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To all whom it may concern: -’
Be it known that I, WiLriam H. Furron,
a citizen of the United States, résiding at
Albany, in the county of Albany and State
5. of New York, have invénted certain new and
useful Improvements in Rotary Explosion-
Engines, of which the following specifica-
tion and accompanying drawings illustrate
the invention in a forin which I now regard
ax the best out of the various forms in which
it may be embodied.. " :
.. This invention relates to rotary explosion
engines” and éspecially those in which the.
charge, either of air or fuel or'both, is raised

in, pressure prior to-firing. o

et
(el

of the Otto type which employs its explosion
cylinder for a compressor it is possible to
compress the charge and explode it in'the
same cylinder with a comparatively simple
mechanisin. - In a rotary éngine, however,
the conditions dre somwhat different, since
the piston usually rotates continuously in one
direction and accordingly “the problem of
compression is & serious one. oo
My present invention provides a very sim-
ple expedient for compressing the charge in
a part of the same annular space which is
- n’x{)loyed for exploding the charge.
. The invention further consists in an’ im-
proved means for controlling the cut-off of
the charge admitted into the -explosion
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chamber and controlling the time of ignition, |

in order that ignition may, if desired, al-
5 ways take place.at substantially the same

pressure. . _

1 further provide improved means for
charging the vompression chamber and cer-
tain inprovements in the general construe-
tion of the engine, as will hereinafter appear.

[

Of the accompanying drawings, Figure 1]

reprosents a vértical axial section of a Totary
explosion motor, constructed according to
this invention, Fig. 2 represents an eleva-
tion thereof, Figs. 3 and 4 represent two
sestions on~the plane 3—3 4—4 of Fig. 1
logking in opposite directions, Fig. 5 repre-
“dents a section of the air compressor dis-
charge teken on the line 5—5 of Fig. 2;
6 represents an enlarged section on the lina
86— of-Fig. 2, showing the admission valves
| igniter for the explosion chamber, Figs.
Iand 8 represent elevations, showing i‘%xe
,outer and inner ends of said parts respec-
55 tively, Fig. 9 represents an axial section,
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n the ordinary reciprocating gas engine

-showing the admission valves and ‘neir ac--
tuating mechanism. o _
The same reference characiirs indicate the

“same parts in all the figures.

In the drawings, 10 is o casing composed

of forward and resr parts bolled together

and provided with suitable arrangements,
not sﬁown, such as a water jacket or vadiat-
ing fins, for carrying away the heat. The
forward part of this casing contains an an-
‘nular space 11 in which operate the pistons
12 12. Two of these are shown mounted
upon a disk or piston support 13 on the
main shaft 14. =

15 is a parallel counter-shaft connected by
gears 16-17 therewith so as t¢ run twice as
‘fast as the main shaft; said.eounter-shaft
carrying s rotary abutment-wheel, valve or
‘gate 18 forming one end each of.the explo-
sion and compression chambers and con-
taining ‘a pocket or recess 19 which allows
the pistons 12 12 to pass said abutment-
wheel. T am -aware. that this gbutinent-
wheel and the rotary pistons broadly are not

| new in rotary engines but I make use of and

mount the mechanism in a certain improved
manner, as will appear. The pistons might
be mounted radially on a central support
or wheel -rolling in contact with the a{

ment - wheel, but. two rolling” surfaces are
somewhat difficult to pack properly and 1
prefer the arrangement shown, wherein bath
the inner and outer walls of the annular
chamber 11 are stationary.  The pistons 32
are provided with l)fzckings 20 on }both’t‘m;ir
inner and outer edges and the periphery of
the abutment-wheel 18 coiperates witk a
packing 21 in the inner wall of the arnular
space. Paekings 22 22 also codperate with,
the periphery of said wheel on-the outer side
of the annular space. These packings are
suitably héld sgainst extreme outward niove-
ment and they preferably receive bLéhind
them ‘the fluid pressures through suitable
ducts, such as the duct 23 leading from the

