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ing metal and particularly to a machine for 
shrinking or stretching sheet metal. 
Sheets of metal in their final fabricated form 

or at Some intermediate stage in the process of 
fabrication may have a surface shape or a condi 
tion requiring correction. The sheet may be 
planar and have localized bulges or ridges. It 
may have a generally cylindrical or other curvi 
linear shape interrupted by local deformations. 
Or it may have a plane surface or generally 
curved surface in which it is desired to form 
bulges or other local deviations from its general 
surface contour. Or a sheet of metal may have 
the desired surface contour but possess internal 
stresses which are of a weakening or otherwise 
harmful character in view of the use to which it 
is to be put. In many such cases a machine of 
this invention is of useful application. - 

It has heretofore been practiced to shrink or 
stretch sheet metal along straight or curved lines 
in one direction only. Two pairs of gripping dies 
Or jaws are used, each pair contacting a surface 
of the metal sheet and the two dies of a pair 
moving toward and away from each other along 
a single straight or curvilinear directional line. 
The die surfaces are roughened to grip the metal 
sheet so that in the shrinking machine as they 

- approach each other they may push the metal 
particles together, thickening the sheet along 
transverse lines and shortening the sheet longi 
-tudinally, and in a stretching machine as they 
move apart they may similarly elongate a sheet, 
Processing of sheet metal in accordance with this 
prior practice is limited for the most part to 
shrinking and stretching of relatively narrow 
strips of sheet metal which it is desired to shorten 
or elongate as a whole or along only one edge 
portion thereof. For it is mechanically difficult 
to mount and operate dies of this type which are 
long enough to reach from side to side of a wide 
sheet. If shorter dies are used, the metal just 
beyond the ends of the strip which is being acted 
upon by the dies inhibits the shrinking action of 
the dies upon the metal within the strip. 
Again the single directional shrinking is an 

inefficient way of removing “cans' or local bulges 
from a metal sheet or of eliminating internal 
stresses apt to cause "cans' or otherwise inter 
fere with the use of the sheet. Such defects, be 
cause of their two dimensional character are not 
usually readily eliminated by upsetting the metal 
in a single directional manner. - 

. . . . The machine of this invention involves essen 
tially the upsetting of sheet metal, while held im- 55. 

This invention relates to a machine for form 
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2 
movably to a surface contour, by forces acting in 
all radial directions, but in the same sense, with 
respect to a common center. If the forces act in 
a centrifugal sense the result is a stretching of 
the metal from the center and if the forces act in 
a centripetal sense the result is a shrinking of 
the metal toward the center. The machine of 
the invention may be utilized to redistribute the 
metal in a sheet to remove bulges, to form bulges, 
to eliminate internal stress, to shorten or elon 
gate either narrow or wide strips of sheet metal, 
either as a whole or along one edgeportion there 
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of and to thicken or thin sheet metal either in 
local areas spaced from the edges of the sheet or 
in bands extending to the edges of the sheet. 
Shortening or elongating a wide sheet, or other 
wise correctively forming it over elongated zones 
or strips, may be accomplished by repeatedly ap 
plying the machine at aligned loci. i. 

It is one object of the invention to provide a 
machine for upsetting a Sheet af metal centri 
petally or centrifugally while it is constrained to 
a prescribed surface contour. 

It is another object of the invention to provide 
a machine for the fulfillment of the above object 
by means of two sets of sector shaped dies ar 
ranged. With their apexes at a common center and 
capable of moving radially with respect to the 
center from an initial position. 
It is another object of the invention to provide 

for the resilient return of the dies of such a 
machine to their initial position. 

It is another object of the invention to provide 
for the registering axial alignment of the dies of 
One set with the corresponding dies, respectively, 
of the other set. 

