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Unsafe Plastic Containers
By W. H.

(Editor's Note: At the regional SPMC meeting held in
April, 1972 in Milwaukee in connection with the Central
States Numismatic Society convention, several members
engaged in an animated discussion about the relative
merits and safety of the various mounts and containers
made for paper money collectors. The following reports
on this subject are reprinted from Vol. VIII, Nos. 1 and 2
of The Canadian Paper Money Journal, official publication
of The Canadian Paper Money Society. They were writ-
ten by its Editor, William H. McDonald, whom we thank
for the privilege of publishing his important study.)

1. Progress Report

THIS could perhaps be described as a report indicat-
  ing lack of progress—quite a lot of information

but nothing too clear-cut or definite yet.

Perhaps it would be timely to furnish an outline of the
available information on the subject and what led up to
the announcement in the last issue of the Journal, page
no. 113. that some containers are unsafe for paper money.

This subject has been raised on different occasions in
the past. In the Rag Picker, the official publication of the
Paper Money Collectors of Michigan, Volume IV. Issue
No. 3 of July, 1969, Mr. John H. Bragg wrote that he
had notes ruined after being stored in plastic pages. He
described the problem as an oily film on the surface of
the plastic. Apparently he was inserting notes directly.
without plastic containers of their own. into the pages of
three ring binders.

In the next issue of the Rag Picker, at page no. 147,
Mr. Frank G. Burke reported similar damage. This was
followed up by a further confirmation of the presence
of an oily substance on these plastic pages, the "soft"
plastic, by the way, by Mati Tiitus (Volume V, No. 1,
Jan. 19701, who had an alternative suggestion on what
can be used. He suggested acetate sheets used to house
postage stamp first-day covers. Mr. Tiitus included in
his article some excellent criteria on what constitutes the
"ideal" paper money album that is well worth reading.

One of the reports that caused concern was a brief
reference in the Winter 1971 issue of THE ESSAY-PROOF
JOURNAL, Volume 28, No. 1, which read as follows:

BETTER PROTECTION FOR MUSEUM COLLECTION

The valuable collection of stamps housed in London's
National Postal Museum is to be better protected from
long-term deterioration. Laboratory tests by the British
Post Office have shown that the use of polyethelene
terephthalate, a type of transparent film, is the most
suitable method of protecting stamps from physical
damage without itself being dangerous to the collection.

At present polyvinyl chloride is used for this purpose,
and although there is no evidence of its actually causing
damage, it may with age produce hydrochloric acid. An-
other danger is that substances which are added to
soften certain plastics may exude and affect dyes.

Barbara R. Mueller, the able Editor of THE ESSAY-
PROOF JOURNAL has since advised that this information
was taken from British Post Office press releases, adding
her concern about the properties of the various products

McDonald

used to house paper money, particularly vinyl plastics.
She kindly suggested some additional sources of informa-
tion which are being followed up.

The evidence was thus building up and came to a head
when the result of some research into this subject by
Harry M. Eisenhauer of Oromocto, N.B., one of our
Executive Directors, was made known. Because of his
concern about his fine collection, Harry made a number
of enquiries and is now making some tests, himself. He
took the matter up with the Dow Chemical Co.. of Sarnia,
Ont., furnishing them with all known plastic containers,
including the vinyl and cellophane types. The response
he got was that all of them could be harmful. He then
sent one of the "no-glare" kinds (frosted), obtainable in
the United States (perhaps only from Wm. Donlon? ),
and this was cleared by Dow as suitable to use. It is not
clear from Harry's correspondence what tests Dow per-
formed and exactly what they found wrong with each.
This is being followed up, also.

It was at this point that the warning was sounded be-
cause it seemed possible that many collectors were likely
using one or more of these holders and thereby running
the risk, depending on how dangerous they are, of dam-
aging or even ruining good and valuable notes.

