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The prlncxpal ObJer of thxs 1nvent10n 1s to pro-

: ,.'v1de means for automatically preventing ‘binding

10

- of the parts of, or an, undesirable amount of slack
in," intermittently actuated power or . motiOn

transmitting mechanisms; such as the valve op-

erating mechamsm of mtemal combustlon en-, .

gines."

It has, heretofore, been proposed to attaln the -

end outlined above; by providing means for auto=
matically adjusting g part of the power or motion
transmitting mechanism so as o maintain in the

mechanism, during the idle 1nterva1s in its cycles:
‘of operation, stress sufficient to eliminate- slack
therein out insuficient to' cause binding -of ‘the .
- parts thereof; and to maintain the stress‘in the’

mechanism, during the working intervals in its cy-
cles of operation, lesy than that which would cause
blndmg of. the parts thereof

. means of this type- which ‘have been' suggested
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those ‘which have been. mest suceessful are those

which consist of- 2. hydrauucally dampsd: spring-

device arranged to take up slack in the mecha-

nism and to yield when the stress in the mecha-.

nism reaches a-predetermined limit'so as to pre-
vent binding of the parts of the mechanism,

MJ lnventlon relates to ad;ustmg mechanisms .

of the type described in the preceding par: agraph

“and resides, particularly, in so constructing -and

arranging the elements of the adJustmg mecha-
nism as to eliminate therefrom certain defects

~which-were prevalent in the mechanisms of the -

type -described which: were known prior to the
time of my-invention:
For & better understanding of the nature and

objects of the present inverition, reference is made’ .
‘to the following specification in which are de-~
scribed the embodiments of my invention which. -

- are 111ustrated in the accornnanymOr dr avvmg
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In the a,ccompanylng drawmg

Figure 1s a fragmentary cross- -section through‘

an internal combustion. engine of the overhead

valve type in which ong embadiment of my in--
vention is applied- to the Valve operatmg meécha~

nism.

Flgure 2isa fragmentary view sbowmg a, mod-"

ified embodiment of :my invention apphed to the

same’ type of valve mechamsm as is shown in

Figure 1.

‘In Flgure 1 of the drawmg in ‘which I have, as
prev1ously indicated,
applied to-the valve- operatmg mechanism’ of in-

ternal combustion engineé of the oyerhead valve

type, the reference characters 16 and it indicate;
respectlvely, the erank case and the cyhnder head
of an internal oombustlon engine -of the over-~

Of “the several:

- which ‘are “mounted on’ the  cylinder:
“Through a portion of the wall of the hollow shaftj_
24 which is surrounded by: the rocker 23 there -
extends-an’ ops nlng *30; through which lubrlcant, T
which is forced into the hollow shaft by ‘a suit- 25
ble ‘pump’ may reach the bearlng between thev

{llustrated my 1nvent10nv

head-valve type.. In the orankcase there is jour~'

nalled & cain shaft 12 on which is forméd a cam 13-

which engages the lower end of a push rod: 4;

. whichis shdably mounted in sultable guldes (not

shown) in the crankcase.
The reference character 15 1nd1cates a oombus—
tion chamber info which opens a port 16-which is

adapted ‘6 - be opened and ‘closed by ‘a poppet‘
:valve {7 on which is provided. a stem 18- which

is" slidably “mounted: in. “suitable guldes 49
and extends tnrough the cyhnder head. toa point
thereabove.

the valve [Tto p051t10n to close the port 16.

A Tocker 23, on which there is provided an arm.
24 which is sea,ted on the upper. end of the- valve.

stem 18, and an arm 25 whose outer end ‘is dis=
posed vertrcally ahove ‘the upper end of the -push
rod- 14, is- plvotally mournted on a -hollow shaft
24 Whmh is supported by suitable brackets 22
head

rocker and the shaft..

2,011,863
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A coil spring 20, which' surrounds :
a portlon of the valve stem 18, constantly’ urges‘

15

20 .

To the lower side of the hub portion of the

rocker 22, there is pivotally connected a lever 26, 30

which' is coextensrve in length with ‘the ‘arm 25.
The juxtaposed sides of.the arm 26 and the: 1ever
26 are recessed to provide & space in Whlch there

is located a_hollow, cylindrical element 27 ‘on-.

which there is formed a'nipple 28 whichis thread-:
- ed into the hub portion of the rocker.

