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S haucst air only and not mixture is lost.
~ At the finish of the power stroke of the |
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To cLZZ whom it. mwu concem

~ Be it known that I, CIIARIJf‘S A. BENNLTT, '
a citizen of the United States, residing at

Dover, in the county of Morris and State

of New-J ersey, have ivented certain new.

and useful Improvements in Internal-Com-

able others skilled in the art to which it ap-

‘pertains to make "arid use the saine, refer--|

ence being had to the accompdnylng draw-
Ings, und to figures of reference marked

_theleon, wlnch orm a part of this spcuh- |

cation.

This mv(,ntmn rt.,la,tes to an mtemal com- -

 bustion engine that is designed to have a

20

cylinder and a piston therein, a closed crank-
cas¢, & means for compr essmg pure air in

. the crank-case on the working stroke of the
- -.Lnglne, the same stroke also d{,tmg to-draw

a vapor of the fuel into a vaporizing cham-

 ber on the cylinder. The end of this stroke

. 20
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opens the exhaust of the c linder and also

opens ports to admit air alongside a plun-
ger working in the vaporizing chamber and
the cylmder, and Lhis air insures the “scav-
enging ”. or clarifyin 5 of the cylinder by
driving out the exploded gas, and if any of
this inrushing .air passes out with the ex-

piston and its plungw the engine operates

‘to inject the vapor in the vaporizing cham-

ber to the air confined 1n the cyhn&u‘ and

- on itg return movement. compressing the air-

and vapor in anticipation of ignition of the
mixture. The charge:is. then exploded in
the usual way and the operation above de-
scribed is repeated. T prefer to pass the rich

~vapor from the vaporizing chamber into a
fuel chamber formed inside the plunger, and

automatically injecting the vapor from.ihis

" fuel chamber into the Lylmdu al. the end of

45

50

the power stroke of the piston. *
The invention is illustraied in tlie accom-
panying drawing, m which,—
I‘lgum 1 is a vertieal section of my im-

proved engine-with the plfstnu at, the firing.
position.” Ifig. 2 1s a view al right an"']es_

. to g 1 with the piston in its tmnsie: posi-

99

tion when the air from the crank-case sup-

Lmts the U{plodud gns in the ('y]mdm'
fig. 8 is a section on lmu 3, 3,1n Fig, 8, -
" Tn my construction I prumdu n cy.inder

10 Surrounded by ‘the custonnu y _water-

3

1 ]acket 11 and hzwmg a plSt{)ll 12 wh1ch has

a suitable “shaft 15 which 1s worked in a
closed crank-case 16.  When the piston
moves “ outward ” or away from the crank-
case on its. return stroke, it draws i free,

bustion Engines; and I do hereby declare.| clear air thmugh the inlet 17 which is col-
“the following to be a full, ‘clear, and exact

~description of the inventi 1011 such as will en-

nected to a smtab]{, suction valve usual 1n

mder on its working stroke, it compresses
the free air 1n the crank-case. The eylinder
has-a series of passages 18 extending part
way up its bore from the crank-case, and

are-1n a line with the passages 18, and when
the piston has compressed this freo air and
18 near 1ts limit of movement, the ports 19
come 1n _communication with the Iimbcsaﬂes

sage 21 and is passed into the cylinder in
.ihe form-of a ring, aud being cool, it serves
to cool the plunger 22 wludl 1S to be here-
mafter described. . .

The freé air serves ‘to ejcc,t ali burned

ogases fromn the ‘eylinder throtigh the ex-
haust ports 23 and also clean the cylinder,
and at the same time the cylinder walls.
The free air passes up the sides of the
plunger 22, cooling it, and then is deflected

lar concave o grooved portion 24 which

“scavenging ” of Llu, mner walls of the cyl-
inder. It will be noted here that the air
going 1nto the cylinder 1s frec air and has
not ﬁu,mne mixed, up to its time of u:tly
into the (.,y]mder wnh any flw] or fuel
vupor. .

