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To all whom it may concern: o
Be it known that I, Samvsr LorrLer, of

Witkowitz, Austria-Hungary, have invented

a certain new and useful Improvement in

- Valve-Operating Mechanism for Internal-

Combustion Engines, whereof the following
is a specification, reference heing had to the
accompanying drawings. , :
My improvement is particularly applicable
to valves provided with reciprocatory rods

arranged to be actuated by rotary cams.
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My invention provides mechanism which
may be utilized to adjustably vary the points
in the cyele of operation of an engine at
which the valves are opened or closed, and
the period dwing which they remain open,

As hereinafter described my invention
compiises one or more members of different
cross section in different regions of their

which may be adjustably intcrposed between
valve actuating cams and valve rods, or be
withdrawn, so as to control the operation of
the camis with respect to the valves, without
changing either the cams or the valves.

My invention comprises the vdrious novel
features of construction and. arrangement
hereinafter more definitely specified.

Figure I, is a diagrammatic view, of a
valve operating mechanisni adapted for
starting -an internal combustion engine in
which the outlet valve is vendered inopera~
tive after the engiue has been set in motion.
Fig. 11, is w disgrammatic view of a valve

operating mechanisin adapted for starting a.

fotir eycle engine of the type which, during
the starting operation s operated as a two
eycle engine, compressed a1r being admitted
through the inlet valve. “Fig. 111, is'a dia-
gramiatic view of valve operating mechan-
s adapted {or changing over a four cycle
engine. - Fig. 1V, is a diagrammatic view of
valve operating’ mechanism adapted for
clianging a four cycle engine to operate as a
two cycle engine. - :
Referring to Fig. T; 1, is the cam shaflt car-
rying the eam 2, and 3 1s the valve actuating
rod provided with the roller 4. The wedge
bar 5 is conveniently supported by the lever
6 having the pivot 7, and said bar 5 is upheld
against the roller 4, by the spring 10. “In the
position of said bar 5 shown in dotted linesin
Fig. I, the cam 2 may rotate freely beneath
it without moving the valve rod 3. How-
ever, when said bar 5, is shifted to the posi-

wth, and hereinalter termed wedge bars,

portion 11, is interposed between said 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 in
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 set in motion. In
such. an eimbodiment the rod 3 would be con-
nected to the outlet valve, and the bar 5 be
presented in the position shown in full lines
during the starting operation, and in the po-
sition shown in dotted lines during the con-
tinued operation of the engine. Moreover, it
may be observed that if said rod 3 is 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 5.

Referring to Fig. IT; the cam shaft 13, car-
ries the cams 14, 15 and 16, and the valve
rod 18, is-provided with the roller 19, which
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-
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 said 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 rod
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
roller 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 21, may be shifted inde--

pendently of each other;so thateither or both
can be engaged by the cams, or both be
rendered inoperative. :

The arrangement last deseribed may be
advantageously employed in a four ¢ycle en-
gine, which during the starting operation
must be operated as a two eycle engine; com-
pressed air 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
stroke, in which case the inlet valve wouldbe

tion shown in full lines, in:said figure, its high « ¢/ nected with the rod 18, and, the bars 20
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and 21 bm;lcf seb as shown in Fig. IT; the inlet
valve would HL] operamd by the two cams 15,
and 186, during the desired pemodq auring the
two ¢ wl starting ope r%!(m of the engine.
However, when it is de ssived to effect s Four
cycio operation of the engine; the wedge bar
21 is withdrawn s6 as to render the cams 15,
and 16, ineperative, and the wedge bar 20, is
inferposed so as to render the cam 14 opera-
tive during the regular running of theengine.
The mechanisin last deseribed may also be
employed to operate the exhaust valve of an
engine of the f_‘) pe last deseribed, in the same
manner as the inlet valve. .

Refer 1.111;; fo Fig. T th@ cam shaft 30, is
provided with *Ja»’h cams &1, and 32, which ro-
tate in different planes, and the valve rod 34,
is provided with iheroll ler35. The swedge | har

38, Eas hmxip ortiozs 39 ,:mlei() extending in

diﬁ’er 1t plones, nwps m’ely in registry wi Lh
said cams 31, and 3 said bar 38, is carried

iy the lever 41 and pmwded with the spring
4‘.3, which normally 1vph0] Ib it atranm, the
roller 35.  When said bar 3 uo, is i the posi-
tion shown in full lines in Rig, LII; the cam
31, 1s operative and the cam o) mopcr ative,
but when said bar 38, is shifte .d to the posi-
tion shown in dotted lines in said figure, the
cam 31, is rendered inoperative and the ¢
32 ope ra,u,we.

