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To all whom it may concern:
Be 1t known that I, GEoraE VorITH, a citi-
- zen of the United States, residing at Balti-
more, and State of Maryland, have invented
5 certain new and useful Improvements in Ro-

fication. |
This 1nvention is a rotary engine, and

tary lingines, of which the following is a speci-

more particularly that kind in which the

to motive fluid acts on a cam-actuated sliding
piston. - | .
- 'T'he object of the invention is to provide a
plurality of working chambers which are ar-
. ranged with a view to properly balancing the
15 engine, in order that it may be run at great
~ speed without jarring or pounding. _
A further object 1s to provide an im-
proved cut-off and reversing gear, together

with other novel features of construction to

20 be hereinafter described and claimed.
- In the accompanying drawings, Figure 1
1s a front elevation of the engine. Fig. 21s a
horizontal section. Fig. 3 1s a vertical sec-
~ tion on the line 3—3 of Fig. 2.
25 vertical section ontheline4—4 of Fig. 2. Fig.
- 51san end view of one of the drums herein-
atter referred to. FKigs. 6 and 7 are sec-
tional details on the lines 6—6 and 7—7, re-
- spectively, of Fig. 4. Figs. 8 and 9 are de-
‘30 tails of the piston.  Fig. 10 1s a bottom plan
- view of the mechanism for operating the cut-
off and reversing gears. -~ '
- Referring specifically to the drawings, 20
denotes a horizontally disposed cylinder
35 closed at 1ts ends by cylinder-heads 21 and
22, respectively, and having a base 23. The
cylinder is divided into a plurality of working
chambers, three being shown, indicated at
24, 25 and 26) respectively. The chamber
24 1s located in the middle of the cylinder 20,
and the ones 25 and 26 at the ends thereof.

40

- The area of each end chamber is one-half the
area of the middle chamber so that the en-

- gine will be properly balanced. _
45 In the end chamber 25 are located disks
27 and 28, respectively, which are connected
- by a cylinder, thus forming a drum. The
cylinder 1s in two sections indicated at 29
and 30, respectively, and these sections are

so secured to the disks at a distance from their

peripheries by counter-sunk bolts 31 with a
space between the ends of the sections for a
purpose to be hereinafter described. The
disk 27 fits against the cylinder-head 21, and

55 has a hub 32 which 1s supported in a brass-
hned bearing 33 in said cylinder-head. The

| disk 45.

Fig. 4 1s a

gmd _cha,mber' 26 also containsf a drum which - -
1s formed by disks 34 and 35, respectively,

~connected by cylinder-sections 36 and 37 1n

the same manner as the disks 27 and 28. 60
The drum thus formed is of the same size as
the drum in the working chamber 25. The
hub 38 of the disk 34 is supported in a brass-
lined bearing 39 formed in the cylinder-
head 22, and also extends outside thereof, 65
being fitted with a belt-pulley 40. The
opening in the cylinder-head 22 through
which the hub 38 passes is provided with a
stutfing-box 41. | . o
The disk 28 has a hub 42 on which is a disk 70
43, and the disk 35 has a hub 44 on whichisa =
These disks are connected by cyl-
inder-sections 46 and 47, respectively, to
form the drum of the working-chamber 24,
The connection between the disks 43 and 45 75

i and 1ts cylinder-sections is made in the same

manner as the parts constituting the drums
i the working-chambers 25 and 26. The

hubs 32, 42, 44 and 38 have axially alined

openings' to receive a hollow shaft 48 one 8¢
end of which projects from the hub 32 and
has a flange 49 whereby it is fastened in an
opening 50 in the cylinder-head 21. This
opening is closed by a cap 51. The end of
the hub 38 which carries the belt-pulley 40 8g
1s closed. - N o I
To the hollow shaft 48, between the disks
43 and 45 1s keyed a drum 52 with a suitable
packing 53 between the ends of the drum and
the disks to make a steam-tight joint between go
sald parts. The drumiseccentrically mounted
on the shaft 48 thus forming a cam for actuat-
ing the shiding pistons 54 of which there are
two. The pistons are diametrically opposite
each other and are mounted between the g5
ends of the cylinder-sections 46 and 47, a
suitable packing being provided. The ends
of the piston have sockets 55 which receive

‘a cylindrical block 56 having a longitudinal

recess containing a sliding packing block 57 too
which 1s pressed outwardly by springs 58 lo-

~cated in the recess behind the packing block.

