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To all whom it may concern:
e 1t known that 1, Awpex E.

- cttizen of the United States of America, and

10

15

20

a resident of New York, county and State

of New York, have invented certain new

and- usetul Tmprovements in Internal-Com-
bustion Engines, of which the following is
a spectfication, reference bemng had to the
accompanying drawings, forming a part
thereof. =~ 7 o
- My invention relates to-iniprovements in
luternal combustion engines, and particn-
theretor. .
In two co-pending applications serially
nuwbered 505,860 and 548,748, and filed 1 -
spectively dn the 3rd day of July, 1909, and

the 11th day cf March,

farly to 1mprovements m valve mechanism

- working cylinder, and upon the other side

29

30

L0

£

oughly understood, 1

Lv a histributing valve to connect the same

alternately with inlet and exhaust chambers.

In my present inventien T employ a valve.

L.

chamber having separate passages connect-

myg respectively with the 1nlet and exhaust

cinambers, a ain valve for controlling one

end of both of these passages, and a sec-

ondary valve for controlling the “opposite
end of one of them. The seconidary valve

may be emploved in connection with either
the inlet or the exhaust passage, as will pres-

ently be shown, the other passage being con-
stantly open. to the chamber with which it

connects except as it is controlled at its other
end by means of the main valve,
- T'he-object of my invention i1s to provide

a simple and efficient form of positively op-.

erated valve mechanism for internal ‘com-
bastion engines.in Jieu of the commonlv

employed - spring-closed and cam-opened

puppet valves. |
lerstooc will now proceed to
describe certain embodiments thereof, hav-
ing reference to the accompanying d rawings
Ulusivating the same, and will then point

out the novel featnres in claims.

In the drawimgs: Figure 1 is a view in
central vertical section through an internal

. . : a ) * ' L * 1.1 * 1 .
wotibustion engine provided with a valve
o mechanisin constrincted in accordance with
my mvention. Mg, 2 15 a similar view of |

OsBorxN, &

s similar to the type of

ferred to. .
working cylinder 10,

h, 1910, L have shown,
deseribed, and claimed certain forms of
valve mechanism in which a distributing
passage 1s- controlled upon one side by a
“main vilve to connect the same with the

In order that my invention may be thor-

Nenlliey

an engine provided with o valve mechanism

Cof somewhat Gifferent form hut constituting

another embodiment of my invention. g,

‘)

valve mechanism of still further modified
construction but likewise constituting an
embodinent of my. invention.

I wall refer first of all to the construciion
shown in Fig. 1 and which in- general forn
valve meehanism
disclosed in the co-pending application Serial
Number 505,860, filed Juily 8, 1909, above re-
“The engine comprises the usual
, working piston 11
therein, crank shaft 12, comnecting rod 13

connecting the said piston with the said

crank shaft, crank casing 14 inclosing the
sald connecting rod and erank shaft,” and
valve operating shaft 15 connected by oeny-
mg 16 with the said crank shaft 12 and
arranged to rotate once for every two revo-

lutions of the shaft 12. TLoecated in prox-
| 1ty to the cylinder 10 is a valve casing in- -

cluding a tubular member 17 within which

15 mounted a reciprocating piston valve 18.
Surrounding the tubular member is an inlet
chamber 19 and an exhaust chamber 20, the
former being in communication with the inte-

rior of the valve chamber through a passage

21 inthe walls thereof, and the latter in simi-

far communication through another passage

22 therein. The piston valve 18 is arranged

to over-ride the inner end of the two pas-
sages 21 and 22 and hence controls the same
and their connection, with the engine ¢ylin-
der 10, the valve chamber communicating

with. the said working cylinder throueh o
cross-over passage 23. The said inain valve

18 1s operated by means of an eccentric

crank pin-24 upon the valve operating shaft
15, the same being connected therewith

through a suitable connecting element 25 in
cugagement with the eccentric crank pin 24
and pivotally conmnected with a tubular cross
head 26 secured to a rod 27 which 15 turi
connected at its opposite end with the val Ve
18. ~ The throw of the eccentric pin 24 ig
suflicient to cause the valve 18 to uncover
and cover both of the passages 21 and 29 in
the operation of the engine, the exhaust

passage 22 being  first uncovered in the
downward movement of the valve 18, and
thereafter the inlet passage 21, The center
of the valve operating shaft 15 is preferably

offset with respect to a line in the path of

S1s aosimlar view of an eneine having o
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‘the c¢ross head

mov emult of the axis of the plmtal connec-

tion between the connecting element 25 and.

