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AOSTRf\CT 

This is the second of a fOllr 'lolume I'lork entitled Y.i5lC!o ~~~?J)ort 

in the Criminal COlll'tS. It offers the potential court user rccol\1ll1endntions 
----~ 

concerning video system performance rc~uirements and equipment features. 

This volume is especially llscful to courts promulgating video r~cording 

rules and procedures, and court ~drninistr~tors involved in cqllipment selection. 

It summarizes video systerl1 components, their relationships, and availability. , 

Di SCliS 5 ion i'nc 1 udcs recom:J1cncied rna i 11tenll ncc, s tor'a qe, and ha ndl 'j ng pl'occd\,ll'C! S , 

. and the effect.s of env;l'om:wnt on system selection. This. voluml3 analyzes 

av,dlab1c vendor services) gives examples of l'ecomrnended v'ideo system 

configurations for specific legal recording applicatjons, and lists specific 
" 

brands of equipment like1Y to be considered \'Ihen selectil\9 a video system. 

)', 

'. 

" 

,'/ 

:.' . 
I' ! d...

~ 
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I • lIf1I,(JDUCTl 011 

Hhi.lc securing video (\ppl icat"ions to Cllll'"ify 't.he lC!~lal issues and 

procec1urul problerns surrounding lise of video tC!ci1nol,09)' in cl'ililinal courts, 

/Iluch experience \'ws compiled concenling video equipment useful to courts. 

Proj,ect design. included ct systC.'tnutic inquiry "into: dVrJ.i1ublc video Iwrc!\'wre 
, \ 

and vendol' services; the legal envil'onnlent in which video technology I'lould 

be applied; and video equipment oparating charactoristics and features 

most suitable for court l'elatcd recording. The infcJrlnution thus obtained 

has been annlyzed and usee! to pl"cpure this UsCt'S Q~id:; .!-..9_ Pcrfol'l1;ancc 

Stanclat'ds and Eoui Dll:cnt Costs. _--'--=--':"::" __ I ! 

This Users Guide: hilS been prepared to give court decision l;lakel's, 

such as coutts \·lith rule-making authority and COUl't administratol's involved 

in equipment selection, sufficient familiarity \-lith 'equipment and oper'ating 
. " 

considerations-to,allow knowledgeable decisions to be maUc When promulgating 

rul es an~rocedures, l'egurdi ng vi deo recotdi ng ~ I,and "when sCI ecti n9 and 

usin~ video systems.l Probably t~e most important feature of this~volu~e 
" . 

is inclusion of a set of recommended performance requirements and equipment 

features needed for video recotding in the legal environment. These I'ecommendatic~s 

, allO\'l the user to properly subordinate the selection and use of'video 
" 

equipment to, ttlelegal cbmmunity',s objective's for such l',ecording. 

The size of the volume does not allow room for full explanation 

of every tcclinical term used. Hany electronic or in-trade terms arc not 

definc~d herein; detailed '(!xplanatio"ns fot such terhlinplo~JY can be found 

in Volume 1V (Equipl'lent Technical J\nalY~.:L~·(lnd U"SC1' E>:pcrience) of " this 

., . . . ,v -, -
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report, \'thich gives tile rCildel' a more dcta'ilcd (Jiscussioll of video sysL(~1Il 

components, features, opcr(lting characteristics, and environmental and system 

design consiclel'ations. Discussion of the rJl'ojcct l'oc~rdin9 C):p[~I'iQncr. I>tlSC 

from "'hich these I'Ccol:l:nendatirms arc cll'al'/I1 is left to Volunle I (Proiect 
--~--

~umnary) of this repol't. 

i:ll!.9. [guipment Costs is illiportant bccause it I'rill affect the qual'ity of video 

recording Pl'oc!uction. This quality, in turn, I'/ill affect the responses 

obtained from participants as I'lel1 ClS from ilppellate courts; these appellate 

court~ will ultimately dctennine the legal acccptability of and procedurdl . \ 

requirements fOI' sLlch l'ccol'uing, and as such should sec vi.deo reconif:'cl PI'OullctS 

at that level of quality which most accurately delilonstratcs the potential 

of the medium. 

>, 

.. ' 

, -2-
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, 
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I I • pmr-OIU,ll\1lC E HEQU I HCIKlrrS/ rQu I PI,lUIT FEfl,TURCS 

A. 

For it video system to hClve value, nftcr it har,' met thc legal'I'cCjlfirclmnt ' 

of not interfering \'lith an individual's ri~lhts by "its usc, it must ue 

ab 1 c to produce a true and (lccura te I'CPI'oduct i on of \'!hu t oc::clJl'l'cd. Thi s 

becomes the objective of vidGO l'ocol'cling in the lcga1 cl1vil'omnent. This 

object; ve can be ach; evec! through development of a series of pel'form(U'lco 

r~quirements for video eqLriprnent Llsed in legal applications. Such performance 

require~1ents must not only t(lke cognizance of the tcthnic(ll aspects of 

. achieving a tnw and accutate recol'ding, but must also encourage developlilcnt 

of a practical and cost-effective implGmentation ffiechanism for transfer 

of videotapes and equipment between users. 

, Experience gained during the Video Demonstration Project provided 

valuable compadson\ and \'lorking.knol'lleclge of video comp6nent types and 

brands, g.nd theil' particular uses for legal appJicati"ons. This experience, 

coupled \'lith guidancb and commentary from the project's Video Advisory 

Committe~ and othel' membcl's of the legal cOrolmun"ity, has aided project 

staff in identifying equipment performance requircments which would best 

meet the ovcrall oDjective fot' video rcc~l'd;ng in legal applications . 

Reco~nended ~erfQrmance ;equiremcnt~.are: 

* E9 ui pn;ent StancliJrdization/Compat.ibi,l ity. , A tape prqdu,ced-

on one system must be able to be playcd back on other systellls, 

even other man,ufacturct" s systems, and system cOIliPonents must 

have a degree of interchangeability ~etween systems. This 

approach allo\'IS pl'tlc.tical unci cClst-cffccti\'c' trunsfcr of" vi dcotilpcS 

and cqui pmcnt I~Qt\'lecn·lIsc!t's •.. 

!"3·: 

~"~i· 
.. ", .. L--_______ _ 
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Assllr(lnC(~ .9f_~~,!'~!~QJ)(~riJti(l!}.' The equilJlllont 1I111fi"L prov'ide 

. aSSlt.l'c:'nco to the oporutol' tlllIt \'/hat i!: occ:unin9 'is boino 

preserved on vi dcotilpc. Th i s offers illl on90i no nWC:IStire of 

systcln rc~l i lIbil ity unci tlCCUl'[\CY. 

Eu~l~~~<:?il!11!i()n ... of_1.c:!.~~in51.' The systl'm lilust produce a 

vid.cottlpe in \'Ihich unat,rt:llOl'i7.cd chlll1ges ilro cusily I'c-:cognizcd. 

Th; s prov ides SeClll'ity for t:h(; med; lim, und presel'v,c'S II its i ntc:grity. 

Faithful> Cleur, clnc! [i"!silX Unclerstancli1hlp Video and (\udia 

Rerr.odl.!.S.~:;on. The system must faithfully I'ccotd and rlay bacl~ 

an event at aqua 1 i ~y 1 cve'l tlla t USSUl':CS product; on of a vi dcotapc 

\'lith clear and easily understc::ndal;lc video Clnd a.uclia iflfol'mation. 

This is a mcasul'C~ of the tl'lIenC'ss of tile pI'oduced v·ideotapc. 

-4-

. , 

1/2 iDS.b. I.!.!hl-~ f~~J1F.1 tis recommended for a,dopti on by COlll't u!:crs, 

not beciluse of a super; od ty in format) but because 3/~ ; ncll VTHs 

currently available do not possess .features nf'.ccsstlry to IIlce.t sUlto,d 

perfol'mancc requirements, as "Jill be Sc.:C!I:1 in the ensuing d'iscussion. 

1\ survey of available equipment in the 3/4 inch and 1/2 'inch 

forma ts shO'.'led tha t both fornlu ts 'j nc 1 ude vi deo tape recorders I'Jith 

color and black and \-:!lite recording cupiluility. The 1/2 inch Uf\J-

1 color VTRs cost only a few hundred dollaps more than cOlllpa1'ablc 

black and I'lhitc VTRs s \"hile ull 3/1: incl! cas~e.tte VTHs possess colol' 
, . 

capability because they were originally designed for consumer use 

and off-the-a i r l'ecal'eli n9. A close look at col 01' cuil1C!ras) for eitl1el' 

format, reveals operational characteristics \,thich do not lend themselves 

to leoal application usage. Not only are color cameras five to ten 

times as,expensive as black and \'!hitc cameras, but.: they also require 

accurate adjustment, an extensive amount of li~ht, and certain iypes 
~. 1. 

of li?ht for afcurate ~nd c~nsistent color reproduction. Although 

this lighting can easily be set up in a studio situation, it is likely 

to be extremely distracting if recording courtl'oom proceedings: Because 

of these dra\'/oacks, it ·is recommended that legal community users stanclanli7.G 

on black and white reproduction. - , -~~ 

,-

' .. 6-' 
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1\5~,urC\nc:c, of Svstr-rn Oe..(>l~Clti(ln -------_. __ ... _-- ----
I\n unnoticed CCjUiPilicI1t fui1ul~G rnnYlllC'ul1 the loss of invtllulllJlo 

cl'iminal testimony or ov'iclenco. The state of ,the ort of common fonnnt 
, 

(3/4 inch cassette or 1/2 incl; EJI\J-l) video ti1r)(! rocorders cloes not 

pl'ovide fo!' monitoring v'ideo Ol~ audio signals c1ul'ing recording. For 

coul'tS) thi slack of output man; tol'i nD cupabi 1 i ty is a ser~;~ ous ;, nodcCjuacy; 

'ho".:ever) signal strength meters) fol' both video lInd audio si9nals~ 

should pl'ovidr. rcasonablr. aS511l'ancC! dutinSI recol'cling and playbi:tcJ: 

that all system components arc v/ol'king prop'orly. Test'in£j of tho system 
, , 

prior to record'ing should provic1c fUl't!ier as,sllr(tnce t,lwt the system: 

is \'iol'king at that tilllC. 

A video signal strenqth meter on the VTf3..is tho' only discl'eto means 

available for checl~ing the video components of. a system while recording. 

AJthough problems \'Iith'video components seldom arose duting project 

applications) \'Ihen thcy did the video sisnill strength meter gave the 
....---

first indicat\on. During,one experiment i~ video recordin~ coutt , 

pr.oceedings, many lights in the coul'troom'ceased to function b(~t\-I\.~on 

recording sessions. This WfrS noticed by the bp~rator when the video 

strength n~etCt' registel'ed oelo\'l the optimLllll level. Truo,' the program 

monitor/receiver ci~so display~.a loss'of video signal, out it is not 

as'discrete a method of cOnlpal~ison as a video signal strength metcl'. 

None of the 3/4 inch cassette VTRs an'r.j 'on ly three bl'ands of 

1/2 inch [IAJ V'fRs' incorporate the video stl'cnsth meier foaturo. T\,/O 

of these, (Pdnasonic and Conc.ord) incll:1dc:'in their VTRs one signal 

strongth metc)', \'/hich is s\'litcllllble fl'on'l ul:dio to vi,clco. This 

c· 

-7·, , 

arJ'angcrnont) u HllollUh bettor than 110 motol', rcqui'I'CS tho 0pCI'il tOI' 

to continllJlly svritch IJCt\'lCen signals to adequutelY,monitor botll 

video lInd iwclio sign~ls. Often an'operator \1i11 be too busy wHh 

other functions to 'p(n~form this system brcul:do\'m. The other b!'nnd 

incorporates a sepal'ate video signal strGllgLh mete!' 'into, olle of its 

VTRs (SOllY I\V36GO); the mete!' in this Ilwcll'in,e's video circuitl'Y is 

,located just before the rocord IlOud amplifier'. This location rwovicles 

stl'Ol1g aSSUl'al1ce thltt the video components in the systern arc \'Iol'l~ing 

properly. Because of tl1'is foatul'G, the Sony tlV36S0 sl,ould 08 givon 

strong. considel'ation when selecting a VTR f,ol' 1£:: £1 a 1 clpplications . .It 
, 

should be noted that anotl1el~ Illaciline, although not available at this 

date (Panusonic ilV31 GO), wil'l include a scpal'a-tc video signul strength 

metel' w'j til its fea tUI'C:S. 

\ 

In a mult1-micl'opllone system, the audio rni>:c:r should inc,lude 

,a 's i 9na 1 '.Stl~en8th meter", i !ldi yi dlla 1 rni cl'ophone 1 ev~l controls) and 

, ~ .h~'dphone output. , These featllres enable the opcr'atol' to monitor 

' the incoming a~dio signal and set the relative volume of each microphone 

as ,neoded. Examples of mixc!'s with these features are the Shure MG7 

and Sony r·1X900. In addition, an audio siqrral stl'e!lnth metel' Q!l.the 
I 

VTR pl'ovicles the same type of e,SSU1"anCe that, alldio cornpol1C:!nts al'e 
,,' 

., functiorTing, ~ropel"ly uS does a 'video signal strength metel" in the 
, , 

V,TR fot" video components. I\s of this date no 3/4 inch cnssctte VTR' 

includes an audio signal strength meter; almost all 1/2 inch EII\J-

1 VTRs 'incoq~o!'ate.this feature. 

The need fOI" these audi 0 fea tUl'es has been- d£:1ll0ns,tl'a ted mpny 

times during the pl'oject. In pI"oject l'ecorCling situJtions \\'hQI'C tile 

," 

.. ,-l'o·-...u 

., r · 
."'.:1' 

.... 4 .. ,,_ 



3. 

pres,cncC! of considcrable IlUckground noise did Ilot permit usc of f\GC. 

the hcacJp'!lOnc and calH)l'atcd signal stt'cnyth !lletcl' on the audio mixel' 

\'ler(: both used to alter microphone VOll/HiCS I'/hen pilrtiC'ip(lnts raised 

Ot dropped theil' voices sudc.!er~ly. The audio ~;i911i1l strength meter 

on the VTR I'las used when setting up a systern to help select microphone 

placement Clild locate noiSe! or interference, tlnd during r,c<;.ording to 

,i nsu)"e acceptable aue! i 0 i npl/t s i gnu 1 s LI'Gngth to a poi nt just before 

the record head. Further, location of control, equipment often \':ill 

not pel'lilit use of a 

because of acou3tic 

program rnonitol'/l'cccivel" to check nricrophonc volume 

feedback p,roblerns or pqJxirnHy to participants; 

usc of the metel'S is mandato}'v ,'n tl','s s';tu;,1','on. '" ' "... Tq illust.rate s 

during one such recording constra,'nt a rrll'cl'opll~ne . t t db' \\Ia~ ,no - -urne 'ack 

on afte'!' off-the-record discussion; this ,,/as notc::d ii1ii1ledi'ite1y by 

the equipment operator by viel'ling his Clud-io signal strength meters. 

Easy Recognition of Tampering 
~ 

• / Use of an l intern a 1 iE!l' t he vi d eota ro" i ts~ If) .t i mi n9. de vi ce in the 

v1d~0 system \'Iill insure that any, tamperil~g with the video record 

\~ill'bc easily recogll,·zed. 1\ • t l' ' tin ,n erna tlrning device will also provide 

a'system-independent indexing source that will ~nsure that information 

recol:ded on ,one sy~.tem can be ,.!=as ily referenced \'111 e I,' pl uyed buck on 

the sy'stem 'of another manufacturer. ,Also, t1!hen edi ti ng pl'e-recordec! 

rnaterial~ use of an internal timing device provides a mOl'e accurate 

means of indexing edit points than a VTR. counter'. 

" • a s ll~ acl~grouncl In single 01' even two ccJmera St~dl'O a.ppl"C"c"tl'ollS.' . 1 b 

~19Ck "lith a clearly ·visible sl'leep s-oc~n~: halld CCln pl'0vidc an ah!Uys-

,in-tile-picture intel'lhl.l t;lllillg (If'\'l''~''''. Th' tl d I '-' "... 1 S IiiQ' 10 ~ wI'lever', bccom05 

... 9-

f 
" 

II 
i 
1 

inadequl'ttc fOI' liwny appl icatiol1s b(~cause cnmel't) 1I1~vcll1enf or switching 

\,/i11 ttlke tile clod~ out of the recorded picture, thcl'cby losing the 

reference base. Usc of un external vidc!o component, u time/date gellel'utOl', 

\'/i11 overcome this potential probl~!rll by SUPCl'ifilPOs'in0 a d'isl;la)' o~ 
. . 

the date tlnd time the recording is taki1l9 place onto tile tecot'ded 

scene. Variable placemont of the C!ispl'l)' 'is available: on sOllle 'generators, 

such' illa t it can be put at thQ vel')' top 0)" bottolil of tile rilorl'itor screen, 

or even -in the blanking signal (there ',lay not be! enough room in the 

blanking space for character sizes of so:ne t,imc/date generators (an 

example of one that provides IJotl1 val'-j(l\)le ch,H'actel' size and placement 
\ 

is the Odetics VTG-33. 

Video pl'oclucJdon dur'ing the project shm':cdtllc usefulness of a 

time/elate gencrato!'. During the video recording of a trial in st. 
Johnsbury, Vermont, a log of important evonts (objections, etc.) was 

. ' \ : 

. made using the digital countet on the l'ecol'ding VT'R, a Sony macl~ine. 
/" ' 

During duplicafion it \'las discovered that'the digital index of 

Panason;c machines dfffered from those of Sony (a Sony VTR and Panasonic 
, 

VTR \'I01'e used together to duplicate). Consequently, this log WllS not 

accurate whenever played back on'a non-Sony ~uchine (all VTR counters 

exhibit this, lac'k Of interchangeabi'lity, unles~ two btands arc made by the 
, . 

same manufacture!'). A duplic~te log hlld,to be !nude and indexed to the 

Pansonic digital countel'. The use of a time/da~e generatol" in later 

video production eliminated this type o~ probiem. 

As anothcr e>:arnple, editing of pr~-l'ecol'dcd testimony dlU'ing tile 
, ' 

eal"'Y stages of the dcmonstl'ution, PI'o:jcct involved indexing 'edit points 

to the last' \'lOrd of the 1,(st Dcceptable l,iJtel'iu1. lH:fo)"e un ed';'t ilnd to 
. ' .. ,,, 

r k 

" ", .,' ,~ ~ 

,~~ t " 
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~he corrc:.pondill9 nUrhi)CI' 011 tlw diuHal count,ur of the VTR. This process 
, , 

ViaS time conslIlIling lJucause of digital counter i'll\lccurllcy. In later 

edits D time/date gencrator providqd it marc a~curatQ (to-ttI9-SCCOlld) 

log of the index point, saving much ecl'it5ng time!. 

Fa ithfu 1, Cl (;.,\ r, a .ne! F.a s il y Uncl(!r·s_~5~I.~(~i0) 15:"'.11; cleo __ iln.c.Lb.ld i.9J~~ rro~~lc t_i on 

Fa i thful production is of utmost iinporti'lllce in the 1 ega 1 use 

of video technology. Thc presence of intcl'fcrcllcc in the (ludio or 

video portion of the tape is tiring to the listener, and may causc 

confusion and distol'tion of a recorded ev(!nt .. !·'ioreov8r, the loss 

of vital" infol'mation because of video noise Ol~ audio distortion cou\ld 

calise errol' in trial proceedings and delay cl'"ini'ina1 case processing. 

, Recording systems used for:,lcg<ll applications filust have features that 

will assure a production that is a truc, clear and easily understandable 

reproduction,of both the video and audio portions;of an evellt. 

The video components of a system mllst compine to produce the 
~ , 

best possible ~icture. Since a sync source (control signal for camera) 
. 

\'lith 2:1 intel'luce \'/il1. generate a more detailed video picture thttn 

one \'Ii th l~andorn i ntet' 1 ace, it is recommended' tha t a 2: 1 i ntel" race 

common sync:.. source_ be lIsed. In a single camera system, this recommendation 

can be.satisfied by means of a 2:1 interlace s'Ync signa" internal 

to the 'camera or directly from the VTR .. Exumple~ of cameras ~.'hich 

have 2:1 interlace internal sync (l.re Panason'jG 'IN241P and Sony t,VC3210. 

FOl' lllulticamel"Cl operation, the sync source must be common to 

all cameras: If it is not, as was the ca~e during one recording appli

ctltion c.wly in the project" s\,/i'tchil;g br.t\o,t80.11 1:\-:0 sr.lf-dl'iven can;r~ras 

\'/ith internul 2:1 intel'lnc.c sync \'Iill cau!.,c interfe.l"Cmcc, called "£jlitching" 

~1l-

-

an cI po S sib 1 (~ II V 81' tic a 'I roll II • Tid s pro[; 1 eln is Q 1 i Ini nt.t ted by us·j ng 

a comnlon sync soute(;, slIch as i.l di scrcta c9111poncnt sync gonet'a tor 

01' l\ VTf< vl'ith an intornal SYIIC ~JcllCratol' and svlitchcr to disperse 

it. Examples of CaHWl'aS \'Ihich l'Iin accC!pL (!XU~rllCll syllc (fl'oni a qHilfllon. 

source) Clrc GBC CTCGOOO, Sony AVC3210/fWC3200, and Panusonic IN2fjOP/I'lV2fjlP/ 

IN250P. 

