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5 Claims. (Cl 13-44) 
This invention relates to embossing apparatus 

and more particularly is concerned with in 
proVenets in apparatus of the kind wherein a 
fluid medium under a high pressure is utilized 
to effect the displacement of the areas. Which 
provide the enabOSSments. Although not limited 
to Such use the apparatus is characterized by 
features Which adapt it particularly to the pro 
duction of sheet metal display characters having 
raised character strokes. 
One object of the invention is to nirainize 

distortion of the regions in the vicinity of the 
embossed areas and prevent the creation of in 
ternal Strails in such areas, this object con 
templating apparatus which is so designed that 
the stretching of the metal is confined solely to 
the areas which are embossed. 
A further object is apparatus in which pro 

vision is made for preventing defacement of the 
sheets upon which the embOSSnents are formed. 
A still further object is to provide apparatus 

which is available to produce display characters 
of Warious sizes and shapes, singly and in sets, 
and in the desired spaced relation when formed 
in a series upon a single sheet. 

A. Still further object is to provide a novel 
design and arrangement of the parts of the ap 
paratus, Whereby simplicity and economy in coina 
struction are obtained and a higher speed in 
production insured. 
The invention is illustrated in the accompany 

ing dra Wings in Which: 
Figure is a Wiely in elevation of the central 

part of a press embodying the features of the 
inventiox. 

Figure 2 is an enlarged horizontal section taken 
along line 2-2 of Figure 1. 

Figure 3 is a section taken alpng line 3-3 of 
Figure 2. 

Figure 4 is an enlarged fragmentary Section 
through the plater and is taken along line - 
of Figure 2. 

Figure 5 is an enlarged fragmentary view of 
the upper face of the said platen. 

Figure 6 is a perspective View of the back o 
a die which is utilized to form the letter 'E'. 

Figure 7 is an enlarged fragmentary section 
of the die and is taken along line - of Fig 
lure 6. 

Figure 8 is a perspective view of the working 
face of the die. 

Figure 9 is a plan view of the Working face of 
the die. 

Figure 0 is a front view of a display character 
produced by the said die, 

Figure ill is an enlarged section through the 
display character and is taken along line -- 
of Figure 10. 
The apparatus, as illustrated, includes a press 

2. The ram of the latter is indicated at 3 
and is mounted in a suitable framework com 
prising a bedplate 4, a crosshead 5 and side 
members 6 and 7. The sheet 8 upon which 
a display character, 'E' for example, is to be 
embOSSed is of metal and may be of any suit 
able gauge. It is arranged in a cold state upon 
a platen 9 which is carried by the ram 3 and 
which is formed or provided with a face 23 which 
engages the under side of the sheet throughout 
the entire area. Within Which the enoOSSnent is 
to be formed. A die 2, preferably a metal cast 
ing and having a cavity 22 suitable for pro 
ducing the desired embOSSnent, is arranged upon 
the sheet 8, the entire area of the face 23 of 
the said die With the exception of the cavity 
22 engaging the upper Side of the sheet 8. The 
back of the die 24 is preferably cut away around 
the marginal edges as indicated at 24 (Figure 3) 
in order to space the said edges from the under 
side of the crosshead 5, grooves 25 which lead 
to the clearances thus provided communicating 
with vents 26 which in turn communicate with 
the cavity 22. 
The platen 9 is preferably a casting. It is 

formed with longitudinally and transversely ex 
tending ductS 27 and 28 (Figure 2), respectively, 
Which communicate With one another. Each of 
the Said ducts communicates With a series of 
outlets 29 formed in the face of the platen and 
is closed at its ends by threaded plugs 30. Pref 
erably all of the outlets 29 with the exception 
of one or more of those located beneath the 
cavity 22 are closed by threaded plugs 3, al 
though the desired resultS may be obtained so 
long as any open outlets which are not utilized 
are located beneath the portion of the sheet 
engaged by the die so as to be sealed by the said 
sheet. 

