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To all whom it may concern:

IO

Be it known that I, FEDERICO CORDENONS
teacher, a subject of the King of Italy, and a

T emdent of Padua, Italy, have invented cer-
tain new and useful Impmvement% in (as--

Engines, of which the following is a full, clear,
and exact description,

The invention has been patented in Ger-

many, No. 48,640, dated January 18, 1889.

My invention relates to a new or 1mploved_
rotary engine wherein the expansion of the |
2as or petroleum vapor which is used as mo-

tive power causes the motor cylinders to

move backward and as these cylinders are

fixed to the fly wheel the latter transmits a
rotary motion directly tothe motor shaft. To

obtain thisaction when expansion takes place

~in the cylinders, rods connected with the pis-
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tons bear upon brackets or supports fixed to
the frame of the engine, this taking place in
turn in each cylinder. It will thelefme be

- sufficient to follow the cycle of movements in
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one of the three cylinders, as it is obvious
that the other two cylinders will act simi-
larly when passmﬂ' through conespondmg
pOmtS

- Figure 1 is a front view of my improved
rotary engine actuated by gas and Kig. 2 is a

plan of thesame. FIigs. 3 and 4 are views of
the valves contmlhnﬂ' the admission and out-
let of the mixture. I‘w 'H 1S a sectional view

of the valve shown in I“w 3 illustrating its
relation tothe cylinder, a portmn of the shell

of said cylinder beingalsoshown in said figure.

There are three cylinders A. B. and C di-|

vided internally by the corresponding pis-
tons A’, B’, ¢’ in two parts, the rear part o

which is the combustion chamberand the fore
part 10 which is a pumpmﬂ' as well as a com-
pressing chamber and 1is aceordingly closed
hermetically. We willnow follow the motion

of the cylinder A Fig. 1. It is shown at the

‘moment that the expansion takes place and

the end of the connecting rod D is already
bearing by means of its roller against the

fixed support E and rests against the latter
until owing to the 1earwa,rd motion of the

cylinder the piston arrives close to the mouth

~of the. eyhnder that is tosay at the end of its
stroke. .

‘During this motion the charge which

18 composed of air and gas and was located

I

in the pumping chamber 10 in the fore end
of the cylinder wherein it had been pumped

during the previous motion in a reverse di-

1ect1on to that of the piston is forced under

pressure along the pipe < into the cylinder B.
when the expulsmn of the burned gases is
The expulsmn of the-

terminated therein.
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burned gases and the pumpingin of the {resh '
60

oasSeous mixture are e

Tected during the rear-

.Waldmomon of the pistons.

- The alternate rearward motion of the pis-
uated by the cam I riveted with the other
cam J which actuates the slide valve n here-
inafter described to the fixed frame of the
engine. Itis thus possible to secure two ex-
plosions for each cylinder at each rotation of
the engine, so as.to reduce the motions of the
piston to two for each explosion instead of
the four motions required in ordinary com-

pressive gas engines, that is to say as there
are three eylinders, there are six active im-

pulses following one another nearly unin-
terruptedly so that when one has acted the
next has already commenced acting, and so
on. 'T'he second explosion takes place when

tons is obtained by means of the levers L act-
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the ends of the connecting rods come before

the second fixed support M which has the
same curve as the former for the rollers of the

80.

connecting rods to run against butisarranged

upside down on aoeount of its position belnﬂ*

Ldmmetucally opposite that of- the former sup-
port. |

The valves x, of which one is shown 1n see-
tl()]il On an enlmned scale I‘w 3, serve forthe

admission of the mixture mto the pumping
chambers on the rearward stroke of the
ton under the action of the cam H and the in-
termediate lever L.

The slide valve n serves
for the admission of the charge into the com-

bustion chambers through the. pipes 2 and for
the escapeofthe bur ned gases from said cham-
bers through the pipes y. The valves 2 act

automatlcally, bein ﬂ'crpened 1n consequence of

thereturn of the piston which tends to form a

pis-
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vacuum in the pumping chamber, and draws

the air from the outside and the gas from the
gas pipes 2z (Fig. 3), through smta,bly gradu-

ated ports which remain open during the mo-
tion of the valves.

as governors being so placed that their stems

IOQ_
Thesaid valves xz actalso =
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coincide with the radii of therevolving frame | purpose the lever I. is furnished with a sec-
~1n such & manner as to be subjected to the

action of centrifugal force and tend to remain
more or less fast to their seats according to
the rotary speed of the engine. It isthus suf-

ficient to adjust their spiral springs to cause

the engine to turn at the desired speed.

The gas pipes z communicate with the gas
tanks or with a suitable gas conduit the gas
passing through the hollow motor shaft and
through the ring d (Fig. 2) fixed to the frame
and thh suuounds the mouth of the shaft
and then through thesaid pipeszto the valves
x. A similar arlanﬂement is used for the
burned gases which pass through the slide
valves n, along the pipes 7 and thzouoh the
shatt Whenee Lhey eseape thlouﬂ'h the dls-
charge pipe v'" (Fig. 2.)

