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136

o bodHomgds Moombs s dnbogol 0bnbiH®esda,
6035 godmofz00 Sodzgamo Hi-Fi bpgégmhobsfgthgool
3063000Mg0s oo deBMobmgal, dnbogal dbsgamsm-
bosbo hobafgéol dggdbs s abgals, mameg bdol do-
G0mo0 sbhytdgonol, godmegdo.

3ogbodyds ggom3ds sbggy Meogsmndon 3ga-
3o hoFgcol 3thmggbo - 396 Fgbodmgdgmo gobss
09360 NBOm bobaddmogo ©s Fgbobsbow bobom
hobsfgtgools gogdgmgods, 3oy dobsdwy ©s bdols 0b-
70660l dgbmogoBs 0gogg dmgdbommds, Gog dsbsdwy
063ds dobgs 306m3g8mbhozggdl - go®Bdy hoFadoma
bdol ommo dmbgszgo o dghiiyds, Moy NdMOmmE dg-
17dmgdgmo oym obaBy hebsfgtgdoom.

ghmemmgmso dbndgdo, dmmdsdonmo dogbm-
Qmbgdaby o hedFgto dmFymoommdol 3ggdbsd nbgmo
39dmgdggoomo doamdgon asdmoafzos, 6oy, dodo-
08080, B6ObgTmo ,8bdmo homemob” 3génmel n3e3-
Bobrgdd. bgmmgsbo 9©ddndbgdn megl dwzomew od-
my3bgb Mo ascgdmdo d7bgdM0g0 bdgdoby s
bdoyMgdal hofgtal nogemgdsb.

83 3g60medo gohbos obgmo dmFymdommds, M-
dgmbog 30dgGobmob bobdembnmaew dggdmm bady-
Goeé0 bdol hofgée. dob ,bogéwd“ (NAGRA) gfmog-
dMD.

gb  hodfFgegdo  dmmmbgmds  gedm3dgmbgdgamds
Ahyn9b 3ngmband 89ddbs s dobds 3md3sbosd dsmo
boBybhoby s bondgommdnbmgol dGegomo 2ogmom
dm03m3e. ,b03Md“ 39gmbiol ddmomoyd dmmmbyé
96883 60dbogl - ,0b hooFgbl® sbgmo hedfghgdols 3o-
Gy, bgdmos B3gaosmnéo dméddbhonmo
8398nmadmegd0l 3odmambgdeg, Gobo dgdzgmdomsg
hodfger dmFymoommdsl baggmg 306mogodo b
93793030.

,003MOL" 861960l Bsgbohmaumbgdo Fecrdmowggb-
696 bHsboom@nm bdol AodFgé Lobhgdsel 3obmbs s
960358960060 boggmgzoBom Focrdmgdobmgol, 1960-
0060 Famgdosb 1990-006 Famgdedwyg. @mgl s6bgdmdl
83 d6gbols goatymo Hsdfghgdo, Moy oo 3mdn-
mO™O00 batrggdmmil 3hmagbombsmms dmob.

00039 393mambgded 1960-006 Famgodo dmombmgs
393000 ,dmdbol®, 86 gnmol dngomydmmds 30-
bm3odghobmzgol, Moy msgom 38dghosb dmdpabstry



bICM36aad 3 bMBNMAICOIRICN bN3HBI « 3NBMIBMEEIMBS

b3ancgdl hosbdmds. dhydbmmmaonton ©sbggfomo
o dgmey dbmamom mdol EeOmb, bogohmgdol godm
83006839070 38396 gd0 330(Hm3 ©ddd0dbb s
0bgz dmombmggl 3dmogto bagbgbo dmFymoommas,
ddodnggdobs s 837900l baboo.

bdols hoFgérnl, adndsggdoly o seiacdmgonl
©0935bgmo bobhgdgde gogeamgdee dopsw Bgwg-
390l 0dmg308b. 30bmBo godgmgds dmolbdobma dmgy-
@m0, bdmgabgds, Gmdgmog 10 o dg stbdgs god-
OO,

6o dggbgod g3gml, dotggma 1895 Fgml dgogdd-
bo bymom gogghomgdnmo gogdo ,0bsdgmol 39335
»30090™b3m30L“ Jogncgdmoabmzab.

306390 B9MHOEO GoMo 0gm d0(HPM BYOMS
Lobhgdoo. sbgmos gonsto Ggodmbo hatbyhal dog
1899 Fgamb odspgbhgonmo oo 1902 Fgmb gedmpoo-
o bodydo. 30bmegom3dgdo mbomdbhmdshymo ogm.
300093090m@d o 8 3F306g ndo, 3ogtod 86w
Fomgamo.

Jmbz dgmogbds dogyhgogmb, ©oadshgdemo mo-
6gdmyool  bobsggmme,  bognmato
103900l bgmom gogggtoogdnmo 39ebogoo dgbme-
3088, 3om Fmeols, godmsenéo ggdhgdol dombgto -
,3038870mds JngscrBa“ (1902). 306mbymomal bbgs-
dbbgs bofomol gogghowgdsdy mEosghmo dogmo
97domogo.