' compressed-air pipe, A siinilar duct carvies

[ i
the’ compressed-alr: pressure o the back of

o ' the abutment - wheel 18 to mwiniain end-
ig: i

pressure between said wheel and the piston-
packings 20, as seen in Fig. 1.
On one side of the abutment-wheel 18 is

ut-
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the explosion chamber 25 and on' the other

side is the air-compression chamber 26, both
forming parts of the annular space 11.  Near
the lower end of the explosion chamber is an
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éxhaus't port or _ouﬂet 27 and sach giston 12

acts a8 its own valve uncovering said exhaust
port after the completion of the expansion
stroke. Near the loweér end of the com-
pression chamber 26 is an inlet. port or open-

_ ing 28 for charging said compression cham-

ber and each piston likewise acts as its own
admission valve for shutting off said. port
and trapping the charge of air hetween the
piston and the abutment-wheel 18.” For the
purpose of charging the. air - compression
chamber 26 and also clearing the space in

. fromt of each piston suceessively of the rem-

ik

nant of burned gases,I connect the compressor:
admission port 28 with the discharge of a
centrifugal fan 29 (bést shown in Fig. 1) con-

" nected by & gear 30 with the gear 16 and re-

ceiving atmospheric air throughasuction port
31. T could dispense with the fan 2¢ or its
equivalent by duplicating the abutment-

.-wheel 18 on the lower side of the motor, in

25

: one side of w
- 8i0n: pressure and. the other side would per-

850

which case each piston would suck in an at-
mospheric charge behing it which would be-
come compressed by the next piston, on
passing port 28. I prefer the arrangement
shown, howéver, as being less complicated.
I might also get along with only one piston,

%ich would receive the explo-

form the compression, The two-piston ar-

* ranfement, however, is preferable in many
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‘Fipe 34 to an air reservoir 35.

respects, for; among other things, it enables
each piston {6 act as'its own valve, and also
a prassuze balance. : :
Near the upper end of the compression
chamber 26 is an outlet port 32 provided
with a check-valve 33 ang continuing in a
From the
atter & pipe and duct 36 lead to the outer

" gide of the air admission valve 37 controlling

the entrance of compressed air into the ex-
plosion chamber 25.  This valve i mounted

to slide in 2 removable piece or cage 38 which |

also holds the igniting mechanism. The air
valve stem 39 is holiow and constitutes a
art of the fuel duct to which fuel is supplied
rom a~conduit 40. The air valve 37 is
formed with the seat for the fuel valve 41
whose stem 42 extends through the hollow
air valve stem and is provided on its cuter
end with a héad 43. The air valve stem hes
a smaller head 44 adapted to be engaged by
the head 43 on the in-stroke of the latter. A
spring 45 sufficiently heavy to dvercome the.
compressed air pressure engages the head 43

_and draws both valves to their seats, spid

60

spring acting on the air valve 37 through the
fuel valve 41. The concentric arrangemnent
of valves provides an efficient mixture of air
and fuel on entering the explosion chamber.
. The valves 37 41 are operated by means of

- a bent lever 46 abutting the head 47 and hav-

65

ing a roller engaged by & cam 43 on’s sleeve.
48 splined to a rotating gear 40, Said gear
is connected in train through gears 50, 51 and

52 (Fig. 2) with the counter-shaft 15, so as to
open the air and fuel valves 37 and 41 in time
with said shaft, that is, once for every. ‘~c,yclﬁ,
of a piston 12. o
- The ignition dévice comprises a pair of
-electrodes, ong.of which is a rotary electrode
53, havigg o snap shoulder 54, while the
other is an o&éillating electrode 55, having »
spring 58 *These are suitably connected in
a sparking eircuit and a spark takes place
when the shoulder 54 wipes past the elec-
trode 55. - Fagt on the stem 57 of the rotary
electrode .54 -is a block 58, having a stop

plemental shoulder 60 formed on the head 43
when cam 47 ¢pens the two admission valves.
Toose on the electrode stem 57 is a gear 61

nected with the block 58 by means of &
spring-62. . Aceordingly when the head 48
moves inwardly and arrests. block 58 the
gear 61 continues to rotate and when abut-
ment: 60 releases abutment 59 on.thé élosing

lating electrode 55 and produces the spark.

