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. This thesis dé%cribea an enlargins echnique dasisned for

S i I
L S
s

contamporary materinla (fiberglass reinforced plactica and foam),

-

o CeTisyv e o

and which requirea rolaﬁively common-piace equipment.

4

In the introduction, the principles of the traditional, most

commonly employed enlarging techniques are brieily discusaad.
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*This will afford.an understandrng of ‘the benefits 'and limitations :
¢ Pre
of the varioun nethbds, and‘of the way in which they differ from
/
g .

this more recently developed system. - "’ -

f - ot .. The subject technique was developéd by John Ivor Smith, 0,

t .with the intention of finding a more satiafactd?? and economical '

4

method by which to enIarge his two Expo-Commisaions.

The scope of the text cavers the description of the techv

“nique in nine steps. The stapa demonstﬂ?te the working proceaa

-

-in dctail including problems likely to emerge.
The text is complemanted by photosraphs to clarify the pro-_'e

cess a8 it develops from the original maquette to the final,

) . . ¢ . e f;

enlarged piece. ‘ - .
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Bellerophon’ Taming Pegasus", by Jadques.lipchitz, -
photograph. by Monika Braham, from the boak, My Life
in Sculptura, by Jacques Lipchitze o ¢ ¢ & e o o « o o

"warricr with Shield" b Henry Moore, photograph

by John Ivor Smith from the book Henry Moore, vol. . .Il/
bx Percy Lund, London: Humphries and Co., Ltd., 1965. +

Process of enlarging,by eye and direct meaaurementi\/
"Warrior with Shield", by Henry Moore, photograph by
JOhn IVOI‘ Smith, Ibidl - e - LI ] ® & ® & @ ."l e o auas ‘-

"Love“ by H. W. Jones, photograph by‘H. W. Jones . e

uChassia for enlarging, large frame with enlarged pie

ce
small frame with maguette (18th Century), photograph*ﬂé*%
John Ivor Smith, from the book The “aterials and Methods
gf Sculpture, by Jack Rich « ¢« ¢ ¢ o ¢ o ¢ ¢ ¢ o o « o ¢ o

Frame of chassis, photograph by John Ivor Smith, Ihiﬂ.‘.‘.

Enlarging machine, Reul Type, photograph by John Fvor

Smith, from the book-Sculpture Inside and Out, by X
Malvina Hoffman, New York: 'W. W. Nortom & Co, 1630 . . .~

Scopaé\ﬁnlarger by John Tiranti, photograph by John Ivor

S th I bfd X I B . ® @ #» o & o » s 0 ¢ & & & e ¢ o e o @ o o

Photos illustratidg_the enlarging technique were made

T otro loured slides taken by:John Ivor Smith.
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|
Four copies of the original maquette, sculpture by

‘VolfsangKrol oonooo-oao'o oaoo-'.on'o

Set-up for drawing horizontal contour‘irées e e e e s o e

Drawing of parallel horizontal contour 11n‘es . e e e e e

Posigioning of maquette in front of the tripod -
with "the help of a wedse @« © s s s s e e e s e e 8w e e«

Partial plaster mold for positioning the maquebte,
illustrated by Monika Braham . ¢ ¢ ¢ ¢ o ¢ ¢ % o o o o o o

Maquette supporfed4by a jig- . . o o e e e e e e o s e e .
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Dl‘l'ing Of CQD‘@I‘E]. Bl\ice ¥ e ; * e o e o @& e @

Network of horizontﬁls and:verticalsﬂdrhwn
on the maquette ', . .

Draving of vorticals, gighting along
asteell‘l.llel‘ .oooc.o.tl,;c"OO

L

‘Naquette cut into Eeparate unites « o o 0 4 o

Drating of "central" .slice on one section of a

maquette (destined for division at the vaist)
using wedge and block .,

. L J .

Maquette with pins inserted into intersection

Silastic rubber mold brushad on the maquette .
Cutting of seam line into the silastic mold‘ e
Maquette with ailastic MOLd, e o 5 o « 0 o @

Removal ‘of silastic\mold following marking
‘of intersection poi B o e o a o ¢ o o 0 e 9 o

Cutting and grinding of a contour. . cie e e

Tracing of a contour line ongpaper-. . .

‘Contour traced on graph paper .« . « . e e s

Squaring up of a contdhf to the enlarged scale

P

Illustrabion~by Monika Braham o . e ‘e e o o »

Cutting bands of verticals out df masonite . .

Plywood central slica, assembled horizontals
and bands df verticals.. . . . . . .

s & .0 . .

.V/ethod'of bending Stepl tUHi'ng * o e o 0 » o e
Contour of the central slice clamped'to 4
the welding table

aoc‘.a..'u-dc.il'o

Hopfbonéal.haives iqlded to the central slice

 Welding of the verticals to the cage of
/ thé horiz’o . e & ¢ o ® o o o h o . & =

a
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Central slice-with assembled horizentals . . .
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" Steel cage cqvered with chicken wire and

: NaQuette and: enlhrged aculpturo by Monika Braham .‘. e o o

» . .
.
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WQldins of the vorticals to the cagg of. the
horizo¥talﬂ ‘e, & o o o’ o,- ¢« o o & e o,'¢ o »

Welding of -the verticals to the caso of the
horizonr‘l‘ o ¢ & o0 o-o‘o * o.b o ‘e e e .0

Welding of the aecond half of the caso e oo s
Conplcted ’te’l cage i s o e e o .o o,c s & .0 ¢ & o i . . ¢‘Q8:
Plyvood ‘and foam substrncturo .covered ‘with. ( o o

chicken wire, steel straps, and partially -co pﬁd
with fiberglasa roinxorced polycstor resin . s

e .

perforated qtool st?aps "o o .8 .»-V. e e e s e e .o » 5]

- Application of polyéut.r pitty - - B NN 13

“medium-gized eculpture in solid foam, 111ustrate

COnstruction of substructuro for enlarsing . 'g'
by Monika Br!h‘m - [ ] . [ ] . 0 L] - L ] *® [ [ ] L ] [ ] [ ] [ . 8 * .“ 56
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This paper will describc; step-by-step, the working pro-: .

cedure of a recently,developed'technique\for the direct enlarge~
\ v . . -

'iknt of sculpture involving volume. It 18 speciflcally doaigneq

2 . . , .
for angh dontemporary materials as fiberglass, rosin, and. foam
and very common-placa equipment. The method has the advantagm

that it caﬂ be carried out by one peraon unaided, provided. of

-courae, the scale‘increaae is not too colossal. - ’

\)

. By di;gg: it is meant that there is no subsequent casting

o

of the enlarged pioce. The procesg involves :he-direct con-
v .

struction of the final enlarged'ﬁculpture!“in contrast to the

1§ng and more commonly employed method of "pointing" éﬂd enlarging
Co v -
"by eye and direct measurements". Those methods utilize the-

-

_ conventional approach of first producing a proportionally en-

[

larged copy of the maquette 'in either clay or plaster (modelled
over an armature) from vhich a mold is, made. The final plece is
then cast, usually 1n bronz;.

A further'benéfit_of tﬁis method is that it will produce a

‘more‘izggiﬁg enlargement of ﬁhe original maq;efte, than is achieved

by any of the more %raditional techniques.

