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This invention relates to the flanging of plate 
in general and in particular to the flanging of 
bimetallic plate such as used in armoring of mo 
bile or stationary structures. 

In the past flanges have been placed around 
Openings in armor or other plates to provide de 
flectors preventing splash from bullets entering 
the gun ports or observation holes. In cases of 
heavy armor, these flanges have been cast in 
place. In recent years where mobile, structures 
Were armored the use of cast metal became im 
possible due to weight and it was necessary to re 
Sort to high Strength alloy steels properly treated 
to give maximum resistance against penetration, 
With such high alloy steels properly treated a 
proper flange could not be obtained and the flange 
was provided by means of welding a bead around 
the openings and grinding this bead to proper 
contour but such operation on the plate damaged 
the plate structure and gave an extremely weak 
condition at a very vital point in the armor. It is 
obvious that without a proper flange or splash 
protection at the gun ports and peep holes the 
casualties as a result of head injuries would be 
come enormous. It has been discovered that by 
proper handling and by following the method 
later to be set forth an integral splash bead or 
flange may be provided in high alloy bimetallic 
plate Without Weakening the metal either in the 
flange or in backing up the flange, thus producing. 3 
an opening surrounded by plate having a maxi 
mum strength up to the very edge of the opening. 
One of the objects, accordingly, of the invention 
is the production of the flanged bimetallic plate 
having uniform structure in the plate and flange. 
A further object of the invention is the pro 

duction of a bimetallic plate having openings sur 
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Fig. 3 is an enlarged sectional view showing the 
position of bimetallic plate and Swaging dies at 
the beginning of the swaging or compressing 
operation; s 

Fig. 4 is an enlarged sectional view similar to 
Fig. 3 but showing the tool parts and plate condi 
tion upon the completion of the swaging or, Com 
pressing operation; 

0 

5 

20 

2 3 

3. 5 

rounded by flanges projecting from the hard side - 
of the plate and with a substantially uniform 
depth of hardness in the plate and flange. 
A still further object of the invention is the pro 

duction of a bimetallic plate having openings 
therein surrounded by flanges projecting from the 
hardened side of the plate and formed by a com 
pression of the hard surface and backing metal. 
These and other objects of the invention will 

be apparent to persons skilled in the art from a 
study of the following description and accom 
panying drawing in which: 

Figure 1 is a sectional view through a machine 
adapted to operate on the bimetallic plate which 
is shown in position on the machine bed; 

Fig. 2 is an enlarged sectional view showing the 
position of tool parts after the opening has been 
punched through the bimetallic plate; 
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Fig. 5 is a sectional view through the opening in 
the completed plate; 

Fig. 6 is a front view of the flanged opening in 
the bimetallic plate, and 

Fig. 7 is an enlarged sectional view taken sub 
stantially on line 7-7 of Fig. 5 and better dis 
closing the condition of the metal at the opening. 
The high strength alloy steel plates may be re 

ceived from the rolling mills in final condition to 
be worked but in most instances will be received 
in a plain rolled condition and must be carburized 
to produce the hard skin on one surface backed up 
by softer metal, all of which is so necessary to 
production of a proper plate capable of resisting 
penetration by modern arms. The plates may be 
carburized in any well known manner and after 
carburizing they must be annealed to produce the 
proper structure and to soften the plates suffi 
ciently for drilling, punching or other operations. 
After the plates are annealed they are heated lo 
cally and brought to a punching machine such as 
shown in Fig. 1 with the locally heated area, in 
position beneath the male punch die. The plate 
will be in the condition indicated by the dra Wing, 
namely, with a hard surface 2 backed up by a rel 
atively softer metal 4 and it should be noted that 

5 when in position for punching the hard surface 
is uppermost and is the first to be contacted by 
the male die. 
The machine may be of any form but in the 

instance shown comprises a heavy base 6 support 
ing the bed 8 to which is clamped a heavy stripper 
plate O. The female die 2 having the desired 
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opening therein is supported in any suitable 
manner upon the bed plate of the machine, while 
work positioning guides 4 are clamped or held on 
the bed in proper position so that the plate to be 
punched may be readily brought to its correct 
position between the dies. The female die - f2 is 
formed, as clearly shown in Fig. 2, with a consid 
erable taper in order to permit passage of the 
punched slug, while the throat 6 has consider 
able clearance C between it and the male die in 
order that the punched plate will have an open 
ing with tapering sides converging toward the 
hard side of the plate, as clearly shown in Fig. 2. 
The clearance C between the throat of the female 

  



die and the male die is carefully calculated and 
proportioned in accordance with the thickness of 
the bimetallic plate in order that the proper 
amount of taper will be obtained to give the nec 
essary volume of metal for the subsequent SWag 
ing operation. The male die 8 is fastened to the 
ram 20 of the machine and passes through the 
Opening in the heavy. Stripper plate and at the 
bottom of the stroke has entered the female die, 
as clearly shown in Fig. 2. The male die may be 

the instance shown has been tapered; as at 22 in 
order to act more... as a shear and reduce the 
power necessary to punch the high strength bi 

. . . . . . . . 15 w metallic plate. . . . 
After the bimetallic plate has been punched as 

shown in Fig. 2 it may be immediately removed 
to the Swaging machine, provided. enough heat 
still remains in the plate, otherwise it must be 
reheated locally at the opening, after which it is 
taken to the SWaging machine. The swaging 

: machine may be identical'. With : the punching 
"...machine described. With the exception that differ 
ent tools are carried by the bed and Iran... 'the 

