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E D IT  O RIAL .AN D '  LETTE RS-

liintion and Securitv
Tlrrc hr. l.cctt .t grclt clcll of criticisr-n
d thc u\c ()l l i t ig.rt iort bl ABN Hol<t

Ffethr . .  t . '  P1s1 a" l '  o t  hc l '  c t l t t t l l r t t ' t ics
itnr rl lcsc.lh inti inging its patents (sec
pegc 6 I.o l ccrtrin c\te ltt I agree n'ith
thrs inrr.rrrn: I .rgrcc thrt the l it igaticln
rrl l lr. ' t ' .r lrh .io the US l 'rolograpl-ric in-
du . rn  cons i r l c r l b l c  c l an rage ;  i t  u ' i l l
trnctir pr( )duce rs it-r othcr cottutrics u'hcr
rrl l  i ' t  l11 .r str()ng gr<lsit ion to enter the
t ' r  nr , r rke t  Js s(  x  ) l l  i ls  thc VJr ious Pi l tc l l ts
rnr t t lr c.1 e rpire .

l{orr cr cr, ABN Holographics is, as fir
r. I cln scc. sirrplv using the patent ancl
lc t l l  rvstcnrs to i ts  best  i rdvant i rge.
l\hcrher ()r not its clain-rs are right or
\\r()ng lcgalh' or mrlralh'), it u' i l l  luve-

S,r!Ic|r l certl i t ' t  anlotl l l t of nli leirqc ottt
, ' ! 'rr rl l  lntl i t is its right to tn' this f irr thc
-ric oiits shlreholcle rs: thtt 's u'hrtt Lrttsi-
::c.. r. Jbout. 

-l 'hose 
u'hr> rtrc l l fLctecl bv

\l i\H's tlctics havc the choicc to ficht
:ircnr in thc courts. If s<tt.tte cor.ttpatties
.:( )lt ' t  hJvc sufl lcier-rt rcs()urces to clo this
:: r\ n()t .\BNH's fitr lt, br.rt t l 're firult of
:rc L'S lcgll svstem. fhor-rgh I svn'rpath-
r\c .rnd lr.r.r personallv unhappv abotrt
.r h.rr ;rll this r-nay do to the indr-rstn', I
.r l ln()t coudemn ABNH fbr its actions.

F-quellv damagir-rg to the industn' in
:nv vicn rrre holographers u,ho declare
rh.rt holograms are easv to copv ancl are
ir() usc as securiN clevices. I agree that
rhosc rvorking in sccurity should not be
;.rnrpllcent and shor-rld alwavs be loclk-
lnq ilt new rva1,s of nlakirlg hologratls
:n()rc sccrlrer but that does ltot lrcan that
irokrgrams are insecure. F,r'cn'thing is
rcl.rt ive, and the holograr.n is relativclv
.1tritc good. Many sr-rpposedll 'secure clo'
.ur l rents ( thc US passport  f i r r  < lnc)
s.oulcl be significar-rtl,y more secttrc if
rhcv used hologran-rs. There are other
c\.cu lrore seclrre techniques. but t l-rev
rrc llot ahvay's aflbrdable or even tlppro-
priate . Rubbishing the securin,value of
holograms in public is a sure \\ 'ay to
lunclermine the industry as a u'holc.

HI Conference 1992
Irr latc lul.l' 1992 u,e intend to ht>lcl ir
e  onlcre r rcc in  l -c lndon c()nccntrJt i l tg  ( ) r t

. i isplav holography ar-rd its applications.
\Ve are still looking fbr idcas to Ilirkc

this r.r.reeting one of the most productivc

rrntl " nrea6," confbrences \ret, as urell as
lookirrg fbr sLrggestions fbr associatecl
socirrl lr.rc-l ()ther eve nts. Ifl'or-r have icleirs
ln. i /<-,r u'otr lci  l ike t<> get ir-rr 'olvccl u' i th
t l rc  r l rg ; rn iz ; . r t ion  o f  the  co t r f -e rcncc ,
plcr 'rse get in touch u' i th us soon.

\\rc lr l i .ur t() ann()Llnce f irr the r clerl i ls of
thc strtrcttrrc of the confcrcnce anr' l  thc
scssion t i t les irr.rcl  chl irnre n bv the e ncl of
Fcbnr i ,n '  1991,  so  r i ' l t ch  th is  spr rce  I

Britain and England
At ;r re<:c nt holograpl-rt' confbrence, clelc -

giltes representing cli l fcrent countries
s crc askecl  to  make speechbs.  Ol le
spelrker u,as introducecl trs tl-re delegate
fionr Englirncl, anrl in the context this
rrlrs irt i:<lrre ct. Be crrtrsc ntr'utV seeltt to
rr.rkc tlre srrnre mist;rke I uor.rlr l l ike to

l ) (  ) i n t  ( ' u t  t l r c  \ ' ( ) r r cL t  Po r i t i t r t .
l l r i t l in  consists  of  thrcc uJt i ( )ns:  Sc() t

I.rn11, t.ngl.urtl, rrntl \\ ' .r les; the Unitecl
Ii ingclon'r also tirkes irr Northe rn lrclrrncl.
It is rrs ir.rcorrcct tn re fbr to Finglirnd u'l're n
\'()u merln thc UI( or Britain irs it is to call
the Soviet LJr.rion I{ussii 'r. 

' fhere 
is n<;

rlr-rickcr u',rv to alie nirtc a Scot than to rie-
scribe hin.r or he r as English!

Holographics International
Re lclers mir,v be interested to knor.v that
I hrrve l1o\\/ sllccessfullv completed my
stuclies in l 'hvsics irt the University clf
l.onclon. I apologisc fbr delirt, in bring-

ing out issues in the past (l irrgelv dlle to
pressure ofacademic u'ork) ancl look fbr-
n'irrd to being able to re*'arci readers'pa-
tience rvith hard r.r.'ork leading to better,
r-r-rore fiequent and more up to date is-
sues in tl-re future.

A constant fbature of tl'ris editorial is
r.nv asking fbr fbeclback fiom readers on
the r-nagtrzine content and style. Perhaps
I have not beerl specific enough in the
questions tl 'rrt I have been asking. So...

l)o 1,1y11 think the balance of neu's and
fbrtlrres is right or q,ould ),orl rather have
nrore of<lne and less ofthe other? Should
therc be m()rc nc\\ 's about the business
of hokrgraplrr', fir.riu-rcial details of corn-
pirnics etc or shor,rlcl there be less neu,s
irbout business lncl mr>re abont innova-
tior.r ir.r irrt, technologv ancl science.

l)o those of r'on u,ith non-scientiflc
backgrorrnds fincl the Science and Tech-
nologt section interesting and under-
standable or boring and diff icult (or a
combination of the t$,o)l Do those
scientists and engineers among you find
this scction too sin'rplistic) What about
thc choice oftclpicsf Interesting and cur-
rent ()r not ir-rnclr,;rt ive enough?

\Vhrrt t.k> \'oLl \\';.urt r.nore of (or less of)f
Hou coukl thc srvlc of the u'rit ing and
prcscnt.rt ion be inrProverl) lVhat import-
lnt subjects/issues do vou fbel are being
missecl out all together?

L,clitorial rnatcrial fbr the next issuc
(no. 9) should be rvith us by IOth Sep-
tember. The issue I0 deadline u,i l l  be
l9th Nover-r-rber. Photographs should be
colour slides or black and white prints:
colour prints are not suitable . I look fbr-
rvard to receiving 1,onr letters also. Best
rvishes to you all.

Sunnv Bains

Editorial

More on DCGs
I)crir L,tl i tor
I rvoulci l ike to nr.rkc thc fir l louine .rcl
clcncltrr-r-r t() nrv irlt iclc on recl sensitive
l)(lCl rvhich irppe.rrctl in issue 7 <>f Holo-
qrn plti cs I il t t' t'il n t i t)t t tr L'I'ests 

ot't uncrposccl irlr'rtes thrt hirrl
bccn le fi in e quil ibritrnr u it l-r air rlt con-
trollecl lcvels oi rclirt ive humiclitr '  (RH)
havc rcveirlccl th.rt this svsteur clocs lose
photosensitivitv nruch ur()rc thirl cou-
ve r)tion.l l lXl(; if thc RII clrt ips bekrrv
55 'L .

At 44% lUI, the scnsit ivi ty is brrelv
h.r l f  thi i t  obti i inecl rvhcn ulrrtes rre cx-
posc t l  ; . r t  60 ' ) " .  ( ) r r  t l r c  o t l ie l  I ra r r . l ,  l i l<c
c( )nVc l l t i ( )na l  D( l ( ; ,  the  proccss ing  is
bcst ckine in l  krrv hr-rmicl i tv environ-

l l l c  l t  t .

I u oulci irlso like to lnention that a ftill
papcr tiescribir-rg this chernistry has norv
bee n pr.rblishecl b1'SPIE in the proceed-
ir.rgs <rf their Practicnl Holograph Con-

fbrence 1990 (Proc SPIE,  Vol  1212,
p l 9 0 ) .

If ar.rvone requires firrther help with or
inti lruration about this recipe, or simply
u'oulc1 l ike to relate their experiences
u'ith it, I t 'ould be delighted to hear
fior-n them.

feff Blyth
7 Bath Street,
Brighton BNI 3TB, UK
Tel: (+44) 0273 202069

Srr r r r r rc r  1990 Ho logr rph ies  I r r tc r r r r t io r r r l  5



Amended hjunction:
Victory for Both!

A preliminary injunction in
force against Light Impress-
ions Inc ofCalifornia resuain-
ing infringement of a US pat-
ent was amended by the US
District Court in San Jos6 in
January this year, pending a
full trial on the matter. The
new judgement appears to
concede points made both by
Light Impressions and by
American Bank Note Holo-
graphics Inc, which sought
the injunction.

The patent, which is num-
ber 3 838 903 (Irith and
Upatnieks, 1970) and known
as patent 903, is fundamental
in that it covers master to
transfer copying. The judge
decided that it would be in
the public interest to allcjw
the injunction to continue.
Light Impressions says that
the judgement clearly estab-
lishes their right to use the
methods they are currendy
using, pointing to the judge-
ment's wording:

"Defendants have already
demonstrated that they can
produce holograms for very
litde increased cost without
invading the patent. The
items subject to the prelimi-
nary injunction comprise only
a small part of the Defend-
ant's total business. and the
injunction, while it may have
monetary effect on Defend-
ants, certainly will not cause
their business to fail. "

Also under discussion were
patents 3 506 327 (Leith and
Upatnieks, 1964),'known as
the "grandaddy" patent, and ,
3 984 787 (kith and Upat-
nieks, l97l ). The former ex-
pired two years ago and it was
judged that two fundamental
claims in the latter. numbers
lI and 12. were in fact the

same as claims 6 and I3 in the
earlier expired patent.

The first of these claims
concerns the production ofa
hologram by interfering a
coherent beam which has re-
flected off an object with a
reference beam on a detector.
The latter describes the same
situation with a diffirsed ob-
ject beam.

As well as claims I I and 12
being judged invalid, claims
3,4,6 and 7 ofthe 787 pat-
ent were deemed valid but
not infringed. These concern
unbleached laser-viewable
transmission holograms (ie.
holograms recorded as va-

rying intensityon a developed
photo-sensitive plate), where
the interference patterns are
"throughout its length and
breadth".

The judgement has been
interpreted differently by the
two parties involved. In a
statement released in March,
American Bank Note Holo-
graphics, referring to the 903
patent ,  s tates that :  "The
court, in ordering this injunc-
tion, rejected a contention of
Light Impressions that cer-
tain early publications invali-
dated the enjoined patent and
affirmed its action ofone year
ago when it first issued a pre-
liminary injunction under this
patent. In addition to patent
no 3 838 903 valid and in-
fringed, the court also found
six claims of 3 894 787 to be
valid. "

However, Steve McGrew,
President of Light Impress-
ions Inc, maintains that: "The
methods used by Light Im-
pressions have been deter-
mined by the court NOT to
inf r inge the 903 patent .
Thus, Light Impressions in

the view ofthe court is not in-
fringing any patents. "

Asked how he thought the
case was likely to proceed,
McGrew said: "All that re-
mains in the patent phase of
this litigation is to deal with
ABNH 's  appea l  o f  t he
Court's decision. The last
time these issues were before
the court ofappeal (it) agreed
w i th  L igh t  Impress ions .
ABNH has no new argu-
ments, so we expect the Dis-
trict Court's recent decision
to be upheld."

McGrew continued- 'rIn

fact,ABNH launched the liti-
gation by seeking an injunc-
tion to stop (us) making ho-
lograms al together .  That
would have put us instandv
out of business. and the rest
of the industry would have
fallen next. "

Light Impressions has re-
sponded by filing a counrer
suit which, it says, charges
antitrust violations, monopo-
Iization of the security holo-
gram business, patent fraud,
trade interference. and in-
fringement of the company's
2D-3D patent.

ABNH declined to com-
ment on the difference be-
tween the two companies'iri-
terpretations of the judge-
ment or to speculate on the
future development of the
case.

The Lasersmith Inc of Chi-
cago, Illinois, and Chroma
Concepts of California have
also been sued by ABNH for
alleged patent infringement.

NEWS

THE ABNH/LIGHT IMPRESSIONS PATENT BATTLE

irst

Vraphic posta.ge
,s inaufuration
which hnve face
tical bologrnrns
wres the post of-
e bachgrownd..

Finnish F

TIte post ffice in Finlnnd. isswed. two holograq
tta./nps, pictured, earlier this year to rnark. its in,
a.s a. sta.te cowrnerciol czwtpa.ny. Tl,te starnps, whit
valwes of FIM 1.90 nnd. FIM 2.50, bear identica
and. d.ffir only in colowr. The holograrn featwres
fi.ce's syrnbol a.ga.inst a. map of the world. in the ba
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NEWS

Spider Stalks
St Louis Zoo

Eccc conmisioned. by HUE Legnrear nnd shown at New Torh's
bmitgdales last yenr. Apologies to arachnophiles, ltut it is edi-
mial polict not to rwn pictures of spiders! Pboto bv David King.

Holographics North of Ver-
mont, LJnited States, recently
completed a five channel lx
I.5m hologram of a Tarantu-
la spider for St Louis Zoo's
Living World.

The five channels depict
the one-metre wide model of
a tarantula rearing back and
then springing forward as the
viewer walks by the holo-
gram. The masters were shot
by Dr lohn Perry of Holo-
graphics North with Michael
Sowdon of Fringe Research
Holographics at the Fringe
pulse studio in Toronto, Ca-
nada.

The piece was installed at
the zoo in April where it joins
two other large format works
produced by Holographics
North: one an image of a Ty-
rannosaurus Rex skull; the
other  a f ive channel  p iece
showing the evolut ion of
man.