The siide valve n and pipes ¢ and % are
shown separately on an enlarged scale in the
partial section I'ig. 4. Kach slide valve has
the two parts 11— 12 In the position shown
these ports are in position so that the one
marked 11 forms a communication between
the combustion chamber of the eylinder and
the pipe ¢ for the escape of the burned pro-
ducts while the pipe 2 is closed against the
inlet of the fresh charge to the ecylinder.
When the valve is slid to its other position
the port 12 comes opposite the pipe 7 and the
fresh mixture 1s then free to pass into the
combustion chamber while the pipe ¥ for the
exhaust of the foul mixture is closed. The
slide valves n are actuated Dby the levers »
which are operated by the cam J. riveted upon
the other and larger cam and the diametri-
cally opposite and most eccentric curves of
which cause the lever to open the exhaust
ports while thetwo mosteceentrie curvescause
the admission ports to be opened and when
the rollers move upon the two other parts of
the eccentric all the ports remain closed. A
strong spiral spring compels the lever to bear
constantly against thecam. Theotherlarger
levers L serve as already stated for the 1etm n
stroke of the piston which takes place when

- the corresponding roller moves upon the as-

cending curve of the large cam H. When

- the roller hasreached the summit of the curve,
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the return stroke of the piston ceases and the
latteris closed so long as the admission of the
charge takes place wherefor the cam is fur-
nished with a concentric curve following the
ascending curve aforesaid. After the admis-
sion has taken place the connecting rod comes
to bear against one of the two fixed supports
or abutment A or M,the lever ceasing now to
operate and ab&ndomnﬂ' the cam Wthh it
takes up again when the expansion 1s com-
pleted and the piston returns to its normal
‘The compression of the mixture is

. caused by the power of the explosion which
" propels the piston forward. |

To set the engine in motion it is requisite

‘that the foma,ld motion of the piston should
f-_'-_.also take place without expa;

For this

18101,

T

ond arm which 1n this case or in that of a
stroke being missed comes to bear upon the

ascending curve of the great cam. Theigni-

tion is e: feeted by electrlmty the spark bemw
generated when the circuit is broken.

011eu1t is established when the suitably insu-
lated pieces ¢ come in contact one with the
other,and it is broken when the piecesQ (Fig.
2.) strike the pieces & (Fig. 2) the points be-

ing separated in the eombustlon chambel and,
_Spa,rk formed.
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The electric current 1s Supplled by a bat- '

tery asshown in the drawingsor by any other
suitable dynamo which may rotate mth the
engine. -

T claim—

1. In a rotary gas engine, the revolving
frame, a series of eyhnders carried theleby
each having a combustion chamber and a
pumping chamber separated from each other

by the pistons, the valved gas supply leading

to the pumping chamber of each. cylinder,

the pipe leading from the pumping chamber

of each cylinder to the combustion chamber
of the adjacent cylinder and suitable exhaust
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passages and igniting means, substantially as

deseribed. -
2. In a rotary gas engine, the revolving

frame, a series of cylmders carrled thereby

each having a combustion chamber and a

pumping chamber separated from each other.

by the pistons, the valved gas supply leading
to the pumping chamber of each eylmdel
the connections between each pumping cham-

ber and the combustion chamber of the next

cylinder, the exhaust conduits leading from
the eylinders and the valve with positive op-
erating means therefor for controlling the ex-
haust and also the supply of gas from the
pumping chambers to the combustion cham-
bers and suitable igniting devices, substan-
tially as described.

3. In combination in a rotary gas engine,
the revolving firame, a series of eyhnders car-
ried thereby and havmn* pistons, the rods hav-
ing rollers and connected to the piston rods,
and projecting from the cylinders, the abut-
ments on the stationary frame in line with the
sald roller rods, the means for returning the
pistons after each explosion consisting of the
levers in connection with the piston 10ds and
the central cam, each cylinder being divided
by the pistons into a combustion ehambel
and a pumping chamber, the valved gas sup-
ply leading to each pumping ehamber the
pipe connectmns between the pumping eham-
ber of each eylinder and the combustion cham-
ber of the next cylinder, the exhaust pipes
from the combustion chambers, the valves for
controlling the said exhaust pipes and the
pipes 1ead1nf‘r to the combustion chamberand
the means f01 operating the said valve con-
sisting of the central cam and the lever con-

nections thereto, substantially as desceribed.
4. In combination the rotary frame, the se-

95

100

(05

11O

ris

120

130




500,754 S 8

‘ties of eylmders thereon, the pistons, the pro- | In testimony that I claim the foreg omg as 10
jecting roller rods, the abutments on the sta- | myinvention I have signed my name in pres-
tionary frame to be engaged thereby, the gas | ence of two subscﬂbmﬂ' witnesses.
supply and exhaust conneetwns to the cylm- o

- 5 ders and the means for returning the pistons - | FEDERICO CORDENONS.
“after each explosion consisting of the central |

- cam and the lever connections between the | Witnesses: -
- piston rod and the same, substantlally as de-- - H. ABERT JOHNSON,

seribed. - - I VIRGINIA LEVIS.
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