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UNITED STATES PATENT OFFICE. 
CHARLES SONNEBORN, OF WEST PITTSBURG, PENNSYLVANIA, ASSIGNOR TO PRESSED 

IVIETAL RADIATOR COMPANY, OF PITESBURGH, PENINSYLVANIA, A CORPORATION 
OF PENNSYLVANIA, . 

EDGENG-IDE. 

1,15,624. Specification of Letters Patent, Patented Aug. 31, 1915. 
Application filed April 1, 1914. Serial No. 828,858. 

To (til tho?). it may ?oil ?er: 
Be it known that I, CHARLES SONNEBORN, 

a resident of West Pittsburg, in the county 
of Lawrence and State of Pennsylvania, 
have invented a new and useful Improve 
ment in Edging-iDies, of which the follow 
ing is a specification. 
This invention relates to dies for shaping 

sheet metal articles. 
The object of the invention is to provide 

dies for this purpose by means of which a 
partially shaped sheet metal article can be 
shaped around its edges, that is, can have its 
entire edge bent up to form a flange or to 
otherwise shape the same, and which also 
will shape or flange the edges of openings 
through the blank, which dies are adjustable 
to adapt them for shaping similar articles 
of different sizes, and are also formed in 
sections, so that each part can be readily re 
placed or renewed when worn. 
In the accompanying drawings Figure J 

is a face view of the bottom die; Fig. 2 is a 
similar view of the top die; Fig. 3 is a lon 
gitudinal section through the bottom die on 
the line 3-3 Fig. 1: Fig. 4 is a longitudinal 
section through the top die on the line 4-4 
Fig. 2; Fig. 5 is a cross-sectional view 
through both dies in assembled relation on 
the line 5-5 Figs. 2 and 3, and showing the 
lower die in position before the edging op 
eration; and Fig. 6 is a similar view, show 
ing the die parts at the conclusion of the 
edging operation. 
The dies illustrated are adapted to be 

actuated by any suitable press, the bottom 
die being suitably secured to the frame or 
bed of the press and the top die being car. 
ried by the vertically movable platen or 
press head. The means for securing these 
dies to the press bed and platen may be 
varied within wide limits. Both the top 
and bottom dies are of sectional or built up 
construction for the purpose of adjusta 
bility, accuracy of construction and the re 
placing of worn pieces. The dies have been 
illustrated for shaping the peripheral edges 
and the edges of openings through par 
tially formed sections for sheet metal ra 
diators, and for providing said edges with 
a flange or rim, and will be described in 
connection with such use, although it is ob 

vious that the main features of construction 
may be adapted for shaping the edges of 
Various articles. 
As illustrated the bottom die 1 comprises 

a pair of end Sections or pieces 2 and one or 
more intermediate sections or pieces 3, de 
pending upon the length of the article be 
ing shaped. By moving the end sections 
farther apart and interposing between the 
same a larger number of intermediate sec 
tions or an intermediate section of greater 
length the die can be increased in length 
Within the limits of any desired extent. 
Each end section 2 comprises the main 

body or web portion 4, which is a compara 
tively thin plate, and the outer portion of 
which is thickened to form a wall portion 5 having a seat 6 for receiving a shaping die 
member 7, which is secured to the end sec 
tion 2 by tap bolts 8 extending through elon 
gated apertures 9 in the wall 5. The inner 
Working face 10 of the die member 7 ex 
tends croSSwise of the end section 2 and at 
its ends is curved and terminates in straight 
portions substantially longitudinal of the 
die, and which serve to shape the edge of 
the curved end portion of the radiator sec 
tion. The die member 7 may be a single 
piece but is shown as five parts, an end por 
tion, two corner portions and two side por 
tions, each of which may be separately re 
placed when Worn. The thickened outer 
portion of the end section 2, together with 
the thinned Web 4, form a socket or seat for 
an inside piece 11, the outer surface of 
which is provided with a rabbet or seat 
13 to receive a shaping die member 14, 
which has a transverse intermediate por 
tion, curved corner portions, and two side 
portions, which portions are secured to 
the inside piece by tap bolts 15 extending 
through openings in the die member 14, and 
into the side piece 11. The working sur 
face of the die member 14 forms a continua 
tion of the shaping surface 10 of die mem 
ber 7. The upper face of the inside piece 
11 is also provided with longitudinally ex 
tending alternate depressions 16 and projec 
tions 17 which are curved to fit the already 
partially formed surface of the radiator sec 
tion, or may act as forming or shaping die 
portions in operating upon a flat sheet, and 
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which coöperate with similar curved por 
tions of the upper die member hereinafter 
described, to securely hold the radiator sec 
tion and avoid Wrinkling or stretching there 
of while its edge is being shaped. 
The intermediate sections 3 consist of a 

