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 tions-of parts, such as will be

~either direction. o
. Thevalve mechanism commonly employed

so far as T am at present

character, .

—

. VALVE MECHANISM FOR INTERNAL-COMBUSTION ENGINES.

-

987,164,

' - Specification of Letters Patent.

Patented Mar. 21, 1911,

Application Aled July 8, 1909, Serial No. 505,360,

TO all whom it My concern:

~Be it known that I, Avpex E: OsBoRN, a
- cltizen of the

United, States, residing at New
York city, in the county and State of New
York, hav 1 & ne
provement in Valve Mechanism for Inter-
nal-Combustion Engines, of which the fol-

P S 1.
lowing ‘is a specification. o |
My invention relates to improvements in

‘valve mechanism for internal combustion

engines and particularly to valve mecha-

nism - 1ncluding reciprocating slide valves,

and means for positively operating them in

1n connection with four-cycle infernal com-
bustion engines of the present day involves
the use of cam opened and spring closed

‘Puppet valves which, at best, are noisy, un--
7 1n almost every
‘respect. I am aware that attempts have
“been ‘made to use reciprocating slide valves

reliable and unsatisfactory

In connection with this type of engine, but
aware, none of

these attempts has been ‘successful, and it is

the main object of my present invention to

‘provide an efficient valve mechanism of this

- To this end, my. invention consists in many
novel details of construction and combina-
tully pointed

- out hereinafter, and in order that my inven-
- tion may be thoroughly understood, I will

“now proceed to describe certain embodiments

thereof, hdving reference to the accompany-

Ing drawings illustrating the same, and will

- then point ‘Out the novel features in claims.

In the drawings: Figure 1 is a view in

- partial sectional elevation through a valve

40
Iy nvention, showing the same applied to
‘an internal combustion engine. Fig. 2 is a

mechanism -constructed in accordance with

detail sectional view upon a somewhat larger

. scale showing the valves in different Posi-
. in Fig. 1. Fi

tions than those in which they ‘are shown
g..3.1s a.dlagrammatic view

 showing the relationship of movemont be.

tween- the valve. operatin
~ valves operated thereby.
50

shaft, and the
oper. , . X1g. 41s a central
vertical transverse sectional ¥iew of an in-

-+ ‘ternal combustion engine provided with a

‘modified form of valve mechanism con- |

- structed in.accordance with my invention.

b6

_Referring first of all to F i%s. 1 and 2,
the engine therein shown is t

‘invented a néw and useful Im- |

the distributing valve is

the end of

vided with an’ eccentric .
centric strap 23 and connecting rod, the end.

‘the said cross-head, B

e ordinary

single eylinder air cooled. engine oI Lue 1uur-
cycle type. The engine is provided with
the usual cylinder 5, crank case 6, and crank
shaft 7 journaled therein. A valve ‘'operat-
Ing shaft 8 is connected by geaving 9 with
the said crank shaft, the gearing giving a
ratio of 2 to 1 so that the operating shaft 8
makes one revolution to every two revolu-

tions of the crank shaft 7. The cylinder 5

1s provided with an extension 10 which con.

stitutes a valve casing, the same being in

60

6o

open communication with the engine cylin- .

der by means of a passage 27. This valve

casing comprises a cylindrieal bore 11 and =
tubtilar member 12, the inner and outer
walls of which are cylindrical and are con-
centric with .the cyhindrical bore 11. ta-
bular valve 13 is disposed between the Cy-
lindrical bore

valve ag will proes-

tubular member 12, the same being herein-
after termed the main valve of the engine.
The tubular member 12 is provided with one
Or more transverse passages 15 there-

through, the same being controlled upon one

side by the main valve 14, and upon the
other side by the distributing valve 18, and

sets of cross-over
which _
the said distributing passage 15 with inlet
and exhaust chambers 18 and 19 with which
the valve casing i0 is provided. . The main
valve 14 is provided with. a valve rod 20

ports or passages 16 and 17

21, and the valve operating shaft 8 is- pro-

22 having an ec-

11 and the outer walls of the.
tubular member 12, the same being arranged
to act as a distributing
‘ently be explained, while a piston valve 14
1s disposed within the cylindrical bore of the

70

75

30

85

provided with two -
are adapted to alternately connect

90

which is secured to 8, cross-head.

95

of which is pivotally connected ot 94 with

_ y- this meansd, the
rotary movements of the

mitted in thie form of reciprocating move-
ments of the valve 14, and

becatise of th

fact that the axis of rotation of the shaft
8 1s disposed eccentric

1 withi.respeet to the
path of movement of

shaft 8 are trans- =
100

» .

L

_ the axis 24, jt will -
Tollow that . tlie angular movement 41 the

105

shaft will be greater when moving the valve .
10 one direction than when moving the valve

) . . &
In- the other directipn.

......

