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1. Scope 3. Reproducing Speed Y| OIRECTION OF
E LM TRAVI
1.1 This standard specifies the latera! positions The recording shall be made so that the audio §S‘£ g&: \ "

and width dimensions of the recording heads for
two 3.81-mm (0.150-in) magnetic audio records
and a control track on 16-mm single-perforated
magnetic recording film.

1.2 This standard also specifies the reproducing
velocity of the film travel.

2. Audio Record

2.1 The lateral location and width of each mag-
netic avdio record shall be as specified in the
figure and table.

2.2 The recording sholl be made so that the
azimuth of each record is at an angle of 90° = 5
to the reference edge of the film.

2.3 With the direction of travel as shown in the
figure, the magnetic coating shall be on the sur-
face toward the observer.

records will reproduce properly ot 24 perfora-
tions per second (approximately 11m [36 ft] per
minute or 183 mm [7.2 in] per second), which is
24 frames per second.

4. Track Usage

4.1 For recording single records, the center track
position shall be used. However, for international
exchange, interchangeability is facilitated by
placing identical information on both tracks.

4.2 For recording stereo programs, the center
track position shall be used for the left-hand
channel.

4.3 For recording two languages, the center
track shall be used for the primary language and
the edge track position shall be used for the sec-
ondary language.

4.4 The control track shall be used for recording
other information and for address systems in ana-
log or digital form.
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HEAD GAP
CENTERLINE OF

CENTER RECORDING
AND REPRODUCING HEAD GAP

CENTERLINE OF
EDGE RECORDING
AND REPRODUCING HEAD GAP

Dimensions Millimeters Inches

A 0.46 = 0.05 0.018 = 0.002

B 7.95 = 005 0.313 = 0.002

C 13.89 + 0.05 0.547 = 0.002
+0 +0

D 381 7 0.10 0150 0.004
+ 0 + 0

E 071 * 0.10 0.028 0.004

F 5.95 nom 0.234 nom

G* 13.45 nom 0.529 nom

H 15.95 ref 0.628 ref

*Di ion G devi from dard conversion procedures to reflect

the practice in countries using the English system.

PH22.210M

RECORDING AND REPRODUCING
HEAD GAPS IN LINE

' CENTERLINE OF CONTROL
l—— RECORDING AND REPRODUCING



AINO INIWWOD 304 aIHSIIaNd SI TVSOdOUd StHL

*paads Jajund jo uoyozi|Iqos pusad

0} }oDU} J59} Ay} Jo poayp wyy pasidsun juardy
-jns aq ||oys 343y "paNIaYd Buraq wajsAs ayy Jo}
SUOYIPUOD PJDPUD)s J3pun pado|aAap PuD pap.od
813q|PYs L'y Ut P3QUIISAP YIDN §s34 3YL 1°T°Y
SjuaWAINSDAW 58] TP

awy
Bujuuns jo spuodas ¢| inoqgp aptaoid jioys uoy
-29s siy} 40 yjBuay 3y} "P10331 OIPAD pajBINPOWUN
‘Pasiq D Yiim PIPI0IaL 3 [|DYS € OIS £ Y
awy Bujuuni

O spuodas G| inoqo aplaocid ||DYs uOHIIS Sy}
10 4iBua| ay) "p10I2: OIPAD P3jOjNPOLIUN ‘PIsOIq
-un uD YM PIpI0dRL 3G [|PYS g UOHIIS ZT°LY
“UOHIOISIP JIUCLIIDY 94 G UDY} 553] SADY

{[oYs uonas siy} ‘pasnpoidal usypp “swy Buluuns
JO spuo3as g| noqo apiacid |[Dys uoyISS SIY Jo
YiBua| oy "|oubis 33Ua1343. Y} SO IAIIS ||DYS PUD
UOHDINPOW [Ny JO 9408 D PapPI03I ZH OO jO
PJ032J OIPND UD JO JSISUOD [|DYS | UOKISS 1° LY
+days ybiy

swos ayy o pajuud puo Buiyss jusind-dwo)
awos 3y} 4o @3uanbas up papiodal ‘SUODIS Sy}
JO iSISUOD |[DYs oDy 4S8} BY) YPPI) i3] L°p

poyiow isal ‘b

"8L61-0V"TTHd ISNV ‘siulid 8503
-9) 94NPIJ-UOHOW WW-GE UO SPIO33Y punog
siydoibojoyd jo paadg Bupnpoiday puo suots
-UaWI(] ‘UOHISO PADPUDIS [PUOHDN UDILBWY

