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METHOD OF FORMING OVEN LINERS
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Electrie Corporatlon, East Pittsburgh, Pa., a
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1 Claim.
o 1

This invention relates to ovens and more par-

‘ticularly to a method of making a fabmcated
sheet metal oven liner.
" In a present construction of s welded sheet
.metal oven liner for an electric range, the oven
‘iiner is fabricated of three separately formed
pieces. The liner is generally rectangular in
.cross-section and encloses a substantially cubical
“baking compartment closed on all sides except
the front. 'The front opening is adapted to be
“closed by a door. The liner includes an open-
‘throated front flange mémber, g rear wall mem-
“ber and an intermediate body member; assembled
.into one rigid unit by spot-weldmg at numezous
points. -

I-Iandhng of the front member prior to assem-
“bly may distort. the flange of the front member
‘and impair its trueness.” Also, during the weld-
ing operation, the liner is subjected to consider-
able héat, causing expansion of the metal and
producmg ‘unpiedictable thermal stresses which
may. warp the flange of the front member.
Although the” ﬁange has a U-shaped cross-sec-
tion whlch is highly” res1stant to normal cooking
heat stresses “the  high' localized heat stresses
‘which oceur during the ‘welding operatlon may
impair the trueness of ‘the flange- whlch is so
desired for a good seal ‘between the ‘oven -door
“and the liner flange.” To correct the warpage
incurred in handling -and welding,- the welded
“oven liner is placed in a set of ‘dies and the flange
is subjected to afinal “truing” or ‘‘sizing” opera-
tion which is intended to restore-the flange to
its -original trueness. < However, since the flange
- is formed with suech a rigid cross-section initially,

the “fruing” operatlon is not always completely
effective.- .
"It is an object of. thls invention to prov1de an
efficient “and simple. method of making an oven
‘liner in 'which the front. ﬁa.nge is true,” that is,
free of distortion.

It is a further object of thxs mventmn to pro-
-Vide-an effective method of “truing” the front
“flange of an oven liner after the same has been
warped or distorted during its manufacture, such
" as may bé caused by the thermal stresses induced

during the welding process and in handling.

These and other objects.are effected by the in-
vention a§ will .be apparent from the following
description and claim taken in connection with

the accompanying “drawings, forming-a part of .

this application, in which:

Fig..1 is a vertical section of a ﬁmshed oven
liner assembled in a range; .

~Fig. 2 is a partial section.of the oven hner, in
j;perspectwe showing an . 1ntermed1ate stage of
fabrication;

Fig. 3 is a “view’ 51m1lar to Fig. 2, showmg the
completed liner; and - :

: Flgs 4 to 1, 1nclus1ve, are schematlc sectmnal
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views showing the oven liner in the various stages
of fabrication, in accordance with our invention.

Referring to Fig. 1, a sheet metal oven liner,
generally designated 18, is shown having an inter-
mediate body member {2 closed at ifs rear end
by a wall member 14 and having an open-throated
front member 16.. As well known in the art, the
intermediate member is made of sheet metal and
is bent to form g tubular structure of rectangular
cross-section having a top wall 18, a bottom wall
20 and two side walls 22 (only one shown). The
rear wall member (4 is drawn to the shape of a
shallow pan and has a vertical wall 24, the mar-
ginal portion of which is rounded and extended
to provide an outwardly offset peripheral portion
26 which externally embraces the intermediate
member to form a rabbet joint therewith. The
joint is preferably secured as by spot-welding at a
plurality of spots 28. The front member 16 has
a rectangular opening defined by a continuous
wall 30 having its rear marginal portion extended
to provide an outwardly offset peripheral portion
32, similar to the offset portion 28, which exter-
nally embraces the front end of the intermediate
member to form a rabbet joint therewith. This
joint is also secured by spot-welding at a plu-
rality -of ‘spots '28.. The front  member has an
outwardly disposed flange 34, which with the wall
30, is U-shaped or channel-shaped.

