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To all whoni it may concern: - :
- Be it known that I; Cmarues. R. SHort,

" a subject of the King of Great Britain, and

5

" hew and useful Improvements in Lubricat- -
g -Systems for Internal-Combustion” En::

" a resident of Detroit, county of Wayne, and
. State of Michigan; have invented certaln

-+ gines; of which the following is a full, clear,
. coneise, and exact, description, such as will

10

enable others skilled in the art to which the
“invention relates to make and use the same,

" reference being made therein to the accom-

‘panying drawings, which form a part of this

" specification.

15
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My invention relates. to ‘internal combus-

tion engines, and particularly to lubricating

“devices or systems designed to provide an
effective: lubrication for the erank shatft and

the valve operating -shaft and valve oper-

ating mechanism in its entirety, of the inter-
‘nal combustion engine to which the:inven-
tion is applied and with which it is- used. .
" More ‘particularly stated,  my invention
- relates to lubricating devices or systems for
‘use with multiple cylinder internal combus-

tion engines; and the object therecf is to

~ provide an improved lubricating system for

30

35

40

accomplishing the proper Jubrication of the
-valve operating mechanism ‘and other parts
of a multiple cylinder internal combustion
engine in ‘which the cylinders are arranged

the formsor type of .engine commonly.re-

ferred to as the V-type; a circulation of the.

lubricating material past the elements to be

lubricated being maintained by means of a

suitable. pump, aid the valve operating: or
" cam shaft of the engine being located within

a guitable chamber formed by the-diverging

cylinders of the engine and disposed be-

_tween the lower endsthereof,” and which

shaft is entirely or partially submerged in

a body of lubricant contained within said
" chamber.- oo

. 45
..vention in view my invention consists in the

With the above-and other objects of in-

- improved lubricating system for multiple

50

cylinder internal combustion engines of the
V-form or type illustrated in the accompany-
_ing drawings and hereinafter described and

- claimed; and in’such' variations and modi-

fications thereof, within the scope of the
concluding claims, as will: be obvious to
those skilled in the art to which my inven-
tion relates. ; L S '

Referring now to the drawings wherein

55

the preferred embodiment of my invention -

is illustrated: = - :
‘Figure 1 is a view partly in section and

“partly-in énd elevation-showing a multiple

cylinder engine of the V-form or type, the

same being provided with a lubricating sys-

“tem made 1n ‘accéordance with my invertion.

Figure 2 is a view showing the engine

“shown in: Figure .1 in section upon a cen-
.tral vertical plane extending longitudinally
.theréof and the position of which is indi- .

cated by the line 2, 2, Figure 1.

Figure 3 is a view showing the engine

‘shown in.Figures 1 and 2 upon a somewhat

smaller. scale, and. as seen from a position
to the left of Figure 2,.the view being partly
in section npon a transverse plane indicated .
by the line 3, 8, Figure 2, and partly in ele-

vation. ' e
Figure 4 is-a similar view showing the en-

~ gine as seen from a position to the right of

Figure 2, the sectional portion of the same . '

being taken just within the gear case cover,
and upon & transverse plane indieated by

] ed the line 4, 4, Figure 2. ° '
at an angle relative to one another, .as n’

“Referring now to the drawings, the en-
gine illustrated therein:is made up of two
cylinder blocks 5 each provided with a plu-
rality of cylinders 6 and- which. cylinder
blocks are-secured. together along 4 vertical
central plane indicated at 7 and -extending .
longitudinally of the engine, as best shown
in Figure 1. The.outer side walls of these-
eylinder blocks depend some distance below
the crank shaft 8 of the éngine, as indicated
at 9 in Figure 4, thus providing a crank case
which is made up of side walls disposed sub- -
stantially parallel with one another and
which wallg extend for some little distance

below the crank shaft of the engine, and end

walls integral with the cylinder blocks and
which walls support the bearings in which
the crank shaft of the engine is rotatable.
The open-lower end of the crank case thus

100
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formed is closed by a cover 10 extending

* throughout substantially the entire length

10

- usual clutch and ot
plant of a. vehicle may be located and -

of the engine, - : Sl :
The left-hand ends of the cylinder blocks

are provided with enlarged portions formed.

