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2’7 Cle,lms

My mventlon reletes to sleeve valve engines
and more pertlculerly to engines of the radlel

N “type and the eleeve Ve,lve drwmg means;

10

An object of my, mventmn is to prowde an

| engme ‘of the. e,fereeeld type hevmg genere]ly_ o

improved operating - cherecterlstlcs
A further object of my mveﬂtmn isto p1 0V1de

gn effi cient, and 1e11eele sleeve valve dnvmg

means that may be ec.onomlcelly menufactured

and readily assembled to the engme W1th e mlm-
mum of time and lakor. a

TFor g more detelled undefetendmg of my 111-

. yention, reference may be had to the accompany-

15

ing drawing which illustrates one embodlment__

of my 1nvent10n and in which:

Fig. 1 is a fragmentary sectlonel view pertly
in elevation of a radial engine of the sleeve valve .
~ type and teken suhstentla,lly on the lme I--—-l of_

-'Flg 2,
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" mechanism as being -incorporated with a radial
sleeve valve engine A of the’ type having a crank--
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Fig. 2.is'a vertlcel eectmnel mew thereof ta,ken-.

substentlelly on the line 2-—2 of Fig. 1, '
‘Pig. 3 is a detail __end wew of the sleeve ectuet—

mg crenk and

 Pig. 4 is a detail view in seetlon ef a sta,nderd-
type of self-aligning bearing employed for sup-
porting the sleeve actuating. element. | .
In the illustr ated embodiment of my mventmn |

T have shown my .dIlpI'OVEd slesve valve driving

case 18, a crankshaft 11, and a plurality of eylin-

ders HZ d1spoeed 1‘&[11&1137 e,bout the crankshaft -

said cylinders being . eultebly ported for mteke

and exhaust. Sleeve valve means are. essocle,ted_
with each cylinder and for purposes of illustra-
“tion I have shown a emgle sleeve valve. M of the

Burt-McCollum type in which the sleeve is. given

“a .combined reciprocating and oscillating move-
ment with respect to the .sleeve and associated

cyhnder axes. Bach eylmder has a cylinder head
1% secured thereto and preferebly provided with

a reentrant head portion 16 depending  within

the cylinder and spaced from the walls thereof to

provide.a sleeve pocket [T for eecommodetmg the

outer or upper portmn of the sleeve velve

‘means 4. |

-~ The sleeves are drwen by mechemsm support—_
. ed within the engine. crankcase, and preferebly _-

a. sleeve actuating member is essemeted with each

.' 0 sleeve, said member preferably ‘consisting of a
~ yverse crankcase wall 8.
- actuator is prowded Wlth a hearmg portlen 20
and crank: poetlons 21 and 22 carried by opposite
'ends of the eetueter one. of the crank pertmns

double cranhk member 8 supported by the trens—

‘ner:
‘to-one “side of ‘the- ‘engine plane containing the
 sleeve and- cylinder axes, the-sleeve actuators be-
‘ing preferebly supported by-this wall. -
‘carries ‘suitable bearings 25 for supporting the
which- extends forwerdly thereof.

erankshaft 1, o
15

;"Spldere T breckets 26, 27 are carried by the
tubular members-or studs 28, these studs- being
‘fastened to the wall 19 by suitable bolts 28. The
| fend portions of the studs are preferably reduced
in ‘diameter with: respect ‘to the ‘body portion,
| ‘the brackets being preferebly ‘assembled to the
reduced portion and thereby fixed in speeed rela-
tion ‘with eech other.
~ vided witha crankshaft gear 3¢ keyed or other~
- wise :secured -thereto which drives a plurality of
‘drlvmg intermediaries ‘consisting of -a gear 31
‘meshing ‘with the gear 38 and an -eccentric 32.
- Inthe eenstructmn shown I have pr ev1ded three
“such :driving -intermediaries, which are respec- |
‘tively -supported for rotation on ene of the studs

. devices.

