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11 Clalms.

ThlS 1nvent10n relates to 1mprevements 1n en-

glne crankcase construction, and meore: -particu-
larly to.an 1mprcved arrangement for:lubricating

~main engine bearings, ‘preventing: leakage: of .oil,
i85 and returning collected -oil :splash:to-a ‘body: of

Jubricant -within the engine: crankcase

~An object of the. present 1nvent10n is' to prcwde

an improved: engine. baseor crankcase consisting,

in the: preferred ‘embodiiment, of, a:lower portmn,

-or:0il-reservoir,. a: part of ‘which: forms.the lower -
“halves - of .the. main bearlngs to the base:being

-assembled, a-bearing cap, and.a: crankcase:cover
-:which, when: assembled, will: coact: t0. ccnstltute -

novel arrangement of .oiling: and . oil-return pas-

8ages’ fcr 1ubrlcat1ng the main bearlngs ef an-en-.

g ine..

‘tion, 2 bearing cap,. and a-¢rankcase cover :which
‘is neat and compact, and fcrrns an 011 tlght struc—
ture when- assembled. :

+An additional object of the nwentmn is attamed |

in 1mprcved and novel means-for collecting lubti-

cant elerated by splash -and. d1str1but1ng -sueh

l'tlbl'lG&Ilu, by - gravity, to bearlngs lccated cut cf
the direct -pathof- splash or spray. :

- A still rurther object is‘attained in-an 1mp1 eved'
arrangement for collecting-and reclrculatmg oil -

which may tend to be forced outwardly of-engine  wof:the crankshaft.

haft o . :
‘shaft bearings, the arrangement also providing R attentlen is. directed to Fig.-6. illustrating in. per-."

) uspectnre a part of one 0f1 the Icwer beanng halves,
ras.viewed toward the front of the.engine or toward

frcm the-following detailed description of a pre- .the:left in-Fig.:1.

ferred embodlment of the 1nvent1cn and frem the'_ __

ml seal precludmg escape of gases and*cll Vapers
thrcugh the 0il return: passages o
YFurther: chects “and advantages wﬂl appear

acccmpanymg drawmgs in Wh.lch

(Fig. 1 is & vertical , section, taken endW1se-"-
through a,. pcrtmn cf a crankcase demgned in ac=
cordance with the. present 1nvent10n Fig. 2'is a-

vertlcal sectlcn alcng line 2—2 of. Fig. 1; F;lg 3 is

Lan enlarged ‘Cross. sectmn taken online’ 3-—3 of - portion of each:upper: be&rlng half-or. cap. The

 rpurpose: and: relation rof :the: stepped.: surfacestzll
and 25-will hereinafter nappear.

Fn, A7 F1g 4 15 a tcp perspectwe view of a. bearmg

cap, Fig, 5. is .a., perspective: view of the .bearing
cap of ng 4, shown. in. 1nverted pcsrtlcn,.*mg 6

is a sectmnal perspectwe view cf the bearlng per-' |

“tion: ofi the: crankcase and- Flg 7 is-a:sectionalper-

spectwe view:of a portion: of. the- erankcase ccver |

as viewed:along line: 7T—Tof Pig.2. .
Referring by numerals of ref erence tc the draw-

A rurther chect is. to prcmde an nnprcved'-:-:
crankcase structure. cenarstlng of a lower case.por-

-selected:for: mmphclty of Illnstratmn.

(Cl E13-!1—--13)

*the main crankshaft hearmgs and cuter ~wa115 lB
Wthh. encase and- support the: assembly. .
The engine chosen to illustrate an. embedlment_ .
. of-the, present;invention. is. of horizontal type,.al- o
-though certain. of .the- prlnclples of: constructwn_.g.g |
herein. deseribed are. equally apphcable to.engines -
of- vert1ca1,+ type. LThe cylmder and pisten.(not
shnwn) .may be of any suitable. ccnstructmn,;such'
e-as usually. empleyedﬁ in.gas engines, the-engine. of

Fig. 1 embodying 2. cross-head -171. to .which .the 110 _;

