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This invention relates to a

ing sheet metal and more

vention, and the method or mode of operation .
embodied therein, it is to be u

method of -shap'-

particularly to the
production of a quarter window finish mold-
~ ing for an automobile body.
1t is an object of the invention to
an improved method whereby articles of this
type may be produced rapidly and efficiently
upon a modern production basis.
Before explaining in detail the present in-

provide

nderstood that

the invention is not limited in its application
to the details of construction and arrange-
ment of parts illustrated in the accompany-
ing drawings, since the invention is capable

of other embodiments and of being practiced
or carried out in various ways. Also, it 1s to

be understood that the phraseol

ogy or termi-

nology employed herein is for the purpose of
description and not of limitation, and it is
not intended to limit the invention beyond
the terms of the several claims hereto ap-

_pended or the requirements of the prior art.
The invention will be more clearly under-
stood from the following description, in con-

junction with the accompanying

in which, .

drawings;

~ Fig.11is a plan view of the lower half of
an apparatus for performing one of the-oper-

ations;

“Fig. 2 is a fragmentary side elevational

view of the same;

Figs. 8, 4 and 5 are sectiona

upon the line 3—3 of Fig.

ning of the operation, at

1 views taken

1-showing respec-
tively the relation of the parts at the begin-

the time t!

1e work

is completed, and as the-work is about to be

ejected s

~ Fig. 6 is a-plan view of a suitable'blank

after it has been cut;

Fig. 7 is'a plan view of the blank as shaped

- by the first folding operation;. '
Fig. 8 is a plan view of the lower
an apparatus for performing the second fold-

ing operation;

half of

Fig. 9isaside clevational view of the same;
Figs. 10 and 11 are sectional views taken
upon the line 10-—10 of Fig. 8,showing the re-
lation of the parts at the beginning and com-

pletion of operation respe

ctively;

-

Figs. 12 and 13 are sectional views taken
upon line 19—12 of Fig. 85 =
Tig. 14 isa plan view of the blank as shaped

during the second folding
Fig. 15isa plan view o

operation;
f the lower

half of
|

an apparatus for performing the third fold-
ing operation; o :

Fig. 16 is a side elevational view of the
same; - : .

Figs. 17, 18, 19 and 20 are ‘sectional views
taken upon line 17—17 of Fig. 16, showing
the relation of the various parts at different
stages from the beginning to the completion
of the operation. : -

Figs. 21 and 22 are ~plan views of the oppo- -

site sides of the body of the blank respectively,
after the completion of this operation;

Fig. 23 is a plan view of an apparatus for
performing the fourth folding operation;

" Fig. 24 is a detail view of a detachable por- 4

tion of the same; |

Figs. 25 and 26 are fragmentar; ' elevation-
al views of portions of the apparatus showing
the permanently and detachably mounted de-
vices respectively for shaping the blank

around the supports for defining the vertices .

of the polygon; o
- Fig.271sa plan view of the blank as shaped
by this operation; ,

Tig. 28 is a front elevational view_ of an
apparatus for performing the welding oper-
ation; ’

Fig. 29 is an end elevational view of the
same; o .

Fig. 30 is a sectional view taken upon line
30—30 of Fig. 28, showing the frame 1n a hor-
izontal position. .

Fig. 31 is a sectional view taken upon line
31—31 of Fig. 28, showing the frame in ver-
tical position. .

In practice of the invention a blank of sheet
material is cut to suitable size and shape so
that it may be subsequently folded to form
the desired article.. In the production of an
article, such as a quarter window finish mold-
ing for an automobile, the sheet material is
cut to provide a-body 10 from which extends
a plurality of spaced projections 11 (as shown
in Fig. 6). The projections 11 are then
turned inwardly, preferably at their line of
connection with the body of the blank, to
provide flanges 11°* and 11°. A suitable ap-
paratus for performing this operation com-
prises a base 12 (see Figs. 1-5) having a
central opening 13 to receive for sliding en-
gagement therewith a block 14 provided with
shoulders 15. Suitable wearing blocks 17

-and 18 are secured in ‘any suitable manner,
- as by screws 19, upon the top surface of the

base so as to extend slightly 1nto the opening

090

100




10

2 |
13. 'The block 14 normally is held upwardly
with the shoulders 15 engaging the bottom
‘inner edge of the blocks 17 and 18 by springs
20, the l:ﬁock 14 being shaped so that when
it is thus positioned its tap surface will be
substantially flush with the top surfaces of
the blocks 17 and 18, Positioning blocks 22
are secured in any suitable manner, as by
screws 23; to the top surface of the base and
serve to position accurately the blank to bring