SZ61-Ly"TTHA ISNV ‘siulid 3inid-uoy
-oW ww-9| uo spiod3y punog diydosbojoyd
JO SUOISUSWI] PJIOPUDIS |OUOHDN UDdLIBWY

sa8nd 9 jo | oBnd

PADPUD]S SIY4 AQ PAIDN|DAS 5PI0dS
olpno o} 3|qo31ddo 210 spaopunys Buimojjo} ay|

spappunyg djqoiddy ¢

*ssaulsiou jo uoissaidw) aaydaliqns ayy
PUD 01DJ 3510U-0}-|oUBIS PaINSDIW By UBIME]
juawoaibo apiacsd of junown paquisaid o Aq
snyosoddo Bunnsoaw ayy 4o asuodsais Aduanbaiy
Y4 SISYD YIIYM JIndID Y jdompaN BunyBiap

*Buisoiq uolInpal-asiou
ou ypm pun ‘1apiodas oipno iydoiBojoyd ey
o} yndul ou yum papiodas Pi0ai OIPADR DAID-3|q
-DUIDA Y "P039Y OIPNY Pajo|npowun ‘pasoiqun

s

19nposdal ayy o indyno asiou ay| *asION WajsAS

('g "395 23g) *sp10234 o1pao sydoibojoyd

sy} jo suossuswip 3y} Buluyep piopunys 9|qod

-1jddo ayy Aq pamiuiad epnyjdwo wawixow ey

o4 |onbs apnydwo uo soy Yoiym pioda. oipno

D3ID-IqPUDA Y "P1033Y OIpny pPaidinpow-A||ng

‘pasn Buisq 1ap10331 sy} Joy 9aydosd

[DULIOU Yjim 3DUDPIOID Ui Pasn Buispiq uoyonpal

-aslou ym ing ‘Jspiodas oipno diydoibojoyd

3y} o4 indui Ou Yjim PapIodds PIO33J OIPND DIID

-3|qOLIDA ¥ "P1033Y OIpNY pajojnpouur ‘pasolg
suoluyaq °T

*spJ0331 o1pno dydoibojoyd paip-3|gpIIDA

WW-GE pPuo ww-g| jo oyos asiou-o)-|oubis ayj

Burinsoaw Joj poyiaw o saiydads piopuoys siy)

adosg °|

WILLTTTHd

spioday olpny >iydeibojoyd ealy-a|qeliep
ww-G ¢ puUe wuw-g| jo oljey asioN o4-jeubig
jo juswainseayy ioj poyjow

P4DPURIS |DUOHDYN UDdLSWY pasodoigd

WOLT'TTHd

‘PIDPUDIS SIYY
YiM 3OUDPICIID UL SPIOIBI OIPND Y4 §O tuawadD[d By
Hwsad oy yb apim st Buy 3y oy p sy ing
‘paydads jou aso Buy yaubuw ayy jo ENTY

Buyoo) aysubow 9y

syaps] diydosBojoyy pup dusubow 104 13PDI] [DSIBAIUL
Y4 Of IAUDISY Wl SINPIJ-UOKOW UC UOHDZILOIYPIUAS

*BuiBuiy Jo spdayya 26pa juaaasd oy
Pasn 9q jsnw ¥I01; PIPIOIAI Iy} UDY; 19PIM 10 UDISUSWID
yipw swos ay jo sdob poay Bunnpoida: ‘piopunis
Iy} Y4im DIUDPIOIID T SPDW SPIEdAI O1PAD SNBuBow uo
SPOW 3G ©f 20 SUOHDIGHDD JO SJUIWAINSDBW UOISIAd )

Yipim dog paoy Bupnposday Ty

D20 PIPIOIAI |ONIID Y} UDYY 19PIM jou 5t aBow!
padojaasp 3wy 10ys 0s ‘3|qisia Butpiodas oy sayow joy}

UNPIg PUD punog ‘g961-GT di PWIDIJ pap ]
J1dWS Yivm 35uopioddo w1 aq piroys diysuoyo|as punos
-aanpid ay} ‘wyy 24oi0das O UO punoj (oUW |pL1oPId
Yitm UOHDZILOIYIUAS Ul PASH 3Q Of PAPUAUL 2ID SPIOIDI
opno usym ‘wjy diydosBojoyd ajosodss o uo st ainy
-21d Buikundwoddo Auy “Ajuo spiodas Joy pasa st wiiy 3y

UOUDZIUOCIYIUAG PUNOG-3InLg *SY

'0861-601°TTHd ISNY ‘Y| P3i0iopad wiif ainpdig
-Uolow wui-gf Io} iq PIRPURIS |DUCHON uD3
-LIBWY Ym 3DUDPIOID Ul apow Ajjonsn 1 PIDPUDIS Syl

o} WE_E._O*COU SPi0334 Oipno 3yl io4 Pasn DG W)y Y|

piopunyg U3y PV

“Spi0232
Ay ubyy JIpim %:D::Dﬂ&..ﬁ 3g pjroys pIOPUDIS Sif
ul p3IAA0Y $pIOdBI 3y} 9s0I2 0} pasn sdo6 poay Qc_mn:w

Spna| 5043 'EY

Asguonb wnwiuiw aiy Ajddo o} uayoy aq pinoys 2oy ‘uors
-uadsns uod [Auoguo> O JO 95 s} Aq 3|GisiA pow g Abw
pioda) papiodat 3y '3|qDIDADUN st poay Buipioss 8yt §

