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UNITED STATES

1,556,986
PATENT OFFICE.

ALANSON P. BRUSH, OF DETROIT, MICHIGAN,

To all whom it may concern:

Be it Enown that I, Avansox P. BrusH, a
citizen of the United States of America,
tesiding at Detroit, in the county of Wayne
5 and State of NIIC]\IUJIL have invented cer-
tain new and useful Improvements 1n
Rocker Arms for Valve-Operating Mecha-
nisms, of which the following is a specifi-
cation, reference being had therein to the ac-
companying drawings.

The invention relates to valve operating

mechanismsof that type in which the move-
ment is transmitted from the actuating rod
to the valve stem through the medium of
a rockable lever. "It is the object of the
invention to obtain a construction which
dispenses with pivot pins, which hold the
rocker in a fixed plane of movement and
which is easily adjusted. The invention
therefore comnsists in the construction as here-
inafter set forth.

Tn the drawings:

Tigure 1 is a section in the central mee
of the rocker arms;

Figure 2 is a section at right angles to
Tlgure 1;

I‘ioru'le 3 is an enlarged section through
the rocker arm detached; and

Figure 4 is a perspective view of the
fulerum bearing for the rocker.

A is the valve stem’: B is the push rod for
operating the valve arranged parallel to
said valve stem; and C is a rocker arm for
transmitting movement of the rod to the
stem. To aV01c1 the use of pivot pins, this
rocker arm is provided with béarings in the

‘orm of ceylindrical segments for engadin
respectlvely the valve stem, tod and ful-
crum, the axes of said segments being paral-
lel so as to maintain the movement of the
rocker in a fixed plane. The bearirg for
the fulcriim is formed by a recess D, prefer—
ably of cylindrical shape and formed in an
enlargetent of the rocker intermediate the
end’ portlons thereof. At the bottom of this
recess ig a cylindrical segment E and cen-
trally therveof is an apeltme B, preferably
of tapering form. At one end of the rocker
15 a second cvhndrlcfd segment G having a
central recess H and at the opposite end of
the rocker is'the cylindrical segment I. The
segments G and I face in the opp0s1te direc-
tion from the segment E. J is the fulérum
membér; which  is preferably a ‘screw-
threaded stud engaging a supporting bar K.
The lower end of this stud is formed with
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a central pintle L for engaging the recess
I and extending upon opposme sides of this
pintle is the sti dthL bearing face M adapt-
ed to engige with the cyhnducal segnient
K. The diameter of the lower portmn of
the stud J is such that it will enter the
vecess D and provide clearance for the rock-
ing of the lever.

When the lever is rocked, the opposite
ends thereof will move in sedments instead
of parallel lines. On the other hand, the
valve stem A and operating rod B bemg
arranged in parallel relation, provision must
be faade for relative movement. As shown,
the rod B is guided at its lower end only,
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penmttmo of a slight lateral movement of

its upper end to compensate for the segmen-
tal movement of the bearing portion of the
lever. At the upper end of the rod is a bear-
ing member O having a central pintle O’
for engaging the recess H in the bearing G
and hfwmo st aight faces on opposite sides
of said pmtle for eng gagement with the seg-
ment G. At the opposite end of the lever
the segmental bearing portion I is arranged
between cheel plates P secured to opposlte
sides of the rocker and which embrace the
upper end of the valve stem.

In use, when movement is imparted to the
rocker by the reciprocation of the rod B,
the cylindrical segments will roll upon the
contacting surfaces, The fulerum J being
fixed in pos1t10n will hold the rocker from

any lateral movement at the fulerum bear-

ing, the rod B being guided only at its lower

end and being somewhat flexible will accom-

modate itself to the rocker in each position
of adjustment. The segmental bearing I,
which engages the valve stem is free to slide
in contact with said stem, but displacement

of the plane of - movement is prevented by

the engagement of the cheek plates P with
the valve stem. Thus during the rocking
movement there will be a sh@ht relative
lateral movement between the valve stem
and the bearing I engaging the same. There
will not; however, be 4 any Tlateral moverient
between the bearings E and the -bearing
faces M and M". The cheek plates P-engag-
ing the valve stem will hold the rocker in
its plane of movement and the slight lateral
movement of the bearing G will be taken
care of by the flexing of the rod B.