[REY

ATTSIAT I L

1. Thig' will: readily
‘berunderstood by referance tp the diagram- .

matic view in Fig. 8, in whichyit will be seen 150
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mm Y hﬁe passing thmugh the centers of 1 main valve. 14 will be moved pmctlcally one-. |

ﬂm three parts 24, 8 and 22 when the valve
Yy in its uppemwst position, will be oblique

'. __r_;'_'”;j: te.a similar line passing through the parts.
3 when the valve is in ifs lowermost position.
valve moves fromn its uppermost to its

lowermost position while the shaft moves

- through an angular pObitiOH from one end
- of'these lines to the other, and in the arrange-
- 30 ment of the parts, 1t wﬂl be seen that the

- valve will m::we slower. when moving down--

- ward than 1t will when bemg moved upward,

~ more than one-half of a complete movement
~of rotation of the said shaft. - The distribuit-

. ing valve 13 is arranged to be moved by the |
S0 main valve near the end of its movement i
20 either. direction.

- provided at its lower end with o flange 25
- which s adapted to be engaged by the mam..'
. valve when near the 10Wer end of its down-

The distributing

ward movement and by a collar 26 carried
- the.valve rod 20 when near the upper
eméi of its m«.wemé*lt. The movement of
as 1s"-necessary 1o move: the pc}rtc; or pas-
sages 16 and 17 into’ communication with

30 the distributing passsge’ld, the two extremi- e
1 and its 5peed will now commence to accelerate .~ =
, and these*novements are required | S
| shatt 8 as abwe described. - About the time -+ -
‘piston has been . ¥
“corapleted and the piston has commenced 1ts;_"._1;(_.¥0;-3.'-'ﬁj L
return stroke, the main valve will again . .
| cover the distributing passage 15 so as to -
close ‘i"he same S0 that upon the contmued'}.-?f' L
compression movement of the. piston, the =~
106
gine piston completes its upward movement -
1o compress’ the Lha,rge the main valve will -

continue and camplete its upw’ard move- . o

“ties of its movement bemg shown in Figs
1 and 2

1o take plﬁ ce ab substintially the end of the.

‘reciprocating movemenis of. the main valve,

' 85 hence the main valve is deslgned to meve tha |
- distributing valve from “the position in |
B ."'_-Whmh it g shown 11 Pw -1-to the position

in Which it 18 shown :m F.7. 2 dt the ex-

._tzemlw of its downward, mmfement and to
~ 40 return the distributing valve to the

POSi-
" tion in which it ‘is shown in Fig. 1 at sub-
~stantially the extremify of ifs upper move-

ment. The friction of the packmg rings be-

wall of the

Assuming.

LS
em '_ _.

“eration of the park plug 28 or other suit-

f'_’_-'anle means, the engine piston travels down-
ward under the m.ifuence of the motive fimid,

“turning the shafi 7 In the direction indi-

B0 cated by the arvow, s snd the valve o perating

- shafi in the opposite divection, to the extent!

of cne-half of the snpular ;,..dmm,& of the.
*’i’?ﬂ P 1, e 4 -n.g. 3 ft FLP’“‘
a.uﬂh w V-3 fw A -im*“: ;m& th 3 Wi w

5....-4.': ﬁ ’

'nma

valve .is

‘the’
distmbu ting valve 1s qmte small, enly such-

i
I

1

.-:::__I_-LWEQH the distributing valve, the inner cy- |
- 46 lindrical bore 11 md the outer
o tubular msmber 12 employed to prevent.

. '_'le.ﬂmqe, will be sufficient to hold. the distrib-
~uting valve against {wmdenml mmmment_
S ab lntew:'m(ﬁmtﬂ times, -
506 The cperation of ﬂm parts is 88" follows
o ,‘When the parts are in the position shown in-

- Fig. 1, the engine piston is at the top of the
- . cylinder and the cydinder contains a charge
~of compressed ‘gases.
-combustible charge has been j.gmted by op-

{is shown in Fig.
“the inlet chamber from the dlstmbntmg pas- 1
sage, and again connect the exhaust cham-
ber therew1th so that when
next uncovers the-distr
it will: opeii-the-cylinder to ethaust
-foregoing’ complete& the cycle of operition; 12
‘the parts are now back in the position m
“which they are shown in Fig. 1 ready for__
| a hew eycle to be commenced. - | e

that “the-|

tion between the sard passagé

.m

93‘7,;6?4 -

half its stroke and it will have commenced
to uncover the passage 15, thereby aﬁordmg

communication through the valve. casing be-
| tween the engine cylinder and the exhaust
chamber 19. This passage is fully uncov- _
| ered by the time the engine piston has just
"As the en-7 -+

- gine piston continues to ascend on the ex-
‘haust stroke, the. main valve 14 Wlll con-
tinue to descend. and after the engine pis-
- ‘| ton has reached its uppermost position and =~
~ for the movement in the former direction |
. will be during the timé the shaft moves
15 through the gwattr arc and hence through