“(wf G| o4 ) U1 9000'0 O
£000°0 39 Ajjonsn | uoydau0d siyy “Guyoos syaubow
piodai §s3) 9y} jo {2144 Bt 3d1mg UOY 1p siys o} Buy
-ppo pup yipis dob ayy Buinsoaw Aq AjpaJiput painsoaw
159Q S1 YIPIm 33043 Yy ‘|GD|IDAD St poay Buipioza) ayy 4

-BuiBuny Bulpiodas ayy Buy
-ua§ap Ul Pud yI04 3yt Bulass Ul Yioq sauutoIdUN Byl
Buta[oau) UOHLINAWIOD UBWSINTOW D $1 2By “Sw|lj 1534
ainpid-uoyow [|o Joy jowsou st 5o ‘aduis so Buuooel ay jo
YIp1m aigs uoyy Jamolios 5t doB poay Buipiodal ay uaym

Yip1m 044 jun Jad
XN[} 4O UOKDINS[DI B¢ Ofut APSIP 5134U3 4 SD ‘2403 10816
r—:\) VU&:wOQE Uﬂ jsnut DAJD EW&OUU.— Wr_— wO ‘—1_\) 0_.—.—

WPIM pao33Y "LV

(+Aguo sasodind uowDWIOUY 105 PIPAIUL $1 4nY ‘PIDPUBIS [DUOKDN UOINIAWY Siyi j0 1od O jou 31 Xipusddy dYL)

xipuaddy

safind ¢ jo ¢ oBog

SMPTE Journal, March 1983

348



WLLTTTHd
ST § Uy 53] aq ||oys ado(@aua ising iy Jo dus-|[0) PUD sl 3Y)
L£0— Tt — £t — vy — e — 99— ooL— veL— (gp) swn
6 8L 89 09 119 9y 9'le YLz (%) 48ddn
£e— Ly — 09— UL— LL— €6 — oeL— viL— (gp) srurry
89 8% 0g L4 A4 14 vz SEl (%) 19mo7
san(op Buyun
6L — £e— 9V — Ls— ¥o— 08— SiL— yeL— (8P)
08 89 &8 I49 14 or 99T 041 (95}
Buipoay joubig Apoalg
@3uaiay9Y apnydwy
00z 0oL 0s oz oL S z L w(5w)

uoyoIng §sing

asuodsay jsing auo] ajbuig
31901

‘ywaad
sdajs JojpAUBHD Sy SO 3JDIS ||} JO 9% 0B 4O JUD)S
-uo> x_._uw.._ so Buippal sy} uIbjuioW O} UOKDIND
{5InQ Y203 10§ PAYSNIPD SIOIDAUSHD B} Yiim OS|D
pup ‘9|03s Juawnusul 3y} woiy AYIBIIP PaAIISGo
6uraq sBuipnal 3y Yiim SI0j0AUBUD BY4 JO U
-gsnlpo jnoysim yioq pawuoysad aq ||Dys sisdi 3y

*Z ®|qoL w uaab aup
{s4nq 8U0} JO UoHLINP Yd0a o} Buipuodsaliod But
-pRal o sjwi| 8y "3|ods ||ny Jo 9,08 40 Buipoas
o 2B pjnom |oubis Apoays sy} oys yans apnyyd
-wo uo o jndul ayj o} paljddo 21D auSy ZHN-G O
sisang 9|6ug :SMO||04 SO 3 {|DYS JUBLIDINSDIW JO
poujew sy} "z 9|qRL ! UMOYS SO aq ||DYS Sising
3uo} 9|Burs 04 13w 3y} o Isucdsas 3yl T'TE'S

15MO0||04 SD ‘|publs ay4 Jo 3n|DA
yoad-jsonb sy o jouoiiodoid uogooipu; aBojjoa
o splaoid (joys sajpwijoA ¥IDD SYL L'T'E'S

1313UljOA T'E'S

]
Buyosyap 10 BuisspdAq Jo subew D yim papia
-oid aq jpys jjompau Buyyblem syl £'1°¢"S

*| 9|qP O UWIN[OD JSDf BY} UL UMOYS 5D 3q
110ys Yiomiau BuyyBiam ay; jo asuodsas jpuiwou
ayy pup sysompau Bulinspow ayy 40 aaInd asuodsal
ayy usamjaq sedudsIYIP 3|qissiwted 2Y) T'L'E’S

‘| 3|qp] JO UWIN|jOd paiyy By}
Ul UMOYS SIN[DA |DILISWNU Y} Y} SIUDPIOIID
ur Aousnbaiy ypm A1oa jjoys yprompau Buyybiam
dIDD @yi jo osuodsss |oulwou 3y L°L'ES

yomaN Bunyblap L'e'g

seBod ¢ jo ¢ ooy

LBy
ul umoys s1 snjosoddo Buinspaw astou-o4-[oubis
s|qoidaddo uy ‘snypinddy Sunnsbaw YD) £°¢

