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ABSTRACT

\

This is the sccond of a four volume work entitled Video Support

in the Criminal Courts. It offers the potential court user recommendat\ona

concerning video system performance requirements and equipment fcatures.

» . 0 . o ‘-_ N ’. e _.1.‘(
This volume is especially useful to courts promutgating video recording

rules and proccdune:, and court administrators involved in equipment selection.

It summarizes video system components, their relaticonships, and ava1]ab111uy
Discuseion ihciudes recommended maintenance, storage, and hand]ing peocedures,
“and the effects of environment on system selection. This volume analyzes
available vendor services, gives examples of recommended video system
configurations for specific legal recording applications, and 1ists specific

brands of equipment ]ikéﬂy to be considered when seTecthgua video system.

<

I. INTKODUCTION

While securing video applications to clarify the legal issues and
procedural problems surrounding use of video technology in criminal courts,
much experience was compiled concerning video equipment useful to courts.
Project design. included a systematic inquiry into: available video hardware
and vendor services; the legal environment in which video techeglogy vould
be applied; and video equipment operating charactoristics and fcatures
most suitable for court related recording. The infofmation thus obtaincd

has been analyzed and used to prepare this Uscrs Guids Lo Performance

Standards and Equipment Costs. . . o '

This gégﬁg_ggige_has been prepared to give court dec{sion makers,
such as courts with ru]eQmaking authority and court administrators involved
in equipment selection, sufficient Tamiliarity with equipment and operating
considerations-to allow knowfedgeab]e decisions to be malle when promulgating
rules ang/procedures_regarding vieeo recording,,and when selecting and
using video systems.| Probably the most important feature of this.volume

is ncluSIOn of a set of recommended perforwance requirements and CQU]PmQﬂt

s MRS

features necded for video record1ng in the legal env1ronment These recomﬂendatwc

'allow the user to proper1y qubévownate the se1ect1on and use of 'video

equ1pment to, the 1ega1 community's ob3ect1ves for such recording.
The size of the volume does not allow room for fu]] explanation
of every technical term used. Many electronic or 1n-trade terps are not

defined herein; detailed explanations for such terminplogy can be found

in Volume IV (Equippent Techn1ca1 Analysis- nd User Experience) of this
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report, which gives thé reader a more detailed discussion of video system
componcnts, features, operating characteristics, and environmental and system
design considerations. Discussion of the project recording experience base
from which these recommendations are drawn is left to Volume I (ngiggi
Summnary) of this report.

The material presented in this Users Guide to Performances Standards

and Cquipment Costs is important because it will affect the quality of video

recording production. This quality, in twrn, will affect the responscs
obtained from‘participanté as well as from appellate courts; these appellate
courts will wltimately determine the legal acceptability of and procedural
requirements for such recording, and as such should sce viﬂeo recordéd products
at that level of quality which most accurately deimonstrates the hotentia]

of the medium.

11, PERFORMAHCE REQUIREMEHTS/KQUIPMCHT FEATURES

A. Recommended Performance Requirements

For a video system to have value, after it has met the ]ega1-rdquirement-
of not intérfcring with an individual's vights by its use, it musti be
able to produce a true and accurate reproduction of what occurred. This
becoﬁes the objective of video recording in the legal environment. This,
objecfive can be achieved through development of a series of performance
requirements for video equipment used in legal applications. Such performance

requirements must not only take cognizance of the technical aspects of

3

~achieving a true and accurate recording, but must also encourage developicnt

of a practical and cost-effective implementation mechanism for transfer
of videotapes and equipment between users.
Experience gained during the Video Demonstration Project provided

valuable compariSOnE and working knowledge of video compbnent types and

~ brands, and their particular uses for legal applications. This experience,

‘coupfed with guidancé and commentary from the project's Video Advisory
Committee and other members of the legal community, has aided project

staff in identifying equipment performance requirements which would best

meet the overall objective for video recording in legal applications.

Recommended performance requirements are:

3.

® thipment Standardization/Compatibility. . A tape produced

ori one system must be able to be played back on other systems,

even other manufacturer's systems,'and systeém components nust

have a aegree of interchangeability Betweeh systems., This
approach allows practical aﬁd coét-effcctiveitransfcr of.vidcotapes

and equipment between-users, .-

.
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Assurance of System Operation, The cquipment must provide

assurance to the operator that what is occurring is being

preserved on videotape.,  This offers an ongoing measure of

systein reliability and accuracy.

Easy Pecognition of Tampering., The system must produce a
videotape in which unauthorized changes are casily recognized.

A . K * . ! bv! . .
This provides security for the medium, and preserves its integrity.

Faithful, Clear, and Lesily Understandable Video and Audio

Reproduction. The system must faithfully record and play back

an event at a quality level that assures production of a videotape

1

with clear and easily understandable video and audio information.

This is a measurc of the truencss of the produced videotape.

.1

1/2 inch FIAJ-T1 format is recommended for adoptionm by court users,

not because of a supcfiority in format, but because 3/4 inch VTRs
currently available do not possess features necessary to meet stated
performance requirements, as will be scen in the cnsﬂing discussion,
A éurvey of available equipment in the 3/4 inch and 1/2 inch
formats showed that both formats include video tape recorders with
co]of and black and white recording capability. 7The 1/2 inch EIAJ-
1 color VIRs cost only a few hundred dollars more than comparable
black and white VIRs, while all 3/4 inch casseite VIRs possess color
capabi]i%y because they were originally designéd for consumer use ;
and off-the-air recording., A close look at color camaras, for either
format, reveals operational characteristics which do not lend themselves
to legal application usage. Not only are color cameras five to ten

times as.expensive as black and white cameras, but: they also require

‘acEgrate adjustment, an extensive amount 9f 1ight, and certain types

" of light for agcurate and consistent color reproduction. Although

this lighting can casily be set up in a studio situation, it is 1ikely

to be extremely distracting if recording courtroom proceedings. Because

of these drawbacks, it is recommended that legal community users$ siandardize

on black and white reproduction.




Assurance. of Systiem Operation

An unpoticed equipment failure may mcan the loss of invaluable
criminal testimony or evidence., The state of the art of common format
(3/4 inch cassette or 1/2 inch EIAJ-1) video tape recovders does not

provide for monitoring video or audio signals during recording. Faor

. . . TRy . . ‘b, "
courts, this lack of output monitoring capability is a serious finadequacys

~however, signal strength meters, for both vidco and audio 1gna]s$

should provide reasonab]o assurance during rocoxd1na and playback
that all system components are working properly. Testing of the system

prior to recording should provide further assurance that the systom

is working at that time.

A video signal sirength meter on the VIR is the only discrete means

available for checking the video components of.a system while recording.

Although problems with video components seldom arose during project
aqfljcations, when they did the video signal strength meter gave the
first indicat\on. During one experiment in vi&eo recording court
proceedwvgs, many lights in the courtroom ceased to function between
recording sessions. This was noticed by the operator when the video
strength m ter registered below the optwmum level. True,' the program
monltov/rc;eiver also disp1aysla 1oss‘of video signal, but it is not
as ‘discrete a method of comparison 55 a video signal strength meter.

None of the 3/4 inch cassette VIRs aﬁd'on1y three brands of
1/2 inch ETAJ VTRs incorporate tﬁe video strength meter feature. Two
of these. (Panasonic and Concord) include in their VTRs one signal

strength meter, which is switchable from audio to video. This

. signal’strength meter, individual microphone level controls, and

arrangement, although better than no meter, requires the opelator
to continually sw:tch botwccn signals to adcquato]y monitor both
video and audio signals. Often an-operator will be too busy with
other functions to perform fhis sysiem breakdown. The‘other brand
incorporates a separate video signal st)cnoth meter into one of its

VIRs (Sony AV3650); the meter in this machine's video c1rcu111y is

ocated just bcfore the record head amplifier, Th1s lTocation provides

strong assurance that the video components in the system are working
properly. Because of this featura, the Sony AV3650 should be given
strogg_consiqeﬁation when selecting a VIR fpf legal applications. It
should be noted that another machine, although not available at thi§

date (Panasonic NV3150), will include a separate v1dﬁo signal sirength

meter with its features.

In a multi-microphone system, the audio mixer should include

] a headphone output.  These features enable the operator to monitor

the incoming a&dio signal and set the relative vo]ume of each microphone
as.necded. Examples of mixers with these features are the Shure MG7

and Sony MXS00. In addition, an audio signal strength meter on the

V]R provides the same type of assurance that audio componanJ are

‘funct1on1ng prnper]y as does a video signal strength meter in the

VTR for video components. As of this date no 3/4 1nch cassette VTR

includes an audio signal strength meter; almost all 1/2 inch EIAD-

. .

1 VIRs "incorporate.this feature.
The need for these audio features has been demonstrated many

times during the project. In project recording situations where the :




cin-the-picture internal timing device.

ad

presence of considerable background noise did not permit use of AGC,
the hcadphone and calibrated signal strength meter on the audio mixer
were both used to alter microphone volumes when participants raised

or dropped their voices suddenly. The audio signal strength meter
on the VIR was uscd when setting up a system to help select microphone a
placement and Jocate noise or interference, and during regording to
insure acceptable audio input signd] strength to a point jdét before
the record head, Further, location of control equipment often will

not permit use of a hrogram monitor/receiver to check microphone volume

or proximity to participants;

because of acoustic feedback problems

use of the meters is mandatory in this situation. quillustraie,
during onc such recording constraint a microphone wag_hot turned back
on after off-the-record digcussion; this was noted immediately by

the equ1pment oaerator by viewing his audwo s1gna1 strcngth meters.

Easy Fecogn1tnon of Tamocr1nq

. .
~ Use of an internal (on-the videotape itself) timing device in the

video systém will insure that any tampering with the video fecord
will be easily recognized. An internaT timing device will also provfde
a'system~{ndependent indexiﬁg source that will insure that information

‘ :
recorded on one system can be easily referenced when played back on
the(sygiém'of another manufacturer. ‘Also, when editing pre-recorded
material, use of an internal timing dcvice provides a mor

neans of indexing edit points than a VIR. counter. _ . !

e accurate

In single or even two camera studio qpp]ichtions,"a sinqle background
Elpck with a clearly visible sweep sccond hand can previde an always-

This lcthod however, becomes

inadequate for wany applications because camera movement or switching
will take the clock out of the recorded picture, thereby losing the

reference base. Use of an external video component, a time/date generator,

will overcome this potential prob1ém by super%mpoéing a disé]ay of
the date and time the recording is takinﬂ place onto the recorded
scene. Variable placement of the display is available on some generators,
such that it can be put at the very top or bottonw of the monitor screen,
or even in the blanking signal (there may not be chough room in the
blanking space fo% character sizes of some time/date generators (an
example of one that provides both variable chavacter size and placement
is the Odefics VTG-33. |
Video production dursng the project chownd the usefulness of a
time/date generator. During the video recording of a trial in St.

Johnshury, Vermont a ]og of important events (objections, etc.) was

“made uswng the digital counter on the re coro1ng VTR, a Sony nachlne.

/'\

- During dup11ca%10n it was d1scoverod that’ the d]g1ta1 index of

Panasonic machines d1rfered from those of Sony {a Sony VTR and Panasonic
VTR were used together to duplicate). Consequent]y; this 16g was not
accurate whenever p]ayed back on'a non-Sony machine (aM VTR countcxs
exh1b1t th1; lack of 1nterchanqeabr11ty, unless two brands are made by the
same méﬁufacturer). A dupl%cate Yog had to be made and indexed to the
Panéonié digital counter. The use of a time/d@te.gcnerator‘in later
video production eliminated this type of‘probiem.
As another cxample, editing of pre-reborded festimony during the

eariy stag;s of the demonstratwon pro Jcct 1nvo1voJ indexing edit points

to the last vord of the 1dst acccptab1e maier a1 bef oze an edit aud to

s,
. K"
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the corresponding nunber on the digital counter of the VIR, This process
was time consuming because of digital counter inaccuracy. In later
edits a time/date generator provided a more accurate {to-the-second)

log of the index point, saving much cditing time.

