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ERRISES o }
swmﬁcatmn o
.+ .. Thig invention relates to the (,onstructlon:
of a rota.ry engine in which the propulsive
R __foree is derived from the effects of the explo-
sions of substances, the force of the explo-
.ri_':.}_';:-..;i__;_'_5101:18 bemg d1recte-d against blades carried
.. by arotatable body whwh are angularly ar-
ijli”-5-i.--_ff:;-ijf.jf';'ilra,nfred in the directions of exploswm L
.- The object of this invention is to construct
- ___;& rotary exploswe -engine consisting of .a sta-
... tionaryframe in whleh open-ended cha,mbers',
- are formed, meéans for closing the chambers,
. and a.ppara,tus for dehverlnﬂ* charges of an
. explosive substance thereto, a rotatable body
- having one or more series of blades which are
SEON _j,ada,pted to travel across the open ends of the:
-+ chambers, the  blades being angularly . ar-
... ranged, so that the force ot‘ explosions of
- charges in the chambers may act upon the
surfaces.of the blades and tend to impart ro-
.. tary motion to the body, with means for ig-
...t " niting the charges- smlulta,neously to the pas-
. sage of the blades across the open ends of the
ST 5"*-:?Ié.fcha,mbers - -
An example of the consbructmn of a wta,l y
SR ;;;';::i_-__enﬂ‘me in which an explosive mixture of gas
.- and airis to be employed as the explosive
.. substance will now be described-as illustra-
S tive of means fm carrymﬂ' thls lnventwn into

40 offect.
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452 8, and 4. Fig. 2

some of the pa,rts in section.

Patented J uly 28, 1903.

U NIF- ED STATES PATENT OFFICE..

ROBERT CUMMING OF EDINBURGH SLOTLAND

ROTARY EXPLOSIVE-ENGINE

SPECIFICATION formmg pa,rt of Le’oﬁers Patent No. 734,827, dated J uly 28 1903

Applmatwn fled ﬂugust 2'?, 1902 Earia.l Nn 121,165,

tI\Tn model.)

To z:&ZZ wfmm m:: ma,z} concern
- Beitknown thatI, Ro:

;:j;_',;f;_;,"f_l;f,;_;'._.'(for which I have made application for a pat-
. ent in Great Britain, No. 11,628, bearing date-
o May 22, 1902,) of whlch the followmg is-

TIn'the drawmgs, Flgure 1 isa part—-sectmnal

;.f,'.f;;.*'f_;."_;"-g_,elevatlon of a rotary explosive-engine con-
. structed aceording to this mventlon the sec- .
~_ tion being taken about the lines. X Y of Figs.
' is a plan view showmm
Hig. 3 is. an

- elevation of the faceof a sta,tlanary frame in
-~ which the chambers are formed; and Fig. 4
... i a face view of a rotatable body, thh in:
:thls case is a disk. .

T -In the drawings, A mdlcates a statmnary
e frame, the face of whlch is ﬂat

E ]
BERT CUMMING asub- ?
;’_;;'- _:;]9(3[] of the King of Great Britain and Ireland
. and a 1e81dent of 99 Craiglea Drive, Edm-
5 burgh, in the county of Edmburﬂ'h Scotland
- have invented certain new and useful Im-__ ?-
-+ provements in Rotary Explosive - Engines,

‘|a check-valve D',

‘below the surface of its face.
| 1sfitted with an ignition-plug Cand is formed

‘B B'are cha mbers formed ili theiffa,me and
Each chamber

with an inlet-aperture D, normally closed by

fitted over the inlet-apertures of the cham-

‘bers and are provided with supply- -ways F,

| fitted with check-valves F'.

The char‘trmm

Charo'mcr-eylmdels Kare -

6o

cylinders are fitted with reclproc&tmw plS-* |

V.tonsH

Upon a shaft J a rotatable dlsk K is se-

curely mounted, the disk bemw formed with

a flat face and is mounted so that the face of
the disk K and the face of the frame A shall’

work close to one another. Through the body

65

of the disk K two angularly- dlreeted aper-

turesare cut, arranged diametrically opposit

"to one another Series of blades L L' are ﬁtted

in the apertures, angularly arranged.

(Best

‘indicated in the part-sectional elevation at

Fig. 1

When the disk is rotated, the series
of bld.des travels in a path comcldent with

the open ends of the explosion - chambers.

