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INTERNAL COMBUSTION ENGINE.
APPLICATION FILED SEPT, 6, 1008.
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act of” the SUIperor of (xeunan\' and a resi-
1t of Tel\cv(l vy Hudwn (‘OUlltV State of

10 thll_L‘llﬂlllew aml ha: for 1ta obJect to im-

_prove the cunstx uctIon ot enolnes of this de--

- seription.”

My inv entlon W 111 be fullv deb(l 1bed here-:

‘inafter and the features of novelty will he
15 pomted out in the appended claims.
-Reference is'to be had to the accompany-

Vle\\ of nmy unproved engine.
11s the cv]nmel of the engine in whicl: the

20 ‘piston 2 travels up and down, said piston 2

eing connected by a Tod 3 Wlth a crank 4 of -

_the shaft 5. The shaft 51s ]oul naled in‘suit-
able bea,unob 6 secured to or forming part of
the c\'hndel 1 and ‘carries the fly wheel 7.

25 "The cylinder 1 s divided into two chambers 8.

and 9 by the piston 2 which chambers are
_connected with éachrother by means of a pipe

10 in which is located a flap valve 11 the pur—T

pose of which will be described hereinafter. -

30 . "12 is-'an air inlet which communicates with.

the chambel 9, which inlet is normally closed :
A valve 14
-carried by a stem 15 normally closes the |

by a spring presaed valve 13.

- -opening 16 w hich communicates with the
35 pipe 10.. . A second valve 18 is secured to the
. stem, 15 and normally prevents comnmunica-
. tion betwéen the pipe 10 and the passage 19
~which Jeads to a small chamber 20 leading to
. the chambel 8 of théeylinder 1. - The cham-
40 ber 20.is closed b\ the valve 21 w lnch is car-
. . 1ied by a stem 22, to which stem is also fas-
‘tened the disk 23, which disk is slightly
smaller in diameter, ‘than the chamber 20. A
spring 24 serves {0 keep the valve 21 in its

45 normal position. .
25is the valve which contiols the gasolene

~or fuel inlet 26, the size of which inlet may be

revulated by the. needle valve 27.° The pas-

- :sage 26 1eads to.a chamber 26* in whmh the
-50.valve 25 18 located.. Asithe said valve is
: opened the gasolene passes from the chamber

. 262 to.the small chamiber 26 and through the

-+ passage:26¢ tothe combustion chamber..

bpecxﬁcatlon of Letters Patenf

1 pipe 34 enters the eylinder 1,

‘to the ring 38.
' movement of the ring 38.

It
1s then 11nposs1ble for_.the pressure of thﬂ gaso— ;
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lene to open S&ld valve >3 all such 'n;essure

having a tendency to close said v ‘11\'0 " The
valve 25 is nmnlted o a stem 28, \m;ound—

ed by a spring 29 which keeps-said valve 25
in its closed position..

The upper end of the
btem 28 engages a projection 30 on the stem
, which. pm]cctlon also serves as an abut-
ment for one end of the spring 24,
- 31 is the exhaust pipe which extends to the
atmosphere and whichis connected by means
of a pipe 32 with a coolinig ¢hamber.33. A

1pipe 34 connéets this coohno cliamber 33
“with the interior of the cy hndcl 1 the object
of “which will be more dem}\' brought out'
351san opening in the.c¥linder |
| wall extending to the outer air and located
111<T ‘dr awing w hich shows a central sectional |

hereinafter.

diametricaliy opposue to the point where the
The piston 2
1s provided with a- dmmbex 36 A hich has dia-
metrically 0pp0~1t0 openings 3

- thereof.

“In order to regulate lhe amount -of au
which enters the cha mbel 9, through the air
inlet 12, the fly wheel 7 is pwnded with a
flat ring 38 mounted on rods39 which extend

, through the fly'w heel and are serew threaded

to receive  huts 40. . Springs 41 surround
said rods and liave one end bearing against
the fly wheel and the other end abutting
against the nuts 40. 42 are weights sec ured

to arms 43 which are pivoted at 4—1 tolugs 45

on the fly wheel. ‘The arms 43 ave prov Aded
with projections 46 w hlch extend adjacent
38 are stops to limit the

47 are disks, preferably maide e]hpmcal in
form and secur ed to the shaft 5 so as to turn

:therexuth yet being capable of sliding on
-said shatt.
‘the walls of the lower chamber 9 by means

The disks 47 are pressed against

of flat springs 48, secured to the ¢ranks 4 and
also by the pressure in‘the chamber 9.

