No. 782,085. PATENTED FEB. 7, 1905,
- 0, R. TWITCHELL.

ROTARY ENGINE.

APPLICATION FILED MAR. 28, 1904.

5 SHEETB~BHEET 1.

ST, o &

rﬂtl’u@i-l t'D‘I

_ Crraries 7 e Ecrvell

Ny 13‘ r ._a'f; " *
/ o a it C}‘LHE%




No. 782,085,

0. R. TWITCHELL.

ROTARY ENGINE.
APPLICATION FILED MAR. 28, 1904.

PATENTED FEB. 7, 1908.

b BHEETS—8BHEET 2,

/ Clttorne
0 !



No. 782,085. PATENTED FEB. 7, 1905.
' C. R. TWITCHELL.

ROTARY ENGINE.
APPLICATION FILED MAR. 28, 1904.

b SBHEETS—BHELET 3.

Jinventor

| O Crarles [ Tweéerell

4’&'7?M

‘ZW /%79{/}4 . : _ - Qiforney

~y Y-
N Vitresses

......
z & | T ! ] % '

------
=
‘‘‘‘‘‘‘



No. 783,085, - PATENTED FEB. 7, 1905.
' C. R. TWITCHELL.
ROTARY ENGINE.

APPLICATION TILED MAR. 28, 1904.
6 SHEETS—SHEET 4,

D

A4 PG A
37 | e
A ‘§ 7
7~ ?’CQ' A 27 'gﬁ iV
P T l $,/ / .
77 . ‘f’i :; |
a— ‘ ' "-': '_ H: | 24’
-22 | - ‘ - -; 3
7 ) il

N

A

NN
N\

W4
Yk

NRARTRNN

§

0 7 m.\'.\\\\‘w
i 2 Wi 7 7/
. iy NN B
v=y) CA
<=5 /44 30
| SO 33 §
| \ 37
= 20 S\
S | ARNNRANNNY '
Z .
é
A Y ¢
A
A =z
A
7 i 1,
S P
ol S s
Yo
et ,:; ﬂnuaﬂl'ﬂt_
7
‘ﬁ-iji'tt-taoae-; . 7z Charles A Tivcorell .
/ﬁ( Ve ook o /M
M 2 y ﬂttmnm;




No. 782,085, PATENTED FEB. 7, 1905.
C. R. TWITCHELL..
ROTARY ENGINE. -

APPLICATION FILED MAR, 28, 1904.

0 SHEETS—BHEET 5.




No. 782,085.

Patented February 7, 1905.

UNITED STATES PATENT OFFICE.

(CHARLES R. TWITCHELL, OF DAYTON HEIGHTS, CALIFORNIA,
MANUFACTURING COMPANY, OF

TO BROWN-WINSTANLEY

ASSIGNOR
IJOS AN-

GELES, CALIFORNIA, A CORPORATION OF CALIFORNIA.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 782,085, dated February 7, 1905.
Application filed March 28, 1904, Serial No., 200,416,

To el whom €6 1vay coneer:

Be it known that I, CHARLES R. TWITCHELL,
of Dayton Heights, in the county of Los An-
oeles and State of California, have invented

5 certain new and useful Improvements in Ro-
tary Kngines:; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable oth-
ers skilled 1in the art to which 1t appertains to

1o make and use the same.

The primary object of this mvention is to
provide in a multicylinder rotary engine im-
proved means tfor actuatine the controlling-
valves, as well as timing such actuation so as

15 to control the speed of the engine.

A further object: is to provide a single ele-
ment for effecting the unseating ot the valve
of each alternate cyvlinder 1n each revolution,
such element preventing the unseating in any

20 one revolution of such cylinder-controlling
valves as were actuated on the last previous
revolution: and a tfurther object 1s to effect
by such element the closing of an electric cir-
cult as a eylinder whose valve has not been

25 unseated 1s primed for an explosion.

A fuarther objel:' t 1s to provide mmproved
means for supplying the explosive medium to

the engine and eontrollmu the discharge of

the exhaust.