_ "For bétter or for WOrse, what you see is what you get . .

:only larger."1 Therefore it.is advisable to evaluate the ma-

-qqette carefully‘before‘making the enlarging. It is necessary

to.determine whether or not the séulpture, QHbugh small and

1}

inlimatefin scale, has a monumental quality Justifying anlaignment..

. .
. + - M
v \ ‘ [ ’
. -

' »
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While sculpting the maquétte, it 18 useful Wlt from a N
’ - \
low angle vith one eye closed to approximate the full scale
. .
viewing situation. In doing 8o, one can rapidly develdp the

ability to work in one scale for maximum effect at another scale,

4 | . : -
. It should be kept in mind, because enlarging is :’vory time- and
energy~consuming procedure, that it is not worth the effort to

merely 'blow up" a plece for the s

e of seeing it }n a larger.size.

’ . .
When used directly, the meYhod does- not permit major alter- Ly

ations on t'he final full-sizé sculptu're. However, ‘when used L’ L
1ixdire'c'tly',> the technique lends il:self to changeg at the in-

creased séal_te, but for the sake of clarity, this will not be " Coe
; ‘tc.mched‘ on until later. Theretore, it all problems and changes'

are completely solved on the maquette, we can expect to -nini'nize

labour and to utilize time and materials in the host econovnical vay.
Painstaking correction of errors on the maquette’ has proven it-

self to be‘enormously time- and energy-saving, and perhapa more
importantly, it re@uces frustrations. Jacques Tipchitz had his

work enlarged "by eye and direct measurements" and he writes

. about his exﬁerience in his book My Jife in qculpture. . ‘.

e o -« "The Bellerphom'l‘aming Pegasus' is a
very large sculpture (38')sbut it is light X
in its .proportions,’ becauge the’, building is ' .o s
also light. N

The building he refers to 18 the School of Law'for‘ vhich the

sculpture waS'commig,siéned by the University of Columbia, He »

then continues ' to explain his renlarging procedure:

« « o« ] s8tarted. from the maque'tt:‘es, then - -7
*made sketches three times larger and then '




models thfzg times larger: than those., . N Pl
From this the final version will again be. - g

C. .enlarged by three times, I worked like . ‘ ]
this because, when' I am making accirate en-
largements, elements change until I .come

' ‘to the final dimension. When you have en- . .

larged a sketch twenty-seven times,/a small :
inconspicuous detail can become monstrous
and out of .proportions, so you have-to watch
and to correct constantly what you are doing

until you come to the final ‘expression be-
* fore yok start casting the piece. o .
The first sketches f Belleropboh were ’ v . d
, made in 1964, later ones in New York in oo ¢
the winter of 1964 and 1965; then the one- ' L '
. third eplargement was made in Italy in 1966. .
"1 worked a long,time on this. The final en-

largement was started about the w;nter of
1967. The plaster was actually finished
",lagt year, in 1969, but when I‘first saw it, : ‘

. I was horrified because it was® all wrong, . ~&
and I had to have the enlarger atart .all 3 . L
over asain.z \ J! “ '

c e

le 'Bellerophon Taming ngasus", plaster for bronze,‘
38t high by Jacques'lipchitz. :

. . .
N ') Ay
“ . N .
] ‘ . ' , Y




Tot 1t i evideg} with ‘the* technique of enlarging ““by eye and

‘direct measurements” as well as with "pointing", ’the sculpture

‘. can be changed for better or for 'orse, but a/precise Tenpos
. B Rk

P

ducEion of the maduette is unlikely to be achieved. Both of

N

theee techniques almo7t inVQJ%able invaqlve a loss of much of the,

0 LS
vitality of the original maquette ‘due to lgck L4 procision. An

-y,

example of this is Honry Moore ! 8 "Warrior wit Shield” in the

-Art Gallery of Ontario, of which the maquetteqlp in my opinion,

1qp0mparably superior.

"garrior 'with Shield“ Yy Henry Moore, enlarged
piece and maquetfb. .




~

s

3. Process of enlarging by eye and direct measure- o
ments, "Warrior with Shield", by Henry Voore.
, S . .

.

. Another advantage of this new technique is that ‘it has no

-

scale limitations.. A piece can be blownup to any ‘conceivable

size. A most striking example of this is H. 'V, Jones' "Love"
at Place du Portage in‘Hall. It was enlarged by this method

ett} to a ,Bcu[lpture 50' in height (illus- !
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L}o "inOVe" gy H. w. 'JO!IGS. 1 ° ‘ ' e

’ _ To m& knpwledgg; a precise and\dizgg; enlargement'of.such !

) \
, monumental §g§1§ is unprecedented. The unwieldy mechanisms - -
- f

b

used in "pointing" are limited to a size beyond which they are

1

- inetféctive, and enlarging "by, eye and direct measurementsh,has
o ‘shown 1tself to bd ome of the most inexact and uneconpmical

methods in many respects. ‘ '

The aculptof'é concern for working in large dimensions

| 4 B
gulded by-a system designed to maintgin accurate proportions is

&

. as ancient as the dawn of western sculpture. One can trace

¢ . R , It
. .
@ " . . . . .
'




three-dimeneional anlargement back some 5,000 years to the -;.' A S
Egyptians of the 01d Kingdom vho created the firat sizabla v

S
sculpture in their' own image. Those first sculptures in -the

" round were Tade on a human scale. Apparently the figures were

a S,

carved directly, according to a canon of proportions which stan-

¢ dardizfd the relations between the various body parts, .their

measurements, and the positioning of the total figure, Un- co

. finished pieces have been found y1>h a ‘series of p=;3}1e1 lines \
dirécfly drawﬁ on them, suggesting a grid. From this oyidence, \\v .
all kinds of}deductions have been made, including the propoéition |
Eﬁnt'the f;nee 'cfe'drawn asqiart of a "pointing",syééem.

’ "bointing" is a method designed to re;foduce a form ";denti-
cillf”i This is done by establishing systematically a gseries of
points marking the projectione and recessgs of a form. Thetlo-
ca}ion of these poi‘&ﬁ‘in space is then measured by various mechani-,

cal means in order that they may be trénaferred to either an en-

Y

larged, reduced, or same-scale model, If the reproduction is

direct, (usually into stone or wood) surplus material is removed, \

. 1

until a series of points is reached.ﬁ The points are realized by

drillihg into tﬁ: block within millimetres of the desired ﬁurface.
¥hen a cast in bronze or other dhteriqls is intended, the en-
larged piece 1s first modelled in either clay or plaster, thef

mass being built up over an armature, until the form reaches the

N PPV
e (RRSRYE

pointe. From it a mold.is taken and then the cast of, the plece

is made. . ¢

.
- ) .
i ’ . * . '
.
. «

,
.
.
ae
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_-The speculation that 'the method o(‘"pointihs" vas employed

by the ‘éarly Egyptians is refuted by the ast historian Ivgrsen,‘
L ¢ ]
who states that, because the canon was strictly applied to all ) -4 {

3 {

figurés, there was no need for any other hebé;pical system.

