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To wll whom it ma 1 CONCETTIL:

Be 1t known that I, Fraxx E HALL ot
(Quincy, 1n the county of Norfolk and State of
Massachusetts, have invented certain new and

usetul Improvements in (xas - Engines, of

which the following is g specification.

lenvenmon relates to new and useful 1 1m-_'
provements in explosive-engines: and its ob- |

ject 1s to produce an explmlve -engine simple
of construction and efficient in operation.

My invention consists of certain novel fea-
tures hereinatter described, and particularly
pointed out in the claims.

In the accompanying drawings, Whlch 11lus-
trate a construction embod,@fmg my invention,
Figure 1 1s a perspective view of my engine,
partly in section. Fig. 2 is a top plan view
taken on the line 2 2, Fig. 3, through the en-
gine. Fig. 3 is a vertical cross-section taken
on the line 3 2, Fig. 2, through the engine.

4 is a detail view of the rocking (11&:11
her einafter describad. ¥ig. 5 i1s a side eleva-
tion of the rocking disk.
view of the 1mu-~inﬂ' mechanism hereinafter
described.  Figs. 7, & and 9 are moedified con-
structions of the fﬁ,om}wtu_}n hetween the pis-
ton and the }.?i:’ﬁtflﬂ*‘(h{g

Litke letters of reference refer to like parts

- througnout the several views.
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40

thrust.
', fast on the shatt D and to one side of
Surrounding the &.ha,tt; Dis the sieeve | cylinder and the main shaft. -

The exterior of the engine consists of three
eylindrical sections A", A, and A*. The outer
end of the casting _S:%..' 15 clese_d by the base-

p- RN . 3
plate A” secured in place by the bolts A°, and

the opposlte end of said casting A° fits into
the mner end of the casting A, as shown in

Figs. 1 and. 2. To the other end, A’, of the

cflbtmﬂ‘ Aissecured the casting A* by the bolts

A’. Secur ed in the center of the base-plate
A% is the bearing B, held firmly in place by
the nut B’, and in said bearing is located the
end B’of the shatt B*, which extends through
the center B’ of the rocking or oscillating
disk B, and the upper end B° of said shatt B
fits into the sleeve B’, between which and the
center portion B of the rocking disk B are lo-
cated antifriction - balls B® to take up the
The sieeve B' is located in the disk
158
center.

packing-rings K*

Fig. 6 1s a detail |

I, and between said sleeve and anothersleeve,
D? are located a number of antifriction-rolls

D* within the ring D° of the casting A. Be-

tween the disk C and the sleeves D’ and I¥
are two plates D, between which are suitable
antifriction-rolls D" to take up the thrust.

The opposite ends of the sleeves D' D° are
Around the

held in position by the disk D®
outer ends of the rocking disk B are secured
the ball ends K" of the piston-rods E° by a
universal joint formed by the sleeve E’, bear-
ing K', and nut £, and each of sald piston-
rods {of which six are shown, forming a mu!-

T

tiple-cylinder engine) extends into ac,ylmder N

E, and each has a ball end B’ secured by the
universal joint Ef in the center E® of the pis-
ton I, which piston is provided with suitable

not revolve, as it 18 held against such move-

' ment by the pin M, reciprocating in the guide

M’ in the side of the casting A, (see Figs. 1,

This rocking disk B can-

4, and 3,) so that the piston-rods ar eﬁd,ll held

in posttive relationto the pistons ana osciliat-
ing rocling disk. A suitable pump J, se-
cured to the muin shaft B, keeps up & con-
stant supply of air (and any mixture of ¢rude

located M{}und the cylinders and around the

main shaft and communicatmw with each cyl-

inder through the ports K* throuﬂh the pas-

sage KK, so that when each piston moves to:
‘the lower end of its str oke and uncovers the
mixture passes from.
the chamber K’ into the cylinder through
sald ports, and the pl.ton belng moved to the
head of the cylinder >y the universal connec-

po¥ ts I° the explosive

tion previously des:. Lerl the charge 1s com-
pressed up to.frem sixey to seventy pounds
to the square inch. The pressure in the sup-
ply-chamber K'is kept constant to about one

pound pressure per square inch, which pres-

sure causes the mixture to flow mto each cyl-

75
oil, gasolene, or any other material which

- makes an explosive mixture when mixed with
air) through the pipe K into the chamber K',