integrally therewith and which are indicat-
ed by the reference numerals 11, the said

enlarged portions upon the two blocks to-/

gether forming a supporting member or

casing to which the housing, not shown, but.

within which the ﬁﬁi—v'vheelo_f the engine the

her elements of the power
housed; the"said flywheel casing being se-
cured to the end walls 12 of ‘the enlarged
portions 11 by means of ‘suitable bolts ex-

. tending through holes 13 provided in said

20

25

end walls. - It will be appreciated that these

enlarged portions are Jocated closely adja--

cent one end of the engine and that the walls

thereof merge with the depending walls 9.

of the cylinder blocks at the left-hand end
of the engine, referring to Figure 2,'as the
engine illustrated is intended to be used
for propelling a motor driven vehicle; altho
it may be here stated that my improved lu-
bricating system is capable of use in and

as forming a part of internal combustion en-:

. gines generally,” and such as are used for
g = 3 N

30

purposes other than for driving a motor
driven vehicle. o ’

The pistons 14 which operate within the
cylinders 6 “are .connected with the crank:

-+ pins 15 of the crank shaft 8 by means of

35
40
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suitable connecting rods 16, as is usual in
multiple cylinder internal combustion en-

gines; and the reference numeral 17 desig-

nates a valve operating or cam shaft the
ends of which- are supported in beatings 18
held in place between the meeting surfaces
of the cylinder blocks and located one at

each end of the engine,-and which shaft is-

arranged within and extends longitudinally
of a space or chamber 19 formed by the
merging of the lower portions of -the walls
of the twofcylinders blocks, as best shown
in Figure 13 said valve operating shaft be-
ing thus located in the crotch or space.be-
tween the diverging series of cylinders of
the two cylinder blockssand at the lower
end of said space. T e '
~ The ' merging: losver ends of the- inner

sides or walls of the cylinders of the two

blocks thus provide the bottom and side
walls of the crotch or ¢hamber within which

thé valve operating shatft is-located, while -

. the upper portion of this chamber is closed

60

65

by means of walls 20, see Figure 1, which
extend inward from the inner side walls of
the cylinder blocks or .of the cylinders

formed therein, and terminate close to the’

central bosses or. bearings 21 of a series of
valve operating levers 22 ; the joints between

said inner edges of the walls 20 and the -

bosses or bearings 21 being sufficiently tight

to prevent the splashing of any considerable

“quantity of oil out of the space or chamber
19 and upwardly past said bearings ‘and

through said joints.

 The valve operating levers 22 are ar-

70

ranged substantially vertically, and as many

such levers are provided as may be neces-:
sary to operate the inlet and exhaust valves

of the several cylinders of the engine.. These
valve operating levers are supported upon

two shafts 23 which lie’ between the inner

free .edges of the walls 20 and extend

75

through openings provided in the bosses 21,. <

~and the outer ends of which shafts are sup-

ported in bearings 24 supported between the

two cylinder blocks; and the inner.ends of"

80

said shafts are supported and held in place . -
by arms 25 extending inward beneath ‘said

shafts from the walls 20 above referred to,
and a cap member 26 engaging the upper
portions of said shafts and secured to said

walls 20-by means of cap screws 27 in the
‘embodiment of my invention illustrated. It

will be appreciated, however, that the shafts

“which support the valve operating levers

22 may be supported from the frame or wall
of ‘the engine otherwise than as herein ex-

two separate shafts may be used.should it
be deemed necessary or desirable to do so.'

The lower ends of the valve operating
levers 22 are provided with toes 28 which
are acted upon by cams 29 properly spaced

85

90

‘plained, and that a single shaft instead of

95

along the-valve operating shaft 17 to there- -

by impart oscillatory motion‘to said levers,
and thé upper ends of said levers are pro-

.vided with toes 80 through  which motion
is communicated to' the valves 31 of the

several engine cylinders; each cylinder be-
ing provided with an 1inlet and with an
exhaust valveas will be appreciated. These

100

105

valves are commonly located in heads 32 -

formed separate from the cylinder blocks
as is usual in engines of the class to which
my invention relates, and the upper end ‘of
the space between the diverging cylinder
blocks is closed by means of a cover plate

110

33 extending longitudinally of the engine -

and resting upon ledges 34 formed one upon
‘each cylinder block, said cover plate being
shown as held in. place by means of a bolt 35

115

extending upward' from and the lower end -

of which-is.connected with the cap 26 of the
central bearing provided by the walls 20 for
supporting the shafts 23 which in turn sup-
port the valve operating levers. .

