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T
This . invention relates: to. tHe: production. of
glossed or embossed surfaces.on.lacquered paper
and tHermoplastic sheets.or thermoplastic.coated
sheets.

2
high-frequency. generator. T for passing a Righ-
frequency current.through.the coil 5. The.coil
§.is. hollow as.indicated.in.Figure.3 and has:con-
nections 8 to.a.water.pump.(hot.shown). for. cool-

Heretofore in produciiiz;a highly glossed’surface g ing. the.coil. in.operation.. The generator. T may
on paper havihg a.lacyuer. or plastie. coating. it have.a frequency of:the.order. of.orne megacyele.
Has been necessary. to. use elaborate equipment for The roller: 3.is. preférably. made. of, a. dielectric
heating and: coolifiz. the. plastic: material. The material_such as.porcelain.or. glass: 18- Having. a
method and apparatus of ‘my ifivention are.cap- thin. coating of. metal suech. as nickel, Kovar,.or
able of producing. glossed.or-embossed surface jp any. other suitable metal.. The. metal coating._ il
on lacguered paper witli grestirapidity and’a very raay he smooth._and highly, polishied to. put.a High
small expendifure of Heat. ] gloss . on. tHe. thermoplastic - coating, or, may Be

The apparatius consists of a metallic roller over provided withi.a désired.dgsign. for.embossing the
which tHe Icquered paper i$ run with the lac- thermoplastic codfihg,. The.coil € may. consist of
quered’ surface againist” the roller. A.long coll, ;5 tivo hollow rods spaeed about.as shown in Fig-
energized™By High frequency currents, ieatsa nar- ure: 3;or.may, take .any other. form known in. the
row-longitodifnal strit.of tHe roller to a sufiiciént art.ofindiiction Heating..
temperature to plasticize thelacquer coating;. As THe._operation.of my apparatus.is as.follows:
the lacquered. paper- continues ifr contact with THe sheet I:¥aving.,a. tHermoplastic coating.is
the roiler. beyond- thHe Heatéd stripy thereof, the .y fed.from tHe roller.2 onto tHe roller 87 A narrow
Iacquer- is- cooled” and” solidifies: Thus changes Tongitudinal strip 15 along the circumférence of
ifrthelacquered surface due to cHanges of curva- tHe roller. 3" is. Heated by-the eddy currents:in-
ture before the lacquer is solidified’is prevented. duiced by the coil” 6" to- a. temperature above the

The object” of° my-invertiomr is to” rapidly and temperatire of” plasticity - of* the- tHermoplastic
efficiently produce - desired surfate- on. paper ox coafing: Thus the: coating - is- plasticized and
or- other sHeets Having- a- thermoplastic: coatiirg. acguires, @ surface- corresponding to-that of the

" Another object of my- invention: is” to-Ueat a rollerg; The sheety contintue round thie roiler past
tHermonplastic matarial*rapidiy without:using tlie tHe idler 5., Sinee the-heat'is-dissipated in- the
extremely High frequenciésand High-voltages. re=- roller-very rapidly-because oy = very narrow thin
gquired’in dieleetri¢ Heating: 3¢ stiip thereof is heated; the thermoplastit-coating

Still ancther oWject of my-itiverrtion-is-to-Heat
a: thermoplastié- material’ so~ tHat’ the Heating is
substantislly independent-of theetectrical proper»
tiésof tHethermoplastic niaterial:

THe invention- will’ be- filly~ understood’ fiom: ;

the: following: descriptionr amt* tie~ drawing in
whieh: )

Figure: 1" i~ g perspective-vidw-of’ ohe embodi-
mentiof my-invention: ;

Figure: 2" is7ar detail*sectioral view of ‘tiie roller
and the material to be treatbe!

Figure® 3 1§ an end® view  of a- portion: o my
spparatiusindicating the operatiémthereof?

