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' to the following specification in which are de-
. scribed the embodiments of my mventmn whleh', 3
o __f'are illustrated in the accemnanymﬂ‘ d1 awmg B}

-~ valve type in which oné embodiment of my in--
o Ventmn is. apphed te the valve eperatmg meeha..-:_-._
 npism. | |
45

50" previously indicated,

- applied to-the valve- operatl g mechanism of in-
 ternal combustion engine of the overhead valve
| - type, the reference ebaracters 10 and f! indicate;
BT reepeetlvely, the crank case and: the cylinder head
. 55 of an: 1nter1‘1al eombuetmn engme of the ever--'

therem but insud
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The prmelpal ObJer ef th1s mventmn 1s te pro-

_,‘mde means for automatically preventing binding

- of the parts of, or an undesir abie amouht ef' slack- -

-in, intermittently actuated power or .motion .

transmitting. meehamsme such as the valve Op-‘_’_.
. erating mechamsm ef mtemal eombustlen en_.-h.___

"f__f..gmes |

- “'It has, heretofore been propesed to attam the_’_._'--;
- end ‘outlined above, b:sr p?*emdmg means for auto= :
~matically aemetmg a part of the power or motlen' -
_._.transxmttmg meehamam so.as to mamtam in the-_.f --
“mechanism, durmg the idle mtervals in its cycles:
of operation, stress sufficient to ehmmate slack™
| elent to- ‘cause bmdmﬂ* of ‘the
- parts thereof; and to maintain the stress in the
mechanism, duru"g the Werk;mg intervals in 1t cy-
eles of eperatmn lees than that Whlch Weuld cause
Of the severa1,=__'_.
- means: of - this type whmh have been euggested
those which' have beea meet euceessful are those
which wnsmt ofa. hydlauacally damped Sprmg**-_f_

blndmg of the parts. thereef

~device. arranged to ‘take up slack in: the mecha-
‘nism and to yleld when the strese in the meeha-,-,
nism. reaehee a predetermmed limit so as to. pre--
~ vent hinding of the parts of the mechanism.

Mj‘ invention relates 10 ad.}ustmg meehanisme? .
| _.“:_..,reeker and the shaft.: PRI

To the lower side ef the hub portlen ef the___ o

rocker £3, there’ is pivotally connected a lever 26, - .

~ Which' is coextensive in length with the arm25. 30.

The juxtaposed. sides of the arm 25 and the'lever . =

26 are recessed to prowde a space in which there L

o cylindrical element 2T ‘'on . =

~ which there is formed a; nipple 28 which i is thread-;rl ]

Through.' 35 -

. ”f_._ef thetype described in the precedmg par agraphz--_

~and resides, particularly, in so constructing-and
arrangmg the elements. of the- admstl sleg meeha—'}_'- )
nism as to eliminate therefrom certain defects
. .which were prevalent in the mechamsme of the -
- type described which We e knewn prmr to the I
S .tlme of - my lnventlea D

For a better underetan'dmg ef +he nature andi’_;
Soed mto the huh pertmrl of the roeker

the nipple 28 and terminating in the’ eyhnder 21,
there extends a bore 28 which is adapted to reg~
' ister periodically with the bore 30 in the shaft 2 -
*’-‘"v.;fand through ‘which lubricant is’ adapted to be

Figure lisa fragmentary CTOSS- seetlen threughf;_f conducted into the cyllnder 21,

an 1nterna1 eembustmn engine of the everheadj;j_
- a recess in which the upper end of the push rod
14 s seated. 'There extends through the lever 26
- a bere 58 through which lubricant which leaks out” -

~of the cylinder 27 into the recess in the upper side 45 .. S |

" of the:lever may be conducted to the bearmg be-‘;' -

obJects of the present invention, reference is made:

In the aeeempanymg drawmg

Flgure 2. is a fragmentary view eh ewmg a med-}
- 1ﬁed embedzmeet of . my. mventlen apphed to the -
| _'-same type of valve meehamsm as 1s shown 1n ;tween the push rod and the lever.

N Flgure 1.

‘In Flgure 1 of uhe dramng 111 Wthh T have ae
illustrated my 1nvent10n;

thereabove.