‘Buipoas
$530X9 AJDJUsIOW gp £°( UDY} $59] 3 ||DYS 38y}
‘a|p3s ||nj jo spuyi-oms A|ajpwixoirddo jo Bul
-poaJ Appajs o 2A16 pjnom Yoym apnjiidwo uo jo
induy ayy4 o} patjddo Ajusppns st |publs ZH-000 |
D UBYAA SMO|[O} SD PIUIWISIOP ‘BUIMSISAO BAlS
-S30X3 WOy 9314 29 [|DYs JWjoA Y] T'TT'S

“TH 000 0Z Pu© ‘DOEY ‘000§ ‘0001 ‘001 “S'LE 971 ysow yi auyap

of pasn sepuanbazy eys 4oy Paldads San[on 4o 1509 ) VO YD.E
SnuieBo| B vo uoyojod dyu JBaLI| A PaLISIQo S| AJUBLA} TIY ],

N|
£08'Z + 2w — g8y — 000¢ L

00¢ = e — 8L — 0°000 0z
59l =+ VAN gLl — 07000 9L
07l = €6 — 601 — 0000 ¥
=0Tl = (] 9¢— 0005 Tt
<080 = 1+ §T— 0000 0L
1090 = 1ot — §v— 0'0006
«0F0 = yLiL— 8§+ 0°0008
070 = 0zL+ ¥e - 0'001L

000 v+ 99— 0'00€9

050 = L+ 19+ 0°000§
£05°0 = oL+ 6%+ 0°000%
050 = 06— ye—+ oo0sie
=05'0 = 9T 00 00002

050 + 00 9 — 00001
<560 = &L— SL— 0008
*0L0 + 8L— ¥eL— Qooov
+680 = 8elL— véL— 0'00Z

0oL = 86l — st — 0'00L
«0F'( = €T — g6 — ae?

002 = 66T — §'GE — S'Le

(ap) (@p) (ap) H)
supnsajo) asuodsay asuodsay Asuanbaiy
22 WYV NIDD
aain) BuyyBiapy
L 39

WLLTTTHd

olnYy asioN-o4-jpubis 40} snininddy Burinsnay

1By

NHOMLIN
¥3LIWLTOA OV [~———— g\ iHgiam [ ¥33ng08d3Y

*9{ D35 ||} §O P4IYI-3UO {SDI| 1D JO UOKDII|JBP J3jal
© 9502 [|IM S|DUBIS 3SI0U By} Ok Os AjAlISUSS
JUBIDIYNS DADY {|OYs 4] |OUBIS PaKyI4daL 3y} jO aNjDA
abo13AD 8y} 0} |puonsodoid uoyoalpul 96oyj0A 0
apiroad ||oys Jajouos WYY /10D 84l 1°T'T'S
13j8WioA TT'S

‘yjosi

Buynayep 10 BulsspdAq jo subdw O yym papla
-oid aq Jjoys yiomiau Buyybiom oyy €°1°T'S

‘1 9|GOL JO UWIN|OD §SD] BY} Ul UMOYS SO B
[[oys sHomiou BuyyBram ayy jo Asuodsas [puiwiou
ay4 pup y1omysu Bulinsosw ayy Jo 3aInd asuodsal
0_.: usamisq mOUCW;@mtT O_n#mm_:.twﬁ 0.._._. b Al b Al
*1 3|qo] jo uwnjod
PUOISS SY} U] UMOYS SBN|DA [DILIBWAL BY} Yim
a5uppI0230 Ul Aduanbaly yiim AIDA ||OYs SJomIaU
BuyyBiam ayy Jo ssuodsas [puiwou 3y [°1'T'S
ydomsN Buuybiopm, 1°Z°§
*| 614 ur umoys
st snypspddo Buninspaw asiou-o-|pubis ajqojdas
-0 uy 'sypupddy Buunsosw Wiy /dIDD T°S
“ynsas ayt Bulalb ueym pajols aq [joys pasn uaw
-ainsoaw jo ad4} ay) ‘painduod aq youund pue
juaI4p A|pIsuab s10 swajsAs Bulinsoaw omy ay4
uo apobw mmcmmvows ay| "asiou ww_DQE_ WO sjunouwn
jupditubis SUIIUOD PaINSDAW 3q Of WaysAs Ay}
usym apoW aq PInoys sjuswaInsoaw Y1) adAL
¢
ur pagquasap si Wayshs ay| "iajewijoa asuods
-a1 yoad-isonb B puo zH EOQL #© uPB Ajun
i pomiau BulyBiam o JO sisisuod y157) adAL
‘76
u} paquasap S1 wWaysAs 3y "19awWyjoA ssuodsal
a60JAD UD PUD ZH QOOZ 40 UILB Ajun yum
1211 BuyyBram o Jo sistsuod WY /¥1DD 2dAL

