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

This invention relates to an oil pan for an autompbile engine anq3 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 By ﬂﬁlﬁwﬁ%ﬁ&%oﬁgﬂgﬁﬂ(; B‘%pt PL?%E a part in

the inherent structural stre
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 1 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 thdsnegpessiny eRiReNeNLS: 08 ¢AAPLS Lhe uaﬂﬁm iLQ be be
attached, and for the creation of arcuate rei nforcerrent ruc Pes?

June 200%efeds TOaACHERHFE rtﬂguéhr LR SN \@ ath (S)‘.{IC h%nOICll pSQn o WE| l s

i ncreasi ng aving
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
_ -_Vof the necessary components to enable the transmission to be attached, and

- for the creation of arcuate reinforcement structures.




resi stance to noise, vibration and harshness ("NVH'), requires use of non-
flat surfaces. Wth the use of the third die, that is difficult 48 June 2005
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 provide and oil pan for an engine that has inproved
resi stance to noise, vibration and harshpess. Another object is to provide
an oil pan for an engine which can be manufactured wi thout the use of a
third die. Su r h bove and othey, objects in
mnd the pr escrar:lft?j fllllr{l:\gééﬁelhg}lé Qg%?%sé%%ﬁ tthI o ]grpa&h aésnﬁ'f:ﬁéi,s €8S Ban
havi ng a plur .subs nt| ally parall eI aced-apart reinforcenent
channel s- 59?1@%9% 9 BHFEa é&‘ﬁp andj hagshagssof R&Wi‘é)oirﬁ?qlpja@ﬁ fseadf avent a
second end of the oil pan, each channel having a base and two sides and an
open top; ﬂﬁhéucfa@nae%thtthpamemgfﬂm/\t}mmdh@g =0 Idiffidulf & a€hiévend the
second end towards an accunul ation area of the oil pan. The rei nforcerrent

channel s mey bR isubikab ald belbaanett phlecl 130pAGE: FBAROL :0bl BET

may be due to the channels belng curve |us o

such as 0] of. the oi an has an en surface t hat may
be pl anarzgq. an %&%f %%gﬁﬁ'%“ﬁ%gjaﬁomt%%ﬁ‘s eI ¥ gther ei n. 13 June 2005
3 Adj acent the secaond end and internediate the wi dth of the second end,

the oi | pan nefy fathers obigstors dp peeridedandi oidt paffhforr egi engivie thdachds

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 011 pan has an end surface that may be planar

and preferably has no tool access pockets therein.



hei ght preferably has a planar portion into which the at |east one
reinforcing channel does not extend as the planar portion is to BeUﬁﬁ%anoo5
receive thereon a horizontal portion of a substantially L-shaped cover
plate. Simlarly, the channels may not be in the accunul ation area. The
cover plate has a substantially upright portion such that when the cover
plate is mnmounted on the planar portion, ghe substantially upright portion
is substantially coplanar with the end surface. Preferably, the
substantially ' rgl a_securing flange at an end thereof

renot e fromthﬁﬁg%g)ﬁ?a%&%glra??gﬁi. & 58}’565’?5‘38{? _%mﬁﬁbso fher srgondat
practical effect,

the i nventi %;1' &Ey .Pe readi |y understood an put into
there shaff*“ndiFid! BRRIFRBAHR Sy wagioshohorduded heighte Thex acgiba aiteteced

preferred construction of an oil pan incorporating the principal features
of the prbsegit prafentlilpmast hplaeac poptibRinbedGcNIthE at'1I858Y BAE GehifiokBfg
acconpanying illustrative drawings in which: Figure 1 is a perspective &i ew
of the oithfAAef r@sRsbeReat e ng; jqure 2 ts an_underneath view of
the oi | pan. Figure 3is & 8i ea\(/élng“l\;lvgogla%rhaleij g)I%F&B n!s I‘—tlogﬁéﬁgaﬁag dirCeHe
directign of arrow 4 on Figures 2 and 3; and

vi ew of t il pan fromthe
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in the directign of arrows 5-5 of Figure 2. Description of preferred

enbodi mentmilarly, 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. Preferably, the substantially

upright portion has a securing flange at an end thereof remote from the

horizontal portion.

Description of drawings
| In order that the invention may be readily understdod an put into
practical effect, there shall now be described by way on nén—limitative
example only a preferred construction of an oil pan incorporating the
7principa1 features of the present invention, the description being with
feference to thé accompanying i_Hustrative dfawings in which:
Figure 1 is a perspective viev? 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;
,Figure 4 is an end view of the oii pan from tbe direqti_on of arrow 4 on

Figures 2 and 3; and




The oil pan illustrated is for an engine such as an internal conbustion
engine. It has a first end 10, a second end 12, and a peri pheral i
flange 14. However, the flan ge 14 is non-continuous at second eg(?s??ﬁé 2005
There is a main body 6 having side walls 18, a first end wall 20, base 22
and an accunul ation area 24 into which oil will tend to chain. A second
end wall 26 is provided and which tapersg nto a region 28 of reduced
hei ght. Region 28 has a floor 30 which, adjacent second end 12 and _
i nternedi ate o) 2 s a,genperal ly, fi .ea 44.

