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answer. And that in the meantime Captain Leonard be sus-
pended (1798).

 Following the suspension of one year during the afore-
mentioned meeting, it was 

Resolved that Captain Nathaniel Leonard be suspended from 
this Society until the 4th of July 1802 (1799). 

 In The Genealogy of Some of the Descendants of John Webster of 
Ispwich, Mass. in 1635, Lapham and Webster (1893) provide 
biographical information on the life of Nathaniel Leonard. 
They ascertain that Captain Leonard was suspended from 
Cincinnati membership in 1797, and provide no date of rein-
statement following the seemingly temporary suspensions 
given in the excerpts above. 

. . . Capt. Nathaniel Leonard, Col. Dayton’s Reg’t N. J. 
Continental Line. He was commissioned Ensign Feb. 9, 1776, 
served through the war, and was discharged at its close, Nov. 
8, 1783, and lived for some years at Rahway. Subsequently he 
abandoned his wife, was suspended from membership in the 
Cincinnati Society, 1797, and died according to his tombstone 
in Metuchen, N. J., May 1803, [at the age of] 50. With mind 
impaired through the conduct of her husband, Mrs. Leonard 
continued to reside in New York until her decease in Sept. 
1834, [at the age of ] 76.

description and general condition

 The Leonard membership certificate arrived at Etherington 
Conservation Services June 2010 under private ownership. It 
was severely cockled throughout; obsuring the printed and 
manuscript text. The brown manuscript ink was faded but 
otherwise legible. There was insect damage resulting in small 
losses and one larger 1 3/4" loss in the printed text in the 
upper third of the document (fig. 1). The certificate was free 
of any indication of mold activity such as stains or damage. 
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Using Magnets as a Conservation Tool: 

A New Look at Tension Drying Damaged Vellum Documents

introduction

 It is the responsibility of the conservator to develop 
innovative treatment methods when existing methods may 
compromise the natural history of an object. In this light, how 
might magnets be used as a tool when objects have unique 
characteristics which prohibit current conservation treatment 
methods? Vellum documents in particular present challenges 
when they exhibit a variety of damage, planar distortion, 
adhered objects and media which require humidification 
and drying methods that allow the conservator the ability to 
manipulate the document itself while controlling external 
factors. This paper examines the treatment of a vellum docu-
ment which necessitated alternatives to current methods for 
humidifying and tension drying while retaining elements of 
its unique natural history. 

historical background

 The Society of the Cincinnati was established in 1783 to 
recognize officers of the Revolutionary War and their descen-
dants. It served as an advocacy group for veterans of the war, 
ensuring that the federal government would honor pledges 
made to award pensions to war veterans (Hunemorder 2006). 
Each member was conferred with a certificate printed on 
vellum. In the year 1785 one such certificate was issued to 
Nathaniel Leonard. 
 The Excerpts of the Proceedings of the Order of the Society in the 
State of New Jersey (1908) states that Two affidavits were read in 
the Society respecting certain conduct of Captain Nathaniel 
Leonard, which were ordered to be filed. 

Resolved, that the Secretary be ordered to furnish Captain 
Leonard with a copy of said affidavits and cite him to appear 
at the next meeting of the Society on the 4th of July 1799 to 
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There was no existing backing or adhesives contributing to 
the uneven thickness of the certificate.  
 The most notable characteristic is that there were two 
large apparently intentional cuts. One cut separated the 
entire right third of the document and the other separated a 
large upper left corner region of the document. There were 
also smaller cuts in the lower left corner that did not result 
in complete separation (figs. 2–3). The cuts were executed 
through the text indicating the damage transpired after the 
creation of the document. The cuts were oversewn with 
cotton thread to rejoin the separated areas and reconstruct 
the certificate as a whole.
 The cockling of the certificate caused the separated edges 
to be misaligned. This caused the separated edges to overlap 
in some areas and gap in others. The cockling had also created 
tension on the repair threads. The threads themselves were 
very loose in some areas and taut in others. There were areas 
where the thread had frayed and become very fragile (fig. 4). 