:pasn aq Apw sad1ASp
Burnsoaw o sad4y om| sa31asQg Bunnsosw |*°§

juawdinbg ysa1 ‘g

*SolDI
asiou-oj-joubis Yanu oipno By yum papiodas
8q [|OYS JUBWIINSDIW OYDA 3SI0U-O}-{DUBIS WaysAs
ayy ‘494paub s| JaraydIym ‘oypl Bsiou-of-|pubis
paipjnpowun ‘pasoiq ay} 10 OlPs 3s|ou-04-|pubis
pajojnpowun ‘pasoiqun sy upy} J3oalb gp O
{SD3] O JOU SI OHDJ BSIOU-WBYsAs-04-|oubis ayj 4|

*SHOA U] 9SI0U WAYSAs JO [3A3[ |PUBIS By} s1 A PUD
SHOA Ul | UOLDBG JO [3Ad] [PUBIS Y} SI 1A 219yMm
A
A

PZ+——-600z =2
1SMO||0} SO P34OJNd D2 3q
Jloys “sjaqrasp u1 ‘(D) oyps 9siou-wdyshs-oy-joubis
ay] *aupjd wjy ay4 Joau Jo jo padp(d Jayiy Aysuap
-[oanau 0 © pud ‘uo siojow dn-33p; puo Bul
-AUp jjo ‘uo dwoj J3yoxa 3y} Yim snjosoddo yssy
paiinbal sy} Yim painsosL aq |(DYS ASIOU WDISAS
8y} ‘spuswaINSDAW 3A0qD Sui Buimojioy £ TP

"SHOA Ui € UOIDIG JO [3A3] |OUB|S By} 51 t=A PUD
SHOA Ul [ UOHIAG JO |3AT| _c:mmm Y ) A BuBYM
n,>
_ Bo, =
m_um+7> 102 =4

“SMO| |04 s Umﬁo_:u_OU vﬂ =Or_w .m_wﬁ_umv ui
‘() oyo1 8siou-o4-[pubis payo|npowun ‘pasolq 8y
*SHOA Ul Z UOIIS 4O [aAs) |DubIS Yy sI A pup
SHOA Ul | UOK33G JO |aAa) |OUBIS Byy si 1A B19ym

4

A
- B —
e - B0 =V

'SMO]||0} SD PAIBNJ[DI 3q |{DYS .m_on_um_u ur .A<v
ooy 9510u-0}-|pubis pajpjnpowun ‘pasoiqun ay|
jsomiau BuyyBlam ay) yium pansosw aq ||oys
€ PUD Z SUOD3G 4O |943] |DUBIS By puUB ‘Jiomjau
Buyybiam sy} ynoyym painsoaw aq ||pys (|oubrs
aduasaal BYy) | UONd3S JO [3As| |oubls ay) (pg
yBnouyy | °G 395) 'snypsoddp ysay pasinbas ayy yim
painspaw aq ||pYs 133npoidas ay} o ndino sy
puo ‘pasnpoidar 3q [joys ¥I044 153} Yl T'T'Y

sefind g jo g 96nd

349

SMPTE Journal, March 1983



WLLT'TTHI

uawdinbs ajqopIDAD Aipoal siow yum pajusw
-sjdun Buiaq Jo aBOUDAPD By SOY POLAW WIV/HIDD
8y "sjuauodwod aassjndus UIDJUOD JOU S0P PUD WICHUN
SI [oubits 8510U By} UBYM n4BSN PUD AAIISYD aq 0} pabpnl
St g°G uf paquasap 3diasp Butinsosw WiV /HIDD 941 ‘9V

n di

] 910U Y} Uaym

'8261-Z89%
voyopuawiwodsy DD ul paymads Luanbay yoo o
asuodsas ay} wosy PaIIDIGNS 24D GP §°¢ UFYM TH OO0 4O
U1oB Aun @ADY OF PAYIPOW UBSQ SOY 4 SUNSIIY) BWwDIB
014 punog uo puo swasAg Buipioray-punog i ‘Buysed
-pooig punog uy astoN Aduanbaig-oipay jo Juswansoay
‘8L61-2-89Y uoliopusWWdaY Y| U1 paydads dusiepo

Aje1radsa ‘suotpuod |0 sapun P01 olpaD rydosBojoyd
§0 soups asiou-oj-publs Butisoaw Joy poysw Jsaq ay)
2q 0} pabpnl si £'¢ ) paquasap aaasp Buunsbaw ¥5)
Y] '8261-T-89F UCHDPUILWOITY YIDD Yum uawaI60
ut 51 €6 ul paquasep snjosoddo Buninsoaw Y1 Y] gy

YIPIM vouD|npow
T Byg

2W +'W = HLQIM NOILYINOOW V101

WL .