Wlien the piston moves on its power atroku

hollow. Tlua plunger slides 1 a vapurmmfr
chamber 25 on the end of the cylinder 10

stroke acts to draw an oyer- _rich mixture or
vapor into the vaporizing. chamber 25
“through a valve 26 which is usually a suc-
tion V‘IIVG, but any kind of valve adapled for

valvc, can be used.
When the plunger is forced by the piston

32 is opened.by reason of the pressure in the
vaporizing chamber, since:the valve 26 is
forced shut on this stroke of the é}lungel.
| The check valve 32 legu]ateb the admission

a connecting rod 13 operating-a crank 14 of

this class of engine and not illustrated here--
. When the piston travels along the cyl-

‘the piston has a series of ports 19 which

18 and the free .air enters the annular pas-

surroundb the lunger and insures the

and. opening directly therein, and on this

the purpose, such as a medmmc&lly operated.
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baclk toward the (,xlnust ports by the aumu-

g0

it carries with it the plunger 22, which 1s

100

103 -

‘on its return stroke a puppet or check valve

110
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~of fuel from the vapérizihg' chamber into

- the plunger and receives and hiolds vapor as-|

the fuel chamber 83 which is formed inside

fuel. It will. thus be seen that when the
plunger is on its return stroke, the fuel

chamber 33 becomes filled with fuel, and on
the power stroke the valve 32 is held shut,
but the valve 26 is opened by suction and the

- vaporizing chamber receives another filling,.

10

On or near the limit of the power stroke

~ ports 84, in the periphery of the plunger 22,

-are opened, and the fuel from the fuel cham-

on the piston and working in the vaporizing
chamber, the piston having ports for commu- .
nicating between the crank-case and the cyl- -
inder when the piston finishes its power .
stroke, an inwardly opening suction valve on 7o
the vaporizing chamber for the admission of
fuel vapor to the vaporizing chamber, and
means for causing communication between
the vaporizing chamber and the cylinder. - .
4. An ‘internal-combustion engine com- 75
prising a ‘cylinder a piston and a closed -
crank-case, the crank—cage‘havin‘g an air-in-

ber 838 is injected into the air of the cylinder | let, the crank-case being adapted to receive .

15

and forms the explosive charge. Attention
is calléd to the fact that free air, in which
there is no fuel gas or vapor, is admitted to
the cylinder immediately after the discharge

© is open, and while it cleans out all vestige of

20

~  the pipe 31 which feeds the vaporizing cham--

25

the exploded gas it also has the advantage

©of having no regulation except a check valve

of some sort, and the pressure of air-fed to

the cylinder will be constant, and any vary--

ing of the gas in the charge 1s done through

ber and can be accomplished by any suitable

carbureter or mixing valve. The sequence

of the exhaust, the admission of free air and
then the injection of fuel to the cylinder,

~ when the piston is at:the end of its power

- 30

stroke, permit no fuel o escape through the
exhaust in an unexploded condition.

air devoid of fuel vapor, the piston having

ports for passing the free air 'when com- gy

“pressed from the crank-case to the cylinder,

Having thus-described niy invention, what |

I claim is:— -

;1. An internal combustion . engine com-
prising a cylinder, a.piston, a closed crank-.

35

40

 fuel chamﬁoer therein and means for causin

43

case, the crank-case having an air nlet
therein, ducts for communicating between.
the crank-case and the cylinder when -the
piston finishes its power stroke, a vaporiz-
ing chamber on the end of the cylinder, a
plunger on the piston and working in the
vaporizing chamber, the plunger having a

communication to inject vapor from the fue
chamber to the cylinder only when the piston
finishes its power stroke. . . - . |

9. An internal combustion. engine com- |

- prising a cylinder, a piston, a closed crank-

80

case, -the crank-case having an' air inlet
therein, ducts for communicating between

 the crank-case and the cylinder when the

55

piston finishes its power stroke, a vaporizing
chamber on the end of the cylinder and

. opening directly therein, a plunger on the

Eiston and working in the vaporizing cham-
er and having a fuel chamber therein, and

" means for causing communication to inject

- 80

- prising’ a cylinder a piston and a closed |
‘crank-case, the crank-case having an air in-

