
2,089,203 Aug. 10, 1937. w. R. GRlswoLD 
INTERNAL COMBUSTION ENGINE 

Filed July 22, 1953 2 Sheets-Sheet 1 

Il .005” -7'0 .005 

.28 

M. m m _De «m H N 



Aug. 10, 1937. w. R. GRlswoLD 
INTERNAL COMBUSTION ENGINE 

_2,089,203 

2 Sheets-Sheet 2 F'ìléd July 22, 1933 



Patented Aug. 10, 1937 

UNITED STATES 

2,089,203 

PATENT OFFICE 
« 2,089,203 j _ 

INTERNAL coMBUs'rloN ENGINE 
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ssclaims. (cl. 12s-9o) ` 

This invention relates to internal .combustion 
engines and particularly tothevvalve’operating 
mechanism thereof.’ ~ 

~ Automobile engineers are constantly striving 
5 to eliminate noisefrom the various mechanisms 

of the motor vehicle. One of the most trouble 
some parts of the vehicle'in this respect is the 
valve mechanism of the engine, principally be' 
cause of the expansion and contraction of the 

10 parts of the engine in connection‘with which 
the valve mechanism. is mounted, and partly 
because of the Wear that necessarily takes place 
in the operation of the parts. ' i . ' '_ 

The conventional Valve mechanism includes a 
15 poppet Valve and: a cam shaft for operating 

it. When the valve is closed there is prefer 
ably very slight clearance somewhere between 
Athe cam shaft and the valve stem, or at least 
there should be no “riding” ofthe valve stem 
on the cam shaft because in that case the valve 
rwould not be fully closed. A leaky valve `would 
soon burn or there would be a loss of power 
due to lack of compression. 

v But if'there is too much clearance the valve 
operating mechanism will be noisy due to the 
clearance being taken up suddenly. 

In most engines there is'provision for ad 
justment between the cam shaft and the valve 
stem so that a minimum of clearance may be 
provided forybut when this adjustment is made 
at aìgiven temperature of the engine the clear 
ance will increase or decrease as the engine be 
comes hotter or cooler and then a noisy mecha 
nism results or the valves will be caused to ride. 

In some cases elaborate mechanisms have been 
provided for automatically taking up this valve 
mechanism clearance without at the same time 
causing the valves to ride, and the ¿present in 
vention is concerned with this problem.. One 

40 of its objects is to provide such automatic take 
up mechanism in simple form, in compact ar 
rangement, easily assembled, easily accessible, and 
with the thought of insuring automatic adjust 
ment over a fairly wide range. j 

45 Another object of the invention is to provide 
a valve operating mechanism of this character 
which will not only adjust the clearance between 
the cam shaft and the valve butin which the 
operating part between the cam shaft and the 

50 valve will readily adapt itself to the cam sur 
face. ` 

 Another object of the invention is to so design 
' the various parts of the mechanism that in com 
mercial manufacture several parts may be sepa 

55 rately assembled into what may be termed “sub 
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assemblies” and then the whole brought lito 
getherv for convenient assembly on the engine 
itself with the parts in accessible position for 
inspection and adjustment. , 

Another object of the invention is to provide  
in a mechanism of this character for the ar 
rangement of the regulator or adjusting mecha 
nism on the stationary part of the engine where 
it may be easily inspected in operation and ac 
cessible for adjustment or removal and replace- 10 
ment. . v - y 

Another object of the invention is to provide 
automatic adjusting mechanism for Valve operat 
ing elements with means for dampening vibra 
tions occurring therein. ' A15 
Other objects of the invention will appear from 

the following description taken in connection 
with the drawings, which form a part of this 
specification, and in which: 

Fig. 1 is a vertical sectional view of an engine 
having valve operating mechanism embodying 
the invention; ' 

Fig. 2 is a sectional view taken on line 2_2 
of Fig. 3 further illustrating the valve operat 
ing mechanism shown in Fig. 1; 

Fig. 3 is a fragmentary sectional view of the 
same taken on line 3_3 of Fig. 2; 
Fig. 4 is a sectional view on line 4-4 of Fig. 3; 
Fig. 5 is a perspective View of one of the cam 

regulator structures which controls the position 
of the rocker lever fulcrum; 