Fl ange 14 has g@%?t$§%%p§Q%?ﬁﬁgﬂg%ﬁ§%%§%§§t? Ee Eﬂaﬁ?nﬁb"%géﬁﬁtrecuon
reasonabl e access to t2£§%§DQ|t hol es 32, side walls 18 and first end wall
20 have concaPe3FEES gew A4 1ZAERILL i onal bolt holes 36 are provided to
secure the oil pan in position, with bolt holes 38 being used to attach
the oil pan to a transm ssion casing, and bolt holes 40 being for bolts 42
which are used to. secure in place the horizontal portion 46 of an

L- shaped pewefipbloat 6f AfferiCaV&hbBLALEL48 al so has an upright portion 50
general |y perpendicular to horl TaP“portion 46 and which, in turn, -has
an end fl ange Lt h bolt . holes 54. Upright portion does not have bolt
hol es, but horf%%\#tﬂaﬁ) a’%db}lﬁg’ﬁgﬂg&gﬁmgn@gm sHEheés an 13terpad cpgpbuston
Second end 12 has_an end surface 56 which is generally planar.

Per pendi ¢H&RCpdy f188na srstsengd déh 2 Ispceng| el 24 4id engesipteral, S€cuSuef ace
56 has no openings therein as a third die is not required, and there is no
maj or volilangeol 4 nkiosrdvar, tiehiladgs Udf BCROBG IR HMIGISHt saé &S Rk gbs or
openings to reduce weight, as in the past. Therefore, surface 56 can be

nor e There is a main body 6 having side walls 18, a first end wall 20, base

22 and an accumulation area 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 thefethrough. 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 turﬁ, has an end flange 52 with bolt
hqles- 54. Upright portion does not have bolt holes, but horizontal portion

‘ doe_shéve bolt holes..




easily machi ned. Extending longitudinally of the oil pan are a plur al i ty,
preferably three, reinforcing channels 58. Channels 58 extend f i

adj acent second end 12 to adjacent first end 10, although the cg%n‘rjléme 2005
channel 64 ceases before flat area 44, and at accunul ation 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 exanple, a V-shape. The channels 58
preferably tapeecshkobLhy 16" epds_1Q, 12 towards accunul ation, area 24, to
encourage oil to flow to égcﬁﬁ%ul % i Séga?léﬁfafﬁ%éhg’hfébéﬁ WW@%WI@W-W

e radi us such_as, for exanple, 2000mm As can be

t he channsbl ) %t\,ii_ﬁ.h ? | ar _
seen, in rE&GRTHISE AR e ¥ smeedysfoplanar Withnntysunizre 56ed Surfaceal
hei ght conpared to that at base 22. Channels 58 continue up first end 10

but reduc®bi hahigighpeningd dhgeeiddes bt tHisd alisOist Qo eeqigi@d hhat t1adres S oy

end 12 the usual "bridge" used to attach the oil pan to the transm ssion

casi ng hagmagbsadresik @Fi Aidfialed. n 8 se powertrain bendi ng
resistance, rigidity and torsi oG @s%ﬁe@%&r eggg{eﬁﬁﬁﬁg%fﬁetﬂgg%ﬂ%r@i s
10 13 June 2005 6 to_adjacent second

58 extendj Ir acent first en
end 12, f+§?q’1£‘§$1&18%g§u8Fé’v?lg 29 {he Pastq L berfora/suréageeb Lampe uinmenel s
58 create snmall, flat -areas. This tends to reduce NVH By channel s 58

havi ng di i"RgChBIad-cal heights, the oil pan has increased resistance to
the various flexing forces on it fromdifferent causes such as,
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 £6. 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 significantly increased vertical
height compared to that at base 22. Channels 58 cé;ntinue up ﬁrst end 10
bﬁf rcdﬁce in height 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 torsionial

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




for exanple, the crankshaft, transm ssion, and so forth. Adjacent the
accumul ati on area 24 the channels 58 are of reduced vertical hgqgt'nyuhcé 2005

assist in mnimsing oil volume shift during |ateral acceleration at, for

exanpl e, 1g. However, the channels 58 assist in oil flowing to
accurnul ation area 24 due to the taper. Furthernore, with the elimnation of
the use of athird die, the nmanufacturigg operation can use a two die
process. This reduces the cost and tine taken for the naking of tooling;.