30

Qo0

inder when the ports X*are uncovered by the

piston. On the oppﬁsme side of each cylin-

" der are two ports K* opening into the ex-
haust-chamber K, Whl h also sunounds the

From sald ex-

95
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45 . ) ,
- where 1t has been sparking, exploding the

- 6o o |
-~ - In the ordinary engine the momentum of
the fly-wheel is used to compress the charges
in the cylinders; but with this disk motjan.-
the explosive in one cylinder is directly com+ |
pressed by the charge'in the opposite cyhin- |

“haust-chamber K® are a number of exhausts

~LIL

IO
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outlets K°, which, if desired, may be connect~

compressed is exploded by a jump-spark
through the sparking plug F (of any suitable:
construction) in the head of each: ¢ylinder. |
The electric circuit for this- sparking is - ob: |
tained from the battery G’, which is connect-.|.
~ ed by the wire G° to the engine through: the | préssure. .By means of suitable side plates = -
binding-post G, and the other wires,G* G¥, |
(when the circuit is closed) are connected, | An oil-cup N supplies a lubricant to the work-
through the binding-post G* and: spring 3%, to | ing | -

the metallic ring G® secured. to one side of

- the disk G,of insulating material. . This disk

20

G+ bas on its face the metallic ring G* and
~connected with this ring is the pin g through
the disk to make the connection through the |

flat-spring (G"-as this spring G’ contacts with

30

each sparking plug, thereby exploding the
charges one after another and keeping up the
. revolution of the main shaft D through the

disk C and oscillating or rocking disk B., = |
- The engine is reversed by mechanism con-
- sisting of the bushing ‘O, secured fast on the

shatt D by a suitable screw ', and to said
bushing” is secured the disk G by gibs P,
held in place by screws P'. To said disk G

- 18 secured fast the sleeve P? provided with

- an ‘inwardly - extending pin P° . adapted to
‘work in the slot P* of the cam P®. To said

35

cam P* there is pivotally connected at P° the
lever L, pivoted at its lower end at L”in the
casting A* and having at its upper end a suit-

able handle I.. When the lever 1s pushed in
“to 1ts full limit and the engine started, it may

‘be reversed by pulling the lever out to its
0.-full extent, and, as has been arranged in prac-
., t1ce, this reversing mechanism causes a turn
- 1n either direction of about one-third of a
revolution. In its reversing operation the

disk (3 is turned on the shaft by the cam to
throw the connecting-pin-of one cylinder to

charge on the upcoming of the piston, which

puts the pressure on the oscillating disk B to

‘make 1t oscillate in the opposite direction,

>*which will turn the shaft D in the opposite
“direction. Then reversing the disk with the

cam back to its origindl posttion the engine

will run -as first described.

-~ The construction of this engine does away

55

with, all val_ves_.,f_ﬂng the engine being cast in
one piece all packing and ground joints are

- doneaway with, and as the engine is perfectly
“balanced, having, preferably, six or more

65

pistons, 1t can be run steadily without a fly-.

wheel.

1 der. There will always be three cylinders
. | _ .working down and three compressing charges:;
ed by any suitable pipe connection and-led to | all in different positions to the stroke. It is
one main exhaust. The cylinders and the’
shaft are kept cool by suitable water<jacket |
K'. The charge entering as- described; and-

preferable to use a rotary pump connected to
the main shaft to keep up a constant, supply 70
-of air and any mixture of gas, crude oil, and
| gasolene or any other material to make an
explosive mixture when mixed with air. The -

circulation of the water around-the cylinders

can be kept up either by gravity or direct 75

pressure from a pump or any other water-
@ a the engine may be supported as desired.

ing parts of the engine. = 8o

- Inthe modified constructionsshown in Figs.
7, 8,and 9 the piston-rod ¢ has its ball end ¢

within- the sleeve ¢* and nut &), and said nut
1s provided with an extension ¢’, which ex-

