Biographical Note

. 2
August Arnold

(The following Biographical Note has been
made possible through the courtesy of W.
Roth, Editor-in-Chief of Fernseh- und Kino-
Technik, who supplied the Journal with infor-
mation on the career of August Arnold. A
translation and abridgment of the information
thus supplied is included in the Biographical
Note.)*

August Arnold, a pioneer in the motion-
picture industry and (with Robert Richter)
the inventor of the Arriflex 35 camera, cele-
brated his 76th birthday 12 September 1974.

He was born in 1898 in Werfen, Salsburg,
Austria. His father, Georg Diedrich Arnold,
was an Imperial and Royal Forest officer. Au-

gust Arnold completed his engineering studies
in 1915 in Mittweida, Saxony; many years
later (in 1961) he received an honorary de-
gree, that of Doctor of Engineering, from the
Technisch Hochschule Munchen.

In 1913, as high-school students, he and his
friend, Robert Richter, became deeply inter-
ested in motion-picture technology, becoming
fascinated with the hand-cranked cameras
then in use. They studied filmmaking with a
well-known Munich cameraman, Martin
Kopp, and with Peter Ostermayr who had es-
tablished a motion-picture studio in 1909.

‘While still very young, Arnold filmed some

140 feature productions.

During World War I, he served in the
Army; he was wounded and honorably dis-
charged in 1917. That same year the two
friends founded the firm of Arnold & Richter
(ARRI}) which, 57 years later, continues as
one of the great names in the motion-picture
industry. Robert Richter died in 1972 (Jour-
nal, p. 625, August 1972) but the firm still
bears his name.

Because of their youth (they were only 19
years old), the two young men had to have
special permission from the courts for this
venture; they were declared of full age for the
purpose of founding the firm. The original
firm was housed in a small shop on the Turk-
enstrasse in Munich and the present plant,
which over the years has become much, much
larger, is still on that same street, The plant
was virtually destroyed during World War 11,
but shortly after the end of the war it was re-
built and modernized.

Beginning with its initial establishment, the
firm manufactured motion-picture equipment
including printing and processing machines;
however, its most successful venture, in terms
of worldwide recognition, was the develop-
ment of the Arriflex camera, introduced in
1936. At present there are some 35,000 Arri-
flex cameras in use; even a few of the very
early cameras are still being used.

During the years, Arnold has received
many honors for his contributions to the mo-
tion-picture industry, among them, the Oscar
Messter Medal, presented to him in 1953;
that same year he also received the First Class
Merit Cross of the Order of Merit of the Ger-
man Federal Republic. In 1958 he received
the Lanterna Magica Award and in 1965 he
was presented with the Diesel Medal by the
German Association of Inventors. In 1968 he
received the Grand Cross of Merit of the Ger-
man Federal Republic and in 1972 he was
presented with the German Film Award,
Filmband in Gold, presented by the Minister
of the Interior.

In 1970 he was appointed Consul of the Re-
public of Togo for the State of Bavaria. He
was presented with the Bavarian Order of
Merit in 1972.

He was been a member of the Society since
1956 and was made a Fellow in 1968. Other
professional societies which have honored him
include the British Kinematograph, Sound
and Television Society, which made him an
Honorary Fellow in 1971, and the American
Society of Cinematographers which, in 1972,
made him an Honorary Member, a member-
ship grade rarely bestowed by that society.

standards and recommended practices

Approved American National Standards

On 2 April 1975, the American National Standards Insti-
tute approved two new standards: C98.12-1975, Time and
Control Code for Video and Audio Tape for 525 Line/60 Field
Television Systems, specifies a digital code format for use on
video and audio magnetic tape recorders to be used for timing
and control purposes; and C98.13-1975, Dimensions of Car-
tridge Spools for 2-Inch Quadruplex Video Magnetic Tape,
specifies the dimensions for a supply spool to be used in qua-
druplex equipment designed to utilize a reloadable cartridge or
cassette.

Your attention is directed to C98.12 inasmuch as the time
code specified is the same code which has been identified up to
now as the SMPTE Code.

Reaffirmed American National Standards

On 2 April 1975, the American National Standards Insti-
tute, taking the recommendations of the SMPTE Engineering
Committees and American National Standards Committee
C98, reaffirmed without change the following American Na-
tional Standards: C98.2-1963 (R1969), Specifications of
Monochrome Video Magnetic Tape Leader (published in the
December 1963 SMPTE Journal), and C98.9-1967, Specifica-
tions for Color Video Magnetic Tape Leader (published in the
September 1967 SMPTE Journal).

Inasmuch as compliance with American National Stan-
dards is purely voluntary, these standards will become truly ef-
fective when broad publicity is given to their existence. ANSI
and SMPTE would appreciate any personal influence to pro-
mote the use of these standards where such action is appropri-

ate. Copies of the standards may be obtained for a nominal fee
from the American National Standards Institute, 1430 Broad-
way, New York, NY 10018.

Approved International Standards

The International Organization for Standardization
(ISO) approved two International Standards, the technical
content of which is published here for information: ISO 2967-
1975, Cinematography — Magnetic Stripes for Sound Records
on 35-mm Motion-Picture Film Perforated 8-mm Type S-5R
(1-3-5-7-0)-Positions and Width Dimensions, is in complete
agreement with American National Standard PH22.163-1968
(R1973); and ISO 3024-1975, Cinematography — Motion-
Picture Camera Cartridge, 8-mm Type S, Model 1 — Camera
Run Length, Perforation Cut-Out and End-of-Run Notch in
Film — Specifications, is in complete agreement with Ameri-
can National Standard PH22.159.5-1974.

