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Be it-known that I, Freperick WILLIAM |
LANCHESTER, a sub]ect of the King of Great
" Britain and Ireland residing at:53 Hagley
“road, Edgbaston, in the county of Warwick,
En frland have invented certain new and use-
- ful Improvements in the Valve-Gear of In-
- ternal-Combustion ‘Engines, of which the

. following is a complete specxﬁcatlon. _
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typé- especially apphcable to . encrmes em-

._ pl(ri}rmcr the Otto cycle..
1

_'apphed to an- en

1e Invention has for its ob]ect the apph-'. |

.manner.

“The invention conc.usts in ‘means fer vary—-
S mg the valve operation in internal combus-
. tion engines having-valves of the concentric

| '_‘-shdmg sleeve type, by varying the mean
position and relative phese of operatmn of

the 1 inner sleeve.

~ The invantion further con51sts in means
. -'_-for varying the valve -0 1}:}31‘:1151011 in such en-
- which reciprocates
- the valve element tra,nslatmnal and rota- |
BRI _'-_-_*._tlonal movemerit.. o .
- The invention- further eons1sts in the im-
proved valve gear for mternal eembustmn’

gines, by giving the sha

ngines heremefter descéribed.

fn cam:ymg my mventmn mto eﬁect aﬁ:__'
gine of known. type, I
- preferably arrange the inner and outer con-
- centric sleeve valves to be driven by inde-
.Eendent lay shafts, and I mount the shaft

y ‘which the inner sleeve is driven in a
- frame or. otherwme, so that it may -be moved
 through a certain range, the smd motion be-

. Ing 4t r1ght angles to the axis of revolution.

"‘-"_"The motion is préferably arranged to take

45
L the shaft is driven, so that the said |
- mains’ constantly in mesh, consequent y as the

- . shaft is moved translai;?inally 1t at the same

- time undergoee a rota
-~ 50 a certain angle relative |
~ tion, this rotary movement giving the neces-
C '-sary advance or retard to the inner sleeve
. valve aforesaid. - The diameter of the
"“and the direction of the motion . imparted to

| . | 5'57'. the shaft and the -positions of the various

place concentncally to the gear by which

parte, are SO ad]usted that the change of tlm—

shaft 1s ‘accomparie
_position of the
‘valve, and thus the point of-cut-off may:
‘varied and the timing *
‘may be sunultaneeus y mod1ﬁed to’ any de— '

_p1tch lines. T

ear re-

movement thro ugh
y to its former posi-

ear .

mg due to the rota (fr dlsphcement of tlw '
by a change in the
point of mid stroke:of: ther’#

‘of the exhaust release::

sired degree. = - . ,;.'.
The operation of the sha,ft movement nmy

directly or through a relay of some kind, or

any other kind of governor ‘or hand eentml
‘nay be employed tfer the said purpose.:

Referring to the accompanying - sheet ef

G the cylinder of an internal combustion efi-= -
The:: 750
{ Inlet and exhaust ports J and H respeetn*el*; '-
are. controlled 1in the custommy, manner by

gine working on the four stroke cycle.

an inner qleeve D and an outer eleeve j 0P

The sleeves D and F are driven i by the con=~*

- en - SR IV
F. o I
- - L -
yed e T .
. H H
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| be accomplished by a rotary governor either- 65_...;)_- n

My invention relates to improvements in
- = the valve gear of:internal combustion en-
~ gines, and refers more particularly to im-
* . provements 1In the -actuating gear ‘and | |
. - ‘method -of control of valves. of the slldlng -.drawmgs which show a vertlcal séetion 70 v
15 ‘transversé to the crank shaft of an. engme L
: constructed according to this invention.® A:i

. 18 the crank shaft, B the connecting rod,and
- cation' of a variable cut-off to the intake of

. the working ﬂllld In a s1mple and effectlve_

necting rods E and G from two parallel 305-5

cranked shafts L and K. which are caused::

to revolve at the same speed of revolition

by an equal pair of gears O O; the shaft X
1S driven from the crank sha,ft by the ustal

two to one motion shown as a cham drive 85",
M N; the chain wheels are'indicated by their
' p-tmllel shafts' . and K are =
‘mounted in a cylindr 1cal container P which

is mounted revolubly in apertures bored in™

a suitable angle as indicated by the posﬂmn
of the lever indicated in. dotted lines, The"

with the cylindrical

parallel to 1tself

position or dead center being substantmlly

iiiiii

‘unaffected, and secondly it receives a rotagy: .