1930-006 Fangddo, 30ghognmom, 30639mow ©d0-
bg6go byddModham g3gbhms dbhmggbo, Omgbsg bed-
0ggb0sbo Technicolor gohbws, Gm3mal bndddsghnm
h9dbmmmgosdo  godmoyggbgdmes  dbmmmp  g3ghals

dog-mgoho

mM0 3m33mbgbho s gbodmgdgamo ogm ggghms dom-
mmE 398mnonmo 0sds8mbol godmggde.

1935 Fgambs 9g0gdbs ,3msgdémadn“ (Kodach-rome),
Gobog 1936 Foamb dmdyge ,ogaedmmmto® (Agfacolor).
obobo oGt
dz6rdbmondty 93nmbool bodo g3gbom, Gog hzggmgd-
603, »,396O 53omadb” gnmobbdmol, Mmdgmog ©my-
bog godmoygbygoe.

3590 (1gomEmaonm o gdym S0hzm Bow-
3o do0hby3s nmme ©oBbob sbodsgonto ,y3030mgd0

0ym  bbgoslbbgs  gggéobowdo

s bggdo“ (1932), b dbohztgm Lérnmadghtoznsh
30bmbn®ImoE - ,2emdsto mBol gggyboosb® (1939).

5 Haase, Acting, 2003, p. 155.

mM039 3oOMYdYmos godBg, Mm3mol gghmd ©o-
378039006 (hgdbmmmgnd mygsbogmo dmigbgdols
00090 M00.

ym39a0 sbogno godmambgos Fobasoswadymo bo-
00208, 01330, Y39mo bosbmagl mob sbomo magbsdg-
bo Lgal. bfmégo 83 8gdmbggzedog g3gmal ashgbsd
30060b 300093 ©3Fs(gd0mo bBenbsgn dmndobs - oy
870309, Bo3-mgm®0 ool goomgdabsl, gsbsmgdal
996l oo 3603369mmdd 36 gboggdms, sbans o3
bgamboFymgdl Bbdo 53960 bos geEdmyesm ©d b
bbgowolbgs (030l bymbeFymb o6 mbos 893t gomo-
Bomgdo gghol dagmsblo 3obmagotols Jyddzcrdbmons-
6y 539b08g. 938b gotrs, g3ghms b aodmbsgg-
3o M3()0gndo badysmyogool obzgfog dnEomydgmo
0go.

Q9680 30bmb gebgometgdals donbgosgew, dog-
-09m60 gogdgdol Fobdmgos o6 dgFyszgdogms. o9
bg®bl mgbog 69360 d3d™M0 dodstrmogh. Bmaoghma
do3-mgmt g308myol gognddo, bdotsw, Foblbymoal
dmambgdol godmbsoggdo bgedl. ondgs, @omddo
,300MJoM0 mBolb Jaggbosb® dotogomes. offdym ao-
degdnmos bgdos (do3-mgo®) Hmbogmmdsdn, bmmm
Brodenmo Fobrdmbsbgomo getgdm - 53ghood. ol
dog-mgommo dghoe bgmmgbnéo, 8godmgds 0mdasl,
bgmmgbgoolbgmos, 30650000 Mhzggmms d©sd0sbals
bobostdnmo dogozgmmdobmgol.

»1bd  8m0bodbmb, G®3d 1956 Fgml, asdmegds
»0g0mo gghongmab® (Daily Variety) gém-gho gggh-
89, 30009m5060L gedmambgdols gbsbgd  Lhogool
B90mm, gedmpsbomo 3gmbos Lsmogdo - 3obmagoto
33300600l G mddd 7bws, 30gmhobsfg®ds g3t
653 3gp30md gobatmmd 0bobh®0sdo. gesgetmm-
30 Jgbodangdammogdo, ondgs, 30bmaatmo 3¢ dmme.
oegb 39360 godemdb, GmI gomdol goomgds sb-
o, (rmEd 06 330crgds dz06HdEMaMgdTmo gobsmy-
09, 30bmazotols Jotrvgo, oo 23RO ©S bigoos, Y39-
ol Jgydmod. HocvmMmE 8007 309 ©O FOELNMY.
030l doybgosgs, mdgm dgasl 04gbgdm, NEa3mgmo
Ohgos gombgs - Ml 00gd? Mo v3d03L 343900? Mmgme
a6l g 830030 Loyzgmgbme Fobdmoagbomo gsdm-
bobymgded0? dsgoms gedmbeyggbgdgmo 393g6s o3
300b390l mog0bmsgsm 396 N3obgbgdl“’

137



bICM36JaNby By dIENNL 43Ca3daNb badhOdBMANLM dhdddCh « 2024 #4 (14)

3009m53060L 3odmambgded 39360 o3 gosddbn-
30, M030030 (hgmg30Bools ymzgmoeonto hobsfgiyg-
30l dodotrmymgdom, bomm 93wamad Bmgogthomgdds
83 bodnamgdom 30bmb ga@omgdsy ofygb.