- is loeated a “hollow

: element 3 b,
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_head valve type

eultable gmdes

-slidably “mounted in-

meunted on.’ the cylmdel

P E N T . F F I C E

In the c:rankcaee there 15 Jeur-
-nalled & eam shaft 12: on: Whlch is formed a cam 13+
‘which engages the lower end of a push rod 4,
which is shdably mounted 111 sultable gmdes (not'f )
'-'shewn) in the crankcase. o

. The reference character I5 mdleates 2 eombus-"-_a
e ,_-’_tlen chamber into which. opens & port [6-whichis. @
_}adapted te be: epened and closed by a- poppet.‘-_ S
f-valve iT-on which is provlded a stem (8- which =~ .-~
49
and exten ds tm:eugh the cylmder head t0'a point' =
A coil spring 20, which- surreunds: o
& portion of the valve stem 18, constantly: urges R

| ithe valve {71 to pe&atlon to close the port 6. o
A vocker 23, on which there is provided an arm._{- BT
T 2&- Whmh is eeated on the upper end of the valve. o W
stem 18, and an arm 25 whose outer end is dis-
‘posed vertically above the upper end of thepush
rod: 14, is° pwetally meunted on a. hollow shaft -
21 Whmh 1s supperted by - sultable braekete -22

_ which are’ e
."i;Threugh 2, pertlen of the wall of the hollow ehaftf’.d SRR

e

‘head. =~

| "_-ZE ‘which is’ surreunded by the rocker 23, there :
-.__i..eXtEIldm an opening 80, through which lubrlcan{-,;.._, SR
- which is forced into the hollow shaft by -a suit- 20.. -

" able pump may reach the bearmg between the;?{,'-*-j_f

of the outer end of the lever 25 ‘there is formed

2Biaok the-outer end of the Tecess: Whlch 1s fermed-

o between the lever 26 and the arm 25 and Whese’j'_ 50 | | o

Walle adJaeent the outer. end ef the arm and the

lever are convergent, there is located a epherleallg RN
In the c.yhnder 27, there is‘located = - -
a plunger 32 on whlch thereis pr0V1ded a reduced; SN
“extension 33 which bears against the element 31, o~ -
. Wlthm the cyhnder 21 and 1ocated_ between the-

" In the lower side’ 40 o



* 1nner end thereof and the 1nner end of the plunger =
‘32, there is prowded a, coil spring 34 which con-
| stantly urges the plunger and the element 3i out--f
R - hand,

When the englne is started the lubrlcant pump =
and
o thence, through the opening 39 and the bore 29, 3y
o . 1nto the portion of the cylmder 21 at the 1nner"-

- wardly.

.forces lubricant into the hollow shaft 21

~ end of the plunger 382 and, as long:as the engine
~is operating; maintains this portion of the cyls

o _inder filled with lubricant. During. that portion
- of each cycle of: the operatlon of the engine, dur=-

- ing which the lower end of the push-rod {4 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 IT on its-seat.
-~ However, when the rise portion of the cam comes
. into contact with the lower:end of the push rod;
- .thepushrod tmll be lifted vertlcally and the Valve:, o
20 will, through the 1ntermed1ary of the lever 20, the
~ element 31{, the rocker. 23.and the valve stem 18,
- be opened: agamst the. re51stanoe of the spring 29, -
- and when the drop portion of the cam comesinto.
. contact.with the. lower end of the push rod; the
49 spring. 20 will move the valve. onto its seat-and.
through the. 1ntermedary of the Valve stem- 18,
| the rocker 23, the element 31. and the lever 2§,
L 'mamtaln thelower end of the push 1od 1n contaot._

:'_ vnth the cam..

