the takeup and the transport system. The
entire housing is approximately 8 in
(200 mm) high, 13 in (330 mm) wide,
and 19 in (480 mm) in depth. Its weight
is about 35 lb (16 kg). The electrical
input is 60-Hz, 110-V, and its output is
two wiring clips for attachment to the
antenna of the TV recciver.

The continuous film transport will
accept very thin base film and shows very
little wear to the emulsion. Our system
accepts the four Kodak-type cartridges
as well as film on reels with automatic
threading for all. Rewind is also auto-

matic. At the onset of showing a film
only the speed at which the pictures
were taken needs to be set.

Discussion

Gordon  Thompson  (Bell-Northern  Research):
With the advent of continuous motion film
transport, do you foresee the possibility of
eliminating the sound/picture 18-frame spacing,
in the course of simple editing of material that
already has the sound imprinted on it?

Myr. Boon: The possibility, yes; the probability,
no.
Glen C. Bull (Naval Photographic Center, Washing-
ton, D.C.): As a matter of clarification: is the
Kodak video film player capable of magnetic

playback (sound stripe) or optical as well, and
which is the better?

M. Boon: As presently designed, it is magnetic;
but an optical design has been considered. The
magnetic is better for several reasons.

Lee H. Schank (Fairchild Industrial Products,
Commack, N.Y.): Further as to the use of mag-
netic sound in the video-cassette player demon-
strated, which resulted in Mr. Boon’s affirmative
answer, I would point out that the Kodak
‘““optical” projector shown previously also was a
magnetic sound type, further enforcing the need
and, in fact, establishment of magnetic as the
“practical” standard in addition to being the
now-ratified ANSI standard — a clear require-
ment for low consumer cost.

standards and recommended practices

[

Draft American National Standards

Four Draft American National Standards which are revisions
of previous issues prepared by the SMPTE Video Tape Re-
cording Committee are published here for a trial period and
public review.

Although C98.3, Frequency Response and Operating Level
of Recorders and Reproducers for Audio Record One for 2-
inch Quadruplex Video Magnetic Tape Operating at 15 and
7.5 in/s (Revision of C98.3-1970), is a substantial revision of
the 1970 issue, the technical content is unchanged. The fre-
quency response was previously given in terms of a “standard
system’ having an “ideal” reproducing head followed by an
RC equalizing network. Because of the difficulty in achieving
and describing an ‘“‘ideal” head, the committee decided to
specify the system response in terms of the basic physical
quantity of the recorded signal, i.e., the “shortcircuit tape flux.”

(98.6, Dimensions of Video, Audio and Tracking Control
Records on 2-inch Video Magnetic Tape Quadruplex Re-
corded at 15 and 7.5 in/s (Revision of C98.6-1965), is basically
an editorial revision of the 1965 issue. It does not reflect a
technical change but has been rewritten to facilitate its use and
more accurately specify the important parameters.

(98.8, Specifications for an Audio Level and Multifrequency
Test Tape for Quadruplex Video Tape Recorders Operating
at 15 in/s (Revision of C98.7-1969 and C98.8-1969), and
€98.11, Specifications for an Audio Level and Multifrequency
Test Tape for Quadruplex Video Magnetic Tape Recorders
Operating at 7.5 in/s (Revision of C98.10-1969 and C98.11-
1969), have been revised in terms of the shortcircuit flux

method and do not base their calibration on a primary ref-
erence level recording. Consequently, American National
Standards C98.7-1969, Specifications for a Primary Audio
Reference Level Recording for Quadruplex Video Magnetic
Tape Recorders Operating at 15 in/s, and C98.10-1969,
Specifications for a Primary Audio Reference Level Recording
for Quadruplex Video Magnetic Tape Recorders Operating
at 7.5 in/s, will be withdrawn inasmuch as a primary reference
level recording is no longer necessary.

Comments should be addressed to Alex E. Alden, Staff
Engineer, at Society Headquarters before September 1, 1972.
The proposals have been submitted to American National
Standards Committee C98. Consequently, all comments re-
ceived through Journal publication will be reviewed prior to
conclusion of action by the Committee.

International Standard Approved

International Standard ISO 1785-1972, Location of the printed
image area for printing to 8 mm Type 8§ on 16 mm motion-
picture film perforated 8 mm Type S, 1-4, was approved by
the International Organization for Standardization (ISO)
on April 1, 1972, ISO 1785 is in agreement with American
National Standard Dimensions for Printed Area in Super 8
Printing on 16/8 mm Film Perforated 1-4, PH22.153-1971.
Attention is directed to the fact that only the technical content
is published here. Copies of the complete standard are available
from the American National Standards Institute, 1430 Broad-
way, New York, NY 10018. — A.E.A.

540 July 1972 Journal of the SMPTE Volume 81



£'86d

‘adDy 458} BY4 UO JOY4 SO SWDS By} 1 XNy
adby pap10334 3y} 0w 3jods (gp 0) [9A3] U1
-§21 $§1 O} S}I3YIP JojodIPUL swnjoa Buipiodal ay;
usym ‘joyy os paysnlpo st 04u0d upb Buipiodal
sy -adoy 533 payldads sy} JO UOKIAG §53] |24
BuypiadQ oipny sy jo Buipiodas ayy o} yjiow
9|O3s (QP Q) [9AS} 92UBIB§aI S| O} SPIJJSP 404D
-1pul dwn|oa Bulpiodas By usym JBPI0dBI By} Aq
papi0oda: xny adoy ay; Bundwod Aq pajoiqijod
aq ||oys 49ploda) b jo [aa3] Buypiado ayi G

-adoy 4584 2y
Uo oy} SO 3WDS 3y} si {adoy ayy Buipn)aul) J4apiod
-3 0 Jo Aduanbauy snsisa |aad] xny adpy 3y ou
os pajsnlpo si 1azionba Buipiodas ay) -adoy 53y
payidads ey} jo uoydag 59| asuodsay Aouanb
-814 9y} UO PaPIOdAL XN By} O} ‘(jors] abpyoa
indur JuoisUCI Ypm) 19pIodas ay} Aq papiodsi
xny adoy sy Bunndwod Aq pajoiqipd ag ||oys
Japiodal o jo asuodsas Adusnbauy/xny sy pp

yiow 3|03s (gP 0) [9A3] 83U3Id
-J94 S|t Of S|I33P JOJVIIPUI SWINJOA Bupnpoidas
ayy joyy os pajsnlpo s1 josuod uinb Bupnpousdas
ay) -adpy jso4 paydads sy} Jo UoWIAG 53] |BAsT
Buyniad() oipny ays Budnpoidas Aq papiqyod
aq ||oys 193npoidai o jo |9a3| Buypiado oy g°p

*Jupjsuod sI Jednposdas ayy
40 Adusnbauy snsiaa |aa3| aboyjoa indyno yoyy os

paisnlpp si 1azpnba Bunpoadss sy ~adoy 58y
paydads ay4 jo uoydag 4sa} asuodsay Aduanb
-a.4 ay4 Bupnpoadas Aq papaqpd 8q [joys Ja3np
-oidas b jo asuodsas Aouanbauyxny ay) Ty