Complete copies of all International Standards are avail-
able from the American National Standards Institute, 1430
Broadway, New York, NY 10018.

ISO is a worldwide federation of national standards insti-
tutes (ISO Member Bodies). The work of developing Interna-
tional Standards is carried out through ISO Technical Com-
mittees. The International Standards published here were de-
veloped by Technical Committee 36 on Cinematography. The
work of this committee is administered by the Engineering De-
partment of the SMPTE which functions as the secretariat in
ANSLF’s name. The report of the last meeting of the committee
was published in the February 1974 Journal of the
SMPTE. — Alex E. Alden, Staff Engineer

July 1975  Journal of the SMPTE Volume 84 561



$461-T1°860

‘puod3s
sod spjaly y6°66 Aldipwixorddo jo ayos pjay
[R2143A D D WIsAS UOISIAG|SY JO[OI B Ul (Joa12Y4
ajdyjnw Aup Jo) spjay 09 jo Bujuupds 3y Bu;
-inp pasdoje awy 9y} sO paulap SI Swy 10joD)

*puodas Jad spiay 09 AJi0x@ jo 2401 IRy PY
-13A D JD Wa|sAs UOISIAB}a} JDaP! UD uf (Joasay}
aidyjnw Auo 10) spjay 09 jo Buluubds ayy
Bununp pasdojo awyy sy} SO pauljap si awy joay

:auf) 10j0) PUD W] |03Y 4O SuoUYRq LY

sepupndaadsiqg swil “p

"21dWS 24 Aq pauBisso [yun 0, ‘sig $534p
-pv peuBissoun—eg ‘86 ‘E¥ “ZZ ‘L1 "ON sig

"pap1023s
39 [IPYs L, P ‘TTY "I9S Ul pauysp so
Swy I0[0D PUD JWY |DAL UBIMIBY DIUBIBY
-}ip 3y} 3Ajosas of paddoup Buiaq aup s13q
-wnu o9 §i "Bojy swoiy dosq—o| "ON Hg

3LdWS
sy} Aq payroads Jaypiny [un $0J9Z SO pauysp
pur juswubisso a1nyny 104 PaAIasal inq paubisso
-un a1y pup ‘sapow |puoyoiado Buikyyuspt oy
2u0 ‘sdnoJB SSAIPPD 3} UIYIM PIAISI 31D SHq
XIG syig ssa1ppy paubissoun puo paubissy £'¢

*24nyny Sy} Ul PIZIPIOPUD)S 3] [|IM
5)1q 9sayy JO Isn ayy 4oy PayoddRUD S| | “suol
-ous24 JnoYHM uolysoy Auo u) paubisso aq Aow
sdnosB jybia sy} UIYum s)q ZE Yy puD ‘siasn ayy
Aq ojop Aipjuaws|ddns jo aboiojs 10y papusjul
310 sdnoab Aiouiq ay] “sdnoso) Aiouig jo asn) 9°¢

‘su)| auo
snutw Jo snjd aq [pys 3oupia|0} 3Yy] -as|nd dufs
|pjuoziioy D jo abpa Bulpos| By) Yum Juapiaulod si
abBpa Joy} YoIyM U [DAIDIUI [DIUIBA JOU4 JO Bs|nd
apim P2y 3y jo abpa Buipoa| ayy Aq pauysp so
awwuy ayy jo BujuuiBag ayj 4o 1nd30 ||BYs ssaIppO
Y4 JO HID4S BY| "SSIIPPY 4O WDYS jo Buwi] ¢@

(*awDbiy uOISIAGIEY D JO UOHIUYBP 10} |'E 39S
2ag) 'puodas Jad saWDIy Ul BJDJ SWIDLY Sy} SAWY
08 29 ||oys 9401 §iq ay ‘Apuanbasuo) “awpyy
auo 51 yaym pouad ssaippp sy Ajny Adnddo
JIoys Aoys puo ‘pousad ssaippp sy inoyBnosyy
paonds Ajusas aq fjoys suq 3yl ‘(0492 4q) #q
SSAIPPD Jsiy ays aiojeq 9Bps o0 By} b pDys
JIPYs SS2UPPO 8Yy| ‘SsaIPPY jo sauppunog g

solod ¢ jo g 880y

suo paxij 6L

oz paxiy g/

auo paxiy [/-99

019z paxiy Go-y9
piom Buiziuoayduds /49
dnoib Aiouiq yiybig £9-09

(31dWS 34+ Aq paubis
=D |yun Q) siq ssaippo paubissoun 46-8S

SINOY JO SUD| /G-9C
dnoiB Aiouiq yuaasg 66-zZ¢
SINOY JO spuUn |G-8Y

dnoib Aiouiq yixis /oy

(31dws 9yt 4q
paubisso |1un Q) 41 ssaippe paubissoun [%4

SAINUIW JO SUBL ZY-OF
dnoub Asouiq yyiy 6£-9€
Sajnulw Jo syiuN GE-ZE
dnoib Aipuiq yunog |g-8Z

(3Ldws ayt 4q
paubisso |ljun Q) §iq ssa.ppo paubissoun £z

SpU0das o sua] 9Z-pZ
dnosb Aiouiq payL £2-0C
Spuo23s Jo spUn 61-91
dnosb Aiouiq puodss G-z |

{31dwWs 244 4q
Paubisso jyun ) 41q ssauppo paubissou Ly

(£'¢ "29s 8ag) Bojj awnyy dosqg ot
SOWDLY JOSUBL &8
dnosb Aiouiq i1ty Ly
awpJy jo spun €0
:mojaq paquosap pup aunbiy
ay4 ul umoys s paubisso aq ||pys sHq Byl £°¢