B Durmg the. worklng 1ntervals m the sycles of--;"
) 'operatwn of the valve oper atmg mee"ftlamsm--------*I €.,
. during--those portions of the cycles of oper atlonﬁ
- during. whleh the lower end of the push rod.is in.
- -contact’ w1th the rise and. drop portions. of the
R _ca.m——-the pressure exerted on the lever. 25 by the
 push.rod: 14 will cause the former to swing in a
~cloekwise direction about: its pivot on.the rocker
and.move-the element 31 and. the. plunger 32 in-
. wardly, forcing oil out of the. 111116'" part of the.
eyhnder and into.the hollow shaft 2{, and- thus
| reducmg the: stress in the valve. operatlng meeh-—. o
“anism. By reason of the fact that the push rodis *
L 'Workmg at a. mechanical dlsadvantage
R not apply sufﬁment foree to-the. plunger to eause_
~ev.more than a very. small volume of the lubrlcant'-.f
~to.be. discharged: from the eyhnder even though-_.-

' the bore 29 be relatlvely large

© . erted. by the spring. 34 en the plunger will push. -
s the plunger and the element 31 outwardly and
caaise the lever 26.to smng ina: oounterelockmse |
_dlrect1on about. its- plvot onh theé raocker, thus in--

‘. oreasmg the stress in. the valve operatmg mecha—

~ nism.. As the plunger moves outwardly in the
o: cylinder, the lubricant. pump will force more oil

_ﬁlled with .oil.

| If,. during the operatlon of the englne parts O
o of the valve | operating mechamsm become. ex- -
w1e -panded by heat, or by any other means,. to such

-i_ ‘and/or to cause the. valve {1 to remain open dur-

. ing the idle-intervals, the distance through which
~the plunger 32 moves. 1nward1y in the- cyllnder 21,
o dumng the. workmg 1ntervals wilk be greater thani -
- the: distance through which the plunger moves

S outwardly in. the cyhnder during the sueceechng_
idle intervals, and consequently, the mean stress_‘

in the valve operatlng mechanism Wlll be gradual-

- ”5‘* by decreased until the tendency of the parts of

1tr Wl].].

inner end of the lever 38.
between the closed end thereof and the inner end

of. the plunger there is looated a coil spring 43

__der
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the Valve Operatmg mechamsm to bmd a:od/or -'
_the tendency of the valve (T to remain open dur- -
. ing the idle intervals is elunrnated On the other
1f for any reason, during the operation
~of - the engine, the valve operating meehamsm
tends to become slack the distance through which
the. plunger 3Z2 moves outwardly in the cylinder
21, during the idle 1ntervals will be greater than

¢ -

the distance through which the plunger moves in~ . o

wardly in the cyhnder during the succeedrng

.- working mtervals 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
2¢°is sufficient to- eliminate slack in the valve op-
-eratmg mechanism,; but, although it is working
- at a mechanical advantage is not sufficient to in-
‘troduce,
,sufﬁcrent stress- to. cause binding of.. the- parts
thereof. and/or to open the valve 17 agamst the -
'-1e51stance of.‘the spring: 20.
tendeney for the. parts of the valve: mechamsme
. to bind- or become slack: and/or for the valve i1
to-remain opén during the idle intervals, the dis-
- tance through which the ulunger 82 moves out-
- wardly in.the cylinder 21, during the idle inter-
- vals, will be-equal.to. the dlstance through which
~the: plunger moves inwar dly in'the. eyhnder dur-
‘ing the succeeding working intervals,
“sequently, the mean stress in the Valve operatlng__ o
-:;mechamsm will remain constant. - - C

into the valve operating mechanism,

When. there is no-

10

15

20

and, eo:u--' L

The distance through which the plunger 32'-5'- :

moves:in. the cylinder 27 during any. cycle of the

valve. opelatmg mechanism is very small, since.

‘the peuod is very short and: the oil in the cylinder
- prevents . rapld movement of the plunger and,
eonsequentl;, no stich.: movement of the adjusting

j' mechamsm as. Would in: 1tself cause noisy .and

40-

faulty operatrou of the. Valve operatlne' mecha-- -

_;nlsm will. oceur..

In.the embodlment of the 1nventron Wthh 1s 11-

| :lustrated in. Flgure -2.0f the drawn'lg, the refel ence
‘characters. i4;. {8, 20. and 21, as in the preCEdmg
figure, . 1udloate respeetwely, the push rod, the =

| - valve stem, the valve spring and the rocker sup~
During the idle intervals.in the eycles of oper-;_-‘ "

“ation of the valve operatmg mechanism—i, e.;
=y during. those portlons of the cycles.of operatlonf_-, |
. durlng 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-

In the eyhnder there

-On the shaft.