The disks 43 and 45 have guide-grooves 59 in

‘which the sides of the pistons work and said

sides have projecting studs 60 on which anti- 1c=
iriction rollers 61 are mounted. For the

sake of lightness the pistons will be made

hollow as shown. The inside of the cylinder

20 between the disks 43 and 45 is concentric
with respect to the periphery of the drum 52, 110
and the sections 46 and 47 are concentric to
the shaft 48, by reason of which the ends of
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the plStOIlS are held in sliding contact wi
the wall of the cylinder 20 and the periphery
of the drum 52, respectively, when the disks
43 and 45 and the sections 46 and 47 rotate.
The packing block 57 makes a steam-tight
joint without undue {riction, the ends of the
blocks being rounded to insure them always
having a proper bearing.

The periphery ot the cylinder-sections 46
and 47 are in contact with the wall of the cyl-
inder 20 at one place, and at the point of con-

tact is located a spring-pressed packing

strip 62. The cylinder 20 adjacent this
point 1s enlarged, and m said enlm ged por-
tlon, on oppos,lte sides of the point of ¢ contact,
are exha,ust passages 63 and 64, 1’°espectwely,
ports 65 with the
steam space between the wall of the cylinder
20 and the sections 46 and 47. The exhaust
passages also communicate by ports 66 with
a longitudinal passage 67. 'lhe ports 66 are
ﬁtted with gates 68 connected by hnks 69 or
other suitable means in such a manner that
when the gates controliing the exhaust pas-
sage 64 are opened, the gates controlling the
exhaust passage 63 will “be closed, and vice
versa. 'The passage 67 connects with the
branches 70 of the exhaust pipe 71.

At a point diametrically opposite the pomnt
of contact between the wall ol the cylinder
20 and the sections 46 and 47, the peupholy
of the drum 52 contacts with the mside of said
sections, a spring-pressed packing strip 72
also bemﬂ provided. On opposite sides of
this pomt of contact, the drum has exhaust

passages 73 and 74, 1‘espectwely which com- |

municate by ports 75 with the space between
the drum and the sections 46 and 47. 'The
exhaust passages 73 and 74 also communi-
cate by ports 77 with a longitudinal passage
78 which in turn communicates by ports 79
with the hollow shaft 48. The ports 77 are
fitted with gates 80 which are connected and
operate 1n the same manner as the gates 68.
The exhaust from the hollow shaft passes
into the opening 50 of the cylinder-head 21,
and at the other end of the shaft thr ouﬂh
openings 81 in the hub 38 into an opening 82
in the cylinder-head 22. The openings 50

and 82 are connected by passages 83 with the

exhaust-pipe 71.

The parts in the working-chamber 24
herein described are duphcated in the work-
ing-chambers 25 and 26, the position of the

working parts, however being located dia-

metrlcally opposlte or reversed in order to
secure a proper balance and smooth running
of the engine, the balancing effect being aug-
mented by mahmo the area of each end
chamber equal to one-half the area of the
middle chamber.