Fig. 6 is a sectional view taken on line 6-6 
of Fig. 1, illustrating the aligned relation of the 
bearing points for the rocker lever; 

Fig. >'7 is a View similar to Fig. 2, showing 5 
another form of the invention, the section being 
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f on the line l‘I--l of Fig. 8; 
Fig. 8 is a sectional View substantially on the 

line 8--8 of Fig. 7, and 
Fig. 9 is a perspective view of the support for 40 

the regulating mechanism, shown in Figs. 7 
and 8. 
Referring to the drawings, I IJ represents the 

crank case' of an internal combustion engine upon 
which is secured a cylinder block II having a 45 
head block I2 mounted thereon. Within each 
cylinder is a piston I3 which is connected by a 
rod I4 with the crank shaft I5. 
As the cylinders and associated mechanisms 

are similar, a description of one of the units will 50 
suiiice for all. The head block is formed with a 
chamber I6 which overlies an end portion of the 
cylinder and communicates with a passage I'l in 
the cylinder casting. The passage I'I may be 
for either the inlet or the exhaust. A valve I8 5_5 



is provided with a stem portion arranged to be 
reciprocated in a bearing sleeve I9 carried by the 
cylinder casting and the head portion of the 
valve is arranged to open 'or close the port be 

5 tween the chamber i6 and the passage l1. One 
end of a coil spring 2D engages the cylinder cast 
ing andthe other end thereof bears against a 
retainer-2| which _is fixed to the valve stem in the 
usual manner. A tappet 22 is slidably mounted 

10 in a bearing 23 extending through a wall of the 
crank case, such tappet forming a continuation 
of the valve stem. The valve stern anditsjas 
sociated tappet may be referred to herein as the 

valve. . 15 A cam shaft 24 extends longitudinallyî of-Í the 
crank case and, in this instance, is arranged be 
low the valves and at one sidefthereof.. -A rocker _. 
arm or lever 25 is arranged between'the valve 
and a cam 9 on the cam shaft, an end of 'the 

20 rocker lever being formed with a bearing face 
26 for engagingthe valve andhaving a bearing 
roller 21 mounted ytlfi'ereon for engagement with 
the cam 9 on the cam shaft.v .. _' ’ v 
The structureso far described‘is of conven 

25 tional character and‘commonl'y employed in en 
gines'of the four cycleÀ type. ' 
In order that the regulating mechanism for 

the rocker lever o'f the valve operating mecha 
nism can be economically manufactured and 

30 serviced, I propose to associate'the same Aina 
unitary structure which canbe readily attached 
to and're'rnovedfrom the engine and I also pro 
pose to >arrangelthe ’regulator mechanism Ain a 
relation whereby' it is v"readily accessible either 

já when the unit structurei'is‘attaehed to or re 
moved from the engine. To this end,'the rocker 
levers are arranged'to ‘extend throughan open-í 
ing 28’in a side wall 'of the crank case so Vthat 
the journaled or fulcrumed _porti’o'nfthereof lcan 

40 be'carried in af'ho'using 29 which is detachably 
secured against'the outer wallfof the crank case 
by _means of suitable >studs or bolts 29’.V The 
housing 'isfformed’with a pair of vspaced walls 
39 and 3l, the upper' one of which has upstand 

45 ing bearing brackets 32 to >support a 'shaft '33 
which extends longitudinally ofthe engine. A 
removableî cover l34 encloses the shaft'and Aits 
bearing brackets, such cover being retained in 
position by bolts 35 which extend into the brack- Y 

50 ets’ and engage recesses '36' in the shaftïto pre 
vent endwise movement'thereofjV ` " ¿Y ' Y 

The roekei` lever 254 is'fulc'rumed upon a bear 
ing member 36 which 'in' turn-vis carriedV by a 
carrier 31 which is shown in> the fo‘rrnof a'cylin 

_55 drical pin'passingidiametricallytlirough an »open 
ing in the'bearing member-36'. The lower portion 
38 of the carrier pin`31 is of less diameter than - 
the upper portion 39 thereof; thus forming a 
shoulder 49 which bears against the’bearing mem 

60 ber 36, as shown particularly in Fig. 2. The 
hub 4l of the rocker lever 25r surrounds the bear 
ing member 36 and is provided with slots 42 and, 
43 through which the» pin 31' passesfand which 
permit the rocker lever to rock on the‘bearing 

65 36 in the operation of the mechanism. The up 
per end 39 of theY pin 31 has flat sides 44 which 
bear against the side'face's of the slot 43, thus 
providing a greater bearing surface between the 
rocker lever and the pin. ‘ ' 

'I‘he carrier pin 31 is mounted in the housing 
29 in openings 45 and 46 therein, and the lower 
end of the pin is provided ywith a flat face 41 
to permit oil to escape'from the bottom of the 
recess formedby Vthe opening 45. 

