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we are,h€.r€$€€+use we are concerned about the
materials of our civilization. \{Ie rvish to preserve
them. Ir{useums, galleries, and to a certain degree
archives, exhibit these materials. AII of us house
them. Our great concern is that they be presen,ed.
This concern to preserve the materials of our civili-
zation places a grave responsibility on us - a respon-
sibility for the future of humanity.

I u'ork at an archives. An archives is a form of
museum. At the Provincial Archives of lr{anitoba n,e
house priceless materials: The Hudson's Bay Com-
pany Archives u-ith materials dating back to 1670;
the lt{ss letters of Louis Riel; some of the \Valter
Philiips coloured rtoodcut prints; works of art by
I\{usgrove, L1,nn and fundisbacher; the Hime Photo-
graphs; Public Records of the Government; and film
and audio-r'isual material. Sometimes we exhibit.
Usually our clients urant to obsen'e and study parti-
cular paper artifacts at their leisure. It is frightening
to knorv that all of these materials are subject to
deterioration.

At a 1969 conference,sponsored bythe Graduate
School of the Universitl, of Chicago, on the subject
"Deterioration and Preservation of Library tr{ate-
rials", Edrvin \\'illiams of Harvard stated, ,,Every-
thing in library collections rvas deteriorating yester-
day, is deteriorating today, and will continue to de-
teriorate tomorrou'."I This is true of the materials
we house in our institutions. \{e can slow this pro-
cess dou.n, hou'ever, we can never totally hjt it
(unless we put everything into a deep freeze in total
darkness). The forces which destroy these materials
of our civilization to a great extent leave our houses
and buildings intact. However, they seem to have a
very keen appetite for the more important products
of modern civilization.

A conservator has a very unique vocation: to
slow down this process of deteriorition as much as
possible. \Vithout question, the most important
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function of our profession is to practice preventative
conservation-something we can all share. As Chief
Conservator, Artistic and Historic \Vorks on Paper,
Provincial Archives of lr{anitoba, I am currently
setting up a paper conservation laboratory to care
for archival materials, books, rvorks of art on paper,
and eventually film and audio-r'isual materials. Ir{y
principle work is to prevent, as far as I am able,
these forces of destruction from gradually destroy-
ing these materials of our civilization rvhich are
contained in the Archives. Hopefulll,, in the not too
distant future, the lr{anitoba Heritage Conservation
Centre rvili be established in our province. With
Federal and Provincial assistance, this Centre u'ill
reach out to all of the museums, galleries, archives,
and libraries in the province to assist them in the
rvork of presen'ation and consen'ation of their im-
portant materials.

This spring I did a studl'-tour of various archives,
museums, gaJleries, and consen'ation laboratories in
the Philadelphia and \\'ashington areas. This tour
u'as funded in part bv a grant from the Canadian
\fuseums Association and b1' assistance from the
Provincial Archives of llanitoba. At the Library of
Congress, Peter I\raters, the Restoration Officer,
spoke of a conference in December 1976 at his insti-
tution. The purpose of the conference was to assess
and evaluate the most pressing needs of the preserva-
tion communitl,. The conference was primarily con-
cerned rvith the preservation of paper materia-ls.
It{aterials printed prior to the 19th century are gen-
erally in reasonably good condition. Those materials
published since 1800 (especially printed books) are
now reaching advanced stages of embrittlement and
deterioration. Ir{aterials published today, as well as
in the foreseeable future, are being produced on
paper which is no better than the book paper of the
past centuryr and in some cases, worse. The collec-
tions of the Library of Congress now include ap-



proximately six million volumes which are so brittle
they can only be preserved through microfilming.
Because of their brittleness, they cannot be distri-
buted for use. Some 60,000 of these have been
specifically identified and are being filmed at the
'rate of 20,000 volumes per year. Mr. Waters stated
that they are not able to keep up to the demand.
While they are filming the 20,000 volumes, more are
reaching the brittle, critical stage. At the present
time, there is no fully-tested, feasible method for
mass conservation treatment (deacidification and al-
kaline buffering) of such materials. Even if such a
process did exist, it would benefit no more than
65% of the brittle books in library collections,
since deacidification does not restore strength to
paper already embrittled. There appears to be only
two feasible preservation procedures for such brit-
tle documents: 1) low temperature storage, and 2)
microfilming to preserve the intellectual content.

