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fi}, i.33,333, 
2, a : 3's tes ,- a i base of the easings. Above and at either 

s.r.t. -st 3. -i . . ... Chiis, 3 citi- side of the r aft are a pirality of rock 
ideal pier is m oricic shafts 19 are provided 

of .iichigan, for each cylirider the to operate the ex 
; : i. 

- Oyements in fiydrocarbon-Motors, oi rock shafts on bach side of the cylinder 
which the following is r 

vention re: 
iiraaily alined and rest in 

sided at suitable intervals in 
Si 

1. - to hydrocarbola me 
a.ive experating 

One of the objects of the 
provide &n oil tight corr: 
X Caii shalf, aid "yay 

.g. 36 and is provided "Yiii, a 
rich extends outwardly over 

32 to aciliate it. The other 
ck saifi, lies within the casing 

acier object of their 
in shaft casig wi r 

i. 

the 3rm. Siege the rock shafts are ar 
ranged c.2 opposite sides of the can shaik .d. 

extend inwardly to the can shaft while 
i. 2 exted outwardly to the valve. 

follows that this ains 22 for the 
Q: one side extend toward the arras 

iii.3 arias 23 from the shafts in one side ex 
tend a 7ay from the arms 2: from the shafts 
of the other side, in that part of the casing 

valve operat. 6 at is arranged over three of the cylin 

an elevation aid pair 
3rbo; notor einbad 

bi. 34 CE, levy and usefui in haust 2:2d the other the intake valves. The 30 

2333i: 
- : - o * 22 e.g. of each oci shaft 9 projects 35 

: between the Yalve stems and the arias 75 

on th& Shaits of tie other side while 3: 

3: rine of the ders thare are provided four openings 25 35 
being renov - 37hich permit the installation and removal 
ior of the ce. of the valve operating mechanism. These 

type::ings are aiined in the casing above 
2&ting in she citish sit and are of two sizes, single 

in view si 8.33 cicable, the former eing for one waive 99 
the in C nechanism and the atterior two. 

o the drawings, eiew the ageings 25 are cams 26 on the 
appied to a hydrocarbon notor sh:iii 13, tie C&ns being arranged to co 
te, but one of the cylinder blocks i oilers 24 to actuate the 

3i ho;' actinted or the crani, case 3 firg:1;2: the arms 32 and rock gas 
to has overhead waives 2 vi 23 &nd 22 238 here 
tending 75, it's £h their "espective rock 

shaft 3 as . . Fig. 2). Covey's 2 are de 
cy inder biocik betwee d over the openings 25 in the . 

t 3rd drive; iron the crazilik 23. She covers are of tyre soo 
be way. it desired 

show; diagrarghatic2. 
- r . . '" YM a fig, may be eitpieyed e 
a shaft, casing 16, igno'ai 

i. 8. si i 3. 3. anitigs 
€nings. 

: each size are intere ageable 
vious for consideration of in addition to closing the 

C h e d s 
h 8. 
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its'iisd with 

inder side which coöperas: 
S C is is class 8 ccs. 

he in Veikia: 33 ; piei is a 
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3. 

8 

3. 

tes: r s'.: 

hydrocarbon motor 22ch cylinder of iaig: 
is provided with two intake and t: , exials, 
waives. Such a constigioi, i.ecessitates 2, 
duplication of the valye operating rock 
aris. Each of the rockshafts 50, thici cor 

- is r-cri?in? respond to the rock shafts 9, is provide 
with two valve actuating rock artins 51. 23). 
inwardly extending forked ari 52 gi: each. 
rock shift carries a roiler 53 which bea is 
against and is 
eam shaf; i3. 

(Closing the opening 
the 
ths covers 2 faii u 

each class being interchaiageable. The cove:S 
besides closing th 
with the casing 16 
50. This eibodizer 
saiae as that shown in Figs. 