‘75 . lThus it will be seen that the rocker lever or 
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rocker levers are carried by the housing 29 and 
they may be assembled in the housing and then 
the housing and the rocker levers may be as 
sembled on the engine as a unit. For the pur 
pose of holding the rocker levers against undue 
turning in the housing before assembly on the 
engine, each of the rocker levers 25_is provided 
with a lug'48 `extending fromthe hub 4| and 
adapted to operate between separated ribs 49 

_ formed in the housing. Suñìcient clearance is 
provided between the lug 48 and the adjacent 
ribs»> so thatthe rocker levers will have slight 
movement about the axis of the pin 31 for the 
purpose of‘permittin‘g‘the rocker lever to prop 
'erly >position itself >relative to the cam shaft. 

Therefore; since the rocker lever 25 is support 
ed inthe housing 29 on the axis of the pin 31, 
and< since theroller 21 and the bearing face 
28 :are aligned with the carrier pin 31, the roller 
will automatically ñnd its bearing on the `cam 
face and there willbe no binding or uneven wear 
ing of the roller or cam. I f f Y ' 

In the form of the invention shown'in Figs. 1 
to 6 inclusive, the carrier>31 is ’so supported 
thatin the operation' of the-mechanism'fthe car 
rier will be moved laterally 'er vibrated-ïso Ithat 
it may co-operate withîthe regulating or ad 
justing mechanism which .positions it axially in 
its support. 'Thus the carrier pin 31 is mounted 
in the housing 29 not only for-axial movement 
in the openings 45'and 46 but also for slight lat 
eral movement` therein; Thus, as indicated on 
the drawings in Fig. 2, thereîis diametral clear 
ance" of from two to ñve thousandths of an inch 
between ‘the cylindrical surfaces ofthe portions l 
38 and 39 of the pin 31 and the openings or re 
cesses 45, 46, respectively,'of the housing. This 
ismorelthan enough clearance for the normal 
axial movement of the pin for'adjustment of 
the'fulcrum of the rocker lever 25, so that when 
the cam 9 of 'the cam shaft 24'reaches a position 
where it starts to'raise‘fthe rocker lever 25, it 
also ten-ds to move the lever'endwise or -towards 
the left> in Fig. 2 and this moves the pin 31 lat 
erally so that the clearance is all on the right 
hand side thereof. Then as the roller» 21 Vrolls 
down the other side of the cam 9, under urging 
ofthe valve'spring 20, the rocker lever 25 is 
urged toward the right in Fig. 2‘and'the'pin 31 
is moved slightlyto the right so that Í all of the . 
clearance is then on the left-hand side of the 
pin. ' In' the rapid rotation -of the cam shaft 24 
this setsl up aV lateral vibration'of the pin 31 and 
facilitates the operation of the regulating mech 
anism. 'Y ' ' 
The regulating or adjusting mechanism for the 

fulcrum ofïth'e rocker lever 25 is mounted on a 
stationary part of the engine and as shown, it is 
supported on the shaft l33 which is mounted in 
the brackets 32 of the housing 29. This regu 
lating mechanism may be assembled Separately 
and the assembly is then threaded on> tothe 
shaft 33. Two of these mechanisms are shown in 
Fig. 3, one on either side of the bracket 32. 
They arev alike except that they are reversed'rela- . 
tive to the bracket 32. » 
As assembled in place on' the shaft 33 the reg 

ulating or adjusting mechanism comprises a cam 
55 adapted to rotate on the shaft 33 immediate' 
ly above the pin 31. Its periphery is in contact 
with the upper end of the pin which carries’ the 
rocker arm, so that therdirection- of vibrating 
movement of the contacting surface of the pin, is 
tangent to the surface of the cam.` The cam is 
Shown as slightly offset relative to the center of . 
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the pin, however, it can be centrally located if 
desired. The periphery of this cam is preferably 
of involute form as shownv particularly in Figs. 1 
and 2 so that its rotation in one direction on 
the shaft will tend to push the pin 31 downward 
ly in Fig. 2 and its rotation in the reverse direc 
tion Will permit the pin to- move upwardly under 
pressure of the valve spring 2l). ‘ ' ` ‘ 

