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UNITED STATES PATENT OFFICE,

~ No.883,363.

To all whom it masy conc_e;r?ﬁ:;,, -
" Be it known that 1,

. JAMES C. WALKER, OF WACO, TEXAS.

 ROTARY EXPLOSIVE-ENGINE.

| _sPeciﬁcati@. of Lotters Patent.. _Patented March 81, 1908,

N 1
[

".'.’:.pplic,ation filed June 12, 1907... Serial No. 378,687,
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Beit ! at I, James C. WaLKER, & | in _this . application.
citizen of the United States, residing at ‘mounted on & shaft 1
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9 that extends through

- Waco, in the county of McLennan and State | the cylinder members and bridges the space
s of Texas, have invented a new and useful | between them. "At, one end this shaft is pro-

L

" Rotary Explosive-Engine, of

lowing is a specification.

which the fol-. vided with a beveled gear wheel 20, with -
R which a pair of other beveled gears 21 are

~ The presegtfinv’e}ltibn'relfates““to_ explosive | alternately movable into and out of Coactivh.
engines, and the primary object 1s to provide | The gear wheels 21 are carried by & sleeve 22

0 8 rotary engine’ with navel and efficient | that 1s feathered upon a driving shaft 23." -

. 1_11@&11.8 for produeing an eﬁplosivé.mixture,. Lo@atéd.betweenthe‘ cylinder memb‘éﬁs"ﬁi‘e AL
introducing charges of the same into the en- ! pumps comprising cylinders 24 1n which op- -

*

gine, exploding said charges, and utilizing | erate reciprocatory pistons 25 having valve

fhe exhamst gases in order {o avol

15 power and heat.

L The referred gmbodiment of the inv‘én—: to the
© tion is illustrated in the accompanying draw- ments. A supply chamber 928 located be-
o SR o low the cylindersz-é'c,.has ports 29-cdmmu11i-

ings, wherein:—

- Figure 1 is an end view of the upper por- | cating with the lower _
20 -tion of an engine with parts illustrate in | being controlled by inwardly opening valves

section. - Fig. 2 18 &’ sectional view subst'an-'- 30. A supply conduit 31 discharges thmugh

tially on the lire 2—32

~ cylinder members. Fig. 4 18 a sectional | section in ¥ig. 8, an
o5 view through the charge introducing mech- | by the reference numeral 33..

anism, and showing portions of the cylinders t '
Slustrating one of the | casing 34, within which depends a reservoir . .

in elevation, also

* ‘abutment operating mechanisms i section. | 35 spaced irom ihe walls of said casing and

d waste of ¢controlled ports 26 therein. Conduits 27,
" | lesd from the upper ends of the cylinders 24
cylinder members 9 in rear of the abut-

ends thereof, said ports

. . > of ¥ig. 1. Fig. 31sa |8 port 32 1mto the chamber 28 and this con-~
vertical sectional view throu h one of the | duit 31 leads irom 2 carbureter, shown 1n

The carbureter, as

- Fig. 5182 ¢ etail sect.ion.a,]"View'thrtmgh the | having a plurality of
30 governing means. Fig. 618 & detail sectional extending across it.

wiew. on the line 6—©0

detail sectional view on the line 7—

d designated as & whole

disclosed, consists of &

erforate partitions 36

_ In the '-u'pper*pbr_tiqn,(if
of Fie. 5. Tig. 7 iq g | the casing are a;;-plurality of baﬁlejpla;tej‘s“?,-‘?f_

6. Tig: 8 is a sectional view through the | casing 34, and has a perforate lower end.:39.
Fie. 0 is a detail sec- In the casing 38 1s located suitable filtering
a5 tional view of the trip for one of the supply material 40. = Two pipes, designated 41 ang
-~ controlling valves. V}i‘ig. 10 is a detail sec- | 42, are connected to the upper end of the
tional view through the circuit closing de- casing 38, one communicating with the upper -

carbureter employed.

vice.

‘portion of the reservoir 35, the other being

_ Similar _reference numerals designate cOI- coiled about the same within the casing 34
40 responding partsinall the ficures of the draw- and communicating with the bottom .of the

INgs.