As shown in Fig. 1, the oven liner is disposed
within a range body including a front outer panel
36 and a rear outer panel 38. The front panel
has an opening defined by an inwardly displaced
flange 40 adapted to abut the liner flange 34.  An
inner sheet member 42 is horizontally disposed
below the oven liner {0 and is joined to the front
and rear panels 36 and 88, respectively. The
sheet member 42 carries a channel member 44

‘which acts to support the rear portion of the

11ner
“The posmon’ of the liner is determined by

' abutment of the liner flarige 34 against the front

45

60

panel flange 40, the liner being maintained in
such position by two fastening plates 46 attached
to the liner and two hook bolts 45 which have
hook portions engaging in openings in the plates
46 and which are adjustably secured to the rear
outer panel 38. . Also, as well known in the art,
the oven may be insulated against excessive heat
loss during its operation by s layer of heat in-
sulating material, such as spun glass 49.

~ According to our invention, the intermediate
body member {2 may be formed in any desired
manner, as weil understood in the art.” How-
ever, as shown in Fig. 4, the front member {6
and the'rear member {4 may be initially integral

and may be formed of flat sheet metal stock

which is drawn to a shallow pan-like structure
50, by a set of suitable drawing dies (not shown).
The stlfucture 50 is later severed along line X—X1
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as well understood in the art. The outer mar-
ginal portion’ of the sheet is unformed and is
left in its original planar state, providing a pre-
liminary flange 51. The flange 51 is substantially
flat and is, therefore, relatively weak in cross-
section in a direction substantially hormal to-its
face. The flange thus lends itself to ready altera-
tion by dies to ultimately prov1de the-flange 34
of the front member, as will' be -subsequently
explained.

As shown schematically in Fig. 4, after the pan
is drawn to shape, it is subjected to thé action
of a restriking and trimming die having a lower
member 52 adapted to-support the pan and an

_upper member 54 adapted to restrike and trim
the unformed pan portion. Only the right half
of the die mémbers 52 and 54 is shown, for
_Clarity, since the left half of the dié members
is the same. The upper member 54 has a shear—
“ing portion 58 ahd a striking and holding por-
tion 58. The portion 58 is movable vertically
‘Wwith respect to the member 54 and is biased
downwardly therefrom by spring méans 60. To
‘perform the restriking and trimming opération,
the pan §0 is mserted within the die raember 52
While the upper dié member 54 is in retracted
) posmon On the downward stroke, the restriking
portion 58 will strike the pail and hold it against
"the lower die meémber, whilé the shearing por-

tion 56 completes its downward travel to trim ;

_the irrégular marginal portion 62 of the pre-
lithinary flange §t. The effect of the restriking
p01t10n 58 is to ﬂatten the surface of the flange,
“while the éffect of the trimming portion 56 is to
true the ‘edge of the ﬁange
3 rounded connectlng “porticn 66 of relatively
; large radius, for a reason which will later be
descrlbed
After the above restnklng and trimming opera-
_tion is comple_ted the pan is severed on hne
"shown) to prov1de (as shown in Fiz. 5) 4 pre-
“liminary front liner member §8 ‘and the-réar
 member 14 havmg the per1phera1 ‘offset portions
32 and 26, rebpectwely Fig. 5 further shows
' schematlcally the method of assembhng the front
and rear .members to the 1ntermed1ate member
‘ l2 The front and rear members are positioned
"w1th theu offset poitions 32 and 26, respectivély,
in lappmg engagement and forming rabbet joitits
with the intérmediate ‘member. “They are then
| rigidly W lt_ed by spot-welding at fitimerous posi-
’ tmns 28 usmg spot-weldmg equlpmenf, ‘compris-

’

“ing & pair of ‘opposed “gleétrodes T2 connected to

‘10

The flange 5f has

4

-portien- is reformed to a rounded portmn 90 of
“$migller radius, by the-dies”16 and 80. * A stretch-

ing action is imparted to the metal, particularly
at the rounded portion 90, during this reforming