Referring t6 Figure 1" thers 1§ sHown tlie” paper
or-otHer sheetmiaterial § which-rhay consist-ol'a
Base-material” H (SesPigure-2): Having -z glazed
surface- [3amdia tHermoplasticconting 147 Cén=
eraily the- tHermoplgstie: coating~ 1§ a- lacquer:
The gheet I i fed from- a7 velter-2°and is trained
over snothey rollér 3 onto~ o fhalirollér-4:
rollersmny Pe dFiven By anysultabletnesns. One
or-miore- idler roflers: B miay” He provided to- Hold
tHesshest | agaifst tHe roffer -3 A suithble coil
§2ewtbndd aeross:tHe entive roMer $in very-ciose

"

proxintitytiereto: THescoil 4% commeeted tortiie |
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is-cooled and solidiffedbefore reaching the-portion
{$ of the roller-3°. 'THesheet"I"leaves the roller:3
Beyond: tHe region . 16 and’ then- tHere is no pos=
sibility ofthe-thermoplastie-coating tearing away
from. the- base of* ther sheet or. of cracking- or
othierwise developing flaws: The speed of the
roller-3 and the temperature towhich it is-heated
by the indirction coilmay be adjusted so that the
tHermoplastic: material’ is: plastic¢ized” only to- 2

~yery-small depth- thereof inrordér to-reduce the

possibility of ifnpaititig-the materiall.

Althougli T Haverdéseribed s singlérembodiment
of* my, equipment- and” only-one: preférred” appli-
cztion thereof: it will:te obvitus to those: skilled

it the art-that-my-invention: can pe applied’ to

otHer materiagls: and . that various. elements of my
invention may be-varied.within the scope of ‘my
claims.

Tclaim:. .

1.. The mettiod of imparting a.désired surface
to. o thermoplastic: coating on. & long. sheet” of
matarial” comprisifiz; tHe steps ofi.running, the
material’ over:a roller-Havinp an imprint of the
desired’surfice with- tHe coatifig;against the sur-

- fagece- of said” roller; Hesting- successive narrow
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strips taken transversely to the circumference of
said roller in time succession to a temperature
which causes the porfions of said coating which
are in contact with said strips during said heat-
ing to plasticize. and receive the imprint of said
roller, and continuously abstracting heat from
said entire roller.

2. The method of imparting a desired surface
to a thermoplastic coating on a long sheet of
flexible material comprising the steps of: run-

ning the material over a metallic roller having

an imprint of the desired surface with the ther-
moplastic coating held against the surface of the
roller, subjecting only successive narrow strips
taken transversely of the circumference of said
roller to a high frequency electro-magnetic field
of such magnitude as to raise the said strips of
said roller successively to a temperature sufficient

to plasticize said thermoplastic coating, whereby

said thermoplastic coating receives the imprint
of said roller, abstracting heat from said roller
at all points of the surface thereof, and main-
taining said material in contact with said roller
until completion of a heating and subsequent
cooling operation has been completed at each
element of area of said thermoplastic material.

3. The method of imparting a desired surface
to a thermoplastic coating on long flexible sheets
of material comprising the steps of: running the
material over a metallic roller with the thermo-
plastic coating against the surface of the roller,
inducing eddy currents In successive narrow
transverse strips of the circumference of said
roller, said eddy current being of such magni-
tude as to raise the temperature of said strips
of said roller successively above that réquired to
plasticize said thermoplastic coating, cooling said
entire roller, and maintaining said material in
contact with said roller until said heated thermo-
plastic coating is cooled and solidified.

4. Apparatus for heating a thermoplastic sheet
of material comprising, a metallic roller, means
for rotating said roller, means at a fixed loca~
tion for inducing high frequency current in suc-
cessive thin narrow transverse strips only of the

circumference of said metallic roller during the
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rotation thereof, said metallic roller being else- .

