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My invention is directed to a «novel method of preparing 
embossing cylinders or rollers so that the male and female 
images reproduced thereon Will be in register to effi 
ciently emboss sheet material which is fed between said 
cylinders. 
The presently known methods of preparing rollers for 

embossing paper, foil and other like light sheet material 
are relatively expenisve and involve many steps requiring 
a considerable amount of time. One of these prior meth 
ods includes the preparation of a male steel hardened 
engraved cylindrical roller having radially and outwardly 
projecting designs thereon and then mounting said roller 
in a speed driven mechanism and driving the same by 
coupling and gear means while simultaneously turning a 
second metal roller made of a relatively softer metal and 
thereby pressing the designs in th-e second softer roller to 
the desired depth under high compression of the male 
roller to form cavity images or designs in said second 
roller. Thereafter, the second or female roller is suitably 
hardened to retain small details and avoid deformation. 
Such method also employs a suitably mounted compensa 
tor roller to aid in maintaining registration. Embossing 
pressure is obtained by the aid of hydraulic rams produc 
ing relatively great pressure, and micrometer adjustment 
of the bearing boxes is necessary to control the depth of 
embossing. 

Certain presently known methods have not been satis 
factory due to failures of proper registration and due to 
undesirable variation in the depth of embossing and non 
uniformity of em-bossing upon sheets of varying thick 
nesses. 

It is an object of my invention to provide a novel meth 
od of preparing cylindrical embossing rollers for em 
bossing paper, foil and other sheet material and which 
includes the steps of copper plating said cylinders; re 
leasably securing said cylinders in a fixed relative position; 
transferring the images from a positive film and from a 
negative film -onto said cylinders respectively in a pre 
determined position for subsequent registry; etching said 
cylinders and then mounting the same in a suitable press 
so as to permit sheets of suitable material to be fed be 
tween the driven rollers and thereby embossed. 
A further object of my invention is the provision of 

a novel method of preparing cylindrical rollers for em 
bossing recited in the preceding paragraph and in which 
separate positive and negative films of the design to be 
reproduced are releasably mounted in a releasable holding 
means, and the images on the positive and negative films 
are phot-ographically transferred to fixed positions upon 
said cylinders in a manner so that such images when the 
etching step is completed will register. 

Other and further objects of my invention will ‘be ap 
parent from the following description and appended 
claims. 
On the drawings: 
FIG. l is a top plan view of two of my embossing cylin 

ders, with cooperating gears and power transmission 
mechanism and journalled in a typical position; the re 
mainder of the press being omitted. 

FIG. 2 is an end view thereof looking at the right end 
of FIG. l. 

FIG. 3 is an enlarged fragmentary and cross sectional 
view of portions of two embossing cylinders, illustrating 
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‘a registering male member on the lower cylinder and 
female embossing member on the upper cylinder. 

FIG. 4 is an enlarged perspective of a sheet on which 
letter A has been embossed. 

FIG. 5 is a diagrammatic view illustrating the tem 
porary position in which the negative and positive of a 
photographic reproduction is removably mounted before 
printing and transfer of the images upon the two cylin 
ders respectively. 

FIG. 6 is a perspective illustrating a portion of a pin 
bearing holding and jig bar and the positioning of the 
positive film prior to transfer of the image to the cylin 
der. 
FIG. 7 is a perspective illustrating the position of one 

of the cylinders and of the film and of a light means posi 
tioned above a portion of the cylinder. 
As shown on the drawings: 
Referring to FIGS. l and 2, reference numeral 10` desig 

nates a cylindrical metal roller having mandrels 1l mount 
ed in the opposite ends thereof, and which include the 
respective -oppositely projecting secured shafts 12 and 
13. The cylinder of each roller is of steel and is turned 
down on a lathe to a smooth cylindrical surface. The 
intermediate surface portion of said cylinder is then 
copper plated to form a copper face or layer 10a by one 
of the presently known electrolytic plating processes to 
the desired depth, which depth of plating is varied accord 
ing to the depth of embossing to be performed. Said 
male roller 10 is provided with two annular rolling sur 
faces 23 and 24 which are at opposite ends of the copper 
skin thereof and are of smaller circumference than the 
plated portion thereof, prior to etching as hereinafter 
described. 

Numeral 25 designates a steel cylindrical roller which 
has its intermediate portion turned down on a lathe so 
that such intermediate portion is of smaller circumference 
than the two annular end bearing faces 26 and 27 on the 
ends thereof which are simultaneously formed in the 
lathe cutting operation. Bearing faces 26 and 27 and 
bearing faces 23 and 24 all have substantially the same 
diameter. The intermediate cylindrical face of said roll 
25 is copper plated to the desired depth to form a copper 
layer of skin 25a and which depth should be greater than 
the depth of the etched cavities to be formed therein. 
The diameter of layer 25a, before etching, is preferably 
approximately the same as that of the bearing faces. 
Said second or female cylindrical roller 25 with its cylin 
drical copper face 25a has end mandrels mounted on the 
opposite ends thereof which include oppositely projecting 
stub shafts 28 and 29 respectively. 
The master art unit 3l) bears the designs to be em 

bossed and said designs are usually in varying textures 
or artistic unit in specific positions of the areas of the 
features to be embossed. Said .art unit 30 has mounted 
on the end of it a relatively rigid apertured mounting strip 
30a. 
A photographic negative 33 is made from the master 

