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. . T Wolfgang Peter Krol
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This paper is the rteéul“c,of twelve years of working, te‘égr;'ing, '
qnd experimenting wi»th'cimenvt’ Fondu ih search of an economic, sirnp.]e,“
and reliable casting techntque capable: of produging_str‘on.g, thtweightn .
sculpture in both art class angstudio. The final tecﬁm‘que desr:ribed\ *
in this p_aPeP is*based on a mefhod deve]joped#by Ed‘ward -Fo]kgﬂrqd, F.R.B.S.:

#

'conside;ﬂatﬂy modified in accordance with my own findings.

N This "new" proced_ure saves boﬁth‘ time and material, and widens

'the ranée of possibilities ,(e_.g.usculputunes; can be hung, can lean beyond

o - e - o ,,4

the center of' gravity etc.). Works which previously took two or more

1

C days-to hollow cast cap now be completed easily within a three to 5%

Rour class.
: n r/ . * ' ‘
A more detaﬂed description of the process and of its evolution

. will be found in the Introauc't}on and text of this paper .’
, p , ) c\ . . .
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: . .4 " Y INTRODUCTION

>

’ 1 was. first introduced to concrete (Ciment Fondu) during my under-
gradﬁ!te stydies~ in sculpture The techmque generally used at that time a
was as foﬂows An obJect was first made 'in c]ay .Then a simple one or
two piece plaster mold was made. The'plaster mold was lined with a.cement/
'water mixture in either Ciment Fondu or Port]and cement. ‘Finally a sand/
,cement/water mixture was pressed 1nto the mo‘ld untﬂ it was ﬁ'l]ed to tl"ne
top In other words mo]ds were usual'ly cast solid. The resul ting sculptures. 7 .,', ‘
g were often heavy and difficult to handle, Sculptures onJe or two-feet in

height often weighed twenty or thirty pounds. .S&u]ptures in’ thé four to

six foot range were almost impossitye to cast becJause, of the excessive ~ !

weight. So for these larger scu]ptures one was forced to use e1 ther’
Do]yesfer or epoxy resins. Unfortunate]y the plastics did not have the

same aeétheticaﬂy p1éasing random patma, not to mention their toxicity

-

. and that of the assoc1ated solvents, fmers, etc

<

When my students began to experience the same short comings of
solid concrete casting, further research into the potential of this econ-

omical' medium seemed indicated. Thin wall concrete ~(Fﬁ5) Concrefe)] is

<

, , .
of course widely used for boats, but the concrete steel mesh sarkdwich could

not be made to conform to the 'comp]ex’ interiors of relatively Small molds. \J

Then a text came to hand, one chapter of which deals'with casting

in l(‘.?ment Fondu using fiberglass mat as reinforcing material to cast light
o A - ! L

of

]Ga1 nor W. Jackson, JNR, and W. Morley Suther]and Concrete Boat—
' building: Its Technique and Its Furture (2nd impression; New York:
« John De Graff Inc., 1969), p.lI .

1]




v '
o . . -

we%ght hollow scmﬁptures-zv’ The strength and weaknesses of th1s techmque
as descmbed “therein Ted to cons:derable expemmentat’ton and u1 t1mate1y

tola system of cast1nq now m general use in the scu]pture classes. of th1s
university"and one whlch I conﬁdent’ly use in my own work., Th1s improved

' --techmque resu1ts in acgurate, strong, hght .casts produced quzck]y and
2’ L]

'mth great rehabﬂﬂ;y For th1s reason I have used the contents of that

chapter by Fo]kard as the basis and essent1a1 reference- pmnt of" th1s

- ~ .

' paper,

@

‘ o
In th1s paper the advantages and shortcommqs of various casting

procedures areﬁexp‘lored as we]l as the steps which 1ed to the deve]opment

’, ) of the subJect techmque That techmque s gescmbed in the last part
of ‘this paper under "The Complete Mod1f1ed Cas ti ng Techmque" in ‘sufficient
detail.and 1n such a" manner that anyone w1sh1nq to apply it shou'ld encounter

httle di fﬁcu1ty

& . . J . , S N IV

AN

. 2H M. Percy, New Materials in Scu1pture, (London Alec Tiranti,
1965), Chapter 13, p. 126-162. ‘ /

~3
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CHARACTERISTI C$ OF CEMENT

“ {

" "portland and Ciment Fondu
The most commonly used cement today is Portland. In addition

to the normal, regqular Portland there a?e types compounded for such charac-

. i ’ . . . T e
Cterd st1c§ as Tow heat, rapid hardening, and resistance to chemicals. i

Partland is "uSuaHy manufactured from 1imestone mixed'with shale, El ay, or '

mar1 n2 3

—

and can range in color from dark grey to whi te.
Ciment Fondu is‘not a Portland type cement. Instead it is a

"high alumina cemént. It comes in white or black and is the result of Time-

. Vd
stone and bauxite bumed t5gether.4 It is very resistant to chemical attack
and ha#dens and cures rapidly generating a great deal of heat.>

"The French developed a very rapid
hardening {6 hours) aliminous cement

‘ of extremely fine consistency and high
density, Ciment Fondu, which costs
about twice as much as standard cements,
and which .is recommended to sculptors as the
more permanent and useful type. It is~™ | . ¢
available 1in black and white. Fondu

will register detail down to finger- : |l
nrints with care, gnd is about as

hard as cast iron. - (- '

! Norman Colton, AT about Masonry (Toronto Canada Key Baak Pubhshmg'
Co s 1977), p. 15.~

2

e

ibid,, p. 14.

-3 Geoffrey Clarke and Stroud Comock A Sculptor's Hanual (New York:
Reinho1d Book Corp., 1968) p. 80.

4 ipid., p. 53 - S -

s Jackson and Sutherland, p. '62.
6 u]arké and Combck', p. 80.




f
) »
- un
&
(',’ }
N i
S \\
~

A

. fourteen and twenty-one days.3x Jo keep the cement damp one may cover ii-

. '/' - .
<
« v < ‘ ~
C
rl . L3 ! 4
Curing- - " . - s i : :
’ [ = ' 7 . Iy
Portland cement must be kept moist for seven days. L Maxlmum o s

strength is not ach1eved until twenty e1ght days &t a. temperature of about

60° Farenheit. 2 fhe concrete manual states -that Port] and cures between

with polyethelene, damp fabric, or spréy it with water. The higher the “

temperature the be*fter the curing- for Portland. “. . . ideal curing for

ta

concrete is tw\erse the work complete\y in water at temperatures up o

to 200%F . . .
,\H1gh Alumina Cements (Ciment Fondu) 4 s {

cure differently. 1In their case, high . S

temperature does not speed strength deve]op-

ment and can even retard it. Because high

alumina cement produces much heat during:

. hydration it is less subject to damage

; at freezing temperatures than Portland

_cements. Moist cool conditions are im-
. portant, and twenty-four hours are required
> for the. initial curing of high alumina cement.
A Great care .must be taken when using these
2,  cements.> . ¢
, . §~. the chemical reaction between the ’
' ’ cement and water produces heat itself.
If the volume of concrete is small, the ‘
heat rise is small, but when the volume

9

[

1 dackson and Sutherland, p. 64. -
2 ibid., p. 63. ‘ ‘

N )’ Lt
3 ¥.S.|Department of the Interwr Concrete Manua] A manual for the ‘.