49 are oil wells pr0v1ded with -inlets 492;
thus when oil is passed into the wells 49 it
covers the surface of the-chamber walls which

are engaged by the disks 47 as said disks are
,rotated

A tight joint is ‘this secured at
these points and leakage. is prevented, the
said disks moving len(rth“use of the shaft as
they wear. Theel hptlcal’ shape of the cham-
ber 49 will cause the oil to rise and fall thus
insuring good lubmcamon _

50 indicates a means for producing a spark
a,‘g theigniter St. " 821 isa hood secured to the

37 in the walls
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2

upper poftion of the cylinder 1, thus forming
a chamber 83 which communicates with the

. passage 19 by means of an opening 84.-

In operation an electric spark is produced
in the usual way in the. chamber 8 which:
ignites the mixture of gasolene and air con-

. tained in said chamber and causes said mix-

"ture to explode. This explosion drives the

| piston 2 downward; as soon as the upper edge

10

15

20

25

of said piston passes the openings 31° the

‘exhaust escapes through the pipe 31. Al-
- most instantly atmospherie
‘tained in the chamber 8, an

ressure is at-
as the down-
ward stroke. of the piston has compressed the
air in the chamber 9, and in the pipe 10, the
valve 14 will be opened by the pressure of the
air, which pure air will enter the chamber 8
and expel the exhaust gases from said cham-
ber. ter the, valve 14-has been pressed
down far enough ta completely open the valve

18, which is mounted on the same stem with

valve 14, pure air air will rush into the pas-

‘sage 19 and’ will open the valve 21. This
will at the same time open the gasolene valve.

25 and allow gasolene to enter the chamber
90. Owing to the fact that there is very

little space between the disk 23 and the walls.
. of the chamber 20, the air

rushes by this disk

" with a high velocity and carries with it the

30 gaso :
& perfect mixture of air and gasolene.

40

45

- ing theu
“is sucke
" opening

.50

55

6o

~ arms 43 on their pivot,

in of the air resulting in
1t is
advisable to have pure air enter the cham-

gasolene, the rushin

~ ber 8 first to drive out the remaining exhaust
" gasesas if a mixture of gasolene and air were
~.35.

immediately introduced into said chamber 8
said miixture would' be liable to; become
ignited by the burning exhbaust, causing a pre-
mature explosion.  As the piston travels in

the upward direction, the valves 14 and 21

will be closed as soon as the openings 31°.are

covered by the piston and compression of the
mixture takes place in the chamber8. When

‘the crank 4 reaches its upper position the
-compressed mixture is again ignited and the

operation just described is repeated. Dur-
ward stroke of the piston 2 pure air
‘through .the inlet 12, the suction

) the valve 13, and into the chamber
9. This pure air is compressed on the down-
ward stroke and driven into chamber 8, as
described above. As soon as the piston has
reached its lowest point and starts upward
again the valve 11 is closed by suctjon and
1o air in the pipe 10, which air might still be
under pressure, can be sucked into chamber
9 from said pipe. o
_ The reguﬁi-tion of the amount of air which
onters the chamber 9, is effected as follows:
‘As the shaft 5 is rotated and with it the fly
wheel. 7, the centrifugal force will cause the
weights 42 to fly outward and swing the
if the speed should

oxceed a certain limit. This causes the pro-
jeetions 46 to move the ring 88 toward the
“air inlet 12 so-that-only a’small amount of air
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can enter thechamber 9.  Onthenext down-
‘ward stroke the pressure of the air in the
chamber 9 and the pipe 10 will not be great
enough to open the valve 18 so that only a
small amount of pure air enters cirimber 8
and no explosion occurs.  A’throttling-ac-
tion is thus obtained and the speed of the en-
gine is reduced. With this construction no
gasolene”is wasted as would be the case if
“this throttling did not take place. It is to be
understood that the ring 38 never contacts
with the inlet 12, in other words said inlet is
never completely closed, a stop 38* being
provided to limit the movement of the ring
38, so that there can be no friction between
the ring 38'and the inlet 12 as the ring 38 ro-
tates. As.the exhaust gases rush into the
pipe 31 some part of said gases will raise the
check valve 32* and pass through the pipe 32
into the cooling chamber 33 where said gases
will be cooled. As said gases escape under
pressure there will be some pressure in said
‘chamber 33, so that as soon as the opening
37 registgrs with the opening of the pipe 34,
the cooled exhaust gases will rush into the
chamber 36 and out through the opposite
opening 37 and through the opening 35 into
the outer air. The piston is thus effectually
cooled at cach stroke. In order to prevent
-the pressure of the air in the passage 19 and
the chamber 20 from forcing gasolene along
by the stem 28 of the valve 25, I provide the
hood 82 which forms the chamber 83 and
connect said chamber with the passage 14 by
means of the opening 84 With this arranges
ment the pressure on both sides of the valve
25 is equalized and no leakage is possible,
 Various modifications may be made with-
out departing from the nature of my inven-
“tion as defined in the claims. -