"adpy 4534 8y UO BuUIPI0aL Y Yim
apow os Buipsodss syy Buuodwod pup ‘pasn ag
04 {0y} §O 3AlDIUs3IdaL WNPSW D uo Bulpiodal
Aq pawuogsad aq uayy |joys 19p10231 D JO UOHDIG
103 jeoyopad BY) [ 186D “S/uI €'/ 40 Buyoiado
siepioday ado] onsubow ospip xsdnipony
10} ado s3] Adouanbaiyyny pup [3A37] olpny uo
10} SUODIYIDSAG PJDPUDIG [PUOHDN UDDLIBULY
HoIQ 10 ‘886D 's/ul ¢ o BuyoisdQ sispiod
-ay ado) oyaubowyy oapip xsjdmipon soj ado}
is3] Aduanbaiyny pup [9A27 OIpPNY UD Joj suol
-poy2edg PJIOPUDIS |OUOKDN UDdLAWY HOIQ
ur pauyaep adoj s3] Aduanbaijyny puo (9497
oipny 3y Budnpoidas Aq pautogpiad aq |oys
1eonpoidas o jo uonyoiqyEd |PoKRId BY) |°b

siadnpoiday pup siopi03y
Buiniqlip) 0 PoYisw PIRld ‘v

"jubysuod aq |joys Aduanbaly snsiaa saanpoad
-a1 3y} Jo |9A3] 9boyjoA jndino sy ‘padnpoidas
s1 1'g "8G ul usAMIb Aduanbaly snsisa [8Aa] xny
adoy ynaudpoys o Bulaoy piodss adoy o usya
‘asuodsay Adusnbeasg/xn|g Jadnpoiday g'e

souanbai] ss [349] AD| ] pue XNn[§

ZLY3H NI AON3ND343

%9l 18 L34 ¥e LY

206 082 62 €9 ¢Sle
$2 0 £9 5  SfESZ 91521 ,0080¢3 OO¥SKE Q0209 001 08 0§ 0¥
T

T T

T 02~

T

——— 1 = =

I
1 —t

-

on

sz

cat

ooe

Qe

cis—3

-4

H

— QI+

w/gmu]
HLGIM H3d XN74 3dvl

ssbod ¢ jo g abog

[8P1 73737
HLQIM 834 XN74 3dvi

AINO LINIWWOD ¥O4 QIHSIENd S1 1VSOdO¥d SIHL

*2inBy 3y} ul umoys si uoypnba siyy jo
ydoib v "zH QOGY ‘A2usnbayy uoyisubiy Aduanb
-a.4-yBly ayy s) vy puo ‘zy 08 ‘Adouanbesy uoy
-isunyy Asuanbaij-mo| ayy si 4 pajndwod Bulaq
si asuodsas ays ya1ym 4o Adusnbayy ays s § asaym

(8P) 4 [ofa/8) — 1
/L7 + LT peBojoL = ()1

:uolonba Buimojjoy sy Aq
uaaib so aq ||pys ‘(3) *7 ‘Aduanbaiy snsiea piodal
2y} uo |3A3| XNy ady 4INdHILIOYS By ‘waysAs Bul
-P10394 2y} Jo s|puiwId} ndu; sy, 04 palyddo 243
56D}|0A §UDJSUOD D WO} PaPLOd3I S| piod8l ado) 0
udypn -esuodsay Adusanbaiysxn|y Jopiodsy t°E

asuodsey A>uanbaay '¢

R
8|S (qP Q) [9A3] 3dUBJ3484 S4I Of I3|43P ||DYS
ioodipu; awnjoa Bunpoaidas sy ‘pasnpoids.
s1 ZH Q001 j0 Aduanbayy o puo w/qmu Q|| j0
Yipim 13d xny |oplosnuls swa up Buiaoy plodas
adoy 0 usypy '|2497 Buypiad( ssdnposday g

.vf_DE 9025
{gP 0) j9A9| 3duasayel sy 04 29)4ap O} pajsn|pp
8q ||PYS JOJODIPUL SWN|OA Buipiodai ayt ‘Ypim
}a044 40 49)ow Jad sieqamousu g = Q|| S p10IBL
844 UO YipIm %o04 jiun s3d xny adby §INdAIDLIOYs
sw By 4oyt Yons ‘zH 0001 jo Aduanbayy o Bur
v>DL WOD:O> _Dmu_nvw:r__m ] EO.C muwmu‘_Oumh st ?LOUOL
adny b uaym ‘|9ad BuypiadQ tspiodsy gL

soBod ¢ yo | aBog

(1961 pawiyo
-3Y4) ¥S61-6'9LD ‘seaopm woibosy pup yssadg
|D314IIB|F JO SIUBWAINSDSW SWIN|OA PIOPUDIS
[OUOHDN uDdLIBWY Ul paydads so ‘(19awi Na)
404D1pul SWNJOA PIDPUDS D Yim pajsnipo puo
paJojuow aq ||oys Japs0das ado} dyaubow oapia
D 46 5]343| Buianpoudas puo Buipiodas oipno ay)
*10402(pu| |3437 Buidnpoidey puo Buipiodey |°g

|2A27 Buypaadg °z

"L1'86D 's/ul §°£ 4o Buhosadg
s19pioday ado] dysubow oapip xajdnipon
404 adp]| s8] Ad>uanbayynw PuL [3A37 OIpny ud
40} SUOHDOYII3AG PIOPUDIS [DUOHON UDILIBWY
HoIQ pup ‘g'8ED ‘s/ul G| 40 BuypiadQ siepiol
-2y ado) syaubow oapip xs|dnipony 1o ado)
s8] Asuanbasyijinw PUD |9A27 OIPNY UD 10y SUOH]
-034179dg PIOPUDIS [DUOHDN UDIIBWY oI W
pauyap so ‘sadpy yso4 ay4 Bur n ‘s133npoudal
PUD $48p.0d31 JO UOHDIGHDD JO POYISW P|aly BYyj
say199ds OS{D §} "9"gED) ‘S/UI G/ PUD | D PaPIOd
-9y x3|dnipon® adoy dusubBow oapip ydui-g
uo spJoday |oHu0) BupPLi] pub OIPNY O3PIA
JO SUDISUSWI( PIOPUDIS |DUOHDN UDILIBWY
i Ul pauydp SO ‘{S;ww | PuUd OBE; SsUl
6L puo G| o Buipiodas adoy dysubow oapia
xa|dniponb yaul-z Joj suQ pioday oipny 404 sio
.u:vo._amh PUD $J3p1033. 4oy |3A3| Buyosado puo
asuodsas Aduanbaay sy seyidads piopuoys sy

adosg °1

0£61-€°862

s/ul g/ pue G| je BuiyeiadQ ade]
dijaubeyy oapip xsjdnipend) youi-g 1o duQ

oo pP1033Y olpny 10} s19onpoiday pue siaploddy

€862

jo |9A97 Buijeiad( pue asuodsay Aduanbaiy

PIOPUDIS [DUOHDN UDdIBWY 1404Q

541

July 1972 Journal of the SMPTE Volume 81



ATNO INIWWOD ¥03 GIHSIIeNd S1 TWSOdOUd SIHL

seonpuysq
§ aansy
3INIT IONIHIS3Y
39403 wQmeuuwm'/ IEHINSNTH L
¥
X - —
as¥093 T3AHL 3dVL
JOHLNO [
ONINOY ML XIvyl 03QIA

3903 ONITIVHL

-J9AISSqO 3y}
Buidoj 2304N0s 3y3 uo st Bulbod Jysubow 3y} ‘pao
-puD{s Siy4 Ul $31nBY ||o Ul umoys s |2AD14 adDy
jo uoydaup sy yua Buyoo) dyaubow ¢'¢

("pv xipuaddy aag) -adoy
3y} o4 payddo uoisuaj |pulpnyiBuoy 10 8519ASUDY
OU Y{iM PaInspaw 31D PIOPUDS siyy Ul payidads
SUOISUSWIP BY| ‘SUOHIPUQY) JUBWAINSDIW T°C

"PADPUDYS SIy} Ul SUOISUBWIP
|IP 104 595UBI3j31 Ay} 3q |{oYs aBpa adualajai pud
SU)| 93UDIBJ91 BSISASUDI Y| 'SADUIIBYSY L'

[paoua °¢

*| @anbiy ui so (-] suiod) pus
4s9mo| si 4o 3bpa Buijioy yI044 oapia O ybBnoayy
Buissod pup abBps aduvs9gRs By OF JDJNIP
-uadsad aul| v ‘aul 95UBI3jY SSIFASUDI| £°T

§2014 03pIA 3y} jo abpa
woaysdn sy yd04) oapip ‘abp3 Bulol) o'

*p10231
onuod Bunpouy sy ysespau 3bps adoy |puip

saBnd p jo | 3Bnyg

-nyBuoy joyi ‘uoypwWIOUl pPapJodsL-xa|dniponb
Bujuipjuod adoj 0apiA b uQ 9Bp3 Fdusisyey §°T
‘|oAny} adoy o} ayseddo uoydanp o Ul ‘yuiod sdus
-jo4 uaAIb b wouy pascojdsip Ajjouipnybuo; adoy
8y} uo suoyod0| of Buuouag rwoaysdn $°T
‘[2Ana} 2dD} 4O uoudBIIP By Ui ‘yutod 83U

-19§31 UaAIB o wouy pado[dsip Ajouipnyibuo| adoy
ay4 uo suoyoI0) 04 Buluibpay :wDsNsSUMO] €°F
‘|oanyy adny ayy o4 [9fjpand suoyow