In the use of the apparatus the ran i3 is 
operated to cause the faces of the platen 9 and 
die 2 to engage the opposite sides of the sheet 
8 at the Zone in which the embossment is to be 
formed, precautions first being taken to open one 
or more of the outlets 29 which are located be 
neath the cavity 22. Water or any other suitable 
fluid medium is then introduced, preferably by a 
pump, into the ducts 27 and 28 through a pipe 32 
Which communicates With the central one of the 
transversely extending ducts and which is con 
nected to the platen 9 by a fitting 33. The pres 
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2 
sure upon the water is increased until it is high 
enough to effect the discharge of the Water 
through those of the open outlets 29 which are 
located below the cavity 22. The water thus dis 
charged forces into the cavity those portions of 
the sheet 8 which are located below it, the said 
portions being stretched and reduced in thick 
ness as best illustrated in Figure 11 during such 
displacement. The air originally present in the 
cavity 22 escapes through the vents 26 and 
grooves 25. The pressure necessary to effect dis 
placement of the metal in the manner described 
is, of course, relatively high and is dependent, 
among other factors, upon the area of the em 
bossment and the gauge of the sheet upon which 
the embossment is formed. It may, for example, 
be of the order of 3000 pounds per square inch 
or higher. The pressure exerted by the ran 3, 
on the other hand, may be, and usually is, less 
per square inch owing to the larger area. Over 
which it is applied and may, in the example 
given, be of the order of 1500 pounds per Square 
inch, it being understood that in all cases the 
total pressure applied to the platen and die by 
the ram is substantially greater than the total 
pressure applied to the portion of the sheet which 
is to be displaced to provide the embossment. 
It will be appreciated that the application of 
such high pressures to the platen and die would, 
unless provision were made to guard against this, 
result in the marking of the sheet 8 by the 
marginal edges of the die. The formation of the 
back of the die in the manner described, there 
fore, renders said marginal edges slightly flex 
ible.' Hence during the operation of the ram 
3 they yield slightly to prevent defacement of 
the sheet 8. As the platen 9 engages the entire 
area of that portion of the sheet under the die 
the stretching of the metal and its attendant 
reduction in thickness during the formation of 
the embossment is confined solely to the area 
which is caused to enter the cavity 22. The 
apparatus described, therefore, has the advan 
tage that it prevents the formation of wrinkles 
or other wave-like irregularities or the creation 
of strains in those portions of the sheet sur 
rounding or lying within the Zone in which the 
embossment is formed. 

It is to be noted that the sheet 8 serves to seal 
the space between the faces of the platen and 
the die, the ram f3 being operative, owing to the 
high pressure which it exerts upon the said 
parts to prevent to any substantial degree leak 
age of the fluid medium from between them. 
The necessity for employing a flexible container 
for the fluid medium is thus avoided, the avail 
ability of outlets for the fluid medium over the 
entire face of the platen 19 providing for the 
production of display characters of various sizes 
and shapes either singly or in sets and enabling 
the display characters of a series to be formed 
upon a sheet in the desired spaced relation. The 
construction described has the further advan 
tage that it enables the embossments to be 
formed rapidly Owing to the small amount of 
fluid medium which is utilized for this purpose. 
Although the display characters produced by 

the apparatus have been described as having 
raised character strokes it will be apparent that 
concave strokes may be provided merely by ar 
ranging the sheet upon which the characters are 
formed so that the embossments are carried by 
the rear face of the sheet. In other words the 
sheets upon which the embossments are formed 
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may be arranged to adapt the latter to the re 
quirements of the particular installation. 