*64 YBnoiy} g paiaq
-WNU S}iq 08 4O 4SISUOD ||DYs SSIPPD YoO3 T°E

*6T YBnouys o Ajoars
5330S PaJAGINU 3q ||DYs SaWDI} 3y} L°L°E

*S9UI| |DJUOZIIOY GZG 1O SP|3Y UOISIAS|3} OM} JO
$JSISUOD WDy Y "$sIPPD 3j9jdwod pup anbiun o
Aq paynyuapl aq [|oys 2wDij UCISIAS[S} Y203 ['C

jpuIoy apo) ‘¢

8LO0L "A'N JHOA MoN “Asmpeo.g OCYL

uesLswy g Aq 5261 Q) WbuAdOD

) rucney vestswy sy 40

1O TP I WO SILIA 3Ny URYL I OU PIRPUELS SIL AMIDULIA IO “IIARS "WA1ER) O UBNEL 3 uonde M anbas M

VSN w paung ‘FAMIISU| SPAPUTIS ILUOIIEN VEILIAWY 3L Bunlsm 10 BuliiEd AQ SPRPURIS [|€ UG LOUILOJUL JALMD BAED6) Asw spaepuen g ruoien
[ O sameIng
» By IUN AUR JE UMBIDUIIM JO PESIARS 3G ARW PIEPURIS (FUOUEN URMMUY SIYL ‘3DLON NOLLNYD

LA

400 Auvi wt

s
0L 0N & 4 TIALTE 3003 A0 Lawis

(-21nB14 235) "pousad 1iq Sy UM
uDi{ OU s) m‘.w—t :w_._i _UQ—COmv‘_&O._ sy 0487,
"}q 8y} JO HD}S ayYy woly _uo_‘_on #1q D jjoy 3uo uoy
-15uD4}y Puod3s D Aq pajussaidal st ,3UQ,, ‘pousd
Hq Aisas jo m:_:c_mms 8y} |0 SIND20 uoNIsUDIY
<] ~O_.= ——u:m on _Ur_m —.vD—._*WE :O_*U_:VOE 0..-%

Poyiow uouninpow g

seBud ¢ jo | eBag

»
"
anows orve &
-
« 1w oY aaomrv
® 1w srmw0ny apomTve
s -
4now> Levvem o
=
Lo smaon CLr o e
d : : rescd 3 va
47080 AWvaad e catd
- T e &8
o 1m 357930y GTORN
el 2 n
-
ancw civm u
-
SLINT SN v
€
4w xuvioK we
©
42 18 mANOT CIDETE A
e sonm )
LU0 AWVUR i
=
e sano3m
“
70w Levade o2 aiss

n P rreor
SCYAT IV 5L GIOSTYN 1TY
SSTH0aY TINGISSYAD 5
SSTHI0Y QIO o
oHas W
LN TSR KAV W 26
Eo ey
1
on1m

-adpy} ay; uo sjoubls sayjo o diysuol
-D|2J sy puo adpy} 3y} U 3PO> By} JO UOYDIO| By}
saydads 0s|D pIopuDys 3y| "sasodind [o4uod puo
Buiwy 104 pasn aq o} siapi1odas adpy dysubow
OlpND PUD O3P|A 10} POYdW UOHD[NPOW pup
1ousio) 3pod (pHBIp © saiydads piDpuB)s sy

adodg °|

*3u) ‘s188u1Bu3 UOISIAGIE) PUD BINJd14 UCHOW JO AI3II0G DIIDIaIIAG

6261 ‘T |dy parosddy

SWwajsAs UOISIA

-a[o} P|oYy 09/aul| GTG 1o odey oipne

pue OSpIA 10} 9pOd> [04juod pue auliy
_U._m_ucm.—m _MCO_._.MZ uesLiswy

€L61-T1'86D ISNV

July 1975  Journal of the SMPTE Volume 84

562



81001 AN "W0OA MaN A

0EPL "Bl neN uesLswy g Aq 6261 B wbuAdon

WSN ur paung “31AYISU| SPIEPUELS [PUCHEN UEDLIAWY i Sulliam JO Bul[E3 AQ SP/EDULIS (|8 LO UONEWLIOU! JUALIND FAINI Aew SpIepuBLS [ELOITEN
.iut!t(.otﬁnﬁin.:o:au__a:uuo!nn!:Ee:tnu)uz.:néDun_o:uhnvcn—a_.ﬁ!-.oﬁ_!a.ﬂ_.‘;AE::uu.o.suﬂux:o:on—-ta u..:aohos—

-nsu} ruoneN v a4l jo

Ay N AUR 18 UMBIDYIIM JO PISIALI 39 ABW DIRpPURIS JEUOIIEN URILAWY SIYL (3D1LON NOKHLNYD

4 Tivlie

18 TIESC 128}
SATHG BOZ SHLIWRES TaTa
CENS-ZTTNOR 02T

TNFIS 2ATMQ

(om0 1500 €330X3 04 LON

v Twida

WO LV.0U 53
43UN33 3RL Tkl SNISSTS 00K
WMEZZY 713 260 9 6 (34CTIAIQ
S INT ARG CS 1000 2 50 W3lla ¥
S¥N WLOC. 40 ITPIUCS TITOMY