4o suoisuswip o0} Bujuipyag ‘oulpnybucy Z°g

‘|eany} adpy ayy o4 Jojnaipuadiad suoy
-OW 1O SuOISUBWIP O} BUIUIDIA :3sIaAsUDI] |'T

suontuyeq ‘g

-ado} oyyeubow oapia xajdniponb
UI-Z UO P3PIOI3I SO ‘SPICIII OIPND PUD OIPIA
Y} Jo uoypwIojuUl PapPIOdAI-A|SNOBUDYNWIS By}
Jo uoypiodas |DIUDYIBW By} PUD ‘SPIORL [0
-u02 Bupdply PUD OIPND ‘0BPIA By} JO seBpPa Ay
10} SUOHD2O| 3y} Y40q sayidads pIDpuDys sy}

edodg |

s/ul '/ pPue G| je paploday xa|dnipeny) ade|

s> dljoubeyy 0aPIA Ydul-7 UO SPIodaY [044u0)
86 Bunpes] pue oipny ‘0apIA jo suoisuswiq

PIDPUDIS |DUOHDN UDBWY HoIQ

£'862

‘Spuolasodiw of vr_u 000¢ jo ,Siuojsuod awly,,
yim yiomisu Buizonba oy payads Asnolasid sy 4o
asuodsas ayy aquasap by ui saop uouonba sy "veab
Alipayidads uaag aany uolduUny asuodsal ay; jo ydoib pun
CO_E:UO a4 .mJuOEQC |©244433]3 jo SIDUDHIWPD JO SWIsY
ur asuodsas Aduanbauy/xny Buikydeds uoyi Jayioy

‘6961
aunr ‘ZLy-[SY ‘8L ‘ALdWS T . Burpiodas dyaubow u)
UOHDZIPJOPUDIS PUD SIUSWIINSBIW »u:bavmuw.x‘_t puo
xny4, sadod sy u1 BluNdW 'O T Aq [ID4ap ut pauroid
-xa 20 sidaduod ay) ,xny adoj pndadkoys, sy ‘joubts
papiodas 3y 104 Amuonb |oaisAyd d1sDq By jo swuy
uy sasuodsas waishs ay Ayads o4 sajdwis s1 i ‘Agibua)
ayinb 1 yromiau BuUIMO[jO) Byi Of UOHIBUUODIAUI S puUD
poay ,joapl, ays jo uoududsep alonbapo uo asnodag

‘uaAlb SOM {UDISUOS W dsoym yJomiau Bus
-z)jonba HY PazIpIOpUDIs B AG pamo||o; posy Bupnposd
81 ,joapl, uo Buioy ,‘waisks Budnpoidas piopusys,,

D 4o swidl Ul usAIb udaq 3apy siadnposdas puo sid
-p4033) 1O} SPIDP dsas A basy snomasy gy

"0L6L-€°86D 'S/Ul GL puo
g o Buipioday ado) syauboy ospip xapdnipony ui-g
10} DCO vuOUUE 0_1-..( wO nvmom_uWoUOLU-._U jo214238|3 pio
nvcu—w _D—..O_@Dz uoduUBaWY Ul VUNmﬂLD‘:Uﬁ -0;- $O JWDos
ays st |’ 983G U1 uaalB asuodsas Asuanbauy/xny ay)

‘SPIDPUDIS _o:o_,oz. UBDLIBWY JIY0 OjU] PAJOPIOSUCS
Puo pastad: Butaq 310 YdIym '6961-01°86D S/ut§L 10 Bur
-josadQ si3pseday ado) suaubow oapip xajdnipony 104
Buip1038Y [9A97 3321343y OIPNY AIDWig D JO§ SLOWOIYD
-adg pJPPUDIS [DUOHON UDUBWY PUD ‘4961-L'86D 'S/Y!
¢| 1o Buyoiad( siapioley ado) dusubow oapip xaid
-nuppng) 104 Buipiod3y [9A9] 3IuaIBaY OIPNY AlDwig O
104 suoHDIYd3dS PIDPUDIS |DUOHDN UDIUBWY Ul Paz!
-paopupis Ajsnotassd Joyi sb Bwos ay S| Z'Z "I9S ul pay
-pads xny ays ‘Aom juasayip o ur paioys ybnoyyy Ly

(Auo sasodind uOlOWIOU) IDj PIPNIIUL SI NG ‘PIOPUDI [OUCHDN UOILIWY sty 4@ ded © jou st xipuaddy 4L,

xipuaddy

soBpd ¢ jo ¢ 9Bog

July 1972 Journal of the SMPTE Volume 81

542



9°'860

UL- ul vaC_D:._OU uogpwloul ayl mO L2171 %U_QW» Wnt sSD
112 s2 ‘6uIp1033s AuD jo 330) Ao|day "ado; 3y uo padojd
usaHDd 3y} 134|0 JOU [{Im UCLOLIDA PIads SIy| "901 3wy
UOISIAS[3) Y Yilm AIDA [[Im 3dDy ayy jo paads ayi ‘3401
SWOJ§ UCISIAR|3} By O} PAXDO| 3D 34 Bupajew uoysdod
ay puo paads [OUOUDIOI [39YM PDIY SYi yioq 2uIG "B
-30.4d BUIPI033s S/UL 67 504 {:GT L E0'0 O OHDI 2ys W1 pupd
‘2010 BuIpI0d3s /Ul G| 404 [(GZPO0 O OHDI BY) w
210 puodds 1ad SUCKN|OASS UL 3J0J [DUCHID}OI |33Ym PO3IY
sy4 puo puodas 1ad saydul ul paads ado; ay) uaym synsal
Z'v puo [y suondag Aq paynads wanyod yoou 8yl gy

TJUBWBINSOBW 01. ul mumﬁz_uc_
aq ysnw Bulbosaan 3jolidorddo ‘pakojdws aio spoyjsw
Buunsoaw 19yio §| JeHny 10 mom woly Buisuo yand
33014 03plA Ul suoKDLIDA o 3Bouaso of yBnous Buog
aq plnoys Yoy painsosw yo vods ey ‘sa.bap awos
Of Jauny PUD moMm iqiyxa sadoy Paplodas ||D dUIg *TY

‘B|qisiA wWayj oW o4 uoxn _>C0£._Uu §0 35N By} 5! sUOIsUAW
-iP PUD SUOYDDO| PIODAL JO JUBWSNSDIW 40j Inbruyday
uowwod y sisixa |publs papuajul sy Buikaauod uoy
-0ZyauBow YIiym U DIID JOY} S) o33l dyaubow v iy

;'A|uo sasodind UOHDWLIOJUL 0§ PAPNU’ I 4NQ PJOPUDIS (DUOHDN UDILAWY Syl jO HOd D (OU 5| XipuIGdy B3y|

xjpuaddy
0£05 050§ 9661 886t H
[AS 4 7414 0g6’L 1zZé'L ]
sy 1e8y vl 206l 4
€z 1ZT 7600 £80°0 3
oLz 86l $800 800 a
871 wl 7900 8500 2
L 20l 600 OVO0 1
~ oro 000 000 0000 v
xoW W xewW uw suoisuawiq
sayau]
SUOISUIUIN(Y F5IIASTRAY
€ aandyy
Pded N /39t 403903 u3u
5 ® ¥ 0uINOD
3971 {3ovHL 3n0) Z OI0NV

(010NY WVYHO0Uud)
{ oianv

-
T3AVHL 34V

*3|qp} ay4 puo ¢ 3inB14 Ul
payi>ads SD aq ||OYS SUOISUIWIP 3SISASUDI 3Y ]

SUOISUBWII( 9SIDASUDI] °C

“(ww zZ°9£Z) Ut 00E'6 Uyt 10w Ou pup (Ww
89°EET) Ut Q0T"6 4509 40 9q |[OYs ] 343Yym '] ‘4utod

sobod ¢ jo ¢ abag

10y} Woi} woaisumop | ‘aduDysip D o \?_uu_._.
8N} 7 "ON pioday oipny Jo (opny woiboid)
| 'ON P09y olpny ul papiodas aq ||oys }Pou
03piA Aup 4o ‘| ‘iod D yo PAPIO3AL UOHRWIOI
OBPIA LM JUSPIDUIOI-3W SI YDIYM UOIDWIOUL
1940 10 oIpny “juaadp|dsiq PIO3Y OIPNY &P

