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own that ¥ Avern Levepain,
the Thuted Siutes. and o resident
£ % pipiyrn a0 dho ey b P ann s A batp
WOLAUTOrE, I € COLITY OF 1 aNne ana siafe
of Nlnoets, have invented certain new and
nseful Jmprovements in Valves for Ex-

plosive-Bngloes; and I do hereby declare
that the following is a full, clear, and exact

. reference being had to
g drawings, aud to the let-
ters of rveference marked thereon, which
form a part of this specification,
This invention relates to improvements in
explosive engines and rore partcalaciv to
‘ v controlling the tension of the
ich are applied to close the inlet
and exhaust valves of such an engine or
motor.
In explosive engines the
an miet valve of the sntomatic

deseription thereo

the sccompanying
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such g
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i to open the Inlet valve, or does not
permit the inlet valve 1o vemain open lou

VREVE
enough for the proper grantity of exp
syt

e fo ender the eylindes

Hoan engine the o

tion of the power cylinder of a gasolene mo-
tor and the parts relating to my invention.
g, 2 i a°view in vertical cross-section of
the motor and the parts comprising my in-
vention, taken on line 2—2 of Fig. 1. Fig.3
1s a detail view illustrating partially in ele-
vation and partially in cross-section, taken
ot line 3—3 of Iig. 1, the parts for control-
ling the tension of the exhaust valve spring.

Fig. 415 a fragmentary side view, with parts .

in scetion, of the sparking cam and gear.
Fig. 5 is a detail plan view of the valve seat
for the intake valve. Fig. 6 is a detail plan
view of the intake valve seat and an arm by
which the tension of the intake valve spring
is controlled.

As illustrated in the said drawings, 5 in-
dicates the explosion cylinder of an internal
combustion engine. Within the said cylin-
der is a piston 6 of a familiar form with
which is connected a piston rod 7. A crank
casing is altached to the lower end “f the
eviinder, the same being composed of two
sections § and O which are provided with rib
and groove connections at their margins
wheve they are joined and are secured to-
gether Ly means of bolts 10, 10. Tn said
erank-casing are located two parallel crank
disks 11 and 12, The said crank disks,

upon stub or sectional shafts 13 and 14 which
ure axially adined and rotatively supported
in e walls of the erank easing.” At a point
adind distant  from their supportin
f1g, the erank disks 11 and 12 are unite
v meany of a crank pin 13, to which the
or end of the pistos rod 7 is connected.
i shoafts 13, 14 and 15 are tapered in
oarts,which enter the crank disks and
apeniugs in said disks are correspond-
v tapered. the said shafts and disks be-
locked fogether by means of nuts 16

o

P

- v hich engage the serew-threaded ends of the
¢ shafi

to clamp the tapered crds of the

+ 1 the tapered walis of the openings
o

per »ud the eylinder 5 is provided
iamber 20 through whieh the ex-
nixture is admitted to the eylinder
ombustion products ave discharged.
chamber 20 extends into a laterally
integral extension on the upper

o1t
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portion of the cylinder, said extension being
provided with upper and lower chambers 91
and 22. The upper of said chambers {de-
noted by 21) forms the supply passage for
the explosive mixture and opens into the
chamber 20 through an admission port in
the upper wall 'of the chamber. The said
chamber 21 has in its side wall an inlet open-
ing provided with internal screw-threads,
for the attachment thereto of a supply pipe.
The lower chiamber 22, which constitutes the
exhaust passage for the combustion prod-
ucts, cpens at its top into the chamber 20
through an exhaust port in the lower wall of
the said chamber 20, and is provided with a
lateral obliquely disposed neck forming an
exhaust opening, and which is provided

with internal screw-threads for the attach-

ment thereto of an exhaust pipe.