Ho 3/4 ,inch cassette VTHs are equipped I'rjth an intenwl· sync 

genel'atol'. Some 1/2 inch EIAJ VTRs have an intel'nul sync generator' 

(examples are Sony AV3650, Javelin X~OO, JVC KV3GO) I and have 2:1 

intel'lace (an e>:amplc! is Shibvdcn SVS10DV). ~:or' VTRs v/ithout ini.:(:rnal 

sync, an externa 1 sync genera tor can be used ClS a eomr~lon source. 

Examples of 2:1 interlace EIA (Electronic Industries Association) 

externQl sync generators are tIle GBC SG201, Sony CG1, and Panasonic 

HJ120P. 

Anothel'\featlll'e which is recommended for inclusion in the yideo 

syj,tprn is manual override fOI' video auto~ 9ain control (AGC) .:!1l 

the VTR ci rcuVl~y. t-Ianua 1 over!'i de of vi deo AGC is useful in hi gh 

cO.ntrast situations to obtain detail of dark subjects in a scene. 

The video AGC is designed to compensate for ~a~iancc in scene illumination 

and \'Iill alter the video Signal strengtll to maintain a cohstant, average 

1 i ght leve 1'. Probl elllS can ur'i~e \'Ii th the 'use 'of the vi deo AGC bacause 
, . 

darker 'arcas of a scene may not record clearly .. FOI' cxamp1e, -in a 

sccme I'Jith u black subject in front of r) sunlit' vlindo\'1 Ol~ other bl'ight, 

largel' bacl~ground, the }\GC will adjust the v;deo's;gllul such that thc black 

subject wi'" lose detail und \'.'ill appeal' its n silhouette. ,Ft\cial 

expression und reconnition \','i'11 be lost 1..0 the ViC\·,1CI'. fly m~1.1lwlly 

,'/ 
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altet'ing the video fjain on the Vll{, the opcratorctln 'impI'ove tile picture 

detail of, the dJl'kel' subjc!ct, !Jut at C'xpense of sacl"ificing the qUell ity 

of the 1;9I1tol' ui'lcl:uround (this \'I ill appeul' \'ia~;hcc.I alit). It should 

be noted tllat video (,CC l'(i11 \'Iol'k \'wl1 'in ,til evenly lit room tht\t 

does not have e'xtl'(lnCOU~; l'i9ht. Problem l'ighting could be el-irnilwtcd 

\',hen sol,octil1g or d(>si~Jning a roor;] for v'ideo usc:, C!linrinuting the 

need for Illunuul ovelTide of vidc:o I\GC. Ilol'/ever, some ap'pl\1cations 

of vi deo technol o~JY, spacif'j ca 11 y pre-recurded dcpos 'it) ons/tcstilno:1Y 

and Pl'C-I'ccol'ded evidence IHay often l'equil'e operation in l1"i911 contrast 

envil'onmcntsj fOI' this n":asoll,'u rlwnlial ol,iCtTidc featul'c for video 

AGC is emphasized. 

Experi ence in vi cleo recordi n9 dUl'i I1g ilw projc'c:t rei nforces the 

need fOl' manual override for video f,GC. During the 'v-ideo recording 

of trials in St. Johnsbury, Vermont, and Kansas City, Hissoul'i, facial 

expressions of courtroom participants, \'/GI'(! degl'adcd I:hcn using the 

vi.s!-eo AGC by the introduction of bright \ight. through a thinly shaded 

"/indow. Hhen 1,lTIunual ovcl'l:ide for the video {IGC \'lUS used, this situation 

i~p~oved. A similar proDlem occ~rrcd dUI'~ng video recording of lineups 

in Mel'( York City; again, the use of video manual gain control helped. 

control the situation. 

TQ,dat'e, all 3/4 inch,ca~sette video tape recol'ders huve only 

automatic video gain control; some 1/2 inch EII\J-l VTns \'lith manual 

video ovel'l'ide (\I'e: Pa'nasonic NC3020SD, \ihich 'h~s mallual ovetT'ide 

capability for video I\GC but,no Video Signal S~l'cngth meter; PClni}sonic 

(r'\'3120)., \':hjch has Video f,GC and l11ilnHal 'override, with sldtclwble . ' 

(able 1.0 select ~ii:'her ";iit!("~'it'jy'"~'lJaio, D~C at a tir:c.) signul strength 

meter; P('H1CtSonic NV3130, .\,/llich h,as manual video gain control, but 

, .. 13-

no video I\Ge; and Sony I\V3GSO, which includes 1ll:l'Ilua1 OVGl"'riuc fOI~ 

its video MiC ilnu hu~; a vidGO si0nal stl'CnUU1I1lc!tel'. 

Anothcr (\ rea of concern a ffec t i 119 vi deo Y'epl'oduct"i on qua 1 ity 

is the effect of cdi ts and the effi:ct of stops, pauses, and'ro-sturts 

during the recording. 

If editing cilpability is required fol' tho video system, a VTH 

\'/ith.Cl Capstan .SCI'VO_CO!1tl'o-,! .. is recnrn:nendccl l to minimize Iglitching" 

and "rolP at the edit points. These forms of v'ideo Iw'ise al'e othendse 

unuvoicluble. Even in non-editing tlppl-icat'ions, simply entering or 

~e-entering a tape after u stop during recording wi 11 cause glitchil19 
, . 

and roll unless the VTR has Capstan Servo Control. Editing done du~ing 

the video demonstrution project using a non-Capstun Servo Controlled 

VTR s!1o\'/ed bdef loss of vld~o quality during :i".lle relit. Proper lise 

of a Capstan Servo Contl'olled editing VTR eliminated most of tile pI'oblel~ls. 
~, , 

To date; no 3/4 inch cass~tte VTR includes Capsta~ Servo Control; 

only' one 3/4 inch cassette VTR includes U'n editing feature. EIf\J-

1 VTRs, on thet other hand, ate available with Capstull Servo Controlled 

ed'iting. Examplos of 1/2 inch EIAJ-l VTRs with this feature are the 

Panasonic NV3130 and Sony AV3650. 
, 

In a ~egal-use or1ented video,system, audio lapses, distortion, 
'.' 

or interference can easilynegute any qual ity gains made .in the video 

portion of videotape. Audio which is clean of interference, complete 

in its coverage, and clearly understunduble is,the other, csscmtial 

half of a video recorded prodLlction. E>:pel'icnce' gained during the 

project helped i dent ify those audio component fea ture.s hCl'c:ri n I'ccol1:mcnded 

as neC0SS':iry ftw <;ood audio rcproductibl1. 

" 

'. "'H-
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ALldio hum ilnd picl~up int.erferellce, 'introduc'ed by lmhalallccd i.\udio 

cable lines, plaOllcd liluny C:urly video rrojr-ct pl'odu.ct'iolls. Through 

trial and epl'Ol' und consultation \·::ith Cluc!'io enuinccY's, alterations 

were developed \·,hich elinrinutecl these pr.ohlcms nne! gl'(~flt:ly improved 

audio q:.wl'ity. Tile use of 10\'1 .ir!}l~~.:lt)CC, bitJ.i!.!.l..cC!d JJ..!!fl,!!licr:5~l~QJ)Q~, 

is recornmencled ins i ngl c or rnul ti -rni Cl'OrllOn~ vi cleo systems \-/hencvcr 

,microphone cC'tble length excC(~ds appr()y.illl~t.0.1y 20 feet. Excceding 

the 20 foot length \'lith an unbalanced line rermit.s interference such 

as hum and picl~lIp to entcl' the uud'io 'circuit. Lol': 'j'il;)(~dllnCe bJ.1anced 

line microphones help to insure against extraneous audio interferc;n~e. 

A problem al'ises in.compatibility between low impedance, balan~Qd 

1 ine mic)'ophones and Illany video tupc I'ccorucl's. Host VTRs accept 

hi 9h impedance, unbal anced 1 i ne alldi 0 input; most h'i 9h impedance liIi crophoncs 

are unbalanced. Some VTRs (e.g. Sony machines)' do use 10\'1 i~lpedanc(~ 

microphone at line inputs; ho"vevel',.these inputs at'e also unbalanced. 
, , 

Th};":use of unbalal1c9d line audio inputs if) stul~dJl'dized video tape 

recorders is' at serious impairment to many courtroom video productions. 

Hon'etheless, balanced line microphones can be llsed if the balanced 

,line is terminated prior lQ. enteriJ2R the VTR (Figure 1); this approach 
I ' 

is )'eCOllliilcnded. Also, through the use of an impedance mutchill[ tr'Cll1sfol'lI1el', 
.,' 

10\<1 inweduDce audio 1 inos can be changed to high impedance, for usc 

'-lith VTRs \-/ith hi~h impedance input. This apPl'oilCh is l'ccommcnclN! 

to eliniinute hum unci pidup problems while keeping (ludio signal strength 

at an optimu]n 1ev~1. Fa)' mUlti-microphone .systems, hUIlI and pickup 

problems a),e eliminated by running balanced line micl'op/tone cables . . 
to the! uLldia mixer, uncl I'tlnning an il1lpedilllCc matched, short, ,unha1i!nced 

1 i ne f)'om the Illi >:01' to the VTI(. 
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Figure 1. Groundino hiqh irnpndol1ce inpl.!1' 
u sin 9 1'Vi 0 ... con 'cJ LI C tor s Ii i 0 I cJ cdc a b I c 

LOVI irnpeclClnce balill1CC? line mictopilcines arc readily obta'in~l)le 

from many manufacturers; sowe examples are Ele~trovice G3GA/1751, 

Shure 533SB/579SB/SMGO, and Turner 3SA/230. An e~ample of an impedance 

matching transformer is the Shure A95P. 
./""" ,. 

Another ~udi 0 camponellt fea tlll'e recommended for use in video 

systems to insure faithful and deal' repl'oduction is munual audio 

level control or manuCll overrid~ ~'pabil it.X for tile audi.2- AGe Q.Q.. 

the VTR. Manual override for audio automatic gain contra) enables --
the operator to keep the audio I\Ge from emphasizing extraneous noise 

during quiet moments of recol'din~l. '{\n audioAGC circuit in a VTR 

.. ~. ...., 

is designed t~ compensate fOI~ variance in souno· p'icl~r.d up by a microphone(s). 

It does this by autOn1uticC1lly boosting t!1e $i9na1 strcl1 9t.h of the 
.. .. . 

audio durin~J qlJ'iet p(,~riods, thel'r.by .. a~sur,iI19 that lowel' signal st.rengt.h 

sounds iH'C' recorded" Problems al'isq when the illIdio AGe crnp!i(tsi7.cs 

extraneous sound slIclr as rustlinu of papm's, passin£) Clil'p1unes unci 
... 

, -1 G-
, .... 
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tl'ufr-ic und air conditioner fans., to l~ PQil)t of cl'ifotract-ion. EV8r1 
, 

more snrious \/ould b~ the boo~,ting and sub5eCjlwni ,recording of an 

"off the record" \',hispGred convcrsat'ion between counsel and client 

or counsel and judge. 

It should be noted·thnt an ClutOIIl{ttic 9uin control \',il1 \'Iork vlcll 

in a quiet, controlled, recording environment; however, project experience 

\'lith video recording in the legal envil'onment indicates that ,slIch 

contro1led environmonts are few and far between. During Olle pre-recording 

of expert witncss testiffiony, the audio AGC picked up, amplified, and 

recorded noise of an airplane flying overhead ~nd cars going down 
, . 

I 

the street. In another instance, usc of audio A~C dllring the rccoraing 

of a tri al caused emphas is of s i n?l) noi sc to such extent that it \~us 

pointed out as annoyin£t by membel's of the PI'ojoct's Video Advisory 

Committee. In yet another instance, the ail' conditionel' in one moot 
" , , 

cOLl\'troom'~'\'lhich \':as desigred for video cqtripment; ViaS so noticeable, 

th.9.t-the audio AGC had to be eliminated and la\;alier microphones used. 

These potbntial p'roblems are av~ided by using a VTR ~"ith manuc:l 

audio gain control or m~nual override for automatic'gain control. 

The audio level can then be contl'olleel ,by using the signal strength 
f ~ '.1 ' f • 

metef a~ a measure of loudness. Tbe equipment operator will have . . .,..: .. . 
to p'ay more; attention to his ii;anual level control ,al~d aud.io signal 

strength n;eter when using the manual system; cal'C' must be tuken to 

assurc. that the audio signal strength metel' d'o9s not go into the "red" 

causing distortion \oJhen a speaker gets ve)"y ncar 'a microphone. Anothcl~ 

impol'tant usc of manual oven~idc of a~dio AGC is \·!hile dupHcating; .. 
unless rnanllCl,l £loin is use.d, ~11 noise' lrlcluded ,all' the ori9in~1 tope 

,It. 

v;dcotnpe \'Iill cOlltnin ('Ilore noise than thn orin;n«l. 

~17-
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To date, no 3/1f inch videocassette V],Rs inc'orpol'a1;c Ill.:llluul ovC'rridc 

fOl' audio alltoll1c1tic £Iain control; SOille of tile' 1/2' inch [rAJ·,l VTHs 

includE! this featul'c. Examples arc: Panasonic tN30?OSD and tho I'lV3120, 

which Ilave lilalllwl ovel'ride for eluclio /\r;C; P(lnilsonic 1!\'3130, \lJhicll ' 

employs only manual ul1d'io 9u;n conirol; llnd Sony !,V3GGO, \'lllicll has 

manual ovcl'l'ide fOl' its audio AGe. 

5. Sl1r.~n!:::n' of recommended FCi'lturC':, ---'-----------
FOI' l'eference, each of tlw forogoi ng recornl1l8nclcd cqui pment fcCi tures 

is 1 isted L1ndel' the l'elevant t'ccoln:llended cquipmont performance l'equil'cment. 
. 

This list is intended as a guide fOI' the le~lal.-ol'ientcd video user, 

when selecting system components: 

Pel'for!1~(!n~~ R~l.~iD~lll~nt 

a) Equipffi~nt Standardization/ 
Compatibility 

, " , 
b) Assul'ance of System Operation 

/"" 

c) ,Easy Recognition of 
Tarr.peri I1g 

d) faithful, Clear, and Easily 
Undel'stc:ndable VidBo and 
Audio 1~eproduction 

'. 

': 

... 

, -lB-

. -

1) 1/2 Inch EIA.]-·l Format 
2) Black and I-!Ilite Reproduction 

1) 
2) 

Video'Signul Strengfh Meter on VTR 
f\lld i 0 Hi>:l~l' S i 9na 1 St.l'cngth I-ieter, 

Individual ftlicl'ophones, Level 
Controls, and Headphone Output 
(for multi-micl'ophone operation) 

3) {\udi 0 Si gIld 1 Strength r-icter on VTR 

1) Internal (on vidcwtape) 
Tilning Device , , 

1) 2:1 Interl~cQ) Common Sync Source 
2}' '·lailUul Ovcl'l'ide fOl' Video AGC 

on VTK 
3) VTR \'I,itl! CClpstun S-el'vn Contl'ol 
'4) Lo'l-! lmredll nee!, '81.11 Cll1cccI Line 

M1tl'ophonc (for c1.1blc lengths 
O\!CI' 20 f(:et) 

'5) Dalanced Lina Termination Prior 
to entGl'i nq VTFt. 

6) Impcduncc !'1(1tchinn Tt'i1nsfol'met' 
(fO!' l1i£l11 irnpcClonce input 
to VTI!) 

7)" r'larnl~ll /\lldio /'(~vc!.l Control 01' 
Na'illral ,Ovel'l'ide for fll/dio AGC 
on' VTR 

________ <JI4C ... ----------------------------~-
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Evaluatinu cxistin9 VTRs in,tcrlils of tlw'jl' i.\bility to'l11C!ct l'ccornl\lendcd 

pcrforllli.l,ncr. rC'lui rClIlents throuah possess ion of trw abov,C! fca turc!s) 

it becomes nCCCSS(lI',Y to disquanfy 3/~ ~nch Cilssctte VTI\$ from select'ion 

considel'ation bccDuse of theil' luck of: individual video si9nu1 S~:I'cr19th, 

meter, individual audio signal strenuth nIetel', mantlnl OVcolT.ide for' 

video AGC, cD.pstan SCI'VO control, and llIanual audio level control or 

manual override for. audio AGC, 

Severa 1 1/2 inch EIf\J-l VTRs meet most of the needed feu tures, 

but to clate none .include all thc fentures \,ccoli1:nendcd. Tlte Sony I\V3GSO 

includes all but onc feuture (2:1 interlace); this VTR includes: 

individual video signal str~ngtl! Ineter, audio signal strength mctpr) 

Inanual override for video AGe, capstan scrvO coritrol, Rnd manual override 

for audio AGe. The Sony AV3650 also includes an internal sync sauce 

capable of driving multiple cameras, and has low impedance audio input. 
.. ~. . 

, Because of'this input, an audio impedance matching transformer is 
./"" . 

, . not needed; a ~d; rect connecti on \~i th low impedancc l~ii cl'ophones can 

be ~sed. Since this VTR has unbalanced audio ~nputs, any balanced 

cable line from microphones (for use wit!! cable 1£n9th5 over 20 feet) 

. must be terminated prior to entering the VTR. 

Panasonic and Concord also manufacture VTRs Hhieh huvc many of 

the rccommehded features. The Panasonic NV3l20 and NV3l30 color or 

black and \','hitc VTRs include most !~ey features but do not possess ' 

an in~~rna1 sync gencrator or 2:1 intcrluce (nor automatic gain controls, 

in the case of thc'NV3130). These umchines·also possess only one 

s;gni\l' stl'cngth meter \'/hich is s\,/itchablc bet\'/l~cr~ .i\llli'\O and video. 

'n 

To insure that Doth the audio and video COll1p01'lC!nts i.lrC \'lOrking ptoperly, 

~ : 
the opct'u tell' must SI'/i tch bC)i\o/cen t"ueJ,'o 1 . I " am .V1<CO \'lllil(~ \-Iilt-chillg tile 

, 1 

meter. 

The 1ll0~t con:monly lacki!w featlll'es on ot1101' u - ~TRs are leval meters 

fol' audio and video " ! 1 , unc lTIallUtl ovcl'l'i de. for automa ti c gu i n control 

for audio unci video. 

I 
), 

, ~. , 

.' 

" 

. . 

," 
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III. VIDEO SYSTHl COSTS MID VENDOR SEI~VICES 

The prospective court-r-elatrd vic/e,o llS"r SllOll,lc" I I -'-' .I luvn(Jgooc,gtilSP, 

of the video .rccol'dinu costs to be incuITcd ur]e! the c'C!U"ipfllcnt configul'Cltiolls 

needed fot specific ,legal-oriented appl'ications. The follOl'ring disclIssioll 

provides information 1,,/Il'jcll sU"'I',r,",r."I'l·ZC.C:'. '1' , 'IC' _ C0Il1il1eI'C1u v',oco rccOI'd.'jng finn 

sE!l'v'ices and costs and cOln:m:::l'c'inl video t)(jUl'r)I,',:'}'lt l'''llt(','\ \.: , - '" I costs; tl1C type 

and purclluse cost of components needed in iI vidco system configuration for 

speci fi c 1 ega l"ori ented app1 i ca t ions (pte-rccorc!Qd depos i ti ons/tcstirnony l 

pre-recorded 6vidcllce, tecording of proccedings)~ u~der different operat~ng 

condi t ions; plli'chase costs for 1/2 inch vi deotapc for the ETfl,J-l fotmat 

previously rccon;mcndeci; and tile pUl'chnse cost of cCl',tain video equipment, 

Comparative cost of video recording versus other fonDs of recording 

is not furnis~ed b~cause su~h a cost-effectiveness comp~rison is beyo~d 

the ,scope of this IlroJ·ect. A co'st ff t' ' .,.....-. -e ' :ec '1 vanes S cOD1pa ri son bet\"leen a 1 tel"na t i ve 
I 

recording mediums, to be fail~, \'Iill require analysis in several l'eptesentative 

court s~stellls over an extende.d petiod; in this semi-control1(~d environr.ient~ 

the analysis must measure actual court system costs, and impacts to ~articipant~. 

Until sLlch time) the l'ectdel~ must make his OW;1 eva"lIa~ion of tim value of 

video record1ng vel"SUS its costs, rt!lati've to other 'available 'mediums. 

This d'iscussi·on ~ffers "bal1-pul'k"'cost inforni~ticn on~y, and ;hould not 

be lIsed as a basc from which to make cost-Cff~ctivQ~ess cOllipal'isons. 

A. Vendor n(~c()rdinL(1nd Rent(1l Charc'es . . ------____ .l-

DlIl'ing the Video Demonstration Project information and cost duttl . 
NCI'C collcctcd on I'Qcot'clin9 ~iC!\'viccs ui1d ~qUil'm~l;t tentuls for SO\\)t; 

t:';h'ty videl) vendOl~!). Eqlljpnient 1011:'0 ,nl~:~~n9CI;;cnts' wel'a n150 invcsti9c1ted; 

.. 21-

these oftcn unavailablo lease arrungcmcntg are USUJ11y dosigned to 

recover total purchase cost of cqu'jprnent ovel' a 9:.12 llluntll period, 

\'lith a 1 aa 58 per'j (ld of ,I t 1 ea s t arlo yell l~, This scllcmJ stl'onGly encoutaqes 
, ' 

, , 

outright pUl'clw,se for u11 but tile occas'jot'\al usc\'. Gcnorully) video 

.vendors concentrate ei,thcr on hal'dw<lI'C (sell'ing equipment) or software 

(selling production setviccs)~ but some will clo both and will rant 

equipment as well. 

