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UNITED S“M ES
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PAaTENT OFFICE.

FRANK E. HALL, OF QUINCY, MASSACHUSETTS, ASSIGNOR TO HALL

GASOLENE ENGINE COMPANY,

RATION OF MAINE.

OF PORTLAND, MAINE, A CORPO-

GAS-ENGINE.

SPECIFICATION forming part of Letters Patent No. 773, 206 dated October 25, 1904
Application ﬁled June 10, 1903., Serial No, 160,842, (o model.)

To wll whom it may concern:

Be it known that I, Fraxg E. Havr, of
Quincy, in the county of Norfolk and State of
Massachusetts, have invented certain new and
usetul Improvements in (Gas - Engines, of
which the following is a specification.

Mylnventlon relates to new and useful im-
prevements in explosive-engines; and its ob-
ject is to produce an explom’e -engine simple
of construction and efficient in operation.

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

In the accompanying drawings, which illus-
trate a constructionembodying my invention,
Figure 1 is a perspective view of my engine,
partly in section. Fig. 2 is a top plan view
talken on the line 2 2, Fig. 3, through the en-

gine. Fig. 8 is a vertical cross-section taken
on the line 3 3, Fig. 2, through the engine.

Fig. 4 is a detail view of ‘“he rocking dLsL
hereinafter described. ¥ig. 5isa side eleva-
tion of the rocking disk. Fig. 6 is a detail
view of the veversing mechanism hereinafter
deseribed.  Wigs. 7, 8, and 9 are wodified con-
structions of the conncction between the pis-
ton and the l)ht'm-‘(‘&]

Like letters of refercnee refer to like parts
throughout the several views.

The exterior of the engine consists of three
eylindrical sections A% A, and A*.  The outer
end of the casting :‘L is closed by the base-
plate A% secured in place by the bolts A%, and
the opposite end of said casting A’ fits into
the inner end of the casting A, as shown in
Figs. 1 and. 2. To the other end, A’ of the
casting A is sccured the casting A*by the bolts
A’ Secured 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 shaft B®
fits into the sleeve B, between which and the
center portion B’ of the rocking disk Barelo-
cated antifriction - balls. B¥ to take up the
thrust. The sieeve B is located in the disk
C, fast on the shatt D and to one side of its
center. Surrounding the shaft D is the sieeve

. piston.

DY, 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
held in position by the disk D®. Areund the
outer ends of the rocking disk B are secured
the ball ends E" of the piston-rods E° by a
universal joint formed by the sleeve E, bear-
ing K, and nut B, and each ot sald piston-
rods (of which six are shown, forming a mul-
tiple-cylinder engine) extends into a cylinder
E, and each has a ball end ¥’ secured by the
universal joint B! in the center E’ of the pis-
ton F', which piston is provided with suitable
packing-rings E°. This rocking disk B can-
not Ievolve, as it is held against such move-
ment by the pin M, lE‘ClplOCELtI]]O‘ inthe GLum
M’ in the side of the casting A°, (see Fig 1,
4, and 3,) so that the piston- ~rods are.all held
in po%itive relation to the pistons and oscillat-
ing rocking disk. A suitable pump J, se-
(,uled to the main shatt D, keeps up a con-
stant supply of air (and any mixture of erude
oll, gasolene, or any other material which
nml‘.es an explosive mixture when mixed with
air) through the pipe K into the chamber K,
locatéd around the eylinders and around the
main shaft and commumcatlnw with each cyl-
inder through the ports I* thro ugh the pas-
sage K, so that when each piston moves to
the lower end of its stroke and uncovers the
por ts K* the explosive
the chamber K’ into the eylinder through
said ports, and the pi.fon being moved to the
head of the cylinder >y the universal connec-
tion previously desc. Jed the charge is comn-
pressed up to.frem uzuy to seventy pounds
to the square inch. The pressure in the sup-
ply-chamber X' is kept constant to about one