comparatively thin portion or web 18 which 
at each end is provided with upwardly ex 
tending portions 19 having transverse elon 
gated slots 20 and having their inner faces 
forming seats 21 for the die members 22, 
which are secured to the intermediate sec 
tions by tap bolts 23 extending through the 
slots 20 and entering holes in the die mem 
bers. The end portions of the intermediate 
sections are provided with perforated ears 
24 for Securing them to the base or bolster 
plate hereinafter described, while the outer 
faces of the projections 19 are left open and 
accessible so that the shaping die portions 
22 can be readily removed for replacement 
or repair. Each of the intermediate sec 
tions 3 of the bottom die is provided with an 
inside piece or member 25 whose end is rab 
beted to form a seat 26 for the die member 
27, which is secured to said inside piece by 
tap bolts 28 extending through holes in the 
die members into the inside piece. The up 
per faces of the inside pieces 25 are also pro 
vided with alternate depressions and projec 
tions 16 and 17 which match those on the 
end pieces 2. 
The inside piece 11 of the end section 2 is 

provided on the central longitudinal line of 
the die with an opening 30 for receiving f 
female flanging o', edging; die member 3 
which is secured to the inside piece by tap 
bolts 32 extending through openings in the 
inside piece and into the flanging die mem 
ber 31, and which tap bolts have large heads 
Seated in undercut sockets. 33, of the back 
face of the inside piece. The female flang 
ing die member 31 has its face 34 of substan 
tially the configuration of the boss previ 
ously pressed or formed in the sheet metal 
article, or to be formed, and is provided 
with a central opening or aperture 35 to re 
ceive the male flanging die member herein 
after described. - 
The die sections 2 and 3 are secured to a 

suitable base plate or bolster member 36, 
which plate is provided with threaded holes. 
for receiving tap bolts 37 extending through 
holes 38 in the peripheral portions of the 
end and intermediate sections 2 and 3. The 
base or bolster plate is also provided with a . 
longitudinal seat or groove 40 for receiving. 
and interlocking with a guide strip or strips. 
41, which also enter corresponding grooves 
or seats 42 in the bottom faces of the inter 
mediate Sections 2 and 3, said guide. Strip. 
being secured to the several die Sections by 
suitable tap bolts 43. The end sections 2, at 
each side of the die are also provided with 
slotted ears, or lugs, 45 for... receiving longi 
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tudinally extending tie rods or bolts 46 for 
securely clamping together all of the Sev 
eral Sections of the die. 
The inside pieces 11 and 25 of the bottom 

die are movable therein and act in conjunc 
tion with the upper die member to either 
shape or partially form the radiator Sec 
tion as the dies come together or to Securely 
hold said section during the edging Opera 
tion. In the arrangement shown the Several 
inside pieces rest on pins 76 slidable in holes 
it in the frame 78 and bolster plate and 
which pins rest on the upper ends of rods 
79, which in turn are supported by a com 
mon pressure plate 80. Plate 80 is sup 
ported by a series of yielding or Spring 
Inembers, such as the rubber blocks 81 car 
ried by washer's or seats 82 held by nuts 83 
and filling tubes S4 on rods 85 threaded into 
the frame. By turning the nuts 83 the up 
Ward pressure against the inside piece 75 
may be increased or diminished, and its po 
sition may be adjusted by inserting loose 
pins 76 or filling tubes 84 of the necessary 
length, as will be readily understood. The 
inside pieces normally project outwardly 
from the face of the die, as shown in Fig. 5, 
and sink to their seats as the dies come to 
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gether, as shown in Fig. 6, and thus act as 
holding ol' forming membel's as before de 
scribed. As the dies open the inside pieces 
move outwardly and strip the radiato' Sec 
tion from the dies. 
The top die 47 comprises two end sections 

48 and one or more intermediate sections 49, 
which, as in the case of the bottom die, are 
alvided on straight transverse lines so that 
any number of intermediate sections of any 
length within limits can be assembled be 
tween the two end sections to build up a die. 
of the proper length. 

