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1o all whom it May concern:

Be it known that I, Fraxx J. MINER, a
citizen of ‘the United States of Ameriea, re-
siding at Detroit, in the county of Wayne
and State of Michigan, have invented cer-
tain new and useful Improvements in Ex-
plosive-Engines, of which the following is
a specification, reference being had therein
to the accompanying drawings, '

This invention relates to an internal com-
bustion motor of 5 type wherein the driving
members revolve continuously around =
fixed center and wherein by suitable dis-
position of the ports and the 1gnition sys-
tem, reversal of direction is obtainable at
the will of the operator., . |

The invention consists in the
hereinafter set torth, and more particularly
pointed out in the appended claims.,

In general terms, the motor is formed of

¢ series of members articulated in an end-
less chain, that are constrained to travel in
A casing in such manner that a series of
pockets are formed, each of which expands
as 1t communicates with one port of the cas-
ing, and thereafter contracts. The contents
1s then fired by suitable means, and the
pocket is expanded by the explosion result-
Ing from the ienition and moved 1nto reg-
1ster with another casing port where it is
contracted to expel the exhausted charge,
and returned to the first port. The mem-
bers are propelled by this alternate expan-
slon angd contraction and operate a main
siaft from which power 1s transmitted as
desired.

Referring to the drawings, Figure 1 is g
view partly in side elevation. and partly in
section, of a motor embodying features of

0 the Invention; Fig. 9 is a view in transverse

section on line w—a of R ig. 1, the section
line y—y indicating the plane of view of
Hig. 1: Fig. 3 is a view in side elevation

i » ] - 1: . 3 - '- +a 1
A0 section on line gz of Fig. 2: Fig. 4

3132 view in detail of one of ihe dz"wing‘ mem-

13
bers; and Fig, 5 ig a diagrammatic view of g

reversing system for the motor
" As herein illustrated in pretferred form, a

casing 1 of two oppositely disposed sections

secured by serews 2 or pthep suitable means

has a central bearing 3 in which a majn

shatt 4 is journaled. A pinion 5 is secured

on this shaft within the casing. A chamber
0, that is preferably circular I Cross sec-
tlon, is formed in the

open from this chamber

matters

cam path engaging members, ‘The

ders being adapted

casing substantially

concentric with the main shaft 4. Tn eon-
tour the chamber is substantially a flattened
ellipse with a pair of diametrically opposite
straight sections. A pair of ports 7 and 8
In one side of the
casing at either end of the adjacent straight

section, and on the opposite side of the eqs-
INg a pair of ignition plugs 9 and 10 are in-

serted, each at the end of the other inter-
mediate straight section. A series of pro-
peller blades or abutments 11 are articulated
s an endless chain sweeping this chamber.
Ixpansion rings 12 on the abutment periph-
eries form a tight joint with the chamber
wall and the abutments are held perpendicy-
larly to the wall regardless of their position
therein by cam paths 13 that are formed in
the opposite inner faces of the casing around
the pinion 5. Fach abutment has an in-
wardly extending stem 14 with a base 15
at right angles to the plane of the abutment.

These bases are pivotally connected at theip

ends as by pins 16 in an endless chain, and
15 a convenient detail of construction, frie-
tion rolls 17 on the pin ends constitute the
disposi-
tion of the cam paths, friction rolls and
abutment bases is such that the latter form
continuous parallel rack baps ON Opposite
sides of the pinion 3 when the abutments
are traversing the straioht sections of the
chamber 6, and rack teeth i8 are formed on
the bars that mesh with the gear 5 when the
abutments are in such position. To insure
rigidity one end of each base may have g
longitudinal slot 19 that 1s engaged by a
corresponding reduced portion  or tongue
20 of the adjacent Iink, the abutting shoul-
to hold the parts in

alinement, - -
To prevent leakage when the adjacent
abutments are in angalar relation, oppo-
sitely disposed ears 21 extend from the stem
14 with concave faces 92 whose centers co-
incide with the axes of the pins 16, and a
semi-cylindrical fller plate 23 is inserted be-
tween each adjacent pair of stems with re-
taining flanges 24 adapted to abut corre-
sponding Iugs 25 on the faces 22 when the
abutments are in extended relation. Tnej-
dentally the wide bearing faces 26 of the

stems 14 have sliding relation with the walls

27 of the casing which are contracted be-
tween the cam paths 13 and the chamber 6,
thereby steadying the abutments. Or the
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connections may be otherwise designed to
form a close joint and prevent leakage.