‘pound pressure per square inch, which pres-

sure causes the mixture to flow into each cyl-
inder when the ports X*are uncovered by the
On the opposn;e side of each cylin-
der are two ports K* opening into the ex-
haust-chamber IC, whi c¢h also surrounds the
cylinder and the main shaft. - From said ex-
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"ed by any suitable pipe connection and-led to
one main exhaust. The cylinders  and the:
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“ haust-chamber K° are a number of exhausts |
.working down and three compressing charges;
-all in different positions to the stroke.
‘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

outlets K*, which, if desired, may be connect-

shaft are kept cool by suitable water<jacket

K". The charge entering as described and
compressed is exploded by a jump-spark .
through the sparking plug F (of any suitable:

construction) in the head of each- cylinder.
The electric circuit for this- sparking is-6b<

tained from the battery G', which is conpect--
ed by the wire G° to the engine through: the |

binding-post G°, and the other wires.,G* G,
(when the circuit is ‘closed). are connected,

throngh the binding-post G* and: spring G, to
the metallic ring 3*, secured. to one sidé of |

the disk (,0f insulating material. . This disk
G- has on its face .the metallic ring G* and

conmnected with this ring is the pin ¢ through’
the disk to make the connection through the

flat'spring G'-as this spring G/ contacts with
each sparking plug, thereby exploding the

charges one after another and keeping up the
- revolution of the main shatft 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

30

shaft 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
is secured fast the sleeve P’ provided with

- an ‘inwardly - extending pin P®, . adapted to

35

"work _in the slot P* of the cam P°.  To said

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 L. When the lever is pushed in
~to its full limit and the engine started, it may

50°
“direction.
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“where it has been sparking, exploding the

65

‘be reversed by pulling the lever out to its
‘full extent, and, as has been arranged in prac-
;'tice, this reversing mechanism causes a turn
in either direction of about one-third of a
revolution.

In its reversing operation the
disk G 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 Bto

‘make it oscillate in the opposite direction,
which will turn the shaft D in the opposite .

. Then reversing the disk with the
cam back to its original position the engine
will run as first described, - ‘

The construction of this engine does away
with, all valves, and the engine being cast in
one piece all packing and ground joints are
done away with, and as the engine is perfectly
balanced, having, preferably, six or more

pistons, it can be run steadily without a fly--

wheel. ) '
-To the ordinary engine the momentum of

the fly-wheel is used to compress the charges:
in the cylinders; but with this disk mo yan,-

the explosive in one.cylinder is directly com-

pressed by the charge:in the opposite cylin--

piston E'.

778,208

der. There will alw-a,s;s be three cylinders

It is

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-
-pressure.- . By means of suitable side plates-
-@ a the engine may be supported as desired.
| An oil-eup N supplies a lubricant to the work-

ing parts of the engine. 80

- Inthe modified constructionsshown in Figs.
7, 8,and 9 the piston-rod ¢° has its ball end &
within the sleeve ¢* andl nut ¢, and said nut
is provided with an extension ¢’, which ex-

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

on the end thereof is connected the screw-
bolt ¢°. " The packing ¢*, similar to the pack-
ing E’, is provided on the periphery of the

I do not limit myself to the arrangement
and construction shown, as the sameé may be
varied without departing from the spirit of
my invention.. v

Having thus described the nature of my in-
vention and set forth a construction embody-
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
series of cylinders surrounding said shaft.and
each provided with a piston, connecting mech-
anism between said pistons and said shaft for
communicating ‘motion to said shaft, means
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independent of the piston in each chamber for -

forcing air or explosive mixture under pres-

sure to each cylinder, and means for igniting .

said explosive mixture in said cylinders. '
2. In an explosive-engine, a main shaft, a

-series of.cylinders surrounding said shaft and

each provided with a piston, connecting mech-
anism between said pistons and-said shatt 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
movement of the main shaft for igniting said
explosive mixture in said cylinders. ,

3. Inan explosive-engine, 2 main shaft, a
series of cylinders surrounding said shaft and
each provided with a piston, connecting mech-
anism between said pistons and ‘said shaft for

105

irTo
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communicating motion to said shaft, means -

independent of the piston in each chamber for
forcing air or explosive mixture under preg-
sure to each cylinder, and means mounted on"

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 cylinders surrounding said shaft and.
eachprovided with.a piston;connecting mech-

130
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anism between said pistons and said shaft for
communicating motion to said shaft, mieans

-mdependent ot the piston in each chambex for

forcing air or explosive mixture under pres-
sure to each cylinder, a sparking plug ineach
cylinder, a source of electrlmty, a disk of in-

sulating matérial mounted on said driving-

shaft and operated thereby, means contr olled
by the operator for closing the electric cir-
cuit, means on said disk engaging with said
sparking plugs for-closing the electrlc cireuit
ther ethroucrh buccesswelv