Other embodiments may 
will faii within the Spirit, and scope of 
invention as defined in the annexed clais. 
Raving thus described Eny investica, that, 

- . I, digin and desire to secure by Letters Psi 
is 

i. in a hydrocarbon Yotor, in combina." 
u 4. g 

£337, a ca,Slig, am shaft, thersii, a recis: 
shaft mounted in w asing. C13 
. 

a bearing in the c 
end of Said rock shaft being in 18 casing 
and the other end projecting therefre:72, and 
an arin on each end of said fogli shaft, 

2. In a hydrocarbon nator, in eonb 
tion, a casing, a can shaft, tigreiri, a 39 
shaf, mounted in a bearing in the gfising, 32. 
arm on said rock sh;3f, or one side of SRic, 
bearing and inside oil said ea. and 27. 

casing conn to said arm autside of th 
rock shaft, on the 

3. In a hyd C 

and having the part on cle 
ing outside of the casing, Eneans 
ing said rock shafi, from the car S. t. i.ii. 
an airin on the outside part of said rocksha.it, - s 

4. In a hydrocarbon notor, in coniini, 
tion, a casia.g. a cam shaft, therei, a foci: 
shaft mounted in a bearing in the casing, 
one end of said rock shaft, being 
ing and the other end projecting 
an arm on said rock shaft, inside the casing 
and adapted to be operated by the camshafs, 
and an artin. On the racic shaft out . 
casing. 

5, in a hydrocarbon motor, it coinia 
ion, a casing, a cant shaft therein, said cas 

tiereiro), 

S d 3. t h t 

ing having an opening above aii, 
a detachable cover for said op a rock 
shaft inclinied in a bearing if 
easing and cover, and aims rock. 
shaf: 

actuated by 8 can 26 on the 

S; in 

igg &lid core, Bild iiis, sai. 
2, hydroc: 

tion, a gasing, a cair 7. 9 
;: : opening & E: 
a detachaie cover for said opening, a rock: 
shaft, neurated in a bearing between said cas 
ing and cover, and means for operating the 
rock shaft from the can shaft. 5 

3. In a hydrocarbon notor, it combina 
tion ing, a caim 'shaft therein, said cas 

: an opening above the cam shaft, 
is cover for said opening, two 3. 

rock sihai is mounted in bearings betweei ihi so 
cover, one at either side of Saii 

shaft. argas or said rack shafts extend Sii, ai's 33. Saif CC SaaS eXieili:- 
-- 3 -- as . . . . 3-, -- toward each other aid adapted to be 

S 

hsii, and operating 
de C. n 

gated by said car. S s 
nas on the rock shafts outsi f said cas- 85 

ing. . 

9. In 8, hydrocarbon motor, in combina {ion, is casing having & series of openings in 
its upper Yaii, a can shaft in said casing 
below said cpenings, a pair of rock shafts ) 
for each opening and having arms operat 
ing in said openings, a cover for each said 
opening between which and the casing bears 
iigs are foghed for said rock shafts, and 
aris or said rock shafts outside of said 95 

s: - - - S3. 

33 said 223:33 g 3. Cier8.5.13ag 
yes. 35 

1: s s - ii. 3 in a yirc.ca.gif. Yagiar, in corbita 
d 

1. 
---- - - a -- Ja a cylinder, a casing 33 ha &G; therezii, io 2. tier oil each side of said 

g its ster: extending tag 
"y inoanied in the casizig." 
a És oile Oil each sidia (i. 
gala shaft and having a bearing in the eas 

extending through ha 
4. erating the rock shafts e 

gar) shaft, and arras or tie es. 33.3 
ds of said accic shafts for opera:- 

2, in coxiina. 

th2rein, carias 
eati said openings, i. 

3ring extet: 
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covers for said openings the cover's for open 
ings of the same size being interchangeable. 

13. In a hydrocarbon motor, in combina 
tion, a casing, a cam shaft therein, a rock 
shaft mounted in the casing, an inwardly 
extending rock arm at one end of said rock 
shaft, an outwardly extending rock arm at 
the other end of said rock shaft, and an out 
wardly extending rock arm on said rock 
shaft intermediate the ends thereof. 

14. In a hydrocarbon motor, in combina 
tion, a casing, a calm shaft therein, a rock 
shaft mounted in separated bearings in the 
casing, an inwardly extending rock arm at 
one end of said rock shaft, an outwardly 

& 

exten?ing rock arm at the other end of said 
rock shaft, and an outwardly extending 
rock arm intermediate the ends of said rock 
shaft between said separated bearings. 

15. In a hydrocarbon motor, in combina 
tion, a casing, a cam shaft therein, rock 
shafts mounted in bearings in the casing 
an inwardly extending rock an at one ed 
of each of said rock shafts, an out Wardly 
extending rock arm at the other end of each 
of said rock shafts, and an outwardly ex 
tending rock arm on each of said rock shafts 
intermediate the ends thereof. . 

In testimony whereof affix my signature, 
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