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MENDED PRACTICE RP 87-1980 o_l_i

Ra

= R = 0.60 + 0.05.:~

Helical-Scan Video Tape Cassette Recording X=RJ/R =25 =03

Fig. 2

1. Scopr

This practice specifies the reference frequencies
far deviation of the frequency modulated carrier
and the associated video pre-emphasis character-
istic L Fetn fape Eohelicalscan video tape as
sette recording of ine NTSC monochrome
and color television signals at a tape speed of
953 mm/s (3732 in’sy. In addition. the charac-
teristics of the audio and control signals are speci-
fied.

2. Video Signal

21
211

20

oo

223

Luminance Carrier Frequencies

Reference white level 5.4 + 0.0 MHz

2.1.2 Reference sync level 3.8 = 0.2 MHz

Reference white to
sync level deviation 1.6 = 0.1 MHz

Recording Current Churacteristics

FM luminance carrier rewording current shall be
adjusted to produce maximum plavback level.
A high-puss filter having  the  characteristic
shown in Fig. 1 shall be inserted into the FM sig-
nal path.

222 The down-comverted chrominance signal of the

AN chrominance carrier recording shall be
6R8.374 % 0200 kH7. The recording current

L

Airericen Natiomd Stndard Dimensions and Location
nb Reonrds tor ein Tape B Helicad-Sean Video Tape

Page | of 2 pages

3.1.2 Low-frequency time constant of 3180 us

3.2 Bias Current. With a sine-wave recording signal
of 1 kHy, the bias current shall be increased from
the value producing maximum reproduced signal
autpue to a level which results in the signal output
dropping 0.5 dB.

Reproducer Operating Level. The reproducing

volunie indicator (vu meter) shall deflect o dhe Response
scale eference level (00 dBy when plaving back a o8
tape recorded with a 1000 Hz sine-wave short-

circuit tape Hux per unit track width of 100

niWh'm.

1

Contral Signal

.1 Polaritv. A positive-going pulse shall be obtained
at the plus terminal of the control-iruck head on
plnbiack where there s o change from south w
north in the polarity of the magnetic tape. The
reference pulse shall be the positive-gning pulse as

shown in Fig. 3.

Recording Current Waveform. The rise time shall

RPS7-asn

e an ®
b Juss than 200 us. 004005 007 o1 0z 03 94 05 07 1 2

R

NOLE: Ty addithn 1o this pracice, there s avalable
Graph A

Video Pre-emphasis Characteristic Response for Fig, 2

Conette Recording, ANSTCOZTNLT9R0,

Field sync pulse

Recording current

(Saturation tevel)

shull be that at which the playback signal level
is 10 1 i1 dB below the peak luminance level of ) i
color bars at 75, colar saturatinn. '
3 Lo Sienal P hasis Ci . [ ! LEADING EDGES
.3 Luminance re-cmphasis Characterist .
u igna phast aracteristics . } ; OF FIELD ——
2.3.1 The pre-emphasis is shown in Graph A and de- 'g' '::Z;\E mare . SYNC SIGNALS | ' : |
fined as the impedance response of the four g 20dB ! ! )
werminal network in Fig. 2. z | S (R (S (R DRI Y DU P,
]
2.3.2 Pre-emphasis is introduced to the video signal ' - I - _
prior to the modulator. ' !
! I —_ _—-_—— - RN S S — _— - -
© ot = l - = — .
3 Audio Signal
: 0688 i a Mhz T —=
3.1 Recording Characteristics
Fig. 1 Plus
3.1 High-frequency time constant of 50 us FM High-Pass Filter
Ti = 33.37 ms
Polarity = Plus, north: minus, south
Copyir gt v Jusi oy rhe Approned 23 July i070
SOCIETY OF MOTION PIOTURE AND TELEVISION ENGINERRS Fig. 3

Sn2 Nowpehale

Tovne . Meonsiude . NY TSNT £y 8720600

Control Signals Waseform and Polarity

Reproducing signal
Minus
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OSED

PIF RECOMMENDED PRACTICE

RP 26

Revision of
RP 251968

Label Specifications for Quadruplex and
Helical-Scan Video Magnetic Tape Recordings

he

This practice specifies the minimum information
required on labels attached 10 reels and containers
of quadruplex and helical-scan video tape record-
ings.