A stamped metal casing 56, of cylindrical form, 
and having its outer end opened and its inner 
end partly closed by a flange 58, is secured in 
somewhat offset relation to the 'side of the cam 
55. The oifset is obtained by a portion of the 
flange 53 being extended as shown at 59 and 
formed with a lip 60 which is'the part of the cas 
ing riveted or ñxed to the cam as by the rivets 51. 
Within the cylindrical casing 56 and keyedV up 

on the shaft 33 is a sleeve 6|. VAt one end this 
sleeve abuts against the bracket 32 and at the 
other end against the cam 55. A spring 62 sur 
rounds the shaft 33 on the opposite side of the 
cam 55 and a cotter pin 63 extends through the 
shaft and retains the spring 62 in somewhat 
comp-ressed condition against the cam, thus hold 
ingy the parts in place and> damping any lateral 
vibrating action of the cam. ` 

YCoiled about a portion of the sleeve 6| and 
within the casing 55 is a spring 64 having one of 
its ends secured in a slot in the sleeve 6| as 
shown at 55 and its other end secured in a slot 
in the casing 56 as shown at 66, particularly in 
Fig. 5. The spring is wound under tension so 
that it tends to lrotate the cam 55 on its axis, the 
sleeve 6l being keyed to the shaft 33 which is 
prevented from turning by reason of the bolt 35. 
This tendency of the cam 55 to rotate is in a 
clockwise direction in Fig. 2 ’so that the cam 
tends to push the carrier pin 31 downwardly and 
thus tends to take up clearance between the cam 
shaft 25 and the engine valve. In- case the 
clearance has been taken up to such an extent 
that there is a tendency on the'part of the en 
gine valve to “ride”, the valve spring 20 willtend 
to push thel carrier pin 31- upwardly with con-r 
siderable force and'this willv be resisted by the 
cam 55. To prevent this riding action the re 
traction of the cam 55 is necessary and this is 
facilitated by the vibratory action of the pinA 31 
in a direction tangent to the cam 55 as above 
pointed out. Thus, with each rotation of the cam 
shaft 25 the upper end of the pin 31 is moved 
laterally from one side to the other and back 
again, taking upv the clearance between it and 
its support, ñrst on one side and then onv the 
other. It is this'relative movement between the 
cam 55 and that part of the pin 31 with which 
it contacts that accomplishes the retraction of 
the cam against its spring 64 under these con 
ditions. f ` 

It should be pointed out that the spring 64 is in 
the form of a flat watch spring and only two or 
three coils are illustrated. This is a desirable 
form of spring but in practice six or eight coils 
are used, the lesser number of` coils being‘illus 
trated in order to >make the showing clearer. 
For assembling the regulator oif of the shaft 

33 the sleeve Si. is made'to loosely ñt within the 
flange 58 of the casing and it is formed with a 
iiange 61 intermediate its ends, which flange 61 
is extended radially at one point to form an arm 
E8 which, when the sleeve 6| is `arranged within 
the flange 58, will extend slightly beyond the ex 
tension 59 of the casing 56. The arm 68 and the 
extension’59 thereby form a stop means to limit 

. 75 relative rotation ofzthe 'sleeve BI relative to the 

3 
cam 55 and housing 55, in both directions.' In 
Fig. 5 the arm 68 is shown as resting against the 
extension 59, and in Fig. 4 the arm 68 is shown in 
full lines in its intermediate position in which the 
sleeve is operative relative to the cani 55, and in ' 
dotted lines in its two extreme positions resting 
against the extension 55. 
' The extension 5S of the casing 56 is preferably 
formed by punching out a part of the flange 58 
and this forms an opening through that iiange 
through which» the sleeve 'él may be assembled 
with its flange 61 and arm 6B arranged between 
the flange 58 and the cam 55. Thus the parts 
may be assembled as shown in Fig. 5 with the cam 
55, its integral casing 55, the sleeve 5|, and the 
spring 54 assembled with relation to eachother. 
This assembly may be threaded onto the shaft 33 
with 'the open end of the casing 55 adjacent the 
bracket 32 whereby the latter retains the spring 
within the casing, and with the spring 62 yielding 
ly holding the parts in place. ’ ' ' 