Shou'n is another Holo-
graphics North piece u'hich
u'as commissioned bi' HUE

Legwear and display'ed in
Bloomingdales department
store in New York city late last
year to publicize the opening
of their new stocking bou-
tique inside the store. The
transfers were made from ten
masters, again shot at the
Fringe studio. The three col-
our transfers with a viewing
angle of 80 degrees were
made at Holographics North
in Burlington.

The company's other re-
cent projects include holo-
grams of a space station with
shuttle and the Hubble Space
Telescope, both made in col-
laboration with'the Alabama
Space and Rocket Center and
Marshall Space Flight Center.
The intention was to provide
stock holograms of current
in terest  to  museums and
schools internationally at an
affordable price.

Holographics North Inc is
at 444 South Union Street.
Burlington, VT 05401, USA.
Tel :  (+ l  )  802 658 2275.

Colourful
Y .rmpressrons

A colour 2D-3D embossed
hol<lgram designed for use
rith tbur-colour printing has
bccn launched by Light Im-
prcssions Europe. Known as
ColotrVrams, they show im-
egcs in their natural colours
r-hcn viewed in the best light,
thc company says.

The Colourgram is a natu-
ral progression from existing
uscs of metallic foils in packa-
ging and printwork, Light
Impressions says, and is ex-
pected to be popular for bro-
chures, packaging, etc. which
are orinted in colour. Master-
ing can be performed directly
from a colour transparency,
s'hich makes the process fair-
lv economical.

In the United States, the
Traftic Control Materials Di-
vision of 3M has used a Light
Impressions Inc hologram to
i l lust rate i ts  "  cube corner
tcchnology", used in a new
line of reflective sheeting for
street signs. The hologram

offers a "moving" demon-
stration of the technology,
and is featured in a sales bro-
chure.

Light Impressions Inc also
produced an embossed holo-
gram for National Children's
Dental Health Month in the
US earlier this year.

Light Impressions Europe
plc is at 5, Mole Business Park
3 ,  Lea the rhead ,  Su r rey ,
Kl22 7BA, UK. Tel: (+44)
372 386677. In the US, con-
tact Light Impressions Inc at
149-8 Josephine Street, PO
Box 1899, Santa Cruz, CA
95061,  USA. Tel :  (+f  )  408
458  1991 .

AHP Opens in Bonn
AH Prismatic Ltd of Britain
has opened a showroom in
Bonn, FRG, in collaboration
r,vith its exclusive German dis-
tributor Holographic Mar-
ke t i ng  Ve r t r i eb  GmbH
(HMV). AIIAH products will
be on show and will be avail-
able from locall_v-held stock.

Barc Thompson of  AH

Prismatic said that the move
would benef i t  both com-
panies, as u,ell as their Ger-
man customers. German rc-
tailers could now expect the
same quality of service from
HMV as British custom€rs re -

ceived directly from AH Pris-
matic, he said.

The move is expected to

help AH Prismatic achieve in-
creased sales in the rapidly ex-
panding German market, and
will leave the company well
placed for the single Euro-
pean market in 1992 and for
increased trade in Eastern Eu-
rope.

The new HMV shorvroom
is at Endenicher Strasse 14,
D-5300 Bonn l ,  FR Ger-
many. Tel: +49 228 651332.
Fax +44 228 651332.

Summcr 1990 Holographics International 7
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Compony
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World Op.ns
in Washington

tt. Strcncc and Tech
lnst i tu tc  rASTI)  is
e rir-m<lnth interna-
crh ib i t ion of  holo-
6 \\ 'eshington DC,
Stetcs.

frren: Innge ofthe Fu-
futurcs scventv holo-

l rom a number of
including Britain,

.  Thc Nether lands,
(krmanv and the So-

Uruon. Focusing on artts-
tcctrnic.rl and commercial

oi holography, the
srll mn fiom 26 April

2t Octobcr 1990.
Th< prcscnt exposition is

-r opr'ning et'ent for Holo-

V?L ll'orld, a specially de-

ryrc.t crhibit ion area within
T e s h i n e r o n ' s  T e c h n ' o r l d
llez: Itls planned to host an
anuel sir-month exhibit ion
ud  . r  sc lec t i on  o f  o the r

events) including educational
displays and seminars.

The construction of Holo-
graphy World was made
possible by a donation from
Techworld Trade Associates,
and enables ASTI to expand
its range of activities. ASTI's
existing Hologrnphy Collec'
tion display, also in Washing-
ton, remains open to the pub-
lic and educational facilities
will be provided at both sites.

Holography World. is open
to the public everyday except
Monday at Techworld Plaza,
South Lobby, 800 K Street
NW, Washington DC 20001,
USA. Admission is $5 for
adults and $4 fbr children.
H o logr ap hy C o I le cti on and the
Art, Science and Technology
Institute are at 2018 R Street
NW, Washington DC 20009.
Tel :  (+ l  \  202 667 6322.

German Society
Launches |ournal

Thc l)cutsche Gese llschaft
f i r r  Holographie (German
Holographic Society)  has
leunchcd the first German
bngurge holography journal,

Irttr_t'crenzen The first bi-
monthh' issue (pictured) was
published in February.

The journal focuses on
technical and cultural aspects
of holography, with news of
business applications, exhibi-
t ions and symposiums.  I t
costs DM5 and can be or-
dered from the Sociery.

The Societ,v also held a
retrosDective exhibit ion of
hologiaphy in the Fede ral Re-
public of Gern.rany earlier this
year  to coinc ide wi th the
tenth anniversary of the first
holographic exhibition in the
country.

The exhibition's 82 holo-
grams illustrated most of the
important areas ofdisplay ho-
lography. It was curated by
Peter Zec, chairman of the
Society. The exhibition cata-
logue, containing articles and
photographs, is still available.

The Sociew's address is :
Postfach 17 22, D-4500 Os-
nabrtick, FR Germany. Tel:
( +49\ 541 7102199.

NEWS

Wenyon & Gamble Go East

British art holographers Susan Gamble and Michael Wenyon
have moved to |apan. They are continuing their work in ho-
lography at Tsukuba University's Institute ofArt and Design,
near Tokyo.

The pair, who began their joint career in t-rolography in 1980
at London's Goldsmith's College, are pictured with Zone One
from The Heavens, an installation of five long narrow holo-
grams on easels, recently shown at the Apollohuis in Eind-
hoven in The Netherlands.

Museum Movements
Sydnel' Dinsmore has been
appointed Curator of Collec-
tions at Neu'York's Museum
of Holography. She was the
founding director of the In-
terference Fringe Hologram
Gallery in Toronto, Canada,
where Choice and Circwrn-
sta.nce, her collaboration with
Melissa Crenshaw, premiered
last autumn.

Two new trustees have
been appointed to the Mu-
seum's Board. Gilbert Col-
gateJr, one ofthe new trus-
tees, is Vice President of Pro-
d u c t  D e  v e l o p m e n t  f  o r
U n i t e d  S t a t e s  B a n k n o t e
Companr ' .  As one of  the
pioneers of holographf in
credit-card securit\', he holds
four  patents in  secur i ry- re-
lated printing techniques.

Suzanne St Cyr, the other
ne\\ 'trustee, has been active in
holography for over thirteen
years and is currently a princi-
pal in the Washington DC
based  consu l t ancy  Ho lo -
graphic Applications. Her ex-
perience covers technical, ar-
tistic and commercial aspects
ofholography.

Other chanees at the Mu-

seum inc lude  the  es tab -
lishment of a residencl, for the
recip ient  of  the Fulbr ight
Scholarship in l ight trans-
mission, and a collaboration
with Hologrflphics Interna-
tionnl to produce the Inter-
na t i ona l  D i rec to ry  and
Buyer's Guide.

The year 1990-91 sees the
start of a campaign to raise
new funding sources for the
MoH. The establishment of
an endorvment rvill enable
nelv acouisitions to be made
and help to preserve the Mu-
seum's collection. As part of
the campaign, friends of the
Museum are being asked to
lobby  New York  Mayo r
David Dinkins with postcards
in an effort to secure funding
from the ciry.

With the hoped-fbr  in-
crease in funding, the Mu-
seum also aims to establish a
library of video material and
an educational programme,
partly sponsored by the Ar-
mour Foundation.

The  Museum o f  Ho lo -
graphy is at I I Mercer Street,
New York, NY 10013, USA.
T e l :  ( + I \ 2 1 2 9 2 5 0 5 8 1 .
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NEWS

GinnAims to Combine
Noveltywith Art

Ian Ginn Holography of the
Nether lands has recent ly
published its first catalogue,
containing six images in silver
halide aimed at galleries and
gift shops. Prices range from
about US$8 for a 3x4 inch
piece called Lnughing Bud.d-
ha ro US$45 for the 8xl0
inch version of Pandora's
Own (picnred).

Five of the six images are
original, the exception being
the well-known Sleight of
Hand. in which balls posi-
tioned between the fingers of
a hand appear and disappear.
The new holograms, Ginn
says, have already been selling
well in galleries and he hopes
to offer a total of 15 images
by Christmas. The holograms
are produced by Laza Holo-
grams of Britain.

Ian Ginn, also of White
Tiger Holograms of Amster-
dam, has been working pri-

marily for his new company
since March. He shot the
masters for his new range of

holograms with Paul
man, a graduate of the
College of Art's
course. With a background i
fine art himself. Ginn's
is to shoot and sell
which will appeal not onlr'
a novelty but on an artisti
level as well. His plans for thc
future include working in ruo
colours.

White Tiger Hologram\
which primarily uses holo-
grams for specific commer-
c ia l /promot ional  appl ica-
t i ons ,  has  unde rgone  a
change of emphasis in thc
way it operates. Though it
hopes to continue to work on
the same number of jobs, thc
companywill from nowon be
acting more like an agenc\',
passing jobs on to hologram
producers rather than just
sub-contracting work. This
will free much of Ginn's rime
for his new venture.

Ian Ginn Holography is at
Postbus Il6, NL-5070 AC
Udenhout. The Netherlands.
Tel: (+31) 4241 4358. Fax
(+31]t 4241 4368.

Low Price Display Unit
for Gift Market

Third Dimension Limited of Britain has launched an integral
lighting/display unit for silver-halide holograms. It hopes that
the unit, which is likely to be priced at under d30 retail, will
make a major impact on the gift market.

The unit, called the C3D, illuminates a 5x4 inch hologram
held in a plastic frame with a IOW halogen light. The frame
can be adjusted through an angle ofabout twenty degrees, and
the whole unit is mounted on a free -standing base. It is avail-
able with a range of 27 holograms.

Third Dimension Ltd is at 4 Wellington Park Estate, Water-
loo Road, London NW2 7IW, UK. Tel: (+a4) 8I 208 0788.

More Capacity at
Op-Graphics

Op-Graphics Holography of
Britain has recently started
using its own automated spot
and line scanning systems for
exposing f i lm holograms.
The spot scanning is done
using a modified laser printer
and employing only a SmW
HeNe laser for smaller holo-
grams. The line scanning uses
a unit constructed in-house
using Newport precision mo-
tors and controlled by a per-
sonal computer.

The main advantage of
these systems is that produc-
tion capacity is gready in-
c reased :  scann ing  a  l ase r
beam across the film results in
a very short exposure time per
unit area of f i lm. Scanning,
Op-Graphics says, also im-
proves diffraction efficiency
thus giving increased image
brightness

Both systems can presentlv
expose approximately ninen'
l0x8 inch (25x20 cm) film
sheets per hour, which is a
substantial increase over the
company's previous methods
of film exposure using a con-
tinuous wave laser. The line
system is also capable ofscan-
ning any hologram up ro
about 20x24 inch (50x60
cm) .

The company has been
supplying customers with ho-
lograms made on the new sys-
tem since February, and is
now looking for new, large
o rde rs  on  commiss ioned
work.

Op-Graphics Holography
is at TechNorth Unit 4, 7
Harrogate Road, Leeds LSZ
3NB.  B r i t a i n .  Te l :
(+44)  532 628687.  Fax:
(+44\ 532 374182.
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phix I{opes
Laser Printer

Breakthrough
laser scanning

rc in office laser
bcen developed

ix Inc of the
s .  The un i t ,

imed to be the first
was announced at

lrhman Hut-
Forum in Bos-

HX 3l0GS is designed
uscd in place of the
-based scanning mir-

disc as the scanning
the new system can

c improved image
, and is about 30%

than existing scan-
Holographix says.

Holographix will be
ring the laser scan-

unit itself, it will also be
the technology to

r  manufacturers and

open a.ntt closert stgns rettnura.nts a.re
bing prod.wced by HOLO GwbH of.FR Tlte d.oor signs
ssc a dowble-slit techniqwe so that they can be rend. by botb short
tnd tall people, and. are sealed. within a plastic cowr. Fwrther d'e-
ttib about these and. other prod.wcts in the HOLO-Design range
ctn be obtained. frorn HOLO GrnbH, Holografi.elabor Osna-
bntcb, Mind.ener Strasse 205, D-4500 Osnnbrwck. Tel: (+49) 541
:t02173.

g:tscndv used in laser
:rs. Bl' using a holo-

hopes to achieve a significant
pene t ra t i on  o f  t he  l ase r
printer market. Although the
units will need to be adaoted
to the needs of different iaser
printer manufacturers, the
basic design and parts are like-
ly to be the same for all prin-
ters of the same class.

Holographix currendy has
prototype scanners in oper-
ation as demonstration units.
and expects volume shipping
ofthe new product to begin
by the summe r of I99I , Ken-
neth Liu, Vice President of
Marketing, said. The com-
pany says it is close to signing
a licence agr€ement with a
ma jo r  Ko rean  company ,
thought to be Lucky Gold-
star.

Holographix is at 87 Sec-
ond Avenue , Burlington, MA
01803,  USA. Tel :  (+L)  617
229 8840.

Open and Shut Case

NEWS

Polaroid's Big Fish

Holos Gallery of San Francr-
sco, and Red Beam Inc, also
of California, have collabor-
ated to produce a series ofsix
wall decor holograms using
Po la ro id ' s  pho topo l ymer
film, which they say is both
cheaper and brighter than sil-
ver-halide film.

The six images include Sar-
urn, for which President of
Red Beam Lon Moore is al-

ready known, and Shnrh (pic-
tured). The wholesale price
for a hologram framed in
black matt board and com-
pletely packaged with instruc-
tions is US$12.50, and dis-
tributor discounts are avail-
able.

Holos Gallery is at 1792
Haight Street, San Francisco,
CA 94I I7,  USA. Tel :  (+ l )
4t5 22r 4717.

New Wober Lights
A new hologram Iighting sys-
tem has been launched by
Wober Design Hololab.

The complete system con-
sists of a I2V transformer and
20W halogen lamp, together
with a standard 20x25 cm
frame with glass (different
sizes are available) and all re-

quired mounting fixtures.
Prices are from approxi-

mately US$60 for orders of
between l0 and 50 units.