The fact is that ‘there is not enough data available to ’ ! DA

LS
substantiate any of the deductigns, byt some early Egyptian Bculp-

o
. 'tures with a aeries of lines drawn on them do exist, Evidently,
. n\*
[}
the Egyptian sculptor was subjected ih his working method toa -

mechnical system devised to secure correct prbportion in his work.

It is generally accepted that the Egyptians made use of the

me thod of ﬁsqnaring up" to enlarge some of their reliefs.h The

q'q\model was divided into a_grid of identical squares. The design

' contained in each model équaie was then transcribed to its corres-

[N

ponding square on a larger grid.

3 v .

It is h‘}ievad thaﬂﬁoccasionally, the same syatem was applied .

to the carving of free-standing figures. Because of the strict

- frontality of Egyptian sculpture, a linear system could have been

& .
.
surplus -material was chopped away, it wopld have been renewed on

utilized. The grid would have been drawn on the bloc5<3Q<‘as the
successive planeé. -It isy hS%ever, not kno!n whefher "squaring
up" was emplqyéd for tpé purpose of enlarging a\maquette,‘or
merely to ease the procesé of. carving.. The proportions of the
‘final rieces conform to the canon. ', o | ’
Although the use of ﬁpointing" dates back to the Greeks of
the first centﬁry B.C.,5 it was no§;until the Renaissance 'in

Italy that anything was doqumented about enlarging techniques,

o ‘ , é/
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)
A s Sanderrery

-
N ’ ¢ ’T l )
) During that time, sculptors were keenly interested in the pro-

S ' portional enlargement and reproduction of sculpture, and some

. “t
2 . ‘

3 ‘ were even commissioned by }heir patrons to* enlarge ‘and reproducé

N " famous antique originals.6 Consequently, warious enlarging

Eﬁi | techniques wgre,deYiseq. SQTG of them are still employed,. as
g% P | for exampl;, enlarging bj{fraqgwgrﬁ or chassiss
%i ' ; Theiﬁdmpiete process of this method is indirect (except
ek
'é% ; ' ‘wﬁen applied to carving) and as “ahy other variation of "péinting",
t% v involves the conatruction df san armature, a modelling of the
%° : final aize piece, molding, and suhse??ent casting. The distance
% ) and depth of the points are measured and transferred by means of A
' 2 two wooden frames oréa&si;. . .‘ I
< - ) : \ : I

i .
. s ‘
5. Chassis for enlarging, large frame with enlarged
< piece, small frame with maquette (18th Century).
- 'L ’
| /
. . -
b ' ” :
v N ' '
o . L T h“""““""‘*’*‘*-\ ““"“’"“W"Vi .\Ql




o ~ain

,from the frame are measured with an adjui%ag;e T-gquare hanging

Ll .
-

OnL frame fits the maquette and the. other is constructed

/

»

with di onaionﬂ”enlargéh'by%the ratio A;Xthe(p;?poaed enlarge-

ment.\\ztg horizontal and vertical distances of any given point )
1 4 v .

from the horizontal: frape-top. Its distance in from the frame,

‘- \
or depth, is found with a pointed mdasure stick that must be held
: &

perfectly level and at right angles to:the T-square, g

- ~

B} : e
-

4

€. Frame of chassis, . x;‘ :




n

. ° ) ’ ' | ". ‘ :
Equal 1inear'§ivisionp are marked off along the edges of the top

frame, the length of the T-square, and pointing stick. If the"
enlargement 18 in stone, the block 1s,§1aced into the cenger of

the second frame{ if in clay-or plaster, an armature is erected.

v

Measurements are takeh from the maquette and transferred to the

>

piece in the larger” frame, which has linear divisions.prop9rtion-

ally larger than those‘on the maquette frame, )
C

; Since the~ development of some sophisticated and much more
\

efficient pointing machines, tg%s wooden frame process has been
o 7 -

.

largely replaced.

a

Enlarging machine, Reul Type.




, Before the pointing machine is put 1nto operation, a system

N -

of.points is e tablished on the maquettc. This may be done by

simply choosing informative polnts or by drawing a gﬂid on the

o

it ,
. maquette and using the intersection points.

'

\

1

) 8. Scopas Enlarger by Johq\Tiranti. ") R ,
i

!

” . The pointing machind’&s An elaborate mdvable pantogféfhic . ! e
instrument conaisting of a long‘haf, or hollow tubing, to whigp ‘ : !
t;o points are attached (see above illgstration)i :The painters

are set into movable §ockets, 80 that points in different po-

si}ions cgn be takeﬁ. One pointer 1s proportionally longer "than

] the other, buf both move in sympathy with each other in any.

i
¢
|
1
| ‘ . i
required directi&n. The short pointer 15 moved over the sur- ' . %
i
. face of the maquette from one point to the.other, while.the 1ong i

, pointer registerévthe distance and depth in the ratio of the

[y

e e St e g h m—-\ «




!

' . i I “h{
desired anlargement. “\\\\\\, ©

-

The procesa of -the subject enlagﬁing technique is carried
zx out withowt the aid of any mechanical construction or ‘machinery
"that could cause restrictions in any respect. It differs from

AN p '
"Jtheltraditiohel methods in that it utilizes, as’ in ship construc-

-« N - N

tior®, full contours instead of isolated points. This accounts - »
M ' ( - L3 {

for the increased precision whereby the vitality of the maquette

. ié assured in the enlarged piece. -

/fﬁhe pfocess is quite straightforward and easy to follow.. In .
4 * ) ‘
brief, it involves the reproduction of four copies of the of{gina
'\ ‘ ', g
., maquette. A network of.%erticgl and parallel horizontal\contour

r §

®

t

lines 18 drawn identlally on all four coples., One gopy- is kept

for referenée, and the.reqaining three are sliced up along the . - ¢
various lines, and thé contours thereby released are tracéﬁ on |
paper and then enlarged either photographically; by opaque pro=
Jector, or simply squaring up 10 the desifed'acalet These en=

larged contours are either cut dut of plywood and styrofoanm, or

formed 1n steel tubing and reassembled into the substructure of

[y

_the final piece.‘ The substructhre s covered with chicken wire,

,and then layers of fiberglass reinforced resin are applied to

form a durable ‘case. The fine finishing is done with ‘resin pu@t&

tq_correct uneveness in the forms, and then a final surface of

pigmented resin is applied overall. ) - )
’) . ‘ . ' - ) i ’ %
1 R \/ : )
y ) i ‘ )
- by - “, \ ﬂ -
« \ - - .
\ . & e Lt y -t i
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CHAPTER.II o B

+

' THE ENLARGING TECHNIQOE IN 9 STEPS .

It is taken for granted that anyone who will‘g?oqeed with v
thisfenihrging technique~is familiar with the 5gsic princip;eb

,and methods of molding and, casting. And, oﬁ course, it is

-

assumed that they are 1nformed about the gd@eral characteristics

of the raw materials used;

,Fufthermore, I should like’to ﬁoint out that the 9 sﬁbpg
_cover the process in general terms ang deal only with the most
common problems that are’ to be expected It provides, hoquer,
a solid base, and once 1ts operatin& principles have been under-

stood, any complications, or modification of” the method to.suit

a particular case can be solved simply with applied logic.