_operation, which eliminates any irregularities or
“warpdge which 'may have been incurred by the

flange during any of .the preceding operations or

in handhng

Afu&l the die members 16 and 80 come together,

" the die -member 82 will move downwardly, as

shown in Fig. 7, to complete its stroke. The outer

“mgrginal portlon of-the flange 51 will be bent

- downwardly to complete the flange 34 as it ap-

15

20

a power supply, to form a unitary oven “Iiner

“gtructure T4 in its mtermedlate stage of fabrlca-
tion as also shown in Ereatly exaggeriated pro-
‘portion in “Fig. 2.
_'The liner structure 74 is then mserted in 4a set
“of formmcr dies, which as shown in Figs. 6 and 7,
) compnse g lower annular die member 16 and an
“Yrpper: forming die member 18 adapted toact-on
~the-flange 51 and-the rounded portion 66 and to
~ reform them to the final flange 34. The upper
die’ member has a'malé member 88 and 4 ferale
member 82° biased" vertlcally by ‘spring means 84,
'as'shown in Flg 6, and ‘movable with' ‘Y&spect
“to esch other. "On the downward stroke, die
" member 80 strikes the flange 51 and the roiinded
'portlon 66, compressing them’ agamst the lower
’ d1e member 16 as shown in F1g 6. The d1e mem—
bers 16 and 80 have actlve pormons 26- and. 88,
,respectlvely, which are d1fferent in shape from
-the rounded flange portlon 66 in that they have
a smaller radius of curvature. Thus, the rounded

60
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pears in the completed liner 18. Although not
shown, the lower die member 76 may be of the

‘well-known gate type Wwhich permits ‘insértion
“‘of the work piece from the ‘$ide instead - of “the

top. Also, as shown in Figs, 6'and 7T, the- “Jower

" die member may bé ¢ut away at portlon 93 to
afford relief and clearance for the offset’ po‘rtmn

'32° when the ovén liner is' withdrawn from “the

" die.

Tt will now be §een ‘that we have: prov1ded an
oven liner having a front flange which is- gi'eatly
improved in trueriess at no added cost. “The ﬁnal

“sizing’’ operation in ‘tonventional usdge has’ been

clithinated and thé flange is submitted to 4 ‘final
forming operation in its stead ‘Sirtee the metal
is not merely subjected to an ineffective” strik-
ing action, but a stretching and reforming ‘Action
to form the flange, the warping stresies will be
relieved and there will be ‘practically no tendency
for thé inetal to creep back.

Although an overi door has tiot been shown in
connection with the drawmgs it ‘will’ readlly ‘be
seen -that with the oven linher foried it gecor-
dance with the process above describéd, any ‘con-
ventional door may bé used to close thé ‘oven,
and the required seal bétweeti the liner ﬁange 34
and the door will'be greatly improved and betteér

‘baking results will ‘be obtainéd.

While we have shown ‘our invéntion in it one

form, it will be obvious to those- skllled in-the art

that it is not so limited, but is -susceptible 'of

~yarious changes and modifications without .de-

parting from the ‘spirit-thereof.

‘What we claim is:

The method of forming an oven lner having
an ‘open -side comprising -the steps- of forming a

‘member-having a tubular-wall-encompassing.-the

oven adjacent said open side, a preliminary. flange

-extending outwardly -froni‘the tubular wall-sub-
sstantially in the plane ofthe-open side and-a-con-
necting portion of relatively large radiusjeining

the tubular wall and the flange, joining. other

-wall portions of the liner to said-member-by weld-
‘ing, and thereafter reforming -said connecting
portion to a smaller radius -of -curvature -and

bending ‘back the outer marginal portion of-said
preliminary flange to provide a -channel or U-
shaped portion of the liner around said-apen'side.
JAMES W. INGRAHAM.
- ALFONS -BARNSTEINER.
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