‘8|qe pun U._:m_m ay} uI paly

-ads sp 3q ||oys [oods ay; jO suolsUBWIP 3Y)
suojsuounqg °g

sslod g 4o | sfog

¥ W 3l 1hcenu 3378

MAGZ 31 gi2 3w 5L TN
T e O SXNTTS 93 [CHRE T30

{3PS WITIE 36 ISOK)
THHOIAC "OM DRYd QN 9907

*a4assod 10 abpliDd
8|qoppo|a: o az||yn o} paubisep juawdinba xajdni
-ponb 04 [oods Ajddns sajewoip (Ww g6ge) you!
£'T7 D §0 suoisuaunp ayy say1dads piopunys siyj

adodg °|

“Ju] ‘$:38U1BU3 UOISIAB|3 | PUD 3In{31g UOLIOW JO AjR150G :I0LIDIAINIG

§¢61°7 Iudy paroiddy

adej >ijoubew osp

IA xa|dnipenb

Youi-g 104 sjoods abplijied jo suoisudwip
_U‘_mmvr_m._.m _mCO_._.mZ uesLisuly

SL61—T1°86D ISNV

SL61-T1°860

‘payads uaaq 434 jou
SADY POYISW SIY4 JO SIUSHSPIDIDYD 2y} ‘12ABMOH
‘jouBls O9PIA 2y JO [DAIS}UI [DIIHISA BU} UI SS3IPPO
ays Bulpiodss 1oy UOKDISPISUOY Ssapn|dUl BpoD
|o4uo) puo swi) 8y yo 4daduod ay) joubig
OBPIA Y4 §O |DAIBU| |DIUIBA Ul BulpIolay €9

‘paulwIsiap aq o} §94
SDY $S34PPP 3y} JO UOHDIO| ‘S18PICIBI UDDS |DIIdY
1o} s1xa SpiDpuDys ubdudwy ou adulg “Ajddp
1IPYs § YyBnoayy z suoydag o suoisiaosd ‘siapiod
-31 UDJS [DDI3Y UO PIsN S| 3POI Siyy UBYM 'SI19
-p4033Y UG |03I[3H UO P1OISY FO0I] OIPNY T'Q

"E461-9°86D Ul YiIo} 435 SO poAY T "ON
olpno sy} §o uowsod sy; Aq p10I31 03PIA BiY} O}
padsal yim paulusiep 9q ||is adoy ayy Buojo
jutod pogs sy jo uowsod ayy ‘G g "dag Aq paipdads
si SSaUppR 3y} Jo Buiwyy ays dUIS "€L61-9°86D
‘s/ut ¢*Z pup G| i Papio39y xa|dnipond ado)
Jleuboyw 03pIA Youl-Z uo spio3ay [oiuo) Bu
-}204] PUD OIPNY ‘OBPIA JO SUOISUBWIQ PIDPUDIS
[oUOHRN UDdLIaWY Ul PaKyIdads SI UOHDI0| BSOYM
(¥opa1 anD) o04) T "ON OIpny 3y} uodn papiod
-31 3q ||DYS S52JPPDL Y] "$i3pJ0day x3|dnipond
uo pioday (¥aL4) 3n)) YI0I) Z "ON Olpny |9

adn] 0apIA ay} uo
SS94PPY 344 JO UOIHISOd ‘9

{rsanoy oopL st wrd 00T
'pasn s wayshs 202 Jnoy-yZ 3yj)

‘Z-0 4uno?) *g ‘| pabuny
-0 008 9 LG9 silg "SINOH su3l 8°L'S

*6-0 #uno) g ‘y ‘g ‘| pabuvl
-1 O9 9 F—1G-8Y UG "SINOH spun L°'L'S

*G-0 Juno) 'y ‘Z ‘| pebubuip
adg Hq €—Cy-Ov sHg "sdinuny susl 9°L°§

*6-0 $uno) ‘g 'y ‘g ‘| pabupiio
ang #9 y—GE-IE sig "sdinulw siun §°L°S

sofind ¢ jo ¢ 9804

‘G-0 4uno) 'y ‘z ‘| pabupiio
QD49 H#9q €—9C-¥T sHg 'Spuodsg sudf p°I°g

*6-0 no) ‘g 'y ‘7 ‘| pabuoiio
Qo8 #9 y—61-91L sitg "spucaag siun €°1°¢

*Z-0 #uno) *g ‘| pabuoi

-0 D9 9 ¢T—6-8 sig "sdwplg sudl T°1°G

*6-0 $un0) g ‘¢ ‘¢ ‘| pabuni

-0 @29 #q y—E-0 Sig "sswolf shun 1°L°S
*apo2 (1)g AIDUIPIO UD Ul SD PIPIBU JOU AID
siq § 2sN0I3G PAAIIYID SI S)1q JO UOHDAIISUOD 4
©Of 85iJ {OU S0P SISDD WO UL JUNOD Y} 3sNDd3g
‘wayshs (QHg) |pwaq papo) Asoulg ays uodn
pasogq st SSaIPPD 3y} JO 2UnONUls JsBG SY| LG

S} SSOIPPY Y4 JO 34NPINYG °C

L€ 998 ul p3Yy
-ads 5o, (,, © 3q [[DYS SSBIPPL Y303 JO | 'ON
HQ ‘Pasn 5| 9POW SIY} UIYA “JUNOD By} woly
paHio 8q ||pys ‘05 PUL OF ‘0 ‘0Z ‘0L ‘0 sain
-uiw 4dadxa ‘aNUIW YID3 4O LID}S Y4 4B (| ‘0)
SIOQUINU 3WDJ) OM} JSItf 9y} ‘1013 Wl 10[0d
ayy aAjosas o] -spoy pajosuadwo) T'T'Y