5. Inan exploswe -engine, a main shatt ‘a

- series of eylinders surr oundmo said shaft and

each prov1ded with a piston, an osm]latmd disk
for operating said shaft, piston-rods Tor said
pl%tone connccted thereto and to said oscillat-

“ing disk, means lndependent of the piston in

each chamber for torcing air or explosive
mixture under pressure to each cylinder, a

sparking plug:in each cylinder, a source of
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electricity,a disk of insulating material mount-
ed’ on sald driving-shaft and operated there-
by, means contr olled by the operator for clos-
ing the electric circuit, and means on said
d]bk engaging with said sparking plugs for
closing tho electmc cucmt therebhrouah sues
(P%alVG]Y

6. In an explosive- enﬂlne, a main shaft, a
series of cylinders surrounding said shafts and
each provided with a plston, connecting mech-
anism between said piston and said shaft for
communicating motion to said shaft, means
for preventing rotation of said connecting
mechanism, means mdependent of the pistcn
in each chamber for forcing air or explosive
mixture under pressure to each cyhnder and
means for igniting sald exploqlve mxxcure in
said cy hndex

7. In an explosive-engihe, a main shaft, a

series of cv‘linders surrounding said shaft and’

each provwlcd with a piston, an oscillating
disk for operating suid shaft, piston-rods for
said pistons conmected thereto and to said os-
cillating disk, means for preventing the ro-
tation of said oscillating disk, means inde-
pendent of the piston in each 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-'

shatt and operated thereby, means controlled
by the operator for. closing the electric cir-
cuit, and means on said disk engaging with
said sparking plugs. for- closing the electric
cireuit therethrough. successwely

8. Inan explomve -engine, a main_shaft, a
series of cylinders surrounding said shaft, and :

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

ber for the air orexplosive mixture surround-v

ing said cylinders and commumcatlng there-

. with]'means mdependenbof the piston in each
chamber tor forcing air or explosive mixture .

under pressure into said chamber, and means
for igniting said explosive mixturein sald cyl-
inders.- ,

9. In an exploswe -engine. a main shaft, a
seriesof cylmdexssurroundmasald shaft, and
each provided with a plston, connecting mech—
anism between said plstons and said shaft for
communicating motion to said shaft, a cham-
ber fortheair orexplosive mixturé sullound-
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
cylinders for the exhaust from said cyhndels

10. In an explosive-engine, a main shaft, a
seriés of cylinders surrounding said shaft and
each provided with a piston, connecting mech-
anism between said pistons and said shatt for
communicating motioft to said shaft, means
independent of the piston in each'chamber
for forecing air or explosive mixture ander
pressure to each cylinder, a'sparking-plug in
each cylinder, a source of electricity, a disk
OLmsulatmO" matellal mounted on said driv-
ing-shaft and operated thereby, meuns con-
txo]led by the operator for closing the elec-
tric circuit, means on said disk engaging w ith
said spar kmo plugs forclosing the elecm ic cir-
cult ther ethIOHOh successxvely and a mov-
able cam on said main. shaft for holding said
insulating-disk in ditferent positions on the
shaft.

11. In an explosive-engine, a main shaft, a
series of cylinders surroundmw said shatt and
each provided with a piston, connecting mech-
anism between said pistons and suid shaft 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 material. mounted on said driv-
ing-shaft and operated thereby. means con-
trolled by the operator for closing the elec-
tric circuit, means on said disk engaging with
said sparking plugs for closing’ the (,lecbrl(,
circuit thexeb}nouoh quccesslvelv, a movable
cam on said main shaft tor holding said insu-
lating-disk in different positions on the shaft,
and an air-pump operated by said main shaft
for forcing the air or explosive mixture into
said supply-chamber. -

12; In an explosive-engine, a main shaft, 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 thel eto
and to said oscillating disk, means tor pre-
‘vénting the rotation of said oscillating disk, -
means for causing an exploswn in each cy‘-
mder upon -each complete ‘revoliation of the
main shaft, and means 1ndependent of the pis-

ton-in each cylinder for forcing air or explo-
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sive mixture -into each cylmder under pres-

) sure.