. -
-

9. Four copies of the original maqueé%e, sculpture by
‘Wolfgang Krol.
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' The first step is to reproducosfour 1dentical copies of

»

the originéi maquette, for wvhich a reusable mold iﬂ§¥equired.

Should you have none, ‘make a rubber, a {iberglass reinforced

resin, or even plasterpiece mold of the maquette. N ¢ -
~N

Cast the four copies in a rigid, non—shrinking, bt easily (j
cut material. Those qualities you will appreciate at a\later,
stage, when tiree of the maquettes will\be sliced up along a

“network of contour lines. |

3, d
You have the option qf two differdnt caating metgggs and
materials. Both are well suited for this particular purposs.

A, Make a thin-walled hollow caat in

- epoxy laminating resin. L . , e

B. Make a s80lid cast in polyurethane foam.-
_ If epoxy 1s used, it should Be~of a creamy consistancy, 80
that it can be bullt up in the mold to a 3/16" thick layer. 1If
/ 'necessary, thicken it with a filler, such as Cgh-o-s;l.
YA Both the epoxy and tné foam are commercially available, and \
simple to use; However, the mixing of the component chemicals ~ .

nust be done with a fair degre

precision,

e,

When working with plastics, alwa adhere to the safety

precautions ausgesfed by the manufactureX.
o / . ‘ ‘ .
Step No.'2 | e .
* This step is to establish pafallel horizontal contour lines, '
vhich must be drawn identically on all four copies. This job
requires accuracy and the.ingenuify to devise and consggxct some

- L
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IOJI(Set-up for drawing horizontal contour lines,

3

J

s " .

An adjustable tribod; a péhcil, and a ﬁorizéntally ggooth

\qnd level surface are the basic equipment-reqqired; As 1t is x
shown }n ;hq.illustration‘(No. 11), the lines are drawn by the . . ’ ar
Pencil attac@ed to the top of the tripod.’. ?h}”tr{Pod i? the . .
ideal tool-for this purpose becaqse itlis adjustable toEdifférent | \\

levels, essential for spacing the:horizontals. It s ‘stabilized
N ' M v

> )
with a heavy weight suspended from its legs (dee illustration 10). '

v
3
. 3 4 f .



11. Drawing of parallel horizontal contour lines. ‘

. oo ,

- v
\ .
. b - . - ' - ~
‘ . Lo
- .
. . * .

. . To draw the -horizontals, the maquettes are placed on a’pér-“

. o gt . e ' :
. fectly level and smooth surface in contact with the tip of the:

“y

pencil. When the méﬁﬁette is rotatad; the pencil marks a .con- - e

tinuo&s horigontal contour ‘line.on it. The éprface on which tﬂe

. maquette stands has to be smooth to allow for effortless and easy
rotati&n. A greaaeﬁ plece of glass placed on % level table‘topﬁ

‘works welll.’ . : Lf(/

-

‘While the tripod is positioned for the first horizontal, the

“ - " contour -has to be drawn on all four copies, one at a time, Oncei' : ‘ -
[ E . N s ’ . : L
v . ) this has been done, the position of the next can be selected by.

. either raising or- lowering .the tripod.

The location of each horizontal must be‘carefull& choéen for ‘ .

the amount of information it provides with regard to the pro-

~

- S
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Lo, .
Jections and receseses of the form.. Contours have to be drawn

_ . throughout the full height of the maquette and numbered Hy, Ha,

H}: . ’Vﬁ&ftc‘ Obviously, the lines must be drawn sufficiently

close together that one 1s never %n doubt about the areas between

[

them. * o : o
A ’ -

~ .The maquette should be oriented to the level surface in such

’

‘a wéy that the horizontaT Contours are .as close as poesible to

- . . , e
: being at right angles €o thé surface.

@
°

v

- , .

12. Poeitioning of maquette in front of the. :
o v tripod - with the help of ‘a‘wedge. v

e

)

T If Eﬁe sculpture 1s salf-supporting, there is nd problem in

: Blacing it in-front of the tripod to draw the linee. “any or-

[

S5
)

) ganicﬁshulpfu}es, however, wil} need an extra 'support to keep . .

them stablehin‘thé desired position. There are many ways to C

o

¢ o
(B 5 6



solve the problem, almoet as many as there are different sculp-
tures. Sometimes just a wedge will do it (see Illustration 12),

but 1n most _cases, a more sophisticated device has to be ¢ natructed.

The illustration of two examples will hopeﬂully provide

® some insight 1nto the range of-technical devices that ca be utilized.
’ ! " A reasonably simply method 18 to make a partial plpster,mold
that will support the maque@te firmly inoan upright é;a 916%; . -
/>//ﬂ\‘”/' | This moldk;a.then used a8 an orienting base' for all'foué/copies; ) Lo ﬁ
‘ ) >

whixes soemaE /

~_/
) \. ‘ - | 'v 2 ¢ v
- - _PARTIARL PLASTER ) i
\“'v | / -1 mon % ‘
. e | : , ‘-
’ | LEVEL ‘SURFACE | - ‘

§

13, Partial plaster mold for pqsitioninglthe maquette,

~
*

This partial plaster mold has to be made on a perfectly
level surface. Yoﬁ proceed by pouring molding plas%éi’into a
- . o container proportioned to the ahape and size of the maquette. .

™ Once the7glaster has set to a consistancy from which ‘an impression

can he made, one of thp maquettés is pressed into it and carfefully

positioned. 'Remember, a mold release has to be’ applied to the

*ﬁu. -~

R

-t

£
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h
13

part of tpe maquette which is used for molding -%Qp tﬁié case,
any kind of wax will do.  The base should be held as shallow as
’

possible, because the surface of the maquette has to remain largely

uncovered fpr the horizontals to be drawn on. -

14, Maquette supported by a jig.

The shape of some types of sculpture 1s such that it may

require .rather more elaporaté means fsr their support than the
.
one described. This refers primarily to pleces of an eccentric !

'

weight distribution and predominantly”é&unded forms. -One way to

stabilize them in the desired position- is to attach the maqpette
. : ‘
by its bottom with pins to a base board and the top to an ex-

ternal armature-lile constéucﬂ*rn sudh as a jig (see 1llustration).

¢ T ‘ $

P o
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Step No; 3 B _ -
Next, a perfectly flat central slice mustipe establisﬁed;
that is to say a contour like that which encircles thQ~;culpturo
in one plane and divides the piece into a front and back. The
~ contour of the slice:should be at 90 degree angles to the hori-

zonfals.“;g this is not possible, the angle the central slice

- " . forms with the horizontals will have to be duplicated.:épn the

’

substructure 1is assembled. ) . -

The enlarged slice is the central support of the sub-
—_— - structure, All.verticals and horizontals will be attached to

\\ it at the istage when" the substructure is assembled.

i

In drawing the contour line of the slice, you, are confronted

° with problemi similar to thdse in the previous step with the

horizontals. That is, to find a method of stabilizing and po- .
sitioning the maquette.

