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I n t r o d u c t i o n 
At t he 1964 Phi lade lph ia m e e t i n g o f t h e I I C - A m e r i c a n 


G r o u p I gave a talk tha t m a y have b e e n the first p rofes 
sional talk related to t h e conse rva t ion t r e a t m e n t o f art o n 
paper . At tha t t i m e I t r ied to m a k e t h e p o i n t tha t "whi le 
t he d a m a g e and de t e r io r a t i on m o r e of ten o c c u r s in t h e 
paper s u p p o r t it is t he m e d i a o n t h e surface o f t h e paper 
that d e t e r m i n e s w h a t can o r c a n n o t be d o n e to t reat t h e 
w o r k o f art" 1 . T h i s p o i n t is n o w h e r e m o r e obv ious t h a n 
in the t r e a t m e n t o f t he w a t e r sensi t ive and friable w o r k s 
o f a r t I w i l l b e d i s c u s s i n g 
today. 


I have c o n t i n u e d to w o r k 
t o d e v e l o p m e t h o d s a n d 
t e c h n i q u e s t o m o r e safe ly 
treat p r o b l e m s I have faced 
in the preserva t ion o f these 
v e r y d i f f icu l t w o r k s o f a r t 
o n p a p e r t h r o u g h o u t m y 
c a r e e r . T o w a r d t h i s e n d I 
i n v e n t e d t h e s u c t i o n t a b l e 
in 1 9 7 2 2 and deve loped the 
m o i s t u r e c h a m b e r / s u c t i o n 
t a b l e / u l t r a s o n i c h u m i d i f i 
e r / a i r f i l te r s y s t e m d u r i n g 
the 1980's. A U . S . P a t e n t for 
this sys tem was received in 
M a y 1 9 9 3 a n d M u s e u m 
S e r v i c e s C o r p . w i l l s o o n 
start p r o d u c t i o n o f t he c h a m b e r 3 . 


I first i n t r o d u c e d th is sys t em at t h e A J C m e e t i n g in 
W a s h i n g t o n , D . C . i n 1 9 8 5 4 a n d i n 1 9 8 8 S h a n n o n 
Zacha ry and I gave d e m o n s t r a t i o n s a n d p r e s e n t e d resul ts 
of o u r research and d e v e l o p m e n t o f t e c h n i q u e s u s ing t h e 
s y s t e m at a s y m p o s i u m s p o n s o r e d b y t h e C a n a d i a n 
C o n s e r v a t i o n I n s t i t u t e i n O t t a w a . U n f o r t u n a t e l y t h e 
S y m p o s i u m ' 8 8 p r e s e n t a t i o n s h a v e n e v e r b e e n 
p u b l i s h e d 5 . 


Lec tu re s a n d d e m o n s t r a t i o n s o f t h e t e c h n i q u e s t ha t 
have b e e n deve loped u s ing T h e Sys tem w e r e also given 
a t s u c t i o n t a b l e w o r k s h o p s a t t h e S m i t h s o n i a n ' s 
C o n s e r v a t i o n Ana ly t i ca l Lab in 1989 a n d 1990 , at t h e 
Canad ian C o n s e r v a t i o n Ins t i tu te in 1991 , and in 1993 at 
t he T o k y o N a t i o n a l U n i v e r s i t y o f F i n e A r t a n d M u s i c 
and at the Japanese M o u n t e r s A n n u a l M e e t i n g in J apan . 


S h a n n o n Z a c h a r y a n d H o l l y M a x s o n s h o w e d m y m o s t 
r e cen t v i d e o o f these t e c h n i q u e s at t he I P C m e e t i n g in 
M a n c h e s t e r , E n g l a n d . T h i s b r ie f rev iew of t he deve lop
m e n t o f t h e M o i s t u r e C h a m b e r / S u c t i o n T a b l e Sys t em 
w a s f o l l o w e d b y s l ides s h o w i n g t h e o r ig ina l m o i s t u r e 
c h a m b e r bu i l t in 1984. T h i s c h a m b e r had a r m p o r t s that 
d id n o t easi ly a l l ow t h e c o n s e r v a t o r t o m a n i p u l a t e t h e 
object b e i n g t rea ted . It had to be lifted off t he suc t ion 
table in o r d e r to place t he object o r b lo t ters o n the table. 
T h e mi s t en t e r ed t h e c h a m b e r at on ly o n e o p e n i n g and 


Fig. 1 Current Model of Weidner Moisture Chamber/Suction Table System. 


t e n d e d to over ly w e t t he object neares t this en t ry poin t . 
B u t de sp i t e its s h o r t c o m i n g s it p r o v e d t h e sys t em was 
w o r k a b l e and led to s u b s e q u e n t m o d e l s tha t cu lmina ted 
in t h e m o d e l seen in Fig. 1. 


