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UNITED STATES

o 1.
PATENT OFFICE.

ALANSON P. BRUSH, OF DETROIT, MICHIGAN.

VALVE MECHANISM FOR INTER

Application filled December 23, 1826

The invention relates to valve mechanism
{or internal combustion engines and hag for
ity ptmupal ob]mt the obmumw of a sim-
ple constrvction for obtaining properly timed
operation of the valves without the use of the
usual cam shaft,

It is a further object to accomplish this re-
sult by a substantially harmonically recipro-
cating medmm sm actuated by a crank or ec-
contric together with means for translating
this harmonic mov uncnt into an mtu‘nuttent‘,
and properly timed operation of the valve.

they uu;od,s wre the provision of means OL
adjustment for eliminating noise such ad-
|uuumn[ having a negligible effect on the tim-
g, also a Snnple means for permitting con-
“vwous motion of the reciprocating mecha-
nism divectly actuated by the crank while
effecting the movement of the valve only dur-
ng a limited portion of the cycle.

With these and other objects in view the
invention consists in the construction as here-
inatter set forth.

In the drawings:

Figure 1 is a vertical section through an
internal combustion engine taken in the plane
of the 10um ocabing valve actuating rod.

Higures 2,3, and 4 ave side elevations of the
travelling fulerum lever showing the same in
different powtm 15 of ‘adjustiment.

Figure b is a plan view of this lever.

i] internal combustion engine to which
iy improvement is applied may be of any
suitable construction but pufemuly of the
vaive in the head type. As illustrated A is
the cylinder having a detachable head B pro-
v,u‘“(i with intake and exhaust passages
formed thevein such as . D is one of the
valves 101‘ closing the ez 111 ance port to the cyl-
inder from the passage € and K is the valve
stem extending out ward thr ough the head.
This stem is plovld 2d with the usual collar
I engaged by the spring & for returning the
valve to its seat.

The valve actuating mechanism comprises
a crank or eccentric shaft FL driven from the
engine crank shaft I by suitable gearing (not
shown) giving a two to one ratic. Cranks or
eccentrics J on the shaft H are connected by
pitman rods K to reciprocatory rods I. slid-
ably engaging bearings in the engine block
and e\temhno upwmd through “the- head.
The upper end of each rod is preluu bly 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

WAL~ COMBUSTION ENGINES.
Serial No. 156,653,

nut M’. To the upper end of the extension
M is pivotally attached at N a rocker lever O
the free end of which is provided with an
anti-friction rolier P resting upon t ho upper
end of the valve stem E,
To obtain the desired intermittent actua-
mon of the valve D the rocker O constitutes a
ravelling fulerum lever which cooper ates
w1ih a beamw member € arranged theve-
above. The member Qs pl.mudbjy provided
nits under side with o flat ox stmight surface
and the member O hag its upper surface so
i slﬁoncd that during & poition of ' the cyele
¥ the crank shaft I it will vock in contact

yith {,uo surface of the member . T m fusli-
joned surface is also of such g (.h(m acter that

in the initial position of the movement ()_J‘L the
valve the fulerum or bearing point 0‘&" this
siinfuce is located adjacent to the axis of the
valve stem 15 while during the su bsequez
rocking movement of the momou O the ful-
crum travels oubw ald towards the end pivot-
ally connected at N to the member M. This
has the effect of a Tow velocity opeéning and
closing movement of the valve with positive
and no,gativc acceleration respectively during
the opening and closing movements.

As has been stated the valve D remains sta-
tionary during the greater pulm(n of the
(y(]ﬂ of the crank 4. During this interval
the rocker G is out of contact \mth m@ member
Q Lwd the continuous movement of the rod L
merely changes the angle of the member ©
‘m(l canses 1 short tr avelling movement of the
reller P over the upper end of the valve stem
I, This free movement is obtained by pro-
viding a clearance on the hub oi tue rocker
O in which the roller P i
clearance being indicate Agwh lhﬂ deamnce
pref embly extends to a pomt R on the lever
side of the axis of the roll P at which point
the main arc S of the cam portion of the Tever
O starts. = At the end of this main arc is a

angent are 87 of smaller radias which con-
tacts with the sur tace of the wember €} in the
full open position of the valve. Adjustment
of the timing may be effected by the ] cnothen—
g or shomemno of the extension M of the
vod L through its threaded connection there-
with.

