. No. 55

86,116,  ~  PATENTED MAY 28, 1907,
' P METZLER., ' B
INTERNAL COMBUSTION ENGINE.

APPLIGA'IION FILYED ‘JEPT , 1908,

'\.\\1’1\'\.'\.“.\11\1‘\1\‘5;11'\.‘\1111\\

L,

o e e ettt

—_——— e ——— i —

b?
--.. - '-. lllll _Ilil N
3 o N '
% . ,-~ d // 1 /57- *
: N
: A (V) NN
xx&xx\\xx\\m{\ﬁt\\ ’? 6_ J 7 i /J | .
IH
o ,”__-, J / ‘_ )
~ W 4
N
\ , ;
N mm TR 7 J’fffff# 'F"‘ \
-E l" \',
TAVVWE '.l :
\ N E ':
\ . VI )
\ Y \ \
\ N \
N \ VT
! , -""/. : \ _ _I;
| |.'.-=-""f:' | 13}6“ #l !i h
| e [
il N 4 \|[(
i '\l il ! .
ilt ; E R
al A "~:

/4

il ol o o T A B o S T -f"l "‘

A A
' .-}Eh

ﬂ’

A L q

7/\\\\ \\\\\/Z’///

Al

M’J

-
'
T ™

/4 45
48 43

O\

/f/f

N7
N7

gfffff.ﬁ" 2,

.‘!h
_ \'\."\'\.‘\.\\'\

. T e T e e Al il il il il ol ol el ol il ol il ol A A LA L
“ | [ ' )

||||||

—w

\\
~

L

////J"

| --50 _
\”‘? -

:'

N
\\\\\\\‘\ N

- ——T - —m—— T ———- -
—_— K J

i — F o —

il -

P ——

YL, ﬂ{_wff //ﬂgg TR,

\\\\\\\
g

F?’-}/ Z ™\ \\\\\\\

//

”W”

'_/5

| § l'
| 44
W/TNESSES L o - | IN VE v m’?
Y/ ox. 7 - v-&pmé//_ J

o B

ATTOJ‘?NE}’S Y



UM HAD % fz@"’“ﬂ% Pﬁ V§: WE @FFHEE

.__,;;.P_._&D'L \IETZLLIL OF JERSEY CITY, NEW JERSE Y, ASSIGNOR OF ONE-HALP
e o 10, JbLm MINCE, OF BROOKLY‘{ NEW YORK.. .

:'_‘:..|r';_{“" 0 L 'i T T S

ENTERNAL COMUSTEON ENGENE T

e

Noissa 115 o

Yy oe, b . T C 4 d
s S T . : "
v R ’
]

bpemﬁc&tmn 0f Letters Patenf

Pa,tented Ma:v 28 1907

Appi*catmn ﬁled September 5 1906 Seual No. 333 871

- _TO (c?? 70 hom Tt Ny conceriv: |
R Be 1t hnm& 11 +h at I, Pavr: ME pZL_r_,R

{lem oi TE‘IHU'\ (1‘(\

11*:,@1111 11111)1 ovementsin Internal-C ombustion

meea ut W hmh the followmn 1S 3 3 l}efﬂhca—

tmn_ PR SRR

| \Iv 111\*911‘[1011 1‘@1..1te~:, to inter nal COﬂlbUb-
1o tmn engines, and’ his for its: object to im-~
‘the (‘Ullel u('tmn ot enumes of this de-.-

~_prove
i _-,:,(31*11)11 on.

My 1111*{—:-11‘[1011 wﬂl be fullv debu 1bed here-
the features of nove elty wﬂl he

- __.;;__111(1fte1" and
15- pointed out in the appended claims. .
... . Refer enus- is'to be had to the accompanv

',:-’,1110 drs aW1ng whlch shows a centr al bectlonal'

.-"v*lew of my unprm*ed engine.

. | the shaft 3.

N the CY. 111(1(51 1 and ‘carries the flx- wheel 7

;'z s The cy

~ pose of which will be described hereinafter.
30

by a spring _'[)I'E‘Sbed valve 13.

. carried by a stem 15 mnormally closes the |

:.l,_},-';-nopemnﬂ' 16 Wh}.Lh commumeates with the
35 pipe 10.. - A second valve 18 is secur ed tothe

oostem 15 and nor mallv prevents communica-
. tion between the pipe 10 and the passage 19

. which leads to a small chamber ')() Jleading to
.+ the. chambel R of the'eylinder 1.
. 40:. |
~i. .ried by a stem 2

“tened the disk - ">3 which disk is slichtly

.'-,__-a-sma,ller in diameter. than the chamber 20. A |

- spring 24 serves to keep the valve 71 in its
.---45‘..'_1101'111&1 position.. f _