Contact Irmfried Wober at
Wober Design, Kahlenberg-
suasse 6, A-3042 Wiirmla,
Aus t r ia .  Te l /Fax :  (+a3)
2275 8210.
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NEWS

garian Displ"y
Hits Harare

exhibition in
imbabrve,  took
cnd oflast year on

irc of the former
embassador to that

Mr A Antanasov.
20 Denisyuk holo-

drorr'ed artifacts from
ian Pnnagjwrixe

Trcasure (400-300
ad cxamples ofAfrican

Itc]' s'ere produced at
Gcntral Laboratory for

&gram of African Art
the Harare exbibition.

l0 Years
in Paris
museum of holography

Paris. France. celebrated
's  tenth anniversary rn

h. The number of visi-
to the museum has now
hed 200 000 each year.

In addition to the main ex-
rition. based at the Forum

Halles. the museum has
d international tours,

uding the first display of
lolograms in China. More re-
ccnt ly ,  museum di rector
Anne-Marie Christakis cur-
rtcd an exhibit ion at the
Hungar ian Nat ional  Mu-
sum in Budapest.

The museum, a non-profit
making body, meets all ex-
pcnses from its own activities.

The museum is at Forum
des Halles, l5-21 Grand Bal-
con, F-7500I Paris, France.
Tel :  (+33)  |  40 39 96 83.

Optical Storage and Process-
ing oflnformation ofthe Bul-
garian Acade my of Scie nces,
using Bulgarian plates.

The ten-day exhibition was
seen by over 3000 visitors,
who were also able to learn
about holography through
lectures and videos.

Visitors to one of Scotland's
newest tourist attractions will
be greeted by a holographic
'spirit guide' . Annie's Magical
History Towr at the New La-
na rk  He r i t age  V i l l age  i n
Strathclyde is described as a
monorail r ide to meet the
spirits of the past.

Created bv Renaissance
Design Consultants, the at-
traction incorporates 2D and
3D figures, talking heads, la-
sers, projectors, and a sophis-
ticated sound system. The
m o n o r a i l  t a k e s  v i s i t o r s
through this 'spirit world',
which illustrates the world of
New Lanark two centuries

Annie Packs Them In

Lauk Collection
for IGrlsruhe

Matthias Lauk, founder of
the Pulheim Museum forHo-
lography and New Visual
Media in FR Germany, has
sold his collection of holo-
grams. The collection has
been bor.rght by the German
state of Baden-Wiirttemberg
and rvill be displayed on per-

ago ln an entertalnrng yet ac-
curate way, Renaissance De-
sign says.

As the tour begins a holo-
gram of a ten-year-old girl,
r ep resen t i ng  Ann ie  Mac -
Leod, a,voung u.orker at New
Lanark mills in I820, hovers
in front ofvisitors. At this time
the torvn n'as the model fbr
t he  l ando rvne  r  Robe r t
Owen's famous social expcri-
ments in new living and work-
ing conditions.

Rena i ssance  Des ign
Limited is at The Clies, Me-
neage Street, Helston, Corn-
wall TRI3 8RF, UK. Tel:
(+44\ 326 572654.

manent loan in the Media
Museum in Karlsruhe, due to
open in 1994.

T h e  L a u k  C o l l e c t i o n ,
which has been widely ex-
hibited throughout Europe,
is an historical collection trac-
ing the development of the
holographic medium from
the early seventies. The Pul-
heim Muse um has built up its
own collection of holograms
over the last decade and the
sale ofthe five hundred Lauk
holograms is not expected to
affect its work.

The Pulheim museum is
also increasing its commit-
ment to electronic, computer
and video art. Matthias Lauk
views the next logical step as
the incorporation of holo-
graphv in to mul t i - faceted
forms of media art, with ex-
hibitions on this theme likely
in the coming year.

The Museum for Holo-
g raphy  and  New V isua l
Media is at Pletschmiilenweg
7.D-5024 Pulheim. FR Ger-
many .  Te l :  Qa9 )  2238
5 r  053.

Gallery is a
First for
Atlanta

The first fine art holography
gallery in the southeastern
United States opened earlier
this year in Adanta, Georgia.
A rotating permanent collec-
tion owned by the gallery
forms the permanent display,
and periodic special exhibi-
tions will feature work by
leading holographers. The
exhibition is free and open to
the publ ic  f rom Tuesday
through Saturday. Atlanta
Gallery of Holography is at
Suite E-2, Tula Arts Com-
plex, 75 Bennett Street NW,
Atlanta, GA 30309, USA.
Tel: (+l) 404 352 3412.

The hologram of Annie, with l}-yenr-old.
Rhiannon Brndy, who was the rnod.el.

Glasgow schoolgirl
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PEOPLE

Vila in Vistas Latinas
The work of US holographic
artist Doris Vila was featured
in February's Vistas Latinas
exhibition at New York's EB
International Gallery. The
aim of the exhibition was to
show the work of a wide var-
i e t y  o f  L a t i n - A m e r i c a n
women and attempt to break
down some ofthe stereotypes
and misconceptions that exist
about their work.

Vila is also known for her
work in education, particular-
ly her workshops in holo-
graphy at the New York State
Summer School for the Arts.

Vistws LatinuJ was sDon-
sored by the Women's i l"u-
cus for Art 1990 National
Conference, and included
work by other artists such as
Marta Chavez and Elizabeth
Grajales.

Three Colours From
One Ilford Emulsion

Paul Hubel of the University
of Oxford in Britain recently
produced a full colour holo-
gram on a single panchro-
matic silver halide emulsion.

thought to be the first true
colour hologram of its type .
Previously a two-layer sand-
wich technique was used.

Although the hologram is
no t  as  b r i gh t  as  no rma l
monochromat ic  ref lect ion
holograms, the colour fidelity
and image sharpness are very
high. The image resolution is
also far superior to holograms
recorded using the sandwich

layer technique due to thc
simultaneous exposure and
lack of registration problenrr
between layers.

lJnfortunately, Hubel sar:
his present processing regirnc
Ieads to a noticeable noir
level which causes desatura-
tion of the image colours and
Iowers image contrast. Hc
hopes experimentation u'ith
different chemistries n-i l l
solve this problem.

The material used for this
record.ing was an experimen-
tal pan-sensitive silver-halide
emulsion produced by Ilford
Ltd. Its sensitivity coverage is
similar to that given by a com-
bination of Ilford's commer-
cially-available blue- green
and red holographic films.
The film was a test samplc
which Ilford made for re-
search in colour holographr'
and was not designed for high
brightness.

Hubel is now writing his
DPhil thesis, entided Colour
Reflection Hologrnpby. He
hopes to continue working in
the field when he returns ro
the United States later this
year.

Von der Gathen Runs
Interference in Toronto

Heidi von der Gathen has
been appointed Curator of
the Interference Hologram
Gallery in Toronto, Canada.
She takes over the position
which has been vacant since
founding director Sydney
Dinsmore left in 1986.

Von der Gathen has a Ba-
chelor of Fine Arts degree
from Chicago's Art Institute ,
where she majored in holo-
graphy. She also studied'at
the Royal College of Art in
London, Britain, during the
1987 summer session.

In 1988 she was artist-in-
residence at the Museum of

Science and Technology in
Ottawa, where she conceived,
developed and installed an in-
teractive children's environ-
ment .  Last  year  she was
chosen  fo r  t he  a r t i s t - i n -
residence programme spon-
sored by the Photon League
in co-operation with the Ca-
nada Council and the Onta-
rio Arts Council.

During the coming season
at Interference, she plans to
in t roduce  a  ne  ws le t t e r
devoted to artistic aspects of
ho log raphy ,  and  a  p ro -
gramme to d isp lay holo-
graphic art in public areas.

Hwbel's single layer bologrnrn.

Smoke Gets in Your Eyes
Brazilian artist Eduardo Kac
and Dr Hans Bjelkhagen of
Northwestern University in
the United States have colla-
borated to produce Ormen, a
20x25  cm comb ina t i on
pulsed laser and computer
generated hologram. It is cur-
rendy on show at the Light-
Wave Galleries in Chicago.

O w e n consists of computer
generated letters spelling the
word 'eyes'which appear to
spin through a luminous
smoke cloud, recorded on a,
pulsed master. As the viewer
moves in front of the piece,
the rvord dissolves into and
re-emerges from the smoke.

The piece was unveiled in
Februan,as part ofa show of

Kac's work at the Museum of
Holography in New York
which ran until 22 lune.

Working at Holicon in
Evanston,  I l l ino is ,  Bje lk-
hagen shot six 30x40 cm laser
transmission holograms of
smoke clouds created by Kac.
The images of the letters and
their arrangement were de-
signed by Kac using a Macin-
tosh II, and a series of 46
I8x20 cm images of the let-
ters was then recorded on
movie fi lm. A stereogram
printer developed by Kac in
collaboration with artist Dean
Randazzo at the Holography
Department ofThe School of
the Art Institute of Chicago
was then used to produce a

master from these images.
The final result (pictured)

is a transfer combining the
achromatic white, light trans-
mission computer master and
the rainbow pulsed master.

Eduardo Kac can be con-

tacted at f 525 W Farwell 28,
Chicago, IL 60626, USA.
Tel:  (+I)  3I2 338 5334. Dr
Hans Bjelkhagen is at Holi-
con, 906 University Place,
Evanston, IL 60201, USA.
Tel: (+I) 708 49I 4310.
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rork by Charles
od Ken Vincent.

Hologram Gal-
I King Street

$ToxontorOnta.-
lES, Connd.a.

Lighx new workby
lrt ists including

, Crenshaw
(see page l6),

Harman, Kaufman,
ad Vrla. Curated by

v. M*wuno of lIolo-
II Mercer Street,

NT 10013, USA.
2r2 925 058r.

Scptember 23
snd Otber Holo-

a new exhibition by
artist Patrick Boyd.

of Hologropby (see
&ove).
September 23

ing with lighx workby
Pepper. Tbe Gill
Newharn Leisure

281 Prince Regent
London 813 9SD, UK.

4 71 511477.
6 - October20

itional States, a solo ex-
of the work of Mary
. Interference Holo-

Gallery, nd.d.ress abope.
r6-r8

'90: conference
t rade  exh ib i t i on ,  o r -

Hungary
Meeting

the Society of Photo
mentation Engineers,

its first Holograpby In-
meeting at Tatabanya,
.ry, in )une.

The Institute-type meeting
a form which SPIE has ore-

y used successfully in
disciplines. About 30

icntists and engineers con-
to be experts in their

are invited to the meet-
so that ideas can be ex-
ged at the highest level.
intention is to allow an

htense brainstorming session
to take place without the dis-
t ract ions of  a large con-
Frence.

ganised in conjunction with
Opto 7, Nuremburg, FRGer-
many. Detoils from Mesago
Europe , Rotebiihlstrosse 83-
85, Postfach 10 32 61, D-7000
Stungart l, FR Gerrnony.
Tel: (+49) 711 619460. Fax:

The SPIE annual Prnctical
Holography conference was
held this year in Los Angeles,
USA. Papers from the Massa-
chusetts Institute of Technol-
ogy Media Lab on holo-
graphic video (see page 22),
and from the Tokyo Institute
of Technology (see page 29),
were among the pape rs

Canadian AIR
Fr inge Re se arch Holo-
graphics of Toronto, Canada,
would like to hear from Cana-
dian artists interested in their
l 99 I  A r t i s t - i n -Re  s ide  nce
Program in pulsed holo-
graphy.

Five to seven positions are
available. Each artist will re-
ce i ve  an  hono ra r i um o f

CALENDAR

(+49) 711 618079.
. October 22-27
Asia-Pacific Conference on
Optical Technology: APCOT
'90. Marina Mandarin Hotel,
Singapore. Contact: APCOT
'90, 7 Maritinre Squnre #09-

presented.
This conference has, in re-

cent years, been held each
January as part of OE LASE,
SPIE's major symposium on
electro-opt ics and lasers.
Next year the holography
meeting will take place as part
of a symposium on electronic
imaging, to be held at the end

Can$500,  up to Can$750
worth of holographic materi-
als, and two weeks of studio
time to carry out their work.
They will also be supplied
with an advisor/technician.

Those wishing to apply
should send a proposal in-
cluding a sketch or photo of
the intended holograms, a
description of the artist's in-
tent, 10-12 slides of recent
work and a resum6. Submis-

43/20, World. Trade Centre,
Si.ngapore 0409. Tel: +65
2788666. Tel: +65 2784077.
. October 25 - December 8
A joint exhibition by Steve
Weinstock (see page 18) and
Julie Walker. Interference
Hologram Gnllery, oddress
obope.
. November 4-7
Society for Experimental
Mechanics (SEM) conference
on Hologrnphic Interfero-
metry and Spechle Metrology,
Baltimore, Maryland, USA.
Detailsfrom Dr Karl A Stet-
son, SEM, 7 School Street,
Betltel, CT 06801, USA. Tel:
(+1) 203 790 6373.
. November 4-9
Optical Security and. Anti-
C o unt e rfc iti ng confer ence to
be held as part of SPIE's Opr-
con'90 atthe Hynes Conven-
tion Centre, Boston, Massa-
chusetts. USA. Contnct
SPIE, PO Box 70, Bellin-

gbam, WA 98225, USA. Tel:
(+I) 206 676 3290. Fax:
(+1) 206 647 145.
If you are organising a.n epent
or exhibition please let us hnve
full details a.t lenst tbree
rnonths before it is to bappen.
Includ.e the event narne, d.ate
locntion, n&lnes of those in-
volved, and. an ad.d.ress and.
pbone nurnber where the or-
gnnisers cnn be contacted.

ofFebruary I99l in San Jose,
California, and organised
joindy by SPIE and the So-
ciety for Imaging Science and
Technology.

Proceedings are available
from SPIE, PO Box I0, Bel-
lingham, WA 98227, USA.
Tel: (+I)206 676 3290.Fax:
(+I) 206 647 1445.

sions must be in by I Novem-
ber 1990.

Fringe Research staff are
willing to consult with anists
who need technical advice be-
fore submitting a proposal.
Cal l416 535 2323.

Submissions should be ad-
dressed to: l99I AIR Pro-
gram, Fringe Research Holo-
graphics, ll79A King Street
W, Suite 10, Toronto, Onta-
rio M6K 3C5, Canada.

Sophie, Margaret Benyon 1986, port of Cosmetic Series. Benyon
is an artist currently being shown ot the MoH, New Torh.
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REVIEWS

Crenshaw & Dinsmore:
Choice & Circumstance

Two tableaux from a series of figurative
works entitled Choice and. Circwrnstance
by Melissa Crenshaw and Sydney Din-
smore made their Canadian debut at the
Interference Hologram Gallerlt lxsl
autumn.