To assist in the initial setting of the valve
mechanism and also to ])IOVld(, for adjust-
ment to eliminate noise, the member Q) is pro-
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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naled in bmungs in a bracket member T’
mounted on the head B. The opposite-end
of the member Q is adjustably secured to a
post U, the lat ter being threaded at its upper
end and passing *thUOh an eye.in the mem-

“ber @ while lock auts U’ a.bove and below said
sin‘any desp“od ,

meimbex serve to hold the s
position of adjustment: Thus the under sur-

face of the member € may be so positioned.

in relation to the lever O that while permit-
ting the full seating of the valve

: Vcry slight additional clearance.

The opemmon of 'the mechanism will be
understood without further deseription but

1 brief it'is as fgllows During the por umn~

of the cycle when the valve D is st ationar 5
the rod Limoves to the poql fon shown in I

I("..

* - ure4 from the position shown in Figure 2 and

- mainder of the cycle the rocker O s

25

30

2.
<

Cenrring at

“fact

back again to the position shown in i igure 2.

This movement causes the roller P to travel
over the upper end of the valve stem & mth-
out eﬂectmg any actuation of said stem by
reéason of the clearance R. During the ye-
1 con-
tact W]bh the miember Q) this contact firgt.oc

the point R n& thien tr‘woﬂmw
outward to the portion 3’ aLl then again
baclowaid to the point R’ 'This completes
the cyele duriiig which only a small portion
ot the angular movement of the member O
i uIecthe in moving the valve. By reason
of this lmited nfmlm movem“n* there 1is
wry ittle lateral thrust upon & the rod L due
to the rolling contact of the rockes. This
thrust is further minimized by reason of the
that the fulerum plane or under face of

the member Q is Jubshmbmlly at right an-

40

60

gles to the axis -of the reciprocating rod Ii.

and “the pivot N which .connects said vod
with the roc ko s located at a peint in rela-
tionto the rocker curve having theleast lat-
eral ‘deflection.  As & consequence the very
slight lateral thrust may be taken care of
either by the spring of the rod B o1 by clear-
ance of said rod-in 1ts bearings or by a slight

slipping of the rocker on the member Q.
None of these movements is sufficient to be in

any way detrimental. The sprlng of the rod
Ii 18 facilitdted by pr oviding a clearance for

said rod in its passage fmouﬂh the h(ad B
-asg iidicated at V.

' Some of the advanta ges sof the o:)zlstructio'n

above described are
First—The actuﬁmo Vﬂlvo shaitig lomloi

~in the crank case where itis ‘mmy suppliad

with’abimdant Tubricant.

Second.—The ~ actuating “mechanism in-

chading thevalve crank shaTt, pitman-and ve-

mpromhno rod is positively : actuated in- both
directions which feduces the inertial elements
reacting on the valve.

Third. —The velocity. of the valvo in leav-
mg and returning to its seat is determine rl
by the proximity "o the axis of the valve of
th@ terminal point of the travelling Fukwm

¢ there'is but’

valve comprising a crank sh
rod- confing

“otally atta

1,710,291

also kby the ve loc"‘uy of the reciprOmtino rod

V at 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 neglhgible wear of the tiaveling ful-
erum and wear in-the bearings and joints up
to the pivotal connection between the rod and

the rocker will have only negligible effect on:

ﬂm velocity of said parts.