treatment considerations

 When evaluating the treatment considerations for the 
Leonard certificate it was apparent that the nature of the 
damage and subsequent sewing would influence treatment 
decisions and challenge the author to be innovative. 
 Caple (2000) has concluded that the intentional mutilation 
of an object is a substantial part of its history. Caple prompted 
the questions; are the repairs stable? does their presence 
promote further deterioration of the certificate over all? 
should the separated areas be re-sewn with a stronger thread 
entirely, just in specific areas, or not at all? do the repairs 
represent an important aspect relating to the narrative of the 

Fig. 1. Membership certificate of the Society of the Cincinnati, 1785

Fig. 2. Membership certificate of the Society of the Cincinnati, 1785. 
Cut areas identified

Fig. 3. Membership certificate of the Society of the Cincinnati, 1785. 
Reverse

Fig. 4. Membership certificate of the Society of the Cincinnati, 1785. 
Detail, separated edge
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Gore-Tex barrier to flatten. Polyester film Mylar can be used 
to retain moisture in areas that have not been addressed to 
keep those areas from drying (S. Key, personal communica-
tion, 2010).
 Use of the vacuum table would have provided the flat 
support needed for the cut Leonard certificate. The drawback 
however was that the suction, even on the low setting, would 
have pulled on the looser sewing threads; particularly in the 
areas where there were gaps. The potential risk of damaging 
the sewing was seen as too high to attempt this method. 
 A third approach involved simply humidifying a vellum 
document in a humidity chamber and placed under press 
between spun polyester Hollytex and dry blotter. The blotter 
is changed out at frequent intervals while the document dries 
(M. Lee, personal communication, 2009). 
 This too was implausible for the treatment of the Leonard 
certificate because it would cause sticking of sewing thread to 
the humidified vellum and sticking of the overlapped areas 
to each other. It would be impossible to manipulate the gaps 
into realignment and to avoid weighting the thread against 
the humidified vellum edges. 
 A secondary concern of humidifying the vellum certificate 
in a humidity chamber is that the document needed to be 
transferred from the support in the chamber to a drying sup-
port. The movement of the separated sections of the limp, 

object’s existence? The damage that necessitated the existing 
repairs was found to be intentional due to the nature of the 
cuts themselves and, in part, to the documented history of 
the recipient. The cuts were therefore part of the physical 
history of the certificate, as were the repairs, and both 
required preservation. This assertion is supported by Portell’s 
(2003) discussion of Smith’s (2002) treatment of George 
Washington’s will which also had sewn repairs. 

The recent treatment by Smith preserves many of the earlier 
repairs, such as the thread remnants of sewing mends that 
date from the Civil War and the fills of fine, well-matched, 
laid paper that Berwick added to the larger losses. The stitch-
ing holes and thread remnants are part of the document’s 
history (364)

 Portell suggests in her conclusion that it is prudent to 
stabilize prior repairs as opposed to altering them. Manitta 
(1991) recognized the different approaches of for-profit and 
non-profit conservators but that the underlying treatment 
ethics for both groups is the same. The owner of the cer-
tificate had requested that the text be made visible and that 
the certificate could be displayed when treatment was final-
ized. The delicate balance of addressing the client’s needs 
and still retaining ethics in the treatment scheme did not 
pose a problem when stabilization of the sewing was seen as 
a viable option.

Humidification
 Traditionally vellum was humidified by placing an entire 
document into a humidification chamber. Humidity was cre-
ated in one of several ways: the document was suspended 
over water, a humidifier was added to the chamber with the 
document or a sandwich of damp and dry blotter and spun 
polyester Hollytex was applied directly to the entire docu-
ment. The limp object was then transferred to a drying surface 
and clips were attached to the edges. The clips were secured 
with pins pushed into the drying surface. Tension was created 
or lessened where needed as the document dried by moving 
the pins in toward the document or out toward the edges of 
the drying surface (fig. 5). When the document was nearly 
dry, it could then be placed under press.
 This method of humidification was viewed as problematic 
for the Leonard certificate because it would have required 
the ability to secure clips between the separated areas at the 
sewn edges. There was no way to secure clips in those areas 
without causing the sewing to stick while drying. Without the 
separated edges secured, as the certificate dried, there was a 
strong possibility that the sewing would be torn apart. 
 Another method that has been used is to humidify and 
flatten vellum on a vacuum table. The vellum is humidified 
in either one of three ways above or directly on the table. The 
vellum document is manipulated with the hands through a 