The first, entitled Is Tltis What Tow
Want?, consists of five pulsed holo-
graphic images of the female nude. In
four of these, Dinsmore and Crenshaw
clearly draw direct and conscious in-
fluence from classical perceptions ofthe
nude. This choice of the artists becomes
interesting when you realize these classi-
cal perceptions of the female figure are
generally the interpretation from a male
viewpoint. Is Ttrtis What Tou Wnnt? is a
re -inierpretation ofthis traditional view-

point.
In these four images, a single female

figure alternately protects her breasts,
embraces herself, and withdraws into a
fbetal-like position. This lends the piece
a very internalized and self-protective air.
F{owever, the fifth central image con-
trasts starkly with this passiviry.

In this image, although we again see
the female figure, she is positioned in a
very provocative stance. The figure's
back faces the viewer. One hand is tight-
ly grasping and pulling the other hand's
fingers. This image fairly seethes with
tense emotion. It places the viewer with-
in a dialogue they must consider, and
they must address their own pe rceptions
of gender roles. Is this truly what they

Pbotography Bewitched,anexhibition ofrecent pulsed holograms by Martin Richard-
son) was held at the Royal Photographic Society Gallery in Bath, Britain, earlier this
year. The show contained over twenty pieces made since 1989, mainly rainbow
transmission holograms.

Richardson is a graduate from the Royal College ofArt in London, where he be-
came the first student to receive a PhD in fine art holography. He is presently em-
ployed by Third Dimension Ltd.

Pictured is one of the e arlier pie ces from the exhibition, ,4. nalytical Fernnh (1989) .
Photography Bewitched will be on show at the Lipworth Gallery in Florida, USA,

in Fe bruary next year. Further details in the next issue.

Detailfrorn central irnage of Is This
WhatTouWnnt?

wantf
The second tableau. Choice/

Cboice?, examines the psychological d-
fects of violence. Its method of examin-
ation is the seenling re-enactment of thc
violent act through flashback experien-
ces. This piece appropriately enough hl
a more intuitive feel than the first. It b
also more immediate in its emotional ac-
cessibility.

The focal point of Cboice/Whst
Choice? is a female torso that is captured
during the act of having it's clothing
forcibly ripped away by several hands-
Superimposed is the image of a woman
crying out (shown on page 3). This
image is flanked on both sides by imagcs
that either compose the focal point
image, or that consider the residual per-
sonal dilemma and effects of the violent
act itself.

Dinsmore and Crenshaw chose to tic
t he  two  tab leaux  toge the r  us ing
monumentally scaled photographic mu-
rals. In concept they could be the ideal
unifliing element. In practice, unfornr-
nately, they are the weak link in an other-
wise strong chain. The imagery on t}re
murals is selected from 1r This What Tou
Want?, where they create an interesting
and visually balanced counterweight to
that tableau. However, I find them less
appropriate, and in fact too structured,
when they are juxtaposed with the freer
composition of Choice/What Choice?.

This is a somewhat minor issue, hou'-
ever, when considering the resounding
strength of this selection of Cboice and
Circwrnstance. It would be interesting to
see all four tableaux assembled.

Heidi von der Gathen

Dinsrnore and Crenshawts worh can car-
rently be seen a.t the Musewm of Holo-
grapby. See Ca.lendar, pa.ge 15.
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OURSES

Institute.

hands-on introduction which
making a 4x5 inch reflection
. Ideal for adult beginners as

young art or science students.

to Holography
beginners' course for those

interested in how holoqrams
sith optional lab topic. Stu-

make different holograms in each
6ur-hour session, either image-

ion or rainbow transmission.

Holography - Colour

lv course, four hours per day,
trating on colour selection and

composite imaging. Stu-
sill make one multi-colour holo-
during the course. Those applying
have done the Introd.wction to Ho-

course mentioned above .

level. Students will produce one
hologram by the end. Intro-

to Holograpby is a prerequisite.

Holography

r:riable course designed by the stu-
and faculty to allow particular inter-

to be pursued. Materials extra.

Multiplex Holography - Stereograms
Five day course held in San Francisco.
Introd.wction to Holograp,Ly (including
both labs) and Ad.vanced. Hologrnpby -

Anivnation courses are both pre-requisi-
tes. Students make one 120 degree
multiplex hologram.

Dates by arrangement, fees approxi-
mately US$f 60 per day. For further
information, contact |effrey Murray,
Holography Institute, PO Box 446,
Petaluma, C494953, USA. Tel: (+l)
707  7781497 .

Los Angeles School of
Holography

Weekend Holography Course
Introduction to holography, applica-
tions and techniques. Lab work includes
reflection and transmission. Classes
cover display and technology applica-
tions, art preparation, materials and
equipment needed, mastering, transfer-
ring and stereograms, as vvell as rainbow,
achromat ic  and colour  holograms.
Course takes place over Fridav evening,
Saturday and Sundar ' .  Fee US$450
(US$375 for students), including text-
book and all materials. Dates on applica-
tion.

Information from David Schmidt.
Los Angles School of Holography,
23962 Craftsman Road, Calabasas,
CA9L3O2, USA. Tel: (+l) 818 703
l l l l .

Newcastle Polytechnic

Practical Holography Introductory
Course
Aimed at those with no prior experie nce .
Students will learn the basic principles of
hologram production through making
their own single beam holograms. Fee
d75 plus l5% VAT. Next date: l5th De -
cember 1990.

Practical Holography Advanced
Course
Four-day course for people with some
prior experience of holography, covering
split-beam transmission, white light re-
flection, rainbow and pseudocolour ho-
lograms. Fee1,325 plus I5%VAT. Next
dates: 3-6 September andlT -20 Decem-
ber I990.

Details from Graham Rice, Depart-
ment of Ele ctrical /Electronic Engin -
eering and Physics, Newcastle upon
Tyne Polytechnic, Ellison Place, New-
castle upon Tyne, NEI 8ST, Britain.
Tel: (+44) 91235 8620.

If you run a bolography course wbicb
you would lihe us to list here, please
send. the following inforrnation:
nowe of course, subject areas covered.,
types of lab worh done, course length
and. d.otes, cost, address and contact
nrt nber. Inforrnation sbould be sent
at least three ,nonths before the course
is to tahe plnce.

d Holography - Animation
course, five hours per day, for

s'ishing to experiment at an ad-

isual ization and Computers
erence book. and a coffee table book
which would keep the casual reader,
whether artist or scientist. interested for
some time. It is almost entirely in plain
English (rather than in jargon), and is
casy to read without being patronizing.
It has over two hundred illustrations,
most of them in colour.

Those only vaguely interested in com-
puter graphics will be happy to knou'
that almost half the book covers other
subjects, but it is almost impossible to
avoid getting sucked in to the compurer
section, if only because of the amazing
graphic art which adorns its pages.

Viswalizntion: Tlte Second Cornputer
Reuolwilon by Richard Mark Friedhoff
and William Benzon is published bv Ab-
rams at US$49.50, and contains over
250 pages. Available from book stores,
or by mail order from: Special Sales,
Harry N Abrams, 100 Fitlh Avenue,
New York. NY l00l l. USA.

Sunnv Bains

that the holographic industry
s to have as much overlap with com-

as with optics, those ofus who are
ter illiterate are going to have to

ch up. Visualization: Tbe Second.
puter Revolution by Richard Mark
hoffand William Benzon is an ex-

nt starting point.
The book covers the basics of optical

and illusion, colour theory,
reography, photography, medical im -

ing, Fourier analysis and holography,
goes on to cover computer grapnrcs
niques, fractals and artificial reality.
holography section is not large, but

covers the main techniques and is
in proportion to holography's

ize u'ithin the overall imaging industry.
l'iswalization is a combination of a

rcll-rvritten pop-science book, a ref-
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ART

Steve Weinstock:
Dreams in Colour

Steve Weinstock became an artist by a
strange twist of fate . Before he started
college he wanted to be an engineer but
ironically a fascination for technology led
him to change his mind. Now he is stead-
ily building a reputation for bold and
colourful holographic art.

Weinstock grew up in Los Angeles and
went to Brown Universitv in Pror.'ide nce,
Rhode Island. USA. w'here he learned
holography from Donald Thornton and
Hendrick Gerritsen. Drawn to it by his
fascination with the technology he be-
came steadily more interested in the cre -

ative possibilities. Eventually he grad-

1989. 6x9 inch hologrnm tn

uated from Brown with a bachelors de-
gree in fine art.

He explains: "By the time I was able
to take the holography course at Brown
I had already be come pretw disillusioned
u'ith the world of engineering. After
spending a vear doing the basic stuff -

masters, reflections and rainbos' trans-
fbrs - I started to experiment a little. At
the same time I started to concentrate
more on m)' art courses. "

At first he found a conflict between his
artistic instincts and the restrictions of
the holographic processes he was using.
He says: "I would plan a hologram and

shoot the master and by
the time I got to the trans-
fer I couldn't understand
any more why I was mak-
ing a hologram of that
particular scene. On my
art projects I could make
things up as I went along,
i n  ho log raphy  I
couldn't. "

A f t e r  m u c h  e x p e r i -
menting he found that the
one -s tep  shadowgram
technioue offered a solu-
tion to his problem. In-
stead of waiting up to a
week, which using mas-
ters and transfers necessi-
tated, he could now see
his creations within a few
hours. Four years after
producing his first sha-
dowgram he is still mak-
ing improvements to his
set-up to make it easier to
use.

"Shadowgrams let me
be spontaneous with the
imagery in the holograms
which is important be-
cause I usually end up
making fairly abstract im-
ages. I think it's very hard
to get an abstract image
that sti l l  communicates

some sor t  of
feeling, if you
already know
what you want
it to look like
before you see
what the me-
dium will do
w i th  you r
idea. "

D u r i n g
1 9 8 6 ,  w h i l e
still a student,
W e i n s t o c k
spen t  s i x
months work-
ing as a lab as-
sistant to ar-
t i s t s  M ichae l
Wenvon  and
Susan Gamble
at Goldsmiths
in London. In
1987  he
moved back to
his home city
of Los Angeles
whe re he
helped estab-
lish the Holo-
g raph i c  V i -
s i ons  ga l l e r y
devoted to ho-
lographic art.

But, unhappy about a switch in em.
phasis from curated exhibitions to retril
sales, he resigned from Holographic |i.
sions in 1988. Keen to continue his osn
ideas he moved to become ar t isr - in-
residence at the Dennis Gabor lab at thc
Museum of Holography in New York.

by Mnrk Conle

Dreaming in Colot'.
1989. Holograru in
Hand.-Made Bed.

Foce Shetch (In Fixture),
stecl n,itb ligltt.
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\ ( ) l nc  so r t  o t
feel ing,  i f  vou
l l rc . rc lv  knou'
\\ hilt \'()Ll \\'iutt

i t  to  krok l ike
bcfirre \ '()Ll scc
n h;rt the n'rc-
t i iLrnr  u ' i l l  c lcr
n  i t I i  \ ' oL l r
ic'le .r. "

L ) u r i r . r g
I 9 i t 6 ,  u  h i l c
sti l l  .r stnclent,
\ \ r e i n s t ( ) c k
s p c n t  s r \
n]()ltths \\ '()rk-
ing irs ir lirb rrs
sistlrnt to i1.r--
t i s t s  N l i c h a e l
\Venvon  r rnc1
Susrrn (lrrrlble
lt Golclsnrirhs
in Loncion.  In
L 9 S 7 I.r e
nrovccl brrck to
his  l ronrc c in '
of Los Ange les
u  h c r c  h c
hclpccl cstirL-r
l ish thc Holo
g r r r p h i c  V i
s i o n s  q l l l e r v
de i ote cl to ho-
L . . , , . . , - t . ; . -  . - +
i \  , \ r  ! r [ , r  ' r L  d '  ( .

l lLrt, Lrnl.rrrl 'r1'rv rrbout I s\\ ' j tch in ent
ph.rsis fionr currlte d e rhibittons to rctrl i l
s.rlcs, hc rcsignetl f iont Holosr.rrphic Vi
sior.rs ir.r l9tl lJ. I(ecn to c()ntinLrc It is ori n
i t l t . t s  l t e  t t t (  ) \  c r l  l o  hccon r t  . u ' t i \ t  i l l
rcside nce rrt the Dennis Grrbor l.rb rrt t l tc
trIuseuln of Hologrlp'rl.rv in \cn York.

Dreoruing in Oolor,
1989. Holur',tnt itt
Hnnd-Mndt llrd.

A l s o  i n
1 9 8 8 h c
be  g r rn  u  o rk
on a sttrclio i-rt
h i s  h o r l e  i n
Los Ar . rgele5.
Nirnrec- l  ,  rp
p r o p r i r t c l \ ' ,
t he  H : rnc1 '
r"r 'r irclc H<ll<l
graphv Stutl io
hc built r.r.rost
of  i t  h imsel f .

I  h l v e
n orked r rs  i r
cr l rpel l ter ,  sc)
f i g t r r i r . r g  ou t
hou' to builcl
t l . r e  cab ine ts
rrncl thc firrr.ri-
t u r c  u ' i r s t - t ' t
too touqh lnc'l
enc lec l  up
beins r l()t ()f
firn firr nre. llv
b L r i l c l i n e
everYth ing i l r
the studio mv
sclf I r.r.rarle it rr
cor . r . r f i r r t r rb lc

pl;.rce to be; less of l lrrb irncl nrore of rr
stndio, " he e xplains. As u'cll irs using thc
plircc firr l-ris ou'r.r projects I 're invitcs
othcr artists to use it to incorpor;rte ho
Iographr. in their u'ork.

Weinstock's clo it voursclf str,rclio rc
ve l ls sonrcthing of his l; 'r; lro:rcl 'r to his
rrrt. "I l ikc rr.rirking things. I l ikc to r.r.rrrkc
the fiames rl 'rrt t l 'rc holosrants go ir.rto,"

Miters, 1990. Hologrnm in Birch Frame .

\R

he cxp l l inc r l .
Frirnrcs i l fe .r ! t .  '

n r t rch  o f \ \ 'e  in \ t (  r . .  .
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A l s o  i n
1 9 8 8  h e
began  u 'o rk
on a studio at
h i s  h o m e  i n
Los Angelep.
N a m e d ,  a p -
p  ro  p  r i a  t e  l , v ,
t he  Hand -
m a d e  H o l o -
graphy Studio
he built most
of it himself.

"  I  have
worked as a
carpenter ,  so
f i gu r i ng  ou t
horv to build
the  cab ine ts
and the furni-
t u r e  w a s n ' t
too tough and
e n d e d  u p
being a lot of
fun fbr me . Bv
b u i l d i n g
even' th ins i l r
the studio mr'-
self I made it a
c o m  t o r t a  b l e

l. i;c to be ; less of a lab and more of a
r:.:Jio. " he explains. As r.vell as using the
:.i;c tor his orvn projects he invites
.:: ' .cr .rrt ists to use it to incorooratc ho-

J ' j :Jp l ly  ip  thei r  work.
\\-e instock's do-it-yourself studio re-

.: i lr something of his approach to his
i- I like making things. I like to make
:::c tiames that the hologran-rs go into,"

-lIiters, )990. Hologram in Birch Frarue.