Through
the nipple 28 and terminating in the’ cyhnder 21,

‘there extends a bore 29 which is. adapted to reg~
ister periodically w1th the bore 3@ in the shaft 21’
- and through which lubricant is- adapted to e

: conducted into the cyllnder 2T.
of the outer end of the lever 26, there is ‘formed:
a recess in which the upper end-of the push rod

14 is seated. - There éxfends through the lever 26

2 bore 30 through ‘which lubricant whichr leaks out'

of the ‘cylinder 27 into the recess in ‘the upper side

‘of the-lever may be conducted to the bearing be-:

tween the push rod and the lever.

- Inthe outer end of the recess which 1s formed
between the lever 26 and the arm 2§ and whose

walls ad;acent the outer end of the arm and the

In the lower side
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lever are convergent there is.located a sphencal‘ ”

element 31.

In the cylinder 27, there is- ‘located

a plunger 82 on Wh1ch thereis prov1ded areduced
-exténsion 33 Wh1ch bears against the element 31,
Wlthm the cyhnder 271 and located between the

- 55
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* inner end thereof andthei 1nner end of the plunger
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32, there is provided acoil spring 34 which con-
stantly urges the plunger and the element 31 out-
wardly.

When the engine is started, the lubricant pump
forces lubricant into the hollow shaft 21 and,
thence, through the opening 38 and the bore 29,

into the portion of the cylinder 27 at the inner

end of the plunger 32 and, as long:as the engine
is operating, maintaing this portion of the cyl=
inder filled with lubricant. During that portion

of each cycle of the operation of the engine, dur=-
ing which the lower end of the push-rod 14 isin:

contact with the dwell portion of the cam 13, there

will be no movement of the push rod and: the-

- spring 20 'will maintain the‘valve 11 on its- seat.
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However, when the rise portion of the cam comes

into contact with the lowerrend of: the push rod; -
-the push rod will be-lifted vertically and the valve

will, through the intermediary of the lever 26; the
element 31, the rocker.23.and-the valve stem.: 8,
be opened:against theresistance of the spring 23,

and when the drop portion of the cam.comes into.

contact. with the.lower end of the push rod; the

spring 20 will move the ‘valve.onto its seat-and:

through the. 1nterme¢ary of the. valve -stem: i8,
the: rocker 23, the element 31 and the lever. 28,

mamtam the:lower end of the push rod in contact:

with the -cam..

- During . the workmg 1ntervais in the \.ycles of',

operationof the valve oper ating mechanism-—i: e;,

. during- those portxons of the cycles of oper atlon

during.which the lower end.of the push rodiis in

contact” with. the rise. and. drop. portions of the

’ rca.m—the pressure; exerted:on the lever 26 by the
push.rod: 14 will cause the former to swing.in a
‘clockwise direction about: itz pivot on. the rocker
and.move -the element. 31 and. the. plunger 32.in--

wardly,. forcing oil out of the. mnev part of the

+ cylinder-and into-the hollow. shaft. 2%, and thus

reducmg the- stress in thé valve opera,tmg ‘mech-
anism.: By reason.of the fact ‘that the push rod is
workmg at. a mechanical disadvantage,
not apply sufficient force to the plunger to cause

;.more than a very. small volume of the lubricant
~to. be. discharged: from the cyhnder even though

the bore 29 be relatively large

During the idle intervals.in the cycles of oper-
“ation. of the valve.operating: mechanism—i, e.;.
i during. those portions of the cycles. of’ operatlon,
durmg which the lower end of the push.rod is in.

contact. with the dwell portion of the cam-—the

force exerted by the lubricant plus-the force ex~ -

exted by the spring. 34 en the pluniger will push

. the plunger and the element 31 outwardly. and
caiise the lever 26-to swing in a counterclockwise
direction about its- pivot.on the rocker, thus in--

- creasing the stress in the valve operating mecha-

A

5

nism.. As the plunger. moves outwardly” 1n the

cylinder, the lubrlcant pump will force more oil
inta the cylinder and thus ma,mtaln the cyhnder )

ﬁ‘ﬂed with _.oil.