The 111uetrated sleeve-

(Cl 123-—-—81)

-'opere,tlvely cennected with- the sleeve M Whlle

- ‘the other crank is connected to a comimon operat-
-_‘_:mg element 23, which- operates ell sleeve ectuet-—
“ing members in- unison. - -

This common. oper a,tmg element 23:is drlven by |
‘eccentrics and-caused to-move in an crbital path
to impart a comibined reciprocating and: oscillat-
- ing- movement to the sleeve valves.

'mevement is eceomphshﬂd in the following man-

’I'he erenkcese @ includes a wall £9 off seb
10 |

The crankshaft -is pro-

28. The operating - memher s prewded with

“epemngs 33-adapted for- receiving the eccentrics

- 32'and thus as the-engine:is opereted the operat-

This- desired

The well | '

20 |

ing member 23 'is moved - 11:1 en orblte,l peth by

~ means of these eecentrles -
A crenkcese eover. 34 enemses thls eleeve V&IVB_._

drlvmg ‘means.-and s prefere,bly secured .to the
‘crankcase by bolts 35 or other suitable fastening

__ A bearing 36 carried by the cover eup- o
*_.ipovts the forward end of the crankshaft 1. |

~Lhesleeve: actuating means or cranks are sup-

40

ported in self e,hgnmg beemngs Sf, .sometimes

referred to as radial bearings, (see Fig. 4) that
permit the alignment:of:said cranks with respect
During
~ the operation.of the engine, it may be noted that
-1t is very . pwheble that the wall 1§ will be sub~ -
Jected to different temperatures then the op-

~ erating element 23 and .thus the- assembly of the

- sleeve actuating members or cranks in self-align-
ing. or radial bearings in general of the type here—.'-

to the -common -operating element 23,

in. 111ust1 ated. cempensetes for expensmnel vema- L

mechemsm to bmd

tions or differences between the portions of the =
~mechanisms toc ehmma,te eny tendency of eeld__ |
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- ment, and a plurality of driving intermediaries
cperatlvely connected with said crankshaft and
with said sleeve operating element fcr actuatmg |
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A spacer 40'ccneisting preferably of a circular
plate is interposed between the spider or bracket

26 and the operating element 23 to take the end

thrust of said element and to locate same rela-
tive to the sleeve actuating means or crank, said

'_plaue being preferably supported on the flange |
28’ carried by spider or bracket 26. -

It .may be noted that the sleeve dr1v1ng a.S3em-
bly may be readily removed from the engine and

may be removed as a un1t on removing the cover
34. It will be noted that the said assembly may -
- be removed as a unit if so desired by removing the

nut 4f from bolt 28 and the nuts 42 from each

© of the extending stub shafts 43 of the crank 22.

The crankshaft gear 38 is preferably provided

with an integral hub 44 extending forwardly of
| plurahty of engine cylinders dlsposed radially

the gear and the rearwardly extendlng sleeve

portion 45 having a flange 45’ forming an abut-
“ment for the bearing 25 said integral hub, gear
and sleeve being preferably splined to the crank-
.shaft It may be noted that the stud shafts 43
extend through balls 45 carried by the operating
Thus the entire driving assembly ex-

element.
clusive of the eleeve actuatlng cranks can be bod-

1ily attached or. removed with rcspect to the re-

mainder of the engine structure

o I6 will be apparent to those skllled in the art'
10 whlch my invention pertams that various mod-
1ﬁcatlcns and changee may be made therem mth--
out departing from the spirit of my invention

or from the scope of the appended clalms
What I claim as my invention is:
~1.In an engine having a cr ankshaft and a,

plurallty of engine cyllnders disposed rad1ally-
about the crankshaft, sleeve valve means asso-

ciated W1th each cylinder, a sleeve operatlne* ele-

sald sleeve. cperatmg element.