.commenced its® return stroke.

just commenced to.move downward again,

a Pmnt. in the stroke of: the valve 14 is
'-reached wherein the ﬂange 25 is engaged by

?-'O e

7

the main valve, and in the remainder of the -

downward mevement of the valve, the dls- S

tributing valve 13 is moved theramth so .

that the parts will finally. reach ‘the - posi-
tion shown in Fig. 2. - The. effect of the lat-

ter movement is to dose communication be-

85

tween the exhaust chamber 19 and the dis- =
tributing passage 15 and toopen communica- -

inlet chamber 18, ﬁ the inlet charber being
in full c@mmunw:@‘rwn with the passage 15

‘when the engine piston hasmoyed downward -~ *
about @ne-quarter of its suction stroke. As

the piston continues to move downward, the =

15 &Iid the | S
vO." .

main valve will commence to meve, upwardh 5

by means of the eccentric position of the = -

the suction stroke of. the.

cylinder will be entirely closed. “As the en-

ment, and near the end thereof it will, by

reason of the engagement of the collar 26 on
the valve rod 20 with the ﬂange 25 of thef."
distributing valve 18, carry the distributing -~ <
'hvalve up- w1th it in the poqltmn i whichit = .

1, whereby to digeonne G

In the modlﬁed form of nw mventmn

arm 892 wzﬂx ) crma-ﬂea;d 33

L
****** f}}
.i'

the main valve . -

buting passage 15, .. ..
The = v
120 "

.l‘
- ||'|‘i"1"'_ 1.

Iﬂ,i?

shown in Fig. 4, the main valve is in the 126 '~
form of & wbu]ax shell 30 which currounds, -,
and is coxoenirie thh.. the main piston 31 o
| ‘fhe. said wsin valve is connected by meaiﬁa- P

the, = U

a_rﬂg_mm aq ﬂmlf:,m of ihe ct..mssahead 136‘ ‘

110
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21 of the structure sliown in the other fig-
~ures, the said- cross-head being connected

- _to,-and operated by, an eccentric 22 upon the
. valve operating shaft 8. The said valve 80
5.1 provided with slots 34 near the upper .
- thereof which are engaged to register at the
i proper time with openings 35 in the cylinder
- 86 which surrounds the valve 30 and piston
- 81, the said openings constituting a distribut-
10 ing passage - to th
- . thestructure in the other figures. This pas-
~sage may be connected with either the inlet
~.or_exhaust chambers 18, 19 by a suitable

~valve mechanism such as that shown in.

15 Fi
- .a_valve for this purpose constructed.  like
“that shown in the otll:er figures, would  be
- of very large size, .
~or more distributing v S .
20 centric with respect to the said main valve
- 30, Hach of the valves 37 shown in Fig. 4
‘comprises two heads adapted in their move-

~-ments to. connect either the inlet chamber 18

_ With.the said distributing passage 35, or the
26 exhaust chamber 19’ therewith. ~The valves
“-are provided: with stems 38 having collars

flanges 41 upon tubes 42 carrie

LI |

~-position,.in which position they connect the
- exhaust chamber with the distributing pas-
- sage 35. - In:their lowermost position they

- derstood. by an:inspection. of the drawings.
A construction of this kind not only permits
the use of very, light distributing valves but
- also. distributes t% “gas r
40.tage, preserves a more even distribution of
- heat, and serves to afford a more direct pas-
- sage for the gases. - The operation of an. en-
“gine of this construction will be-similar to
_ that of the engine shoyn. in the other figures,
486 and further detailed description thereof will
~ 'be unnecessar

| Vherem o
~In the construction- sh

‘valves 30. and 37 and. adjacent parts are

- shown as surrounded by.a’ suitable jacket
50 -within which a cooling medium - as
- fer, may be circylated for the purpose of
 keeping down the temperature of the parts
- Other cooling’means may, of course, be eni:

__ Ployed, such as:the radiating finsin the form

35 |

| Ofi_ﬁngiﬂ,ﬁ. shown in, Fi gs.

constiuling o fresh charge also tending to | ing' having inlet and exhaust chambers o

passage; a valve: located at

“o60l. the "parfs. as  they

‘pass  through the
- stood that the ;:vgﬁlj;@e;,.’me‘bhanism _above de-
50

combustion engine. :
. What elaimis:
1. A valve mechanism com rising a casing
85 having inlet and exhaust _cﬁ '

r end.
equivalent to the passage 15 in

g. 1. - Because of the fact, however, that

size, I referably provide one:
14G, L..P] | pro one.
valves 387 disposed ‘ec-.