9°862

“(ww oy1°0)
ul GGO0"0 PuR (WW | |"0) Ul GYOO™0 UIIMIaq 2y
___ur_m r_«_u_; v_u_u: Ow_u_> w&« ~m\:_ wN fle] vmmv‘_Oum._
ado} D Joj ‘uoydAIp as1aAsupyy sy Buojo sjurod
]o puo Aup 4o pasnsoaw ‘(ww £9Z'0) Ul SOL0°0
puo (ww |pZ°0) Ul G600°0 usamisq ai| ||oys
%2044 03pIA Aup jo Yipim [ouipnyiBuo) ayi ‘s /ul |
4o papiodas adpy D 104 YPIA NIRI] O3PIA by

-abps Bujjioy
o044 03pIA 3y} 4o Ybua| aiyua 9y asopdua o4
so os pauoysod usym ’,0€ €| .06 UOYH 59| Ou
pup ,0f ,61 .06 UPy; 130316 ou 3jSup dAyisod
<] ~0mvm BdUAIBJAL BY} UM ‘IDW |loYs SaUY| ()
-|psod om} 3y} ‘s /Ut G*/ 4o papiodal adoy b Jog

-abpa
DI} Y301} O3pPIA ayYy 40 Yybua| siyus ayy ssopd
-ud of s os pauolysod uaym ,0f 06 UDY} S5
ou pup ,9¢ .06 UDY: 494palb ou ajBub aanisod
o ‘abps aousiagas Y} Yim ‘9pw |joys saui| |9
-[oind omy 3y} ‘s/ul G| 40 papiodas adoy o oy

(Ww ¢z0'0) u!
100°0 Aq Hodo padnds sauy jofvand om} usamy
-2q ||p} |jPYs 2044 oopia Aup jo abpa Bujjioy
ay] ‘sjfuy pup 3uMDAIND YIPI] OBPIA £°b

gV pup Zv sexipuaddy asg (sdy sjod
Buipiodas ayi jo Ajuounjdod aasiyop of Apjiqe
5,J2J0ODJNUDW  [39Ym PDIY 3y} AQ pa|joiuod
8.0 SUCISUBWIP 8sBY} ‘LD 244 JO 34Dys juasaud ayy
1V "3|qo|IoaD Ajuasaud spoyjew Aq adoy pap.od

-21-31d © uo painsoaw AjIposs 8q JouuLd paod
-Ipu; sacupiajo} ay|) ‘(Z ainbiy a2ag) pasnspow
Buiaq adoy ay 4oy |'p uoudeg ul paulwisgep
S0 yojd ol 0opia 960IBAD 3y} i Y AdyM ‘(W
8E00°0) U G1000"0 = §O BI04 O Ytm ‘AjaAl
-oadsal ‘p Yg PUD Z/Y ‘¥ /Y 9 [[OYs £ pud 2] |
$jUI0g O} U] 85uB48434 8sJ9AsUDL} AUD WOy 32UDY
-sip [pulpnpbuol ay) Bundg Y01y oapIA TP

'€V pup zy saxipuaddy s9g ((ww [z°0(9) ut
YTOYT uoy) 53} pud (W 66°809) U 9/6°€Z UDY
19403.6 aq p|noys yarym ‘sy2034 Z/0g Aq patdnano
uods 3y} 8.nSO3W O} Sf SUOISUBWIP dA0qD By Aq
paJinbau Adpin230 ayy Buiuioigo 4oy poyiow 3jgo
-da200 uy) (Ww ZESY6/0) U (BT LEDD UDYH 559y
puD (WW Z96Z6L°0) U! 61T LE0'Q UDYs J34paib 3q
[IoYs Abmp )04 4noy “»] ‘yuiod © o Bul| 3duBI
-J9J SSIBASUDI} D WO} UDYSIP |PUIPNIBUO) By
‘(s/u13 04 1) S/ul G*/ 10 papiodal adoy o 104

£V puo
Zv soxipuaddy s3g ((ww zy0ZZ1) U 8rO'8Y
uoy ss3| puo (ww B4'LITL) Ut ZG6'LF upy
1340316 aq pjnoys Yya1ym ‘so04 Z£0€ Aq pardado
upds 9y} 2JNSD3W O} S| SUCISUSWIP 3A0QD ay; Aq
paainbas A>01n200 ay4 Bujuiniqo 1oy poyiaw 3|qo
-1de230 uy) “(ww £0686" L) Ul 2952900 UDY) 553
PuD (Ww Z4G8S ) Ut BEYZIO'0 UPYH 1940316 aq
jioys (z @1nBi4 28G) ADMD $HOD44 inoy 7y ‘puiod
D O} BUI| 25UBI9JDL ISIFASUDLY D WOLY *Y ‘BIUDISIP
JoutpnyiBuoy ayy ‘(s/wd {°gg) s/ul G| 1o papiod
-31 ado} D Jog Ydyid YoR4) O3pIA 3BDIBAY P

suoisuawiq [puipnjibuoy ‘p

suotsuawy(g [euipniduoy

zamdy
GN0O3N QH0234 ANNOS

TOHLNOD ONINOVHL ONIONGASIHH0D T
L Ik 1t | )
= 2 —1 = +—
\ Iy " Nl |
[ ¥ PR B S— ) 4 17

\ + I~ " 3AvaL 3dv1
1§
v, € e 1. 0 _
(¥vyl 3n3) —

Qu0234 2 ON 010Ny |

_ (OIINY KYHOONd) I

Q80234 I'ON 01GNY .

_ .

[*s €5 25 g 0g 19 |

. | |

F : = —

—_—

fe———— ¥ ‘T q |

sefod ¢ jo 7 abog

543

Journal of the SMPTE Volume 81

July 1972



AINO INIWWOD ¥O4 GIHSNENd S$1 TVSOdOYd SIHL

's/u1 G| Ajpooxa 4o padnposdal st adoy

Ay} usym yuddsad 7 - zH OO L 39 (|PYs Buspsod
-4 sy jo Aouanbay ay] ‘Asuenbaiy gy

‘waysAs Budnposdal 01pnob uD jo Ajay
-1SUds BYY BIDIGIDI Of PISN SI UCKIDS SIy| i3]
j2aa1 BuyoiadQ opny xajdnipond) 31dWsS L€

SUOAG 531 °¢

‘TL61-EpS ‘wawdinby Budnpoiday
puo Buipioday punog Jo sapniy yoag payybiam
JO} JUBWIAINSDAW JO POYISW PIDPUDIS |DUOHON
uDdIBWY Ul pauyap poyew 3y Aq pasnsoaw
so ‘uadsad Z'Q Psadxa jou [|Bys adoy ysa; siyy
4O 134Ny PUD MOM [DIO} “JSHN]J PUD MOM B8°T

(*mojoq |'¢ @3G) '|2A3| Buyoiado mojeq
gpP G A|ojowixoiddo jaas] b 40 PapIod3. 3q j|oys
S{UBWIIUNOUUD BII0A “JUIIUOD B} m:_b_:._w_u_
sjuswasunouud 33104 Aq papadaid aq |joys jusw
-Bas puo uoy2as §s94 Yo03 "JasnpPoynubw adoy §s9y
puD piopudyg |oUOHDN uDdLIBWY 3|qpdljddo
sy} o4 so uoyodyyuspt spiaosd (oys adoy siyy
jo Buiuuibaq ay} 40 JUSWAIUNOULD IJOA L'T

‘| ‘ON pioday
01PNy UC PaPIOlas Sq ||PYS SUOYIAS Js3) §°F

-adoy
syt ynoyBnosy; papiodsl 3q jipys ‘ajqoalyddo so
‘0£61-91 dY ‘sBuipioday ado) dysubow oapiA
x9)dnipony) Youl-z 1o} piod3y |o4uod) Bunpoi)
jo suoyodoyadg UO 9dIDIY PIPUIWWOIY
J1dWS w payads joy o Buluuojuos ‘joubis
|o4u0> Buppdnsy vy |pubis [04u0) Bunposy §°T

t96nd p jo | 98og

‘papliodaL 3q ||oYs
puny Auo jo [pubis ospia ON 'joubig capiA $°T

(6961 pawiyo
-23) £961-1'86D ‘adoy Iyaubow oapip youl-g jo
SUDISUBWI(] PIDPUDIG |OUCHDN UDdLBWY Ul paly
-138ds 24D Yoiym jo suossuaunp ayi ‘adny Buipiod
-84 J1yauBOW UOISIASI3) P3JUBII0-A(3549ASUDI} UC
PaP1031 3q [|PYs SUOKI3S §S9) Y YOS €T

