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This appllcation is a contlnuation in part of

.. mycopending application Serial Number 174,011,

-filed November 11, 1937,
This invention pertains generally to the coating

: . of metals and ‘particularly. to the coating of metals

in sheet form.
. The invention pertains more particularly to the
coatlng of sheet metal which is:to be fabricated
.ing. of the metal such as occurs in stamping,

ing, and the like.

Machine operatlons, such as the foregoing, are’

. particularly severe upon coatings or films adher-
ing to the sheet. metal, and in many instances,
it is extremely difficuit to obcam a formed object

. with. a coating or fllm system adequate for the

environment to which the ﬂnished article is to
be subjected when in use.

To illustrate, many types of fAlms and particu-
larly those made from resinous: materials, crack,

check,  striate, silk and/or peel .whén subjected

. to the foregoing mechanical opérations.
Because of the great economical advantage of

" coating the sheet metal prior to the various form--
-ing operations, the importance of a film or film

system which' will withstand the various ‘form-

ing operations wlthout lnjury cannot be over-:

“estimated.
Another quality of extreme importance, par-
: tlcula.rly in the case of certain uses to which the
finished articles are to be put, is the relative in-
solubility and chemical inertness of the ﬂlm or
film system.
.. An outstanding example of such & use is in the
" food packaging field in which meétal cans and
metal foll wrappings are extensively used.

The term food is employed herein to mean
that which is eaten or drunk or absorbed for
nourishment or otherwise ‘and includes not only
" beverages such as beer, but also substances from
“"which food is prepared examples of which are
"coffee beans, whether ground or not and tea
leaves.

In the case of cans, for example, economical'

considerations make it extremely advantageous

"can closing machine during the well known dou-

. ble-seaming can sealing operation.

- . into objects by operations which result- in draw-
L 10
. ‘bending, die-drawing, threading turning, punch- "
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For instance, the die-drawing step produces in

the can_ends not only angles of very nearly 90°
with relat.ively sharp bends, but also a peripheral
portion which is curled back upon itself.
- Afilm or film system tobe successful must with-
stand such and similar metal working operations
without peeling or rupturing or otherwise failing
in the slightest degree.

Metal caps are used in large quantity not only

"'on glass bottles but also on certain types of metal

containers, such as those for holding beverages.
In many cases, such caps are provided with
threads for engaging cooperating threads upon
the bottle or other container.
The operation for forming the threads in the

‘ metal caps is'extremely severe.

In the food packaging fleld it is, of ‘course, ab-
solutely essential that the film or film system be
not only completely insoluble and chemically in-
ert, but also completely incapable of imparting
taste or odor to the food product.

In this connection, it is & well known fact that
the ordinary tin lining is unsatisfactory in the
case of certain foods of which grape: juice, orange
Juice, and beer are outstanding examples. :

Some foods develop hydrogen sulfide upon

standing which, in turn, reacts chemically with

the tin lining to form tin sulfide. In case any of
the fron is exposed, such as through cracks, black
iron sulfide is formed.

Purthermore, in the food packaging fleld, the

packaged food stuff, after sealing of the can, is

in many cases, subjected to a sterilization treat-

* ment by the application of heat. Such treatment,

by reason of the increased temperatures involved,
greatly accelerates any reactions capable of tak-

. ing place.
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Numerous attempts have been made to find a
lacquer which might be applied over or substi-

" tuted for the tin coating. ¥Films made with pre--

to apply the film or film system to the sheet metal ~ ’

‘while in the flat. The can parts are then cut,
shaped and jotned all in & manner well known in
_-the art. Severe stresses are set up during the

" forming 'operations, particu]arly in the case of
The can ends
are again subjected to severe stresses during the

" the die-drawing of the can ends.

can closing operation,” such as by’ the seaming

viously known lacquers, as g rule, however, have
fafled to have sufficient adhesion and cohesion

‘to resist forming operations, or they have failed

to resist reaction with foods, or they have failed -
in that they have imparted taste or odor to the

“foods.

This led to the adoption of & procedure where-
by a coating composition having good bonding
properties was employed as & primer coat for a
top coat having proper food resisting ang taste
and odor characteristics, of which-the material .
known commercially as “Vinylite” is an outstand-

" chuck; seaming rolls, and cooperating parts of the 85 1ng example, In turn, this presented the further
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problem not only of finding two such coating com-
positions which would bond properly with each
other, but also of finding a primer coat which
would not impart taste and odor to the food
despite the topcoat, . .- ..o .