. the body 10 above the opening 13 in the base,

15

20

25

30

ram 26 is-provided to move toward and
away from the base, and with this in view is
provided with openings- 27 for collars 98
adapted to receive for sliding engagement
therewith guides 29 fixed in the base. An
upper die 30 is suitably secured upon the
ram 26, as by screws 31, and is positioned
thereon to move downwardly to carry the
body 10 of the blank into the opening 13 of
the base and fold the projections 11 inwardly
by engagement thereof with the blocks 17
and 18. Stripping bars 34 are secured upon
the base and are Positioned to engage the
blank and remove the same from the upper
die 30 as the ram is raised. _

In performing this operation, the blank is
placed upon the blocks 17 and 18 and against
the blocks 22 so as to bring the body - 10
above the opening 13 and with the projec-

tions 11 extending over the blocks 17 and 18.

The ram 26 is then lowered to engage the body
of the blank and hold the same against the

~ block 14. On further downward movement

40

45

of the ram the projections 11 of the blank

" are drawn into the opening 13 and folded be-
-tween the blocks 17

and 18 and the upper die
%O to7§orm flanges 11* and 11® (as shown in

ig. 7). Co

(%ne ormore of the flanges 112 or 110 are then
offset. A suitable apparatus for this purpose
may comprise a base 35 (see Figs. 8-13) hav-
ing spaced projections 36 extending upwardly
therefrom. A suitable member 38 is posi-
tioned between-the projections 36 and secured
upon the top surface of the base in any suit-
able manner, as by screws 39, and serves to

- support the body of the blank. A plate 40 is

- 50

55

- as a stop therefor.

" 60

5 A recess 55 is provided in

provided with an opening 41 to provide clear-
ance for the member 38 and is movably se-
cured to the base by bolts 49 having threaded
engagement with the plate 40 and passing
through openings 43 in the base. The open-
ings 43 are provided with shoulders 44 adapt-
ed to engage the head of the bolts and serve
The plate 40 normally is
held in an extended position by springs 45
supported in recesses 46 in the base and en-
gaging the lower surfaca of the plate.

A ram 50 is arranged for movement to-
ward and from the base, and with this in’
view is provided with openings 51 for col-
adapted to receive for sliding engage-
ment therewith guides 53
the lower surface

* able manner, ag by screws

fixed in the bage., f

1,708,815 .

of the ram directly above the member 38 to re-
ceive for movement therein g mandrel 56.
The mandre] 56 is held upon the ram 50 by
bolts 57 threaded to the mandrel and passing
through openings 58 provided with shoul-
ders 59 to engage the head of the bolt and
Serve as & stop therefor. The mandrel nor.
mally is held in extended position by springs
60 within recesses 61 and. extending to en-
gage the top surface of the mandrel. Bear-
g blocks 62 are secured to the lower surface
of the ram upon opposite sides of the mandrel
56 in any suitable manner, as by screws 63.

ies 65 are movably mounted upon the
plate 40 on opposite sides of the member 38
and are provided on thejr Inner surface with
wearing blocks 66 secured thereto in any suit-
67. A wearing
block 70 is secured, as by screws 71, to the
outer lower edge of ‘each die and each is
adapted for engagement with a wearing block
or cam 72 upon the inner surface of one of
the projections 36,

Suitable means are provided for holding
the dies away from the mandrel 56 and mem-
ber 38.. For this purpose brackets 75 are
secured to the plate 40 in any suitable man-
ner, as by screws 76, and are provided near
their upper free ends with openings 77 to
permit the free passage of bolts 78 secured
at one end to the dies 65. A Spring 79 sur-
rounds each bolt 78 and extends between the
brackets 75 and washers 80 positioned and
held near the free ends of the bolts by nuts 81.

In performing this operation the blank is
placed in the apparatus with the body of the
blank resting upon the support 88 and with
the flanges 11* and 11° extending upwardly.
The ram 50 is then lowered to bring the man-
drel 56 between the flanges and into engage-
ment with the body of
same against the member 38, Upon further

-downward movement of the ram 50, the bear-
ing plates 62 engage the top surface of the

dies 65 to move the same downwardly to-

70

75

80

85

90

95

100

105

the blank to hold the

110

gether with the plate 40. In the course of the~

downward movement, of the dies, the wear-
ing blocks 70 are brought into engagement
with'the cams 79 whereby the
inwardly in a direction
direction-in which they
the ram,

perpendicular to the
) are moved solely by
ther‘elgy Imparting a resultant movye.

gage the flanges to fold them along the lines
of previous fold the portions 11° and 11¢ of
flanges. 11* and 11» respectively against the
mandre] 56 and the portions 11°and 11f 6f the
flanges 11% and 112 respectively against the
body of the blank upon the member 38,
When the blank

dies are moved

115

has been shaped in this



1,708,815

the dies 65, and the springs 79 act upon the

~ dies to move them outwardly along the cams

79. During this operation each flange on
one side of the body 10 of the blank is offset
while only the central flange upon the other
side of the body is offset.

