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1o all whom 1t may concern:

10

- Driving Means Therefor, ot

‘Be it known that I, Epwin L. RUSSELL, a

~ citizen. of the United States, residing at
Cleveland, in ‘the county of Cuyahoga and -

State of Ohio, have invented a new and useful
Valve for Internal-Combustion Engines and
. which the fol-
lowing is a specification. o

The object of my invention is to provide,
for use in internal combustion engines, and
elsewhere, a rotary valve and driving means
therefor: of ‘such character that the valve

- cannot stick but will always be properly cor-
related with- its seat; such that proper com-

15

pensation for wear may be readily made by

unskilled hands; and such that backward

20

movement of the driving member, due to.
" backward movement of the engine when it 1s

stopped, or otherwise, may not operate ob-
jectionably on the valve. -

. *

The accompanying drawings illugﬁtratg my

!

~ inyention. _ -
- Figure-1 is an axial section of my im-

- proved valve and driving mechanism in an
- 25

internal combustion engine structure; Fig. 2

. an enlarged detail of the cot nection between
the valve and its driver; Fig. 3 an axial sec-

- Fig. 4 a section on line 4—4 of Fig. 2 look-
‘ing in the direction indicated by the arrows;

30

35

tion of the two cam members of the driver;

and Fig. 5 a section on line 5—5 of FKig. 2

~ - looking in the direction indicated by the
-~ arrows. . | I - |

- In the draﬁfiligs, 10 firidicates a valve seat

upon or in which-the valve 11-18 mounted
said valve being movable on its seat ifrom

~ open.to closed position and from closed to
- gpen position, and being also movable toward

- 40

45

- and from seated position. |
drawings I have shown the sedt and valve as
~ axially tapered, as is common with ordinary
plug valves, such form being probably the
‘most practical commercially, although 1t 1s
to be understood that my present invention
is by no means limited to this precise form. -
The valve 11 is, in the instance illustrated,

intended to be constantly driven in one direc-
-~ tion . as a result of the reciprocation of the

50

16 by means of the two spiral gears 18 and-

99

- piston 18 in the internal combustion cylinder
14, the . piston being connected by pitman 15
- with crank-shaft 16, and for that purpose 1

provide a driving shaft 17 connected to shatt

19 connected to Said shafts respectively. -

‘upon‘theshaft,
Secured to the upper end of s
‘sleeve 25 provided with. .a..circumferential
flange 26 and a pair of upwardly proj _,
“cams 27 having helical active faces. Sleeved::9
“over sleeve 25 1s a tubular-head 28 having an

In the present

Patented Jan.4,1916.

is a sleeve 21 which, at its upper end, is pro-

vided with a radially extending flange 21

adapted to engage the upper end of casing
22 in which the sleeve is journaled. Splined

upon the lower end of sleeve 21 is a gear 19 -
which # held in place by a nut 20, the ar-
rangement being such that the gear 19 may
be held against a thrust.collar 19” arranged
between gear 19 and casing 22 and acting

upon the casing 22 in a direction toward the-
valve 11 and therefore in a direction opposite
to the direction of action of flange 21" upon

“casing 22.  Threaded upon the lower end of-
-shaft 17, which projects down below the

lower end of sleeve 21, is a nut 23 which 1s
provided with an inwardly projecting flange

93’, which surrounds a portion of the lower -

65

70

end of the hub of the gear 19 and may have -

a thrust engagement with said gear and also

with the nut 20. For this purpose nut 23 is

conveniently made hollow so as to' receive the
“nut 20. Nut 23 is held 1n position upon the =
lower end of shaft 17 by a check nut 24. It
“will be noticed that any downward pressure

upon the shaft 17 will be transmitted as a

pull- upon the nut 23 which will, in turn,

75

80

pull upon nut 20 and thus pull upon sleeve

21, and that this pull will be resisted by the
‘action of flange 21" upon the upper end of
casing 22. By means of this arrangement

shaft 17 ‘does not come into direct thrust
upon sleeve 21 or casing 22 and consequently

85

may have .a-freedom. of axial adjustment -

relative to-the sleeve 21, this adjustment be-

e

T

ing-varied by variation of position of nut 23

of shafﬁij-'l’% is a '