93690 Foogdgmo bsbamol gogmmo, VHS 3o0-
©)mBMBY FoEINIdY 30639 Bowda Fbmdo-
mod 303 30 ©P30L JmOynmo gomdo ,0bsmasdts
dsbFogangdgmo® (1970), Gm3gmog g3cebyody 1972
Fomb godmgos, bomm dobmddogo godmogs 1976
Fomb, 8bm 03039 Fomb, Gmogbsg goyowazsdo bomzsbm
»3009MRM90900° hogdzs. 83 gogdhoo sebsbadbogns,
™3 godols goomgds (dwybody Famom sy dm-
bgtbeos, ™73, 30l sbdbmgdaledydt geghrgmy-
0ol 30003 ©bFoMEs 33633090 MM (Hygbmmmao-
760 Fobbgmol bagocrmgdol godm.

33gMoggem  Gg3obme  3Gobhmagé ol 1985
Famob bedobgmgdoms 79660l gogndo ,bolbmols 3mm-
1o gbhm-ghmo d0hzgmmegdbos, Mmdgmog 300gm-
go®By 090030906 ™Mo 3039M0mMBd  FOEIMYdTMO.
83 306mbymsmol goymasdotoggds 0dv3g 3gMomodo
Bogdomo gogoded s DVD ©alggddy dommmeo 2001
Fomb hoofgoe.

dndhoz0 bopdobs s m3hogn®o hedgdwgzol dgdm-
090653y mM3sg0 ggudmBogos gsdmoygbgdmes bgbs-
8o 0bgomo gmgdgbhgdol 8gba@obsw, dmdmgdog Lafyol
goMBY 86 oym.

Fangdol gobdsgammosdo 3m3dobotgdnmmo 3otg-
30l 30b6matBy go@omgdolbsls gedmoaygbgdmms dsgo
gmbo (dog0 boggtrol Jhmzgomom), gobsogsb, ol 30-
bomggotoly Fnddgadbmdostry 53968y o6 spodgdogde.
dobo dgd39md0m, 30b3Gghamo sa0mydals et~
30 (3sbgotrgds) dgbobodbeg gu3gdhl odmgmes. sbgmo
doamds 30639 2mMz sendgd) bdodds 1898 Fomb
3ddmoygbo.

296 30093 1903 Fgamb gogmddo ,,dododrgdamols o-
©0 dotrgs” 9300 dmbbydads 3ozt asdmbobymg-
0089 306256180 mEO3dg0 ggldmBogoom dmdmogo dsge-
6900l 3060700 E8dEM, MM godmhgbogmoym dsghd-
6dmol boan®oob gobgme.

0dobmgol, Gmd gho ggbdmBogosdo dmdMogo g30-
37000 HIOWIMID FORODETIOYE0Y3b0b dgmgdo
3009300 3mbol Fob, bodotm ogm dmddogo bomodo
000Mg7m 30M30 Bmbol 3Mmbhnc0l sbddmm3s.

1918 Fomb 536963 om0sddds ssdohgbdd dmd-

138

630 boedols (hggdbogs, 0bgz g0 g3mbols godmygbgdsdy
0037dbgdmo. gb hggdbogs godmoaygbgl 1933 Fgaml go-
YO d3gModna gognddo ,mhobdshobo.

b0 gembolb dgomeo  Foddmodzs  1930-006
Fangddo ,o6ggomn Ggowom gogdhy®dde“ (RKO Radio
Pictures). mobgno ©ob3s godmoaygbs dmdésgo bopdols
sbgnmo 3960b0s ,ze0bgmgdol” gboddbgmow - o
0gm obgmo goobgmgdo, Gmambogss bogetyg dobols
boF3gbo - gomadda, ,oxtgbs Momdo® (1933).

g0 dahmghl 931m3bol dmmmosb godagnmo
2060l bggbs, GmIgmBog 3obggme asdmoygbs Byb-
Ho© @m0 gmbols 3hmegbo, Goms dggddbs dmdés-
30 bomsdo godobmzgol ,osmosgmo gntoo® (1940),
6 mdgemdog 0d Fomb ,mbzsmo® doomm bayigmgbe b3g-
6989IH00L030b.

mgb oMol 3m3dobsgoobs ©s 3ma3mBogoy-
G mdbmzol, dobromoms, gsdmaygbgds 3F396g 96, Bmg
399mb3gedn, myhz gmbly gowomgds, ol 39dmyads
086900 gb ghmazomhM3560 mbo s bgdoldogto Lbgs
gmbom bogazmgde. gb dgmmeo gogmymo Hggbogol
99939000 goE0mgoom gsddmpHngws ©s obgm batol-
bmdtng dohggbgdmgols dospfos, Gmd dogyhgdmols
035m0 b3330em oML 3m3d0botgdnmo gedmbeby-
mgd0basb gt s6hggb.