‘Located between

pro-

-'-.lportlng shaft of valve operating mechanism of the.
-'-'type shown in. the preceding figure.
- 21, there is pivotally mounted a rocker 35 on
~ which’ the1e is. provided an. arm. 3§ which bears
‘against the. upper end of. the valve stem. (8 and
an arm 37 which termmates vertmally above the
‘upper. end. of the push: rod {4..
~the.outer.end of the arm 37 and the upper end of
" the push rod. 4. is the. outer end of a lerer 23 .
- which.is. fulcrumed on the arm 37 adjacent its ex- -
- tremity but.inwardly of the axis of the push rod. -
. In the the lower side of the lever 38, there is
"-L-VldEd a: recess in whmh the upper end of the push
into the cylinder and thus Inalntaln the cylmder '-"._"-rod is seated.. IR
. 7 There extends into and 1s secured to the hub_., .
;fportlon of.-the rocker 35 an arm 38 which car-
‘ries a eyhnder 49 Whlch is closed at its lower end

| ~and open at its-upper end..
an extent, as. would tend to cause them to bind - .

55 . _'

65
is located a. plunger 41.on Whmh there-is provided:
-a. reduced extension 42 which bears against the

“Within the cylinder,

70:

Whlch urges the plunger 4l upwardly in the cylin-

‘there extends a bore 44,

Through the arm. 39 and eomrnunreatunrr -
-at. one end with the portion of the cyhnder 40
: below the plunger 4!

| 'Whlch is- adapted to reglster perlocheally Wlth a.

75{'-.
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N _' bore 55 whloh ex:,ends through the wall of the |

‘shaft 21 and through which Iubricating oil is
adapted to be conducted o the. bearing between

the shaft 21 and the rocker 85, and through which |
Jubricant 1is edapted to be conducted 1nto the |

o oyhnder 9.

| To oonduot lubncant from the hollow eheft 2 I---.
c ;___“.-to the bearing between: the rocker 35 and the
- Jever 28 and to the bearing between the lever 38
0 and the push rod {4, there are provided a bore -
46 which extends through the wall of the shaft
94 -g bore 47 which extends through the arm 37

" of the rocker, whose inner end is adapted to reg-

S forces. Jubricant 1nto the hollow shaft- 2{ and,
.+ thence, through the opening 45 and the bore 44,
- into the portion of the cylinder 490 ‘below the
- 25 plunger 41 and, so long as the engine is operat--
.. ing, mamtmns the portion of the’ cylinder below
| ~ the plunger filled with lubricant. . Further than
.- to note that, since ‘the cylinder 40 is rigidly fixed -
to the rocker 35, the osc1lle,tory move*nents 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 2b
. determines - the stress in the valve operating -

~ mechanism, it is thought that no desomptlon of
the operation of the epparetns 1llnetrated in Flg-

ure 2 is necessary

35

-~ ister penodmeﬂly with the bore 46 and which
 terminates “at its_ outer end in the bearing be-
- tween the arm 37 of the rocker and the lever 38,
- and & bore 48 whose upper end regleters with the

" outer end of the bore &1 and which- termlne,tes]_. f'
ot its lower. end in the bearlng betw*een the lever.
38 and the push rod 4. L o
“When the engine is. sterted the lubrloelnt pump

It will, of course, loe understood the,t there may

- be substituted - for the mechanisms shown in _'
o drawing through which the dash-pot meohemsms

o400
- larly funotlonlng meohamsms

I claim:

- .1, In 1nterne1 oombustlon engme valve opere,t—

_1ng meehamsm which includes & rooker 9 mem-
ber associated with the rocker, a lever on the
L -.rooker and-in engagement with. the member, and -
- an hydreuhoally damped spring device carried by -
|  the rocker and operating on the lever to ehmlnate
- slackin and h1nd1ng of the ve,lve operatlng meoh-.-'f

anism.