T e e s e ey

internal flange 29 lying beneath flange 26 and

“held axially 1n place by a tube 25" which is
fixedly secured to sleeve 25. The axial flange
or main body of head 28 has formed. within

it a pair of diametrically-opposed similarly-

or cam surfaces, -and preferably having the

same pitch as cam 27 but opposite thereto.
Tube 25’ of sléeve 25 carries 'a pair of dia-

90 -

ecting -

100,

“extending helical slots, or screw threads, 81
forming both upper and lower active edges

125

metrically-opposed, radially-extending lugs

39 arranged to engage, in one direction, with
- -downwardly projecting pins 83 carried by

Splinéd upon shaft 17, near 1ts 10W§r_.-eﬁd5f; ~head 28, the arrangement being such that

110
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“valve 1s under the constant tendency of the

- lugs 32 engage pins 33 and the valve

there may Dbe considerable freedom of rota-
tion of sleeve 25 1n one dlrectlon relative to

‘head 28.

Head 28 is 1)10]ected mto a socket 33
tormed 1n the lower end of valve 11, there
being freedom of relative mov ement both
‘IXIHHV and rotatively.
from head 28 are two diametrically opposed
lugs 28" between which and abutment 10’ of
valve 11 are arranged compression springs
37.  Projecting dmmetumllv across socket
39 1s & pin 38 upon which are mounted two
pairs of vollers, the rollers 39, 39 being

within slots 31 and the rollers 41, 41 3 1n Posl-

tion to be acted on by cams 27.

- The springs 37 constantly tend to drive
thre valve 11 forwardly relative to the driv-
ing shaft 16 and, as such relative movement
Shlfts the slots 31 relative to pins 38 the

springs to be drawn cown into the seat, the
shaft 17 being axially fixed. |
In 1111t1.:111y setting the parts nut 23 will

be screwed up on shaft 17 until springs 87

are under desired tension and in that posi-
tion of the parts there may be a slight play
of lugs 32 from pins 33 before cams 27 come
Into engaﬂement with rollers 41, as indicated
1 INg.

TVhen shaft 17 is rotated in the direction
indicated by the arrows in Figs. 1 and 4,
10 Wlll
be rotated by the combined action of springs
37 and the interaction of the lower edees of
slots 31 and the rollers 39. If the resistance
ot the valve to movement is too great the

- springs will yield, slots 31 will slide under
“rollers 39 and the valve will be moved axi-

ally from its seat but the upper edges of
the slots will prevent too great an axial

movement and will, of course, prevent any
axial movement of the valve due to any

gaseous pressure- applied to it. Immedi-
.ately that the valve is released from its Seat

it starts forward both because of the cir-
cumferential component of the interaction -

of slots 31 and rollers 39 and qlso becatuse

of the increased tension of springs 37 so.
that the valve is properly advanced and at

all times held to its seat with sufficient force

~ to maintain a tight joint and vet under such

yielding condltmns that 1t may at all t1mes
be driven as desn'ed

When the engine stops it is quite possible
that there may be a final backward move-
ment of shaft 17 and therefore jugs 382 will
be withdrawn  from pins 33 and cams 27
will slide under rollers 41 so as to catch the
valve 11. (by pins 38, and rollers 39 and 41)

1n. the crotches between cams 27 and slots 31
so as to.ghift the valve 11 backwardly with-
out danger of the upper edges of slots 81

sliding over rollers 39 and serving to draw
the valve more tightly into its se%t without

drwmg 1t backwardly Indeed if the mlve _

Projecting rvadially

1,166,030

should tend to stlck in its seat duri 1ng the
backward rotation of the shaft 17, the cams
27 will slide under rollers 41 enoun'h to Iift
the valve 11 so as to. release 1t -from 1ts seat
and permit i1ts free-movement.

It will be seen that, by this construction,
I am enabled to drive my valve in either
direction on 1ts seat and, under either direc-

tion of driving force, to properly release the

valve and at fl]l tlmes maintain. a prope
seating thereof. Tt will be noticed that an

axial ad]ucstment of shaft 17, 1f the shaft

70

5

be held against rotation, will result in a

- rotation of the valve in 011e clirection or the

other, so that the valve may thus be brought
qecumtehf into time with the erank: slm ft,
bv the axial adjustment of the shaft 17.