25 is the valve w hich controls the gasolene

. worfuel inlet 26, the size of which inlet may be ,-'Lrota,ted

rewulated by the needle valve 27. The pas-

g ?'.-:-;S&ge 26 leads to.a cha,mber 26* 11 whmh the |

- fo.valve 25 .18 located. . As the said valve is

i “opened the gasolene passesfrom the chamber |
. 26% to.the small chamber 26 and through the

g passage 26°10. the combustion chamber It
R 1s the,n 11]1p0881b16 for the pressure of thﬂ ga,so—.

i, r v

- a-sub- .havmn' 3] tendgnm* to L]{h(‘
- .-]ect of the Sper ur of Germany, ;md a TeSi-.
Hudwn C OUlltT State of

¢ _ ed by a spring 29 which
\mx Jersev, ]1;1‘1 o mvented celtam new and

Jin its elosed position. T 16 upper end of 1he
'_btem 28 engages a projec:

tinlet 12, the fly w lieel 7
“flat ring 38 mounted on rods 39 which extend

,. -through the fly w heel and .«110 serew threaded 8o
1 to tecelve huts 40.

linder 1 is divided into two chambers 8;
"~ and 9 by the piston 2 which chambers afe
- connected with éach-other by means of a pipe

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

‘12 1s-an air mlet W hl(:h commuiicates w 1th<r

the chambel 9 whichinletis normally closed |
A valve 14 |

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

- The cham—l {
the walls of the lower chamber 9 by means

of flat springs 48, secured to the ¢ranks4 and 93

. ber 20 is closed bx the valve 21 w hlch 1S car-
, to which stem 15 also fas-

lene to open sa,ld valve 25 all such tne%ure 55
saicl v *’11&‘*0' The
valve 70 1S nmtmted on a stem 28, auummd-
Keeps-said valve 25

ien 30 on the sten: e
, which pm]cctmn also serves as an abut-

ment for one end of the spring 24, .
- 311s the exhaust pipew hich e\tendb to the

| ‘itl‘th%l)h(-}Ie and whichis connected by means
“of a pipe 32 with a coolinig ¢han ber 33, A 63
’;plpe 34 Cunnenh this. coolmu chiamber 33
‘with the interior of therex hndm 1 the object
~of 'which will be more {.leml: brought
‘hereinafter.
| wall extending to the outer air and located 7o
| diametrically opposue to the point w here the

j-_"pl])e 34 enters the exlinder 1,
11s the cylinder of the engine In whicls the_ _

zd'glbton 2 travels up and down saic piston 2
' being connented by arod 3 with a erank 4 of

Uut
351is an opening in the cvlinder

The piston 2
1s provided with a {_hambel 36 \1 hich has dia-
metrically oppmlte opemnﬂs 37 1 the walls

thereof. = -- - o5
The shaft 5 is jour? naled in‘suit- | |
~able beann% 6 secured to or forming part of—

In: orrler to 100111.«1te ﬂle amount of an
which enters the Lhmnber 9, thruunh the air
s plmlded with a

- Springs. 41 surround
said rods and liave one end bearmo agalnst

the fly wheel and the other end abuttlno‘

acgainst the nuts 46, 42 are w ewhts securml

;to arms 43 which are pivoted at 44; to lugs 45 85

on the fly wheel. The arms 43 ave provldul
with projections 46 which extend adjacent
38 are stops to limit the

47 are disks, preferably made e]llptlcal 111 go
f01111 and Secured to the shatt 5 so as to turn

‘therewith, yet being capable of sliding on

said shatt. The (].18118 47 are pressed against

also by the Fremure ini‘the chamber 9.
49 are o1l wells provided with -inlets 492,
thus when oil is passed into the wells 49 it

covers the surface of the.chamber: wallg which

are engaged by the disks 47 as said disks are
‘A tight joint is thus secured at
these pomts and leakage 1s prevented, the
sald disks movmg 16110‘1311“"186 of the shaft as
they wear.  Theel hpt:tcal’ shape of the cham-
ber 49 will cause the oil to rise and fall thus

[CO

15_5 |

™ ‘

: msunng ocod lubrlca,tlon

50 mdlcates a means for pro‘ducmw a spark
at the 1gmter 81 ' 82 Is & hood secured to the |



‘o

upper poffion of the c,ylinder 1, thus f orming |

o chamber 83 which communicates with the

passage 19 by means of an opening 84.- .
‘In operation an electric spark 1s produced

in the usual way in the chamber 8 which

ienites the mixture of gasolene and air con-

 tained in said chamber and causes said mix-

10

- "exhaust escapes through the pipe 31.
- most mstantly
. “tained in the chamber 8, and as the down-

‘ture to explode. This explosion drives the
piston 2 downward; as soon as the upp

er edge
the openings 312 the
Al-

ressure 1s at-

of sald piston passes

atmospherie

~ ward stroke of the piston has compressed the

13

ber.

down far enough to completely open the valve

.- '20

air in the chamber 9, and in the pipe 10, the
valve 14 will be opened by the pressure of the

“air, which .]1)111'6 air will enter the chamber 8
t

and expel the exhaust gases from said cham-
ter the valve 14-has been pressed

18, which is mounted on the same stem with

.25

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 earries with 1t the

. a perfect mixture of air and gasolene.

