13 June 2005 | 1 AL PAN FOR AUTOMOBI LE ENG NE Field of the invention

This invention relates to an oil pan for an autonobile engine ang3 g 2905
particul arly, though not exclusively, to such an oil pan having increase
strength. Background to the invention G| pans are secured to the | ower end
of engi ne bl ocks of autonobile engines, be they internal conbustion

(petrol) engines, or diesel engines. All1 engine oil settles in the pan

when the engine is not running. Some of the oil is in the oil pan when the
engine is running, the remainder being circulated to various conponents of
the engine for lubrication of those conponents. Although the oil .pan is

‘bolted to the | ower end Bt %ﬁ@ﬁﬁ&@&gﬁgpﬁgﬂgﬁﬂbaﬁpt PL?%E a part in

the inherent structural stren
particularly in relation to powertrain bending resistance. To nmanufacture

an oil pan, three dies are normally used. The third die is.at the

transm ssjon-end of the oil pan and is used to create |arge pockets in the
mat eri al L2 the transm ssion end. The | arge pockets are
required for access by the third die. The third die is required for the

creation of tMdsneeessRiy :eRBINANGLS LY ARG Lhe A eRyHiRS QL Q be
attached, and for the creation of arcuateée rellfnforcggr?{eztnt. s1 rl?gl%ﬁ{rigsénd

refers particularly, though not exclusively, to such an oil pan having

increased strength.

Background to the invention

Oil pans are secured to the lower end of engine blocks of autoﬁ:obile
' engines, be they internal combustion (petrol) engines, or diesel engines. All
engifie oil settles in the pan when the engine is not running. Some of the oil
is in the oil pan when Athe engine is running, the remainder being circulated
to various components of the engine for lubrication of those components.
Although the oil panlis bolted to the lower end of the engine block, the
oil pan plays a part in the inherent structural strength of the engine and
: pgwertrains, particularly in relation to powertrain bending resistance.
To manufacture an oil pan, three dies are normally used. The £h1‘rd die
| ‘is at the transmission—end of the pil pan and is used to create large pockets-
in the material of the oil pan at the transmission end'. The large pockets are
required for access by the third die. The third die is required for the creation
_ -_'of the necessary -\components tp enable lthe transmission to be attached, and

- for the creation of arcuate reinforcement structures.




13 June 2005 2 To increase the structural strength of the oil pan, as well
as increasing resistance to noise, vibration and harshness ("NVH3 June
requires use of non- flat surfaces. Wth the use of the third die, tHat |2905
difficult to achieve.. It is therefore an object of the present invention

to provide an oil pan for an engine, and which has increased structural
strength. A further object is to providezand oil pan for an engi ne that has

i nproved resistance to noise, vibration and harshness. Another object is to
provide an oil 1Rap i s £04 i manuf act ured.,wi thout the use
bf *a hi rd di e PanerSisPthE RN Gt AR, S nd BLECR0 AL TR d T bapites

in mnd the esen% I nyentign provides an oil pan for an engine, the oil

pan havi ngSSSHRSRFT AP18F> VEUBECRNeng| yrshness ENVEDacequizpause of non-

reinforcenent channels extending from adjacent a first end of the oil pan
t o adj acefiat sustecendWetid the udveofoite {hind dicatintdbaifiRtulbay heBicdebase and
two sides and an open top; the channels tapering dowwardly fromthe first

end and the SCROBHRAOLSUS 4bia oPRUPHLALINBERNL BSIGL :PRR pli®

rei nforcenent channels may be Substant shaped,
angl e of y b t.o, the channel ein urved with a .large radius
of gcur vat %?ﬁﬁc L %@%Oh HIS RO s 08N Strengfxlf- J
A further object is to provide and oil pan for an engine that has
improved resistance to noise, vibration and harshness.

Another object is to provide an oil pan for an engine which can be

manufactured without the use of a third die.

Summary of the invention
With the above and other objects in mind the present invention
provides an oil pan for an engine, the oil pan having a plurality of
substantially parallel, spaced-apart reinforcement channels exteﬁding from
adjacent a first end of the oil pan to adjacent a second end of the oil pan,
each channel having a base az}d two sides and an open top; the channels
tapering downwardly from the first end and the éecond end towards an
_l‘éccumulation area of the oil pan.
The reinforcement channels may be substantially U-shaped, or V-
shaped. The angle of taper may be due to the channels being curved with a
large radius of curvature such as 2000mm.

