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Be it known that I, JamEes F. Hataaway, a
citizen of the United States, residing in the
city and county of San Francisco, State of
California, have invented certain new and use-
ful Improvements in Rotary Explosive - Mo-
tors; and I do hereby declare the following to
be a full clear, and exact description of t;he
same.

The present invention relates to an explo-
sive-motor adapted for the driving of vehicles
or for use in the driving of maehmery gener-
ally, the object of the invention being to form
a compact, light, and Inexpensive motor for
the 0’61161‘&13101’1 ot power for use in operating
automobiles or tor machine purposes, the de-
vice comprising a series of independently-op-
erative stationary explosive-cylinders, with a
series of traveling pistons which successively
work within the explosive - cylinders, with
means operated during the travel of the piston
through the e‘s:ploswe chamber of the cylin-
ders t01 the generation of a spark for the fir-

ing of the eXploswe mixture or hydrocarbon

delivered into the explosive-chambers back of

the traveling pistons, the invention further

comprising details of construction hereinafter
more fully pointed out in the specification.
To comprehend -the invention reference

should be had to the accompanying sheets of
drawings, wherein—

Flcrul e 11s a side view in elevation. dlsclos—

ing the motor removed from within its casing,

the governor mechanism, feed-supply for the
hydrocarbon or explosive mixture being re-
moved and one of the explosive-cylinders be-
Ing 1n section. Fig. 2 1s a vertical sectional

“end view of the apparatus with its connections,

the governor mechanism, the air-feed connec-
tions, and the outer casing being removed, said
view being taken on line « z, Fig. 1 of the
drawings. Kig. 3 is a cross-sectional view of
one of the explosive-cylinders, said section
being through the feed for the explosive mix-
ture. Hig. 4 1s a similar view of one of the
cylinders, talken on aline of the lock mechan-

rotary travel of the spider 8.

| ism for the gate or Shutter for closing the end

of the cvlmder after the entrance of a piston
therein. Fig. 5 1s a detail horizontal sectional
broken plan view of the mechanism set forth
in Kig. 4, disclosing the position of one of the
gate or shutter wings after the piston is within
the cylinder; and Fig. 6 is an end view in ele-
vation, the outer casing being partly broken
away, disclosing the entire apparatus as erect-
ed for the driving of machinery generally.
The numeral 1 is used to indicate two fixed
or stationary spaced disks, between which
cdisks are held a series of separated independ-
ent cylinders 2. -These cylinders may be said
to constitute an outer rim for the spaced disks
or plates 1, which disks or plates are held up-
ward by the supports 3. Through bearings
4 of the disks or plates 1 worksa power—slntt
5, which 1s provided with the fly-wheels 6,
located beyond the disks or plates 1. The mo-
tion of the shaft 5 i1s transmitted by any suit-
able mechanism for power purposes, prefer-
ably through the medium of a belt (not shown)

working over pulley-wheel 7, attached to one
end of the said shaft.

Lo the shaft 5 is secured a circular spider

8, which 1s arranged to rotate between the

disks or plates 1. To the periphery of said
spider is attached a series of pistons 9, the di-

| ameter of which pistonsis such as to fill snugly

i
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the chamber 10 of the cylinders 2 during the -

This spider 1s
driven by the action of an explosive charge
within the explosion - chamber 10, acting
against the pistons 9, ashereinafter explamed
“The outer edge of the spider 8 completely
lls a lono'ltuchnal slot 11, eut through the
bottom of each cylinder 2, the pistons be.mcr
secured to the brackets 12, upwardly pI'OJect—
ing from the perlphery of the spider 8.

Each cylinder 2 is provided with a water-
jacket 13, so as to form a water- cwculatmﬂ“
chamber 14. Water 1s delivered to the cir-
culating-chambers 14 by the supply-pipe 15,
which pipe connects with each chamber 14 by
means of the branch pipes 16. The water es-
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capes from within the chamber 14 of the cyl-
inders 2 by means of the outlet - pipes 17,
which pipes connect with a common outlet-
pipe 18.

The forward end of each cylinder 2 is formed
into an enlarged mouth 19, within which works
a rotatable four-winged shutter or gate 20.
The gate-wings 21 as Cthrown to cover or close
the 03:'*11111:161 - mounth 19 are locked against
movement by means of the laterally-movable
lock-pins 22 23, which engage with the lower
wing of the gate and hold the said shutter or
gate 20 against rotation. These lock-pins,
which, as hereinafter explained, also actuate
the sparking means for the explosive charge
of the cylinders, are moved inward and out-
ward by means of the spring - pressed ful-
crumed levers 24. The upper end of these
levers engage with the outer portion of the
lock-pins 22 23, which pins are normally held

outward by means of the spring 25, exerting

an inward pressure on the lower end of the
sald levers 24. These levers are moved to
force the lock-pins inward by the cam-sur-
faces 26 of the disks 27, keyed to the shaft 5,
bearine against the roll 28, secured to the
lower end of each lever 24 during the rotation
of said disks 27. The position of these cam-
surfaces is such that the levers 24 are not op-
erated to foreeinward the lock-pins 22 23 their
full distance until the pistons 9 have moved
a slight distance beyond the feed-inlet 29 for
the hydrocarbon. However, the moment the
pistons have entered within the explosion-
chamber 10 of the eylinders 2 the lock-pins
22 23 will have moved such a distance as to
lock the gate or shutter 20 against movement
or rotation. The inner end of the lock-pins
29 23 as ftorced into the cylinders 2 move

within the guides 30 30", earried by the wings

21 of the %md shutter or gate.