T claim: o :

1. In aninternal combustion engine, a cyl-
inder having two inlet ports and an exhaust-
port, & piston arranged to reciprocate in said
cylinder, an inlet for compressed air con-
nected with one of the inlet ports of the cyl-
inder, a passage leading from said compressed
air inlet to the other inlet port of the cylin-
der, a fuel inlet connected with said passage,
4 valve controlling the connection of the
compressed air inlet with said passage, an-
other valve connected with the first-named
valve and controlling the air inlet port of the
cylinder, so that air will first enter the cvlin-
der and then also the said passage, and an-
other inlet valye controlling the connection
of said passage with the evlinder.
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2. Tn an internal combustion engine, a eyl-.

inder having two inlet ports and an exhaust
port, a piston arranged to reciprovate in said
cylinder, an inlet for .compressed air con-
nected with one of the inlet ports of the eylin-
der, a passage leading from said compressed
air inlet to the other inlet port of the cylinder,
a fuel inle’ ¢« nected with said passage, a
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valve controlling the connection of the com-
pressed air inlet with said passage, another
valve connected with the first-named valve
and controlling the air inlet port of the cylin-
der, so that air will first enter the cylinder and
then also the said.passage, another inlet
valve controlling the connection of said
passage with the cylinder, and a fuel inlet

. valve controlled by the second-named inlet

valve, controlling the admission of fuel to
said passage. ’ ‘
3. In an internal combustion engine, a cv1-

_inder provided with two inlet ports and an

exhaust port, a passage connecting the two
inlet ports, a valve controlling said passage,

and two inlet valves controlling the cylinder.

inlets, one of said inlet valves being connect-
ed with the valve controlling said passage,
an inlet for compressed air ﬁeading to the

engine between the two eonnected valves,
and a fuel inlet leading to said connecting .
‘passage, so that air will first enter the cylin-

der through one of its inlets and will then
ass through the said passage and mix with
fuel before entering the other inlet of the cyl-

inder. ’ ‘
4. In an internal combustion engine, a cyl-

- inder having two inlet ports and an exhaust

30
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port, a valved connection between the.two
inlet ports and means for first injecting air
through one of the inlet ports and then in-
jecting a mixture of air and fuel through the
other inlet port. :

5. Inan internal combustion engine; a cyl-
inder having two inlet ports and an exhaust

port, a passage connecting the two inlet ports,
a valve controlling the admission of com-
pressed air to said passage, another valve

" connected with the first-named valve and

controlling the direct admission of com-
pressed -air to the cylinder, a third valve
controlling the connection of said passage
with the cylinder, a fuel inlet valve controlled
by said third valve to govern the admission
of fuel to the said passage, and a cap forming
a chamber communicating with said passage
and inclosing the stems of the valves en-
tirely, so as to equalize the pressure and pre-

vent the escape of fuel along the valve stems.”

6. In an internal combustion engine, a cyl-
“inder having two inlet ports and an exhaust
port, a passage connecting the two inlet ports,
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a valve controlling said passage, another

valve connected with the first-named valve
and controlling one of the cxvlinder inlets, a
compressed air supply leading to the engine
between said valves, another valve closing
the second cylinder inlet, means for supplying

fuel to said passage, and a cap forming a

chamber in communication with said pas-
sage and inclosing the valve stems entirely
to prevent the escape of fuel along the stems.

n witness whereof, I have hereunto signed
-my name in the presence of two subscribing
witnesses.

_ PAUL METZLER.
Witnesses: ,
ALExaxpEr J. CLixcny,

GEo, Bricirrox,
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