It is another object of the invention to provide 
a die machine for centrally shrinking the metal 
in a generally circular ZOne of a metal sheet, 
which shall provide for the above described re 
Silient return and registering alignment of the 
dies. 
While the machine described below represent 

One embodiment of the invention which is de 
signed for centripetal shrinking of sheet metal, 
other sheet metal shrinking machines may like 
wise embody the invention. The invention may 

50 

also with obvious modifications of structure be 
embodied in a machine for centrifugal stretching 
of sheet metal. - 

In the drawing which are illustrative only, 
Figure 1 is a side elevation of the upper and 

lower dies and die holders of a machine of this 
invention, . . 

Figure. 2 is a sectional view of the set of upper 

  

  

  

  

  

  



3 
dies and die holder therefor taken along the line 
2-2 of Figure 1. 

Figure 3 is a side elevation of one of the sets of 
dies. 

Figure 4 is an enlarged plan view of one of the 
dies. - 

Figure 5 is a perspective view of a flanged mem 
ber, illustrating; a Work article...which may be 
processed by a machine of this invention. 
An upper die holder and a lower die holder 
2 are mounted on a machine (not shown), which . . 
provides means for moving the upper die holder. 
toward the lower die holder to effect a pressural 
relation of the dies with a sheet of metalist4 dis 
posed therebetween. The upperdie holder to has 
a conically bottomed recess 6 in its lower face. 
The lower die. holder 2 is: 
its upperface with a recess 8. 
The recesses 6 and 8 each hold an-equali 

number of sector shaped dies 20, which are sized 
:and shaped; so that when their rim faces. 22 en 
rigage the cylindrical side: wall-24 of the recess of 
the corresponding dieholder, side walls 26 of any 
itwo: proximate dies are separated by a clearance 
space-28 and the apexes 3 of the dies are spaced 
a smallidistance from the axial center-32 of the 
isdieholding recess. In the drawing each-die hold 
2er is shown as mounting; eight-dies. is 

Retaining pins 34, threadedly secured in the 
r-cylindrical Walls 38 of the die holders engage ap 
:ertures:36 in the dies to prevent rotational move 
- ment of the glies and accidental disassembly of 
the:dies from the die:holder. These apertures 
fare:dimensioned to spermit...limited longitudinal 
..}axial movement of theidies. . . . . . . . . . . 
r".3:Springs 40 seated in recesses. 2 in theside walls 
26s of the dies hold the dies: resiliently: apart, to 
the extent permitted by the Walls of the die hold 
ing recesses. . . . . . . . . . . . . - - - : the work contactingrfaces:44.0 the dies. are: 
sandsblasted or otherwise: roughened to prevent 
the dies-slipping on the sheet metal work, article. 
The opposite end face of each die has the shape 

, of a conical sector conforming to the bottom of 
F the recess. . . . . . 

. . When in the operation of the machine.the dies 
£of the two sets are brought into contact with the 
- opposite: sides, respectively, of: a-sheet of metal 
which is to be processed, as: for instance to be 
locally shrunk- to eliminate a planar: deviation. 

: Stich as a "can's or bulge; the axially acting pres 
sure of the machine causes: the sixteen dies to 
move: centrally by reason of the cam-action of 

Eithe: 'conically: shaped bottom faces of the two 
recesses of 6 and if 8. A. circular sportion of the 
metal sheet containing at least a portion of the 
bulge is gripped and pressed into the general 
plane of the sheet and the metal thereof. is moved 
toward the central-axis 32 of the die holders, 
shrinking slightly the total area of the portion . 

- as measured before being flattened between the 
dies so that when the die pressure is released the 

- slack of the bulge is gone and the sheet cannot 
spring back to its bulged condition. Upon re 
lease of the pressure of the dies when the tipper 
'die holder-19 is retractively elevated, the springs 
& 40 return the dies to their normal or initial-posi 
stion as shown in Figure 2. . . . 
. A machine of the invention has many fields of 
use in forming sheet metal bodies. For example, 
a flange 46 shown in Figure 5, which is integrally 
joined to a Web 50 on a convexly curved joint line 

... 48 lying in the plane of the flange, quite frequent 
ly has a Surface Contour presenting scallop-like 