9. In an. engine having a. crankshaft and a}_ .
plurality of engine cylinders disposed radlally

about the crankshaft sleeve valve means asso-

ciated witihh each cyhnder a sleeve operating ele-
ment, and a plurality of driving intermediaries
operatively connected with said crankshaft and

with said sleeve operating element for actuating -

said sleeve operating element, Whereby to impart

‘to the sleeve valve means a. ccmbmed remprccat-

ing and csclllat*lng movement,- - :
3. In an engine having a crankshaft and

plurality . of engine cyllnders dlspcsed rad1a11y-_

about the crankshaft, sleeve valve means asso-

ciated with each cylinder, and sleeve drlvmg n

means including a sleeve driving element and a

plurality of eccentric driving: intermediaries op-

eratively connected with said crankshaft for ac-
tuating. said sleeve driving element. .

4, In an engine having a. crankshaft and a
plurallty of engine cylinders disposed- radlally B
about the crankshaft, sleeve valve means associ-
ated with each cylinder, and sleeve driving means

- including a sleeve driving element, a crankshaft

65

~ ciated with each cyhnder
‘means 1nclud1ng a sleeve drwmg element, a crank-

gear operatively connected with the crankshaft,

and a plurality of driving intermediaries driven
by said crankshaft n'ear for actuatmg eald sleevef.

driving element - -

- 5. In an engme havmg a crankshaft and
plurahty of engine cy11nders dlspcsed rad1all:s:r
about ‘the crankshaft sleeve valve means asso-
and sleeve driving

shaft gear operatively connected. with the crank-
shaft, and a, plurality of eccentrlcs drlven by said

- about the crankshaft,

‘plurality of engine cylinders

- about the crankshaft,
-with each. cylinder and having a CGIIlblIlEd re-

“ciprocating and oscillating movement Wlth respect

2 011 820

crankshaft gear for actuatmg said sleeve drwmg
element. |

6. In an engme having a crankshatt and a
plurahty of ‘engine cyhndere disposed radially

about the crankshaft, a sleeve valve associated
with each cylinder and having a combined recip- |
..rocating and oscillating movement with respect

to its axis, a sleeve valve operating element, means

for connecting said operating element to each of
said sleeve valves, and 3 plurality of driving inter-
‘mediaries operatively connected with said crank-
shaft and with said operating element for mov-

ing said operating element in an orbital path
- whereby to 1mpart the aforesa1d movement to the

- sleeve valves.

7. In an engme havmg a, crankshart and a

about the crankshaft, a sleecve valve associated

. with each cylinder and having a combined re-

ciprocating and oscﬂlaung movement w1th re-

".spect to its axis, a sleeve valve operating clement,
‘means for connecting said operatlng celement to
each of said sleeve valves, and a plurality of ec-

‘centrics operatively driven frem the crankshafi

'_ and connected with said operating element for
moving said operating element in an orbital path
‘whereby to 1mpart the aforeeald mcvement tc the

sleeve valve,

8. In an engine havmg a crankshaft and a
plurahty of engine cylinders disposed radially
a sleeve valve associated
with each cylinder and having a combined recip-

rocating and oscillating movement with respect
to its axis, and sleeve driving means including an .
operating element provided with means for con- §

necting the element to each of said sleeve valves

and a three-point drive consisting of angularly
spaced eccentrics for moving said operating ele-
‘ment in an orbital path to impart the afcresald
“movement to the sleeve valves. |

9. In an engine having a crankshaft and a
“disposed radially
about the crankshaft, a sleeve valve associated
with each eylinder and havmg a combined recip-
rocating and csclllatmg movement with respect
to its axis, a sleeve valve operating element, means
for connecting the element to each of said sleeve