‘0£61-7'86D "Butpiod
-3y adoj >yaubow oapia xajdniponp) 104 ado)
youl-z jo paadg piopubig |DUOHON UDILIWY
Yitm 32UDPIOID UL S Wl G| 3G [joys adpj 1534 Siy}
jo paasds Joauy |oulwou oyl ‘paadg adoj 'z

"9'86D 'S/Ul G4 PUD G| 10 P3pI0IBY x3|dnIpond
adoj ousubow OPIA YIUL-Z UO spioIRY o4
-uo)) BuppPBI] puUD CIPNY ‘OIPIA JO suoisuIWIQ
PJOPUDIS [DUOHDN UD3LBWY YOI Of WIOIOD
J|oYs adoy 4534 s1ys Buynyysuod spiodas juduiad
JO SUDISUBWIP Y| "SPJOI3Y JO suoisuBWIg LT

suoljoiynadg pisuag

‘€86 S/u!
G pup G| o BuynsadQ ado| sysubow ospIp
x3|dnIpond ydul-g 104 SuQ Ppioday oipny 1o}
si93nposday pud siapiodsy JO Jord] BuyoiadQ
pup asuodsay A>uanba.ly PIOPUDIS JOUDHTN LD
-13WY HOI( YHM 35UDPIOIID Ul ‘(s /Ww O8E) S/ ul
G| jo paads adoy o o Buyoiado sieprorss adoy
Syaubow ospia xajdniponb jo wayshs Bupnp
-oidas oipnp ayy jo asuodsas Aduanbayy ay; puo
Auaipisuss ayy Bunysnlpo 1oy pasn aq o4 adoj s34
Aduanbauy oipno up sayidads pippupys siyj

adosg g

s/ui G| je BuesadQ
siopiod9y ade] siypubeyy ospip xajdnipend)

6961°8'860
e 10§ ode] jso ] Aduanbaijyjnyy pue [aAs oipny
963 ue 104 suolediyadg

PADPUDIS [DUOLDN UDdLIBWY D1(]

986

“UCHIPUOD UOISUSY
-0Jaz 8y} 0f pauDIqo snyy ojop Buyojodnixa pup suols
-uay [PUIPAUBUO| JUBIBYIP OM} D SJUBWSINSDIW JO 5435
om Buppw Aq pauassa) aq Abw SU3WaINSOIW Bupnp
swayqo:d Buypuoy-ado; ‘adoy syy o4 paijddo uorsuay jpuip
-nyiBuo| 10 3543ASLDI OU YiM 3pDW 3q Aow suoisuswip
AI02} 4O SIUBWAINSDIW ‘3103 JUIPYNS Yum ‘yBnoylly gy

("pa0d3: joyuod
Bupyopi ayy jo uandudsep o 104 ‘sButpiaday adp) dnau
-Bow 03pIA X8|dnipong ul-Z 10} P1033Y joxuo) Bunpol)
j0 suoupdypadg ‘0L6(-9L dY 92UIDId PIPUSWWOIBY
31dWS 235) ‘suodsuoa; App-juasaid ug 93yIpid UoWWOd
st so (ww g1) w 20 Ajpiouwixoiddo Aq sdu ajod oapia

saBod y jo y 9Bog

2y} jJo uoyolol jO auo|d sy woy vouu_nm:u poay oo
[023u03 3y BuiADY SSUNIDW UO Pap1odal sadpy uo YooK
josuod paon|d A[§334103U1 UD Ut }{nsdJ OSD {|IM ing youd
¥3044 08pIA sadoidwi Ul ynsaa Kjuo jou [|im paypads ssoy
J0 s533%8 Ul SUOHOLIDA "Paads |DuoKDIOL [93YM PDAY OF
paads adoy jo oyni 3y ul sabupyd 3|qOMO|(D Jo apniu
-Bow ayy payas |y UOHIAS Ul payidads saduDI3|0} By

yojeus adoy jpuipnpBuo| pauodu) 1o ‘aboddijs uoisdod
‘;ajowoip ubisdod PBLIOdUL 910 | UORIAG Aq payiads
Yopd 3o01 03pIA Sy WOy sasnppdap 40 535nDd Aiowug

*pozIuOIYIUAS
3D [93ym poay pup uoysdod Aojdal ay yoIym o} Aouanb
-a1; eduasajas ayy Aq A[9jos paulusiap 8q ||im ‘piodal

July 1972  Journal of the SMPTE Volume 81

544



8°862

%9l

S o

‘T'T°E '29§ ug uaalb uoyonba ayy Buisn , seduanbauy pausay
-aid,, 10 paiojnaio3 Asuanbayy sasiaa 1343} XN} puB xni4

L— L0g 00091
€6— 8¢ 005°C1
9L— Loy 000°0L
09— ¥'5S 0008
Sr— z's9 00€9
£e— 1'ss 0005
€T— Tv8 000¥
o1— 0'Z6 051e
oi— 786 0052
90— £01 0002
£0— 901 0091
vo— 801 oSzt
oo+ oLl 000t
Lo+ il 008
zot+ 4y} 0e9
0+ el 005
€0+ viL oor
o+ oLL sie
90+ 8il 0sz
8'0+ 1zt 00z
Tt 9zl 9L
i+ £El szl
€T+ 44} (141
zet 651 08
eyt 181 €9
L5+ 44 05
vt 414 oy
68+ 90€ §'lE

4P [2A9] aAuD|3Y w/gmu 7Y

.tv_; 434 x:_m %ucw:?mi

ADNINDIYS SNSUIA TIAZT XNTS OGNV XNTd

Aouanbaa ] sa [o 0 XnjJ pue xnf

ZLH3H NI ADN3IND344
18 i %2 A NOE 062 G2 €9

€9 ¢ SICS2 916211008089 OOMSIC 002091
T T T

SlE
0e-

00108 0§ OF

e

- R t

=

ol

saBod y jo ¢ a6od

s

QI+

{w/qmu]
H1QIM H3d

tar] 13737

XN13 3dvi

H1QIM ¥3d XN13 3dvl

8'86D

‘6961 2unf
"1BY-ELY *8L 'ALAWS [ ,'SW[y 4594 19anpoidal
syauBow g-1adns jo uoyoiqlod pup Buipiod

-2y, 'B3YG "4 "y PuUD moLIDg '3 Y 10T "D Y

‘0461 dUnf ‘T9Z-05T
gt ""20g "Bug "pay °f , ‘ucipdyLIBA pup Aoy
juswainsoaw xny adoj,, ‘ybwypdw ‘9

‘6961 dunr

"TLY-LSY 8L "ILdWS [ ,'Buipiodas dysuBow
Ul UOLDZIPIOPUD}S PUD SJUBWIINSDIW dsuods

-a1 Aduenbasyxny pup xnjg, ‘wbuydw ‘O

:s82ua19434 Buimoljoy ayy ul paguds
-ap si anbiuydsy siy| “anbiuysay sednpoidas ss0d
JlPuBOWOo.LId} nom.to.._m PaIRIq D3 Y4 JO subaw
Aq pauiuiagsp oq [|oys adoy 4594 sys uo xny adoy
ynoaopoys ay) ‘xniy adp] jo uoyouquod P

uounIqYD) °p

*(e)Bup jo saynuiw ¢ =)
SUDIPDJ[|IW &'0 = Pa3IX3 O} jou 40113 juswubyjo
ynwizo uo ypm adoy sy jo abpa duaiaal syl
o} [9|jend aq |joys xny adoy 8y} yinwizy ¢'¢

*SpUO3s Uy
Ateyowixoiddo aq Jioys sjuawbas s34 asuods
-8 Asuanbaug jo uoyoinp 3y} ‘uoyoing H°T°E