Each end section 4S comprises a compara 
tively thick central portion 50 surrounded 
by a thinner peripheral portion 51, the outer 
Surface or wall of the thickened portion 50. 

95 

CO 

05 

0. 
forming a seat for receiving a die shaping 
member 52, preferably formed of several 
parts like the die 14, and which has an in 
termediate transverse, portion extending: 
crosswise of the die and curved at its ends 
and terminating in straight portions extend 
ing longitudinally of the die. Said die mem 
ber is secured to its seat by tap bolts 52 
threaded into the end section through elon 
gated slots 54 of the die. The outer face of 
the die member 52 coöperates with the work 
ing face 10 of the female die 7 and the die. 

1. The front face of the thickened por 
tion 50 of the end section 48 is provided 

25 
alternating with depressions 55 and, which 
coöperate with the alternate depressions and 
projections 16 and 17 of the die section 2 to 

11. 

with longitudinal curved projections 54 

shape the central portion of the radiator 
section or hold the partially formed radia. 
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tor section during the flanging operation. 
Each end section 48 is also provided with 
two ejector pins 72 projecting from the bot 
toms of the grooves 55 and having a large 
head 73 seated in a countersunk recess, said 
pins being forced outwardly by suitable 
Springs 74. 
The end section 48 is provided on the 

central longitudinal line of the die with a 
through opening 56 for receiving the shank 
of a male flanging die 57, which is rigidly 
held in proper relation to the female flang 
ing die by a tap bolt 58 threaded through 
the wall of the laterally extending opening 
in the end section 4S, and accessible at the 
outer end of the said opening for adjust 
ing the male flanging member. The male 
flanging member has a head 59 provided 
with shaping portions 59, and is arranged 
to enter the opening 35 in the female flang 
ing die member and turn over a rim or 
flange around the edge of the previously 
formed opening of the boss or projection on 
the radiator section. 
Surrounding and sliding on the shank of 

the male fanging die member 57 is a strip 
ping ring 60 having its face shaped to form 
or to correspond with the configuration of 
the boss or projection on the radiator sec 
tion and which coöperates with the shapin 
face 34 of the female flanging die 31 an 
which stripping ring is normally pressed 
outwardly by suitable springs 61. 
The intermediate sections 49 of the up 

per die member are provided with thickened 
central portions 65 having their outer ends 
rabbeted on their inner edges to form seats 
for die members 66 which are held to said 
seats by tap bolts 67 extending through 
openings in the die members into the thick 
ened portions of the intermediate sections. 
The front faces of the intermediate sections 
are also provided with curved projections 69 
and depressed portions 69 which are shaped 
to correspond with ol' match the faces of the 
inside pieces of the corresponding interme 
diate sections of the bottom die member. 
Said intermediate Sections are also provided 
with end ears or lugs 49. 
The upper die sections are secured to a 

suitable base or bolster plate 70 bv, means 
of bolts 71 extending through holes in the 
peripheral web portions 51 of the end sec 
tions and in the ears or lugs 49 of the in 
termediate sections and entering tap holes 
in the bolster plate and are held in proper 
alinement and relative position by means of 
an interlocking guide strip 75 fitting in 
alining grooves formed respectively in the 
back faces of the die sections and in the 
front face of the base or bolster plate, and 
secured to the die sections by means of tap 
screws 76. 
When flat sheets are fed to the dies the 

central die portions shape and emboss the 

3. 