..piston -has preferably a rigid- connection, . and

rerosshead. guldes 18;:formed, by preference, 1nte-

grally: wzth the. crank gase castmg, which-alsocon- -
«stitutes thedcwer pertmns i1, tcgether mth the |
wa];lsilﬁ -As.best-appears: frem Fig..1, the. crcss—- 15_- e
" head 17 1s cperatwely asscczatednmth the. usual !
.connecting rod-19,-engaging .the crank shaft 20.
While :s single cylinder-engine. has: been. chcsen L
for:illustration, sa s number of . pr1nc,1p1es herein =~
disclosed -are, as will -appear, r.zcu:rall:vr apphcable #20:
£0 multlrcyllnder engines, in which the crankshaft -
“may -be-provided.- with :a - plurallty of .eranks or

‘throws: 1nstead of the -51ng1e throw. arrangement

The. eran.k-

.shaft is.mounted.at.or near: its opposite- ends,.in ,,%?

_bearings, .indicated.generally. at.21, (Fig.: .2),.the
» arrangement -and . censtructlcn of .the. bearmgs
1 being; by preference; the: same at the cpp051te ends

- :For: 111ustrat1cn ef ' the bearmg ccnstructmnﬁ 30

. A.liner of: bearlng ‘metal.22.is
:preferably mounted, in any.usual or- suitable. man-ss

ner, within-the.casting. ccnst1tut1ng the: case por-
tion {1 which is. characterlzed by-three parallel

'~substant1a11y horizontalstepped : surfaces 23,.24

~ -and25. iIn :assembly, the. horizontal surfaces23. =~ -

- serve tc receive-and. cccperateamth s1nnlar cam &40': o

‘panion sturfaces:23/; (Figs..1,4.and 5) cnrthe under

Riser surfaces
betweentthe f-adJacent stepped: pertmns,ﬁ arermdi—.. 4 5

'} cated: respectwely at-26-and. 27, suriace: 21 bemg
" rprovided with:a graoved- il channel . 28 having a.

= wyertical: portion: extending dewnwardly from-the

‘surface 25 to the. plane .of - the: ~surfaee 24, and

" rthemee ssloping “angularly-into- an sundercut- oil- 550

1ngs 10 -designates; rgenerally, a: preferred type receivingiand distributing: duct .29, all.fora: PHr-

) & erankcease : which 1ncludes by . preference a

lcwen case portion: i { ;which:seprves.to: carryrbear--

“ingreaps! 2, andia: cover:i3. “Therportiontlldn- blies’2lthereis formed: by the two bearing halves,

----'clnde'sﬂ—:an-*eilireserrclr 14, the*lcwer.ahalves 11:5:0f _fg;n .annularf ml—recewmg recess.,sn aipcrtmn cf *5 T

vpose . more:cleaxrly: hereinafter : appearing.- mat or .
near:the outer: end: ofreach:of the bearing- assem- |
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3 thh Wl]l eppear in Flg 6 and the location of
- which will best appear from. Fig. 2. It will be
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15

20

understood. that the opposite sides of each of the

bearings is formed cerrespendmgly to end sym-

metrwally with the structure shown in Fig. 6,

with the exception that surface 25 is not. centln-"
ued on the side of each lower bearmg half oppe-'

site the-one side shewn in Fig. 6..

~ Adapted to fit snugly between; so as. to be en-
gaged by the riser surfaces 26, is a eerrespond-

shaft and e,ssoelated epereumg members.

