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This invention relates.to devices for goffering
lenticulated films in such a manner that micro-
scopically small lenticular elements are engraved
on a film with the aid of an engraving roller or

5 goffering cylinder.
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An advantage of the new device is that it is
possible to maintain the roller, during the en-
graving process, -at exactly constant. tempera-
ture. ‘This results in a considerable uniformity
of the films, the lenticular elements obtaining
brecisely the prescribed shape and size.

In the new goffering machine, the heat is trans-
ferred from the electrical heat radiating body to
the roller with the help. of a fluid medium. The
temperature of this fluid is maintained constant
with great accuracy. ‘ ,

If attention is then paid to maintaining also
the gradient: of temperature from the medium
to the roller, the constancy of temperature will
also be secured for the goffering cylinder.

The temperature of the medium can be main-
tained constant in a manner well-known in the
art, However, it is of special advantage to profit
by the fact that the temperature remains abso-
lutely constant, if a body passes from one state to
the other, e. g. from the solid to the fluid condi-
tion or from the fluid to the vapour condition and
that the temperature depends solely on the pres-
sure for a well-defined medium. ‘ This pressure
Is for instance 1.3 atmospheres for water which
is to evaporate at approximately 120° C. and can
be adjusted and maintained by means of a
manostat.

Fig. 1 represents a longitudinal section, Fig. 2
a transverse section in the plane A—A of Fig. 1.

In Fig. 1, the hollow 'shaft with which the
goffering cylinder 2 is connected in a cone-like
manner, is designated by 1. The ring 4 equipped
with interior thread enables the roller to be firmly
fitted on the cone (wound up on the cone) with

' the washer 3 as intermediate layer, so that a good
heat-conducting connection is obtained with
shaft 1. The firm connection might also be ob-
tained by imparting to the shaft a higher co-

.efficient of expansion than to the roller which
consequently shrinks up as it were, on being
‘heated. The shaft 1 is terminated on one side
by a’'cover 5 and on the other by g heat radiating
body 6, each time with the intermediate layer of
stuffing rings'7, whereby the heating element is
fastened by a ring 8 having an outer thread. The
heat radiating bedy 6 contains a resistance wind-
ing 9, to which the electric current is led through
slip rings 10, 11. At the outside it is equipped
with the longitudinal ribs 12, 13 shown in Fig. 2

in section. These ribs which support the heat-

ing element within tubing 1 are so designed as
to prevent, within the limits possible, direct heat
transfer through the ribs to shaft 1. The clear-
ance beween them is sufficiently large to enable
the fluid and the vapour to have free flow and to
wash round the shaft 1. At one of the ends, the
shaft has, in addition, radial channels 16, which
terminate at a disc-shaped chamber 17 and per-
mit .of the leak of vapour 15 or of thesupply of
fluid 14.  'The condenser 19 which is cooled in a
manner well-known in the art, by irrigation or
by cooling ribs and ventilator and in which the
vapour is deposited and again introduced into the
fluid in a circular course, is connected with cham-
ber 17 through tubings 18. - A stuffing box 20 is
in addition introduced as pressure tube 21 into
the upper part of the condenser which part is
connected to a manostat by means of hose 38 for
maintaining - the pressure. 22 designates. an-
electric winding on the shaft 1, which owing to
additional heating keeps small the gradient of
temperature along the shaft.

‘This manostat consists essentially of two com-
municating vessels containing mercury of which
one is fitted with electrical -contacts. A glass
vessel 32 of a rather large diameter is at 31 fused
with a longer glass tube 34, sealed at one end and
immersed with the open end into the mercury.
The upper space 37 of vessel 34 which has the®
electrical contact studs 35, 36 arranged in'a lat-
eral bulge so as to make project them into cups
like the well-known switching relay contacts, is
preferably evacuated so that the pressure present
in space 28 and corresponding to the vapour ten-
sion is only received by the weight of the column
of mercury 29. The contact is achieved at 35
and 36 in much the same manner as for vacuum
contacts.” The vapour chamber is connected be-
tween 21 and 30 through tubings. Except for 21°
the junction can be stopped by the cock 33. 23
designates a collecting vessel for the amount of
fluid condensing in the junction line. This fluid
can be made to escape, if cock 24 is opened. This
prevents the formation of a liquid layer on the
mercury level 25. The height of the vapour
vressure and consequently of the temperature of -
the engraving roller is obtained by regulating the
amount of mercury with the aid of vessel 26 ad-
Jjustable to different height and filled with mer-’
cury and of a stop cock 27. The contacts 35, 36
are connected to a source of voltage and to an
electric. relay, through which heating windings
of the heat radiating body. 2 are connected, for
instance in parallel, or partly disconnected. The:
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contacts and cups are shifted in height with re-
spect to one another, so as to prevent them to
come simultaneously in contact when the mercury
column 29 rises. The device must also be strongly
damped in order to avoid the occurrence of me-
chanical vibrations. Owing to the fact that the
vessel containing contacts 35 and 36 is hermeti-
cally sealed, the pressure within the roller is
made independent of the outer atmospheric
pressure.

As compared with the devices used up to now
for keeping the roller at a constant temperature
in which the heating of the roller is directly ef-
fected by an electrically heated resistance, the
use of a fluid or even a gas kept at a constant
temperature, has the advantage that the heat
capacity is essentially greater than that of the
spiral, so that fluctuations in temperature are
sufficiently slow to enable them to be easily kept
within the permissible limits. In addition, the
temperature of the whole fluid is almost equal,
80 that a thermometer really indicates the ac-
tual heating temperature. whereas in the known
devices the thermometer must be placed at a
distance from the roller and from the heater.