“In the embodiment illustrated, a pair of | valves 44 and 45 are
cylinder members 9 are employed.having pis- and 42, and an exhaust pipeé 46 communi-

ton chambers 10 theremn, and casings 11¢|-cates with"the upper

45 mounted thereon. In the. cylinders are ro-| - The means for operating the pistons 25 of

located in the pipes 4l

end of the casing 34."

- tatably mounted pistons 12 having heads 13 the supply, pumps consist of cams 47 fixed to

provided 1n their rear sides with ‘recessed: ‘the sha

_ | {719 between
soats 14. In these seals are fitted dished:{ 9. These cams operate betw

the cylinder members

plates 15 formed of steel disks radially slot-| 48, and piston. rods 49, connected to the pis-
50 ted, as shown at'16 to provide wings which | tons 25, have their lower ends also extending
are overlapped. The plates or blades are ‘between the plates 48, said lower ends being

 fasterled to -

he heads by suitable bolts 17.:| provided with rollers

located across the piston chambers, 4nd are | motive fluid from the

. -
-

50 that operate on the

Reciprocatory abutments 18 are normally ‘peripheries of the cams 47.. The supply of

carbureter through the

55 movable .into the casifigs 11 10 permit -the conduit 31 to the supply chamber 28'1s MaD-
ds suitable throttle valve

. passage of the pistori beads. - So far as thus | ually controlled by &

M AN v
. } J

" describéd, no claim is made to the struefuré
The pistons 127 Hre

60

65

75

80

85

7 of Fig. | Another casing 39 is located alongside:the

90

9%

| reservoir, as shown ot 43.  Controlhng -

100

een guide plates

105

110
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10

15

51 located in the chamber 28 and having a
stem 52 that extends.exteriorly thereof, and
18 conpected to the suitable hand lever 53.
The supply, is also
that coGperates with
stem 55 connected to )
a centrifugal governor, the weighted arms 57
of which have link connections 58 with said
head. The said arms are mounted on g re-
volving shaft 59 having a gear connection 60
with a crank 61. This crank has one end of
& pltman 62 connected thereto, and the other
end of said pitman is connected to a Ting cas-
Ing 63 that surrounds a cam 64 secured cen-
trally to the engine shaft 19. Rollers 65, lo-

the port 32, and has a

cated within the ring casing, operate against

the cam.

- 20

20

30

L

35

5_10

‘m the casing, is

50

The supply of motivé fluid from the
24—24 through the condujts
der members 9 is controlled .
valves 66 operating in casings 67 and mov.
able across sai conduits. The valves are
pmvi:ledfwithf.depending stems 68 connected
at their lower ends to the outer ends of levers

he pumps
27 to the cylin-

69 that are fulerumed between their ends, as |

shown at 70. ,-Tl}e

_ valves are normally held
In closed posityi??s,

or 1y other words, across
/ . e .
by sptings 71. Fhe inner

the conduits 27 _ .
are disposed in the paths of

ends of the levefs

movement of friEs 72 pivoted to collars 73

that are -adjusta mounted on the piston
rods 49, and are held in their a',djustec{o Posi-
tions by suitable set screws 74 The struc-
ture of the trips and collars is shown in -de-
tall in Fig, 9. = - . -

Lhe igniters, designated as a whole by the
reference numeral 75, are preferably. though
not necessarily of the jump spark type, and
are located in the conduits 27. They are in-
cluded m circuits 76, which also include
spark coils 77 and sources of electrical en-
ergy, shown diagrammatically at 78,
of the leads of each circuit 76 enters a.ca.sing
79, and is connected to g statlonary contact
30.  Another lead in said circuit, inlike
manner enters the casing 79, and is in like
oanner connected to another contact 81.
A circuit closing plate 82,

most position by a spring 83 connected

“thereto, and when in said lowermost posi-

- tion, as shown in Figs,

4 and 10, the plate

Is out of engagement with the contact 80.

LIt
ot

. has its lower end

66

to the casing ring

A stem 84, connected to the closure plate 82,

'l)rr)jects downwardly through the ecylinder

wead on which the ‘casing 79 is located, and
end disposed in the
movenment of the piston 25. .
Arranged at the rear portion of the engine
and between the cylimF
1IE pump comprising g cylinder ‘86 in which
uperates a reciprocatory piston 87 havinga
valve port 88 therein, . A piston rod 89 ex-
tends from the piston 87, and is connected

patﬁ of

governed by a valve 54.

the rotating head 56 of

by reciprocating

‘ciprocatory piston 11

shdably mounted |-
normally held in‘its Jower-

sitely operating
hausts 124

er members 9 is an

63 thut Is operated by the ,-_L'-ylinder.