The product known commercially a8 ¢ Vinylite”
though deficient asa primer coat is, neverthe-
less, satisfactory as a top coat provided & proper
bond that will withstand not only the forming
operations but also the sterilization treatment
can be formed between it and the primer coat.

2,345,588 ;
‘lytically polymerized cyclopentadiene employed in

my invention are described and claimed in co-
pending application, Serial Number 194,523, filed

- March 8, 1938 by Samuel G. Trepp, and copend-

ing application Serial Number 204,786, filed
April 28, 1938, by Frank J. Soday.
The following are specific examples of the

preparation of the desired polymer.

10

In this connection, many films and dual film
systems develop a cloudiness during the stériliza- -

tion step, such cloudiness being generally referred
to as “blushing.” ‘The resulting discoloration is

15

very undesirable from the standpoint of market

appeal, since the average housewife looks with

great disfavor upon any discoloration of the in--

side surface of a can when removing food there-
from. ‘

It follows that any film or film system to be
suitable must not only be capable of resisting
“blushing,” but must in itself have an acceptable

appearance and preferably one suggesting utmost

cleanliness. - . . -

Since films and film systems of the character
under consideration are necessarily extremely
thin, the primer coat is preferably one capable

of direct contact with the food stuff without

chemical reaction and without imparting taste
or odor thereto. Certain substances which might
otherwise be satisfactory as primer coats fail be-
cause they are capable of imparting taste and
odor to foodstuffs through the top coat.

In addition to the foregoing, there are certain
metals which are extremely difficult to coat with
satisfactorily adhering films or film systems of
any character. Examples are zine, zinc plate,
magnesium and magnesium alloys, such as the
material known commercially as “Dow fhetal.”
In fact, practically all previously known resinous
coating compositions fail fo form a satisfactory
bond with these materials. .

In accordance with my invention, single film
systems and multiple film systems. having all of
the above desirable properties may be produced
by forming (a) said single film system, or (b) the

primer coat of a multiple film system provided .

the top coat is of a satisfactory character, or
(¢) the top coat of a multiple film system provid-
ed the primer coat is of a satisfactory character,
with a liquid coating composition having as a base
cyclopentadiene which has been catalytically
polymerized in a manner to impart to it desired
properties, and then permitting such fillms of
polymerized cyclopentadiene to dry with or with-
out heat. ]

Generally speaking, the catalytically polymer-

ized cyclopentadiene employed in my liquid coat-

ing composition has the following properties.. If
is soluble in benzene, toluene, chloroform, car-
bon tetrachloride and high flash naphtha, and

insoluble in alcohol, acetone, ether and water. .

For the purpose of convenience in the -claims,
these solubility characteristics will be defined by
the term “benzene-soluble,” though it is to be

Ezxample 1

1500 pounds of toluene were charged to a small
Jacketed, brine cooled kettle provided with an
agitator and a brine cooled reflux condenser.
3 pounds of boron trifluoride~diethyl ether com-
plex were then charged, agitation was started,
and the kettle was warmed to 35-40° C. After

.~ complete mixing, heating ‘was discontinued and
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the steam in the jacket replaced with brine.

A previously prepared mixture of 525 pounds
of cyclopentadiene and 500 pounds of toluene was
gradually added from a mixing tank, maintained
at a temperature sufficiently low to prevent the
volatilization of the cyclopentadiene, The mix-
ture is preferably below room temperature when
it reaches the reaction kettle.

The rate of addition was so regulated that the
contents of the reaction kettle were maintained
at a temperature between 25-30° C. while circu~
lating cooling brine through the jacket.

From 20 to 60 minutes were required for the
addition of the cyclopentadiene-toluene mixture
depending upon the efficiency of the cooling brine:
‘When addition was complete, the brine flow was
cut down so as to keep the temperature above .
25° C. but below 50°.C. and the product was agi-
tated for an additional 11% hours.

5 pounds of water weré now added to hydrolyze .
the catalyst so that the fluorine might later be
removed as hydrogen fluoride by the lime.