For opening and closing the supply pas-
sage 21 there 1s provided an autematic valve,
that is to say, one which is apened by the
suction of the iniake stroke of the pisten
and is automatically closed by a spring.
The disk 23 of the said valve is located in
the passage 20 and bears upwardly against
2 valve seat ring 24 which is inserted into
the inlet port in the horizontal wall be.
tween the chambers 21 and 20. The ssid
valve disk is provided with a valve stem 95
which eXtends upwardly therefrom through
a cylindric guide 26 which is supported
centrally on the valve seat ring by radial
arms. Surrounding the said valve stem is
a-coiled actuating spring 27. Said spring
bears upwardly against a flange 28 on a
collar 29 which is loosely mounted on the
said valve stem, the said collar being pro-
vided in its upper side with opposite re-
cesses engaged by the ends of a stop pin
30 inserted transversely through the upper
end of the valve stem and which limits the
upward movement of the said collar 29 on
the said valve stem. The said spring 27
bears at its lower end against a moving part
of the tension controlling means.

1

“~The exhaust chamber 22 is provided with

an upwardly or inwardly facing valve seat
31 which surrounds the eéxhaust port in the
horizontal wall which separates the said
exhaust chamber from the chamber 20. Fit.
ting on said valve seat 31 is a valve disk
32 which is adapted to move upwardly or
into the chamber 20 when the exhanst valve
15 opened. ~ A valve stem 33 is attached to
the valve disk and extends downwardly
therefrom, through a guide passage pro-
ided in an upright guide tube 34, vhich is
inserted through and secured in the bot-
tom wall of the exhaust chamber. Below
the lower end of the said guide tube 34 and
locsely surrounding the valve stem 33, 1s a
collar 85 which is adapted to vertically slide
on said stem and is provided with a recess
in its upper portion adapted to receive the

1,062,285

iower end of tha said guide tube, on which
said collar also vertically slides. Surround-
ing the valve stem 33,
33, and adapted to bear upwardly. thereon
is a coiled actuating spring 36 which bears
at 1ts lower end upon a flanged collsr 37.
The said flanged coller 37 is loosely mounted
with respect to the said valve stem by means
of a stop pin 88 inserted transversely
through the said valve stem. v
The' mechanism for operating the exhaust
valve of the engine is located in an auxiliary
casing. 40 secured to the section 9 of the
crank casing by means of screws 41, 41 and
is censtructed as follows: Secured to the
outer end of the shaft 14 of the crank disk
12 is a gear wheel 42. A second gear wheel
43, which is driven from the said gear wheel
42, is rotatively mounted upon a shaft 44
which is supported at its inner end upon
the wall of the section 9 of the crank casing
and at its outer end in an
wall of the auziliary casing 40.
by the said gear wheel
which is preferably made integral there-
with.  Pivotally supported within the said
auxiliary casing 40 is a horizontally ar-
ranged verbically’swinging lever 46 adapted
s bear against the lower end of the valve
stem 33 which extends downwardly through
a8 guide passage formed in
tending tubular neck 48 made integral with
the top wall of the auxiliary casing 40. Piv-

Carried
43 is a cam disk 45

below the said collar -

aperture in the

an upwardly ex-
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otully supported on the said lever 46 is an .

antifriction roller 47, with a portion thereof
projecting helow the said lever, said roller
being adapted to engage the cam disk 43
which operatss through the said lever 46 to
11ft the & s vaive disk 32 from its sea.

For limitin
the lever 46

¢ is provided a spring stop

! mechanisin comprising an endwise movable

piunger 50 mounted in the casing 40 with its
wner end in pesiti
rising and falling end of the said lever 46.
Said plunger is arranged in an inclined po-
ition and slides in o guide passage formed
I a plug 51 which is inserted through and
sectived 1 a thickened part of the wall of the
casing 40, Said plug 1s made adjustable in
said wall by means of exterior screw threads
on the plng which eugage interior screw
threads in the opening in the wall. through
which it is inserted. Surreunding a reduced
portion of the ‘plunger 50, which is within
the base of the said plug 61, is & coiled ac-
tuating spring 53 which sacte against the
outer end wall of the pl' - .und an outwardly
facing shonlder on the st plunger, to hold
sald plunger in contact with the end of said
lever 46, which has a beveled end surface
substantially at right angles to the plunger.