92 2rR

cam ‘64.. A .ifa;lve controlled

voir 91 that is preferably provided with g
gage 92 and a safety valve 93. A pipe 95

leads from the reservoir 91 , and 1s controlled

by an inwardly opening valve 96.
contains a manually
and has branches 98
members 9 in rear of the abutments 18. The
branches 98 have controlling valves 987 in
them. Branches 99, contalning valves 100
communicate with the conduits 27 directly
above the sparking devices 73. A drain
pipe 101 leads from the bottom of

- This pipe

ipes also constitute
1[1)1 ricant into the cyl-

and therefore holders 103 for
lubricant are carried by the upper ends of
Pipes 104 that are connected to the pipes
101, the holders 103 being located above the
bottoms of the piston chambers and the
pipes 104 being provided with controlling
valves 105. o -
Each of the cylinder Imembers

a valve 102. These
means for introducing
Inder merbers,

18 provided

discharge pipe
90 leads from the cylinder 86 to an aIr reser-

0

operated globe valve 97,
cading to the cylinder

70

each cyl-

Inder, as'shown in Fig. 2, and 1s controlled by g,

89

90

as shown in Fig. 4 with two exhausts 106 and

107. * A pipe 108 leads from one of the ex-

hausts as 106, and is connected as shown in

Fig. 8 to the lower end of the casing 46 that
surrounds the hydrocarbon receiver 35. A
conduit 109 leads from each of the other ex-
hausts 107 to the lower end of

of the abutment casing 1, The construc-
tion and arrangement of the parts about to
be described will be seen
left hand eylinder 9 of F; r, 4,
served that the cylinder 110 contains g re-
' 1" provided with a rod

112 that projects through the u

the cylinder 110, and has an offset portion

| 113 connected to a gulde wheel 114 operating
In the guideway 115. The |

municates directly with the
cylinder 110, and _
communicates with the upper end of the cyl-

der. “This communication js controlled,
however, by a pair of reciprocating valves

a cylinder 110,
mounted on each cylinder member 9 in front

particularly on the
It will be ob-

per. end of

100

105

pipe 109 com-
lower end of the

also has/a branch 116 that 110 -

117 connected by a valve stem 118, The

valves are: so arranged that when one 1is
opened, the other is closed. The stem 118

‘has|a Iink connection 119 with-a lever 120
| tulerumed between its ends upon the

end of the cylinder, -and the other end |
lever has a [ink connection 191 with.another
valveistem 122 that cooperates with
valves 123

at the upper and
the cylinder. The valves are m . _
direction by a spring 125 that bears against
one arin of the lever 120, but said lever i

adapted to be moved against the action of
the spring by the piston 111, which engages
a stem 126 depending from the lever into the
The roller 114, as slivwn  par-

controlling ex-
lower ends of

i

115

upper . .
ﬁoiP the

120

Oppo- -

moved in one

130
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. ticularly in Fig. 3, is journaled on the upper |

a

ring casing 65 will bé-raised and lowered.