O u r la test m o d e l is for t e a c h i n g p u r p o s e s and is in 
s even sec t ions so it can b e d i s m a n t l e d a n d packed and 
sh ipped . It is n o t as air t ight as m y regular c h a m b e r s b u t 
does con ta in t h e u l t rasonic mis t ins ide t he c h a m b e r suc 
cessfully d u r i n g t r e a t m e n t s . T h i s "travell ing m o d e l " has 
a flat t op ra the r t h a n t h e " b u b b l e " top o f earlier mode l s . 
La rge d o o r s o n all f o u r s ides o f t h e c h a m b e r are also 
s tandard in t h e later c h a m b e r s . T h e mis t n o w enters t h e 
c h a m b e r m o r e u n i f o r m l y t h r o u g h perforated tubes r u n 
n i n g a r o u n d t h e wal ls at t h e t op o f t he c h a m b e r . 


W e packed th is t ravel l ing c h a m b e r and used it a long 
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wi th the M u s e u m Services C o r p . suc t ion table f rom t h e 
H a n d a m o u n t i n g s tud io in t h e T o k y o N a t i o n a l M u s e u m 
in Japan. O u r aud ience d u r i n g t h e lec tures and d e m o n 
strat ions w e r e conse rva to r s , co l l ec to rs a n d c u r a t o r s in 
T o k y o b u t a lso a b o u t 3 4 0 J a p a n e s e m o u n t e r s at t h e i r 
a n n u a l m e e t i n g in K a m e y a m a d a , in t h e m o u n t a i n s o f 
N a g a n o Prefec ture , n o r t h w e s t o f T o k y o . 


S o m e r e c e n t t r e a t m e n t s u s i n g t h e M o i s t u r e / C h a m b e r 
Suct ion Tab le Sys tem. 


Slides o f w o r k s o f art tha t w e r e e i the r cons ide red for 
t r e a t m e n t o r actual ly t rea ted u s i n g t h e m o i s t u r e c h a m 
ber /suct ion table sys tem w e r e discussed. 


T h e s e examples inc luded : 


1. A pastel por t ra i t tha t is appl ied direct ly to gesso o n 
a yel low chalk g r o u n d o n a th ick, w a r p e d ca rdboard : 


T h e pastel and gesso are lifting off t h e cha lk g r o u n d 
a n d t h e r e is b l i n d c leavage t h r o u g h o u t . T h e r e is n o 
paper layer. 


T h i s pr is t ine pastel is still in m y lab and I have c o m e 
reluctant ly to t h e conc lus ion tha t t h e r e m a y be n o t rea t 
m e n t possible w i t h o u t d i s t u r b i n g o r d a r k e n i n g t h e pastel . 


T h e m o i s t u r e c h a m b e r / s u c t i o n table sys tem does n o t 
seem to be an appropr ia te t r e a t m e n t a l ternat ive because 
the desiccated gesso does n o t relax u s i n g m o i s t u r e f r o m 
the u l t rasonic humid i f i e r . S ince t h e thick, w a r p e d ca rd
board suppo r t is n o t p o r o u s , t h e suc t ion table w o u l d be 
of n o he lp in f la t tening e i the r t h e ca rdboard o r t h e gesso 
w i t h o u t applying p res su re to t h e obverse s ide. T h e pastel 
will p robably transfer to any mater ia l appl ied to its su r 
face. T h e m o i s t u r e in any so lu t ion tha t m i g h t b e f o u n d 
to soften the gesso m a y d a r k e n s o m e o f t h e pastel co lors . 


T h i s t r e a t m e n t has b e e n p u t o n h o l d b u t , w i t h t h e 
o w n e r ' s approval , m a y b e a t t e m p t e d as an e x p e r i m e n t a l 
t r ea tment , at a later date . 


2. A pastel and cha lk por t ra i t—probably over a salted 
paper pho tog raph ic image o n a br i t t le , d i sco lored , s ta ined 
paper . 


Because t h e pas te l w a s b a d l y r u b b e d a n d i n g r a i n e d 
i n t o t h e su r face o f t h e p a p e r a n agg res s ive t r e a t m e n t 
u s i n g t h e m o i s t u r e c h a m b e r / s u c t i o n t ab le s y s t e m w a s 
possible. T h e d r a w i n g was t h o r o u g h l y w e t t e d u s i n g t h e 
u l t rasonic mis t in t h e m o i s t u r e c h a m b e r a n d c o n s i d e r 
able s ta ining was successfully r e m o v e d u s i n g t h e suc t i on 
table . It was also l ined w i t h J a p a n e s e p a p e r a n d w h e a t 
starch paste, u s ing t h e suc t ion table for adhes ion and for 
the initial d ry ing and f lat tening. 


3. A large, Roswel l W e i d n e r pastel landscape . 
T h e pastel was i r regular ly applied: in s o m e areas bu i l t 


up w i t h m a n y layers o f pastel separated w i t h local appl i 


ca t ions o f fixative to p r e v e n t t h e t op layer of pastel f rom 
m i x i n g w i t h a l ower layer; in o t h e r areas t he pastel was 
ve ry l ightly appl ied o r t h e paper s u p p o r t itself was par t of 
t h e des ign. It is o n a heavy we igh t , s t rong paper . 