.89, -40. thereon for co-erigagement with

| _ _ dgby, and with,

_~ the said- main_valve 30. The distributing
are_shown .as in their uppermost

. Wil connect; the inlet chamber with'the said
-distributing.passages, .as will be readily un-

e gases to.better advan-

OWHm Flg 4 the

medium, such as wa-

-passages, and it will, of ‘course, be under: |-one end’ ofthe
ibed tnav.bo annliad v g above de- | the sanie, and ineans operated
scribed may-be applied to a large.variety of |

ambers and a |

¥

r].

~dafferent forms and constructions of internal {

!
.

-end of the said

‘movement of the _
‘necting the said passage with either the sajd

by the movement

~of the first

erated by the movement
for ¢onnecting the'

‘the said passage,
| ment: of the first' said; valve .
the said passage with' either the said’ inlet
. € X or the said exhaust chamber. = o

1 and 2, the gases | e e,

"a distributing”

'I"-

distributing passage, a valve located at one
passage for controlling the
same, and means located at the other end of
the said passage,
ment of the said valve, for connecting the
sald passage with either the said inlet or the
said exhaust chamber, o

2. A valve mechanism comprising a cas-
ing having inlet and exhaust chambers and
a distributing passage, a valve located at one

end of the said passage for controlling the

same, and a second valve located at the other
end of the said passage, and operated by the
first said valve, for con-

inlét or the said exhaust chamber.

having inlet and exhiaust ¢chambers and a dis.

3. A valve mechanism comprising a casing

tributing’ passage, a: reciprocating valve lo-

cated at one end of the said passage for con-
trolling the same, and mea

ing the same; and means located at the
other end of the saidpassage, and operated
. t of the said valve, for con-
necting the said' passage: with either the said
inlet or the said expaust-chamber.

. 4 A valve mechhnism comprising a cas-

ing having inlet afid: exhaust chambers and

a- distributing passage, & reciprocating valve
located at one end of the sald- passage for
controlling: the same; and-a second recipro-
cating valve located at the. other end of the
sald passage, and operated by the ‘movement
| sald: valve; for connecting the
sald’ passage with:eithex
the said: exhaust chamber. |
5. A valve mechanism: comprising a cas-
g having inlet. and'exhaust chambers and
a distributing passage,a. reciprocating slide
valve located’ at one end’ of ‘the said passage
for controlling the same, and- means located
at the other end of thesaid passage, and op-
nent of the said valve
1 bhe said passage with either
the said inlet or the ald exhaust chamber. -

6. A valve mE?:haniﬁsniJcomprising a cas-

Ing. having »let: {a_ij'd;’l;é?fllfz;ilf"s't'_}(‘:haml)e:rs and

‘a distributing passage, a reciprocating slide

valve located at ore end of the sald' passage
for controlling the same; and s’ second recip-
rocating slide valve located atthe other end of
and’ operated by. the move-
said: valve for “connecting

7 A vwuve mechanism comprising a cas-

-~

said passage for;controlling
by the move-

‘ment of the. snid valve when' the Valve is

- 3 - -

near ‘each end of its movement “for connect-

ing the other end of the said passage with
-either the said’
‘chamber,

inlet or the said" exhaust

8. A valve mechanism comorising a cas-

and operated by the move-

' the said’ inlet or

70

790

80

85

90

D5

100

105

110

115

120

125

130



L
. with o distributing passage therethrough, a
. piston valve within the cylindrical element
- and coitrolling the inner -end of the said
-+ 80 distributing pazsage, and ‘a tubular valve
= surrounding the said’cylindrical; element,
s rhrranged fo connéct the outer end- (}‘f the.dis- |
‘ }

1

o tributing passage with either the said inlet.

Y

~ ing having inlet and éxhaust chambers, and |
a distributing passage, a’valve: located at

. one end of the said ‘passage for’ controlling

].
- .
- 'H "

- the same; and-a second -yalyve operated by
.5 the movement of the’ ﬁrst/ said valve when 1t
. is near‘each end- of its 'miovement, for con--

~ necting .the other end of the said passage
.. with: either the said inlet- or ‘the said ex- |

r -

. haust Chamber. .

9. A valve mechanism comprising & cas-
5 _ulghavulg inlet and exhaust chambers and:
 a .distributing paséage, a reciprocating
-~ valve located at one end of the said passage
- . for‘controlling the same, and means oper-.
15
. when the valve is near each end of its re-

ated by the movement :of the said valve,

. » A M e |
. _ciprocating movement, for connecting the

~other end of the said passage with either
- " the said inlet or the said exhaust 'chamber.:

* .. ing having inlet“and exhaust chambers and.
..a distributing passage, a reciprocating valve

10. A valve mechanism comprising a cas-

... located at one end of the said passage for

o of its "recigr

= - 1L: A valve mechanism comprising a cas-
- +ing having inlet and exhaust chambers and -
- a-distributing passage, a reciprocating valve

"~ controlling the same, and a second recipro-
“cating ‘valve; operated by the movement of
- the first said valve when it is near each end
ocating movement, for connect-
. » other end of the said Pas’s&ge’ with
«  either+the 'said inlet or the said ‘exhaust