-1oy> BuyBram ayl wouy paap 51 7| 91GD) JO € UWINOd Ul
usAI6 “Jalaw WYV /410D BYi Joy sand BunyBlam ay] py

“p°G ut pasinbai so asuods
31 fouanbayy ayy o} ajqussod jou 51 ) “as04aiay
‘usjy i34 [9A9) [oubis o Lsuanbauyinw ¢ adA) ww-g
UD BulquIsep JSIX@ MOU SPIDPUDIS OU '18ASMOH S350y
opno sydoiBojoyd § 3dA | unu-g ol ejqo3)iddo ospo st pio
-PuDis sty ul paquasap polaw Bulinsosw J1s0q ayg ey

vy
paquasap so payddo aq pinoys 10104 UOYIBLIOI b ‘paiD|
-npow 9,08 tou si [oubls aualsgal Byy i Wity 1584 |aAS)
|ouBss ajqodYddp 3y uo paunuod Joyi aq Pjnom |pubis
@ous19j91 3joudoiddo UD ‘asD3 D Yans ) "PI0ds) CipAD
apjnotpsod D 4o ouDI 3510U-03-|DUBs 3y} jO JUBIAINSOIU
D yim uoydunluod ut it Bupow inoyim Jaanpoidas ao
0 sopalord © jo oyos astou-of-joubls waisks ays Jo Jusw
-2inSD3W © oW Of SIWYIWOS SjqoIISap aq Apw i Ty

“Aopt
-wis PaIo[Nd[nd SI YI0N [DLIAD}IG-JONP D 0} YiPIm Uoy
-pjnpoW 9Y) “HILH OIPND DIID-I|YONIDA |PLIAD]IY D 104
°Z "Bi4 ut pajoysnjp so ‘sapnyjdwo UCHDINPOW B4 4O wWwins
ay; 51 joubis 82u31a43J BYi JO YIPIM UOLDINPOW [DI0} )

"jouBls 93U3J348. BY) JO YIPIM UOHD|NPOW |04}
ayy s1 I puo ﬁ.oum‘_ olpnon vﬁv.:vo&.»::m Y jo yipim
BYL S TAA SI9GIOSP UL L0[ID) UONIBLI0d By St D BiBYm

M

Mx80

‘0P asiou-0i-joubis painsoaus ays

4 pappo 3G P|noys ‘smojjo} 50 Pandwod ‘104304 okl
-10> © ‘UONHDINPOW ||R} JO 9408 UDL} JSYIC 1O PAPIOIS St
|oubs 9313431 3yt §| 'Ly Puo Z'Z°y uf suononba ay; jo
4203 U} oyups 8510U-0)-joub)s painsDsw ayi o) pappo uayy
o gp Z "§o04 oipnp paibinpow-Afny O 4O IOY} Of [9A3|
|oubis @uaiajes eandeya ayi Bulg o] -uoyoNpoWw ||ny
J0 94,08 10 Papi032s aq [DuUBls 33UsIa4as Ayl Joys sasnbas
{°1'p "UOLOIAPOULIBAO B|qDI31I02UN JO Aypqssod aiy puo
UOIUOISIP JIUCWIIDY PajuDMUN Jo uoudnposd yi Ploab oy
43P0 ul “13A3M0Y ‘PI0I3L OIpND paid|npow-Af|ng © s pio
-PUD(S SIY4 UL Pasn [9A3] |DUBIS 92UDI3JB1 SIS AY) LY

Bojoz =2

(4juo sasodind UolOWIOLU 4O) PAPAPUL 31 INQ ‘PIDPUDIS [DUOKDN WOLIBWY Siyt JO 1Od D jou 5t xipuaddy L]

xipuaddy

sabnd 9 jo g sBoyg

WILLT'TTHA

00— fi— §§— (&P
ool z8 (29 (%) iy saddp)
g0— 6T — eL— (ap)
vé L 54 (%) Hwiry samo7
sanjop Buynun
§T0— €T — y9—  (8P)
16 173 14 (%) Buipoay (publg
Apoayg aduaiajey apnijdwy
ool ot z (zH) Asuanbaig uenyaday ising

asuodsay jsang-auo] aayyadoy
€991

‘asuodsad Jajaw swi sny 0 JO
asuodsal 95013AD UD Jay}d 3ADY [{DYS PuD yiom
-jou BuyyBiom ou aapy |joys 4aanpoidas ayy Jo
ssuodsas Asuanbaiy ayy Buisnsbaw 104 pasn 13jew
3y "soyDJ as10u-0}-{DUB)s sy} Yim Buojp papiodas
aq jjoys Jasnpoadas ysay ay} Jo asuodsas Aouanb
914 ay} ‘UoLBYID Iyl J9RW jou saop Jadnpoud
~21 453} 9y} § "gP T snulw 10 snid [3A9} wiofUn D
1o ‘piopunys 3|quayddo ayy Aq paquassp so ‘wily
isay Asusnbayypw b jo ssduanbayy o Bupnp
-oidas jo s|qodo> aq |jpys sednpoidar isap ay)
'sp103a4 Olpno dydniBojoyd sy Jo suossuIWIP
a3y Buiuyep piopuoys o|qoaliddo ayy ur paquds
-ap sp 3q |oys Jednposdal 53} ay} Aq pauupds
wjy Sy jo opaio sy -s9dnpoiday s8] S