The second end of the oil pan has an end surface that may be planar,

~ and preferably has no tool access pockets therein. |




The second end of the oil pan has an end surface that may be pI anar, and
preferably has no tool access pockets therein. 13 June 2005 3 q aﬁe 2@)5
second end and internmediate the width of the second end, the oil pan

have a regi on of reduced height. The region of reduced height pref erably
has a planar portion into which the at |east one reinforcing channel does
not extend as the planar portion is to reg easably receive thereon a

hori zontal portion of a substantially L-shaped cover plate. Simlarly, the
channels may n e tion area. The cqver , plate has a
substantially %@Q‘éﬁt%‘t&?tf%ﬁﬁgﬁ %I ﬁ&iﬁ %tgﬁmtefféat@oa'é‘? ‘ijé{‘eofe@enﬁﬁﬁﬂ@d on

t he pl anaﬁﬁgh) bl on, the substantially u rléght portion is substantially
copl anar RePlbRANINAY rave Pregivrn udesl bedpdttarithakrégionugl reghticed

portion has a securing flange at an end thereof remote fromthe horizontal

portion. Deight ptéferabdy Ieiseaipbgsar poetiee intdathiéhenk rh‘t@@&é@&n@%n%g&@?%' 'y

understood an put into practical effect there shall now be descri

way on noghhhAk! Adese notXakRlg Yy d..constructi an oi| pa
i ncor por.at i ng the pr Fr?gl pal feat ur es aﬁ‘{aﬁf S’Fgglé‘nf |tﬁv'é?|]‘(l%f18ﬁ by ff&celve
descripti erence to_the acconpa I llustrative draw ngs
in which: t?% gu e%lvyl?%n%{”}féiﬁ sBaEEPR e Ofj %WSH%)S’E"’:HHJ@X g Freshn ¢iegatiatad

one end;
: Similarly, the channels may not be in the accumulation area. The cover

plate has a substantially upright portion such that when the cover plate is -
mounted on the planar portion, the substantially upright portion is
substantially coplanar with the end surface Preferab}y, the substanually
uprlght portlon has a securing flange at an end thereof remote from the

horizontal portion.

Description of drawings
| In order that the invention may be readily understeod an put into
practical effect, there shall now be described by way on nen—limitative
example only a preferred construction of an oil pan incorporating the
7principa1 features of the present invention, the description being with
feference to the accompanying illustrative df-awings in which:
Figure 1 is a perspective vievfr of the oil pan from beneath and one end;
Figure 2 is an underneath view of the oil pan;
_ Figure 3 is a side view of the oil pan;
.Flgure 4 is an end view of the oil pan from f_he d1rect10n of arrow 4 on

'F1gurcs 2 and 3; and




Figure 2 is an underneath view of the oil pan; Figure 3 is a side view of

the oil pan; Figure 4 is an end view of the oil pan fromthe dqugJ é)f2005
arrow 4 on Figures 2 and 3; and 13 June 2005 4 . Figure 5 is a verti cal
cross-section along the lines and in the direction of arrows 5-5 of Flgure
2. Description of preferred enbodi nent The oil pan illustrated is for an

engi ne such as an internal conbustion eggine. It has a first end 10, a

second end 12, and a peri pheral, securing flange 14. However, the.flan ge -
si de

14 i's non-cont iﬁﬂgﬁiék?] g %%gtggalg%ggézsffIgﬁ}d&gﬁ‘ga%F%?%%Hﬁ g\ﬁgggqtmna

wal l's 18, a firs
A second end wall 26 is provided and which

which oil wll tend to cgaln
tapers into a PeGroHv3® sroffdguEed- hei ght. Region 28 has a floor 30 which,
adj acent second end 12 and internediate the length of second end 12, has a

generally fiat area 44. Flange 14 has a plurality of bolt holes 32
t heret hrough. To enable reasonable access to those bolt holes 32, side

wal I's 18 medcfibtivh %gréﬁged%bgaﬁﬁeﬁgncave recesses 34. Additional bolt
hol es 36 are prOV| 0 secur pan in position, with bolt holes

ot o' 43 ber not Re BUAEH gkt FEntSh shetne SRk R 28 SR8 cofibubton
engine. It has a first end 10, a second end 12, and a peripheral, securing |

flange 14. However, the flange 14 is non-continuous at second end 12.

There is a main body 6 having side walls 18, a first end wall 20, base

22 and an accumulation afea 24 into which oil will tend to chain. A second

end wall 26 is provided and which tapers into a region 28 of reduced height.