9430@obmgol  gbmdogrn  3oBgompho  gBodho
»19300b MM, OGmdgmog sbgzy gbmdomas, mgmby
3500l g39ddo, 960l MMl dmbszggma, mdgmog
3gddbognos dvgamo 3odghol godmygbgdom Mmab
Bgbgamgdol b Logbhomme gehgégdol Jmsdgdoomgdol
dobor{gzoc.

Ha®80bo ,hyzool MM, by gatgo Fmogdgmo
ds(mogol gx39dho domzggmsw 1999 Famb gedmoygbyl
gomddo ,doheogs”. d8b8o smob bgbs, mogbog Hyz0-
940 3096 d0 bgemo dmdersmdom dobtrndmgdgb dmsgzoto
39Glmbozol, bgmb megdy.

2000 goghobes s dsbggbol godmambgded gagdal 3D
3m3donhatnmo abogogol gomydy dospfos. d93¢3ds
o6 0gob, Mm3 93 g3gdholb domggmFystrm mogso Jo-
bl gohgbsl nbFégdl Fob. 1878 Famb goggho dondmo-
200 3oomgdnmo dmncdgbsmo bgbgdol gmbmazsdgdo
Lm0 ,0y3006 Mol gggdhos. gmpmasadgégdol
3396 0033960© ©dY96900m, 3500610238 8g30ms byo-
306 396397030, G™3 3bgbol Imdervmdal ngmnBos dg-
993bs. o7 383306009300, 93 306139 gddmgmbydsle



bICM36aad 3 bMBNMAICOIRICN bN3HBI « 3NBMIBMEEIMBS

0 ,350HM0Ed0“ Jobo sbggFomo 3ot0sbhel godmyg-
bg00l ol bbgomds 120 Fgamos. 93 bbols gobdogamm-
0080 03 gi3g9ddol @ebbbgsggdymaw godmyybgdols dom-

o ghngnmo 35dmbggagoos.

1980-006 Femgodo g3gdhds sgomo dmgs hgmgzo-
Boobo s 30bmdo. 1985 Gl Accept-3s ,dyz00l obm-

ob“ gm3g9ddo dnbogomné z0gmdo ,Midnight Mover®
a0dmoygbs, mdgmBog smdgdos beomm gogatol oo3-
360l gdodmo 360-gtowybosbo dmdhomdnm. dmggn-
3bgdom, 90-006 Femgddo, ga39ddo asdmoyggbgl Ggimo-
d9030, dom 3ol ,GAP Khaki Swing“-ol g3emsdsdo,
6008 Idgbhsn®d gogdydgdnbom bs3obagéo detr-
3mgdol 8gbogho dshtmbgda, Gmwgbsg obobo gého-
3069, sbhgdmbyb.

3g0dmgds 0mgzsl, Gmd (Hggbogs ©s (Hggbmmmao-
760 39b30m0Mgd0ls Fgbodmgdmmdgdo sdmyFacsgos,
doorndghgl omgl, gogérnmo Hggbmmmgngdals bobsdo.
ol gomatrgds s gmggmmagol bosbmgl 33mo308mdb.
B3dot0b0s dmgnm €vdwgbdg 3b0dgbgammgsbo gedm-
ambgdol hodmmgms ©s sgogmo dobsbggomo ngbgods,
60dbgms 36033bgmmdd godobs o3 sbogmds (gdbo3ed
898mgddggd0m 36rmEglgddo, 30b6mb, hgmagzoBools oy
dg0sbogérggdo.
gbgbo:

30gOImo 30bm3adyghgdo, OGmIgmms godmbaby-

o0l botolbo s gobhggomds 1339 ogotogol

303MYJ630IW N WNOIMIOIMO:

306060 gbodmgdmmdgdl;

3D 3m3307hatnmo atogolol Hggdbmmmans;

7D-8D 30bmdtmmggdsool dgbodmgdmmdgdo;

303000 - aadmbobnamgool bpsdomydoo gooo-

mgdobmaols;

ohmbo - domomo Fgbdomgdoweb bhsdomyéo

addmbobynmgdol gosmgoabmaols;

LED odols gsbomgdol bgmbefymgdo, Gmdmg-

303 36wgdphogamo sbsggmgdgb dzgam, ddody o

ddgmagho gmgdhermdmbdatrgdol gebsmgoals bym-

bofFymgdl;

VR - go6rdynomado Ggommdols hggdbmmmans;

30BOImo Hggbmammagngdol dmgmo 3sbiswo, hm-

dgamog 1339 N3gnmgdhog dmdbdstgdgmmomgo-
bog 30 bgamBobefgomaos.