If,. during the opera.tlon of the engine, parts
of’ the valve operating. meéchanisin become ex-
pa.nded by heat, or by any other means, to such

an extent as would fend to cause them to bind ..

and/or to cause the valve {1 to remain open dur-
ing. the-idle-intervals, the distance through which
the plunger 32 moves. mwa,rdly in the cyhnder 21,

dumng the working. intervals, will be’ greater than.

the: distance through which the plunger moves:
outwa.rdly in. the cylinder,. during the ‘succeeding

idle intervals; and, consequently, the mean stress
in the valve operating mechanism will-be gradual-
Iy deereased‘ until the tendén_e’y .of the parts of

‘troduce;

it will

2,011,863

the valve operating -mechanism to bind and/or
the tendency of the valve T to remain open dur-
ing the idle intervals is eliminated. On the other
hand, if, for any ‘reason, during the operation
of ‘the engine, the valve operating mechanism
tends to become slack, the distance through which
the plunger 3% moves outwardly in the cylinder
21, during the idle intervals, will be greater than

" the distance thirough which the plunger moves in-

wardly inthe cylinder, during the succeeding

- working intervals, and, consequently, the mean

stress in the valve operating mechanism will be
gradually increased:until the slack in the mech-
anism is eliminated. It will, of course, be under-
stood'that the force exerted by the lubricant plus
the:force exerted by the spring 34 on the lever
20"is sufficient to eliminate slack in the valve op-
erating mechanism; but, although it is working
at a mechanical advantage, is not sufficient to in-
into the valve operating mechanism,
sufficient- stress. to. cause binding: of. the- parts

(1]
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thereof and/or to open.the valve 17 against the

resistance; of ‘the spring 20. When: there is no

tendency for:the parts of the valve mechanism:
-to bind-or become slack-and/or for:the valve. {1

to-remain opéen durmg the idle intervals, the dis-
tance through which the plunger §2 moves out-
wardly in.the cylinder 21, during the idle inter-
vals, will-be-equal-to:the dlsta.nce through which
thv plunger moves inwar dly in“the cylinder, dur-
ing the succeeding working intervals, and, con-

-sequently, the mean.stress in the Valve operating

mechamsm will remain constant. -

The distance through which- the plunger 32

moves:in-the cylinder 27 during any cyclé of the

valve ‘'operating meéchanism is-very small, since. -

the period.is very short andthe oil in the cylinder

prevents . rapid- movement: of the plunger and,

consequentlj, no such movement of the adjusting
mechamsm as.would in.itself cause noisy and

faulty: operation of the valve operating .mecha--

nism will. occur.: ]

_In the embodiment of the invention which is il-
lustrated.in Figure:2.of the drawing, the reference
characters.i4; {8, 20-and. 21, as in the preceding

40-

figure, indicate,- respectlvely, the .push rod, the -

valve stem, the-valve: spring and the rocker sup-

‘porting shaft of valve operating mechanism of the

Oon the shaft
there is pivotally mounted a rocker 35 on

type.shown. in'the preceding figure.
215,

whlch there. is. provided an.arm. 3§ which bears

against the upper end of. the valve stem {8 and
an arm 31 which terminates vertically above the
upper. end. of . the push:rod {4.. Located between
the.outer end of the arm 37 and the upper end of
the push rod. 4 is the outer end of a lever 38
which.is. fulcrumed on the arm 37 adjacent its ex-

tremity but inwardly of the axis of the push rod.
In thethe lower side of the lever 38, there is pro-

“vided a.recess in which the upper end of the push

rod is seated..

There extends: into and is secured to the hub
portmn of.-the rocker 35 an arm 29 which car-
ries a cylinder 49 which is closed at its lower end
and.cpen at its-upper.end.. ' In the cylinder, there

is located a.plunger 41 on which there- is provided-
-a. reduced extension 42 which bears against the
Within the cylinder,

inner'end of the lever 38.
between: the closed . end thereof and the inner end
of the plunger there: is located. a .coil spring 43
which urges the plunger 4 upwardly in the cylin-
der.-. Fhrough: the: arm. 39 and communicating
at.one end with the portion of the cylinder 40
below: the. plunger 41, there extends a bore 44,
which is- adapted to register periodically with a

55
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shaft 21 and through’ which lubricating oil is .

10

15

20

25

30

35

40

50

2, 011 863

bore 45 which extends through the wall of the

adapted to be conducted to the bearing between
the shaft 21 and the rocker 35, and through which
lubricant is adapted to be conducted into the
cylinder- 0.

To conduct lubricant from the hollow shaft 21
to the bearing between: the rocker 35 and the
lever 28 and to the bearing between the lever 28
and the push rod 14, there are provided a bore
45 which extends through the wall of the shaft
21, a bore 47 which extends through the arm 31

- of the rocker, whose innher end is adapted to reg-

ister periodically with the ‘bore 48 and which

terminates ‘at its outer end in the bearing be-

tween the arm 37 of the rocker and the lever 38,

‘and a bore 48 whose upper end registers with the:

outer end of the bore &7 and which terminates
at its lower end in the bearing between the lever
38 and the push rod {4.