Faithful production is of utmost importance in the 1ega1 use
of video technology. The presence of interference in the audio or
video portion of the tape is tiring to the listener, and may cause
confusion and distertion of a recorded event.. Foreover, the loss
of vital information because of vidco noise or audio distortion coujd

cause error in trial proccedings and delay criminal case processing.

. Recording systems used for.legal applications must have features that

will assure a producticn that is a true, clear and easily understandable
reproduction.of both the video and audio portions .of an event.

//ﬁThe video_components of a system muét combine to produce the
best possible Wicture. Since a sync source (control signal for camera)

with 2:1 interlace wi]ﬁ.generate a more detailed video picture than

one with random interlace, it is recommended that a 2:1 interlace

conmon sync source be used. In a single camera system, this rccommendation

can be satisfied by means of & 2:1 interldce sync signal internal

to the'caméra or directly from the VIR. ~ Examples of cameras which
have 2:1 interlace internal sync are Faﬁasonfc'HV24]P aﬁd éony AVC3210.
For multicamera opecration, fhe'sync.sourcb must be common to
all cameras. If ii fs not, as was the case during one recording appli-
cation carly in the projoct,-switchiﬁg botween two self-driven cameras
with intcrnd1 2:1 interlace sync will cause ip?efferonce, called "glitching"

-

and possible "vertical roll". This problem is eliminaled by using

a common sync source, such as a discrete cpmponenﬁ sync generator

or a VIR with an internal sync generator and switcher to disperse

it. Examples of cameras which will accepl external sync (froni a common .
sourcg) are GBC CTC5000, Sony AVCBZ{O/AVCBZOO, and Panasonic WV2400P/Wv241P/
Wva250p,

Mo 3/4 inch cassctte VIRs are equipped with an internal sync
genefator. Some 1/2 inch EIAJ VIRs have an intofna] sync generator
(examples are Sony AV3650, Javelin X400, JVC KV3G0), and have 2:1
interlace (an evample is Shibaden SVSI0DV). For VTRs without internal
sync, an external sync generator can be used és a conmon source. ;
Examples of 2:1 interlace EIA (Electronic Industries Association)
external sync generators are the GBC SG201, Suny CG1, and Panasonic
Ha120P,

Anothersfeature which is recommended for inclusion in the video

system is manual override for video autematic gain control (AGC) in

the VIR circuitry. HManual override of video AGC is useful in high
contrast situations to obtain detail of dark subjects in a scene.

The video AGC is designed to compensate for Qa@iance in scene }]]umination
ahd will a}ter the video signal strengih to maintain a cohstant, average
Tight,ieve]i Problems can arise w%th the use of the video AGC bacause
darker arcas of a scene may not record giearTy. -For example, "in a

scene with a black subject in front of a sunlit window or other bright,
larger background,'the AGC will adjust the vidéo-s?gna] such that the black
subject will lose detail and will appear as a silhouctte. Facial

expression and recognition will be lost to the vicwer. By manually




altering the video gain on the VIR, the operator.can improve the picture
dctii] of the darker subject, but at oxpen;c 6f sabrificingAthe quality
of the Tighter background (this will appear Washéd out). It should

be noted that video AGC will work well in an cvenly 1it réom that

does not have extrancous Tight. Problem 1ighting could be eliminated
when selecting or designing a roow for video use,.climinating the

need for manual override of video AGC. lHowever, some aﬁpfﬁcations

‘of video technology, specifically pre-recorded depositions/testimony
and pre-recorded evidence may often requive oﬁeration in high contrast
gnvironments; for this reason, a mantal override fecature for video
AGC is emphasized. | ' ' ‘ o .

Experience in video recordiﬁg during the projoc% roinforcoé the
need for manual override for video AGC. During the video recording
of trials in St. Johnsbury, Vermont, and Kansas City, Missouri, facid]
expressions of coﬁrtroom participants,weée degraded when using the
video AGC by the introduction of bright 1ight. through a thinly shaded
window. Vhen lnanual override for the video AGé was used, this situation
improved. A similar ﬁroo]em occurred during video recording of lincups
in New York Citly; again, the use of video mahuq] gain control he]ped,
control thé situation. : | '

To.daﬁh, all 3/4 inch_caésette video tape recorders have only
automatic video gain control; some f/Z inch EIAJ-1 VIRs with manual
video override are: Panasonic NC30203D, which:hds manual override
capabifity for video AGC but-no Video S%gnaT Strength meter; Panasonic
(NV3120), which has Video AGC and mqnual_bverride, vwith switcheble
(able 1o sclect éitﬁev*ﬁﬁdseﬂ%v”aﬂéi§; one at a timqj signal stroﬁgih

metler; Panasonic KV3130, which has manual video gain control, but

13-

no video AGC; and Sony AV3GS0, which includes manual override for
its video AGC and has a video signul strength matér. |
Another areﬁ of cencern affecting video reproduction quality
is the effect of edits and the efféct of stops, pauses, and're;starts
durinj the recording.
IT editing capebility is required for the video system, a VIR

with.a Capstan Servo Control is recommended, to minimize "glitching"

and "rol1" at the edit points. These forms of video noise are otherwise

unavoidable. Lven in nen-cditing applications, simpty entering or
re-entering a tape after a stop during recording will cause glitching '
and roll unless the VIR has Capstan Servo Contro].' Editing done du?ing
the video demonstiration project using a non-Capstan Servo Controlled
VIR showed brief loss of video quality during the edit. Proper use
of a Capstan Servo Controlled caiting VTR eliminated most of the problems.
To date, no 5/4 inch éassgtte VTR includes Capstaﬁ Servo Control;
only one 3/4 iﬁch cassette VTR includes an editing feature. EIAJ-
1 VIRs, on the(other hand, are available with Capstan Servo Controlled
edfting. Examples of 172 inch EIAJ-1 VIRs with this feature are the.
Panasonic Nv¥3130 and Sony AV3550.

Ina Jeda]—use oriented video system, audio ]apses,.aistortion,.
or intdrferénce cdﬁ easi]y'neéate any quality gains.made in the video
portioﬁ of videotape. Audio which is clean of interference, éomp]ctg
in its.coverage, and clearly understandable 1s:£ho other, essential
half of a video recorded production. E%perience‘gained during the
project he]péd identify those audio compoﬁent feafurqs herein rccommcnded

as necessary for good audio reproduction.

4
.
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Audio hum and pickup interference, “introduced by unbalanced audio

cable Tines, plagued many carly video project productions.  Through , e

trial and error and consultation with audio cnginecers, alterations

were developed which eliminated these probleis and greatly improved

i
!
audio quality. The use of low impedance, balanced 1ine microphopes %
is recomménded in single or multi-microphone video systems whencver %
_microphone cable length exceeds approximately éO feet. Exceeding |
the 20 foot 1engfh with an unbalanced line permits interference such

as hum and pickup to enter the audio-circuit. Low impedance balanced

line microphones help to insure against extrancous audio interfercnce. :

A problem arises in compatibility between low impedance, balanced

Tine microphones and many video tape recovders. Most VIRs accept

high impedance, unbalanced line audio inputs most high impedance microphones
- are unbalanced. Some YTRS (e.g. Sony machinésf do use low impedance
microphone or line 1néuts;\however,,these inputs are also unbalanced.
The-use of unba]anccd Tine audio inputs n standardized video tape
recorders is al serious impairment to many courtroom video productions.

Honetheless, balanced 1ine microphoncs can be used if the balanced

Tine is terminated prior to entering the VIR (Figure 1); this approach

is recomiended. Also, through the use of an inpedance maiching trans?ormer,
Tow impedanée audiB lines canibe changed to high impedanbe, for usc

with VTRs with high impedanéc input. This approach'is recommended

to eliminate hum and pickup problems while keeping audio signal strength

at an optimum‘ievc1. For multi-microphone systems, hum dnd pickup

problems are eliminated by running ba]ancéd line micrpphone cgb]es

to the audio mixer, qnd running an impodahtb maﬁchqd, short,.unhalanccd

g

Tine from the mixer to the VTR,

.

=10~
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Figure 1 Grounding high impedence input
using two conductor shiclded coble

Low impedance balanced line microphones are readily obtainable
from many manufacturers; sowe examples are Flectirovice G35A/1751,
Shure 53350/579SB/S¥60, and Turner 35A/230. An example of an impedaqce
matching transformer is the Shure AJ5P,
- . 3. :
Another ﬂudio component feature recommendéd for use in video

systems to insure faithful and clear reproduction is manual audio

1évé1 control  or manual override cépabi]ity for -the audio AGC on
iﬁg_ylg. fanual override for audio automatic éain control enables
the operafor to keep the audio AGC from cmphasizing extraneous noise
duriné duiét moments of recording. An audio AGC circgit in a VIR

is designed to compensate for variance in sound picked up by a microphone(s).

It does this by automatically boosting the signal strcng@h of the

‘audio during quiet periods, thereby assuring that lower signal strength

sounds are recorded. Problems arise when the audie AGC emphasizes

extrancous sound such as rustling of papers, passing airplanes and

=16~




traffic and air conditioner fans, to a point of distraction. Even
more sorwoua would be the boosting and subs oquont rocnrdwng of an
"off the record” whispered conversation between ceunsel and client
or counsel and judge. - B '

It should be noted that an automatic gain control will work well
in a quiet, controlled, recording cnvironment; however, projcct experience
with video recording in the legal environment indicates that such
controlled environments are few and far between. During one pre-recording
of expert witness testimony, the audio AGC picked up, amplified, and
recorded noise of an airplane flying overhcad hnd cars going down
the street. In another instance, use of audio NGC during the rocorﬁing
of a trial caused emphasis of siren noise to such extent that it was
pointed out as annoying by members of the project's Video Advisory
Committee. In yet ano?her instance, the air conditioner in one moot
courtroohﬁ’wﬁich was designed for video cquipment;:was so noticeable.
that- the audio‘AGC had to be eliminated and lavalier microphones used.

These pot%ntia]vp}ob1ems are avoided by using a VIR with manual
audio gain control or manual override for automatic gain control,

The audio level can theﬁ be controlled by using the signal strength

N v !
meter as. a measure of loucdness. The equipment operator will have

C
’,

to pay'horg:attention to his‘ﬁanual ]eve? control .ard audio signal
strengtﬁ ﬁéter when using the manual system; care must be taken to
assure that the audjo signal strength meter doég not go into the "red"
. causing distortion when a speaker gets Qery near a microphone. Another
importaﬁt use of manual overfidc of audio-AGC ié whi]e duplicating;
unless manual gain is uqed, all n01se 1nc]udod on. thc original tape
wa]] be boosted by the aud1o NGC of thc dup11cat1ng V1h, end the dup11cate

v1dcotape will contain more noise than the or1gwna]. : .

17~ U

To date, no 3/4 inch video cassctte VIR 1n€orporate manuul override

for audio automatic gain control;

include this feature. Examples are:

some of the 1/2-inch IIAJ -1 VIBs
Panasonic HV3020SD and thc MV3120,

which have wmanual override for audio ARC; Panasonic HV313 30, ‘which

employs only manual audio gain control; and Sony AV3650, which has

manual override for its audio AGC.