In the drawings, Figure 1 1s an elevation.
Fig. 2 15 a plan view. Fig. 3 18 an end view
with the cap of the gas-supply chamber re-
moved. Fig. 415 a view of the v‘alv -actuat-
ing ring and its support. Figs. 5 and 5"

35 views of portions ot the sparker-lever.
6 and 7 show the valve-actuating ring in dif-
ferent positions. Kig. 8 1s an edge view of
the sparker-lever and the valve-actuating
ring. Fie. 9 1s a vertical longitudinal sec-

40 tlonal view. Hig. 10 1s an enlar oed sectional
view through the inlet and outlet casings.
Hig. 1118 a d
positions of the exhaust-controlling valves at
one stage of revolution. Fig. 12 i1s a similar

30

Figs.

45 view at a different stage of movement. Fig.
13 1s a diagrammatic view showing the elec-

tric circuit.
the supply-chamber cap.

d1'C

lagrammatic view showing the

Fig. 14 1s an inner face view of !
. Ing a gas-tight it within the chamber .Lmd on

- chamber,

Referring to the drawings, 1 designates a
stationary %lmtt havmg a cranked portion 2, 5
and 3 a driven shatt in axial line with shaft 1.
Revoluble onshaft 1 1sa hollow casing 4, hav-
ing a central chamber inclosing the crank.
To this casing are secured five cylinders 5,
the rods 6 of the pistons whereof are secured
at their inner ends to a block 7. revoluble
on crank 2. The removable side 8 of the
casing 18 held in place by screws 9, and to 1t
the shatt 3 1s rigidly secured. Into a sleeve
fixed centrally in side 8 projects the inner
end of shatt 1, surrounded by ball-bearings.
The outer heads 10 of theseveral eylinders are
removable, beimg preferably secured by nutted
rods 12 extemlod outwardly from the side of
casing { ach of these heads has formed
therewith a hollow branch 13, extended in-
wardly approximately parallel with the eylin-
der and terminatingina ring 14.  This branch
forms the duct or channel 15, through which
the gases arc admitted to and exhausted from
the eylinder.  The admission branch or elbow
16 and the outlet branch or elbow 1T are of cor-
responding formation and held Hrm against the
opposite sides of the rings 14 by nutted bolts
18.  Over the nner end of the inlet branch
16 1s seated a valve 19, which 1s automatically
unseated as against the tension of its holding-
spring 20 by the mward or suction movement
of the piston. This valve 1s direetly in hine
with the cirvcular opening of the ring 14.
Also 1n line with this opening, but mounted
in the outlet branch 17, 1s an exhaust-control-
ling valve 21, normally held to its seat by a
spring 22, surrounding itsstem 23. Thestems
of the several valves 21 all point toward the
axial center of the casing 4. The gas-supply
pipes 24 are coupled to the inlet branches 16
and thence carried transversely of the several
cylinders to the opposite side of the revolving
casing 4, being secured at their other ends to
the ulm(hlml housing 25 of a gas-supply
sald housing being formed with cor-
responding ports opening from a series of in-
terior channels 26. The outer end of this
housing is closed by a stationary cap 27, hav-
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the central boss 28, extending from the hous-
ing. In this cap opens the gagi—suppl_v pipe
29. This cap on its inner face 1s built up at

30, so as to form a chamber 32, from which

oas may pass into only certain channels 1n
line therewith.

31 is a muffler-chamber in the form of a hol-
low wheel having a central star-shaped open-
ing, through the several points of which the

oas- supply pipes. 24 are extended, such wheel

surroundmﬂ‘ the housing 29 to which such
pipes aresecured This mufller-wheel is bolt-

ed to spider-arms. 327, extending from casing

4, and. 1s composed of two correspondmo* side
disks connected at their peripheries. The in-
ner disk is formed with openings wherein fit
pipes 33, leading from the exhaust branches
or outlets 17.
near its periphery, are formed small escape-
openings 34. Thus I am enabled to employ
a very simple form of muffler common to all
the cylindersand which tends to greatly lessen,

if not entirely obviate, the noise usually at-

tendant upon ‘the exhaust-blasts.