Region 28 has a floor 30 which, adjacent second end 12 and intermediate

Flange 14 has a plurality of bolt holes 32 therethrough. To enable

reasonable access to those bolt holes 32, side walls 18 and first end wall 20

have concave recesses 34. Additional bo.lt holes 36 are provided to secure

the oil pan in position, with bolt holes 38 beﬁg used to attach the oil pan to

a transmission _casing, and bolt holes 40 being for bolts 42 which are used

' rr',"to _secure in placé'the horizontal portion 46 of an L-shaped cover plate 48.

.Cover plate 48 also has an upright portion 50 generally perpendiculé.r to

horizontal portion 46 and which, in turn, has an end flange 52 with bolt

holes 54. Upnght portion does not have bolt holes but horlzontal portion

does. have bolt holes




to. secure in place the horizontal portion 46 of an L-shaped cover plate

48: Cover plate 48 al so has an upright portion 50 generally per iﬁjé
to horizontal portion 46 and which, in turn, has an end fl ange Qgpant 2005
bolt holes 54. Upright portion does not have bolt holes, but horizontal
portion does have bolt holes.. 13 June 2005 5 Second end 12 has an end

surface 56 which is generally planar. Pegrpendicular portion 50 is
generally coplanar with end surface 56. Surface 56 has no openings therein

as a third di egegohat q r d n r volune feria
behi nd surface §6Oreq%§§|gg aFggﬂpS%E §K%We §BeW'*3§1§og?% r. as
ore, surface 56 can be nore easily machined. Extend| ng

in the pa% Th%]cuﬁ

| ongi t udi ASFP HePOTtiom Y 1 genergilireanlapar prith endbiurfacer b6e, Surface
reinforcin% channels 58. Channel s 58 extend from adj acent second end 12 to
adj acent Hbrbas ewdopénirgds Hoewpin t4w aceitd alie hannet r&g.ug:&gsgﬁd hefQr fﬂ@t :

area 44, and at accunul ation area 24. Each channel i s substanti al

U-sh d, 66 B 62
shaped, rfigyi A@lsinde o‘f’alﬂa%eﬁgi bastd @%h A 5%”1%8@3-59—5 Naree pack tsascllrs for

pref er abI y; generally flat. However, er shapes

exanpl e, he channel s 58 referably taper slightly from ends
Too 2"t e BeSRE rrd e wAERFeds 3 P e sin i bTelbe lriacs Pheen b¢ more

accunul ation area 24. ‘-The taper may be by curvin
easrﬁy mach12ne P y y g

Extending longitudinally of the oijl pan are a plurality, preferably
three, reinforcing channels 58, Channels 58 extend from adjacent second
end 12 to adjacent first end 10, although- the centre channel 64 c.;eases
before flat area 44, and at accumulation area 24.

Each channel 58 is substantially U-shaped, having side walls 60, base
62, and an open top 66. Base 62 is, preferably; generally flat. However,

- other shapes may be used such as, for example, a V-shape. The channels 58
preferably taper slightly from ends 10, 12 towards accumulation area 24 to
encourage oil to flow to accumulation area 24. The taper may be by curving
the channels with a large radius such as, for example, 2000mm. As can Ee

~ seen, in regién 28 the channels 58 are of sig’niﬁcantly increésed vertical

height compared to that at base 22. Channels 58 continue up first end 10
but reduce in helght to flange 14.

It is also to be noted that at second end 12 the usual “bridge” used to
lgttach the oil pan to the transmission casing has also been éliminaﬁed.

Channels 58 increase powertrain bending resistance, rigidity and tdrs:ionial

stress resistance. With the channels 58 extending frdm adjacent first end 10




the channels with a large radius such as, for exanple, 2000nm As can be
seen, in region 28 the channels 58 are of significantly increaseq3v§ghiec2|005
10

hei ght conpared to that at base 22. Channels 58 continue up first en

but reduce in height to flange 14. It is also to be noted that at second

end 12 the usual "bridge" used to attach the oil pan to the transm ssion
casing has also been elimnated. Channelgs 58 i ncrease powertrain bendi ng
resistance, rigidity and torsionial stress resistance. Wth the channel s

58 ext enditfdadinefhideassdtedd 1 June 2Q05 .6 to adj.acent second
end 12, flat surfaces are ?edu?éd?ggr#f%% ug{%ﬁe&ﬁﬂed’em‘éﬁt@d%cwyﬁel s
This tends to reduce NVH By channels 58 ‘

58 create flgﬁl flat areas.
havi ng di f Sng vertical heights, the oil pan has increased resistance to
the various flexing forces on it fromdifferent causes such as, for

exanpl e, the c¥has nels trhosedtessmmll, diut seakor This AhEs edtrellfe NVH.

accunul ati on area 24 the channels 58 are of reduced vertical height to
ion at

assi st i nByi chdnselRGD Havwek WiBesiMd beWai Nok; r rat i OF
exanpl e, 1g. However, the c%anngl sgf58e agsdllsr}%léﬁ{sgi@e ?ﬁé\%&i‘#glat%omcreased
with the elimnation of

| atiQn.al 4 .0 the taper. Furthernmore, .
The nse- ol o AREE foE Saniful MeriPRCre TS ghocram diffesnt cewsast seslaias,

process. JThis reduces the cost )
for example, the crankshaft, transmission, and so forth.