" located at one end of the said passage for

TS
.+ connecting the other end of the said passage
. with either the said inlet or the sdid exhaust

controlling the ‘same, a second valve for

. chamber, and means whereby the latter said

b6 13.-A valve mechanism

- wvalve is moved by the- first said valve near
2 40,

one end of its movement to connect the said

. passage ‘with the inlet chamber, and near
- the .other énd of its movement to connect

-+ the said passdige with the exhaust chamber.
- 12. A valve mechanism comprising a cas-
7' 4B ing having inlet and exhaust chambers, and
..-including ‘a cylindrical element provided

. M| " . L . - . ' . - . L R
. - o 1 - .

on Y

' : 1 .

“,“ing having inlet and exhaust chambers; and

“ - including : a. cylindrical -element  provided

. with a distributing passage therethrough,
- ~g piston 'valve within' the cylindrical- ele-

- i nally. reciprocating tubular valve surround-

ang t_hé said eylindrical element; arranged
© 1 one
;thie: sai

ment and controlling ‘the innér end of the |

“gaid distributing passage, and a longitudi-

| Ing

including a cylindrical element provided
with a distributing passage therethrough,
‘a’ piston valve within the cylindrical ele-
‘ment and controlling the inner end of the
said distributing passage, and da reciprocat-
ing tubular valve surrounding the said cy-
lindrical -element, arranged to connect the B
outer end of the distributing passage with
‘either” the said inlet or the said exhaust |

]

of the first sald valve. -

tudinally reciprocated
the first said -valve.

rounding’ the same, for controllin
‘posite end of. the said distrijuting

inder and -2 casing containi

087,164

inlet chamber, and in another position to

“¢onnect the outer end of the said distribut-
ing passage with the said exhaust chamber. -
“14."A valve mechanism comprising a cas-
inig having inlet and exhaust chambers, and
including: .a. cylindrical element provided
| with “a ‘distributing passage therethrough, -

70

a pistoni valve within the cylindrical ele-
' ment ‘and “tontrolling the inner end of the
said distributing passage, and a tubular valve
‘surrounding the said cylindrical element, -

5.

arranged to connect the outer end of the di=-

lar valve béing operated. bY.j the movement

15. A valve mechanism com
having inlet and exhaust chambers, and

chamber, the said tubular valve being longi-
by the movement of

- 16. A valve mechanism comprising a cas-

tributing passage with either the said inlet
or'the said exhaust chamber, the said tubu-

30

comprising a cas- -

90

ing having inlet and exhaust chambers, and

including - & cylindrical “element . provided

‘with a_distributing passage therethrough, -~
‘o ‘piston valve within the cylindrical ele- 184

ment and controlling the inner end of the '
said ‘distributing passage, and a tubular

valve surrounding the said cylindrical ele-
mein

t, arranged to connect.the outer end of

_thefjfé:istrib_uting-.,p,ﬁssagg: with either ‘the 105
“said inlet or the said exhaust chamber, the

‘said tllblﬂﬂr-vahre béing connected in oper- A

ative relation with the first said valve near

the limit of its movement.in either direction.~ -

- 17. The combination with a working cyi-
inder and a casing’ containing & valve
chamber, an inlet chamber, ah exhaust
chaniber, i distributing passage, and a pas-
sage leading from the interior of the valve -
chamber to the working cylinder, of a vaive 117
located within the said valve casing for con-
trolling’ communication between -the latter
‘snid passage and the inner end of the said -
comprising i cas- | centric with" the ‘first said valve.and sur- X
the op-
Easmge T
e saxd

", "I.-I- "

and” for connecting it ‘with: either t

“inlet or the said exhaust chamber.. -

_ 18. The_combination with a working cyl-

1

chamber, an inlet chamber, an;: exhaus

ng a valve

120

125

chamber, & distributing passage, and & pas-

fﬁsﬁiop ‘to connect the outer énd of | sige leading fromthe ntefior of the valve

R .
B W‘mﬂkﬂl
LY 1--_"'1 ..l .f.ll-:...lr-_. s bt Tag .

cylinlr, of avalve 120

120 A
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located within the said valve casing for

~controlling communication between the lat-

~and for connecting it with either the said

10

‘ter said ‘passage and the inner end of the
‘said distributing

passage, and another valve
concentric with the first said valve and sur-
rounding the same, for controlling ‘the op-
posite end of the said distributing passage

Inlet or the said exhaust chamber, the latter
said valve being operated by the movement
of the first said valve.