ART

he e rp la ined.
Frrrmes :rre a distinctivc fbature of

nrLrch ofWeinstock's u'ork. often sen'ins
i r r  . r r r  in teqr l l  te l turc of  h is  p icccs.  . \
l9lt7 piece irlecT Tln'ouglt tltt Tltichcts,
blscci on a plintir.ru cll lccl .B/rrc' Ridr'r ' lrr '
K. r r r r l inskr ,  is  t ianrct l  t r r  rescrr r [ ' r le  J  p iccc,
of st.rincd gl.rss.

Or-re of Weinstock's carliest iclees uas
to use slumped glass - glass placed on a
mould and heated in a kiln so it takes the
shlpe of the mould. He remarked: "I
hircl never r.vorked rvith glass before so
this u'as a good excusc to learn about it.
It ofien see ms like I have to learn a u'hole
neu' craft every time I u,ant to make a
fiame. "

His ideas often venrure into the off-
berrt, such as a piece titled Shadow in a
Szir rvhich used a grev flannel suit as a
liirnre.

A 30 x 40 inch hologram made dur-
ir-re his residenct.at the Museum of Ho-
lographv reminded l-rim of a bad drearn
irnc.l so he dccided to firrr-ne it ir.r a pillou'.
L.rtcr hc ertcrrtletl thc it lcrr lrrd nou' the
piece I 'ras been incorporirtecl into a 70
inch high becl scr-rlpture tir lcd Dre atning
in Oolour.

Weinstock clair.ns that l-re hates talkins
about himself. When pressed he del
sc r i bes  h in - r se l f  as  a  non - reDre -
sc l ) t r t i ona l  ho log r . rphe r  u ' i r h  s i de -
burns " .

He said he sau' his rvork becomine
"less l iteral " and more a way of playin[
u'ith combinations of materials. He ex-
plained: "With Flonter PowerI started to
think more about the materials that u'ent
into making an object and less about
making something to fit a clever tit le. "

Another chlnge in l 'r is u'ork is the in-
corporation of l ight soltrccs ls intcgral
parts of his pieces. He corrplir ir-rcc.l: "I
sot sick of her'rring girIIcrists cor.r.rpIirining
.rbout hou' hirrrl i t is t<t shon n<trk thlt
neccls to t-re l it the ri rrv rr hokrqr-ln-r ciocs,
so I 'nr strrt ius t,, ihink of= rl 'rc l ishr
s()rlrce rrs jtrst Jltother clen]cr-rt of thc
sculpture .  "

Ar.rd he surlr.nccl up his crlrrcnt iU)-
pro;rch to l-rologrl; 'rhi ' bv savir.rc: "Bc-
crusc thc hologr,rr. l ls ;.trc nt()rc rI l l t. l tcri
al to me thar-r finishecl proclucrs, I think
of them as sketches."

Flower Power, 1989. Holoqrant itt l\'ood,
Steel and Glnss.

Through the Thichets, 1987. Stained Glass tvith Hologratns.
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LABINOTBS

I

rometer with the arms as long as possible
and display the fringes on a screen with
a grid on it, or if possible place a pair of
photovoltaic cells over a fringe and
watch the differential voltage change.

Do your best to block all sources of
error and let everything setde for an
hour, then watch for fringe drift over I
to 5 minutes. You may be surprised to
see that your best efforts could not pre-
vent the measurable displacement of a
fringe over that much time. If you are
rvorking u.ith a steel table, try holding

_vour hand an inch or two arvay from the
surface and watch the fringes drift slow-
ly across the screen as the table heats up.
A few experiments like this will convince
you that there is often a good reason to
go to the trouble to electronically stabi-
lize your set-up.

When to lock
Production transfer type copying can
benefit from stabilized set-ups, which
give consistently better results. Exposing
in polymers and resists often takes so
long that you would be likely to get
nothing at all if a fringe locker were not
used. In less severe cases the use of a
locker for exposures of more than a few
seconds will always result in a recording
of maximum fringe contrast) which
usually means highest possible signal to
noise ratios and highest dilfraction effi-

Fringe Locking
by Rich Rolhson

Why Lockf
In any holographic recording set-up
there is a finite probability that the
relative phases of the two or more inter-
fering waves will change during the time
necessary to complete the exposure; in
otherwords, it is possible that something
will move. Any penurbation at all can af-
fect the final uniformity, brightness and
viewing aperture of the recording.

Our success as holographers depends
on how well we can reduce the prob-
ability of an untimely relative phase
error. In other words we have to stop
everything on the table from resonating,
creeping, shrinking, distorting, buck-
ling, flowing, rocking, rolling, sinking,
expanding, bowing, setding, slipping or
waving in the breeze . We have to stop air
currents and stop changes in the air's re -

fractive index caused by heating, etc.
Two ways around the problem are to al-
ways make only contact copies in thick
glass, or to only use a pulsed laser source,
or both. For virtually all other tasks we
must do what we can to eliminate any
and all sources of movement in the air,
components or table.

A wise holographer does his best to
stabilize the environment and block
drafts, uses rigid robust components and
tests the table with a Michelson interfe-
rometet. Let me suggest that you test
your table by setting up an interfe-

Spatial Filter I

Unblocked spillover
from each mirror

Spatial Filter 2

I: Reflection transfers using a fr'inge locher

ciency. I found that I could not
8xl0 inch reflection transfers into
romated gelatin (DCG) from t
mission masters without a locker on
Iine.

Most of my experience is with
tion transfers in DCG, as shown in
l. or with the fabrication of first
ation HOE elements in sizes up to l6
ches square and exposures up to
minutes (above which time u
satable distortion tends to wipe me
in large formats).

Fringe lockers are best at compens.t-
ing for simple linear thermal gro*'th c
contraction of a table . They also do u'd
with common vibration problems but
cannot do much for a flimsy or draftr'ar-
rangement. In other words, probablv
nothing can compensate for incom-
petence or ignorance of mechanical and
optical principles, but when all else fails
they can make the difference that counts.

Some of the problems a locker will not
help much with include distorting platcs
or components) uneven heating of com-
ponents by absorbed light, random
graded air drafts, large drifts in laser fre -

quency and large amplitude vibrations or
transients. If you have arranged geome-
tries so that fringes sensed by the locker
are generated very near the film plane
then a hologram will be formed in the
local area in spite of the severe move-
ments mentioned, but the rest of the
plate will likely be blai*, banded or dim.

The allowable movement for a suc-
cessful exposure varies with the kind of
recording being made and is best de-
scribed in terms of a percentage of a
fringe. At I00% fringe movement we get
total cancellation, but even I0% is going
to be noticeable. Our goal should be 5%
maximum allowable, which translates to
just 4nm of path length change in the
worst case reflection geometry, but
which may allow up to I micron in a nar-
row angle transmission set-up.

In general, the benefits of a locker will
be rnost noticeable when making reflec-
tion holograms which tend to be several
times more sensitive to path length
changes than transmission holograms.
Stabilization over many minutes with
tolerances of under a hundredth of a
micron may seem unrealistic, but that is
what is required, and is about what you
can get from a well made and properlv
employed fringe locker.

How to Lock
The first step in fringe locking is to get a
good look at the fringes that are to be
locked onto. They can be magnified at
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plane at the expense of available
or simply generated near the film

5r easv viewing and sensing elec-
. It is very gratifying to be able

see with your eyes what is going
rcal time so I have always chosen

finge generation method rather
t sensing and sampling.

a beam splitter behind or to the
of the film holder and orient it so
qrc of the input beams is reflected

lc collinear with the other beam. A
cross scratched into the surface of

rpliner helps to align the two beams
screen placed on a distant separate

Everything is adjusted to get t}re
contrast and size . The locker will do
nith only a lmm fringe, but I like to
a ferv fringes blown up to severd in-
r*ide on a cross hatched white

so I can watch even the tiniest
or catch a fluttering mode or a

hop during the exposure .
Another very useful method of gener-

fringes is to make a small hologram
e holder near the film plane and lock

the moire fringes that result from
ing it back in the set-up slighdy off

original angle. This presupposes that
set-up is stable enough to make at
a rveak hologram without a locker,

ifit isn't then it can be very frustrat-
Otherwise, this is a very general

and can be used with available
ffirse image light rather than the strict-
locally available specular light needed
the beam splitter method.

I ahvays opt for the beamsplitter when
is possible to get light where I need it,

but  have resor ted to the holo-
gnm/moire method when I couldn't
end find it only slighdy more cumber-
sme. One pleasant benefit is that it al-
ravs produces straight fringes over a
brge area whereas the splitter may only
yicld the distorted centre of a zone plate
rith a single pair of fringes to lock onto
and view. Since the task is usually to
compensate for table growth it is also
possible to create fringes using a com-
pletely separate laser with optical paths
running parallel to the holographic set-
up rvith one shared mirror.

The next step may have preceded the
6rst step but not necessarily so. A trans-
ducer capable of inuoducing an optical
path length change has to be introduced
into one leg of the set-up. The common
choice is to reflect offa mirror mounted
on a piezo bimorph or a speaker coil. A
bimorph is a metal disc coated witl a ce-
ramic material which shrinks or qrows
depending on which way a voltage-is ap-
plied; with 30V in one direction, the disc

distorts like a drum head and moves a
mirror about 3 microns.

Some drivers such as the Stabilock II
move a bimorph far enough to be used
in transmission mode by translating a
wedge or prism to introduce a relative
phase shift or optical path length dif-
ference (OPD). If two prisms are used it
is not necessary to include the transducer
in the original set-up prior to finding or
generating fringes; t}le assembly may be
pushed into place after the fact with only
minor adjustments to prior alignments.

The two methods are illustrated in
figure 2. Before making the choice of
mounting wedges on your bimorph con-
sider that it moves over about 6 microns,
which may represent 30 fringes using a
mirror at reasonable angles, but will be
only 7 or 8 fringes when used with a 45o
prism of refractive index equal to I.5.
OPD equations are given for each con-
figuration where L is the maximum bi-
morph travel and n is the index ofrefrac-
tion of the prism.

Setting up the Stabilock
The final step is connecting and adjust-
ing the electronic hardware . The electro-
nics of the Stabilock II consist ofa simple
but subde differential amplifier with a
few tweaks for fine tuning. The amp is
required to be both stable and high gain,
responding to slowly drifting inputs and
an occasional sharp transient or har-
monic oscillation. In order to lock with
a20th of a fringe or better tolerance , the
gain has to be as high as it can go with-
out running the whole system into insta-
biliw. The gain control is turne d up until
the fringes fuzz out and then it is backed
off to where they are first clearly visible
and solidly locked.

The frequency response or damper
control may be.left up all the way which
will at least clip random transients. If this
type of vibration is not likely, however,
the system will have higher gain ifthe fre-
quency response is set to lower frequen-
cies only (this is known as "rolling ofl'
the higher frequencies). As with every-
thing, there is a trade-offinvolved.

Each set-up has its own peculiar res-
onances and weaknesses which can all be
observed if you have generated an easy
viewing port away from the set-up with
large bright fringes. The general rule is
that you tweak all controls and watch for
the effects in your visual port or screen.
Then, go for the hardest lock which
com€s by backing offa litde from an un-
stable operating point.

After I get it all tuned up as best I can
I stomp on the floor and tap the table

and a few suspect components to find
and fix any problems with the locker off
and then on. Next I begin rapid fire
shooting, relying on the locker to com-
pensate for about a fringe worth of
movement in every shot. The locker will
allow you to significandy increase your
throughput as it cuts setding time dra-
matically in a production set-up.

I have used by now 6 different fringe
locker designs and I really like the newe sr
unit from MEI, the Stabilock II. It has
an illuminated scale to let you know if it
rvill work with available light and to
centre the bimorph uavel. The same
scale lets you track the action during ex-
posure and even measure the amplitude
and direction of the drift. The dynamic
range is the range of usable input en-

L
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Bimorph

OPD = L (2cos0)
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Figure 2: Mirror and prisw set-ups.

ergies and is very large on this model.
The gain is incredibly high which

means it will oscillate but it will also lock
on very tighdy. The stability is better
than the specification of a 20th of a wave
when care is taken to generate large clean
smooth fringes. The sensors are simple,
rugged photo diodes in a balanced dif-
ferential pair and the bimorph is damped
and rigidly mounted. Drift is very low
without feedback and essentially zero
after a lock is made. Monitoring via a
strip chart recorder is made convenient
from a BNC output connector.

Fringe locking is often advisable and
sometimes necessary for successful pro-
duction runs. First timers are advised to
experiment with their tables, not only to
discover how to use the equipment but
to determine what is moving and what is
not in any set-up. Locking is only diffi-
cult for the first couple of times. al-
though it may require a little ingenuity
and patience to generate fringes, and
eventually experimenting with lockers
can even be fun.
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aphy has recently come one step
to producing the kind of holo-
so far seen only in Star Wars: ani-
holograms generated by com-

and output either in real time or
an e lect ronic  recordinq.  This

through, from the Spatial Imaging
of the Massachusetts Institute of

Media Lab. uses an acous-
ic crystal to project the holo-

rc lmage.
are three basic steps to this tech-

. Firstly the hologram is generated
a computer, then it is transmitted to
acousto-optic crystal, and finally the

is manipulated with an optical sys-
so that the hologram can be viewed.

Taking the final process first, figure I
s a generalised image relay system

ich u'ill take a 3D image and transfer
to a position where it can be viewed
silv. The objective lens forms a real

gc ofthe 3D scene and the field lens
ts distortions which the obiective

introduces, as well as preventing vig-
ng.

Of course , with holography it is rela-
elv straightforward to build the opti-
svstem into the hologram itself. The

lens, for example, can be built
hto the computer generated hologram

GH) so that only the field lens is re-
ired to be present in the viewing sys-

Em: this is known as 'breaking' the op-
t ica l  syste m holographical ly .  Of
rcessity, then, the optical viewing sys-
Gm must be decided before the gener-
etion of the holograms can take place .

The hologram is made by creating a
3D scene within the computer (which
mav or may not include some of the dis-
plav optics), 'illuminating' the object

SCIENCE.AND.TECHNOLOGY

MIT Does it in
our Dimensions

by Swnny Bains

from an appropriate place, and adding a
refbrence beam: all this is done mathe-
matically. The computer then takes sam-
ples of hon' all the light has added up
(and interfered) at particular points.
These points rvill each be represented as
a pixel in the final hologram. The size
and spacing of these points (which you
can liken to the grain size on a conven-
tional hologram) have to be calculated

before the computing is done .
The quant i ty  which def ines the

amount of information (number of
points or pixels) carried through this sys-
tem is the 'space bandwidth product'
(SBWP). This is related to the maximum
spatial frequency (number of cycles per
millimetre) of the hologram. Because
there must be at least two samples per
cycle in order to see the pattern, in one
dimension the SB\4IP (number of sam-
ples to be taken in a line) is equal to twice
the maximum spatial frequency multi-
plied by the length of the line to be sam-
pled. In 2D this line of sampled points
becomes a grid and is simply the product
of horizontal and vertical samples.