After 30 minutes further agitation, 75 pounds
of milk of lime (Ca(OH):) were added. The
temperature was now kept between 18-30° C.
~ After an additional agitation of one hour 130
pounds of a good grade of filter aid, such as
diatomaceous earth, was added. An additional
quantity of 70 pounds of filter aid was placed on

..., a suction filter, anfl the product pumped through

650
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understood that the actual presence of benzene .

in the solution or in the applied films is not im-
plied. Preferably, my liquid coating composition
has other distinctive properties. .Among these
properties is the ability to form a smooth, glassy,
highly flexible and extensible and tenaciously
adhering film upon drying with or without bak-
ing. .
Methods for preparing benzene-soluble cata-

70
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the filter. Any type of filter, such as a plate filter
press, centrifuge etc., might be employed.

The product was a 20% solution of the desired
polymer.. This solution may be used as such for
application to surfaces, followed by drying in an
oxygen-containing atmosphere, such as with bak-
ing. after suitable evaporation of solvent, or the
solution may be concentrated in a vacuum still
of suitable design to give a product containing
any desired. higher concentration "of polycyclo-
pentadiene, if desired. '

In the above example, the particular tempera-
tures chosen are more or less for expediency, but
it will be noted that at no time did. the tempera-
ture exceed 100° C. or even 80° C, Constant, agi-
tation and brine cooling made it possible to pre-
vent local overheating.

Ezxample 2 .

0.30 cubic centimeter of aluminum chioride-
diethyl ether complex is added to 60 grams of

toluene with thorough agitation to form & sus-

pension, emulsion or solution.

A mixture of 20 grams of cyclopentadiene and .
20 grams of toluene is added to the suspension
during the course of .12 minutes, the temperature
ranging from 26-49° C. during the addition.
The mixture is then agitated for an additional
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. hour, after which 1:cubic centimeter of water Is
added. This is followed by agitation for 15
minutes, oo : K .

10 grams of guicklime (CaQ) are now added to
the reaction mixture followed by agitation for sn
additional hour,

5 grams of & suitable filter aid are th‘en added,

and the mixture filtered, . : :
. A filtered solution. containing 164 grams of
. polycyclopentadiene is thus obtained.
" Generally speaking, ‘any other boron trifluo-
ride-organic solvent complex or aluminum chlo-
ride-organic . solvent. complex might be  substi-
tuted in the above examples. ‘
In.the above-specific examples it will be noted
_ that both the cyclopentadiene and the catalyst
. are-in diluted . formr !
,more, as pointed out -above diluted: cyclopenta-.
diene is preferably added to diluted catalyst
rather than vice versa to afford a better control

. of the speed and uniformity of the reaction and

of the amount of heat evolved and consequently

the type of polymer produced. The reaction

" runs. smoother. and is much more. easily con-
trolled on a large scale..

The addition of water to hydrolyze the cata-
lyst

the -reaction at any point, but also to remove the
corrosive and. discoloring . acid constituents. of
the .catalyst by a suitable

1yze the catalyst, although it may be added later
-if  desired... The failure to substantially .com-
. pletely remove: the catalyst  and its hydrolysis
products may: be the ¢ause of serious- discolora-
tion. The insoluble reaction products formed
during the hydrolysls and neutralization remain
behind on the filter leaving & highly purified fil-
trate. : : : s

An: example of 'the‘forma‘t‘i‘on of a single film

system in_-accordance with my invention is as
follows: - Erample A

A 249 solution of the Tesin in toluene is ap-
plied to sheet metal, such as tin plate, in such
quantities that the final resin film whether ap-
plied to one coat, or several coats with. or with-~
out, intermediate baking, will have a desired
thickness, such as the equivalent of from 4.t0 6
milligrams per square  inch of .dry
baking. ‘ o v : :
- The coated sheet, after suitable evaporation
of solvent, is placed in an oven and heated to a
temperature of 350° F\.
in order to insure satisfactory drying  during

‘which time the film takes up oxygen from the-

air without loss of adhesion, flexibilty or exten-
sibility. - A suitable baking time: is between one-
quarter of an hour and one and & half hours.
.. _'The elevated temperatures employed tfavor the

“ adding on of oxygen. : ’

- Sheet metal thus coated is ready for the most
drastic forming operations, such as encountered
in the manufacture of cans oOr other containers,
bottle -caps, ‘SCrew caps, and the like.. It will

before .addition. Further-

‘makes it possible not only to.completely re-
move the activity of the catalyst and .thus stop’

‘alkali, The alkali is
preferably. added with the water used to hydro- -

film after

for a period of 15 minutes.