ifications 22
The following represents the minimum informa-

tion required on a video tape label. The label

shall be affixed to both the reel and the container.
Quadruplex Recordings

{a) Name of company or studio

{b) Name of program or commercial

() Number of program or commercial

{d) Modulation practice (SHB, HB. LBM, LBC)
(e} Note if black and white

(fy Original or dupe

(g} Plaving time

Helical-Scan Recordings

(@) Name of company or studio

by Nume of program or commercial
i Number of program or commercial
{d) Format type

fej Note if black and white

() Original or dupe

(g) Plaving time

THIS PROPOSAL IS PUBLISHED FOR COMMENT ONLY

AR

American National Stan
dimensions and location of reco
%-in type E helical-scan video taj

sette rec

Approved December 17, 1979

Secretariat: Society of Motion Picture an

1. Scope

This standard specifies the location of the edges
of the video, audio and tracking-control records
and the mechanical separation of the simuitane-
ously recorded information of the video and
audio records, as recorded on a ¥4-in Type E
helical-scan video tape recording cassette system,
operating at a tape speed of 95.3 mm/s (3.752
in/s).

2. Definitions

2.1 Transverse. Pertaining to dimensions per-
pendicular to the direction of tape travel.

2.2 longitudinal. Pertaining to dimensions par-
allel to the direction of tape travel.

2.3 Downstream. Pertaining to locations on the
tape longitudinally displaced from o given ref-
erence point in the direction of tape travel.

2.4 Upstream. Pertaining to locations on the
tape longitudinally displaced from a given ref-
erence point in the direction opposite tape travel.

2.5 Troiling Edge of Video Track. The upstream
edge of the video track.

2.6 Transverse Reference line. An imaginary
line on the magnetically recorded tape perpen-
dicular to the reference edge and passing through

The user's aftention is colled to the possibility that
compliance with this standard may require use of an
invention covered by patent rights.

By publication of this standard, no position is taken
with respect to the validity of this claim or of any patent
rights in connection therewith. The patent holder has,
however, filed o statement of willingness to grant a

the trailing edge of the video track
point (trailing edge at the end of the

2.7 Reference Edge. The lower edg
netic tape nearest the reference
cassette.

3. General Specifica

3.1 Dimensions. Metric dimensions

3.2 Measurement Conditions. Th
shall be measured with no transve
tudinal tension applied to the tape.

3.3 Measurement Environment, T
ture shall be 20 = 1°C (68 = 2°F
tive humidity of 5¢ = 2 percent.

3.4 Magnetic Coating. With the
tape travel as shown in Fig. 1, the
ing is on the surface facing the obs

3.5 Tape Speed. The tape speed
= 0.2 mm/s (3.752 * 0.008 in/s).

3.6 Video Writing Speed. The
speed shall be 10.26 m/s (404 in/s

3.7 Video Head Drum Diameter. Tl
drum diameter shall be 110.00
(4.3307 = 0.0004 in).

license under these rights on reasonab
criminatory terms and conditions to apf
to obtain such a license. Details may be
the publisher.

No representation or warranty is mode
this is the only license that may be rec
infringement in the use of this stondard.

CAUTION NOTICE This Amercan Nationa Standard may be revised or wothdrawr atary tme The procedures of the American Na
tute feguire that achion be taken 1o reaffirm. revise or withdraw this s1andard no [ater 1nan fve years *rom the date of pubiicaton P
Nat.onal Standards may receive current mformation on all standards by calling or writieg the A~er can Nationa Sta~da+ds institute

m American National Standards Institute, 1430 Broadway, New York, N.Y. 10018

Aeprinted with permission of the Society of Motion Picture and Television Engineers.
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i L - Audio and
Direction of tape travei Control Heads
1
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B ; ST AN Audio No. 2 )
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2 TEW) Audio No. 1 7
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Reference edge of tape