"£°€ 985 ul payads so 0,
0 aq ||DYs SSIPPD Yo03 Jo Q| "ON Hq ‘pPasn s
spouw siyy uaypn "} Buipadasd Ajaypipsww) Jaq
-winu BWDJY 9y} J9A0 JwDJy | Aq PasDaIdUl 3q
J{OYs $s84pPD Y203 *$95591ppPD JO UIDYD By} WOy
Paiwo aq j|oys s1aquinu ou ‘Buipiodas snonuy
-uod> o Buung -spow pajosuadwodufn) |°T Y

:pamo||o 31p uoyoiado jo
spoyaw omy ‘A>undaldsip auwily Siy} JO UONDIBLIOD
104 -awiy Buluuni jo inoy duo ul ‘Jousd Bunwuy
spu03s 9°¢ - o} juapainba ‘(spjay 9| g+ ) sswoyy
801 4O 10433 Up pJaIf J|1m (puodas sad spjaiy 09)
puodas sad saww.y Og 10 Buyunod piomiopybioys
‘puodas sad spjay y§ 6§ Ajeiowixosddo si |ou
-B15 10|03 D 4O 34DI P|3ty [DIYISA BY} 35n0I3Y TP

563

July 1975  Journal of the SMPTE Volume 84



yeap Jo 8be1s ayl 12 1uIsAd 1y (]

pasodxa uaaq sey wil} {1e 18Y1 UOHIELLIJUOD [BNSIA B 135N 3yl amB pue “airiiade 36pri1sed Wiy 3ul Ui dOs JnM Wy 3yl 4o
U00d Uy} S143 JBYL OS ANO 1N 3 PINOYS SUCIE:04)ad BYs PUE "Base 31Mdtd AUt Uy BuIXIRW {BNSIA B SACY DINOYS WY 24l 40 PUZ 34 — ILON

Wibueyuny - | ILUNDII

ainisade 3bp1sie)

e. 0 U0NIB /
.llllll_“\\\\_“.\:::,: c mm—lpy —

e R

[ NSRRI S

WA
o=
o
u'_ﬂ I
b 1|
L -
L

FEITS yabuaj LIN3) BWOISND 13pesy

nels

esawe]

(steas81L: 421(d LONES0}s30 9GQ €1 Yibua UNs LXBWED WNWILIL 3yl
UBYL SSI AjRUONUSIUN S (SjeAIBIL Y31id UQHIBICYIAD /L) 431ell pue
‘{s(erdjut Y3id uonescuad ¢} saped AU youd uoiiesopsad
009 £1 WU LIN13s JJWOISNT WHWILIW Y JO wiNs 34} — JLON

“(xauue ayl
335) IN0-1ND LONER104IAT YL AQ PAVWIY se yIbua| uny eiawed
3yl 4O BWEY (B YL JO LIOYS ‘(U1 Z2°9) Ww /G| ‘sayoud /€
1SB3] 1€ PU3 pue 'J3snjdejNUBLL 3yl AG Paiddns si 3bpiILed
ayl se auniiade eiAWED Yl Ul JWEY Yl WO PIinse
fUrZg) wWwgg ‘saydnd £ uBYl ai10W 10U O s3ped|
e Buimoj(oy 3duawwod (jeys Wibual uinal PWoISNd 3y}
“i211eWw 109Igns 10y aqejieae Yibuap uni eiswed ayl 4o 1ed
ey s 1Buap uiMas JawosnD ay) Yibuaj UM JBWOISNI
Y ‘{1006 ‘W pZ'GL) saydkid Q09 £ 15e3| e JO 1$15U0D
(jBYS J3WOCISNI 3y 01 Pauimas wjy passacosd ayj Z'g

Yibuaj wisy waasb e ui sayald uenesoysad o 1agunu
a1 3o suoHEDYINAAS (e 10) PALNSS? $1 (Ul ¢ 991D} W HEZ'Y jO
100y Jad $8yo1d 77 UO Paseq "YdikO LO1E0NAD [eUIWOL ¥ — FLON

‘paijdads Yibua) unu eiawed ayl 10y 3p1acsd 03 Jasnide nuew
8yl Aq paulwialap sq 01 st wyy a3yl jo yibual |eaano
8yl {14616 10 w'sY) saydud uonesopsd QLLE pue
(3} 6°0G 10 W §°G|} 58ydtd uoNe0gIad 999 € usamiaq Asea
ued (| 2inbyy aas) wiy ayl jo Ybua| una esawes ayl LE

HLONIT NNY VHIWYD
40 SOHSIH3ILOVHVHD QNY  SNOISNIWIQ €

fhudy unJ ea3we] eiauwed

| SU0,38314128dS puP SUOSUBWIT — aALp 3100
dn-axe; pue 1ty esdwie) — ¢ [BPOW 'S adA ] wuw g ‘abpiiied
emwes simad-uonoy - Aydesborewsut)  ‘gS9g€ QS)

'suoriisod pue
suorIsuBuI( — 43141} BUINIERG-INOL0T PUB UCIIEIIJIUEP! L1y
‘padds wiyy 104 S3YOION — | 19POWY 'S AAL ww g ‘abpia
18D e48Wed 3iMdd-uonoy — Aydesorewsut) '{90E OSI

'S adAy pareiopsed wiiy asnyod-uoiow
ww g o abesn ewey — Aydesborewautl ‘(8f| OSt

|1 SUOISUBUID PUe SUOSISO4 — Peo| Wiy pue ped ainssasd
‘Buiuado ainpdy — | jepoyy 'S adA] ww g “abprises
eswed  aumud-uonoy  — AydesSoiewaurd 081 0S|

