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Abstract

A cool display casewas made for a vellum document, George Washington's commission. A close tting
airtight container was used. This maintained a nearly constant relative humidity on cooling, but care was
needed to minimise temperature gradients. Thermoelectric coolers were used. The showcase performed
satisfactorily for one year with no changein its internal moisture content.
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SUMMARY

A cool display case was made for a vellum
document. A close fitting airtight
container was used. This maintained a
nearly constant relative humidity on

cooling, but care was needed to minimise
temperature gradients. Thermoelectric
coolers were used. The case performed
satisfactorily for one year with no change
in internal moisture content.

Introduction

The Museum of Amer ican History in
Washington, DC recently put on an exhibition
about the 1life of George Washington, which
included the commission, written in 1775,
appointing him Commander in Chief of the
Continental Army. The Library of Congress,
which 1lent the document, asked that it be
kept at about 16°C, some six degrees cooler
than the museum gallery, and at 40-50%
relative humidity. We designed and built a
case to display this piece of vellum during
its year on exhibition.

We used the simplest possible method:
sealing the document in a small airtight
container and cooling it by means of the
Peltier effect, which is the absorption or
emission of heat when an electric current
passes across the junction of two dissimilar
conductors.

A close fitting, airtight enclosure has many
advantages for the temporary exhibition of
flat pieces of vellum or paper. It can be
designed to maintain a nearly constant
moisture content and a safe relative
humidity. It impedes unnecessary handling,
excludes air pollutants and gives good
protection against flood, fire and
vandalism.

The only unusual dangers come from the
cooling system, which brings electricity
into the case, and from the possibility of
air leakage into the container which would
cause a dangerous rise in relative humidity
around the document.

The climate inside a cooled box containing

paper

The document is vellum but the backboard and
mat, which together make up most of the
weight of the assembly and therefore most of
its moisture content, are of paper. Vellum
and paper react similarly to changes of RH
and of temperature so the following
discussion 1is based on the behaviour of
paper made from cotton cellulose, for which
more data are available.

Paper always contains some water loosely
bound within the fibres. The amount usually
depends on the temperature and on the water
vapour content of the surrounding air. At
room temperature paper contains thousands of
times more water than an equal volume of
air, so in a sealed box full of paper it is
the paper which <controls the relative
humidity of the surrounding air, if both are
at the same temperature.
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Figure 1. Temperature and relative humidity
within a sealed box containing cotton and air in
various proportions, originally conditioned to 50%
RH at 200C.

If the box contains only air. The RH rises with
falloing temperature (curve A), reaching 100% at
9.59C.

If the box is stuffed with cotton the RH in the
small residue of air falls slightly with falling
temperature (curve C).

Perfect compensation is provided by 0.6 litres of
air for every gramme of cotton (curve B).

Imagine a box containing air and paper
equilibrated to 50% relative humidity at
2009C. The box is sealed and the temperature
allowed to change slowly. Figure 1 shows
what happens to the RH inside. If the box
is stuffed with paper, 1leaving hardly any
room for air, the RH moves along curve C.
The paper is imposing on the space around it
that RH which is now in equilibrium with the
amount of water the paper contained at the
moment it was sealed up, the residual air
having scarcely any water content of its
own. Curve A shows how the RH would change
if there were no paper in the box. 1If there
is some paper and plenty of air the
influence of each on the other leads to an
intermediate course: the almost horizontal,
almost straight curve B corresponds to one
gramme of paper to each 0.6 litres of air.
A container with more than about one gramme
of paper per 1litre of air enjoys a
reasonably stable RH as the temperature
varies, and this rule of thumb holds good
over the whole range of ambient temperature.
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