"TT°C 39S ul payidads so Aldoxa usaq
pry Aduanbaiy sa xny adpy ysey ayy §t paynsal
FADY PJnom Ydiym Joy; aq || 1sanpoidas ay}
JO |9A8] 4ndin0 3y} 'sI0}ID} ISBYY JO UO!
8y Y "paanpoudau si adpy ysay aojnonind ayy
uaym [2As) jndino sednpoidal sy o Ajjpoipiq
-aB|p pappo 3q 0} s|9Ad] Ay juasaidaa |joys
adoy 4594 By} Yilm paystuiny saunBy uonoiIg oI
ayj -saunpojnuow ayi AqQ adoy 4534 Ay yum
pajddns s1 poy> uoypiqlRd © joy; papiac.d
dP T = Of papuaixa aq Abw gp G'Q = 4O 9uUD
-18]0} BY| ‘Z°Z7'E "398 ui pay1dads an|oa Ay} yo
P S'0 = ulysm aq |ioys Aduanbayy yIos o
JeAs} xny adoj 9y ] "UOHDLIDA |3A8] XN|4 £°T°8

sabod y jo g 96od

TEIY)
Os|D $1 |9A8] Xny pup Xny adb} 2y} JO sAN|DA JO
a|qrt v "a4nBy syt Ul umoys st uoyonba sy 4o
ydoib v 'z pOGy ‘Adusnbaiy uoyisuos; Aouanb
-244-4B1y ayy s1 14 puo ‘zy 08 ‘Aduanbaiy uoyss
-upJy} Asuanbaiy-mo| ayj st 14 {pagndwod Buiaq si
asuodsal ayt yaiym 4o Asuanbaiy sy st 4 asaym

(ap]{ [0 + 11/0L4s9) + 11}
aBo| Q| +Z'0=w/qMuoLl 24 (3) 1

:uoyonba Buimoj|o} syt Aq UaAIB s aq (|oYs
Aouanbayy snsiaa |9a9] xnyy adoj pndadpioys
ay] ‘Aousnbaiy sa jeae] xn|g ado) Z'z'e

's/ul G| AjooXa o padnpoidal s adoy
3yt uaym anjoa payssads sy o juedsed 7 =
aq j|pys Buipiodas yooa yo A>usnbay ay)

(edua13421) 0001 ; 00091 .+ 00§°ZL

/ 000'0L ,/ 0008 / 000¥ / 000Z ; 00Ol
/ 00§ / 0SZ / ST / £9 / (83us19431) 000!
*uaAlB Jspio ayy u)

Pap.10das aq ||oys (zHay ui) sausnbaly jusw
-Bas isof Bumojoy ay| ‘seuanbaiy LI°T'C

*18p4033) adpy syeu
-Bow 03pia D jo wajsAs Bupdnpoidas oipno ayy
jo asuodsas Asuanbaiy ay a40iqlod OF pasn 3q
O} 51 UOKODS SiY] '159) Isuodsay Aduanbaiy g'e

*3jNUIL UOC 9 ||DYS UOKDAS Sy
JO UOHRINP WnWiulW Jy| -uouping §°L°E

"juedsad 7 pesdxa
0u ||oys ‘pacnpoidss uaym ‘UOKIIS Sty} 4O UOK
-10§SIp JUOCWIDY |DJO} Y] "UOIHOISI] U L°E

‘P S0

S| Yipim |Djo} asoym adojsaua uo uiypum (|04
jIoys auo} 3y} jo ybuay auy Buunp uoypLIOA
[2A9] XNl 3Y| °‘UOHDUDA [3A37 Xnij €°L°E
(rwut /xww (| pu ‘wiwi/qmMd 0L o4
spuodsaiiod W/qMUu 01 |) "Yipim §o04} Jo J1ajaw
iad s19GaMOUDU € = O JO YIPM o4} Hun
1ad xny adoy pnoxdpioys swa uo soy Buiplod
a4 s8] |9ae BuypiadQ oipny x3jdnipond
3LdWS YL "WPIM Hup 134 xni4 adoy Z°1°¢

545

July 1972 Journal of the SMPTE Volume 81



AINO INIWWOD 8O3 QIHSIISNd S$1 TVSOdO¥d SIHL

's /Ul G*/ Aj490x3 §o padnpoudas st adoy ayi
uaym uadsad g = zH4 OOOL 29 ||oys Butpiod
-84 ay jo Adusnbayy sy -Adusnbaiy 1°y°g

‘waysAs Bupnpoidal oipno uo jo
ANARISUSS By} 3)0IGI{DD O} PISA SI UOKDS SIY] “I53)
|9As7 BuyoiadQ opny xa|dnipon®d JIdWS 1°€

suoNdeg §sa) ¢

‘TL61-E9S sudwdinbg Bupapoiday
pun Buipioday puUncg 4o Jayn| Y34 payBiap
10} JUBWBINSDIY JO POYISW PIOPUDIS [PUOLON
uDdLAWY Ul PaUYSP poyRw 3y Aq psinsosw
so ‘usdsed g-Q pasdxa (ou |jous adpy say siyy
JO JBNY PUD MOM |DJO] “JBHN|J PUD MOM 8°T

(*mojaq | g 23g) ‘|94s} Buyoiado mojaq
9P ¢ Ajeipunxoiddp [3a9) © 10 PPIOIBI 3 ||OYs
SJUSW3UNOUUD 310 "Judjuos sy Buikyyuspl
SjusWarUNOUUD 3d10A Aq papadaid aq [|pys jusw
-B3s puUD UOYDDs 53¢ Y70 "JSINIDINUDW DD 534
PUD pPJOPUDIG jOUCHON uBdUaWY 3)qodlddo
sy} o4 so uonodyyuspl apiaosd [joys adoy sy
jo BuuuiBag ayy §O jUBWSIUNOUUD II0A £°T

L "ON plo33y
OIpny UC PapPIodas BQ [|BYS SUOHISS s3] §°T

-adoy
ay4 inoyBnosyy papiod3l aq ||pys ‘3|qody ddo so
‘0L61-91 dy ‘sbuipsosay adoj dyauboy oapip
x3jdnipontd ydul-z Joj pioday [o4ue) Buppos)
jO suouDdyI2adS UO  BINIDIG  PIPUSWIOIDY
J1dWS Ul payiads oy 04 Bulwioguos ‘joubis
1044u0> Bunpoyy v ‘|pubig |osuo]) Buppoly 6°F

se8nd y jo | 9Bny

‘papi0onal aq jjoys
puiy Auo jo |ouBis 0spIA ON ‘|oubig 0apIA 'z

(6961 pawiyo
-34) £961-1'862 ‘adey 2jauBow 03pIA YIUI-g Jo
SUOISURWI(] PIOPUDIS [DUCHON UDILIBWY Ul pay
-138ds 910 Yojym 4o suoisuaunp ayy ‘adoy Butpiod
34 514auboW UOISIAI|8} PAUIIID-A|9SIBASUDY UO
papJioda1 3q ||pys sUOLdaS 4S8} 3Y]| N0 £°F

"0£61-7'86D ‘Buipiod
-8y adoj >ysubpyy oapip xajdnipony) soy ado)
Yui-z jo paadg pippupig {DUOHDN UDILBWY
Y4M 92UDPIODID U S/Ul §°/ 3] |[OYs adDy 4534 sIyy
jo peads soaul |pujwou ay| ‘psadg sdo) Z°T

"9'862) ‘S/Ul §°£ PUD G D pap1od3y xadnipony
adp| dyauBow O3PIA Youl-Z UO SPIOIDY (04
-uo) Buiyooi) puo oIpny ‘GIPIA JO suolsusWIg
PIOPUDIS [PUOHDIN UR3LSWY YOI Of W00
Jioys 2doy 458} siyy Buynyysuod spiodas uauipad
JO suolsuaWIp 3y ‘SP4023Y O suoisuawq T

suonpIYadg jpisusy g

‘€862 ‘s/u!
G'Z Pup g| o BuyoiadQ ado] Syaubow OSpIA
x3jdnipong) youl-z 10§ SuQ pioday oipny 404
s190npoiday pup si1opioday §0 [9A9] Buyniadp
puo asuodsay Asuanba.g pADpUDG (DUOHDN UDI!
~JBWY 440 YHM 32UDPI0ID UL ‘(S /w0 L) S/ut
G'Z 40 paads adpy o o Buyoiado s19pi0d21 odoy
ayaubow o3pla xw_a?_vo:v jo waysds Bunp
-0idas oipno ayy jo asuodsas Aduanbayy sy puo
Auaigisuas ayy Buysnlpo 104 pasn aq o} 3dby ysay
Aduanbayy oipnp uo saydads pippuodys sy

adodg °|

s/u1 g’/ je BuyesradQ
siaploday ade) >iyaubeyy oapiA x3|dnipend)