Steam enters the working-chamber 24
through ports 84 1n the disk 13. These ports
comprise & series of oblique openings extend-
ing diametrically across the disk midway be-

'._
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h | tween or at right angles to the pistons 5.

wstructed and
1her 24 there-

The disk 45 1s bll]]ll.-ll]} GO:
steam enters the workimg-chan
through also. These mlet ports are con-
1;10116([ by a disk 85 having a hub S6 where-
by it is mounted on the hub 42. The disk
85 fits closely agamst the disk 43 and has
openings 87 and 88, respectively, located
at different distances from the center of the
disk. The opening nearest the center s to
admit steam behmd the pistons i the space
between the dium 52 and the cylinder-sece-
tions 46 and 47, and the other openmg ad-
mits steam behind the prstons m the space on
the outside of said sections. The closed
portion of the disk 85 coverssuchol the open-
ings 84 which are m front of the pistons.
The hub 86 also has a disk 89 similar to the
disk 85 to control the openings in the disk 28.
A cut-off gear 1s also provided to enable
the steam to be used expansively.  This gear
comprises a hub 90 mounted on the hulby \
and carryme segmental plates 91 and ¢
respectively, which are adapted to cover aml
uncover more or less the openimgs 87 and S8,
There are two of these reversing gears on the
hub 86, one being for the disk 85, and the
other for the disk 89. Tho plates 91 and 92
are formed with projections 93 which ht
closely in the openings 87 and 88 and bear
against the disks 28 and 43 so as to block the

passage of steam beyond that poimnt.  The
variation in the cut-off is readily eflected by

rotating the plates 91 and 92 so as to cover
or uncover the openings 87 and 8§ more or
less.

The hubs 90 of tl

1¢ TeVersing gears are
formed with gear teeth 94 which mesh with
rack-bars 95 extendime [rom a block 96,

The hub 86 between the gear teeth 94 13 *‘1l-.n
formed with gear teeth f)z which mesh with ¢
raclc-bar 98 cuued by a stem 99, Into Hw
block 96 1s threaded a hollow scerew-shalt 1
which extends outside the eyhnder 20 ;l-llil_ IS
Aitted with a hand-wheel 101, The stem 99
extends throueh the shalt 100 md has collars
102 between whloh t]w q]mlt 18 confined on
the stem. The cut-ofl 1s adjusted by turnimge
the hand-wheel which tuma the serew-shalt
and througl the rack- bfus a5 and cears -1
shifts the pl%os 91 and ¢ The engine 1s
reversed by moving the stem in either diree-
tmn W 111011 thr ou':rh {,
shlftf:. Lhe dl%]x% S5 and 89.
slmft 100 1s turned for adjus
the rack-bars 95 move mde
1%1«;— ar 93, but when the stem 99 1s moved
in cither direction for operating the reverse,
the screw-shalt 100 by reason {)_l, the coll: 115

When the
ang the cut-ofl,
yoendent ol the

102 moves with 1t, so let there will he no

relative movement of the cut-ofl plates an
the disks 85 and 89, thus leaving the cut-off
as 1t was before the engime was reversed.
The entry of steam to the working-chamber
24 through the disk 45 and to the worki: 1¢-

he rack-bar 98 and gear
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chamber 26 through the disk 35 is controlled

by a cut-off and reversing mechanism which
1s a duplicate of the one already described.
The stems 99 of the two reversing gears are
provided with a suitable connection 103 so
that they may be operated simultaneously.

The operation of the engine will probably
be best understood by an inspection of Fig. 3.

The engine is supposed to be running {from
right -to left. Steam enters the working-
chamber 24 through the ports 84 when said |

ports register with the openings 87 and 88 in
the disks 85 as already ‘described, and its

pressure against the pistons causes rotation

of the drum formed by the disks 43 and 45
and the sections 46 and 47. As soon as the

ports 84 and the openings 87 and 88 cease to
register, the steam begins to act expansively,

the time at which expansion commences be-

Ing capable of variation by the cut-off gear
already described. The gates 68 of the ex-
~ haust passage 64 are-open, as well as the gates
ol the exhaust passage 73. The exhaust

from the space between the sections 46 and

47 and the cylinder 20 is through the exhaust |
passage 64 by the ports 65. The exhaust

- Trom the space inside the sections 46 and 47 | side the drum, and having exhaust openings