I claim as my invention:

1. In an internal combustion enﬂme hav-
ing a driven shaft capable of 10tﬂu10n 1n
elther direction, of a valve structure com-
prising a seat member and a seated member
movable toward and from the seat member
and also movable along the seat member,
and a driving connectmn between gaid slmft
and the smted member satd -driving connec-
tion comprising a spring connection bety cen
the driver ﬂnd the seated member, interen-

onging members carried by the seated mem-
bel" fmd driver whereby movement of the

driver in either direction will catise corre-

sponding movement of the seated member,
said connection permitting movement of the
driver in either direction relative to the
seated member and consequent movement ot
the seated member away from its seat.

2. In an internal combustion engine hav-
ing a driven shaft capable of rotation in
elthet direction, of a wvalve structure com-
prising a seat membel and a seated member:
movable toward and from the seat member
and also movable along the seat member,

and a driving conneetmn between sald 5hf1ft
drivine con-

and the seated member, said
nection comprising a tor que applving spring
connecting the seated member and the sha ft
mtelenganmo members carried by the sha ft
and the seated member and interacting
under normal stress of the spring to drive
the seated member toward its seat and,
under resistance of the seated member to
movement on its seat. by the shaft, to dvive
the seated member initially from 1ts seat

upon movement oi the shaft in either direc-

tion.
3. In an internal combuqt]on engine hav-

ng a driven shaft capable of I’Ot‘ltl()n in

either direction, of an ﬂ\lqlhf tapered valve
seat, an axially tqpered rotatable valve seat-
ed' therein; a torque-applying spring con-
necting the said shaft and valve, a helical

S

59

20

99

105

110
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R

124

125

double actlncf cam-connection - between the

-~ shaft and Valve and a second oppositely act-
ing helical cam- connection between the shaft

and valve, one of said cam-connections hav-

—
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| ing a limited range of movement relative to
the shaft.

4, The combination of an axmlly tapeled_

seat, an axially tapered member seated in-

the seat and both rotatably and -axially

movable, a driver, a torque- applying spring

connecting the dr ver and seated member, a
helical .double- acting cam-connection be-
tween the shaft and vqlve, and a second -op-

positely acting  helical cam-connection be-
tween the driver and valve, one of said cam- .
either direction will move the seated Imem-
*be:t from the seat member.

connections having-a limited range of move-

ment relative to the driver, and the other

being directly carried by the driver.
5. The combination of an a*{lally tapered
seat, an axially tapered member seated in

the seat and both rotatably  and axially
‘movable, a driver, a torque- applying spring

connecting the driver.and seated memper, a
helical deuble acting ' cam-connection be-

tween the shaft and velve,, and a second op--

positely acting helical cam-connection be-

tween the driver and valve, one of said cam-

connections having a hmlted range of move-
ment relative to the driver.. -
6. The combination of an axmlly tapered

seat, an axially tapered member seated 1n

the seat and both rotatably and axially

movable, a -driving shatt substantially co-
means for

axial w 1th the - seated member,

- holding and adjusting said shaft axially, a

35

40

‘the

hellcal double-acting
tween the shaft and valve. e, and an oppositely

- acting helical cam- eonneetlen between the -

heft and valve, one of said eam-connections
having a limited range of rotatlon relatlve

to the driver.

The conibination of an axmllv tapered

"seqt an axially tapered member seated in
seat and both rotatably and axially:-
movable, a driving shaft substantially co-

- axial .with the ee‘lted member, means for

45

holdmﬂ said shaft axially, a heheal double-
acting cam-connection between the - shaft
and "F‘llVB, and an oppositely acting helical

- cam-connection between the shaft and valve,

one of said cam-connections having a lim-

~ited range of rotation rehtlve to the driver.

50
55
80
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8. The combination of a seat member, a
seated member associated therewith and
movable both along and away from the seat

member, a driver, a double-acting cam-con-

nection between the driver and the seated
member, a
the dIivel and seated member, one of said
cam-connections having a hmlted range of+ -
movement relative to the driver, 4 torque-
applying spring

connection between the driver and seated

" member bemgqsuch that movement of the

driver. relative :to the seated member in

. either direction ‘will move: the seated mem-

ber from the seat member. .
9, The cembmetlon of a’ seet member,

cam- -connection . be- ]

-t_he driver and seated member.

qa second cam-connection between--
of mm*ement relative to: the driver.