E961°L1'BSS
Py 10} ade) yse | Aduanbayiynyy pue |9Aa] olpny
186 ue Joj suonjedijidadg

PIOPUDIG |DUOHDN UDDLIBWY |D1]

8°862

"0£61-€°86D 's/ul 6/ pup G| b Buipsoday
ado) dnaubow oapIA xajdniponD ul-z o) duQ P10y
opny 4o SOUSHBPDIOYD _Du_:vw_m _UuUTED«W [puooN
UDJUBWY Ul PAZIPIDPUDYS JOY} SD BWDS By §I 2 Z'E 3G
ul usmB ssuodsas Aduanbasy/xn)y sy pup ‘694 1-2'86D
‘'syut 6| 0 BunoiadQ sispiosey adoy Suaubow ospip
xajdniponty Joj Buipiodsy (9491 9duaiagey olpny Asow

-1d © 104 SUOHDOYAAG PIOPUDIS [DUOHDN UDILWY Ul
pazipiopuois Ajsnoiraid sD awos 3y st Z°|'E I8G v pay
-3ads xny ayy ‘Aom yuaiayip o Ul paioss YBnoyily gy

-adoy
158} 403 yim p ._LL aq pjnoys Uy} UoKDIGH DD
2y Jo uoyoupidxa up pup abosn Jadoid oy apinb v -1y

h

[‘Ajuo sasodind uoyDWIOUI I0) PaPAPU 5 Ing ‘PIDPUDIS [OUCHDN uDduSWY sty 0 wod D jou s xipuaddy ayt)

xipuaddy

"TLEL-E'¥S PAOPUDIS [DUOHDN UDdLIBWY
YHM 3OUDPIOID Ul PaINsDaW aq (|DYS JaHNy
PUD MOAA "IUSWIINSDAY JSHN|{ PUD MOM £°b

(1961

pauwyoay) ¥GE1-C9LD ‘S3rDA wouboid pun
yo9adg [0O14433|3 JO SIUSWIINSDIY SWIN|OA PID

safind ¢ jo y 98og

-PUD4G |DUCHDN UDdLIAWY Ul payidads so ‘(1ajew
NA) I0{DDIPUI JWINIOA PJOPUDS Sy O sWDu
-Ap 3yi pup mp| uswainsoaul 9BDIGAD payydal
ADM-{{N§ D SDY YOIYM 18p10d34 |3A3| dIydpab s0
1243W D YUM PaINSO3UL 3G ||OYS SUOHDLIDA [3A3)
X0y [|V ‘SIUSWBINSDSW UOHDLIDA [3A37 XNiY T°H

July 1972  Journal of the SMPTE Volume 81

546



11°862

%9l

€z 01 €8 S SICE2Z 91621 |00BOEY OO¥SIE 002081 OO 08
T T T T

7°Z'E 296 ul uaalb uoyonba ayy Buisn , sa1duanbaiy pasiay
-asd,, 10 paio|no|o> Aduanbaiy snsiaa [aA3| xnjy pub xnf4

I't— 08 00091
e6— 828 005°TL
9 i— Loy 000°0L
09— (417 0008
Sy— 59 00€9
£E— 164 000§
£Z— e 000¥
91— 0Z6 0SLE
ol— 786 0052
90— £0L 0002
€0— s01 0091
1o— 801 0s5ZL
oo+ oLl 0001
1o+ 1t 008
zo+ TLL 0£9
(A £il 005
£0— 41 (914
yo+ oLl S1e
90+ [:18% 0sZ
80+ 1z1 007
it 9Tl 091
L+ €el 14
€T 44! 00l
e+ 651 08
ey 181 £9
LS+ iz 05
T+ 414 oy
68+ 90€ (1>

9P {3427 3AUDIRY w/qmu zH

YIPIM 194 X014 Kouanbaiy

ADNINDIYS SNSEIA 13431 XN ANV XA
iduonbai] i |@adf Xnpj pue xn|q

ZL¥3H NI ADN3ND35S
18 1 %2 Al

N0S 062 G2t €9 Sle

oS Ov

02~

T T

——

T

T

e =

T
1
T

=
1

ol-

[e]e]]

(211

sofind ¢ jo ¢ 96nyg

2]

081

ooz

ose

Sie

oI+

{w/ame]

HLG!IM 834 XN1d 3dVL

[8P] 73A37

H1QIM H34 XN13 3dvl

11'862

‘6961 dunr
‘L8Y-ELY 8L ‘ILJWS °F ,,Swiy Jsa} sednpoidal
syaubow g-1edns jo uoyoIqgipd pun Buipiod

-3y, “BaY25 4 "y PUD MopDg '3 Y P01 D Y

"0L61 3unf ‘29Z-052
ig| 308 ‘Bug ‘pPavy [ ,'uolOdYLISA puD A1oayy
juswasnspsw xny adol, ‘ubluydW O T

"6961 aung
‘TLV-LSY ‘8L 'ALdWS T ,/Buipiodas syaubow
ul :0:0&1;0?:0% v:u sjusiuainsoawl asuods

-a1 Aouenbaug-xny pup xnyy,, ‘iybiuydw ‘O °r

s92Ua19494 BuImo||o) By} Ul pPagLIds
-ap st anbiuyaa; siyy “enbiuysay seanpoidaa aiod
>)jauBowolioy dob-Hioys pajoiq) o3 8y} §O SUDIW
Aq pauiwiaiap aq ||oys adpj §594 ayy uo xny odoy
Hnoappoys ayj xnj4 ado] jo uoypiqiPD L'p

uolDAqIR) b

()bup o sapnuiw ¢ =)
SUDIPDAI||IW §°() = P33IX3 O} jOou 10413 Judwubyo
yinwizo uo yym adoy ayy jo abpa aduais)al ayy
o} |9[|oiod 3q ||pys xny ado} ay| “YinwIzy £°¢

*SpUOas ud4
Ajosowixouddo aq joys sjuswbas ysa) asuods
-84 Aouanbayy jo uoypinp ayj ‘uoyoing H°T°¢

"T°T°E 988 ul paytoads sp Ajooxa ussq
poy Asusnbayy sa xny odpy ys9) ayj yi payns
-81 SADY PINOM YDIYM DY 3q ||Im Ja3npoidas
84 JO [3A3] $ndINO By} 'SI04OD} ISBYY JO UOLIPPD
a4 Yy "paanpoudai st adoy §s8y ojndiund ay}
usaym |aA3| jndino sadnpoidal ayy o} Ajjodtoag
-aBjp pappp 9q 04 s[aA3| ay} jussaidas |joys
adoy 4534 3ys Yim paysiuiny saanBy uoyoiqHod
8yl “seinpoynuow ayy Aq adoy 459 syt yum
patjddns s1 Joy> uoypiqlp2 D oy papiacid
gp T = O} papuayxe aq Abw gp "0 = 0 3duUD
-13|04 9Y] "Z°Z'C 39S Ul payidads anjpA 3yi jo
gpP ¢'0 = Ulyum aq ||pys Aduanbay yoos o
jor9] xny adpy BYy| ‘UONDIIDA [2A91 XN €°T°C

safnd p jo z 98ng

‘uaaIb
os|o s |3A3] xny pup xny adoy ayy jo sanjoA jo
31qo} v "2nBy 9y U1 umoys si uoyonba siy jo
ydouB y "zH 0O Y ‘Aduenbaiy uoyisunyy Asuanb
-a44-yBy sy si 13 pup ‘zY Og ‘Aouanbaiy uoyss
-upay Aouanba.y-moj ayy si 14 {pasndwod Bujaq st
asuodsas ayj yoiym o Aduanbaiy ayy s1 § asaym

[apP14 Glod ) + L1/70G474) — 11}
ubo| Q| +Z'0=w/qmuoLL 2 (1} "1

:uoyyonba Buimoj(o4 2y} AQ uaaib so aq ||pys
Asuanbayy snsiaa [aas| xny adoy yndadpIOYs
ayl -Aousnbaiy sa |aae] xni4 edp) T°T'E

's/ul 6*£ Alpooxa o padnposdal st adoy
ay} uaym anjoa payads s jo yusdiad z
aq {jpys Bupsodas yYooa yo Asuanbayy ay)