ond of a rod 127 projecting from the abut-- This effects a corresponding movement Of
ment casing 11 and connected to the upper | the stem 62, which opérates on the crank 61
“end of the abutment.. A link 128, shown in | and will revolve:the ‘gear 60. As a result,
« Fig. 2 is connected to one arm 190 of a -sub- | the shaft 59 carrying the governor 57 will-be 7g
. stantially Y-shaped lever 130, mounted be- | revolved, and the weighted '~ arms beng
tween the cuide plates 131 and having its | moved out more ‘or less Wi centrifugal torce,
other arm 132 provided with & roller 133 that | will cause the wovementiofithe stem 55,:and
operates against the .periphery of a cam 134 | consequently of the valyve g4t Tt i
;o fixed to the shatt 19. The stem 7128 ‘pref- | ~ When the exhtiustitakes place, a portion ‘75
erably has journaled to an intermediate por- | thereof will flow through the pipe 108 of the
 tion thereof, a guide roller 135 operating in a, casing 34 that surrounds the hydrocarbon.
 guideway 136. 1t will be understood that reservoir, thereby keeping the same and the
" both cylinder members are provided with | coiled portion of the pipe 42 heated. The
Y35 eorresponding mechanism of the above char- | remainder of-said exhaust enters the pipe go
. acter. o | . © 1109. Now itw#will l';béﬂl.%ﬁm‘tilﬁémjmod;f-.:thga,t;-;th;is
" The operation of the engine may be brietly | exhaust takes place justipriorito the time the
outlined as follows. Assuming the ‘piston | piston head resehes-theilibutment«18: t The -
members and shaft 19 being revolved, +will | exhaust of couise: wilkteleve ‘the! pressure
o be evident that the pistons 95 will be in | within the piston chamber; and consequently ‘gs
alternate reciprocation within the cylinders | against the abutment 18 and the exploded
94" As one of the pistons is elevated, it will | gases under pressure: will pass into the
draw a charge into its cylinder 24 from the | cylinder 110 heneath the piston:111. The
- supply chamber 28. This will cause an in- result is that inasmich as the port 124 is
op  draft through the supply pipe 31, and refer- | closed, the piston 111 will be elevated, there- g¢-
ring to Fig. 8, it will be ovident that when the | by raising the abutment. IHowever, the ex-
draft takes place, air will be drawn inwardly | haust is not depended;upon: entirely: for.the
~ through the perforate bottom 39 of the filter | movement of e, aBubmrenty as the eam: 184
 casing 38, a portion of such alr passing 'Will.simultane’@n_;t*al;}tE‘TG'*p‘efﬂfﬁﬁéiﬁ-i‘-tr:iimisg”-theﬂ-=].féxf-é;'
ap through the conduit 42, and another portion | 130, and thereby tive link, 98 which 18 €on: ‘g5
' passing through the conduit 41, these pro- | nected to said abutment. ©As thepiston Tl
portions being readily varied by means of the | reaches the limit of its up-stroke, 1t will en-
v alves 44 and 45. The air, which passes gage the lower end of the stem 126, thereby
through the pipe 42, will enter the bottom of | swinging the lever 120 against the action of
95 the reservoir, and passing through the hydro-| the spring 125 and reversing the valve j90
" arbon therein, will carry off some of the | mechanism so that the cylinder 110 will now
vapor, thence mixing with the inrushing air | exhaust. below. the pisten:through the port
that enters through the pipe 41, will pass | 124, and the remnant of the cases: delivered
through the pipe 31 1nto the chamber 28. | through the pipe 109 at port 117 will return
40 Upon the descent of the piston 25, the charge the piston to7its: lowermost pogition. - By ‘305
" below it will pass through the port 263, and | this time, the : piston rhedd ofeourse’ has
thus be. in the cylinder above the piston. | passed the abutment 18 ud theparts-are 451
As said piston is agam elevated, the charge | position for a repetition of the cycle or opera-
will be compressed until the trip 72 engaging | tions above described. -
45 the lever 69 will swing said lever, and open During the operation ol the engine, the ji10
the valve 66. With the valve thus opened, I piston 87 of air pump will be in action, and
the charge will rush into the conduit 27, and | will be forcing air into the reservoir 91. A
as the trip 72 passes the lever, the spring 71 | part of this air 1s delivered through the
| will act to reclose the valve. At the 1nstant: ﬁranches 99 into the conduits 27, and this
50 the valve 66-Closes, the piston 25 which has air performs:’a- three’ifold function; part 115
engaged the stem 34 of the closure plate 82 | mixes with ‘the chargetat the ‘time: of - the
will have raised said plate sufficiently to | explosion, part scavenges the conduits after
close the circuit 76, thus causing a spark at | the explosion, and “part’ ‘assistdm “gooling
- the igniter 79, which will explode the mix- | the sparking devices and cylinders. The
55 ture. Upon the descent of the piston 23, 1branches 98 are employed 1n starting the 12¢
"7 the circuit is again opened, and the trip 72 | engine, for air is ‘maintained under pressure
will freely pass the inner end of the lever 69, at all times in the reservoir 91, and when the
its upward movement being readily ' per- | engine is at a standstill, all that is necessary
‘mitted, as will be evident by reference 1o to start the engine 1s to open valves 98%and
60 Fig. 9. The supply of motive fluid to the | thus introduce air through the branches 98 123
" chamber 28 is controlled manually by the [ intothe cylindermembers behar d the pistons.
throttle valve 51, as will be apparent but the | From the-foregoing) 1t#s thought that-the
speed governor effects an autnmatic_control-.- construction, :operation; and - many: advan-

