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To all whom it ma I CONCEri:
‘Be it known that we, RUDOLPH LANZOWE

and EDWARD LANZONE subjects of the King

- of Italy, and residents of South River, Middle- |
.sex county, New Jersey, have mvented cer-

=_5.u

- taln new and useful Improvements in Rotary

~HEngines, of which the fellowmﬂ' 1S a, Speelﬁea— |

tlen

- Our invention reletes to 1otery engines

"ad&pted to 11t111ze fluids under tension, euch

...u.u

‘Our enﬂme coniprises, as its essential char-

.ff_eeterlstle features, a rotatable hollow annu-

e b

~lus or annular eyhnde1 having a cut-off slide
or slides to close the annular ‘passage there-
~through at proper points in the revolution,

inlets and outlets for the fluid under tensmn

- suitable means for closing and opening sa,1d
“inlets and outlets at proper intervals, and a
-relatively heavy gravity-abutment in the an-
‘nular passagé in the rotating annulus, said

~abutment being free and ﬁttmﬂ' bnuwly 1n
- said passage, W]Jeleb} when ﬂmd under ten-
~sion is admitted behind one of the cut-off

-slidesand between said slide and said gravity-
“abutment the annulus or annular cylmdel

- will be rotated by the reactionary pressure of

the fluid on said abutment, which remains
- stationary, or eubstantmlly S0, by reason of
-1ts Inertia.

In fhe accompanying dlawmﬂ's we have

1]1113t1ated an embodiment of our invention,
~together with automatic mechanism for oper—
B atmﬂ' the cut-off slides and the valves which

--;;_eontl ol the inlet and exhaust ports and with
~a governor for controlling the admission: of

steam whereby the beneﬁts of expanswn are
'i-f?attalmed

In the drawin Qs, Flﬂ ure 11is a sectional end

'f'_,_eleva,twn and Flﬂ' 2 18 a sectional side eleva-
tion,oftheengine. Fig. 3isadiagrammatical

_viewto 1llustmte in snnple form the principle

. upon which the engine operates.
-9 are detached fra,ementary views 111ustrat—
‘ing. the mechanisms for operating the valves
W]:llC]l control the steam inlets and exhaust
~ ports.

Figs. 4 and

Kig. 6 shows the three positions of the

“valve for admlttmﬂ' steam to the engine in
7'5--three separate views. -

In the construction shown in the dr awings, |
1 154 bed-plate in which is rotatively mounted

‘a hollow Sh&ft 2, edepted to receive steam at
one end thr eur-h a supply-pipe 8 and to ex-

haust at the ethel end through an exhaust-

pipe 4. On this shaft is keyed a pulley 5 for
driving machinery through the medmm of a

belt.
- Fixed on the shaft 2, ﬂll ouﬂ'h the medlum
of a boss 6 and arms 7 1S a hollow annulus 8,

“which we will call, for convenience, the ¢ eyl—

of the enn'me As herein ShOW]’_’l the

inder?”

60

annular bore in thls cylinder is circular in

cross-section, and the cylinder is made up of
sections and bolted together for convenience

of constr uction, but these features are not es-
sential to the mventlon

Mounted in the cylinder and mmnn'ed ra-
| dially, or nearly so, are two cut-of

ehdes 9
and 9%, These slides are diametrically oppo-

site to each other, and automatic mechanism
will be provided fm operating them. That

“shown in the dra;wmn*s will be hereinafter de-

sceribed. It will be sufﬁ_elent to say here that

after one slide shall have been closed the

other will be instantly opened. These slides
perform the function of cylinder-heads, and

the cylinder is provided with steam- inlets 10

and 10%, just back of the respective slides,
and steam-outlets 11 and 11* (to the exhaust)
Just in front of the respective slides. The

valves for controlling the inlets and outlets

for the steam and the mechanism shown for
automatically operating said valves will be

hereinafter described. Any mechanism that
will effect the object may, however, be em-

ployed.
In the bore of the cylinder is the gravity-

abutment 12, herembefore mentioned. This

1S a mmple heavy body having a ecircular
cross-section of a size to fit subst&ntlelly

steam-tight in the cylinder and curved longi-
Thls'

tudlnally to fit the circle of the bore.