Vendors often lacked in-depth kno\'/ledge of equip;l~ent, even purely 

hardware vendors. Specific infonnation about equipment operation 

and ,intel'-bl'and cornpatibil it)' chal'tlctcr-istics ·often had to be obtained . , 
through tr'ial anc! error' \'lhilc setting up court-related video recording 
. 

applications. Quel"jeu as to I'lhy he had such sl!pcl'ficinl l~no\'lleclge 

of his video equipment, one vendor replied that he didn't need to 

know a great deal about each component he sold or used because he , 
experi enccd few breakdol'ms in the equi pn;cnt ~ and because user systems 

t.YPically stay \'lith one brand to avoid match-Up problems. He added 
\ 

th~t "lith such rapid technologicul change, it ViaS hal'd ~o keep abt'ettst 

of the fi e 1 d. Th; s response has been borne ,out by other venclm's, 

but none could furnish l'cl ic.tbil ity and, maintenance figul'es to support 

the low breakdown assertion. ,Everr more disco~cel'ting was the fact 
., 

that e~rlY in the pt"ojcct,' only a fe\-, ve,ndors \'lere famil tal' \'dth the 

legal comrnunHy and its recording nccds~ This ~ituntion 'is' chan9ing; 

a number of softlomre ol'ientcd firms are, conling, into 8x;stence around 

the COUl'ltl'Y,to uccon1modute the speci1l1 rC,cOl'ding needs of legal lIsets. 

These offcr video l'ceDI'ding a5 a. slIpplC:'mm1t to 01' in.licu of the tl'uditional .. 
typC\',Tittcn Illcdium, but at \'lid01y vul'yil\(j, I'utes. .. ': .. 

,~ 

'-22-
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B. 

1'0 J t' 1 1 1 ' f'e 'I fCll' tll r • C'Ul'I'(~llt f,tl'lIctUl"C 9 i ve a po L ell' , a c U t\ US (: I' d " C' L; 

ancfrung9 of raLes fa)' comillcrcially supplied v'ideo recording sCI'vices 

and cqll"iprn(!nt I'cntu1s) tlll'co eXcullples have bbcn prc~p(lred. Tuble 1 

reflects nonnCil video sCl'vices offc~I'C!d to 109(11, users and the 10\:1 

to high chi'lI'gos fo), nach. Tlfe rates sllo\'.'n (:1'(' aVGI'ilgc cornpositc!s 

derived fl'om rate strlfctUY'es of video vendors from al'ound tlw cOLlntry. 
, \>' • 

Table 2 reflects four common f00mulas used by some vandol's when scttlng 

rentul cha)'ges for video eqUipment; those illustruLc the I'apid recovery 

of purchase cost built into rentals for tlris type of Gqll'ipmcnt. Table 

3 selects specific v'ideo components u 1c£;(11 L1SCI' might rent, (Inc! then 

gives the averD-ge CClI:lpos"ite, 10\'/ to l1'igh ciWI'9(;S he I;light ehc~unten 

for each. The f'igllres at Tab'le 3 reflect actual donal' quotes givC!n 

by vendol's; these 'v;wy from Table 2 pc:rccntqges becnuse, while some 

vendors use a costfonnu1a, others usc a set dollar charge hased 011 

other pricing considerations. This ~gain il1ustrntes wide variability 

i~,l'icing. 

Video System Confiquration Exarnp1es -'----"', . 

Listed at Tables 4 th~ough 11 are eight video system configuration 

examples; these hc1vc been designed to give the potential' legul usel~ 

an ex~U1p 1 e of the' types an~ p'lll'chase tosts of vi deb components necessary 

to'complete specific legal applications. Th~ cXulnples meet the performance 

requiremcllts cliscussed earlier fol' court rolatcid 'video recording Dnd 

give an overall- view of vidcb system co~ts and.configuratioris noeded 

for given applications. Brands listed i~ each example arc used to 

il1ustl'ate a cool-dinlltecl set of COrn;')0Ilcrits \','hich mcc!,t.s pCrfOrll\i1tlCC 

requircmcnts; specific brand.selpction ;s lcft,to the user. 
, , 

. -23-
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F"tf ,!..f~ 1 

~ f ..: ...... 

", Tublo il rCpl't!Sents a typical sillu1e CtUIl'.!I'(I, sil1U10 microphone 

system which could be used to pre.:.recol'd c1cp,osH'ions/tastimony. The 

system is comp\~ct (could be taken to u rcmcltc r,ccor-dillU locution)) 

'and Ciln be operated cff'iciontly by one pel'SOI1. TabJe [) represents 

a mlll 1:i Cul1lc:ra, multi -l11i crophone system fOl~ l'eco'r't1'j I1g dellas it i ons/tc~.t il11ony. 

The system is more sophisticated than the one at Tuble <i,lI is designod , 

fOt' 'studio usaue, nnd \','Ould I'Qqll'ire h/o operator's dlll'~llg lIlost l'ocol'd'ing 

sess 'j O\1S. Table G 'doseri bcs a s i ng1 e cumera,· s i ng1 e mi crophone system 

designed to prc-l'ccOI'cl evidence sLich (IS confessions Ot' 1 inc-ups. 

The system is co:npact (tnd cun, be opcra ted effecti vel y by on8 persol~. 

Table 7 rQ[)l'GSents (\ system desigllod to (\ssernble edit prc':l'ccorded 

depos'itions/testimony or ~v'idcnce; it cun be. operated by ona person. 

Table 8 describes a system designed for courtroom playback of pre

recorded depos i ti ons/tes t'imony or evi dence. Opel~?ted by one pel'son) 

this syst~m uses one 11 inch monitol'/rece'iver fol' the judge, one 23 
I, 

i~ rnonitol'/l~cceivel' fOl~ counsel and publ ic, and two 23 inch rnonHor! 
t ' , 

receiver fOl~ the jlll'Y. 

Table 9 represents a system designed to record tl'ial proceedings' 

as the official rccord. The system uses three cameras i~ tIle courtroom; 

one camel'a to sho~'! judge and ~</itne:,s" one camera to sho\·,' the counsel 

al~ea,' al1done remotely contra 11 ed CCln12ra to shol'l closc-ups and acti vity 

outside the fields of the other hiD. A foul'th',cumera could be placed 

in the judge I s ~hull1bel's for ,"on the I'ccord II confel'ences ilway from 
. 

. d . d f i'PJ1.l0tl'l sr.l nct',,' 011 of the Cumel'li the jUl'Y. This system 1S CS1911C: Ol~ ~ I.,; _1.0 " 

"/hich bc~t d~scribes" what is occul'l'ill£j in court. This systern cun be 

opel'il "Lcd by one perSall. 
." 
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'J'AllLE 1 

VENDOR ItEeOIWING SlmVTCES: I{I\NGE OF }{NmS' -----_ ..•. _-_.-' .... -. __ .... -.. -_. ~- .... ---.. -.-----.--------

1) SLutUo (do('![; not include: video Ulpe): 

P0.l" cJny (8 hOtln;) 
----~---.-.---- --

$35-$2.')0 $1S-$75 $21;10,-$1200 
, 11, 

2) On Loca [;j on (doG:::: not include tn)vc~J. e;.:pcnucs or vidc'o tape.): 

Fil,'st Jlour 

$35 per hour· 

$50-$100 per day 

$20-$30 per hour 

11--' Studio: 

$jS-$35 per Jour 

Each nclclHiol1nl ]/2 hour ------
$25-$87 $360-$580 

2)J: On 'Location: 

$75-:-$100 per hour 

, 
*Note: V<ll"ying r<1t(!~; milY re'Elect differences in quantity Clnd qual:i.ty of 

of equipment pr personnel. 

, . 
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ForJnllln 1: 

Formula 2: 

Formula 3: 

Formula 11: 

~ 

TABLE 2 

VENnOH EQU J jlHl';NT: 1{ENT/I1_ ellAlWE F()I~:'Hi I.M; -_ ..... --_._- ... --- .. --.. ~.- ... ---.. ---.. --.. --_.-..._-

1 day <:: 5% or purchase price 

1 v]eL~k :: 3 cluys clltlrge' 

1 llJo))lh :::: ] 0 dnys char.ge 

1 clay :: 7% of ptlrchn~;('! pd.ce 

2 clnys :::: 12% of pur.chase pdce 

3 days = 13% o[ purchnBc price 

(add 1% euch nddiU onal day) 

1 day - 5% of plll:chasc pd.ce 

2 clays :::: 10% of purchase price 

3 days :::: 15% of purchMw pric~ 

, .... , 
1 day :::: 4% of 'pu!chase price 

2 t'days :: 1/2 of 1st day charge + 1st dCly charr,c 

3 days :::: 1/,2 of 1st day chntge + 1st oay charr,e + 2 day 

1. \\leek :::: 3 ,day charge 

-2G-

.~ -----------------Pit J.~ 

charge 





TABLE 6 

SINGLE H1 CROPI101m SYSTEH (POR'fl\nJ.E) .. _------ .... _-_.- .. _---..... -... ---...... -

Qunntl \'1. Item . Unit Co~t 
, . 

__ ..:.1 ____ Sony 1\ V 36 ~jO Vi c1 eo T~ Rt' ('0 rde r $] ~/, 5 $12/, S 
1 Sony-A\;C3/.(lO~)Y.--Un·fl: Ci~~~~j"l,-;j~~;;t:r:jJ;c~-----[rjo-· --"-S':fo--

Vi0.Hf:indor, . zoom lens, lII.icrorh~ll(!, and 
,~ ____ .--..:c:::.:n~I'~.S r <1 )_.___ _ _ 

1 Odell es V'1'(;-33 Video Til~l-\.:'l---\·.-'i-th yUill', 8'5"0 8)-0--
month, d<lY, hOllr, scconcl~ ;l11d vDrj1lblc! 

________ PQ~J;l:..:i,.:}_ll ~;!lg: ________ _ 
1 Sony PVHnOU 9 inch port:~lblc Noi1itor/ 225 2 is-

RC!c('i vcr . 

'l'I\BLE 7 

SYSTm'f FOR EDTTn:C 1'1\E--ru~commj) 

VIDEOTAP1: PRIOR TO THIAL 

Quantity Item 

, ' 

.... ~. .. ;''', 
'.',. 

~". . 

'-
." 

TOTAL $3J.50 .. ::::.=..:...-=.:.c::::. 

\ : 

.', 

COf\.t..:,.{fot'nJ. C6st 
~~.~,.;....:~:..,.....:;:..;;..;..;.::.. 

. ~ --- ......... 
I 

). 

'l'AHLE 8 

RF JlLI\YJ~i\Ci~ OF PltE--RECOW'JED VTJ)EOTJWE -------._-------..... _._- _ .. _-_.-. _ .. -- ... ,. ... -

Item Unit:· Cont: Tot:nl COBL ______ __0 .. -----

TOTAL $1970 
===-== 

*Note: Need channel selected [or open channel in local arca. 

-" \ 

\ 
~tv ..... ;~~. t 

' .. 

.... 

'" 

." 
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TABLE 9 
" 

courrrnoo:·f RECOJUrI !';(; SYS'l'EH: HJTJiOllT SPJo:CJ III, EFFECT!) --------------------_ .. -:--_ .... -----_ ... _ .. -----;-

Item 

.' 

TOTAL 

*Notc: The number typ8 of microphones and lenses HiJ.J. vary \-lith the size .and 
d · f... 0 r-t"'OOlll Doc~ 110t illclucle :i.nstullntion cost, mOl1nU,l1P, cS1gn 0: u cu.. - u 

cab.ling, or di.scount. 

.. 

-31·· 

.' 

c. 
1. 

Tnblc 10 cle~;CI'ibes t/w Sttme conf'inUrlltiCiJl ilS Tuble 9, except 
, , 

thC\t it i nel udes Cl Speci a 1 Effccts Genera tOI' to (\11 eJ\'l the OPC1'Cltor . \ 

to combi'nc c(:JIlCl'a s i gnu 1 s through effects slI,ch iTS cornet 'j IlSC1'ts or' 

split scrcens. Table ll·dC!scribes the SiJme confiourCltion tiS Table 9~ und 

adds a courtl'(;Oiil pl Dylwcl: ctl/~Ctbil Hy. Tlli s coul'trooril record i n9 sy~, tem 

includes compollents l'/hid ellable silnultaneolls recording of proeccclin9s 

\·,hile piayin9 bi1c1~ pre-rccordecl.d('p(Jsit"i(Jn/te~)t.ilil0ny or.C\vidence . 

.vi deo Equi p,nont r.lll'ch(l~(l Pri ces 

Vi dcotape ( 1 L~ .. Inch ~1&:ll 

Listed at Tables 12) 13). and 14 are tl.ll'ee examples of tho tango 
\ 

in volume discounts thdt can be obtained I'!hcm purchC\sing v·icleotupc . 

The examples selec,ted ilr'C for 1/2 incl}, EU\J-l vicle~tapc a.nd indicatc 

the runge of prices a legal user can expect to pay for videotape, 

depend; ng on quanti ty and source. Tab 1 c' 12 refl Gcts plIl'chase from 

a commercial source; Table 13 reflec'ts typical costs if qualified 

to buy as a government user; and Table 14'roilects costs if qualified 

to buy as an industrial cbnsumcr! 

The value of identifying and obtuiningcurrently aV<ti1able discounts 

on videotape purchases must be stressed. Thc bftcn expressed advantage , 
of turn-around for videotaped. court )'ecords~ allowing a re-llsc of . . . . 
tapes'a~d lower long-run c~sts, requires scrutiny~ there is a propensity 

for courts and reporters to hold onto court rec.or.ds fOl~ long periods 

of time. Thus, cost of videotapes has the potential to ahlays be 

a recurring cost, directly related to vol~lm2 of pl'oduction. Equipment, 

on the othel~'I1ancl, ;5 a relCltivoly large,~ but one-time capital cost 

'. , .... 32~ 
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TABLE 10 

COUHTHOO:·j RECOJWH,(i SY:,l'EiI: \H'J'll ST'Er:TAL EFFECTS 

Item Ullit Cont: 1'0(;,11 Cost 

2 
--/~---

1 -. -1-----

1 
Z00m 1.('118 --------_._---_._--------

1 OdetiC:8 \'1'(;-33 Video 'J.'imC!l: \d.Lh yc,ll:, 
month, d:1Y, hour, second, \·,.i.th vad,lbJc 

___ I!,-~q. j t i,'2.11..~.!l~~ . __ ._. ____ , ___ ~_ .. ___ _ 

-._._- .. -_. 

850 850 

1 Pc]co L~5[),I' !·lo[orj7.(!cl Zoom 1.('118 COllt1'(11 Unit J25 125 
_~ ______ C <J~]9.~::J:! ·:'([f-il!~~I~::9~~1l }].'. ·():h7~~~if·Y~~;(~·~. J~~1 s:....-----==-SS··o--.,- __ ..:"S~5~0 __ 

* 2 Fujinon TV-CF 12.:j!\, 12.), Fl./; \·:ldc An[~ll'. i95 590 

TOTAL 

*Note: As in the previo\ls system the number and type of microphonc·n fmd lCIH~c!s , 
"Jill vary ,dt.h the slzC'.· and dc!r.:ign of a courtroom. Docs not include 
installation cost,.,\llounting, ctlbl:i.nn, or cli-~JCOl1\lt. 

'-

TABLE II 

COlmTROO:'1 HECOrWl NG ~YSTEH: HITIlOllT SI'EeT AI. EFF·EC'ffi nu'l' 
.----------.. - .. -----.. -----.. -------.:...--.. ,----... -----1 __ 

. . 
Hrlll PLI\YMCI~ CAP/\TnJ.ITJES - ..... --- .. -.~----.. ---.-... - .... ----

QllDJ1t:i!:y" 

TOTAL 

'*As in'~pl'evioufi system the' numbar and type of 1l1icrophot1l~[; and J ens0.S 
\Ol:i.ll vary \'lith the sl;-.e and dcs:i gn of a courtroom. Does not include 
jlistallLl t:i on costs, ll1ountj.ng, cabli llg or discount. . . 

**Nced c1wnncl selected for, .open ch,mne.l in J ocal area. 

: . 

. t 

I" 

-3~-

~"" ' .................... --------------------------------------

$11,/,04 
=--:-::==-=-



'J'/\lH..g 12 

cmit;lImCTIIl, J)T!~COtl:JTS /\VA'ILt\nU~ -_ ... _------_.-_ .. ---_._-----_. __ ._-
"FOR 1/'1.. mClI, ETAJ--! VIJ)EO·J~0.r.l~, --... -.- .......... __ .... -._ ... - ...... _-.--.... _---

Pl ,Jy:i n[', .. . 
'j'imo Reel .. On:ml'HV ill nt~('1~) ___ 

.Qi~2l!.1 J)inllw te'l" 
']:"-5-----{' -\,: -)' r- -'-~-'-T:( ':"'--2-j-----?,/I'I' 

,----------"'-_. .. -~---.-----.. --,-------

n) V j dcoUlpC': 
\I 

60 71\ $3/,.00 $30.00 $27.00 $,25.00 

30 7'" 18.00 16.S0 15.50 14.50 

30 5,-1/ 811 18.00 16.50 15.50 111.50 

20 i l -5/8" 15.00 J/I.OO , 13.00 12.00 

10 1~-5/8" 10'.00 9.50 8.50 8.qO 
. 

b) Empty n.eels: 

60 7" $ 3.00 $ 2.50 $ 2.50 $ 2.50 

30 7" 3.00 2.50 - 2.50 2.50 
. ~ . 

30 5-1/8" . 3.00 2.50 2.50 2.50 
,. 

2.25 20/10 [,-5/8" . 2.75 2.25 2.25 

h35,· 

J' 

--~---~- ---. - -. . 

PJnyJng 
Tillie: Roc] 

(Nin.J )):i Mlle' l c: I- P(·l:.B.~~_ ._~Jll.!.!! n 0.:.. t;y -_._-_ .. 
60 7" 

[,5 7" 

30 .5-1/8" 

30 1,-5/n" 

20 11-5/8" 

10 4 5/811 

* Ext~nctcd [rom State of Georgia Contract No. 6-~2700-A 

~layJnG 

*INDUSTR lAT. C:O~SU}Ir:Jt t~E'l' PRJ CE \ 

FOR 1/2 Il:CIl ~ f.li\J-] VI.!?l~OTAl'E 
, 

$18.38 

16.62 

10.10 

10.56 

6.88 

6.09 

Timc Reel Qllnnti ty 1n Rc~cls 
(Nin.) D:i,ometct' 1-1.9 2(:)""-""O'9-::-9---:-100-f99--2cTo-=-29~) 
~--~~--------------------------

60 

50 

30 

20 

10 

7" 

. 1" 

4-5/8" 

~. , 

$35.00 $3 1,.] 3 $33.25 

'32 .. 50 31.69 30.88 

'.' 
29.00 28.28 27.55 

25.00 24.38 23.75 

20.00 19.50 19.00 

17.00 16.58 .16.15 

* l~>:trnctc.·d from 3N, H-V-26 Price Sheet of Hny 1, 1973 

'. I· 

··3G· , 

$32.38 

30.0G 

26.83 

23.13 

18.50 

15.73 

300-3!,9 500+ 
.-'---'::--

$31. 50 

29.25 

26.10 

22.:>0 

18.00 

15.30 

$30.63 

28.44 

25.38 

21.88 

17.5'0 

14.88 

.~. f" -: ... 
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, I 

~/ll'icll cun bo llmortizccl. If vid.co recol'd'ing is to't)C used e,xt,cns'ively, 

vidaotapc cost pl'e:.(~nts an area for ef'rcct.iII~J im/lcd,iate and quite 

possible cOlltimrill9 cost s(lvin9S. ~ltI:OL!9h il d(~finit1ve, COlllPill'lltive 

cost-cffect'jvclll:ss v.nalysis of video recordilig in the'lcgul cnv'iron;,H:mt 

;s yet .to be done, it is clenr that the cost of t.he rec0r'ding Illsclh!lll 

(the videotape; in the case of video l'(~cot"din9) \"';11 significC'lntly 

impact tlw unaly.sis. In this I'l;go.l'd, it is suggcsted that a proper 

and fa i I' cost-effecti veness compari son bct\'!f:en a lterna ti \Ie tecord; ng 

med'ilHns \lill not be -possible without cons'idcl'ing the effect avaihble 

discounts ha.ve on mec1'ium cost (this holds 'i:nlG fol' any 1l1(~diurn). 

Table 15 containi a selected listing of purchase Ilfices for currently 

availablG 1 off-t'12-shelf video system equipment. Equipment mnnufactUf2rs 

have been arrayQd alphabetically, with equipment selected frOm product 
, -. 

lines list~d. Components selected for inclusion are those from-each 
,. . 

vendor line deemed to possess fei1tures of vall;e fO\' COlll't related 

~ideo recording. 

The list at Tablc 15 is based upon subject:ive reyil2\'1 of a-vaililble 

equipment information; its value is in giving the potr::ntial legal 
, I 

user a quick summi.1D' of equipment costs for'that group D,f equipment 
.: 

from ,:jili ch he, waul d 1 i ke~y choose a vi deo rccol'di n9 system. The range 

of ~quipment listed coyers basic and inexpensive components as well 

as relatively sophisticated and cosUy components., This appl~oach 

allows.il potential user to get an idea of, ,·tlwt is avai1tlh1e, and select 

a video configuration tlccordillg to his needs a'nd budget. 