Fourthi—The member Q which forms the
stationary bearing for the travelling fulerim
is held in vigid. velation to the valve seat but

is capable of a slight vertical adjustment.
~This
per portion of the roller P and forms a gnide 8

member is-also ‘slotted to receive the up-

hear ing for said volier and lever O ‘w].l.ho
the same i om Iateral 01@191 acement.
What I claim as my invention s .
1. In an internal comhusucn engine, *he
combination with an- 1‘1w“ﬂ]ﬂt0ﬂﬂy (\pez vted
valve, of an. actuating -mechanism

comprising a continuonsly and substantially

- hay nma-o(my reciproe th@ﬂ i “(‘ a rocker mem-
“ber pivotally attached at ¢

aone

end ? to said yod
and ha wing its opposite end bearing on the
valve gtemy and a mtmnzwy member-¢ cooper-
ating with said rocker out of contact there-

with during a 1)*)1”*011 of the )cmplocmng
eyele and. contac therewith ai o point

adjacent o the h'-' mn of said rocker on'said
stern anrl proviied with » travelling 1
for gnid rocker durh {7 the remaln iel m the
cyde,

2. In"an internal con’lbdsé"ion e'nO'i'neq the
combination with ‘a valve in the hmm of
mechanism for intermittently actuating taid

aft driven from

shattin a twe ‘0 oneratio, a
ously reciprocat nd by said fivst
mentioned crank shaft, u rocker member piv-
ched at onednd to- h0 upp

of gaid rod-and provided with an anti-fri
tion bearing at its opposite eﬂd upon - the
valve stem and a COOpera hnp member loca wtcd

the éngine crank’

-above said rocker, said member and said rock:

er having their adjacent faces so fashioned
as to ploduce a travelling fulcrum engage-

i

ment-during a portloa of the cye]n mitml‘V :

engaging at a point ﬂﬁqaaent to the bmwrmﬂ
on the valve stem and remaining out of con-

tact during andther portion of the cyole

3. In'a Vﬂlve mechanism for intérnal.com-

bustion nngm@q the combination with a valve

fulerom

iy

therefor..

a0

100

110

in the head having an upw ardly extending -

S[Cﬂl and re S‘]l’ll’lh means 0}102101310 ihe same

for -effacting the closing of the valve, of a
“valve crank slnft fh‘lvf‘ﬂ In atwo to ore ratio

from the engine crank shaft; a reciprocating
rod actuated by &aid 1lve ‘cranlk shaft, a
rocker having one end pwotally attached to
said rod and p1”ov1dc(1 at its opposite end with
a rollerresting on the upper end of said valve
shermn, a membet located a above said rocker to
be out of contact therewith during a portion
of the cycle, said rocker having a cammed

12000

130.
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upper face for founing a h'avellillo' fulcrur
engagement with said upper roember during
another portion of the cycle initially engag-
ing therewith at a point adjacent to the bear-
ing on said valve stem.

4. T a valve mechanism for internal com-
bustion engines, the com )mfmrm witha valve
in the head hay ‘ing an upwardly extending

stem and resilient means engaging said stem
for effecting the closing of the vs alve, of a
valve crank shalt driven in a two to one ratio
from the engine crank shaft, a vod positively
connected to and umunuous]y reciprocated
by said valve crank shaft extending upward
p‘u iel to said valve stem, a rocker htmnw
one end pivotally attached to said rod and
provided at its opposite end with a roller
bearing resting on the upper end of said valve
steny, aaid rocker having a cammed upper
Tace which inclines dow: nward from adjacent
is of the valve stem during the great-
n of the (jy(,m and inclines upward
during the remainder of th“ cycle and a memn-
Bos lmy_mn a substantinlly Horizontal lowes
Tuce ;n'x'muzei above and cooperating there-
with to form a traveiling fulerum thevefor
during the last mentioned portion of the cycle
initia Elw engaging at a point adjacent to the
beari: g on # aid sfem. :
hodna ml\v e mechanism for internal com-
busihm engines, the combination with a valve
In the head baving an upwardly extending
stem and vesilient means engaging the same
for closing the valve, of a valve crank shaft
mm\n ina vwe to one ratio from the engine
crank shaft, a rod positively connected to
and dLUuL((‘(] km saicd valve crank shaft ex-
tending upwmd therefrom, a rocker pivot-
a ached at one end to said rod, a roller

ab i opp(]mtb end of said rocker resting on’

the upper ond of said valve mem, a member
.l’lhh)“(‘(; above and cooperating with said
rocier to ferm a travelling fulerum therefor
dmm;; a portion of the cyc cle 1mtuuly engag-
E“ g ufapoint adiacent to said stem and means
for "ul usting Suld rocker 1n Jexatmt; to sald
coeperating member to effect the timing of
the oper ation of the valve. _