S3ON3YIS3AY T

‘UNJ-40-pU 3Y1 31EDIPUI AHEDIIBWIOINE 01 Pasn 3q Asw
Y2Iym swW|lj esdwed § adA] W g 50 apis palesojradun ayl
Ul 4Yol0U B puB Ydl0U IN0-1ND UONRIO I B JO UOIEID| pue
SUCISUBULP dYl $31)10ads OS|e PiepuelS |eUOIIBULATUY SIYY

‘SBIBLLIED Ul SWISIBEYIALL
buislaw uwyy jo uonesado Ayl IOy SisEq  wuojuNn
e apia0id 0] s1 asodind si| “J3WIOISNI AY) O} PaUINIaL Wiy JO
wibuay ay) pue “Alizeded |puIwou (14 0G) W 1 40 3bpLied
243WEI WY | PO ‘S 3dA] ww g ue u) paddns wyy O
Yibua| unJ eJaWeD 3yl s31310ads PIBPUEIS (BUCHERUIAU( SIY]

NOILVYIITddY 40 GT731d4 ANV 34038 L

suones}193dg — Wity ul Ydou uns-jo-pud pue
1n0-1n3 uonesoyiad ‘Ybuaj uns erdwe) — | |9po ‘S adA )
wuw g ‘abpiiyies esswed ainjaid-uonop — Aydesbojewaun)

(3) 5Z61-p20€ OSI

QYVANVLS TYNOILYNHILNI

SL61—-£1°86D

*(1£614) T96L-1'9¥9 ‘22mx3] 8304NG PIDPUDIS [DUOHDN
uDdLBWY Ul Pauyep so ‘(ysijod adDyNs 4O jUBWSINSDAW
YouloW) £9 ‘ON SO pajouBisep ysiuly 3IDLNS LIDIUOD
pinoys v Jaus| oy Aq pajodipul sad0png 7 JLON

'sjoods sy BulAup Joj spoyiaw
3JDUIBYD SD PapUUL 3D g {IDISF Ul PIQUISIP SuoyDI
-495 24} pUd v |IDI3Q Ul PAQLISIP Y133 3y ©| JION

(W §Z°0) YU QLO0 UIYIA | OF 14uaduod 3G Joys § puo § 3
“(ww $00) YU 2000

POSIX® 10U |[DYS UOHUIWIP (Wi 9C (] YIU-OEOT Ul 200D} WNUIXDW (MW GO'Q) YIUI TOOT0 VINM H Gim 31UIIN03 3G [ous 4 4

‘(i G1°0) Y301 900’0 VIWM H 04 A4UI0UCI 3G )|PYS G 4

€10 = sTo €000 = 0100 (snipod)  Ww
dA) xow 800 d4; xow £00°0 (smpos) 17
Xow 0¢0 b (Tt 800°0
ulw elo ulws 6000 >
xow €0 xow 0zZ0'0 .
ulw £F°0 uw £10°0

640 LEOC (snipod)  HH
xow 640 XOW {E£0°0 (snipod) 99
c0'61 050 (Joowoip) 44

§TO0 — .- 0L00 — . S81BWD!
201 + 081 ovoo + 040 (s343woip) 33
§Z0 = yol 0L00 = OL¥0 (s94owotp)  qq
§T0 = IS8 0lO0 = s4£°0 (s8jawolp) DD
dy €0 dy 100 (snipos)  gq
144 060°0 wv
sz 0010 z
3§81 s jod LTT0 A
dh oyl dh cyo0 X
£1'0 = ¥8¢ S00'0 * 0EZ'0 M
EL0 = 8v'e S00°0 + LELO A
xow 8,1 xpw 000 1
EL0 = ET9V €000 F 0281l }(ssi5wolp) 1
€10 + 8T'L¥ $000 + ST9L t{1912wop) S
eL10 = 62¢ §00'0 + 0600 3y
'L+ 8L oro'0 ¥+ 000 (o]
€10 &+ 95°LS 000 = 080T d
§TO0 * Z60Y o100 + 1191 o]
sl 0900 N
(o) g7 X 8E'0 (s83woy) 67 X §10°0 w
xouw oo xow ¥00°0 (sntpos) 1
§T0 + §8'€S 000 F 0ZLT A
€1'0 * oF'l §00°0 * §S0°0 f

000 — .. 0000 —~ oo 191wl
€00 + s6'L 1000 + €1£0 (Jo2wolp)  H
ST0 + T90T oL0'0 + Zi80 (ssioupip) 9

§TO — o 0100 — o 1243w,
sto + ov'sT 000 + 0001 }(1943wo1p) 4
9L0 + 8LtV 000 = 00£1 (s310wo1p) 3
ST0 + 8589 oL = 04T «(12i3wop}  a
(s990ds [onba 9) 51 (sednds jonba 9) 0900 o]
T 3ON 39 v
SYILIWITIW SIHONI SNOISNIWIQ

sofind T )o g oling

July 1975 Journal of the SMPTE Volume 84

564



-uBisep auryoews mau ybno.yl Jo uonle YBnolys saip pue sayound abueyd 0} AJLsSITU SAWDA 1 se suornexn}idads
WNWIUIL 3L SPABMOL 3AOLL |jIM SI2INIORINUBL JBY) “J3A3MOY ‘Palediailue s1 1] 'Z 3inby Ul J uoIsUAWIP 4O SuOLIEd1Iads
WAWIUIW 243 133w 10U OP ajgejieae Ajlua.nind swjiy 8bplilies elowed g Jadns BWIOS 1B PaUONNEDd S| Jasn 3yl €'Y