1s through the ports 75, passage 73, ports 80,

passage 78 and through ports 79 into the hol-
low shatt 48. The gates of the exhaust pas-
sages 63 and 74 are held closed by the steam
pressure. which -enters through the ports 65
and 75.  When the engine is reversed the po-
sition of the gates is automatically reversed
by the steam pressure against the open gates
which are then blown closed, while the oppo-
site gates to which they are connected are
thereby opened, thus opening the passages
63 and 74 to the exhaust and closing the pas-

sages 64 and 73 thereto. - _
The ports 65 and 75 serve to prevent back
pressure against the piston. 'This 1s clearly
1llustrated in KFig. 3 in which it will be seen
that steam 1s on both sides of the outer end
of the upper piston, and on both sides of the
inner end of the lower piston. The ports 65
will be located quite close to the point of con-
tact of the sections 46 and 47 with cylinder
wall 20, so the steam can get behind the pis-
ton as soon as 1t passes this point. The

slight inequality of pressure against this end

of the piston due to the difference of its areas
on opposite sides is negligible in view of the

~ large area the lower piston offers to the steam

55

60

05

pressure. 'This i1s also true with respect to
the piston ends which work inside the sec-
tions 46 and 47, the ports 75 also being close

‘to the point of contact of the drum 52 with

sald sections. - __
~ The parts in the working-chambers 25 and
26 operate 1n the same manner as those in

the chamber 24, the location of such parts
however being reversed. In the chambers

25 and 26 the eccentricity of the drums 52

and the position of the exhausts is diamet- |

side the drum.

tact with t

| rically opposite the position of these parts in
the chamber 24, by reason of which the posi-

tion and working of the pistons in the cham-
bers 25 and 26 isreverse to that of the pistons
in the chamber 24. This arrangement, to-
gether with the fact that the combined area

of the working chambers 25 and 26 is equal

to the area of the chamber 24, makes a per-

fectly balanced engine which can be run at
great speed without jarring or pounding.

I claim —

1. In a rotary engine, a -cylindér; a fixed
| shaft therein; a drum in the cylinder concen-

tric to the shaft; a stationary cam on the
shaft inside the drum; radial pistons passing

8
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through the drum, and having their opposite

‘ends in sliding contact with the cylinder wall

and the periphery of the cam, respectively;

inlet ports in the heads of the drums; and ex-

L

haust ports from the spaces inside and out-

2. In a rotary engine, a cy]ilider hafring '

exhaust ports; a fixed hollow shaft in the cyl-

inder; a drum inside the cylinder concentric

to the shaft, and having steam inlet E_ort_s in
1ts heads; a stationary cam on the shaft in-

communicating with the ports of the shaft:

and radial pistons passing through the drum,

and havingiltheir opposite ends in shding con-

of the cam, respectively.

3. In a rotary engine, a cylinder; a fixed

hollow shaft therein; a drum in the cylinder
concentric to the shaft, and in contact at one

e cylinder wall and the periphery

90
95

100

point with the cylinder wall; exhaust pas- -

sages 1n the cylinder wall on opposite sides of
the aforesaid point of contact, and commu-

nicating with the space between the drum

and the cylinder wall; gates for the outlet of

-each exhaust passage;inlet portsin the heads
of the drums; a stationary cam on the shaft

mside the drum, and in contact therewith at

‘one point; exhaust passages in the cam on

oppostte sides of its point of contact with the
drum, and communicating with the inside of
sald drum; ports from the last mentioned ex-
haust passages to the hollow shaft; gates for
the outlets of said exhaust passages; and ra-
dial pistons passing through the drum, and
having their opposite ends in sliding contact

‘with the cylinder wall and the periphery of
‘the drum, respectively. |

¥

4. In a rotary engine, a cylinder; a fixed
hollow shaft therein; a drum in the cylinder

| concentric to the shaft, and in contact at one

point with the cylinder wall; exhaust pas-

IOS-

rio

11§ -

120

sages 1n the cylinder wall on opposite sides of

the aforesaid point of contact, and commu-
nicating with the space between the drum

mon to both exhaust passages; gates between
sald exhaust and outlet passages; inlet ports
in the drum; a stationary cam on the shaft
inside the drum; and in contact therewith at