6. 1n a valve mechanism for internal com-
bustion eng mc.g, the combination with a valve
in the head having an upwardly extending
stern and resilient means engaging the same
for cloging the valve, of a valve ank shafh
driven in  two to one ratio from the engine
crank shaft, a rod positively connected to and
actuated by said valve crank shaft extend-
ing upward therefrom, a rocker pivotally at-
tached to one end of said rod, a reller at the
opposite end of said rocker 1'est1110 on the up-
perend of said valve stem, & member arr: anged

above and cooperating with said rocker to
form a travelling falerum therefor during
a portion of the cycle initially engaging at a
point adjacent to said stem and muependent
means for adjusting said cooperating member

alter the clearance during the portion of
wl‘e cyele where said roumr 18 oub of contact
therewith.

7. In an iaternal combustion engine, the
co.ubinﬁ{:(n‘a with a valve in the head hav- 7
ing an upwardly extending stem and resiliont
ans engaging the same for effectinge the
ing of the v”]‘*m m B vod arranged sib-
i said . stem, means {or

[ERA aid ?‘MJ W @ siEh- 75

stantial '} ¢ movement, & rocker piy-

otally atmdlcd ;z,t one end 1 vod and

provided svith a toller bes its oppo-

stte end for resting o1 thie 1ot .u,n?d
wlve stem, the wy pper fuce of hébl({ rocke:r 50
ing enmmed and e o-downward from a

point adjacent to the axis of the rolle

ing the greater pmf , W 3«‘!07 a 1

ber ary above m?ﬂ; #0e Ly i

straight ‘ et with said 83

canned £ the cyele

and consti -’"imi'ﬂ-
for duyiv

means

to o'fech & 50

ance du we dcle poition che eyele ondd
to-qitict the action of the meehanisn
8 Ina valve operating mechani
s, Ghe o

1 for - 95
baation
DV ard-

ternal combustic
with a valvd in i.u he;‘('!
Ly erx"iendmv stem

1 ntcm i\

Vi n/\)}l{“] iower

eatory ro wl )1”\.’\,;
cnitof :,‘md oG

110

ZAifLi}.-—
ll]\"

e
BH
10 f\u;*"’)— Faki

or umeﬁ' on ¢
duving the remaining j\’,u on of t
cat 1011.

The combination with o valve in the
lead internal combustion engine, of an ac-
tuating valve stem projecting P vd above
said head, o bearing mﬂmh( mounted on said 120
head above said valve stem and presenting
a substantially hovizontal lower face, a vocker
membex h(wmsz 5 voller 4t one end J!"‘“"‘U’l’"
upon said valve stem with a portion of said
vocker concentric with the axis of sald voller 12
providing a slight clearance frem the lower
J’ wee of said beaving and-a cunmui portion
for forming a Lmveﬂing fulerum engigenient
with said lower face and a rod pivotally at-
tached to the opposite end of said rocker ac- 130

7t




o

In an internal combustion engine, the

comblnatvm with an-intermittently. operated
valve, of ‘an actuating mechanisn therefor

- comprising a continuousl v substant mll/ har-
Tonie: lHV reciprocating rod, a rockernember
,vaotmlly attached at one end to said rod, o
roller journaled in the opyposite cud of said
rockerandbeatingon the vilve stem-and s sta-

s pz‘ewsnting lateral  deflection 0'4;' an

a3

N
<t

50

- the engine crank shaft in a twoto one
. o

) pm.mon of the cycle, : .

R ““”])H‘L 1{7(‘31 with an' infermitte

4

tuated: from the engine with a continuous’

substantially harmonic reciprocatin'r move:

‘ment.