2y 012 009

 The
casting 1 .is characterized by a cover-engaging
margin 42, shown as disposed at a slight angle

- to the vertlcal and a lower periphery or margin

ing plane lateral surface 3 of the upper bear-

ing half (Figs. 4 and 5), and an adjacent surface

faces 33 are formed by the end faces of a pair
“of transverse rib portions 34 and 35 (Fig. 4), there
being formed in the upper surface of rlb 34,

lengthwise thereof and transverse to the. beermg,

-a gasket groove 386. Frem the stepped construc-
“tion’ of "the- upper and - lower bearing halves it
- will be noted that- ehenment of the mating bear- -
ing members and surfaces is permanently assured
“and yet adjustment perm1tted by the use of shims
- (not shewn) which may- conveniently be disposed
“between the surfaces 24 and ‘32 at each side

o I?_fof each mem bearmg “Any: necessary a,dJustment

330

“may, of ‘course, be made by removing the bearing
“holts, followed by selective removal of such shims,
“and again ‘taking- up the cap screws or, bolts to
__.""'"_ree.ssemble the bearing halves in a,d,}usted rela- .
" tion, aecordmg to prevaﬂmg practice.”
also eppeer thet the -upper beermg halves are -
-?%._'prewded with "a helf ennula,r cavity 30, forming -
5 a~.continuation of ‘the cerrespendmg a.nnula,r' o

It will

_ *f-space within the lower hearing halves. -

40

. As herema,fter eppems the mem beermgs a.re'-_
f_{eontmuously supplied with oil.:

Since an- excess

_mey ﬁnd ‘its- way beyond the outer ends of
' 'the main bearings 21,

. Since: the bearing members are provided beyond:
“the annular recess 30, with shaft" openings 31,
" provision is preferably made for preventing egress

‘along the crankshaft: 20

45~ of oil, oil’ vep-or and fog through the: openings 317.

50 :

65,

~ To this end T provide oil retaining rings 38, pref-
';_.‘f'ierably dlmenelened to a size somewhat’ srneller"'
“‘than’ the annular ‘recess’ 30, in which each ring
”-epera,tes so that, when the shaft: 20 revolves,
‘any-oil'which finds its way -along the shaft to this .
- point, will be arrested and thrown out by the
“ring ihto the pesseee ‘30,
j.'mded therefrom, ‘as mdlca.ted at. 39, these being-
-~ ‘cored -in- the: ca,stmg {1,
“toward ‘the-central reservmr portion of the case,
" and each'terminating in a vertical duct 40 lead-
-“ing, by preferenee to the bottom of. the oil reser-
j__";vorr 4. ‘An angular inner-end 41 of each duct
-'40, serves to direct the returned oil mte the lew—
'_;'f‘rermest portmn of the oil reservoir.:
--"The-arrangement of oil return’ ducts Just de- |
" ’'scribed, offers a distinct advantage ‘in that by
“‘discharging the returned oil ‘at: the lowermost -
- portion of the case, the oil in any ‘normal level
?m the- case, serves as a liquid - seal; preventmg- |
~any egress-of"oil eutwa,rdly through the open- °

~ -ings 31, such as mrght occur in. the ‘event the

, i'ducts 39 opéned dlrectly mte the ease abeve the-..!'_.-reservmr portion 14, to such a height that it is

B '-*_-f'_jorl level therein. -

70

';‘ }?structure 1'1-including the lower: pertlen of the
‘erankease, Weuld present a tep opening. The de-

~ ~'tachable cover 13 serving as a closure for such
. ;_}’i_‘fepemng, serves with the lower case portion- to
,35'-={imalntam an 011 trght heusmg ebout the: erank-'

.The sur--

Drain ducts are pro-

. Imain bearings..

- 43 at a right angle to the edge 42, and disposed
-at a slight angle to the herlzentel
13 may be secured in mating relation with the

oy

The cover -

margin. 42 as by cap screws or the like 44, and held

in "assembly adjacent the reservoir pertmn of
the case, as by SCrews 45 |

For the purpose herein dPScrleG the margin

:-'.'43 of the cover will lie in the plane of and adja-
- 32 serving to enigage the surface 24 and’ eubsta,n-

tially vertical surfaces 33 mating. Wlth and.abut- .
.tmg the surfaces 27 on the castmg | 1.

cent to the surface 25 (Fig. 6), forwardly of the

~The surface 25 1s, however, not

" continued rearwardly ef the main bearings in the

‘example shown.