The cover plate 33 thus forms a wall above
the valve mechanism of the engine; and the

“ends of the space ‘or crotch between the di-

verging cylinders within which the entire
valve mechanism is located are closed by
separable. cover plates 36 the side edges of
which overlie oppositely disposed-ledges 37

formed adjacent the ends of the cylinder .
130

blocks. These end cover plates are secured

120

125




- 25
B by a rotary or other typé of pump 45 from
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" in platé by cap .screws 38 extenbdin'g into
the flanges 37-and the portions of the cylin-

“der blocks which the édges -of said.plates

‘contact with and ‘the lower ends of said

cover plates have depending lugs which

. .overlie the ends of .the valve lever support-
' ingrsha_fts 23, as best shown-at 39'in Figure 2.

he valve operating shaft 17 is operated

- from the.crank- shaft 8 of. the -engine at

.10

balf the speed at which the crank shaft op--

- erates through the usual two to one gears

.40, 41 and-an intermediate idler gear 42

" through .which motion  is communicated

15

. -is secured to the end walls of the lower por- -

from one of said. gears to the other; all of
said gears being located - within. a. closed’

chamber provided by a cover piate 43 which

tions of the two cylinder blocks by means

20

of cap screws 44..

" ‘The cover plate 10 which closéé thie lower
- -end of the crank case obviously prevents the
‘escape of oil - from -the same, -and the oil

. which reaches the crank case collects in the

~lower portion thereof, or in a sump provided

in the said cover plate 10, and 1s pumped

the crank case and up into the chamber 19

" between the diverging cylinders through a

80

" conduit’ preferably extending through the

discharge. conduit 46, and discharged into
said  chamber preferably through a stand
pipe 47 located within said .chamber; said

~ adjacent main bearing for the crank shaft

of the engineto thereby accomplish the lu-.
brication of said-bearing incidental to the

supply of lubricant'to the chamber 19 in

~“ which the valve operating shaft is located,

40
45

50

" arrangement be deemed preferable.
-'The pump 45 is operated from the valve

as best shown in Figure 3. 'Such conduif,
however, may lead from the pump 45 di-
rectly into the chamber 19 should such an

operating shaft 17 through a verticil pump
operating shaft 48 operatively cdnnected

with said pump, and spiral gears 49, 50, one’

upon the said valve operating shaft and

. - the other upon asleeveé 51 which rotatesupon

a tubular bearing 52 extending upward from
the wall of the engine and which sleeve is

“operatively connected with the said shaft 48

. through a cross-pin 53 .extending -through

55,

openings’ in said sleeve and in said shaft.
This sleeve is also provided with an upward
extension which operates the distributor or
other auxiliary element or device of the’en-

" gine which feature, however, is not involved

" 60

in this present” application.

The lubricant supplied by the pump 45 to
the chamber 19 is intended to fill said cham-
ber up to about the level of the upper dis-
charge end of the stand pipe extension 47

" of the supply conduit 46, so that the valve

65

operating shaft 17 .will be submerged in a
lupricant within said chamber in the pre-

‘ferred embodiment of my invention illus-

.. providing copious lubrication , for
.group of elements of the engine in which an",

BEST AVAILABLE COPY

trated, The lubricant supplied to said lu.’
‘bricaiit containing .chamber flows out there-

from after the chamber is sufficiently full:

‘through -a stand pipe 54 the inlet end of = .
70,
charge end of the stand pipe 47, and which = -

which is at about the same level as the dis-

a8 -

stand pipé communicates with an outlet and
return conduit 55 the lower discharge .end

56 of which terminates adjacent the two to

-one gearing within the casing 43, to thereby
.accomplish’ ‘a lubrication: of 'the ~ gea

gears

75

‘through which the valve operating shaft 17

is operated.- The lubricant thus supplied to - - V

the interior of the:gear casing may flow out
therefrom through an opening provided at

the lower ‘énd of said.casing, or through an -+~

80

opening 57 provided above the lower end of. .
said casing ‘and in the end wall 58 of the. =