~arranged between the -
driver and seated member', the said cam-

seated member essoclated therew1th and
- movable both elonﬂ' and away from thé seat
member, a driver, & double-acting cam-con-

nection between the driver and seated mem-

ber, a-second cam-connection between the
‘driver and seated member, one of said cam-
.connections having a. limited range of move-
“ment relative to the driver, the said cam-

70

conneections between the drwer and Seated |

-member being such that movement of the

driver relatwe to the seated member In

75

10. The combination of a seat member, a

rotqtable seated member asseelated there-
with, a driving shaft, means. for axially

R0

holding said drwmg shaft and for auqlly,

edjustmg the same, a .double-acting cam-

connection between the shaft and seated
member serving to rotate the seated member

by shaft rotation and also serving to axially
shift the seated member upon rotation of

the shaft relative to the seated member, a

second cam-connection between the shaft
~and the seated mémber also serving to ro-
tate the seated member upon rotation of the
"shaft in oné.direction and serving to shift

* the seated member away from the seat men-
“ber upon rotation of the shatt relative to the -

seated member in the active direction of
~said last mentioned cam-connection, one of

said cam-connections having a limited range
of movement relative to the driver, and 2
torque-applying spring connection between

11. The combination of a seat member 2l

"1 otatable seated member aeeoeleted thel e-

with, a driving shaft, means for axially
holding said dllvmcr shaft and for axially
ad]ustmcr the same, a double-acting cam-
connection between the shaft and Seeted

‘member serving to. rotate the seated member:
by shatt rotation and also serving to axially
'shlft the seated member upon rotation of

the shaft relative to the seated member, and

a. second cam-connection between the sheft
and the seated member also serving to ro--
tate the seated member upon rotation of the
- shaft in ene direction and serving to shift

the sedted member away from the seat mem-
ber upon. rotation. of the shaft relative to
the seated member in the active direction of
cgaid last mentioned cam-conmection, one of .
said cam-connections having u limited range

'12." The combination of a seat membe1 ‘a

_‘rotetable seated member essoelated there-

with, a driving -shaft, means. for axially.
holdmg said driving sheft and for axially

-adjusting the same, a double-acting cam-
_connection between the shaft and seated
member serving to axially shift the seated
“member upon retation of the shaft relative

to the seated member, a second cam-connec-

-tlon between the sheft end ‘the:sea ted mem-

20
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ber also serving to shift the seated member
“away from the seat member upon rotation of

the shaft relative to the seated member 1n

the active direction of said last mentioned
‘cam-connection, one of said cam-connections
having a limited range of movement relative

to the driver, and a torque-applying spring

connection between the driver and seated

member. |

~ 18. The combination of a seat member, a
rotatable seated member associated there-
with and.also movable axially, a driver, a

~ cam-connection between the driver and seat-
ed member controlling axial movement 1n

15

25

both directions of the seated member. by

relative rotative movement between  the

driver and seated member, a second cam-

~ connection between the seated member and
~ driver producing axial movement of the
20 . ! _
 rotative movement between the driver and
seated member, one of said cam-connections

seated member in one direction by relative

having a limited range of rotative move-

ment relative to the driver, and yielding
torque-applying means acting upon the
seated member tending to produce rotation

thereof relative to the driver and thereby

30

40

50
with and also movable axially away from

55

60

65

tending to drive the seated member axially
toward its seat. = N
14, The combination of a seat member, a

rotatable seated member associated there-
with and also movable. axially, a driver, a
cam-connection between the

driver
seated member controlling axial movement

in both directions of the. seated member by
relative rotative movement between the

driver and seated member, a second cam-
connection between the seated member and
driver producing - axial movement of the

seated member in one direction by relative

rotative movement between the driver and
seated miember, one of said cam-connections

“having a limited range of rotative move-
" ment relative to the driver, and ylelding
45

means acting upon the seated member tend-
ing to produce rotation thereof relative to
the driver and thereby tending to drive the
seated member axially toward its seat.

15. The combination of a seat member, a
rotatable seated member associated there-

the seated member, a rotatable driver, a hell-
cal connection between the driver and seated

“member controlling movement of the seated -
member in both directions axially by rela-

tive rotation between the driver and seated
member, 'a second  helical connection be-
tween the driver and seated member produc-
ing axial movement of the seated member n

one direction upon relative rotation of said

last mentioned helical connection in one di-
rection, one of said helical connections hav-

ing a limited range of rotation relative to

the driver, and yielding torque-applylng
means. acting upon the seated member to

and

tive to the shaft.

