same time the cock % be turned so as to
connect the tube X’ of the engine with the
tube d of the cock, the engine can immediately
work as a pump, (when the piston-cylinders
are driven by hand or by any other motive-
power.) drawing in water by the tube p and
ejecting 1t by the tube X/ through the cock =
and into the pipe ». 1t iz evident that in this
case the shape of the openings or channels T,
Fig. 2, should be suitably moditied. Thus;
then, the proposed engine can work not only
as a motor, but also as a pump, fan, or tur-
bine. A simple inspection of the drawings
shows that the machine operates equally well
in any position, be it vertical, horizontal, or
inclined. Its bed-plate therefore may assume
a position ditferent from that shown in the
drawings. This bed-plate may be hollow to
serve as a condenser, or as a reservolr for wa-
ter or gas. The body or double-walled casing
of the machine may be cast in a single piece
with the central partition, B, or else may be

| formed of two separate casings connected to-

gether by flanges, their inner spaces being sep-
arated by a common partition, B.
In the case of the proposed engine being re-

quired to work as a compound engine, one ol

the two casings would be larger than the other.
If the machine consists of two separate cas-
ings,the toothed wheels M M/ may be arranged
between them, as indicated 1 Kig. 7

The S]}Intllt?b or axles .D D, mstead of bemﬂ‘
fitted entirely within the mfu..lmle, may: pass
through stuffing-boxes and be prolonged to the
outside. In the case of conuected axles the
gear-wheels M M’ may serve instead of coup-
ling-boxes.

The rubbing-surfaces of the cylinders & I
may be pollshed or grooved to assure their
close contact, or they may be covered with
leather orrubber when used for pumpsand fans.
In these cases the gear-wheels M M’ may be
dispensed with.

The pives X’ for the outlet of the steam
may be situated on the two end plates orcov-
ers V, or, for greater sn:npll(:ltv, on one of tlrem
only. Thus, for example, in compound en-
gines it will suffice to have the tube X’ on the
end plate or cover of the larger casing only.
In this case the steam, baving done its work
in the smaller casing, which is not fitted with
the pipe X, shounld be conducted into thelarger
casing by corresponding orifices drilled in the
central partition, B.

Iu order to suit the circuinstances attending
the placing in position and fitting up of the
machine, aceording as its position is vertical,
horizontal, or inclined, following, in fact, the
varying local conditions, there may be one or
more steam inlet and outlet pipes, and these
pipes may be arranged in any suitable posi-
tion and take a straight or bent form, as de-
sired. |

To facilitate adjustment and repairs, all the
plane rubbing-surfaces, or those which make

air-tight joints—as the surfaces of the endsof

the cylinders, the sides of the casing, &c.—
are provided with fine grooves or hatchlings,
(after the manner of files,) and covered by sol-
dering or otherwise with a suitable metal or
alloy or other material, with the view of dimin-
1shing the friction. -

What I claim, and desire to secare by Let
ters Patent of the United States, is—

‘1. The combination ot a L’lbll]g, A, provided
with a steam-inlet, P, near the center ot its
circumference and ontlets X/ on the end plates,
with ¢ylinders I, having recesses O, and a hol-
low cylinder, LI, having abutments and steam-
passages forming cominunieations between the
inlet and outlet ports, all substantially as de-
scribeﬂ

. The combination of a casing, A, having
Stedm inlet passages PP Q R and Outlets X

S0
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with eylinders ' and hollow cylinder I, hfw- |

ing abutments N and passages S5 T, and re-
cesses U in the casing, substantially as set
forth,

130
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-as described, whereby equilibriu mof the radial

E?gigﬂﬁ

3. The combination of a casing, A, 'h'aving | E, having ébutments, with a hollow recessed

inlet and exhaust ports, and a hollow cylinder.
%, having four abutments, with four recessed
cylinders, ', and steam-passages, substan tially

pressnres is obtained..

4. The combination of a casing havinginlet
and exhanst ports and recesses U with a hol-
low rotary ¢ylinder, E, having abutments and
steam-passages T, with regulators ¢, sabstan-
tially as set forth. | | |

- 9. The combination of a casing and eylinder,
I, baving abutments, with a recessed eylin-
der; If, the said casing having passagesj k1
about the latter cylinder, as and for the pur-

pose specified. L
6. The combination of a easingandeylinder, |

cylinder, I, having openings 5 in its end, the

sald casing having recesses U and passages 1, 2o

2, 3, 4, 6, and 7, adjacent to the end of the said

hollow-cylinder F, substantially as desecribed.

7. The combination of a casing, A, having
inlet and exhaust pires P X’ and rotating cyl-
inders K F, with a four-way cock connected to
saldinlet and exhaust pipes,as and for the pur-
pose set forth. | - D

In testimony whereof [ havesigned my name
to this specification in the presence of two sub-

25

scribing witnes-es.
NICHOLAS N. TVERSKOY.
- Witnesses: = |
F. KAUssg,
N. TSCHEKALOFF.
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