‘crank case of the engine; theé said lubricat- -

ing material in-either case finding its way-
back into the crank case of the engine to be

85.

again.pumped therefrom by the pump 45, - o
thus maintaining a continuous cir¢ulation of

parts of the engine to be Iubricated..: " -

lubricant through "the system and tothe

: In-view of the premises it will be appre- -

ciated that my improved lubricating system

of lubricant, thus providing.copious lubri-

90

-is one in’ which the valve operating shaft - B
_of the engine will be submerged in a body- -

95

cation for the wearing surfaces between the . -
valve operating cams and the toes ‘at the "
lower ends of the valve operating levers at .

which an’excessive -amount of friction “oc-.
curs;in the:.ordinary operation of internal

_combustion eéngine valves. At the same time

there'will be a sufficient. surging or splashing:

100

‘of the lubricant within the chamber 19 to -

provide adequate lubrication for the bear-. = -
105

ings: between the bosses 21 of the valve op-

- erating "levers’ and the shaft or shafts 23

whereby they are supported, while at the -

same time the inwardly extending walls 20
will prevent the passage of any considerable
quantity of lubricant upward~and beyond
the points of pivotal support of the valve

-operating levers. Incidentally, and.during
the return of the Iubricating material from.
~the chamber 19 to the crank case, the lubri-

cating material passes through the chamber

valve operating shaft is located, thui again

nordinate amount of friction is commonly
present. TFinally, the operating means for

" the oil pump is built into gne of the cylinder
‘blocks and 1s located within a chamber pro- |

vided therein for it in such a way as to be
effectively housed, and the gears which
drive the pumyp operating shaft are lubri-
cated by lubricant which finds its way out
from the chamber 19; while-the entire valve
operating mechanism is enclosed within a
dust-proof casing formed by the top cover

110

another

125

130

115
within which the gearing which operates the -




. 50

10

15

"plate 33 and the end cover plates 36 all of
“which, ‘however, may be readily removed
' to_permit access to the valve operating mech-:
anism should it become necessary or ‘desir-’
“able to do so..” .. o

Having thus desciibed and explairied my

‘invention, I ¢claim: and -desire. to.secure by

Letters Patent: - -~

" 1. In a multiple ¢ylinder internal é:om—'

bustion engine,: two cylinder blocks ar-.

ranged at an angle to one another and hav-
ing each -a plurality of cylinders; a lubri-

cant- .containing -chamber. located between -
. said blocks. andadjacent the lower ends of
said cylinders; a rotatable valve operating -

.shaft. located within' .said. chamber; a plu-
. rality of oscillating valve operating levers

“Jocated between ‘said-c¢ylinder blocks-.and

25

. pivotally supported adjacént the upper end
-of said chamber, and which’ levers are op-
-erated by ‘cams upon:said cam shaft; a’

pump; a lubricant supply conduit leading

bottom thereof; gearing through which said

. valve operating shaft is operated” from- the

crank shaft of the engine; an outlet conduit -

--leading from said chamber above the lower

30

" duit dischar

end thereof so as to maintain a constant
body of oil within the same, and which con=

ges onto the gearing aforesaidy
and means for driving said pump. .

2. In a multiple cylinder internal combus-

. .tion engine, two separate and independent
cylinder blocks arranged:at an anglé o one .

85"

40

45

another -and’ secured together along ‘a joint -
lying in a vertical plane extending longi-

tudinally of the engine; a lubricant contain-

BEST AVAILABLE COPY
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‘the engine; a lubricant containing chamber

located between said-blocks and zdjacent
the lower ends of said cylinders; a.rotating

‘valve operating shaft located within said

:chamber ; a vertically extending pump oper- 70
ating shaft the upper end 6f which extends -
into a chamber provided in-one of said cyl-

-inder’ blocks; gearing located within said

Iast mentioned chamber and through which -

said pump operating shaft is operated from 75 = -

said -valve operating shaft; a- plurality of
oscillating valve operating levers located be-
tween said cylinder blocks and operated by
cams upon said “valve operating shaft; a

pump operated by -said. pump operating 8o .'