Whereby the angular

- movement of the 'm]ve operating shaft
i3

- be greater than when moving it-in. the other.

26,

when moving the mlve in ‘one (‘tlrectmn will

~ When the parts are rotating 111 thie direction

 indicated by the arrow in |
- lar 1110vemcnt of the shaft 1.) will be greater |
10 when moving the valve 18 downward than
- when moving it llpward ‘whereby the valve |
- willomove ownward slawer thmn 1t Wlll'
move upward. : SR
Surrounding the Lubular valve cmmﬂ‘i_
_.member 17 at the upper. end. ihere{):t and
within the exhaust chamber. 20, is an annu-
‘(hereinafter: refer:red to as-the,

~ secondary, or exhaust valve). .

920

25

lar yalve 28

. near the lmm of its ‘downward movenlent
~ reach and engage the head 30; and thereaftel*

.80

40

50

cr -

ﬁSth:r_L plng,
move {lw‘-'lm ard 1n a wor lmm strokes
erank shaft 19
of the arrow, w]ultﬁ the
- will'rotate ﬂlt‘lt—“ﬁ ith at-half the %]3(}{3{1 there-
~of in the opposite direction..
11 moves. downward.

~ upon the comp]etmn of its dewanrd MOVe-

~ ment it will move ' the said head downward.
with if, carrying W1i11 it the exhaust valve:
28, w Lt eby the sa,;td valve will be caused to-
.'-Lla}%e the exhaust  passage 292.. After the
‘main valve has mmphﬁred its downward
- movement it will niove UPwW: ard fr eely until -
it approaches the limit. of its upwar d move:
- ment.

- - eaged bj, a.collar 81 avith. which the valve

At this point.the head 30 will be en:

rod 27 is provided, whereby. in the comples

twn of the upwmd movement of the said:
‘main valve the. exhaust valve avill be car--
- 1ied upwmd with it to .-.1(}&111 open the ex- |
~ haust passage 22, the V.Ln,lxrt, being finally re--
~ turned to. a,h{., p(}Sltmn n whmh 1t 13 5110&**.11 |
o In ]jltr 1 - ) T | |

Umh} stood,

within ihe-upp rend of th working evlin-

~ comience to uncover the passage 22 where-

B

by to permit the spent gases to exhaust.

Durmrr the next upward movement of

, This valve is
- ‘arranged to control. the end of the passa e 99

I'rom. the (mwmlw‘ thu Opualmn U[ i]]u
- engine mll De. 10.1(111\

_:-th{,. paﬂr; in the. p(m{wn I nh}rh llw
~shown,

WY 1“1-&.

are.
. compressed. charge is: (Um‘mwd_:

As the piston
the main valve 18 will

 move downward until near the lower end of
© 60 the working stroke, and after the eases in
o the r*,hm]el 10 have expended the greater

- portion of their. enerey .the. valve - 8 will

iy

.1, the angu- |

F

-end thereof.  The main:
main valve 18 reach the upper end of their
strokes at about the same time, and at this
point & cycle of operation of the engine will
-have been completed, dand the 1frmt1011 of the
gases compressed by the last upward move-'
‘ment of the main piston taking pl*‘we, a new
eycle of operation will commence.- --

‘movenients ‘in either duectlon
1 tubular valve
der 10 and the cross-over passage :.et:.,mut:_-:
L nnltmn i]wlmi b(lmf‘r elle::"rod througli‘ the
| ]1{‘-11)1%011 will. commence: to
- The.
wﬂl lt}inie in the direetion.
alve operaling shatt

