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UNITED STATES PATENT OFFICE. 
SAMUEL LÖFFLER, OF WITKOWITZ, AUSTRIA-HUNGARY. 

WALWE-OPERATING MECHANISM FOR INTERNAL-com BUSTION ENGINES 

No. 928,390. Specification of Letters Patent. Patented July 20, 1909. 
Application filed May 26, 1906. Serial No. 318,795. 

To all whom it may concern: 
Be it known that I, SAMUEL LöFTLER, of 

Witkowitz, Austria-Hungary, have invented 
a certain new and useful improvement in 
Waive-Operating Miechanism for Internal 
Comiustion Engines, whereof the following 
is a specification, reference being had to the 
accompanying drawings. - 
My improvement is particularly applicable 

C to valves provided with reciprocatory rods 
ai'anged to be actuated by rotary canns. 
My investion provides mechanism which 

may be utilized to adjustably vary the points 
in the cycle of Operation of an engine at 
which the valves are opened or closed, and 
the period during which they remain open. 
As hereinafter described my invention. 

colipiises one or more members of different 
sts Section in different jegions of their 

s G 

which lay be adjustably interposed between 
valve actuating cams and valve l'ods, or be 
Withda\, , so as to control the operation of 
the cans with respect to the valves, without 

25 changing either the cams or the valves. 
My invention comprises the various novel 

features of construction and arrangement 
hereinafter more definitely specified. 

Figure I, is a diagrammatic view, of a 
valve operating mechanism adapted for 
starting an internal combustion engine in 
which the outlet valve is rendered inopera 
tive after the engine has been set in motion. 
Fig. I, is ti diagrammatic view of a valve 

5. 

5 

foil cycle engine of the type which, during 
tle Starting operation is operated as a two 
cycle engine, compiressed air being admitted 

Fig. III, is a dia Eli'ough the inlet, valve. 
operating mechan gaminatic view of valve 

is) adapted for changing over a four cycle 
eilgite. Fig. W, is a diagrammatic view of 
waive operating mechanism adapted for 
ciialaging a four cycle engine to operate as a 

-5 two cycle engine, : 
Referring to Fig. I; 1, is the camshaft car 

Jying the can 2, and 3 is the valve actuating 
Fol provided with the roller 4. The wedge 
bar 5 is conveniently supported by the lever 

) { laving 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 lines in 
Fig. , the cam 2 may rotate freely beneath 
it without moving the valve rod 3. How 

5 ever, when said bar 5, is shifted to the posi 5 

gti, and leeinafter termed wedge bars, 

85 operating mechanism adapted for starting a 

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. II; the camshaft 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 
tites 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 can 
and the roller 19; the position shown being 
such that said can 14, may be rotated be 
neath said bar 20, without operating said rod 
18. The calms 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, inay be shifted inde 
pendently of each other, so that either or both 
can be engaged by the cams, or both be 
rendered inoperative. 
The arrangement last described may be 

advantageously employed in a four cycle en 
gine, which during the starting operation 
must be operated as a two cycle 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 would be 

tion shown in full lines, in said figure, its high c. nected with the rod is, and, the bars 20 
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- - and 2 being set as shown in Fig. I; the inlet 
waive would be, operated by the two cams 15, 

s () 
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3. 
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caia sh: 

4: 5 

sh 

5. 

and 36, during the desired periods during the 
two cycle starting operation of the engine. 
However, when it is desired to effect, 8, four 
cycle operation of the engine; the wedge bar 
21 is withdraw in 5G as to relider the cams 15, 
and i6, inoperative, aid the wedge bar 20, is 
interposed so 9s to render the can is opera 
tive during the regilar running of the engine. 
The mechanisin last described may also be 
employed to operate the exhaust, valye of an 
engine of the type last, described, in the same 
in a ne; as their let yaive. 