Low Temperatu.re Storage
This procedure refers to storage at low tempera-

tures in warehouse-type structures or in underground
caves where optimum temperature and humidity can

be maintained. Paper scientists generally agree that
for every 10 degrees Celsius the storage temperature
is reduced, the life of the paper can be approximate-
ly doubied.

Microfilming to Preserve the Intellectual Content
Microfilming is far less expensive than restoring

a book.In I976, it cost $25 to microfilm the average
300-page volume. Microfilming is more expensive
than low-temperature storage. There is, as I shall
discuss later, some question of the life expectancy
of microfilm. Our experience with microfilm is
limited to some 50 years or less, while our experi-
ence with paper goes back nearly 2,000 years.
Ideally, the solution to the problem of preserving
brittle and deteriorating books and documents
would be to provide low temperature storage for all
such materials. The Newberry Research Library's
new storage facility will be at a temperature be-
tween 55-60o F. The Provincial Archives of lr{anitoba
is considering a temperature of 600F (13") for ar-
chival storage in its present renovation planning.
The Library of Congress is emphasizing microfilm-
ing of the brittle materials published during the last

Mcasuring illumination falling on a work of art by means of a Panlux Electronic Luxmeter Proaincial Archiaes of Manitoba
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century, with storage of the master microfilm nega-
tives under ideal environmental conditions. The
Library of Congress also proposes that low tempera-
ture storage facilities be provided for books.

During this study tour, I also visited the National
Archives of the United States. The National Archives
is greatly concerned about the lasting quality
(permanency) of microfilm. In 1981, a press releases
was issued that stated that under the direction of
Dr. Robert IVI. Warner, Archivist of the United
States, the National Archives and Records Service
has undertaken a comprehensive reassessment of
microfilming as a preservation technique. An 18-
member Archives' Committee on Preservation,
headed by Dr. Norbert Baer of the New York In-
stitute of Fine Arts, has established a sub-committee
to study alternative forms of copying and their dura-
bility. Under a National Archives contract, Coulter
Systems of Bedford, Mass., is surveying transparent
electro-photography (TEP) as an archival storage
medium. A National Archives periodic inspection
of a representative sample of its vast microfilm hold-
ings of 750,000 rolls is underway. A small but signi-
ficant amount was found to have reduction and
oxidation blemishes (aIso known as "redoc" blem-
ishes or "measles"). These spots, microscopic in
size, are sometimes found on microfilm stored in
less-than-ideal environments. Dr. Warner points out
that the bulk of our most historicaliy-significant
documentation has survived under conditions that
-would jeopardize the life of microfilm. Before plac-
ing full reliance on microfilm, or any other non-
paper medium, Dr. Warner feels that'we need to be
certain that it will save money and more important,
that it will outlast the paper.4 It is clear from this
that archivists will ponder a long time before they
recommend destruction of original records.

To understand why this deterioration is taking
place we must understand something about the na-
ture of paper itself. There are many examples of
brittle paper, paper so degraded that one cannot
turn a corner of a page without it breaking off. If it
is a book, it cannot be rebound. It can no longer be
distributed for research or study purposes. Such pa-
per is no longer permanent or durable. ..Permanence

is the degree to which a paper resists chemical action
which may result from impurities in the paper itself
or agents from the surrounding site. Durability is the
degree to which paper-retains its original qualities
under continual usage. "5