.' 
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SELEC!ED LISTIi\G OF CURREHTLY AVAILAT3LE OFF-THE-SEf.'LF VIDEO SYSrn! EQuIP~':EXT 

Co=p~ny ahd ~ddress 
1 

: I Cc~corc1 Co::-~unicCl tion 
I !?:7£'tc~s 

• rl:CJ S:-i!:h Street 
::;- ,;_ .. .!'"-* ... o )"~T" ~'" -.~ 1_~_ .. .1"o<1a.l_, _.~.', lO ... K 

/
'i1,'J C 

_ # _.J 

',' 

" ~" 

'" 

.r:...quJ..?rn~n.t 

VTR-SOO - 112". EIAJ-l VTi\.,. _ 
VTR~1120 - 1/2" EIAJ-l Electronic Edit VIR - Color 

Cupnbilltv 

Pu::chase Price 

$ SSO 

~c,:;1"\ _ -'_ v 

"/'j:!~-85Q - 1 /2tt-EIl\..J-l So lcnc'Ld \;12\ 13~J 

':'nz-L,60E - 1/2" EL\J~l P0:-t.,';)l(: VT~ .:end C:~~'.?r<'- E:i.~c:t::le 17S~ 
'\lUH.-7S00 - 3/4'1 Video Ct:SGcttc 1:'~Gy~t~r/l\.ccc!:,{t.er :"=-~l"t 

. color c,::Y:lbility 1522 
C'rC-JO - InGustTi;tl rrclc·".rir-:i·:>n Cc~·:::c":".,:,~ 255 
("j'e- i 3 - ~J 0" l"'j "~1t- 1"'''''-1 r..,~_,~__ t.:;:"1 • L-..::'_._-:.... __ ~~_ ... :'_.; ". \.;.v - \ ... , •• ,:_...... _ ...... ....;\.. Jo---l 

I TC::!-SO - \!i(!.\·:fi.:1(~~r 1·cl,Co; ..... ·i.si0!1 C:!:·~~~J;:l ~; 'J i 
:r' ".!:'C-15-/\C P,:)"!:" t<:: b 1 e. Te 1 c·,,: i!; i (J~1 C{1G"t t"o]. CO:l? 01 ~ i·:i:: 11 c. C~ 1 t' ~;:: :"1- ;.;~ " I \,';·;-201 - 5/1/2 V.id~o }10nito;; 2~~ 
':':'1-601 - 'ri:re(~ SCTeer:. 5 i/2" ~'~O:1ito~s G::S 

L:-~R-7~:9_-. ~f1 :.~.idl~o ;~!ciiil:07."/J~~~C:8:\-'2~~ 2-::J 
:<:':-S"OO -!.; :·;("!:·~i::c~"I;~£.'c:!i"I.:-·:!r 3::' 

..... J ~"~1·~8-12 - 121f C0.1ot:" l":o!-l-itor;~C!c:'.:i\:-'2r 5;'~ 
VC-60 - 60 minute Video C2ssctte 35 

. L5!~80 
------! I VT-IB 1/2" 2400 fe~t Video T<1pl.~ - 1 hour 35 I 

! "I: '1 "0 L-J I ---:..\',1 • ! 

1'-~-l--'--' ---.----I·------~~11~6-35~A----A-----.T-'----'----1--l----'----'-----'----h--------------+-~--= -----~ 
11:. cctrovo:l:-ce, :le. - vj"n,l'JlreC~lcnC! ... ,. c~., l:::pcG.ancc r.llc'!:'oF··o.-:.e, I 
I '503 Cecil Street b~l<:mced line. 57 1 .' , 

I ~t'''~ -,.,., ~,'': - ;g-n /17"1 Co"r',., .... s ".,... r~ ''; ; ~ .: -"n l ' '' ..... '' 1,,'" .:- ~r.",.,~ I , __ o_ll,.:.:..'!-.n, ... l.J.c.n .... .. c.!. -' ...... v_u CJ • • __ c..ra. ..... o ...... c. L'l..l.C.:.\,..:j .. l .. '- ..... _, .... 'h ..:...~".p....:.....;.<,.;;...L ........ c. ._ 
• ~9:f)7 balanced li71c 75 I 
..,......- t 
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.~, 
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" 
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~ ,[J 

", 

<1' 

(C ... ;---., ") O:lL.._ ...... _c 

,~ . .,.. 
'0- .... ~ •• _~_ ~ ____ _ 

SELEC'I'ED LISTlt7G ·OF CUP~ENTLY t,"vAIL/l?·LE OFF-TEE-SEELF VIDEO SYS~=:~·i EQUI?~·:E~~T 

I 
I r,,:,r" 
, ..:T....Jv 

Cc~par.y and Address 

I
!C:QSed Circ~it TV Corp. 
74 -?!:;. Avenue 
",,-- -'-orc.. ... ·e·? YC-'K j .... _..... JO_, L'l ~~ ..... 

I 
I 
I 
I 
., 
, 
i 
I ,. 

I 
r , 
i 

'< 

Equipr.'lent P:!rcnase Price 

I CTC-SOaO - Cm7!er<! S l:.95 
C1C-&000 - Ca~~ra 2~3 

C'--r r: () D 'J t-;:/ 'J-~_I _ •.• - C:~~c.rn ... u~ "'h """"Ol""'': "..... i 0 () f1uO t.... 1 A-Lr "?,, - ----I 
".J..,~~~._~" _ _ J \..'~ oJ •• oJ I 

1·~·;o-nicce CC'T""-;' c;!:~~~(~ 523 ~!'C-2001 -
r::'i'C-:jOUO Ultrn Ei~h.Rc~cl~ti0n C~~crn 3~75 --_. 
',r:J-IL.Q0!) Iot2..:!. ci.:;';:T.=.'nes:; eeT'! -C:'.:::"~T.<'.. S9:: . , 

s'r-;~C'5 - ~~:~s~:'nj.;!~aj!::;c IIl.:: .. ~~"~ l:1t.:=-!}:;ific~ C~P':'2~a 9~90 

S'r-705:;, - ;41"~sti~f.i~G·~!sC C;'.:\"::~l~n ;c-:- 0~:Lc~oor \.LD2 i.:'2~5. 

\1?-302 - \;ir~T~;find!.;r C~:'if~r:! \;1.. tho SIt :·~(J:-:j.tor / ~'5 
:~~--Sj\Y1G;'1 - r~·riI?l(~ 5" 1·~onj.::~1~ IlJ0 
:·:iJ-5 - 5" So] id Sto.tc Vi(:('O }:C~l':!.tOr. 32:: ------------------I .. :':-900 - 9" t·:or:itor 179 

~o_l-1 ~ 1,,-:1 q!t";" """\f"'"",·' •• I0~';('"'\~, j,,~,.... .:<!-~- ,:~ ~. _ I 1 .• L ...... ~ l\.._ •• ::JCJ .... t ................. ~~.~..!.... _\ .. :. _., ,. 

~;-2Q - 2e" 'il3h ;~""ol"tjc" :-';",ito" :'~'5 
L-:~-:L-l - ;·~~.2."otc~COT:~1.·o1 Z.£.o,-: Lr::1S, 15 to " IS 0::-::: [2 _ 5 10:): . 

. £;.\./:[.-2066 - 22 to 66ni:1 f:l.3 ~~otor Zr>()::1 Le.r.s '5lS~ ______ J 
-~15 tc l!{51:::n F:~. 5 Hator Zoo:!] LC:-l:; . . -

C:;~C: .. ~t~l\ 51 00 - S~(!cj.1.1 E [f t.~"': t s (~:..':1·2;:-.~ ~or- ~ ').5 

~ ~·::·:l'..-l oq.? - Sj~d·~! l~~;'!=-~ cc_ t~:: (:';'~~~~~~~0:- :·:i ti1 :,!'"e·~"i~:o; :::. ;:) 

. .:~:: v;_ 

bJ
· .. · -1(·" ,. '" I· .. · . (. .-\"'L~-)i ",I - ...... 'CC1'll 41.~r-(."r:" f·C-, .... "I ... -·,:·,~- ..... -.'""\ • .. •• .,.. t ... J ~ ~_~. __ ~.!-=-::. l .... \. .:,\" _ .. __ \.'#.. ... ~-" 

S6-210 - Full ~:I~mc Gi:!':?S~~t_c'r. 595 
6~CTG 320].- Tim~.Untc G~p~~ator 1100 
·rs-s - \' Idl~~0 S~ .. ' i \:c:le:;. (;(\ 
~~ \ 1"' ""r' ., 1 ~ I') \'".. -", '""-'-/ LuLL 1.!1.. t~cnl. U£)C t"\~p-:.z.cc::!·:.. r;, t ,L,...) :lClJ...C041 1:0r ~on:." anc 

p,!ri."1SC~1ic C.'1r;:'4\:-:IS 69 
703::: 1" \~:::'Cj,C0i': GraGe .,A '.;:~I()(: R'.~?li.1ccr:e.:,:: "j :--9 

c=:..r::e~2j ~ 9 . '.:Q2") ?/3 <.!'''''''''''l-.,t-n ......... ,., ..... -:. .. \';,t;r-o· ..... "-D·:\ :-,.....- Sc-'-, -()-~·""O·p ~'\..1 J ...... , .... _j .. (. ....... ~_ 1.1 ... ~~·~1 ... J. ___ .:l.~ ..... :., .I_V':'" L· ~1 •• ;.-...;J.. ..... G .'._ 

2/ "" ""1' D':1 \. --"I j ~1. l.CO:l JOt. e .. ~l I] ... : 

I 1" _ C:';''; 1'1': rv1e \~ .. ,.,,_ :;t·,"> ~ I.; _L.Lcor I.J- ... ~ ..... J..r.,.... ___ V 

I I.~-\.-3 (:t:.:lrtz St\.::jio li(.~~i:1:: ~(i~ ", :'::·9. 
1'-3 !lc.::!vy dt~_y' t~ipod 239 
T-IO - DoJlv 39 ---------
1,'1)-101 - T,Tidco.Distrii:ll.:tion A.'n:J !.:'V 

E~-102 - Boster A~rlifi~~ l~J 
ir::"!""t_ .. .; ......... , _ ") ",.~!, ?, : ,,-,...-.~ n 1,., ...... r,..: .. ~,""'-~ ~ 0'" :; .. ~ I ............. _ .... \.,f ..J ~J ___ .1_ .... _. C .. __ -h _ ....... __ (...... .. ... -\..: 
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S-L-CTED LIS"'I~'~ 0'" CToP'!)-"-j v ~·tA"'T A .... • - c ............... - .............. ··~D""'O ,..··,._ .. v ..... C··_p· ...... ,·-~!~. J. 1"~ ~ l"._".;. ... .cl\'L.u~ .L"'~ .L.o...J .DL::" r:.i:-l.~;;"-~il::"~J: \".1.. ~ ~l-'.!.":' .. !. ~ xUJ.. .;., .. .!.:.. ... J. 

CO::lpany and Address. 

!~~?:S:ibl~ Electrontc 
: .!..CC~"l:"!.:!..qt:2S 

i:o~: Mi7 . 
ilZI Ccu.lter Ayenue 
IA:::c:::.cre~ Penns)'l v~nia 
11o"r . .., _#,VV,J , 
i 
1 
I 
~I~tc:::-;::~tio:l.al Video 
1_'" • 
j~or?or a tl.O:l. . 
:9~O ~\lt:::)':1or A,,-e;1ue 
!~"-n·"·~' ,.,. California I~-" .; .~--, 
9~O26 

i 
I 
jJV.C !L!dustry, Inc. 
!58-75 Queens EXDV 
1 •• "-J 

:'· .. -,5 .... n ..... ... .. "'=' ... "·or':" i--"- r-L..n, 1\..:;./..... ~ 

I 
I 

I 
I. 
i , 
I 
i 

i 
1 
! 

Javel::'n Electro~ics Co. 
5556· t·:. ·~ashingto~ Blvd. 
~~S A~gel~s~ C~lifo=nia 

, . 

'Equipweht 

----
LL-15 - Lm.: Light level C.'2~era 'tdth infra red capability 
LL-S00 - _ Lo',: liGht J,ev'-:l C;!1!:cra 
T\o"'[G-32B - Ti!:1c D:::tc Gen~;:-~~::(J-r 

Low li~ht Level Vidicon Tebc for PC1.'t.,,-pack 
i\!ltO:!1;J.tlc Iris Con!:r.ol for Cnnon Zoo= Lens 

IVC-370 - 1" }ionochro:!le Rccorde;: !Rcp;:oducer ,dth i;ls~rt 
<1r!d .::sse::tble electronic cC::'t - 1" 

IVC-82S1\ - I" }fonocnro::!::! Rcc~rdcriReprodt.:cer ~dth insto.nt 
vidco confidcnce. 

VCi{-lCO - 1" C:J.:-trid ~e i':onOC~1rOi!e 1':cco=clcr /F:.cpi:"oc!uce~ 

P1.!rcnase Price 
I 

I $1995· 
1 12:)0 -i 900 

I 1250 
I 325 
J 
I 

! 
I 
I 

j ~5DO 
I , 
I 5700 --! 23C0 ---
1 

I 
I 

\ 

I 
I 

I 
I 

I 

I 
.1 I\.V-350 - 1/2" :::I.1\J-1 VTR I 725\ 

I KtT ';'-;0 f'?" FT'- J 1 B-'" '. ~"'d ~:~,'" -:t;'''';~''' rT'"' i - ~:~" . , ~ '--.J_ - _1_ .~_"~, -- .L·~C:, <... ,,!,l'_e J~~lL_'.'., v ;., : -;.-- I 
P·,,'-3S00 - 112ft Ell\J-l Color or ~J..cc1: ~:-!d '\';11it2 VI:::' 12:0. I 

t "';:'-.;_ ~ ~r.O _ r,...1 r nl-"\H.~r ----.------------------------ --- :--: .• ~--
~_ J.-J ... oJ V ... .I..:..()_ 1 _'-_ .... __ . 00 1_ .. I C:"" (~""nr·~· ~_'/':t \ .. ..:r' ~ r...,,_r"","'1'.'(\ -nror---.·,- /("" '1.,,_ ..... ~"-.".;~--1-- .. ) ir...; ..... - . ..-,}_'-,.,J- J q .J.-.!C ..... v ......... -·..:·..-L!... ... :. ... _ ...... ·':..C.·._ .... \_C.!..--..~ C··!.,,~~_·~. __ t,.·01 __ ........ .. 

GS-(1500/Pi!-L;500 1/211 EL\J-l L'crt,~~Jc i.'iceD F.~co::-dii."\~ SystC:~ 'In:) 
GS- L5GO C::l:::'~r;l ~ . 3: J ' . 
C'..: 'I'~GO 1/.: •.•• ,c: ... ",.._ C.,~, -,., ;:.::;. I ' ... -_..J ~J..._!;,..:..1.1 .... J.._,I... '-* •• cJ.. .. _ -~-

I ... ··I·-l n .... ' ~ Ifirt'''''' CO-I-''''r- C.-·"···--:-:; R-;'~" i 1,.., VV,.J - ~-- ................ \,.J ... 1 •• _ ... «.... \.. __ J l 

·r .. -J.;'?? ..: 1" , '.j I' :"'., I' ·'·"'c·_" . r.·~:1; .t .. :"\, _4._ . ..J- tI,J..(.(" ...... ~t ... ,h "-~ - .. -~..., i 
·1···.:-1 - Vl' .1· ... 0 !:;\o"i "C'l'''',-'' ::;) !. 

_. _ .. _,..... .. .. - ... ' .. - ,,_. - -
~.' 2 S' """'(-"f'\ - L''j J..;.,t. .. - -. t.:.P_J.. .1..II~'WSC;.. __ , 

r--•• -c:_ _.~ r" rOt", ... ~_ .... :-,....._ ~ ..... , 
l .. ~,""" 3 ;:,yn ..... ".l_l._L ... ~L...."J... _0_-' 

TKC-300 - Vici~o Nixe::- 3~J , 
I 

X400 - 1/2" EIAJ-1 VTR, l hcur :':0 7 hour recording tir:!e ! 
,d.th editicg cc.pability, uses 4 video he.;:~s 0:1 slo~.; speed .1 
-------'.~-- - - -

VellO - Cc;;o:r:~;:a 

3V:1I Vic-.!find.(!r /i':or~itcr ,," .) 

1995 
3S~ 
~"r L_":> 

~ ;-

~_,---:-l. 
-I 

i 
i 

I 

(Continued) 
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SELECTED LISTING OF CURH.niTLY AVAILABLE OFF-LEE-SHELF VIDEO 51'5L801 EQU!?:-:ZXT 

Co~p~ny G~d Address 

IK~~~V I~~o-Dc~~ted I ........ - .6o , ... ~ \"... J..., ... c ... 

! 1262 La~·:;:ence Station 
ISunnyvo.le, Calif6rni~ 
94036 

Rd. 

Equip~cn·t . ?~rchase.Price 

SC-2 ..... 7: Reel 1/2" Vj.cieo Tnpe - 250- feet S ~_2 ______ --.; 
SC-3 - 7" R-:::cl 1/2': V .. :i,clCO ~·.:l.pe - 2400 feet 40 .,.....:-_____ -: 
SC-G 9 3/.'," ;~c:vJ. )." Vic!co T:_~pe 1500) feet ,~5 . 
S<~-::=;-::-973i4" ;\{:c:l 1 tl Vic;co' T~lre - 3000 feet 60 
SC-9 - 8" :'letal l{eel 1." Video Tape - i4bO fect 60 \ 

~!ai~avoy. Ccr..pany I CU-2000- CoIN Cumera "5GO I· 
!E"ort i';a)"11e, Indiana L5LI:-3Q.9_0- CO. lor Cn,?-c::_;;. ~l:;O 
!.6S04 I-CU-4000- C~~lor C:!:~t..!r~1 25'~Cl 

-c-~r'50 2-" C 1 -,-' ...... . . . ·.;-·_:-1---------4 

.'. 

.. 

.' 

.. 

~, - ~ 0 .or ~o~1tor/~cce~ve:- 4~U 

T930 - 23" Color ~b:,i::o:_/Rccei·:er 550 
T5916 - 23fl ~';c,nj tor7:-~c~('i-;c;: 25·:; I' 

:-

'" 

c' 

(C ..,~ --1-0,'" O ....... l .... _U' 

I 

-:; 



I 

I. 

t· 

I~. ,I': 
, • .r." 
,~ .. 

~ • i 

, 
.;:,. 
... ~ 

i:D 
I,·O<J 
I . -. :! 
I 

r 
~ 

vJ 

SELECTED LISTING OF CTjRRE~T:"Y. AVAI!.ABLE OrF-l~~SP..ELF VIDEO SYSTE:~ EQU!?~'S)~T ' 

CO::lpany and Adcroess 

I i'..,~ .... eo.,;c __ ~l. •• t...":'> ..... .L .. 

I~~tsushita Electric 
.CC~?o~ction of .~erica 
20(; ~c::;:~ Li"~e:lue 
,. .., • ~ "'! ".. • 
6'C\,· ..... orr.., J.',c-.v ~orK 

Equip~cnt ?u:-cncse Price 

I ~V-3020 1/2" EIAJ-1 VIR $ 850 I 
l'V-30z.;.0 1/2" EIAJ-1 VTR ,dth solc:1oid operation a~d ~ 

r"'~~ te CO~~~0'1 1 ":\25 
~;::,.. ~t~.~:~.l"'-.~'~" f. I • :_ 

~~-3,20~D - \1~ W~~~ ~~J.C 11~O 

NV-3130 1/2" ElAJ 'i·U. Coior or Jl~ck and \,"nite W'ith 
insert ond '.:1s~-:;c:!:hlc cd i t 1650 

° NIJ-2120 - 3/4!i Video Ca!;~'ctte lZccorcicr Plo.yer 'olith 
color or blnck Q~d ~hite 

~--------------~--------------------~~--~~-~V-')05 - 1" C'~lor ",L")~""1(> v~·:) "iti' C,1; •. c·,~,,"-.';1i~" ~or.') ; 

14 :;0 

1. _ '~ •• _ U""(.~~:.:~ J.. ........... ... :...L_L '_:_ .... ...,_J... t,..- -' J J 

XV-5120 - 1/2" E1/\1-1 Vic.:co cD.l:'tridg(! Rcccn:cr/?laycr i 
color or bl~ck ~~d ~h~te 1350· I 

NV-3120 - 1/2" £L\J-1 VI;:: 1250 i 
-----"'-------'-. '- - I 

1~V-3150 - 'trr{, color or 'blac:~ ar"d 1'lhitc solenoid~ ccitin;!, . ! ° 

.'. 

in~crt and usse~iliJe with t~o nudio chn:1~els, audit ~:1d. 

video ~ctcrs *~ot avnilnbJe ~t t~is dnte ~/A 
NV-3010 - 1/2i~NV-i(co- ?l:!';cr 5?5 
NV-SIO - 3 in;mt Video S·.··itc:i~ 37 
~V-P-26 - 60 minetc Vide0 Cnss~ttc TD.ce 35 
~:v-u i 1.:.-90 - :~~: CO;:~.;0::-tc:- =;n 

f ~~ir-2!~\j? 
r;:~'lT' ~.; J-j't.&.L 

, .... -
\0 1.(~ 't c.en C::.r::C!-::4"': 375 
~oJ·icli~('n CC:.~eL:.l \~-'it11 b'..iiit :":1 rlo:-:i:o:- !. 5S~5 

I r! ..... ?-()P \';I[..; .... r ..... r~ ..... ,,\-·, .. j ·°1') it' "' .• l':~: .... 1· .... ·(\1 -:: c('"\ r,-.· .. • ... "i,..,. '.-;; 'J \ -~ .. J ~.... .. ... ~. <:.),.. _ ..... i .. ; ..... ~... \'1. ... ~ .. ...... _) \.. ..L..J,. ~f .. l '1 \,.. ...... v _...... • ..J 1.. .... () '- .... l ..... (;:, _ __ - '. __ 
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SELECTED LISTING OF CURRE~TLY AVAILABLEOF?-T?E-SnZLY VIDEO SYS7~~ EQ~rp~~~T 
Co~pany and Address Eq~ip=ent 

1~~1~C S~les. I~c_ 
Pu:-chase 

I I PT-77 - Silent Pa~ ,:md Tilt Uni~ 1$ ['25 
----0--- ~~'v.. I PT-:U!-S - Indocr ~)nn :md Til:: '.i~:i_t 325 

! ... ..,-o·(.>....... C"'lJ
o 

-ro-n).· ... · ?CDT-22C _ P"'1 ... ..,.·1 'r": 1 ro 7.""-,, (',,", '-,,~1 '_' __ '-.1_ 

/
'-'~-~_OO~' .... _~_.... EJ,.- ' __ "'''~~' ... 