3

system in accordance with my  invention is as
follows: -
i Example B

A tin plated sheet, or other metal sheet, is

“‘coated with & solution of my resin in toluene, say

of 20%  concentration, in sufficient quantity to

. secure & desired final coating weight, say of ap-

proximately 3 milligrams per- square inch after

“The coated sheet after suitable evaporation of

- golvent is placed’in an oven and baked at a tem-

. perature:of say 250°
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" ite,” which is

( F. for a period of 15 minutes,
the polycyclopentadiene: adding on-oxygen from

‘the atmosphere: during the baking.

Upon cooling; & solution - of “yVinylite” in &
mixture -of . higher boiling ketones is applied In

~ sufficient: quantity such. that -the dual film sys-

tem will have a desired thickness after drying of
the “Vinylite” film:such as with baking, say &
thickness -equivlaent to-4.to 6 ‘milligrams per

'square inch.of dry dualfilm,

“The coated sheet after suitable evaporation of
solvent-is then rebaked in the same manner as
with the primer coat. ‘ . -

It will be understood, of course, .that broadly
speaking, the top coat is not limited: to “Vinyl-
the co-polymer. of vinyl acetate

and. vinyl. chloride; but may be.a polymer of any

. of the.vinyl compounds used:as raw materials

30

. yinyl :chloride -or .vinyl

for the several vinyl resins;.e. -g.,.vinyl acetate,
chloracetate. In -fact

other types of resins may. be -adapted for appli-

. cation as the top coat over my catalytically poly-

35
.. coat of my invention may be formed. from

merized. cyclopentadiene. resin, Lo
Viny! resins suitable for use in forming the top
vinyl

" esters by known polymerization processes. The
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-co-polymerization of
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polymerization products of inorganic vinyl esters;
such as vinyl halides, or. those. of organic vinyl
esters, such as vinyl esters of aliphatic acids, may
be used. o e ‘

I prefer:to. use vinyl resins resulting from the

two.or more vinyl esters.
For example, vinyl resins having desirable prop-
erties may be prepared by the co-polymerization-
of a vinyl halide and a vinyl ester of an aliphatic
acid. w . .
Products of the co-polymerization of vinyl
chloride and vinyl acgtate in proportions renging
from about 10% to 90% by weight of the chloride
are particularly desirable. ‘

The commercial product sold under the trade

' name “Vinylite” falls in the latter category.

The foregoing vinyl resins are substantially
water-white and transparent and they are ex-
ceptionally resistant to acids, alkalies, and salts
in the presence of moisture and may be used to

- form flexible top coale waich adhere exception-

ally well to my primer coat, such top coat (ke
my primer coat) being odorless and tasteless.
To a certain extent, the characteristics of the
preferred vinyl resins .are retained when the
vinyl resin is. modified by the addition of a second
resin. or gum, a cellulose ester, or & high boiling

> solvent having plasticizing or softening action on

withstand extremely rough treatment without -

cracking, checking, striating, -silking, peeling,
| loosening, or otherwise injuring the coating.
Wlien made into cans the coating is highly
resistant - to- foods, imparts no taste -or odor
thereto, and is free from blushing during the

" . sterilization treatment. - In fact, the coating ap-
pears to-be improved during sterilization.
-. An example of the formation of & dual film

(£

the resin. - Due to this property, the vinyl resins
may be modified to. meet specific .requirements
without materially altering the chemical proper-
ties of the resins employed as the-top coat.

However, in the food packaging field, the com-
mercial product -sold under the.trade name
“Vipylite” without modification is well suited for
the purpose. .

This product is thought to result from the co-




-+ factory results. - . v
" While I have referred to “baking” broadly . -
- and to “heating in the presence’of air” or an.
“‘oxygen-containing gas” as a, means:of drying my
coating or film, it is to be understood that the .
) : 30
‘sarily take place simultaneously with the heating , ( :
y b Is;xaVeA obtained e,f . tion Serial "No. 370,138, filed December 14, 1940.
cellent results by heating or baking the coating '

or the coated object in an:inert atmosphere as,
or the like followed, 3

. with 156% vinyl acetate. RER

- Since my polyéyclopentadiene films not only

bond well to'surfaces but also are highly resistant
. to attack by foods, and do not impart taste or

(5]

odor thereto, they may be used as top coats over

primer coats of other materials, if desired. It is,
of ‘course, understood that my polycyclopenta-
diene resin may be used for both a primer coat
and a top.coat or in any other number :of coats.