In the form of the invention shown in Figs. 
7, 8 and 9 the crank case l5, its opening 28, the 
valve means 22, the rocker lever 25, its roller 21, 
the bearing member 35, the lug :33 and ribs 49 
may be the same as in the other construction. 
The housing 29 is substantially the same except 
that the upper part thereof is formed with an 
opening 1U through which the openings 45’ and 
¿55' may be drilled, a cover 1l being provided for 
the opening it, and except for an extension 12 
which may be said to replace the brackets 32 of 
the other construction. The extension 12 is 
formed with an opening 'i3 through which the 
regulator assembly is assembled within the hous 
ing, and a cover 1li forms a support for the regu 
lator mechanism, being secured in place by bolts 
15. A single cover is shown as supporting two 
of the operating mechanisms but it may support 
more or less of them. 

In this form of the invention the relative vi’ 
bration between the carrier pin 31 and the cam 
55 is attained, not by yproviding clearance be 
tween the pin 31 and its support, but byv slight 
oscillation of the pin 3l' during the operation of 
the mechanism and by offsetting the cam 55 to 
a greater extent than shown in the other form. 
Thus the clearance at 45’ and ¿35' in this construc 
tion, is enough only to insure free axial movement 
of the pin 31 in its adjusting or regulating oper 
ation, and the pin itself is oscillated slightly by 
the rotation of the cam shaft 24. This oscilla 
tion of the pin may be accomplished in any de 
sirable way but as herein shown the cylindrical 
segment of the cain 9, upon which the roller 21 
operates, is formed with waves 16, (shown great 
ly exaggerated for clearness) , as shown in Fig. '1, 
so that as the roller i?? follows the cam shaft 
there is a tendency for it to move first to one side 
and then to the other, of the cam, and of course 
carrying with it the free end of the lever 25. This 
lateral movement of the rocker lever 25 gives the 
pin 31 a slight oscillating movement. The cam 
55 is shown as oifset relative to the axis of the 
pin 31 and consequently this oscillating move 
ment of the pin causes a tangential relative move 
ment between the upper enlarged end 11 ofthe 
pin and the cam 55. This relative movement 
facilitates retraction of the cam against its spring 
when there is a tendency of the engine valve to 
ride, as above pointed out. 
The regulating mechanism is the same in all 

particulars as that shown in the other form, but 
its supporting shaft is arranged laterally of 
the cam shaft 213, instead of parallel thereto, and 
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4 
is supported in the cover T4. In this case there 
are individual shafts 33’ for each regulating 
mechanism but two or more of these shafts may 
be mounted on the cover 14, as shown particu 
larly in Figs. 8 and 9. 
The operation of the regulating mechanism in 

its co-operation with the fulcrum of the rocker 
lever 25 is the same as that of the'other form 
of the invention and a description thereof need 
not be repeated here. " 

It will be understood that various forms of the Y 
invention other than those described above may 
be used without departing from the spirit or scope 
of the invention. 
What I' claim and desire to secure by Letters 

Patent is: ~ 

1. In a valve operating mechanism, the combi 
nation of a _valve operating member, a support 
therefor to provide for its normal rocking action 
in operating the valve, means provided for ad 
ditional vibratory action of said member dur 
ing operation, and a spring actuated cam device 
directly pivoted upon said support for adjusting 
the position of said member to take up clear 
ance, said vibratory action assisting in the opera 
tion of said cam device. 

Y2. A take-up mechanism including a shaft, a Y 
cam rotatably mounted on said shaft, a sleeve 
mounted upon and keyed to said shaft adjacent 
said cam, a coil spring having one end con 
nected to the cam and the other end'connected 
to the sleeve, and stop means between the parts 
to limit the relative rotary movement in both di 
rections between the cam and the sleeve, said 
cam, sleeve and spring being self-contained for 
assembly upon or disassembly from said shaft. 