The two series of blades areseparated by sec-

‘tors K’ K? of the flat face of the disk K.

[

‘When the turbine is in operation, the cycle

:of actions.is as follows: Oonmdermcr the disk

K as rotating in the direction mdlcated by

| the arrow and the open ends of the chambers
the sectors K'

B and B’ as being covered by

70  .
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K?, respectively, chalges of gas are delivered

to these chambers, which are now closed, from
theirrespective charging-cylinders E thl ough

‘the action of their plstons H, the operation
of charging being completed and the check-

valves D’ closed before the series of blades
L L' commence to pass across the faces of .-

the chambers B and B'. As the disk K ro-

tates the series of blades L L’ will pass over
the charged chambers B B’, and at the com-
_'mencement of their passage across the open

ends of the chambers the charges are ignited

 by-sparks from the ignition- pluws C, explo-

go -

95 -

sions of the two charwes taking pla,ee and si-
multaneously acting upon the surfaces of the

angularly - arranged series of blades L 1.,

thereby impar tmg propulsive force to thero- = |

tatable disk K. The products of explosion

‘have a free exhaust at the outer side of -the
j disk. Other diametrical pairs of explosion-

ICO

‘chambers may be provided and similar cycles :

of operatwns performed in them, the cha,mes AR



pom

being ignited, so that as the series of blades

LL/ passover the chambers a continued sue-

- cession of explosmns will act upon the blades

(o

20

throughout its path of rotation. .-

It will be understood that the operation of
the pistons and sparking mechanism must be
in unison with the rotation of the disk K.
Consequently the operation of these parts

| ‘may conveniently be effected through gear-

ing worked direct from the shaftJ. Fm ex-

.ample, an auxiliary shaft M may be geared

by skew-gearing N to the shaft J to run at
twice the speed "of the latter and the pistons

"H reciprocated throngh the medium of ec-

centrics P, connected to the pistons H by
means of straps P, slippers R, rocking arms
S, and GOHHGCEID‘T-IOdb T. The shppels R
are adjustable bv means of screw-shafts R,

‘whereby the lenn't,h of travel imparted to the

pistons I may be regulated and the force
of the explosions controlled by varying the

- quantity of gas to be delivered as charges to

the explosion-chambers. Thesparking may
be effected by employing a battery U, one ter-

minalof whichisconnected toa delwery -brush

U’, the other terminal being connected to the

| sbatmnary frame A. Acom mutator VY isfitted

upon the auxiliary shaft M-and receives its

supply of electricity from the brush U’, de-

20

) s

livering its charges through a conductmg-
strip V' on the perlphery of the commutator
to a brush W, (adjustably mounted, if re-
quired, so as to alter the period of sparking
relatively to the passage of theseriesof blades
across the open ends of the explosion-cham-

- bers,) connected to the ignition-plugs C.

The rotary exploswe engine above de-

seribed,and shown inthedrawings, illustrates

- the genera,l principle of this mvenbwn but it

40

45

must be understood that the mvenblon 1S ca-
pable of considerable extension and that en-
gines may be constructed embodying the
principle of this invention in cther forms
than those of the disk type.

I claim as my invention—

1. Arotary explosive-engine consisting of a

 stationary frame in which open-ended cham-

.SO

bers are formed, a rotatable disk having a
flat face, a portion of which, as the disk ro-
tates, passes over and closes the open ends of

‘the chambers, an aperture through the body |

of the disk, the face-opening of which is
adapted to travel across the open ends of the

- chambers, blades fitted within the aperture,

55

o

angularly arranged so that the force of explo-
sions of charges in thechambers may act upon
the surfaces of the blades and tend to impars
rotary motion to the body, apparatus for de-
livering charges of an explosive substance to
the chambels, and means for exploding the

.charges simultaneously with the passage of
“the bla,des across the open ends of the cham-.

bers.
2. A rotary explosive-engine conmsmng of a
stationary frame in which Open-ended cham-

~ bers are formed, a rotatable disk having a
flat face, portions of which, as the disk ro-{ the open ends of the chambers, blades fitted

734,827

| tates, pass over and close the open ends of

the chambers, apertures through the body of
the disk, the face-openings of which are
adapted to travel across the open ends of the

chambers, blades fitted within the aperture,
nﬂ'ula,rly arranged so that the force of explo-
sions of charges in thechambers may actupon

the surfaces of the blades and tend to1mpart
rotary motion to the body, apparatus for de-

70

75

livering charges of an explosive substanceto -

the chambers, and means for exploding the

charges simultaneously with the passage of

the blades across the open ends of the cham-
bers.