‘With respect to the temperature and time of

: , 8,845,683
pébhaerization of about 85% of vinyl chloride

" In fact, other drying or hardening methods
may be employed.. - T
As an illustration, my polycyclopentadiene films
including ‘those made from cyclopentadiene con-
‘taining some methyl cyclopentadiene may be
dried or hardened by a vulcanization-iike treat-
“ment, such as is accomplished by adding a vul-
canization agent to the solution at the time of

- its’ application, or' applying the vulcanization

10

baking my polycyclopentadiene films, . I .usually .
Prefer not to exceed about 400° F, and at such -

temperatures g baking time not longer than about

" 15 minutes’ to avold any possible injury to-the

" film,: - However, in.one experiment I was able

‘to maintain a baking temperature of 425° .F, for-

70 minutes without injury to the film." Thus, al~
though my resin films may be safely subjected to

higher temperatures during baking, in general, -

agent over the-film after its application, or en-
‘closing ‘the - applied -film “in an atmosphere of
vulcanizing gas, such as HsS, or any combination
“of the foregoing; or otherwise. - The application
-of heat hastensthe drying or hardening action.

~ Films*-of ‘excellent character are obtained

© when the"applied films are dried or hardened
. 'using H2S 'with ‘the’ application of heat.
... “For example, & solution of my resin may con-

I find temperatures: up 't 350° F. and baking' "
times up to 30 minutes very satisfactory. with'
“higher temperatures thebaking time may be -

correspondingly

. taking on of oxygen by the ‘film need not neces-

“or baking. *On the dontrary,

of nitrogen, carbon dioxide;

shortened to yield similar satis-
SO T e

" “tain: dissolved HzS and after its application to
20

the meta] surface, the ‘film may be dried in an

' atmosphére ‘of HiS ‘with the application of heat.
A-baking temperature of 350° F. and 3 baking

time of 15 minutes is illustrative, e

" Vulcanized polycyclopentadiene films may nct

be oxygen-containing, and may or may not be

capable of- taking up oxygen, if exposed to the

““atmosphere or other c:’:y'ge'n-containing ‘gas, say

" -’ Similar” drying ‘procedure may be

“at a ‘greatly reduced rate.
the vinyl top-coat, if -desired.
. Reference is made to my copending applica-

“applied to

After: drying or hardening ‘my polycyclopen-

" tadiene films are, genérally speaking, insoluble,

. by exposure to the atmosphere or»o‘the’r oxygen- ..

containing medium,

‘sults from the absorption of oxygen. °

Similarly, in preparing my multiple-film sys-

tems and particularly a system including my solvents may be ‘employed - with corresponding

_ Tesin fllm and a “Vinylite” film, the drying or
"hardening of my cyclopentadiene resin film may
be secured (a) by baking or heating in an 6xygen-
containing atmosphere, or (b) ‘baking my -eyelo-

" pentadiene resin

period of time (e,
~top coating of
. ing my cyclopentadiene resin film in an inert
atmosphere, coating the baked
coeting of “Vinylite” ,
film stand or “season” in contact ' wth an
oxygen-containing atmosphere such
ing the coated article for its intended. purpose
(in the last-named case, oxygen ‘evidently pene-
" trates or seeps through the top resin film' to my
cyclopentadiene resin’ primer coat), or. (d) ap-
‘plying and heating my cyclopentadiene resin film
in-an inert atmosphere; coating with & top coat

of another resin film; such as “Vinylite,” still in

an- inert atmosphere, and heating the multiple-

film system thus formed, still in an inert atmos-
phere, or (e) any combination of any of thie fore-:.

going. g s
. ‘Bince - the resin coating resulting from (d)
wherein the entire series of operations tdke place
in an inert atmosphere is entirely satisfactory for

dditional diying or hardening of the film re-

film in an inert atmosphere but, :
. permitting it to stand or “season” in contact:

with an oxygen-containing atmosphere for a:
g.,.8 week) before applying the -
“Vinylite,” or (¢) baking or heat-:

film with the top
and then letting the dual -

as before us- .
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> “While the film"thicknesses given are: found to

“be extremely suitable for the purpose, and par-
-ticularly for food: containers, other film thick--

_ nesses may obviously be employed without de-
_‘parting from-the spirit of the invention.