+

vai

A ’
. . ’ . o
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¥y
Opnce again, use the équipment and methods.you employed in ‘
" atep number 2. A8 with tﬂe horizontals, the drawing of the
contour line of-the slice. must be repeated on all four ma- -

quettes identically. . o L b

Step No. 4 - T,

©

The ""vertical" contour lines are drawn next. The verticals !

nﬁéd ﬁot be strictly parallel to each other; neither do they" :
need to descfibe a closea "circle", as in the case of the hori- .

zontals - in fact, they are rarely vertical (i.e. at righf angleé ' 5 P
to tﬁé’horﬂzohtalé). This is becauae, once again, they should be | ﬂ:

selected for the amount of information they provide, '

/
/'

16. Network of horizonta}s and verticals drawn on
the maquette.
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The main verticals are contours extendiné from the top of the

~central slice to its 1pwef‘edge. Depending upon the in(ngi:;on.

\

that is Heeded, some verticals may follow a diagonal directio

[ 4

]

to and- even cross each other (see Illustratiomn 16).

| .
17. Drawing of verticals, sighting along a steel ruler.

<

’ Y

The: equipment used to draw the verticals is less mechanical *
th;n that required for.the’prééious steps. You need only. a
stee} ruler, a péﬁcil, and your ability to judge a straight line
.by sight. The photo‘ajkve illustréteg the way one sights along
J'Etegl ruler to selec a straight vertiéal 1line. Mérg the line

€ o 4
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i 18, “aquette cut into separate units,

with pointa along the edge of the ruler which thsn are jolned

with a continuous 1ine. Check the contours for absolute straight- ~

- '

ness, Any bends or unevenesa will throw off the design at later
' s

traced, enlarged, and reproduced at.

'

stages when f{hey are cut,

@

the enlarged scale,
.3

Number all verticals V,, V,, Vs, . . . etc. Draw the contours

on one maguette only. They are transferred to the remaining three

- . "
by means of a flexible rubber mold as outlined in étep number 5.
In the case of a sculpture that changes direction, you are

confronted with an additional problem in drawing the horizontal

‘and vertical contours. This problem is solved by simply dividing

the maquette into separate unite at the poiqt of the change in .

direction, and treqting each one as a completely separate sculpture,

[

.




1Y
Sometimes it is necessary to actually cut such a maquette

into the units; however, you may leave your maquetts intact as

long as it i8 possible to draw the level horizontals (on. sach unit
separately) by tilting the maquette and holding it in the desired

position, prOpped up by custom-made wedges, blocks, etc. - .o

Drawing of "central" slice oﬁ one section of a
maquette (destined for division at the waist)
using wedge and block.

o

If cut, the individually treated units are Joiﬂed again

at the stage when the substructure 1s assembled.

i o
. Step No. 5 . ' g

“

The reason for using a flexible rubber mold to transfer the

<

s

vertical contours is difficult to explain in advance, but easy

i
to understand once 1t has been done.

v
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20. Maquette with pins inserfed into intersectidns.
The first step is to drill small holes (1/16" or smaller) _

into the points at which verticals and‘horizohtale intersect,

and insert nails of appropriate diameter into the holes, The

-

] " nails should fit'tightly.‘ In addition, drill holes at the inter-

'

sections of the QPrizontalb and central slice on all three re-

maining casts. M

“

o N
;

e

| ‘
! :
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 "E").| A generous.coating of vaseline should bé use
I‘ "
g ' _tor. | Agaln, study the instructions before use.
1
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' 22. Cuttingof seam line into the silastic mold..

v
" T
v

Once the silicone rubber has set, a seam to remove the,

mold has to be cut. First pull the nails’ out, then with a mat
knife, slice through the rubber follovwing' -a slalom-like course, -
using the nail holes.of the central slice as flag poles (see »

A\ « y

Illustraﬁion 23). The cut should ‘no_t, be longer than is necessar)

>

to free the sculpture. R

|
|
\ ‘ ’
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is a very frggiie material which tends tq tear easily. The

\

LN

23. Maguette with silastic mold,

D

~

Remove the mold with great care, because silastic rubber

.

.

purpose of the rubber mold will now be understan@able.' The

nails created holes into the rubber at the points of inter- -
sectiorir of the verticals with the horizontals. when the mold
is fitted over the remaining'thre.e coples, one at a time, the
intefsectibns are transferred by pencil marks.made .through'the

holes. To ensure a proper positioning of the rubber molé, pin i¢




a8

~

" to the maqixettes ‘using the already drilled holes along the con-

tour of the central slice.

A
]

¢

24. Removal of silastic mold following marking of

#ntersection points. : /

N -\\Transfer all interaeétiom pencil marks. Remove-the

mold, and trace the path of each vertical by connect
points with ’ contlnuops line. Number them to correspond with

the first copy.’ . , /

N

It is impossible to oyeramphasize the importance of accuracy
wpen drawing and tranfarring contours. g Infinite pains at this

stage will be amply rewarded at subsequent stages.

o
—_

\/."* ' i
Step No. 6 ~ w\”
28k 20 ° . \

This stey, 1s the dﬁsty Job of slicing up three pf <t:he copies

along the contqlrs. The fouri;h is kept intact for r%fe ence. In

|
'




the process of cutting the horizontals, you begin with a com-

plete mhquette which, at the end, is reduced to a pile of dugt °
and a stack of drawings. The only equipment requjred is a mini-

grinder with an 80 or 100 grit fibre disk. For your own safety,

™~ .
_‘you must wear goggles and a mask during cutting and grinding to

prevent inhaling the -poisonous epoxy dust. -

k]

Before you begin to slice up the maquettes, youw should déf
Ny ] ,

cide on a systematic procedure, so ghat you do not forget any -

~

lines or waste your ﬁaquette by. thoughtless cutting.

.

e e

\ 25, Cut}ing :EL grinding of a contour.

[ . '
‘ Q
.
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. ‘ . , )
o ~i\f‘; - Use o;aeﬂ of the Dthr:’e'e cocl)':ieso ‘for cﬂuttixls the cenfral slice,
' one_ for the horizontals , anll the third for the vérticals.
. ‘ * \'An easy way to slice the maquettes acciirately is to first
. . » ut w:Lth the grin ng disk and the minigrinder approximately

e 1/8n abqve the d wn 1ine and the'n grind the cut down, until
/‘—"‘\ v .

you havé arrived at ‘the precise contour. Trace the réleased

contour on paper and proceed to the next. %Label each contour IQ

-

, H,, Ha, H3, PR etc. and mark the points where opposing l:l.nes

. : meet (1n€ersoctione) and number them alccordingly. PR -

- v °
.
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direction of the central.Blice; that is t

9n1arged scale.

é

+ In the cgég of a sculpture that }hanges direciigﬁ and

which was not cut into éeparate units, the central slice has to

]

"be cut.at this stage. Measure the angle :} the chadge in the

say, the angle in
which the slices of the separate units meet. The meaeurement

of the angle is required whgn the units are assembled in the

Step No. : o -

The traced contoura vill nov be enlargad to the final scale,
The. enlarging can be done either photographically, by opaque
projector, or simply by squaring up to the desired .scale.