5. Summzary of Pecommended Features

For refercnce, cach of the foregoing recommended cquipment features

is Tisted under the relevant recomnended cquipment performance requirement,

This 1ist is intended as a guide for the legal-oriented video user ,

when selecting system components:

Performance Requircement

a) Equipment Stinma"d1zation/
Compatibility
PR .
b) Assurance of System Operation

1

c) . Easy Recognition of
Tawper1ng

d) Faithful, C]éar, and Eas{1y'

Understandable Video and
Audio Reproduction

" -16-
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Recommended Feature

1) 1/2 Inch EIAJ-1 Format

2) Black and White Reproduction

1) Video Signal Strength Meter on VTR
2) Audio Mixer Signal Strength leter,

Inaividual Microphones, Level
Controls, and Headphone Output
(for multi-microphene operation)
3) Audio Signal Strength toter on VIR

1) Internal (on videotape)
Timing Device
g
2:} Interlace, Common Sync Source
Manual Override for Video AGC
on VTR -

1)
2)
2% VTR with Capstan Servo Control

Low Impedance, ‘Balanced Line
Mitrophone (for cable lengths
over 20 feot)

'5) Balanced Line Termination Prior

to entering VTR,

6) Impedance HMatching Transformer
(for high impedance input
to VTR)

. 7) Manual Audio Levél Control or

hanua] QOverride for Audio AGC
on VIR




Eva]uut1ng oxisting VIRs in terms of Lhelv ab111u' to ‘meet vecomMowded
performance rcquwromcnt° through possession of the above features
it becomes necessary to disqualify 3/4 inch caesette VTRs from se]ectioﬁ '
consideration because of their lack of: individual vwdeo signal strength .
meter, individual audio signal strength meter, manual override for
video AGC, capstan sefvo control, and manual audiQ level control or
nanua] ovorrwoe for. audio AGC.
Several 1/2 inch EIMJ-1 VIRs we»t most of the nceded Teatures,

but to date none 1nc1udc all the feuLures reconmhnded. The Sony AV3050
includes all‘but one feature (2:1 interlace); this VIR includes: .
individual video signal strtngth meter, audio signal strength meter,
manual overvide for video AGC, capstan servo control, and manual override
for audio AGC. The Sony AV3650 also 1nc1udes'an internal sync souce
capable of dr1v1ng multiple cameras, and has low 1mpedance audio input.

. Because of th1s 1nput an audio impedance matching Lransformer is
. not needed; a F1YGCL connection with low jmpedance microphones can

be used. Since this VTR has unbalanced audio inputs, any balanced

cable Tine from microphones (for use with cable lengths over 20 feet)
“must be terminated prior to entering the VIR,

(]
Panason1c and Concord also manufacture VIRS which have many of

the rccommcnded features. Thc Panasonic hV3120 and P’31?O color or

b]acL and white VTRs include wost key featlures but do not possess

an internal sync generator or ‘2:1 interlace (nor automatwc gain controls,
in the case of the NV3130). These machines also possess only oné

signal strength meter which is switchable between audio and video.

R e
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TO'S""' . L : ' ’
insure that both the audio and video components arc working properly,

the operator must switch belween audio and video while watching the

meter,

The most commonly lacking features on othor VIRs are level meters
for audio and video, and manua]}ovcrride.for automatic gain control

for audio and video.
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IIT. VIDEO SYSTEM COSTS AND VENDOR SERVICES

The prospective court-related video user should have a good, grasp
of the video recording costs to be incurred and the oqﬁipmcnt configurations
needed for sﬁocific,]ega]-oricnted applications. The following discussion
provides information which summarizes: commercial VlOCO 1ccozdnng firm
services and costs and commercial video equipmont vental costs; the type
and purchase cost of comp@nents needed in a vidco system configuration for
épecific legal-oriented applicaiions (pre-recordoed depositions/testimony,
pre-recorded cvidence, recording of proceedings), under dlfferont opcratlng
~ conditions; purchase costs for 1/2 inch videotape for the EIAJ-1 format
previously recommended; and the purchase cost of certain video equipmen

Comparative cost of video recording versus other forms of recording
is not furnishcq,because such a cost-effectiveness comparison is beyond
the‘scoggﬂof this project. A cost-effectiveness comparison hetween a]terﬁative

; s

.recprding mediums, %o be fair, will require analysis in several representative
court system° over an extended period; in this semi-controlled environncnt
the analysis must measure actual court system costs, and impacts to part1clpants.
Until such time, the reader must make his own eValuat1on of the value of
video recording versus jts costs, relative to other available mediums.
This discussion offerq "ball-park" cost infornaticn only, and shou1d not

kS

be used as a base from wh]Ch to make cost- cffectwvoncss comparisons.

A. Vendor Recording and Rental Charces
During the Video Demonstration Project information and cost data
were collected on recording services and cquipment rentals for some

thirty video vendors. Equipment Jease arnangetients were also investigated;
. , ¢

21—
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and inter-brand compatibility characteristics.often had to be obtained

these often unavailable lease arrangements are d;ga1]y designed to
recover total purchase cost of equipment obef a 9-12 month period,
with a lease period of at least one year. This schema strongly encourages
outright purchase for all but the ﬁccasional Qser. Generuliy, video .
vendors concentratle either on hardware (se]]ing equipment)‘or software
(sel1ing production services), hut some will do both and will rent
equipment as well.

Vendorc often lacked in-depth knowledge of equipment, even purely

hardware vendors. Spccific inTormation about equipment operation

i
+

through trial and errvor while sctting up court-related video recordine
4 g

applications. Queried as to why he had such superficia] nowledge

{ &

of his video equipment, one vendor replied Lha\ hoe didn't need ¢

know a great deal about each component he sold or used because he
b} . .

oo

. experienced few breakdowns in the equipment, and because user systems

typ1ca1}y stay with one brand to avoid match- up prob]ems He added
thgt with such rapid technolog1ca1 change, it was hard to Lecp abreast
of the field. This regponse has been borne out by other vendars,

but none could furnish reliability and maintenance figurqs to support
the Tow breakdown asse%tibn. ,Ever more disconcerting was the fact
that é%rly‘in the project, only a few vendors were familfar with the
legal community and its recording nceds. This'si{uation’is'changing;

a number of software oriented firms are coming into existence around

the country to acconmodate the special record1ng needs of legal users,

These offer video recording as a rupp?emnnt to or in.licu of the traditional -

[

typowritten medium, but at u\duly vary\\n ru%i..

o
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To give a potential Tegal user a feel for the current structure - : , ' . . '

. - _ , Table 4 represents a typical single camera, single microphone

and range of rates for commercially supplied video recording services e e . .
: system which could be used to pre-=record depositions/testimony. The

and equipment rentals, three examples have been prepared.  Table 1 - ' X ' . . .
' : system is compact (could be taken to a ramote recording Tocation),

reflects normal video services offerad to legal-users and the low . , o ‘ . ‘
N C ‘ and can be operated efficiently by one person. Table 5 represents

to high charges for cach. The rates shown are average composites ) o N . . )
a multicamera, multi-microphone system for recording depositions/testimony.

derived from rate structures of video vendors from around the country, L ' o , e
. ' : ' The system is more sophisticated than the one at Table 4 is designed

. L ¥ \

Table 2 vreflects four common formulas used by some vendors when setiing o , . . -, .
. ' for studio usage, and would require two operators during most recording
" rental charges for video equipment; these illustirale the rapid rccovery . ) i . . o
: , sessions., Table 6 describes a single camera, single microphone system

of purchase cost built into rentals for {his type of cquipment. Table . ) . o .
: ‘ designed to pre-record evidence such as confessions or line-ups.

3 selects specific video components a legal user might rent, and then . s \

. . . The system is cempact and can be operated effectively by one person.
ives the average composite, low to high charges he might encounter ) L ' . -

g : ] ’ d ° A1 ‘ Table 7 represents a system designed to Assemble edit pre-recorded

for each. The figures at Table 3 reflect actual dollar quotes given s s . Ny
, : depositions/testimony or cvidence; it can be operated by one person.

by vendors; these vary from Table 2 percentages becduse, while some . ’ . -
’ ) l d ’ Table 8 describes a system designed for courtroom playback of pre-

vendors use a cost formula, others use a set dollar charge hased on - . e
recorded depositions/testimony or evidence. Operated by onc person,

other pricing considerations. This again illustrates wide variability . - . . , . s
‘ _ = ' . . ) this system uses one 11 inch monitor/receiver for the judge, one 23

ig/pricing. -

" . s,
: inch monitor/receiver for counsel and public, and two 23 inch monitor/

Video System Configuration Examples

receiver for the jury. : S

Table 2 represents a system designed to record trial proceedings

Listed at Tables 4 through 11 are eight video system configuration ~ . ' .
! , J 1Ae0 5y Jura as the official record. The system uses three cameras in the courtroom;

examples; these have been designed to give the potential legal user \ L .
: ' one camera to show judge and witness, one camera to show the cotnsel

an example of the'types and purchase costs of video com onehts necessary T S -
anp . P ¢p ¥ Y area, and one remotely controlled camera to show close~ups and activity

to-complete specific legal a 11cat{cns. The examples meet the performance . .
P pe gal app | amples v P ‘ outside tha fields of the other two. A fourth-.camera could be placed

requirements discussed earlier for court related video recording and . . . fap n
in the judge's chambers for "on the recerd" conferences away from

give an overall view of video system costs and configurations needed . . . . : .
y . . the jury. This system is designed for remote selection of the camera

for given applicaticns. Brands listed in each example are used to . ' . . " .: :
given app > : anp which best describes what is occuriing in court.  This system can be

illustrate a coordinated set of comuoncrits which meets performance o
arec ared wenen s performance operated by one person.

requircnents; specific brand selection is loft. to the user. ' ;

‘_23_“ “20-
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: CTAMLE 2 N
TABLE 1 ' ] TANLE 2 ‘( | _
. a . VEN]}Q}LEQ‘Q_! ]’_.‘_I_}_.I\’_'J_'_ RENTAL CHARGE FORMULAS
VENDOR RECORDING SERVICES: RANGE 01" RATES ’ .
' . 3 ;( Formula 1: 1 day = 5Z of purchase price
a2) Recording Rate (Jocal, includes cquipment, persomel)
i } week = 3 days charge '
1) Studio (docs not include video tape): P
. 3 , 1 month = 10 days charpe
First Heur Each additional 1/2 hour Per day (8 hours) ] '
$35~$250 ' $15-$75 $280-$1200 % Formula 2: 1 day = 7% of purchase price
. T i
P
2) On Location (doeg not include travel expenses or video tapc): éi. 2 days = 127 of purchasc price
. P
. i .
Fiyxst Hour Fach additional 1/2 hour Per day (8 hours) '%é 3 days = 13% of purchase price
: H
$90-$150 : $25-$87 $360~$580 %é (add 1% cach additional day)
g i : v :
b) Plavback Rate (includes equipment, versonnal) ‘ ) X - |
. . : ‘ i Formula 3: 1 day = 5% of puxchase price
$35 per hour - ' i
0 2 days = 10% of purchase price
$50-$100 per day k
| . ) . . ¢ 3 days = 15%Z of purchase price
c¢) Dubbing Rate (includes equipment, personncl, not video tape) . ; :
$20-$30 per hour ) : : ; o
d) Editing Rate (includes equipment, persenncl, not’video tape) ‘ % _ Formula 4: 1 day = 4% of purchase price
. . . B , " / . » ]
1)~ Studio: 2)," On "Location: : ‘ ‘ 2ldays = 1/2 of lst day charge + lst day charge
$25-$35 per Aour . $75-$100 per hour . . ; . 3 days = 1/2 of lst day charge + lst day charge - 2 day charge
’ 1 week = 3 day charge
Ry ' I
. , ! n
#Note: Varying rates may reflect differences in quantity and quality of . : .o ¢
of equipment or personncl. ) . : ‘ .
: i
«25. i .
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6 DAYS