In operation one terminal or spark plug 1s
active, the other “dead.” Iach abutment,
as it leaves the straight section of the cham-
ber adjacent the spark plugs exposes gas
trapped between it and the following abut-
ment to the active terminal so that it 1s fired.
As fthe forward abutment is free to swing
around the curved portion of the cam path

or chamber, the explosion of the charge pro-
‘pels this blade forward at a greater angular.
‘velocity than the following blade. The lat-
ter in turn exposes a fresh charge behind 1t

so that the movement forward is practically
continuous. As an abutment passes the port

adjacent the active ignition plug, 1t 1s re-

tarded in its angular movement and moves
with less velocity than the following blade
which thereby forces the exhaust charge out
through the port. Between the ports, each
pair of abutments stand in parallel relation
and in close proximity. As the forward
abutment sweeps over the succeeding inlet
port, it enlarges the space between 1t and
the following abutment thereby drawing in
a fresh charge behind it, the varying veloci-
ties of the blades thereafter compressing the
X it to the ignition ter-
minal for firing as before. It is to be under-

stood, of course, that the port thereto adja-
cent the active ignition terminal is connected
to the exhaust port of the motor and the

second port is connected with the fuel sup-
ply. Reversal of direction may obviously
be obtained by cutting out the active
and throwing in the other plug, with the
corresponding change in the connection of
the casing ports. This is accomplished 1n
any preferred manner and is indicated dia-
orammatically in Fig. 5, wherein a valve 28
for shifting the port connections and a
change-switch 29 arranged as shown are op-
erated simultaneously by a member 30.

The main feature of the invention 1s the
series of revoluble pockets which are ex-
panded by explosion of their contents in

such manner that the pocket-forming mem-

hers sare «propelled around the castng, and

. h) - .
any arrangement of parts which accom-

plistfes ¢his result may be used.

Obviously, changes in details of construe-
tion may be made without departing irom
the spirit of the invention and, I do not
limit mayself to any particular form or ar-
rangement of parts. S

What T claim as my invention 1s:

{. Tn.an explosive engine, a casing having
ports, a seriés of revoluble members articu-
lated together and arranged therein to form
a plurality of potkets successivély communi-
cating with the ports and adapted to move
differentially to expand each pocket as 1t 1s
in register with one port and to contract 1t
before it reaches the succeeding port, and

plug
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means to ignite the contents of a contracted
pocket, the members being propelled by the
successive expansion of the pockets resulting
from the ignition of their contents.

9. Inanexplosive engine,a casing having
ports, a series of revoluble members articu-
lated together and arranged therein to form
a plurality of pockets successively communi-
cating with the ports, means adapted to

“cause the members to move differentially to

expand each pocket as it is in register with
one port and to contract it before it reaches
the succeeding port, and means to ignite
the contents of a contracted pocket, the
members being propelled by the successive
expansions of the pockets resulting from the
ignition of their contents.

3. In an explosive engine, a casing having

ports, a series of revoluble members articu-
lated together and arranged therein to form
a plurality of pockets successively communi-
cating with the ports, means constraining
the members to move differentially to ex-
pand each pocket as it is in register with
one port, to contract it before it reaches the

“succeeding port, and to also contract it when

in register with said port, and means to
ionite the contents of each pocket when con-
tracted and closed to the ports, the members
being propelled by the successive expansion

‘of the pockets due to ignition of the con-

tents. , |

4. In an explosive engine, a casing having
ports, a series of revoluble members articu-
lated together and arranged therein to form
a plurality of pockets successively communi-
cating with the ports and adapted to move
differentially to expand each pocket as 1t
is in register with one port and to contract
it . before it reaches the succeeding port,
means adapted to 1

connect the ports severally with a socurce of

fuel supply, the members being propelled by .

the successive expansion of the pockets dae
to the ignition of their contents.

5. Tn an explosive engine, a casing baving
ports, a series of revoluble members artica-

Iated together and arranged thereln to form
a plurality of pockets successively comintr- -
“cating with one of the ports and adapted o

move differentially to expand each pocket

as it-is in register with said port, and to con-
tract it before it reaches the succeeding pOTL,

SR - ;
and means adapted to ignite the contents o1

each contracted pocket at a point where the

resultant explosion redxpands it and propels
the members toward said succeeding port. .