motion due to the epmycllc action of: the

gears, whereby the timing of mean posuthl
of the said perlod is also caused to 'vary:’ 110 _

The variation of both' the duration of the
- per wfl and the tmnng of the opemng and

| the walle of the erank case in- the manner:90:.

shown. A lever-Q is provided whereby thé::
“cylindr ical container may be rotated through |

shaft K by which the-outer sleeve is driven: 95“}"
1S meunted co-axially.
~container so that the position of the shaft
K and the motion of the outer sleeve j is un- -
‘affected by movements of the lever Q. The

shaft I, on the other hand receives motion’ 100
of two kinds when the lever Q is operated ;”
firstly. it is displaced bodily
in such a manner that the duratmn of the'
:perled ‘during ‘which the inner sleeve | ports
are uncovered 1s varied, the timing of mean’ 105
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o cut-oﬁ’ is thus smmltaneous, bemg effected'
- by the simple nmovement of the one lever Q..
L It will be understood that when the lever
Qs set for full load, both sleeves function in
"the_usual ‘manner; the exhaust release takes |
 place about 60 defrre(,s before the out-center
" und the feed cut-off takes place about 20 or’|
- 30 degrees after the subsequent out-center

\Vhen the lever Q is set for running light,
10

the exhaust nmay couvemultly be nmde to
“open’ approximately at the out-center and
the feed cut-off is arranged to take place at
- asshort a period after the subsequent in-cei-
- ter as desired, in the limit the feed may be
virtually suppressed when the engme w;lll_
- be brought to a standstill. | - 1
.- _-Having now described my uwentwn what
I claim as new.and; lesn'e to secure by Let-

-~ ters Patent is:—

20

- ton remproca,tm

- 28
S (..Olﬁbllldtl(}ll a sleeve valve, a working pis-
~ ton rempmcatmcr within said sleeve va]]n, _
- and means for simultaneously altering the
‘stroke time relatively to said piston and dis-

| o | 30 placing the pomt of mid tmvel of Sdld sleeve_

(}mbmatwn, a- sleeve valve, a worlmw 1)1‘-}-

mvel of said sleeve valve.

In an internal combustion (,nfrme, in

| ;mlve.

. to said |
4. In an internal combustion engine, in

 3.In an mternal combuz stion éngine, in

combination, a working piston, two co- a\ml'
sleeve. valves SllI‘lOllIldlllﬂ" said piston; and |
means, for altering the stroke time u,la,twt,ly_,

piston of one of said sleeve valves.

'combmatmn, a working piston, two co-axial

. --i.mmbnmtmn a working piston, two ce-axtal
- sleeve valves surrounding said. piston, and.
means for simultancously .thL[‘lIl y. the stmkt, |

- sleeve valves surrounding said piston, and
- 40

means for displacing the pomt of mid tmwl-
of one of said sleeve valves. PR

¢+ 5. In an internal combustion (,nrrmc, m_
- . combination, a wor Llni_, piston, two co-axial
- sleeve valves surround

" 45

Ing said :-:.(()II and

means for displacing the pmut 0 mld tmvd

nf t]:o inner of said sleeve valves, 7
In an internal combustion. cnmm,, n

timne relatively to said piston an dls?launw

~ the pont of mid travel of one of sald sleeve

valves.

60

| combmatmn,

7. In an internal {*mnbucstmu uwme, in
mnnbnmtmn, a working piston, two co- -axial
- sleeve valves bmmumlnw said piston, and
~means for simultancously.: .1ltf-r1mr the stroke
- time relatively to said piston .md displacing |
- _the point of mid tI‘IlV('}
_sleeve valves. - = R
8. In an internal” cmnbustlon engmo lu-z
sleeve valve, a working* pis-

 ton reciprocating within c;a,ld sleeve valve,

of I:h(, mm,r uf b{ml

“ineans for displacing the point of mid travel

ﬂﬁ of sau] sleeve valve, smd means moludnm a

L. In an mteuml (..mnbustwn engine, m_

_ within cmd slecve vs alve, |
and means for cmplacmg the pomt of 1111(]

relativel
'pumt 0
sald means - mclndmw a shaft, a crank m”:
‘eccentrie carried on a.ud qlmft means con-
_uu,tuw said crank or uru'utm* lu sald sleeve -
ralve, and me ans fm movmtr said 5]1 af t pm--
allel to itself. EEN e
~12. In an mteulal wmhustlon omruu., m

to said valve,
stroke time ml.tlwe]y to said piston ul sadd -
valve, said means including bearings
Ang. said shaft and- lwoluble irlmut P pomt
“eccentric to said shaft. RN L
. 13. Tn an internal (,ombustum u:rrum m'_
coinbination, a sleeve valve, a wml-..lmr YO

ton 1*0('1|)1'm'atnw within mul sleeve wdve'

| ton- r{-v
.-mezms

'-to said
_;,11[(,1'1!10' the simkv time wlaiwvly lo smd.