Control of Concrete Construction (Washmgton United States Government
Printing Office, 1975), p. 376 . . A

4 Jaqkson and Sutherland, p. 65. -
? L]

> ibid., p. 66.:
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Definitions ®

\

v ' i e 5
) - Sy ¢
is largé heat build-up can become a .
serious problem. With small batches the
heat escapes fairly freely, but when the
mass is large the heat escape rate lags

* behind the heat build-up from the chemical ' \ 4
reaction.]
The quantity of water in a mix has a con-’ >

siderable bearing on the strength of the
concrete produced. Smply stated, the rule .
is this: a.Tow water-cement ratio increases ..
strength a high water-cement ratio decreases '
strength . . Insufficiently compacted dry
mixes at a certain pomt 2 . . . Too @uch
water will cause excessive shrinkage.

Neat Cems.’nf: cement mixed only with watei".4

“Goo":* Cement mixed only with water (another term).5~

- Mortar:, cement mixed with fine filler (sand).6 -
_Concrete: is cement m%xed with various size Iﬁ'Her‘s such as sand

and gravel or any other stable material: marblechips, brick dust,

3

irgn filings, pebbles, sand? etc. Up to 50% by vollume can be added to

‘cement. Organic-materials should not be used. They rﬁay contaminate the

S
1 Jackson and Sutheriand, p. 64. ; C~ )
: < A S s
2 ibid., p. 69.
. 3
3. .

ibid., p. 71. . ' : - \,2
4 Ronald L. Coleman, Scu]pture a.Basic Handbook for Students (2nd.; ’
Iowa: Wm. C. Brown Co.» 1980Tp 89. '

5 Percy, p 130. *(The term "Goo" will appear repeatedly thr}oughout .
: - ) this thesis ahd the writer apologizes for its singu-

'; . lar lack of technical aura. The fact is, it has
) ained so general an acceptance that any hope of
, . o reversing the tide would seem m1sp1aced ) -
AR 4 o . .
. 6 toteman, p. 89. - ' ' 4
3 \ ) ’ *
LS f
; ’ N
& » . 2 -
h‘e -
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cement:.1 o . %
N * M ‘
Concrete is, of course, produced by mixing .
cement, waten and mineral aggregates . . .
particles of aggregates are bound together °
by the cement and water paste which surrounds
them and do ‘not contribute tq the chemical reac-
tion within the paste. The reaction between
water and Cement is a process known as hydration.
. . Although rapid in early stages, hydration normally
o goes on for some years, and during this period
' the xoncrete gradually becomes harder and stronger- .
as'long as it retains moisture. If . . . the
concrete dries out completely, hydration stops,
and so does the tendency for incredsed strength . ... /
P'aintirzg cancrete w;th suitable sealers helps in,
retaining moisture. <. )

’

Advantages, of Ciment Fondu
Although both Portland cement gnd‘ﬁ ment Fondu may be used dn

the caétiﬁg of sculpture with equal succegs\; only Ci neré;yFondu is-dealt
[

& with in ‘this paper as a casting material because of the following qualities ’

R}

and advantages:- -~ ' -
&

) T) It has a very quick setting and curing time (Ciment Fondu sets in
- dbout 4 hours and cures in about 24 hou%) whi ch is_ide’&fﬂ for the art

classroom as-well as the studio.

¥

2) It h stq natural exotié colouring of dark blackish gr)‘een, often
darkish greys a§ yveﬂ ,‘supp]ying dramatic p'atin’as we,ﬂH suited to gculpture.
(The white Ciment Fondu is téo éxpensi"ve and difficuTt to obtain; therefore,
it s seldom uséj by us). lhen po]lished, Ci ment Fondu will often resemb]ey\

black marble. When Ciment Fondu is left in its raw state it will often

¥

\ #
|

have a chalkly dark grey-like c'o]or'i’ng like Porﬂ.i‘nd cement.

7

1 Coleman, p. 89. - S ‘ !
. , v

2 /
.. © Jackson and Suthewland; p. 62-63.

+a




‘less npticeablé than-on light cements.” \

v

3) Because of its dark'co]p?-ation, seams and repanrs are usuaHy

1

4) It is less caust1c and so can usuaHy be han 'led w1thout g]oves. —

5) It adheres to thgwaﬂs of the mold and has b tter res1stance N
'to saggmg and Flow. T : " ‘
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GENERAL CASTING PROCEDURE: ITS DEVELOPMENT

7

I will presume that the reader js familiar with the procedures , Vs

of making single and multiple piece p]asternmcﬂds In this paper T w111
refer, on1y to the p]aster mold because it is one\ of- the cheapest and most °
versatﬂe mold- makmg materials avaﬂab]e w1th some minor modiﬁcation, |
'aH casting techn]ques descmbed 1n this text may be apphed to any mold--

making material. A ' ' ' ‘ ;

>

Before going into greater detail, my first objective is to familia-

rize the readér with the basic procedure for casting Ciment Fondu in a o
J ‘ \ .
plaster mold as it is'usually taught. For the purpose of simplification,

[ will refer-only to the basic one or two piefe plaster mold (figure' 1 & 2).
. . v .

Once taetbalsic casting technique is understood, more complicateq problems . -

\\

c‘aF‘x‘ readily be solved.

’
B P

One and Two Piece Mold "

~ The first step is lining ‘the mold. A mixture of water and cement
powder is mixed to a cehs.istency of yoagurt or seoft peddinq. With a bru%h
or by hand the inside ef the pr"e-moistened m01dlis Tined to a maximum depfh
nof‘one eighth \of‘ an inch with a 1ayer~of‘ "goo". or heat cement as described

¥ eat;llier-(figdre 3.4 4) ’ Then a mixture of three parts sand- and oné part

cement powder is mixed with en0uqh water to pr‘oduce a mortar wh1ch is mo1st\" '

-

,but ‘not sloppy. This mix is then carefuﬂy compacted 1nto the mold and the

mold is filled to the top (ﬁgure 5 & 8} ‘Care must be taken so that the

mortar mix does not penetf‘ate through ‘the "goo." ‘ ‘This 15, -at times,' di fficu‘lt_ s

2

°

1‘ //’
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" ~to avoid and often results ‘1'n the surface of the sculpture having 'sand

showing through. i : ‘ : ) .