19. The combifiation with a Worl{ing‘ cyl- |

inder and a casing containing a valve cham-

15
- ing from the interior of the valve chamber

‘ber, #n inlet- chamber, an exhaust chamber,

a digtributing passage, and a passage lead-

- to the working eylinder, of a reciprocating

20

valve located within the sald valve casing

for centrolling communiecation between the

latter said passage and the inner end of the
sald distributing passage, and another re-
ciprocating - valve concentric with the first

~said valve ‘and surrounding the same, for

-25

30

controlling -the opposite end of the’ said

distributing passage and Tor connecting it

with either the said inlet or the said ex-

haust chamber, -~~~
20. The combination with a working cyl-

“inder and a .valve casing having a cylindri-
‘a distributing pas-

cal. element containing

* sage through the walls thereof, the interior

35

40

SR L ] Py ' - - - : _ '
~means for mdving the said tubular valve,
by the reciprocation of the said piston valve,

45

‘of the said cylindrical ¢a sing element be-

ing in communication with the said work-
ing cylinder, and the said casing having in-

let and exhaust chambers, of a piston valve
mounted i the said eylindrical casing ele-

ment, for controlling the inner end of the
said distributing passage, and closing it

from corhmunication with the said Working .

cylinder, a tubular valve surrounding the sai

cylindrical casing element, and arranged in
- one position to connect the. said d 1stributing
passage with the said exhaust cha mber, and

- to such position.

50

21, The combination. with a working cyl-
inder and a valve casing havipg & cylindri-
cal element containing a. disttibuting pas-
sage through the walls thereof, the interior
of the said cylindrical casing element be-

Ing in communication ‘with the said work-
ing cyiinder; and the said casing having in-

i let and exhaust chagtbérs. of a piston valve

55
.' ‘30

Iuounted 1n the said eylindrical casing ele-
‘ment, for controlling thé inner end of the
said distributing passage, .and closing it
~from communication with the.said _
- cylinder, a tubular valve surrcunding the-
said cylindrical casing element, ( _

. ranged in one. position to counect the said
- distributing  passage with the said inlet

chamber; and means for moving . the said
tubular

bular valve, by the reciprocation of the
said piston valve to such position, . |

- f

. Genn"ic& 'a‘n_d plvotally\@h

working

and ar-.

22. The combination with a valve and a
reciprocating element connected thereto, of
operating means therefor comprising a ro-
tating shaft, an eccentric thereon anrf menns
connecting the eccentric with the said re-
ciprocating element, the axis of the said
shaft being so located with respect to the
sald reciprocating element, ag to causs the
said reciprocating element to move faster in
one direction than in the other. -

23. The combination with a valve and a
reciprocating element connected thereto, of
operating means therefor comprising a ro-
tating shaft, an eccentric thergon, ac means
connecting - the eccentric with the said re-
ciprocating element, theé axis of the said
shaft being so located with Tespect-to the
-said reciprocating element, that the said
shaft will have a greater angular .moyve-
ment when moving the said element in- one
direction than when moving it in the other.
24, The combination with a reciprocating
slide valve, of operating means therefor
comprising a rotating shaft, ‘an - eceentric
thereon, and means connecting the eccentric

the reciprocating element to move faster in
one direction than in the other, - .=

reciprocated by the said eccentric as to cause

slide ‘valve, of operating
comprising a rotating s aft, an -eccentric
thereon, and means connecting the eccentric
. with the valve, the axis of the said shaft
being so located with respect to the parts
reciprocated by the said eccentric, that the
sald shaft will have a greater angular move-
ment when moving the said element in one
direction than when moving it-in the other.
26, The combination with a valve and a
réciprocating element connected ‘thereto, of
operating means therefor comprising & ro-
tating shaft, an eccentric thereon, and a
connecting element mounted upon the ec-
te
reciprocating element, the axis:
shait being disposed
of ‘mdvement o
~conneetion, whereby the angular movement
| of the shaft to move the valve in one di-
‘rection will be greater than the angular
movement theredﬂa move the valve in the
‘other direction. D

eccentric to~$he h

{27 The combination with .a;'récipr’ﬂcatiﬁg
| slide valve, of i}peratinﬁ means therefor .

comprising a- rotating s aft, an. eccentric
upon the shaft, and _
-mounted upon the eccentric-and - ivotally
‘connected to a part movable with the valve,
the axis of the shaft being disposed eccentric
ta the line of movement of the axis of such
pivotal connéction, whereby
‘movement of the shaft to move the valve in
' 01 direction will be greater than the angu-

25. The combination with a reciprocating -
means therefor

the axis of such pi'w})ltﬁ »

the angular

70

16

80

80
with the vaive, the axis of the said shaft
being <o located with respect to the parts

89b

100

10

ipon the ec- 110
ed to the saigh:
. tm Sﬂi{l‘m .