65

vapor from the fuel chamber to the cylinder:

only when: the piston finishes its power
stroke. . | |
3. An internal combustion engine com-

|
I

l

J

|

-a vaporizing chamber on the cylinder and

opening directly.therein, a plunger adapted
to.reciprocate in the vaporizirig chamber, the
plunger- being -adapted to contact with the g5
air from the ports in the piston and bécooled -

thereby, anid means for causing communica-

tion from the vaporizing chamber to the cyl- =
inder. = - S
5. An internal combustion engine com- gg.
prising a cylinder, a piston, a closed crank-
case, the crank-case having an air inlet
therein, the cylinder having passages in its
inner walls extending part way up from the
‘crank-case, the piston having an annular ¢s
passage concentric with its center, and hav-

ing ports adapted to communicate with the
passages in the cylinder when the piston fin-
1shes 1ts - power stroke. -

prising a cylinder, a piston, a ciosed crank-.
‘case having an air inlet therein, the cylinder
having exhaust ports and having-air pas- -
sages extending up from the crank-case to-
ward the exhaust ports, a vaporizing cham- 105
ber on the cylinder, and a plunger on the
piston being adapted to work in the vapor-
izing chamber, the piston having an annular
passage and having ports communicating
‘with the passage and arranged to communi- 110
cate with the cylinder air passages when the
piston finishes its power stroke. =~ *

7. An internal combustion engine com-
prising a cylinder, a piston, a closed crank-
case, the crank-case having an air ilet, 115

-means for opening communication between

the crank-case and the cylinder when the
piston is at the limit of its power stroke so

as to conduct free air to the cylinder, a vap-
orizing chamber on the end of the cylinder 120
opposed to the crank-case and opening di-
rectly therein, ‘a valve on the vaporizing
chamber to prevent the escape of .vapor, a
plunger on the-piston and working in the-

6. An internal combustion engine com- 100

vaporizing chamber, the plunger h::winf a 125

fuel chamber therein a valve in the fuel
chamber adapted to be closed when the valve
of the vaporizing chamber is open, and vice

let, a vaporizing chamber on the end of the | versa, and means for opening communica-

cylinder opposed to the crank-case, a plunger | tion to admit vapor from the fuel chamber 139 '
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‘Inder to receive the plunger, the piston hav-

o

to. the cylinder when
with arr. . . LT
8. In-aninternal combustion éngine, a cyl-

‘inder bhaving air passages extending part
way {rom the crank end, a piston, a plunger

on the piston, and a chamber on- the cyl-

ing an annular. passage surrounding the

plunger and having ports: passing through
and- adapted to communicate with the air

passages of the cylinder.

-+ 9. In an internal combustion engine, a
- cylinder having air passages extending part.

way from one end, and.having exhaust ports

near the ends of the air passages, a E1st_on’,
a plunger on the piston, and a chamber on

the cylinder to receive the plunger, the pis-
ton having.an annular passage adjoining the.

lunger and having ports to communicate

rom the passage through the piston to the

- alr passages of the cylinder when the piston

20
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uncovers the exhaust ports, the end of the
cylinder opposite the exhaust having an an-

nular groove substantially tangential to the

plunger and the wall of the cylinder.

-+ 10. An internal combustion engine com-
- prising a cylinder, a piston, a closed crank-

case, means for intermittently admitting air

to ‘the cylinder, a vaporizing chamber on

the cylinder, a hollow plunger on the piston

to reciprocate in the vaporizing chamber
- and forming a fuel chamber, a valve on the
vaporizing chamber to regulate the admis-
“sion of vapor thereto, a valve on the fuel
chamber to regulate the passage of vapor
from the vaporizing chamber to the fuel
chamber, and ports 1n the sides of the fuel

chamber adapted to be tncovered by the

walls of the chamber to admit the vapor
to the cylinder from the fuel chamber, when

the piston finishes its power stroke.