The tension-of the spring 27 of the intake
valve is automatically increased during the
exhaust stroke of the engine piston and auto-

the downward movement of.

fion for contact with the’
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maticaliy decreased during the intake stroke I Ty
by means as follows: The hub of the rooseribed,
wheel 48 which extends outwardly heson PAPLING is

erensed o

cecentrie 65 The suid o CUITIC engages o ¢ oepease o
bleek 60, which ix monted between fa'g 1. Padooied o the
wardly extending, horizontal fork avms 61, | give. Loy

en o vertically movable hiead 520 the sard L upper
block being adapled to slide tongitndinnlly |
backward and forwnpd betsween the waid fopl
avms 61, 61, At its onter end the said head
62 1s previded with an aperture extending |
perpendicularly thevethrough aud through |
whicl i inscrted the redueed end of a verti-
ally arranged operating rod 63, The end of
sald reduced portion of the vod 63 which, ex-
tends througl the fork 2 i« serew-threaded
and_the said rod is secored rigidly in the HY
head by means of o nut 64, applied to the | heay
end of the rod elow the head. Lxtending |

apwardly fron the caid head €2, the rad 63
passes through a guide passage 1 o tubuiay
neck 49, formed apon the auxiliary casing
0, and at s upper ind through s guide
passage formed in g projecting portion of
the engine exiinder loeatod at one side of the
extenision therenf whieh containg the cham-
hers 21 and At its npper end, which ex
tends into a jaters! o tension of the cham-
Ber 21, the said rod 63 is veduced in size apd
provided with sevesw ifires Over the said
educed portion of ihe vud s fitted a coifar
66 which ig clnmnped thereom by means of a

tock nut 67, Op saig collar is g herizontally
arranged armu 68 w

8 whinh

which i

tensinn of he
crensod wnd we
the intake ot
“rred to s gt
tmed  pepfs

the s
3 tender
das v‘i(‘@, h&,"f ¢

B8

leh extends {6 the valw
stein 25 and is provided at its end with o
ring which fongely oles the gidde evlin.
der 26 and npon whieh the lower end of the
valve spring 27 5 Above the upper end
of the said rod the top wall of the chamber | Lam
2L is provided with an open; d by oo
serew plug 69, through which & spanner |
wrench can be inseried fop tightening or pe. |
moving the leck nui 67 at the Bpper end of |
saidd rod. .
The operation of the above deseribed ter
chanism i@ so timed ¢
eriod of the ntake stiroke,
Wil wefoute the rod 63 o niove
s aen 68 L ity Tow ormoy LG andd re-
e 1he tension on ihe infohe vy Pringy
2h, thus permitting the valve to eastly
opened. During the pext evele of the engine,
which consists of the compression aud enng- |
Lustion strekes, the intn ke vadve divi 29 will
Lo helid agninst its sew 2 by the pre sure |
exerted thereon by the mi m the evl |y
inder as it iy compressed and explodod, ‘
Meanwhile, however, the cecentric vl lave |
moved the arm 68 to 4 prosition
tension of the intake viive vy
Ineressed to soch sn extent that tie siid i
take ~alve will be cloged quickiy aud Geld
a closed position against the suelion axerte
during the exhaust stroke of the vngine.
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shiaft 80 and is adapted to be driven by the
gear wheel 42 on the shaft 16 of the crank
disk 12 iTpon the outwardly extending
end f the shaft 80 which extends beyond
the ;carnal bearing 82 and the retaining nut
83 ¢ mountsd a cam disk 85 which is secured
to ite said shaft and by means of which the
ignition civenit 19 controtied.

The top wall of the rramber 21 is shown
as provided with a well known form of de-
vice for testing the operation of the intake

valve, consisting of a plunger 86 arranged.

vertieally in line with and adapted to act on
the upper end of the valve stem 23, said
pinnger being held normally at the outward
it of its movement by a spring 87.

T claim as my invention -—

1. An explosive engine, comprising an in-
cake valve adapted to be opened by suction,
= spring applied to close said intake valve,
and means ineluding a member against
which said spring -nnstantly bears, oper-
ated by the engine. (0T controlling the ten-
sion of said spring uaring all of the strokes
of the engine pis o, adapted to decrease
the tension of said ring by permitting the
same to expand at ‘he fime of the suction
“troke of the engine piston and increase the
tension of said spring by compressing the
same during the remeining strokes of the
engine piston.