While in the above specific examples toluene
" s used, it is to'be understood that other suitable

results of which benzene, xylene, ethyl benzene,
_naphtha, chloroform and carhon tetrachloride

are examples.
While the foregoing particular description has

" been ‘concerned ‘primarily with the ‘application

55

. foll. Reference is made
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' vention.'
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ally. well to my primer coat, such top coat liks -

commercial use, my cyclopentadiene resin films~
either by heat, -

may be. satisfactorily hardened
or by an oxygen-containing environment or hy
& combination of both, o : to

15
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_.Of the protective film or films to metal sheets of
.8 gauge used in the manufacture of “tin” cans,
50

It 'will be obvious that my invention is not lim-
ited thereto but may be applied to any metal
sheet material, and in fact, to metallic ¢bjects
in general whether prefabricated or not, where
-2 tough strongly adhering film or film system is
desired. -« ’
Thus, the resin film may be applied to metal
2¢ to my copending appli-
‘cation Serial No. 491,947, filed June 23, 1943,
_As an illustration, tin foil and aluminum foil,
each of whichis used to ‘package dairy products
like butter and cheese, may be so coated. If de-
sired, these materials in molten form may be
poured into molds lined: with foil coated in ac-
-cordance with my invention:
" So too, lead foil, such as is used to package tea
~leaves; may be'coated in: accordance with my in-
- Metal foil May be coated- by any desired pro-
‘ceditre, . For example,. the foil may be passed

‘through a solution: of the coating material and

the excess removed by means of doctor blades or

--Tolls, -Or a’conventional roll type coating pro-

~“cedure may be employed and the solvent removed
and/or recovered in g drying tower.

metal foil may. be strengthened by

- If‘desired,
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.. packing. it-with paper, or ‘by.laminating two or

""" more foll layers. For example, a sheet of metal '

"ol may. be coated.on one side and the coated

side pressed into contact With a sheet of paper
. or second. sheet, of foll before the coating mate-
" rial has completely.dried. This may be followed

" by coating the opposite side.of the metal foil and

" drying the film for contact with foodstuffs. On

_the other hand, metal foil coated with my dual
... film system with “Yinylite” as the top coat may

_ be hot .pressed . against paper or foil to effect
union of the materials. :
" While the invention has been more particularly
. described in connection with the coating of sheet
metal including foil in the flat, my resin film or
film system may be applied during or after any
forming operations for.converting the initial ma-
terial into the finished object.. It is generally
.useful for coating metallic objects in general,
whether fabricated from sheet metal or not, or
whether pre-fabricated in whole or in part prior
to application :of the film or film system.
While it is preferred to employ it without ad-
ditives, the addition of other substances may be
. made with consequent modified results, provided
- the: outstanding characteristics of the material

_ are ‘not substantially destroyed. The presence )

. of a polymer.of methyl cyclopentadiene per se or
a co-polymer: Or cyclopentadiene and methyl

_cyclopentadiene, or: both, in-amounts up to of ‘9

the order of from 10 to 20%’ and possibly more,
. appears to have no deleterious effect. This does

not apply to resinous materials in. general and
. extreme care should be exercised in making any
- additions. - - . : :

_changes,

with other materials, particularly if suitable, or
with my materials with or ‘without additives, or
otherwise. o ' oo

1t is to be understood that the above specific.
examples are by way of 1llustration. . Therefore,
. omissions, . additions; substitutions,
and/or modifications may be made within the
scope of the claims without departing from the
spirit of the invention. . .

I claim: ' ‘

1. A formed film-coated article shaped by de-
formation of a metallic body coated with dried
resinous polymer of = cyclopeptadiene . selected
from the group consisting of resinous polycycio-
pentadiene and resinous copolymer of cyclopen-
tadiene and methyl cyclopentadiene in which co-
polymer the proportion of methyl cyclopenta-
diene does not exceed 20%, said formed film ad-
hering tenaciously to the formed metal.

5. A formed film-coated article shaped by
drawing a metallic sheet coated with dried resin-
ous polymer of cyclopentadiene selected from the
group consisting of resinous polycyclopentadiene
and resinous copolymer of cyclopentadiene and
methyl cyclopentadiene-in which copolymer the

proportion of methyl cyclopentadiene does not

exceed 20%, said formed film adhering tenacious-
1y to the drawn metal.

3. A formed fllm-coated container cap shaped
by drawing film-coated metallic sheeting coated

. with dried. resinous polymer of cyclopentadiene

selected from:the group consisting of resinous
polycyclopentadiene and resinous copolymer of

‘cyclopentadiene and methyl cyclopentadiene in

35 which copolymer the proportion of methyl cyclo-

_pentadiene does not exceed 20%, said formed film
adhering tenaciously to the drawn metal..