‘0841 OS! u! paij1aads se ped ainssaid abpiilsed 3y 4o jiey 1addn ays Ut A PUE py SUOISUSUID
AqQ paieuBisap 100-1N3 3yl JO 35N MO||E O3 PIYSHGRIS3 UG JARY UIIOU UMNI-JO-PU 3yl JO SUOIEDHIIACS [BUOISUALIP UL Z'V

wiy 2yt o wbua

a1 ur Aljiqeiiea BuiINIOBINUBL 1O SMO((E PUE $SJAQLINU UOHEIYIUAP! J0j adeds SaPIACID O5je P3ACWIAL [BLIALRW 3y "P3ACWa)
51 aJniiede esawed ayl seau paonpoid 60y Byl Jeyl a1nsus 0} Asessaddu aie PaquIIsaP JajIEA pue 19ped| JO sbudl YL LY

X3INNY

‘PAUIBILLRL I © 4 UOISUBLWIP “Y3dap YD10U 3yl papiroId
w)ij 3y JO pua 3y3 03 pualxa PINoa yibua) yolou ayl 18y} O
X Wniep ss010 10 yoeosdde Aew ‘g uoisuauip AQ paijoads
‘yolou syl yo abpa Buijen ay) yibus] YOlOoU WNWIXEW
e Aj0ads 0) paau |euoiiduny ou s a3yl yibua yoiou
WNWILIW € 3UNSU3 0] WNWIXew e se passaidxa st g aunbyy
Ul UMOYS YDIOU UNJ-O-PUS B JOj g uoisuAIWIQ Gy

‘winwixew (Ul 100) Ww £'0 40 snipes e aaey
ABW $3YJI0U Y} JO 5I3UJO3 IPISINO pue 3PISUI AYL Y'Y

-abp113482 341 4O WISIUBLIAW |BUIIUT By}
ul y3nou ays 4o abps ayl buibbeus Jo Buiyned o Ay
ayl aonpas 01 pue sabuly Bursuas-eiswEd By 4O Anud
AL 21€31{108) O} 3JB PUE YIIOU UNJ-JO-PU3 Y} JO WONOQ pue
doy i 01 Ajdde wNwiLiW OF 4O SINO Pajj3rsq 3yl €'Y

(3) GL61-¥20€ OSI

‘woriedijdde s1t 03 Buildnlsa. se paIspisuod aq 10u
J1eYyS p LOISUBWIP JO dO3 3Y1 12 [3A3q 3Y) 'JIASMOY 7 3Inby
J0 suoneaydads ayl yim Ajdwod o) adidesd ul punoy
133Q 3ABY YDIOU 1N0-1ND UoeI043d 3Y) JO SUTISUBWIP 3y)

*U0118D14199ds € 10U St PUR 3IUBILIAUDD
JO J311BW B SB UMOYS S | uoIsuaUND AQ pauyap se
Y910U 1N0-1N0 uo1IEJOpad By} U UMOYS SE JN2 P3jjaaag ayy

‘ury ayd 30 sbpa syy
01 Jejnaipuadsad Ajjeuiou $) pue Yyolou 1n0-1Nd uo1eI04Rd
3yl jo 26pa 1amo| 3y Ag paysiigeIsa st X aul| wneqQ 2

-ajqer
ay) pue g ainbiy U1 paiy1oads se aq ||eys suoisuawIp 3ul L

SUOISUBWIP YION — T 3H6NOIL

HJLON NNY-40-ON3 = |y

(=

0 uonANQ

v

uw gg'

g
\| S¥ xJ
i

Sy 38 ..
Tvess
ww g0 ‘U 080 4
020038410 050 7 25'% 3
i 6500 “uw 05'L a
TxBw 2Z0'0 Xew gg'Q 2
Xew Z10'0 ‘xew Qg0 ol
WWZLIZo ‘uw 8E'S o
w _, [TTFT) uasuswI(]
i
4
‘U oom‘ m
D |SARR Wiy
aﬂ

SIHILON NNY-J0-ON3 ANV LNO-LND NOILLVHOIHId 4O SOILSIYILIVHVHI ANV SNOISNIWIA ¢

»

= HOLON 1AD-1N2
NOILYHOSt3d

(3) GL61-¥20E OSI

565

July 1975  Journal of the SMPTE Volume 84



*apgeabuey.iaiul 3q sasodand (89110€1d |12 20 |HM SUOSUBLIP JO WaISAS 133118 O3 IPeU Sy pue
[ews 258 $20URI441P Y] “SUOISIIALOD 138X 10U 33e 53NBY, YL ‘SIIURISUL FUIOS LY "WAISAS UIUL Syl BUISN SALUNGD O JO 3INIRIT AP MO|I0}
SUOGUBLHP YOU! Ul ApEjIWIS pue ‘WalsAs HJlaw ayl Buisn $310un00 jo a30noesd ayl LOAN PBsEq 3J8 AQEY M Ul SUDISUBUNP DML R Z

aq PINOYS Pasinbes uoLRedRs [BN1Je ayl “reudlew Jnaubew jo sabpa sayieay

‘BunIeed Jnaubew ayl Ui Builips Jwsad 03 S8 05 PASESIOU! 3Q
Arw ¥y puB paseasdsp aq Asw ) pasisap y ‘LBLL ‘PAsN 51 BA0GE PAUOIILAL FCISIS MM 3yl 18y JUBAD 3y U] “301R.d AJOIRIOGE] AQ PaUILIIALD

InOYIM

leuon W Siy

10 SINAWANNDII 3} ViYL BULLLS JNLIST O JUBIIYNS 3G PINOYS 5ad1AS 2Y) UBIMIAG :o..-‘_unua .o E:oEm aif} ‘Pasn .8 sALIS OMY | “Tueipe
4@ A3yl 3sym sadins aleredas Om) JO 301LS apm 3BuIs @ Jo asn Ay wuuad sadiis aouejeq pue sadis Bulpooas Gyl JO) SIOURIRIOL 3Y) |