I tools carried by the 'Swaging machinely as shown 
... in Figs. 3; and 4, are a female:die 38 having a 

- straight.' walled opening: therethrough, with, the 
upper edge surrounded by a cavity 32 of the con 

... tour desired for the final flange on the plate. 
The male swaging tool 34:likewise has straight 
sides throughout the major portion of its length, 
while the nose is tapered as: at 36 to cause an up 
setting and compression of the metal in the bi 

timetallic plate. The properly heated bimetallic 
"... plate will be placed on the female; Swaging -die 
with the hard side downward; thereby causing the 
male swaging tool to first contact the relatively 

... soft metal forming the tapered sides of the open 
ring, as clearly shown in Fig. 3; which indicates 
the contact of the male Swaging tool. With the bi 
metallic plate and: after a slight-distorting pres 

: sure has been applied. ...Application of further 
pressure will cause the male swaging tool to move 
downwardly compressing, the hard part 2 of the 
bimetallic plate and causing it to flow into the re 

... cess in the female die, while at the same time the 
relatively softer metal is compressed land made 

- more dense adjacent the opening and the plate 
... and tool then assume the position'and, condition 
shown in Fig. 4.2. Upward-movement of the male 
die will, of course; lift the bimetallic plate from 

... its bed on the machine, but it will be 'Stripped 
from the tool by means of thes heavier stripper 
plate io and may then be removed from thema 
chine and the bead or flanged opening will appear 
as shown in Figs. 5, 6 and 7.1.After the plate has 
been removed from the swaging machine and pro 
vided no further operations are to be performed 
on the plate, it may be given its finalsheat treat 
placing it in condition for application to the 
armored structure. As clearly shown in Figs. 4, 
5 and 7 the hard surface of the plate is of Sub 
stantially uniform depth up to the very edge Of 
the opening and will retain its full-strength since 
only compressive forces have been applied during 

... its distortion, such compressive forces being cap 
plied not only by the swaging tool, but by the 
movement of the softer metal forced toward the 
hard surface due to the shape of the Swaging 
tool and the taper in the punched 'Opening. It is, 
of course, necessary that the volume of metal re 

- maining in the opening, due to the tapered 
punching, be...properly proportioned SociaS to aS 

... nearly as possible exactly supply the metal neces 

...sary in the compressioniroriswagings: operation: 

2,383,584 
Once this volume has been carefully calculated 
the flanges will appear as shown in FigS. 4, 5 and 
7 Which follow almost exactly the etched samples 
taken from actual flanged plates. 

5 Although the invention has been shown and de 
scribed in considerable detail, it will be obvious 
that slight modifications in procedure as well as 
considerable variation in the machinery used will 
suggest themselves to persons skilled in the art 

10 but all such modifications and procedure and 
of any desired contour on its punched face, but in * * variation in machinery are contemplated as will 

"...fall within the scope of the following claims de 
fining our invention. 
What is claimed is: 
1: The method of providing a hard surfaced in 

...tegral flange on a bimetallic plate having a hard 
surface backed up by a relatively softer metal, 

v. which consists in punching an opening in the 
plate by moving a slug of metal from the hard 

20 surface through the softer backing metal, and 
...then forming the flange by forcing a Swaging tool 
through the opening toward the hard, surface si 

... multaneously compressing:the softer: metal form 
ing the sides of the opening and moving the Same 

25 toward the hard surface to bend the latter out 
'...wardly and form the flange. 

2, The method of providing a hard Surfaced-in 
' tegral flange on a bimetallic plate:having a hard 
: surface: backed up by a relatively. Softer metal, 

80 which consists in forcing an undersize punch from 
the hard surface-through the softer metal toform 
an opening with sides having a predetermined 
taper and then-sizing the opening...and forming 
the hardsurfaced flange by forcing a Swaging tool 

85 through the opening toward the hard surface si 
: multaneously compressing the softer metal form 

ing. the tapering sides of the opening andarinoving 
the same toward the hard surface to bend-the lat 
ter outwardly forming the flange. 

40. 3. The method of providing a bimetallic inte 
'gral flange on a bimetallic plate each having a 
hard outer surface backed up by a 'relatively 
'softer metal, which consists in forming an open 
ring in the plate and then forming the flange by 
- forcing a swaging tool through the opening 
toward the hard surface simultaneously 'com 
pressing the softer metal forming the sides of the 

- opening and moving the same toward the hard 
to Surface to bend the latter outwardly thereby 

forming the bimetallic flange. - 
4. The method of providing a binetallic inte 

gral flange on a bimetallic'plate each"having a 
hard outer surface backed up by relatively softer 
metal, which consists in punching in the plate an 
opening having sides of a. predetermined, taper 
converging toward the hard surface and contain 
ing sufficient metal to form the flange, and then 
forming the bimetallic flange and simultaneously 

60 straightening the sides of the opening by...forcing 
a swaging tool through the opening toward the 

... hard surface. 
5. The method of providing a bimetallic.inte 

... gral flange-on a bimetallic plate-each...having a 
hard outer surface backed up by a relatively softer 
-metal, which consists.informing in the-plate an 
opening having tapering: sides converging toward 
...the-hardsurface, of the plate, and then straight 
ening the sides of thesepening and simultaneously 

to forming the bimetallic: flange. by forcing the 
... softer metal of the tapering sides toward-the-hard 

surface thereby-bending the:;hard surface out 
wardly and forming:the bimetallic-flange. 
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