I claim as my invention: 
1. Apparatus for embossing a sheet including 

a platen, a de having a forming cavity, said 
sheet being arranged between said platen and 
die, a press having co-operating members for 
causing said platen and die to engage opposite 
sides of said sheet around the area within which 
the embossment is to be formed, means for pro 
viding a clearance between the marginal edges 
of the back of said die and the associated press 
member so as to enable the marginal portions 
of the face of said die to yield slightly when 
said press members exert the necessary pressure 
upon it, said platen having an opening in the 
face which is located opposite said cavity, a duct 
formed in said platen which communicates with 
said opening and means for introducing a fluid 
medium into said duct under a pressure which 
will cause it to discharge through said opening 
to force into said cavity the portion of Said sheet 
which is located opposite it. 

2. Apparatus for embossing a sheet including a 
platen, a die having a forming cavity, said sheet 
being arranged between said platen and die, a 
press having co-operating members for caus 
ing said platen and die to engage opposite sides 
of said sheet around the area within which the 
embossment is to be formed, said die being cut 
away to provide a clearance between the marginal 
edges of its back and the associated press men 
ber so as to enable the marginal portions of its 
face to yield slightly when said press members 
exert the necessary amount of pressure upon it, 
said platen having an opening in the face which 
is located opposite said cavity, a duct formed in 
said platen which communicates with Said open 
ing and means for introducing a fluid medium 
into said duct under a pressure which will cause 
it to discharge through said opening to force into 
said cavity the portion of said sheet which is 
located opposite it. 

3. Apparatus for embossing a sheet including 
a platen, a die having a forming cavity, Said 
sheet being arranged between said platen and die, 
a press having co-operating members for caus 
ing said platen and die to engage opposite sides 
of said sheet around the area, within which the 
embossment is to be formed, said die being cut 
away to provide a clearance between the mar 
ginal edges of its back and the associated press 
member so as to enable the marginal portions of 
its face to yield slightly when said press mem 
hers exert the necessary amount of pressure upon 
it, said platen having an opening in the face 
which is located opposite Said cavity, a duct 
formed in said platen which communicates with 
said opening, means for introducing a fluid medi 
unn into said duct under a preSSure Which will 
cause it to discharge through Said opening to 
force into Said cavity the portion of said sheet 
which is located opposite it, Said die having a 
groove formed in its back which communicates 
with said clearance and a vent which communi 
cates with said cavity and through which the air 
escapes to Said groove. 

4. Apparatus for deforming sheet material to 
produce embossments of various sizes and shapes 
including a universal platen having a working 
face, a die having a co-operating working face 
of less area than that of said platen and in which 
a forming cavity is provided, means for causing 
the working faces of the platen and die to engage 
the Opposite sides of said material around the 
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area within which the embossment is to be 
formed, a plurality of spaced outlets formed in 
the working face of said platen, said die being 
arranged in such relation to said platen that at 
least one of said outlets is located opposite said 
forming cavity while other of said outlets are 
located beyond the confines of the contacting 
faces of the platen and die, removable plugs 
which close said last named outlets, whereby to 
enable the employment of dies of various sizes 
and shapes, a duct, in said platen with which said 
outlets communicate and means for introducing 
a fluid medium into said duct under a pressure 
which will cause it to force into said cavity that 
portion of the sheet material which is located op 
posite it. 

5. Apparatis for deforning sheet materia to 
produce embossments of various sizes and shapes 
including a universal platen having a working 

20 face, a die having a co-operating Working face of 
less area, than that of said plater and in which 

3 
a forming cavity is provided, means for causing 
the working faces of the platen and die to en 
gage the opposite sides of said material around 
the area within which the embossment is to 
be formed, a plurality of spaced outlets formed in 
the working face of said platen, said die being ar 
ranged in such relation to said platen that at 
least one of said outlets is located opposite said 
forming cavity while other of said outlets are 
located beyond the confines of the contacting 
faces of the platen and die, means for closing of 
said last named outlets during the use of said die, 
whereby to enable the employment of dies of 
various sizes and shapes, a duct in said plater 
with which said outlets cornunicate and means 
for introducing a fluid media into said duct 
under a pressure which will cause it to force into 
said cavity that portion of the sheet laterial 
withich is located opposite it. 

WALLACE K. WILEY. 

O 

5 

O 

  