5 DAYS

GES
l& DAYS

RANGE OF RENTAL CH
3 DAYS

TABLE 3

VENDOR EQUIPMENT
2 DAYS

1 DAY

o
H

{4 ' « TABLE 4 ‘

. 5 g
. i . N yopepe o ooy e R el ,:_(. "7 * -
@f v ] e ' ' : ‘ PRE-RECORDED DEPOS T OME fILGTIHONY: S1HCTE CAMIRAS
el uy 18 Y 's.r ‘c‘) . ' .
0 ol (K] (8] “~ [ ~ UM
- y oy FENAYZ<GU TR ) AWTTON OR STUDTO
I = Y - STHGLY, MIGROPHORE $YSThH (O LOCATTON OR SIUDTO)
(4] [wo] o) 4] ES g o - : - ) ‘
[ r— r— et > Ly . * . «d " - c-t
v X : . ) . Unit Cost  Tatal Cost
! . , , Quantity :‘[_t.?.‘ﬂ SR R
y ' : ' . A : $ 830 4 830
A o o " : 1 ) Sony AVC 3200DX Unit (Gncludes tripod, & 83C $
v » 2 ' > . : . ] . . N T ey iyt d
b B B B Rl 5 S’ viewEinder, zoom lens, wicrophouc, and
| | ! ! ved et . ' ‘
for) &) s} } 1 " H¥] . ' camera. e ey ing o e - e Vi
: : s ~ . 4] T TUET T Video U mar w Sor, wmonth 850 650
e IR B ol 9 R N 1 Odel ¢S VIT=33 Video FImer wi th ):y?‘; s MONEH, :
g 3 day, win., second, vaviable positloning e
: e B bama TRt £ MR - S 2!
3 Sony AVIESTTVIICe Tape Kecorder e ]21;_; ];’Z;:
. Y] e S T T TR T Mo L Lo /Recelver 22 LD
P I EPN (N Z . ; . 1 Sony PVHYZOT, Y maiTortable toultor /Recc
A B I I BT N 3 |
L%} = } o~ . I
! { i ! by % TOTAL _$3150
ol o <] ~ [ i i o e =
o & o w ~l o] © .
r=t ¢ 4 () [ew] 3 1y 172]
r [
B
' i . TABLE 5 )
Q 8 . Iy ! 1GA FRA ‘
N N , mi ek . St N N ‘."' 1Y)
Nt I A v o e PRE-RECORDED DEPOSITIONS/TESTINONY: MULTIGAALNRA, |
url et o~ o~ — o 4 . ’
('D Ol d t' i 5 5 r(-'; 5 e 7ot qvp']n]‘())
~ N 5 Ny
al 8 3 @ Y BT RN ot , MUTLTI-MICROPHONE SYSTEM (ST
r— 4 ot —t 0 <5 vy 8 : .
« e ' ' , Trem Unit Cost Total Cost
® Quantity =e8
2 ' ' $1265 $1245
<« £ : q A U 0T - 1245 wlaq.
:( - a} ¢ = - g 1 Sony AV3630 Video Tape Recorder X 55 650
- N ¢ [ add o) - N Ve r Ve ~
2 B BN B ~ (-;: - g 2 Sony AVC3200 Cawmeras 716 716
{ - Y ey [EhAe N W ey N y
ol & & R LY. = 1 Sony AVI3200 \lc.\.lmdo.z.. : - o5 570
: — - ‘ RTOY A . -7 tr : : o
s C ~ 2 D) QuicksSet 4-73010-7 tripod 5 =5
@ 5 Quick-Sct 4-72011-6 friction head . 57E 590
. © 2 -~ Sony VCL1206 Zoom Long 12.5 - 751:\1!13 f1.% ";f_ ;5
o) o~ ! o - PPETYCTT mara Swit : 2 :
C?‘ ?} 8 o g S . 1. Sonv _’V_(;S“'Sl Cames Q_"fi.. LU C:.h(”l, /P (_-_;;-i.{’..’r 275 550
re N L] o\ O L, : 1 1, it N cealiv N -
@l o 1 o ol = . g 2 Sony CVM112 11 dnch Mond Lm_m‘_\ ‘L c:)_ o 1 STh
v T T U4 ey 1 - : ar ! :
ol of of = & A& e 1 Odetics VIG-33 Video Timer w:E.L]\ly s ' .
al v oo N S u day, hour, second, and variable - )
48 . <. .positioning. - 67 763
q 1 Shurce M-07 Microphone Mixer s Ch
: o e NS T AN : |
3 P 3| o o d B B o R 3 Electrovoice 635A ownld dl].L’_LLJ‘nndl}l({\.J A ,
o> @ — -~ N o Wy ¢ ) . ior a ale 2l LLN
LYY N AL 1 S impedance Microphones ‘-J-tl‘u@:’_l"“cc‘ T 57
3 I e R @ A & 2w 3 Shurc 8557 Isolation Desk Stands : - ;
& 58 | Z
B . TOTAL - _$4963
' 0 g 4
. .o “ o . B L
L K3 .,;.Z T W X
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TABLE 6 . _
I?){IC~~I{]3()()I§')131) BVIDERCE: S1ECLE C/\HI'.}\A :
. . SINGLE MTCROPHONE SYSTEM (PORTABLE)
Quantity Item “Unit Cost  Total Cost
] Sony AV3650 Video Tape Recorder $1245 $1245
1 Sony AVC3200 D/ Cnit (includes tripod, 830 - 830
: viewfinder, zoom ]cnu, microphong, and : '
cancra)
1 Odetics VIG-33 Video Timer with year, 850 850
month, day, hour, seccond, and variable
08J.1 '_(mgmr.
1 Sony "PUHO20U 9 inch portable Monitox/ 225 225
Receiver
©"TOTAL _$3150
TABLE 7 ' ' *
SYSTEM IFOR EDTTING ]h]"PLCO 3D
VIDEQTAPL PRIOR TO TRIAL , S

Quantitz

N

e

§
4

»

TABLE 8

RF PLAYBACK OF PRE-RECORDED VIDEOTAPE

Quantity

Tioem Unit. Cost Total Cost
. ] Panasonic MV3010 FTAJ-1 Video Tlayer $ 595 $ 59?
e e e A e . . Y . 34 i e b - e BT 3
1 Sony CViT12 11 ln(llxhqg}pl/hocoxv01 273 272
3 Wd?nﬂ”O;“rUlG 23 duch gglgjp)/uutoxvn BEED 1005
1 Panasonic wv-U72 R¥F Converter 59 ?g
! Jorrald TAC-8% RI Amplifier 45 |
' TOTAL _$1970
[} i
) . . . |
*Note: Need chamel selected foxr open channel in local arca. .
S~ 1 . 7 -
~ :;} N
‘ . 2" > o) “i' PN
e . . Ty
\ e G
. N ) - ’




. TABLE 9

COURTROOM RECORDING SYSTEM: WITHOUT SPECTAL, BFFRCTS

Quantity Ltem Unit Cost  Tortal Cost
2 Sony AV3650 Video Tape Recorder Ql/d) . 92490
4 GEC CTC-5000 Low Lipht Lovel Camcra 495 1980
] Pelco P~// Xq SJ]an Pan & Tilt ScannLI 425 425
1 Pelco PTIG247H Hodular/Joystick ban & - 125 125
Tilt Coutrol
* ] Pelco TV-J8C 11.5 = 90mm F2.1 Motorixed 950 950
Zoom Lens, . .
1 Odetics VIG-33 Video Timer with year, month, 850 850
day; hour, second, aund variable positioning
1 . Peleo L25DT Hotorizod Zoom Lons Control Unit 125 : 125- .
* T Canon M=6C 16.5 = 92 T7.0 Manual Zoom lLens 550 L 550
* 2 Fujinon i1v-Cl 12,54 14,5 T'L.4 Wide Angle Lens 295 540
2 Sony VCS-31 Three Camera Switcher S50 100
1 Sony PVN-400 donitor As sl.l>]\ : 750 750
1 Sony LV‘ QIOU Portabla b onllor/hocijO] 225 225
* 6 Shure 579Sp hJL]OphOnOG Omni-directional, 45 270
. Low 1mpud wnce  with on/off switeh =
2 Shure MG67 Microphone HMixers 240 540
6 Shure S55P Tsolation Dusk Stands 7 29 174
1 Custom Console . 150 . 150
- L *woTAL $10,294
*Notc: The number type of microphones and lenses will vary with the size.and

design of a courtroom. Does not include installation cost, mounting,
cabling, or discount. '

v

wid v

Table 10 describes the same configuration as Table 9, vxcnpt
thqt 1% includes a Special Effects Generator to %1]ow the operator
to combine camera signals through effects such as corner inserts or )
ép]it screens.  Table 11.describes the same configuration as Table 9, and
adds a courtreom ployback capability. This courtroom recording éyatem
includes components which enable simultancous recording of procecdings

while playing back pre-recorded deposition/testimony or. qvidence.

Video Equipment Purchase Prices

Videotape (1/2 Inch, EIAJ-1)

Listed at Tables 12, 13, and 14 are three cxamples of the range

in volume c1°counts that can be ob ined when pdrchqs1ngvv;aoocapc.

The examples se]ected are for 1/2 inch, EIAJ-1 videotape and indicate

the range of prices a legal user can cxpect to pay for videotape,

depending on ouant1ty and source. Table-12 réf]ects purchase from

a comme}é1a1 source; Table 13 reflects typical c;sts if qualified

to buy as a government user; and Table 1ﬁ‘ref1ects costs if qualified

to buy as an industrial consumer, | . | |
" The value of identifying and obtaining.currant1y available discounts

on V1deotap\ purchases must be stressed. The 6fton expressed advantaga

of turn-around Tor v1€cotaped court records, a]]ow1ng a re-use of

tapes’ and lower long-run costs, requires scrutiny; there is a propensity

for courts and reporters to hold cnto court records fér long periods

of time. Thus, cost of vidcotapes has the poténtia] to a]ways be

a recurring cost d1roct1y re]atcd to vo]um; of product1on. Equipment,

on the other hand, is a relatively ]arge, but one- tnmo cap]ta] cost

:".‘ pP327‘
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: . - TABLE 11
TABLE 10 .o ' ’ COURTROONM RECORDING SYSTEM: WITHOUT SPLECTAL BVFECTS . BulL
COURTROOM RECORDTRG SYSTEM: WITH SPECTAL EFIECTS ,‘ : WITH PLAYDACK C/\]’/‘\m'1~._]'_'l"”".S~
. . o N . . { Quantity . Jtem ’ ) Unit Cost Total Cost
Quantity JTrem . Unit Cost  Total Cost ! ' -
' . g 2 Sony AV3650 _Video Tape Recorders e 81245 $2490
2 Sony AV3H50 Video Tape Recorder : 81245 $2490 4 GBC (JF«)OOO T.ov IJnht JTeovel Cameras 494 1980
4 GhC C1C JUUU Jnv ]1th Lovel Cuamera 495 1980 i 1. Peleo PﬂZL“?Q_§J)£nl Pnn anq'ﬂlll Scanner 425 425
1 Pelco P /7 ?q 8] “”ﬂlﬁﬁLJ;]iJ‘ Seouner ' 425 425 % L Peleo VI1524 hOdU]dl/]OyuLJCk Pan & TllL 125 <125
1 Pelco VI1524-1 1 odulaz/J0/<Lno‘ an & 125 125 i Control
Tilt Control ) L e : SR 1 Pelco WV-J8C 11.5 - 90mm 12.] Hotorized 950 950
1 Pelco TV-JEC 11.5 = 90mm F2.1 Hotorized 950 950 Zooi Lens
Zoom lens 1 Odetics VFG~33 Video Timer with year, month, 850 850
1 Odctics VIG-33 Video Timer wiih year, 850 8§50 day, hou1 sceond, with variable positioniog
month, day, hour, second, with variable ! Pelco L?)DT %otnrs,(u Zoon lens (OWllO] Unit 125 125
positioning to- 1 Canon M-6C 16,5 - 9/ F2.0 unnual {QQQ“QQQL 530 ' 550
1 - Peleo L2SDT ”oto1g?gd Zoon Tens Control Unit 125 : 125 * 2 Fujinon TV-CI* 12, 5\ 12.5 ¥1.4 Wide Anpic leng 295 ' 290
* 1 Canon M-=6C 10,5 = 95mm ¥2.0 dxnunL Zoom lcns 550 ' 550 2 Seny VCOS- 51 ihlﬁo Camera Switeher 50 100
L Fujinon IV-CF 12.54, 12.5, Fl.4 Wide sngle 295 590 1 90nv PV‘+OO H0n1t01 Ausenbly - 750 750
Lens 1 Sonv C (V"’H” Po1tan‘o nOHI{b]/hU(UJVUl ' 225 225
1 Sony SEG-)1 Special Bffccts Generaltor with 800 800 * 6 Shure 57988 OwnJ—dJlectlo\aJ Low - impedance 45 270
proviev, corner inoert, : L o with on/uff switch , '
1 Sony PVH-400 Menitor Asqcnh]) 750 750 2 Shure 67 chxophonu Mixers ' 270 540
1 Sony CVM=920U Portable Monitor/Receiver 225 225 1 Jorrold RF Amplificr 45 45
* 6 Shure 579SL omni-dircctional low impedance 45 270 2 - Magnavox 5916 23 inch Monitor/Receiver ~ 335 670
. Nic1ophuncg with on/off switch ; . ' 1 Sony CVHLL2 11 inceh Monidtor/Receiver 275 . 275
2 Shure M67 Microphone Mixers 270 540 . 1 - Custom Console , ) 150 150
6 Shure S35P Isolation Desk Stands, : 29 174 ‘ *F 2 Sony RUFU-52W RF Adapters ' 60 120
1 = Custom Console 150 150 : ’ . ' ’
: i ) . . . TOTAL jilwﬁp4
TOTAL $10,994 : . T
) T *As in‘previous system the' number and type of microphones and lenses )
will wvary with the size and design of a courtroom. Does not include
ristallation costs, mountnng, cabling or discount. ,
*Note: As in Lhc plevnons system the number and type of wicrophongs and lenses .
will vary with the size and desisn of a courtroom. Does not include #¥*Need channel sclected for .open channel in Jocal arca.
installation cost, wmounting, c cabling, or discount. . i , o D
|
) , ' -30-
255 s s




