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To gali ufo?i, iš Gigi Gone?”:n, 
e iš knowÝ72), that, Y7e, FI RIPIIRI Jj. 

and FELICIEN. C. ÀRNoUL), both ci 
the United States, residing at the city and 

5 county of San Francisco and State of 
fornia, have invented new and iiseful al 
provennenis in Rotary Valves, of Which the 
following is a specification. 
This invention relates to a rotary valve, 
(One of the objects of the present invention 

is to provide a simple form of rotary valve 
for internal combustion engines adapted it 
be diri Yen at R. ratio of i to å of the eragizAÐ 
shaft, and provided with a single port which 5 will alternately perform the required fune 
tions of admitting the charge, retaining the 
same during the compression and firing 

. 

strožke, and also permai exhaust of the ex 
panded gases. Another object of the inven 

2 tion is to provide a noveli form of water 
cooled valve head having alined exhaust and 
iniet, passages formed therein, and an ad 
justable ported bearing siee ye for the re 
ception of the rotary valve. Another object 

25 of the invention is to provide a friction 
drive through which the waive may be 
driven. Further objects will hereinafter 
?}}???:- 
The invention consists of the parts and 

30 the construction and combination of parts. 
as hereinafter more fally described and 
claimed, having reference to the accompany 
ing dirawings, in which,--- 

Figure 1 is a side elevation partly in sec 
35 on, of an internal combustion engine show 

ng the application of the inyention. 
Fig. 2 is a side elevation of the valve head. 
Fig. 3 is a pian view showing the connect 

ed ?ods in position. 
go Fig. 4 is a cross section on ine 4-4 of 

Fig. 3, 
Fig. 5 is a plan view showing the mani 
Fig. 6 is a g 

g5 Fig. . 
Fig. s a detail longitudinal section 

showing the 
: 
ane in vich ine ubricat 

ing oil is admitted to the valve and also the 
connection between the two valves. 

Fig. 8 is a detail iongitudinal se 
the friction connection between the 
gear and the save. 

Fig. 9 is a front view of the driving gear 
and the friction sleeve. 

Fig. 10 is a perspective view of the frie 
tion sleeve. 
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ii general ile 

Ing the Subjec 
????ese 1: 

shown c{)}\sists of 
- fit a separate 

tion of the rotary valve. 
each constructed in two 
ithe lower sec?ioTa xi eac 
cred to its cylinder by Stu 
tie lippe iead segio 
lower section by fianging t 

| widing screws 9, Each i 
with a centra 

s 

??????????????? 

g 
l 3 

??? d 

i S WWs i. d 
i. 

È i. , s t ??? t S 

tiiniiag of the engiIRe 
Each ihead is 

live is cinecte ts 
with the other through a coupler such as g; 
shoYVin at: 1.3, Fig. The vai ve forted of 
the several Sectio ?? * 
is diri (yeii at tie ratio of Oise to four 
engine shaft irough he bevel gea 
??OW at 4, Bad ? ìye is ?: 
with a single obion; is 
ed to alternately ?? 
of admitting th: 
during the co: i"ing 

- and also per Iait? t?NE EN 

- }} }}} 
? ?? 

? ?????pe 
gas is required 3 

carried 
The prese 

and the aii: i Si ai 33 

poses of 
i cient na 
ble, and permit 
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The sp. te head ing 
6 Knd 7as shöwn, 31zd the Prov 
bearing slee yé is another imªo i. feature, 
The idet ånd Exhalist passages cored out 

re G fien slightiy 
displace ent voluid cause 

Îe sections 
on gi tie 

engine cificie unless it 
i. This is accCiapished in 

insignee by machining the reg 
ig ports in the bearing bushing 10, and 

iiasting the same with relation to the en 
gine pistols and the ports formed in the 

ihe sleeve being ser:yed in adjusted 
feel ??? ????g {}w 

per section of the fieldi. This clat: 
tion iocks the seese : s 
tial may ?nd $3 $?t 
Cliaferre ii'ectics e. 

17 and a single exhaust airifold 18. The 
manifold 18 is spaced with relation te tije 
head as shown at 19 to permit, circulation of 
air 2 iš to prevent ti'a Israisis 
tion of heat to tile head. A. 
26) foi tie discharge of circa 
both from 
pro’yided. 

33 

žiže cylinders and the head 

important feature i 
ideal abricating : 