~r

In a two piece mold the two halves are joined with "goo" (figure 6)

and tied together with wire (figure 7). The mix is allpwed to 'sit' for
* four hours and then is lowered under water to cure for the required twenty- o
y . : )

\
t

four hours. -

\ S The two piece mold, hewever, ‘does present avfew di ffjéulties.‘l The
jo\ining r}as to be done gent']_y otherwise the mortar ij, collapse 1'n£o thé
mold and fal]'onto the ‘edges (%igure 8). This problem exists ;'JarticMar]y
vgjthxlargér molds which‘ are more difficult to handle. These oftén require
two or three people to close and wire them up. To avoid this prob]ém, the
1two halves of-the moid would have to be cured 1’nd1’v;'.dua11'y and in twenty-/
four ho'u\r:s (in the students' case, the foﬁowing weei() ‘joined with "goo."
Often after this one weekl per‘ioq, it was found that’the molds had d'istorted
due to the’ "wet mould sagging under its n;wn wejght. ol To prevent this , oné
could ﬁ\» '\'ygemporary iron tie bars . . . with scrim and plaster aéroés the

2

‘face" of ‘th‘e\ mold (figure 9). In most c]asslroom situations this procedure

is found too time consuming and the student has.no recourse but to patch

the misaligned ‘halves of the resulting sculpture. ’ .

s, ' \

1Y

1

Percy, p. 126.

;2 ibid. -

&
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Figure 9

Variation of Metal Tie Bar




Paper, Vermiculite, and Sand Fillers K
. L]

(]

EARﬁY WEIGHT REDUCTION PROCESSES

The first objective was to reduce .the weight of the sculpture

while casting it in oné continuous process and while avoiding the collapse

of the mortar within -the ;STHT‘\Because most sculptures had to support

only their own weight, and since no stress was placed from outside,
reGUCing.fhe—wdll th;ckness seemed to be an adequate solution. At that
point I reasoned that a two inch concrete wall would be a compromise

Tikely to.affokd adequatg strength for the type of sculpture @ost commonly
pr;duced'in the classroom. To|prevent thé pre-cured mort;r from collapsing,
I filled the cavity with wet bapen‘towe]s and joined the two halves with
I"Agoo’"'(1°1"gur‘e 10). ﬁaper was used instead of cloth because it was easy

to tear, compact, and héld water well. The single piece mold presented

the fewest problems: paper was merely éompacted to the top (figure 1),

_ After the four hours initial setting time;, the mold was placed under water.
: L}

. The water, hb@ever, frequently dislodged the paper,and'the sides of the

scu]btdre=would then co]%apse intd the mold. Because of this four hour
settiﬁg time, it would often ‘take eight, or more hours to do a complete
cast depending on its size.: | |

’ In conm]étely closed molds. the paper towels' remained inside.}he' ‘
mold and decayed. It'was impossible to know how well thé p;per has suﬁpérted

the sides'and hq]d them in p]éce.. Surprisingly the cost of paper towels

" which are.compact when wet, actually became an economic factor. ‘In one

of numerous attempts to solve this problem I filled the cavity with wet

vermiculite (Zonolite) (figure 12). - Because vermiculite contains aib

EN

~and will not absorb moisture, it remained too light énd springy and so

¢
’

B
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v proved’ un‘s,uit'able., |
Fi\naHy I tm'.ed damp sand as a fiﬁer and it proved ideal. The
sénd could he tamped ti gﬁtly over the mgtﬁar mortar. When the mold was
finally \cured and tak'e‘n\out of the walter(, the sand was simply washed out
of the cavity. The ;n1y important thing one had to monitor was the inttial
wetness of the sand. If the sand wds too wet the water in the sand would
éaool at the :bottom of the mold and mix with the mortar and weaken it. This !
would ‘often create a co]dr patch (btemish) on the cast. ‘
The sand worked well for closed 'mo]ds too. When the‘ closed mold
was finally cured and the.sculpture removed, one merely had to drill a hole -
into the bottom of the'sculpt‘ur‘e, pour water into the hole and wash out
the sand. The sand could then be reused to fill other molds. ‘The hole
would Tater be plugged up with a paste of pure cemept and water.

¥

Altemative to Water Immersion

Care still had to be taken lest the sand collapse within the mold

s

during closing and ’the need to immerse molds poseq even more of a p'roblem. "
Few c]a-ssmomg have facilities equal to the space requirements invo](/ed.
However, I reasoned that the wet sand filler would now supply a large
. portion of the cement's Qefrxands in ‘terms of moistur;e and heat absorption
and it seemed probable that a modification of conventional .concrete curing '
methods woul‘d ‘therefore vsuffice. 4
. Frequent‘sprink]ing.is prefef"ab]e
to covering with wet burlap. The surface
of the concrete must be prevented from

‘becoming dry at any time within 24 hours - 1
after'mixing. Use cold water for sprinkling.

! Canada Cement Lafarge Ltd., Directions for Use: Curing (Montreal ).
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> From the above'instrgctions one could see that immersing the .

mld into witer was the ideal solution; it cooled and allowed the moisture

- -

to be neta%ned. However, it was for the most part impractical as was

standing around for twenty-four hours sprinkliﬁg’the mold with cold water."

Therefore I tried to find the best conpromise.l Instead of placing the
mold under water after four hours, the mold was now wrapped in a few

Jayers of wet cloth- immediately after it was packed and'tied.‘ Then‘if was

* ! : ,
‘inserted into a large plastic bag and sealed. For larger sculptures

"leaf" bags were‘used, or bags were constructed from plastic sheets and

taped together at the edges. This substitute for immersion worked well.’

The total environment: wet sand, wet mold, and wet cloths contained enough

. . I'4 '
moisture and heat absorbing capacity for all of the concrete and the plastic

/ .
bag prevented any moisture loss. If the scultpures were too heavy they

could now be left where they were cast. If they were movable they could

be placed into storage shelves. Thgre'waé no more need to occupy’ sink

/f space-or valuable floor space with garbage bins filled with water.

L4

»\.

N




) G]ass Flber Remforcement . o

Vs

Although some of the pro‘b]ems had now been solved I was stﬂ]

of the Targer scu]ptures

’“,

In tpe ear'ly ]97d s 1 came across a book by H.M. Percy ent1t1ed

New Materials in Scu’lpture which contained a chapter on Ciment Fondu

4

casting by Edwafr‘d Folkard, F.R.B.S.

‘a sculpture hght in weight: A N

. Scu]pture cast 1n§%ncrete can be exceedmg]y
11ght in weight. By reinforcing the mix with glass
fibre matting.it is possible to make the end-product
a very thin hollow shell. Glass fibre ‘chopped strand
mat is bought in sheets. It has great strength but is
a springy and resilient material which doesn't want °
to stay put over sharp curves. It ig for this reason
that we try to eliminate the sharpness of the curves
and to make the first cpating of the mi both smooth
and ondulating. . "

When this.first coat was hardened (always remember

to keep it moist while it is doing so), the surface
- should be painted over once more with a thin film of

"goo." Pieces of glass fibre are then torn off the
sheets, dipped in the "goo" and rubbed 1ightly between
the palms to ensure their being completely inpr#egnated.