TABLE 12

COMMERCTAL DTSGOWITS AVATLADLE

©FOR 1/2 IRCH, BEIAJ-1 VINROTAPE

Playing, S .
Time Reel Quuamtity in Reels
(Min.) Diamater 1 -5 6 - 11 12 —~.23 VARS
a) Videotape: .
60 7 §34.00  $30.00 $27.00 825,00
30 e 18.00 16. 50 15.50 14.50
30 5-1/8" 18.00 16.50 15.50 14.50
20 - Z—Sfa“ 15.00 14,00 13.00 12.00
10 5u5/8“ 10,00 9.50 8,50 s.qq
b Empty Reels: '
60 i $ 3.00 § 2.50 $ 2.50 $ 2,50
30 7" 3,00 2.50 '2.59 2.50
30 5178 13,00 2,50 2.50 2,50
20/10 4-5/8"" 275 2.25 7 2.25 2.25
,
6.

s

Playing
Time
_ 60

45

30

30

20

10

% Extyracted {

Th

LLLE 13 .

FGOVERIIENT CONTRAGT. DRTGE

FOR 1/2 INCH, ETAJ-) VIDEQOTAPE

Recl

Diametar

-
7”
5-1/8"
4-5/8"
4--5/8"

4 578"

Pex Reel, Any Quantity

$16.38
16.62
10.10
10.56
6.88

" 6.09

rom State of Georgia Contract No. 6-42700-A

TABLE 14

STNDUSTRIAL CONSUMER NET PRICE

LIAJ-1 VIDLOTAVE

FOR 1/2 TucH,

3 - >

Piaying

Tine Recl Quantity in Reels

(Min.) Diameter 1-19 20-99 100-199 200-299 300-349 500+
60 A $35.00 - $§34.,13 $33;25‘ §32.38 §31.50 $30.63
50 A 32.50 31.69 30.88 30.006 29.25 28.44
60 . U 7 29,00 2828 27.58 26,83 26.10  25.38
30 4.7" 25.00 '24.38 . 23.75 23.{3 ‘ 22,50 21.88
20 4--5/8" 20.00 19.50 19.60' 18.50 18.00 17.50
10 4-5/8" ‘ 17.00 16.58 ,16.15' 15.73 15,30 1&.88.

* Extracted from 3M, M-V-26 PIrice Sheet of May

1, 1973
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SELE CTED LISTIYF OF CU\ALYTLY AVAILABLE CrFF-THE-SHELF VIDEO qASTE‘f ECUIPMENT ’

>,

. N .

. Company 2nd Address Equipment . Purchase Price

Inpossible Electronic LL-15 - Low Light level Camera with infra red capability §1025- .
,Zc;hniques LL-300 - Low lisht level Comera ! 1220
iTex &67 . ViG-328 - Time Date Generotorw E516)
1121 Coulter Atenue « { Low light Level Vidicon Tebe for perina-nack 1239
trdmere, Fehnsylvania | Autcmatic Iris Cun“*ol for Canon Zooxm Lens 325 .
120G2
] .
glntcrnational Video I¥C-870 - 1" Monochrome Rccorae*/ﬂcrkoo icer with insert
;Cor?cration . . _and assemble electronic edit - 1" . 7500
'$20 floanor Avenue IVC~-8Z3A ~ 1" Mohochrome R:cordcr/Reproduecr with iastant
'Sunnyvale, California . video confidence : 5700
‘ - {84085 VCR-1C00 - 1" Cartridee Menociirone Recorder/Reproducer f  2z2Q
‘ l i
J¥C Industry, Inc. - K¥-330 - 1/2" E1AaJ-1 VIR 725
. 38-75 Queens Eupy KV-340 — 1/2" ETAJ-1 Black and Whire Editing VIR 1133 -
hasrpeth, ilew York z/-339 EIAJ-1 Coler cor Blieck and Waite VIR ! 1220,
'  FV-150 g 375.
Co~-60500 i 15,3
: C5-450 [ 1725 :
: . GE-150 - : 310 .
. G5-230 finder Camera i EFE
’ No-100 cdeon Celor Coroeres i &7 . 3
y . Th-122 deon Camera i ) :
. . : ) Tai—~1 Swi oo i ) ’ :
) Tili- noeoser i £39 7 i
: - Tx8-3 -~ cnerator i >3 :
. ! TRC-300 - Video Mixer . | 352 .
i 2
‘javeiin Electronics Co. K400 ~- 1/2" EIAJ-1 VIR, 1 heur to 7 hour recording time
| §5556'C.'Washington Bivd. with editing capability. uses £ video hezds on slow speed 1925
| lLos Angeles, California VCil0 - Camera - : J 3372 ;
‘ ; . 3VUT - Vigufindor/toniter - 3" S 223 |
|
‘ - .

. ' (C01“inuc ) ~
SELVCL"D LISTING OF CURRENTLY AVAI BLE QFF~THE-SKEELF VIDEQ SYSTEM EQUIPNENT
Company and Address - Zquipment . .. ... . Purchase .Price
Karexz, Incorperated T 1 8C-2 - 7¢ Reel 1/2" Video Tape - 250 feet & 22
1262 Lawrence Station Rd. SC—3 = 7" Raeel 1/27 Video Tape - 2400 feeot L0
Sunnyvale, Califoxaia SC-6 — @ 3/4" Reeld 17 Video Tape - 1502 fect 45 '
54036 B SC-7 - 9/3/6" Reel 1Y Video Tape — 3000 feeot 50 ,
! 3C=9 - 8" Metal Reel 1Y Video Tepz - 2460 feet 60
v . 1 . LS00
“aghavox Cempany CU-2000~ Coloxr Camera 50
- -~
' Fort Wayne, Indiana . CLe-2000~ Colox Camexzn 2130 j
4680 . U-£060= Color Cn ' 2320 :
. . — ey 1
. ' C5%50 - 25" Celor Yonitor/Receiver 420 i
K ‘ 7980 -~ 23" Coler Moniter/Recceiver {530 ]
. , / oL . ‘
: . TS5016 — 23" Monitor/Receiver | 262 i
. . : l
1 + i
. = ‘ ., .
' -
-
™~
14
LS
, .
. . .
>
: » - ’ .
. . .
EN
(Continued)}
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IV, DESCRIPTION OF VIDEO SYSTLM EQUYIIMMENT

v

M. Equipment Characteristics

A video tape system is made up of a series of.components, and basically .
consists of one or mure'cametas, microphones, video tepe recorders, and
monitors. The purpase of a video tape system is to accufate]y ond reiiably
capture a scene, transfer it into an electricel signal, store that signal
on magnelic tape, and Yater iransform the stored signa]’back into a reproduction

of the original scene.

1, Video Camoeras and Accessories .o

“The video camera is the component which frdnsfcrs the visual
scene to an electrical signal.  The portion of the comera which regulates
this process is the video {mage tubey Lhe type.utilized constitufes

\ihe primary difference between cameras, aside from whether the camera

is capable ofi color processing or just black and white (Figure 2).
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Figure 2. Vidicon Imago Tube ™ !
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Most color video cameras usc throogimagoatubgs, nﬁe for cach
primary color (red, blue, green). An important difference between
-color and black and'ﬁhite image tubes is that co]or‘imdgo tubes require
more Tighting to gencrate a satisfectory picturc. FMost color cameras
roqu{rc at least fSO footcandles of light in which to operate satisfactorily,
as compared to 20 Tootcandles for black and white; thcy a]so require
@ special type Yight for accurate color reprod@ction because norvial
incandescent ]ighting generates an ovcrahundapcc of red in‘re]ation
to other primary colors.

A1l Dblack and white video cameras use one video image tube, a];hough.‘
it may be o% several different types., The.most basic and inexpcnsi%e
type is the Vidicon tube; for most applications, uscrs will find

that this will adequately meet thier needs, but special lighting conditions

~

may dictate use of anoﬁhcr available Lype dif%drentiéiod by size (2/3
inch or -1 inch) and naturc of the target surface used (separate mesh
or regu]ér). _The 2/3 inch Vidicon tube allows the. camera to be‘sma]Ier;
& separate mesh Vidfcon tube s a more accurate reproducer of scene
dqéai] than a regular Vidicon tube, Good Vidicon tube operation is
achieved in normal lighting conditions (30 footéand1es); these.tubes
“burn" when exposed to bright Tight. Burning will cause a permanent
image to bg:]eft o the tube'%nd, consequént]y, on each new scene,
Camgras wh%ch'omploy Vidicon tubes will not gencrate good contrast
in low-1ight level conditions.

Sbme b]gck'aqd white cameras have Silicon Diode iubeg. The Silicon
Diode fubc is more sensitive to light and will gencrate béttcr éontrast

than a Vidicon tube when used in 1ow~1idht‘10vo1s. M though the Silicon

[l . W N
i

v .

N
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tube will not burn Tike the Vidicon, the sensitivity of the Silicon
tubb'oftpn over-reacts to a bright spot iﬁ a scene, causing a "blooming"
effect. Unfortunztely, the Silicon tube will nol accept the automatic
gain control circuitry uﬁedvhy Vidicon cameras to circumvent this
probleom, Howover; an automatic irié control (Jnpossible Electronics,
$325) is available to hé]p~a11eviatc this problem. A camera cquipped
with a Silicon image tube will cost approxinately SOKLGGZ‘more than

a Vidicon camera. ﬂ Silicon tube con be p]acedlin a Vidicon equipped

camera, but the automatic gain control circuitry must be disabled.

Some manufacturers make cameras which can casily he changed from Vidicon
A ‘ .

Lo Silicon {example: Telemation THIT00 camera with Vidicon tube 1ists

for $700 while the Telemation THI1100 with Silicon tube 1ists for $1,100).

Plumbicon tubes, a third type of image tube, is also useful for low-

\ - [ . 3 .
1ight Tevel conditions. Plumbicon tubes will Jest lenger and will

not burn as easily as Vidicon tubes, but they cost approximately five
times as much as Vidicon fubcs. .
Some cameras include an internal synchronization (sync) sodrcq;

these usually have a switch that disables this source when an external
s&urce of sync is used, such as a Video Tape Recorder, a Speciﬁ] Effects
Generator, or a Sync Generator. Qther camefas have plug-in sync circuit
board§.(e¥ahple: "GBC CTCSOOO); some of these sync sources are capable
of ‘driving more than one camera (oxaﬁp]e: GE TE3 ), a feature which
could eliminate som2 wiring in & multicamera syétbm. Cameras including
an internal sync signaf will cost approﬁimate]x $90-$125 -tore. Intorpa]
sync is usefyl in a one camora system'Wth no exfcrnal sync ‘source

rs

is presents however, multicamera systams require a common sync source

* * L *
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to all cemoras to minimize roll, regardless of whether the source

is internal or oxternol.