Since then, a number of enquiries have been made,
the chief of which has been to the National Research
Council of Canada. Four different holders were fur-
nished and the initial report indicates "visual surface
contaminates" were present on three of the four. It has
not yet been determined what damage these contamin-
ates might do. The plastic holder given a clean bill
of health was the same one cleared by Dow Chemical.
N.R.C. has also furnished technical reports from "Modern
Plastics Encyclopedia 1970-1971" covering cellulosic film
and sheet and polyester film which "are recommended
plastic film for your type of application." These reports
are highly technical and need further clarification to de-
termine their relevance to this problem.

Further enquiries are being made and attempts will be
continued to clarify some of the information already ob-
tained. A further report, hopefully the final one, will be
contained in the next issue of the Journal.

U. Definitive Report

Perhaps this further report should be entitled SAFE
PLASTIC CONTAINERS because I can now report with
some confidence that the results of my enquiries are at
last positive.

It seems reasonably clear that safe plastic containers
are those being made from the following two films:
("film" is the trade term to describe sheets of material) :

1. Cellulose acetate
2. Polyester

The culprit appears to be polyvinyl chloride film, the soft
or flexible plastic or vinyl sometimes referred to as thermo-
plastic. Another similar film is polypropylene (prolon,
etc.). I'll say more about these later.
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Cellulose acetate films are manufactured by Eastman
Kodak under the trade name KODACEL and marketed in
Canada by Plastic and Paper Sales Limited, 140 Sunrise
Avenue, Toronto 375, Ontario. They are also manufac-
tured by the Celanese Corporation under the trade name
FORTICEL (and perhaps other trade names).

Another name for polyester film is Polyethylene tereph-
thalatet, the material referred to in the British Post Office
press release mentioned on page 16 of Volume 8, Number
1 of the Journal. Polyester film is manufactured under a
number of trade names such as:

CELMAR (Celanese)

MYLAR (Dupont) (The Canadian subsidiary is Dupont
of Canada Limited, 789 Don Mills Road Suite 1103,
Don Mills, Ontario).

Eastman Chemical Inter-American Limited report that
Eastman Kodak do not at this time produce a polyester
film. Rather they manufacture polyester plastic pellets
and sell them to plastic processors.

In order to have full details on the characteristics of
both these types of film the following technical description
based on the reports referred to on page 21 of Volume 8,
Number 1 of the Journal is now included.

CELLULOSIC FILM

Film and sheeting produced from the four commercial
types of cellulosics—cellulose acetate, cellulose acetate
butyrate, cellulose triacetate and cellulose propionate—are
characterized by crystal clarity; wrinkle, grease and water
resistance ; dimensional stability ; and high gas perme-
ability. They are good electrical insulators, show low
static build-up, and have medium water-vapor transmission
characteristics.

Acetate and butyrate film and sheet can be produced
by extrusion or solvent casting, triacetate is generally
solvent cast, and propionate is usually processed by extru-
sion.

Solvent cast film generally has better gage uniformity
and greater clarity than extruded film. Film or sheet pro-
duced by dry extrusion is most often used for post-forming
operations where original brilliance is not required, al-
though sheeting may be press polished if desired.

Cellulosics can be printed by a variety of methods—
letterpress, offset, gravure, flexographic or silk screen.

CELLULOSE ACETATE

Acetate film plays an important part in the packaging
of paper products, soft goods and novelties, and forms the
windows of folding or set-up boxes.

Probably the largest markets for acetate sheeting are
blisters, skin packing and transparent, rigid containers.
Acetate is easily formed, does not become brittle or de-
teriorate with normal aging, has no objectionable odor
and is available in a wide range of transparent, trans-
lucent and opaque colors.

Nonpackaging applications for cellulose acetate range
from uses as magnetic sound-recording-tape base, instru-
ment-dial crystals, pressure-sensitive tape, electrical in-
sulation, book covers, gold-stamping foils and metallized
ribbons to (in heavier gages) machine guards, welders'
shields, safety lenses, glazing materials and eyeglass
frames.