9. An explosive engine comprising an ex-
haust valve, a spring applied to close said
valve, means for opening satd exhaust valve
against the action of the spring, and means
operated by the engine for decreasing the
novmal tension of the spring just preced-
e the time of the exhaust stroke and main-
raoning the deereased tension of the said
spring during gnid exhanst
engine piston.

An explosive engine comprising an in-
e valve, aoapring adapted to close said
take valve, au exhanst valve. a apring ap-
plied to close add exhanst volve, and means
aperated by the engine for inerenaing avid
docreasing the tension in both of =nid
springs, adapted to decrense the tension of
the intake valve spring duning the suetion
cyole and to inerease the tension of the
wune daring the remaining strokes of the
engine piston and aive adapted to imerense
e normal tension of fthe exhan=l valve
spring at a time just preceding the exhaust
ok and to maintain the ineres <] fension
Juring the ventainiug sty Phe chgine
pislon,

\n axplosiveengine conperisiug nn i
d by osneton
pravided with
o supmeding
nis fooatways olose
arm apon which saud

movable rod to
aytd THERRS OPIE

e

Gles of

iV j;;i;.‘!)'{'(‘ﬂ i Lip IRl
and emb walve (b

a. velve stem. a cnijed
said valve and whieh
gaid inlet valve, wn
SpIing adavise

which said arn is adtached.

Pl

resise ui

stroke of the |
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ated by the engine in time with the piston
stroke acting to decrease the tension of the
spring during the suction stroke and to in-
erease the tension in the said spring during
the intervening strokes of the engine iston.
5. An explosive engine comprizng a
power eylinder, a piston, intake and exhatst
valves, each embracing a valve disic pro-
vided with a valve stem, an endwise mov-
able rod arranged parallel with said valve
stem and provided with two laterally ex-
tending armns, coiled springs surrounding
the said valve stems and bearing severally
against said avms, ¢aid disks being arranged
to, move toward each other in the opening
of the valves, and the said springs acting in
opposite directions to effect the closing of
the valves, and means operated by the en-
gine giving endwise movement to said rod,
said rod being shifted in a direction to de-
ereace the tension of the intake valve spring
and to increase the temsion of the exhaust
valve spring at the time
atroke of the engine.
a piston, an intake valve, a spring applied
to close the said intake valive, an exhanst
valve, a spring applied to close suid exhaust
valve, means for opening said exhaust valve
against the action of said epring, an end-
wise movable rod provided with fwo later:
ally projecting arms against which bear the
springs of the intake and exhauvst valves,
and means operated by the engine for giv-
ing endwise movement to said vod.

7. An  explosive engine comprising 2
power cvlinder, a piston, intake and exhaust

ctnhracing a valve disk pro-
stem, cotlad springs sur-

valves, each
vided with o vaive

rounding said valve stem, an dwise mov-
able rad arranged pavailel with aqid valve
ctem, and vrovided with two rigid arns

ngs of the sntaie aund
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dving e iee

aeinst whiel the sy
exhanst valves e Doy
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ane of the po i eaid eviine
ing which tendds oo stnutly to close
Sean endwize movable rod pro-
o Jateral avm againss which the
sl eans for giving endwise
wovement to said pod, embracing gearing
actinted by the crank Shadt and adapted to
oive endwise Tmoven Foto sald reds il

n of one of
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for controlling one of the ports
cylinder, embracing a vaive disk provided
with a valve stem, a fixed collav on the
valve stem, a coiled spring surrounding said
valve stem and bearing at one end on said
collar, said spring tending to alwayvs hold
said valve closed. an endwise movable rod
having a laterally estending wrm which 1s
provided with a ring which bears against
the other end of said spring, and means for
operating said rod from the crank shaft
adapted to shift the rod to change the nor-

g

mal tension of said spring at the time of
the suction stroke and to maintain said
changed tension of the spring during the 1n-
tervening strokes of the engine piston.

In testimony, that I claim the foregoing
as my invention I adix my signature in the
presence of two witnesses, this 16th day of
July A. D. 1908, .
AXEL LEVEDAHT
Witnesses:

R. A. VorLiNG,
W. W. ARMSIRONG.