, àS 
ppe 81, whic?? y & 
force parap or the like. 
mu Ticates Fªyith tw? hoi:: 
ducts 32 formed in ea: 
ducts ima tixrin are , pre; 
???????????? ????ts && { 

be delivered through p 
30ò ti be eveny distrita 
and the sleeve ai; diffe: 
fie i?i?a; of eac? r. This han 
ne?'' of ?u?o:rication !;as moš, onigº pro 
cient and positive, but also serves as , 
for assisting in coxii 

yith a 
e groove 30 coia 
rially positioned 
valve, and these 

?ed yith radia?y 
· peraits the oil ito 

32 to the groove 
tween the walve 

its throughout 

g Sach vali'ye Niemier. 
hai, is, the oil Éireating through the dicts 

33 ¿eids ig carry (* vihat lit:e hea; ig con. 
w *s taired. The vives however i ave ?: 

tively lifte tezadency to heat äs 
shot only Stargarded by a wate 
cooled by calatiogy, but the si 
pºryvilled &lte3' ymaše, 

ust passage, and the: ?) 
smiidi &ney to heti, 

trictic, drive generally indicated at C, 
er provided to permit the vaive to 

irough lack of itabrication, or other 
a sticking of the waive under such 

or coi) citie 
:r manifold 
ng yaker 

s is also 

iatent is:- 

ië shöuid happen te becozzie over 

conditions would of course throw the engine 
oist of time and it: ediately bring it to a 
stop, thereby reventing dallage to the 

any of the other coa V afve nechanistri, er necting parts. 
The friction drive consists of a sleeve 3 i. 

which is adapted to be secured to the outer 
end of the valve 3 by leans of a key or sei 
Screw 34. The sleeve is provided with 
a colla' 35 al Rin extension 33, which is 
adapted to receive the driving gear 3. The 
extension 36 is first cut crosswise as at 38, 
and Jengthwise as at 39. This cutting of 
the extension for his two expanding jaws 
t0 and 41, which are adapted to be expanded 
by a set-screw 42 to secure the driving gear 
3. The friction between the driving gear 
and the extension 36 is suficient to drive 
fie valve under normal conditions, bui stici 
ing of the valve, accidental or otherwise, 
Wii perit suficiežat slippage to take place 
to initediately thirow the valve mechanism 
Gui, of time to hiring the engine to a stop. 

E?tà e importance of a diriving connection 
such as herein described should readily be appreciated, as it positively prevents cutting 
Cf the yalves, or the beáring sleeves in 
which they are nounted, and of course illiaediately stops the engine from running 
&ng any damage from taking place. 
The usual cal shafts, ide gears, vahve 

Springs and push rods are entirely elimi 
(lated. The engine is practically inoiseless 
in operatigÍM And a more perfecit elharging 
of the cylinders, and the exhausting of the 
9xpanded gases is permitted. 
Haying thus described our invention, what 

Ye, Clairi and tiesir'e to Secure by Letters 
1. in an internai combustion engine, a 

rotating valve for admitting and exhausting 
the gases, an extension member on the valve, 
a driving member having a bore receivable 
Qver the exiei.sion, one of said members be 
ing Split to provide à pair 3fjaïs, means to 
drive the driving inember, and means to 
adjilst the jays whereby to regulate the de. 
gi'ee of frictional contact between the said 
two tiersheis so as to thereby control slip 
page between the driving member and the vadye, 

2. The combination with the cranksaaft 
an internal combustion engine and a isiating valye for admitting and exhausting 

the gases, of means for transmitting rotary 
70 venient from the crank shaft to drive the 
Y'alve, and a fiction driving member inter 
0sed in Sai driving connection to perimi: 

á slippage and a continued rotation on said 
drive confection if the valve should stick, said friction driving member comprising a 
sleeve adapted to be secured to the valve, a 
coilar on said sleeve, an annular extension 
on said colia adapted to receive a driving 
gear, said cellar being split longitudinally . 
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and crosswise to form a pair of expanding 
jaws, and a set screw carried by one of said 
jaws adapted to engage the opposite jaw 
to expand the same and secure the driving 
gear. 

3. in an internal combustion engine, a 
cylinder head having an upper and a lower 
section, the lower Section having its upper 
end exteriorly fanged and the upper section 
having its lower end exteriorly flanged and 
seated on the fianges of the lower section, 
said sections having complementary pas 
Sage-forming parts to provide a passage 
extending centrally and longitudinally 
through the head, and said parts being 
spaced from each of the respective sides of 
the sections so as to be free of connection 

20 

25 

therewith, a machined bearing sleeve in the 
passage, inlet and outlet ports communicat 
ing with said passage, a valve in the sleeve 
formed to register with the inlet and outlet 
ports and means to Secure said flanges to 
gether to clamp the bearing sleeve against 
movement. 

4. In an internal collabustion engine, a 
iotating valve for admitting and exhausting 
the gases, a sleeve on the valve having an 

3. 

extension, a driving member having a bore 
receivable over the periphery of Said exten 
sion, said extension being split to form a ; 
against the wall defining the bore of the 
driving member, and means to drive the 
driving member. 

5. in an internal combustion engine, 8. rotating valve for admitting and exhausting 
the gases, an extension on the valve, a driv 
ing member having a bore receivable over 
the extension, said extension being split to 
provide a pair of jaws, means to drive the 
driving member, and means to adjust the 
jaws whereby to regulate the degree of fric 
tional contact between the member and ex 
tension so as to thereby control slippage 
between the member and valve. 

In testimony whereof we have hereunto 
set our hands in the presence of two sub 
scribing witnesses. 

FRIMÄN JJ, ARNOULD). 
FELICIEN C. ÁRNCU Li}. 

Witnesses: 
JoHN H. HERRING, 
B. C. CeLIo. 

pair of jaws, means to expand the jaws 
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