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Application filed December 23, 1326. 

The invention relates to valve mechanism 
for internal combustion engines and has for 
its principal object the obtaining of a sim 
Ile constriction foi obtaining properly timed 
operation of the valves without the use of the 
tisual can shaft. 

It is a further object to accomplish this re 
stlt by a substantially harinonically recipro 
cating mechanism actuated by a crank or ec 
centric togethe' with means for translating 
lis harmonic noveient into an intermittent 
and properly timed operation of the valve. 

{)te" objects are the provision Of means of 
adjustment for eliminating noise such ad 
justnuent having a negligible effect On the tij}l- 
ing, also a simple mean: for permitting con 
tinuous motion of the reciprocating mecha 
nism directly actuated by the crank while 
effecting the movement of the Walliwe only dul'- 
ing a limited portion of the cycle. 
With these and other objects in view the 

invention consists in the construction as here 
in after set forth. 

In the drawings: 
Figure is a vertical section through an 

interial combustion engine taken in the plane 
of the reciproca ing vai ve actuating rod. 

figures 2, 3, and 4 are side elevations of the 
travelling fulcrum lever showing the sanne in 
different positions of adjustinent. 

Figure 5 is a plan view of this lever. 
The internal combustion engine to which 

iny improvement is applied may be of any 
Siitit ble construction but preferably of the 
vaive in the head type. As illustrated A is 
the cylinder having a detachable head B pro 
vided with intake and exhaust passages 
Cºme the Yein Stich aS C. D is One of the 
valves for closing the entrance port to the cyl 
iniei froin the passage C and E is the Valve 
stein extending outsya. I'd through the head. 
This stem is provided with the usual collar 
F engaged by the spring G fol' returning the 
waive to its seat. 
The valve actuating mechanism comprises 

a crank or eccentric shaft. H driven from the 
engine crankshaft by suitable gearing (not 
shown) giving a two to one ratio. Cranks or 
eccentrics J on the shaft Hare connected by 
pitman rods IK to reciprocatory rods L. slid 
ably engaging bearings in the engine block 
and extending upward through the head. 
The upper end of each rod is preferably pro 
vided with an adjustable extension M which, 
as shown, has a threaded engagement with the 
rod L and is locked in adjusted position by the 

with the surface of the meinlei 

Serial No. 156,653. 

nut M. To the upper end of the extension 
M is pivotally attached at N a rocker level O 
the free end of which is provided with an 
anti-friction rollier Presting upon the upper 
end of the valve stem E. 
To obtain the desired interinittent actua 

tion of the vaive D the rocker í } constitutes a 
travelling fuicium lever which cooperates 
With a bearing member {, arranged theire 
above. The member Q is preferably provided 

: its inder side with a flat of straight surface 
&nd the inheinber O has its upper surface so 
fashioned that during a portion of the cycle 
of the crank shaft it will rock in contact, 

K. The fasil 
ioneti surface is also of such a chai'acter that 
in the initial position of the novement of the 
Valve the fulcruin or bearing point of this 
sil face is located adjacent to the axis of the 
valve stem is while during the stabsequent 
l'Ocking novelinent of the member O the fal 
cruin ti'avels ottWall'd to Wyards the end pivot 
ally connected at N to the member M. This 
has the effect of a low velocity opening and 
closing movement of the valve with positive 
and negative acceleration respectively during 
the Opening and closing inovements. 
As has been stated the valve D remains sta 

tionary during the greater polition of the 
cycle of the crank i. During this interval 
the rocker O is out of contact with the meber 
(Q and the continuous limo Veinment of the rod u 
ne'ely changes the angle of the neinier O 
ali) di ca Elises a short ti'a, Velling ino Vennent of the 
roller P over the tipper end of the valvestern 
E. "This free movement is obtaine?! by pro 
victing a clearance on the hub of the rocker 
O in which the rollei, P is journailed-such 
clearance being indicated at R. The clearance 
preferably extends to a point R on the lever 
side of the axis of the roll P at which point 
the main arc S of the can portion of the lever 
O starts. At the end of this hain arc is a 
angent arc S of Smaller radius Which con 
tacts with the surface of the inenber Q in the 
full open position of the valve. Adjustment 
of the timing may be effected by the engthen 
ing or shortening of the extension IV of the 
rod L through its threaded connection there 
with. 
To assist in the initial setting of the valve 

mechanism and also to provide for adjust 
ment to eliminate noise, the member Q is pi'o- 
vided with means for slightly raising or 
lowering the same. As shown one end of 
this lever is mounted upon a shaft T jour 
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tire 4 from the position shown in Figure 2 and 
back again to the position shown in Figare 2. { 

curring at the point R and the: 

2 

naled in bearings in a blacket member T 
mounted on the head B. The opposite end 
of the member Q is adjustably secured to a 
post U, the latter being threaded at its upper 
end and passing through an eye in the men 
bel Q while lock nuts U. above and below said 
member serve to hold the same in any desired 
position of adjustinment. : Thus the lander” sur 
face of the member (Q. may be so positioned 
in relation to the lever O that, while permit 
ting the full seating of the valve there is but 
very slight additional clearance. 