35 1s a ring eccentric to but movable with
the several cyhnders for unseating in each al-
ternate revolution the exhaust—valves of cer-
tain of the cylinders, the valves of the remain-
ing cylinders being undisturbed until the next
following revolution. In a series of five cyl-
inders, as shown, in each revolution the ex-

haust-valve of each alternate cylinder 1s un-

seated, the valves of the intermediate cyliinders
remaining closed. Thisring hasa central cir-
cular opening wherein fits a cam 36, mounted
on shaft 1 and to which is secured a control-
ling-lever37. Intheperiphery ofthering, and

preferably intersecting the inner face thereot,
are diametrically opposite holes or cut-outs

38, extending inward to the central opening.

Into these holes or cut-outs fit the stems of

the exhaust- controlling valves that are not
at the time to be actuated.
gagement of these stems with the ring that the
latter 1s revolved with the cylinders. Those
valves whose stems are not in alinement with
these holes are unseated when brought into
contact with the periphery of the ring. To

postpone the time of such contact, and hence

the unseating of the several exhaust-control-

ling valves, the lever 37 may be shifted so
that through cam 36 the ring 35 will be so
turned eccentrically to the shaft 1 that it will

not be engaged at as early a stage in the rev-

olutions of the cylinders subsequent to an
explosion as when the ring 1s 1n 1ts normal
position. This will be understood by refer-
ence to Higs. 6 and. 7. In the former the
ring is set to advance the time of exhaust,
while according to the latter the exhaust will
be postponed—that is, the eccentricity ot the
ring relatwely to the axls of the revolving
cvhnders is so shifted that the time of con-
tact of the valves to be unseated will be de-

TIn the outer disk, preferably

782,085

the speed of the engine may be regulated by
the movement of lever 37. The ring 35 has
a concentric reduced portion which 1s cov-
ared by a band of insulation 39. On this
band extending from the face of the d

185k

are two contact-points or circuit-closers 40

at diametrically opposite points. These con-

- tacts are included within the primary connec-

It 1s by the en- |

tion of the sparker.

41 is a sparker-lever loosely fulerumed on

shaft 1. To its hub is secured an electrode
49. insulated from the lever by a block 48 of
suitable material. This electrode 1s curved
so as to conform to the periphery of band 39,
and to it is secured a wire » of the primary

- circuit, the other wire, w, thereof belng
- To a plate 44, of

orounded on the machine.
insulating material, secured to the lower end
of lever 41, is attached a second electrode 45 in
the form of an elongated plate. To this plate
is secured a wire « of a secondary circuit, the
other wire, 7, being also grounded on the ma-
chine. With this electrode 45 are designed

to engage brushes 46 of the several cylinders.

These brushes are shown as composed of a
series of fine wires projecting beyond the ends
of tubes 47, of insulating material, mounted
in brackets 48, carried by the cylinders. The
wires of each brush at their inner ends are
secured to the outer end of a plug of a sparker
50, extended into the duct or channel 15 of
each cvlinder, which plugs are insulated from
the casing, while the other member, 51, of the
sparker 1s uninsulated ther ehom The re-
sult is that when the primary circuit 1s closed
through the engagement of one of the con-
tacts 40 with the electrode 42 the brushes of
the cylinder primed for an explosion will
upon engaging electrode 45 close the second-

ary circuit, and thereby create the spark just

as such cylinder has passed the dead-center.
The arrangement of contacts 40 relatively to
the holes or cut-outs in the valve-actuating
ring 1s such that as the exhaust- controllmcr
valve of a fully-charged cylinder is pr oteuted
from being unseated one of the contacts 40 1s
in close relation to the electrode of the pri-
mary circuit, the circult not being closed,

however, until the brushes of such cylinder

engage the electrode of the secondary circuit.
On the next operation the exhaust-controlling
valve of such cylinder whose charge was ex-
ploded on the previous operation is unseated
by engagement with ring 35. In this revo-
lation when its brushes engage the secondary
electrode the primary circuit is open. The
cycles of operation will be described 1n con-
nection with the diagrammatic showings of
Figs. 11 and 12. In the former the charge of
the cylinder at A has just exploded, and the
piston is starting on its outward stroke, the