Position of front
edge of V-SYNC

~
-~

AN
Switching Position

SMPTE Journal

Fig. 1
Track Configuration and Di i from Magneto-Sensitive Side
Table 1
Recorded Magnetic Tape Records
Dimensions Millimeters Inches
A Audio No. 1 width 0.80 L 0.05 0.0315 = 0.0020
A, Audio No. 1 reference 1.00 nom 0.0394 nom
B Audio No. 2 width 0.80 ~+ 0.05 0.0315 2 0.0020
B;  Audio No. 2 reference 2.50 nom 0.0984 nom
B;  Audio track total width 230 . 0.08 0.0906 =+ 0.0031
C Video area lower limit 2.70 min 0.1063 min
C,  Video effective area lower limit 3.05 min 0.1201 min
D Video area upper limit 18.20 max 0.7165 max
E Control track width 0.60 nom 0.0236 nom
€,  Control track reference 18.40 i g?g 0.7244 i gg;;?
F Tape width 19.00 =+ 0.03 0.7480 < 0.0012
G Video track center from reference edge 10.45 4 0.05 0.4114 -+ 0.0020
H Audio guard band to tape edge 02 -+ 01 0.008 t 0.004
H, Audio-to-audio guard band 0.7 nom 0.028 nom
J Audio-to-video guard band 0.2 nom 0.008 nom
K Video track pitch (calculated) 0.137 nom 0.00539 nom
L Audio and control head position from end of 180" scan 740 + 0.5 2913 L 0.020
M Video track width 0.085 =+ 0.007 0.00335 = 0.00028
P*  Address track width 0.50 = 0.05 0.0197 + 0.0020
Py Address track lower limit 290 * 015 0.1142 =+ 0.0059
S Video guard band width 0.052 nom 0.00205 nom
v Video width 155 nom 0.610 nom
W Video effective width 1480 -+ 0.01 0.5827 1 0.0004
) Video track angle, moving tape 4° 57 33.2”
stationary tape 4" 54" 4917

*Sae Section 7.2.

May 1980 Volume 89
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4. Dimensions

sverse and longitudinal dimensions
pecified in Fig. 1 and Table 1.

5. Audio- and
ntrol-Head Position

nce (L) on the tape pattern from the
80" scan of a video head (S.) to the
ontrol head position is 74.0 = 0.5 mm
)20 in), as shown in Fig. 1.

dio Record Displacement
audio or other information which is

ent with video information recorded
., of any video track shall be recorded

VIDEQ MEAD A (B]

Page 4 of 5 pages

on Audio No. 2 at a distance, L, downstream from
that point (S.). (See Fig. 1.)

7. Video Head Switching

7.1 The switching position between the two
heads during playback shall lie between the 5th
and 8th horizontal lines before the leading edge
of the vertical sync signal, as shown in Fig. 2.

7.2 When the address track (Dimension P) is
used, the video head switching position ahead of
the vertical sync signal shall be between 0.5 and
3 horizontal lines. (See Fig. 2.)

7.3 The rf output of both video heads shall ex-
tend past the switching point by approximately
3 horizontal lines to provide = 3 horizontal lines
of overlap.

Switching position

/
Vvertical sync
| s~en
{see Sec. 7.2
RV
: VIDEQ/HEAD B( A}
LA AP PAAN AAGATRET A0 a s or ) A ROOT ARSI I MPO SR T RS

Playbock /[, R
r.t envelope {

33—

Mimmum overiop

{5ee Sec. 7.3}

—— 3K

Fig. 2
Switching Position of Two Video Heads

€98.21M-1980

8. Tape Back-Tension

The tape back-tension in the record mode shall
be 0.60 10 0.80 N (61 to 82 gf) when measured
at the entrance of the drum, as shown in Fig. 3.
A full-supply cassette (60 minutes) shall be in-
serted in the recorder and the tape threaded past
the entrance guide post. Tension shall be meas-
ured with a suitable spring balance as the tape
is pulled off the reel at normal tape speed. The
nominal ratio of tension between the maximum
tape pack diameter of 118 mm (4.64 in) and the
minimum tape pack diameter of 38 mm (1.50 in}
on a 60-minute cassette shall be 3:1.

NOTE: In addition to this standarc
the following documents relating to
scan video tape recording:

American National Standard Dimer
sette for 34-in Type E Helical-Scan
ing, ANSI C98.22M-1980.

SMPTE Recommended Practice on R
quencies, Pre-emphasis Characteri:
Control Signals for %4-in Type E Heli
Cassette Recording, RP 87-1980.