... Waves. Or. Wrinkles 52 departing from its general 
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similarly; formed in 

35 

4. 
plane in a direction normal to the flange. If the 
shrinking dies are applied to this flange With their 
axial center adjacent to the outer edge 54 of the 
flange at spaced intervals along the flange, the 
metal of the flange is crowded together to a vary 
ing extent, the action of the dies being Such as to 
thicken and shorten the metal to a maximum 
degree adjacent the edge 54; the degree of thick 
ening and shortening decreasing across the flange 

l0 and reaching zero at the joint line 48. A pair of 
dies moving in a single direction to and from each 
other as in prior practice, are obviously operating 
at a disadvantage, the metal near the web resist 

...ing...the movement, of the dies and inhibiting the 
(15 desired shrinkage:of the metal near the edge 54. 

A machine constructed in accordance with this 
invention will naoye, the metal readily, wherever 
applied. If any portion of the metal resists move 

.2ment dile to its surface contour or to adjacent 
20 stiffening metal formations, such as the web 50, 

... the dies; contacting...that portion-tend to have less 
movement relative to, the work objectia hple, 
and the opposite dies to have greate 

to the work object catasiaga, slig 
25, ing-of, the work object. Shis feature of the in 

... velation-adapts: the machine for use; on many dif 
..ferent kinds of work articles and 
number of different resul 

I claim: . . . . . . . . . . . . . . . . . 
1. In a device, for producing;a; change of form 

40 in, a piece of sheet metal, the combination of: 
...t. its of gripping jaws, the Sets being movable 
toward and away: from each other, and: each 

is said set comprising at least: three; sector: shaped 
iiaWS, Withitheir apexes at:a: Commongenter and 

- to said center; a first means for axially relatively 
moving the jaws of each set...toward the other 

55.first near 
Same-Sense from said initial position with respect 

rt0;said center. . . . . . . 
;2. The combination defined in claimland in 

itywhich said...first sandy second means:include scam 
i, faceSon, the Surfaces of Said jaws of eachisetop 

rwa iforningia, generally 

further, include opposing pressure members hav 
33ing corresponding; cooperating conically: shaped 
am; surfaces:thereon. . . . . . . . . . . . 4. In; a device for producing...a change of form 

70-in, a piece of: sheet:metal, the: combination sof: 
4two sets: of gripping jaws; the sets being movable 
itoward and away from each other, and each said 
set comprising at least three sectorshapedijaws 

... With their apexes at a common:center:alad their 
75-gripping faces faired to form a commons substan 

ereto; means for resiliently; retrieving - 

  

  

  



2,407,578 5 
tially circular surface juxtaposed to a similar 
cooperating common Substantially circular Sur 
face formed by the gripping faces of the other 
set of jaws; means mounting the jaws of each 
set to hold them resiliently apart With a Small 
radial clearance space between each two proxi 
mate jaws; a first means for axially relatively 
moving the jaWS of each set toward the other 
set to press them against a work sheet; and a 
Second means acting coordinately with said axi 
ally moving means for radially moving said jaws 
of each set against the resilient action of the 
mounting means to diminish the clearance Spaces. 

5. In a device for producing a change of form 
in a piece of sheet metal, the combination of: 
two sets of gripping jaws, the sets being now 
able toward and a Way from each other, each said 
set comprising at least three sector shaped jaws 
With their apexes at a common center and their 
gripping faces faired to form a common Sub 
stantially circular surface juxtaposed to a sim 
ilar cooperating common surface formed by the 
gripping faces of the other set of jaws; means 
mounting the jaws of each set to hold them resil 
iently apart with a small radial clearance space 
between each two proximate jaws, said jaws hav 
ing axially outwardly inclined converging cam 
faces. On the Surfaces of Said jaWS opposite their 
gripping faces; and a pair of opposing pressure 
exerting means for said sets of jaws respectively 
having can faces corresponding to and cooperat 
ing With the can faces on the jaWS to move said 
jaws toward and away from said common center. 