exhaust-controlling valve remaining seated as

1t was while 1ts stem was 1n one of the holes of

4

ring 35 on the downward travel of the eylinder.
The cylinder at B 1s taking in its charge, 1ts
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controlling-valve being likewise seated, and in |

the fur ther tmvellts stem will enter that hole
of ring 35 vacated by the valve-stem ot the
evlinder at A. The piston of the next forward
cvlinder at (! has completed its stroke under
an ex
valve about to engage the unseating -ring.
The piston of the eylinder at D has just com-
pleted its Intake preparatory to makine 1ts
compr ession-stroke.while the stem of 1ts valve
15 coinciding with a hole or cut-out of the

ring so as not to be unseated, and the ecylin-

its valve-stem is about leaving the unseating-

ring. Now the next cycle is outlined in the
other dinerammatic view. The cylinderat A

(whichin T io. 11 may beregarded asat ) is be-

omnning to take in its char oe, 1ts exhaust-valve
being seated.
is on its explosion-stroke, and its valve is seat-
od. The cylinderat Chasitsfull charge, which

is about to be compressed, the valve-stem be- )

ne neml\ In coincidence with the cut-out of
tlw rine, so that in the further revolution 1t
will not be unseated. Thecylinderat D is ex-
hausting, its valve being open, while the pis-
ton of the cylinder at 1 is completing: 1ts com-

nression-stroke, with the valve-stem 1n a cut- |
As the eylinders at C and L

out of the ring.
pass at the hottom across a line perpendicular
to the axis of the several cylinders the cir-
cuit is closed and sparks generated through
the engagements ot the contacts 40 with the
brimary electrode simultaneous with the con-
tacts of the brushes with the secondary elec-
trode.

It will be noted that the valve-unseating
rine has a different axis from that ot the sev-

eral cylinders and In consequence the ex-

haust-valve of each cylinder will be unseated
only after a charge has been exploded, but
not until the piston starts on its return stroke,
while by the same element the exhaust-valves
of the charved cylinders will not be unseated.
It will also be noted that the contacts or cir-
cuit-closers are carried by this exhaust-con-
trolling ring and that they have such relation
to the means for preventing the unseating ot
valves that they effect the closing of the cir-
cuits as toany one cylinder only in every other
revolution thereof. By shifting the position
of this valve-unseating ring, so as to postpone
the time of exhaust, the speed of the engine
may be lessened. Likewise, by shifting the
sparker-le
advanced
tact must

exist to close the circuits.

The construction of the revolving supply- |

chamber and the cap fitted therein 1s such that

oas s supplied to the several cylinders only
Ceven numbel
tionary cmnl -shaft to which the several pis-"
ton-rods are secured. valves for controlling

in every other revolution, and then only when
the phton is on the intake-stroke.
the pipes of the m‘hnder at Band D are alone

in open communication with the gas-chamber,
ate cylinder at C

admission to the intermed:

plosion, with the stem of its exhaust- |

der at I 1s completmo its exhaust-stroke and |

The piston of the cylinderat B

ver the time of explosion may be |
or postponed, since the double con-
alternate cylinder, and having nieans tfor pre-

In Fig. 11

being prevented
completed its explosion-strolkeand its exhaust
1s still closed.

Although T have only shown and described
my invention as applicable to the unseating ot
the valves controlling the exhaust ot the sev-

eral cylinders, it 1s manifest that the same
be employed for controlling

means could
-alves coverning the inlet or induction.
I clmm as my invention—

. A rotary explosive-engine having a plu-
a stationary

ahts ot 103’0hmu mlmd s,
crank-shatt to which the several piston-rods
are secured, controlling-valvescarried by said
cylinders,. and a single “element common to all
the c¢ylinders mov: able with the latter for act-
ing on the valves of all the eylinders 1n two
revolutions, but not in seqnence.