BomEados 030l Esbobgs, oy Grmgme sbegbl hgd-
Beagmmgnd gogamgbsl 30bmoboybdtnsdy, gomdals go-
©O0Y60©db 396 bmabagh 9368bdg 3hmydgosdg.
9333069399, ™3 Hydbmmmaon®o asbgomotgds gssa-
6dgamgol gesmgdobs s doygntgdmoal dgatdbydgools
306 0gdbsb.

3080m0Bsgool dmfobsgy dydbogol, obmgsgonéo
3029(hg00l, 30bml gesmgdobmgol Bggdboma 36rma-
Godmo PO6nbzgmymaobs s bbgs 0bbh®dgbhgdal
30dmyggbgos  ©ogbdetrgdd  3obmmgzalmbgdl goog-
dgmmb ggbdgtndgbhgdn bymmgbgdol o3 ocado s
doygnhdmgol asbboggogmygdgamo 3obm dgbmogseBmb.

Brown, B., Cinematography, Theory and Practice. England, 2012.

Haase, C., Acting for Film, New York, 2003.

Ondaatje, M., The Conversations. Walter Murch and the Art of Editing Film, New York, 2002.

Truffaut, F., Hitchcock, New York, 1985.

139



INTERNATIONAL JOURNAL OF ARTS AND MEDIA RESEARCHES « 2024 #4 (14)

TECHNOLOGICAL PROGRESS AN IMPORTANT
SOURCE FOR THE DEVELOPMENT OF CINEMA

Giorgi Kharebava

Keywords: film technologies, editing techniques, zoom, sound in cinema, colorfulness

for creative innovations.

cinema, but this official demonstration day was
preceded by a series of technological development
stages, starting with the invention of the Laterna Magica
in the 1640s, with Camera Obscura and Chinese Shadow
Theater dating even earlier.

The Lumiere brothers’ invention was preceded by a
motion picture camera created in Thomas Edison’s com-
pany called Kinetograph, by his employee, William Ken-
nedy Dickson. In 1891, Dixon built the Kinetoscope. With
this device, people could watch short, “simple” movies.
The Kinetograph and Kinetoscope were publicly exhib-
ited for the first time on May 20, 1891. During that era,
many technical developments took place, including 35
mm film, which, despite the qualitative development of
digital imaging, is still actively used today.

Strangely enough, the inventions of the late 19" cen-
tury set the stage for the later development and use of
technology that would be found only a few decades lat-
er. For example, 70 mm wide format film, widely used
after the 1950s, was around since the early days of the
film industry. The Henley Regatta footage shown in 1896
and 1897 can be considered the first 70mm format film,
although it may have been filmed as early as 1894. It re-
quired a specially designed projector built by Herman
Casler in New York and had a full-frame aspect ratio of
2.75inches (70 mm) by 2 inches (51 mm). There were also
several film formats from 50 to 68 mm, developed since
1884, including Cinéorama, built by Raoul Grimoin-San-
son in 1900. In 1914, Italian Filoteo Alberini invented a
panoramic cinema system using 70 mm wide film called

] ecember 28, 1895 is considered the birth date of

1 Ondaatje, The Conversations, 2004, p. 105
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The development of film technologies and the creative imagination are closely intertwined. Sometimes creative
thinking gives impetus to technological development and vice versa, technological progress becomes a motivation

Panoramica.

Although cinema has been around for 130 vyears,
cinema—compared to its counterparts—is arguably the
youngest and fastest developing branch of art. In this
short time, the field has reached the greatest peaks of
technological development: for example, within 5-6
years after inception, the earliest forms of editing ap-
pear, with color and synchronous monophonic sound
emerging 11 and 32 years later, respectively, and the
Dolby Stereo sound on the optical path of film 80 years
later. Notably, as part of technological development, the
invention of just one component does not mean progress,
requiring another supporting component to make a leap
to a new peak. For example, the birth of cinema required
the invention of the camera, the chemical processing of
film, the exposure laboratory, projection technology, etc.
at once. Otherwise, its progressive advancement would
be delayed, and it was, since different components de-
veloped at different times. It was necessary to combine,
reconcile, and secure these components.

Famous editor Walter Murch said in an interview:
“Yes, the three fathers of film: Edison, Beethoven, Flau-
bert! It’s an attempt to answer a tantalizing question:
Why did film develop as a storytelling medium so quickly
after its invention? It seems natural to us today, but there
were many people a century ago, including even the in-
ventors of film—Edison and the Lumiére brothers—who
didn’t foresee this development. Auguste Lumiére went
so far as to say that cinema was ‘an invention without a
future™!

“Since Griffith freed the camera from its stationary
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singular point of view, moving the camera has become
an ever increasing part of the visual art of filmmaking.
In this section we will look at the dynamics of camera
movement and also take a look at some representative
ways in which this is accomplished. The dolly as a means
of moving the camera dates from the early part of the
20" century. The crane came into its own in the 1920s.
Shots from moving vehicles were accomplished in the
earliest of silents, especially with the silent comedians,
who didn’t hesitate to strap a camera to a car or train....
After the introduction of the crane, little changed with
the means of camera movement until the invention of the
Steadicam by Garrett Brown. It was first used in the films
Bound for Glory and Kubrick’s The Shining”.?