© ThHey are then pressed down firmly into the mould, each

piece overlapping the other to give strength. In small
moulds the pieces of matting might be about 2 inches '

( across; in larger moulds, about six inchés. In-very

*finiky' moulds, the matcmay be split to half its
thickness for greater ease in handling. One layer |
of glass fibre is usually enough for small work of up
to about twelve inches. Larger jobs will need two or
threé layers. . :

Since the "goo“ contains excess water, the -job
can be mide much stronger if the surface is sprinkled
over at this stage with a mix containing only hatf the
prescmbed amount of water, which is thenm batted down on

- to the glass fibre and "goo." This adjusts the water

content in the "goo" and results,in a sandwich construc-

tion of sand and cement, glass ﬁb[‘e and cement, and
, again sand and cement.

t

dissat1sf1ed with the 'ono inch thick casts and consequent excessive weight -

‘e

in which he described a method of casting




“

i ' 90

uw °

" 'In cases where glass fibre is,not being used to .
reinforce thé mould, the first thin coating of mix, -
-, @l ready described, will be added to uniformly and ¢

S thoroughly tamped: down. For a portrait head, a final

thickness of about 4 inch all over will be sufficient,
and for a full-size figure about 3/4 inch,-although

i the latter case iron reinforcements will need to

be added at a later stage.

4 P .
) Do not forget to make sure that each section of
.the mould is well supported during filling, to
prevent it warping.
This méthod by Mr. Folkard seemed to be fhe answer to all the
past casting prob]éms (figure'IB)l I soon'found however, that for all

th@ problems it solved new problefs were created.. It was correct that

' this method created thinner and lighter sculptures but the method stil]

required separate procedures. ‘. .. When this first coat has hardened . .“2

relates to a four hour set or even a twenty four hour cure before
/the‘fibnglass/“gpo” layer is added, makinéjtime'and warpage of the plas-

_ tey mold still an issue.

. Using this technique j% was also }mpossible to judge a thickness )

of 1" to 3/4" on~a mold having a highly textured and uneven surface. After

the mortar is pl@ced'oVer the "goo," it becomes almost impossible (uniess

one has an excellent memory) to know how thick any part of the mold really . .

was. With the "goo" being first reinforced by the mortar, the probtem of °

sand pengtrating through .the "goo" still remained. To prévent this pene-

tration of mortar through the “goo," Mr. Fo]?ard sugge§ts “pushiné a'wave

of "goé ahead of -the standard mix n3 (figure 14). Unless this difficult

! Percy, pp. 134—135.
ibid., p. 136. ‘ SR

ibid., p. 134.
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" technique is 'mastered, the mortar 'will usually mix with the "goo." The -

techm‘que requires h‘et'one must -push down and forward simuha@s]y and“

vw1th equa] pressure, If the mortar 1s too dry 1t may not compress sufficient-
w' ' S ly and air pockets may be created between the mortar and the "goo Once

' cured' these fragile shells of "goo" wﬂ'l shatter 1eav1ng holes in the

i

.surface of the scu]pture If the mortar mix is too wet it w1H often
. soak’ 1nto the "goo” and sand- wﬂ] penetrate to the surface. » Such a mix

S can be thickened Folkard suggests by "mixing sand. and cement w1th half with
: Wl

S

water. This often -does make a stiffer mush, but is frequently

i

inadequate. [ have found that s'prin’kﬁng on a dry mortar mi x using two

parts sand to one part cement, and. patting it into the top wet mortar will:

\

do a better job. The nn'\x acts like a blotter and absorbs the moisture -from
the origihal mix.
Another ]-imi'tatidn_ of -Folkard's technique is evident in his. sugges-.

It1‘on.\, : o, N ‘ c & »
"It is quite simple to work up the sides of the
mould as far as the vertical by starting from the -
bottom and tamping the mix firmly into place as
you go.  However, an overhang must-never be coated
. with mix from undemeath Wait.ti11 the following
, o * day, when the mix is thoroughly hard, tum the mould
o over and deal with the dverhang from above, not
‘ - forgetting of courae to paint the set concrete. . o
~1"1r'st with "goo (figure 15) « - ) .

. Here again are the prob]ems of time. and 1nconven1ence Also it
is in the nature of Cementt-gondu that batches mixed and p]aced X -

. C SR different t1mes w1H not cure-to the same surface color. Thus. Folkard's

]Per‘cy,_p. 136. ' S ' ;
2 ibid. S
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me thod of coping with pverhangs will result 1;n a line separating areas of

“unTike '(cqlor.\ As-already indicated, wet sand used as filler wﬂ; suppor{

such overhangs saving time inconvenience, and an inconsistent coloration.

-Jéining of Molds

suggests Chtat:

In j()ini&é two halves of a two-piece mo‘1d together, Mr. Folkard

Where the seams are @asily reached by hand,
first fix the section in place with scrim,
and plaster, a wire toumiquet or string.
Then from the inside work some "goo" into
the seam with a brush,.also pushing a band
of "goo" an inch or so wide on each side of
the seam. Back up on this with more concrete, . , ‘
and where ‘extra strength_is required use glass.
“fibre and "goo" as well.! {figure 16)
. . . ‘
" Where the seams cannot be reached by hand, -
they have to be squeezed. - For this a thick
"goo" is needed, made from five volumes of
cement to two. to water, which- is ladled on to
the edge of the concrete.at the seams and raised
into a rim all along each post to be joined.
- This rim must be built up well above-the
level of the plaster (figure 17). It is
important at this stage to have an excess of
“goo" on the concrete. This will create a
* gap between the two sections; which is now
closed by hand pressure and tapping with a
light mallet. As the gdp closed some of the,
"goo" will be squeezed out at..the seam. This
must now be wiped off; so that the seam becomes -
visible, and if it has not closed properly the
tapping should be continued. Neat dnd proper
closure is extremely important. The section

1 Peréy,-p.‘ 141.
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should now be fixéd in place so that the ?oint ' ' |
“will not be disturbed before it is cured.!(figure 18)

Y j/ N
The closing procedureés described work well.There are, however,:
some unfounded assumptions and some important information is left out.

" Mr. Folkard assumes thrat if the -curing ( a time consuming step) was not

previous].'y done the placed cement would collapse. during the tapp'ing of

the mold. / « e T I
‘A'Tso, the mixture of "goo" 1'n‘ the 'squeeze-joining' must be of
) a; consistency relative to the dampness of the mo'kld That is, i'f the P
. | ,mo]d hya]vés have been cured independently a'nd‘are sEiU motst, the‘ ‘
/ | mixture of *. 0. five volures of cement to two of water . . 2 -
will be correct as sta'ted. However, if the holds, forlwhatever reason,
have begun to dry out (1 e. while removing reinforcement bars or makmq
repa1rs) then the mold must be resatuhated or more water added to the goo !
'If this is not done, the "goo" hnH lose so much mo1sture mto the mold -
that it will stiffen and refuse to squeeze out, and the mo]d will not
close. It is best to spray the mold edge 'frequently to prevent moisture
e 9 loss.It will then be unnecessary to m-ix a watery "“goo" and risk a weak -
concrete prone to excessive shrinkage. Such "goo" will often rgsuit in
the seams opening up after the scylpture has been cured and exposed to _'

-

air for a week or more.