T h e p a p e r s u p p o r t w h i c h e x p a n d e d 1" i n i ts 3 6 " 
d i m e n s i o n w h e n w e t t e d was so badly cockled it was no t 
e x h i b i t a b l e . B e c a u s e I w a s w o r k i n g w i t h t h e a r t i s t I 
cou ld take a few m o r e chances t h a n I m i g h t o the rwise , 
i.e. p lac ing t h e pastel f ace -down o n polyes ter w e b d u r i n g 
t h e w e t t i n g - u p w i t h t h e u l t rasonic mis t . It was w e t t e d o n 
b o t h t h e obverse and t h e reverse . W h e n t h e paper s u p 
p o r t was t h o r o u g h l y relaxed and expanded the pastel was 
t u r n e d face-up o n polyes te r w e b and blot ters , t he vacu 
u m was t u r n e d o n and , o n c e t h e paper s u p p o r t was flat, 
t h e edges w e r e w e i g h t e d . T h e v a c u u m was t u r n e d off 
a n d t h e pastel was left w i t h t h e edges w e i g h t e d for a lmos t 
t w o w e e k s in t h e c losed m o i s t u r e c h a m b e r . W h e n t h e 
relative h u m i d i t y ins ide t h e c h a m b e r co inc ided w i t h t he 
R H o u t s i d e t h e c h a m b e r for several days t h e w e i g h t e d 
edges w e r e released. 


T h e p a p e r has r e m a i n e d flat for severa l yea rs n o w . 
T h e r e w a s n o not iceable change in t h e pastel d u e to t h e 
t r e a t m e n t w i t h t h e u l t rasonic mis t . 


4 . A n unf ixed pastel by M a r y Cassat t . 
H o w e v e r , in o r d e r t o t reat pastels, s u c h as this unfixed 


pastel w h e r e n o t h i n g cou ld be a l lowed to t o u c h t h e pastel 
at any t i m e d u r i n g t h e t r e a t m e n t , a t e c h n i q u e was s h o w n 
tha t involved a d h e r i n g J apanese paper str ips w i t h w h e a t 
s tarch paste to t h e reverse edges o f t h e pastel paper s u p 
por t . F o u r str ips o f J apanese paper c o r r e s p o n d i n g to t he 
size o f t h e object are w a t e r cu t at o n e edge . T h e s e frayed 
edges are pas ted o u t w i t h r a the r s t rong paste and adhe red 
to t h e r e v e r s e e d g e s o f t h e p a p e r s u p p o r t . T h e o u t e r 
edges o f t h e J a p a n e s e p a p e r s t r ips are t h e n c a u g h t in a 
h o o p / f r a m e device . T h i s device is m u c h like an e m b r o i 
d e r y h o o p o r t h e old " D u t c h M e t h o d " paper f rame used 
in pa in t i ng conse rva t ion (Fig 2 ) . Secured in this paper 
f r ame t h e pas te l can b e s u s p e n d e d f a c e - d o w n ove r t h e 
table surface o r suc t ion table and t h e paper s u p p o r t can 
b e w e t t e d f r o m t h e reverse on ly w i t h t he u l t rasonic mis t . 


Af te r t h e p a p e r s u p p o r t w a s re laxed th i s pas te l w a s 
t u r n e d f a c e - u p o n p o l y e s t e r w e b a n d b l o t t e r s a n d t h e 
edges o f t h e pape r s u p p o r t w e r e w e i g h t e d w i t h polyester 
w e b / b l o t t e r covered plexiglas t ubes /filled w i t h lead shot . 
T h e t ubes are cus tom™made so tha t t h e w e i g h t is d i s t r ib 
u t e d evenly o n all t h e edges . T h i s pastel was a l lowed to 
"s t re tch d ry" w i t h o u t u s i n g t h e suc t ion table. T h e pastel 
was left in place w i t h t h e edges w e i g h t e d for an ex tended 
pe r iod as was d o n e w i t h t h e W e i d n e r pastel . 


O l d e r pastels especially w h e n t h e y have b e e n m o u n t 
ed o n a w o o d s t r a ine r , h a v e d e t e r i o r a t e d , w e a k edges . 
T h e J apanese pape r tha t r e m a i n s a d h e r e d to t he reverse 
edges o f t h e pape r s u p p o r t after u s ing t h e hoop / s t r a ine r 
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Fig. 2. Hoop/Strainer Device. 


t e c h n i q u e actually s t r e n g t h e n s t h e edges . 
T h e M a r y Cassa t t pastel was b e i n g t rea ted because o f 


tears and cockl ing at t h e co rne r s . T h e pape r s u p p o r t h a d 
b e e n g lued to a w o o d s t ra iner and t h e s t ra in tha t occur s 
d u r i n g p e r i o d s o f c h a n g i n g t e m p e r a t u r e a n d h u m i d i t y 
caused t h e cockl ing a n d tears . 


I n its J apanese pape r h o o p / f r a m e t h e pastel w a s s u s 
p e n d e d f a c e - d o w n a n d t h e t ea r s w e r e m e n d e d o n t h e 
reverse w i t h Japanese pape r a n d w h e a t s tarch paste . T h e 
pastel was i m m e d i a t e l y t u r n e d face-up o n a spot suc t ion 
plate and t h e m e n d s w e r e d r ied u s i n g t h e suc t ion to h o l d 
the m e n d flat w h i l e t h e paste dr ied . 