tages of the hercin deseribed invention will

In ex]';;lanation of this, it will be seen _ ‘ T o
be apparent to those skilled in the art, with- 130

tkaﬂt as \
‘65 the cam 64 is revolyed by the shaft 19, the

/’
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out furthdr description, and it will be under- | ment in one direction on the piston rod 65
“stood that various changes in the size, shape, | limited. - - S
proportion, and minor details of construction | 5. In an engine of the character set. forth,
may be resorted to without departing from | the combination with a cylinder member and
5 the spirit or sacrificing any of the advantages | a rotary piston member operating therein, of
of the invention. @ | R & compression pump delivering to the cyl- 70
Having thus fully described my ivention | inder memher and comprising a cylinder and
what I clain as new, and desire to secure by | a piston o erating in the cylinder, an igniter
 Letters Patent, is:— - i for explocﬁng the charges delivered by the
10 -1. In an engine of the character set forth, | pump, and controlling means for the i iter -
- the combination with g cylinder member, of | | aving a portion projecting into the cy%ir;llder 75
- a cylinder located alongside the salne, a ro- | and into the path of movement of and oper-
tary EiStOH member operating in the cylinder | ated by the piston. E
mem

er, and & piston operating in the cylin- | 6. In a1l engine of the character set forth,

15 der, a conduit leading from the cylinder into the combination with a cylinder member,
thecylinder memberand disposed transversely | and a piston operating therein, of a compres- 80
of both, a valve operating across the con- | sion pump delivering to the cylinder member

duit transversely thereof and longitudinally | 4nd comprising a cylinder, and a piston
of the cylinder, meansfor periodically operat- operating in the cylinder, an 1gniter for ex-

0 g the valve, means for supplying an ex- ploding the charges delivered by the pumg,

~ plosive mixture to the cylinder; and ignition | and controlling means for the igniter includ-
mechanism located in the conduit between | ing a switch ‘and a reciprocatory stem se-
the valve and cylinder member. - ' cured to the movable member-of the switch

2. In an engine of the character set. forth, | and slidably extending into the cylinder with

5 the combination with a cylinder member; of | its inner end disposeg 10 the path of move-

& cylinder located alongside the same, a ro- | ment of the piston. .90
tary Eiston member operating in the cylinder | 7. In an engine of the character set forth,

member and a reciprocatory piston operating | the combination with g cylinder member and
in the cylinder and having a piston rod pro- | a piston member operating therein, of means

30 Jecting therefrom, a conduit leading from for delivering charges to the cylinder mem-
the cylinder to the cylinder member and dis-.| ber including a conduit, separate independ- 95
posed transversely of both, 8 reciprocatory | ently operating valves having different paths
valve operating across the conduit ‘trans- | of movement and each being movable to a
versely thfz-'srf:u:)fg and longitudinally of the position to completely  close” the conduit,

35 tylinder, means movable longitudinally of | manual means connected to one valve for
the piston rod and operated thereby for peri- |.operating the same, and a speed governor 100
odically operating said valve, and means for operated by the engine and connected to the
supplying an explosive mixture to the cyl- | other valve for operatingit. - o
inder. - - * 8. In an engine of the character set forth,

40 3. In an engine of the character set forth, | the combination with a cylinder member |

- the combination with a cylinder member and | and a piston member operating therein, of 105
a rotary piston member operating therein, of | means for delivering charges to the cylinder
& compression pump including a piston, a | membar including a.conduit, separate inde-

~conduit connecting the pump and cylinder pendently operating ‘reciprocatory valves

45 member, a valve operating in the conduit, controlling the conduit and havin angularly

and actuating means for the valve including | disposed paths of movement and angularly 110
a. movable device connected thereto and s disposed stems; manual operating means con-