3. A take-up mechanism including a shaft, a 
cam element on the shaft, a second element on 
the shaft, a coil spring connecting said elements 
tending to turn one relative to the other, stop 
means between the elements to limit. the range of 
relative rotary movement between them, and 
means for securing one of said elements againstY 
rotation on the shaft, said elements and springs 
being vadapted for assembly upon and disas 
sembly from said shaft as a unit. 

4. A take-up mechanism including a shaft, aI 
cam element on the shaft, a second element on 
the shaft, a coil spring connecting said elements 
tending to turn one relative to the other, stop 
means between the elements to limit the range 
of relative rotary movement between them, and 
means for securing one of said elements against 
rotation on the shaft, said elements and spring 
being adapted for assembly upon and disassembly 
from said shaft as a unit, and said stop means re 
taining the elements against undue relative 
movement when the unit is disassembled from the 
shaft. 

5. In a valve operating mechanism, the combi 
nation of supporting means, a rocker arm 
mounted in said supporting means so that it may 
rock in operating the valve and so that it may 
have slight movement lengthwise, and a cam de 
vice mounted directly on the supporting means 
and acting against said rocker arm to adjust the 
rocker arm for clearance take-up. » 

6. In a valve operating mechanism, the combi 
nation of a rocker arm, a bearing member there 
for, a carrier passing laterally through the bear 
ing member, and a carn member mounted inde 
pendently of said carrier and operating directly 
against said carrier to move the latter to thereby 
adjust the axis of the bearing member, for the 
purpose set forth. ' 

2,089,203 
'7.V In a valve operating mechanism, the combi 

nation of a part to be adjusted for clearance take 
up, and ̀ a regulator therefor comprising a sup 
porting shaft, a cam: rotatable on the shaft, a 
part keyed to the shaft, and a coil spring having 
one end connected to said cam and the other 
end connected to the part keyed to the shaft. 

8. In a valve operating mechanism, the combi 
nation of a 'cam shaft, a valve, a rocker arm 
adapted to be rocked by the’ cam shaft and to 
operate’the valve »when so rocked, and means for 
supporting'the rocker arm so that it may move 
laterally to find its correct operating position on 
the cam shaft. ' 

9. In a valve operating mechanism, the combi 
nation ofa cam shaft, a valve, a rocker arm 
adapted to be rocked by the cam shaft and to 
operate thev valve when so rocked, means for 
supporting th'e rocker Varm so that it may move 
laterally to find> its correct operating position on ̀ 
the cam shaft, and means for limiting said lateral 
movement. 

10. In a valve operating mechanism, the combi 
nation of a cam shaft, a valve, a rocker arm 
adapted to be rocked by the cam shaft and to 
operate the valve when so rocked, and means for 
supporting the rocker arm comprising a bearing 
member, and a pin extending laterally through 
the bearing'member. 

 V11. In a valve operating mechanism, the combi 
nation »of a cam shaft, a valve, a rocker arm 
adapted to be rocked by the cam shaft and to 
operate the valve when so rocked, and means for 
supporting the Vrocker arm comprising a bear 
ing member, Yand a pin extending through the 
bearing member for permitting limited lateral 
movement of the rocker arm, for the purpose 

Y described. 

12. In a valve ltake-up mechanism, the com 
binationy of a valve operating part adjustably 
mounted to take up clearance, a cam part 
mounted on a; stationary support and adapted to 
adjust' said valve .operating part, one of said 

' partsbeing so mounted as to vibrate slightly 
during operation in’ addition toits normal func 

. tional movement, and a spring for operating said 
cam 'part> in co-operation with said vibratory 
movement. 

13. Valve operating mechanism comprising a 
rocker lever, a bearing Aon which the rocker 
lever is mounted, a movable carrier means, means 
for automatically regulating the position of the 
carrier including an involute cam engaging with 
the carrier means, and vibration damping means 
associated with the cam. 