The advantage of enlargins photoéraphically is that it is

less time .consuming than squaring up, and more precise than the

opaque proJjector. To gchieve acturate and precise enlarged con-
tours; the photggraphif eq&ipment (camefa and proj;ctor) must |
contain h;gh quality lgnses in order to ‘avoid unaccep;able levels
of distor:ipns.’ y
. Take 35 mm slides of ydur contoura. Several of them may

be arranged fo;\\?e g8lide, but where feaaible, avoid placing them
too close to thé edées and corners o{ the’ framg. In these aresds
any d;htoétions will be at their maximum. N _

" To enlargp‘fﬁé contours, projecf the sliﬁes gnto a flat wall.
in‘;fdef to minimizé distortions, the projectdrgmust b; set up

at right ahgles to the wall. The accuracy of the angle 'is

- checked by projeéting a:?lide on which the center ishmarkqd: The:

¢

/m

o

. ﬁ ’ ’




' LIRS FEFE o 7 e
- l\_._.\l,_.. m et eneat mm— - — ‘, - )

T Bl o :

Lo ' distance of the central point.from thé four corners of the frame
should be identical. -
. Project the contour of the central slice, and vy alteringo
'the distanceaéf the projsctor from the wall, the desired scale
ggncrease is achieved., If the final scale was not planped in ad-

. ."e

vance, the projegted'image of the Eentral slice, along with the

maduette help to decide upon the most\b(iective scale, . R
. Once the decision has been made, proJe;t all contours and - .
trace each oﬁs on arsheetvof paper pinned or taped‘to the wall, “ i
° Take special care-in the transferring of all lines and lettsridg. . \
° : y The method of squaring up is used either when you hsve no
Hccess to reliable photographic equipment pr ycu wish to enlarge
. to such a monnmental scale that the projection of slides is nok
pnactical. Squarins up is potentially t%e most distortion-free
method, bdut snly.if~the number of grid lines is goheross and the
2 transferring of the contours is carried out accurately. T -
To.'save Eime, trace all‘contosrs on' graph paper, and select
(\thereon a grid 34;11 enough to ensure no. difficulty will be en- ‘
countered in[reproduqing thé contours. Then draw a full-scale

grid emlarged by the chosen ratio.

; ¢ . /. ' ,
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27. - Contour traced on graph paper.\
®
For drawing the enlarged contours you require a trans- -
\t
lucent material such as "Mylar', It is a relatively strong sdeet,

Bt

but translucent enough to allow the pattern of the enlarged 5rid
to be seen through it, ' o

oy The point at which each contour cross®s a graph paper~3rid
/‘line is noted, and located von the enlarged 5rid. These points

are now ‘joined using a flexible curve (e.g. plexiglaée'strip).

You nlay wish to draw several contours on one Mylar sheet, but

N,

‘
»
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you should take into congideration the fact that during the pro-

cess of bending steel rods or tubing, the sheet is likely to

.recéive rough treatment. ,

\

. 28. Squaring up of a contour to the eniarged scale.

.

" Step No. 8 B ’ _

The heavy work begins with step number 8, as, for the first.

time, you .are working directly on the fdnal sculpture. Step No.

"8 15 to make the substructure of the final, enlarged piece.

*

Again, you have an option.. A

A. To guild the substructure out of piyvood
and slices of féam. .

B. To weld‘bapd-ben£ steel rods or tubing

1nt%!a cage-like strﬁcture.

.Your chbice of dpe methgd over the other should be conditioned

<

\

. \—_ ‘. "'r '\
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by such considerations-as: the desired séale of the enlarged ~

sculpture, the st}eés to be bornme by the final piece, the fu;da
and equipment available; and your sﬁillsi o

Method A is limited by the scale of the enlarggd plece, Ply-
" wood, v?ich is required for the central slice, generally cannot be

obtained in larger than 4 x 8" sheets, and although it could be

Joined, there is a point when it becomes impractical to work with

T

plywood. On a very larée scale, plywood becomeées unmanageable and '
too heavy. ' _ - !

’ !gr Consideration must be given £o tpe overall sﬁape‘of the

| sculpture. Should the piecé have thin cross-sectioqs~thgt carry

the veight of large forms, a steel structure may be the more ~

snitable choice. However, there ;re ways of incorporating a par- f S {

tial steel structure bolted to the plywood slice. Method A should

be qsed wherever possible as it is conside?ably faster, easier,

/ and cheaper than Method B. fw\

“ . For Method B, you must have access to 'elding equipm?nt and

have acquired the basic skills of welding, In addition, more |

patience and manual skill is require by,thih me thod: - / " S I

_ y SR - ;//7

. | .

The first‘§tep is to f?%roduce a full-ééale'59mtral_§33;g¥/ oy

Method A

in plywood (usually 1/2" or 5/8" thieck). Trace the enlarged

contour on the sheet of plywooh and cut it out, Transfer all

horizontal intersection marks and label them,

Plywood is used for this purpose because it has all the
' ' . \

.
s

. ~'\1
. .
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qualities that“are essential for the central slice, It is

stable and strong enough to give central support to the total

piece, and to the horizontals and verticals that will be attached

I

to it.

If th§ central slice consists of separate units, they are -
Joined again at this stage. This is dome with the aid of braces

that are cut to the angle at which the slices meet.

Sé PARATE UNIT
Cr CENTRBL SLICE
b\ﬂ: . ¢

| BRACES

*

SEPARSFE UNIY
OF CENTRAL SLICE :

-

” © .

29, Joining separatd units of the central slice.

« Any protiuding support required later to secure the sculp-

ture to the base or at a particular angle should  be bolted to
\ .

1
l

the plywood slice now.

Cut all ﬁorizontal‘slices out of 2" styrofoam, preferably
‘~ .

using an N. T. cutter (long bladed mat knife). Transfer all

vertical inters;ction marks and label with care, because they are

essential for agsembling the substructure.




N 5
'

 ;‘ . Cut all verticals in 1 1/2" wide bands out of masfgiﬁg

3

(1/8'). The 1llustration shows how tgfitilize a sheet of masonite

economically., Transfer all horizontal markes and label them.
J : \

¢

/ L. R N

30, Cuttingbands of verticals out of masonite.

1’ - ‘;
Now that all parts belonging.to the substructuré are ready,
they can be assembled in the position which their equivalents
occupy in the maguette, This 18 done without much difficulty’

a8 long as the different contours are positioned in accordance

. N . .
with their correct codings. ' ~-

.




3. Centrgl slice with assembled horizontals.

In order to attach the horizontal foam sliceq'to the ply-
wood central slice, each one must Se cut in two along the line
Joining the vertical slice (central slice) intersection marks.
To prevent an alteration in the form, the thickness of the ply=-:
wood has to be taken into consideration, which means ghat each

half of every styrofoam slice must be reduced by half the ply=-

wood thickness at its central cut.




S

t

To create’ an extra gupport for the horizontal halves, drive
spikes through the plywood along the lineh‘of contact. Push the
styrofoam halves onto the spikes, and using epoxy, glue them to
the plywood at the correct angle (usually 90 degrees).

The vertical masonite bands are attached to the foam hori-

zontals by sliding thenm into 1 1/2" slots cut in the foam at the

intersection points.