What I claim as my invention is:

1. In a valve operating mechanism, a
rocker provided with a plurality of bearing
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portions in the form of cylindrical segments
having parallel elements, cooperating mem-
bers with which said bearings have a rolling
engagement, and means carried by said
rocker engageable with said ~valve mech-
anism for holding said rocker from lateral
displacement with respect to its plane of
movement. ,

2. In a valve operating mechanism, a
rocker comprising a plurality of bearings in
the form of cylindrical segments having par-
allel elements perpendlcuhr to the phne of
movement of said rocker, cooperating mem-
bers having bearings on which said cylin-
drical segments roll on the rocking of said
member, and pintles on said cooperating
members for engaging recesses in said cy-
lindrical serrments to hold said rockable
member to its plane of movement.

3. In a valve operating mechanism, a
rocker comprising a central recessed portion
for engaging a fulerum bearing and end por-
tions.for engaging respectively the actuating
rod and valve stem, all of said portions hav-
ing bearing surfaces in the form of cylin-
drical seoments having parallel elements
and perpendmuhr to the plane of movement,
a fulecrum member engaging the recess in
said lever, presenting a flat surface for roll-
ing engagement with said cylindrical seg-
ment, and a pintle on said fulerum member
engaging a recess in said segment.

4 In a valve operating mechanism, a
rocker comprising a lever having cylindrical
segments at opposite ends thereot facing in
one direction and an intermediate cvlm—
drical segment facing in the opposite direc-
tion, the latter being formed in the recess in
said lever, a fulcrum member engaging said
recess having a bearing portion for engaging
the cylindrical segment, and a pintle for en-
gaging a central recess in said segment, and
cooperating members for engaging the op-
posite end bearings, one of said cooperating ¢
members being held from lateral displace-
ment and the other of said members being
free for a limited lateral displacement.

5. In a valve operating mechanism, a
rocker and a cooperating bearing, the one
having a cylindrical segment and the other
a non-parallel surface, and a pintle on one
of said members engaging a recess in the
other, compelling a relative rolling move-
ment.

6. In a valve operating mechanism, a

rocker provided with a plurality of bearlno
portions in the form of cylindrical serrmonts
and parallel elements, cooperating elements
with which said bearings have a rolhng en-

gagement, and a rolhnoP fulerum interme-
diate to the ends of said rocker formed at the
base of a recess in said rocker.

7. In a wvalve operating mechanism, a
rocker having a cylindrical recess formed
therein intermediate the ends thereof -and
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provided with cylindrical segments at its
extremities, a cylindrical segment located in
the recess in said rocker, cooperatlnrr mem-
bers having bearings on which said cylin-
drical segments roll on the rocking of said
rocker, and means for holding said rocker
from lateral displacement with respect to its
plane of movement.

8. In a valve operating mechanism, a
rocker having a cylindrical recess formed
therein and pronded with cylindrical seg-
ments at the opposite ends thereof, a cyhn-
drical segment located in the.recess of said
rocker, a fulcrumed member having a flat
surface for rolling engagement with the cy-
lindrical segment in said recess, and coop-
erating members for engaging the segments
at the oppomte ends of said rocker.

9. In a wvalve operating mechanism, a
rocker provided with a plurality of Learmw
portions in the form of cylindrical swments
having parallel elements, cooper‘ltlno mem-
bers with which said bearlnnq having a roll-
ing engagement, and spaced members car-
ried by said rocker engageable with said
valve mechanism for holding said rocker
from lateral displacement with respect to its
plane of movement.

10. In a valve operating mechanism, the
combination of a rcoeker and a cooperating
bearing, one having a cylindrical segment
and the other a phne surface, and a pmtle
projecting from one surface and engaging
a recess in the other surface to compel a
relative rolling movement.