65
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abutment should be as heevy as possable rel- '

atively to the engine. -

Fig. 3is adiagrammatic view of the en 0‘111e
deswned merely to show the operation.
slide 9is closed and slide 9* open.
inlet 10 is open and inlet 102 ¢losed.

is closed. 'The steam entering at the inlet 10
acls on the slide 9 and rea,ets on the end of
the abutment 12 adjacent as on a plston )

The_
The steam-
The ex-
ha,ust-outlet 111s open and exhaust-outlet 11+

905
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~ally hung-an arm 21, which is coupled to the
laterallug ortoe 15, cmned by the stem of the
slide 9%, so that the swinging of said arm 21
serves to open the slide 9‘

45

55

6o

2

causing the eylmdel S to rotate in the dlrec-_

tion 11:1(11(3.:1’566[ by the arrow z. The steam in

front of slide10 exhausts at outlet11. When

the open cut-off slide 9* shall have passed the

lower end of the abutment 12, it instantly |

closes and the slide 9 opens. As soon as the
slide 9* closes the ports 10* and 11* open, the

ports10and 11 being closed at the same time.

The operation is then repeated. The abut-

ment is represented in Figs. 1 and 3 in ifs

most advantageous position, its weight being
wholly supported by the pressure of ste&m on
1ts lower end.

We will now deseribe the mech&msms 111[18-
trated herein for automatically oper ating the
cut-off slides and the valves, premising that
we do not limit ourselves to these, as other
mechanisms may be used as well.

Each cut-off slide 9 or 9* is inclosed in a

guiding-casing 13 and has a stem 14, which

plays _:th'rough a sultable s’tufﬁng-b‘ox_in the

casing, and on said stem is fixed a laterally-.

projecting lug or toe 15, as clear ly shown In
Figs. 1 and 4 In the eylinder § is formed a

pocket 16, in which is mounted a rock-shaft

17, p10V1ded with an arm 18, bearing at its

end a stud or roller adapted to.engage, as the |

cvlinder rotates, a cam 12* on the rear or
upper end of the abutment 12, whereby at

each rotation of the cylinder the roller on

the arm 15 engages sald cam and rocks said
shatt 17. On the outer or projecting end of

the shaft 17 is fixed an arm 19, which also

carries a stud or roller adapted. to bear on a
lever 20, fulerumed on the cylinder, and by

pa—

the I‘OCklIlﬂ‘ of said shaft 17 to impart a quick -

swinging movement to said lever 20. The
free end of the lever 20is coupled to the outer
end of the stem 14 of the slide 9 and aects to

close said slide when the shaft is rocked by

the cam on the abutment 12,
On the rock-shaft 17 is loosely or friction-

but as the slide 9
must be fully closed _befole the slide 9* be-
gins to open we cause the first part or half
of the movement of the rock-shaft 17, acting
through the arm 19, to actuate the lever 20

ineffective, as the lever 20 is curved 50 .as to
permit Lhe stud on the arm 19 to play over it.
When, however, thearm 19 shallhave reached
the end of its eﬁectwe stroke, a stud 22 (see

Fig. 1) on a short arm on the Tock- shaft en-
gages the loose arm 21 and causes it to act to.
~open the slide 92.

There are two oppomtely-auanwed sets of

the devices last described, as seen in Fig. 1,

“and when the slides are operated by one set

of these devices the said slides act to retum

- the other set to their first position.

It will be-noted that as the cam 122 is on

the rear or upper end of the abutment 12 it

is immaterial what position the latter may
occupy. Theslide thh 18 p&ssmﬂ‘ it will not

| ing the Spring

or partially rotate the piug.

_.Lhe respective slldes 9 and 92,

ter.
the valve to admit steam, as the other slide

‘must be fully closed before steam is admitted.. .
the last part or half of said movement bemn _.
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be closed until it shall have péﬁssed the lower

end of the abutment, and hence no collision
between a slide and the abutment can oceur,

even though the abutment shifts its position.
The valve mechanisms will now be de-

seribed.

In the shaft 2 are two plug-valves 23 and

24, between which the bore or hollow in the

shaft 2 1s stopped. The valve 23, at the right
in Fig. 2, is the steam-inlet valve and the

valve 24, at the left, is the exhaust-valve.

 The plug of the exhaust-valve 24 1s cut
1 away at one side, so that by rocking it either
the port 11 or 11* may be put in connection
with the exhaust-passage in the shaft 2, as

seen in Fig. 2, through the eonneetmﬂ‘-plpes
25. Oneachendof the valve-plug is a erank-

stud 26, and these are adapted to be engaged -
each by a projecting stud 27, carried by the

stem of one of the eut-oif slides, so as to rock

slide 9 1s closing, the stud 27, carried by it,

| engages a crank-stud 26 on the plug of the
exhaust-valve, rocks said plug and opens the
| exhaust to the port 11.

The closing of the
other slide, 9?, opens the port 11° to the eX-
haust.