T h e pastel w a s t h e n re laxed overa l l u s i n g u l t r a s o n i c 
mis t o n the reverse only . It was t h e n d r ied a n d f la t tened 
w i t h o u t suc t ion p re s su re u s ing edge w e i g h t s as expla ined 
a b o v e . B e c a u s e t h e cock le s (o r d r a w s ) at t h e c o r n e r s 
w e r e so p r o n o u n c e d suc t ion m i g h t have f o r m e d creases 
in t he paper suppor t . T h e possibil i ty o f co lor changes in 
unfixed pastels w h e n w e t t e d also dic ta ted a ve ry conse rv 
ative approach . 


5. A large 19th c e n t u r y school m a p . 
T h e c o n d i t i o n o f t h e m a p was n o r m a l for 19th c e n t u 


ry school m a p s : shellac over p r i n t i ng i n k and wa te r co lo r 
o n a badly desiccated, br i t t le , abraded, t o rn , and creased 
paper suppor t . T h e m o i s t u r e c h a m b e r can also b e used 
as a ven t i l a t ion c h a m b e r . A flexible plastic hose c o n n e c t 


ed to an exp los ion-proof fan 
v e n t e d t o t h e o u t - o f - d o o r s 
is inser ted t h r o u g h a hole in 
t h e s i d e o f t h e c h a m b e r . 
T h i s h o s e c a n b e u s e d t o 
v e n t off solvent fumes even 
as t h e w o r k o f ar t is b e i n g 
w e t t e d w i t h t h e u l t r a s o n i c 
mis t . 


T h e s h e l l a c w a s 
r e m o v e d f r o m th i s m a p by 
s w a b b i n g t h e su r f ace w i t h 
a l c o h o l u s i n g t h e c h a m b e r 
as a v e n t i l a t i o n c h a m b e r to 
r e m o v e t h e fumes f rom the 
s u r f a c e . T h e s u r f a c e w a s 
t h e n f l o o d e d w i t h t h e so l 
v e n t a n d t h e s u c t i o n tab le , 
w h e n t u r n e d o n , r e m o v e d 
t h e res idual shellac f rom the 
pape r s u p p o r t in to a b lo t te r 
b e n e a t h t h e m a p . Wa te r sol
ub le stains in t he paper s u p 
p o r t w e r e a l s o r e m o v e d 
t h r o u g h t h e s u c t i o n t a b l e 
u s ing the u l t rasonic mist . 


T h e A p p a r a t u s U s e d in T r e a t m e n t s o f Pas te l s , W a t e r 
Sensi t ive Pa in t ings , a n d a Varn i shed M a p . 


T h e appara tus seen in t h e d iagram in Fig. 3 inc ludes 
b o t h m y n o r m a l M o i s t u r e C h a m b e r / S u c t i o n T a b l e 
S y s t e m s e t - u p a n d t h e M i c h a l s k i s e t - u p for u s i n g an 
u l t r a s o n i c m i s t / g e l a t i n s o l u t i o n for local c o n s o l i d a t i o n 
a n d stain r emova l . 


T h e appara tus is flexible and each c o m p o n e n t can be 
used separately o r all toge ther , for ins tance: 


a. U s i n g s u c t i o n o n l y - w i t h t h e m o i s t u r e c h a m b e r 
ac t ing to filter t h e air pass ing t h r o u g h t h e object b e i n g 
t rea ted o n t h e suc t ion table. 


b . U s i n g t h e u l t rasonic mi s t in t h e m o i s t u r e c h a m b e r 
t o w e t - u p t h e ob jec t a n d s t r e t c h d r y i n g w i t h t h e four 
edges w e i g h t e d w i t h o u t u s ing t h e suc t ion table. 


c. U s i n g t h e u l t rasonic mi s t to overall relax the object 
w h i l e a p p l y i n g t h e u l t r a s o n i c m i s t o r u l t r a s o n i c 
m i s t / g e l a t i n j e t local ly for p a i n t c o n s o l i d a t i o n o r s ta in 
r emova l . 


d. U s i n g t h e m o i s t u r e c h a m b e r as a vent i la t ion c h a m 
b e r w h e n u s i n g solvents . 


e. U s i n g u l t rasonic mi s t s imu l t aneous ly w i t h solvents 
and t h e suc t ion table. 


f. U s i n g t h e m o i s t u r e c h a m b e r e i t h e r as a t r u e 
h u m i d i t y c h a m b e r by con t ro l l ing t h e i n p u t o f t he u l t ra
sonic mis t , o r (if g iven sufficient t ime) as a f o rm of spray 







78 T h e B o o k and Paper G r o u p 


Fig. 3 
Weidner Apparatus for Conservation Treatments of Works of Art on Paper for 


Water Sensitive or Friable Media - 1993. 
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wett ing to t h o r o u g h l y w e t t h e paper . 


Please n o t e tha t I call this a M O I S T U R E C H A M B E R 
no t a H U M I D I T Y C H A M B E R b e c a u s e it is s e l d o m 
used to h u m i d i f y an ob jec t . I t is u s e d to " w e t - u p " an 
object. 