A portion of the body is then turned in-
ward. . A suitable apparatus for this purpose

~ may comprise a base 85 (Figs. 15-20) having

10

20

30

40

a block 86 secured in any suitable manner, as
by screws 87, to the top surface of the base
near one side thereof for supporting the body
of the blank with a flange overhanging and
engaging the side of the block. A plurality
of projections 88 extend upwardly at one
gide of the base and have wearing blocks 89
secured to their inner upper edges in any
suitable manner, as by bolts 90. A lower die
merber 92 is mounted for movement along
the top surface of the base between the pro-
jections 88 and the block 86. A hardened
die block 93 having a cam surface 97 is secured
upon the inner upper edge of the die 92, as
by screws 94, and a hardened wearing block
0% is secured to the upper outer edge of the
die, as by screws 96. '

The die 92 normally is held away from the
block 86 in any suitable manner. As illus-
trated, a bracket 98 is secured to the base, as
by bolts 99, and is provided near its upper
end with an opening 100 adapted to permit
the free passage of a bolt 101 secured to the
die 92. A spring 103 surrounds the bolt 101
and extends between the outer surface of the
bracket 98 and a washer 104 positioned and
held near the outer end of the bolt, as by
nuts 105.- ;

A ram 106 is adapted for movement to-
wards and from the base and for this purpose
is provided with openings 107 for collars 108
adapted to receive for sliding engagement
therewith suitable guides 109 fixed in the
base. A hardened upper die block 110 is se-
cured to the lower surface of the ram 106,

as by screws 111, and is positioned to engage

and shape a portion of the body of the blank

- around the lower die block 93.

50

[+
313

60

65

A recess 114 is provided in the lower sur-
face of the ram to receive for movement there-
in a work gripping member 115 which is
secured to the ram by bolts 116 secured to
the member 115 and passing through open-
ings 117 in the ram provided with shoulders
118 adapted to engage the head of the bolt
and serve as a stop. The member 115 nor-
mally is held in extended position by springs
120 positioned in recesses 121 in the ram and

“engaging the top surface of the member 115.

A cam 125 is secured near one edge of the
ram 106 as by bolts 126 and depends there-
from so as to enter the space between the
blocks-89 and 95 upon the projections 88 and
lower die 92 respectively.

To turn the projecting portion" 11° of the
body of the blank inward thie blank is sup-

3

ported in inverted position upon the block
86 with the flanges 11° overhanging and en-
gaging the side of the block. The ram 106
3s then lowered to bring the work gripping
member 115 into engagement with the body
of the blank and hold the same yieldingly
against the member 86. At the same time the

.cam 125 engages the cam surface 97 upon the

lower die and moves the latter into engage-
ment with the flanges 11* of the blank and
holds the same against the side of the block
86 thereby positioning the lower die block 93
beneath the portion 11° of the body of the
blank. Upon further downward movement
of the ram, the upper die block 110 is brou oht
into engagement with the portion 11° of the
body of the blank and shapes the same against
the lower die block 98 to turn the portion 11
inwardly.

“The thus shaped strip of sheet metal is then
folded to the polygonal shape of the window
opening so as to bring the free ends of the
strip together. A suitable apparatus for this
purpose may comprise a table 135 (Figs. 23~
27) having pins 136 mounted therein upon
which suitable supports 137, such as rolls,
are pivotally mounted, and which are posi-
tioned to define two adjacent vertices of the
polygon. In the form illustrated the rolls
187 are mounted upon the pins 136 between a
lever 188, pivotally mounted upon the pins
136 adjacent the top surface of the table, and
brackets 139 extending from near the top of
the pins 136 to the table and secured to the
latter in any suitable manner, as by bolts 140.
A roll 141 is pivotally mounted upon a stwd
149 on each lever 138 and is positioned to
engage the body of the strip of sheet metal
and shape the same against the corresponding
support or roll 137.