2. In power or mot1on transmlttlng meoha— o
o nism which includes a pair of power or motion
'tra,nsmlttmg clements, means to elnnlne,te slack -

o in and prevent binding . of the: meohemsm in-

60

cluding a motion modifying €lement which en-
- gagesone and is carried by the other of the power
. or motion transmitting elements, and an hydrau-
o 118&1137 de;rnped spring - device oerned by one of
- 'the power or motion tra,nsmlttlng elements and
engaging the motion modifying element. . .
.. 3.Inpower or motmn transnnttmg meohanlsm'-. -
L 'Wthh 1no1udes e palr of powel or Inotlon trans-

mlttlng elements meens to ehmma,te slaok in

and prevent b1nd1ng of the mechamsm 1ncluding
a lever which engages one and is carried by the

' . - ' -
. . . .
. . - . 1 ..
. - ' - - .
' . b . .
- . - .
[ . . . "
L - . - . .
- - .
. . . . . . 1
[ - -
. - S .
- . 1
' -
' "
' - . 1 '
r '
'
[
a
'
[ 3
'

other of the power or motion tre,nsmlttmg ele-

damped spring devwe carried by the rocker and-
having a channel for connecting it to: the rocker

and enother element

mechamsm -
5. A rocker Whlch 1no1udes a body port1on a,nd

ing ‘element located - ‘between  the body of the

rocker and the first-mentioned. element, means - .
. “adapted to move the wedging element in one 20 - e
direction, and means to damp movement of the - .
_l_Wede‘Jng element the.two: last-mentxoned means = o
including an hydre,uhca,lly damped spring deviee”
which is located between the body of the rocker .
- and the first- mentxoned element a,nd engages the 2_5 s
'Wedgmg element. - S

6. In internal oombustlon engme V&lve operat- |

1ng meoha,msm whmh 1ncludes a rooker and a

Thollow rocker. shaft, & member associated with
‘the rocker, a lever pivoted to the rocker and in ¢0 . -
engagement with the member, an hydra,uhca,lly P |
. damped spring device carried by the rocker, a . =
~ channel connecting the rocker shaft with the R
- hydraulic- oyhnder of the spring -device, and . -
~ means operated by the spring device and bearing . 3%
- on the lever to el1m1nate slaok 1n a,nd b1nd1ng of

) the valve mechanism. - | e -
7. In internal oombustlon engme ve,lve opera,t- S

ing mechanlsm which includes a rocker and a-

operate at a ‘mechanical edvantage other smu--'?'-] hollow - rocker shaft, a member Opere,tmg the

U-shaped opening, a chan-

) __the valve mechanism. -

8. In an internal. oombnstmn englne Va.lve |
-'-;-operatmg mechanism- which includes a rocker =
~and a hollow rocker shaft, a member operating S
B 'the rocker, an ‘hydraulically damped spring de- .~
vice secured to the rocker, a channel for fluid
B -.oonneotmg the device - Wlth the  hollow rocker a

“ments, and an hydraulically damped spring de~ BRI

. vice oarrled by one of the power or motion trans- S
~mitting elements and engagmg ‘the lever. ST |
4, Valve operating meohenlsm thh 1ncludes

g rocker, & hollow rocker shaft, an hydraulically e
10 T

| ‘shaft for fluid supply, and a lever: erigaging the
hydrenhcally damped sprmg device, the rocker

of the Velve operatmg 5

"fa,n element pivotally connected thereto, a wedg- .

shaft, an mdependent arm carried between the .

end of the rocker arm and the operating mem-

o '_ber and having its opposite end bearing upon the R
-ospring device to: ehmme,te sla,ok 1n and b1nd1ng 60-" T
_of the Valve mechenlsm IR

GEORGE A. LOVE'IT

a0

- rocker, a lever pivoted to the rocker and contact- -

- ing the operating member, the lever and one arm .
of the rocker forming a U-shaped opemng, an” .
‘hydraulically damped spring device secured to~ . .
~ the rocker within the ' ' |
“nel for fluid leading from the spring device to -
the. rocker shaft, ‘and means operated by the

j'sp:fmg device tendlng to Spread the arm and -
“lever apart to ehmlnate slaok 1n a,nd blndlng of

50 |
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