Removmg the Moid

”

A waste'mould is ch1pped away as it would be
from a plaster cast, and it will come away
easily even if po parting agent has bee/n u\sed,

! Percy, p. 145.. : , ' Co

2 ibid., p. W1 ‘ S R




" leaving the exposed. concrete covered in bloom.
* The. bloom should be scrubbéd off with plenty
. .~ of water; it is easily removed while still:
fresh but becomes increasingly d1ff1cu1t to N :
shift if aHowed to dry. ) ) ) .' -

If the case has a textured surface you should . .
be prepated to spend somé time in removing e
the spécks of plaster that will be embed ded . kS
iR it. - On a plaster cast many of these would :
not show and so would be ignored; but they
show up strongly against the dark background
colour of Fondu. The spike of a pair of
compasses is a convenient tool.

¢ Should your patience become exhausted while - - ' ‘
' some specks still remain, you can staid them®
< With grey-brown water color. This will be -
absorbed by any remnants of plaster, but can
be cleaned off the concrete surface with a
damp cloth. :

A "fin" or “flash" of concrete will probably
+ be found to project from parts of the cast
where the "goo" has penetrated and set

. between the plaster surfaces at. the seams. : ‘ .

[t should be easy to snap this off with the. L L
fingers, and any small .part that remains may -

be rubbed down with carborundum or removed

with a mff'ler 1(f1guré 19) .

If the fin is thin enough it may be broken off But it is much

» f
safer to remove half of the mold fi rst and chisel the fin against the
remaining ha]f of the mo1d Tleaving about one s1xteenth of an. inch protruqu

_ from the sculpture to be filed off Tater (figure 20) If the fin is thick

(the fin should be as thin aspossible) and is broken off by hand; it wﬂ]

often break be]ow the surface of the cast creatmg a groove which must be

! v
i

-

'patched 1ater | - . , '_ S T

If so desired, the "bloom" on the su;'fabe of the ‘sculptpre'can be

' percy, pp. 142-143.
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POLYESTER RESIN CASTING TECHNIQUE -

e ‘ APPLIED . TO CASTING AN MENT FONDU -

Folkard's method was clearly imperfect and prohibitively time

cohsuming, and it occurred to- me that the standard technique of casting

o

" in, reinforced resin might supply a useful parallel for further refinement.
 First a layer of gel coat (filler thickened resin) RE painted into the

prep%red plaster mold. Then layers of fiberglass mat saturated with polyester

resin and catalyst are placed over the gel coat, and the molds are joined with
the gel coat and left to cure. It finally ocwrred to me that this process '

might be fhe answer for the cement casting. I simply substituted "goo" - for

’ both the. gel coat and ]ammatmc resin app lying Folkard' s me thod of

saturating the ﬁbergl ass mat and using my own p]aster molds. for. the tr'la]s

As with resin casting, add1t1ona1 ‘lavers of saturated fiberqlass

. mat results in a correspondingly stronger cast. This modification of Fo]kargi'é

techmque seemed to work well. The resultinag sculptures were Tight in

-

' Weight and very ‘'strong. It'took a good pounding with a hammer to break .

through a well constructed cast. -Seeing that the problems had finally been-
solved’, I began to use this technique with my‘.studen ts. '
Two years later, upon removing several of my own sculptures from

their storage in plastic wrapping, I discovered that <ections of the surface

‘on a'number of them had cracked and lifted free of the fiberglass layer.

Students frequen t]y comp]amed that the ini t1a1 "goo" mix stiffened very

quickly whﬂe they were saturatmq the dry ﬁberglass mat with the, "goo" ..

J reasoned, bel ated]y,that the dry mat was drawmg much of the mmsture out

the "goo" m1x st1ffen1ng it and thus preventmq adequate mterpenetratmn

»
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of these two materials. This created a fragile outer layer of 'cure:d "goo"
unattached to the supporting layers and, in fact, separated from them by
a layer of dry ﬁberglass mat. ‘ |
The solution now was obkus soak the mat before 1’mpregnafing ,ji‘t with
"goo". ﬂns solved the problem. In this soaking process the f.iber'gvlass
mat is cut into appropriately sized sections, depending on the size of the
mold, and “then soaked with water. , When ready te use, ‘a handful vof these
pieces 61’ mat 1's'taken out of the water and squéeze‘d tightly untﬂ the mat
is w'xg;ely damp. Although this _resu]ts in the Oaddition of‘séme water to the
initial mix, it is a minor pr‘obTem and is compensated\for\ by ‘the speed with
which the mold can be lined. There was an incidental advantage to this
prloéedure: Usually when c[:ttinb dry fiberglass mat, tiny glass particles fly
around in the air, becc‘)me imbedded in ones clothes, ~and_sogn irritate the
skin. If the sections of mat are soaked in water before being cut and ‘
separated m'go layers, th1s problem is avo1ded ’ \

The method now cons1sted of applying a Tayer of “qoo " and one or
more layers of saturated fiberglass rg\at. Although this process worked weil,
it was soon c{iscovéred that unless a systematic procedure was followed it
was difficult to tell which parts of the mold had bgeq covered because of
the fiberglass mat floating in the "goo". 'bften bare spots were left or some
areas had a very thin covering. As th‘e mold was broken %o‘fr\ee the sculpture,
those thin areas would collapse or the chisel would break throug‘h them, -

If the cpvering was good, the pieces were strc;ng and Hg\f\t‘; hawever, it was
-always di“fficult t6 be certaiﬁ how thicl; the cast really was. So [ decided
to go baék to part of Folkard's prbcedure and added a thin layer of mortati’ﬂ ]

over the f1berglass 1mpregnatefd mat This would not only give a good v1sua1

E contrast and enab]e one to see any areas that had not been covered; but wou]d

\

~e




the face of the mold. With simple downward pressure the mat acts like a
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’

aiso allow one to compress the mat more tightly against the face of the | .
5 £ *

mo]d and thus absorb any excess "goo". This has now become the.method I.

“use. It is fast simple, and creates light and stronq sculptures. It has

\

all the advantages of the previous techmques without the.d1sadvantages

One does not have to worry too much about shrinkage of the plaster mold

because the techmque 1s done aH in Ghe*sesswon . The prob]em of' the mortan

mix penetrating through the surface no longer ex1sts with the apphcatwn

of the mat. .When the f1berg]ass "goo" 1mpregnated mat is pressed into the i
"gob" layer of the mold, one merely needs to press the mat me];ﬂ:o ’ r
expe] as much “goo“ as poss1b1e S0 no air pockets remain between it and

the face of the mold. The mat will seldom penetrate throuqh the surface

unless there is very 1ittle "goo", or the mat is rubbed bick and.forth on

snowshoe al* goes down only so far. The mat used in_ this manner has a

gratifying teridency to prevent any collapse awa§ from the surface no matter

how severe the overhang or rough the handling of the mojd. There appears .