where subject to cooling, said high frequency cur-
rent being of sufficient magnitude to raise the
temperature of said strips while adjacent said
fixed location only to a value higher than the
temperature of plasticity of said thermoplastic
sheet, and means for running the sheet over the
metallic roller and against the metallic surface
thereof to and beyond said fixed location until
said thermoplastic sheet is cooled and solidified.
* 5. Apparatus for imparting a desired surface
to -a thermoplastic coating on a long flexible
sheet of base material comprising, a roller, said
Toller comprising a relatively thin layer of metal

secured on a relatively thick base of dielectric

material adapted for rapidly abstracting heat
from said thin layer of metal; means for run-
ning said flexible sheet over said roller with said
thermoplastic coating held against said metallic
surface of said roller; a coil extending along and
adjacent to the entire length of said roller ex-
ternally thereof and subtending g very small arc
oi the circumference thereof; means for supply-
,ing high frequency current to said coil for heat-
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ing a portion of said layer of metfal located ad-

Jacent to said coil and thereby a corresponding
‘portion of said thermoplastic coating; and means
for maintaining said thermoplastic coating in
contact with said roller beyond said very small

(]

4
arc for a time sufficient to accomplish cooling
of said thermoplastic coating below the tem-
perature of plasticity of said thermoplastic coat=
ing before separating said sheet from said roller,

6. Apparatus for imparting heat to a thermo-
plastic flexible sheet of material comprising, a
rotating roller formed of a. dielectric materia.l
and having a thin metallic layer on the exterior
surface of said rotating roller formed of a di-
electric material, means at a fixed location for
inducing high frequency current in successive
narrow transverse strips of said metallic coating
during rotation of said roller, said high fre-
quency current being of such intensity as to raise
the temperature of said heated strips in succes-
sion above that of the temperature of plasticity
of said thermoplastic sheet, means for maintain-
ing said sheet against said roller over a con-
siderable arc thereof, said considerable arc in-
cluding arc portions at and beyond said fixed
locations in the direction -of rotation of said
roller, and means comprising said dielectric ma-
terial for rapidly abstracting heat from said thin
metallic layer and thereby rapidly cooling said
successively heated strips as they pass beyond
said fixed location during rotation of said roller,
whereby the thermoplastic sheet in contact with
said roller is cooled to a temperature sufficiently
iow to enable solidification of said thermoplastic
sheet.

7. The method of subjecting a long traveling
sheet of material to rapid heating which com-
prises running the material around a metallic
roller, subjecting successive: narrow very thin
transverse strips of said roller to a high fre-
quency electro-magnetic field to heat only the
said successive strips of the roller, and cooling
said strips rapidly after their subjection to said
high frequency electro-magnetic field, whereby
successive portions of said sheet in contact with
the said successively heated and cooled strips are
momentarily heated thereby and thereafter
cooled thereby.

8. Apparatus for rapidly heating and then cool-
ing a long moving sheet of thermoplastic mate-~
rial which comprises, a metallic member having
a relatively large area thereof continually in con-
tact with said sheet, means at a fixed location
for inducing high frequency eddy currents.in said
metallic member and concentrating said eddy cur-
rents in a relatively narrow strip only of said
relatively large area of said metallic member
which is in contact with said moving sheet to
heat the said strip only to a high temperature
sufficient o plasticize said material, and means
for abstracting heat from all portions of said
metallic member continuously, whereby a portion
of said sheet is rapldly heated while said por-
tion of said sheet is adjacent said fixed location
and is cooled after said portion of said sheet has
passed said fixed location.

9. Apparatus for heating a long sheet of ther-
moplastlc material comprising a metallic rotat-
ing roller, means for continuously abstracting
heat from all portions of said metallic rotating
roller, means for running said sheet over and in
continuous contact with said metallic roller,
means for inducing high frequéncy current over
a small area only of the periphery of said metallic
roller, said high frequency current being of suffi-
cient intensity to:heat the said small area of
said metallic roller to a high temperature suffi-
cient to plasticize said thérmoplastic material,
and means for maintaining said sheet in contact
With a relatively Jarge area of said metallic roller
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including said small heated area of the periph-
ery of said roller and a coated area advanced in
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the direction of rotation of said rotating roller 2‘2111321'27 Wml;lz,ll{n e Oct. 15, 1940
to cool said thermoplastic material to setting 21 3181111 Steinberg-e_r"____:__:___ Ma:y 4: 1943
temperature. 5 2319174  Wilson — oo May 11, 1943
2,324,068 Crandell .o July 13, 1943
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