(eauva3424) 0OOL / 000’91 / 00S°ZL
/ 000°0L / 0008 / 000 / 000Z / 00OL
/ 00§ / 0ST / STl / £9 / (9oussa4i) 0001

udAIb 19pIo Y4 Ul
papiodaa 8q [{oys (zpey ui) seppuanbaly jusw
-Bas yso4 Buimojjoy syl ‘sapusnbaiy |g'e

*J9p4039. adpy dlyau
-Bow ospia 0 Jo waysAs Budnpoidss oipno ayy
jo asuodsas Asusnbaiy ayy a4piqIo> Of pasn aq
0} s uoydds siy) s3] asuodsay Aousnbaiy g'e

"B}NUIW BUO 3 ||BYS UOKIIS
Sy} JO UOKDINP WNWiUIW 3Yy] "ucyoIng §°L°¢

"juadsad g psed

-X3 jou [|oys ‘PadnpoIdal Uaym ‘UoNISS Siyy 4O
UOILIOJSIP JluOWIDY |DJO} 3Y| "UoIoIsiq P L e
‘P S0

SI Yipim |D4o4 9soum 3do[dAUS UD UIYHM |{Py
JIPYs duoy 3yt jo yibua| ay} Buinp uoypLDA
|9A9| XNy 9Y| 'UOUPLIDA [8AST XN £'1°C
(ww/xwu || puo ‘ww/qmd oLt o4
spuodsa.1400 W/QAAU O] | ) "YPIM }204} JO Jajow
Jad s19GemouDU € = Q| §O YIPIM %04 jun
1ad xny adoy yindad4I0Ys swa uo soy Buipiod
-8J J59) |9As] BuypiadQ olpny xojdnipond
JLdWS 2YL "YiPim Hun 43d xnj4 ado) Ze1°g

547

July 1972 Journal of the SMPTE Volume 81



*SJUBWNa0pP punos diydesboloyd JO JUBWAO[RASP By} 10} BAIR 3|GR|ieAR UB BuiysiiqeIss 3j1ym ease abew Asew
-11d 3Y) JO UO1I3A)0IC By} JO) BOUBII|O] B{QBUOSEAS B BPIACId PINOUS BNjEA SIYJ  “PaJapISusd aq PInoys (Ul G £82°0) wWw 0Z'/
JO 7 UOISUBIIP 1O} BN(BA WNWIXEW PBPUSWIWIODA) € ‘Tulid 8yl U0 papnioul S P10oa) punos dlydesboloyd e vaypm Z'Z

8L OSI Pue | 8¢ L OS] ut uanb s) uonewsoyu 1uBUILIBY Siulid aseajas JO uoiiesedaid ayl ui pasn 21 S1alujid dals assym
1UN0J%8 Olul JOIo.y SiYl ayel pinoys Asojesoqe| Guisssoosd aimoid-uoniow v 'Ssiqelies uoiesopad JO uoneg(soued ybinosyl
ssaulpes)s aaoidun 0) papuswwodal st sy [aimusde ayl 1e abew ay) o} Juaoelpe uonelopad Yyl WOl (Z ~) oMl Snutw]
uo1103[04d 40} pue AINSOAX3 BIOLIED JOJ W) 3y} uoILsOd O3 pasn S| uoiesopad awes ay “wiy SadA] wwgioasnayiu) |'Z

XI1AGN3ddV

WAN 0Z°0 VB BI0W OU AG IR0 OB WY JBLIP [RYS @ pue P 4 "#89) JO (U1 GOO'0) Ww £1°0
JO STIpRS B yiiM pEpUNCS 3qQ ARw aBeun i JO S19WI00 Byl |

Z00'0 = £6E°0 S0'0 7866 H
S3.1ON

"W 8500 W ) 2
£000- 00 soo-_ . g ‘abpe aoualaaL aY) SAW003Q UYL
e o Yiym wiy ayt jo abpa puey-ya) s WOy UdeY Ak oAl
‘unu 78z gLy v Moy ‘abewi silp 10} suCISUBWIP 3| ‘aprs puey-aybls syl
UO 1843 03 [BJLIIBWILAS puUR PALIBAUL I ‘3PIS PUBY-143| 3yl UO
" u uomueia abewn ay] wiy SIyl uo pajund aq Aew sabewy om) Z'g
80UBI8J 105 98P0S 1] AGE3 a4 ul UaAD pue

Buimesp ayl Ul 0) Palisayds se aq ||eys SUOISUBWIP 3yl |'E

..Dﬂ«]‘)\l[\lﬂl_

a ) { \

HluH_ ﬁ %/ ® " AJ{‘ m d
v { /

T 3

g:- 0

SILSIHILIVHYHI ANV SNOISNINIG €

'S adA} wiu § payesossed wily aiMdId-UOROW

ww g jo abesn euwmy — AydesSoreweutd ‘[8() OSI
("3404Q Jo 20els a3 1 Wesasd 1Y) woRfoM Juoly

10841p 40§ § 8dAL ww 8 paesopiad wiij ainidic-uoiow
ww g jo adesn jo10efold — Aydesboreusaurd ‘L8LL OSI

S3IONIHI43IY T

‘uoisod $-| P W suonesopad § adA] W § YHm swily
amoid-uofjow wut g| uo Bujuud |esiaas) pue aanisod

“(XIpUIddY aig Ul Z'Z 895) ORIl PUNOS
J1ydeiboloud ay 4o eale pauixd M Olui BupNAL WOl PADLASES
3q PINOYS 7 UOSUAWIP AQ PeyICRU0d e wmidid paluLd MR Jo
uoiuod aig “slund punos (18011do} MydeiBooyd Bunposd vaym 2

f3anebou oy ease abewn aunioid pajuisd § adA ) wuw g A jo
3ZIS pUe UOIIEIO| YL SIS MUBPURS (RUOLTBLIAY ST

NOILVIITddV 40 Q1314 ONV 3403S |

-1 ‘S edAL ww g pejesoyed

w1} 84n3oid-uoijow ww 9| uo § adA] ww g o3 Bunuiad 10}
ease abewn pajulid ayl jo uoneso] — AydesBojewsul)

(3) ZL6L-98LL OSI

QUVANVYLS TYNOLLYNYILNI

11°86d

0L6L-E'86D 's/ul 6L PLo G| 40 Bupioday
adoj oysuBow 0spIA xs|dnipond) ut-Z ioj auQ pIoday
opAY JO SIUSUIIIDIDYY |DIPA[] PIOPUDIS [OUOHON
uDdUBWY Ul PAZIPIDPUDIS |DYY SO IWDS 3y St 7L TI9G
ur uamB asuodsas Asuanbauy/xny sy PUd ‘6961-01°86D
‘sywm G/ 1o BunpiadQ siapioday ado| dysubBowy oapip
xa|dnipongy 104 Buipioday 19437 9auBi843Y olpny Aiow

-lid D 104 suoyody133dg PIOPUDIS {DUDHON UDILAWY Ul
pazipiopupys Ajsnotasid so awos aYy si g | g "33 Ui pay
-13ads xny sy ‘Aom juasayip o ul pajois ybnoyyy ‘TY

‘adoy
159} Yaoa yum pajiddns aq pinoys sanbiuyday uonpiql L
sy jo uoypuojdxs up pup abosn sadoid o} piNB Y LY

(Ajuo sasodind uoypwLDuL o PAPNPUL SI iNG ‘PIDPUDIS [DHONON UDINBWY Sy 4o od © 10U 5| xipuaddy ByL)

xipuaddy

"TLEL-E'YS PIPPUDIS [DUOHDN ULdLISWY
Yim NUEUT..OUUO ul painsoaw aq |joys s3yny
PUD MOAA "HUSWAINSDIY 19KN[J PUD MOM £°b

(1961

pauyoay) ¥G41-G9LD 'saapp, wpibosg puo
Y>93dg JI14D3|] JO SHUSWIINSDIW BWN|OA PP

we6od p jo p 280y

-puDS joUOHPN UDdLBWY Ut payidads so ‘(43w
NA} JODIIPUI SWNJOA PIDPUBYS 8Yp JO SWBU
-Ap 3y} puUD MD| jusWaInsDaW 9BDIGAD Payldal
BADM-{[N} D SDY YdIym 19p1033. |9A3] dtydoib o
1343W D YHM PaInspaw 8q [|DYS SUOHDIIDA |BA3]
XNY ||y "SIUSWSINSOIW UOHDLIDA [9A9] XN{4 T'h

July 1972 Journal of the SMPTE Volume 81

548