30 and its mounting strip 30a and two holes are made in 
said negative film 33 positioned identically to the holes in 
said strip 30a of said master. A photographic positive 
film 42 is made from the aforesaid negative film and 
holes are formed in the end portion thereof in positions 
corresponding to the positions of the holes in said mount 
ing strip 30a of said master 30. 
A gear 20 is secured on the end shaft 13 of said lower 

male roller 10. A gear 43 is suitably secured upon the 
projecting end of shaft 29 of the female roller 25. The 
male roller is locked in a fixed position on a suitable 
support by means of a removable lug such as the lug 40 
on a pivotally connected arm 41 as shown in FIGS. 6 
and 7. Said lug 40 is inserted into the recesses between 
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two adjacent teeth of the gear wheel 2t) to releasably hold 
said roller 10 in fixed position. A visible mark 32 is 
made on the tooth of gear 2f), as shown in FIG. 7, and a 
similar mark is made on gear 43 to register with mark 32. 
Said meshing gears 2li and 43 hold the rollers 25 and l@ 
in registering position. 

Said visible marks on gears 20 and 43 provide for prop 
erly setting the said rollers 25 and llt) in a press in regis 
tering positions so that said marks are initially in register 
ing adjacent positions. 

Each of the copper `faces 19a and 25a of the rollers 
l0 and 25 respectively are coate-d with a suitable light 
sensitive solution, which is preferably applied by spraying. 
A metal holding or jig bar 35 is securely mounted on 

a support (not shown) in a fixed position parallel to and 
spaced from said male roller ltd. Said jig bar 35 has re 
movably secured therein a pair of upwardly projecting 
metal pins 36 which are spaced apart a distance equal to 
the spacing between the holes in the end portion of the 
positive film 42 so that the positive film may be mounted 
on said pins 36 and so that said ñlm will lie over the 
plated and -coated face of the roller ll() and be impinged 
against said roller 10 by a pair of parallel spaced apart 
suitably journalled impression rollers 37 and 38 which 
are preferably Iformed of rubber and which hold the posi 
tive film in position prior to the photographic printing 
step. Said rollers 37 and 38 are journalled at their op 
posite ends on two rotatable lead screws (not shown). 
Said lead screws are manually rotated to push the rollers 
37 and 38 downward to impinge the positive film 42 
against the coated face of roller lil. 
Thereupon, with the aid of a suitable electric light (see 

FIG. 7), which may be mounted in a casing or housing 
39, the photographic image is transferred and printed 
from the positive film 42 upon the copper plated face lila 
of the roller Iii, said impression rollers 37 and 38 being 
suitably mounted for rotation and the roller 10 being 
released and rotated during such printing step. This 
printing is done after removal of the pins 36 so as to 
cause said positive film to lie directly on Vand. move in 
contact with the »cylindrical copper face 10a of said roller 
10. Thereupon the face 10a of roller 10 is suitably etched 
in a conventional manner. 
The negative 33 is similarly positioned on two of the 

pins 36 and beneath the impression rollers 37 and 38 and 
against the copper plated face 25a after said roller 25 
is released from locked position in which it was held with 
the aid of lug 40 engaging the gear ̀ /vheel 43 mounted on 
shaft 29. Said initial positioning is aided by alignment 
of the mark 32 made on the end face of a tooth of the 
gear wheel 43 with a mark on gear wheel 20. With the 
proper exposure from a -light mounted within the casing 
39, the image is printed from said negative in correct 
position upon the `face 25a of the roller 25. Said roller 
25 is then etched suitably in a conventional manner to 
the desired depth to produce cavities or recesses corre 
sponding to the male projecting parts produced by etching 
of the cylinder ft). 
The rollers 10 and 25 are then mounted in superposed 

position in suitable bearings of a press and with the 
alignment of the marks on their respective meshing gear 
wheels 20 and 43, so that their respective annular end 
faces 27 and 23 and faces 26 and 24 will roll in contact 
with each other `and so that the respective male images 
of lower cylinder il() will register with and seat in the 
corresponding image recesses of the copper face 25a of 
the cylinder 25. The copper plated layers 10a and 25a. 
are made of such a thickness so that these layers are 
slightly spaced apart when the rollers are mounted in 
work position. Similarly the etching of the copper plated 
layers 10a and 25a is to a degree so that when the male 
images of the layer 10a register with and seat partly into 
the corresponding female images of the layer 25a, there 
will be a slight spacing or clearance between same to per 
mit the sheet material to be embossed to pass there 
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between and be simultaneously embossed. Such spacing 
is preferably equal to approximately one-half the thick 
ness of the sheet material to be embossed. 
The metal-to-metal rolling engagement of annular face 

23 with face 27 and of annular face 24 with annular face 
26 prevents undesirable wear and pressing Contact be 
tween the raised embossing members of coated layer lila 
and the female recesses of layer 25a, and this results in 
greatly increased life and period of use of my embossing 
rollers. 