' 14. Valve operating mechanism having a 
rocker lever with shiftable fulcrum means, regu 
lator mechanism for the fulcrum means compris 
ing a ñxed shaft, a sleeve fixed on the shaft, an 
involute cam rotatable on the shaft engageable 
with the fulcrum means, spring means between 
the sleeve and the cam urging the cam into 
wedging relation with the fulcrum means, and a 
Vcoil ‘spring on the shaft bearing against said 
cam, said coil spring damping vibration of the 
cam. ' Y 

15. In an engine, a casing having walls spaced 
vertically, rocker lever fulcrum means between 
the walls,a carrier for the fulcrum means slid~ 
ably mounted in the walls, said carrier project 
ing beyond the upper wall, regulator means car 
ried by the casing above the upper wall and en 
gaging the'carrier to automatically maintain it 
in adjusted position, and a removable cover on 
the casing extending over the upper Wall and 
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¿enclosing the regulating means> and the ends of 
»thecarriers.projecting'gbeyondthe upper wall of 
the casing. , » 

1.6.` Valve operating mechanism comprising a 
rockerlever adapted to engage a cam and a valve, 
a bearing on which'said rocker lever is mounted, 
an axially slidable and rotatably mounted carrier 
_on which the bearing is _ carried, and. regulator 
means 'engaging the carrier >to automatically 
>maintain it in Aposition holding the rocker lever in 
.engagement with the valve. _ 
517;._Va1ve operating mechanism comprising a 

frocker .leyerffor operating a valve, said lever 
having a-.dìametrically slotted hubportion, a cy 
-lindricalgmember mounted to move axially, a 
bearing in said hub portion and'carried by said 
member, said member extending through the 
bearing‘and >the slot'ïin the hub portion of the 
rocker lever, and means engaging the member to 
regulate the axial position thereof. 

18. Valve operating mechanism comprising a 
rocker lever for operating a valve, said lever hav 
ing a hub portion with diametric slots therein, a 
cylindrical member mounted to move axially and 
having diametric flat portions, and a bearing 
carried on the member and on which the hub 
of the lever is mounted, the member extending 
through the bearing and the slotted portions of 
the hub and having the flat portions thereof bear 
ing against the hub walls forming one of the slots. 

19. In an engine, a casing having a support 
With spaced ribs, al pin slidable axially and ro 
tatably mounted in the support, a bearing mount 
ed on th-e pin, a rocker lever fulcrumed on the 
bearing, and an extension on the rocker lever 
extending between the ribs of the casing, said 
ribs and extension being arranged to limit the 
lateral movement of the rocker lever. 

20. Valve operating mechanism comprising a 
rocker lever for operating a valve, a bearing on 
which the rocker lever is mounted, carrier means 
for the bearing movable in a straight liney to vary 
the position thereof, and regulator means engag 
ing the carrier means to automatically position 
the bearing in a position whereby the lever is 
maintained in engagement with the valve. 

21. Valve operating mechanism comprising a 
rocker lever having a hub portion, a movable 
carrier, a bearing carried by the carrier, the hub 
portion of the lever being mounted on the bear 
ing, and a spring operated cam having an in 
volute peripheral surface directly engaging one 
end of the carrier. 

22. Valve operating mechanism comprising a 
rocker lever, an axially movable cylindrical car 
rier member, a bearing carried by the member, 
said lever being pivotally mounted on the bearing, 
a cam having an involute peripheral surface en 
gaging one end of the carrier member, and spring 
means associated to turn the cam relative to the 
carrier member and thereby maintain lthe bear 
ing in a desired position. 

23. Valve operating mechanism comprising a 
rocker lever adapted to be rocked to operate a 
valve, a bearing on which the rocker lever is piv 
otally mounted, an axially slidable carrier mem 
ber, and a pressure actuated cam engaging an 
end of the carrier member, said cam being 
mounted in alignment With the carrier. 

24. Valve operating mechanism comprising a 
rocker lever adapted to be rocked to operate a 
valve, a movable fulcrum means for the rocker 
lever, a cam directly engaging the fulcrum means 
for regulating its position, a shaft on which said 
cam is rotatably mounted, a spring housing se 
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cured to one side o_f the cam, a member` fixed to 
the shaft, and a spring in the.housing,»said spring 
being securedV at, one end to the housing and vse 
cured at the lother end to the member fixed to the 
shaft, said spring exerting a force to move the 
camin a direction shifting thefulcrum means 
vto maintain constant engagement of therocker 
lever with the valve. _ 

25. Valve operating mechanism comprisingA a 
rocker lever adaptedr to. be tripped 'to` operate a „ 
valve, a movably mounted fulcrum means for the 
_rocker lever, a cam directly'engaging the fulcrum 
means for regulating its position, añxed shaft 
on which the, cam is rotatably mounted,ra.sleeve 
iixcd to the cam adjacent thereto, said sleeve hav¿ 
ving an arm extending 4therefrom, ,anspring hous 
ing surroundingA the sleeve and having va neck 
portionlñxedfto oneside of the cam, a/coil spring 
in the housing, one end of the spring being fixed 
to the sleeve and the other end of the spring 
being ñxed tothe housing, said arm being in the 
path of rotation of the housing neck to limit the 
rotation of the cam relative to the sleeve. 