CELLULOSE TRIACETATE

Triacetate film is readily cut, punched, creased, folded
or pressure formed although it is not recommended for
vacuum forming. With this one exception, it is handled
the same as acetate. Its ability to take continual flexing
accounts for its popularity in albums, price books, trans-
parent folders and formed index tabs for files.

Triacetate is less moisture-susceptible than diacetate
sheet, and therefore is more dimensionally stable. The
unusual resistance exhibited by triacetate to grease, oils
and many solvents permits printing without distortion,
even on stock as thin as 1 mil, and use of triacetate sheets
for shims and gaskets. Triacetate shows outstanding re-
sistance to distortion under heat. This quality, together
with a dielectric strength up to 3700 v/mil, depending
upon thickness, makes triacetate foil and film ideal for coil
forms, core and layer insulation and for nonconducting
separators between electrical components. Triacetate film
is also used as a base for magnetic recording tapes in
thicknesses of 0.001 to 0.00142 inch. Stock 0.005-in.-thick
triacetate has long been the standard in motion picture
sound-track recording.

CELLULOSE PROPIONATE

A tough material exhibiting impact strength over a
wide range of temperatures, cellulose propionate has good
dimensional stability, excellent transparency, good grease
resistance and freedom from discoloration and embrittle-
ment upon aging. Formulations meeting FDA require-
ments are available. Cellulose propionate is free of ob-
jectionable odors.

This material can be thermoformed easily and finds wide
usage in blister packages and formed containers requir-
ing high impact strength. It is an ideal material for
metallizing. It is also used in safety goggles, motor covers,
shipping trays, signs and displays.

CELLULOSE ACETATE BUTYRATE

Cellulose acetate butyrate is used in skin, blister and
contour packaging applications. Additional uses include
decorative plaques, machine guards, toys and outdoor
signs. Available in continuous rolls, butyrate sheet lends
itself readily to vacuum metallizing.

The outdoor-sign field is an especially important outlet
for butyrate sheet. Specially formulated sheet offers all-
around weather durability, high impact strength, color
stability and ultraviolet resistance. Skylights, pleasure-
boat tops, curtain walls and small weather shelters are
additional applications.

POLYESTER FILM

The extremely high dielectric strength, tear strength
and heat resistance of polyester films make them widely
applicable in electrical, electronic, photographic, tape re-
cording and packaging end uses. It is reliably estimated
that domestic usage currently runs well over 100 million
lb./yr. and continues to grow at a rate of about 10%/year.

These tough films are produced from a linear condensa-
tion polymer, polyethylene terephthalate, which was first
produced in England. Available thicknesses vary from
0.15 mil to 14 mils (0.00015 to 0.014 in.) in film widths
up to 60 inches. Physical properties of the biaxially
oriented film can be varied over a fairly broad range to fit
precise end-use requirements.

Polyester film readily accepts printing, embossing, coat-
ing, metallizing, dyeing and laminating to other materials.
The film's outstanding strength means that thinner gages
can be used in many applications, providing a greater
yield/lb. at significantly lower cost.

MAGNETIC TAPE

One of the largest uses for polyester film is as a sub-
strate for magnetic tape. Polyester is the principal back-
ing for all magnetic tapes, including computer tape, in-
strumentation tape, video tape (both Helical and Quad-
ruplex) as well as audio tape in open reels, cartridges
or cassettes.

PACKAGING

The particular requirements of the packaging field have
given rise to several types of polyester film: standard
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film (available in different degrees of clarity), heat-shrink-
able film and formable film. Over three-quarters of the
polyester film currently used for packaging is for food
items.

In nonfood packaging, polyester film has wide use in
carton windows, direct overwrap or as a bag film where
its high strength temperature resistance and high clarity
are required.

STATIONERY, MICROFORMS
Polyester film is widely used in stationery applications

as book covers, edge reinforcements, index tabs, decorative
trim and clear sheet. Stiffness, tear resistance and flat-
ness of the material combine with its high clarity to make
it the material of choice for use in these applications.

Microforms (microfilms, microfiche, etc.) demand a film
base with excellent optical properties. For clear sharp
reproduction, optimum transparency is required.