This quantity, therefore, is propor-
tional to the area of the aperture (ie. the

area through which the 3D scene can be
viewed). If we take a I0xl0 cm aperture
using the optical system shorvn in figure
l, we can calculate the SBW? for a ho-
logram made in the image plane (at L2)
with a reference point source along side
Ll .  In  fact  th is  works out  to  be lx lO'
samples or pixels on the computer ge ne r-
ated hologram. If each point is defined
as one of 256 grey scales (8-bit resolu-
tion) and the hologram frames are up-
dated at 36 frames per second then this
corresponds to 288 gigabits/second:
too much information for existins tech-
nolog\'.

So, though the hologram could be cal-
culated, it u'ould take far too long for a
real time system: therefore the informa-
tion content of the hologram has to be
reduced. There are several ways to do
this. The most obvious, of course, is by
reducing ttte apefture /scene size. Re -

ducing a 10xI0 cm hologram to 5x5 cm
will reduce the information content by a
factor of 4.

Another major saving can be made by
sacrificing vertical parallax. In effect this
means reducing the vertical aperture
height to the minimum possible while
keeping the resolution at the required
level. Losing vertical parallax, however,
introduces astigmatism to the system.
This means that the depth and projec-
tion of the holographic image have to be
limited so that blurring does not become
too much of a problem.

If 0.5 dioptre astigmatism is the maxi-
mum which is considered acceptable,
then the image can only be I6.7cm deep
and project by lOcm. A vertical diffirser
(figure 2) also has to be introduced in

images at MIT\ Media Lab.
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tO obirt objstive les, Ll field 16, L2 viewin8 zme
F=250 m F=250m (100 m x l0O m)

l + s m - + 5 o o m + s m m + l
Figare 1: Thegenernlized. imnge relay systern

7 V V.od L***
Figure 2: Horizontal parnllax only imaging. e€-

to extend the angle of view from
a narrow slit. This funtion is carried
bv a cylindrical lens in the display ap-

The slit width is given by the product
of u'avelength, distance, and number of
horizontal lines per frame, divided by
frame height. This is 0.41 mm for a 5 cm
bologram with 64 lines per frame. This
rduces the information content bv a fur-
tfier factor of I23.

So the data rate comes down to about
7.3xL07 pixels, or 584 megabits per sec-
ond, which is within the range of exist-
ing computers, such as the Connection
Macbine. This is a computer with sixteen
thousand microprocessors arrayed in a
massively parallel SIMD welve-dimen-
sional hypercube architecture (or, in
simple terms) a supercomputer).

Once the hologram has been calcu-
lated, it is sent line by line down an op-
tical fibre and ultimately to an ultrasonic
transdqcer. Here the optical signal, al-
ready changed into an electrical signal, is
funher changed into a sound wave. The
$'av€ propagates through a Teoz acous-
to-optic modulator: this is a crystal
s'hich undergoes a change of refractive
index when it is exposed to sound.

Using shear waves) the crystal's band-
*'idth is between 50MHz and IOOMHz
n'hich corresponds to between 162 and
324 pixels per millimetre. Because, for
holography, 628 pixels per millimetre
are required (wice the maximum spatial
frequency of the hologram) optical re-
duction of the pixel spacing has to take
place .

A HeNe beam is passed through the
crystal at right angles to the sound wave
to reconstruct the hologram. However,
at this stage the image cannot be seen.
Because the sound wave is moving along
the crystal at 617 metres/sec) the holo-
gram and the image are moving with it.

SCIENCE'AND.TECHNOLOGY

As each frame of the
an ima t i on  passe  s
through the crystal
the image sweeps
from one side to the
other, before starting
again for the next
frame.

To stop this move -

ment, ie. to keep the
frame still until the
next  is  ready,  the
image is reflected off
a polygon which acts
as a scann€r, deflect-
ing the hologram in
the opposite direc-
tion and so keeping

struction being given to the computer.
Also, by pre-recording the holograms,
they can be moved into the frame-buff-
er in rapid succession giving up to 15
frames per second of animation: this ap-
pears as continuous motion.

One obvious use for the system, even
at its present relatively primitive stage , is
testing computer hologram generation
techniques: the result of using a new al-
gorithm can be seen within seconds, in
contrast to the much longer times taken
for laser printing or electron-beam writ-
ing techniques.

For the future, the answers seem to be
more and faster. Putting more compu-
ters and/or acousto-optic modulators in
parallel, for example, could significantly
improve the size, quality and frequency
of the holograms. Ultimately colour
could a.lso be used in this system.

While waiting for computer technol-
ogy to catch up with them, MIT re-
searchers will be looking into using real-
world data sources so that the system
could be used in medical imaging or
computer-aided design. Experimenting
with higher bandwidth crystals to in-
crease the size and resolution of the
image is probably the highest priority,
however.

The work described here was carried
out over the last few years by a team of
graduate students and research associ-
ates at the Media Laboratorv suoervised
by Prof Stephen Benton. Among them
rvere Mary Lou fepson, Joe Kollin, Wil-
liam Parker, Pierre St Hilaire, fohn
Underkoffler and Hiroshi Yoshikawa.
The research was sponsored by USWest,
DARPA, and General Motors.

For further information, see Expteri-
rnents in Holographic Vid.eo Imnging by
Stephen A Benton in the proceedings of
the SPIE Holography Institute meeting
which took place in Tatabanya, Hungary
in lune 1990.

the image still. This process has another
effect: by moving the image, the scanner
is also moving the virtual position of the
crystal. In other words, the scanner
multiplexes information which is re-
leased over a period of time (the time
taken for one frame to pass from one end
of the crystal to the other).

Because the computer generates the
hologram line by line, another scanner
moves the image vertically to put one
line on top of the other. The image is
passed through the field lens to de-mag-
nify it and the result is a moving three
dimensional object, floating in space in
front of the lens.

The holograms made at MIT were of
wire -frame objects made up of a series of
luminous points (so no other lighting
conditions needed to be taken into ac-
count). Occlusion. that is the removal of
surfaces or edges which are obscured by
points in front, is an important depth cue
and is approximated using a technique
based on geometrical shadows.

The system can be truly interactive : ie.
it can be edited in almost real time. So
far the system can respond to a new in-
struction within seven seconds of the in-

Schevnatic view of the Holo-Video Display
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Modelling
for Q.take
Resistance

Researchers at Tianjin University in
China have used holographic interfbro-
metry to study vibration properties of
complex building structures, in order to
test their suitabil in' for construction in
earthouake zones.

To insure that proposed buildings are
earthquake proof, it is important to
study their natural vibration properties.
The natural frequency vibration modes
of the building must be substantially dif-
ferent from likely earthquake vibration
frequencies, or it may become unstable.

At present the main technique used
for testing vibration properties is the dy-
namic finite-element method (DFEM).
This is a mathematical analysis per-
formed by computer which determines
how a given mechanical loading will
move or stress each small section of the
stmcture. However, Lan Qi of the De-

SCIENCE.AND*TE CHNOLO GY

partment of Water Resour-
ces and Harbour Engineer-
ing, and Hongen Gu of the
Department of Physics, at
Tianjin have come up with
an inter ferometr ic  tech-
nique which can be per-
forrned on models and
gir,es results which are rea-
sonablv consistent  rv i th
DFEM.

The first model used was
o f  a  s i ng le -s to rey  hy -
droelectric power station
w h i c h  w a s  b e i n g  c o n -
structeci in an earthquake
zone . The l:200 plexiglass
modcl was glued to a piece
of thick metal, rvhich simu-
lated the base of the real
construct ion.  Pie zoe Ie c t r ic  ceramic
plates (which deform rvhen a voltage is
applied) were glued onto the lorver part
ofthe model. The model u,as vibrated bv
connecting some ofthese plate s to a sine-
wave voltage generator, with the remain-
de r acting as sensors. \4/hen the vibration
freouencv reached the structure's natu-
ral vibraiion frequency, the model vi-
brated in resonant mode .

As the model vi-
brated at different
orders of its natural
vibration frequency,
holographic in ter-
ferometry was used
to obtain time-aver-
aged holograms of
the system (see figure
l), which were then
analyzed to obtain
the natural vibration
modes of the model.
In this experiment,
holograms were ob-
tained for the first
three orders ofnatu-
ral vibration modes.
Figure 2 shows the
hologram for  the
first order vibration
mode.

The results were
compared to those
from the DFEM
study of the same
structure. The natu-
ral frequency result
was found to agree to
within 5%, and the
difference between
the results for the vi-
bration modes was
also small.

The experiment was then repeated
using a model of a proposed sluice sr,s-
tem combined with a pier, a ten-arch
road bridge, a work bridge, and other
structures. Though many simplifications
were made for ease ofmodelling (includ
ing reducing the number of arches ar-rd
changing the number of supports), ho-
losrams were obtained for the first fir'e

vibration modes and the results were still
w i th in 5% of  those obta ined wi th
DFEM.

The Tianjin researchers believe thel'
have shown that the interferometric
method can be used effectively with
complex hydraulic structures. In the fu-
ture they hope to combine holographic
and speckle interferometry to improve
their results further.

HOLOGRAM ROTARY
DIE - CUTTI NG

A PROVEN PROCESS FOR HIGH -  VOLUME
COST. EFFECTIVE PRODUCTION

ACCOM MODATES PLATE-TO-PLATE
REGISTRATION DI  FFERENCES

.  Klss-cuT (LABELS)

.  TH ROUGH-CUT (TAGS)

.  H IGH YIELD

.  SECURE FACIL ITY

.  WIDE RANGE OF WEB WIDTHS

CONTACT: DAN GALLAGHER

TOTAL REGISTER, INC.
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NEW MILFORD,  CONNECTICUT 06776 USA
PHONE:2O3354 OO91 FAX:2O3 354 0513
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ight in the Darkness
optical elements are being tensified image is incident at a shallow

angle and is reflected into the eyes, while
the real image is incident at 9b degrees

in new night vision goggles de-
ed by OIP Instrubel of Belgium.

In conventional night goggle systems,
of direcdy seeing his surround-

the viewer sees a picture produced
an image intensifier, allowing him to

in the dark " electronicallv. The
in problem with this is that the image

ifier saturates when it receives too
ch light, requiring ttre viewer to take
the goggles in order see.

Bv using a HOE as an optical com-
. OIP Instrubel has eliminated this

m. A holographic mirror reflects
intensified image into the viewer's

and allows him to see both this
and the real world at the same

. This is because the holographic
only reflects light which is inci-

t at a cenain angle and remains trans-
t to light from other angles. The in-

The new Holographic Night Vision
G ogg les, rno d.e I HNV- l.

and passes through the mirror, also into
the eyes.

In practice, if there is enough light to
saturate the intensifier then there is

enough light for the viewer to see out of
the goggles direcdy. As it gets darker the
intensified image becomes predominant,
although both are in fact seen superim-
posed all the time .

At present, OIP Instrubel is produc-
ing about 50 pairs of night goggles per
month, each containing four DCG
HOEs. These are manufactured in a
cleanroom environment bv a fullv auto-
mated processing robot. Th. .o-p".ry
also has in-house optical manufacturing
and test capabilities.

The company plans to become a de-
sign, manufacturing and marketing
centre for holographic components and
systems, and is interested in contacting
other companies which have developed
a holographic product but do not have
production and/or marketing capa-
bilities. It is also offering development
and manufacturing assistance with holo-
graphic components and subsystems.

Contact OIP Instrubel at Westerring
2L,  8-9700 Oudenaarde,  Belg ium.
T e l :  ( + 3 2 )  5 5  3 3 3 8 f I .  F a x :  ( + 3 2 )
55 316895.

F R O N T  V I E W

- ! ' i g .93r .

THERE IS A RIGHT WAY
TO LOOK AT A HOLOGRAM

MANUFACTURERS oF HoLoGRApHtc pRoDucrs _ op-Graphics
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Applied to Medicine
Using visible light in medical imaging
would be beneficial as it is non-ioniztng
and there fore completely harmless to pa-
tients. However, since light is scattered
greatly by skin and other tissues, ir is not
possible to obtain clear images by simply
shining light through the body.

One way that researchers have tried to
overcome this problem is by using ultra-

Figwre l: The CCI set-wP.

fast shutters. Since the scattered light
takes longer to reach the shutter than the
unscattered component, because of its
longer path, careful timing of the shut-
ter allows it to be cut out.

However, another method is being
developed which allows all components
ofthe light, with longer and shorter path
lengths, to be recorded. But instead of
seeing them all at once as in ordinary
photography, they are scen iu sequence.

Chrono-coherent imaging (CCI) is
the latest advance in medical imaging
fromKenneth Spears, lennifer Serafin
and Hans Bjelkagen of Northwestern
University in Illinois, USA, in collabor-
ation with Nils Abramson of the Royal
Institute of Technology in Sweden and
Xinming Zhu of the Shanghai Institute
of Optics and Fine Mechanics, China.

The CCI system makes use ofthe most
fundamental concepts in holography:
that only beams of light which are coher-
ent will interfere to form a hologram;
and that the depth of the hologram is the
same as the coherence length. Since a
light pulse has a very short coherence
length, if a pulse is split into a reference
and obiect beam in order to make a ho-
logram these will only interfere when
their path lengths differ by no more than
one coherence length. For a pulse of I
picosecond, as used by the Northwestern

S CI  E  N CE.AND.TE CHN'O LO GY

Light-In-Flight

researchers, the coherence length is
0 .3mm.

If an irregular object is placed in the
path of one of the beams, then differen-
ces in path length will be introduced. If
the reference beam is coming from the
right at an angle to the holographic plate
(as in figure I), then the unscattered
light from the object beam will interfere
r,vith it further to the right than the scat-
tered light, which has a longer path
length and so will interfere with the ref-
erence be am where its path also is longe r.
This is l ight-in-fl ight holographr'.

What this means is that a continuum
of diflbrent holograms is fbrmed corre -

sponding to the difTerent path lengths.
As a reconstructing laser beam is moved
fiorn right to left along the hologram
plate and each hologram is viewed in
turn, a changing image is seen corre-
sponding to the time at which the expo-
sure took plac€.

In initial experiments, this system has
lr,orked well. The researchers used a let-
ter E (8mm high with a 2.5mm line
u'idth) sandwiched between two diffu-
sers as the object. The letter was com-
oletelv invisible to normal visual tech-
iriques, but by recording a CCI holo-
gram and reconstructing it at the appro-
priate point rvith a HeNe lase r, the letter

could be clearly seen.
One drawback with this system is that

a high-power pulse is needed to form an
image, since a large amount of the light
is absorbed by the object. Also, because
the coherence length is very short, somc
useful rays which happen to have taken a
longer path are missed. This decreases
the resolution.