-shaft; a conduit leading from said pump

and: discharging into the lubricant contain-

_ing chamber aforesaid; and a return con-
~duit leading from said lubricant containing

from - said’ pump. to’ and discharging -into -
said lubricant. containing chamber above the “to one another and connected together along -

- vertically arranged joint to thereby pro- 90 .

chamber to the crank case of the engine. 85
" 4. In a multiple cylinder interndl com- '

bustion engine having . two separately

‘formed cylinder blocks arranged at an angle.

~vide -a lubricant containing chamber be-

tween said blocks and adjacent the lower
ends: of the cylinders. within. the same,
and a erank case below the loiver ends-

-of said. cylinders and within. which the 95
.crank shaft of the engine is.supported in .
.suitable bearings; a rotatable valve. oper-

ating cam shaft located within the chamber

~aforesaid ; means for driving said cam shaft

ing. chamber located:- between' said blocks

and adjacent the lower ends of said cylin-
ders; a rotating valve operating shaft lo-
cated within said chamber; gearing whereby

said shaft is driven; a vertically arranged.

pump operating shaft rotatable in a bearing.

in one of said cylinder blocks;.gearing be-.

, tween.said valve operating shaft and said’

pump operating shaft and. through “which

" the latter is driven; a pump operated by

50

55

60

65

said puinp operating shaft and adapted to -

force lubricant into the lubricant contain-

leading from said - lubricant containing
chamber and through which lubricdnt is
supplied to said first mentioned gearing;
and a plurality of oscillating valve oper-
ating levers located between said -cylinder

‘blocks and operated by cams on said valve

operating shaft.

3. In ‘2 multiple cyliﬁder internal ‘com:

bustion engine, two separate and inde-
pendent " cylinder blocks arranged at an
angle to one another and having each a plu-
rality - of cylinders and which blocks are
secured together along a joint lying in a
vertical plane extending longitudinally of

from' the crank shaft of the engine; a-plu- 10
rality  of valve operating members located
between said cylinder blocks and operated

'by- cams_upon said cam shaft; a- pump so-

arranged ‘as to- derive its supply of lubri-
cant from'the interior of said crank .case; 10.
a discharge conduit leading from said pump
and.: discharging into said lubricant. con-
tainingehamber; a return conduit leading

“from said chamber and through which lubri-

cant flows on its return to the interior of 110
the crank case of-the enhgine; and means as-

-sembled ‘with one of said cylinder blocks for

operating said pump.

5. In a multiple cylinder _interhal com-".

‘bustion engine, two separate and independ- 115

ing chamber aforesaid; a return - conduit

ent cylinder-blocks arranged at an angle .
to one - anotheér; “a lubricant ' containing

‘chamber located between said blocks and

adjacent the lower ends of said cylinders;

a valve operating shaft located within said 120
lubricant containing chamber; a plurality -
of wvalve operating devices arranged be- °
tween said cylinder blocks and operated by -
cams ‘upon said valve operating shaft; a
pump; an operating shaft supported in 125

‘bearings in one of said eylinder blocks and

adapted to drive said pump; gearing where-
by said pump shaft is driven from said
cam shaft; a lubricant supply. conduit lead-

ing from'said pump and discharging into 130 -




* outlet conduit leading from said lubricant..
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said lubricant containing chamber; and an

containing chamber.
"6, In a multiple

- .and adjacenf the lower ‘ends of said eylin-

. ders; a rotatablé valve operating shaft lo--

10 cated within said chaimber; means for oper-.

15

20

25

30

ating: said valve operating shaft from the

crank shaft of the engine; a ‘plurality of os-’
-cillating valve operating levers arranged be-:
tween ‘said cylinder ‘blocks and operated by. "
cams upon said valve operating shaft; walls-
.- extending - inward *oné from- each of-said -

cylinder blocks, and which ‘walls terminate

adjacent the points .of  pivotal. support of:

said’ valve operating: levers; and means for-
o lubricant to the interior of said

lubricant eontaining chamber. .~ .57 o o

supplying

7. In-a" multiple. cylinder "ini

a'plurality of cylinders; a lubricant contain-
~ing chamber located between said blocks and

adjacent the lower énds of said cylinders; a.