- valves and means for moving said element in an
| orbltal path whereby to impart the aforesaid

movement to the sleeve valves; said means in-

'cludlng a driving element cperatwely connected
‘with the crankshaft and a plurahty of driving
1ntermed1ar1ee connected with said sleeve valve

operating element nested abcut and ccnnected to
said. dr1v1ng element. |

- 10. In an engine havmg a crankshaft and a
plurahty of engine cylinders disposed radially
a. sleeve valve associated

to its axis, a sleeve valve operating element

- means for ccnnectmg the element to each of said
” 'sleeve valves, and means for moving said element

in an orbital path whereby to nnpalt the afcre-

said mcvement to the sleeve Valves said means

including a driving element cperatlvely connected
with the crank shaft and a plurality of eccen-

“trie driving intermediaries connected with said

sleeve valve cperatmg element and W1th sald dI‘lV—

- ing element.
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11, In an englne havmg a, crankcase a, crank- .

 ghaft supported thereby, and a plurality of engine
'cyhnders disposed radially abc-ut the crankshaft,
a sleeve Valve associated with each cyllnder and

hawng a comblned reclprccatmg and oscillating

75-
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-movement mth reSpeet to-its: ams, crank means

“for moving :each sleeve wvalve supported by-said

(o

- -crankcase, and a unitary -crank:operating - mech-
- anism including a ‘common °

means for eennectmg said element to-said .crank

means, and means operatively connected:with-the

crankshaft -and with said operating -element for

_ moving said operating: element in-an orbital path

10

-_ ---iehaft supported thereby, and a plurellty of -en-
gine cylinders-disposed radially about the crank~
shaft, a-sleeve valve associated ‘with- each- cylin-
der and ‘having a combined reciprocating and.
‘oscillating movement with respect to ‘its -axis,
¢rank ‘means for moving each sleeve valve sup-

30

3d

| -Whereby to- nnpert ‘the aforesaid movement to
the sieeve’ valves, said ‘mechanism’ remevebly se-
| '-eured as g ‘unit to the engine cr ankease. - |

-12. In an engine. having-a crankecase, a crank—

ported by said crankcase, and a unitary: crenk

eperetlng mechemsm ‘including a common- op-
erating element and means. operatwely connected.
with the crankshaft for moving -said operating
element in an orbital path to impart the afore-
said movement to the slesve valves, said mech-
anism including ‘bracket means removably- secured
 tothe crankcase and provided w:tth bearing means |
~for supporting said crenksha,ft o
- 13. In an engine having a erenkcese a erenk-_ |
shaft supported thereby, and- a plurahty of en-
gine cylinders. disposed. radially about the erenk— .
- shait, a sleeve valve associated with each cylinder
‘and having a combined reciprocating and oscil-
lating mevement with respect to its axis, crenl:-f
means for moving ea,ch sleeve valve supported by .
said crankease and a unitary crank operating

mechanism including a common operating ele-

" ment and means operatively connected with the
erankshaft for moving said operating element
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in an orbital path to impart the aforesaid move-

‘ment to the sleeve valves, said mechanism includ-
ing bracket means removably secured to the
crankcase and provided with bearing means for

supporting said operating. ‘element driving means.
14 Tn an engine having a crankcase, a crank-

~ shaft supported- thereby, and a plurality of en-
- gine cylinders disposed radially about the crank-
shaft, a sleeve valve associated with each cylin-
der and having a combined rec1proeat1ng and
oscillating movement with respect to its axis,
sleeve actuating means, and driving means there-
for including a common operating element op--
eratively driven from the crankshaft and moved
in an orbital path for imparting the aforesaid
movement to the sleeve valves, and radial bear-
55 ing means carried by the crankcase for support-
“ ing the sleeve actuating means to permit ready
alignment of the operating element W1th reepect.

to said sleeve actuating means.