Paper, as far as we can determine, was invented
by Ts'ai Lun at the Court of the Chinese Emperor
in the year 105 A.D. He is said to have made it from
macerated tree bark, hemp waste, old rags and fish-
nets.6 Most of the oldei pup.r, were made from
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plant fibres. Modern papers are made almost exclu-
sively from wood fibres. Since paper fibres are or-
ganic materials, they are subject to deterioration.
Paper made from such fibres can last for hundreds
of years if properly stored in the right environment-
aI climate.tr{e think of the 12th tothe 19th centuries
as the period of good paper. I have examined paper
from the 13th century in Germany and found it to
be in almost perfect condition. During this period
the paper was strong and durable. It was not until
the late 17th century that Alum (which breaks
down to form acid) was introduced into the making
of paper to harden the sizing. lr4odern paper, with
the exception of some of the permanent/durable
acid-free papers which are being manufactured,
have an expected useful life of less than 50 years
(not that long if improperly stored). Later in this
article we will be speaking about storage and its
supreme importance.

CAUSES OF PAPER DETERIORATION

Acidity
This is primarily due to the alum-rosin sizing

used in paper making. The alum is introduced to
precipitate the rosin size. The size prevents the inks
from feathering. Alum, however, eventually breaks
down and one of its side products is sulphuric acid.
The formation of this acid is accelerated by high
temperatures and high relative humidity. N4ost pa-
pers manufactured today contain this alum-rosin
sizing. The acid in paper acts as a catalyst to bring
about the hydrolysis of the cellulose fibre and leads
to a decrease in the length of the polymeric chain
molecule through random scisson of the chains. The
strength of the fibre is decreased so that the fibre
becomes weak and brittle and is finally reduced to
a powder.

Use of Unpurified Wood Fibres (Groundwood)
One way of producing woodpulp paper is to

grind the wood timbers down by the use of large
grinding wheels. The fibres are consequently weaker
(shorter) and lignin (a kind of glue that holds the
fibres together) is left in the pulp and in the paper.
Lignin degrades to form acid which brings about the
acid-catalysed hydrolysis of the paper fibre. Ligniri
also makes the paper more susceptible to deteribra-
tion by light. The period from 1850-on is considered
the "Era of Bad Paper", principally because during
this time alum-rosin sizing and groundwood came
into ccmmon use.



Pollutants
There are many harmful gases in the atmosphere

such as sulphur dioxide, nitrogen dioxide, ozon€,
hydrogen sulphide, etc. Sulphur dioxide first forms
sulphur trioxide which in turn reacts with moisture
to form sulphuric acid. This reaction can occur with-
in your paper artifact.

Invisible IJltraviolet Radiation
This light energy with its very short wave lengths

can create havoc in paper. It can excite molecules,
divide them, cause bleaching, and be altogether de-
structive. Natural sunlight entering your home or
institution has a high content of this harmful radia-
tion. Also, many fluorescent tubes emit ultraviolet
radiation. In addition, it is not the IJV emission
alone that is harmful, but also the quantity of light
that can be damaging. We nill speak of this later
when we discuss "Lux levels".

N{icroorganisms (Mould and Bacteria)
Every room is full of tiny fungal spores that

could develop into mould (mildew) if humidity is
roughly 65% and the temperature 75'80oF. Fungi
feed on the nutrients in paper, causing it to weaken
and discolour.

Insects and Rodents
Most of us probably have seen a book that has

been gnawed by a mouse or rat, and are acquainted
with the damage caused by certain insects that pene-
trate and feed on paper materials.

Human Beings
Many paper artifacts have deteriorated through

careless usage. How often have you observed some-
one xeroxing a book, pressing down on the spine to
get a good impression thereby damaging the struc-
ture of the book at the same time?

Having examined some of the causes of paper
deterioration, we are in a better position to under-
stand what we mean by Preventative Conservation
and the steps that we can take to slow down the
deterioration that is taking place. I think that it goes
without saying that acid-catalysed hydrolysis of
cellulose is our main concern. If we can use paper
that has no acid in its initia-l construction (paper
that is permanent and durable) , and if we can con-
trol the temperature and humidity of our institu-
tions and safeguard them against harmful light radia-
tion, the acid-hydrolysis of paper (breakdown of the
cellulose fibre) will occur at a much slower rate.
This brings us to the Arrhenius Equation: scientists
agree that for euery 10oC decrease in temperature
the useful life of paper ts approximately doubled.'