32, Plywood central slice, assembled horizontals,
and bands of verticals. A

3
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An efficient way to cut accurate slotsnis to use a circu-
lar saw blade made out of the same masonite T1/8") and fitted
onto the minigrinder. The vertical bands are then assembled and

glued into pésition with epoxy.

Method B

2 . . , ]

Whether to use rod or tubing is a decision usually conditioned.
by the size of the fiﬁal aculpéure. Rod is more suitable for | AY
very large works, as, for example, H.W. Jpneb' "love', which
has a .steel substructure of 1/2" square steel rod, bent and welded
commercially. In ths cage, the rod was placed on the(Mylar
contour sheets and shaped by a team of workmeni 'When the scale
of the enlaggement is less enormous, the work can be carried -
out by one person. NThen tubing is used o? ‘a strength that can

be bent by hand, but which must be rigid enough to hold the de-

sired curves during the subaequent hanQ%ins. .

"

[t A
1 4

To mimic the(enlyrgad contours in ateel tubing, a flat
wodden aurface, a hammer, and 1 1/2" roofing nails ars required.
A 5/8" or 3/&" sheet of plyvood, rlaced on a stable support or

oz 'the floor will serve the purpose. e




33. . Method of bendjing steel tubing;,

[
- N

The illustration above demonstrates the method by which the -
tubing is bent .by hand to the desired contour. You can see that'.

the tubing is gradually pulled against the nails ‘and thereby

shaped into the enlarged contour. Roofing'nails are used~because e
of thelir big heads which p;avenf the.tubing from glipping off

ye
when it is bent into shape. The shaped part is kept in position

¢

by nails hammered into the wooden éurface'as illustrated.
Use a file or any other ;*arp tool to mark the inieraections

and label them accordingly,_using tags of masking tape. . "

v

«

' Welding of the steel substructure:’

Clamp the central slide fﬁi?ly to the welding tabdle (see’ : .
) N . LP" g“a At o =

wie v,

. : 0, . o T‘

CANUP i
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Illuatration 34). Again, as provtoualy, the iggi

\

. into halves and welded,.nprmally at' right angles,

“.8llice, f rm;,g a cage. -

- -

Z4.,- Contour of the central =lice clamped to the
4 welding table.

N
.

35. Horizontal halvesgyelded to. the central slice.




- . The verticals are welded to the cage of horizontals’ by the o
procedurd explained in the -illustration. -Using an oxyacetylene
cutting torch (or large welding tip), cut each hbrizontal where

it intersects the path of one vertical oggy. Thesg cuts should

LI )

be as wide as the rod or’ tubing is thick so that the chosen
vd&tical contour can now be properly positioned and waldad into.

place at the intersections.

v

v

36-38, Welding of the verticals to the cage of
. the horizontals. _ 1

P K]
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Once one side of the cage is completed, turn it over and

i

’ ;; B .
« ° assemble and weld the other by té same method. At this stage,

o .it is not necessary ty clamp the cage tE»"\}:ho lding table. It

is now rigid and free from the danger of distortions cau‘sed‘ b&

*

/ the heat of woi.dins.

o 39, Welding of the second half of th“e cage. E

- . b
K . [ 1 . . -

s

‘*7' - If the séulpture vas cut into separate un;gfs, those are

¢ -

‘

joined again, once the cage of each 'has been completed.
[+ ¢ /

. The cage can be made as strong as is ne%aa&ry by intro-

s

‘ducing heavy s"teel tubing into ﬁhe inner space and joining it to

the cage with welded tubing. Any protruding steél supfort re-

duirad to secure the sculptuq to the Sase or at a particular
\. L] ° ’
N \‘

. angle, ,can be wWelded to the cage and to-.any inner atm;

e
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‘Step-No. 9

This 1is to cover the substruc

- ——

re, whether plywood and foam"

or a steel cdfe, with chickeh p¥#%e and then apply fiberglass re-

& inforced resin over ali. ) ) o
|‘ ?‘

Before you-begin fiberglassing, you Adhould be aware of all _

gafety Mﬂg that are necessary to follow when working with,
~ / * »

plastics. It is becoming ever mors evident that resins, along

‘I.Lth asgociated catalysts, fillers, ha}'deners, and solvents are




extremely toxic and can be absonhed by “the body both through the
air and by direct contact. Vve% re;atively brief periods of ex-
posure may have/ regrettable consequences years later; In industry,
some serious di/

gabilities have beey reported that were caused by

contact with’plastics.

i
\4:9‘,(,
“

One should work out of doors or in a well” ventilated room.
It is neceasary to always.wear gloves and properly fitter res- B

pirator equipped with frpsh filter cartridges designg& to remove .
[

dust and organic vapours. . \ , °
Method A . \ o
Po{yeater resin dissolves styrofoam, hence the foam slices .

must be painted with a coat of epoxy or, any other protective
material.

If the spaces between the conteurs og,vérticals and'hdri-,\ a

zontals are too open, perforated steel'étraps should be attached
between the areas before the substructure is covered with chicken
wire. e
5.
An efficient way og applying the chick& wire to the foam-
and plywood at#Lctwre'rs to cut pieces large enough to be bent
into the ahape of the "area it has to cover, and pin the piecea

of wire to the foam with U-ahaped pins (bent out of welding rod).
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41, Plywood and foam éubstruc;ure covered with chicken
wire, steel straps, and partially with fiberglass
reinforced polyester resin.

L]
-

Cut fiberglass mat into squares of a workable size. Satur-
ate the spuares thoroughly with polyeater resin and apply them
.to the cége of chicken wire with the edges overlapping. Work
out all air bubbles with a brush and additional resin. The
thickness of‘the fibergiasa coat (the number of layers to be
applieq) is conditioned by various factors: the kind of gub-
structure, the size of the pieq?, and its purpose,

: If the substructyre is plywood And foam, the strength of

tPe sculpture depends solely on the thickness of the fiberglass l
i :i.

gkin., Scale is another determini actor; the larger the piece

is, the stronger the fiberglassing must be. Furthermore, an \: .

outdoor sculpture has to stand'up to greater stress than one
. - I3



placed indoors and consequently must be made more durable.

]

Method B .
A t———————

‘

For covering the su%atructure with chicken wire an§ fiber-
fﬁgiagplgg it, the same procedurs as in Method A is applied.

.

o

. _h42. Steel cage covered with chicken wire and 1
perforated steel straps.

The next step is to correct ;naccuracieé in the surface
of the fiberglass skin with polyester car putty. Use the putty

to build up areas that are 161, dhd to smooth out the overall.

‘

\ \

. A .
. _—
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surface. Follow the .instructions for mixing and application care-
fully, so that setting time, final strength, and surface quality

are acceptable.

43. Application of polyester putty.

{

<

For the final finiahing; the desired résult determines the

B g S N O

; s kind of tools that have to be used. I will suggest only a few.
You may prefer others and work out alternative techniques that
afe better suited for the particular surface quality you wish to
achieve. '

|

A half round and flat surform rasp are excellent tools to

"use for correcting and smoothing the surface. Rasp the putty as

\goon as 1t has set to a flexible and still soft consistency. This
is the brief period before it turms rigid and stone hard. You
‘should apply the putty in patches smdll enough to permit you to

keep up with the rasping. The putty is best applied with a plas-

-




i

tic spatula designed for the purﬁoqo.'