*a|p3s [jny Mo[3q GP 01
pub Z usamjaq (gp 0 10) A G£Z£°0 o4 Buipuodsa.iod
UOHDIIPUI 3Y; YHMm P OF 503 0 Jo abuni p3ypiq
-I|03> D 3ABY PinOYs 2j0s Y] "GP 0 40 A §ZL°0
40 Buippai D JAI6 |DYs ‘UOHIOISIP JIUCWIDY [DIO}
9% | UPY} 53] BUIADY ‘sua A G//0 40 SADM 3ulS
ZH4-| Jo Joubss pndus Apoays b yoyy 0s payvIqgld
8q |[PYs juswnysul Y] UOUDIGYLD £°T°E'S

Buipoai sseoxa Aoy gp £'0 upyy 59|
aq |[oYs 319y} ‘gp 0 20 A §/£°0 Jo Buippas Appays
0 aa6 plnom yaiym apnyidwo uo o indul ay; o}
paiddo Ajuappns si au0y ZHj-| D UBYA :SMO|[0}
SD PainsDaW ‘BUIMSIGAO BAISSIOXD WOy 2344
aq [joys adiaap Bulpnai ay) ‘Buimsisa0 9°T ¢S

‘pajou
S) UOKDDIPUI Ul SIUIIBYIP BYi PUD P3SISA3L SI
jouBis yndui ays jo Apupjod sy "9|D3s j|n4 O 9408
Jo uoyo3ipul uo Bulaib spnyijdwo up 4o ‘spow
BunyBromun ayj ui indu; oy o4 payjddo 310 sasnd

uc_amﬁo—uwu SW-| Painjos| :sMmojjoj SO pasnsoau .

‘dP §'0 uPy} 493096 3q JOU ||DYS PasIaA3I St DU
-Bis o1ewwAso uo jo Auojod ayy usym Buipoal
ul ddusBYIP BY| ‘10413 ANGIsIoNdY §°T'E°S
abupy

Yo0a 10y pajoadal st §sap Y| gp | = 40 93UPI)O}
{14940 up ulyim sdays Bulpuodsauiod Aq sspasd
-ap Aay; yoy 3o9y> 0} paarsqo o sBuippas
ay} a|Iym gp OZ 40 [Piol © Aq sdajs ul pasoan
-ap sl ssing suoy sy jo apnpdwo syj -usw
-nipsul oy} Jo 3Buos aAlsuas sow ayy Buisn Buy
-poas 3|pas-||ny BumB apnydwn ub jo yndur ayy
o} paijddp 21D UOYDINP PUOIISH|IW-G"( 4O Sising
3UO} ZHY-G PAID|OS| :SMOJ[O} ST PAINSOIUI 3q [|OYS
Apoodos poopea() ‘pajolodiodus aq Abw yoym
aBDjs Jnjiuis 10 J1wyi1b60o| AU JO MDJ 3y} JO LY
-uaja1 o} puo sabnys Joauy] ur Buiddy)d jo exuasqo
ayt 0} yioq s19431 , Ayoodod poojiaso,, wiay ay)
*$104DNUIYD Y4 JO sBUIYES ||D {0 OIS dyy JO Uol
-DIIPUL WNWIXDW 3y Of padsas yim gp 0T uryl
asow aq p|noys jas Bulnsbaw ay} jo Ayoodoa
POOJI3A0 3y| "SISHAPDIDYD PDOLIBAD P'T'E"S
's3BuDI ||D UO JIUDIS|O4

UIIM 2 [[OYS JHSIIDIDYD 3y} N SIOIDNUILD
ay} 40 juauysnipo inoyjim pawioyiad aq [|oys sisay
ay] ‘g 9goL Ul UBAIB 31D Aduanbaiy uoyyedal
Yo03 o} Buipuodsasios Buipoas ayj JO spwif ay)

*a]03s |[N} JO %08 §0 Buipoas o
anB pjnom [pubis Apoays Y iy Yans apnyjdun
up o ¢ndur ayy o} paijddo aq ||oys uo} ZH-G
D JO SiSING PUOISI|[IL-G JO SBLISS Y (SMO|[O} SO
51 JUSWAINSDIW JO POYYSW 3| °C AGD] Ul UMOYS
sp sjsing auo} Ayyadal o} puodsa ||pys I
ay] ‘sising auo] aannaday o) ssuodsay ©°T'E'S

sobod ¢ jo y sogd

SMPTE Journal, March 1983

350



£861 yoieW ‘1euwnor J1dws

Lse

Page & of 6 pages

A7. One possible network for the realization of the
weighting characteristic of Table 1 is shoawn in Fig. 3. This
network is derived from CCIR Recommendation 468-2-
1978.