If the temperature of our storage or exhibit area is
31oC and we reduce it to 21oC, we will have in-
creased the life expectancy of our paper by 700%.
This is the best type of conservation that we can all
practice - preventative! Research libraries today are
considering lower temperatures for their storage
areas. At the Newberry Library in Chicago, their
new storage area has been designed with provision
for temperatures ranging from 55 to 600F. As men-
tioned, the Provincial Archives of lr4anitoba is con-
sidering a temperature of 60oF (tg") io. its storage
areas. Along with temperature, relative humidity
must be considered. Too high an RH hastens acid
deterioration and leads to damage caused by mould
and bacteria attacks. On the other hand, if the
relative humidity is too low, paper artifacts become
dry and will warp. A relative humidity of 40-50% is

best for books; 45-55% for leather bindings; and
5O-60% for vellum bindings.8

The ultimate means of providing proper temper-
ature and relative humidity is through a well-
designed central air conditioning system in which
both temperature and relative humidity are rigidly
controlled day and night, winter and summer, 24
hours a day,365 days ayear. Only the more fortun-
ate museums will be able to achieve full environ-
mental control. Smaller museums may be able to
install portable humidifiers to increase the low in-
door relative humidity during the dry months of
winter. Dehumidifiers are extremely useful during
the summer months. The most harmful aspect of
relative humidity and temperature is what we call
cycling: marked changes in temperature and relative
humidity over a short length of time (during the day
and night) or for extended periods.These changes re-
sult in intemal stresses set up in the paper as it at-
tempts to adjust to the changes. The best way to
guard against this cycling is to first of all recognize
when it is taking place, and then take steps to pre-
vent it. This can be determined through monitoring
devices that register the temperature and relative
humidity. Some units are quite expensive; while
others are very inexpensive but will give you a

general indication.
To protect a collection against atmospheric pol-

lutants requires some form of centra-l air purification
in which activated charcoal filters are utilized.Again,
most small museums cannot afford such a system.
Museums in rural areas have less pollutants to con-
tend with. Care should be taken to keep windows
closed. If possible, collections should be stored in
containers that protect against the entrance of harm-
ful pollutants. Dust particles carry with them the
absorbed pollutants and therefore should be ex-
cluded from the building.

We have already mentioned the harm that light
49
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can cause. llltraviolet rays in sunlight and fluores-
cent lights promote the oxidation of cellulose and
cause deterioration. Paper will last longer in the dark
than in the light. Paper should be stored out of
direct sunlight. tlltraviolet filters should be applied
to fluorescent tubes and UV protective films can be
applied to windows. Heavy draperies over windows
will cut out harmful radiation.

Raymond H. Lafontaine is the author of Tech-
nical Bulletin No. 5, entitled Enutronmental Norms
for Canadian l[useums, Art Galleries and Archiaesg ,
issued by the Canadian Conservation Institute.
Th:se norms are extremely useful and, reprinted
with permission from Technical Bulletin No. 5, are
as follows:

SECTION 1 * Temperature Requirements

1.1 The optimum temperature for exhtbition
and storage areas is 210C, maintained year
round wtth a datly fluctuation not to ex-
ceed t l.so c.

1.2 The minimum acceptable temperature
condition is a set point uarytng from 20o C
to 25oC with a changeoaer rate of loC
per month. The maximum permtssible
daily fluctuation is ! 1.5"C about the set
point.

1.3 In many instances, the deterioration rate
would be decreasedat lower temperatures,
howeuer, the human comfort factor neces,
sitates temperatures not lower than 20oC
and not aboue 25oC.

1.4 Consideration must be giaen to those ma-
tertals hauing spectal temperature require-
ments- For example, fur garments, animal
shins and similar artifacts are best stored
in a cold storage kept at 40C t 10C, at the
proper RH (see section 2) and with suffi-
cient air ctrculation.