10

_ cyhnder upon each compléte revolution of the

I5
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- communicating motion to said shaft, a supply--

13. In an engine, a main sha,tt a senes of_

cylinders each provided with a piston, an os-

cillating disk. provided- with a rear-central-
bearing for operating said shaft,-a disk on’
said shaft to which said-oseillating disk is con-:

nected, piston-rods for said pistons connected
thereto and to said vscillatingdisk, means for
preventing’ the rotation of ‘said osmllatmg
disk, means for causing an explosion in each

main shatn and means lndependcnt of the

-piston. in each cylinder for forcing air or ex- |
plosive mlxture mto each cyhnder under pres—

sure.
14. Yo an exploswe-engme, a.main shaft, a

series of eylinders surrounding said shaft and '

each provided with a piston, connecmng mech-

anism between said pistons and said shaft for

communicating motion to sald shatt a sup-

ply chamber’ undcr pressure’ for supplying |

air or explosive mixture located around said
shaft and communicating with said cylinders,
and an exhaust - chamber . surrounding’ sald
cylmders for the exhaust therefrom.

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

series of cylinders surroundmu said ‘shaft and
each provided with a piston, connecting mech-
anism between said pistons and said shatt for

‘chamber under pressyre for supp]ymtr air or

explosive mixture located around said shaft

- and around said cylinders and communicating

35
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with said cylinders, and an-exhaust-chamber |
‘surrounding 'said cylinders for: the exhaust:.

therefrom. .
16. In an exploswe engine, a main shaft a

series of cylinders surrounding said shaft andv

each provided with a piston, connecting mech-

anism between said. pistons and said shatt for

commumcatmo motion to said shatt, a ¢ham-
ber for air or exploswe mixture communicat-
ing with said cylinders, means mdependent of
tbe piston in each cylinder for forcing air or

exploswe mixture into said chamber, means |
. for igniting said explosive mixture in said.
_cylinders, and a chamber surrounding said

cylinders for the exhaust from said cylinders.
'17. -In ah explosive-engine, a main shaft, a’

series of cylinders surrounding: said shaft and

. each provided with'a plston, connecting mech- |-

anism between said pistons and said shaft for

commumcatmg motion to said shaft, a cham-~

‘for .igniting said ‘explosive rixture in; said
‘cylmders, a chamber surrounding said cylin=
‘ders for the’ cxhaust from said.-cylinders, and-."~
“an exhaust-port;.in: each cylmder controlled
'-_,by said pistons, - . '

ber for ‘air-or explos1ve mixture commumcat- 555

|-ing with said cylinders, means independent of
“the piston in each-cylinder for forcing-air or

explosive mixture into said: chamber, means.

o218 Toan’ explosive—engme, a-main-shaft; a.
series of cylinders surrounding said. shaft;and 65,
each provided with a piston, connecting mach- .

-anism between said pistons and said:shaft for -
’commumcatmg motion to said-shaft;

ber for .air or exploswe mlxture commumcat—;’, L
ing with said cylinders, means mdependent ‘of 707
the piston-in each cylinder for-forcing-airior

‘explosive mixture into said chamber, meaps. -
for igniting said explosive mixture in’ said

cyhnders, a chamber tor the exhaust from said -

cylinders, -and an éxhaust- -port in-each- cvhn-; 75

der controlléd by said pistons. - '
19. In-an explosive-engine, a main shaft a .

‘ multlple of cyllnderjs surrounding said shatt,
-and each provided with a piston, connecting

mechanism between said pistons and said shaft’ 8o
forcommunicating motion tosald shaft, means

-independent, of the piston in- each cyhnder, .
~for supplying air or explosive mixture to said'
.cylmderQ, and means for igniting said explo-

sive mixture in‘all of said cvhnders durmrr_'S,s
each complete révolution of the main shaft.” -
20.- In an explosive-engine; a main shaft,a

multiple of .cylinders, surroundmg said: shatt. '

and each-provided-with a.:piston, conmerting . .
mechanism between‘said pistons and said shaft. 9o
for communicating motion to said shaft, means =

-independent. of : the piston in each cvlmder,'

for supplying air orexplosive mixture to sai
cylmders, means. for-igniting said .explosive .
mixture in all of said ‘cylinders during each 95

: complete revolution of the main shaft, and 3 -

port in each cylinder through which the ex-:

‘haust passes from each cylmder durmg each

complete revolution of the main shaft. v

In testimony Whéreof L havesigned my name 100
to thisspecification, in the presence of twosub- .~ -
seri b1n0' w1tnesses, th1329th day of Mav, A D.
1903,

FRANK E 'HALL.
Wltnesses

<AL L. MESSER,.
B, L. Harrow.