Fig. 5. Tension drying. Photograph by Etherington Conservation 
Services
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Trial 1
 The certificate was surface cleaned by brushing between 
the cockling with a hake brush dry and very lightly moistened 
cotton on marks. It was then placed in a small humidification 
tray sandwiched between mesh screen, dry blotter and then 
dampened blotter on top and bottom. The tray was covered 
with a Plexiglas acrylic sheet. The certificate was left until 
about 80% humidified and limp. Despite concerns over the 
transfer from the humidity chamber to the drying surface, the 
certificate was transferred without damage to the vellum or 
sewn repairs. The movement required to do this posed a level 
of risk that prompted the author to question its suitability to 
the treatment. 
 The drying surface consisted of a thin metal tray large 
enough to accommodate expansion of the certificate as the 
cockling relaxed. The metal tray held a sheet of dry blotter 
and polyester film Mylar. The certificate was placed directly 
on the Mylar with spun polyester Hollytex and plastic sheet-
ing placed over the top. The top covering was moved to 
expose the left edge of the certificate. The rare earth magnets 
were placed along the left edge and eased toward the right 
while lightly stretching and securing additional magnets. 
Where there were areas of sewing, the magnets were placed 
as close as possible to the sewing holes, without touching the 
thread on either side of the sewn edges. The areas not secured 
remained covered with the plastic sheeting. The placed mag-
nets were manipulated to create and release tension where 
needed while new magnets were placed (figs. 6–8).

treatment revisions

 From the initial work on the Leonard certificate, the deci-
sion was made to revise the treatment. The rapid drying time 
of unsecured areas, prompted the author to consider the 
importance of localized humidification (Quandt, 1996). The 
revised tension drying plan proposed using a sandwich of 
damp blotter and dry blotter (or Gore-Tex for water-soluble 
media) layered against the certificate in sections roughly in 
thirds (Singer, 1992). One section would be humidified in 
this manner, the blotter sandwich would be removed and the 
magnets placed before moving to the next section to humidi-
fy (table 1 and fig. 9).
 During the tension drying phase of trial 1, the concen-
trated area of re-cockling also seemed significant. Figure 10 
illustrates the direction and concentration of collagen fiber 
bundles in animal skin. 
 The direction and concentrated areas of cockling while the 
certificate was drying appeared to correlate with the spine and 
rear area located on the animal (fig. 11). These differences in 
directional run and concentration have the potential to vary 
profoundly throughout different regions of the vellum, and 
cause these areas to respond differently under the same condi-
tions (Leather Conservation Centre, 1981). By manipulating 

humidified certificate had the potential to pull and break the 
thread without proper support.
 The initial treatment proposal called for surface cleaning 
the certificate, humidifying it in a humidity chamber and flat-
tening it in a gentle and controlled manner that would not 
damage the existing repairs (Clarkson, 1992). The certificate 
was then to be mounted and framed for intermittent display. 
When not displayed the framed certificate was to be stored in 
a custom-made clamshell box (Phibbs, 2003).

Rare Earth Magnets
 Rare earth magnets are offered at Etherington Conservation 
Services (ECS) to conservators and technicians as a resource 
in their work with mends and fills. The author had several 
opportunities working at ECS over the course of two years 
to experiment with the use of rare earth magnets with works 
on paper.      
 In previous years conservators relied upon the use of 
rare earth magnets specifically for exhibition (Braun, 2002, 
Verberne-Khurshid, et. al., 2002). Spicer (2010) provides an 
excellent description of the characteristics of rare earth magnets 
and their applications in conservation. It was decided that the 
use of rare earth magnets would be attempted as a viable option 
for the process of tension drying the Leonard certificate.  
 Nickel-plated neodymium rare earth magnets with a pull-
force of 1.63 lbs. were selected for the treatment. They were 
11/16" diameter by 1/32" thickness. The rare earth magnets 
were wrapped in small squares of spun polyester Hollytex 
secured with painter’s tape, which prevented them from 
abrading the surface of the certificate and provided an easy 
way to remove them once they had been placed. With experi-
mentation, it was found that the thin width of the magnets 
allowed them to be placed relatively close together (within 
1/4") without attracting to each other. Fifty rare earth mag-
nets were purchased for use in treating the Leonard certificate 
measuring 17 1/2" by 14". 