SECTION 2 - Relattue Humidtty Requirernents

2.1 The optimum relatioe humidity condition
for exhibitions and storage is a constant
condition year round with a set potnt be-
tween 47% and 53Vo RH and with a datly
fluctuation not to exceedt 2%.

as much as 5% are tolerable if these are
the exception and not the rule. The set
potnt changeouer rate from winter to sum-
mer should be no faster than 5% a month.

SECTION 4 * Air Cleaning Requirements

4.1 The leael of dust remoaal should be 95%
of particles, 1 pm in diameter or larger
and 50% parttcles between 0.5 and 1 y,m
in d'iameter.

4.2 If unusually high leoels of gaseous pollu-
tants such as sulphur dtoxide, nitrogen
dioxtde, ozone and hydrogen sulphide
exist where the instttution is located,
some form of central air puriftcatton
should be considered. Alternately, port-
able acttuated cltarcoal filters can be in-
stalled in problem areas. Electrostatic air
purtfiers and prectpttators should not be
used since they can produce ozone.

SECTION 6 * Lighting Requirements

Light leuels should not exceed 50 lux
(5 foot-candles) on senstttue objects such
as works of art on paper, parchment, tex-
tiles, watercolours, felt pen drawings and
not exceed 150 lux (15 foot-candles) on
paintings and polychromes. As much as
300 lux (30 foot-candles) is acceptable
on insensttiae objects such as most stone
and bare metals. Areas other than the ex-
hibttion area can be illuminated at the dis-
cretion of the designer; houteaer, it should
be remembered that the public requtres
a gradual decrease in lighting in order to
adjust to lower leuels.

6.2 Both incandescent and fluorescent light-
tng systems can be used. The ultrauiolet
radiation emitted by fluorescent lamps
should not exceed 75 U utattsflumen;
otherwise a U.V. filter sleeue or a (J.V. ab-
sorbing dtffuser will be required. In order
to mtnimize colour distortion, fluorescent
lamps should haue a colour distortion,
fluorescent lamps should haae a colour-
rendering index of at least 85.

6.1

2.2 The mintmum acceptable relatiue humid-
tty set potnt for winter months is 38%
and the maximum acceptable summer set
point ts 55To. Daily fluctuations should
not exceed, ! Sn. dciasionat aaiations of

Htgh pressure mercury and sodium lamps
should not be used in exhibition and stor-
age areos of museums, art galleries and
archiues because of poor colour-rendering
properties andfor high ultra-uiolet radia-
tion emisston.lo50
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It has taken me some time to get to my princi-
ple topic: The Care and Storage of Works of Art on
Paper. Actually we have been discussing preventative
care and there now remains the discussion of storage
of works on paper. Several years ago I participated,
along with Ian Hodgkinson of Queen's University.,
in a lecture/workshop for artists/printmakers at the
Nova Scotia School of Arts and Design in Halifax.
I was extremely edified to see how concerned the
printmakers were to execute their prints on perma-
nent-durable paper and how susceptive they were to
good principles concerning the care and storage of
their prints. Later I spent a number of days at
St. Ir{ichael's printmaking studio south of St. John's,
Newfoundland. The printmakers there also were
conscious of the need for printmaking papers of
high quality.

\{irrnipeg has a long tradition of printmaking
and printmakers. Brigdens employed well-knortn
artists such as Bergman. Other artists taught and
worked in such schools as the Western Academy of
Art, \{innipeg School of Art, and St. John's Techni-
cal School where \{ralterJ. Phillips taught and work-
edl l. \{usgrove and Fitrg"rid *ork.d in the
city. Some of their works come through my small
atelier at home where I do private conservation
work on selective rvorks of art on paper. I am al-
ways amazed when removing the acid backing from
a Walter Phillips' coloured woodcut print to find
that the oriental paper (often mistakenly called rice
paper) on which he printed his works of art is still
in remarkably sound condition. I attribute this
mainly to the permanent durable qualities of this
paper which has a long, strong fibre, no alum-rosin
sizing, and has not been weakened through exces-
sive bleaching. Bergman also used oriental paper for
his coloured woodcut prints, but not exclusively.
There is a noticeable difference in the condition of
his prints which have been printed on oriental and
non-oriental papers.