. 685,108

! the ‘mdin piston the valve 18 will con-

“tinue its downward movement until, near the
__-@xtremﬂv thereof and about the extremlty
of the upward movement of the piston 11y«

the exhaust valve 28w 1]l be moved’ down- 70 -

ward to close the exhaust passage 22'and the

mlet passage 21 Wlll be uncovered Asg’ the

main plston moves downward ‘in its next -
stroke, - a. fresh . charge will be drawn in
| thmucrh the mlet passage 21 until as’ the"

main plston nears the: lower extremity of

while in the return stroke -of the main pis-
ton ‘11 to compress the charge the valve 18:

will be somewhat rapidly moved upward to
{ complete 1ts return stroke, during the latter
1 portion of which the said valve 18 will close"
where 1t, communicates. with - ‘the -exhaust
- chamber 20. The said valve is connected
- through one or more rods 29 with an operat-.
CoIng head 30, the said operatma head being |
: armng,ad to surz ound:the main valve rod 7.
When the main valve 18 descends it will,

the inner end of ‘the exhaust passage 28

{ while gt the same time moving the exhaust-
~valve 28 upward to open the outer end there-

of so that the parts will be in'position'to per-
the exhaust passage 22 when | the valve: 18

next moves downward to uncover the inner
plStOIl 11 and the

1n Fig: 2.1 have shown a form’ O-f encrme

application  above referred

such' stroke and a full:charge has been in- '
“i~troduced into-the cyhnder, the valve 18 will ©
‘close the passhge 21-1n its return stroLe,

85

mit free escape. of the spent gases through L'.-:_-":;f"_:i;:' ]

to,

similar to that shown'in the second snid co-
‘pending.
":-'1]*"11'1315’a ﬂppheatmn Serial Number 548 48 o
filed March 11;1910." In this form of eno*mef N

the main valve chamber is arr anged as'an 105,

extension- of the upper end of the working &= ' '
cylinder 10 instead of being arranged along-' '
side thereof as in Fig. 1, and the main and "~ "

the ‘:L‘(‘OI](LIIV valve heing operated dll‘[‘CﬂY'E;'-::_”—::,.-Z_j,_,§'--,:_
by the main v alve at’ the ehtlemlty of its'

< | secondary valves are eacli operated’ by inde- "

pendent eccentries or erank pins- instead of- 110, ©

In Fig 2
casing’ meniber 83, corre- .
sponding to the nwmbu 17 of Tig. 1, is con- 115
nected with the main {.‘Vlmdu' 10 bv a re-
ducing neck: 34, ‘the main
-'-1)01115,,1 thus n hne with the pl%ton 11, TR
main. valve is connected by’ suitable: con
necting means 35 with a head 86 securcd at
the upper end of a tubular slide 87 mounted =~~~
{o reciprocate m a tul}ulal cuideway 38 se- '

s

alve 18 theremf '

120 .

cured to, or formed as a part of, the eng 1119"5 o

casing.
trie pin 39 upon the

shown 1 Fig, 1.

- r '-H'J..:'-..-'- o

e

shaft 15, corresponding
to-the eccentric pin 24 of the constriuction = !
. The shaft 15 1s provided =
with a s:,ocond eccentric 40 which is connected ST
| mr means of 3] bmtwble connectmg elemenj;bf—’ll po

oy

Th(* slide 37 1s (*mmmteﬂ bv 111{3‘111&.
of:a cmmectmn element 55 with an eccen-

125

: -I -
* .' .. .



10

the passages.

40

H{)
upw ard until as the piston veaches a point
near the cmnp]otmn of its downward move-

It
o

G0

‘ ll“‘:])t‘{ ¢

- muLu V-
the exhaugt passage 49 to cloge the cylinder|
to (‘f\hdll%i.