T h e c h a m b e r is cons t ruc t ed o f plexiglas a n d can have 
ei ther a b u b b l e t op o r a flat surface. T h e u l t rason ic m i s t 
e n t e r s t h e c h a m 
b e r t h r o u g h p e r 
forated tubes r u n 
n i n g a r o u n d t h e 
t o p o f t h e c h a m 
b e r w a l l s . T h e 
m i s t is d i r e c t e d 
slightly u p w a r d to 
spread it t h r o u g h 
o u t t h e c h a m b e r . 
T h e mis t does n o t 
t o u c h t h e t o p o f 
t h e c h a m b e r 
w h e r e i t m i g h t 
c o n d e n s e a n d 
dr ip . 


M a g n e t i c t a p e 
h o l d s t h e d o o r s 
t i g h t l y c l o s e d . 
H a v i n g d o o r s o n 
all four sides o f t h e c h a m b e r is i m p o r t a n t , especially for 
larger objects w h e n t w o o r m o r e conse rva to r s are w o r k 
ing toge the r , so tha t t h e objec t c an easily b e m o v e d in 
a n d o u t o f t h e c h a m b e r , b l o t t e r s can b e c h a n g e d , a n d 
tools , solvents and o t h e r chemica l s can b e replaced w i t h 
o u t d i s tu rb ing the object. 


Air m u s t pass t h r o u g h t h e s y s t e m w h e n t h e s u c t i o n 
table is in use o r else an i m p l o s i o n m a y o c c u r . I have 
used an a u t o m o b i l e ca rbu re to r filter in m y c h a m b e r b u t 
it wi l l o n l y fi l ter o u t g ross d i r t f r o m t h e air. A c l ean 
r o o m is still t he bes t answer for c lean air s ince t h e air is 
filtered even w h e n t h e c h a m b e r d o o r s are o p e n . I have 
n o t b e e n able to bu i ld a c lean r o o m in m y n e w lab. Bu t , 
I h a v e i n s t a l l e d a l a rge e n v i r o n m e n t a i r s y s t e m t h a t 
requi res abou t 24 h o u r s o f ope ra t ion in m y closed w o r k 
r o o m before t h e suc t ion table t r e a t m e n t is b e g u n . I have 
no t tested its efficiency. 


W h e n u s i n g t h e c h a m b e r as a ven t i l a t i on c h a m b e r I 
insert the flexible hose t h r o u g h a special o p e n i n g in t h e 
c h a m b e r v e n t i n g it o u t - o f - d o o r s t h r o u g h an exp lo s ion -
p r o o f fan. T h e hose m u s t b e covered w i t h a sc reen to 
p reven t objects f rom b e i n g d r a w n in to t h e hose . 


THE MICHALSKI SUCTION/MISTER SYSTEM 
M a n y o f u s h a v e u s e d s u c t i o n a n d u l t r a s o n i c m i s t 


applied locally t h r o u g h tubes to r e m o v e stains, to test for 


c o l o r c h a n g e s a n d t o c o n s o l i d a t e m e d i a . H o w e v e r , I 
bel ieve t h e appara tus I'll n o w discuss al lows greater c o n 
t ro l in t h e appl ica t ion o f t h e u l t rason ic mi s t and o p e n s 
t h e w a y t o t h e u s e o f o t h e r c h e m i c a l s a n d so lven t s in 
local t r e a t m e n t appl icat ions for b o t h pa in t consol ida t ion 
and local stain r emova l . 


Stefan Micha l sk i , Sen io r C o n s e r v a t i o n Scientist at the 
C a n a d i a n C o n s e r v a t i o n Ins t i tu t e , has i n v e n t e d a device 


Fig. 4. Michalski Spot Suction Plate, Weidner Spot Suction Table and Apparatus for Local Applications of 
Ultrasonic Mist/Gelatin Solution for Setting Down Flaking Paint or Local Stain Removal —1993. 


u s i n g suc t ion and u l t rasonic mis t for the consol ida t ion of 
desiccated pa in t o n e t h n o g r a p h i c ob jec t s 6 . T h e apparatus 
s e t - u p in F ig .4 is b a s ed o n M r . M i c h a l s k i ' s i n v e n t i o n . 
U s i n g a plastic bo t t l e s u s p e n d e d over t he m e c h a n i s m of 
an u l t r a s o n i c h u m i d i f i e r is for m e t h e m o s t i n g e n i o u s 
pa r t o f h is sys tem. T h a t o n e c o u l d f o r m a mi s t of t h e 
gela t in s o l u t i o n in a bo t t l e a n d con t ro l t h e force of t he 
u l t r a s o n i c m i s t w i t h t h e air c o m p r e s s o r p r e s s u r e w e r e 
a l so r e v e l a t i o n s . I w a s ab le t o u s e a . 5 % s o l u t i o n o f 
g e l a t i n b e f o r e t h e " c a v i t a t i o n " ( b u b b l i n g ) o c c u r s t h a t 
N i c c o l o Ca lda ra ro descr ibed in last Year 's Book and Paper 
Annual1. O t h e r chemica l s tha t m i g h t b e applied t h r o u g h 
th i s s y s t e m have n o t b e e n ex p l o r ed . B u t I f o u n d tha t 
ace tone a n d a lcohol a d d e d to t h e gelat in so lu t ion in the 
bo t t l e actually s e e m e d to activate t h e u l t rasonic mis t . 