90243 ~. ,,- -

Sa~yo Electric, Inc. 
~ J'1200 w. Wal~ut Street 

Cc~?tcn, California 
~Q220 

VTR-1200 - 1/'2 11 EL\,J-l VTF~ 

V~C-710Portable Video Cassette Rccordel:' C~~cra Svs:c~ 4 
VC-llS- - Lc:·; U.·~ht Le'.-c1. C'!:::-:!;:"::' LCO ~ ._----. 

I ~\'·'t ..... \~ ''Ii'';"'· ir. .. - :,..." ........ Tr" •• c"l r'~'1._,.~",_"" .,.,.:A..1 ..... .,;~r..-~.:=.:-r .. l(:.\.,... :;.::::. ~ ........ L .:..u- - J ... ..; .... ~::.!.,._I·_-_.=:...::.:_._._ ... --.-:.::.:.: .. -:.~ ... ~/.~Ll ... \ ... 1..': •• _.;_.1. ... __ ...,I..j 

LYC-l] 2~~J,"; L:i.f~2.;: l.'::·:c~L C:l;~"'':''~,"1 :; )~. 
r ~~CS-30GO - Lm-: ~ .. b·ht :/:\'(!::. C;!;~:: :-'1 -;"-ith S::Uicon ·.l\:be 1050 ' J __________ _ 

'v~·;-!;090 - 9" 51.ad: .::.n~. I·::':.t':: ~'~c:1itc= 150 

2395 
3!!,.·I?S: ~:/ A 

1",'_'.' 2:1 - ') 2" ,"v , "c" ,,'''ci T.:',; -" '.: .. "" :-"r ;_,:; ~ 1 - ~. . AJ -~-::.:..:.:~.::.:::..=" • -v" .~ _ -' _ -' 
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SELECTED L1ST1KC OF CUP..P3!;TLY AVAILA:;JL;:: OFF-'.!.'EE-SEEI.,F VIDZO 'SYSTS~'f EQ~I?~:::::;r 

., 
Co~pany and A1dress Equipr:le~t Purchase Price 

1-- . 
S:::"~<:!-':~n Co:-?oraticn Su-510Du 1/2" EIAJ-l Black and ·K~:.itc. VIR ,dth I 
.l...& ,.~,.,-.; " c··~;""" ~ ,,' ;·~-<t· I /-,.1. r-'._~~C;... a~L~"i, C<'EE..D~J..:.. y $1150 

r=

: .S-~5 . Ero.o~lyn Qu;ens Expy I SV-~2?D~:1/~ol E~AJ=~. C~lor Rc'cord/i?layback VIR I _ 
.cOGsldc, ~ew YorK wltn ~J.ecLTonlc ~a~tln~ 15~0 
11377 . Sl,l-SI0C" 1/2" 1:1/\.1-1 DL!;'k and \';r~;_te VIR I 775 

." . 

.,' 

ISh'J.7'e Brotne-::s, Inc. e22 ii2r=ley Aven~e 
C-;-::':ston, 111i.:ois 
;":,.{)7r"-/ .. 

r~-\oo'" 

.'. 

, , 

'S" "2(IU 1/')" l'S' J 1 ~., 1'----·)1· .' "1' '7~R I .?-.") 
'.'-..) _,J . -: __ '~_l::'_-__ \."2-_9r or. t, :--~:~: ~n1(j \'t,11tc \i it 1_,)\'" 

, Si'-70";'C '/,)0' ':T.' '-I Pl., .', ~" '( ..... , ~ .. ,7';'" •• ;~:.. !\r:c G"-t'-o \ ....... l~ ... ~_.\.) JJI .• _{_4".I~( " •• _'-~~'J""~\.~" __ lL •• " .. ::..::: r---------------------- -_00 
S\--FF'707U 1/2 P Ert\.J-l""Po=t.:lbl('~ V'i'='{ ·<'l:"'!.d C:l::.cr.'"l Kit :~:~.3 

1~1'-1200 Color C<.:;rerc... 3 - 1" Plubicc'l 1';;0;';$ 15:6:':, 
TU-120U 12" }lonitor /?f~c['i·:::-:: :!~9 

IT-19UL 19" r·1cnitor/Recei~ .... ~r ::70 
,.,,~.. ....,,.. .. "" T 
J L;-t:...;· .. :L 2"" ~~~" .. .,..; ~O..,...I·J...,.,... \ : ... - .. ~"... I ":"-:::::. _.J .. ~ .... L ... .:.. I... .L I J \,. __ t. ~ v ~_ J-. _, __ # 

'I"\':t-S02 SJi .. ~<0;1:i. ~or ~2~ 
E"':";-:::O? '~"'.' ::;" ""';' ] ", \:", ; to~c: .,}::; .J1iJ.l J _, ..... ,\..1 J .1 ..... ""- .. ' .\:. ,._ .... 1 .. _ .... __ - ..... _-" 

55 - 104 S~~c Gc~~rator 551 
56-10?L ~.:.:nc Gcnerutor ';dth 2 to 1 1nterlnce :;i:_\ ___ --! 
VL-V35 \;:IF CO!lV'~ .... tC'r .(::) . ..::.-----

t #r"~_' =,~: 1-:~~ CO"\"'-.-~-#"'·- -'." ~ 1~ ... · >J~.l.. # ,. _. \... .... J. __ • 

. iii;-I;G5 2/3'1 \·:j.c1 j ccn C:l::1cra 3C:) 
~1\:--50 In -:}idic;n C:~:l":..:~r.-<1 :.~it11 Tt:1'C:O::1 Intc::~.::cc 395-
HV~5Q5 Viclicc~ Cc~~rD ~ith 2 to 1 Interlace 395 - , 

IH:-70? Ct~~!·:!~n ,,:·;i-th DetacIl:1')lc \?iI2~·:[1L~dcr D.~d IJC!1S 595 
I =PC-1000/ ... 3-2/3 V:~dicon Cn:_o-:L'" C::!~''?!.-~ S.95C 
~(~~e~;:1~i7?r \;!(~jCC:l C;)1.c!:, C.~: .. ::·:-;;:-;: l:::?.3C 

'1 --v:·~!.: .!..l 06 St: i ~ (:~nr! r " 1.=".:1{:'21;', :29,) 
I S}>lOlS SPCd.;ll Effects Ccacratnr . 350 
rs;:::l~ • O"J c; .. ', I' ; ~ ~ r; C r. ,,~ r' "' ~ n "., ~ 'r ~ I. ' r--::-,,-,,-l .J ......... c"'- ___ <:...J.. ,.Ll_Cl..~:":-I._~,._l..c... u-.J 

~-lO_l CL'10r" S2:ci:11 Ef::cc".:D (~0.:"1.C26.:ltor 5~J 
, 7'!.-1(l~ r,)1,.,.,.. T::-tl'(' .. ,. 1\- ".L', r..: "':" 
~. ~ _, ..... ~ _ ~.' ~ • ~. _ ",.. t.. ..... .. ... , # .' _ J. .. 

. I r"::' -:-1 O&(::;~-:''''~c~.,.; 'L' c:, e ~ -'{i.-:;-;::;·; ~ .,' c~ \ 
_ ~J ........ _I •. _.J ..... LJ.J._ ... "" ... " 1_ , ... 7~_\'" _ ... / 

533SB - O~nidirection21, 

wit~ balanced line and 
579S1; - O:-l·:i.dircctid<1~I, 

10,\,,7 i-:nnccir~nce. 
en/off !.l:·:ItC!l 

:::icrophone 

'. :. .... -

34 
l.c~,! i;::::'f.!G:l~1ce r.:.:Lcro?11Cn2 I 

T.''; ~11 h." ~"ro .. ,' ~j "'1" ~~a; (,.,/,.,;~;: < .... -~ '-ro', , 4" __ .• ~~~,::':::'U __ -'--=--- f ..... ' .... ,"_.1. ••. -_ .... ~.I. I J 

SV(;(,,; _ (1""'\ni ,.: ..... ,,, ~ .. ~- "1 1, ..... • .. -. =. --: ';;'~f"" ...... , :"-,.-'t~,p I ~ .. 1_ ~. • •• ':_ .... G.~_ -'- _.c ~ ~_o.nt._ '. _'- \I L: .. ?C:(.; :1!C.:~ 1,;. __ "'- (. ?l_ ... _ 
wLtn bo~anccd J.lne nun o~/otf ~~Ltc~ I 49 

H67 - rlicrophone :nixcr ~.;i~,;l VU l';ett.'L' I 270 
"(t' 'I' . ,,', I 8" ~ I" l,.> - 1') ~ynpnnne \'1 I :-:1.'1- • ., I - , ------_ .. - -~-.- _. - --- -.-. - -- ---- -~ 

.. n' .. ... . . - ~t ~\'. ).1 ... , I LIp, '<lil 11 ': ~ _ :.1::~.' '!l II' j' • • ~r~n: ~.:;.: .r.l,~.:,'~:,~_, ___ , ____ ..:.. ___ ..1 ~,I,; (C~:: . : 
~ ",:: "~_.~~-=:"7.:7.!~_-:~~. __ :~::.\~", ¢ !:_::-_, ." ;:.:., .! >.~.~:;:;~~~~C"::;~~~-;liZ2]~~=.,i~~:..e--==~~ 

SELECTED tISTI~G OF CUz;.RE~TLY AVA:LA7:LE aPF-'.l:sr::-SHELF i."I0EO S!:'SrE~·! EQ7';IP:-::::XT 

Co~pa~y and Address 

SC:1.y Corporation of 
A::.er::.ca 

Eqt:i?L:C:1.t 

I 
I AV-3S50 - 1/2T: EIl~J-l VT~ I 

/l,IJ-3600 1/2" EJ:,\J-l VTR 

Pu-::chase ?rice 

S12[.5 
860 

i 47-47 ~;a:1. Da!I'. Street 
Lo:::, Island City, 

i~V-3!1()~3400 1/2" EI:\J-l Video Rov'2r 11 Syste:n 
rc~t~ble 1745 

" 

::c~: York City, ~e-..r YC'rk • 
11101. 

.~ 

r '1 .,' 
I . 

". 

"'~-<·(.cn 1/')" ;;'T/ '-1 (,()l·" ,,~ 1>1" ;r ~~' -"h;~'" \:TU 1 1'''0 __ ~~~~~ __ 7 1 ... _ \J . ...,- _\."),:" .... .L U .... C"'. l.. .. ;.,Q. \l • __ \,.~ _J."\. ___ 

I V
" '6'''() ,,/,.11 ... , C .... /.). 'U-' IJ - ',U \'-' (,''''''''' '''It_~<..''t7':- .... L r • 1·,("\l"',"""\l-r;r'; \. .Lr:) ..... """- _ .... _ ......... _v '-" ... I~.' ... _ "'- '" .. _____ "-" ___ ~ ._ "'-"_ 

, colee:- 0:- black 0nc1 ~.;hite 1395 
A'/C-32()O - Ct:::icra ':'25 
AVC-3200DX - Camera Kit ~i:h Vie~\'fi:-:.der , Ei:::-::opho:-:.e 

~~d 200::1 Lens 83Q 
",;C'::-31 - C"-'e"" Crol f't'tnr - -:; C"~'''''''''~s 55 I ~....,J ...... , _f_ v __ '-_ ..... -- ........ -~-~~.. ______ I 

I C~:;1-02()'l' 3" P"~~"'i)1 C 1·'0'1; ~c-/:'(',,'o'."ro- ';.:;; ')' .... #,., J -.I.~_l. ... t. _ .. '1 ~ .... L"_ \ ....... ''-::.\..~_.... ; __ '_" ____ _ I C"''','-1'i2 ~ 't'j" .~ ...... .,~!" '·'(\~':"C"lfl~C-C>~"C>- l. .....::; I ".1. _ . _ ...; ... '-:~·lJ ..... _ ••. 6:" L 1 ... , '_' ..... \. \,.;.... I _I -' • ____ , 

C~::·:-l ~2 ~J 18: I 'Pc r t" r~ 1 c >~'-':1i ":('1:" /:{ ....... C~ -:. -v"'e.r :3:: 5 ! 
p~:::-t~00 ~"Q .. ."l·· .. ~lr. !'·,c· ... ~: .. 1j~r'.. -::;;') ----, - .... '"' . :: -.., .... ~ '- ..... :.--=-~_.~-.: __ l.. _ I. I oJ _ _ ___ ! 

-- -)0 9 11 ~)Ot::)Ic 1\::;(.--:-: ~~()~~ i t~)-:.. 4~'J : 
12H ColC'r l-!:":1i ::or /!:~cei-J"cr ~C'J 

C::"\1-171 17:: Co~.cr :·~o:~i:~::/:::'2-:..e~" .. -:!;r s::: 

8:C: '-1'; i"J6 - :~ '1 co 1? c) --0 -; ')-'-' 0;0 • ..,.,.~ ·Lro~ 5 ., ! )' \I J~ ._, L ..... ''\ .J~._.~ '- ,_ ..... 1 ...... ,\..0 •• _ _ ~ ... , __ 

\·C~ .. -C~: - F.l3 ::-0 8 .. 5;--~;:1 ~'~ie·~ :'.:1j~l.: l..e:1S 3~ 
I \.iV~!~(';u() - ,,~·t-"'·r··~"10 ...... r') ""',.[..: ...... -1""'- ry-:-.-! ~,. ~..... "._' •• _!' -",,[ .,_ L J. ... "'I.._,:_ _I \. 

I t\\·;;"-3200 - ::ler:'t:-n:1ic \rio\·::i:l,.l:-~r ::~ 

! I·:i:~"-:.~,f:~·; - 5J~'-: - !~.1"' • .!\cL:;~tt.!~:: 56:: 
I '.7- 32 - G~J :·!.t nu tc \r~i~~ Co. 0 1\,:."."! .: 'J 
'-------.------------~-.-,.-------~.......;'--------------;-------;;-.::::-----, 
I \"-3"J~1 - ~fJ :·;'::t·.!t·::! -:;~·i(i(!O l~!·~'~ :.) 

.1 1;_3 !-:-t ----::-.0--:·-1 r-:~~!t'2 \:i~co 'J~~e ':8 
I 1-~C-60 - ·(..0 ,\:i,-."t n \ii ... 1 ·.,O T['~J'-~ C"l~-;#:C~t/") 35 
I :,;~: .;~r-;'-~-l~~-~'~~l_ :: .. '~ ~-~~~~~ .:',.,',,~~-'- ..... ~ '-"'''r-',")- - ... ..; .... -:'1 rr~;"'- ::;'::'.''"'' ~..JL\}l. - .... !J~t,.._;". -: ... 1l1 0·,.1.'-0.,"- -_( .. '.' 1, .. ~C:·,.l-\.....! __ ..... ~ __ :. .. __ ,,~_'- ...... J 

" r! P _ '1 !' - r' r"I '! r'\ - f'\ ,..l ."1 ~ ~ (:l- f , ...... - ,-: i . _ "J #/ ; ~ ~.: ~ I" ~:) 
~ .. - ~) ""'V!.."J,. J.~",.I ....... _ .... 1- ... J _J._. _ _'\.I ... __ --'_-' 
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i T;.) ___ L- D('J.ly S5 
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J V , DESCIU PH Oil OF V 10[0 SI'STU·l EQU 1I'r'il)1T 

A video tllPC ~,y~,t8m is fllddc llP of ~ ~crir.s of.coln[1o!lr!l1ts, al.ld basi~ally 

consi$V; of one or mure CClIilQras) l11icroph("10~,) .video ti!PC roeDl'tIlT;" ancl 

monitors. The purpQsc of a video tv.P(~ Sy:;tCI:l is to accl/l'utcly 11ncl r~liilhly 

captLIl'c a scene) tl'ansfer it into an elcctl'icC!l sigl1vl) stCll'C tl1~\t sign1l1 

on Ifla()nci. ic tape, tine! later 'Ll'unsfonn the stored s'ign,tl bJck into a .1'cprodllction 

of the ol'i gi nal scene. 

Vi deo C(lfi~[~I'c\S ar!cl {I,ccessori (;IS _._------ .. - . 
. The video calilera is the con~poncnt \'lhich tl',ll\sfcrs the visual 

scene to tin e1ectdca1 s·igl1a·l. The portion of the Cnme1"il \'/llich l'cgulates 

tllis process is th0. video ·lm3.ge tube:; the typc.ut·jl·ized c(Jnstitut(~S 

""-
the pl'irncll',.'/ difference botl-loen Cai1l(~r(:s) aside from \':hethcl' tho camerll 

is carab.1e.oft color rroc:essing or just black ancl \':'~lite (F'igure 4). 
.......... -.... 

foclls ccil- G1(m(:sh) 

Fiauro ;;.\/,ldict;}f/ Imouo Tll.bc··· 
, ~ 

L-____ --------------------------------
_rra~, 
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,color and b)ilCk (Inc! I,tlrite illl,JU8 tU,bos is i'hat colol~ ill1(;£1o tubes l'eqli'jl'c 

mort: l'iuht'ing to gellerate it satisf,:c:tor,}! piCt.Ul'C. !-jost colol' C(lJll(~l'aE; , 

l'cqlJirc \\t least 'U;O footc(lncllos of 1 ight in I'lhich to opn\'atc ~;i]Vigf()ctol'il.Y, 

ClS compared to 20 footctil1c1'Ies for !Jli~cl~ (IIHI l'lllit.e; they ,also l'elju'il'e 

a spccii1l typo 1 ioht fOI' accurate coloI' reproduction because nOl"'lilal 

incandescent 1 ight'jn9 gencl'Cltes' an ovcl'a/)lIndClnce of l'C!d in l'elat'iun 

to other pl"'imary colors. 

1\11 black' and 1':hH:c video Ctlr:1Cl'tlS usc olle v'ideo irnage tube, although 
I 

it ,may be of sc\'cral dH'fercnt typos. The most uasic alld incxpcnsi\'e 

type is the Vidicoll tU!)(;i fOI' I1,OSt applicat'ions, llSC'1'5 yril'l find 

,that Uris 1~'i11 (Idcquut.ely n:ccd: thi(;\' nr.p.ds~ bllt Spc=ciCl'1 li£lhting conditions 

lIlay dictatc use of Clllo,tlle)' aVctilllblc type di'rf(;n~nt'iatcd by ~'jZ(? (2/3 

inch or " i,ncll) and natlltc of the i:tu'get surface Lis(:d (sCpJI'ate lI1(~sh 
, ' 

or rcgulct~'). ,The 2(3 inch V'idicon tube c:~llo\','s the, camera to be 51112t11 or; 

a sopatate mesh Vidicon tube is a mote accu\'ate reproducer of scene 

detail than a I'egulnl' Vidicon tul)8. Good Vidicon tuhe opcl'ation is 

achieved in normal lighting conditions (30 footcandlcs); those tubes 

"blll'I~" \'/'n-,-.Il r'·):I)Osr.o,d /' b' It l' I' I :; L, _ \:. 'C 0 \'1 g.1' 1 ~I 1'1:. 

image ,to be '1 eft o'n the tLlbc~nd) consequently, on 'eaCh licl'l scene. 

etllne,ras \'/hich cmploy Vidicon' tubes I'rill not gencl'atc good contrast 

in lov/-light level condHioilS. 

Some blucl~'and \\'Ilitc CllIllCl'.:lS Iwvo Silicon D'joc!e tubes. Tile Silicon 
, " 

Diode tube is 11101'0 sensitive to 1 i~lht und '\'rill, ~IOnCl'atc b~ttC!r ~ontPust 

than a Vidicoll tube 1'111011 !lsod in lCM-l'jUht'levcls. r\Hllou~lh the Silicon 
#~' .. ' • .. 
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tuba \',ill not bUl'l! lH~c till.! V'idicon, Uw sQn~i'it'ivit.y' of tllc sn'juJl'l 

-~,;;.,"{" 
I 

tube 'oft9n ovcr·,r(:ucts to it IJ1"jU11t spot in 11 seCIW, ('i1us'jng (l "blcJOlIlill'U", 

effect. Unfor'Lunlltr~ly) tlIC Silicoil tubo \'/ili liot accc'pt: t.lle CllItrAli.:ttic 

gain cOlltrol C'il'cll'itry w;od by V'iclicon C(JlIlc.!I'a,s to Cil'CUnlVcmt 'LIds 

probleill. HOl-/eVCI', ('til CllItoilll,tlc iris cOl1tl'ol (Ji:.lJOS~iibl() Electl"ollics, 

$32S) i~ Clvailable t.o help allc:vildc tl'ds j)l'ollloili. f, Ctlll:cra equipped 
, ' '\ 

\'/ith a Si1icon 'imr!9(1 tub!? \,I'ill cost appI'o:.dlilc1tcly GO;',;-GO;~ more thiln 

a Vidicon CaIlWl"u. A Sn'ic:on tuba cun be pl(Jccd ill u Vid'jcon cqu·ippc.;d 

camera, but tile ll.lItonwtic gain control circuitry must be disabled. 
, ' 

Some IIw,nufv.ctul'Cl'S r.la!~e cnmel'('ts I'/hieh 'Ci.ln easily h,~ clwnSJed fl'om Vidicon 
, , 

,to Silicon (r.xar.1ple: Teler:lilt'jon nnlOO CCllil2l'tl \'/ith \lid'icon tll,be: li\sis 

, 

fOI' $700, "/hile tlw Telernat'ioll TI,illOO \'lith Sil'ieon tuh(? lists f(w $1,100). 