Notahly, today the disadvantage of the lens, its short
focal area, is evaluated positively, having been seen as
a hindrance a century ago, since it was very difficult to
adjust the focus with the equipment of that time. Tran-
sitioning from theater to cinema, Orson Welles instruct-
ed his cameraman, Gregg Toland, somehow to eliminate
this fault and create a lens for a specific scene, through
which everything would be in focus. It was not an easy
task, but the cinematographer successfully developed a
special lens for Citizen Kane (1941), laying the foundation
for the use of so-called Deep Focus in the cinematogra-
phy of the 1940s and 1950s.

Another invention unusual for human vision was so-
called Zoom, or the ability of the lens to change the focal
length during shooting. The first true zoom lens, which
maintained near-sharp focus while the effective focal
length of a converging lens was variable, was patented
in 1902 by Clile Allen. The first zoom lens appeared in cin-
ema in 1927 in the opening scene of the movie IT. The first
factory zoom lens came out in 1932 with Bell and Howell
Cooke’s Varo, which had a 40-120mm lens for a 35mm film
camera. After this invention, zooming was actively used
in films from the 1940s and 1960s. This progress was fol-
lowed by the birth of a new technique in cinema, dubbed
later called as Vertigo effect (aka Dolly-Zoom). This saw
is a simultaneous, opposite movement of the zoom and
the carriage-rail. For example, if the image is zoomed in
through a zoom lens, the dolly moves away from the sub-
ject. Inhis iconic Vertigo, Hitchcock’s used this technique

2 Brown, Cinematography, Theory and Practice, 2012, p. 210
3 Truffaut, Hitchcock, 1985, p. 137.

for the first time. From the Hitchcock interview: “l always
remember one night when | was terribly drunk in the Al-
bert Hall in London and | felt as if everything was slipping
away from me.”* In 1940, when he was shooting Rebecca,
he wanted to visualize this feeling at the moment when
the main character’s heart breaks and falls to the ground,
but he could not think of how to do it. To get this effect,
the problem was to hold the subject in one position (to
scale). This idea did not leave Hitchcock for years, and
only during the shooting of Vertigo was the cameraman,
Irmin Roberts, able to do it. Since then, this method has
been used by many directors.

Today, the use of zoom is quite rare and unpopular,
though still common in television productions and doc-
umentaries. A similar step forward was the invention
of a film editing device that greatly improved the pre-
viously simple method of cutting and splicing film with
scissors. In 1917, lwan Serrurier created a device used to
watch movies. It evolved into the Moviola tool in 1924 to
be known as the first film editing device. It was recog-
nized by major movie companies, being in use until al-
most the 1970s. In this case, too, it is conceivable that the
installation was developed and based on the device of
film projection (individual projection). One invention be-
got another, and both were preceded by the engineering
structure of the motion picture camera. If, after passing
through the lens in the film camera, the beam of rays is
captured on film, in the film projector, the reverse pro-
cess occurs: the beam of rays passes through the film
and spreads out on the screen through the lens.

Advances in computer technology in the 1980s-1990s
gave rise to non-linear digital editing (NLE), a much
simpler way of editing than the earlier linear ones. Al-
though not hailed by many editors, its use has gained
attention in the editing industry due to its advantages.
Editroid non-linear digital editing was developed by Lu-
casFilm in the 1980s. People preferred it over inventions
like Moviola because it was much more convenient, with
easy-to-pack pieces and ultimately better results. Unlike
the analog process, it required no film cutting or pasting,
since everything was done digitally. The advancement of
this technology also happened quickly in time, although
it depended on the development of computer technology.
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The latter consists of collective components, and it is im-
portant to quickly refine each of its parts so as not to de-
lay the development of other components. For example,
increasing the power of the video card of the computer
requires power of the main board and processor, also
increased RAM and storage speed. All components are
interdependent; and, if the development of one of them
lags behind, the whole machine falls short.

The parameters of modern editing computers grow
and shrink alongside camera resolution and data storage.
It is safe to say that today film editing no longer requires
a large, stationary computer, but it is quite possible to
create a high-quality film on a modern portable comput-
er. While requiring an entire industry in the past, now it
is possible to produce a film at home, a way to create
myriad types of productions.

“Within fourteen years of its invention, film gram-
mar is being determined in The Great Train Robbery—the
cut, the close-up, parallel action—even while social and
economic changes are helping integrate cinema into the
pattern of people’s daily lives, and making the whole
thing pay for itself. Within another dozen years, the fea-
ture film was almost as we know it today, thanks to D. W.
Griffith and The Birth of a Nation. And then synchronous
sound was added twelve years later, virtually completing
the revolution.” - Walter Murch says*.