Many cameras come with or have the capability to add a vicwlinder,

allowing tha operator to see what js being picked up (examplest  Panasonic

WV36IP, Sony AVE3200, Sony AVF3200). Several cameras also add s uch‘
special features as a tally light which comes on when the camera is
operating (example: Panasonic WV361P) or an intercom input to allow
Stwo-way communication botween camera and director‘(EXamp1o: Panasonic
HV361P). |
Cameras are designed to be either hand-held (portable units)

or molmted, When mounted from a wall or the éei]ing their position:

is fixed, whereas mounting on a tripod allows poswtaon adwustmenu.

If tripeas are used, care should be tulun to match the tripod size

Tand strength to the jeby there is wide variability in ability to extend
the camera haight and,support weight. Yersati]ity.is added to a camera
by the acd1L10n of a renotc control pan and tilt (P&Y) device which

a1lows an oweratox 1o contro] camera movement from a d1stance. Remote
’contro] P&T units consist of the pan and tilt drive unit, the pan

and tilt unit, and cabling between the two. Pan and tilt drive units

are available in regular (generates motor noise) and silemt operation
un1t5° Lho control unit 15 avallabIL with eithér DUoh bthon or "joystick"
(one lever for all dlrect1ons) controls.’

Lcn ¢S

e it s e

Every video camera requires a lens; this lens is described in
terms of its speed (f stop) and focal length. The speed of a lens

(f stop), variable on moat lenses, determines the-maximum amount of

~

t

Tight allowed through the lens. An f1.5 Tens will allow more Tight
through to the image tube than an 12.5 ]onq (or the same scene brightness
(Figure 3). The focal length of & 1éns dctcrminos the scene arca

picked up by the cemera; lenses arc either fixed focal Tength (Single
setting) or variable focal length (many settings, called a zoom),

w1th focal length being measured in niillimoters.. When selecting lenses,

“remember that the ‘larger the number of millimeters, the smaller the

arca picked up by the camera. Focal lengths are also described in
terms of width of field. A "wide" angle focal length lens, such as
a 12.5:m lens, allows more viewing arca to be picked up by the camar?,

and shows subjects in the scepe as being much smaller than "narvow"

angle lenses (Figure 4). Llens prices vary in relation to focal length,

ability to change focal length, and speed. Lenses are made for cach |
sized camera image tube (2/3 inch and 1 inch), but are not interchangeable

betwecn these sizes.
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The zoom wnaLure increases lens cost, but a]°o adds vcxsatx1wty

to a a camera becauqe it allows the operator to vary focal ]ength

over a range (anmplc. Vicon 12, amm-ISmm 1.8 Manual Zoom Lens).

Zoom lenses are controlled e1ther manually or remotely by electronic
‘ means. A complete remote controlled power zoom lens unit consists
!

of the variable lens itself pluq a separate control unit and cabling

betweenm the two. hoqt poviar 200ﬂ contro] un1ts include contro1s for

focal length, focus, and speed.

3, Monitors and Receiver/tonitors

A monitor or rece1VQr/mon1tor is the v1deo tdpL systen d1sp1ay

unit which transforms a picture s1gna] lnto a reproduction of the

. original scene. Video systom monitors and receiver/iunitors allow

oot e e S A b

ST

+

an operator Lo see what.thc camera seces. and allow oLhcf viewers to

sce what has heen video tape recorded. Bath!moniiors and receiver/monitors
are dosigneq to accbhp]ish the same basic display fﬁnction; the difference
is that a monitor pust have its signhal delivcred by-caaxial cables

(one for video, one for audio, if monitor has audio), while a receiver

has its signal delivered by vadio frequency (RF) through a single

cable connection (both video and audio to an antenna. A receiver/monitor

has. the capability of having its signal delivered either way. Most
monitors are designed for only vidco reproduction, while receiver/mond tors
are designed for video and audio reproduction. Cost will vary acéording

. . .
to §ize and quality of the display unit bul generally, a receiver/ionitor

w111 cost approximately $/o more than a standard monitor of the seme

size. A receiver/monitor with color capability will cost approximaiely

~

$200 more than a h]acP and white rec01ver/naﬂ1tor of the qamc sizo,

VldGO 1“pe Racorders .

The Video Tape Recorder (VTR) takes the electrical signa]s‘fed
by video éamera and'audio components of the viéeo tape system and
stores them on magnetic tape or sends signals obtained from a tape
béck through the system's display units (playba cL). The diffc}ent
ﬁypos of VIRs can be identified primarily by video tape format and
widthg,types available off-the-shelf are: 2 inch, 1 inch, 3/4 inch
cassette, i72'inch cartridge, 1/2 inch EIAJ-1 reel to reecl, 1/2 inch

EIAJ-] portable, and 1/4 inch reel to reel.

a) The 2 inch VTR,'either helical scan or quadruplex, is the most

expensive and most accurate video tape recorder. Used primarily for

broadcast quality recording, these VIRs record at one of the following

r




speeds:  either 7.5 or 15 inches per secopd; Wost generg]]y at 15
inches per sccond, Video recovrding dn thé,Z;inch;VTR is very expensive;
tape cost is incroushd substantially by tape size and valume required.
The 2 inch VIR is considered inappropiate for- widespread use by tﬁc

Tegal community, and will not be discussed further.

b)  The 1 inch VIR uses the helical scan technique of recording,

and can record with broadcast quality in black aud white. A color

* 1 inch machine will cost only a few hundred doliars more than its

black and white counterpart. The extra features of as

semble editing,
capstan servo control (servo control is a must if clean edits are
. . v !
Lo be obtained) add approximately $1,200 to the price of a 1 inch
VIR; an insert editing VTR costs approximately <u,OOO more than an
assemble editing VIR, Host 1 inch VIRs have edit capability, two
~ - ' g $
channel audio capability and accept low impedance balanced 1ine input.
Almost all 1vinch VIRs are designoed with signal strength meters. for

both video and audio inputs. This allows the eperator to make sure

that both video and audio signal levels are the proper strength to
facilitate good recordiﬂé} At Teast one 1 inch VIR has an "instant
video confidence" feature. This is a wonitoring system which'plays
back ths tape while it is being recordéd, insuring the operator that
he is rvecording properly. ‘Tﬁénsport funcfions} such as forward, record,
rewind, and fast forward are usu°11y so]cno1d, mode selectionis by
electronic pushbutton, which provides casc of ‘operation and facilitates
remote control. . . o
Recordings made on one brahd of 1 inch VIR may not produce the

3

same quality picture when played bhack on gnothor brand because there
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are no accepted industry format standards for this sizc VIR, Tape
speed also Qarios Trom manufacturer LO'manurthurcn, and different
‘brand VTRs usc different sizod v1deo tupo reels; this drastically
Timits interchangeobility. for example; even i format and tape speod
are the same, at 7.5 inches per sccond (ips), i1 one machine uscs
a 9 3/4 inch reel while another uses an 8 inch reel, 1nterchangodbi]ity
is Timited; interchangeability can only be upward in reel size, not
| dovwnward. Video tape for 1 inch machings costs approximately $60
per hour (swall quantitics).

c) A 3/4 inch cassette VIR Fformat standard was introducad by several

manufacturers in 19725 this formmat uses helical scan recording and

n,"

playback as do 1 inch and 1/2 inch VIRs. The video cassette.differs

N . . L
JTram a reel to reel medium {n that the megnetic tape is permanently

housed in a plastic container (8 3/4 % 5 1/2 x.1 inch), called a cassette.
The vidé@ tape recorder is self-threading; the taée is automatically
rem5ved from the cassette and is threaded over.the erase head and

around the video héad. Tape return is through a teverse of the threading
process., The t hreadwng process takes approywmwte1y 6 seconds.. The

- 3/4 1nch casoette 1ccord: and plays at 3 3/4 inches per second. A~ .- =

4

small p]astwc p]ug may be wemoveo from the rear of the cassctte aftcr
recording, to prevent acc1denua] erasure of rccoadnd maicxndl These
video casseties are interchangeable arong five manuwacturors, and’

are available in different recording lengths, up io a maxinum of about
.one hour. Typical cost for one hour cassetles is"§35 (quantities
of 12).
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One feature incorporated into all 3/4 inch video cus¢rttc VIRs

is color recording capabw]niy Audio 1HPHL‘ on mﬁvL video cassctles

are high impedonce unbalanced, with capahallty 10 rOCO\d onto iwo

separate audio tracks, Automatic guin control circu1try, without
manual override, is found on most video tape recorders using this

. » Q . . . ; - - 3 . \ /(!
format. Editing capability is currvently avg110b]o on only onc 3/

inch video cassetie recorder (JVC CRGOO0U); this machine accomplishes

~.

“of transport functions (Avonix, $295).

which conforms to the ETAJ-] standard for 1/2linch VTRs.

. s
its edits without ithe benefit of a capstan servo control device.
Another machine (Sony V01600) can be-modificd to permit editing, through

use of a non-standar

>

d accessory device which also allows remote coqtr01

i

Lo \ )
d) A new 1/2 inch cavtridge VIR format has recently been develeped

The cartridge
differs from a cassctte in that tﬁe cartridgé ﬁousgs only a feed reel

while the cassette is‘stoted on two rcels, one fet Hd reel and one takeup
reel. Ih}the 1/2 inch cartridge VTR, the takeup reel is included

in the machine itself. Like the cassctte nachine, the cartridge machine
automatically threads the tape after the cartpidge'has been inserted.
Stop, play, rewind, record and fast forward functions are selected
by push buttons. thn the tapu ends, it 13 uULONJL]Cd]]y rewound
and the cartrwdge pcps out.

Fost 1/2 inch cartr1dge ¥TRs have color as well as black and
white recording capab|]1tj Cartridge players as well as recorder/players
are avaw]db1c, but maximum recording or playing time for cartr1dqv

systems is 30 minutes. A 1200 foot, 30 mmnutu cartr1dge costs approximately

-$22.  The 30 minute recording copability requires a special tape,

thinner than that used in 1/2 inch EIAJul‘rnél to’vcc1 ViRs, " Regular -
thickness 1/2 inch iépe is available in 20 minute and 10 mnnuLv lengths.
A tape which hay been recorded on an EIAJ-1 1/2 inch veel to roc]
recorder may be cnclosed in a scrics of cariridges for use with this

machine.

e) The 1/2 inch reel fo veel VIR has an industrywide standard for

1/2 inch video vecording, called tha EIAJ-1 standavrd; this standavd

facilitates interchangeability between manufacturers. The different

manufacturers -of ETAJ-1 standard 1/2 inch VIiRs produce basically the

-same VTR, each adding their own special features. Color vecording:

capability costs appreximately $200 more than a comparable black and
white recorder.

~

tape reel size of 7 1nchns and record/play at 7 1/2 ips, although

AT 1/2 inch recel to reel £IAJ-1 VTRs use a mayimum

nany a1so have a slow wmotion playback Teature. Video tape in this
size is ava 11ab e in lengths of 60, 30, 20, and 10 minutes; average
? N

list cost for a 60 minute reel of tape is $30-$40 (small quantities). ’

Automatic Gain Control (AGC) is a feature incorporated on all -
of these VIRs; however, only a few have manual override capability
for video and audio.

Manual video gain contro] is useful in a high

contrast situation to add defail to the subject; the trade-off is
a sacrifice of detail in brighter areas which are not of interest.
Manual audio gain control is useful in noisy rocordwng cnvironmn

to de- emphu51zc no1se; the AGC will amplify end thus accentuate noise

dur1ng momiants of conversational silence.” Also, during duplication

. . - .
of pre-recorded tepes, manual audio gn?n centrol eliminotes the compounding

of noise found on the original tape.