In the new machine the maintenance of the
temperature is, in addition. reduced to the keep-
ing constant of the pressure, which is practically
more easily achievable. Furthermore, a very ac-
curate control of the heat supply can be dispensed
with, since the excess in heat acts only on the
gpeed at which the condition varies, and not on
the height of the temperature. Instead of vary-
ing the boiling pressure it is also possible to choose
the composition of the fluid, for instance of a
solution in such a manner that the desired tem-
perature is at a pressure which must be kept
constant but can readily be adjusted. As fluid
medium for transferring heat, use should be
made of water or another fluid evaporating at
the prescribed temperature under a suitable pres-
sure. The addition of salts or a mixture permits
of a favourable choice of the boiling point. With-
in the limits possible, no fluid should be lost, as
this would change the concentration or compo-
sition and thereby the boiling point. The bear-
ing of the shaft in such a manner that the end
carrying the roller is accessible, permits of easily
interchanging the cylinder. An unnecessary leak
of heat is furthermore avoided by thermically in-
sulating the bearings and similar parts from the
gshaft, as for instance, roller- or ball-bearings
only allow a small amount of heat to pass.

Besides the heating of the fluid in such a man-
ner that an electrical heating element is intro-
duced into the hollow space of the shaft, while
being electrically insulated from the fluid, the
fluid itself also can serve as current path or line
resistance. A heating by induction may also be
of advantage under certain conditions.

If lenticulated films are goffered by means of
the new device. the roller must be brought to a
temperature at which the celluloid has the re-
quired plasticity. This temperature is in general
slightly above 100° C. and it is kept constant with
considerable accuracy within fractions of a de-
gree during the working process of about 8 hours,
though the cylinder is permanently in rotation
when fllm is goffered. The cylinder is in addition
easily interchangeable and accessible and per-
mits of observing the fillm also during the goffer-
ing process. The high precision required for the
working process is secured by the possibility of an
exact adjustment of the cylinder.

1,092,279

We claim as our invention:

1. In a device for goffering films having a ro-
tatable shaft with a goffering cylinder within
which said shaft is disposed, a fluid chamber with-
in said shaft and exiending into the part of said
shaft within said cylinder, an electric heating elz-
ment disposed within said chamber, means for
supplying fluid to said chamber, and means for
maintaining the temperature of said fluid sub-
stantially constant.

2. In a device for goffering films having a rotat-
able shaft with a goffering cylinder within which
said shaft is disposed, a fluid chamber within said
shaft and extending into the part of said shaft
within said cylinder, an electric heating element
disposed within said chamber, means for supply-
ing a fluid to said chamber, means for maintain-
ing the temperature of said fluid substantially
constant, and means for maintaining the gradient
of temperature between said fluid and said cyl-
inder substantially constant,

3. In a device for goffering films having a ro-
tatable shaft with a goffering cylinder within
which said shaft is disposed, a fluild chamber
within said shaft and extending into the part of
said shaft within said cylinder, an electric heat-
ing element disposed within said chamber, means
for supplying a fluid to said chamber, means for
maintaining the temperature of said fluid sub-
stantially constant, a condenser to condense va-
por from said fluid, and connections from said
condenser to said chamber to take vapor there-
from and to return condensate thereto.

4. In a device for goffering films having a ro-
tatable shaft with a goffering cylinder within
which said shaft is disposed., a fluid chamber
within said shaft and extending into the part of
said shaft within said cylinder, an electric heat-
ing element disposed within said chamber, means
for supplying a fluid to said chamber, and means
for maintaining the temperature of said fluid
substantially constant by controlling the pressure
of said fluid in said chamber.

5. In a device for goffering films having a ro-
tatable shaft with a goffering cylinder within
which said shaft is disposed, a fluid chamber
within said shaft and extending into the part of
said shaft within said cylinder, an electric heat-
ing element disposed within said chamber, means

for supplying a liquid to said chamber to be va-’

porized therein by said heating element, and
means for controlling the pressure of said vapor.

6. In a device for goffering fillms having a ro-
tatable shaft with a goffering cylinder within
which said shaft is disposed, a fluid chamber
within said shaft and extending into the part of
said shaft within said cylinder, an electric heat-
ing element disposed within said chamber, means
for supplying a liquid to said chamber to be va-

porized therein by said heating element, means’

for controlling the pressure of said vapor, said
last-named means comprising two vessels con-
nected with each other at the bottom and filled
with a second fluid, one of said vessels contain-
ing said vapor above said second fluid, the other
of said two vessels being equipped with means
for controlling the heat of said heating element,
and said means being affected by said second
fluid.

7. In a device for goffering films having a ro-
tatable shaft with a goffering cylinder within
which said shaft is disposed, a fluid chamber
within said shaft and extending into the part
of said shaft within said cylinder, an electric
heating element disposed within said chamber,
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means for supplying a liquid to said chamber to
be vaporized therein by said heating element,
means for controlling the pressure of said va-
por, said last-named means comprising two ves-
sels connected with each other at the bottom and
filled with mercury, one of said vessels contain-
ing said vapor above said mercury, the other of
said two vessels being equipped with means for
controlling the heat of said heating element, and
said means being affected by said mercury.

8. In a device for goffering films having a ro-
tatable shaft with a goffering cylinder within
which said shaft is disposed, a fluid chamber

3

within said shaft and extending into the part
of said shaft within said cylinder, an electric
heating element disposed within said chamber,
means for supplying a fluid to said chamber,
means for maintaining the temperature of said
fluid substantially constant, a condenser to con-
dense vapor from said fluid, connections from
said condenser to said chamber to take vapor
therefrom and to return condensate thereto, and

means to maintain the pressure in said condenser 10

substantially constant.
- HANS ARNI.
JOHANNES THIRY.