T h e N a l g e n e p las t ic b o t t l e c o n t a i n i n g t h e w a t e r o r 
wa t e r /ge l a t i n s o l u t i o n is s u s p e n d e d ove r t h e u l t r a son ic 
m e c h a n i s m o f a humid i f i e r . Ai r en te r s t h e bo t t l e f rom 
an air c o m p r e s s o r forcing t h e u l t rasonic mi s t o u t t h r o u g h 
t h e t u b e to a plastic t ip o r p ipe t te . 


T h e s p o t s u c t i o n tab le is fitted w i t h o p e n i n g s for a 
smal l flat s u c t i o n p la te (Fig. 5) tha t M r . Micha l sk i has 
des igned and the funne l b e n e a t h t h e plate is connec t ed to 
t h e v a c u u m . A d i m m e r con t ro l s t h e actual v a c u u m p re s 
su re . 


M y c h a m b e r fits o n this spot table (Fig. 6) so that the 
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Fig. 5. Michalski Spot Suction Plate. 


object can be overall relaxed w i t h u l t rason ic m i s t o r so l 
v e n t fumes can b e evacuated d u r i n g local t r e a t m e n t s . I 
also have a s t u rdy camera s tand a n d an a t t a c h m e n t tha t 
allows m e to place t h e b o d y o f m y b i n o c u l a r m i c r o s c o p e 
o n t h e s t and so t h a t I c a n w o r k o v e r t h e s u c t i o n p la te 
d u r i n g part icular ly delicate t r e a t m e n t s . 


D u r i n g m y recen t visit to J a p a n I was able to d iscuss 
w i t h t h e m o u n t e r s at t h e T o k y o N a t i o n a l M u s e u m t h e 
s team vapor izer tha t t h e y are u s i n g to consol ida te crack
led pa in t o n O r i e n t a l scrol ls a n d pane l pa in t i ngs u s i n g 
thei r suc t ion table. T h e i r sys tem is s imilar t o t h e use o f 
the u l t rasonic mis t /gela t in so lu t ion . H o w e v e r , t h e y have 
n o t b e e n able to con t ro l t he f low o f s t eam as we l l as w e 
can w i t h t h e u l t r a son ic m i s t humid i f i e r / a i r c o m p r e s s o r 
system. 


O t h e r tools tha t have b e e n used for conso l ida t ion o f 
flaking pa in t i nc lude var ious k inds o f air b r u s h e s , spray 
g u n s and t h e P rese rva t ion P e n c i l 8 . B u t t h e y are of ten 
too s t rong or cover t oo large an area for se t t ing d o w n t h e 
crackle in t he delicate t e m p e r a and g o u a c h e pa in t ings o n 
paper suppor t s . 


U s i n g t h e appara tus descr ibed above I have f o u n d to 
b e t h e o p t i m u m t e c h n i q u e for a p p l y i n g a c o n s o l i d a n t . 
T h e r e are t h r ee c o n t r o l po in t s in t h e appara tus : t h e air 
p r e s s u r e o f t h e c o m p r e s s o r ; t h e a m o u n t o f u l t r a s o n i c 
mis t p u t o u t by the humid i f i e r ; and t h e force o f t h e s u c 
t i o n p r e s s u r e . U s i n g a b i n o c u l a r m i c r o s c o p e w h i l e 
apply ing t h e conso l i dan t w i t h t he se con t ro l s a l lows t h e 
conservator to t reat even the m o s t delicate pa in t ing . I n 
m y a t t empt s to p r o d u c e t h e gent les t , m o s t con t ro l l ab le 
mis t j e t possible I have successfully u s e d an a q u a r i u m air 
p u m p in place o f t h e air compres so r . T h e n e e d to c o n 
t ro l t h e s u c t i o n p r e s s u r e d u r i n g t h e d r y i n g o u t o f t h e 
consol idant is also very i m p o r t a n t . T h e p re s su re m u s t b e 


CONCLUSION 
I m e n t i o n e d i n t h e b e g i n n i n g o f this 


paper "whi le t he d a m a g e o r deter iorat ion 
m o r e of ten occurs in t he paper suppor t it 
is t h e m e d i a o n t h e surface o f t h e paper 
t h a t d e t e r m i n e s w h a t c a n o r c a n n o t be 
d o n e to t rea t it". T h e aes thet ic appear
a n c e o f a w o r k o f a r t o n p a p e r t a k e s 
p r e c e d e n c e o v e r p r o b l e m s in t h e pape r 


suppor t . I f a p r o p o s e d t r e a t m e n t w o u l d ser iously change 
t h e a p p e a r a n c e o f t h e m e d i u m u s e d b y t h e a r t i s t t h e 
t r e a t m e n t ( s u c h as r e m o v a l o f s t a ins , d i s c o l o r a t i o n or 
ac id i t y i n t h e p a p e r s u p p o r t ) s h o u l d p r o b a b l y n o t b e 
a t t e m p t e d - un less it is really a last resor t or cons idered 
"exper imen ta l " . 


