




2 

ure 7 should be the width which is desired 
between the final groovesin the roller. This 
may be, say, .0018 of an inch. 
With the roller grooved by etching or cut 

6 ting, as above described, the grooves aremade 
perfect in shape and the points between the 
grooves are sharpened by means of a lapping 
operation and with a lapping tool which will 
now be described. 
As indicated at Figure 2, the lapping tool 

may comprise an L-shaped member 4, to 
which there is pivoted at 5 an arm 6, which 
is pressed about the pivotal point in the di 
rection indicated by the arrow by means of 

15 a spring 7. Each of these members-thatis, 
members 4 and 6, carry wire-holding posts 
8. These posts may be held by screws 9 on 
their respective mounts and, as indicated in 
Figure 4, are preferably provided with a 

20 thread 10 about which thewires11 arewound. 
Around portions of the threads 10, after they 
have been wrapped with wires 11, there is 
placed a section of shellae or warnish 12 
which, as indicated in Figure 6, cements and 

3 holds the various wires in the bottom of the 
threads 10. 
The L-shaped member 4 and the hinged 

member 6, with the posts 8, constitute a spring 
support for the wires 11. By placing an end 

30 17 of the springin diferent apertures 18, the 
desired tension can be maintained. 

Since it is very dificult to cut a thread 
having assmall apiteh as.0018.as yould be required for lapping the grooved cylinder of 

ss Figure 7, I preferably provide the thread 10 
of a pitch considerably greater than .0018, 
but of a multiple thereof. For instance, 
there may be one thread 10 for every four 
grooves on the roller, so that with the lap 

40 ping wires spaced as shownin Figure 6, each 
wire would tendtopolish every fourth groove 
in the roller and by moving the lapping tool 
gradually up and down the surface of the 
cylinder, all of the grooves will finally be 

45 shaped and polished. 
Thesize of the wires relative to the grooves 

is also important. Referring to Figure 5. 
if the final spacing of the grooves indicated 
at d is desired to be.0018, the radi of curva 

so ture R maybethesame dimension asthe spac 
ing and if thisis so, the radius of the lapping 
wires r should beslightly less than the radius 
of the grooves, in this case, r being .0015. 
This diference in the radi permits a certain 

55 amount oflapping compound Ltolie between 
the lapping wires and the grooves. 
The first of the lapping operation is per 

formed with very fine emery water and the 
final polishing is performed withrouge, The 

60 lapping operation with a steel cylinder of 
comparatively Small dimensions, such as, for 
instance, approximately the width of a 16 
mm. motion picture film, may take from eight 
to sixteen hours. 

65 During this time the wires 11, which, of 
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course, are very small, may wear out and 
break. A careful operator runs the lapping 
tool slowly up and down so that diferent 
parts of the wires are broughtin contact with 
the rotating cylinder. Should certain wires 
break, these Wires may be puled of, the 
shellac 12 holding the remaining wires in 
place. 
After anumber of the wires becomebroken, 

a new lapping tool may be readily prepared 
by dissolving of the shellac andwrapping the 
threads with wire 11 and then applying fresh 
warnish. 

It should be especially noticed that the 
spring 7 exerts a comparatively light tension 
upon the wire 11 and this not only tends to 
hold the wire taut, butit prevents the operator 
from applying too great pressure upon the 
wires during the lapping operation. 
The method which I have just described 

for polishing minute grooves in cylinders 
provides grooves having accurate radi of 

70 

80 

curvature and is especially useful in that 
regular sharp points 13, as shown in Figure 
5, separate the Smooth curved walls 14 from 
each other. u. 