“to be suction creat{ed at the surtace, somg o%evthe strucbwa] strength 1 of

a dome in the hollows of the mold and because of the mat the contrete

: cannot shear of f &t any point no matter how wet the mix. Fven if the Tining

4o§f damp sand coHapses while joining the mold, or even if the morta;‘ mix

collapses, it will not remove the fiberglass mat layers. ™ ) 4
It is also no Tonger necessary to -take a great deal of care w‘hen.
' . \
addin@ the mortar. The mortar ¢an now be pounded or pressed firmly into - )

ppsition with 1ittle fear of penetrating throuqh the surface of the mold

because the mat will prevent this from happemng The mortar 'mix seems b
to bmd very well with the mat/{goo" mm "

v

- Even ‘life size' f1gures no 'longer need to have remforcement
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rods to add suppor‘c..l For added strength, simply “ih.cr'easing the layers
o'f fiberd] ass ma;t is often stﬁcieht. If s‘u“pports or mounting rods ére )
needfad, they can simply be ‘glued into‘ the cavities with epoxy -glue aﬁjer
the sculpture ha§ begn‘cured and finished. » ' ’

The resulting simplified process of adding a layer of "goa", one

or more layers of mat/"goo", and a thin layer of mortar, can now '(with

-yt

or ‘without the damp sand) easily be done du‘m‘nq a, three hour class.
What follows is a cofiplete detailed descriptién of this modified

technique as I now use bopth in my classes and in'my own work, This 1as.t‘
‘ . o

. section incorporates the best of the preceeding techm‘queé and findings and

"is presented in a much more specif'ic and detailed manndr. Tt will enab]e‘

both the student and artist to di réctly apply this modjfied technique in
the casting of sculpture without having to refer to the historical and

experimental aspects deélt with in the preceeding text,

9
w

THE COMPLETE MODIFIED CASTING TECHNIQUE

The -Mold - o

It has been stated earlier that plaster will disfort. The degree
to which it distorts depends on the thickness and density of the mold. With

this modified casfing technique distortion is less of a problem because the

. procedure is“done at one time and in ‘one continuous process. If there are’
N v

" any distOrrtionS\chey can easily be corrected in the.resylting sculpture.

,

The mold Ci\n be’/made of solid plaster, or jutev or burilap reinforf)ed

plaster which makes \Ke mold thinner and 17ghter depending on the nature and

L Percy,' p. 139 (Folkard suggests using thin rods for r»ew'nforcing‘
the thin mold). ‘ ‘

0N
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size lc\Jf"the' scu‘nt)tu‘re, and on thé skﬂ],’ know]edge, and experience of
the user. One thing is i.rnporgant, however, the plaster mp]d must be wet
(saturated witﬁ water) before the casting process can begin. If the
plaster mold has been ké‘ft‘~ in the open airj ancl has dr‘ied out, it rﬁust
\ be immersed in.water or; dampened with a wet cloth. It is ideal for thg )
‘ wetting pfroces_s 7f the mold can be completely immersed under water.
: Beij}fl"e Jmmersion the mold should be completely reassembled and wired so
.~ that as it expands the expansion will be even.and con§istent. and w’ﬂ] not
c‘h‘.stort the pieces unevenly. .Size may prevent this and if -the parts 01.c

[

the mold are ever too large to be soaked separately they may have to be
wrapged in wet cloth ;'and sealed jn a plastic ba‘g. until they are saturated
“and ready .to be used. If the mgdyis: in one piece and s too 1“(1”\"ge'to 1m;r;erse
under water, simply filling the cavity of the mold with water and fetéing

. . it stand for‘one—half hour with wet cloth wrapped around the outside will
suffice.

When the mold is immersed small air bubbles will form on the sﬁrf“ace

of the water. \hen thesé air bubbles cease, the mold is completely satura}tea

. . P
and ready for casting. T

’

When casting in a mult’iple piece mold it is best to work one or

‘two pieces at a time leaving the others wrapped or under water until they

L]

are to be used. If all the pieces are removed at the same time, some will
dry out while one is working on the othjgrs. Cement mayl be cast into a

mold that has' been fr:eshly made.
¥ Most of the strength of the plaster is established
" by the time the plaster becomes warm (heat of cry-

stallization)but a 1ittle additional ﬁtrength is o ’

“~gained during the-following 24 hours.

|

! Coleman, p. 90. ‘ : / O ) ;o

-,




: thef.‘ This proportion of -ciment to water Wi11, wheh stirﬁed,,supp1y a wet

. mix suitable for "goo". iflfwﬁng can be effected using a/epoon\or spatula;

o Y : o S T

If the nn]d cannot be cast right away, it is best to leave it t1ed up

and unwrapped unt11 1t is ready to use. Then it should be sodked.

5 -

Two conta1ners are requ1red, one in which to mix the "goo" and

the other in which to saturate the mat ‘ v

Ciment Fondu \ \ ‘ . o B 3

The cement should be powdery and free from Yumps. Lumps which
indicate that mo1§ture has entered the bag should be removed usinq'window

screening as a sieve: Although the cement is not then one hundred percent

~

po%der,‘it can still be used. L

" Because .a mixture of Ciment Fondu and water beginé to thicken after

~an hour, and because rethwnn1nq thereafter can cause excess1ve shr1nkage

it is advisable to mix no more “goo" than one can p1ace'1n an hOur The
“goo" m1xture is best for casting when it is of 2 soft-pudd1ng-11ke. oy
consistency. HeaVﬁer cons1stenc1es will not adequate]y reproduce detail

and properly saturate the fiberglass mat. Wh1]e 11n1nq the mold, the "goo"

mix shauld be stirred freduentTy so that the mix remains homogeneous.

Failure to do so will permit the cement to drop out of suspension and the .

mold will be lined with too watery a mix. ¢ oc

-When making the' "goo" #t is impo¥tant that the‘cehent powder be
poured into the yater. The container shou1d always be fi11ed with water
to'less than half of its total capacity. Aeding the cement powder will

approximately doublé the volume occupied. ‘The cement should be sprinkled |

into the water and allo@ed to settle to the bottom without stirrﬁnq.\ This

. should cortinue unti]‘fﬁna]1y an island of dr& cement poWder forms ebpve ‘the

1

Yo

)
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but it is eas1er to ensure that a]] 1umps have been broken 1fone 5 hand

'115 used. Rubber g]ove§ w111 be necessary if one's skin is sens1t1ve to

cement. If the mix is too th1n but the conta1uer is already full some of

©

,the ]1qu1d should be poured out and more cement added. Such'discarded mii

shou]d never be emptied into sinks, down dra1ns and such 11ke, as it will.
/ ¢
harden in the pipes. Poured, into a phastic container it will ultimately se;

! '

up, when, after the surface of water has been Jreined off, it can be

\ b ' - .
Uhrown 1nto the garbage. - A, » K

The no]d at this t1ne should be 1n the water or wrapped in damp

N

 cloth. The mortar mix shou]d now be prepared u51ng a ratio of .three parts

gand to one part cement, or "2 volumes cement,s volumes sand (dry), and
~ N w *

1 vqume'water".] This ratio is similar to the one need in construction
\where both .cost and strength are considerationsb-

| Sand and cement must’ be mixed. dry and this is best acconp]1shed
on a fiat surface such as a tray Water is not added until, the montar is
to be used because the four hours it takes to harden may prove 1nsuffic1ent‘\'
'time in which to app]} both "goo" and fiberg1aes.
Sand ’ ‘ ‘

——

' Any type of sand‘ﬁay be used: beach sand, silica powder or particles,
silver sand etc, It should be fine enough to be compacted without 1eavin§'
“air pockets and should be clean so as not to contaminate the cement.? “In

A

_ general, kiln dried sand is reconmended as it is both clean and dry.