... P. he operation of the mechanism will be 
understood without further description but 
in brief it is as follows: During the portion - 
of the cycle when the valve D is stationary 
the rod u noves to the positiem Ksiao Win in : 

This movement causes the roller P to travel 
over the upper end of the valve stem E with 
out effecting any actitiation of said stem by 
reason of the clearance R. D'i ing 

CC. 

tact with the member Q this contact first oe 
a traveling 

outward to the portion S and tien ag: 
backward to the point R. This complicies 
the cycle during which only a small portion 
of the angular movement of the meanbei O 
is effective in moving the valve. By reason 
of this limited angular movement, there is 
very littie lateral thrust upon the rod L due 
to the rolling contact of the rocker. This 

3 thrust is further minimized by reason of the 
fact that the fulcrum plane or under face of 
the inenber Q is substantially at right an 
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as indicated at W. 

gles to the axis of the reciprocating rod L. 
and the pivot N which connects said rod 
with the rocker is located at a point in rela 
tion to the rocker curve having the least at 
eral defection. As a consequence the vary 
slight lateral thrust may be taken care of 
either by the spring of the rod B or by clear. 
ance of said rod in its bearings or by a slight 
slipping of the rocker on the member Q. 
None of these movements is stificient to be in 
any way detrimental. The spring of the rod 
L is facilitated by providing a clearance for 
Said rod in its passage through the head 13 
Some of the advantages of the construction 

above described are: 
First.--The actuating valve shaft is locate, 

in the crank case where it is always supplied 
with abi Indant lubricant. 

Second- The actuating mechanism in 
cluding the valve crank shaft, pitman and re 
ciprocating rod is positively actuated in both 
directions which reduces the inertial elements 
reacting on the valve. 
Third- The velocity of the valve in leav 

ing and returning to its seat is determined 
by the proximity to the axis of the valve of 
the terminal point of the travelling fulcrum 

This 

the 'c- 
mainder of the cycle the rocker O is in 

valve comprising a crank sh 

1,710,291 
also by the velocity of the reciprocating rod 
Wat the time such terminal point is reached. 
This avoids noise due to wear in the parts of 
the operating mechanism as it is obvious that 
there is negligible wear of the tiaveling full 
cium and wear in the bearings and joints up 
to the pivotal connection between the rod and 
the rocker will have only negligible effect on 
the velocity of said parts. 
Fou gºffi.--The member Q, which forms the 

stationally beating for the travelling fulcrum 
is held in rigid relation to the valve seat but 
is capable of a sight vertical adjustment. 

member is also slotted to receive the up 
per portion of the roller P and forms a guide 
bearing for said roller and lever O holding 
the same from lateral displacement. 
What claim as may invention is: 
1. in an internal combustion engine, 

combination with an intermittently operated 
valve, of an actuating ?? 
comprising a continuously and substantially 
halinonically reciprocated iod, a rocker mem 
her pivotally attached at one eid to said rôl 
and having its opposite end bearing on the 
vave sten and a stationary member cooper 
ating with said rocker out of contact there 
with during a portion of the reciprocating 
cycle and contacting there with at a point 
adjacent to the learing of said rocker on said 
sten aid provided with a travelling tulerin. 

} 

for Sidi :"Kicker during 
cycle. 

2. In an internal combistion engine, the 
combination with a valve in the head, of 
nechanism for intermittently actuating said 

it driven O:n 
Pe to One i’a?io, a 

the renainder of the 

i. the engine e rank shaft in a. 
rod continuously reciprocated by said first, 
linentioned crank shaft, a rocker member piv 

totally attached at one end to the upper end 
: of said rod and provided with an anti-fric 

tion bearing at its opposite end upon the 
valve stem and a cooperating member located 
above said rocker, said member and said rock 
er having their adjacent faces so fashioned 
as to produce a travelling fulcrum engage 
inment d 
engaging at a point adjacent to the bearing 
on the valve Stein and remaining out of con 
tact during another portion of the cycle. . . 