-tends through the head of the cylinder ¢, and 85

on the end thereof is connected the serew-

‘bolt ¢°.  The packing &, similar to the pack-.
ing K, is provided on the periphery of the

piston E'. B |

1 do not limit myself to the arrangement Q0 -
and construction shown, as the same may be
varied without departing from the spirit of
my invention.. | o

Having thus described the nature of my in-
vention and set forth a construction embody- 95
ing the same, what 1 claim as new, and desire
to secure by Letters Patent of the United

‘States, is—

. 1. In an explosive-engine, a main shaft, a
serles of cylinders surrounding said shaftand 100
each provided with a piston, connecting mech-

‘anism between said pistons and said shaft for

communicating motion to said shaft, means
independent ot the piston in each chamber for
forcing air or explosive mixture under pres- 103
sure to each cylinder, and means for igniting
said explosive mixture in said eylinders. |

2. In an explosive-engine, a main shaft, a

-series of.cylinders surrounding said shaft and
‘each provided with a piston, connecting mech- iro
| anism between said pistons and-said shaft for -

communicating motion to said shaft, means
independent of the piston in each chamber for

-forcing air or explosive mixture under pres-

sure to.each cylinder, means operated by the 115
movement of the main shaft for igniting said

‘explosive mixture in said cylinders.

3. In-an explosive-engine, a main shaft, a
series of cylinders surrounding said shaftand
each provided with a piston, connecting mech- 120
anism between said pistons and ‘said shaft for
communicating motion to said shaft, means
independent of -the piston in each chamber for

forcing air or explosive mixture under pres-

sure to each cylinder, and means mounted 6n' 125

!

“the main shaft and operated. thereby for ig- -
-niting the explosive mixture in said cylinders.”

“4. In an explosive-engine, a main-shaft, a
series of cyhnders surrounding said shaft and

. “e) ° e . TTE o | - .
each Pl‘ov.lded-w,’[th‘. & PIQISIJOD'TGQDI]BC'JIHQ ‘meCh" 130 L



O
-sparking plugs forclosing the elect,rlc circuit
-theletlnoun'h successively. .

25

30
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50

60
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for preventinu rotation of

anism between said })1&130118 and said shaft for
communicabing motion to said shaft, means

-mdependent of the piston in each chambeI for

forcing air or explosive mixture under pres-

~sure to each cylinder, a sparking plug in each

cylinder, a source of electmclty, a disk of in-

sulating material mounted on said driving-
shaft and operated thereby, means controlled
by the operator for closing the electric eir-

cuit, means on said disk engaging with said |

5. In an ehploswe-en@me 2 main sha;tt a

-series of eylinders surrounding said shaft and
each provided with a piston, an OSCIHatmﬂ' disk

for operating said shaft, piston-rods for said
pistons connected thereto and to said oscillat-

‘ing disk, means independent of the piston in |

each chamber for torcing air or explosive
mixture under pressure to each cvlinder, a
sparking plug.in each cylinder, a source of

~electricity,a disk of insulating material mount-

ed’ on said driving-shaft and operated there-

- by, means contr olled by the operator for clos-
ing the electric circuit, and means on said

disk e engaging with said sparking plugs for
closing thp electnc cucuit therethroua'h SUC-
Cfl%we]sr | -

6. In an ez;plosufe-enﬂ'me a main shaft, a
series of cylinders surroundmo* said shaft and
each provided with a piston, connecting mech-

anism between said piston and said Shatt for .
shaft, means

communicating motion to said
said conuectine
mechanism, means mdependent of the pistcen
in each clmmher for forcing air or explosive

‘mixture under pressure to each c}'rlmder and

means for igniting f::clld explo‘swe mlxture n
said ¢y hndez |
7. In an explosive-engihe, a main shaft, a

series of cylinders surrounding said shaft and

each pmwdud with a piston, an oscillating
disk for operating said shaft, piston-rods for
sald pistons wmreeted th(,reto and to said os-

cillating disk, means for preventing the ro-

tation of said oscillating disk, means inde-
pendent of the piston in Ed(,ll chamber for
forcing air or explosive mixture under pres-

sure to each cylinder, a sparking plug in each
cylinder, a source of electricity, a disk of in-.
sulating material mounted on said driving-
shaft a.nd operated thereby, means controlied-'
by the operator for closing the electric cir-

cuit, and means on said disk engaging with
said sparking plugs. for-closing the electric
circuit therethrough. sucees%wely