115

120

a4 connecting element

125

130
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20

~_on, and means connecting the eccentric with

. -said shaft being disposed éccentric to the

85

RN S SR - .887,
lar movement thercof to
- the other direction. o
- 28. The combination with a valve casing.
having inlet and exhaust ghambers: and a
& distributing passage, a valve for controlling
. the said passage, and means operated by
- the movement of the said valve for cou-
- mecting the said passage "with either the |
~said 1nlet or the said exhaust chamber, of
a_recitprocating element connected: to “the
~sa1d valve, operating means’ for “the - said
~valve comprising a rotating shaft, an ec--
~ centric thereon, and means connecting the
~eccemgric with fthe said reciprocating . ele-~
- 15 menty the axis of the said shaft being so
~ located with respect to the said reciprocat-

move the valve in |

¥
.- 1ng element, as to cause the said ‘reciprocat-
. Ing element to move faster in one direction
~than in the other. .
- 29, The combination with a valve ca SIng
© - baving inlet and exhaust chambers and a
~ -distributing passage, a reciprocating valve
- .for controlling the said passage, and means
- operated by ’t]lge novement of the said valve"
25 for connecting the said passage with either
. the said inlet or the said exhaust chamber,
 of operating means for the said valve com-
_ prising’ a rotating shaft, an eccentric there- |

!

30 the valve, the axis of the said shaft being |
~ so located with respect to the parts FeCipro-
-+ cated by the said eccentric as to cause the
- reciprocating element to move faster in one
~direction than in ‘the other. - o
35 30. The combination with a valve Casing
- having inlet. and exhaust chambers and a

14 second ¢
| sard cylinders, a

sa1d second cylinde

-
.
'

| steeve swrrounding the seid second cylinder,
an 1ntake chamber surrounding the

184._'. o

the shaft being disposed eccentric to. the hipes.
of movement of the axis of such pivetal’
connection, whereby the angular movement
of the shaft to move the valve in one:direc-+

tion ‘will be greater than the angular move- 76

ment thereof to move the valve in the other ™
direction. -~ -
- 82, The combinatio: _
having a passige therein, and a movable
vaive for controlling the said
a rotary shait, a reciprocating member be-:
yond the said shaft, the said shaft being. - -

substantiallv between the said member and !

the said valve, means connecting ' the said =
member with the said valve, an eccentric on8¢.
sald’ shaft, and means for connectin '
sald eccentric with the said membeyr, . N
- 33. The combination of g main cyhnder,
yiinder, a passage connecting the . .
__ ~paston -in the said second: 85
cyiinder, a passage

r, 2 movable sleeve sur- .
rounding the E cylinder, and -
mearns for giving the said piston a.recipro- U
cating motion to open or close said passagé&.‘ 90

SRR

the .szid second..

the said means also serving to move the
34.. The combination in an intetnal com-
bustion engine, of a main ¢yhinder contain-
ing: the engine piston, a second cylinder 95
having & connecting passage to the . sadd
main cyiinder, 4 piston in the said second
cylnder, w distributing passa e throngh the =
wail of the said second cylinder, a movable .

~ distributing passage, a reciprocating valve | sleeve, an exhsust -_-Chamber'_;-alsa---_i's‘!u-i'rmmrlééfi‘?' |

. for controlling the said pa ssage, and means
_operated-by the movement of the said valve
for connecting the said passage with either
- .the said inlet or the sazid exhaust chamber,
“of operating means for the said valve com-.
prising a rotating shaft, an eccentric there-
~on, and a connecting element. mounted upon
45 the eccentrie, and pivotally connected to the
-+ said reciprocating element, the axis of the

. Iime of ‘mo vement ‘of “the. a xis of |
. otal connection, whereby ‘the ahgular move:
50 ment of the shaft to move the valve in orne
~movement thereof to inove the valve in the
'"-__'iOEtheI,‘_'f]i'I:‘.@tit}n'._--.f.ﬁ-.' c SR

such piv-

'
o

- 31..dhe-combination with a valve casing
Eaving inlet and exhaust chambers and =
- distributing passage, A reciprocating valve "
. for controlling’the said passage, and means-
- operated b¥ the movement of the said valve
-+ for connecting. the said passage with ‘either
the said inlet or the said exhaust chamber,
~ of operating means for the said valve. com--
- prising arotating shaft, an‘eccentric upon the
~ shaft,and a connecting element moynted upon |
~_ the eccentric 'and pivotally connected to a
65 part movable with the valve, the axis of !

| shut off communication bet

‘combination with - a valve casi i)
et and exhaust chambers and a distriboting
| passage, and a valve for controlling the
passage, of :: means for operating said valve.