9. A rotary explosive-engine having a plu-
rality of revolving cylinders, a stationary

crank-shaft to which the several piston-rods

are secured, controlling-valves carried by said
evlinders, and a single element common to all
the evlinders movable with the latter, but on a
plane eccentric thereto, for acting on the
valves of all the cylinders in two re wlutlons

| but not 1n sequence.
3. A rotary (J:xploslw engine having a plu-

rality ‘of revolving (;\"1111(1(31% A %L‘"LthIl.:’LIV
crank-shatt to which the qeveml piston-rods
are secured, valves for controlling the exhanst
of each mlmdu,, and a single 1u*01ub1u ele-

ment movable with the cv‘lmdels but mounted
eccentrlc ally to the axis thereot for unseating
the exhaust-valve of each eylinder but not 1n
sequence, and means for shitting the position
of such element, for changing the points of
Lmsmtmo

A rotary explosive-engine having a plu-

.-;Lhtx of revolving cy lmdus a stationary
cr anh-shah to whmh the sevual piston-rods
are secured, valves for controlling the exhaust
ot each cyl 111(1@1, and a single revoluble ele-
ment movable with the cy linders but on a dit-

ferent axis thereto for unseating the exhaust-

valves of each cylinder, but not 1in sequence,
a,nd having means for pmwntmu the unseat-
ing in any one revolution of such of said

alves as were unseated on the last previous
- revolution.

{isg

because the piston has not
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5. A rotary explosive-engine having an un- -

even number of revolving cylinders, a sta-

tionary crank-shaft to w th]l the several pis- -

ton-rods are secured. valves for said eylinders,
and a single revolu Jl(} clement novable mtl
the c,yimdub for unseating the valve of each

venting the unseating of the valves ot the 1n-
termediate cylinders.

5. A rotary explosive-engine having an un-
» of revolving cylinders, a sta-

the exhaunst of each cylinder, and a ring rev-

oluble with the eylinders but on a different

1 120

130
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- the latter, but not in sequence, and having

‘axis thereto for unseating the exhaust-valve

of each cylinder, but not in sequence, sald
ring being provided with means for prevert-
ing the unseating of the valve of each alter-
nate cylinder in each revolution.

7. A rotary explosive-engine having an un-
even number of revolving eylinders, a station-

“ary crank-shaft to which the several piston-

rods are secured, valves for controlling the
exhaust of each cylinder, and a ring revoluble

- with the cylinders but on adifferentaxis there-

to for unseating the exhaust-valve of each cyl-
inder.butnotinsequenceand having means for
preventing the unseatinginany one revolution
of such of sald valves as were unseated on the
last previous revolution.

8. A rotaryexplosive-engine having an un-
even number of revolving eylinders, a station-

“ary crank-shaft to which the several piston-

rods are secured, valves for controlling the
exhaust of each cylinder, and a ring revoluble
with the cylinders but on a different axis
thereto for unseating the exhaust-valve of
each alternate cyhnder in each revolution and
having means for preventing the unseating of
the Valves of the intermediate cylinders.

9. A rotary explosive-engine having a plu-
rality of revolving cylinders, a stationary
crank-shaft to which the several piston-rods
are secured, valves for controlling the exhaust
of each cylinder, and a single revoluble ele-
ment movable with the cylinders for unseat-
ing the exhaust-valves of all the cylinders in
two revolutions, but not in sequence.

10. A rotaryexplosive-engine havinga plu-
rality of revolving cylinders, a stationary
crank-shaft to which the several piston-rods
aresecured, valves for controlling the exhaust
of each cylinder, and a single revoluble ele-
ment movable with the cylinders but on a dit-
ferent axis thereto for unseating the exhaust-
valves of all the cylinders in two revolutions,
but not in sequence.

11. A rotary explosive-engine having an
uneven number of revolving cylinders, a sta-
tionary crank-shaft to which the several pis-
ton-rods are secured, valves for controlling
the exhaust of each cylinder having project-
ing stems, a ring revoluble with the ¢ylinders
but on a different axis thereto, said ring being
engaged by the stem of each valve to unseat

- holes or cut-outs to accommodate the stems

55

6o

of such of said valves as were uinseated on the

last previous revolution, the number of cylin-

ders being prime to the number of holes or
cut-outs in the ring.