By now, the process of enlarging is almost completed. The

final step is the dgplication and refinement of the outer sur-

face. There are a variety of finishes possible, ranging from a.

i

rough and unpolished,éGrface, different textures, to something

smooth and shiny. You will perably wish to get away from the

' grey shades of the putty. One alternative is to spray or paint

the sculpture with commercial car paints, enamel, lacquer, or
or acrylic. Or, you may prefer to treat the surface yith pig-

: ) .
mented resin. If 80, roll on about four coats with an ordinary

' paint roller. Although this is an efficient way, it results in

an orange skin texture which you may not particularly care for.

If you aim‘for a smooth and polished finish, sand the surface

with wet/dry carborundum paper. Start with an 80 grit and sand

your way up to 600, Hand sanding is tedious,'time: and energy-

consuming, but it has the'a&vantage of greater bontrol and elimin-

ates the risk of sanding through the pigmented coats. It is
poasible to save time by applying more coats of regin (8 or 10)

and using an electric disc-sander in the early sanding efases..

If desired, buff the surface with a rubbing compound and wax it

‘to protect the finish.
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4it. Maquette and enlarged sculpture by onika Braham.
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' CHAPTER III
VARIATIONS ON° THE TECHNIQUE
The,subjéct technique wvas specifically developed for the

purpose of finding a more economical system of enlarging scﬁlp-

ture by working directly in the final material. It is, however,

possible to utilize the technique indirectly by applying plaster
on the chicken wire cage of the substructure instead of fiber-
glassing it. A mold co}ld then be made in the traditional way

bt
and the piece cast finally in Yronze, resin, cement, etc. 1If

.the sculptor wishes to make cHanges on the form at full size scale,

fewer contours may be used. Then the substructure merely supplies

the major proportions of the scqutpre, leaving ample space for

o

bénding the chicken wire in at some areas or out at others, with

further refinements still possible at the plaster stage.

Other variations of the basic approach will ;uggest themf
selves as one becomes familiar with the process, QOne possibility
which is only suitable for medium-sized sculpture is an enlarge-
ment in solid foam. The piece could then be modified at will,
covered w;th either plaster for subsequent molding and cgsting,
or with fiberglass and putty, etc., as already described} In,

the latter case, a pfotective coat of epoxy must be applied

before fiberglassing.
Y

12

e e
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SOLID

Foam CAST

WITH HORIZONTAL
CONTOURS

-

A SSEMRLING CF
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ENLARGED FOAM

Construction of substructure for enlarging.’

médium-sized sculpture in/ solid foam.
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This variation requires only one repr ction of the original

maquette, and further differs from the basilc h@thod in that it
utilizee only horizontal contours, r"I'he‘copy is cast 1ﬁ so0lid

urethane foam in a mold containing two pgrallel steel bars (see

L

, ! Illustration‘hs). Horizontals are drawn on the maquette at such

a distance to each other that ihey wvill be 2" aﬁagt on the en-

larged piece; As before, the maquetté is Bliced up Along the

'contour lines which ard'traced, labelled, and emlargedéggp-

cluding the location of the holes left by the rods. The en-

- .
larged horizontals are cut in 2" styrofoam slices with the holes

. punched out. The full scale slices are then slid in the correct

’
\

order onto two properly spaced parallel bars, The sculpture is ™

completed by the methad already .described.
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CHAPTER- IV
CONCLUSION \

'This then constitutes the firset documaniation of a relatively
recent :Lx':vention of a aystem by which to enlarga'non-seome;ric
forms. The advantages of the systenm w;re tested numerocus times
by s’cul:ptors who had adapied its techniques and the successfully
enlarges works testify t‘hat the-syat;m is reliabie. )

\Q T think 1t is necessary to note that the instructhons were
‘ delibez:ately made simple and concime in ordex to /aasure a Clear
comprehension of the‘system. Yet, at the same time, great care

N .

was taken not to exclude aspects which could present the %n-

experienced with inBurmountable problems. The relative simplicity,
- ¢/
accessibility, and/directness of this technique should not, how- -

ever, lead one to underestirate the time, ensrgy, and perserver- “
ance required to successfully enlarge the type of sculpture for . R
which it was desighed.

Once a sculptor has been confronted with a commission which -

necessitates the enlarging of a sculpture 1nv°lvi§g forms that
are of a non-geometric character, only'ithen will he/she fully
understand why the subject technique fis 1nvaluable. - N

The commission of a large sculpfure a&most invariably be-

gins with the submission of a maquette, Inu some instances, the

client may be sufficiently enlightened to accept proportional

ch'angqa betwesn the maquette and the final enlarged piece, A -7

~gsculptor however, who can create in a small scale for maximum

effect at a larger din&ension, will be clearly at a considerable . - ‘

- ’

/_/-—-—”"'-',’__ ! 6//,—__’ L ) ) *




advantage when equi pped \Iith the subject technique,.
Effective changes to non-geomtric fom at rull acele are
\ incredibly difficult to achieve, becauae alterations must be

made on the work, vhereas\t will be viewed at an entirely

.

° different distance and angle. This unavoidablymroaulte in a

. - 2 @
-"trial and error" approach, with great increase in time and energy

expeniied. d/" . . T
. , d,’ . .
* The meetins of, deadlines, which 18 common to commissions, is

e

an additional burden ‘the artist has to take into consideration, '

and,,becauee "time is mopey", the cost o{ the production in such
SR . a caae is much less predictable. : | | . ‘
The sculptdr who is working with the subject teqhnique has

the gudrantee that the enlarging will result in the exact re-
production of the maquette in a larger 8cale. Besidea this adu

vantage, he may also enjoy the benefits of additionally lovered

b production costs, Py working directly with'fibergla’ss reinforced

resin as the final material. Considerable savings are realized by

&

\ not having to get 1nvolved in the process of mold -naking and
/‘:;asting. And again, if the scale increase 6f the sculpture is =
& too great, one can procoed unaided and consequently more

o economies result. In the caq'e of a commission based on aesthetic -

©

conslderations and a fixed remuneration (e.8. a competition), this

will increase considerably the potential ear’nings.

[

For the aculptor or student who has no guaranteed commercial

Justification for enlarging, I can only report that, whereas I .

have found the experience of enlarging exiormoua‘ly rewa;-ding, 1t
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involvel a grggt dual of osaentially hon—crontiva*effort.

a

Thero is an undcniabla«oicitoment and- a sonnc of accomplish-

’ -

‘ mant associl‘ed“iith Qpc.production or a largo scale sculpture,

\ h

'but it muat be’ 'Oishod asainst the sinilar revards of a more °

°

n -

« °

croative activity; o - el i

The aubjact techniqg:*;fforda the artist 5reat control 673?

b
the ieaultins ibrk,,but the amount of . time and- elrort 1nevitably

<

involvad ‘requirn thlt 1 end this thesis with the rocammendation

. v,
"

,k,‘cg‘ thut hnly cnc'a bgat work, specifically daaisned for 1ncreaaod

€

¢ ©

aedle, even bc eonsidbred for onlargemant. ,
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