O v e r w e t t i n g causes t h e m o s t s e r i ous p r o b l e m s tha t 
o c c u r d u r i n g t h e types o f t r e a t m e n t s d i scussed above . 
T h e s e p r o b l e m s can o c c u r d u r i n g b o t h overall and local 
t r e a t m e n t s . T h e s e p r o b l e m s a n d h o w I t ry to avoid o r 
keep t h e m to a m i n i m u m are: 


A. F l o o d i n g o f t h e pa in t : 


1. Keep air p re s su re in to t h e so lu t ion bot t le as 
l o w as poss ible u s i n g an a q u a r i u m aerator ra ther t han the 
air c o m p r e s s o r , if necessary. 


2 . U s e as small an o p e n i n g in t he mis t t u b e as 
possible - s u c h as a p ipe t te . 


3 . W o r k u n d e r magnif ica t ion . 


B . Loss o f s h i n e / m a t appearance of t he media : 


U s e m a n y sho r t exposures to t he u l t rasonic mis t 
r a the r t h a n o n e l o n g exposure . 


C . C o c k l i n g o f t h e pape r suppo r t : 
1. W o r k o n a regular suc t ion table ra ther t han a 


spo t s u c t i o n table w i t h t h e o p e n i n g in t h e my la r m a s k 
c o r r e s p o n d i n g t o size o f object . 


2. U s e overall u l t rasonic mis t to relax the ent i re 
pape r suppor t , t h e n apply u l t rasonic mi s t to appropr ia te 
areas locally w i t h t h e t u b e k e e p i n g t h e en t i re object flat 
w i t h suc t ion . 


s u f f i c i e n t f o r d r y i n g b u t n o t s t r o n g 
e n o u g h t o p u l l t h e c o n s o l i d a n t beyond 
t h e crackled pa in t and in to t he paper sup
por t . 


Fig.7 s h o w s o n e o f m y successful con
sol ida t ion t r e a t m e n t s for crackled and lift
i n g g o u a c h e p a i n t o n p a p e r u s i n g this 
appara tus . Sources o f t h e e q u i p m e n t and 
suppl ies descr ibed above are listed in the 
r e fe rences 9 . 
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Fig. 6. Weidner Moisture Chamber and Spot Suction Table for Michalski Spot Suction Plate 1993. 
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Fig. 7. A crackled gouache painting consolidated with ultrasonic mist/gelatin. Before treatment. 


Fig. 7. A crackled gouache painting consolidated with ultrasonic mist/gelatin. After treatment. Microphoto by 
Holly Moxson 
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3 . W h e n the m e d i a is d ry t o t h e t o u c h ( t h r o u g h 
polyester w e b ) r e m o v e t h e object f rom t h e suc t ion table 
and c o n t i n u e d ry ing b e t w e e n polyes te r w e b , b lo t te r s a n d 
felts, u n d e r l ight we igh t . 
O R 


4. After t r e a tmen t , w e i g h t t h e edges and let t h e 
object s t re tch dry, w i t h o u t u s i n g suc t ion . 


D . P u l l - t h r o u g h o f t he med ia : 
1. R e d u c e the suc t ion p re s su re u s i n g a d i m m e r 


o n the v a c u u m p u m p . 
2. Always c h e c k the b lo t t e r b e n e a t h t h e object for any 


signs o f m o v e m e n t o f t h e med ia . 
3 . U s e p o l y e s t e r w e b b e t w e e n t h e r e v e r s e o f t h e 


object and t h e b lo t t e r to s low d o w n "wick ing" i n to d r y 
blot ter . 


O t h e r advice I can offer is: 
1. Always s u p p o r t t h e ob jec t o n po lyes t e r w e b a n d 


b lo t te r w h e n u s ing t h e suc t ion table. 
2. Spraying chemica l s ( such as deacidif icat ion sprays) 


o r d r a w i n g r e s inous d i sco lora t ion p r o d u c t s di rect ly i n to 
the suc t ion table surface can c log t h e screen. If chemica l s 
or stain r e m a i n s in t he sc reen it cou ld w i c k back u p in to a 
succeed ing object. 


W h e n a b l o t t e r is u s e d b e t w e e n t h e ob j ec t a n d t h e 
suc t ion table top t h e stain o r chemica l is d r a w n in to t h e 
b lo t te r . C o n s t a n t c h e c k i n g d u r i n g t r e a t m e n t tells w h e n 
to r e m o v e the d i r ty b lo t t e r for a c lean o n e . O n c e t he r e is 
n o m o r e s ta in ing visible in t h e b lo t t e r t h e treatment can 
be s topped. O n e o f t he advantages o f u s i n g t h e suc t ion 
table is tha t t he conse rva to r can so easily de tec t w h e n a 
t r e a t m e n t s h o u l d be s topped . 


3 . W h e n f l a t t e n i n g o n t h e s u c t i o n t ab l e t h e e d g e s 
s h o u l d b e w e i g h t e d . T h e edges d r y o u t first a n d p u l l 
away f rom t h e surface if n o t w e i g h t e d . 