085,108

<

with an extension 19 rigidly secured to a drawn into the evlinder therethrongh. This

_ slide 43 mmmted within |
caid tubular slide 37, the sad tu-

second - tubular
{he first

bulay slide 45 having a head 4+ at the upper”

end- ihﬂw{ﬂ which 18 conneeted by suitable
rods or similar connecting clements 45 with
thes secondary or exhaust valve 40, the said
valve (*()11'{*%1)011{1111“ to the 11\0 28 of the
(‘(lllhtlllttlt}ll %lumn in e, As o matter
of convenience 1 this (onair netion the ex-
haust ehamber 47 1s loeated beneath the -
let chamber 48, the exhaust passage 49
1111{111*1]1 the tulmlal' alve castng member 33
eing correspendingly arranged lwlmx— the
inlet passage H0. The iuwumnn 1s for the
"eAsON that the lower end nf the vulve cus-
ing in this Lis{anee conpeets with the work-
ina eylinder 10 instead of the upper end as
in the {(111»-[111{[1{}11 i Ifie, {0 The axial
contor of the shatft 15 is so disposed with re-
speet. to the parts reciproeated by ’(111* -
contries, “1(‘1'0()11.. and the eccentries are 8o
disposed upon the shaft with respeet to cach
other and are arr: mnml {o lu ave such a throw,
as o pmlwlh move the main and secondary
valves to bring about the proper control of

the ewmmw ronneclinge
clements and the slides are located out of
line with cach other and upon upmm*v stdes
of a 1)Lmv containing the axis of the shalt
(5, the paths of mmﬂnwm af the sawd piv-

necetions  between

#tal connections being parallel w 1th’ thie said
nlanes.

By this me A vmh of the said
valves s nlmvd [iln-.tw h one direction {han
in- the othm“ the faster movement of one

viilve being in an opposite direction to that

further-

of the. other. llw eccentrie 40 is.

more, arranged upon the shaft 15 nwuLn_ly'

somewhat. 1n advance of the e wnlnv %),
and the throw of- the eccentrie 39 13
siderably greater than that of tlw cecentrice
10, Tn genegal, the iownmnﬂ restlls
the 10]1(}1\1110*'01)0 ation of the valves with
1o Lh{? movement - of  the \\mL—
e piston. \Vlih the parts in the posi-
tion shown, the working piston 1s about
{0 ('OllllllL‘II{L i \\follunn stroke.s

ing strokesthe | valve 18 will move slo wiy

ment the innerend of tlw sald p assage 49

will be uncovered, by the v alve 18 .;md tho
spent gases. will comience to. exhaust., “Th

v\lmusl g will continue as: the piston moy ua_f
upward upon its return ‘stroke, until, as it

reaches the upper end of its c.lmlm the sec-
valve 46 will close the outer end of

In the meantime the valve 18
will have m(w-;,d upward so that as the pis-

ton 11 again commences its downward stroke

the inlef passage 15 will be opened by the

[n general, thy pivotal con-

l()ll—.

mn

As the
main piston MOVeS (lt)“ll\\ ard I its work-.

1 controlled by two valves

will coutinue while the ])1%’({*11 11 moves

downward. the valve 18 1 the meantime
moving to its upper extremity and then coms-
niencing to move downward until as the pis-
ton 11 reaches the extremity of its down-
ward movement the valve 18 will have
moved downward to a position to Just close
the passage 30. Thereafter, as the piston 11
rises to compress the fresh charge, the valve
18 will move downward to close the inner
endd of the passage 49, and just as the mner
end-of the said passaze is closed tle valve 46

will begin to open so that when the piston

11 re wlns the upper extremity of 115 Com-
pression stroke the valve 46 will have moved
Jdownward to fully open the outer end of the
passaoe 49, 1'9:1(1\* for the next time the wain

valve 18 moves upward to uncover the mnuer
The cyele of the operation 1s.
HOW unnph‘*wd and the 1)11t5 are now back
ae.
WOl I~..111u .

ond thereof.