Early experiments suggest that im-
aging is possible through about 6.4cm oi
breast tissue, for example, which sug-
gests that many clinical applications are
possible. Work now in progress involves
testing full-thickness replicas of possible
objects to better define the limits of the
system.

Given that even low doses of ionizing
radiation are considered to increase the
risk of certain health problems, any svs-
tem lvhich gives doctors an alternative to
X-ravs, even if in only a limited number
of cases, could make a valuable contribu-
tion to good mddicine.

For a full paper on CCI, see Chrono
Coherent Irnaging for Medicine in IEEE
Transactions on Biomedical Engineer-
ing, vol 36, no 12, December 1989.

Sunny Bains

Reswb: the object seen throwgh d.iffwsers.

UK OPTICAL SUPPTTES
Probably the world's largest selection of holographic

and optical components . .  .

Remember we supply:
* BEST OUALITY

* COMPONENTS DESIGNED BY HOLOGRAPHERS

* BEST VALUE
* COMPONENTSELECTION/ADVICE FREELY

AVAILABLE

Contact:

RALPH CULLEN. UK OPTICAT SUPPLIES
84 Wimborne Road West, Wimborne, Dorset BHzl 2DP, England

Telephone: {O2O2l 886831 Telex: 418253 PROTLX G Fax: |1O2O2|.742236
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etting into Print
dcvelopment of a holographic

to produce permanent copies of
er-generated graphics will be a

leap forward for the holo-
industry. Finally, 3D recordings

, architectural, and other com-
graphics, displayed with nothing
sophisticated than a flashlight,
become routine.

systems to turn computer
into holograms already exist,

cyen the best ofthese require a hard
(usually a photographic slide) of
aphic to make the actualhologram.

, such systems are expensive
rnconvement.
the Tokyo Institute ofTechnology

are working on a full parallax
r which takes data direcdy from a
ter. Their technique is quite simi-

that used to make conventional ste-
holograms, but instead of vertical

strips the final hologram con-
ls of many small hologram points.
Once a graphic has been designed, the

i l - , : ^ - - . - i l  : .  c - ^ -  ^ -  ^ - - ^ - -  ^ Iter "views" it from an array of
ints. and re cords each view. The se
s are then displayed on a liquid
screen. Light from a HeNe laser
through the screen and is focused

This bologrnrn of a cowtputer graphic, shown frorn dffirent
cngles, tooh 50 hours to wahe wsing n single optical head.

of the time taken to
transfer data from
the computer disk
memory to the
frame buffe r or
pr inte r  me mory.
This time could be
greatly reduced by
calculating all the
pictures in advance
and storing them on
an optical disk for
playing back later,
and this is one ofthe
techniques which
they are currently
working on.

Using th is
method the Tokyo
Institute team be-
lieves that the time
taken to expose each
hologram could be
reduced to about
0.I seconds, bring-
ing the time taken to
make the same holo-
gram down from 50
to 5 hours. With

SCIENCE.AND .  TBCHNOLOGY

by a lens. The hologram is re corded close
to the focal point of the lens so that the
recording is small and circular.

This hologram, the equivalent of a
pixel or dot on a 2D image, is known as
a voxel as it contains information about
the volume ofthe object. The size of the
picture used to make the voxel is deter-
mined by the viewing angle required of
the hologram, the focal length of the
lens, and the size of the voxels. The ulti-
mate size of the hologram is immaterial,
except in how it changes the desired
viewing angle, and is limited only by the
time available to make it.

The system being developed in Tokyo
uses a Sun-4 workstation, a computer
used in industry for designing in 3D
which is about ten times faster than, say,
an Amiga or Macintosh. Using this ma-
chine it takes halfa second to calculate a
64x64 pixel picture for each voxel. Thus
the hologram shown, which has
160x128 voxels, took about 3 hours of
computer time. However, it took over
50 hours to actually record the hologram
using the printer; ten seconds per voxel.

Masahiro Yamaguchi ,  Nagaaki
Ohyama and Toshio Honda of the
Tokyo Institute say that this is because

pre-calculated data, it would be possible
to make many exposures in parallel, with
each additional optical head further cut-
ting down the total exposure time.

The hologram shownwas made using
conventional holographic processing
techniques. Ifthis type ofprinter were to
become a piece of office equipment it
would clearly be a disadvantage if wet
processing were required, even if it were
done automatically; the chemicals would

Exaruples of views which are m.ad.e into
point holograms, or voxels.

still need to be replenished and the pro-
cessing equipment maintained.

Aware of this problem, Yamaguchi
says he hopes to explore materials which
need nowet developing at all, specifically
the new photopolymers from E I Dri
Pont de Nemours & Co. Du Pont claims
that these new materials can also be sen-
sitized to red, green and blue simulta-
neously, which means that the holo-
grams could be made in full colour using
separate red, green and blue laser beams.

So far, the only major stumbling block
seems to have come from the liquid crys-
tal display syst€ms; multiple reflections
have caused unwanted interference pat-
terns, contrast has been poor, and there
are not enough grey scales. However, in
collaboration with the Matsushita Elec-
uic Company these problems are being
overcome and an improved display sys-
tem has already been released.

With a holographic printer based on
this technology and equipped with half
a dozen optical heads, recording a
I000xI000 voxel hologram would take
just over four and a halfhours, or three
times that if it were in colour. If and
when such a printer becomes available
the remaining problem will be to come
up with a way to cut down the 17 days it
would take with presendy available com-
puters to calculate the data for the holo-
gram in the first Place! 

sunnv Bains
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PRODUCTS

u Pont Controlled Sales
iDex 352, a blue/green sensitive

ymer which requires no wet
ssing, is now available from EI Du
de Nemours & Co of the United

However. the material cannot be
be bought off the shelf and is only

rilable for use in display holography.
This photopolymer is the first to be re-
rscd of a whole series which the com-

has been working on, and it is still
ueated as experimental. Custo-

who wish to use OmniDex 352
it apply to Du Pont, explaining what
material is to be used for and how.

They must also sign a contract pre-
ing them from disclosing the chemi-
content of the polymer or from
nting processes involving the ma-

without reference to Du Pont.
Krishna Doraiswamy, Du Pont's Mar-
ing Manager, explained that if those

g with the material were allowed

Three Colours:
One Laser

laser with coherent red, green and blue
is now available from Nihon Dempa

Kogyo Co Ltd (NDK) of Japan. Called
RGB Lasers, they are negative glow dis-
charge hollow cathode HeCd' lasers and
lre, the manufacturers claim, the first of
dris type to be commercially available .

The special feature of the RGB is that

to patent ways of using it, the company
could find itself unable to sell the pro-
duct. The contract. he said. would mean
that after the experimental period, Om-
niDexwould be available to everyone for
all uses and not just for applications
which had not yet been patented.

The OmniDex photopolymers need
only to be exposed to white light and
then baked in order to fix the hologram.
Du Pont also says that 352 offers a pre-
dictable playback wavelength which can
be tuned using another dry processing
technique Du Pont has developed.

For further information about Du
Pont's photopolymers, see issue 7 of Ho-
lograpbiu Internntional. If you wish to
collaborate in devoloping uses for the
material, contact Du Pont Imaging Sys-
tems, Optical ElementVenture, PO Box
80352, Wilmington, DE 19880. Tel:
(+l) 302 695 4893.

umn method, only produce four lines,
mainly blue and uluaviolet.

This laser may be useful for full colour
holography: the coherence lengths are
more than 30 cm for red and green and
about 10 cm for blue, which are long
enough for small holograms. The blue
line does, however, contain a TEMot (or
donut) component in the RGB 300
(35mW) and 400 (50mW) models, al-
though foi the RGB 3I0 (ISmW) the
blue is TEMoo only.

Intensity matching is reasonable,

Position
Precision

MEI of Utah. United States. is market-
ing a low cost linear positioner for use in
step and repeat processes, such as stere-
ogram exposures. The US$1490 system
includes a 24 inch track with total car-
riage travel of approximately 18 ino and
a programmable control board.

The positioner, which operates on a
I20V AC supply, can move in discrete
steps as small as 0.00I inches, and also
allows continuous movement. The con-
uoller allows the increments of move-
ment and velocity to be varied. It also in-
corporates a battery back-up to preserve
programmes.

MEI is at 270 North 400 W, Hyrum,
Utah 84319, USA. Telephone: (+I)
80I  245 691r .

range of lasers contact NDK, Laser Sales
Div is ion,  Sayama Factory,  1275-2,
Kamihirose, Sayama-shi, Saitama 350-
13,  Japan.  Tel :  (+8I)  429 52 72IL
Fax: (+81) 429 54 3968.

t has green (533.7nm . 8nm)
and red (635.5nm and 636.0nm) l ines
which oscillate simultaneously with the
blue line (44f .6nm). It also produces
seven other lines (in the infrared and
ulua-violet), but the RGB selects only
the primary colours. Conventional He-
Cd* lasers, which use the positive col-

three times greater than the
green. Although the green lines are not
as good as with an Argon Ion laser, for
reasons ofcolour balance, the laser does
cover a high proportion of the chroma-
ticity diagram.

For further details about the RGB

and
fwo
red

lt34 l|l. $lAsHlt{GT0lt 8tvD.
cilrcAco, il. 60607

3t2-220-r007

P0nnAtTs
utot t0milI

tfrt80sst0 il0u0nAMs
il0ilqil ilnt0nxtts

tlet : Circular
c0frtParEx il0uhwns
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.  AU t6- l I -89 #34849/89,
ICI Plc, Photopolymerizible
colttpositions suitable for rec-
o rd.ing b o log rop h ic i.nfo rm n-
tion.

. AU 14-02-89 #59l74l,Ciba-
Geigy AG, Secarity Holo-
grntn.

o AU l4-12-89 #591742,Ciba-
Geigy AG, Treoting Gelatin
in Hologram Process.

. AU 2I-12-89 #591960, The
Babcock & Wilcox Company,
Vi deo re cei.ver generote d. bo lo-

graphic display.
. AU 22-02-90 #593862, Il-

ford Limited, Ilologram
prints.

.  AU 0I-03-90 #39956/89,
Nigel Murray Plart, Holo-
g%.phi.c imoging and d.isploy.

.  AU  05 -01 -90  #37731 /89 ,
Michael Teirel, Moster bolo-
grorn and rnicropattern re-
plicntion method.

.  CA 26-09-89 #1259831,  Hi-
tachi Ltd, Hologram lens,

. CA 30-01-90 #1264968, Sat-
ori Limited, Hologrnms.

. CA 20-03-90 #1266795,Tri-
l one  Ho log raphy  Corp ,
Photograpbic booth with nato-
mnti c h o logr aphy c nmera,

o CA 13-03-90 #1266579,}at-
ori Limited, Hologrnms.

o  EP  27 -09 -89  #333785 ,
Hughes Aircraft Company,
Colour displny d.epice and.
metho d. using b o lograp hic len-
ses.

. EP 27-09-89 #334631. Fujit-
su Limited. Beam scnnner.

r EP 02-ll-89 #339079.Den-
nison Manufacturing Com-
pany, Embossing of cooted
sheeB.

. EP 02-Il-89 #L22783,Fujir-
su Limited, Method nnd. ap-
parntas for li.gbt benm scnn-
ning using a bologrnm.

.  EP 08- l l -89 #116896,  Hi ta-
chi Ltd, Hitachi Koki Co Ltd,
Method. of mohing a hologrom
lens and. opticol infonnation
processing equipment con-
taini.ng sach o hologram lens.

.  EP  I5 - l l - 89  #317685 ,  Re -
search and Therapeutic In-
stitute "Opthalmos SA", -Elo-
lograpbic lenses for ophtha.l-
mological use.

r EP 29-ll-89 #135047,Hita-
chi Ltd, A method of prod.uc-
ing a bologram lens.

o EP 06-12-89 #344696.Easr-"
man Kodak Company (A New
Jersey Corporation), Holo-
gmphic scanner spinner.

.  EP 20-12-89 #346869,
Hughes Aircraft Company,
High fficiency hologroms by

m altip le - I ayer h o logrnpby.
.  E P  l 0 - 0 1 - 9 0  # 1 3 2 7 2 4 ,

Rubenberger, Karl, Metbod.
nnd. opparatus for the recor-
ding and reconstract,ion of
holograms.

.  E P  l 0 - 0 1 - 9 0  # 3 4 9 6 3 4 ,
Microelectronics and Com-
puter Technology Corpora-
rion, Systern and. method. for
pb oto refractiv e h o I ogr ap hi c
recording and signol process-
iog.

o  E P  r 0 - 0 I - 9 0  # 3 5 0 0 1 4 .
Canon Kabushiki Kaisha, 7ol-
urne phase type hologram and.
method of monufacture there-
of.

.  EP 3l  -01 -90 #352774,E1Du
Pont de Nemours and Com-
pan,v, Photoptolymerization
sensitizers actipe ot longer
wnvelengtbs.

. EP 07 -02-90 #124442, Com-
missa r i a t  a  L 'Ene rg ie
Atomique, Paris, Metbod and.
device for ncoustic bolography
using an altrasonic bearn
limited in space.

.  EP  07  -02 -90  #353602 ,
Hughes Aircraft Company, ,4.
systern for red,ucing noise ho-
lograms.

.  E P  0 7  - 0 2 - 9 0  # 3 5 3 6 0 3 ,
Hughes Aircraft Company,
Tbin foil hologrom.

. EP 07-02-90 #353748, Sharp
Kabushiki Kaisha, A process
for preporing blazed holo-
grnn s.

o EP 2l -03-90 #278714,Hol-
tronic Technologies Limited,
Improwments in a.pperetus
for the positional dewction of
objects.

.  GB 04-01-90 #2220277-Na-

tional Research Develooment
Corporation, Ho lograpbic syr
tcnts.

.  G B  I 0 - 0 1 - 9 0  # 2 1 9 5 7 8 4 ,
Leningradsky Institut Yader,
Altpd.ra.tt s for synthesis of
elongated. bolographic dif-
fraction grotings.

.  GB 10-01-90 #2220503.  Na-
tional Research Development
Corporation, Holographic
ca.?nera..

. GB 24-01-90 #2221057,Na-
tional Research Develooment
Corporation, " Hologropbics
npparntus".

.  G B  3 l - 0 1 - 9 0  # 2 2 2 1 3 2 5 ,
G E C - Marconi Limite d, Optti-
cal elements.

.  GB  07 -02 -90  #2221550 ,
Chubb Electronics Limited,
" Ilolographic Data Car-
riers".

.  G B  l 4 - 0 2 - 9 0  # 2 1 9 2 2 9 2 ,
Leningradsky Institut Yader
Noi Fiziki Imeni B P Konstan-
tinova Akademi i Nauk SSSR,
Apparotus for copying holo-
g r a.p h i c d.iffr acti o n g r oti ng s.

. GB 2l-02-90 #2194353,Wi1-
liam Bell Hugle, Holtronic
Technologies Limited, The
,lrethod. of ond apparatus for
tbe hologrophic positional de-
tection of objects.