Plumbicon tubes, a thi0d type of i~~ge tube, is alsri useful for low-

light level conditions. Plumbicon tubes 1'/i11 ·last lcngGI' and I'rill 

not bU1'1l ClS ea:.i1y liS Vidicon tulles, but they cost ClPPl'o>:inwtoly five 

times a;; much as Vidicon tubes. 
I, 

Some cameras include an intel'nal synchi'onizat'jon (sync) sOlll'cq; 

thcs,c usually have a sl'ritch tliat 'disables'this source. \,:hel1 an extcl'nal 

source of sync is used; suc~ as a Video Tape Rqcol'dcl', a SpeciDl Effocts 

Generator) or a Sync Generator. Othel' callioras have plug-lin sync circuit 

board§ -\c>:amplc: '(,mC ClCGOOO,); some of those sync SOUI'ces al'o cilpc1ble 

of 'ddving 0101'8 th,tn one can:CI'a (c>:flll1plc: GE TE3 30) s a fcatul'c \,:h'jch 
, ' 

could eliminai!e SOIl1:! \'I;I'ing in (! lnulticnm::'l'tl. system. Cumeras including 
. 

an internal sync signal will "cost (lppl'o>:itnJtcl,y $90-~,12L)·mO\;c. Jntcl'nal 

sync ; s uscflll ina one cam'~ra systei~l '\'lllqll no e>~tcl'na 1 sync 'SOlIl"Ce 

is IH'CSCllt; hOl'lover, mlll~;carnGI'(1 systC'.I!~< r('Cjuil'C (J COI1l:1lon sync SOUI'ce 
" , 

'I' .v 

~ _ __ _ ____ J~_~~_ ~ 
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to all Cilmeras to nrinimize roll, l'e9ardle!,~; 0" I'l!)et,lr(:r tlw sour'co 

is internal 01' cxtcl'J1ul. 

Huny curneras cc.Hile I"ith or have ill0. cup~tl.d H ty to acid u vi cwn ndcl', 

allo\'ring til:! opct'ntol" to sec' \'Ilwt js bC!ill~1 picked up (cxi.llllplcs·: P~llHlsonjc 

HV361P, SOllY (WC'J?OOI Sony I\VF3200). S(~,vel'al cc::merilS also add such 

special features as a tully liaht 1','lrich COi1:cs on I'ilwn tile C',1I:1el'il 'is 

operating (exur;lple: Panasonic lN3GlP) or illl interco:n input to a11O\'/ 

.hlO-I-lay communication bct\/ec!n camera C1nri director (ex(~i:iph.': PntHISonic 

\-1\1361 p). 

Cameras arc designed to be Cith81' hund·hcld (pod:ublc unHs) 

.or 1l10imted. 
. 

t'!hen mounted from a \·:all 01' tlic ceiling tliGil' POS'itiOlll 

is fixed, \'illCrcCls mounting on a tl"ipocl (11101\'$ position adjustment. 

If tl'ipoc:s are used, cate should be taken to Ii~atch til[: tl"ipod s'izG 

'Clnd stl'Gn9th t.o the job; tller'c "is wide va)'it!!)il it.\' in abil ity to c;:tc:!nd 

the cC\mc,rtl hl\ight and ,support weight. Versatil ity: is _added to q camera 

by the addition of a l'C:H1otc control pan Cllld tilt (PE,T) device I"hich , 

all O'.'lS an opel'a tor to conttol c,ul1ct'a movement. from Cl eli stDnce. Rell-;ote 

'co~ltrol P[IT units consist of the pan and tilt drive unit) the pun 
. 

and tilt unit, and cabling beth'eC!li the 1:1-:0. Pan 'and tilt drive units 

are available in regular (generates motol' noise) and silc~t operation 

units; .tlw control· unit is aVQilable vlith eithel' push-button 01' "joystick" 

(one lever fol' all dir8ctioni) controls.' 

2. LCD_~s 

Every video Cllloel'u l'oqLl'il'es a lens~ this lens is descl'ibed in 
" 

t(!l'IllS of its'speed (f stop) and foci.ll 10n9th. The speed of il lens 
. 

(f stop), vul'iahlc on most lcn~c5, determines th!?'mJ>:klllll lltnOllnt of 

,v 
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light ullo'dec! t.ht'ou~JI1 the '\ons., I\n f1.5 lens I'lill Clll(l\'I llIore li~,JhL 

throuuh to tile im~\ge tube than ,If) f2.!j 1 (!I1S fOl' tile Sttll1<,! ,sccme I)\"i ulttn~ss 

(rigul'C! 3). The f(Jci~l 'lengtli (If iI ll:ns dC!t.ennil1r~, the !l.conc aren 

picl:c:d up by tile c(.lr;CI"r:t; lensc:; arC' cHIt(;1' fb:cci foca'i lcn~rlh (si l1 9l e 

scttin~J) 01' variable focal lcn~)th (miJny set.tings, callcd II ZOOlil), 

\'lith focal length beinu r:l(!astH'c:d in niillimc:ters., \-Ihen sclect'in~J lenses, 

'remember tl1«1: the 'largel' the Illllnbel' of I:lillimctcrs l the smaller the 

area picked up by the camera. Focal lengths al'e also described in 

terms of \-ri'dth of field. {\ "wide ll an91e focCll length lells, such uS 

a 1~.5p::n lens:) a110· .... s more viel'ling (lrca to be picl:ed up by the c,!!nC:l'a, 
\ 

and sho','ls subjects in the 'scene as 'bei n~l r,!ur.h SIJ1u 11 01' tll~11 IIn~II'I'O\,I" 
<> 

angle lenses (FiIllH"C tl). Lens prices vary in reli.rLion to' focal lel1gth, 

,ability, to change focal lcn~l'th) und speNt. Lcns.es are I!1nde fell' f';;;ch ~ 
...... 

sized canlE!l'a illlClgetube (2/3 itv~:h and 1 inch), but cll'8 not 'intcrchan~leuble 
.. ,:*'. 

behtccn these sizes. 
" 

,0 0 0 0 () 0 
'.' 

f 3.5 f4 f .. {-' b.o f8 . f -II f 16 

Figul'e :; 
Typical 

(' 
(' J. Honoe of r ... 'IIOPS, 

,v 
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3. 

F j 9 11 r c -1:' An 01 c cd Vi 0 \'I 

Compo:cc) Tv Lons Focal LenGi'h 

Th~ zoom feature' increases lens cost, but al~o adds varsatility 

to a a camera because it al.1ol'ls the Opcl'c'f'tor tQ vury focal lengt.h 

OV81' a range (e>~(tlnple: Vicon 12.5\H:n-75mmfl.B Hanual Zoom "lens). 

Zoom lenses arc contl'olled either I1wnua,lly or rcmotely by electronic 
' .. 

means, A complete remote cbntrollcd power ~oom lens unit consists 
I 

of tIle vill'iablc lens itself plus (\ sCpul'att! control unit tine! cabling 
,,' 

betweaJ1' .the two. "1ost p,OI'o'2r zoom cO!1trol units include controls fOI' 

focal length, focus, and speed. 

"lonitors an0 n'(!C(~iVCI'/:'l~nitol'~ 

A monitur 01' l:cceivcl'/lllot1itOI' is the video tape syst"cill display 

unit \'/hicl1 t\'unsfon\l~ u picture si9ri(.ll' into u l'eprodu}:tion of the 

ol'iUilltll scelle. Vidl!o sy.stcllIlllollitOl'5 and l.'ecc'ivcI'/lilunitol's a110\./ 

4. 

-----~ I 
,un opel'uLor to ;,ec \'tlwt the c<lll1(;rasecs.and \.\llml oLhcl' vie\'ICI's to 

sec \'/hat hilS heen video tape' recorded .. l10th monitol"s (lnd n:ccivcr/Illonitors 

.ate c}Qs'igned to ucc'CJmplish the sumc busic 'C!i~;play function; tile d'ifferencc 

is tha t a man HoI' I,i1US t ha Vt! its S i Una 1 deli VCI'(:d by· coax i a 1 cuu 1 qs 

(one fOl" vid8o, one fol' ttuclio, if monitol' hilS (ludio), I'lhila a receiver 

has its si~ln()J delivered by )~Cldio frQC]tI(~ncy (RF) throuvh C\ sinale 

cablc connection (both video and audio to till uiltCI1Il11. 1\ receivcr/monito!' 

has.tlle capubility of having its siunal c1cl"iva(cd ciih::I' I'.'ay. Host 

rnon'itors are dcsi9n~d for only vidco.rep)~oduct'ion) I' .. hile I:ccc'ivcr/monito)~s 

are cies'igned for v'ideo and Cll1d';o l~eprodLiction. Cost I'lill val',)' according 

to size and 'quality of the display lInH but gC'I181'al'iy) a receiv(;r'/1.10nitor 

\'lill cost aprroxi\n~tcly $75 mo)'c than a sti1.ndurd BiJni'tOI' of th~ S2Jn:: 

size. A I'eceivc:r/monito)' vlith color capabi.lity I'lill cost approxiliii.tely 

'$200 more tlleH) a blilck and I'/hite receiver/monitor of the S~Il1C size. 

Video TQnc ROC01'dcI's . ____ :.L.:.::-__ 

, The' Video Tape Recorder (VTR) takes ,the electricCll signals fed 

by video 'camera and audio components of the video tape syste\l1 and 

stores them on magnetic tape or sends signals ohtai~cd from a tape 

b~ck through the system's disrlay units (playback). The diffcI'ent 

types of VTRs can be lC en '1 <, ec pnflllltl y <.: ~ 'I t' f' I . '1· by v,' d"o t;>l)C fbrmJt () nd 

\'lidth; .types available off-tl1~:-sl!clf arc: 2 inch, 1 inch~ 3/4 inch 

cassette) 'li2' inch cartdc!gG, 1/2 inch Etl\\.l-l reel to l'0.el, 1/2 il,lCh 

~IAJ-l port~ble, Clnd 1/4 inch reel to reel. 

a) Tile 2 inch VTf~,' citlle)' helical scan 01' quacirl!plc>:, is the Inost 
~ . -

cxpcnsi've t!llcl IIIOSt aCClIrClte video topc l'ccol'de,r. Used pl'illlfll'ily for 

b\10Jdci1.st qll\\lity rceol'ding, these VTRs'rc£ord ilt onc of tlw [0110\\';n£1 

," 
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speeds: eitiJer I.!i or lS inclws per SC!COI,ld; l'ilOst tlc/wl'iIlly at 'I!> 

inches pCI' second. V'idC'o rcc01'dinu on tile!, 2,inch: VTR is \IC\~y a>:p(~nsive; 
, , 

tape cost is inCn,'it5UU SlIUSL:tlllt'iu'11y by iupc size ~llld volwllo rc~qu-jrcd. 

The 2 inch vm 'is considcl'NI 'irrilppropiaLCJ for, \'lic!CSPl'C'Cld use liy tll,C! 

legal cOIr~munity, unci I'rill not bo discllss(~d further. 

b) The 1 iD.cl1_VTF.~ uses the 1\C!1ical sc,ln techll'iquc of rccol'dil,1g, 

and cCln record with broadcast qu(\lity in black Clllcl \'Illite. A colol' 

1 inch filtlchine wi 11 cost only a fel'l hundl'(:d dol 'liws Il;orl~ than its 

blacl~ and white countcrr:ll't. The extra fc:atul'cs of assemble ecl'it'ing, 

capstan servo control (s(n~vo contl'O 1 is a lllUSt if c 1 cun ~di ts u.\"c 

·to be obtained) adci approx'illwtely $1,200 to the pdee of tl 1 inch 

VTR; an insert editing VTR costs (lpproi~'iIlIJtely $3,000 more tho/1 an 

assemble ecJitinu VTR. I,jost 1 inch VTf{s Iwv~ edH capability, t\,/o 

...... channel audio capclbil ity and accept 10 i," impedance billanced 1 inc input. 

Almost all 1 'inch VTRs a\~e designed \'Iith s19nn.1 strength li1etcl~S. for 

both video an~ audio 'inputs. This allo\'l~ the operatol' to make sure 

that both video and Cludio si9n(\1 lovels are the proper strength to 

fa,cilitate ~Jood l'ecol'd'j·ng. At least one 1 inch VTR has an "instant 

video confidence" feature. This is a monitoring system I'll1ich plays 

back the tape \'ihi1e it, is being \'Qcol'ded l insuring the op'cl'ator that 
, , 

he is,tC?coI'clinSJ ptopcl'ly. ,TI'ansport functions, s~ch as forward, I'CCOI'el
l
' 

rc\'lincl; and fast fm'\'Ii.ll'd VI'£: usually solenoid; !:~ode selection -is by 
. , ' 

electronic pushbutton, \:hi(:11 p\'ovides ca~;c o( 'oj)crntion "nd facilitates 

i'emote control. 

Rccordiilgs Illude on one brand of 1 inch VTl< 1~ltly not pl'o,duce the 

same quul ity pictul'e \',!len played bJck on (;notl1cl' IwuncJ beC.:lll$Q thcI"c 

' •• t" 
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arc no Clcccpted industry format sti\lld~lr(js ,fortlJ"is ~'i7.(l VTrL TUpCI 

speed also vilries fl'olll mallufu.ct.Ul't':I' to /lit\nufncLui'er." lind d"iff(:rent 

brane! vms usc dHfr:rent sized vicfco tC1pC rCQls; this cll'(};)ticully 

are the saine, at 7.5 inches peY' second ('jp!:,,), if one IilCl!=hine uses 

a 9 3//1, inch n~C!l \'!hile a.notllel' uses (In 8 inch recl, intcrcltall!)C'abil ity 

is limited; intcTCh,}llfjeabilHy Cc:1:1 only be up\'mrd 'in r0(~l size, not 

dO\"nI'Wl'd. Video tapo for 1 inch machines costs appl'oximately $GO 

per hour (slI1(\11 qUi.lnt'ities). 

c) !\ 3/1j inch Ci.1ssette VTH format standard \':(lS intl~oc!uccd by several 
-r---~ 

manufacturers ill 1972; tbis fOI'If1tlt lIses helica.l SCem recording and 
II • '.'..-f. 

playbilck as do inch anc! '1/2 'inch \tTI~s. The' video cassett'e·c!'iffGl'S 

• 'from a reel to reel lil(,:c!'ium in that the r.:aqnr.;tic t~pc is PCI'ITI1'J1cntly ...... 

._\'1..~ __ ~. 

I 

housed in a plastic container (8 3/4 x 5 1/2 x 1 inch), called a cassette. 

The video tape recorder' is sc1f·-thl'cDding; the tape is automJtic;ally 

}~eJ11oved from the cu,ssettc and is thl'eaded over, th,:?' crase head and 

around the video head. Tape return is thl'o~gh a reverse of the threading 

pr'ocess. The thrcadi.ng process tal~es Clpproxirna.tcly 6 seconds.. The 

3/4 inch CClssctte rGcords and plays at 3 3/4 inches PCI' SQCOi1d. f\-

small plastic plug may be removed fl'om the real' of the cassette after 
,,' 

recordin9~ to, prevent accidental Cl'asure of recorded matct"jal. These 

,video casscttc~s arc intel'cilanDGc:1ble al~ong rive flEIIlUrclcl',UI'C'rS, and' 

are uVJilablc in di~fercnt recording lengths, lip to a nwxihiulIl of "bout 

,on e 110 til' • T Y pic ale 0 s t f 0 I' 0 n e h 0 lll' c u sse tl c sis . $ 3 5 (q l~ ant it i e s 

of 12). 

' .. ~ 
¥ ' 

' ... ' 
~':. .. _________ ~.~,~,~_, _____________________ ~ ______________ ~ ________ a ___ ___ 



One fClItUI'C incorpol"utcd 'into (\1'1 :i/~ 'il1l:hvidco cassett.e VT!~s 

'arc hi 9h impcdi.:.,lce un!Ji.!'1 anced, vii th CClP,lhfl H,y to record onto tvlO 

SepcH~El.te audio tl'id:.ks. l\uto;r.Qt"ic 9i.t"tn control circuitry, \',ithout 

rnan Ui.l 1 ovr~rride, is fClLIlIc\ on 1110::t video tape l'cconlcl's usin9 tid!; 

format. EdHinu cilpti.ldlHy is cUI'I~~ntly uV~tilillJle on only one 3/~ 

inch video cassette rc!co['c\el' (JVC CR600QU); this IlIac!1'inc ilccoinpl'islics 

its edits vritl\out the benefit of iJ. CClpstull ~,eI'VO contl'ol device. 

Another maclline (Sony Y01GOO) can be-modified to permit editing) through 

use of a non-itandard accessory device whicll also allows remote co~trol 
. 

of tl'unsport .functions (C,voni~:, $2%). 

.\':hich confCJf1l1S to the [J.f\J-l stanc\ul'd for 1/2 'inch vn~s. The cartl'idge 
...... 

differs from a cassette in that the cartl'idge hous~s only a feed I'eel 

while the cassette ii stored on two reels, one fe&d reel and one tukeup 

ree1. In the 1/2 i.nell cartridge VTR, the takcup r~ccl is included 

in thc machine itself. Like the cassette nl<1:chine, tile cal'tr-idg(~ Ji1:\chine 

automat'i eet lly threads the tape after the cartl~i dge hus been ~ nserted. 

Stop, play) I'm'lind, recol'd and fttst forvwrd functions arc selected 
I 

l>y push b'lttons. Hlwn the tape ends, it is tlutoiilZttically re\,mund 
~ ~ 

and the cartridge pops out. 

, Host 1/2 inch Clll'tl'icl9C YTHs have colo\' as'vlell as black and 

\~hite recording capJb·ility. Cul'tricl£IC plnycl's as well as rccorc\cr/plll,Ycl'S 

are a~/ailable, bU,t maximum recording ot' pl~ying t·imc fOI' cal'irid~le 

systems is 30 minutes. A 1200 foot, 30 minutt} cartridge costs appl'o>:inmtcly 
• 

,....... . ... 

. -
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,$22. The 30 minute rc:corclinu cilpilh'il'it,y reqLl'il'c~; i.l special tnpc, 

thinnc\~ than t!wt lIsed in 1/2 'inch EI/\J-·' n!cl to pec!l VTI~s .. Rcguli.l\' 

.thickness 1(2 inch tilpe is aV(lili1lJl(' 'ill 20' IIliilute alld 10 millute 1()1l9L!lS. 

A tupc which hd'.' oeen recorded on an EJf\J-l 'I/? inch 1'(~C!1 to )'c!cl 

recordar llIay be enclosed in a sel'i~s of (;{JrLtic!~J(:s for usc \'lith this 

machine. 

e) The 1/2J.ncl.1 rt~el to \.:gel~J.l~ has i.ln indtfstn'\'Iide standard fen' 

1/2 inch video l'eeOl'd'ing, cullod t.ho EUIJ .. 1 ~;tancll!I'd; 'LIds s'tundurd 

faci 1 i ttl tes i ntel'cilanSlr!abi 1 i ty bchfC911 rnJ.tlufactul'cr-s. The di ffo),Gnt 

manufact.ul'ers 'of EJf\\)-l standard 1/2 inch \'Tns produce bi)s~c(llly t.he 
I 

-same VTR, cac,h adding their 0\'111 special featu)"c!s. Color 1'8con!'lnQl 

capubility co~~ts apprcxililately $;200 mOl"G tiEd), [l COn1fHl'r'uble black r.l!ld 

lllC 1 rce . 0 ree : - VTHs use a olaX-jn:ulil vlh-i te recorde)'. 1\11 1/2' IlL 1 '-IAJ 1 

tape reG1 she of 7 inches and rccord/pli.ljl llt 7 1/2 ips, althou£l/) 

many ulso have a slol'l n;otiun playbucl~ foatu\'c. Video tupe in this 

s i z e i s a v u 11 a b 1 e i n 1 eng t h S 0 f 60) 3 p, ~ 0) U 11 cl 1 ~ 111 i n L! t e s; a v e I~ a 9 (: 

list cost for a 60 minute reel of tape is $30-$40 (small quantities). 