11. An internal combustion -engine com-
prising a cylinder, a -piston, a closed crank
case with an air inlet thereto, ducts 1 the.
wall of the c¢ylinder for communication be-.
tween the crank case and power eylinder as

the piston finishes ils power stroke, a chain-
ber on the end of the piston adapted to re-
ceive: and hold fuel from .a chamber with

which 1t aets on its outward stroke, and

means for causing transfer of =aid fuel from
the fuel chamber to the combustion eyhnder

conly after admission of air to the cyvlinder

begins.

12. An internal -combustion engine com- |
prising a cylinder, a closed crank case and a

piston, the cylinder having on 1its interior
dunets extending part way therein, a cylinder

having a chamber on one end thereof, the

niston "having a plunger to work in the
chamber and the piston having ports, the
ports having their inlets arranged ‘on tlie

periphery of the piston so as to be placed

in line with the duvets in the eylinder whern

the piston finishes its power stroke, the out- | the vaporizing chamber,

- 960,264

the cylinder js filled

l

]

passing
.cool the same..

ber, an inlet valve on the fué¢l cham

a8

lets of the 'du'c-fs_.-be.iilg- arranged- in a line

substantially parallel with the movement of
the piston and arranged to inject the air
' therethrough against the plunger to

13." An internal combustion engine com-

prising a cylinder, .a piston, a vaporizing

chamber on the end of the cylinder, a fuel
chamber on the end of the piston and work-
ing -in .the vaporizing .chamber, means for
passing pure air into the cylinder when the

piston finishes its power stroke, means for
1njecting the compressed fuel fromn the funel
‘chamber into the cylinder immediately after

the cylinder is filled with air, the return

70|

75

80

stroke of the piston compressing the air in

the vaporizing chamber and causing 1t to

pass into the fuel chamber, and a valve for

closing the fuel chamber from the vaporiz-
ing ¢hamber on the power stroke of the pis-

‘ton and causing communication between

them on the return stroke. -

“14. An internal combustion éngine com-:

prising a cylinder and a piston, a vaporizing

chamber ‘on  the end of the cylinder, a

plunger on the piston and working in the

vaporizing chamber, the piston having ports
from points on the end of the

extendin ,
piston adjacent to the plunger and emerging

from the sides of the piston, the cylinder
‘having means for injecting pure air into the’

85

90

95

ports where they emerge from the sides of .

the piston when the piston finishes its pewer
stroke, an Inwardly opening suction valve

on the vaporizing chamber, the plunger on

the piston having a fuel chamber therein,

‘means. for closing the fuel chamber from the

vaporizing chamber on the power stroke of

the piston, and means for injecting com-

pressed fuel from the fuel chamber into the
cylinder immediately after the cylinder 1s
filled with anr. -

-15. An internal combustion c¢ngine com-

prising a’ cylinder, a piston, a vaporizing

chamber on the end of the ¢ylinder and open-
ing -directly therein, a. hollow plunger on
the piston forming a fuel chantber and

‘adapted to operate 1 the vaportzing cham-

ber, an inlet valve on the vaporizing cham-

{l;a‘, and
a series of perforations projecting: through
the walls of the fuel chamber and adapted
to be uncovered when the piston finishes its

100

105

110

115

power stroke and-to be closed by the walls

of the vaporizing chamber when the piston
begins its return stroke. |

16, Anm internal combustion engine com-

prising. a cvlinder, & piston therein, means
for. admitting air to the cylinder when the
piston finishes its power stroke, a. vaporizing
chamber on the end of the cylinder and
opening directly therein, a fuel chamber in

| the end of the piston and adapted to recipro-

. r p PE, S
cate in the vaporizing chamber, g1 inlet on

N

and an inlet to the

1290

125

136
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fuel chamber from the vaporizing chamber, ;' In testimony, that T déim the foregoing,
the fuel chamber having perforations | T have hereunto set my hand this. 21st day -
~ through its walls adapted to be uncovered of May 1908. | - | |
by passing into the cylinder when the piston CHARﬁES A. BENNETT.
e walls of the vaporizing cham-| - E. A Perxr, -

5 finishes its Eower stroke and adapted to be L~Witneslses:-
£ ‘ | .
‘ber when the piston begins its return stroke. | | ‘W H. Camrrmmrp,

. covered by

.
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