o *'f'_*-'-,-f'._-.‘;9?6,?5_2_‘;;’ ST

rallel to lt&elf
9. In an internal combustion enrrme, in

MeRns - cot-

--shaft a crank ar Lcceutru, carrled on sm(l'--- .
I'shaft means connecting said’ crank or ee-
_ﬁcentrlc to said sleeve V:lh"{‘ and. 111&1115 ful‘ o
' movmg sald shaft o
If 70 -
' combmatmn 4 sleeve valve, a WOl‘l{lllﬂ' pis-
ton’ rec1pr0c1tm¢r within sald sleeve L
‘means for slmultuneously altering the stroke
| time relatively to said piston dIEﬂ-'(llbl}LlLlll“' '
‘the point of- mld travel of suid sleeve valve,
said means including a shaft, a crank or ec-
centric carried on ‘nlld blmft |
necting said crank or eccentric to said sleeve o
| valve, and means for movmﬂ' 5.-,ud aha ft par -
allel’ to itself. - e SIS -
- 10. In an mternal combustmu engine, in -
combiriation, a working piston, two co-axial
sleeve valves qurroundmtr said piston, means .

ll] vV U

| .:'80-::?

for displacing the point of mid travel of one

of sald valves, suid means including a shaft,

a crank or ¢ wwutmc carried on s.-,ud bhd.ﬂ
means connecting-said crank or ece vutm, tof
said sleeve valve, and means for Y iy mml |
shaft parallel to itself. | -

11. In an internal cmnbustmn ultrlmz, in

| 90
combination, a working piston, two co-axial

sleeve valves surroumlmg said piston, ‘neans

for simultaneously altering the stml«u;, time

to said- piston and displacing the”
95

mid travel of one of’ satcd vailves,

cmnbnmtmu a sleeve alve, o working -llns-,
ton reci )1'ucatmﬂ' within s.;ud sleeve va
means for recnpmcatmtr said valve,

means mcludmg a - shaft, -an v(-{'wtrw-m'

crank carried. by said fdmﬂ. and connected:-
and neans . for- l|lt'llll"‘ {he

means  for 1'0(:11)1‘0(::11111@; said valve,. s.ud

'mnlmmtmn e slww

ve,
mml -

nrry-

r said shaft and

l'()Cdtln*f within sud sleeve v.-.tlvc- _
| or rec lpm(,a(mg sald - valve, mm]__-{*_-_-;
_mcam including a shaft, an v(,cvntr-u, or

100

10¢

110

115

means mcludmg a shaft, an cccentrie o
crank carried by said: slmft and connected:
to said valve, and means. for displacing the
point of mid travel of said-valve, said means
Ancluding bearings car rying
_u-voluhlv .lbouf X poml mwnhu- lu‘h.ml

“shaft. T R TR S T
14. l'n an mlmn.ll ('mnlmalmn {-mrnw m_' |

valve, 2 wmklwr pis-
125

120

ank carried by said t«lmft and connected.

alve, and means for simultancously
130
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. plstonand dlsplacmg the pomtofmldtrmel

- of said valve,

- carrying said
~_-point eccentric to said shaft.
- & 14, Im an internal combistion
- combination,
~ sleeve valves surrounding said pisten, means
- for reciprocating said valves, said means

sald means including bearings

engine in’

- Including two shafts, eccentrics or cranks

10 carried by said shafts and connected to said
o ovalves, and weans: for altering the stroke
“time relatively to said piston of one of said

- valves, said means including bearings carry-

. Ing the shaft connected to said valve and
15 revoluble .about. a- point eccentric to said

- 16, In an internal combustion engine, in
~combination, a working piston, two co-axial

- sleeve valves surrounding said Ppiston, means

20 for reciprocating said valves, said means

: i_l_l('_h““l]g _'t“'(j. S HlftS,' ._@(_-ce“tri{_-s o CI'HHI{S |

- carried by said shafts and connected to said
. valves, and means for displacing the point
- of mid travel of cne of said valves, said

- 25 means including bearings carrying the shaft

e . - -

[ T

—— e

- f LW am

o 45 including

~connected to said valve and revoluble

RN m about
. apoint eccentric to said shaft,.