4. A formed. fllm-coated threaded: container

cap shaped by drawing metallic sheeting coated

40 ith dried resinous polymer of cyclopentadiene

selected from- the group consisting of resinous

polycyclopentadiene and ‘resinous copolymer of

cyclopentadiene and methyl cyclopentadiene in

which copolymer the proportion of methy! cyclo-

By the term “homo-polymer” is meant the re-
sult of the additive combination of a monomer
and/or polymers of: the same monomer, as dis-
.tinguished from: & “co-polymer” which results
- from the additive combination of different mon-
omers and/or polymers of different monomers.
_.The presence of up:to 209 or more of methyl
. cyclopentadiene in the starting material of Ex-
. amples 1 and 3 appears to have no outstanding =
deleterious effect and the resulting polymerized - ¢8

product is defined in certain of the claims as res-
jnous co-polymer of cyclopentadiene and methyl
_cyclopentadiene in which copolymer the propor-
tion of methyl cyclopentadiene. does. not exceed
20%. The absence of all other materials poly-

merizable-under the conditions employed is pre-

ferred. In fact, for the preparation of protec-

" iive films giving the best results from every

standpoint, it is preferred. that there be present
in .the:starting materials. no substantial quan-
tities of any other materials’ (besides the.cyclo-
pentadiene and methyl cyclopentadiene) which
will form & resin under the polymerization con-
ditions prevailing.

My polycyclopentadiene films  are naturally
colored in beautiful old gold. If desired, suitable
coloring materials may be added such as dyes,
pigments, and lakes. The same applies with re-
- -spect to the “Vinylite” top coat. However, in

the food packaging field, care should be exer-
cised with respect to any additives so as not to
lower or destroy the excellent qualities of the
original material for this particular use. ‘

Since in the food packaging fleld the impor-
tant. consideration is that the resin in contact

with the food be chemically inert, insoluble in -

the foodstuff, incapable of imparting odor and
taste thereto, and strongly adherent to the en-
closing wall, outside portions of the container
or foil may be left uncoated, or may be coated

-1

. pentadiene does not exceed 20%, -said formed

film adhering tenaciously to the drawn metal in-

" cluding the threaded portion thereof.

5. A formed film-coated food container shaped

- by deformation of metallic sheeting coated with
) dried resinous: polymer -of cyclopentadiene se-

lected from the group consisting of resinous poly-

cyclopentadiene and resinous copolymer of cyclo-

‘pentadiene and methyl cyclopentadiene in which

copolymer the proportion of methyl cyclopenta~-
diene does not exceed 20%, said formed film ad-
hering tenaciously to the formed metal. »

6. A food package comprising ‘formed film-

" coated metallic sheeting shaped by deformation

of metallic sheeting coated with a primer coat
of dried resinous polymer of cyclopentadiene se-
jected from the group consisting of resinous poly-
cyclopentadiene and resinous copolymer of cyclo-
pentadiene and methyl cyclopentadiene in which
copolymer the proportion of methyl cyclopenta-
diene does not exceed 20%, and a top coat of
dried resinous copolymer of vinyl chloride and
vinyl acetate, said package for food having at
least the surface thereof which would otherwise
come in contact with the food to be packaged
coated with the formed flim, said formed film ad-
hering tenaciously to the formed.metal.

7. A food package comprising formed film-
coated metallic sheeting shaped by deformation
of metallic sheeting coated with dried resinous




6

polymer of cyclopentadiene selected -from the: |

group consisting of resinous polyeyclopentadiene
and resinous copolymer of cyclopentadiene ‘and
methyl cyclopentadiene in which copolymer the

proportion of methyl cyclopentadiene "does not -

exceed 20%, said food package having at least
the surface thereof which
“In contact with the food to be packaged coated
with the formed film, said formed film adhering
strongly to the formed metal. B v
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, '1with-’i-és_i__r'1‘oii_§*p61yniér of cyclopentadiene select-
- /. ed from’the group consisting of resinous - poly-

. cyclopentadiene and resinous ‘copolymer of cy-

would otherwise come -

10

8. A formed film-coated article shaped by -

body coated with an oxidized

drawing a metallic X
formed film adhering tena-

resinous film, said

“coating, applying over

clopentadiene -and methyl cyclopentadiene in
‘which copolymér the broportion of methyl cy-

 clopentadiene does not exceed 20 %, drying said

said first-mentioned coat-

ing: a7 second’ coating of resinous ‘copolymer of

" vinyl chloride and vinyl acetate, drying said sec-

ond-mentioned ‘coating, and subjecting the coat-

“ed sheeting to shaping_operations to produce said

. formed article,

ciously to the formed metal and being comprised

preponderantly of oxidized resinous polymer of
material containing at least one of a group con-
sisting of  (a) cyclopentadiene and (b) cyclo-