-rotating valve operating shaftlocated within

. said lubricant containing-chamber; twowalls

‘extending inward -one from each of said cyl-

_ inder blocks, and the inner ends of which
- ‘are spaced apart from one another; a sup-

.85

_'supported upon said.supporting.shaft and.
which lévers are operated by cams upon said
valve operating shaft; and means for sup- .

40

porting shaft located adjacent the inner ends
of said walls a1id between the same; a plu-
Tality- of oscillating valye operating levers

bricant containing c¢hamber. - -
8. In: a multiple. cylinder

. at an angle to one another and having each

45

- ders; a rotating valve operating shaft lo--

50

" a plurality of eylinders; a lubricant contain--
ing chamber arranged between*said ‘blocks

.and adjacent- the lower ends of said cylin-

cated. within sald chamber; two walls ex;
‘tending inwardly one from each of said cyl-
inder blocks, and the inner ends of which
walls ‘are spaced apart from one another; a
supporting shaft located between .the-free
inner ends of said walls; a plurality of oscil-

- lating valve operating levers arranged be-

&85

tween said cylinder blocks.and which levers.

are supported- by said-shaft, and have de-

. pending portions which are engaged. by

60

65

cams upon said valve operating shaft; arms
carried by said-walls and extending beneath

and adapted to support-said supporting .

shaft; a eap secured to said walls and en-
gaging said supporting shafts to thereby
hold the same in place; and means for sup-
plying lubricant to the interior of said lubri-
cant -containing charhber. ‘

“bustion engine, two cylinder blocks arranged

T internal - com-:
'+ bustion engine; two cylinder blocks arranged .
. 4t an angle to one another and haying each:-ders; ' rotating valve operating shaft lo- :
90

plying lubricant to the interior of said lu- .

' internal coin-"
“bustion engine, two cylinder blocks arranged.

BEST AVAILABLE COPY
" T s

-7 9. In a multiple cylinder internal com-
bustion engine, two cylinder blocksarranged

e -+ 4t an angle to one another; a lubricant con-
' cylinder  internal com--

bustion engine two cylinder blocks arranged
- at an angle to one another; a lubricant -con-:
* taining chamber located betweén said blocks

‘taining chamber located between said blocks
and adjacerit the lower ends of said cylinders;
‘a rotating valve operating shaft located

70 -

~within said chamber; a plurality of oscillat-

ing valve operating levers disposed between
sald cylinder blocks and operated by cams
‘upon said ‘vilve opeérating shaft; means for-

75

supplying lubricant to said lubricant con-- -

“taining chamber; a top cover plate located
between -said cylinder blocks .and adapted -
to close the upper end of the space between - -
80 -

said blocks; ‘and end cover plates secured to
said: cylinder . blocks' and adapted to 'close
‘the ends of thé space between said blocks. .

710, In a-multiple cylinder internal com-

‘at an-angle to one another-and having each
‘a plurdlity of ?Iinderé s 4 lubricant contain-
‘ing chamber' disposed between said blocks
and. adjacent the lower ends.of said cylin-

‘catéd - within 'said chamber; & supporting
‘shaft Jocated above said valve operating
shaft; a plurality of oscillating walve oper-

85

ating levers arranged between said cylinders .

and operated each by a cam upon said valve
operiting shaft; means.for supplying a lu-

“bricant to said lubricant containing cham-

ber; cover plates located one at each end of

-the 'space between said cylinder blocks, and

95

which plates are detachably secured to said

.-blocks and the lower ends of which overlie

‘the ends of said supporting shaft; and a top
cover plate adapted to close the upper end
of .the space between said blocks.’ :

11. In a multiple- cylindér internal com-

-bustion "~ engine, -two  cylinder 'blocks ar-
Jranged-ab.an angle to one another; a lubri-

100

105

‘cant containing chamber disposed between -
said blocks and adjacent the lower ends of .
‘said .cylinders; -a rotating valve operating

-shaft located within said chamber; a sup--
‘porting shaft located above.said valve op-
erating - shaft; a plurality of oscillating
‘valve operating levers arranged between said

110

cylinders and operated each by a cam upon

said valve operating shaft; means for sup-
“plying 4 lubricant to said lubricant contain-
ing chamber; and cover plates located omne
at each end.of the-space between said cyl-

- inder blocks, and which plates are detach-

ably - secured to said blocks and the lower
ends of which overlie the ends of said sup-
porting shaft. - - -~ = , .