12. A rotary explosive-engine having a se-
ries of five cylinders, a stationary crank-shaft
to which the several piston-rods are secured,
valves for controlling the exhausts of the cyl-
inders having projecting stems, a ring revolu-
ble with the cylinders but on a different axis
thereto, sald ring having two diametrically
opposite holes or cut-outs in its periphery,

782,085

each valve-stem being designed to engage said
ring in eacn alternate revolution and in each
intermediate revolution to enter one of said
holes or cut-outs.

13. A rotary engine having a plurality of
revolving cvlmders a stationary crank-shatt
to Whlch the several piston-rods are secured,
valves for said cylinders, and a single revo-
luble element movable with the c¢ylinders but
on a different axis thereto for actuating the
valves of all the eylinders in two revolutions,
but not in sequence, and having means for pre-
venting the actuation of such of said valves as
were actuated on the last previous revolution
and means for shifting said element so as to
postpone or advance the time of actuation of
such valves.

14. The combination with the stationary
crank-shatt, the series of cylinders revoluble
thereon having their piston - rods secured
thereto, and controlling-valves for said cyl-
inders, of an eccentric on said shaft, a ring
on sald eccentric having holes or cut-outs, and
means for shifting said eccentric, said ring
beingdesioned to effect the unseating of some
of said valves in each revolution and prevent
the actuation of others of said valves, the stems
of the latter fitting in said holes or cut-outs.

15. The combination with the stationary

crank-shaft, the series of cylinders revoluble

thereon having their piston -rods secured
thereto, and controlling-valves for said cyl-

trlcally mounted ring having dmmetmcal..y
opposite holes or cut-outs to accommodate
each of sald valve-stems in each alternate
revolution, the stems not so accommodated in
any one revolution being engaged by said
ring to effect the unseating of their valves, as
set forth. |

16. A rotary explosive-engine having a se-
ries of revoluble cylinders, a stationary crank-
shatt to which the piston-rods are secured,
valves for controlling the exhausts of the
cylinders, a single revoluble element mov-
able with the eylinders but on a different axis

thereto for unseating certain of said valves

and preventing the unseating ot othersin each
revolution, electrical sparking mechanism for
each cylinder, and means carried by such ele-
ment for closing a circuit, such circuit being
closed only as to those cylinders whose valves
in any one revolution have not been unseated.
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17. A rotary explosive-engine having a se- -

ries of revoluble cylinders, a stationary crank-
shaft to which the piston-rods are secured,
valves for controlling the exhausts of the e¢ylin-
ders, aring revoluble with said cylinders, but
on a different axis thereto for unseating cer-
tain of said valves and preventing the unseat-
ing of others in each revolution, electrical
sparking mechanism for each cylinder,an elec-
trode, and circuit-closers carried by said ring
for closing the circuit through said electrode,
such circuit-closers having fixed relations to
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said ring so that the circuit will be closed only
as to those eyvlinders whose val

rey ulutlon have not been unseatecd.

uneven number of revoluble cylmdem, a sta-
tionary crank-shaft- to which the piston-rods
are sccured, valves for controlling the ex-
hausts of the cylinders, a separate sparker for
each eylinder h .gu*ing a contact, a ring mov-
able with the eylinders but on a different axis
thereto for unseating certain of said valves

and having dmmetuoa]h opposite means to

prevent the unseating of the others of said
valves in each revolution, diametrically oppo-
site contactscarried by said ring, and two elec-
trodes, one designed to be engaged by said lat-
ter contacts and the other by the sparker-con-
tacts, the engagement of the latter closing the
circuit only when one of the other contacts 1s
at the time of engagement with its perspective
electrode.