-5
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Few ]/é inch reel to reel VIRs dncovporate separate visual meters
to indicate the strength of video and audio 1nphi signalss; most VTRs
that du have meters have only audio signal sirength meters of, at
best, a switchable meter for both signals. Also, audio impedances
and levels differ frow manufacturer to manufdctﬁror even though all
manufacturers use unbalanced audio inputs and outputs., As'an examnle,
Sony 1/2 inch reel o ree1.EIAJ7] VIRs have GGO olm micrq)honé 1nput.
impedance, and high level, high fipedance suxiliary input, with high
Tevel, high impedance audio output. This compares to Panasonic 1/2
inch recl to reel EIAJ-1 VTRs, which have 20,000 ohw microphone iﬁput

“impedance, with 600 ohm audio output impodance. o

i
¥

A11 EIAJ-1 1/2 inch reel to reel VilRs incorpor5te revind, record,
play, pause and fast forward functions, bUt some do use either scienoids
or electrically controiied pushbuttons to select the operating mode,
So]enojd operated‘machineéxcost‘ahproximate]y‘SEOO more than manuaT]y
contro]iéd machines (so]enoid VTRs also have foot;witch selectors
qvai]ab]e if remote contirol is desired).*-"cfean" assemble editing
can be accomplished on 1/2 inch reel to reel ViRs if they include
a-Servo controlled motor to run the capstan and record heads. . Assemb]é
edit capability adds approﬁimate]y $300 to .the purchase price of a

. !
1/2 inch VIR, A1 1/2 inch reel to rpe] VTRs use a numerical indexing
sy;tem;‘a]though the 1ndex§ng system differs from manufacturer to

manufacturer. To illustrate, an event legged at index number 900

el
'

when recording on a Sony VIR may appear.at index number 915 on playback
with a Concord VIR, A few manufacturers produce 1/2 inch reel to

recl EIAJ-1 VTRs with time lapse recordjhg capability. One machine

e AWy

.
+

allows a 1, 6, 12, 24, or 48 hour recording Line period-on a single
2400 Toot (one hour, at 7 1/2 ips) magnetic tape.- OLhers (Javelin
X400 and Sanyo VIR1200) allow recording at cither the regular specd

(1 hour) or a slow speed (7 hours).

f) i 1/2 inch portable VTR is produced by several manufacturers

to conform to the ETAJ-1 standard. These VIRs accept a b fnch’rcc]
of video tape, and have a maximum recording time of 30 minutes. An
external microphone input is incorporated in the VIR, The portable
units are‘battery operated, but can be readily adapted to 110 volt

AC power. Portable units arc usually sold in,an cnsemble consisting

L]
:

of:. VIR, camera with built-in microphone, batterywpack, carrying
case, and combination 110 volt adapter/battery charger. Typically,
the cemera has a built-in monitor/viewfinder, which can be used for
record and playback., This machine is usually carried on the shoulder
or back'(bacﬁ—pack fasﬁion). The camera is dosigﬁed to be hand-held
or used with a tripod or monopod. A shoulder harness is available,
which carries the recorder and has a pan and tilt mount for the camera.
h tape producéd on a EIAD-1 1/2 inch poriable system way be played
back on any 1/2 inch reel to reel EIAJ-1 VTR. -The battery pack supplied
with the system has a short 1ife, usually gbou; 40 minutpg; recharge
time is approximaf&]y 6 hour;i Longer 1ife battery packs. are available

as an accessory (Sony BP-30, 3 hours of -powar; 16 hour charge tima).

g) A 1/4 inch reel to reel VIR s produced by one company (Akai
of America Ltd.). It is available as a régu1ar,-non~portab1c VIR
and as a portable system. The non-portable version uses a 10 1/2

inch metal reel of 1/4 inch video tape, and allows a maximun recording

time of 80 minutes. An 80.minute veel of 1/47inch video lape costs

$44.50;5 a 20 minute reel costs $9.50.

-60- S
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The portable version of the 1/4 inch VIR includes:  battlery povered

VTR, camera with built-in microphone, portable monitor, and AC adapter. )

The portable VIR uses a § inch reel of tape (170 feet), and has a

maximum recording time of 20 minutes.

Special Purpose Vidro Components

a) A synchronization generator is nceded in every vidco systom,

. whether it originates from the camera itself, fhe VIR, a special effects
generator, a video switcher, or a synchronization {sync) gencrator
which is a completely scparate component in the system. The sync
“signal is the Eontro] signal in a video system. For multicamera opgrations,
'a]]‘cameras must be controlled through a comnon sync source in orde}
to prevent loss of stability (rolling) when switching between cameras.

\The sync signal also effects picture sharpness by the type of field

" dinterlace it directs: random or 2:1 interlace. Sharper picture definition

is obtained from 2:1 interlace (Figures 5a and 5b5. Most cameras
genérate randoﬁ inter]acé sync if they have internal sync; but can

take 2:1 interlace sync from an external source. At least one camera
(Gé TE33D) can drive additional cameras through_its.sync. Most video
tape recorders and speéiaW effects generators, and some video switchers,
contain their own sync generator; they distribuié sync siéna] directly
to fhé'cameraﬁs) éﬁrough a md]ti—conductor cable.- Most éepqrato component
sync generators are dcsignod to drive a fixed nuhbér of cameras; this
component is connected into the system between thé camara(s) and VTR,

In aﬁy‘case, if more cameras arc used in the system than‘the sync

source is-designed to accommodate, a Pulst Distributipn Amplifier

must be added; this component will distribhte the sync to the e%tra

camera{s). : Co

LT e

A :

R - s

- e . Lo
eRirEiivideo switcher allows an operator to select the camera view ,
AT o T

‘iﬁgsires, and ééﬁd'that signal to a VIR for recording {or directly
] _

to a menitor). Video switchers range widely in tha number of camoras
\they cain handley the number can vary from {hrcexto twenty or more.
" Some video switchers dispense sync signals, while pthers simh]y select
“the videé‘sfgnal (example: Vicon). Most video switcher units are

3

- passive mechanical switchers, are audibly loud during a switch, and

are subject to picture roll because switching intervals are made randomly.

Another type of switching, vertical interval, is"quieter and more

accurate, but is also wuch more expensive,

!

c) A special offeﬁts generator SEG is a vi&eo component. which allows
the opéfator to combine video signals of two or mgfa camaras. Effects
which can bp produced may differ between brand%, but most offer corner
inserts, split screens, fades, and horizental and vertical wipes.

Some sﬁécia] effects generators include a proview circuit; this allows

e
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the operater to set up the effect to bo-rocotdcd;'prion.to sending

this ceffect to the yidco tapé recorder.. Usc.of a proview function
requires an cxtra monitor in the system té view the effoct. A proeview
function adds approximately 33% to the cost of a specful effects -generator,
Most SLGs include a sync gencrator and a video switcher; more expensive
ones wi]1‘also accepl the video oupput.signgl of another video tape

. recorder or player. SEGs with color capabi]ity cost approximately

50% wore than bfack_and white SEGs. A fully loaded SEG may include
outputs to the monitors for cach camera, outbut to a preview monitor,
Tine output for a VTR, a sync genevator with 2:1 interlace, a vertipal
interval camera switcher, special cffects selection for any two cnideras,
and special features such as an intercom system and camera tally light
source.

d) A tipe/date gencrator is a video component which superimposces

a clock referenced index qﬁsp1ay over the fecordeﬂ scene. Security

of fecordod maferia] is enhanced because:a_timg/date generator usually
superimposes year, month, day, hour, minute and second over the scene
at the time it is being recorded, precluding later undetectable tape
tampering. Sometiwas, time/date gencrators allow selection of black
or white number, (reverse polarity of signal), and‘variaﬁi1ity in
cha%actcr}Qize andfp1acement %n the picture. The time/date generator
1is connected between the tabe recorder and its video input source,

usually Lhe camera,

PR
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0. Microphone and_Wixer

The microphone, the first step in the audio line, transfers sound

into electrical fmpulses for storage. Microphonos diffor primarily

in pickup pattern, An omni-directional wicvophone has a pickup pattern

of 360 degrees while a cardioid (uni-directional microphone has o

pick up pattern of approximately 190 degrees. A super cardioid microphone

" has an even smaller pickup pattern (Figure GY. A Javalier microphone,

usually auni-directional, is hung suspended around a speaker's neck.

: 18 st et et - b
0N N
(a) Supércofdiokﬁ {b) B Dwecﬂfnﬂl (¢c) Omnidirectional

Figure &
Microphone Pickup Foiierns

Microphones are either balanced or unbalanced cable lines. A
L balanced line has a three conductor wire batween the microphone and

‘recorder.  One innor wire acts as a “hot" conductor, the other fnnew

wire acts as a return (common) conductor, and the braided outer shield

aclts as a g%ound'to minimize pickup and hulw, In an unbalanced system

H «
.
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there is only one inner conductor, which acts as a "hot" conductor, I
while the return path conductor is also the ouler shicle and yround. 2
Impedance propertics of microphones are divided -into two groups: {

high and low impedance.  High impedance microphones ave usually unbalanced

and Tow impedance microphones are usually balanced; an example of

et S L

a deviation from this rule of thumb are Sony microphoncs which are
Tow impedance (600 ohms) but arc unbalanced.
Microphone design is as varied as the uses made of them. Ceondenser

microphones require a small battery to activate the pickup portion

of the micréphonesj dynamic microphones use a magnétic field to ac%ivate
the pickun portion of tho microphoviz. A shotgun microphone is desianed
to capture one person's voice from a distance; for this; it must have
a highly directional pickup pattern (examples - Electrovoice 644),
Wireless microphones which require an Fi receiver, for each ﬁicrophone
can. be Very expensive if chosen for quality and reliability; even
. ) i

SO, they'are Subjeét to electrical interfergncé and two cannot be
used together on the same frequency.

Microphone stands are aliso designed acéordfng to use, but can
be divided into two'genera] groups: Tfloor and desk stands. F]oor‘
stands-simp1y clevate a miprobhone o ah‘indcpcndont base of support; ‘
as such, they do not have to contend with noise transmitted through
‘the-support medium itself. Desk stands do have to contend with this
kind of noise (desk ‘bumping or tapping); as a protective noisc absorber
some stands use a‘thick, soft, rubber pad'Between the desk and microphone

stand {example: Shure SO55P isolation desk stand). Some desk stands

.

¥ .
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incorporate on/off switches in the base of the stand (in addition

most microphones inctude an on/off switch in their-own base).

A microphone mixer is the audio component of a video systcm which
combines signals from more than one wicrophone prior Lo recording.
A single "mixed" (combined) audio signal is then sent to the recorder.

Each input to the mixer has a volume control to allow the operator

"~ to boost or reduce the signal sirength of cach input microphone.