In FIG. 3, I have illustrated a fragment in cross sec 
tion of the lower roller It) having a raised projecting 
embossing member 45 integral with its copper layer 10a 
and with said member projecting in a registering cavity 
4d of the copper layer 25a of roller 25. A sheet of paper 
47 is illustrated in normal impinged position with an em 
bossed portion formed thereon between the raised pro 
jecting member and said cavity. . 

In FIG. 4 is illustrated a typical sheet of material 47 
on which the embossed image 48 has been produced in 
the described manner. 
When said prepared embossing rollers are mounted in 

suitable bearings 17 and 18 in a press 19 in work pro 
ducing position, with gears y43 and 20 in mesh and in 
proper registering position, gear wheel 21 is secured on 
shaft or mandrel l2 and a driving .gear 51 is mounted on 
the projecting end of a shaft 52 of Ia conventional variable 
speed drive 5f), only an end fragment of which is illus 
trated in FIG. l. Said variable speed drive 5G is adapted 
to be operatively connected to be driven by a suitable 
electric motor (not shown). 
The sheet material to be embossed is preferably in roll 

form in a continuous web which is fed at the desired 
speed ybetween the embossing rolls which pull said web 
during normal operation. Said embossing rolls and their 
connected mounting means and mechanism are positioned 
as the last station or position relative to the printing 
press which reproduces the designs on the web. The 
adjustability of the variable speed drive is accordingly 
important to provide for proper speed of rot-ation of the 
embossing rollers so as to take the printed web directly 
froml a printing press to emboss same. 

While the foregoing specification sets forth the inven 
tion in spacific terms, it is to be understood that numerous 
changes in the shape, size and materials may be resorted 
to without departing from the spirit and scope of the 
invention as claimed hereinafter and it is contemplated 
that various changes may be made in the embodiment 
of the invention herein specifically described without de 
parting from or sacrificing any of the advantages of the 
invention or any features thereof, and nothing herein 
shall be construed as limitations upon the invention, its 
concept or structural embodiment as to the whole or any 
part thereof except as defined in the appended claims. 

I claim: 
l. In a method of embossing sheet material, the steps 

of providing first and second rotatable assemblies includ 
ing first and second rolls each having a cylindrical inter 
mediate face and annular end bearings at opposite ends 
of said intermediate face with said annular end bearings 
of both rolls having the same diameter, mandrels pro 
jecting from the ends of said rolls and gears secured on 
said mandrels, the diameter of said intermediate face of 
said ñrst roll being greater than the diameter of said end 
bearings and the diameter of said intermediate face of 
said second roll being approximately equal to the diam 
eter of said end bearings, etching said intermediate face 
of said first roll to provide etched portions of reduced 
diameter and unetched projecting portions, etching said 
intermediate face of said second roll to provide etched 
recessed portions mating with said unetched projecting 
portions of said intermediate face of said first roll and 
unetched portions mating with said etched portions of 
said intermediate face of said first roll, thereby to define 
a design image to be embossed, the etching of said inter 
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mediate faces of said rolls being carried out to an extent 
such that with said end bearings in engagement a slight 
spacing is provided .between said unetched projecting por 
tions of said intermediate face of said first roll and said 
etched recessed portions of said second roll and also be 
tween said etched portions of said intermediate face of 
said first roll and said unetched portions of said inter 
mediate face of said second roll, said slight spacing being 
sutîicient for passage of sheet material between said in 
termediate faces while said end bearings are in engage 
ment, and rotatably driving said assemblies while mesh 
ing said gears maintaining said end bearings in engage 
ment and feeding sheet material between said interme 
diate faces. 

2. In a method of embossing sheet material as defined 
in claim 1, said etching of said intermediate faces being 
accomplished through the steps of providing first and sec 
ond films each having alignment means thereon, forming 
positive and negative images of a pattern to be em 
bossed on said first and second films in a certain fixed 
relation to said alignment means thereon, applying light 
sensitive coatings to said intermediate faces, placing said 
first and second films against said intermediate faces while 
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positioning said alignment means of said films in a pre 
determined fixed relationship to certain teeth of said gears, 
exposing said films to light to transfer said positive and 
negative images to said light-sensitive coatings, and etch 
ing said intermediate faces to form said design images 
thereon, said gears being meshed in a predetermined rela 
tionship to register said certain teeth thereof and to regis 
ter the images on said intermediate faces. 

References Cited by the Examiner 

UNITED STATES PATENTS 

1,680,097 8/1928 Eaton ___________ __ 101-395 

1,958,299 5/1934 Ericksson ________ __ lOl-375 

2,639,660 5/1953 Sunderhauf et al. _____ 101-23 
2,816,025 12/1957 Dahlberg __________ __ 93-37 
2,833,193 5/1958 Poschel __________ __ 95-77.5 

3,022,231 2/1962 Broderick _______ __ 101--28 X 
3,196,788 7/1965 Knowles _________ __ 10i-216 

ROBERT E. PULFREY, Primary Examiner. 

J. A. BELL, Assistant Examiner. 