Figure for lllustration Only

Fig. 3
Tape Path and Guidance



ANSI C98.22M-1980

nerican National Standard
sensions of video cassette for %-in
ye E helical-scan video tape recording

d December 17, 1979

Secretariat: Society of Motion Picture and Television Engineers

1. Scope

standard specifies the dimensions of a
sssette for use with a 3/4-in Type E helical-
leo tape recording cassette system, oper-
t a tape speed of 95.3 mm/s (3.752 in/s).

2. Datum Planes

stum Plane A is the plane determined by
A, B, and C in Fig. 5.

stum Plane B is the plane that includes the
of Datum Holes (a) and (b) and is orthog-
both Datum Planes A ond B.

tum Plane C includes Datum Hole (a) and
ogonal to both Datum Planes A and B.

Puge 1 of 6 pages

3. Dimensions

3.1 The dimensions necessary for the interface
of equipment shall be as specified in the figures
and table.

3.2 The metric dimensions are primary.

4. Measurement Environment

The temperature shall be 20 = 1°C (68 = 2°F)
with a relative humidity of 50 = 2 percent.

NOTE: In addition to this standard, there is available
American National Stondard Di and Locati
of Records for 34-in Type E Helical-Scan Video Tape

Cassette Recording, ANSI C98.21M-1980.

Table 1
Dimensional Tolerances Not Otherwise Specified
Millimeters Inches
Over To Tolerances Over To Tolerances
0.0 40 + 0.2 0.000 0.157 * 0.008
4.0 16.0 + 03 0.157 0.630 =+ 0.012
16.0 63.0 = 0.4 0.630 2.480 + 0.016
63.0 250.0 = 05 2.480 9.843 =+ 0.020

| NOTICE This Amencan Nations! Standard may be revised of withdrawe at any tme. The procedures of the Amer.car Natona' Stanaards Inst-
re that action be taken to reaffirm, revise, or withdraw this standard no later than five years from the date of publication. Purchasers of Amer.can

tandards may receive current information on alt standards by calling of wniting the American National Standards institute

Printed :n USA

)

1430 Broad

dards |

merican National S

, New York, N.Y. 10018

printed with permission of the Socisty of Mounior Picture and Tetevision E ngineers.

Datum Plane C iseeFgurs 20

el t

PIIIIVI VIINIIIINY LLLLL. e YLLL Z
\ = ‘ = Now ! |
‘U
113 @ 1945
h me x
~ ~ i
2 |
7 AVAILABLE FOR LABEL I
I AND/OR WINDOW !
V.
4
v
4
L
L
A 189 872 18
3 / T
7 aks 73 VPR IYI VIV IV yyyYi ez .
4 : = B 85
~
] :l g‘ ol o 5
Datum 4 | A . -
..Plane B/ . |
{See et i Note 3 i
L2) 15 200’
Fig.2) Note 4 —-“—‘L ;°
s 1208 _j
AN 1085 o
221206
Plane A
. \
A [
;e 2"" -
° : :l Note 2 ° N.l
= . - SE
T ) D J
s 8| T - 2 8 B \
51 4 h 4
—1 94.0 lmunt 203-i9
Note 5 214 :]
Fig.
Top View of Video Cassette
Notes: 3. Holding groove.
1. Haich hy th | / indo!
ched area shows the label area and/or window 4. The outer edges should be dan

area. The surface of the glued label should be in-

dented from Plane A.

4° from vertical.

2. Guide groove.

5. This dimension is measured fros
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ANS! C98.23M-1980

merican National Standard
nensions and location of records and
sic electrical parameters for V2-in type

F helical-scan video tape recording

d December 17, 1979

Secretariot: Society of Motion Picture and Television Engineers

1. Scope

tandard specifies the location of the edges
ideo, audio, and tracking-control records,
hanical separation of the simultaneously
d information of the video and audio rec-
nd the basic electrical parameters as re-
on V2-in Type F helical-scan video tape
ng at a nominal speed of 190.5 mm/s
s).

2. Definitions

ansverse. Pertaining to dimensions per-
lar fo the tape travel.

ngitudinal. Pertaining to dimensions par-
the tape travel.

wnstream. Pertaining to locations on the
ngitudinally displaced from a given ref-
point in the direction of tape travel.

stream. Pertaining to locations on the
ngitudinally displaced from a given ref-
point in a direction opposite tape travel.

ailing End of Video Track. The upstream-

he video track.

ser’s attention is called to the possibility that
ce with this standard may require use of on
 covered by patent rights:

blication of this standard, no position is taken
ect to the validity of this claim or of any patent
connection therewith. The patent holder has,
. assured willingness to gront a license under

Puge ) of 6 poges

2.6 Transverse Reference Line. An imaginary
line on the magnetically recorded tape perpen-
dicular to the reference edge and passing through
the trailing edge of the video track at its highest
point (trailing edge at the end of the video track).

