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o all whom & may concern:

Be 1t known that I, SaMurL LOFrLER, of

Witkowitz, Austria-Hungary, have invented
a certain. new and useful Improvement in
Valve-Operating Mechanism for Internal- |

Combustion Engines, wliercof the following
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~1s a specification, reference being had to the
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1t without Hlmrillg the valve rod 3. How-
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~4ion shown in full ines, insald figure, its high + ¢« nected with the rod 18, and, the bars 20 .

accompeanylng drawings. | |

- My mnprovement is particularly applicable

to valves provided with reciprocatory rods

arranged to be actuated by rotary cams.
My mmvention provides mechanism which

may be utilized to adjustably vary the points

m the cycle of operation of an engine at
which the valves are opened or closed, and
the period during which they remain open.

As. hiereinafter described my invention
compilses one or more members of different
cross section 1n different iregions of theinr

S dength) and héreinafter termed wedge bars, -

which may be adjustably interposed between
valve actuating cams and valve rods, or be

withdiav i, so as to control the operation of

the cams with respect to the valves, without
changing either the cams or the valves.

My mvention comprises the various novel
teatures of construction and. arrangement
hereinalter more definitely specified.

Higure I, 1s & diagrammatic view, of &

valve operating mechanisnt adapted for.

starting .an internal combustion engine in
which the outlet valve 1s rendered inopera-
tive alter the engiie has been set 1n motion.

g, 1) 18 w diagrammaeatic view of a valve

operating mechanisim adapted for starting a |

fotir eycle engine of the type which, during
the starting operation. 1s operated as a {wo

cyele engine, compiessed air being admitted

through the mlet valve. Tig. 111, is a dia-

16 grammadic view of valve operating mechan-

s adapted for changing over a four cycle

engines - g 1V, 18 a diagrammatic view of

valve operating’ mechanism adapted for
chianging a four cycle engine to operate as a
two cycie engine. | s

Redferrng to Hig. 1 1, 18 the dam shalt car-
rying the eam 2, and 3 18 the valve actuating
rod provided with the roller 4. The wedge
bar 5 1s conveniently supported by the lever
O having the pivot 7, zm& sald bar 5 1s upheld
agatnst the roller 4, by the spring 10. 1n the
position of said bar 5 shown in dotted lines1n
Fig. I, the cam 2 may rotate Ireely beneath

ever, when sald bar 5, i1s shifted to the posi-

rendered 1noperative. B .
The arrangement last deseribed may be

- Patented July 20, 1908.
Application filed May 26, 1906. Serial No. 318,795, | |

portion 11, is interposed between sald cam 2 -

and roller 4, so that the latter is uplifted and
the valve operated by the rotation of said
cam 2. - . : -

~ The valve operating mechanism shown 1n
Fig. I, may be advantageously employed in
an internal combustion engine requiring that

the outlet valve shall be positively actuated

during the starting operation, and released

| after the engine has been sef 1n motion. In

such an embodiment the rod 3 would be con-
nected to the outlet valve, and the bar 5 be

6C

presented in the position shown in full nes

during the starting operation, and in the po-
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sition shown in dotted lines during the con-

tinued operation of the engine. Moreover, it
may be observed that 1f said rod 3 1s connect-
ed with the igniter, the latter may be ren-
dered operative or inoperative at will, in ac-
cordance with the position of said bar 3.
Referring to Fig. I1; the cam shalt 13, car-
ries the cams 14, 15 and 16, and the valve

rod 18, is provided with the roller 19, which
' 8¢

bears upon both of the wedge bars 20 and 21,
although said bars extend in different planes.

‘Said bars are respectively carried by the le-
vers 22, and 24, and provided with the
springs 25, and 26, to uphold said bars in con-
65

tact with said roller 19. The cam 14, ro-
tates in the plane of the bar 20, so as to raise
the valve rod 18, when the high portion27,of
said bar-20, is presented between saud cam

and the roller 19; the position shown being

such that said cam 14, may be rotated be-
neath said bar 20, without operating said roa
18. The cams 15, and 16, rotate in the plane

of the bar 21, so that when the high portion
28, of the latter is presented beneath the

voller 19, as shown, the valve rod 18, is raised
by said cams 15, and 16, in succession, as the
shaft 13 rotates. It may be noted that the

wedge bars 20, and 27, inay be shifted mde--

pendently of each other,so thateither or both
can be engaged by the cams, or both be

advantageously employed m a four ¢ycle en-
oime, which during the starting operation
must be operated as a two cycle engine; com-
pressed alr being admitted through the inlet

valve. In such an engine it is desirable to
open. the inlet valve during a short time at
the beginning of the inlet stroke and during a

short time at the beginning of the working
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stroke, in which case the inlet valve wouldbe
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and 16, iInepers t‘vﬁ ard Lhe

[828 {}jwtmm 5
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and 21 being seb as sho oW m kg, 1

valve would be g operated 'bv bhe two cams 15,
and 16, daring the desired permdq during the
two eyele Slartimg ope rmwp ot the engine.