15. In an engine having a crankease, a era,nk-?
ghaft supported thereby, and a plurality of en-

gine eyllnd ers disposed radially about the crank-

- shaft, a sleeve valve associated with each cylm-

65
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" der and having a combined reciprocating and os-

cillating movement with respect to its axis, sleeve
actuating means extending through a portion of

the crankcase and a,depted for connectmn alt one
“end to the sleeve valve, driving means therefor in-

cluding & common operating element operative-
1y driven from the crankshaft and moved in an .

orbital path for imparting the aferese,lcl move-

ment to the sleeve valves, said operating element
secured to the other end of said sleeve actuating

means, and self-aligning bearing means carried

by the crankecase portwn for supporting the sleeve
ectua,tmg means at a point 1ntermed1ate the ends

operating.-element, -

plurality of
about the crankshaft, sleeve valve means as8so-

ciated with each cylinder, a sleeve valve operat-
‘ing element, means connecting the operating ele-

- ment to each of said sleeve valve means, and = -
means for driving said operating element from
said crank shaft at three pemts spe,ced engulerly |
about the crankshaft. o
~ 21. In an engine having a cra,nkeeee and a
. plurality of engine eylmders dlspesed radially
 about the crankshaft, sleeve valve means asso-
- ciated with each cylinder, a sleeve valve operat-

.-;thereef {0 pernnt ready ahgnment of the op-

erating element with respect. -to said sleeve ac- -

tuating -means o cempensate f or -_expa,nsmnal'
‘d1f'.r‘erenees o

16, ‘An 1nterne1 eombustmn engme hevmg

> S

"-erankcese and -comprising in ‘combination, a C
crankshaft,-a plurality. of ported cylinders’having-
their axes disposed radially about:the crankshaft,

pistons within said -cylinders respectively con- o

nected with the: crankshaft, a sleeve valve. means
for each cyllndel provided with ports cooperet--
‘ing- Wlth the cylinder :ports, a: wall -adjacent-one
end of ‘the crankcase and offset fto one su:le Ze)
the pla,ne of. the engine containing the cylin~-
der--axes;-a plurality of ‘sleeve wvalve actuating -

erenks extending threugh said wall; a common

'Operatlng element -operatively: connected with said
crankshaft and with said. cranks and self-align-
‘ing‘bearing meens carried by -said wall for sup-
porting “said -sleeve -valve -actuating erenks te.
| cempcnsete for expensmnel differences. S

-17. In an engine having a cmnkshaft a,nd 2

*plurahty of ‘engine cyhndels disposed radlally
about the ‘crankshaft, sleeve Velve means asso-
ciated - with each eyhncler and  sleeve driving
means epe1etlvely cennected W1th the crank-

10-

20

shaft and ‘including an- -element edepted te com- .

pense,te for- eXpansmne,l d.lTEI‘EI‘lCES 1n se,ld sleeve

nrwmg meene

- 18, In an englne havmg a erenksha,ft and a
“plur ahty of engine cylmders dlspeeed redle,lly B
about the era,nkshaft sleeve valve means asso-
ciated w.th each cylmder “sleeve driving means -
eperatwely eennected with the crenkshaft end in~

cluding an element, and- supporting means for
said element e,da,pted to compensate for expan-
sional diff

eperetwely connhected with the crankshaft and

including sleeve actuating cranks and an op~ -

“erating element connected with said cranks, and .
~ supporting means for said cranks adapted to
- compensate for expansional differences between
said. operatmg element and cra,nk suppertmg .

means.

20, In' elnengme having a ere,nkease cmfld a,
engine cylinders -disposed redmlly

erences in said sleeve driving means.

19. In an engine having a crankshaft and a
plura,hty of engine cylinders dlsposed radially
" about the crankshaft, sleeve valve means as-
- sociated with each cylinder, sleeve driving means
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ing element, means connecting the operating ele-

larly speced driving 1ntermed1ar1es epere,t.ively

: drwen by said crenksha,ft

- 92. In an engine hewng a, erenkshaft end a

plurellty of engine cylinders disposed radially
about the erenksheft sleeve valve means. associat-
ed with each cylinder, a sleeve eperetlnﬂ* element

‘ment to each of said sleeve valve means, and
means for drmng said operating element from, L
said cre,nkaha,ft consisting of a plurality of" angu- |