(Ul GZO'0} UKLt GEY'Q UL J3{[EUIS 3G JOU [[EYS SUOISUBLND
W PUR N PaIRIaLID 30 nEd YOS UBIMIAG FULIBLIP AL ‘T pue
P En E T Tay by iy uo saouessiol a1 Buipumsgamion

S$310N

£000 5 £B6°0 800 5 (0'5Z YA
£00°0 7 6£60 800 5 LLVE *n
2000 % ¥82 1 50'0 7 29'2€ N
2000 5 £SZ°1 SO0 ¥ ¥6'IE O
£00°0 5 ££9°0 i 9007 01°LL €
£00°0 + 199°0 800 ¥ 6L'9L £n +
200°0 ¥ 0L6°0 S0°0 ¥ p9'yZ En o
2000 ¥ £96°0 S0°0 % 96'E R w
£00°0 ¥ 6SE0 20°0 ¥ Z1'6 Zh
€00°0 7 LVEO 800 7 18'8 tn
Z06°0 ¥ 959'0 S0°0 3 99'91 N !
z00°0 ¥ 629°0 ' S0°0 ¥ 86°GL I
€00°0 * SO0 80°0 7 pU'L ta T
£00°0 = ££0'0 500 3 ¥8'0 ‘n A
2000 ¥ ZpED 500 3 89'8 K tn |
20070 3 S1£°0 $0°0 < 00'8 o 2y b |
-] |
Jeunwou £ /g1 |BUlLOU G6'PE 1 4 7 ! !
-] )
ur ) ww e} N\. o) W
! 2z :
Ny
o
[ _
.
n xm 3l =
o H
| =
abpa aduarajay &) —
=
y ] T
1 €

ol 0D O O )

sadius adueeg

=AM,

sadins piosas asubey

{3) SL6L-L96Z OSI

"LZOE OS| 03 WI0u0D |leys Buinys
Jatye wily Passadoad ayl O SAUNIE3) [EUOISUAWIP Y] Gp

“Ud3105 AAL UO1IIB|43s B OIUO
uoisalosd U0y 102.1p Joy pabuelse waisAs uondsioid e w
PISN UBYM 30IN0S 14BI) B PIBMOL 2Q |IIM 1S UBUM LDIUM
wiy 3y 4o apis 3yl 01 paidde aq |leys sadins Yl 'y

“{ut 8 000°0) Ww HZO'D PaedXa 10U |(eys adins soueleq
pue piod21 puUNOs dnaubeuwl AP O SSBUNNYL AL £V

-adlls PJ0J31 PUNOS Ayl se UOoIISOdWOD aes 3yl
3ABY [BYS PUE SSIUNDIYL SWES 3yl 3ABY A([RUSSSI PInoys
sadisls adueleq ayl Wiy wiw g s ayi jo sabpas om:
1B SSaUNDILL 3yl 321[enbs Aj2A11D2343 01 paidde aq jjeys adias
asuejeq  ‘(ur 2 000'0) W GO0 UeyYl 210w Aq wiy Ayl
0 SS3UNIIYY 33 S3se3IN) 3diS punos Jnaubew oyl §1 ZY

‘3jqes
3y pue aunBy ayy ul ueaib se aq eys sadins aduejeq pue
sadiils punos onaubew ay O LIPIM PUR LONEJOL YL LY

ONIdIE¥LS NLINDVIN 40 HLAIM ANV NOILVIOT +
‘00t OSI

Ul paiyoads SudWaNINbD3s 3yl 01 wuoyued jjeys Buniys
J3lge Wiy Passadosd 3yl O SaIneay [BUOISUSWIP Ayl Z'E

-yjesp 30 Ibels syy 1B JUFsed 1Y (L

"PLLE QS| Ul UIAIB suOeD!}19ads
3yl 01 WIOJUOD [{BYS 3I01S W1y 3 4O SUDISUBUIP 34 |'E

ADOLS W4 €

11 Suorsuswp une
-10p43d pue Bunin) — (0-£-§€-1) S 80AL ww g paieioyad
wity wMd-uonow uiu G — Aydesbojewsut) ‘viLE OSI

P UIpim pue d — SJuLid a1n3010-vonoW
SadAy EEm uo bgou.ﬂ punos so4 sdeb peay Buipiosas
pue  sadips ) W — Aydesb 2 “LZOE 0S|

‘suoisuawip Bunieioyiad pue Buian) — wily yo0is med
asmpid-uotow § aA4 wiw § — Aydediojewaur) '00L1L OSI

$3ON3H343Y 2

"00LL OS] Wim SutAidwod
wiy aumoid-uonow passaocad § adAl ww g o1 Buitiis
wianbasqns 104 O pue 7 ‘G ‘g ‘{ uonedo| le suonesopad
YiIm HG-S adA} W g palesojiad y201s mes damaid-uonow
ww Ggg 01 paydde sadins onsubew sy jo sainiesy
JeUOISUBUIIP  3y)  S3y102dS  pJEpUBIS  |BUOIIRUIIU|  SIY]

NOILVIiITddV 40 1314 NV 340DS L

SUOISUBWIP YIPIM pue suoilisod — (0-£-G-€-1)
HG-S 8dA] wuw g pajesoysad wijly ainydid-uonow ww Gg
uo spi023aJ punos 1o} sadis a13aubep — Aydesborewsul)

(3) S£61-£962 OS!

QHVANVYLS TYNOILYNYILNI

July 1975 Journal of the SMPTE Volume 84

566