When the engineis started, the Iubncant pump

forces. lubricant into:the hollow shaft 2! and,

thence, through the open1ng 45 and the bore 44,

into the portion of the cylinder #8. below the
plunger 41 and, so long as the engine is operat-
ing, maintains the portion of the cylinder below

“the plunger filled with lubricant.  Further than

to note that, since the cylinder 48 is rigidly fixed
to the rocker 35, the oscillatory movements of the
rocker will. not cause the lever 38 to move with
respect to the rocker, and that the angular posi=

tion of the lever 38 with: respect to, the rocker 35
determines - the stress in the valve operating .

mechanism, it is thought that no description of
the opera,tlon of the apparatus illustrated in Fig-
ure 2 is necessary:

Tt will, of ‘course, be: understood that there may
be substituted ~for -the mechanisms shown -in
drawing through which the dash-pot mechanisms
operate at a mechanical advantage, other simi-
larly functioning mechamsms

T claim:

1. In internal combustlon engine valve opera,t—
ing mechanism which includes a rocker, a mem-

ber associated with- the rocker, a lever on the

rocker and in engagement with.the member, and
an hydraulically damped spring device carried by

the rocker and operating on the lever to eliminate .
slack in and binding of the valve operating mech- :

anism.
2. In power or motion transm1ttmg mecha-

" nism which includes a pair of power or motion

55
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transmitting elements, means to eliminate slack
in and prevent binding, of the mechanism, in-

cluding a motion modifying element which en-

gages one and is carried by the ‘other of the power
or motion transmitting elements, and an hydrau-
lically damped spring device carried by one of

the power or motion transmitting elements and :
- spring device. to eliminate slack in and binding

nfraglng the motion modifying element.

3. In power or motion transmitting mechanism -

~ which includes 2 palr of powel or motion trans-

3

mitting -elements, means to ehmma,te slack in

-and prevent binding of the mechanism, including

a lever which engages one and:is carried by the
other of the power or motion transmlttmg ele-
ments, and an bydraulically damped spring de-
vice carried by one of the power or motion trans-

Cmitting elements and engaging the lever.
4, Valve operating mechanism which includes .

a, rocker, a hollow rocker shaft; an hydraulically
damped spring device carried by the rocker and
having & channel for connecting. it to the rocker
shaft for fluid supply, and a lever engaging the
hydraulically: damped spring device, the rocker
and - another: element of the valve operatmg
mechanism.

5. -A-rocker which includes a.body portion.and

‘an-element pivotally connected thereto, a wedg-

ing element located between. the body of the
rocker and the first-mentioned: element, means

“adapted to move the wedging element in onhe
direction, and means.to damp movement of the.

wedging element, the two last-mentioned means

including an hydraulically ‘damped spring device -

which is located between the body of the rocker

- and the first-mentioned e]ement and engages the

wedging element.
6. In internal combustion engine va,lve operat-

ing mechanism which includes a rocker and a

hollow 'rocker. shaft, a member associated with
the rocker, a lever pivoted to the rocker and .in

_engagement with the member, an hydraulically )
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damped spring device carried by the rocker, a . i

channel connecting. the rocker shaft with the

“hydraulic- cylinder: of. the spring -device, and

means operated by the spring device and bearing

35

on the lever to eliminate slack in and binding" of .

the valve mechanism..
7. In-internal combustion englne valve operat-

ing mechanism. which includes a rocker and a-

hollow rocker shaft, a member operating the
rocker, a lever pivoted to the rocker and contact-

40

ing the operating member, the lever and one arm

of the .rocker forming a U-shaped opening,-an
hydraulically . damped ' spring device secured to’
" the rocker within the U-shaped opening, a chan-
“nel for fluid leading from the spring device to
-‘the, rocker shaft, ‘and means operated by -the

spring ‘device tendlng t0 spread.the arm and
lever apart to eliminate slack inand binding,of
the valve mechanism.

8. In an internal . combustion englne valve
operating mechanism - which includes  a: rocker
and a hollow rocker shaft, a member operating
the rocker, an hydraulically damped spring de-

“vice secured to the rocker, a channel for fluid

co-mectmg the device -with the hollow rocker
shaft, an independent arm carried between the
end of the rocker arm and the operating mem-
ber and having its opposite end bearing upon the

of the valve mechanism. °
. GEORGE A, LOVETT
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