Which brings me to my first point on the care
and storage of works of art on paper. If we want
our works of art to last they must be executed on
paper that is permanent and durable, and stored
in folders and containers that are acid-free .

A number of companies today are supplying
" acid-free, permanent-durable papers. Buntin Gillies
of Otlawa supplies Harumi museum mounting
board", designed according to the specification of
the National Gallery. This comes in various plys. I
have been told that Alex Colville uses this paper in
% ply to do some of his art work. Some of the
standard artists' and printmakers' paper from
Europe are definitely on the acidic side (pH of 5 to
5.5), while some of the English and North American
papers are neutral and even on the alkaline side. I
have tested some of these in my lab and know this

to be true. \{e also want to select a paper with a
high Alpha-cellulose content. Such papers need not
necessarily be rag or cotton inasmuch as some of
the sulphite papers produced today meet this
specification.

There are some properties that should be con-
sidered in selecting a good print or watercolour pa-
per: there should be an absence of groundwood
fibres, alum-rosin sizing, concentrations of iron/
copper minerals, residual bleaching chemicals, and
any acidic components that would produce a non-
alkaline paper. For you to discover good permanent-
durable papers it will be necessary to consult with
chemists, manufacturers and paper conservators.
Once you have selected your paper and executed a
work of art on it, then it is necessary to exhibit and
store the paper so that the permanent and durable
properties are not diminished.

The purpose of matting a work of art is not just
to provide an attractive border, but it is a means of
providing proper protection, support and storage for
the artifact. It is clear that the work of art should
not be in contact with cardboard that is acidic, br,rt
rather acid-free. All materials within the mat should
be acid-free, and this includes the materials that
provide the hangers that attach the work of art to
the back mat. If you are not doing your own mat-
ting, then it is essential that you discover exactlv
what materials your framer is using in his matting
procedures. How often do we see a priceless print
with a brown inner layer of the mat showing along
the edge were the window has been cut and the
brownish contamination on the print itself resulting
from this acid core. It is unbelievable the materials
and techniques that some matters and framers use:
Filmoplast, pressure sensitive tape, masking tape,
gluing the work of art directly to the window mat,
and backing the work of art with acidic cardboard.
In the Winnipeg area, I have especially noticed that a
residual, yellowish type of cement (rubber?) was
used in the past to secure a work of art. This adhe-
sive is almost impossible to remove. Paper scientists
at the Library of Congress are emphatic that Filmo-
plast should not be used to hang in any works of
art on paper,

Little can be added to The Care of Prints and
Drawings with Notes . on Matting, Framing and
Storage produced by the Restoratibn and Conserva-
tion Laboratory, National Gallery of Canadal3. I
quote parts of this pamptrlet verbatim:

I MATTING A WORK OF ART ON PAPER

The print or drawing should be hinged to the
back theet (as shown in Ftgure 1) and not to the
ouerthrou or "toindow" portion.
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2) The work can be secured to the back sheet of
the mat by "7" or "pendant" hinges (as shoun
in Figure 2). Use two hinges at the top edge, cut
from Japanese tissue, affixed with starch paste
as the adhesiue. In thts way, the work is allowed
to hang freely. Otherwtse, wrinkles or cockling
can result due to expansion or contraction of
the work changes tn relatiue humidity. Gummed
cloth tape 3/4" (1.9 cm) wide can be used for
hinging aery large works. Never use scotch tape
or masktng tape, as these deteriorate, cause
permanent discolouration, and cannot be re-
n-t.oaed safely if requtred later.

3) lllten it is necessary to display the full paper
support on uhich the print or drawtng is-exe-
cuted, the floating method is used. The hinges,
made of tapanese tissue or gummed cloth tape,
are attached to the back of the worh of art and
then folded and attached to the back mat. To
make it stronger the htnge can be reinforced
with a strip of paper or cloth tape (Figure 3).