8. Inan expl%we-enwme a main shaft, a |
series of cylinders .surroundmo* said shaft, and-

each provided with a piston, connecting mech-

anism between said pistons and said shaft for
commumcatmﬁ' motion to said shaft, a cham- |
ber for the air orexplosive mixture surround-

ing said cylinders and communicating there-

‘with, means mdependent of the piston in each
uhambel tm forcing air or explosive mlxtme |

-»

i —

o

under pressure into. said chamber and means

for igniting said explosive mIXtUI'P n smd cyl-

mders. o
9. 1n an exploswe -engine. a main slmft
seriesof cylinders qurroundmﬂrsmd shaft, dnd
each provided with a plston connecting mech-—
anism between said plStOIlS and said shaft for
communicating motion to said shaft, a cham-
ber fortheair or explogive mixturé surround-
ing said eylinders and ¢communicating there-
w1th ‘means independent of the plston In each
chamber for forcing the air or explosive mix-
ture under pressure into said chamber, means
for igniting said explosive mixture in said
cylinders, and a chamber surrounding said
cvlmdel s for the exhaust from said csrhndms
10. In an explosive-engine, a main shatt, a

‘series of cylinders surr oundmfr said shaft .and -'

each provided with a piston, connecting mech-
anism between said pistons and said %hatt for
communicating motion to said shaft, means
independent Qt the piston in each: chamber
for forcing air or explosive mixture under
pressure to each cylinder, asparking-plug in
each cylinder, a source ot electricity, a disk
of_insulating matellal mounted on said driv-
ing-shatt and operated thereby, meuns con-
txolled by the operator for closing the elec-

tric circult, means on said disk engaging w 1th |

said spar kmo plugs for closing the electx lC clr-
cult ther ethxouuh %uccesswely and a mov-
able cam on sajd main shatt for holding said
insulating-disk in different positions on l:he
shaft. |
11. In an prloswe-ena'me a main shﬁt

series of cylinders surrounding said shaft emd
each provided with a piston, connecting mech-
anism between said pistons and said bhai_t for
communicating motion to said shaft, means

independent of the piston in each chamber
for forcing air or explosive ‘mixture under

pressure to each cylinder, a sparking plug in
each cylinder, a source of electricity. a disk
of insulating rna.terla,l.‘rnountecl on said driv-
ing-shatt-and operated thereby, means con-
trolled by the operator for closing the elec-
tric circeuit, means on said disk engaging with
sald qpa,lkmu plugs for closing: the Llectmc
circuit therethrough quccesswelv.,
cam on sald maln shait for holdmu‘ said insu-

lating-disk in different positions on the shaft,
and .an air-pump operated by sald main shaft

for forcing the air or explosive mixture into
said supply-chamber.
12. In an explosive-engine, a main shdit a
. series of cylinders each provided with a pis-
ton, an oscillating disk provided with a rear
-central bearing for operating said shaft, pis-
ton-rods for said pistons connected thereto
and to said oscﬂlatmg disk, means for pre-

venting the rotation of said 0.50111&131110‘ dlsk ~

means for causing an explosion in each cy‘-
mder upon each complete ‘revolution of the
main shaft, and means independent of the pis-
-ton-1n each cylinder for forcing air or explo-

‘movable:
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| cvlmder upon each complete revolution of the

each provided with a plston, cdnnectlng mech-

20

25

- 30

- communicating motion to.said shaft, a supply--
“chamber under pressure for Supplymo' alr or
explosive mixture located ‘around said shaft

. and around said cylinders and communicating |
with said cylinders; and an exhausb—chamber”,
‘surrounding- bald cylmders for . the exha,ustl

- therefrom. .