Auto!l1utic Gain Contl'ol (I\Ge) is a fcutUl'c incol'pol'atccl on all 

~f these VTRs; hm'lCvcI~; only a fm'l have tnrlli~wl 'override capabi'lity 

for video cUld audio. t·1a 11 ulll video ga'in control is useful' in a lIiSlh 
, 

contrast situation to add detail to th2 subject; ~he trade-off is 

a sncl'ifice of detllil in uI~i9htcl' arcus I'lhich lll'·C rwt of intel'cst. 

r·lanllul audio gain contl'ol is lIseful in noisy I'ccO'l~din9 environments 

to'c!c:-cmphasizc noise; the I\GC \/ill amplify ,:nc\ t!lUS (lCCcntuClto noise 

dlll'; ng' 1ll0'!ir!l1ts of conve\'sa i.-i onJ 1 s 11 once .. ' A 1 ~o, dUI'; n9 dup' i Cll t; on 

of prc-)'QcOI'dcd t(}I!0S, ll\:1nu:ll (llldic <.,;ilfn ('(inl:l'o'j ,,'. t tIl,') e 11l1lnil 'Of, ... r.(n;1p()UrHlin~ 

of n (l i s (' f 0 tI n don t.h COl' ~ gin 0.1 t." pC! • 



. , 
to ,incl.-icJte t/IC~ 'strength of video ilnd ill/dio 'input s'i~nwls; 11IO~:t V"/'i{s 

that do h~(ve 1:1(!Lcn's hllve only tiuclio si91'1l11 sLI'ell-utll HIde)'!:', 01', ut 

best, u sl'/itc:I\Clble Iflctf!t fOl' both $i~Jl1iJls. /\lso, t1ud'io i'lnpcd(lllcc~s 

and ]evcls differ fl'o:n tIluI1Ufi:l,CtUl'CI' to llitJnufiletUI'Cr even UI(lll~1l ~\ll 

manufactuI'cl'S lISC unui.ll anced audio 'i npu t:s (tile! output.s. As' an e>:illi1pl e, 

Sony 1/2 inch reel to rcel EII\~J~l VTRs huve GOO oh!llllliC)'(Jpllonc' input 

impedance, ancl high lcv(~l) high ilf!j1c(!i'it'iC8 vuxilial'Y input; \'Iith higll 

level, high impedance audio output. This compares to Pal1asonic 1/2 

inch reel to reel EiA,J,·l VTf~s, \','hieh have 20,000 Oh:ii I1ricl'ophona 'ilqjut 

'impedance, \'lith GOO ohm aud'io, output imped~lnce. 
, 
I 

All EI/\J-l 1/2 inch l'cel to l'eel VT!;s inC01'pc,ll'i:d;c rcvrind; 'N~cClrcl) 

play, pause and fast fo]'w.wd funct'ions, but sO:1',e do usc eitllCl' soiC:!noids 

,,01' e 1 ectri CCI 11.1 control" eci 11l.tshbu'i:tons to sr.l ncJl', t', 1.J.' I • <.. 1.0 1e OPC!'ClLlI19 moot::. 

Solenoid of~erclted.rnachines'cost cl[)p)'(»:iliiately'S200 mor'c than liianuCllly 

controlled r:lacllines {solenoid VTl~s al'so have foOt'~\'litch se1cctot's 

available if l'emote control is desirC!d):.' IIC1'eol1" assemble edithl£} 

can be accomplished on 1/2 ineh reel to l'eel VTRs if they include' 

a'S~l'vo controlled motol' to l'un the capstan 'and record heads .. Assemble 

edit capubility adds upPl'oxinwtcly $300 t9 ,the' pUI'chase ~)j'ice of a , 
1/2 inch VTR. Al:_ 1/2 inch l'eel to r,eel VTRs lise ~ nUI:leric(ll indexing 

. ' 

systefn,' although the indexing syst.em differs from manUftlctul'cr to 

nli'lnllfaCLlIl'C~I'. To illustrate, an event logged (.~t ,inde;.: nU:llbel' 900 

\~/hen recDl'ding on a Sony VTR lIlay appear,at index nUlllbet' 915 on playbuck 

"lith a Concord VTft f\ fe\'/ IllJIHJfaet:lll'cl~S ,Pl'oduce, 1/2 inch reel to 

reel EIAJ-l VTRs \'lith time lapse rccol'd~i19 cap-'1bility. One IllHchirw 

.. 
. r ,. 

-59-

t1 
!i 
'; 
~ i • 
'; 

ull(1\'/~) i.I 1, G, 12, ?~, or ~n hOUI' I'cc(H'din£j Viw';'puriod-on tl sinqlc 

2~OO foot (one hour" at 7 1/2 ipf;) II1il~II1(~tic tUll(!" OtlJfII'~i (l)ilv(~l'in 

X~OO cll1(1 Stlnyo VTR1200) ullcMl'ecording at (dLlwl' tlie rC!£JlIlar speed 

(1 hOllr) 01' (l SlOl'/ sp(~ecl ('I hou1's)'. 

f) {'!,JJ1 .. -.:l .. n .. 0.!u2.C? r"lll'1.(LXrB. is I)l'ocl uceci by scveral matHl fuc turol'S 

to COnfOl'lll to'the EItIJ-'1 Stilflc1Jl'cl. These VTRs acccpt u 5 'inch'l'col 

of video tupc, and huvc' a IlW>;'illlum I'ccol'dillU t;n;o of 30 IIrinules. An 

extel'n~l microphone input is incorportli:cd in the VTR. The portDblc 

units tll'e b(lttery operated, but can be I'Nldily nclapted to 110 volt 
. 

AC powe~. Portable units arc uSlIJ11y sold in,i.In ensemble consisting 

of:,· VTR, calnCl'tl "/ith built-in microphone, batterY pack, cal'I',Ying 

case, tlnd combination 110 volt udaptCl"//)llttery Chal'gcl'. Typically) 

the CClme)'a has a built-ill monitor/vic'l'Ifinder, ,':hich can be used fot' 
"-

record alld pla'ybucl~. This m:lchillC! is usually ctlrr'icd on the shoulder 
. \ ' 

or back "(back-pack fashion). The camc\'a is desigl1cd to be hand':'held 

01' used 1'1 it 11 Cl tl'ipod 0\' monopod. A ShCllfldcl' harness is availau1e, 

\"hi ell card es the recor'dcr and has a pan and ti It mount for the Camel'D., 

" 1\ tape produced on a Elfhl-1 1/2 inch pOl't.able system may J)C played 

back on any 1/2 il1ch l'eel to reel E1f\a 7 l VTR. -The batt.ery puck supplied 

\'/ith the system h(lS u short life, lJsuully ubout ~O Ilf'inut~s; I'cc:htll"gG 

time is· apPl'OXirnllte1y 6 haUl'S', Langel' lHe battery packs, Cll'e aVlliltlble 

as an clccessOt',Y (Sony 81>-30,3 hours of·POV/C!I'; 16 hOUI' charge t.ime). 

g) A l//f inC:~l...]=r.r.l_J':.,o I'Q~L1T'l is produced 'by one eOll1pany (Akc.d 

of America Ltd.). ,It is uVClill1ble as a regular) non-portable VTl~ 

and as u portable s,Ystem. The nOII-pOl'Lublu ver'sion LI.5es a '10 1/2 

inch hlC!Ldl t'(~e1 of 1/4 illcll vidC:0 LupC:~ tll~d allol'!3 II IJl,lxilljlliil'l"(~C01'din9 

time! of POO l1linllLr!~,. An 80',milwto 'j'·er.1 of ,1/4 'fnch video li.lpc cn:-;ts 

$If If • ~i 0; tI ? 0 I II i II tI t r. r eel c a ~ ts $~), ~i 0 . 

,-
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The pcwLulJ'lc version of tile 1/~ inthym includes; hitttcry PO"'IC'ted 

VTR, camera I'/ith bL/ilt~,in lI1icrophone, pOl't(Jbl(~ monitol', itllel fie aclClptor. 

'The portable VTP- uses it 5 inch I'ce'l of tclPC (110 fcet) ('\!le! has a 

nlUxilllUln record'ing time (If 20 rnirwtc:s. 

.?pGcial PUD2-0sC Vidr~o COil1PonEE!.t.·'. 

a) II s.~~~C2!li;~uti..9_11 g~~~,r:l'ilt.Ol' is needed :in evel'y video systcm, 

whether it ol'igill(ltes from the Cilll1(!I'U itself, the v'm, a special effects 

genera COl') a vi deo sl'/i tcller, 0)' Cl sYllchi'on i za t 'i on (sync) ~,wncl'a to)' 

\'thich is a completely scpJrate component in tl18 systcm. Tlte sync 

signal is the control s'ignal in a video systeill. FOI' IllUlt'iCi'tlllGl"Cl opprati ol1s , 
/ 

'all Ccunel'(lS must be controlled t.hl'ough a C001;n011 sync sourcc in orde'l' 

to prevent loss of stabilHy (rolling) I·,.hen sl'litching betvlGen can~Cl'as. 

,The sync signal also effects picture Shttl'pl1eSs hy tile type: of fiGld 
, . 

interlace it directs: random or 2:1 interlace. Sharper picture definition 

is obtained from 2:1 inte01ace (Figuros Sa and 5bj. Most cameras 

generate .l'andom interlace sync if they hcrvc intel'll"al sync, but can 

tab~ 2:1 interlace sync from an external soutce. I\t least 'one CCi.I11CI'il 

(GE T[330) can drive additional Carf12l"aS thl'ough.its sync. d"los,t video 

tape I'Gcol'dcrs and special effects generatol~s, and some v'iclno sl'litchers, 
, 

contain theil' O\m sync gcnetatol'; t!wy distributc sync s'igrwl dirC!ctly 
, ' 

to t1ie·ciliil2ra(s) thl'OU9h C\ Illulti-conductor cablc:!.' i,1ost sepal'ate component 

,sync genera t.OI'S are desi gnccl to ell'i \Ie a fixed nLllnbe)' of Cilll1~raS; tlli s 

component is connected into the system bet\'leen tile catnGl'l1(s) and VTR. 

In aliy CClSe,. if more cullleras arc used in tile S)'stOIll tlltln the sync 

SOUI"CC isdcsiuned to accolllillodate, u pulse Dis-tri~Hlti.oll I\mplitict 

must b'.:! r.dded; tt}!.s component l'lill clistt'ibllte the sync to th~ r.>:tra 

c(ll11cl'ld s ) • ' . ,'/ 

-Gl-
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.FigureS!,.'.. 2:1 In'j'ci'!QCC 
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,.II: .. i,{{~ttk~VidGO.J;\'iit~hgJ:. a11O\·/s (\n opei"ator to select tire CCllllera vic!I',' \ 

::~~~"'%$ii'eS, aild ~~~c1'that signal to a VTR for tccol'ding (or directlY 
.. ":~. 

to Ct monitol'). Vi cleo switchcr's I'Clngc \,ticlQ'ly in th2 nUmbGI' of camel'as 

they C(Iil hand" e; tile number cun vary from three .. to h:enty or more. 

Some video switchers dispense sync si£jnals, I','bile ptllGt's simply ~(:lect 

'the video signal (example: Vicon). '''ost video sl,titchel' units are 
, J 

, passive IIlQcilanical s'\'Iitchers, ate audibly loud dUI"in£j a s\·litcll, and 

ate subject to picture roll bec(1use sl·titching intervals (\re made rc:ndornly. 

l\nothcl' type of switcliing, vCl't'ical intel'val, is' quictcl' and mo\'c 

accurate, but is also Iiluch more expells'jvo. 

c) A special rffects .9..Q.!](>l~ator SECi is a video CO[ilpOn0.nt \·,rhich a110\'/s 

the opera tor to combi no vi deo s i 911a1 s of t\'!O 01' more. Ctun::)'C\s. Effects 

which can be produced may diffet' bc~t\ .. '~~cn brands ~ bvt 1ll0st offcl' cornOI' 

inserts, split screens, fvdes, tine! hOl'i;.;:onttll tllld verticill I'/ipcs. 

SOllle spe.cial effec-ts gcnetators incllld~ it pl'cview circllii;'this a110'..::; 
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this effect to tile v'itlco topo recordD\".. U~:e.of il previev,i funct'ion 

'requil'e~ an oxtl'il lIIon'itor 'in the system to ViOl'l tlle: effect, 1\ prcvi~!\'I 

function adds tlPPI'(}>:'illl)tcly 33/~ to the c.(I~;L of il spec ii,l effects ·~lUnGr~tor. 

1·1ost SrGs 'inc'lude [I sync geIWI'i'tiol' and a v'id(>(l !;\'In.:cll~:l~; IJIOl'C' e>:jJ(!/lsive 

ones \Fill also llcc(!pL the video output s'i9t1:,~1 o'f itnothc:r v'ideo t1ql(: 

. recor-clor or pltlj'ct. SEGs l'/ith C010l' capab'ility cost Clppl'oxililutc'ly 

"-

50% 1I10:"e than bluck,Qnd white SEGs. A fully loaded SEG Ill£lY inc'lude 

outputs to the mon'itol"s faY' c~ch cmneru) output to a pl'Gvicl'l monitor, 

line output fat a VTR, Cl sync g!::nel'c:ttur I'litll 2:1 intel'laC8, a vOr't'i,cal 

interval ctlmera $\'ritcher, special effects selection fOI~ uny bolO cllla\erus) 

and spcC'ii:ll featui'GS such as an 'intercom ~,'ystcill vnd cCHllql'a tally liGht 

source. 

d) A tir;::::/clate ~l9I"ntor ;s a video cOnlpOn(~l1tHll'ich SLlpcrifilPOSC!S 

a clock "referenced index display over the recofcleC! scene. Secu)"'ity 

of j'ecol'dcd matel~in..1 is enhnncecl beciJuseJ(l time/date generatol' usuully 

supedmposes yell \') month, day, hOll)', mi nutcand second over' the scene 

at'thc time it is being Y'ecordcd, pl'ecluding late!' undetectable tape . 
t.arnper'ing. Sometimes, time/date gencl'?,t.ors ,allo\'/ selection of black 

I 

or wll He numbe!', ( rCVCI~se pol u l'ity of s i grln,l ), and, vill'i a b'il ity in· 
. ",' -

chaructcl' sizo and plucemcnt 'in the picture. The tilH-2/dato ~lcne\~atol' 

is connected betl'lecn the tape l'ccol'del' unci its video input source., 

usua 11.'1' tho CilmOriJ.. 
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I f "ll'."',t c:.t'."r} 1'1' tile!, (Iuetio 'I'rne. tri.lnSfel'S sOll/ld The nri cl'ophone', t)G ~ '" " I 

into clcctl'ic(ll iIP:)ttlses for stOl'tlUC, !·licropllOncs difft'r pl'i11li\\~ily 

fill O'lnl~l· .. (lil·ectiun(ll ·1:l'ic.l'O',Jllo\,;c has i\ pic.l:up pottC'l'1I in picbq) pattel'l\' 1\ 1 

of 360 clogl'ccs I'!hnc a c(I\'(\io'id (uni·,dii't"ctional l:licl'ophonc 1)(1,s iJ 

pick lip P~ltt(~l'n of approxillh1tcly 190 dC~.p'f.rS, ,A Stlpc!' curc1io'id micl'opllOllC 

( r
o

• G) (\ 11lv~\liel"' I!ricl'(,phon~) has 'an cven sll1ul1et picl~t!p puttCl'11 l'I'gUI'8 • 

USUt\lly (jmn'i-di)"(~ct'iona.l~ 'is hung susp:-2nc!cc! 'll~ouncl u spcal:cl" S neck. 

---.. --~.,----., 

----:-------' 
(0) Supcrcardioid 

---.... - .... ~-',. ... -.-.---

----,---""---
(b) BiD; rcctioncJ! 

I 

Figure () 
"'/,jc~C\"-,hO!··t;) Pjcl~lP) PCI~"isrn.~,-, I \ I I ,i t·I i ,II.:, t' 

__ " __ .'~~:'4"_"""_~' 

,( c ) 0 n"l n i cJ i roc li 0 n Cl l 

n. l"e el'tll~l" l'cnlanccd or unba.lanced, cable linos. '.ii cl'OphOn0s u <:; U 
f\ 

ba 1 i.u;ced 1 i lie hus a thn~e conductol" \'ri I'C bcrLI'IC!cl: 'lIJ8 Ill; cropllOne and 

. reeol'clar. , ',ns a 1I110tii eonulIct..ol', tile otIH~I' '1nncH' One inlwl' \'/1I'e ac~s LI , 

wh"c acts i\$ a \'ctu\'n (common) concluctot, and the bl't1ided outc)" shield 

, I I I' 11' nIl llllbul anced sys tCtl' acts as il gi'ollnd to minill1ize plCr~Up ane )um. I U 

,'/ 

-G~-

r ,;,~ 

f ' 



" 

I ' 

there i~; only one inncl' concluctol', \'/l1icl1 acts as il "hot" conductor) 

\'Illil C! the retUl'1l putl! conductor is (\ 1 so tile' au Lc~l' ~;h'i C 1 d unci Ul'olilld ~ 

Impedance Pl'OJ)(j'I'Lic~;' of lIlicl'OIJllonc[, are diviu r2d 'into b/o ~jrOUps: 

hi'JIl ane! 101',' ill1pcdullGc. HiUl1 imp(~cI(lncc nricrop/)ollC!S DTe:: usually lInbu'lanccd 

and 10\'/ impedallce nricrophoncs al'C~ usually balilllcc:d; ill1 'example of 

(\ dev'iution from this l'lI1e of thuillb arc Son~' nricroplwi'lQS I,:hich are 

10\,1 il;:pcdl1nce (GOO ohm:;) but arc unbalilnced. 

/tlicl'ophonc dcsiqn is as varied as the uses 1Il;lde of them. CordGnscr 

microphones rcquil'c u small battery to act'ivllte the pickup portion 

of tlH:! microphones'; ciynamic microphones usc a mil9net'ic f"ield to activate 

the pickup portion of the l~licrophon~'. f\ shotgun m,icl'ophol1c is c!csiqncd 

to captur(~ one person's v~icc from a d'istune'2; for t.lri~;, it must have 

a hi gh ly di I'Gcti ona 1 yi d:lIp pc:rLtel"n (e;.;amp 1 e: ' E1 ectrovo'j ce 6,14). 

Hil'alcs~ microphDnes ,l','hich requ·jrc an Hl l'eCCiVel'; for each l~icl'ophone 

can. be Very expcms;ve if chosen fol" quul'ity and reliabi"lity; even 
I ~ , 

so) they ate subj Gct to e 1 ectri ca 1 i nt.erferellce and hm cannot be 

used together on the same frequency. 

r·1icrophone stands are .also designed according to use, but can 

be divided into two genel'Cll gl'oUpS: flOOl' and desk stunds. Flool' 

stands.silllply elevute a rnicl'Ophol1e from nil independent bnse 
, . of SUPPOI't; 

as sucl;, they' do not huve to contc,lnd I,d til noi se ,trallsnri tted thl'OU£lh 

'the support mediuill itself. Desk stands do Iwvc to cont.end l'lith this 

kind, ~f noise (desk 'bumping 0)' tapping); as n pl'otect'i\'e noise i)b~;ol'l)Cl' 

some stands use a tll'ick, soft, rubber pnd' l~ctl'/(~en the desk and microphone 

stllnd' (exilmple: Shtlre S055P isolntion desk. stand)'. 
. 
Some desk stllncls 

-(i!i- ' 
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incol'pol'ate on/off sl'rjtc/ics 'in tllc /JiISO of thc stand (111 addit'ion 

most nricropironns include all orr/off ~i\,/itch :ill tllc'ir'ol'm b(\~~(d. 

f\ micrcJplwnc rnixcl' is the cHili:) cornp'OIlC'nt of tI v~d(>o ~ystCIII I':hich 

COi,lbincs s'i9Ill!lS f1"01l11;101'0 th~ln OIlC l:rjcl~()pll(Jnc pdo)' to record·jll~J. 

A single "mixed" (combined) aud'jo sianul is then sent to the recorcia)'. 

Each input t(l tile rni:-:el' has a volulll~~ conno'l t9 a11o\'/ tile ope)~atol" 

to lioost 01' redl!Ce the s'i~nill strel1£Jtll of o(1c/1 input lllicl"'opiloIW. 

Other fcatul'CS I':hich limy be fOllnd on lIlix8l's arc: VlJ rneters to monitor 

the stl'cngth of the incoming siunal ~ high (lnd 10\'/ impeciance input 

and .output, _unci headf,dlOne outputs. 

Production Contl'ol Conso1c 

The production control console is the com!)'inat'icill of control 

components l'Ii,thina video SystC'r.l h'hich cliracts .. the flOiI and qua1'ity 

of recording. EffectJve operat'ion requires thl1t 9,i1 control' cornpol[ents 

be ~entnll heel in a COlwcll'ient alTan~lcmcllt al'ound the equipment -openttol'. 

Consoles primal'ily cliffeI' in tllc nwnbet of carneras and ll1icropliom~ 

inputs and the sophisticat-ion of the special effects £loneratol', but 

most \'Iill include: calnera monitors for each cainera, to disphiy the 

scene being picked up all each; a special effects genel'uto,!', to comhin.c 

signals from scvel'al CC11ll2faS, or a video s\'/itchcl' to ~elect: betl':ccn 

CamQI'a vie'.'ls;' a preview monitor) for sett'ing ur ~PQciill cffects if 

'they (lrc being used; an til/clio 1lIi>:er, to combinG s.i~JnJls from sc:vc!)'al 

microphones; nnd II time/clate gencl'atOI', to sllpel'illlpose tl tilllc-,bClSNl 

reference arid seclu'i ty key. 

the video tape l'pcol'dc~Y'($) . 

...... - .. 