Referring to Fig. Si; the camshaft 30, is 
provided with the cams 31, and 32, which ro 
late in different, pianes, aiti the valve rod 34, 
is provided with the roller 35. The wedgebar 
38, as high portioris 39, and 40, extending in 
different plaires, respectively in regisfy with 
said cams 33, and 32. Saidbar 38, is carried 
by the lever 41 and provided with the spring 
42, which normally upholds it against the 
roller 35. When said bar 38, is in the posi 
tion shown in full lines in Fig. Ali; the can 
31, is operative and the cam 32, in operative, 
but when said bar 38, is shifted to the posi 
tion shown in dotted lines in said figure, the 
cam 3i, is 'eidered inoperative and the ca, in 
32 operatives. 
The mechanism last, described may be ad 

'vantageously employed for changing four 
cycle engines to operate as two cycie engines. 
It is to be understood that rolliers, may be 
'substituted for the rigidly projecting high 
portions of the wedge bars above described; 
for instance, as shown in Fig. IV, wherein the 
bar 43, is provided with the rollers 44, and 
45, which extend in different planes, like the 
projections 39, and 40, shown in Fig. III. 
Although the valve rods Islay be conven 

iently disposed in radial relation with the 
3, 2S indicated in figs, I, II, and 

ticy Jay be otherwise located. For in 
stance, as indicated in Fig. V; the valve rod 
46, eitei ds in eccentric relation to the can 
haft, 47, so that a greater extent of motion 

is imparted to said rod than if the eams 49, 
50, operated radially thereon. 

it is to be usaderstood that the level's 22 
and 24, shown in Fig. Ti, and the correspond. 

i. i. e. 

ing parts in the other figures, may be con 
veniently operated by hind in the nanner 
above described. - 

it may be observed that one advantage (f 
the mechanis!n above described, is that the 
desired change in the operation of the engine 
may be accomplished in any desired position 
of tie crank R. because said mechanism 
is at all times frce to be opeiated. 

do not, (lesire to ini 4:1, 
* (iii, 
t S; ; ; 3. 

Prangement, 
is fiat, vi. It is 

: it is lit. 

: to the pre 
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| departing from the essential features of my 
invent OI). 

I claim:-- 
i. il valve operating mechanism for in 

ternal combustion engines, the combination 
with it rotary calm; of means whereby the ef 
fect of said ca, in upon the valve may be vari 
ably determined; comprising a wedge bar ar 
ranged to be adjusted relatively to said can; 
means pivotally supporting said bar; and, 
means counterbalancing said bar on its piv 
otal support, substantially as set forth. 

2. In vaive operating mechanism for in 
ternal combustion engines, the combination 
with a rotary cin; of means whereby the ef 
fect of said can upon the valve may be vari 
ably determined; comprising it wedge bar ar'- 
ranged to be adjusted relatively to said can; 
incaias supporting said bar for horizantil re 
ciprocation with respect to said can, coin 
prising a vertically Apost lover; :, pivotal 
connection between the upper end of said 
lever aid said bar; ), stationi's fidei" in it, i. 
the iower end of said lever; indi, a, c) tilterbill 
ance connected with said bar at the end 
thereof opposite to said can), substantially as 
set forth. 

3. In vaive operating hechanish for in 
terial combustion engines, the coalinition 
with two rotary cams of different extent; of 
means whereby the eftect of sail citins upol 
the valves may be varia ibly determilled; cfm 
prising two wedge bai's l'I'lliged to be incle 
pendently adjusted relatively to the respec 
tive ca, ins; means supporing said ii) is 
horizontai reciprocation with 'espect () said 
cams, coin prising two independet, vetically 
disposed levers; a pivotal connection between 
the upper ends of said level's and '(sective 
bai's; and a stationary ful citiial : , , i.e : \{" 
ends if said levels, whereby said eye?'s lay 
be presented and withdras); in altern; it in 
with respect to silii cams, s: 1)st n}) tility as 
set forth. 

4. In Valve operating Inechanisin for ill 
terni confusion engines, tie c't indi:), ti) 
with two rotility calls, having a coin): (i) axis, 
ilt exi (Tiling in clifferent is les: (if leans 
whereby the effect, of said cy) is upon fit 
aves may be varially letti'line; c. nipiis 

ing a wedge lar privide v, it is projections re 
spectively a ranged to register with he re 
spective (ains in litern; it in; and inéans sup 
porting said bar for horizontal reciprocation 
transversely with respect, to the axis of said 
'alls, substantially as set forth. 

In testimony wereof, i lave here into 
sign cd my Dame, at Cologne, Germany, this 
| I th day of May 1906. 

SAMUE. J.) Fifi ER. 
Witnesses: 

F. : : : {}: 
Eti (Ex: 

WANI (iii, 
{R} E(33. Ei:. . 
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