3 '_ e

L 1 percy, p. 130.

2 Jackson and Sutheriand, p.,72. . o




, _ be soaked in water.

L

Regu]ar wet construct1on sand. is unsu1tab]e as 1t may not be clean “and
will not mix read11y w1th the cement powder

G]ass Fiber Mat.

i

There are several types of f1ber material ava1]ab1e Two.main
- ones are chopped strand mat and woven glass ‘fiber c1othi] The g]ass c1oth
is ajfiqe or coarse mesh that is woeen‘Jike regu]ae cloth.. It js difficule
to pull apart and impossible to separate into layers. - It conesﬂin different:
we1ghts and is much stronger than chopped strand mat. This woven g¢loth js °
‘ not su1tab]e for-use on textured moTds: because it "does not. readily conform

"to so complex a surface.. [t is however ideal for flat or'simple,curved |

surface. The Tightest‘weavefbf this cloth is éenera]]y beét‘to use. It

is easy to saturate and'buiyd-up in layers in a smooth mold.

- Chopped strand haf also comes in different’weights and is made up

of a 1arge number of 1inear q]ass f1bers compressed and over]apped 1;to
var1ous thicknesses. -This mat can eas11y be pulled apart and separated.
Fer'most md]ds, one to .one and one-half ounce mat is the ideal weight. . Eveﬁ
‘in'this thickness, it is often difficult to saturate this mat with "goo."

Tﬁe best way to use the mat is tg split in ha{f and eo cut the‘pieces’to,
app}gpriete‘sizes to gccomodate the ehape end size of molds. For }erge ﬁo1ds,
' it is best to ﬁeee the pieces from four to six inches square. A variety:of
sizes will often be needed £5 accomodate more textured or comp?éx molds.

As was mentioned earlier, before cutting, separating and usiﬁg mat it should

~

4
§

' ‘ -
1 The1ma R. Newman, Plastics As An Art Form (repr1nted' London: er,///
Isaac Pitman & Sons’ Ltd. 1967) v \ ,}/,
. v : . : . e
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VFﬂhng the Mold N ' R

[
®

o
The process for f1111ng the satlirated p]aster mo1d is as: fo]lows
A th1n layer of about one- e1ghth of an inch of" "goo” is brushed 1nt0 the'
water-saturated mold. If it is difficult to manoeuver a brush in the mo]d

the hands can be used to byild a Tayer of "goo" on the sdrface of the mold.

,"The process ean be speeded up if the “goo" is simply poured into the mold

which is then rotated in all directions until one-eighth of an inch "goo"

" has adhered to the surface of the mold. The'"goo" shou]d be built right

up to the edges of the mold (f1gure 21 anci‘the excess - "goo" is poured back
1nto the bowl.
If any part of the mold surface is- heav11y textured care must be‘

4
taken to ensure that the highest projections of the texture are, covered to

- a depth of one- e1ghth of an inch and that any air trapped by the uneven

surface is ent1re1y expelled If the mold surface has been treatedn1n some

\ way (ea. waxed or vamished) the ”goo” will slide and tend to pop] at. the low-

‘ est point of the mold. If th1s happens a 1ayer of "goo"-saturated f1berq1ass

mat can be used to force the surface "goo" 1nto a uniform 1ayer push1ng it

towards the edge
v - o

The f1berg]ass mat (already soaked, cut, and split) must be saturated

© with "goo" and pressed into the'mold with the fingers expelling any air )

bubbles and surplus "goo" from Beneath the mat It is. best to apply the mat

in layers starting from the lowest" part of the mold and aradua]]y work1ng

. upward toward the edge of the mo]d This enables all the air to escape and

dislodges the excess "goo" at the edge. The, excess "goo" is simply scraped

" away. Unlike the. techn1que in wh1ch a mortar mix went directly over the "goo"

.surface, this improved method presents far less 11ke11hood of" penetratlon

to the.surface and the mat can be confidently pressed f1rm]y ensuring

good reproduction. Each Jconsecutive piece pt saturated mat shou]d‘over1ap;

Sy

.
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“lapping, the initial pteces will be completely covered.(figure 22). The

a

the\next,by at least one-third of its area so that with four pieces ovér-

.

dreater the bver]ap is, the strdnger the resulting surface. Th1s provtdes

) adequate strength for most student sculpture with more generous over1aps

and add1t1ona1 layers being used for Targer works.
In Order to, ensure that the mat conforms and adheres to: the "goo" -

covered surface of very heav11y textured mo]ds, the resistance of the mat

can be reduced by gently pu]]ing and tearing the saturated fibers into a

Tooser more tractable formation. Deep crevices and cavities can actually

i

be filled with saturated mat pulled apart in this manner and compacted into

4

'place until a11 air pockets and excess "goo"have been dislodged. When'

pTac1ng the saturated mat 1nto the mold, terminate it about one- s1xteenth

to one-eighth of an 1nch fromrthe edge of the mold. This will pnevent the
mat from coming through the seam in the final sCu1pture and'w111 not:interfere
&nh the edge of the mold when it is time to join them (figure 23). Ina

one piece mold, build -the g}ass“mat'to«the edge (figure 24). Next some "goo"

- which has thickened with the passage of time (or if necessary, freshly mixed.

the two halves together (figure 25). .

thick "goo") must be used to build a small ledge about one haif inch wide
downward into the mold at an angle of about thirty degrees to the plane of
the mold edge. Th1s creates a v-shaped cav1ty at the seam when the two

ha]ves are joined Th1s cav1ty will’ be filled by the "goo“ used to g]ue{

1

&
LN ’

Unless such considgrations as time, economy, or weight prevent it

and always 1f you have fewér than two layers of .mat, mortar should now be

applied over the saturated mat and "goo“ (figure 26). ‘This step‘is strongly'

'reconmended to ensure a strong cast The amount of water added to the mortar

m1x should be only as much as it needed to ensure a. proper cure (1.e; Damp - —

v - . N « \

/ ,
;. .
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Fig. . 26



enough to’reyain its shqpe‘a%ter being squeezed highf]y ih ;he hand). N
Fo]kari gives a ratio of ix partézgand, two parts cement, dnd one eart /
water,1 In fact, hbhever, the correct ratio will depend uboh the moijst-
‘ness of the “goo" saturating the mat, If fhe mortar is tdo watery to sus=
tain firm pressure as it i§ coﬁpacted.into:ﬁhe mat 1ayer(e mixture of dry

sand and cement may be sprinkled over it and paﬁted fjfm1y while it absorbs
the exéese water. The mor:tar cannot penetraté Eo the suhface and so méy

'

o be pressed qdite hard, to eneqhe a goed bond ‘with the mat 1ayeh. Mortar -
should he applied only up to ther1edqe in order to ensure that it not:enter

the seam where the sand it contains would be c1ear1y v1s1b1e Mortar may' &
be app11ed to any th1ckness or even restr1cted to parts of the cast deemed
.in need ‘of extra strength (eg. The bottom on which the sculpture witl rest,’

or beside the ledges which will be pressed together) . C : v
. Cleaning the Mold - ~ "; . '_ - \:,

‘It is not necessary to c]éan the edges of all the pieces of the’

mold as soon as\you have f1nlshed painting the cement in” them. It is

" advisable, however, to c1ean immediately if the remainder of the job w111

take.]onger than four hours or ‘if the molds are to be eured 1ndependent1y ,

;in p]e§ticfgags. Only the edges;where the mo]ds'hilT join need to be‘cleened.
but there should be no resieue,of‘cement, moftar, or sand on them. Any

;~residde may prevent the mold from joining.. One may use a brush er sponée

. to wash fhe edge§(of the mold, dipping them into water-and hglding the mo1e o)

that the water runs outward and‘not ihto the mo]d (f1gure 27). If the

mold is; ~too heavy or awkward to move the edges can be wetted and carefu11y

wiped with a damp sponge or ;loth.