1 their former p(:-"--lll(}ll'- i1 which they
<shown in Fie. 20 veady for umthe
"'*ll{)lai‘ |

In both Hw constructions dblﬂ'b duvrllmd

it will be seen that I provide iwo passages

hoth of “lm'h are conirolled at their imner
ond, and one of which is- controlled at 1ty
outer endd. . Thus, one of the said passages is
and 1t 1s necessary
that both of the saad- Vﬂve bv moved to »

}(IHIU{HI {0 1111{'()\ el Lht‘ ):.1%"1:1“(‘ M ov {1(‘1' th:lh “
l

aases miay pass’ theret lummh,’ﬁ hile m the

ase ol tlw other passage the uncovering
thereof by one valve is all that is necessary
to t{}llllllt‘h‘l\ mntml it. Tivthe broad aspect
of my vention it 1s Imuaderial whether the
PssHge umim]lvd by the two valves be the

exhaust passage. or“the inlet passage, and
while T have shown' the exhausl passage as.
so controlled m the two E\‘lllllﬂt"‘w of my -

80

85

90

100

105

vention so far do%ombod 1 have 1llustr ll(‘d'l_.

anuthm form in Fig. 8, in which the inlet
]):l“*-i:l“@ ig-thus included. |
In general. the construetion of IMig.

nmmlwr 15 mrmed n lmu W1t11 aml A4S -an {1-\-

_ﬁ*nbmn mL the 111;1111 wlmdw 10 but the 111-

let c]mmbe Hl s luca’md buleaih the ex-

({“haust: ehmnber 52, and snmlarlv, the 1nlet

| passage 53, is ]D(“ift‘d beneath the exhaust
i -']mqs{ur{;' 54 Moreover, the-s secondary valve
55 18 arr
._ dlhpuwd*ln' a. position to control. the outer
end of the inlet passage 53. The main valve
|18 18 conne(,tcd thmunh o head 36 and tubu-
dar shde 37 with a tubulal CTOSS- heﬂ.d 50
which 1 1S 1N turn cmmected by a suitable con-

de Im thL mlet dl.-.unbo r 51, being

necting element 57 with the eceentrie 37
npon the valve Operahncr shaft 15, while the
secondary valve 55 is conncctcd threuwh the
rods 45, head 44, tubu]ar slide 43, extensmn
42, and Lonnectlnﬂ‘ elemem 41 Wlth the eccen-
trlc 40 Tn this cast in order to obtain the

3 15_
-5111111 e to that of I* 1. 2, 1n that thf, Cd'wl]l“‘

110

120

valve 18 to p::,rmﬁ . fresh charge to be | proper relatmn&hlp of movement of the parts 130
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 the ecceritric element 57 with which the cross | combination with a valve casing having sop-.

-+ head 56'is connected, is below the shaft 15 | arate inlet and exhatist passages there-i. :
- 1nstead of above it as in the structure of I'ig. ! through, of a slide valve arranged to control . . .

- .2, and the eccentric. 35 1s drranged upon the | one end .of both the said passages, means for;, .

e 25 be lifted to uncover the outer end of the said | ing for controlling the outer end of ohe of 90 o

t‘- .I .

~ S.shaft angularly in advance of the eccentric | reciprocating the said slide valve, and, a sec-. 70
- 40.1nstead ‘of angularly in the rear thereof | ondary valve for controlling the other end .,

C i w T T R ~8. % Y L L AR ' S T e T .
~ asinthestructure of Fig. 2. T also prefer to | of one of the said passages. .. . .o
~glve .a somewhat ' proportionately ‘longer | 5. In an internal COI_n.Eu,StmIl engine, the -

- throw to the main- valve 18, but the various ‘combination with a valve casing having:sep~,.. |
- 10 positions of the parts with respect to each, | arate inlet and exhaust passages - there- 76
. other ‘and' the. "proportionate movements | through, of a slide. valve arranged to con- i
~ glven .jf?Q_r’tHB}ﬁl‘i’ésﬁmajf,,_b,f_éﬁ_iiifsef,';j_be'_i%aﬂried- | trol one end of both.of the said passages, a’ . i
“to suit ‘different conditions. ""In this .con- | secondary slide valve. for - controlling the ;.-
. Struction the main valve: will move upwardto | other end -of onc of the said passages, and.. .,
. 5 first Uncover the inlet port and then the ex- | means for reciprocating the 'said valves. 80
- ‘haust, but while the inlet port is uncovered' | = 6. In an internal combustion engine, the ...
- and prior to the re-covering of the exhaust | combination. ‘with atubular valve casing =