A8. Some voltmeter amplifiers may clip the signal if the
noise reading approaches full scale, giving incorrect noise
readings. If possible, the noise reading should be made

below two-thirds of full scale. Also, in order to increase
the accuracy of the measurement, the noise reading
should be above one-third of full scale.

A9. The objective of the measurement in 4.2.3 is to ensure
that the noise of the system is ot least 10 dB lower than
film plus system noise, thus ensuring the integrity of the
film signal-to-noise ratio.

600 N i2.88mH 32.C6nF 26.44mH
: M o
9.2\ nF 3147 nF |
T
— 0 © Z:6C0 N
Fig. 3
Sample Weighting Network

PH22.211M

INTERNATIONAL STANDARD

1SO 1019-1982 (E)

Cinematography — Spools, daylight loading type for
16 mm motion-picture cameras — Dimensions

1 Scope and field of application

1.1 This international Standard specifies the dimensions and
characteristics of daylight loading spoois of nominal capacities
15 m (50 ft}, 30 m 1100 ft), 60 m 1200 fr) and 120 m 1400 ft) for
16 mm motion-picture film.

NOTE — The dimensions spec:freg n this Internationa: Stancard are ir
substantial agreement with those gwven for microfilm camera supply
and take-up spools 1t 1SO 1176 (see the anrexl

1.2 Spoois for high-speed cameras should be carefully
balanced and are not necessarily covered by this International
Standard.

2 Reference

1SO 1116, Microcopying — 16 mm and 35 mm microfims,
spools and reels

3 Dimensions and characteristics

3.1 The spindle and keyway holes shown in the figure shail
be incorporated in both fianges’ and shalt be atigned. |Some
faboratortes use 35 mm rewind equipment for winding 16 mm
film; often the spindles on this equipment have long keys.) A
second keyway, in the corner of the spindle hole oppaosite the
required keyway, is optional, but if used, shall be incorporated
in both flanges.

3.2 If rivet heads or other fastening devices extend beyond
the outer surfaces of the fianges, they shal lie at a diameter
larger than the minimum A diameter and shall be within the
boundaries defined by other portions of the volume of rotation
diagram.

3.3 Dimension F refers 10 a slot in the spool core for at-
taching the film. The slot sides, starting )mmediately adjacent
to each flange and running a minmum distance 6,0 mm
10.24 in} from each ffange toward the other, shall be straight,
parallel and 0,7 to 1.5 mm {0.03 to 0.06 in) apart. The slot sides
may diverge over remaining (centratl portions of the slot

3.4 Dimensions / and J. represent the thickness and effec-
tive thickness respectively of the spool within the A" diameter
area which is centred on the spindle hole axis of each flange

3.5 A reference plane of rotation for each fiange s defined by
a plane perpendicular to the axis of the spindie and comncident
with the surface of a fiat 15,0 mm {0.59 in} diameter support
which is in contact with the flange and centred on the spindie
hole axis of the fiange

The dimension P is the distance measured outwardly from thes
reference piane? of rotation to the farthest piane of rotation
descrived by any point on the flange outside the A diameter
area when the spoo! is rotated on an accurate, tght-fitting spin-
dle. This includes rivets or other fastening devices, variations in
flange thickness, flatness, and lateral run-out of the flanges

Selection of a dimension P value is dependent upon the
thickness of the material used for the flanges. According to the
flange material thickness .

al the K diameter area may be depressed iwith P greater
than zerol, or

bl the outside surfaces of the flanges may be ftat fram
spindle hofe area to periphery lwith P equal 1o zerol. or

¢t in the case of flanges made of very thin materiai, the
A diameter area may be raised rather than recessed ieffec-
tively, P less than zero).

3.6 The maximum effective thickness of spools tincluding all
the characteristics mentioned in 3.51 outside the A’ diameter
area has not been stated because it is a functon of @ spoo!’s
specific J; value between the 150 mm {0.59 int diameter
reference zones on each flange. The largest overall effective
thickness, however, will be /. + 2P, = 195mm
(0.77 in).

~ax

3.7 The eccentricity of the core with respect to the spindle
hole axrs, Z, shall not exceed a total radius variation {total in-
dicator reading! of 0,8 mm 10.03 in) for all spool sizes.

3.8 Flanges shall be opaque and their surfaces shail have low
reflectance characteristics.

NOTE — When the icagea camera is viewed from the side, with e
lens to the lefi and tne bottom of the housing downward tregardiess of
whether or not the spool loadng mecharism s visibwe from that side:
both the supply and take-up spec!s rotate ir @ ciockwise arectior

11 Some spools exist which have one flange with the canstruction recommendec in 3.1, but the omner flange with a round hole which has a drameter
equal to dimension. C. This older desigr is recognized temporarly. but is nat recommended for future canstrucuon

2t The reference plane from which P is measured 1s not necessarily comcident with al points within the A giameter area bu? only reeds to be comc
dent with thase which are 10 coniact wth the reference suoport which has a d-ameter smaller than A.