The plug of the ste::‘bm inlet valve 23 is cut

away, as seen in Fig. 6, so as to admit steam

to either port 10 or 10*, or to cut it off en-
tirely, as indicated in the intermediate view,
Fig. G.
Cr ank stud 28 at each end, adapted to be en-
gaged by studs 29, carried by the stems of

I'he plug of this valve also has a

70

30 '

Thus when the

90

95

100

The stud 29

on the opening slide engages a stud 28 on the

steam, and then passes the stud on the plug,

valve, rocks the plug thereof, so as to admit -
b ol

leaving the latter to be rotated back to the.

cut-off position (intermediate view, Fig. 6)
by a spring 30, (seen in Fig. 2,) which en-

The studs .29 are hinged

gages a V-shaped noteh in the projecting end

of the valve-plug. 110

in a well-known way, so that when the slide

moves 1n the opposite direction in closing
the stud 29 will yield and wipe by the stud

on the valve-plug without operating the lat- .

The opening slide i1s made to operate

115

We have shown in Fig. 2 a ball-governor
G carried by the shaft 2 and. plOVlded with

a sheath 31, which is secured to the slid-
ing ring 32 of the oovernor and arranged so

120

as to smwly emblace the spring 30, Whlch, |
| latter is fixed at one end to the fixed ring or

collar 33 or any fixed ecollar on the shaft.

When the balls of the governor fly out, the

sheath 31 is pushed forward S0 as to emblaee |

and sheathe more of the spring 30, thus short-
ening its free operative portion and stiffen-

to close. the valve and cut off the steam.
Thus the steam is worked. expansively and
the cut-off controlled by the governor.

~ We have shown the mova,ble cut-off heads -
| 9 and 9*as radially-arranged slides, and we

, 50 that it acts more quickly

126
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. prefer this arrangement, but any arrange-

f;.- ‘ment by which such heads are made to per-
- form their duties will serve.

_ There may be
one or more of these heads or cut-off slides.

-To lessen the waste-space between the head
(9 in Fig. 3) and the lower end of the abut-

~.-ment 12, the latter may be cut beveled, as
-.. shown, so as to allow the head to close and

}_yet reduce the waste-space t0 a minimum.

{t

- We may say that where only one cut-o

‘slide or head is employed two cylinders or
. engines will be mounted on a common shaft.
- Otherwise at least two such slides must be
used. There is no advantage gained, how-
-ever, in using more than tWo shdes, as the
) ..-____abutment 12 should never fill more than half
‘the annular bore of the cylinder.

Having thus descmbed our invention, we

| cla,lm———

1. A rotary engine comprising a rotating,

annular cyhnder provided with one or more
- movable cut-off heads, and with inlets and
. outlets for a fluid under tension, automatic
- mechanism for operating sald heads and for

25

controlling the admission and exhaust of said

- fluid, and an abutment mounted in the bore
. of said cylmder sald abutment being free
-~ and sustained in its posmon only by ¢ 1&V1ty,
. as set forth.

30

2. A rotary engine comprlsmﬂ‘ a rotatively-

mounted shait, hamnn* in it a passage for the

supply of steam or other fluid to the engine
-~ and an exhaust-passage, an annular eyhnder
» fixed on said shaft and provided with ports

|

§

-

to admit the fluid and ports for the exhaust, 35
arranged in pairs, cut-off slides, one between
each pair of ports in the cylinder, an abut-
ment 12, in the bore of the cylinder and pro-
vided with a cam 129 for operating the slides
and valves, the said valves, in the main shaft, 4o
and mechamsm carried by the cylinder, for :
operating said slides and valves through the
medium of the sald cam, substanbmlly as set
forth.
- 3. Inarotary enn*me the combination with
the rotatwely—mounted cylinder, having in-
let-ports for a fluid under tension, an abut-
ment mounted in the bore thereof, a hollow
shaft on which said cylinder is mounted and
a valve 23 in said shaft, the plug of which is
adapted to admit steam and to cut it off, of
the spring 30, its tip engaging the plug, a
governor G, carried by the shaft and having
a movable ring 32, and a sheath 31, carried
by said ring and embracing said spring, 55
whereby the movement of said ring under the
influence of the governor-ballsserves to cause
the sheath toinclose more or less of thespring
and vary its stiffness, substantially as a,nd
for the purposes set forth.

In witness whereof we have hereunto signed
our names in the presence of two subscribing

witnesses.
RUDOLPH LANZONE.
EDWARD LANZONE.

5o

6o.

Witnesses:
HENRY CONNETT,
PETER A. ROSS.
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