The mechanism last des (,um,d may be
vantageously employed for cha
eyele engines to operate as two cycie engines.
1t is to be unde rstood thlul rollers, may be

-

UDS stituted for the rigidly projecting high

portions of the wedge bars ahove desc: 1bcd
for instance, as shown in Fig IV, whcrm the
bar 43, is provided with the 1{ ollers 44, and
45; whmh e"L\,nd in diffe rent p@nos like the
pzo;ectmm 39, and 40, shown in Fig, 111,

Although the valve rods may be conven-

mtvﬂ/ d‘c‘mqm in radial relation-with the

fts, as Indicated in Figs, 1, 1
oY mEY be otbu'wh,G located, 1 “or in-
, 28 indieated in Fig, 1V; the valve rod
in eccentric relation fo the camn
that a greater extent-of motion
to said rod th w31 if the cams 49,
)uvo(,‘ dn 1\ thereon,

that the levers
and ‘M‘, sho\\«n in "]0' H, and the correspond-
ing parts in the other fi , may be con-
w‘mﬂnuv operaled by hand in the manner
above deseribed.

‘1t may be observed that one advantage of
the mechanism above dese ribed, is that (he
desired change in the operation of the engine
may be lxwomphslwrl m any desired position
;i the crank shaft, beecause said mechanism

at all times free iu be operated,

}_ do not d(m(* to limit, siveelf to the pre-

ise e of ¢ J arrangement

:)v)

(u(r‘.

Cain:

’10 1()01‘»

528,380

departing from the @entml features of my
inv (,nuon

T elaim —

i. In valve operating mechanism for in-
ternal combustion engines, the combination
with & rotary cam; of Ineans w hereby the of-
fect of said cain upon the valve may be vari-
ably determined ; (omplmno a Wﬂd;(‘ bar ar-

uu%ﬂ to be adjusted relatively to said cam;

means pivotally supporting said bar; ‘md,
means counterbalancing said bar on ifx piv-
otal support, substuntlalh as set forth.

2.-In valve operating mechanism for in-
ternal com bustion engines, the ('omblmtmn
with a rotary cam; of means whereby the ef-
fect of said cam unon the valve may be vari-
ably determined; compiising s wedge bar ar-
ranged to be ‘ui]us'm relatively to said camn;
means supporting said bar for Torizontal re-
ciprocation with respect to sald eam, com-
prising a vertically disposed lever; pivotal
(’(,m-n stion botween Lhe upper end of said
lever and said bar; o stationary fuleindi ab
the lower end of said lever;and, a counterbal-

ance connec ted with sa dd bar at - the
fheu'of opposite tosaid ¢ cam, substantially as
set ff)rth
In vaive operating ’1’10011 anism {or in-
1@11) b combustion engines, the combing L‘I(vfl
“with two rotary cams of different oxte Nt of
means wherehy the effect of sald cams upon
the valyes may be variably determined ; com:
prising two wedge bars arranged 1o be inde-
pendently adjusted relatively to the respee-
Uve cams; means supporiing said bars for
horizontal re ‘JplO( ation with respect Lo suid
cams, comprising two independent vertically
]Np()s()d levers;a pn'(mﬂ connection befween
the upper ends of said levers and resnective
bms. and a ctahmmn fulerui at the lower
ends of said leve Aereby said Tevers mayv
be presented and \V!Lhd rawd: In alternation
with 1“9}u eb to wald eams, substantially as

_set forth

4, In, valve operating mechanisin for in-
ternal w,«nbwmmu engines, the combinntion
Wit Ceams, Tavi mg A COMIOH axis,
but “in different planes: of means
u,hm(i\} uu, effect of & aid eams upon the

bly dete cined; comipris-
ing u wedge bar privided with projections re-
sper'h"'“?y arranged to register with the re-
speclive eams in (L“UHLHLJ]) and means sup-
porting said bar for horizontad reciprocation
Lransy (,h(h' with respect to the axis of ,u(i
cams, subst: dan, as get forth,

In testimony wlvemm, I lave hueunio
signed my name, at Cologne, Germany, this
1ith day of 1906,

SAJLL\I URl LOFILER

valves may be vari

Witnesses:
Louis Vanpona,

Booey ¥risernug.

end’
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