Proceeding now to a mere detelled deserlptmn

“of the detachable cover {3, this member is by

| preference and as shown, ef dome-shaped Ccon-
_struetmn the lewer or ba,se engagmg margin

“ecterTZed by an. eutwerdly extended ﬂange 46

Lan mwerdly e:{uended flange 47 provided with an

upturned ‘or angulate lip. member 48, the flange

--and lip 47—48 coacting to form an oil-trough 49
- within the cover for a purpose hereinafter more

[eleerly appearing.

-Preferably at d1emetmcally

~opposite points,: the lip 48 is notched as at 50

. (Pigs: 1 and 0,

providing for drainage of oil

‘therethrough: from the trough 49 into oil-receiv-

ing pockets 51 in the upper bearing halves. Each

“of the pockets 51 is provided with a vertical

drain: epenmg 92 directed downwardly through
the upper: beermg portion to.the shaft 20. -
Since the upper bearing halves are eubJeet to

vertical adjustment, within limits, for the piit-
- pose of taking up:wear, and since the cover 13

| - is:fixed in position as by engagement of the seat-
~of oil may at times, be provided, certain of the oil

Jing. surfaces-25 by the: margin 42, it is desirable

-.to.provide a gasket or sealing meterle,l such as
-~ felt or the like, indicated at 53, between the case
13, and. the upper bearing halves.
. materialis, in the present example, disposed along

~and cerrled within the groove 36, in the trans-

-verse rlb member 34

(Frg 4),

- pressibility of the gesket meterla.l an. oil- tlght
. joint exists. between the cover: 13 end the. bear-
ing half, 1rrespeet1ve of eny 01 dlnary bea,rlng ad-

'50-as to. Sl(}pe slightly,

34 end 39.

: __'-Juetments or take-up. - |
.. In the event hewever seme 01‘ the splashedf'
__011 sheuld seep outwerdly between the cover and
‘bearing halves, and beyend the gesket 53, such
~oil is entrapped in an oil drain. groove 54 dis-
"pesed over each bea,rmg half, between the ribs
Any oil whleh thus . seeps past the%'i;;'

gasket and finds its way 1nt0 the groove or ‘duct

Due to the com- -

_10.'
15
20
25
30

.35

40

This gasket

A |
l

- 54 is directed dewn the sides of the bearing half, -

6,

It will appear that as. thus fer descrlbed the .

~‘thence into thé vertical oil return groove 28 (Flg_
| down' the sloping portion ‘thereof and into
the undercut cavity 29, at each side of the bear-~"
“ing, whence it is chstrrbuted along the journalled
_f""_-'fportlen of shaft 20 for lubrication thereof. |

De-

tails of the arrengement of gaekets 53, oil peckete_
e,nd ducts 51 and 54 and: the oil return passage
52, 'will ‘even more cleerly appear from the en--"-'
'?le,rged details of Fig. 3.

0y

“In‘operation, a level of 011 is kept Wlthm the

- agitated for spray- lubrwa,tmn purposes, by the

‘erank’ throw and rod end dipping therein. The *
~-oil and oil spray is thus carried upwardly to the
“interior surface of. cover 13; the oil flows thence
- by gravity: along the inner surface of the cover

'to ‘collect in the peripheral trough 49, proceeding
;.ithenee as a,bove deecrlbed threugh the. netch 50 75
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- channel and leekege trcugh

‘om0 . B

(Flg '7) mtc the 011 pecket al thence through
fpssssgexez snd mtc the'main. beermg D1str1bu-
‘tlcn over the- surfaces ‘to be 1ubr1ceted ig effected'

by epprepmetely dlspcsed oil-distributing grooves

R .55 any- excess-of- c11 finding- its way- cutwardly_‘.,
| elcng the shaft; to ibe p1cked up by collecting
;_..-irlng 38, thrown into’ the annular passage 30 and
~ ~thence-returned thrcugh ‘the - drain chennels 39 o
. :'--«m and ‘44;"to-the oil reservoir {4, SRR
g Ccmplete and-copious. lubrlca,tmn of the beer-_
' ings will cbkusly result frem the foregoing ar- -
.  rangement, which serves, besides an oil-directing -
' function, to preveut escape of any oil to the out- -
- side of the case, thus keeping the exterior of the
preventmg :

waste of lubrication, and etherwrtse ettemmg the '_
© er case pertmn adjacent the lower bearing halves