Although the first sound in cinema appeared in 1900,
it still did not involve synchronized sound recording,
something that took a whole decade to achieve. The first
important steps in the direction of sound cinema were
taken in the late 1920s. Initially, sound movies containing
synchronized dialogue, known as talking pictures or talk-
ers, were shorts. The earliest feature films with record-
ed sound included only music and effects. The first full-
length film with dialogue was Alan Crosland’s The Jazz
Singer premiering on October 6, 1927. Its creation was
facilitated by the existence of Vitaphone, the leading
brand of disc recording technology at the time. However,
the so-called Sound-on-film soon became the standard
for talking pictures, i.e. sound cinema gradually replaced
silent films. The next step in the development of sound
cinema was to make recording equipment smaller and
lighter so that, instead of recording only in studios, it was
possible to go outside and record available synchronized

4 The Conversations, 2004, p. 108.
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noises.

Audio recording progressed significantly after 1945
in the form of a magnetic tape recording. The technology
was invented in the 1930s, but was only used in Germany
(in radio broadcasting) until the end of World War II. The
Magnetic company made another major leap in the audio
direction: indeed, for the first time, they noticed that the
audio quality of pre-recorded radio programs was virtu-
ally indistinguishable from live broadcasts.

From the 1950s onwards, magnetic tape quickly be-
came the standard audio master recording medium in the
radio and music industries, leading to the development
of the first Hi-Fi stereo tapes for the domestic market,
multi-channel recording of music, and the release of disc
as the primary audio master media. The magnetic tape
also revolutionized the recording process, allowing for
much longer and more reliable recordings than before,
and offering sound engineers the same flexibility that the
tape had previously given to film editors: easy editing
and mixing of sound recorded on tape, which was simply
not possible with disk recordings.

The creation of both lightweight, portable micro-
phones and recording equipment led to creative ap-
proaches that largely emerged during the French New
Wave period. Creatives easily afforded to record natural
sounds and noises in the real environment.

This period saw the creation of NAGRA, a device
recording natural sound synchronously with the cam-
era. This recorder was first developed by Polish inventor
Stefan Kudelski, and his company won many awards for
accuracy and reliability. Nagra means it will record in
Polish, Kudelski’s native language. In parallel with such
recorders, the invention of special portable batteries
was in progress, through which the recording equipment
could work in field conditions.

NAGRA brand tape recorders were the standard
sound recording system for film and single-camera tel-
evision productions from the 1960s to the 1990s. Today
there are digital recorders of this brand, which are very
popular among professionals.

The same invention in the 1960s necessitated a spe-
cial box for the motion picture camera that would sup-
press noises coming from the camera itself. Cameras
that were technologically sophisticated and undersized
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by necessity during World War Il became heavier and
again required powerful support equipment in the form
of tripods and cranes. Today’s sound recording, process-
ing, and playback systems produce much higher results.
In the cinema, you can hear surround sound, which is
spread over 10 or more channels.

As for the appearance of color in cinema, the first
hand-colored film, Annabelle’s Dance, was created for
the Kinetoscope audience in 1895.

The first color film was an additive color system.
Such was the one patented by Edward Raymond Turn-
er in 1899 and tested in 1902. Motion pictures were or-
thochromatic, showing blue and green light but not red.
Georges Mélies offered viewers hand-tinted versions of
his own black-and-white films, including the visual ef-
fects pioneer A Trip to the Moon (1902), for added value.
Twenty-one women worked on coloring different parts
of this film.

In the 1930s, the subtractive color process was prac-
tically introduced for the first time, when three-layer
Technicolor was introduced, whose subtractive tech-
nology used only two color components and could only
reproduce a limited range of colors. In 1935, Kodachrome
was developed, followed by Agfacolor in 1936. These
were coated with three layers of different color-sensi-
tive emulsions, commonly referred to as the color film,
a term still in use. Walt Disney’s animated film Flowers
and Trees (1932) and The Wizard of 0z (1339) are consid-
ered the first films made with such technology. These
films were shot on film with color processing technology
identical to today’s processes.

Every new invention is a step forward, but with every
innovation comes a new puzzle. In this case, the appear-
ance of color brought additional concerns to the cinema:
if before, when shooting black-and-white film, the shade
of lighting was not of great importance, now these tools
had to convey accurate color, and at the same time, dif-
ferent types of tools should not break the color balance
on the light-sensitive layer of the film. In addition, it was
necessary to refine the optical means to accurately con-
vey the colors.

Despite the development of color cinema, black-
and-white film production did not die out, and many au-
thors still use this method. Some use B/W scenes in a

5 Haase, Acting for Film, 2003, p. 155.

film, especially to convey memories of a bygone era, but
the 1939 film The Wizard of Oz does the opposite. The
present tense is shot in sepia (black and white) tones,
while the fairy-tale imaginary environment is in color.
Today, on the contrary, black and white is very artificial,
one can say artistic, because it is unusual for standard
human vision.