“trip pivotally connected to the piston and | nected to one of the stems, and a speed gov-

. movable past the device, said trip engaging | ernor operated by the engine and connected

-~ 50 said device and having its movement hmite§ ' to the other stem. - |

1n one direction with respect to the piston. | 9. In an engine of the character set forth, 115

- 4. In an engine of the character set forth, the combiaation with.g cylinder member and _

the combination with g cylinder member and | a rotary piston operating therein, of a carbu-

a rotary piston member operating therein, of | reter, a supply ehamber having a connection

55 a compression pump including a reciproca- | with the carbureter, means Ior conveying

tory piston and piston rod, a conduit leading | charges from the chamber to the cylinder 120

from the pump to the cylinder member, a re- | member. separate reciprocatory valves con:

ciprocatory valve operating in the conduit trolling the communication between the car-

- and having a stem, a lever fulerumed be- | bureter and supply:chamber and having an-

60 tween its ends and connected to the stem, | gularly disposed paths of movement, manual =~
and a trip pivotally mounted on the piston | means for operating one of the valves, and .a 125
rod and movable past the lever, said lever he- speed governor operatetl by the engine and
ing ‘disposed in the path of movement of the connected to the other valve. L

- brip, and said trip having its pivotal move- | 10, In an engine of the character set; forth,

85




330,300 | - 5

the combination with a cylinder member, of | cylinder, and means for moving the valve 65
~arotary piston operating therein, a cOMPres-
“gion pump having communication with the

member, a valve confrolling said communi-
cation, means for operating the valve upon

~ the completion of the compression stroke of

‘the pump, a carbureter, a conduit connecting
“the carbureter and inlet of the pump, valves
controlling.. the passage. of motive flud

s ST LR RAEIIE N S A o |
10 through ;the .conduit, and, having separate

“oyerjapping p

ik

aths of movement, manual op-
_erating: mg ans for moving, one: of the valves,
N i £ A f:..' i.‘l-lrl-.-’!t R A A S : Ty g :

and a speed governor connected to the other

 valve for moving the same.

19

“the combination with a cylinder member, of |

11. In an engine of the character set forth,

+

rE .

. . ' '

~a rotary piston operating therein, a pump in-

-

25

_operation

30

“and having angularly disposed paths of

30

the ¥a

4 - "

“cluding a cylinder and & reciprocatory piston.
in the cylinder, a conduit connecting the

20, puap, ylinder and the oylinder mornber, &
VaLYS,

ARSI TE ‘he conduify,a spring for
T s Lhe yalvedu closed posi-
tiop, fheans, operited b, the pump fo opey

> alve upon the compression stroke of
said piston, an igniter, means actuated by
the piston on its movement for effecting the
vtion of the igniter, a carbureter, a sup-
ply chamber connected to the inlet side of
the pump, & conduit connecting the carbu-
reter and supply chamber, valves operating

'

over the delivery end of the latter conduit

Lo

movement, manual actuating means for mov-
ing one of the valves, and a speed governor
operated by.the engine and operating the
other valve. D |

"12. In an engine of the character set forth,

the combination. with a cylinder member,

40

~ member snd codperating with the

45

00

and a piston member operating therein, of an
sbutment movably mounted in the cylinder

_ piston
member, and means operated by the exhaust
from the cylinder member for moving the

abutment out of the path of movement of the

piston member. - B
13. Tn an engine of the character set forth,
the combination with a cylinder member and
% piston member operating therein, of a mov-
able abutment located in the cylinder mem-
ber and codperating with the piston member,
another cylinder, & piston operating in the
cylinder and connected to the abutment)for

moving it and means for leading the exhaust
" from the cylinder member to said cylinder. -

55

14. In an engine of the character set forth,
the combination with a cylinder member, of

~ a rotary piston operating therein, a recipro-
~ catory abutment codperating with the pis-

60

ton, .2 cylinder mounted on ‘the ci;rlinder
meémber, a reciprocatory piston ocated
therein and connected to the abutment, an
exhaust -conduit leading from the cylinder
member. to the cylinder, valve mechanism
controlling the passage of the exhaust to sald

mechanism. -

the combination with a cylinder member, of
a Totary piston member operating therem, &

piston member, a cylinder located on the cyl-
inder member, a reciprocatory piston operat-
ing in the cylinder and connected to the
abutment, a conduit for leading the exhaust
from the cylinder member to the cylnder,
supply and exhaust valves controlling the
| Ea,ssa,ge of the exhaust to the cylinder mem-

er, and means for actuating the valves, said

direction, and & stem connected to the lever

15. In an engine of the character set forth, .

means comprising a lever connected to the
valve, a spring for swinging the lever in one

reciprocatory abutment cooperating with the 70

79
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and located in the path-of movement of the

reciprocatory piston.