Polyester film is virtually colorless and has light trans-
mission and haze values that are equal or superior to those
of any other film. Polyester film's ability to transmit
ultraviolet light and to hold a diazo coating make it the
best possible base for diazo duplication microfilm and
microfiche. Superior tensile strength and dimensional
stability enable polyester film to stand up to machine and
manual operating and processing conditions that are far
in excess of those normally required for microform
systems.

DRAFTING, REPRODUCTION

Major end uses of polyester film are found in tracing
sheets/drafting film, diazo-sensitized reproduction film
and scribe/peel film. Polyester is the preferred medium
for these applications because of its sheet flatness, dimen-
sional stability over wide ranges of temperature and
humidity, surface smoothness, and resistance to cracks,
tears, nicks, peels and wrinkles. Clarity to ultraviolet
radiation, ability to resist yellowing or brittleness in an
archival situation, high flex life and chemical inertness
provide further inducements to the use of polyester film in
reproducing machines.

Sizable applications for polyester film also exist as a
photobase for X-ray, amateur and professional films. It
is employed as a layout base for color-separation work and
as a masking film base in the graphic arts industry. In its
heat-stabilized version it is a favored choice as a base for
xerographic transparency films.

So much for the technical aspects.

Cellulose acetate has been given several favourable and
specific recommendations for use in paper money related
applications which I can now report on as a result of
my most recent enquiries. In the booklet HOW TO
CARE FOR WORKS OF ART ON PAPER by Francis
W. Dolloff and Roy L. Perkins. Chief and Assistant
Conservators of the Department of Prints and Drawings.
Museum of Fine Arts, Boston, reference is made on page
14 to protecting works of art on paper by using sheets
of cellulose acetate. However, a word of caution is ex-
pressed that this material should not be used for perma-
nent storage because of the dust-attracting static electri-
city sometimes present. This is the only reference I have
found to this problem and of course, it should not affect
paper money stored in containers which are tightly
enough closed to prevent dust particles entering and ad-
hering to the surface of the paper. Harold W. Tribolet,
Manager of the Graphic Conservation Department of R.
R. Donnelly & Sons Company of Chicago (refer to C.P.M.
Journal, Volume VI, No. 2 and Volume VI, No. 3) ad-
vises that many of his company's clients use Markilo en-

velopes made of Lumarith L-822, a cellulose acetate film
manufactured by the Celanese Corporation of America.
Mr. Tribolet advises that about twenty years ago he had
correspondence with the Celanese Corporation concerning
this particular plastic and was convinced that it was a
safe film. Consequently he was able to recommend
Markilo envelopes and has not to date been aware of any
problems that have resulted. I have not yet had an op-
portunity to write to the Celanese Corporation for details
as on what companies these materials are marketed
through, but will do so.

A further reference to cellulose acetate film may be
found in the prestigious work THE CONSERVATION
OF ANTIQUITIES AND WORKS OF ART by H. J.
Plenderleith. On page 91 reference is made to the use
of cellulose acetate as a mounting sheet to support draw-
ings. A footnote refers to the material as CELASTOID,
a Celanese product. Obviously this is a British trade
name or one that is no longer used.

By the way, the only reference to "frosted" containers
which I have yet obtained (you will recall such a con-
tainer was the only one given a clean bill of health by
both Dow Chemicals of Sarnia and the National Research
Council, Ottawa) is to two "non glare" films manufac-
tured by Eastman Kodak of cast cellulose, one a half
density matte—the other a full density matte. These are
manufactured under the name KODACEL and are of
cellulose acetate.