The supports defining the other vertices of
the polygon may conveniently be in the form
of rolls 145 pivotally mounted upon pins 144
mounted in plates 147 which are secured to the
top surface of the table in any suitable man-
ner, as by bolts 148. A detachable manually
operated device, such as a lever 149, is pro-
vided with a ncteh 149* for detachably and
pivotally connecting the lever to the pins 146.
The levers 149 are previded with studs 130
carrying rolls 151 positioned to engage the
body of the strip of sheet metal and shape the
came about the rolls 146. In ovder that the
strip of sheet metal may be elevated to a suit-
able position relative to the rolls 187 and 145,
the table is provided with suitable upwardiy
extending projections 152 which engage 2 nid
support the strip of sheet metal between ths
supports or rolls defining the vertices of the
polygon.

Tn shaping the strip of sheet metal the outer
surface of the body of the sheet metal adja-
cent the central flanges i= positioned to ex-
tend between and against the rolls 137 and

with rolls 141 against the inner surface of the s

80

90

05

100

110

115

126
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body of the sheet metal.

[

The strip of sheet
metal is then bent manually at right angles
around each of the rolls 137 and thereafter the
levers 188 are manually operated in the direc-
tion of the arréws (Fig. 23) to bring the rolls

- 141 against the body of the strip of sheet metal

10

20

and shape the same around the rolls 137, The
strip of sheet metal is then bent at right angles
around each of the rolls 145 to bring the free
ends together. The lévers 149 are then
mounted upon the pins 146 so as to bring the
rolls 151 into engagement with the body of
the strip of sheet metal which then is shaped
around the rolls 145 by turning the levers 147
in the direction of the arrows (Fig. 23).
The free ends of the strip of sheet metal are
then welded together. A convenient appara-
tus for use in this connection may comprise a
table 155 (Figs. 28-31) having a plate 156 se-

_cured to the top surface thereof in any suitable

manner as by screws 157. A frame compris-

.inga T-shaped base 158 having a-slot 158 is

40

provided with cylindrical projections 159
mounted in bearings 160. The bearings 160

are secured to the table 155 by bolts 161 pass--
ing. freely through openings 162 in the table

and extending beyond the lower surface of
the table. The extension of each of the bolts
161 is surrounded by a spring 163 extending
between a washer 164 abutting the bottom sur-
face of the table and a washer 165 held and se-
cured near the outer ends of the bolts, by nuts
166. The T-shaped frame is provided with
upright members 168 secured ta the frame 4.

‘Jacent the projections 159. Blocks 169 are

secured to the table, as by serews 170.

" The strip of sheet metal folded to the éhap’e-

of a polygon with the free ends together 'is
placed in the frame with opposite sides engag-
ing the upright members 168 and with the por-

‘tions adjacent the free ends of the strip of

sheet metal engaging the T-shaped frame

- member 158 directly above the slot 158s,

With the framie in a vertical position the free
ends of the body of the strip of sheet metal
are welded together and the frame is turned to

- bring the frame members 168 to a horizontal

position. ' The free ends of one set of flanges
are then welded together and the frame turned

_projections at thejr

1,708,615

to bring the members 168 in a horizonta] posi-
tion on the opposite side of the original verti-
cal position and the free ends of the other set
of flanges are welded together. The springs
163 permit yielding of the bearings 160 to pro-
vide clearance for the bottom of

frame rigidly in the position to which it has
been turned. ‘ ' :

What we claim is: '

1. The method of shaping sheet metal
which comprises cutting a blank to provide a
body and a plurality of spaced projections ex-
tending therefrom, folding the projections at
their line of connection with the body to pro-
vide inwardly extending flanges, offsetting
one of said flanges, and-turning a portion of
the body inward, bending the blank between
the flanges to bring the ends. of the blank to-
gether, and welding the ends to form a con-
tinuous article, . s

2. The method of shaping sheet metal
which comprises cutting a blank to provide a
body and a plurality of spaced projections ex-
tending therefrom, folding the projections at
their Iine of connection with the body to pro-
vide inwardly extending flanges, offsetting
one of said flanges, turning an adjacent por-
tion of the body mnward, bending the blank be-
tween the flanges to bring the ends of the
blank together, and welding the ends to form
a continuous article,

3. The method of shaping sheet metal
which comprises cutting a blank to provide
a body and a plurality of spaced projections
extending from each
line of connection with
the b

the T-shaped.-
frame 158 when being turned and yet hold the '

side thereof, folding the

50

55

60

65

70

75

80

85

ody to. provide inwardly - extending .

flanges, offsetting all the flanges on one side

and one of the flanges on the other side of the
body, turning inward a portion of the body
on.one side thereof, bending the blank be.
tween the flanges to bring the ends of the

blank together, and welding the ends to form g

continuous article. :

In testimony whereof we affix our signa-
tures, : o ‘
'  LAWRENCE S. LAMB.
- "OTTO J. GROEHN.
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