4) Another method for securtng works of art to the
bach mat, is to use commerctally-aoailable photo
corners. For larger zttorks of art or works on a
secondary support, heaaier corners can be made
out of the %" (1.9 cm) gummed cloth tape
(Figure 4) or any acid-free paper, and cut to fit
the work, thus aooiding future damage.

5) Dry-mount tissue must be auoided for hingtng,
because a high temperature is required for its
appltcation (dangerous to the work), and it is
non-reuersible.

6) The oaerthrow mat should be attached to the
back sheet using 1" (2.5 cm) gummed cloth tape
along the left margin (resembling a book, as
shown in Figure 1).

II Sz:ORING I{ORKS OF ART ON PAPER

1) lilhen storing a matted pint, drawing or zaater-
colour, insert a protectiue sheet of tissue paper
cut to the full stze of the mat, unless a Mylar
"sandwtch", mentioned in 1-6, ts used. As an
alternatiue, a sheet of clear uncoated 5 mil Mylar
can be used as a protecting film. Round off each
corner of the Mylar with scissors, as sharp cor-
ners can damage the surface of a worh. Make
sure only uncoated Mylar is used since some
types of Mylar haue a coattng on one stde for
he at-s e aling p urp o s e s.

2) tr[ylar or Plexiglas must not be used to protect
charcoal drawings or pastels (ftxed or unfixed)
because pigment particles are drawn off the
paper by the electrostatic charge continually
present in plastic.

3) Store the matted works tn heauy cardboard
Solander boxes with hinged couers (Figure 5).
lilhen purchasing the Solander boxes, get assur-
ances from the manufacturer that only neutral
matertals are used and that the tnteriors are lined
with white acid-free paper. Storage in Solander
boxes ensures that the works are kept from light,
free of dust and scuffing. Acid-free cardboard
folders can be used also for this purpose.

.:''

A method for securing a work of art to the back mat by using corners made from gummed Holland tape
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T.HINGE
Japancse Tissue Paper
Affixed with Starch Pastc
Within Shaded Areas

lVindow Cut Out
0n Bevel

FIGURE I STANDARD MAT

T-Hinges

3A" (1.9 cm) or I " (2.5 cm) Wide Gummed Cloth Tape

2-PIy Back Sheet

Work

2-Ply Back Sheet

LEGEND
Pasted on Undercide

H

Pasted on Upperside

FIGURE 2 HINGING DETAIL
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III FRAMING

1) Frame matted works under ultraaiolet-filtering
Plexiglas which helps to reduce the deteriorating
effects of ultrautolet rays although it does not
elimtnate them completely.

2) Ultraaiolet-ftltering Plexiglas, because of tts
electrostattc effect, (as mentioned in II'2), must
not be used ouer charcoal drawings or pastels.
They should be framed under glass.

3) When shipping works of art framed under glass,
make sure masking tape is placed oaer the glass
in a grid pattern spaced not more than an inch
apart hortzontally and aertically. The tape will
hold the glass in place, usually without damage
to the work, if acctdentally broken. (Plextglas

.does not require mashtng tape nor should it be
used, since it is difficult to remoue).

4) As a backing, use a sttff, good-qualtty mounting
board or corrugated plastic sheet. Corrugated
cardboard, plywood or a wood panel should be
auoided as a backing, since discolouration of the
mat or work can occur.

sturdy enough to offer protection for larger
uorks. Strong wood frames are recornmended

for larger sizes.