~and on the upper bearing halves, and an oil pas- o
“sage extending from said seat, between said-abut-
ments. and directed into the lower bearing halves.
6. In a crankcase structure 2k lower case por- ..

tion forming lower bearing elements, upper bear-- T
-~ ing elements mterengegmg the lower bearing ele-
ments, paired transverse ribs on the upper bea,r-j
ing elements, a recess along the outer. surface of

engine dry and clean at all times,

severe,l objects set fcrth above,

It is, of course, t0 be understcod thet the pres- .
-ent detalled descrlptlcn of parts and the accom-
penymg drawings are. presented only as pertain-
ing to a preferred, exemplary embodiment of
" the invention, and that numerous changes may
be made in the construction as described, with-
. 'cut departing from the mtended spirit end scope

of the 1nventlcn as deﬁned by the clelms herete -

h eppended

~Iclaim as my mventlcn

1. In an engine, a casing 1nc1ud1ng an 011 reser-

yoir in its lower portion, mechanism disposed to |
" having a ﬂenge seeted on the ccmpressmle ele-.

. ment, and overlying end servmg as a cover for
_'seld 011 channel, - |

be oiled in part by splash, from 2. body of oil in
-~ the reservoir, a splash-oil-receiving closure hav-
~ ing its margin seated upon the upper portion oi
- the reservoir, an oil collecting. channel in said
| clcsure an . oil- lea,kage trough covered by the

margin of said closure, and oil passages from said

o mecha,msm |

ey |
r L

2. In an engine, a cssmg mcludmg a lower oil
B ccnta,mmg portion, mechanism dlsposed therein
to agitate a body of oil in said casing, a splash

' and gravity oil-circulating means including a
R splesh -deflecting cover disposed in splash-receiv-
ing relation to the mechanism within the casing, -

a, splash-oil-receiving channel dl.spcsed along the
-~ said recesses tc the beermg surfeces of seld ele-

j- ments

internal periphery of the cover, and. ancther on

 the lower case porticn beneath the cover, a. gasket
element between the cover and lower case por-
tion, and located adjacent to and mwerdly of .

the last named channel, conduits disposed. for
“ing peripheral oil ‘trough formed in said dome,

pbearing elements carried by the case, oil pockets
certain of the

- pockets being arranged to be supplied-from the

fiow of oil from said channels to parts of

grewty

- said mechanism, and oil ducts for returning oil
-.frcm the gravity- lubrlceted pa,rts of the meche-'

msm ‘to the lower portion of said casmg

3. A cranlkease ccnstructlen for - engmes em-

plcymg splash lubrlcs,tmn mcludmg an oil reser-

~ voir forming the lower portion of the case, a

" gplash-receiving closure seated upon the reser-
“voir and constituting the upper portion of the
case, an oil channel formed peripherally mthm*-j
said closure, engine bearings, ducts from' sald
- channel to said bearings, a leakage channel ex-
‘tending along the seat for said closure, means
~for returning oil from the leakage channel to
~ the bearings, and oil drains from. said bearings
5 having their dlscharge term1111 m the lcwer pcr- |
tion of the case. | |

4, In an engine crankcsse a. lcwer case sec- - -
.conceve closure member having a ﬂa,nge seated

'1n substantially fluid tight relation on the case, -

~a sealing member cooperating with the flange,
~an internally projecting marginal trough car-
‘ried by the flange, a leekage trough on the case

60

- tion, a bearing portion formed therein and hav--
ing stepped lateral surfaces, a detachable com-
‘panion bearing- pertlen having similarly stepped
 surfaces, the stepped surfaces of the bearing por-