12. In a multiple cylinder internal com-
bustiot‘engine, two cylinder blocks arranged
at an angle to. one. another; a Iybricant .
containing -chamber located between said
blocks and adjacent the lower ends of said
cylinders; a rotatable valve operating shaft
located within' said " lubricant containing
chamber; gearing located within a closed
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chamber and through which gearing said

valve operating shaft is operated from the,
‘crank shaft of the engine; a plurality of .

valve operating members ‘located between
said cylinder blocks and operated- by cams -
upon said valve operating ‘shaft; a pump
so arranged as to derive its supply of lubri-

* cant from the crank case of the engine; a

.10

lubricant supply. conduit lTeading from. sald'

pump .and discharging into said: lubricant

- containing chamber; an cutlet passage lead-

ing from said Iubl‘lcant contamlnor chamber

and discharging into the chamber aforesaid -

o

- in-which said gearing is-located; and a pas-:

15

20

25

. 30

35

40

" bustion engine, two cylmder blocks arranged -

sage through which lubricant’ may flow fromt-

's(ud last mentloned chamber 1nto the crank

case of the engine.

13. In a multiple cylinder mtemal con--
o l»ustlon engine, two cylinder blocks arranged

at an angle to one dnother; a lubricant

‘containing chamber -located “between said
blocks and’ adjacent the lower ends of- said -

cylinders; a rotating Valve operating. shaft
located within said lubricant ‘containing
chamber;
mnembers located between said blocks and op- -
erated by cams upon said valve opelatmg
shaft; a& pump so arranged as. to derive-its
supplv of lubricant from the interior of the
crank case of the engine; a lubricant sup-
I'ly conduit leading. ‘from sald pump through
one of the bearmgs in which.the crank shaft

~of the engine is supported, and which con-
_duit extends to and discharges -into. said’
‘lubricant containing chamber; an outlet con- -

duit leading from sald lubricant containing
chamber . from a point .above the bottom
thereof -and through which lubricant flows
on its return'to the interior of the crank
case of the engine; and means for operatlng
said pump.

14. In a multiple cyhnder internal -com-

a plurality of “valve operating

BEST AVAILABLE COPY

adjacent to one another and for mmg be-
tween the walls thereof a chamber for lubri-
.cants; and means whereby lubricant may be
supphed ‘to said chamber,-said lubricant

chamber being formed partly in one and .
partly in the' other of said. cylinder blocks. .
60 -~

15, In a multlple cylinder internal com-

bustlon engine, a plurality of cylinder blocks
arranged to form.therebetween a. lubricant

45

-chamber, a valve-operatlno' shaft mounted.to -~

_rotate in said .chamber, a plurality of os-
cillating valve- -operating levers having their

and arranged to be lubricited by the lubri-
cant, insaid chamber, and means for main-
taining a constant level of lubmcant in said
- chamber.

"~ 60
16. In ‘a multlple cyhnder internal com-- . .
‘bustion engine, two cylinder blocks arranged .

‘adjacent to one another and having their

walls connected to form a lubricant chamber,
transverse ' wals extending toward each

other from the sides of said blocks to form
the top of.the chamber, a valve-operating
shaft mounted to rotate in said chamber,

-valve operating levers having their bearings

intermediate of “said transverse walls and
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means for maintaining a supply of lubri- -

cant in said chamber.

17. In a multiple cylinder internal com-

bustlon efigine two cylinder blocks, a lubri-
.cant chamber .intermediate of the said

blocks and formed: partly in one and partly
in the dther of them, a valve-operating shaft’

75

mounted to rotate in said. chamber, means

for driving said shaft from the engine shaft,
means for maintaining a body of Jubricant
in - said ‘chamber, ‘and ‘means for feeding
lubricant from said chamber to the said
"driving means.
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In testlmony whereof I affix my signature, -

CHAS R. SHORT
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bearmfrs in the top wall of said chamber . -