1,166,939

produce, in conjunction with said helical
connections, a combined axial and rotative
movement of the seated member toward the

‘seat. |

16. The combination of a seat member, u
rotatable seated member assoclated there-
with and also movable axially away from
the seated member, a rotatable driver, a.heli-
cal connection between the driver
seated member controlling movement of the
seated member in both directions axially by
relative rotation between the driver and
seated member, a second helical connection
between the driver and seated member pro-
ducing axial movement of the seated mem-
ber in one direction’ upon relative rotation
of said last mentioned helical connection in
one direction, one of said helical connec-

and

7'

75

80.

tions having a limited range of rotation

relative to the driver, and ylelding means
acting upon the seated member to produce,
in conjunction with said helical connections,
a combined axial and rotative movement ot
the seated member toward 1its seat.

17. In an internal combustion engine, the

combination with the cylinder, piston and
crank shaft, of a valve seat communicating

with the cylinder, a rotatable valve associ-
ated with said seat, a driving shaft driv-

ingly connected with the crank shaft and
arranged axially of the valve, a helical driv-

ing connection between said last mentioned
shaft and the valve, acting to control the

angular position of the valve relative to its

seat by variation of axial position of the
shaft, a second helical connection between
the driving shaft and valve acting upon
said valve 1n the direction opposite to the

“action of the first helical connection, and one

of said helical connections being rotatable

relative to the shaft, means for normally

holding the driving shaft axially relative
to the valve and for adjusting said shait
axially to vary the angular relation of the
valve relative to the shaft, and a spring
acting circumferentially upon the valve and
one- off the helical connections tending to

90

05

105

110

shift the valve axially and angularly rela- -

-

18. In an internal combustion engine, the

combination with the cylinder, piston and

crank shaft, of a valve seat communicating
with the cylinder, a rotatable valve associ-
ated with sald seat, a driving shaft driv-
ingly connected with the crank shaft and
arranged axially of the valve, a helical dr1v-
ing connection between said last mentioned
shaft and the valve, acting to control the
angular position of the valve relative to
its seat by variation of axial position of the
shaft a second helical connection between
the driving shaft and valve acting upon said
valve in the direction opposite to the action

of the first helical connection, and one of

said helical connectinns being rotatable rela-

115

120

130
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- 1n the direction opposite to the action of the
“'first helical connection, and one of said heli- .

1,166,989 -

tive to the sha,ft means for norma,ll hold-.
1ing the driving shaft axially relatwe to the

valve .and for adjusting said shaft axially

 to var y the angular relation of the valve

relative to the shaft, and a spring acting

- upon the valve and one of the helical con-
- nections tending to shift the valve ama,lly

and angularly relative to the shaft. =
- 19. In an internal combustion engme, the

combination with the cylinder, piston and
crank shaft, of a valve seat communicating

~with the ¢ lmder a-‘Totatable valve associ-
~ated with sald Seat a driving shaft driv-

' Ingly connected with the crank shaft and gr-
16

ranged axially of the valve, a helical driving

- connection between said last mentioned shaft
~ and the valve, acting to control the angul

ar
position of the valve relative to its seat by
variation of axial position of the shaft, a
second helical connection between the dI‘lV-
ing shaft and valve acting upon said valve

" cal connections-being rotatable relative to

the shatt, and means for normally holdmg- -
- the drlvmg shaft amally rela,tWe to the |

i

‘yalve: a,nd for ad]ustmg said shaift axially =

to vary the angular relatlon of the valve .

relative to the shaft. -
'20. I an internal combustion engme, the

30 .

combination with. the cylinder, piston and

ated with sald sea,t a driving

ingly connected with the crank shaft and
“arranged amally of the valve, a helical driv- =~
ing connection between said: Tast mentioned
‘shaft and the valve, acting to control the i

angular position of the valve relative to its -
seat by variation of axial position of the
shaft, and means for normally holding the
'dmwng
- relation of the valve rela,tlve to the shaft. -

shaft axially to vary the angular

“crank shaft, of a valve seat commumca,tmg I
- with the cy hnder a rotatable valve associ-. =~
shaft driv--

40

In witness whereof, I have hereunto set L

y hand and seal at Indmnapohs, Indiana,

sand mne hundred and eleven . |
| EDWIN L RUSSELL [L s]

Wltnesses o S
| A_RTI—IURM HOOD U
FRANK A. FAHLE k

45

M.thls 11th day of December, A. D. one thou— |
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