35

piston in each cylinder for forcing air or ex--
plosive mlxture mto each cyhnder under pres-_ _'
‘sure. o -

series of cylinders surrounding said shaft and,

ing with Sald cylinders, means independent of
the piston in each cylinder for forcing-alr or
explosive mixture Into said chamber, means | -
. for igniting sald explosive mixture in said
cylinders, and a chamber surrounding said

“series of cylinders surrounding said shafs and
. each provided with'a piston, connecting mech- |-

sive mlxture into each cyllnder under pres—-'

sure. |
13. In an engine,. a mam shatt q serles ot-;
cyhnders each prowded with a piston, an 0s-

nected, piston-rods for said pistons connected

thereto and to said vscillatingdisk, means for |
preventing the rotation of ‘said oscﬂlatmg_

disk, means for causing an explosion in each

main . shaft, and means mdependent of the.

14. In an exploswe—engme, a mam shaft, a
series of ¢ylinders surrounding-said shaft and--‘

anism between said pistons and said shaft for-
communicating motion to sald shaft a sup-
ply - chamber “under pressure’ for supplying -

air or explosive mixture located around said | |
“multiple of cylinders surrounding said- shatt;-_

-and each provided with a piston, connecting

shaft and communicating with said cylinders,
and an -éxhaust - chamber surroundmﬂ' sald
ylmders for the exhaust theretmm

15. In an explosive-engine, a main shatt a |
series of cylinders surroundmw sald ‘shaft and

each provided with a piston, connecting mech-
anism between said pistons and said shaft for

16. In an exploswe -engine, a main shaft

each provided with a piston, connecting mech-

anism between said pistons and said shatt for |

commumcamnﬂ motion to said shaft, a ¢cham-
ber for air or exploswe mixture communicat-

ylmders for the exhaust from said cylmders.
17. -In ah explosive-engine, a main shaft, a

anism between said pistons and said shaft for

-.commumcatmg motion to said shaft, a cha.m-- [

ber for airor. explOSIVE‘mlxture commumc&t—,‘ 55

:ing with sald cylinders, means independent of
_-'_the piston in' each cylinder for forcing air or
“explosive mixture into: said- chamber,' means
cillating disk provided- with a rear central | for igniting said ‘explosive mixture in said-:,
bearing for operating said shaft,-a disk on: '--"'thnderS, a chamber surrounding said’ cylin= 66"
said shaft to which said-oscillating disk is con-| -
an exhaust—port m each cylmder controlled?. |

-~_bV said pistons, - . .

ders for the gaxha.ust from said.-cylinders, and "

18 Inan’ explosi{fé—engme, a-main’ shafb a:
series of cylinders surroundmg said shaft and_; 65,

each provided with a piston, connecting mech- -,_;
“anism between said pistons and-said: shafﬁ for
‘communicating motipn. to said shaft, & eham=

ber for air or explosive mixture. commumcat- =
ing with said cylinders, means mdependant of 70_;..
the piston-in each: cylinder for -forcingairor.

_explosive mixture into siid chamber, means.
for igniting said -explosive mixture in’ qald |
-cyhnders a cha,mber tor the exhaust from said -

cylinders, and an exhaust-port in- each cvlln-;'-_-'?Si'

-der controlled by said pistons.

'19. Inan explosive-engine, a main sh.:mftr

mechanism between said pistons and said shaft 8o o
for communicating motion tosaid shaft, means

-independent, of the piston in each cylmder,
“for supplying air or explosive mixture to said-
.,cylmders and means for igniting said explo-

sive mixture in'all of said. cylinders during 85
each complete revolution of the main shaft.
20.  In an explosive-engine; a main shaft,a
multiple of cylinders. surroundmg said. Sha,tls; "
and each-provided-with & piston, connecting

mechanism between’sgid: plstons and said. shaft 90 .

for communicating motion to said shaft, means

‘independent; of the piston in each cvlmder,

for supplying air or exploswe mixtsure to sal
cylinders, means:for igniting said -explosive .
mixture in all of said cylmders during each 95,_

-.-complete revolution of the main shaft, and a

port in each cylinder through which the-ex-:

haust passes from each cylmder durmg each -
complete revolution of the main shaft.” =

In testimony whéreof I havesigned my nalhe 100.
to this speelﬁcablon. in the presence of two sub--

" scmbmﬂ' mtnesses th1529th day of Mav, A D
 1903

| ;i."-FRAENKf E. 'HALL-' :
Wltnesses. o ' -
AL L. MESSER
: L L HARLOW. |
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