6. The combination defined in claim 4 in Which 
Said mounting means includes a coiled spring 
disposed across the clearance space between each 
two proximate jaWS and Seated at its ends in 
sockets in the sides of said proximate jaws. 

7. The combination defined in claim 1, and in 
addition thereto; means for preventing rotative 
movement of Said jaWS in said mounting means. 

8. The combination defined in claim 1 in which 
said mounting means are held non-rotatively and 
in addition thereto; interacting means on each 
of said jaws and the mounting means therefor 
preventing relative rotative movement thereof, 
and holding the jaws of one set in opposing reg 
istry With the jaws of the other set. 

9. A device for shrinking a metal sheet com 
prising tWO jaw housing members movable to 
wards and away from each other, a plurality of 
gripping jaws reciprocally disposed side by side 
in each housing member With the outer ends of 
One set of jaWS facing the Outer ends of the other 
set of jaWS, the jaws of each set being relatively 
movable laterally in a manner to Shrink the sheet 
from at least four directions towards the longi 
tudinal axis of the housing members and co 
operating cam surfaces on each set of jaws and 
the carrying housing member coacting upon 
movement of the housing members towards each 
other to move the jaws of each set laterally in 
at least two directions. 

10. In a device for producing a change of form 
in a piece of sheet metal, the combination of: 
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6 
two sets of gripping jaws, the sets being movable 
toWard and away from each other, and each Set 
comprising at least three jaws disposed with their 
sheet gripping faces in a common plane and 
juxtaposed on a common axis to the sheet grip 
ping faces of the other set; means for mounting 
the jaws of each set to be movable in at least 
three substantially different radial directions re 
spectively with respect to said axis as a center; 
a first means for axially relatively moving the 
jaWs of each set toward the other set to press 
both sets against a work sheet; and a second 
means acting coordinately with said first means 
for moving said jaws in said radial manner and in the Same sense. 

11. In a device for producing a change of form 
in a piece of sheet metal, the combination of: 
two sets of gripping jaws, the sets being movable 
toward and away from each other, and each set 
comprising at least three jaWs, each jaw having 
two side faces converging to an edge, said edges 
being disposed adjacent to a common longitudi 
nal axial centerline of said sets and each jaw 
further having an outer gripping face, Said grip 
ping faces being faired to form a common Sur 
face juxtaposed to a similar cooperating common 
surface formed by the gripping faces of the other 
set of jaws; means mounting the jaws of each 
Set for limited radial movement from an initial 
position with respect to said center line; a first 
Ineans for axially relatively moving the jaws of 
each set toward the other set to press both sets 
against a Work sheet; and a second means acting 
coordinately With said first means for radially 
moving Said jaWS in the Same sense from said 
initial position with respect to said center line. 

12. The combination defined in claim 11 in 
Which said first and Second means include cam 
faces on the surfaces of said jaws of each set and 
further include opposing pressure members hav 
ing Cam Surfaces Corresponding to and cooper 
atting With Said first cam surfaces to cause axially 
directed forces to apply radially acting forces to Said jaWS. 

13. A sheet metal shrinking device comprising 
a pair of jaW Supporting members adapted to be 
moved toward and away from each other along a 
Common longitudinal axis, each of said members 
presenting a receSS axially alined with the recess 
of the other member and opening toward the 
other member, each of said recesses having sur 
faces which slope With respect to said axis to pro 
Wide cam Surfaces radially facing in at least three 
directions with respect to said axis; and two sets 
of sheet metal gripping jaws, each set having a 
jaw for each of Said directions, the jaws of the 
respective sets being axially reciprocable in their 
respective receSSes and having can Surfaces con 
forming respectively to the first mentioned cam 
surfaces whereby upon movement of the sup 
porting members to Ward each other the respec 
tive sets of jaws are moved laterally inwardly to 
Ward the longitudinal axis of the jaw supporting members. 
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