To th
the guides 30 30', the spring-contacts 31
are attached, which contacts as they approach
each other generate a jump-spark for the fir-

1ng of the explosive charge within the cham-
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her 10 between the rear wall of the piston 9
therein and the forward wall or face of the
closing-wing of the shutter or gate 20.

The lock-pins 22 23 are connected by wires
ahwith a suitable battery or source of current.
The lock-pin 22 moves within an insulated
seat d, the outer end portion being insulated,
so as not to make contact with 1ts guide 30.
As the lock-pins 22 23 approach the comple-

the spring-contacts 31 32 and gracuallyv close
the switch or force the contacts together in
order to generate a spark within the combus-
or the ex-

tion-chamber 10 of the eyvhinders £
plosion of the explosive charge
back of the moving piston.
The hydrocarbon or explosive charge 1s de-
livered into the cylinders through the feed-
the explosive

39", into which nozzle

from an air-supply reservoir 36.

1& 1nner mc of edch wing 21, between |
39 1 the motor, inasmuch as the stroke or recipro-
cation of the slide-plate 1s regulated by the

tion of their inward stroke they bear against

fed therein |

765,777

| gas isdeliver ed from the feed-pipe 33 and the

alr from [)1p05 34. The air-pipes connect
with the air-supply pipe 35, which pipe leads
Into this
reservoir at its lower end the heated exhaust
from the several cylinders 2 1s delivered by
pipe 37, which pipe connects with the ex-
haust-chamber 38 of each cylinder by means
of the branch pipes 39. By this means the
air within the reservoir 36 1s maintained some-
what heated and sufficient pressure obtained
to force same, through 1ts connection, into the

feed-nozzle 32" tfor each cylinder with the re-

quired force to eject the explosive mixture
into the explosive-chamber of the cylinders.

As the pistons move from within the cyl-
inders the spent gases resulting from an ex-
plosion enter the exhaust-chamber 38 of the
cylinders 2 through the ports 40, forming
communication between the explosive-cham-
ber and the exhaust-chamber of the cylinders.

Within the air-supply pipe 33 is introduced
a valve-coupling 41, within the chamber 42
of which is located a ported diaphragm 43.
The flow of air through this chamber 1s regu-
lated by the ported slhide-plate 44, which 1s
actuated by the reciprocating rod 45. This
rod is normally held outward by the tension
of the spring 46, said rod’s movement being
controlled by the fly-balls 47 of the governor
56 through the medium of pivoted levers 47
48 48’.  Asthe fly-balls 47 are moved outward
and inward by the increased or the decreased

- speed of the governor mechanism the posi-

tion of the slide- plate 44, through the medium
of the described connection, 1s moved to close
and open the port-openings of the diaphragm
43 in order to proportion the feed of air in
proportion to the running of the motor. By
this means the supply of the explosive mix-
ture into the explosive-chamber of the pistons
is automatically controlled by the speed of

position at which the lever 47" stands. This
lever at 1ts inner end 1s hinged or pivoted
to a slide-rod 49, which 1s connected to one
arm of the bell-crank lever 49', the opposite
arm of said bell-crank lever being pivoted to
the upper end of the connecting-rod 50, which
rod isattached at its lower end to a crank-pin
51, pr ojecting from the pinion 52. This pin-
ion 1s mounted upon a stud 53, attached to
the casing 54 and 1s driven from an intermesh-
ing oear 55, secured to the projecting portion
of the shaft 5.

The governor 56 1is driven by the endless
connecting-cord 57, working over the pulley-
wheels 57 57° 57

_Ina&much as the operation of the parts for
one cylinder during the explosion of a charge
is identical with that which takes place in the

- other cylinders, it 1s not deemed necessary to

follow the working of more than one of the
cvlinders, it being understood that what talkes
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place in one cylinder is being duplicated in
the remaining cylinders. |

EKach cylinder 2 is in shape the segment, of
acircle which corresponds to the arc deseribed
by the pistons 9 during the course of their
movement or circular travel. |

The motor is started in the usual manner
for imparting initial movement to explosive-
engines—that is, by giving a few turns to the
power - shaft. As the pistons 9 advance to-
ward the enlarged mouth of the cylinders 2
they bear against the lowermost wing of the
rotatable gate or shutter 20, moving the same
inward in advance of the piston to rotate the
sald gate or shutter. The following wing will
thus be turned downward back of the mov-
Ing piston, so that by the time the piston 9
has advanced within the explosion-chamber
10 of the cylinder 2 beyond the feed-inlet 29
tor the explosive compound or charge the rear
wing of the rotatable gate or shutter will
stand in a vertical position. The explosive
compound or charge is delivered into the space