Referring now to the unsafe film, polyvinyl chloride
and polypropylene, I have confirmed that the surface con-
tamination referred to previously is the "migration" or
"bloom" resulting from a substance, the "plasticizer,"
which is added to the polyvinyl, polypropylene and cer-
tain other plastics to soften them. This plasticizer has
the feel of an oily substance and at a certain angle of
light has a rainbow effect similar to that of gasoline on
the surface of water, although in some plastics a very
small quantity may be used and it may not be visible to
the naked eye. I have not yet been able to determine the
amount of damage that this plasticizer migration will do
to paper money. Obviously if present in sufficient quan-
tity, it will stain and this could in effect cause discoloura-
tion. Whether in time it would acidify and therefore
disintegrate some paper, probably not the fine rag types
to the same extent, or possibly affect the dyes in the
inks is not known. It is of sufficient concern, I believe,
to be completely avoided and this would include the use
of polyvinyl chloride three-ring binder pages.

This would, moreover, apply even though cellulose
acetate or polyester individual containers are used to
house the notes that are inserted within the three-ring
binder pages because with repeated handling over the
years there is the danger that the oily substance (plasti-
cizer) from the polyvinyl pages may be transferred to
the notes.

To know certain of the characteristics of all these films
will help to give a better understanding of these matters.
Polyester is the strongest of them all, cellulose acetate
is the clearest and, of course, polyvinyl chlorides
("P.V.C." ) and polypropylenes are the weakest and least
clear. The price of polyester is about $1.50 per lb.,
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acetate is $1.00 per lb., P.V.C. is 60c, and polypropylene
is 45c-50c.

At this point, I should perhaps sound a warning.
Plasticizers can also be added to acetates and to poly-
esters, and this tends to reduce the cost of each, roughly
in proportion to the amount of such plasticizer (and per-
haps certain other ingredients) added. Beware therefore
of "economy" containers even though they may be made
with the acceptable films.

Another difficult area is the method of construction.
P.V.C., besides being low in cost, can be heat sealed and
therefore labour costs are low. Conversely, polyesters
and acetates must be either molded to provide enclosed
space or cemented, which adds to the cost substantially.
A compromise is to add just enough plasticizer to enable

heat sealing to take place—this is one of the things the
plasticizer is good for but this too is unacceptable in
containers for numismatic use. There really is no alter-
native. ONLY THE PUREST FORM OF ACETATE
AND POLYESTER SHOULD BE USED, WHATEVER
THE COST.

One postscript will be added to this report in sub-
sequent issues a list of known sources of recommended
containers that are considered safe. In the meantime
it is hoped that the foregoing information will encourage
members to determine whether or not they are using ac-
ceptable cellulose acetate or polyester containers and if
not, to seek out sources where such safe containers may
he found.

Unique Advertising Note
By Maurice M. Gould

Reverse of $1 bill showing advertising of company

While appraising a collection of coins and paper money
for a gentleman in San Clemente, California, I noticed
that the reverse of a one-dollar bill was stamped, "Cali-
fornia Rock and Quarries Corp." with some additional
information. I asked the party if the piece was for sale
as I collect this type of material. He replied that he
did not wish to dispose of it because it brought back an
interesting period in his life and was more valuable to
him as a personal memento than it would be to a collector.

In the mid-1950's, Louis Haffner and Richard Oathout
of Laguna Beach, California formed a company, "Cali-
fornia Rock & Quarry Enterprises, Inc.," which was in-
corporated in the State of Nevada, with a post office box
at Box 174, San Clemente, California and an office at
So. El Camino Real in San Clemente. The company had
acquired an option agreement to land located in Inyo
County, California, which contained a deposit of mate-
rial believed to be of value as a soil conditioner.

The company issued 500,000 shares of common capital
stock, of which the directors and officers would retain
250,000 shares or fifty per cent. Members of the com-
pany examined a number of properties in Arizona and
California where there would be possibilities of produc-
tion of soil conditioning material.

Stock issued by the California Rock and Quarry
Enterprises

The mineralization and soil conditioning possibilities
of the material to be mined and sold by the company
were analyzed by Harley A. Sill, a consulting and mining
engineer and consulting chemist and assayer for 55 years.
He analyzed the material taken from the company's
property in Death Valley. His report was a favorable
one and he stated, "It is our opinion that your material

(Continued on Page 150)
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