- .port, the secondary valve 55 will keep the | having separate. inlet, and. exhaust passages . ..
~outer end of the inlet passage 53 closed. | through the walls, thereof, of a piston valve ,,

- 20 Thereafter, 'at the time of the movement of | arranged within the valve casing to, control, 85
. thﬁ’ i"'.ﬂi.stbn' 11 to draw in a’ fresh charge, | the inner end of both of the said valve pas- ..
- which: :

- , will be after the valve 18 has moved | sages, means for reciprocating the said pis- . o
~ downward to cover the passage 54 but before | ton. valve, and a tubular secondary valve ar< = ..
- thasreached the passage 53, the valve 55 will | ranged around the said, tubular valve, Cas-{.,
~ passage whereby to permit a fresh charge to | the said passages. .. . . . o .

~pass. therethroughThendurmg the com- | 7. In an internal .combustion engine,:the ;.

- pression stroke the main 'valve will continue | combination with a tubular.;valve casing 1 ..
- to move downward and the secondary valve having separate inlet and exhaust passages =
30 wall return tbalGPOSlthH in. which it is ‘through the walls thereof, of a piston valve 95
- shown"in Fig.’3 to clos¢'the outer end of the | arranged. within the said valve -casing. to. .
 said passage so that when, the valve 18 rises | control the'inner end of both of the said pas- :

Yo again uncover the exhaust passage 54, the | sages, a tubular secondary, valve arranged .
- Inlet passage will be maintained in a closed | around the said tubular valve: casing for ..
- 35 condition by the said inlet valve 55. | controlling the outer end, of one of the said 100
o WhatIclamiis: & 0T ssaoes, and means. for reciprocating the .

- L In an internal combustion efigine, the | said valves, . . . B
" combination With a valve casing Having sep- | 8. Tn an internal .combustion engine, the , -

- - arate inlet "and ‘exhaust passages "there-| combination. with a valve casing having sep- .. =
40 through arranged fhe one in advance of the | arate inlet and exhaust passages.. there- 105
- other, of a valve arranged to control one end through arranged the one in-advance of the @
~ of both'the said passagés and in its move- | othex, of a valve arranged to control.one end .
- ment to over-ride them successively, and a | of both the said valve passages and in its . .
. sccondary valve for controlling . the other | movatilent to over-ride them successively; o' .

45 end of one of the said passages. ' . | cccondary valve: for. controlling : the .other 110

. combination with a valve caging havingsep- | opettiting - means including a shaft, an.ec.: ;

. arate inlet. and- exhaust’ypassages there centric thereon, and means directly connect- . i .

., (hrough arranged, thet one' in advance of | ing the said eccentric with ono of the sud

- 50 the other, of a valve arranged to control one valves, T T s
. end of "both the' said ‘passage and“in its | 9. In an internal combustion . engine, the = . =
- Mmovement to over-ride them successively, and combination with a. valve easing having sep- .

. secondary valve for coitrolling the ofher | arate inlet and exhandt i Bl

- eudoof the said exhaust passage. - | through arranged the one in advance.of the. .,

- %% 8. I an internal combustion engine, the | other, of a valve arranged to control one end 120 -

s 0 o !
- -I: 1

+

Xhaust passage. -

1 r_-l.

r
L]

- combmation with o/ tubular “valve casing | of both the said passages ancl in its move- | .

- having separate inlet and exhaust, passages | ment to over-ride them 'successively,.a, sec-: .
-+ through the walls thereof, of a'main valve | ondary valve for.controlling the other end . .
o orranged Within the said valve éasing to | of one of the said passages, ard valve oper- ..

60 control the intier-end of both of the said pas- | ating means including a shaft, eccentrics 12
Co I'anged‘}--around—-*-the* :S__ﬂ;l_d""'tﬂhul'ﬂ;r'j'fgﬁlv'e'_' cas- ‘Sa ifl-'zecﬂelltl‘lcs.Wit_-hl -;’the’_:i Sil;id'-'i?_ B.IVQS‘ =
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through,-of a valve arranged to control one

end of both the said passages, a secondary

valve for controlling ‘the other end o1 one
of the said passages, and valve operating
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