- thus formed between the rear face of the pis-
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ton and front of the vertical wing. During
this movement of the piston the disks 27 will
have revolved such a distance as to cause the
cam-surtaces 26 to bear outward against the
lower end ot the levers 24 to move the upper
end thereof in a direction to force the lock-
pins 22 23 inward into engagement with the
guides 30 30" of the vertical wing of the ro-
tatable gate or shutter 20, thus locking the
same against movement. As the said lock-
pins 22 23 approach each other they bear
against and gradually force toward each other
the spring - contacts 31 32 to make a jump-
spark, which spark explodes or fires the
charge ted into the cylinder. " The force of
the explosion thus made drives the piston
9 from within its cylinder toward and into
the cylinder immediately in advance thereof,
where the same operation is repeated. Dur-
1ng this travel of the piston the cam-surfaces
26 will move from engagement with the le-
vers 24, when the pressure of the springs 25
will force the lower.end thereof inward to

move the upper end of the levers outward to

withdraw the lock-pins 22 23 from locked en-
gagement with the wing of the rotatable gate
or shutter 20 to release the said shutter or

gate 1n order that the same may be given a

step rotation by contact therewith of the ad-
vancing piston. | |

It will be understood that the spent gases
after an explosion escape into the exhaust-

chamber of the cylinder, as hereinbefore de-
scribed. |

. As the pistons are driven they impart ro- |

tation to the spider 8, which in turn drives
the power-shaft 5.
As the described operation takes place in

-each cylinder during the movement of the pis-

tons a continuous rotation is imparted or

L2

transmitted to the power-shaft 5, which power 63

may be utilized for any desired purpose.

The essential feature of the present inven-
tion resides in the employment of a series of
cylinders, with a series of driven pistons suc-
cessively working within the cylinders, with
means for feeding an explosive charge into
each cylinder behind the piston moving there-
1n, with automatically-operated mechanism
for generating an explosive spark for firing
the explosive charge back of the piston, to-
gether with operative means whereby the ex-
plosive force which drives the pistons istrans-
mitted for power purposes.

Having thus described the invention, what
1s claimed as new, and desired to be protected
by Letters Patent, is— -

1. An explosive-motor comprising a series
of cylinders, a series of pistons working suc-
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cessively through the cylinders, devices actu-

ated by the movement of the pistons to close
the end of the cylinders as the pistons enter

therein, a power-shaft driven by the move-
ment of the pistons, means for feeding an

explosive mixture into the cylinders back of
the moving pistons, and devices actuated dur-
ing the travel of the piston for locking the
cylinder-closing devices and firing the explo-
sive charge fed into the cylinders.

Qo

2. An explosive-motor comprising a series

of independent stationary cylinders. a power-
shatt, a series of pistons connected thereto so

95

as to travel successively within the eylinders,

and means actuated during the movement of
the pistons for exploding an explosive charge

delivered into the cylinders back of the mov-

Ing pistons. -

3. In an explosive-motor of the described
character, the combination with the cylinders
thereotf, of a plurality of pistons which work
successively within the cylinders, of a rota-

I0O
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table gate or shutter located in each cylinder

to close the mouth thereof as the pistons en-
ter therein, means for feeding an explosive

charge into the cylinders, and devices actu-

ated during the travel of the pistons to lock

-the rotatable gate or shutter against move-

ment, fire the explosive charge and release
the locked gate or shutter after the explosion
of a charge within the cylinders.

4. In an explosive-motor of the described
character, the combination with fixed or sta-
tionary disks, of aseries of independent cyl-

inders held between the said disks, a power-

shaft working in bearings of the disks, a se-
ries of independent pistons secured to the
shaft through the medium of a spider-disk,

II0O
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sald pistons working successively through the

cylinders, and means whereby an explosive
charge 1s fired back of the pistons as forced
through the cylinders.

5. In an explosive-motor of the described

f25.

character, the combination with a series of |
independent water-jacketed cylinders, a series
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of pistons working successively through the
cylinders, means for causing the pistons to
travel in a circular path, an exhaust-chamber
in each cylinder to receive the spent gases, a
feed for delivering an explosive mixture into
the cylinders back of the pistonsmoving there-
in, devices for automatically firing the explo-
sive charge while the pistons are within the
cylinders, an air-reservoir, connections be-
tween the exhaust-chambers and the reser-
voir for delivering the spent gases thereto,
and connections between the said reservoir

and the feed-nozzles for the eylinders for ad-
mitting air under pressure to enter the feed-
nozzle to eject an explosive charge into the
cylinders.

765,777

6. An explosive-motor comprising a series
of circularly-arranged fixed cylinders, a series
of connected driven pistons working succes-
sively through each of the said cylinders,
means for automatically feeding an explosive
charge into each cylinder back of the piston
moving therein, and automatically-operated
mechanism for generating a spark for firing
the explosive charge.

In] witness whereof 1 have hereunto set my
hand.

JAMES F. HATHAWAY.

Witnesses: |
A. J. Hexry,
M. A. HENRY.
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