.. 
The console \'1'111 be dil'ccilj' linked to 

," 
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Selection of !>pcC'if'ic v'ideo ,cornporwnts fot a vidco systcill depends 

upon the intended app 1 i r.f1'ti on and He reconl'j n~:/pl tl JI/'tlcl: "CrtV; ronillcnt. [J~:h 

type of tlpplication l (L~J., pi'c-rccol'd'ill~l dl'p()sHj{)n~,/tQst"illi(JnJ', prc-r"c:coi'cling 

Qvidcnce, or rcc:ol'c1in~1 COUl't prOCQC('lnw;, 1',1 ~ 'J:J" _ ~ I' ,"11 'L'(I(I('st SI1('c:ific rC'col'dilw 

I ! 'fl"IC' S C !'roCO l"ej "1' rJl 'Lee hn'i nil r; s (: nd rJ roc(!cl Lll'e!; inc 1 ud e tcchniCllws anc PI'OCC( UI'CS. ,I,; I 'I I 

came]'a pc)'spcctiV8 (jury 01" judge v'jm'/) , extcllt o'f c'loscups (zOO!1rin~l, ilnd 

ho\'/· close'a SIIOt), fo'I10\,tinu llct'iv'ity (follo'.'1 convc)'saL'ion)l esta.bl·islling 

shots (on"c(1!i1era identifi'~l\i:i(ins), usc of ~poc'jCi.l effects (inscl"ts and spl it 

sCI'cens), OPCl'cltor C.c'1'1:ifici.;ti'on, handling of completed tupes, tape dupl'ication 

and editing. These, ill turn, sU~Jgest specif'ic system components. 
, 

HO'.'levql', 

.. optimum 1:cchniqut;s and rl'occdui~es ftom' a pI'oduction standpo'int will not 

nec8ssatily coincide \'lith \'lha.t ~l'iCll and (lppclla1.c courts u1til1l~telJ' define 

as le,9 tl lly acceptable; cOlllponent solection rlElj' rCCjUit'e' liioc!Hic:ation uS a / 

result. 

To ~late 'fe\" video recorclilig techniques and proccdutes have oeen'l'eVie\'12cl 

and valicltrlucl or t'cjccted; onl.)' a handful of case decisions exist I'/hieh 

include comments on vi cleo record i n9 issues. Through <tdvic::e and corn:llent 

from its Vi deo I\dvi sory Committee unci other' members o'f the 1 ega1 coni:llun 'ity, 

the Video DCi:lonstl'ation ProjC:!ct sought to select and use altel'nat'ive techniques 

and proceclurt's \'/hell reeol'cling. This provided the legal Cflil!'llUnit.y \'~ith a 

'range of ca~c applictltiol1s to conl!J1ent upon; unofficial rQsponsos wore 1I.sed 

to help cI~f'ine eqlliplllCnt p(~rformtlnce rCCjuirC:iiE~lIts and ,Lid in equipment selection, 

'but official appellate cO:limcnts il\':ilii dcvelopmGnt of case c:ppeals. SevGI'al 

'. of thu project cases al'~ only 110\'/ being perfecteci on ~pp(!a1. 

Each video system c0nfiUllr;ltion i!lso Iilll·::.t .01; tuilol"cd to the 'rocoI'din~l 

I 1 I I ' ".'" ';11 \'/lll'cll ,'t, \",,'11 OIV!I'ilte.Hecol'dinn 'of dCI.lOs'itions/tr.5tii::o: ane p u.)' )(\C ~ enV1rOnIllCII1.: I , ".' ~ 
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lIIily tnb; plucC! 'in u stud'io l COtll'tl'(JOlli, 1l():Il~!, llo'spital 1:00111, office, Ol~ illlY 

otllel' I'!2Jl1otu locilt'ion. r~(::c(Jt'(lillq of eViU0I1C(~ IIWY tld~(! 'pluCG in aline-up 

room, ;ni.orl'09i1t·ion l"OOfll, or Illuy be: dOli\! llt it 1'('I;lcd.p lociltion. t~ost r.xtf'I'l1ftl 

li911"cil!O can be eliminatcd by !"lllIdhl~1 ollL~)idc \'/indo';::; (lilci ncutrul'j:cing lefl(~ct'ivc 

surfaces such uS sll'iny I1ElI'olo or 1'lOod ti'.blc! tops. LCI1~~ focal lC'I1Utll I'.'in 

be determined by scene size ane! thc rc:col"c!'inU pl"occclul'c LIsee!. The lens 

foca 1 1 cligth chosc!l) ShOLll d ulla!.,l call of tlla scene to be cnptul'(:d I'd Lhout 

sacrificing loss of detail in fCicial c>:pl'Gssions, cxcept for \·,thc!n an ovc~rilll 

estab1ishin~1 shot is desired. In many sitLI~ltions, th~~ scene is so 1tU'ge 

that a wide angle lens l,ti'I1 gerwl'ate pOOl' 1'8s01utioll of ~ubjects in the I 

scene . lIel'e, two or 11101'0 Call1Cl'ilS should be usc:d. flls'o j a val'ii::b'lc~ fOcal 

length (zoom) lens should be usee! \·,then l'c!col'ding p)'ocC'dllr(~s can for lIoUI 

closeup and wide angle shots from the Sc!IllC camera .• 

Proper miCl"Ojlhone selection assures nn evcn gcncl"~tion of quality 
\ , 

audio. Oy cho~sing a rnicrophol.1e pickup p':lttel'n \·,thich \'/i11 best fit into 

/ 

the l~ecor-c1ing env'il'onmcnt (local noise, 1Il0VCil12.(,t of pal'tics, etc,)~ aCCll)'lIte 

and even generation of auelio can be Pi'OdUC0d. In noisy rec(wcl;n~1 environments, 

a non-d{l'ectional microphone will pick up more noise than a dil"cctional 

microphone. However, movemcnt of a speaker to another postion Plily take 

him from the pickup pattet'll of a dil'ect.ibnal micI'op!lOne; in these s'ituntions, 

pI'oper micro~llOnC! placement is necessary. Pro.per placemcnt \',in e1 illlinatc 

the possilJiljty of the speakel' lcu.vinU th(~ pickup Ih1,U.c'l'n by pl'o\'idillg p'jckup 

pattern ovcrlap. 

~lonitol' selc~tion \'iill also be ll.ffec:t.ecl by the r(~c(lI'd'jn9 Clncl p1ayhJck 

cnvh'onp~cnt. Hhcll recording condition.s rcquirc the usc: of ,two 0)' nlO)~C CJr::Cl'as, 

" , .. 68-.' 
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the sy;.tc:n op~,~r(t Lor \ri 11 IwC!d II IImni tC11' fol' u.:ch C~UIi[>l'd, ~,Il(J,.ti nu (~acll Cllll!(:l't:l I s 
'. 

v'icVI. ' If Cl SUi is used for s\·,itching and Sl)(,~ciul cffecL~,) lIse of i.l prev'icM' 

monitor vrill enable tile npt'l'atOI' to set. tI\') tll(~, effect pl"jew'to rcc(lni'ill~J, 

fOl' local I~F inte::l'1erl'l'1cc froill ill,pl'op~rly OIH,!I,tlLt!d hi~11I fl"cqu~lIcy ]"(\(\ io 

,Gquil;:nent., If HF intcl"fcY'cncc is of litUe concern, RF c1'istl'ibutioll can 

be used dUl'inSJ playback, ,Tlds yields the advant.age of beil\g (11)le to select 

rccci\'Gl's in:.tcJ.d of monit:ol'/rcceivers, (tnd of IJa'lin~J to l'lm ,only one ci.:ble 

in the distl'ibution 'system; cost sav'ings \'1i11 result since receivers arc . , ' 

usually isgnificuntly less expensive than monitor/rcccivGl'S and cable coit . ' 

is one-half of \-/hat it \,,'ould be for L'ine d"istl~ibut-ion .(t,I'/O sC!~al'atc cables, 

onc each fol' video and audio, t~ a monitor). 

'c. I·iaintenclnc:r. Procec!utes 

Every vtdeo system 1I5~r should institute a mainte~ance program of 

routine e(lll'ip;m~nt clealJin~ and chcckin~l; if the cquipmen.t operat.or does 

this rcgul(II'ly, equipn;ent brei\!~d()\'!rls \'li11 be nrinimized) problems \lill be 

I 

identified before becolning serious) and pl'oduction quality will be consistently 

high. All such pl'ogrums should 'insist that the equipment operator thoroughly 
I , 

tcad all instruction~\l mt:tel"ial fOI': Systc:ill c:on:polwnLs before uttemptlng 

to ,use the system. [licii time the cqui pm2nt is used, un opcl'nb'i 1 i ty test 

of the vicil:o sy~;tel11 should be completed pl'iol' t.o actLEl'l 1~ccordin9 or pli.lybucl~, 
, . 

Inspcction of system c(}ll1pont!llts alld connl'ctions should be: tlndel'taken as 

an OPC!I'i\'l;jnn rOllti,nc. f-quipmcnt should be dusted and cleaned oftell; dust 

lnay C(lUSC! equipment d':lIliil9C liS h'ell as loss of l'ecordin9 qll~tl ity. A rCDu1ur 

, ' 

, , 

\ 

sciledllle of neccf,s{Jt'Y IlIll intcflilnC(~ ;,hOI'lc\ \)f. . ' • '-' (1~;tabl'i~.1I(!<llllld fllil'illicnallc(; 

r(1COl'd!.> should !)(; kept. 

To suppl ClOcnt illi!; Inaintc:nHllce Pl'(i'~ll'anr, tlw rei;I;lin'I'll~J I' , _ (1 sell:' ~ 1 0 n !; 1I £19 (~ ~. t s 

spccific: pl'occdul'(!s fol' imnthlv) 1·.'e~t'\,r·,l,\I, ilTlcl J - <.; tId i) i 1 Y J!ltl 'i n i 01 J(I nee. On u fnonthl'y 

bas'is, opcnd;ol' IiWini:t'l1cJIlCe ~JI"(Jll','cl' 1 lnc lIclC! II c:omplet.e inspcct:ion of: COlll~C:C t 'j on s 

between component.s fo\' 1 ()o~C'nC!c:' ' 1 , .;) oJ,), pOI'/erp ugs, 1'.0), s'i£jt1s of ox'jdnt"ion; 

cl.nd C::ilb1c~." fOl~ f";',',''"'11CI "lIb I , '. :J cl l( i'ca ~(J.(Ie, F"\cll C( 11 {Ill :J "( lill oneil\: S 1011 ( b(~ inspcctc1d 

and cleaned thol'oWJhly. P bl \'0 ems noticed should Gc 109ged and correct(~d, 

On a \,'c~ckl')1 bns';s' t ' • " opC:tt1 'Ol' l11ulntenahce should include u complete 

cleatring of the re")C~l'dilig 1l,I'C!lt. SI 1 1e ves and storage arcus shoul d be tluS'Gcel 

: and c:l etlnrd. C(unorCl. 1 ensc.:s SI',oll"lel 1):'-> ' \ ~ - 11lspscted unci c1 (:[lncd with (l 1 ens 

brllsh, Tile \'"rr) d \ an other cOlnponc!nts shoul (I bf'l l' d . t' '" c cane I'il 'II a fine-fil)(~l'cd) 

dust collect'ing cloth and a clc:a'ning solut'iol: \','hich does no1.. h:nvc rC'~.;-idllt'. 

'Tape' heads and otllel' mechani SlilS along tlw 'Ll:pe pi.Jth on the VTR sl1o,ul d be 

cleaned I'lith a, fine cloth o'l' othel~ 1',',;>JL:el'l'c"\l \-,ll1'cll : / ~\ does not shed 1 int 91' 

fibel's, Vicl n ( , f' I t:.) anCi aucl'JO 'Ieaels should be Cleaned "lith a 'magnetic head cleaning 

solution) the application of Wllich should b~ I'll tl'J'c d irection of tupe travel) 

not in a vertical direction, 

On a daily basis, T)riot' to reCOt'(jll'I'~I, 0 t . I" '. perll :01' lilalntenClllce should 

include u clJecl~ fOl' collection of d st t'd I ,~I.") 'ape OX1 'C or any fOl'eiSll1 matel~ia1 

on'the video ·01' audio co:q)(lnents~ A bl Ilj' Pl'O ems noticed should be cOlTectcd. 

ElI1pty ,l'cel s ShOlll d be c1 I ft ' ' canGe u· ·Cl' 1nspection fOl' irl'CD1I1nl'it'ics such ~lS 

warpngc and dirt or oxide collection. r 1 {ee s of video tope should be checl:c:d 

for irl'cgui~l,'itics such, uS n d'ff' . 1 ' cl'~nce In \'lind,ir:1D plIttbrll or \'lJI'PllgC, 

'TiIPC sholll d be ihrcucled onto the VTR ill1BlCciitltely after ppcl);n~J and ,insp(!ction. 

, ." 
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Hhen lJillldlinu, tile reel of tupc should be 11(:ld hy UI(,l!ul) to avo'icl U\pe 

edqc! di\l:~;l~lC nile! I'cslIHrlllt loss in v'ideo qUill it.\'. Tapc!, i..lJl'(~i~d'in:J onto tlir! 

VTH should he clone smoothly, tlvo'idhl£) tOllcllinV pOI't'ion~; I'illich \'151'1 later 

come into contilct \',itlJ thc hC!c.:c1~;. Fingerpt"illi:s 'inc~ll~lC! Lll, (1 ip'id~;) ~ wIdell 

attl'Dct dust or l'illt. Ttl[JC'S shol~ld nevel' lie tlwe0ded (!IlLo t\ V'lf{ I'llwn hc,lds 

are spinnin9 Ot tht~ Optl'utian levC!I' is 'in any posit'ioll oHICI' Uwn tlie: stop 

mode. 

1\ test tupe should be made Pl'iOI' to recording, to insure tlwt the 

entire systo.m is Op~)'(tt'ing Pl'opc~j'ly tlnd producing tlw c1~~;iro.d qUtllity. 

f,lic:rophoncs and cnmCl'tts should be checl~(!(J and any i),l'egulclr'it'ics lO~19(~d 

(lnd corrected. I·lhen opel'ating the systelll, care should be taken in th,e ude 

of tho VTR tl'clllSrort controls dUl'ing mode sC:'lection (start, fast-fol'l'.'t!l'd) 

l'cl'lind). A moving reel shoultl be comp1ul;(~1'y ~,toppcd pr'iol' to cl:ctnS'iliU dil'Cl;Liol!. 

Nevel' put any rJrCS Slll'e on the vi dec head co\'el' or store tI VTR I-lith a ree 1-: 

of tape 'ill the machine. 1\li-IaYs covel' a VTR' aftel' l'ecordf~9 en' playback 

.; s comp 1 C!tccl. Turn off pOI'ler to.a 11 mnch i ncs after' l}Se, and cap camel'a 

lenses aftGr tUl'ning the cameras off. 

D. StOt(19£. and 2hiJ:J2J..!.lJLO( Vi dewtape 

Stol'age of l'ecorcled tupe Iilu'st not only ~afe9uard uguinst dtlmage, but 

must. lllso provide for an effici'cllt !llOtlnS of rctl"ieval. 
, 

~n storing videotape, 
, , 

c>:isting lI;etl1ods and sp:lce should be util i,zoe! \·:hencvcr' certain minimum tape 

stol'a9c ann envit'onmcntal st.andtlrds can be Inct. The minilillll1i st(1ncl~lrds to 

be Illot ClI'C storage in a clcnll pl~lce:. frcc! fl'OIll dust, l'lith telllpcl'tltut'e of 

'apPl'owil!li1tely 70° ± 5° and hUIll,idit;i of ~O:/,; ~I~ 10;;.1 -These l'cqli'ircl1lonis 

arc lIoL difficCll t:; ·tliC (!xt~1I5ive volume of sp(lce needed fOI' this n;ecliufII .. 
--:---.. *----_._---.. .... _.--;--:-----
1. from illt('I'vic\'I,s \'~HI1 video ',:e!lc!'(Jrs'ulld II Till! Vidcci 1!;tmlho()I.~II, r'j(:cI'ia 

lIol';zon~, Inc., 7,rl O TlJ'il'd flvqlllc, NIII/,Yo!'I:, N. ,Y. lCi017. ~i 

, i 
! .'.'1" ~ 

\'Iould b~! 1:101'0. of ('I COIICCI'II. TIIC! plilS1;'ic. COlilil'iI)C!I' /lIU~;t, vidc'Clt.il\lCI c:orn(~:. 

ill 'i~; (\ ~,llffiC'ic!Ii1: pl'oLC'ct'iv(l ~-t(Jl'il£F' cOPU1'irtr:r; 'LIds \'/'i1'l Pl'ot('ci: tll(~ til[lC 

f)'ellli pllj's'ictll cliJlllaU(! tine! dtls'L 01' dirt. If He tape's ,1I'(! CjO'irI~J ,to bQ !,Lor'cd 

for it 10119 pCl'ioo of tilll~, tlwJ' IIJ..1Y be 11C~t!t .. selll(~d ,in'u pl(\~;L'ic b'I~J fOl~ 

"lJl'tIiCI' prCltc'ctiol1 cHleI ~;CClll''ity. TClpc~; Shr.llild be ~itol't:c1 011 ed~Jc; ~tilcl:iIIU 

tllpr!s 'in C1 flat posH'jon I.wy CtJ.L1SC tape eclue clalll~\~JC!. lllc: use of po1ycsLol' 
, \ 

oackinq on most modeI'll v'icJc.:o'Lcq)L' cl'illl'irwtr.s tile need few p(~\'ioe!ic rCI'liJ1(ling. 

Accidental ilwgnct1c C\"uSlli'O of videot.ape.: i~; not Cl problem as long (IS tllc 

stol'(190 (11'(;(1 is not in the' im:ncdiate viC'inHy of a v8ry strong IIl(lQneL'ic 

fi e1 d (such (1 s 'i ndus tl"j a 1 !n(lUncd:s); tapes cClul cI even be stored in tile nOI~nlu 1 

.' o'~fice environment witliout fCell' of dcl,lllage Clnd 1T139nctic erasure. 

In s<?~L.ting up a stOr-Cl£!r. facil'it:y "Ol~ videoU\pc, attciripLs should be 

HOI'/evel', pl'opel' retrieval dictates tllat each t(}110 coi'ltains at least: an 
:/ 

index nUilibcl', 'such as C:1SC! ilUl1ibGI'; nClme of casco; date of case; and thQ reel 

,nlllnber, sllch as reel 2 of 5. Thi.s 'inform~:tion ),should ane! can easily be 

placed on the outside of tlw protective covel' uS \'Ie11 as on the ),,·eel hub .. 

Each cont.a'incl' should 110\'c this udd'jt'io,nal printcd information placed inside: 

tape format, such as 1/2 inch EIAa-l; blJck and I"',bite 01' color; tape }cn~Jth) 
, 

in t:imc; and special legal infol'r.lclt'ion, such i.iS I'fitness IWili2 01' chutg~. 

r,1ost importa:lt, a log of c'/cntsindcxcd in, l'~fcrC:llcc to an intonlitl fiming 

~(wicr. on the t.apos (clock to seconds, or time/cIate 9,enC!rator) sllould be 

inc luclcti in tile con tu i net' fOI' roc 1 n umuen' ane; Lh is 10\1 s hou 1 d covel' all 

ree.ls. Anothcl' copy sl1Ol11d be kept I'li til othel' 'legal·pupcl'S. rr tile tape 

is PClI't of it case l"ecol'd 01' evitience, tk~'c(i$Q:filc should illclud~ a speciul 
. . 

", ' 

, , ,-
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tId!; C((l'd ·should b(~ cl'oSs-rl!fcl'I..!I'lCt!d to ill!! l'cLl'ieval ~y';,t(;I:I. If tile! l"(!'lI"icVlll 

sy~tcl1l lIses inc/e): Clll'ds I-Ii LIl L1w ~;i.Ol (t~I(~ ~j':;tL'in) Uwt i'ndc:x curd should 

also cloarly ~;t(ttc tliDt tlw I'ceol'd or (:vidcl1t:C' is storcd on vid('o'lil/le. 

spccic.t1 Cilre should bc! taken in ~lll'ipil1':"'nt of viclcotilPC!. '1!l'\lt-~.;(w'liIl9 tlw 

tapcs in a plastic bug \-,illinsul'c that tll2 tape I-rill Ilot be c1uliilgccl if 

dcep Pl'otcctive containcr \'Iill in:.U\'c aguinst c\cciclcnt21 erasure) even lf 

the tapes arc pltlced ne>:t to i1 IllaQlIctic field dur'il19 s!1'irrllcnt; tll'is type 
, 

of conta i net I·rj 11 also prov"j de ph.ys'iCttl Pl'otccti on', Ex trelllc tempel'cl'lures: 

temperatures less them 2[>0"v I'rill not d'::J:J::92 the tal'e' ) pli1yin~1 i1 tape v:hen 

it is vr!l'y \-Wl'J1l or very cold could 1ti'l1'1H it. For this I'CllSrl!) vicl(>(ltc\p(~S 

should be al"iOl'led to adjust ~o room tcmper-utul'c"befol'c Ute. One final caut-ion: 

ll1£lny airllllGs ate nOl-/ USin9 SlWcitl1 electronic beal!l (k~vices to x-ray the 
>, 

contents of catty-on btl.99l't9C I,/i thout hav'j n9 to op::n the contu i net, A HhouSIl 

the tlutolOCltic(llly t'imcd elcctl'on bcams do no~. affect film anel Cl!"C Selic! to 

be of in$~fficiellt duration (1/10,000 second) to dcve10p u locCll magrictic 

ficld sttOn£1 enough to disrupt a viclcoti1pc l S mZignetic pClttC!rn) t.,he same 

can not be said fot' IilJIlU~tlly opcl'ilted devices \,,'hicll could Ot1.si"ly stay 011 . 
much longcr, The safQst upproach is to scricl (lny so1f-"acco:il~l:lnicd vicJcotapGs 

as 1101 cl !Ja~19~\~Je. , . 

,', 
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