6. Tn an explosive engine, a casing having
ports, a series of revoluble members articu-
lated together and arranged therein to form
a plurality of pockets successively communi-

onite the contents oi a-
contracted pocket, and means adapted to
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cating with the ports and adapted to move

differentially to expand each pocket as 1t 1s

in register with one port and to contract it
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before it reaches the succeeding port, and ! being
2 contracted .

means to ignite the contents of
pocket, the members being continuously pro-
pelled by the successive expansions of the
pockets resulting from the 1gnition of their
contents, the ignition means being adjustable
to explode the contents of g contracted
pocket at different points in the path of
motion of the members.

7. In an explosive engine,

ports, a series

2 casing having
of revoluble members

and arranged therein to move
continuously and to form g2 plurality of
pockets successively communicatiig with
one of the ports and adapted to move differ-
entially to expand each pocket as it is in
register with

before it reaches the succeeding port, means

adapted to ignite the contents of each con-
pocket at a point where the re-

tracted

- sultant explosion reexpandsit and propels the

25
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members toward the nexi port, and means
adapted to conduct fuel from g source of
supply to the port adjacent which the pock-
ets expand. | - S

8. In an explosive engine ,a casing havin
&= y

ports. a series of revoluble members arranged

therein to form a plurality of pockets suc-
cessively communicating with one of the
ports and adapted to move differentially to
expand each pocket as it is in register with
sald port, and to contract it before it reaches
the siucceeding port, means adapted to ignite
the contents of each contracted pocket at a

point where the reshltant explosion redx-
pands 1t and propels the members toward |

sald succeeding port, and means adapted to
conduct fuel from a source of supply to the
port where the pocket expansion oceurs, the
tuel supplying means being adjustable to
deliver to either port, and the 1gnition means
being correspondingly adjustable to change
direction of motion of the members.

9. In an explosive engine, a casing having
ports, a sevies of revoluble members arranged
therein to form a plurality of pockets suc-
cessively communicating with the ports and
engaged by cam paths in the casing to move
differentially to expand each pocket as it is
In register with one port and to contract it
before it reaches the succeeding port, and
means to 1gnite the contents of a contracted
pocket, the members being
successive expansion of the pockets result-
ing from the ignition of their contents,

10.- In an explosive engine, a casing having
ports, a series of revoluble members articn.

with the ports and engaged by cam paths in
the casing to move differentially to expand
each pocket as it is in register with one port
and to contvact it before it reaches the St C-
ceeding port, and means to 1ignite the con-

tents of a contracted pocket, the members

articu- | as it ig in register with

said port, and to contract it-

-gear and articulated

Pocket as it is in register with

propelled by the |

- lated in the casing around
- vided with
lated therein and arranged to form a plu-
rality of pockets successively comm unicating

| before

&

propelled by the successive expansion
of the pockets resulting from the 1gnition
of their contents. N

11. In an explosive engine a casing
ports, a main shaft journaled centrally there-
In, a series of

having

revoluble members articulated

70

together in the casing around the shaft to

form a plurality - of

to move differentially to expand each pocket
one port and to
contract it before it reaches the succeeding
port, a gear secured on the shaft that meshes
with rack teeth on the members, and means
to ignite the contents of a contracted pocket,
the members being propelled by the succes-
Sive expansion of the Ppockets resulting from
the ignition of their contents, . -
12. In an explosive engine, a casing hav-
Ings ports, a main shaft journaled centrally
therein, a gear on the main shaft, a series of
revoluble members adapted to mesh with the
together in the casing
around the gear to form a plurality of pock-
ets successively communicating with the
ports and engaged by cam paths in the cas-

 blu pockets successively
‘communicating with the ports and adapted |
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ing to move differentially “to expand each

to contract it before it reaches the succesd.
g port and constrained by the cam paths to

-mesh with the gear, and means to 1gnite the
members

centents of a contracted pocket, the
being propelled by the successive expansion
of the pockets resulting from the 1gnition
of their contents. o

13, In an explosive engine, a casing hav-

Ing ports, a gear rotatably secured therein, a
sertes of revoluble members provided with