* 17.'In an internal combustion engine, in

D .':'_'Comhilmt-io_n, A working PiStUll,-tWO_'-eo-:lxi'ul'
.+ 30 sleeve valves surrcunding said piston, means

- Afor reciprocating said valves, said means

~Including two shafts, eccentrics or cranks.

. carried‘hy said shafts and connected to said

o 0 -valves, and means for simultaneously alter- '_

~~ and displacing the point of mid travel of |

5 1ng the stroke time relatively to saic piston
- one of said valves, said
~ bearings - carrying .

- said valve and revoluble about a point

.+ 40 _eccentric-to said shaft, _‘
.18, In an internal combustion ¢ngine, in-

- -combination, a working piston, two co-axial

~means including

. sleeve valves surrounding said piston, means

- for. reciprocating said valves, ‘said means
. carried by said shafts and connected to sajd
~ .valves, and means for altering the stroke
B time__re]ati_vely'to-sai_d'-pis_tml-o one of said
o -valves, suid means including bearings carry-
80 ing the shaft connected to said valve and

- _revoluble about the shaft connected to the

~ - other of said valves. . . o
1%, In an internal combustion engine, in

- combination, a working piston, two co-axial

- b5 sleeve valves surroundin sald piston, meins

. for reciprocating said valves, said means in-
cluding two shafts, eccentrics or cranks car-

- valves, and means for displacing the point
- 60 of mid travel of one of. sald valves, said

890,752

shaft and revoluble about a

& working piston, two co-axial

the shaft connected to

two shafts, eccentrics or cranks

y said shafts and -connected to suid®

.
- HEN |
- - _—:_i\.- .

) "H -.I-J...

VaIVES;i;-_I | e
-20. In an internal

L4
N

_combustion -engine, in
sleeve valves surrounding sai
for reciprocating said valves,

ried by said shafts
valves, and-ineans
Ing the stroke tinie

t one of said valves,
bearings carrying  the shaft connected to
said valve
connected to the other of
- 21, 'In an internal
combination, a working pistor,, ;wo co-axial
| sleeve valves surrounding <aid pistoti, means

i sald valves.

&

mgs carrying the shaft
| valve and revoluble about. the

neeted (o the outer of said valves,
22 I

for reciprocating said val ves, said means in-
cluding two shaft

ried by said shafs and connected (o said
of mid travel of the inner of sald valves,

shaft connected to said valve and revoluble
about the shaft ‘connected to the-outer of

said valves.

for reciprocating said. valves, said means In-

valves, and means for sinmlta_rmpus}f'
ng the stroke time relatively to sui
“and displacing the point of mid travel of

nected to the outer of said valves, o
- In testimony whereof I affix my signature
| 1n the presence of two subseribing witnesses,

...,  FREDERICK WILLIAM LANCHESTER.
- Witnesses: - - o
| Jounx Moreax,

- Harry Davis,

5, eceentrics or crauks car-.
valves, and means for displacing the point.

| cluding {wo shafts, eceentries or eranks ear-
| ried by said shafis and connected to said
alter- =
piston

‘the mner of said valves, said means includ-
‘| Ing bearings carrying the shaft connected to
satd valve and revoluble about the shaft con-~

a

-:lﬁEans; 1ncludmg bea:'r'iilgs' .éarryiﬁg tlié :s.hﬁftl U
‘connected to said valve and revoluble about
the shaft. connected to.the other of said . -

G5
combination, a.working: piston; two co-axial.

d piston, means
_ sald means in-
cluding two shafts, eccentrics or cranks car- -
and cornected to said
for simuianeously alter- i
e relatively to said piston
| 4nd displacing the point of mid travel of
5, sald means including -

70,

and revoluble about the shaft .

combustion engine, in

80

{for reciprocating said vaives, said means in-

cluding two shafts, eccentries or cranks car- .
ried by said shafts and connected to said .
valves, and means for alteringe the siroks |
tune relatively to said piston of the inner
of said’ valves, said means mcluding bear-
cconnected to said -
shafl con-

-35.{3,_—_’3' )

_ )Lan internal combistion engine, in 90
combination, a working pistony two co-axial =

sleeve valves surrounding suid piston, means -

said means including bearings carrying the -
23. In an internal combustion eéngine,.in
combination, a working piston, two co-axial |

steeve valves surrounding said piston, means =
105

110

115
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