sinplifiegonBgBicBhPGebEYM & Siiat | production.casts, may.reduce
qual ity vari ati on: and si npl i fi ésﬂfiﬁg%% Si AThg© ]fmfé‘??d%%‘d?fr&ggy%%g MiH st
there hasegﬁg%fdescri bed in the foregoing description a preferred
constructi an oil pan incorporating the principal features of the

present invention, it wll be understood by those skilled in the
t echnol ogy conéberetunieds Sthoyeatar satalh fkatodreagdi Theatémds th Fedeical Ny

design or construction may be nmade w thout departing fromthe present
ine, t

i nvent i onByléhahinels288® havingd RreH S ertleat A0l r & he, oi
pan having a plurality of s%-bstant igr;?|61;/ pg%é%!:eﬁ’, spéfgepaa-qg&#?mdease%
fro adé' acent., a first end of the oil pan

i nf At | ext.endi -
rei nf or cenmatchaniehs %5{]?#288}15 LS @RCH fr%ﬁ#@rﬁﬁg\ﬁah@ea Pack amd

to adj acent a second en
two sides. and an open top; the channels tapering dowwardly fromthe first
?fﬂ’é CXBEHIG; %CE%%&ft:aﬁmm@man@sm@ahof the oil pan.

end and

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.




2. An oil pan as clainmed in claim1l1, wherein the reinforcenent channels

are substantially U shaped. 3. An oil pan as clained in clain11,1 3Uﬁk92005
the reinforcenent channels are V-shaped. 4. An oil 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 planar. 5. An oil pan as clainmed in claimd4,

wherein said end surface has no tool aceess pockets therein. 6. An oil pan
as clainmed in any one of clains | to 5, wherein adjacent the second end

and internmediate 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
extend. 13 June 2005-

whi ch the teclelast_ one rei nforcing channel does not
8 7. An o%—%@—‘clai med in claim®6, wherein the planar portion is
adapted to releasable receive thereon a horizontal portion of a

substantially L- shaped cover plate. 8. An oil pan as clained.in claim?7,

wherein the cover plate has a substantially upright portion such that when

the coverlpl aAs dib pamfvi £4 eoBitdoHY BH?FSarP@fa,[Rf%r?%' a é@%@bﬁ?’?%@%’i_ﬁ!@%‘&ﬂyyoi |

upri ght portion_is sybstantially coplanar w _ _ -
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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.




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

oil pan as clainmed in any one of clains 1 to 10, wherein the radﬂ&%gug@pzoos
curvature is 2000mm 12. An oil pan as clained in any one of clains 6 to

11, wherein the oil pan has a main body, the main body having a base, two
side walls, a first end wall, and a basg; the accunul ation area being

integral with the base. 13. An oil pan as clained in claim12, where the
reduced

mai n body.-has,a second _end wall i.ch tapers into the region of
hei ght. 14: ARTGH pﬁﬁhaﬁﬁm‘i"#ﬂ\g?%nhﬁy “ﬁiﬁa‘ew the ylamay pertien 13 adggpetad n
no channels in the accunul ation area. 13 June 2005 9 15. An oil

there are
pan as cl ai nel@ releapgblenecasfive lthermnl 2 horiddntalhsoreion bhe sebsmaglisiextend

up the first end wall but at a reducing height up the first end wall. 16.

An oil pan ass}ﬁ;aédredvérnﬁmy_ one of clains 12 to 15, wherein the channels

al ong the base are of a height which is | ess than their height 1in the
of clainms 1

region ofgre ed.;hei gh " il pan clained n any on
to 16, mh%ﬁe?ﬁgt érgégrés %%?ggg%ﬂgnﬁg¥g¥qi8vd%ﬁe6}ﬂhﬁaﬁ°é?'dﬁ%?%éﬁaﬁna
claim7, wherein the cover plate has an upright portion, the upright

portion havi Sybstavtaty ngmighyerantioon wuch t Hhateobhen etbe ecoveam phde is

hori zontal portion.
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.. -




19_ An oil pan as clainmed in claim18, wherein the upright portion is
substantially coplanar with the end surface. 20. An oil pan as chg d
claim18 or claim 19, wherein a plurality of bolt holes are prov?ldfergﬁ n2005
each of the securing flange and the horizontal portion. 21. An oil pan as
clainmed in claim20, wherein bolt holes are not provided in the upright
portion. Abstract O L PAN FOR AUTOMOBI E ENG NE An oil pan for an

engine, the oil pan having a plurality of substantially parallel,
ng from adjacent a first

spaced- apard nej nfor nt channel.s (58) extend| :
end (10) gifst'tfﬁf o%lfﬂlOp %gln Soc’gt maeéigﬁ’? én¥e%‘3ﬁld%eﬁi?-“(nf2)mo?°t Hhergan, theach
channel (58) having a base (58) and two sides (60) and an open top (66);

the channel s £B8RERpExiong yawthwefasy ehdowntibeut iatst redacibkOheigid tpethe
second end (12) towards an accunul ation area (24) of the oil pan. Figure 1

first end wall.

16. An oil pan as claimed in any one of claims 12 to 15, wherein the
. channels along the base are of a height which is less than their height

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.