.  GB  2 l -02 -90  #2222000 ,
Glen Dimplex Limited, Opti-
col component used for flame
ffict in heoting a.ppa.ratal

. GB 14-03-90 #2222696.Exi-
tech Ltd, Hologrnphic dif-
fraction grotings.

. IL I0-09-89 #89558,Hughes
Aircraft Company, Gas phnse
hnrd.ening of gelatin holo-
grn?ns.

.  PL 30- I l -89 #148750,  Pol -
itechnika Posnanska, PL, Ho-
log rnphi c he a d. for exami.n i ng
combustion engine cylinder
liners for cond.ition and. wear
of their surfaces.

.  S U  l 5 - 0 8 - 8 9  # 1 5 0 0 9 6 5 .
Grodnenskij G Universitet,
Method of genernting fiinge
pnttern.

.  su  30 - I0 -89  #15 I8821 ,  DN
G Univ Im.30 o-Letiya Vosso
Edineniya Uka Iny s Rossiej,
Method. of registering holo-
grn?ns.

o SU 30-0I-90 #15395I8,  Bo-
rulev Alekseid, SU, Orlov Ser-
gej, SU, Methods of producing
h o I og rop hi c interferogr ams

.  S U  2 3 - 0 2 - 9 0  # i 5 4 5 1 9 1 ,
Maltsev Georgijn, SU, Smir-
nov Sergej, SU, Wave-front
pichap.

.  SU l5-03-90 #1550470,  Inst
Radiofizik i Electroniki an
USSR, Method. of three-
d.imensi.onnl nnalysis of light
flux.

.  US  08 -08  -89  #4854674 ,
Hughes Aircraft Company,
Process for improving holo-
grapbic fficiency.

.  U S  0 5 - 0 9 - 8 9  # 4 8 6 3 2 2 4 ,
Afian, Vartanian, Martirosian,
Ryabikov,  Strebkov,  Tve-
ryanovich, Solar concentrotor
ond. monafacturing method.
thereof.

.  US  l 7 -10 -89  #4874214 ,
Thomson-CSF. Cleor holo-
grophic helmet pisor and pro-
cess of prod.ucing same.

. US 3l-I0-89 #4877313,Pie-
search Frontiers Incorporated,
Lig ht-p o I orizing m nte ri a ls
an d s aspe ns io ns there of

.  US 07- I l -89 #4878718,  US
Navy, Metlto d. for ho lographic
correction of beams of cober-
ent light.

r  US 2l - I I -89 #4882594,Po-
laroid Corporation, Method.
for mahing a smooth, uni-
fonn imnge of n loser diode
alvey

. US I9-I2-89 #4888260, Po-
laroid Corporation, Volume
phase reflection holograms
and. metbods for fabricating
them.

o  US 26 -12 -89  #4889398 ,
fuverside Research Institute,
Self referencing ambiguitlt
free hologrophy.

.  US  26 -12 -89  #4889780 ,
Hughes Aircraft Company,
Multiple ereposure hologrom
for minimi.zing crosstalh.

o  US  09 -01 -90  #4892369 ,
Hughes Aircraft Company,
Ilolographic rear wind.ow

PATBNTS

Notes on Listings
On this page is a listing of patents published in English,
and opposite is the first ofan occasional series ofarticles
about patents. The author, David Pizzanelli, is a freelance
holographer currently on a short-term contract with Light
Impressions Europe Plc.

All patents here are assumed to be written in English.
The format is as follows: country code/patent jurisdic-
tion, date published (DD-MM-YY), patent number (#),
authors/organization, and title.

Country codes are as follows: AU-Australia; CA-Cana-
da; EP-European Paten! GB-Great Britain; Il-Israel;
Pl-Poland; SU-Soviet IJnion; US-United States; WO-
World Intellectual Property Organization. Dates follow
on from patents in last issue, up to March 1990 (latest
available as we go to press).

It is important to note that some patent jurisdictions are
excluded, notably Germany and Japan, because their
papers are not written in Bnglish.
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PATENTS

Public or
PatentedI

Patents and litigation are again in the
rrrs, ficllowing the recent suit for pat-
cnt infringement brought against the US
ompanies Chroma Concepts and The
I:sersmith, by American Bank Note
Holographics. The seemingly endless
case betweenABNH and Light Impress-
bns (see both Nrps and Editoria[), as
rrll as the most recent litigation, centres
qr the patents taken out by the Battelle
Dcvelopment Corporation, of Colum-
hrs, Ohio, in the early 1960s.

The bound volume of patents at the
London patent omce readily falls open at
the tide page of the first of these fun-
damental patents by inventors Emmett
kith and Juris Upatnieks, and the pages
have been well thumbed. In all prob-
ability, however, these are the traces left
bv an army of patent attorneys rather
than reverential holographers.

The fact is that most holographers
have tended to ignore the patent lit-

erature, written as it is in its own obscure
language, quite unlike anything else
either in law or science . Unfortunatelv.
even as holographers look forward to the
expiry ofthe early Battelle patents (some
have already expired) in the hope that the
litigation will become a thing of the past
and everyone can concentrate on the task
of making holograms, there are several
thousand subsequent patents on holo-
graphy. Worse still, at least a few of these
are sufficiendy fundamental to the com-
monly used processes as to be the cause
of future legal battles as holographers
begin to earn sufficient money to be
worth taking to court.

While many holographers who came
into the industry in the 1970s have been
quiedy getting on with their work, the
mountain of patents his been steadily
growing, covering every conceivable as-
pect ofthe subject. Just about every idea
that was though worthy ofjotting down

on the back ofan envelope a decade (or
two) ago has since been filed as a patent
and in most cases granted, simply be-
cause of a lack of opposition.

This is the case because though a
granting of a patent does imply that a
search has been carried out by the pat-
ent office to ensure that the invention
has not already been patented, no real
search is carried out regarding the status
ofthe invention outside the closed world
of patent literature. Thus ideas which
might be thought of as obvious, or al-
ready common knowledge amongst ho-
lographers, can emerge through the pat-
ent system if they iue not contested.

After the patent has been granted
there is usually a short period during
which protests from interested parties
can be lodged, but when this time has
expired, the only way ro challenge the
validity of a patent is through the coufts.
This can prove exceedingly expensive,
especially for small companies and indi-
viduals, so that litigation becomes a war
of attrition wherein the side with the
biggest bank balance has more chance of
winning. Finally, it often seems that the
Iawyers on both sides are working to-
wards a common goal: to make the case
go on for as long as possible.

Studying the patent literature can,
therefore, forewarn holographers of
problems they may be storing up for
themselves in future .

David Pizzanelli

stop light.
. US I6-01-90 #4893887, EI

Du Pont de Nemours and
Company, Hologrophic
i m age transfe r pro c ess.

.  US  23 -01 -90  #4895419 ,
C iba -Ge igy  Co rpo ra t i on ,
Contoct copying of reflection
or volume hol.ogrnms.

.  US  30 -01 -90  #4896929 ,
Xerox Corporation, Holo-
grnphic disploy module for
disp layi ng mac h ine status.

. US 06-02-90 #4898436. Na-
tional Aeronautics and Space
Administration, USA, Spatinl
ligbt mod.ulntion in com-
poun d. senic o n dacto r m ate ri -
nls.

.  U S  0 6 - 0 2 - 9 0  # 4 8 9 9 3 1 8 .
E t i enne  Sch lumberge r ,
Maur i ce  Sch lumberge r ,
Method. and. device for recon-
structing the shape and. posi-
tion of objects in spnce.

r  U S  l 3 - 0 2 - 9 0  # 4 9 0 0 1 1 1 ,
American Bank Note Holo-
graphics lnc, Embossed holo-
grams fonned on hnrd metol
surfnces.

r US 20-02-90 #4902082, Nis-
san Motor Co Ltd, Projector
d.evice for vehicular d.isplny.

.  US  20 -02 -90  #4903314 ,
Grumman Aerospace Corpor-
ation, Single plate compnct op-
ticol conelntor.

c US 27-02-90 #4904033, Fu-
jitsu Limited, Metbodfor con-
stracting hologroms,

. US 27-02-90 #4905202, N-
chard L Scul ly .  Deuct ion
panel and methodfor ncoustic
bologrnphy.

.  U S  l 3 - 0 3 - 9 0  # 4 9 0 8 2 8 5 ,
Canon Kabushiki Kaisha, .EIo-
logram member.

. WO 08-09-89 #8908278, Fu-
jitsu Limited, Polarizing iso-
lotion apparatas ond. optticnl
'i.solator using snme.

o  W O  2 l - 0 9 - 8 9  # 8 9 0 8 8 5 7 .
Toray Industries Inc, Poloriz-
ingfilm.

.  WO 28 -12 -89  #89 I2851 ,
Garcon, Thierry, Widc Visual
Field. Hologram.

.  WO I I - 01 -90  #9000268 ,
National Research Develoo-
ment Corporation, (lnder-

woter inspecilon a.ppafatas
and method.

o WO l r -0 r -90  #9000269,
National Research Develop-
ment Corporation, Under-
wnter inspection opparatas
and metbod.

o WO I l-01-90 #9000270,K^-
chanian, Kambiz, Glass/crys-
tal.-gloss/hollow glnss holo-
gra.rn.

.  W O  I l - 0 1 - 9 0  # 9 0 0 0 2 7 I ,
National Research Develop-
ment Corporation, Comec-
tion of aberuations in holo-
graphic undcrwoter inspec-
tion.

.  W O  0 8 - 0 2 - 9 0  # 9 0 0 1 1 8 2 ,
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of Hologroms.
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teftr,

.  WO 22-03-90 #9002967,
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arion, Apporntus for opening
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For Sale
Collectors

Only

Set of four pulse
holograms of

Peregrine Falcon,
produced by
Richmond

Holographic
Studios.

All same number
(99/100) of limited

edition.

€3000

Phone (London)
08r 675 8626
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Next fssue
Ho lograpbi cs Int ern ntion a/ is always glad
to receive news about exhibitions. tech-
n ical  developments,  new products,
courses, etc. The deadline for publica-
tion in the next issue is l0th September
1990. Please include photographs if
possible, black and white prints or col-
our slides. We also welcome longer ar-
ticles, please contact us first.

Back Issues
All back issues of Ilolographics Interna-
tional are presendy still available, price
d5 or US$S per copy including postage.
Please order using the form, right. Major
articles in each issue include:

Issue l: Commercial survey; Com-
puter-aided design; California focus;
Vignetting; Imperial College.

Issue 2: New York education; Se-
curity holograms; Image blurring part I;
Non-destructive testing; Holographic
movies; Dennis Gabor profiled.

Issue 3: Black and white holography
techniques; RCA final year'show; Holo-
grams without lasers; Image blurring
part II; Danish focus; Full colour.

Issue 4: Pulse holography part I; Ste-
reo photography; Lake Forest; Holo-
graphic endoscopes in medicine ; Canada
focus; Holograms on clothing.

Issue 5: A hologram ofEverest; Stutt-
gart exhibition; The pitfalls of curating;
Largest vibration isolation table; Pulse
holography part II.

Issue 6: Holograms in graphic design;
Colour with DCG; Multiplexing with
CAD and stereo photographs; Museum
of Holography, New York; Alexander's
retrospective.

Issue 7: Recipe for red-sensitive
DCG; Hologram Industries of France;
Du Pont's new photopolymers; New
York summer school; Image correlation
At CIT.

Ad Index
Agfa-Gevaert Limited
AH Prismatic Limited
Chicago Museum of Holography
Crown Roll Leaf Inc
Diffraction Company
Global Images Inc
Holocrafts
Hologram Industries
Holographics North Inc
Holos Gallery
Ilford Photo Company
Laza Holograms
Op-Graphics Holography
Richmond Holographic Studios Ltd
Total Register Inc
UK Optical Supplies
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Subscribe Now!
For just US$25 or -€I5 you will have the next four issues of 1{o lographics Interna-
tional sent direcdy to your address anyrvhere in the world. In future issues we can
promise more afticles on the artistic, scientific and commercial uses of holography
as well as the people who are researching into, marketing and making holograms.
You will also receive a copy of our I99l Directory and Buyer's Guide: a fully in-
dexed list of the people and companies working in the industry.

You can use this form to order a subscription and/or back issues, and also to order
the Holographics Internntional/Mwsewyn of Holography Directory and Bwyefs Gwide
1990. Please tick the relevant boxes.

Subscriptions
I would like to subscribe to the next four issues of Hologrnphics International
(which also includes a copy of the l99l Directory and Buyer's Guide):

O I enclose a cheque for US$25 or -€I5
(US dollar cheques must be drawn on a US bank, and { sterling cheques on a
UK bank, except Eurocheques, which must be in { and have card number on reverse .)

D Please charge my Visa/Mastercard/Eurocard/Access (give details below)
O Please invoice me in US dollarsft sterling (delete one)

I would like to start with issue
(Starts with next issue unless you specifu otherwise. Subs cannot include back issues.)

Back Issues
I would l ike the following back issues at US$8/5 each .............
(For details, see item on left.)

D I enclose a cheque for the appropriate amount
D Please charge my Visa/Mastercard/Eurocard/Access (give details below)
D Please invoice me in US dollars/f, sterling (delete one)

Directory and Buyer's Guide
I would like to order the HI/MoH Director"y and. Bwyer\ Gwide 199O.

O I enclose a cheque for US$20,/fl0 per copy
D Please charge my Visa/Mastercard/Eurocard/Access (give details below)
D Please invoice me in US dollars/fr sterling (delete one)

Credit Cards
O Please charge myVisa/Mastercard/Eurocard/Access

Card number:

Signature: . Expiry date:.............

Personal Details

Name. . . . . . . . . . .

Position

Company or Organization................

Address

Postcode/Zip Code

Country.......

Telephone number.

When complete, please send this form to: Holographics International, BCM-Holo-
graphics, London WCIN 3XX, Britain.

Advertising
D I would like to receive details about advertising in Holographics International
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A.H. PRISMATIC
presents the

HOLOGRAM CENTRE
A Captivating In-Store Display for All Our Merchandise

Best Products . . . The Best Designs . . . The Best Packaging . . . The Best Prices

All enquiries (excluding U.S.A.) to:
A. H. PRISMATIC LTD.
New England House, New England Street
Brighton, Sussex BN1 4GH. England
Tel: (0273) 686966
Telex: 877668 PRISM G
Fax: (0273) 676692

47
A.H. PRISMATIC

Pictured above: Floor Standing Unitdisplaying Film Holograms, LaserJewellery, Laser Discs,
Laser Spex, Hologram Jigsawsi Stickers and Boxes.

Enquiries in the U.S.A. to:
A. H. PRISMATIC INC.
285 West Broadway
New York, New York 1 0013. U.S.A.
Tel: (212) 219 O4/;O
Fax: (212) 219 0443