4. W h e n s t re tch d ry ing w i t h w e i g h t e d edges , j u s t as it 
is w i t h s t re tch d ry ing o n a d r y i n g panel , if t he pape r has 
expanded greatly it m a y be necessary to release t h e edges 
and even s h u t off t he suc t ion table for a s econd to a l low 
t h e p a p e r t o c o n t r a c t . T h i s a v o i d s t h e d a n g e r o f t h e 
paper spli t t ing. T h e n t h e we igh t s can b e replaced o n t h e 
edges . After f l a t t en ing o f t h e p a p e r has b e e n ach ieved 
w i t h t he suc t ion table t h e v a c u u m can b e t u r n e d off and 
the object a l lowed to dry , in place o n t h e s u c t i o n table 
w i t h o u t any fu r the r release o f t h e edge w e i g h t s , for an 
ex tended per iod o f t ime , in t h e closed m o i s t u r e c h a m b e r 
unt i l t he R H ins ide t he c h a m b e r is t h e s a m e as t h e r o o m 
R H . 


Hopefu l ly , these t e c h n i q u e s wi l l he lp to m a k e t rea t 
m e n t of these delicate objects "safer" a l t h o u g h n o t n e c e s 
sarily "quicker" . 
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A P P A R A T U S (As deve loped by Mar i lyn Weidne r ) 
A. Moisture chamber. Built by JRosweli Weidner. 
B . Suc t ion table. Bui l t by F rank l in Shores . 
C . Spo t suc t ion table. Bui l t by Roswel l W e i d n e r . 
D . S u c t i o n P l a t e for s p o t s u c t i o n t ab l e . B u i l t b y 


Stefan Micha l sk i . 
E . W e t / d r y v a c u u m . K e n t I n d u s t r i a l W e t / D r y 


V a c u u m , M o d e l # K t - 1 0 0 , 115 Vo l t s , H e r t z 60 , A m p t . 
7.4, P H I , Serial # 2 2 8 0 9 , T h e K e n t C o . , Elkart , Ind . 


F . D i m m e r 1 5 - A . P u r c h a s e d f r o m N a t i o n a l 
H a r d w a r e C o . , Phila . , PA. 


G . U l t r a s o n i c h u m i d i f i e r . C o r o n a U l t r a s o n i c 
H u m i d i f i e r M o d e l U F - 4 0 & U F - 3 0 . P u r c h a s e d f rom 
B r o o k s t o n e , K i n g o f P r u s s i a , P A . H . C o m p r e s s o r . 
Badge r M o d e l 180-11, D i a p h r a m T y p e Air C o m p r e s s o r . 
P u r c h a s e d f r o m C h a r e t t e Ar t Supply , Phila. , PA. 


I . P r e s s u r e R e g u l a t o r . B a d g e r P i g g y - b a c k / F i l t e r 
R e g u l a t o r # 5 0 - 0 5 4 . P u r c h a s e d f r o m C h a r e t t e A r t 
Supply . 


J . E x p l o s i o n - p r o o f exhaus t fan. P u r c h a s e d f rom Lab. 
Safety Supply , Janesvi l le , W I . 


K. A q u a r i u m air p u m p . P u r c h a s e d f rom a pe t s tore . 


C O N N E C T O R T U B E S A N D A C C E S S O R I E S 
1. C lea r rigid P V C p ipe . E x c e l o n - R - 4 0 0 0 , I t e m # 4 3 0 7 , 
1 1/2". P u r c h a s e d f r o m N e w A g e I n d u s t r i e s , W i l l o w 
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Grove , PA. 
2. Air filter. A u t o m o b i l e c a r b u r e t o r filter. P u r c h a s e d 
f rom P e p Boys, Phila . , PA. 
3 . F l e x i b l e P V C d u c t i n g ( f o r s o l v e n t e x t r a c t i o n ) . 
Pu rchased f rom Lab Safety Supply , Ca t . # Q B - 5 7 6 8 . 
4. Flexible w e t / d r y v a c u u m hose . P u r c h a s e d w i t h v a c u 
u m . 
5 . N a l g e n e ( 2 0 0 6 S e r i e s ) n a r r o w m o u t h b o t t l e . 
P u r c h a s e d f r o m T h o m a s Sc ien t i f ic , C a t . # 1 7 0 8 - H 4 0 -
250ml . 
6. C l a m p . P u r c h a s e d f r o m T h o m a s Sc i en t i f i c , C a t . 
# 2 8 3 1 - D 7 0 . 
7. S u p p o r t s tand . P u r c h a s e d f r o m T h o m a s Scientif ic , 
e n a m e l e d steel base, Ca t . # 8 8 3 5 - B 5 0 series. 
8. C lea r , f lexible, plas t ic t u b e (for w a t e r a n d / o r w a t e r 
gelatin mis t ) . P u r c h a s e d f rom plastics supp ly c o m p a n y , 
Phila. , PA. 9. Plastic t ip . Rece ived f rom S. Micha l sk i b u t 
s i m i l a r t o p i p e t t e t i p s f r o m T h o m a s S c i e n t i f i c , C a t . 
# 7 7 4 0 . 
10. Clear , flexible, plastic t u b e (for air) . P u r c h a s e d f rom 
plastics supp ly c o m p a n y , Phila . , PA. 
11 . H o l e in plastic for # 9 . 
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