65

70

means: eperetwely connecting said operating ele-

'ment with each of said sleeve valve means, and
o plurality of driving intermediaries- angularly

- spaced - abeut the crank ehaft for transmlttmg .75'_‘
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the drive from the crankshaft tc sa1d sleeve Valve
goperating element.: |

-23..In an englne havmg a crankshaft and a

‘ pnn ality of engine cylinders disposed radially
about the crankshaft, sleeve valve means asso-
ciated: W1th each cyhnder a- sleeve. cperatlng ele-

- ment adapted for orbital movement in. a . plane -
substantialiy par allel to an engine plane ccntaln--
ing the -cylinder axes, means connecting said
operating element with - sa1d sleeve valve means,
and a plurality -of eccentnc ariving. inverme-

charles cperatwely connected ‘with said crank-

shaft for. actuatlng sald sleeve cperatmg ele-
ment. | | -

24 In an englne havmg a crankshaft and

',plurallty of - engine - cyhnders disposed radlally'
-about the crankshaft .sleeve valve means asso-
- ciated Wrth each cylmder a crankcase structure

1nc1nc11ng a wall pcrtlcn extendmg substantlally

.perpencncularlj,r to said crankshaft, a sleeve op-
erating element, means connecting said oper at-

ing elemﬂnt wrth each.of said sleeve valve means,

and g pilurality of eccentric driving inter Tnedlanes

cperatwely connect d with said- crankshaft fcr

actuatmg sa1d sleete cperatlng elemem, and sup- |

pertcd by sald Wall pcrncn | .
25. In an. engme having a crankshaft and

| Iplurahty cf engine cyllnders dlspcscd radlally
“about the crankshaft, sleeve valve. means - a580-
ciated with each cyhnder a. crankcase stluc..,ure_.

1nc1ud1ng a wall pcrtlcn extendmg substantlaﬁy
perpendicularly to said crankshaft, a sleeve op-

-eratlng element, means connechnﬂ' sard cperatmn‘
element with each of said sleeve valve means, and -
a plurahty cf eccentrlc drwmg 1nterrned1ar1es L

2,011,820

| .'angularly_- spaced about said crankshaff and op-
eratively . connected ' with said crankshaft for

actuating said sleeve operating element, said driv-

ing 1ntermed1ar1es rotatably suppcrted by said
wall portion. |

20. In an englne hamng a crankshaft and

plurahty of - engine cylinders disposed radially
-about the crankshaft sleeve valve means asso-
~ clated with each cylinder, a crankecase structure |
including a wall portlcn,e_}r_tendlnﬂ' substantially

perpendicularly to said crankshaft, a sleeve op-

erating element, means coniecting S&rd operating
element with each of said sleeve valve means, a
,.pluranty of sleeve operating element eccentrrc

driving 1ntermed1ar1es angularly spaced avout
sald crankshaft and ccnnemed by gearing to said

-crankshaft and 1nd1v1dua1 supports carrled by
said wall portlcn for 1ctatably snppcrtlng said
driving 1ntermed1ar1es

27. In -an engine havmg a Cl'&llkbb&rt and g

'iplurahty cf englne cyulnders dlspcsed radially
about the: crankshaft sleeve valve means asso-

ciated mth each cyhndcl a crankease struciure
lncludlng a wall portrcn extending s nbstantlaliy

perpendicularly to said crankshaft, a sleeve op-
- erating element, means connecting said cperating
~element with each of said sleeve valve means,

a plurality of slceve cperatmg element eccentric

"-drnnng 1ntermed1ar1es angularly  spaced: about

said crankshaft and ccnnected by gearing to said

.crankshaft and studs. carrled by sald wall por-
| tmn and angularly spaced about the crankshafi
;;fcr suppcrtlng sald driving 1nte1 mediarles

ANDRE J. MEYER.

10

15

20

25

- 30

39



	Drawings
	Front Page
	Specification
	Claims