treatment

 It was initially determined that the certificate would be 
lightly surface cleaned and humidified. The cockling would 
then be relaxed to the extent that the document could be 
framed and read while displayed. It was understood that the 
optimum relative humidity in the lab during treatment of 
the certificate would remain between 55 to 65% during the 
treatment of the certificate. The final exhibit and storage 
environment of the certificate would either not fluctu-
ate rapidly within a 15% range or the certificate would be 
enclosed in a way that mitigated external rapid fluctuation 
of relative humidity beyond a 15% range (Clarkson, 1987, 
Bark, 1993). 
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Fig. 6. Placement of rare earth magnets during tension drying, trial 1

Fig. 7. Placement of rare earth magnets during tension drying, trial 1

Fig. 8. Re-cockling as the certificate became dry in unsecured areas, 
trial 1. Detail area of concentrated re-cockling
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Fig. 10. Diagram by The Leather Conservation Centre (1981) 
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the rare earth magnets it would be possible to address these 
differences by securing and moving the magnets in ways that 
would take the differences into account. 
 During Trial 1 the certificate had been considered as a uni-
fied whole because the separated pieces had been successfully 
sewn back together. Treating by beginning at the left of the 
certificate and working to the right seemed reasonable. With 
consideration of the variance of fiber direction and concentra-
tion of the sections separately, distinct characteristic for each 
separated section necessitated creating three separate points 
of reference (or starting points) for each section. The notion 
of now only considering the sections separately alone how-
ever, would also not work because treatment would need to 
begin from the center section of the entire document because 
when the cockling was being smoothed, the middle section 
would expand. If the left and right areas were humidified and 
secured first, the middle section would overlap them. 
 The author proposed that establishing reference points for 
both the entire certificate and the separated sections individu-
ally was essential for the success of the treatment. 

Trial 2
 In practice, the revisions offered more control both level 
of humidification and amount of tension created and released. 
By affording the ability to concentrate on smaller areas, dif-
fering characteristics of those smaller areas (such as change in 
thickness, misaligned edges and losses) could be addressed. 
 The Leonard certificate was locally humidified, begin-
ning with the middle section. The covering of polyester film 
Mylar over the entire certificate decreased an abrupt change 
in humidity between areas not being locally humidified and 
those that were. Once the middle section was about 80% 
humidified (with the remaining sections being about 20% 
humidified), the blotters were removed from either side. The 
right section was then placed between the blotter sandwich. 
The rare earth magnets were placed on the middle section in 
the strip of concentrated fiber bundles. Because there were 
small losses in that area, magnets placed there, remained. The 
vellum was smoothed manually toward the top and bottom 
edges with magnets placed where needed. Magnets were 
also placed as near to the sewn edge as possible to protect the 
sewing from any potential movement. 
 The same process was repeated with the right section 
once it was humidified. Magnets were first placed near the 
sewn edge of the right section and then in the strip of con-
centrated fiber bundles. As these magnets were placed, the 
separated areas were realigned. Those magnets remained, 
again, as an anchor. Additional magnets were moved toward 
the top, bottom and right edge, and secured the vellum where 
it had been manually smoothed. During this time the middle 
section had been exposed and had dried about 80% without 
re-cockling. The magnets in that area were removed. Spun 
polyester Hollytex, fleece and Plexiglas was placed over the 

Fig. 11. Membership certificate of the Society of the Cincinnati. 
Comparison of area of re-cockling during drying and concentration 
of fiber bundles
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middle section and weighted down. The remaining magnets 
were used to repeat the process on the left third section. 
 The left section was treated in the same manner, however 
there was no strip of concentrated fiber bundles in that 
area. The fiber direction was also much simpler in that it 
just channeled from the sewn edge to the left edge of the 
certificate. The magnets were placed near the sewn edge, the 
vellum was smoothed from there toward the left edge only, 
where it was secured. Figures 12–13 show the final placement 
of the magnets during the respective drying times for each 
section of the certificate. 
 