11. In a V’llve operating mechanism, a
rocker provided with a plurality of bearing
portions in the form of cylindrical seg-
ments, and - cooperating members h‘wmg
1olhn0 contact with said segments, whereby
the ratio of leverage is alternate dumnd the
rocking movement.

12. In a valve operating mechanism, the

combination of a rocker having a cyhndmcal
segment, a member having a plane surface
cooperating therewith, said member thread-
edly engaging a support for adjusting the
plane surface in a direction normal thereto,
and a pintle projecting from one surface and
enigaging a recess in the other to prevent
Iateral displacement of said rocker while
permitting said adjustment.

18. In a valve operating mechanism, the
combination of a rocker having a cylindrical
segment, a member having a plane surface
cooperating with said cylindrical segment to
form a fulerum for said rocker, said mem-
ber being rotatable to effect an adjustment
in ‘a dirvection perpendicular to said plane
surface, and a pintle projecting from one
surface and engaging a recess in the other
to prevent lateral displacement of said
rocker while permlttmg the adjustment of
said fulerum.

14. In a valve operating mechanism, the
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combination of a rocker having a cylin-
drical recess therein intermediate the ends.
a cylindrical segment in said recess, a fixed
support, an adjustable screw threadedly en-
gaging said support and having a plane sur-
face cooperating with said cylindrical seg-
ment, and a pintle projecting from one of
said surfaces and engaging a recess in the
other to compel a rolling movement while
permitting the rotation of said screw.

15. In a valve operating mechanism, a
rocker having having a cylindrical recess
formed therein, and provided with eylin-
drical segments at the opposite ends thereof,
a cylindrical segment located in the re-
cess of sald rocker, a fulcrumed member
having a flat surface for rolling engagement
with the cylindrical segment in said recess,
said member being adjustable by a rota-
tional movement thereof, a pintle projecting
from said flat surface in alignment with the
rotative axis thereof and engaging a re-
cess In the cooperating cylindrical segment,
and cooperating members for engaging the
segments at the opposite ends of said rocker.

16. In a valve operating mechanism, a
rocker having cylindrical segments at the
opposite ends thereof, a cylindrical segment
intermediate the ends of said rocker, coop-
erating members engaging the segmeuts at
the opposite ends of sald rocker, an ad-
justable member having a plane surface en-
gaging the intermediate cylindrical segment,
and a pintle in axial alignment with said
member engaging a recess in said cylindrical
segment to prevent lateral displacement of
sald rocker.

17. A valve-operating mechanism for in-

ternal combustion engines, comprising, in
combination with the valve stem and a push
rod, a rocker arm, the ends of which engage
the valve stem and the push rod, and a ful-
crum which an intermediate point of the
rocker arm engages, each of the three pairs
of engaging surfaces between the rocker arm
and 1ts associated parts comprising a plane
surface and a convex surface which rolls on
said plane surface.

18. A wvalve-operating mechanism for in-
ternal combustion engines, comprising, in
combination with the valve stem and a push
rod, a rocker arm, the ends of which en-
gage the valve stem and the push rod, and a
fulerum which an intermediate point of the
rocker arm engages, the surfaces on said
rocker ~arm which engage said associated
parts all being convexly curved so that they
rock on such associated parts.

19. A valve-operating mechanism for in-
ternal - combustion engines, comprising 2
fulerum, a rocker arm having at an inter-
mediate point a rocking mounting on the
under face of said fulerum, a push rod and
a valve stem upon the upper ends of which
the end portions of said rocker arm have
rocker mountings respectively, said rocker
mounting being arranged so that as either
end of the rocker arm is moved upwardly
its point of contact with the part cooperat-
ing with that end is shifted toward the ful-
crum and the point of contact of the rocker
arm with the fulcrum is shifted toward the
end moving upwardly.

In testimony whereof I affix my signature.

ALANSON P. BRUSH.
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