Attention is directed to the fact that in 
embossing film it is believed that the film. 
does not entirely touch the surface 14 of the 
grooves. Obviously, where the dimensions 
are so small, itis very dificult to say whether 
or not this is true. But I believe the film 
acts, as indicated in Figure 8, while being 
rolled,-that is, the curvature of the film is 
somewhat less than the curvature of the 
groove. Measurements under a microscope 
indicate that where the total depth of the 
groove as indicated at 15, is, for instance, 
.0005 of an inch, the total height indicated at 
16 of the film embossings may be .0004 of 
aninch. n 
Iam not prepared to say that the film does 

not actually contact with the surface 14 and 
then after the rolling operationisover spring 
back the.0001 of an inch of a diference. 
However, it is well known that in order 

to retain a most perfect polish, a cellulosic 
film can only contact with a highly polished 
surface, for if it is brought in contact with 
a slightly mate or roughened surface, this 
surface will be imparted to the film. With 
the method and apparatus described in this. 
application, the film lenticular elements have 
a highly polished, perfectly satisfactory sur 
face for producing the minute images on the 
emulsion side of the film. 
I believe that it is only necessary in order 

to produce accurate, minute, lenticular ele 
ments on a film band to provide a row of 
sharp projections 13, which are regularly 
spaced. If these points are suficiently 
strong, itis not material how deep the groove 
14 lying between the points may be. How 
ever, the film is rolled on these projections 
under considerable pressure and because of 130 
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the extremely minute size of the projections, 
these are liable to break or to become dis 
torted. 
With the lapping operation, as above de 

seribed, the points 13 are sharp and yet the 
ridges are comparatively thick through the 
base, so that injury to these ridges is not 
liable to result. Moreover, as I have lapped 
and highly polished the entire surface of the 
grooves 14 with rouge, these rollers have a 
mirror-like finish which could impart a per 
fect surface to the film ifitis actually pressed 
into contact with the entire surface of the 
groove, as may be the case. 
The fine wires 11 are preferably of soft 

copper, since this material readily takes up 
a certain amount of the lapping compound. 
However, I do not wish to be limited to any 
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particular metalas obviously other materials 
would be entirely satisfactory. y 
The annular member 1 is preferably made 

of cold-rolled steel, as this metal can be 
readily Worked in the manner described 
above, and as it is suficiently hard to stand 
up under the necessary pressure used in em 
bossing the film. However, itis obvious that 
other grades of steel or other metal can be 
used if desired. The periphery of the mem 
ber 1, thatis, the grooved face 2, can be pro 
tected from rusting, if desired, with a very 
thin layer of plating chromium,but this may 
be omited if care is taken in using the roller 
to prevent rust. 
Having thus described my invention, what 

I claim as new and desire to secure by Let 
ters Patentis: 

1. A method of lapping lenticular film 
embossing rollers which comprises provid 
ing a cylinder with a plurality of fine guide 
lines, turning said cylinder, and lapping with 
a plurality of wires, a fine lapping compound 
being used on the cylinder. 

2. A method of lapping lenticular film em 
bossing rollers which comprises providing a 
cylinder with a plurality of fine guide lines, 
turning said cylinder and moving wires un 
der tension over the rotating cylinder, the 
wires being positioned by the guidelines, and 
applying a very fine lapping compound be 
tween the wires and cylinder. 

3. A method of lapping lenticular film 
embossing rollers which comprises providing 
a cylinder with a plurality of fine guide 
grooyes breaking the surface of the cylinder, 
lapping said grooves with a lapping com 
pound and with wires of slightly less 
diameter than the grooves to be made in the 

60 

cylinder, and continuing the lapping opera 
tion until the grooves are enlarged to the de 
sired size, said operation also polishing the 
groovesin the periphery of the cylinder. 
4.A method of lapping lenticular film em 

bossing rollers which comprises providing a 
cylinder with a plurality of fine guiding 
grooves, and enlarging said grooves by lap 

T with a plurality of fine wires, said wires 
other than the guiding grooves. 

5. A method of lapping lenticular film 
embossing rollers which comprises provid 
ing a cylinder with a plurality of fine guid 
ing grooves, and enlarging said grooves by 
lapping with a plurality of fine wires, said 
wires being spaced at greater distances from 
each other than the guiding grooves, said 
spacing being multiples of the spacing of the 
guiding grooves. 
Signed at Rochester, New York, this 22nd 

day of October 1928. 
OTTO WITTEL, 
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