framing and storage

 For the purposes of this paper, emphasis is placed on 
the conservation treatment of the Leonard certificate. The 
subsequent framing and storage conditions require atten-
tion because they influence the success of the conservation 
treatment over time. The initial treatment proposal includ-
ed framing of the certificate for intermittent display and a 
custom clam-shell box in which to store the framed certficate 
(A. Bell, personal communication, 2010). 
 It is common practice at Etherington Conservation 
Services to provide a variation of the Chicago string mat 
for vellum documents when appropriate (Clarkson, 1987, 
Pickwoad, 1992, Glaser, et. al., 1993). It was decided that 
framing in a sealed, breathable micro-chamber would miti-
gate drastic fluctuations (more than 15%) in relative humidity 
when the certificate was back in the care of the client (Bark, 
1993). A floating window mat was appropriate for the Leonard 
certificate because the decorative print on the certificate was 
somewhat close to the edges which were irregular. 
 Following humidification and relaxing the cockling of the 
Leonard certificate, the losses were filled with toned leaf-
cast paper and a 3% solution of gelatin. In addition to the 
fills, reinforcements were applied to any gapped areas that 
remained between the cut, separated areas of the certifi-
cate. The reinforcements were strips of leafcast paper small 
enough to fit between the sewing threads. One inch lengths 
of undressed 25/3 bookbinder’s thread were cut. Either end 
of each piece of thread was teased out with a scalpel to form 
a small fan. These were attached to the reverse edges of the 
certificate with a solidified 3% gelatin solution at approxi-
mately 2" intervals. Where there were irregularities, such as 
the edges of the large cuts, losses, or the area known to have a 
concentration of fiber bundles, the threads were placed closer 
together (Clarkson, 1987) (figs. 14–15).
 A window mat was cut of 4-ply, 100% rag matboard, 
extending 3" on top and sides and 3 1/4" on the bottom from 
the edge of the certificate with allowance for 1/4" of space from 
the window to “float”. A piece of cotton linen was cut large 
enough to extend at least 1" around the edges of the backing 
board and placed over the backing board. The window mat 

Fig. 12. Final placement of the rare earth magnets (blue) on the 
certificate and over losses (green) 

Fig. 13. Final drying. Membership certificate of the Society of the 
Cincinnati lightly secured with rare earth magnets
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 The bookbinder’s thread on all edges were pulled through 
the linen and affixed in this manner. The weights and 
Plexiglas were removed and the cotton linen was adhered to 
the reverse of the backing matboard. MarvelSeal was affixed 
with double-sided tape to the linen covering the backing mat-
board on the reverse with a 1/4" margin at the edges. The 
matted certificate was glazed with UV-filtering glass with 1/8" 
spacers. Framer’s tape was pressed onto the front 1/8" on the 
edge of the glass and wrapped around each edge to the back to 
overlap it over the MarvelSeal (Bark, 1993). The breathable, 
sealed microchamber was then dropped into a custom-made 
frame, secured and sealed with heavy framing paper. 

discussion

 The author found that the use of rare earth magnets 
an acceptable treatment alternative to current methods of 
humidifying and tension drying vellum documents. The 
method is particularly useful with severely cockled, dam-
aged vellum. The implication of this work is that using rare 
earth magnets in this manner may also generalize to vellum 
documents with other unique characteristics, such as seals, 
permanent folds or major losses, which require the ability to 
secure specific areas. 
 Success of tension drying with rare earth magnets was 
found to increase when the fiber bundle direction and con-
centration throughout the document is understood. This 
finding raises the question as to whether or not examination 
of vellum documents under magnification and area mapping 
would be a beneficial practice during analysis and photo-
documentation. This would 
would provide a way to determine a point (or points) of refer-
ence, which in turn influences the treatment itself, in advance.
 To establish the use of rare earth magnets as a reliable 
conservation tool for tension drying vellum, further inves-
tigation is necessary. Perhaps one area of possible study may 
examine incorporating the use of rare earth magnets in the 
conservation treatment of animal skins used for the costume 
of indigenous peoples. Another possibility is experimentation 
with various shapes of magnets. Flat, small magnetic strips 
occasionally used for framing may prove useful in securing 
a larger (1 1/2" to 2") surface area of vellum than individual 
magnets. Lastly, the long-term results of humidification and 
tension drying of vellum cannot be considered without atten-
tion to framing and storage. Continued inquiry into new 
materials for microchambers and study of varying micro-
chambers to address the exclusive environmental needs of 
specific types of vellum would be extremely valuable.
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