IV THE ADVANTAGES OF STANDARD DIMEN.
SIONS FOR MATTING AND FRAMING

1) lilorhs of art on paper in the National Gallery
collections are matted in four standard stzes:

5) Matted works haaing one dtmenston greater than
28 inches (71 cm) should not utilize metal
frames for trauelltng. This type of frame is not

Size One:
35.6 cm x 45.7 cm (14" x 18")
Size Two:
40.6 cm x 54.6 cm (76" x 21%")
Size Three:
55.9 cm x 71.1 cm (22" x 28")
Size Four:
71.1 cm x 91.4 cm (28" x 36")

These dimensions are standard for print and
drawing departments throughout North America
and England (wtth occasional deaiation tn Size
Two).These matted utorks are stored in Solander
boxes or folders which are made to conform to
these four sizes. Once installed in reusable
standard size frames, these matted works can be

shipped in reusable slot crates. Oaerstzed zaorks
requiring spectal mats are usually kept perma-
nently framed for safe handling and storage.

houincial Archiaes of Manitoba
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Matted works of art properly stored in a Solander box lined with acid-free paper

I



FIGURE 5 SOLANDER BOX

{

MATERIALS AND SUPPLIES

Cloth gummed tape'for hinging*
1 inch (2.5 cm) widths in 100 yd. (91.4m) rolls

TALAS
130 Fifth Avenue
New York, N.Y. 10011

rRecent tests have shown that this tape becomes more acidic.ut Cellofas B-3500 (Sodium Carboxymethyl Cellulose)
ever, remain the most acceptabte of commerciattyavaiiioie'p'rraiii.' (This can be used as an adhesive for hanging rn

works of art)
Japanese paper and other useful materials TALAS

TALAS 130 Fifth Avenue
130 Fifth Avenue New York, N.Y. 10011
New York, N.Y. 10011

Solander boxes for storage
Perry Coodin
264 Holmwood Avenue
Ottawa, Ontario KiS 2P9
Telephone - (613) 235-0131

Aiko's Art Materials Import
714 North Wabash Avenue
Chicago, Illinois 606 1 1

Telephone - 943-0745

Interleaving tissue paper
Process Materials Corporation
329 Veterans Boul"vard
Carlstadt, New Jersey 07 07 2
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Mylar
5 mil (0.13 mm), type D, super clear, uncoated

Dupont of Canada Ltd.
Films Department
P.O. Box 660
Montreal, Quebec

Acid-free folders and envelopes for storage
The Hollinger Corporation
3810 South Four Mile Run Drive
Arlington, Virginia 22206

ri:



llltraviolet filtering plexiglas UFI
1/8 inch (3.18 mm) thick

Canus Plastics Ltd.
340 Gladstone Avenue
Ottawa, Ontario
Telephone - (6i3) 232'2657

Anti-static cleaner for plexiglas-"Rez-N clean"
Plastics of Ottawa
216 Pretoria Avenue
Ottawa, Ontario
Telephone - (613) 235-1465

Corrugated plastic backing sheets used in framing
(Coroplast) - 48" x 60" (1.22 m x 1.52 m) and
48" x 96" (1.22 m x 2.44 m)

Crystaplex Plastics Ltd.
1825 Dundas Street East
Mississauga, Ontario I,4X 1L6
Telephone - (416) 6254200

Temperature and relative humidity recorders
Belfort Hygrothermograph Model 5-594-2. One
month chart drive. Battery-operated. Chart Num-
ber 15677 (range -1zoc to 43oC and 0%)

Carleton Industries Ltd.
2414 Holly Lane
Ottawa, Ontario KlV 7P1
Telephone - (613) 73L4703

Craw{ord UV lr{onitor Type 760
Littlemore Scientific Engineering Co
Railway Lane
Littlemore, Oxford OX4 4P2
England

Acid-free corrugated backing sheets, CD-l 58-BD
called Archivart

Process Materials Corporation
329 Veterans Boulevard
Carlstadt, New Jersey 07 072

Ultraviolet filtering sleeves for fluorescent tubes
Comco Filter-Ray Sleeves in lengths 48" x 96"

Commercial Plastics and Supply Corporation
1127 Newmarket Street
Ottawa, Ontario K1B 4N4
Telephone - (613) 745-7043

Illumination measuring instrument - Gossen Panlux
Meter Model N

Hall Photographic Supplies Ltd.
1 018 \Vellington Street
Ottawa,Ontario
Telephone - (613) 72b-ggi8
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