. | 125
and the cylinder wall; an outlet passage com-

130
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one polnt; exhaust passages in the cam on

- opposite sides of 1ts point of contact with the

L9 ) §
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drum, and communicating with the inside of
sald drum; outlet passages to the hollow
shaft common to both of the last mentioned
exhaust passages;
haust and outlet passages; and radial pistons
passing through the drum, and having their
oppostte ends 1 sliding contact with the cyl-
inder wall and the periphery of the drum, re-
spectively.

5. In a rotary engine, a cylinder; a fixed
hollow shaft therein; a drum in the cylinder
concentric to the shatt, and 1n contact at one
point with the cylinder wall; exhaust pas-
sages In the cylinder wall on opposme sides of
the aforesaid point of contact, and commu-
nicating with the space between the drum
and the cylinder wall; an outlet passage com-
mon to both exhaust passa,ﬁ'es, cates between
sald exhaust and outlet passages; a CONnec-
tion between said gates forsimultaneously
opening one and. closmo' the other, and vice
versa; inlet ports 1n the drum; a statmnmy
cam on the shaft inside the drum, and 1n con-
tact therewith at one point; exhaust pas-
sages In the cam on opposite sides of its point
0 “contact with the drum, and communicat-
ing with the iside of said drum; outlet pas-
sages to the hollow shaft common to both of
the last mentioned exhaust passages; gates

“between said exhaust and outlet passages; a

connection between said gates for simul-
taneously opening one and closing the other,
and vice versa;-and radial plstons passmﬂ'
through the drum, and having their opposite
ends 1n sliding contact with the cylinder wall
and the periphery ot the drum, respectively.
6. In a rotary engine, a cylinder; a drum
therein; a piston carried by the drum; inlet
ports throuﬂ'h the head of the drum; a disk on
the end of the drum, and ha,vmﬂ' openings
acdapted to register with the aforesaid inlet

' ral
oates between said ex-

854,783

ports; and plates on the disks adjustable to
cover and uncover more or less Lhe OPENINGS
theremn.

7. In a rotary engine, a cylnder; a plu-
lity of rotating drums there el CAaTTYINg pls-
tO,JS, and spaced apart; and mlet ports m the
adjacent heads of the drums.

8. In a rotary engine, a cylinder; a plu-

rality of rotating drums therein carrymg pis-
tons, and S'[)‘LGOd apart; inlet ports m the ad-
jacent heads of the drums; and cut-ofl and
reversing gears between the drums.

9. In a rotary engine, a cylinder; a rotat-
ing drum therein carrying pistons; inles ports
in the head of the drum; a disk httmﬂ‘ against
sald drum-head, and h*wum OPCNINGS Tregls-
terable with the inlet polts and a cut-ofl
plate fitting against the aforesaid disk <, and
adapted to cover and uncover more or less
the openings therein.

10. In a rotary engine, a cylinder; a rotat-
ing drum therem carrying pistons; miet ports
in the head of the drum; a hub projecting

from said drum-head; a reversing disk rota-

tably mounted on the hub, and having open-
ingsregisterable with the in] etports; a cut-ofl
plate ﬁttmo agalnst the reversmg disk, and
adapted to cover and uncover more or less
the openings therein; toothed hubs on the re-
versing disk and cut- off plate; ablock having
a rack enO‘aD‘ebe]e with the toothed lub of the
cut-oft dlSL} a hollow screw-shaft threaded
through the block; a rack engageable with
the toothed hub of the rever sing disk, and
having a stem extending Lhmunh the serew-

| shaft, and stop collars on the stem between

which the screw-shaft is confined.
In testimony whereof 1 aflix my signature,
1n presence ol two witnesses.
GLEORGIE VOITLL
Witnesses:
C. Ciras. FRIEDEL,
Twos. If. HERR.
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