Other features which may be found on mixers arc: VU meters to monitor
the strength of the incowing signal, high and low impedance input
and output, .and headphone outputs. : '

Production Control Consnle

The production control console is fhe.coﬁbination of control
components within a, video systen which directs.the flow and quality
of recordipg. Effective operation requires that gi1 control‘compoﬁénts
be gentraffzed in a convenient arrangement arcund the equipment operator,
Consoles primafi1y differ in the number éf caméraé and microplone
inputs and the sophistication of the special effects generator, but
mdst will incTude: camera monitors for each caimera, to display the
écene being picked up on each; a special cffects generator, to combine
signals ffom several cameras,: or a video swftche*'to select between
camoré views;-a preview moﬁitdr, for setting up spacial cffects if
they are being uscd; an audic mixer, to ﬁombine signals from scveral
microphones; and a time/date generator, to superimpose a time-based
reference and security key. The console will be a{roctly linked to

s

the video tape recorder(s).

mm
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Scelection of specific video comporients for a video system depends

upon the intended application and the rocordnnn/p1aynuci ‘environment. [Lach

type of dpp71catwon, e.g., pre-recording oupno1L|uwa/LosL|mony pre-recording

evidence, or recording court proccedings, wi1] suggest specific recording

techniques and procedures. These recording Lechniqies and procedures include

camera perspective (Jury or judge view), extenl of closeups (zooming, and

how close a shot), following activity (follow conversalion), establishing

shots (on-camera identifications), use of special effects (inserts and split

screens), operator cortification, handling of completed tapes, tape duplication

and editing. These, in turn, suggest specific system components., However,

opfimum techniq;es and procedures from a production standpoint will not
necessari]y coincide with what trial and appellate courts u1i%mate1y define
as legally acceptable; c@mponent sclection may rgquire'modification as a/
result, |

To date few video recording techniques and procedures have been reviewad

Ed

and validated or rejected; only a handful of case decisions exist which

include comments on video recording issucs. Through advice and comment

from its Video Advisory Comﬂittce and other m_mbcrs of the legal community,

_the Vldﬁo Dewmonstration Project sought to sclect and use a]Lclnatlve techniques

»

and procedures when recording. Thié proviacd thc legal community with a

°raﬁge of ca;c applications to comment upon; unoff1c1a] responses were ugod

to help define equipment performance requircments and aid in equipment sclection,
but o flcwal appe1latﬂ comments awail development of case appeals. Several

v of the project cases arc anly now being perfoctc& on appeal.

.

Each video systom configuration also must be tailored to the recording

and playback environmest in which it will opurate. Recording of depositions/testimo:

‘ ~G7-

4
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the recording environment (Yocal

microphone.

“q

may take place in a studio, courtroom, home, hospital room, office, or any

other remote location. Recording of evidence may take place in a Tine-up

room, interrogation room, or may be donn at a 1onntw location. Most external

Tighting can be eliminated by shading outside windows and neutralizing refloctive

surfaces such as shiny marble or wood table tops. Lens focal Tength will

be determined by scene size and the recording procedure used.  The lens

focal Tength chosen should enable all of ihe scene to bo captured without

sacrificing loss of detail in fTacial expressions, except for when an overall

establishing shot is desired. In many situations the scene is so Targe

that a wide angle lens will generate poor rasolution of subjects in the :

scene, lere, two or more cameras should be uscd. Also, a variable focal

Tength (zoom) lens should be used when re ceording pravnouros call for bot!
closeup and wide angle shots from the same camera.

Proper microphone se]ection assures an even gonﬂr tion of qua11iy
]

-

audio. By choo¢1ng a mlcrophone pickup pattern whwch w111 best fit 1nto
oise, movement of parties, etc.), accurate

and even generation of audio can be produced. In noisy recording environments,

a non-directional microphone will pick up more noise than a directional
However, movement oan speaker to anothér postion may take
him from the piékup patiern of a directional microphone; in these situations,
proper m1croph0no placement is necessary. Proper placement will eliminate
the possibiljty of the speaker Teaving the pickup p@tiérn by p}oéiding pickup
pattern overlap.

Monitor selection will also be affected by the recording and playback

Uhon recording con41t1ons roou1nc the use, of ‘two or nore came "as,

environrent.
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AL will be necessary to switch belween camerdas. To assure timety switching,

the systom oparator vill nLcd Q monitor for coch cameya, showing cach camera's

view. - If a SLG is used for swif tching and epocwa] effecls, use of a preview:

monitor will enable the operator to set up the ef fect prior to recording.

Playback wonttor selection will hinge on an cvaluation of the potential

for local RF interference froi properly operated high frequency vadio

»

_equipment.. 1f RF interference is of little concern, RE distribution can

be used during playback.  This yields the advantage of being able to select
receivers instead of monitor/receivers, and of having to run only one cable

in the distribution system; cost savings will result since receivers are
usually isgnificantly less expensive than mondtor/receivers and cable cost

3 one-half of what it would be for Line distribution (lwo scparate ca ihles,
one each for video and audic, £o a monitor).
. K /

.C. - Maintenmance Procedures

Every video sysiem useir should institute a maintehance program of
routine~GQMipmént cleaning and checking; if the cquipment operator does
this reqularly, equipment breakdowns will be minimized, probiems will be
identified before becoming serious, and production quq]ity will be consistently
high. A1l such programs should dnsist that the equipment operator thoroughly
‘vead all instructional material for, systc components before at%empting
_to .use the ,yqtum. Fach time the equipment is used, an operability test
of Lhc video system qhou1d he cnmﬁ1eted prior to actual recording or playback.
Inspection of system components and connections should be undertaken as
an operating rout1nc Pqu1pmont should be dusted and cleaned often; dust

may causc oquwpm nt damage as well as loss of \ecordwng qua]1ty A regular

C wegoe

SCi‘d""" o vy ol . p '
icdule of necessary maintenance should be established and maintenance
records should be kept, | |
“To supnlement Lhie matntena ; ‘ ‘
supplement this maintenance pragram, the remaining discussion suggeats
' . INATR YN J~ et LD
specific proc o s ronthlv e : '
.P procedures for wonthly, weekly, and daily maintenance., On a monthly
basis, operator mainten: ] |
$is, rator maintenance shoutd include i} i i
' utd include a complete inspection of:  connections

l)et\‘.’(!(?\ > OImE 1en LS I " ‘
o ) N ?

- and cables, for fraying and breaks !
‘ oL, fo ftay:qg and breakage. Each component should be inspected

and clearncd thorougi . i
Teaned thoroughly. Problems noticed should be Togged and corrected
anlk e Cinporanm A v L :
On a wzekly basis, opcrator maintenance should include a comnlete
¢ i 2

C]@(’lrl'in(] of the re ., 2 .
g of the recording arca. Shelves and storage areas should be dusted

and cleanat amera ler
; teaned. Camera lenses should bz inspected and cleancd with a lens

brush. TR & “her
h.o The VIR and other components should be cleaned with a fine- fibered,

dust ¢ RN SO - 3 ;
ust collecting cloth and a cleaning solution which does notl leave residue
) ! w ~ v\ \..‘:'\ - 8

* ) Pt T N S S '
Tape heads and other mechanisms along the tape path on the VIR should be

cleaned w?th é'fﬁne cloth or other material which does ;d% shed lint or
fibers. Video and audio heads should be cleandd with a ma gnetic head cleaning
so]utionf the application of which should be in the direction of tape travel
not in a vertical direction. | |

On a daily as “jor to r i
a daily basis, prior to recording, operator maintenance should

!

include ec g
a Ch ck fox co]]ch1on of duqt tape oxide or any fore1qn material

. on-the vud 20 or audi mponent
20 0y audio covponuni Any problems noticed shou]d be corrected.

Em) ' ree
pty rcels should be cleaned after inspection for 1rthu1ur1tlos such as

warpage irt or oxi %
arpage and dirt or oxide collection. Reels of video tape.shou]d be chechead

J ~ R - et '
] l ‘ v ®

*Tanyn ) N S aa . . . .
Tape should be threaded onto the VIR immediately after opening and inspection




Mhen hand]inq, the reel of tape should be held by the hub to avoid tape

cidge damnv” and rcfulinnL Toss in videco quality. Tape threading onto {he

VIR should ba done smoothly, avoiding touching portions wirich will later

come into contact with the heads. Fingerprints include fat (Vipids), which

attract dust or lint., Tapes should never be threaded onto a VIR when heads
are spinning or the operation lever is in any position other than the stop
. . 2

mode.
A test tape should be made prior to recording, to insure that the

entire system is operating properly and protucing the desired quality.

Microphones and cameras should be checked and any irregularitics ]oquod

and corrected.  When operating the system, care should be taken in the u‘e

of the VIR {ransport contro]s during mode selection (start fast-forward,
rewind). A moving reel should be comp1LLL1“ 5 '
Never putl any pressure on the video head cover_or store a VIR with a reel

of tape in thd machine.

. Fe
Always cover a VTR after recoraing or playback

s completed.  Turn off power to all machines after use, and cap camera
Tenses after turning the cameras off.

D. btoranu and _Shipping of Videotape

Storage of recorded tape must not only safeguard against damace, but
must also provide for an 01]]L1 nt means of retrieval, ln ctor1ng videotape,
existing methods and spwco should bc uL1]1Aod whenﬁver certain minimum tape

storage and env1ronmentd1 standards can be met. The mininum standards to

be met are storage in a clean place, free »1om dust, with temperature of
rapproximately 70° 4+ 5¢ and hum1d1ty of 40% 1‘103.] -These requirements

are nol difficult; -the extensive volume of space needed for this medium

1. Trom interviows wilh vmdoo vendor° and "The Vndeo H ndhook", Media
Hovizons, Inc., / O Thivd Avenue, Now York, N. Y. 10017

,—.‘”m‘

pcd p.nor to changing divestion,

wogis

o By e

" number, such as reel 2 of 5.

in Limes and special ]ega] information, such as witness name

would bo more of a concern.  The plastic container most videotape comes

indis a sufficient protective storage container; Lhis will protect the tape

from physical domage ond dust or dirt. If the tapes are going to bo slorad

for a long period of time, they may be heat-sealed 4n a plastic bag for

turther protection and securiiy. pors should be stored on edge; staching

tapes in a flat position may cause tapc edge damage,  The use of polyestor

baclking on most modern VlonLupe eliminates the need for pcruod1c revinding.
Accidental magnetic erasure of videctape is not a p.oa]em as long as the
storage area is not in the immediate vicinity of a very strong magnetic

field (such as industrial magnets); tapes could oven ba stored in th normal '

1
'

office environment without fear of damagn and magnetic crasure.

In setting up a SLoraae facility for videot dPC, atte WULQ should he

made 1o Tit the videotapes into the existing index and rotrieval design.

However, proper retrieval dictates that each tape contains at least: an

index number, ‘such as case number; name of casc; date of Casc; and the reel

This information éhould and can casily be
placed on the outside of the pro t”(u1\e cover as well as on the reel hub:
Each container should have this uod1t1qna] pr1nted information placed inside:

tape format, such as 1/2 inch EIAJ-1; black and white or color; tape length,

1

or charge.

Most importart, a log of events indexed in reference to an internal timing

device oh,thc tapes (clock to seconds, or time/date gencrator) should be

.

included in the conﬁainer for reel number one; this log should cover all

reels. Another copy should be kepf with other 1e'u1-papcr< IT the tape

is part of a case record or cvidence, the cdse: 111L should 1nc1udu a special . ;

notatlou card to mark it as a case that 1nv0]de lhv u,u ol videotape;




this card -should be cr655~wcfcrunccd to the retriaval systom. I the retricval
system uses index cards wilh the storage system, that index card should )
also c]edr]y state that the record or evidence is stored on vidﬁotupe.

Shipping of videotapes way often cccur,.cspccfu1]y boiwmeen courdss
special care should be taken in shipment of videotape. "Heat-sealing the
tapes in a p1a§tic bag will dinsurc that the tape will not be danmgcd if
left in the rain or huwid, damp arcas. Housing the tepo in @ thfcc inch
deep protective container will insure against accidental erasure, even 1f
the tapes arc placed next to a magnetic field during shipment; this type
of container will also provide physical protection. Extreme temperatures; -
“could be ehcountgrcd in shipment, particularly during air shipueznt. ‘Although
temperatures less than 250°F  will not damage the tape, playing a tape when
it is very warm or very cold could harm it.  For this reason videatapes
should be allowed to adjust to room temperature before use. One final cautien:
many airlines aré now using-spocial elecironic bgam devic@%bto x-ray the
contents of carry-on baggage without having to ;pen the container. Alihough
the éutomatica1]y timed e]cctron.bcams do not affcct Tilm and aro.said to‘
be of 1nshfficiont duration (}/]O{OOO second) to deve]op‘a Tocal magnetic
field strong cnough to disrupt a videotape's magnétic.pattern, the same

can not be said Tor manually operated devices which could casily stay on

- N ’

much longer. The safest approach is to scrd any self-accoumanicd videotapes

as hold baggage. o
' ~
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