the admission of the charge to the explosion
‘eylinder and if the admission valves cut off
earlier 'or later with respect to the travel of
one of the pistons 12, the spark will corre-
 spondingly occur earlier or later. T have
shown the cut-off and ignition timed autc

engine, by means of a centrifugal governor 63
acting on the sleeve 48 to shift the cam 1.
axially and bring different parts of its in-
clined edge into codperation with the lever

trolled separately from the cut-off and wmighy
be c&useﬁé to occur earlier or later than =uid
cut-off. )

. The operation is as follows: Assuming the
parts to be in the position shown in Fig. 4,
the uppermost piston 12 has just ?usséd the
admission valves and these will be opened
by the engine and admit a charge of explo-
sive mixture of air and fuel into the space
back of the retreating piston. ~ At a suitable

charge is cut off andi nited by & spark pro-
- duced between the electrodes 54 55 The
inflamedl charge expands until said. piston
passes the exhaust port 27, whereupon the
waste gases es_caﬁe into the atinosphere. " In
the meantime the other piston 12 has en-
trapped & charge of atmospheri¢ air between
itseﬁF and the sbutment-wheel 18 and com-
presses this into the air reservoir 35. Pref-
erably this reservoir is large enough io hold

“diminution of pressure when a charge is
withdrawn into the explosion chamber and I
prefer also to have the compression chamber

l 26 larger in volume than the volume of the

shoulder 59 adapted to be engaged by & com-

-meshing With gear 51 and yieldingly con-

Thus the igniting spark is always timed with.

matically in accordance with the load on the-

46. 'The ignition mught, of course, be vou

point detérmined by the governor 63 this 113

severel charges and prevent any substential.

70
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‘of the admission valves, the shoulder 54 on -
the rotary electrode snaps past thé oscil-
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sxplosion chamber at’the latest cut-off; so
. that pressures-will ‘pick up at starting and

tend to rise.  Indefinite rise of pressures is '

avoided by reason of the clearance space ex-
isting in front of the compressing piston
after’it passes the discharge port 32, or ma
be prevented by other suifable means. This
clearance air becomes trapped in the pocket
19 of the abutment-wheel and is discharged
forward into. the explosion chamber, which
is then dpen to the exhaust port 27 as indi-
cated in Fig. 3. A scavenging action thus
takes lace, clearing out the exhaust gases
and cooling the explosion chamber for the
next charge. If any dead gases remain they
are swept out by the blast 6f the fan 2¢ when
the pistons tegeh the positions shown in Fig.
4, said.fan also serving to charge the space
between the tWo pistons with fresh air, which
thereafter becomes compressed in -chamber
26 as Already described. R
‘This engine is adapted to burn any of the
fuels commonly employed in explosive en-
gines. If gas fuel 1s employed it may be

<

19

25
compressor. Qil fuels directly injected will
preferably be first pumped to-or above the
air compression pressure. - If volatile hydro-
carbons arc vaporized this may be done by
means of an ordinary carburéter, operating
28 usual except-that it should preferably
work under full compression pressure.