~gear teeth adapted to mesh with the gear,

means articulating the members in an end-
less chain around the gear to form a plu-

rahty of pockets with the casing successively

communicating with the ports, means adapt-
ed to constrain the members fo form a con-
tinuous rack meshing with the gear and to
move differentially to expand each pocket
as 1t 1s'in register with one port and to con-
tract it before it reaches the succeeding port,

and means to ignite the contents of -a con-

tracted pocket, the members being propelled

by the successive expansion of the pockets

one port and -

995
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resulting from the ignition of their contents. -

14, In an explosive engine, a casing hav-

Ing ports, a gear centrally rotatable
casmg, a series of revoluble members articu-
the gear and preo-
rack teeth,

with the members to form

1 register with -one port and
1t reaches the _
members forming a continuous rack mesh-

Ing with the gear, and means to ignite the.:0

1 the

120

the casing coacting
a plurality of
pockets successively communicating with the
ports, and constraining the members to move -
- differentially to expand each

125

pockeét as it is -
to contract it
succeeding port, the
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contents of pcontracted pocket, the members
being: propeﬂed by the « sees SS1VE e:hp::m%mn
of the pocksts resulting from the ignition of
their. contents.

“15.uTn an explosive enmne, 2 casing hav-
ing pﬁrfs, a gear ;gouma.led in the casing at
51153&&111*1’111? the transverse axial center of
continueus cam paths formed in the casing
wall- and a chamber in the casing Sul}*-;tsn-
tially concentric with the cam paths, a series
of revoluble members articulated in an end-
less chain engaged by the cam paths te form
2! pﬂumhw of p(}chet% in the chamber succes-
sively communicating with the ports and to
move differentially to expand each pocleet as
1t 1s 11, register with onie port and to contract
it beiw@ it reaches the succeeding port, the
faces of the members adjacent the : sear being
provided with rack teeth that arve constrained
to Jnrﬂ}a with the gear by the cam p:,mm and
means to ignife the conteuts of a contracted
pocket, the members being propelled by the
suceessive expansion of the pockets resilting
from theignition of their contents.

16, In an explosive engine, a casing hav-
ing ports, and-continuous cam paths on vhe
inner faces of 1&"5} wall, a gear centrally jour-

naled in the casiiig at su betantia y we Franas
verse axial center of the cam paths and a

chambel in the casing mﬂ,mifapfmlh' COTICET -
trie with the cam mth& a series ot qumentu-.
arranged to f(}rm 3} plumhtv of pockets in

the cimmber successively cmnmummtmt»
with the ports and prmuded with bases en-

oaged by the cam paths, the bases and cam
a‘ths coacting to move the abutiments differ-

- pand each pocket as it

1-
f.f?
-

cntiaily to expand each pf}(‘*l{et as 16 15 1n
register with one port and to contract it be-
fore it reaches the succeeding port, rack teeth
cu the bases, the bases for mmﬁ; a continuous

rack, a driving gear, and means to ignite the
conients of 2 contracted pocket, the nﬂmbels
being propelled by the successive exmnslon
of the puckdb resulting from the ignition
o1 their contents.

17. Tu an explosive engine, a casing hav-.

ing ports, a gear rotatable cent ‘Fﬂy 1 the
asing, a series of revoluble members articu-

lmd together i an mu]lew chain around the

AT fmd arranged to form a plurality of

I‘It}d{ﬂi% in a dmmbw that 18 sub atmliially

, and pmﬂded with

toothed bases that are engnged by continu-
ous cam paths in the casing substantially
conceniric with the chamber to form oppo-
sitely disposed parallel eacle bars in mesh
with the gear, the cam p.-uhﬂ* constrainimng
e members to move Jiﬁmmﬂmln to ex-
is in register with
it before 1t reaches

(“(;llcu’lﬁlc with the geaw,

one port and to contrac

the suceeeding port, and means to 1gnite the

contents of a contracted pocket, the nmmhem

being propelled by the snecessive expansion

of the pockets vesulting from the ignition of
thelr conlents,

11 testimony whereof T affx my s
in presetice of two witnesses.

FRANK J. MisER.

Witnesses:
Orro ¥, Barrmsy,
2 & TR S
- ..!_‘-lia ijlﬁli‘bi ..I.‘ll. .
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