central portions of the radiator sections, 
while the peripheral die portions turn or 
form an edge flange, but the dies can also 
be used for merely flanging the edges of a 
partially formed section, in which case the 
inside or central die parts merely act as 
holding members to prevent the sheet from 
Wrinkling or stretching during the flanging 
operation. 
The dies described are of sectional con 

struction so that they can be readily adjusted 
to shape or flange sections of various 
lengths, by merely taking out certain ones 
of the intermediate sections and replacing 
them by others of different lengths, or a 
different number of intermediate sections. 
The Wearing portions may also be readily 
replaced or renewed as often as desired with 
out dismantling the entire die and can be 
replaced by other die shaping members de 
signed to give a different configuration or 
a different shape of flange to the section. 
The manner of building up the dies also 
enables them to be very accurately con 
structed so as to produce absolutely uni 
form shaped and flanged sections. 

It is also obvious that the construction 
of dies described can be adapted to shape 
and flange articles of different forms and 
kinds. 
What I claim is:- 
i. A die comprising end sections and one 

or more changeable intermediate sections 
having Working surfaces matching those of 
the end Sections, said sections being each 
provided with flanging die members, a base 
plate, and an interlocking guide member 
extending longitudinally of the die and en 
gaging registering grooves in the base plate 
and in the back faces of the end and inter 
mediate sections. 

2. A die comprising end sections and one 
or more changeable intermediate sections, 
said sections being provided with curved 
inner Working faces arranged to hold the 
sheet being operated upon, said sections also 
being each provided with flanging die mem 
bers arranged to form a continuous flanging 
die member peripherally of said die, and a 
base plate to which all of said sections are 
secured. 

8. A die comprising end sections and one 
or more changeable intermediate sections, 
said end sections being provided with inner 
Seats, inside members lying in said seats and 
having shaped surfaces arranged to act upon 
the central portion of the sheet, and flanging 
die members on said end and intermediate 
die Sections arranged to form a flange on 
the edge of the sheet. 

4. A die comprising end sections and one 
or more changeable intermediate sections, 
each of said sections being provided with a 
central web portion and wall portions form 
ing a seat, inner members in said seats hav 
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ing curved faces arranged to engage the cen 
tral portion of the sheet, and flanging die. 
members secured to said sections and match 
ing each other and arranged to form a flange 
on the edge of the sheet. 

5. A die comprising end sections and one. 
or more changeable intermediate sections, 
each of said sections being provided with a . 
central web portion and Wall portions form 
ing a seat, inner members in said seats have 
ing curved faces arranged to engage the cen 
tral portion of the sheet, and flanging die 
members Secured to said sections and match 
ing each other and arranged to form a flange 
on the edge of the sheet, a base plate, and an interlocking guide member engaging reg 
istering grooves in the base plate and die 
sections. 

6. A die comprising end sections, and one 
or more changeable intermediate sections; 
said sections being provided with a central 
Web portion and Wall portions forming a . 
seat, yielding inner members having shaped 
surfaces to act on the central portion of the 
sleet and lying in said seat, and flanging 
die members secured to said sections and to 
said inner member. - 

7. A die comprising end sections and one 
or more changeable intermediate sections, 
each of said sections being provided with a 
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central web portion and wall portions form 
ing a seat, inner members in said seats hav. 
ing curved faces arranged to engage the cen 
tral portion of the sheet, and flanging; die. 
members secured to said sections and match 
ing each other and arranged to form a flange. 
on the edge of the sheet, and die members 
carried by said end sections for flanging the 
edges of holes through the sheet being op 
erated upon. 

8. A die: comprising end sections, and one 
or more changeable: intermediate sections, 
each of said sections being provided with a 
central web portion and wall portions form 
ing a seat, inner members in said seats hav 
ing curved faces arranged to engage the 
central portion of the sheet, and flanging die 
members secured to said sections and match 
ing each other and arranged to form a flange 
on the edge of the sheet, male die members i 
carried by said die sections and arranged 
to flange the edges of holes through the 
sheet, and a yielding stripper ring slidable 
on the shank of said male die member. 
In testimony whereof, I have hereunto set 

my hand. 
CHARLES, SONNEBORN. 

Witnesses: 
ELBERT L. HYDE, 
WILLIAM B. WHARTON. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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