“It’s interesting to note that in 1956 the entertainment
publication Daily Variety had as a page one headline,
‘Film Is Dead!’ above an article announcing the invention
of videotape. Certainly, videotape changed many things
in the entertainment industry; it broadened the possi-
bilities. It did not, however, kill film. Today many have
the opinion that anyone can make a movie, now that you
don’t need expensive lights, film stock, a large crew, and
a studio. Just pick up the camera and shoot. The ques-
tion remains the same regardless of what medium you
use—shoot what? What is the story you are telling? How
is that story best represented in images? An easy-to-use
camera does not answer these questions by itself”.

The invention of videotape made things easier, ini-
tially in the direction of daily TV recordings, being later
used to make movies. The Young Teacher (1970), Kim Ki-
duk’s Korean film, was released in 1972 and was widely
released in 1976, the same year that home video players
went on sale. Notably, the movie was shot a few years
earlier, but its intended distribution took some time due
to the need of technological progress. The horror film
Blood Cult produced in 1985 by American director Chris-
topher Lewis is one of the first to be shot on videotape
with two Betacams. The video rental of this film was
quite difficult during the same period and was only re-
leased on DVD in 2001.

Before the introduction of moving masks and optical
printing, double exposures were used to introduce ele-
ments into a scene that were not on the original tape.

For years, a black background (with a piece of black
velvet) was used for composite shots on film, since it
does not print on the photosensitive layer of the film. In
this way, covering (masking) specific places gave an ex-
cellent effect. George Albert Smith was the first to use
this approach in 1898.

Backin1903,inthe film The Great Train Robbery,Edwin
Porter placed a moving train in a double exposure window
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in the main image to show the train leaving the station.
In order for moving figures in one exposure to actual-
ly move in front of the captured background in another,
a moving mask was needed to block the outline of the
background in each shot. In 1918, Frank Williams patented
the moving mask technique, again based on the use of
a black background. This technique was used in a 1933
American film, The Invisible Man. The blue background
method originated in the 1930s at RKO Radio Pictures.
Linwood Dunn used an early version of the moving mask
to create transitions, such as the windshield wiper in F/y-
ing Down to Rio (1933). Larry Butler is credited with the
genie-out-of-the-bottle scene, in which he first used the
exact blue background process to create a moving mask
for The Thief of Bagdad (1940), which won the Academy
Award for Best Special Effects that year.

Today, combining and compositing shots general-
ly involves shooting against a green or, in some cases,
blue background, and then cutting out that homogenous
background and replacing it with any other background.
This method has been greatly simplified through digital
technology and has reached such quality indicators that
the viewer’s eye cannot distinguish the real shot from
the combined image.

The well-known visual effect of bullet time, also
known as the matrix effect, is a time-lapse created using
multiple cameras to give the impression of time slowing
down or stopping altogether. The term bullet time or the
so-called Matrix effect was first used in the 1999 movie
The Matrix, in which bullets fly in slow motion over the
head of the main character, Neo. This invention by John
Gaeta and Manex achieved the effect without 3D com-
puter graphics. Not many people know that the origin of
this effect predates the emergence of cinema itself. Pho-
to Phases of running horses taken by Edward Muybridge
in 1878 represent the bullet time effect. By placing cam-
eras side by side, he changed the perspective to create
the illusion of the horse moving. In fact, the difference
between this first invention and the use of its refined
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version in The Matrix is 120 years. To date, there have
been only a few cases of using this effect differently.

In the 1980s, the effect found its way into television
and film. In 1985, Accept used the bullet time effect in
their music video for Midnight Mover, where they de-
picted a part of the guitar solo playing in 360-degree
motion. Later in the 1990s, the effect was used in com-
mercials, including the GAP Khaki Swing commercial, to
momentarily fire up the happy wearers of khakis as they
bounced off each other.

It can be said that the possibilities of technology and
technological development are inexhaustible, especially
today, in the age of digital technologies. It is evolving,
always offering us something new. It would suffice just
to list a few recent important inventions and it is easy
to see how important this new technique has become
in creative processes, in cinema, television and media
space alike. these are:

digital film cameras, whose image quality and reso-

lution already exceed the capabilities of film;

3D computer graphics technology;

7D-8D film projection capabilities;

Gimbal for stable image capture;

Drone for capturing stable images from high points;

LED lighting devices, which practically replace old,

heavy and powerful lighting devices;

VR: Virtual Reality technology;

And the entire cascade of digital technologies, which

are already available even to ordinary users.

Itis amazing to see how technology is impacting the
film industry, from making a film to projecting it on the
silver screen. Undoubtedly, technological advances will
continue to transform the way movies are made along-
side the viewer’s experience.

The use of advanced visualization techniques, inno-
vative gadgets, software designed for cinematography,
and other tools will help filmmakers continue to exper-
iment in this field of art and offer viewers stunning cin-
ema.
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