Adjacent the accumulation area 24 the channels 58 are of reduced
vertical height to assist in minimising oil volume shift during lateral
acceleration at, for example, 1g. However, the channels 58 assist in oil
flowing to accumulation area 24 due to the taper.

Furthermore, with the elimination of the use of a third die, the
manufacturing operation can use a two die process. This reduées the cost
and time taken for the making of tooling; simplifies machining requirements;

lowers production costs, may reduce quality variation; and simplifies the
machining of end surface 56.

Whilst there has been described in the fcregoing descriptioﬁ a
~ preferred construction of an oil pan incorpérating the principal featurcis. of
'1Fhe present invention, it will be understood by those skilled in the
technology concerned that many variations or modiﬁcations in details of

~design or construction may be made without departing from the present

invention.




and tine taken for the making of tooling; sinplifies machining
requi renments; |owers production costs, may reduce quality vari aqgogun@goos

simplifies the machining of end surface 56. Whilst there has been

described in the foregoing description a preferred construction of an oi
pan i ncorporating the principal features of the present invention, it wll

be understood by those skilled in the technology concerned that nany
design or construction nay be

variations or nodifications in details of
made wit hout departing fromthe present invention. 13 June 2005 7 The
clainms: 1. An oil pan for an engine, the oil pan having a plurality of

rei nforcenent channels extending from

substantiq‘,&lleycI gagallel, spaced- apart

adj acent nd of the oil pan to adjacent a second end of the oi

pan, each channel having a base and two sides and an open top; the
tapering downwardly fromthe first end and the second end towards

channel s .
an accunul ation area of the oil pan. 2. An oil pan as clained in claim1,
0

oner e Con USRS e e 2 AT P gl

V- shaped. parallel, spaced-apart reinforcement channels extending from adjacent
a first end of the oil pan to adjacént a second end of the oil pan, each
channel having a base and two sides and an open top; the channels
tapering downwardly from the first end and the second end towards an
accumulation érea of the oil pE-ln.

2. An oil pan as claimed in claim 1, wherein the reinforcement channéls

are substantially U shaped.

_0.'1

-Ap oil pan as claimed in claim 1, wherein the reinforcement channels
are V-shaped. |
4. An oil pan as claimed in any one of claims 1 to 3, wherein the second -
end of the oil pan has an end Surface which is substantially planar.
5. An oil pan as claimed in claim 4, wherein said end surface has no tool
access pockets therein. |
6. A;} oil pan as claimed in any one of claims 1 to 5, wherein adjacent the
" second end and intermediate the width of the second end, the oil pan
has a region of reduced height; the region of reduced height having a |
- planar portion into which the at Igast. one reinforcing channel does not

extend.




pan as clained in any one of claims 1 to 3, wherein the second

end of the oil pan has an end surface which is substantially pla r. uﬁe 05
oil pan as clainmed in claim4, wherein said end surface has no too access
pockets therein. 6. An oil pan as clained in any one of clains'l to 5,
wherei n adj acent the second end and internediate the width of the second
end, the oil pan has a region of reduceg height; the region of reduced

hei ght having a planar portion into whi ch the at | east one reinforeing
pan as claimed in claim

channel 2e g extend. ;13 J 005-_ 8 An oi

6, wherei -t WP RER B3 2T é“& F &4 W}Efc‘ie%fblt%?é%%r pecidendstadaptnd a
horizontal portion of a substantially L- shaped cover plate. 8. An oil pan
as cl ai med i ntecreleasablenheraive ‘theocoachopkatal hasrtian 6flbssabsiaaltiailyr! ght

portion such that when the cover plate is -mounted on the planar portion,
substantially coplanar with the end

the substantisHdpedipbiéahplarertion is
surface. 9. An oil pan as clainmed in claim8, wherein the substantially
nd I here rem)tefromthe

upri ght a$0rtA | onaﬁ.aLﬁ 3%?,8{)%1{}938;1\32@%& ;i n'e&%eﬁe% ngogcfr dlatsghast g 9,

hori zont por
wherein the taper is
substantially upright portion such that when the cover plate is

4. An oil

mounted on the planar portion, the substantially upright portion is
substantially coplanar with the end surface.