L Percy,»p: 130. ' e
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It'is adéfsgble'to have a trial assembly of fhe mold sections
gtcthis point to be certain that there are no obstructioh§ to a precise
alignment.‘ Tﬁisgis particu?arly important when internal protrusions in - :
one half épproach-similaf high poiﬁfs inside the other/ half. Whatever "goo"
remains Js 1ikel& by now to have beifme too Ehick‘té‘ se and should not
‘be rethinned by{the'adq1fion of water. When joining the 4.1ds,\it is .
q]ways best and safer to mix a new batch.of "goo" adjustedito th'dampness '
of the mold. The "goo" shou1q be neither runny nor §tiff and is best

when .¢ eamy but firm enough to not easily Flow. ThéS¥ges of the mold must

“be so’saturated with water that this consistency does|not csﬁnge when the

"goo" ‘touches the mold. .
The "goo" is now poured or spooned onto the e ge of the mold. It
should cover part of the edge of the mold and the whoTL sloping edge of the y

mortar and cement inside the mold (figure 28). When Jo1n1nq the mold .

“pieces it is best to ease the parts together as if they\were hinged with the

openxng of the mold clos1ng last. ‘It is safer not to p]ace one sectlon on

. ‘ | ‘ .
top of the other unless the halves have been previous]y Qured or if a great’
dedl of tapping is reqhired.‘ The mold‘halves are held together by Toops

of pliable fencing wire twisted to tighten. Cement which‘véy squeeze out

’

between the mold halves is merely what is excess to the "fin" which will

remain on the scu1btq{e as described earlier in the text. The mold halves
should aéa{n fit snugly together. Failure to do so usuai]y indicates that

some “goo" has lost moisture into the edge of the mold and therefore cannot

o

be squeezed 4into a "fln" This requires a qentle reseparat on of the mold,

recleaning and wett1ng of thé mold, edges, reapp11cat1on of sufficiently

wet “goo", and reJo1n1nq of the halves. e

If after the mold has been assembled there rema1ns ccess to the

,
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“interior through an opening, the following sten; can be profitab]y taken:
Some of the remaining or freshly mixed ' 'goo"- can be poured down the seams
and the mo]d then rotated until all of the seams are covered, and any area
still requ1r1ng it can be.strengthened w1th mortar. Damp sand can now

-be compacted intp the cavity’filling it to the top edge of/Ehe/mbLg. The
- 'y . N

sand will automatica11y press the "goo" into the seams, keep the'walls from .

K col]aps1ng and also absorb the heat generated by the Fondu. - @'
After the sand has been f1ks@d to the top of fhe mold edges, a

[

straight edge'dragged across the mold-opening will ensare that no cement

)

particles protrude to later prevent proper seating of the sculpture.(figure '

29). The scu]pture should then be wrapped in a wet'cloth and sealed in
a'plastic bag for eighteen houns’er more durina which time it will harden

and cure.

W

Opening the Mald ‘ u , a

A%ter the requ%red ;uhihg time, the mold is removed from fhe bag,
unwrapped, and the wire is removed. The sand may be removed now or left
until the mold has been‘rémovea. The mold is broken away from fhe cement
cast hs{ng a blunt straight chisel and a wooden mallet. A sharp cpi§e1‘may
easily.cut through the plaster and nick the sculptute; and in any case the
mold is actually ‘broken by impact and the wedge shape of the cHfisel.

The majority of damage susta1ned by the.sculpture during remova]

of the mold is usually due to haste. It is never advisable to pry the

mold open at the seams or' to attempt to break off very large pieceSu Ohe

half should be broken away first, and any remaining“fin broken with the chisel

‘against the other half of the mold.  The exposed part of the sculpture should
, . ; - g

be cushioned on some cloth or foam while removing the othe r.side.6f the

‘mold. Only the we{ght 6f the mallet on the ch%se].shou]d be used when

& k)

"
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‘ a8
breaking the mold. Extra force threatens the surface and the"Structure
of.the cast. The chisel should be held at right angles to the‘exposed\

" surface o% the sculpture.. As‘the cﬁisg] goes into therplaster, a littie
.1_pack pressure o} Teverage shou?d~bé app]jed:}o the chisel and short rapid
tapé used unfi] the piece of-the.mo1d breaks and exposés another piece of
the sculpture. Any chisel nicks in the éément surface are easily répaired.

When fﬁe~p1aster mold has been re%oved, one will quickly see that
,Fhe.scu1ptufi hds a greyish cover gver the surface. fhis cbqfing is called
‘"b]oom""1 and i% caused by the plaster béjng imbedded and mixed into the cement.
‘ This Bloom may be’removed with a wire brush, steel wdo], or wet and dfy
§andpaper . . .or it ﬁay be retained for contrast in selected areas. Any
imperfecfions such as Eumps or seams may be filed away and 1ate£\sanded. "
rNo'repairs shou]d-be attempted until all recess cleaning is'compieted. -

Repairs . , | .

~ There are two commonly used methods of repairing-air bubbles qr
deep nicks causeq by the chisel:/The first requires that'thquast be wet
and for the second the cast must be completely dry. ’

‘SJightly overfilling the holes with a thick paste of cement powder
and water while kééping cast and patches wet works well provided eveEything

is then wrapped in wet cloth and again sealed in a plastic ?ag for a minimum
of éighteen ho;rs. A product named."Concrete Weld" if painted onto the areas
_ to be repaired, will provide an extra Mmeasure of adhesion between the pétchés
_and sculpture. Once the repairs have cured they can be filed Tevel with the

surface and sanded.

! Percy, p. 143.
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/ In the second me’chod which reqm‘res a dry ca-st the flaws ,are

- filled wath clear "5 M1nute Epoxy" g}ue very heavﬂy loaded w1th cement

~

powder. This techmque is obvmus]y the more rap1d but produces a somewhat

" Patination of the sculpture will of‘ course depend

upon the nature of the p1ece. The b1oom may have been retained or sanded J
!
off, as may a supenﬁma] variation 1.n,the tone which frequently occurs

Va o '
Among the most common]y used f1n1sh1nq matema]s are wax, ail

in the cement itself. . ‘ \ - g Lo

and shoe- pohsh but exper1mentat1on with d1fferent séaling and tomng ' S

matemzﬂs is very Tikely to prove rewardmg.: .

A N . R -

e.-
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