19. The combination with the stationary
shaft, the series of cylinders revoluble there-
on having thelir piston-rods secured thereto,
and the exhaust- controlling valves for said
cylinders, of a ring mf)mble with said eylin-
ders but on a ditferent axis thereto, said ring
havine diametrically opposite holes or cut-
outs to accommodate the stems of said valves,
an insulatine-band on said ring, opposite con-
tacts carried by the latter, a lever on said
shaft movable 1n par: allelmn to the rotation of
sald eylinders, an electrode on said lever hug-
oine said band and designed to be engaged
by said contacts, a second electroce on one end
ot such lever, sparkers carried by said cylin-
ders, and contacts therefor designed to engage
sald second electrode. |

20. In a rotary explosive-engine, 1n combi-
nation, a series of revoluble cylinders having
exhaust-controlling valves, a ring movable
with, but eccentric to, said cylinders for et-
fecting in ecach revolution the unseating of
only certain of such valves, sparkers carried
by said eylinders having contacts, a lever hav-
ing an electrode designed to be engaged by
sald contacts, a second eleetrode also carried
by said lever, opposite contacts carr ied by
said ring for engaging saud second {1lect10de

and means for shiftinge said ring for (,hanumu

the time of actuation of sald exhaust-v a,h e8,
the time of closing the circuit through b.:lld
contacts being controlled by the &h]itlﬂg of
satd lever.

21. A rotaryexplosive-engine having a plu-

rality of revolving cylinders, valves for con-
trolling the exhaust of each cylinder, a single
revoluble element movable with the cvlmdms
but on a different axis thereto for unseating
the exhaust-valve of each eylinder in each al-
ternate revolution, but not in sequence, ancl
IAVIng means for preventing the unseating of

A rotary explosive-engine having an

" such of said valves as were unseated on the
ves in any one | last previous revolution, electric sparkers for
said eylinders, and contacts carried by said

element for closing the circuit as the eylinders
whose va
revolution are primed for an explosion.

29. A rotary explosive-engine having a plu-
rality of revolving cylinders, valves for con-
trolline the exhaust of ecach cylinder, a ring
movable with the cylinder but on a different
axis thereto for unseating the exhaust-valve
of each cylinder in each alternate re svolufion,
but not in sequence, said ring having holes to
accommodate the stems of such of said valves
as were unseated on the last previous revolu-
tion so as to prevent their being unseated,
electric sparkers for said cylinders, and con-
tacts carried by said ring for closing the cir-
cuit as the cylinders whose valve-stems were
not so unseated in any one revolution are
primed for an explosion.

23. The combination with the series of rev-
oluble cylinders and meanstor controlling the
admission and exhaust of gases, of a sparker
for each cylinder, laterally-projecting brushes
connected to such sparkers, contact-pieces or
circuit-closers revoluble with said cylinders,
and two electrodes, one designed to be en-

- oaged by sald contact-pieces or circuit-closers

and the other positioned. at right angles to
said brushes so as to be eng: wed thowhv the
circuit being closed thuothlounh at the time
the other electrode engages one of said con-
mct plece._b or clrcult- r:,losm 3.

The combination with the series of rev-
olublemlmd srsand means for controlling the
admission and exhaust of gases, of a sparker
tor each cylinder, laterally-projecting brushes
connected to such sparkers, contact-pleces or
circuit-closers revoluble with said cylinders,
and a lever tulmumed concentrically to sald
eylinders having two electrodes, one designed
to be engaged by said contact-pieces or cir-

cult- ClObCIS and the other by said brushes.

5. A rotary-explosive-engine comprising,
in combination, a plurality of revolving cyl-
inders, a crank-shaft with which the several
biston-rods engage, controlling-valves carried
by said cyhmlmm and %mnlo clement coms-
mon toall theeylindersmov able with the latter

for acting on the valves of all the eylinders,

having means for
in any one revolu-

but not in sequence, and
preventing the unseating

tion of such of said valves as were unseated

on the last previous revolution.
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In testimony whereof I have signed this

specification in the presence of two subserib-
Ing witnesses.
CHARLES R. TWITCHELL.
Witnesses:
W. K. Browy,
Cras. B, Warrex.
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