However, when it IS d sired to effect a four

cycie operation of the engine; the wedge bar
10 ‘r*mrda; the cams 15,

21 19 'ﬁﬁml WATRWN 8GOS
wedge bar 20, 18

infe mmﬂd 50 95 Lo render bm can: 14 opera-

f1ve auring 1{} e I’P‘ﬂ”:]fu runming of theengine,

The mechanisin last deseribed mMay also be
employed to operste the exhaust valve of an
engine fo bhe f} pﬂ lass m crined, 1n the samas

e the el valve. _
iuﬁ rrmg to B, TiE; th-aﬂ cam shaft 30, is

pi{:*ruiaﬂ-ﬁ with éﬁw cams 81, and 32, which ro-
tawte n different planes, Mr’ the valve rod 34,
18 provided with theroller3s. The wedge bar
58, [ as high portions 39, and 40, extending in
differes 1t planes
said ¢ cams 31, and 32, Said bar 38, 1s carried
Ly tae lever 41 and Pro iﬂded with the SDriNg

1 \{,“2"1

.tl:.,

42, which normally upholds it tfa,mql ahﬁ
roller 35.  When said bar 38, is in the PO~

tron snown in foll lines in Fz:’:r I the cam
31, is operative and the cam 32, inoperative,
but when said bar 38, is shifte od to the DOS1-
tion shown in dotted lines in said figure, the

cam 31, 15 rendered hmmewtwo m]ﬁ the Cain
By mp tive.
e I*eﬂl isin 1as des {*mmd may be ad-

Fant m‘"musw
@Vf:.h, engines
1{; b{} }’} 111111

to opﬁmte as two cycle en Q.;imb
stood tlm,u rollers, may

15

substituted for the rigraly prolecting hlnh

portions of the wedge bars ahove desc, ibed ;
for instance, : a5 shown in Fig, 1V, wherm
bar 43, is pmwr_ed with the rolles s 44, and
45, Wlm;h e“L-und in drife rent pimm like the
J, and 40, shown in Kig. IT1.

Al Uhm:zf-h the va?ve rods may be conven-
1ently dzs:mc:ﬂri 1¥e)

_.. -

- Cam) a,h},:i,_rht:h a5 mdir;ami in igs, 1, 11 and
111; thoy may be otherwise located.” Forin-

stencs, ns indicated in fig, 1V the valve rod

48, eztenos n ecoentric 1d ation (o the cam
siiatt 47, so that a greater exient-of motion

ed to :~;{,..,ﬁ d Tod than if the cams 49,
0, oper, ted radially thereon.

i ::; pe und m.:mf}ud that the leveis
and 24, shown in Iig. U? ana the cervespond-
ing parts in the other ficures, mav . be con-
vmllﬂnuv operated by h il 1 the manner
above deseribed. |

1t may be observed that one advantage of
thie mechanism ahbove dese ribed, is thatl Lhe
desired chanee in the ¢ operation of the engine
may be accomplished in anv desired position
of the crank shalt, because said mechanism
15 at all times ree in be aperated,

i donot destre to Hmil gives!f to the Dre-
tion ond sreangement
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modifientions -.1,-1 Jone e fherein withont

respes mrmy in 1*{3?15#3}?‘ Wibh

mplmfed for changing 1{;u}:_
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dial zﬁ,mum}_ with the

with respect to sald eams,
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i, in valve opemm'ﬁr meehamam for in-
*i:e;a:'iwl combugtion engines, the mmb mnation

with & rotary cam; of means wh rereuy the ef-
rect of said cam upon the valve may be vari-
ably dermmmeu mnpubmfi a wedge bar ar-
miﬂul to be adjusted relatively to said cam:
means pivotally supporting said bhay; ,md,
means counterbalancing said har on ifs PLV-
otalsupport, s ubxtummlh 1S set {mm

2.- 1o valve operating mechanism for in-

| tﬂn’m] combustion engines, the combination

the inlet | departing from the essential features of my 65

70

with a rotary « ¢ain; of means where eby the ef-

- Tect of said eam umm Lln,, vah & LAY be vari-

ably determined; comprising n wedege }m Q-
ranged to he ‘ullm*(*{i re Lun ely to said cain;
means supporting salid b ar for horizontal re-
C}}}iwiimﬁ with respect fo satd cam,
prising a vertically disposed lever; o pivotal

mmfﬂ”irrju between the upper end of said

stalionary fulerum al
and, o eo mm‘ﬂ 1=
i bar at
n, 5;1'1})51.;}.11L1:1.11} 253

ever aud said bar: o
dle tower end of s; Llfz e ver;
ance connected with sai
thereof opposite to said ce
sei f-ﬁrth . -
In vaive operating n'sz hantam for -

he end’
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1@111 b combustion "lnnme Cthe combination

“with two rots Wy cams of it crenf extent; GF

means wie hf the (‘M"‘ :Loof salid cams upon
the valyes may be variably (I{* termined ; com-
prising two w edge bars arrineed o be nde-
jli‘ll{i{*‘f] ty adjusted relatively to the IS
LIve eams; means uppmmw
hmmuﬂ al I‘P(in(‘!( ation with m-pea:l Lo sard
cams, comprising two independent vertically
Lc-:pmed 1eVers M)zwnalm}me( 16n befween
the upper ends of said levers and resnective
bars; and a stationary fuierim :Ll {he lowoer
ends of satd kwn whereby sald devels may
pe presented and withdys Wi adternaiion
H Ntk as
set forth. |

4. In,

Nl Um*hw
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nation

sepatine moecehnnis
{lwe coml

ralve 07
ter mu mfmm
Wi

vith two rotary eams, N um” A COIMION AN,
bt exter:ling in different plunes: of means
whereby m-b "‘-fl{*lr Of 11 CINS UPOIL I]H
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s
valves may be variably dets
]

ing a wedge bar plm u!m vwith projections re-
Spec l”v‘{}?}" arranged to register with the re-
speclive cams in altern: 1tion; and means sup-

FHIned; compris-

porting said bar for hor u.nm L] reciproeation

lransy {,..hvh with respect to the ¢
cans, subst: anha]]x‘“ as get forth,

~In testimony whereof, T liave hereunio
sioned my name, at u;umm‘* Cermany, this
] 1th day of May 1906 o
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