The motor operates efficiently. under - all
loads, since the initial pressure in the explo-
sion chamber ‘is substantially comstant at

30

varying cut-offs and may be ashigh as de- |

sired. The engine also ‘of course possesses
the advantage of substantial freedom from
reciprocating parts, ‘
What I claim as'new
by Lethers Patent is:

1. A rotary explosion-motor comprising
Stationary concentric-inger and outer walls
-forming an annular space, a rotary piston-

- 45 support axially remote frbm said space and
having a piston projecting into the space and
provided with packing on its outer and inner
edges, a.rotary abutment-wheel formed to
permit the passage of the piston, a removable
adjustable packing on the inner wall of the
annular space codperating with the periph-
ery of said abutment wheel, ‘means for ad-
mitting air to be compressed in said annular
space by the piston, and means for admitting
a chirge to said annular space, exploding the
charge; and exhausting the exploded charge.

- 2. A rotary explosion motor comprising a

" conepntric annular chamber, means whereby
one portion of said chamber is devoted to
charge compression and another portion to
charge explosion, a plurality of revolving pis-
tons operating successively through sdid per-

40 and ‘desire to secure
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tions and acting as exhaust valves forthe ex--

plogion chamber and admission valves for
3 the’compression chamber, and means where-

coitipressed by a suitable rotary or other

8

| by compressed charges of air and fuel are ad-

i mitted to tre explosion chamber. _

3. A rotary explosion motor comprising a

- concentric annular chamber, means whereby
one portion of said chamber is devoted to
charge compression and another portion to
charge explosion, & plurality of revolving pis-
tons operating successively through said por-

tions and acting as exhaust valves for the ex-
plosion chamber and admission valves for
the compression chamber, and & rotary abut-
ment-wheel separating the explosion cham-
ber from the compression chamber,

4. A rotary explosion engine comprising s
structure for_medp with a stationary-walled -
annular explosion and compression space, 8
piston structure operating in said space, and’
means to charge the compression part of said

-space -through the stationary wall thereof,
with partially-compressed fresh air.

5. A rotary explosion motor comprising a
stationary-walled snnular space including
explosion and compression parts, a revolving -
piston-structure operating in said space, and

-8 fan operated by the motor and discharzzing 9o
air through the stationary wall of said space .
for charging said compression part.

- 6. A rotary explosion moter comprising .
explosion’ and compression chambers form-
.ing an annular space, a revolving piston- g5
structuré operating in said space, s charge .

-~
>

75

85

| reservoir supplied by the compression cham-

- ber and supplying the explosion chamber,
and ‘separate - automatic admission - valve
mechanism between-said reservoir and .the 100
explosion chamber, the casing of the motor
having an exhaust opening and a port for the’
admission of fresh air after the piston passes
said éxhaust opening, SR .

7. A rotary. explosion. motor comprising 105
explosion and compression chambers: form.
ing an annular space, a revolving piston-
structure operating in said space, a charge
reservoir supplied by the compression cham- .
ber and supplying the -explosion chamber, 110
and separate automatic admission - valve
mechanisin. between said reservoir and the
explosion chamber operated by thg engine,
the casing of the motor having an-exhaust
opening and a port for the admission of fresh 115
air after the piston passes said exhaust open-
ing.

%. A rotary. explosion motor comprising a
structure formed with an annular space, a
piston-structure operating therein, a mov- 120
able abutment dividing said space into eéx-
logsion and compression chambers, means
or exhausting the burned charges from the
explosion chamber, and means whereby a .
scavenging charge of compressed air is ad- 125
mitted by said abutment directly to the ex-

,plosion chamber when the exhaust is open.

9. A rotary explosion motor comprising a
gtructure forming an annular space which in- -
cludes an explosion chamber and an air-com- 13¢
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pression chamber, & piston operating in said | In testimony whereof I have hereunto set
space, means for admitting charges of com- {‘my hand in the presence of two:subscribine 10
Ex:essed air and fuel to the éxplosion cham- -witnesses, the 21st day of May 1906. .

er, and a rotary abutment separating said | .. '

5 chambers and having a recess permitting the ; :WILL!:AM H. FULTON.
. passage of the piston and arranged to carry a.| Witnesses:
seavenging charge of compressed air into the | | W. C. PETRASKE,

explosion chamber ahead of the piston. = | . Geo. H. D1ack., .