3. In a valve mechanism for internal.com 
bustion engines, the combination with a valve 
in the head having an upwardly extending 
stein and resilient means engaging the same 
for effecting the closing of the valve, of a 
valve crank shaft driven in a two to one ratio 
from the engine crank shaft, a reciprocating 
Fod actuated by. Said valve crank shaft, a 
rocker having one end pivotally attached to 
said rod and provided at its opposite end with 
a roller resting on the upper end of said valve 
stem, a member located above said rocker to 
be out of contact therewith during a portion 
of the cycle, said rocker having a cammed 

uring a portion of the cycle initially: 
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-iechanish therefor. 
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upper face for forming a travelling fulcrum 
engagement with said upper member during 
another portion of the cycle initially engag 
ing there with at a point adjacent to the bear 
ing on said valve stem. 

4. In a valve mechanism for internal com 
bustion engines, the combination with a valve 
in the head ha Ying an upwardly extending 
stem and resilient means engaging said sten 
for effecting the closing of the valve, of a 
Valve cr’anik shaft driyerin in a tYY o to one ratio 
from the engine crank shaft, a rod positively 
connected to and continuously reciprocated 
by said valve crank shaft extending upward 
paraliel to Said waive stem, a rocker having 
One end piyotally attached to Said lod and 
provided at its opposite end with a roller 
bearing resting on the upper end of said valve 
sten, Said rocker having a camned Upper 
face which inclines downward from adjacent 
to the axis of the valve stem during the great 
er portion of the Cycle and i Clines up wald 
luring the remainder of the cycle and a jaen 
lejº haying a substantially horizontai ? (W(i. 
face arragedi above and coope'a ing tere 
with to forin a traveiling fulcruin therefor 
ding the last mentioned portion of the cycle 
initially engaging at a point adjacent to the 
Jearing Gil Said stem. 

5. i vave nechanism for inteli'na comi 
blastion engines, the combination with a valve 
in the head having an upwardly extending 
steia ankl resilient meäns engaging the Saine 
for closing the valve, of a valve crank shaft, 
driven in a two to one ratio frolin the cngine 
Craik shaft, a rod positively connected to 

2 

the upper end of said valve stem, a member 
ar'anged above and cooperating with sai 
l'ocker to form a travelling fulcrum therefoir 
(iring a polition of the cycle initially engag 
ing a. É a point aja Kºent to Said stem and means 
fo' ajasting said rocker in relatio, ta s:3il 
celerating helbel' to effect the timing of 
the Operation of tie valve. 

6. in a Valve inechanism for internal co:Y- 
bustion engines, the combination with a valve 
in the head having an upwardly extending 
sie and resilient means engaging the Saine 
for closing the valve, of a valve crank shaft, 
dive in a two to one ratio from the engine 
crank shaft, a rod positively connected to and 
act lated by said valve crank shaft, extend 
ing upward therefrom, a rocker pivotally at 
tached to one end of Said rod, a roller at the 
opposite end of said rocker resting on the up 
e!' end of said valve stem, a member altranged 
above and cooperating with said rocker to 
fo; in a travelling fulcrum therefor during 
a portion of the cycle initially engaging at a 
point adjacent to said stem and independent 
means foi’’ adljusting said cooperating member 

: ind actitiated iy said valve crank shaft, ex 
tending upward therefrom, a rocker pivot 
ally attached at One end to said rod, a roller 
at the opposite end of said rocker resting () 

to alter the clearance during the portion of 
the cycle where said rocker is out of contact, 
there with. 

7. In an internal combustion engine, the 
coinabination with a valve in the head has . 
ing an tapyvardy extendling stenn and t'esilient 
nimeains engaging the salì), for effeci ing the 

S e yaive, of a rod arranged sul 
Araliei to said S:t Elia, mens for 
ciprocitit: ; said rei With a sib 

-'a rockel pix ? ?? 
$: it! I') { } : ! 
at its Ok 

i ( sai 

i:)ii of the cycle, - 

said rock 
r 

bei ai'i'?li: k{*}' l1: ?' 
straight over face oil, of contact wit 

-? 

ie po?ition: 
action of the ne: S. 