in of the air resulting 1n

gasolene, the rushin
1t 1s

~ advisable to have pure air enter the cham-

~ ignited by the burnin
. mature explosion. _
~ the upward direction, the valves 14 and 21

_'40-. will be closed as soon as the openings 31*.are

~ “the crank 4 reaches its upper position the

~ ber 8 first to drive out the remaining exhaust
" pasesasif a mixture of gasolene and air were
immediately introduced into said chamber 8

said miixture would be liable to' become
exhbust, causing a pre-
the piston travels in

’

“covered by the piston and compression of the |
mixture takes place in the chamber 8. When |

~_.compressed mixture is again igmted and the

45

- ing theu
" is sucke t |
~ .opening the valve 13, and into the chamber

g0

operation : |
' ward stroke of the piston 2 pure air
‘through .the inlet 12, the suction

9. This pure air is compressed on the down-

ward stroke and driven into chamber 8, as
C re.  As soon as the piston has
reached its lowest point and starts upward

described above.

~again the valve 11 is closed by suctjon and

55

60

under pressure, can

1o air in the pipe 10, which air might still be |

an be sucked into chamber
9 from said pipe. ' . '

The regulation of the amount of air which

onters the chamber 9, is effected as follows:

As the shaft 5 is rotated and with it the fiy
wheel 7, the centrifugal force will cause the

weiochts 42 to fly outward and swing the

o

 arms 43 on their pivot, if the speed should

- 65

air injet 12

oxceed a certain hmit.
jections 46

opening 37 and

just described 1s repeated. Dur-

This causes the pro-
to move the ring 38 toward the |
sothatonly a’small amount of air | a fuel inle* ¢

855,115

ki

‘can enter the chamber 9. On thenext down-

ward stroke the pressure of the air mn the

| chamber 9 and the pipe 10 will not be great

enough to open the valve 18 so that only »
small amount of pure air enters clramber 8
and no explosion occurs. A’ throtthng-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. Itis 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
through the opening 35 mto

the outer air. The piston is thus effectually

cooled at each stroke. In order to prevent
‘the pressure ot the air in the passage 19 and

the chamber 20 from forcing gasolene along
by the stem 28 of the valve 25, 1 provide the
hood 82 which forms the chamber 83 and
connect said chamber with the passage 19 by

| means of the opening 84 With this arranges-

ment the pressure on both sides of the valve
925 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.

Iclaim: -
1. In aninternal combustion engine, a cyl-

inder having two inlet ports and an exhaust -

port, & piston arranged to reciprocate n said
cylinder, an inlet for compressed alr 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 cyhin-
der, a fuel inlet connected with said passage,
s 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 evlin-
der and then also the said passage, and an-

other inlet valye controlling the connection

of said passage with the cylinder.

¥ * - ¥

9 Tn an internal combustion engine, a cyl-.

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 cylin-
der, a passage leading from said compressed
air inlet to the other inlet port of the cylinder,
nected with said passage, a
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20

passage, so that air will first enter the cylin-

25

35

855,115

valve contrqlling the connection of the c_om;-_-s_ '
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 cvlinder and

then also the said.passage, another inlet

valve controlling the connection of said

passage with the cylinder, and g fuel inlet

~valve controlled by the second-named inlet
valve, controlling the admission of fuel to

sald passage.

3. In an iriternal combustion engine, a cvl-

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 cvlinder

inlets, one of said inlet valves being connect-
ed with the valve controlling said passage,

an 1nlet for compressed air leading to the

engine between the two eonnected valves,
and a fuel inlet leading to said -connecting

der through one of its inlets and will then
pass through the said passage and mix with

fuel before entering the other inlet of the cyl-

inder. o o _-
4. In aninternal combustion engine, a cyl-
inder having two inlet ports and an exhaust
port, a valved connection between the.two

30 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 1nlet port. o
5. In an internal combustion engine; a cyl-

inder having two inlet ports and an exhatst |

5 e o —

port, a passage connecting the two inlet ports,

a valve controlline the admission of com-
‘pressed air to said passage, another valve
conhected with the first-named valve and
controlling the direct admission of com- 40
pressed air to the ecylinder, a third wvalve
controlhng 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 43
‘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. Inaninternal combustion engine, a ¢yl- 5o
inder having two inlet ports and an exhaust
port, a passage connecting the two inlet ports,
a valve controlling said passage, another
valve connected with the first-named valve
and controlling one of the cvlinder inlets, a 55
compressed air supply leading to the engine
between said valves; another valve closing
the second eyvlinder inlet, means for supplyving -
Hfuel to said passage, and a cap forming a
chamber in communication with said pas- 60
sage and inclosing the valve stems entirely
‘to prevent the escape of fuel along the stems.
 In witness whereof, I have hereunto siened
-my name 1 the presence of two subscribing
witnesses. - '

_ _ PAUL METZLER.
Witnesses: | - '
' ALEXANDER J. CLINCOY,
(o, Bricuron.
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