3. Arotaryex plosive-engine,consiating of a
stationary frame in which open-ended cham-
bers are formed, in combination with, a rota-

table disk having a flat face, a portion of

80

which, as the disk rotates, passes over and

closes the open endsof the chambers, an aper-
ture through the body of the disk, the face-
opening of which is adapted to travel across
the open ends of the chambers, blades fitted
within the aperture, angularly arranged so

that the foree of the explosions of charges

in the chambers may act upon the surfaces
of the blades and tend to impart rotary mo-
tion to the body, together with charging-cylin-
ders fitted over inlet-apertures to each cham-

“ber, provided with reciprocating pistons and

check - valves, acting substantially as de-
seribed, for delivering charges of an explosive
fluid to the chambers, and means for explod-

ing the charges simultaneously with the pas-

sageof the blades across the open ends of the

| cha,m bers.

4. Arotaryex plosive-en gine,consistingof a
stationary frame in which open-ended cham:-

bers are formed, in combination with, a rota-

90

95

| fole

105

table disk havmﬂ' a flat face, portlons of

which, as the disk 1013&1368, pass over and close
the open ends of the chambers, apertures
through the body of the disk, the face-open-
ings of which are adapted to travel across the
open ends of the chambers, blades fitted with-

‘In the apertures, angularly arranged so that

the force of the explosions of charges in the
chambers may act upon the surfaces of the
blades and tend to impart rotary motion to
the body, together with charging-cylinders
fitted over inlet-apertures to each chamber,

provided with reciprocating pistons and

check-valves, acting substantially as de-
scribed, for delivering charges of an explo-

IIO

115

I20

sive fluid to the chambers, and means for ex-

ploding the charges simultaneously with the
passage of the blade% across the open ends of

‘the chambers.

5. Arotaryexplosive-engine,consisting of a

125

stationary frame in which open-ended ¢ham-.

bers are formed, in combination with a rota-
table disk having a flat face, a portion of
which, as the disk rotates, passes over and

closes the open ends of the chambers, an ap-

erture through the body of the disk, the face-
opening of which is adapted to travel across

I30




~ within the aperture, angularly arranged so

that the force of the explosion of charges in

~ the chambers may act upon the surfaces of

_~the blades and tend to impart rotary motion
- 5:tothebody, together with charging-cylinders
., fitted over inlet-apertures to each ehamber,

- provided with reci procating pistons and

~ check-valves, acting substantially as de-

~ scribed, for delivering charges.of an explo-

10 sive fluid to the chambers, together with ig-
- nition-plugs fitted to the chambers and elec-

--._,ti‘_ipa;l' ‘connections. and means for actuating
. .the same, for exploding the charges simulta-

o5

ly with the passage of the blades across

‘the open ends of the chambers.

. 6. Arotaryexplosive-engine consisting of a

. stationary frame in which open-ended cham-
- bers are formed, in combination with a rota-

_ table disk having a flat face, portions of

20 which, as thedisk rotates, pass over and cover
.~ the open-ends of the chambers, apertures

~ ‘through the body of the disk, the face-open-

~ ings of which are adapted to travel across the

e o .'734,327 o

‘in the apertures, angularly arranged so that

the force of the explosions of charges in the
chambers may act upon the surfaces of the
blades and tend to impart rotary motion to |

the body, together with charging-cylinders
fitted over inlet-apertures to each chamber,
provided with reciprocating pistons and

the open ends of the chambers.
In testimony whereof I have signed m
name to this specification in the presence of

two subscribing witnesses. C -

Witnesses:
-~ WILL. SMART,
. J.ALFRED BREWER.

[ op'en ends of the chambers, blades fitted with- o
25

check-valves, acting substantially as de-
seribed, for delivering charges of an explo-

sive fluid to the chambers, together with ig-
i nition-plugs fitted to the chambers and elec-
‘trical connections and means for actuating
the same, for exploding the charges simulta-
neously with the passage of the blades across
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ROBERT CUMMING.
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