15

13. A process for producing & formed coated

.article’ with 'a formed protective layer of syn-
‘thetic resin which’

comprises coating metallic

material from which the article is to be formed

" ‘with a small’ proportion of resinous polymethyl

pentadiene in admixtire with up to'20% of meth-

¥l cyclopentadiene as substantially the only resin
forming content of said material. - E '
9."A formed film-costed article shaped by
drawing a metallic sheet coated with a small pro-
portion of dried resinous bolymethyl cyclopenta-

- diene’in  admixture with
" clopentadiene, said ‘formed film adhering tena-
- elously to the drawn metal, and the proportion

. shaping

dried ‘resinous polycy-
25.

“of ‘polymethyl cyclopentadiene in said admixture

not exceeding 20%, )

~ 10. A process for producing s formed. article
.- coated with .a formed protective layer of syn-
-*--thetic resin'which comprises coating metallic ma-
- terial from'which the
-resinous polymer of. ‘cyclopentadiene: selected

article is to be formed with °

30.

from-the group consisting of resinous -polyeycelo- -

- -pentadiene " and resinous ‘eopolymer of cyclo-
“‘pentadiene and ‘methyl
copolymer the proportion:of methyl cyclopenta-
- : diene does. not -exceed- 20%, drying.said coating,
 and subjecting the coated
+-operations to produce a formed article.

cyclopentadiene in which °

Mmaterial to shaping '

40

. 11. A method for producing a coated can cover B

having sharply. bhent. coated: portions from - me-
tallic sheeting which comprises - coating  said
.sheeting from which the can cover is to be formed
»»with.resinous polymer of cyclopentadiene selected

from the group consisting of resinous polycyclo-

pentadiene: and  resinous ‘copolymer . of . cyclo-
pentadiene and methyl cyclopentadiene in which
copolymer. the proportion of methyl cyclopenta-
diene. does not. exceed 20%, drying said coating,
cutting a blank of the desired shape from said
sheeting, and die-drawing said. coated blank to
the desired can cover shape having said sharply
bent portions. .

12. A process for
article .coated with

producing a formed metallic
a formed protective layer of

synthetic resin which comprises coating metallic - -

-sheeting from which the article is to be formed

“resinous polyeyclopentadiene

in admixture with resinous poly-
cyclopentadiene -said proportion of polymethyl
cyclopentadiene  hot exceeding 20%, drying said
coating, and subjecting ‘the coated material to
operations to produce g formed article.

14, A formed - film-coated article shaped by
deformation“of ‘& metallic body coated with a
primet: coat of dried resinous polymer of cyclo-
pentadiene sélected from the ‘group consisting of
and resinous co-
polymer  of cyclopentadiene and methyl cyclo-
‘pentadiene in which copolymer the proportion of
methyl-¢yclopentadiene does not exceed 20% and
a topcoat.of dried-resinous polymerized vinyl es-

cyclopentadiene

“ter;-said formed film adhering tenaciously to the
“formed metal,- .. - .

- 15:"A’ formed :film-coated ‘article shaped by
drawing a metallic sheet coated with dried resin-
0us polycyclopentadiene; . said formed film ad-

“hering tenaciouslyto the drawn metal.

16. A formed film-coated can shaped by draw-
ing a metallic sheet coated with dried resinous

‘polycyclopentadiene, - said: formed film adhering

tenaciously to the drawn metal.
- 17. A formed- ‘film-coated article shaped by

. -Qrawing tin plate coated with dried resinous poly-
" -eyclopentadiene, said ‘formed film

adhering tena-
ciously-to the drawn metal, S
18. A formed film-coated article shaped by

-drawing an iron ‘sheét coated with dried resinous

polycyc]opentadiene; said formed film adhering
tenaciously to the drawn metal, :
19. A formed film-coated can shaped by draw-

‘ing a metallic body: coated with an oxidized resin-
‘ous film, said formed film
- to the formed metal and

adhering tenaciously
being comprised pre-

bonderantly of ‘oxidized resinous polymer of ma-
s terial containing cyclopentadiene as substantially
the-only resin forming content thereof,

NEWCOMB K. CHANEY.