:10. In an 1nuerznl combustion engine, th
combination with 2 valve in the head; of
mechanism for inte ermittently actuating. S‘lld
valve comprising a crank shatt iu‘ oir. from
ratio, &
rod continucusly reciprocated by said firss
menti onnd crank shatt, n rocker member piv-
otally attached at.oneend tothe upper end of
said l'od ‘*nd baving its opposite end engag-
ing the valve stem, a cooperating men aber lo-
cated above said re cleer, s said member and said
rocker having their “d}a mt faces so fash-
toned ug to produce 2} ng folerum en-
gagement dm‘incr pov";ion o“ﬁ the cycleinitial-
ly engaging at.a pom\, J,d]a'*oht to said stem
and "emaminc out-of contact during another

tionary member cooperating wit
to provide a tie vo]’l.no fulerum ‘n
ing a pm:*]on of the cycle, 3
member b g rece /n"}"d to veceive the upper
portion of said roller and forming a guide for
ul rollor

oy duir-

.&“H,

e
x)(!

an d rocker.

Ina tm*nm combustion engi ‘”10, 1

valve, of an actuating miechaxnis b’w eror
comprising a o nmnoua:ﬁ/ and «.J)r;é,ai)LWM)f
ha A‘km).u@al]j,f reciprocated rod, a rocker mem-
ber pivotally attached at one end to-said rod
and having its oppo‘%ﬁ“e end bearingion the
valve stem, a stationary member co oparating
with said ro'*‘;er out of contact therewith dur-
ing a portion of the reciprocating cycle and

ud vocker

opposite end be:

1,710,291

dombination with an interm ittently operating -

valve Ol an actuaﬁmno mechanism thelefor

-comprising a con»muausly and harmonically

1ﬂc1p“ocuhno rod, & rocker member pivotally
attached at one Ul@ tosaid rod and having its
ing 0,4
tionary mcmber LOOP@ rating with said rocker
znd so located to be initiaﬂy engaged thereby
A point adjacent to the -bearing of said
rocker on said valve stem Whereby the velocity
of movement of the valve in leaving and ap-
proaching its seat isrelatively low, said rock-
er being out of contact with said stationary
membey- during the -greater 001'tion Of its
cycle.
14: In ¢

at
@l

nd

Teald

por iod and a closed pu‘md said closed period
being of relatively
operating said valve wamo one end engag-
ing the stemn of the v alve, means:for applying
to the other end of said vﬂve a substantially
harmonic movement, a fixed surface adjacent

to the said lever, and-an operating rocker

L, gy
She L;')ﬂ“ 4

p"OVlded with a travelling fuleram for said

rocker movable during the remainder of the

~eycleto and from a poxnu adjacent to the bear-

ing on said valve stemn whereby the Vciomty
of movunont ig relatively low.
3. In an mtunal combt 151:10?1 engine ihc,

surface on one side of said lever for engaging
snid fixed surface with a travelling contact
from ‘1 point closely adjacent to the ‘extended
ﬂ;:-:?s of the valve stem to'a point relatively re-
from said- axis whereby the harmonic
movement of the one end of said rocker is
M .\,d into a non -harmonic¢ movement, of

15, Tn an internal combustion engine,
V1

{&
of diffevent durahons, a rocker lever having
He en d engaging the stem of the valve, means
[ing a substantially harmonic move-
10 opposite end of said rocker lever,

cl]?ccnt to the extended axis of the
tem to o point re
g a

gmd xig and so positioned that said lever ig
out of contact with said surface during a por-
tion of the harmonic cycle; whereby said har-
monic hovement is translated into an inter-
mittent non-harmonic movement, of the valve.
Intestimony whereof T affix my signature.

ALANSON P. BRUSH.

7 long duration, a lever for’

.
bet valve having open and closed pemods’

ating fixed surface for engaging said
wwh A travel Hing contact from a point

clatively remote from”
95

on the valve stem;-a Sa-

80

an internal combavtxon engine, the
combinationofa poppet valve havmor an open B
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