~ tions interengaging in assembly, to prevent dis-
" placement of the portions, an upper case-closure
. section seated in pert upcn the detachable bear-
-mg pcrtmn means securmg the bca,rmg pcrtlons-'

| lower bearing elements
" on each of the upper bearing elements, a cover

to perts cf seld

_-iiintc assembled relstlcn & pairof Speced projec-
tions formed on the detachable bearing portion,
and: prcw.dmg plane. seetmg surfaces:for’ ‘the: clo-
.'sure'section:and an: oil: channel between the pro--
-*jections, and a ‘duet -from said channel ‘to the: 5.
”‘-bee,rmg, formed: by undercut pel tlens ef sald‘_'-.f-:fj‘_ e
"ffstepped surfaces. S et A |

5. In an‘engine crenkcese 3 lcwer case: pcrtlen |

'-:fcrmmg lower “bearing:halves for a cra,nksha,ft =
'_fjsteppcd surfaces’-laterally ad;ecent the lower 10
‘bearing halves, an upper case~-closure portion, a
-iseat for said c¢losure portion. ‘disposed above: the
.Iewer bearmg halves, companion or upper bear-. .
ing halves having stepped surfaces adapted to in-

f_terengege with those of the lower bearing halves,

companion lateral abutments formed on the low-

one of said ribs, a ccmpresslble sea,lmg element

‘occupying the recess, an oil channel between said
ribs and directed into the bearing formed by said

elements, and a cover for the lower case portion,
3

7. In a crankcase structule fcr engme a lcwer_ |

case pcrtlcn forming lower bearing elements, up- |

per bearing elements detachably secured to the

an oil recess or cemty'-'

for the lower case portion, cverlymg the bearing -

from w1th1n the case mtc said recesses, additional

0il recesses. formed on the upper bea,rlng elements
: cutwardly of the ﬁrst said recesses, cover-seal-
" ing members on the upper bearing elements be-
tween the oil recesses, and a passage from each of

elements and arranged for deflecting splash oil

8. In 'an engme cra,nkcese an ell—collectmg-_

formed in the beermg elements,

dcme dlspcsed within the path of splash oil from -
'-mechemsm within the case, an inwardly. extend-- o

50

oil trough In the dome, ss,ld dome constituting )

" a, cover for the cese and- each of said trcugh and
~ pockets, means for - conducting oil,’ by gravity,
from said trough and pockets to mechanism other
" than that lubricated by splash within- the case, -
“and sealing elements ca,rrled between the bear-
“ing elements and the dome, arrenged to permit

bearmg edmstment while preserving the seal be-

the bearings.

55

60

. tween the bearing elements and the dome, there .
being one of said pockets located on each bearing
'extemcrly adjacent the ses,lmg elements, and

adapted to return any seepage oil therefrcm tc--.3'5'"l a

9. In an engine crankcese in ccmbmatmn a .

structure laterally of the sealing member, each

of said troughs having an opening therein for

' discharge of oil from the troughs, and conduxts -



'.."'\'h-
"I

- for directing- such oil te engine bearings and 11ke_'

parts to.be lubricated. -

1%y

.- .10.,In an engine crankcase two detaehably_.
| '-..connected companion enclosure portmns a body
& of oil in-one of said portions for splash lubrica-

. tion of parts within the case, a splashed-oil-col- -
~ lecting channel carried by the other portion,.a
_.sealing member between the portions, and an 011-._.. |
. collecting ‘and -drainage channel between said’
- portions and. dlsposed outwardly of . sald sealmg
member o

11 In a. crankcase fer a 5p1ash Iubrieated en-

2 012 009

gme a Iower 011 eentammg case portion, an up-

per -hollowed -case portion- detachably seeured

thereto, an oil. trough carried along the inner:
*_perlphery of said upper portion, return  chan- |
- nels from said trough to parts to be lubricated by: &

gravity, a gasket between the case portions, a |
second oil-collecting trough d_lspesed outwardly
of the gasket, substantmlly ‘between said por-
| tlens |
~trough, eommumcatmg mth the. 1nter10r of the: 10 -
- lewer case pertlen | | "

vl

and passages from the. second named
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