16. In an engine of*thé character set forth,

the combination with a rotary engine, of
| means for supplying explosive charges there-
to and igniting said charges therein, an ec-
| centric operated by the engine, & compressing
‘pump operated by the eccentric, and & cen-
trifugal governor also operated by the eccen-
tric. | - .

- 17. In an engine of the character set forth,
| the combination with & rotary engine, of

means for supplying explosive cgarges there-
to and igniting sai
| niting means including a sparking device, an
air compression pump operated by the en-
| gine, an air reservoir connected to the pump,

which is connected to the engine for starting

the same, and the other delivering to the en-

gine adjacent to the sparking mechanism.
'18. In an engine of the character set forth,

ing a cylinder member and a rotary piston

pump, & cam operated by the engine for ac-
tuating the pump, a conduit leading from

ing device located in the conduit, an eccentric
operated by the engine, speed governing

mechanism actuated By the eccentric, an air .
compression pump also actuated by the ec-

centric, an air reservoir connected to the
pump, and a pipe leading from the reservoir
and having branches, one of said branches be-

rectly adjacent to the sparking device.
19. In an engine of the character set forth,

charges therein, said 1g-

| and a delivery pipe having branches one of -
100

| the combination with a rotary engine includ- .~
105
| operating therein, of a charge compression

| the pump to the cylinder member, a spark- -
110

90

115

‘ing connected to the cylinder member, the
‘other being connected to the condutt di-

12¢

the combination with a cylinder member, of

a rotary piston operating therein, an abut-
ment movably mounted in the'cylinder mem-

ber, a cam, a device operated by the cam

and connected to the abutinent, and means
“actuated by the exhaust for assisting.in mov-
ing the abutment. o

4

20. In an engine of the cliaracter set forth,
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a rotary piston operating therein, a
cam -mounted on the

the combination with a cylinder membey; of |

shaft, a
_ shatt, an abutment
movably mounted in the cylinder member, a
SWInging arm operated by the cam and con-
nected to the aLutment, a cylinder, a recip-
rocatory piston in the cylinder, a connection

‘between said piston and. the abutment, and
- valve controlled means

for condueting the
exhaust to and from the cylinder. -
21. In an engine of the character set forth,

the combination with g cyhnder member and.

a piston member operating therein, of a com-
pression pump, a conduit connecting the

compression [pump and cvlinder member, a

valve controlling the cond wt, said conduit
being -at-all times open hetween the valve
and cylinder member and means for dehver-

Ing air into said conduit between the valve |

and cylinder member..

22, In an engine of the character set forth,

the combination with a cylinder member and

‘& p1ston inember ¢ perating therein, of a com-

pression pump, a condut connecting the
compression pump and cyhinder member, an

igniter located in the conduit between the
pump and cvhnder

1n the presence of two witnesses,

member, .said conduit |

883,363

from the igniter to the cylinder member be-

Ing open and means for delivering air. into
said conduit contiguous

| the igniter.

_ to the igniter to
scavenge the conduit after the operation of

3J

23! In p,n"epginré_ ‘dffthe character set forth, |
the combination with a cylinder member and"

8 piston member Operating therein, of g com-
pression pump, g conduit connectin

_ permit the free passage there-
through at all times of fluid

means for periodically operating the wvalve,

an igniter located in the conduit between the
valve and the cylinder member, and means

sald conduit contigu- 45

for -delivering air into
ous to the igniter to scavenge the conduit

¥

| after the operation of the igniter.

In testimony,

A that I claim the foregoing as
my own, [

have hereto affixed my
JAMES (. WALKER.
Witnesses: -

Bart Moorg,
Cuas, E. Moore.
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i:n the conduit -

signature
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