8. In a valve operating lechanisin for in 
te na combisëion eigines, tine (Olaviination 
with a valyë in the leadi ha, yi ...,' 
?y eXtendling stein än i 'esi 
aging said stem for seati 

Deià, ring inneminiber' ÎNottin{ 
ai valve sem ani 
? ?morizonta Gwer 
callic: ; }} 
( . ) 

S: 

'e: i. 

cation. 
9. The coin!}i:};atiOIn Wiih a y?ai Á 

lead internal conubiistion engine, of an ac 
itu Laking Vaive 3tem projecti ing Filip Wat'd above 
Said head, a bearing member mot inted oin said 
head above said valve stem and presenting 
a stubstantially horizontal lower face, a rocker 
member having a rolder at one eind resting 
tion said valve steal with a portion of Sait 

cker concentric with the axis of said 'oliet '''{}{CKE 

providing a slight clearance froin the tower 
and a camined portion face of said bearing 

for forming a travelling fulcrum engagement 
with said lower face and a rod pivotaly at 
tached to the opposite end of said rocker ac 

?? 
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cobina?ion, with an i Hite’lmij 
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tuated from the engine with a continuous 
substantially harmonic reciprocating move 
ment. 

10. In an internal combustion engine, the 
combination with a valve in the head, of 
mechanisin for intermittently actuating, said 
valve comprising a crank shaft driven froin 
the engine crankshaft in a two to one iatio, a 
rod continuously reciprocated by said first 
mentioned crank shaft, a rocker member piv 
otally attached at one end to the upper end of 
said rod and having is opposite end engag 
ing the valve sea, a cooperating inenbei to 
cated above said rocker, said member and said 
rocker having their adjacent faces so fash 
ioned as to produce a traveling fulcri in en 
gagement during a portion of the cycle initial 
ly engaging at a point, adjacent to Said stein 
and Jemaining out of contact during another 

B. 

portion of the cycle. ' .?- 
11. In an internal Combustion engine, the 

combination with an intellite 
valve, of an actitiating nechasisi therefor 

... comprising a continuously substaitially 
?? ” - ? nonically reciprocating rod, a 'ocker member'. 

pivotally attached at one end ? ??( o, 
roller journaled in the opposite cnd of said 
rocker and bearing on the valve stem and 
tionary Inember cooperating wi 
to providea t'a veliing fuck'u Hi they’e för d: tr 
ing a portion of the cycle, sail stationai'. 
member being recessed to 'eceive the upper 

gide foi portion of said 'oller and forming a 
| preventing lateral deflection of said roller 
and rocker. m S. 

12. In an internal combustion engine, the 
* {& { 

valve, of Rin actuating mecha:risin here för 
coin prising a continuously and shstantially 
harmonically reciprocated rod, a rocker men 
bér pivotally attached at one end to said tod 
and having its opposite end bearing on the 
valve Stein, a stationary men be cooperating 
with Said rocker out of contact thereWith dur 
ing a portion of the reciprocating cycle and 
provided with a travelling fulcrun for saic 
rocker movable during the remainder of the 
cycle to and from a point adjacent to the bear 
ing on said valve stein whereby the yelocity 
of movement is relatively low. y 

13. In an internal combustion engine the 

Opp 

oei'ated 

1,710,291 
combination with an intermittently operating 
valve of an actuating mechanism therefor 
coinprising a continuously and harmonically 
reciprocating rod, a rocker member pivotally 
attached at one end to said rod and having its &? ??? : 

. 

tio}} airy mcimber cooperating with said rocker 
and so located to be initially engaged thereby 

a point, adjacent to the bearing of said 
rocker on said valve stem whereby the velocity 
of ovement of the valve in leaving and ap 
p'oaching its seat is 'elatively low, said rock 
er being öut of contact with Said stationary 
nember di ring the greater portion of its 
cycle. ... '' . . . 

period aid a ciosed period, said closed period 
feing of relatively long duration, a lever for 
operating said valve having one end engag 
ing the stem of the valve, means for applying 
to the other end of said valve a substantially 
harmonic inovement, a fixed surface adjacent 
to the said lever, and an operating rocker 
Siriace on one side of said lever for engaging 
said fixed Sarface with a travelling contact 
f'Gin a point closely adjacent to the extended 
xis of the vaiye Stein to a point relatively re 
tetic) Said axis whereby the harmonic 

i}{}vesent of the One end of said rocker is 
'ansa ed ino a non-harmonic novement of 

the other end of the rocker and of said pocket 
yaive. 

o the opposite end of said rocker lever, 
y 

y adjacent to the extended axis of the 
vaive Sten) to a point reiatively remote from 
said axis aid so positioned that said lever is 
out of contact with said surface durling a por 
tion of the harmonic cycle, whereby said har 

rocker with a travelling contact from a point. 

site end bearing Oin the Valvestein, a sta-. 

60 

14. In an internal combustion engine, the 
conbination of a poppet valve having an open 

7 5 
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tnonic in ovement is translated into an inter. 
mittent non-harmonic movement of the valve. 

in testimony whereof affix my signature. 

ALANSON P. BRUSH. 

  