‘member,

ing the said sleeve, passages through tha
said sleeve whereby when the said dleevisiis
moved into, one position the said distribug- 10:
Ing passagé is put into communicatien with
the intake”chamber and when in another
position the said distributing pussuge is put’
into. communication with the exh aust cham--
ber. means.for moving the said valve piston,
and means whereby when the said pistonhas ©
_ ween the mainen-:
gine cylinder and the soid amstribating pas-
sage, the said sleeve i3 moved to the position: .
in which the ssid distributing passage nom- 114

municates with the exhsust chamber., | :

cadh

Mako means whereby when ‘the said piston ) '
. has opened the said distri

buting - passsye, -
Open commMmUNnL-

the said sleeve is moved 1o ‘open comm
cation between.the said distributing passage

and the intske chamber, - e :
985, In an internal combustio

on engine the
ng having in-

said 126
to open or close the said passage, the said.
INEAns comprising 1n. part o reciprocating

a connecting .rod pivoted on said

member; and sn eccentric rotating in said

1 with o valve casing . L

passage, -of 75 .

through the wall of the = B

1y .

- '
=

| ™ - I
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15

20 |
- shaft.”

30
39
40

45

- ARic cylinders,
« Fsteibuting passage

said cylnder,

‘one end of both of the said

“of, and the outer

087,184

rod and rotating
the line of reciprocation of said member, and

‘means for throwing said passage into com-
‘munication with the intake or

bers, the said means being operated by the

reciprocation of said member.
" 2@, In an internal combustion engiie the

combination. of & cylinder, a piston in the

a second cylinder constituting
o valve. casing parallel with the first men-
tioned cylinder, a passage connecting these

L]

ond cylinder, a passage in. the wall of said

k-shaft and inclosing
cylinders, and

‘second cylinder, a crank-shaft, a casing sup-

porting the said cran

4

means within the said casing to operate the

piston in the said second cylinder to oben
the said passage therein during substan-
tially every other remlu_tioﬁ of said crank-

87, In valve megha;i}.isﬁl the combination

with a valve casing comprising two concen-
the inner cylinder having a

tric cylinders,
distributing passage through the wall there-
outer cylinder having inlet and
discharge passages therethrough, of a piston
valve in the inner cylinder, and a.sleeve

mounted between the cylinders, for connect-

ing either the inlet or the discharge passage
with the distributing passage, the said sleeve

being operated by the movement of the said
piston valve. - o - i
28, In valve mechanism the combination

with a valve casing comprising two COnceil-

tric eylinders, the Inner cylinder having a
distribufing passage through the wall there-
of“and the outer
“discharge passages therethrough, of a piston

cylinder having inlet and
valve in the mnner cylinder, and a sleeve
mounted between the cylinders, for connect-

ing either theynlet or the discharge passage
- with the distr}b

uting passage, the sald sleeve

being operated by the said piston valve near

the limit of its movement.

29. In valve mechanism the combination

with a valve casing comprising two concen-
the inner cylinder having a
through the wall there-

5070f, and the outer cylinder having inlet and

discharge passages therethrough, of a piston
valve in the inner cylinder, a. sleeve mounted
between the cylinders, for
the inlet or the discharge

exhanst cham-

two cylinders, a piston valve in the said see-

connecting either
passage with the

about an axis at one side of 1

1

tric cylinders,

‘moving the valve in
moving it 1n the other, the said sleeve beng

-distfibliting passage, a rotating shaft, an ec-

connecting the

centric thereon, and means
the rotating

eccentric with the piston valve,
shaft being so

will have a greater angular movement when
moving the valve 1n one direction than wher
moving it in the other. -

99

disposed with relation to the
‘parts reciprocated by the eccentric that it

60

10. Tn.valve mechanism thé'cembinétion .

with 4 valve casing comprising two concen-
tric cylinders, the inner cylinder having a

distributing passage through the wall there-

of, and the outer cylinder having inlet and
discharge passages t

herethrough, of a piston
valve in the inner cylinder, a sleeve mount-
ed between the cylinders for connecting
either the inlet or the discharge paséag%}'with
the distributing passage, a rotating
an eccentrie-thereon, and means connecting

the rotat-

he eccentric with the piston valve,

‘ing shaft being so disposed with relation to

the parts reciprocated by the eccentric that
it will have a greater angular movement when
moving the valve 1n one direction than when
moving it in the other, the said sleeve being

operated by the movement of the said piston

valve. o .
41, In valve mechanism the combination
with a valve casing comprising two concen-
the inner cylinder having a
distributing passage through the wall there-
of, and the outer cylinder having inlet. and

65

70

shatt,

75

80

89

discharge passages therethrou T, of a piston

valve in the inner cylinder, a's

between the cylinders, for. connecting either

the inlet or the discharge passage with the.

distributing passage, & rotating shaft, an ec-
centric thereon, and means connecting the
cocentric with the piston valve, the rotating
shaft being so disposed with relation to the
parts reciprocated by the eccentric that it
will have a greater angular movement when
in one direction than when

90

9o

operated by the said piston valve near the

L ]

1imit of its movement 1n oither direction.

In testimony whereof, 1 have signed my
name to this specification in the presence of
two subseribing witnesses, this first day of

July, 190 _ |
X - ALDEN E. OSBORN.
Witnesses: . . -
Joux~ H. GRATACAP,
AprnAaipE B OSBORN.
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