26. In a valve operating mechanism, the com 
bination with a cam shaft and a rocker lever 
operated thereby, of a. pivoted carrier for the 
fulcrum of the rocker lever, a take-up cam oper 
ating in contact with, and in offset relation to 
the axis of, the carrier, and means for vibrating 
the carrier about its axis. 

27. In a valve take-up mechanism, the com 
bination of a valve operating part, means for 
adjustably mounting said part to take up clear 
ance, a cam supported by a stationary part with 
the face of said cam contacting the mounting of 
said valve operating part to adjust said valve 
operating part, s_aid mounting means and said 
cam being separate elements, and a spring hav 
ing a part connected to the cam for operating 
said cam. 

28. In an internal combustion engine, the com 
bination with a valve and a rocker arm having 
a movable support, of a clearance take-up cam 
mounted on a stationary part of the engine and 
having a, peripheral cam surface in contact with 
said movable support, said movable support and 
said cam being separate elements, and means for 
Vibrating said movable support with relation to 
the cam surface tangent to said surface. 

29. A take-up mechanism comprising two ele 
ments, one a cam and the other a sleeve, one of 
said elements being prepared for pivotal mount 
ing and the other for keyed mounting upon a 
shaft, a spring having its ends connected to 
said elements respectively, and stop means be 
tween the elements to limit the relative rotary 
movement thereof, whereby the two elements, 
the spring and the stop means are self-contained 
for assembly upon or disassembly from a shaft. 

30. A take-up mechanism comprising a cam 
prepared for pivotal mounting, a sleeve prepared 
for keyed mounting upon a shaft, a coil spring 
`having one end connected to the cam and the 
other end connected to the sleeve, and stop means 
between the cam and sleeve to limit the relative 
rotary movement thereof, whereby the three ele~ 
ments are self-contained for assembly upon or 
disassembly from a shaft. 

31. The combination with a valve operating 
means to be adjusted, of an automatic adjusting 
mechanism including a shaft, a cam rotatably 
mounted on said shaft to adjust the operating 
means, a sleeve mounted upon and keyed to said 
shaft adjacent said cam, a coil spring having 
one end connected to the cam and the other end 
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connected to the sleeve, and stop means'between 
the parts to limit the relative rotary movement 
in both directions between the cam and the sleeve. 

32. In aV valve operating mechanism, the 'com 
bination with a support and a cam shaft anda 
rocker lever mounted on the support and the 
rockery lever operated by the cam shaft, of a 
clearance take-up device comprising a spring 
operated cam controlling the position of said 
rocker lever and oscillatively mounted on said 
support independently of the rockerlever. 

33. In an engine valve mechanism, the com 
bination with a cam shaft, a rocker arm having 
a part in contact with a cam on said shaft and 
a part foroperating a valve, and a valve oper 
ated by said rocker arm, of a support for said 
cam shaft and said rocker arm, means for mount 
ing said rocker arm on said support, said mount 
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ing means comprising abearing `which allows 
»the rocker arm! to befrockedgbyv-the cam shaft to 
thereby operate the valve, said mounting means 
'beingso‘constructed that the rocker arma'may 
have a: slight bodily vmovement in addition'to the « 
rocking action as- the cam shaft operates on the 
rocker larm, and> said mounting means providing 
for adjustmentof the rocker arm relative to said 
support for varying the clearance between the 
cam shaft andthe valve, and spring-actuated 
cam means directly pivoted upon said support 
and operating upon said rocker arm in'coopera.- 1 
tion with the bodily movement thereof caused 
by the-operation of the cam shaft, toadjust the 
rocking axis of the rocker arm during the opera 
tion of the mechanism; L Y . 1 
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