9. An oil pan as claimed in claim 8, wherein the substantially upright
portion has a securing flange at an end thereof remote from the
horizontal portion. |

10. An oil pan as claimed in any one of claims 1 to 9, wherein the taper is
created by curving the channels with a large radius of curvature.

11. An oil pan as claimed in any one of claims 1 to 10, wherein the radius

- of curvature is 2000mm.

12. An oil pan as claimed in any one of claims 6 to 11, wherein the oil pan
has a main body, the main body having a base, two side walls, a first
-cﬁd wall, and a base; the accumulation area being integral with the
base.

13. An oil pan as claimed in claim 12, where the main body has a second

~ end wall which tapers into the region of reduced height.

14. An oil pan as claimed in any one of claims 11 to 13, wherein there are .

no channels in the accumulation area.. -




created by curving the channels with a large radius of curvature. 11.. An

oil pan as clained in any one of clains 1 to 10, wherein the radi

curvature is 2000mm 12. An oil pan as clained in any one of Cla?gﬁdgﬂ%%ZOOS
11, wherein the oil pan has a nmain body, the main body having a base, two
side walls, a first end wall, and a base; the accunul ati on area being
integral with the base. 13. An oil pan gs clainmed in claim12, where the
mai n body has a second . end wall which tapers into the region of reduced

hei ght. 14.5 Ap_0i clained.in any one of ¢lains | 1 to 13, wherein
there ar e41 ﬁoﬁ&gﬁln %gl %%' Flf‘én%‘?@gﬁ’ﬂu?%i?ﬂfe Seglaims jgnko 2bbswierein pheoi |
pan as clainmed in any one of clains 12 to 14, wherein the channels extend

up the first ehanpgld esgndtmmthedust ngdheahbutipt theedhicingt heipthtwapl tha 6.
An oil pan as clainmed in any one of clains 12 to 15, wherein the channels

al ong the basBrsirendivadl.hei ght which is less than their height in the
regi on of reduced height. 17. An oil pan as clained in any one of clains 1

a7 SEE A B Sa £ UBLAESRANG SpclBr AL 15D 33, WhelEh 'the
. channels along the base are of a height which is less than their ﬁeight
in the region of reduced height. |
17. An oil pan as claimed in any one of claims 1 to 16, wherein there are
three channels.
18. An oil pan as claimed in claim 7, wherein the cover plate has an upright

portion, the upright portion having a securing flange at an end thereof

remote from the horizontal portion.

it
E.CJ

An oil pan as claimed in claim 18, wherein the upright portion is

substantially coplanar with the end surfaée. |

20. An oil pan as claimed in claim 18 or claim 19, wherein a plurality of
bolt holes are provided in éach of the securing flange and the horizontal
portion.

21‘_.' An oil pan as claimed in claim 20, wherein bolt ‘holes are not provided

in the upfight portion.




portion, the upright portion having a securing flange at an end t hereof
renote fromthe horizontal portion. 19 An oil pan as clainmed in

wherein the upright portion is substantially coplanar with the 1§ QhﬁelQ’OOS
surface. 20. An oil pan as claimed in claim 18 or claim19, mhereln a
plurality of bolt holes are provided in each of the securing flange and
the horizontal portion. 21. An oil panygs clained in clai-m 20, wherein
bolt holes are not provided in the upright portion. Abstract O L PAN FOR
AUTOMOBI LE ENG NE An oil pan for an engine, the oil pan having a plurality
of substantially parallel, spaced-apart reinforcenent channels (58)
extending fromadjacent a first end (10) of the oil pan to adjacent a
second end (12) of the oil pan, eadbsthacinel (58) having a base (58) and
two sides (60) and an open top (66); the channels (58) tapering downwardly
fromthe first end (10) and the second end (12) towards an accunul ation
area (24) of the oil pan. Figure 1

OIL PAN FOR AUTOMOBILE ENGINE

An oil pan for an engine, the oil pan having a plurality of substantially
parallel, spaced-apart reinforcement channels (58) extending from adjacent
a first end (10} of the oil pan to adjacent a second éﬁd (12} df the oil pan,
each channel (58) héving a base (58) and two sides (60) and an open top

(66); the channels (:)8) tapering downwardly from the first end (10) and the

second end {12} towards an accumulation area {24} of the oil pan.

-Figure 1