2.7 Reference Edge. The lower edge of the mag-
netic tape.

3. General

3.1 Measurement Conditions. The dimensions
shall be measured with no transverse or longitud-
inal tension applied to the tape.

3.2 Measurement Environment. The temperature
shall be 20 = 1 C (68 = 2°F) with a relative
humidity of 50 = 2 percent.

3.3 Tape Speed. The tape speed shall be
189.55 mm/s (7.4626 in/s) min and 191.45
mm/s (7.5374in/s) max.

3.4 Video Writing Speed. The video writing
speed shall be 11.1 m/s (437 in/s).

3.5 Video Head Drum Diameter. The video head
drum diameter shall be 115.820 = 0.010 mm
(4.55984 = 0.00039 in).

bl 4

these rights on rec and iscrimi y terms
and conditions to applicants desiring to obtain such a
license. Details may be obtained from the publisher.

No representation or worranty is made or implied that
this is the only license that may be required to avoid
infringement in the use of this standard.

: tNat 3C110n be taken 10 rea’firm, revise, 0r withd-aw ths standard no 1ater than 1 ve years ‘rom the date of DUD' cation Puscrasers of Amercan

NOTICE: This Amencan Nationa Standarg may be revsed cr withdsaan 31 any < ™2 The p:ocedures cf the Amenican Mat.ana Standards Insti
Peorred . US4

andards ™may receive current .~ formation on 3l° standatas by caihing Or Ar 1 ng the Amerzar Netiona Standargs Institute

rerican National Standards Institute, 1430 Broadway, New York, N.Y. 10018

finted with permission of the Society of Motian Picture.ana Terevision Engineers.

3.6 Video Heads. The video scanning operation
shall consist of a two-head helical scanning sys-
tem.

3.7 Control Track. The control track shall be re-
corded on a single track (see Fig. 2) by a repeat-
ing waveform of nominally 30 Hz.

3.8 Television Signal System. The system of the
television signal shall be as follows: The number
of fields per second (ng) is nominally 60 and the
number of scanning lines per field (ny) is 262.5.

3.9 Recording System. Audio signals shall be
directly recorded on the audio track at the speci-
fied recording level by the alternating-current
bias system. The video head recording current for
the FM signal should be = 1.5 dB at the optimum
record current at 4 MHz. The carrier frequency
for recording video signals by FM shall be as-
signed as follows: The higher frequency shall be
assigned to white in the picture and the lower
frequency to sync tip. Control signals shall be
direcily recorded on the control track at more
than the saturated recording level. The wave-
form and polarity of control signals shall conform
to Fig. 8.

3.10 Video Head Switching. The switching posi-
tion of two heads, as shown in Fig. 5, lies within 5
horizontal scanning lines (H) = 5 from the front
edge of the vertical sync signal. The rf output of
both video heads shall extend past the switching
point by approximately 2 horizontal lines to pro-
vide = 2 horizontal lines of overlap.

4. Dimensic

The transverse and longih
shall be as specified in the figt

5. Position of Auv
Control-Track |

The position of the audio
heads shall be as shown in F
tracking. Optimum tracking f
output from the heads when p
erence tape.

6. Audio Record Di:

Program audio or other inf
time-coincident with video inf
ata point, S, of any video tracl
on Audio Record No. 1 at a dis
from that point, S. (see Fig. 1).

7. Tape Back-T

The tape back-tension shal
N (46 -~ 5 gf) when measured «
The tension shall be measured «
6 as the tape comes off the en
A 177.8-mm (7-in) reel, filled
ameter of 132 = 1 mm (5.20 -
inserted in the recorder, and -
past the entrance guide post. T
measured with a suitable spril
tape is smoothly pulled off the
speed approximately equaltor

NOTE: in oddition to this standc
SMPTE Recommended Practice on F
quencies and Pre-emphasis Charac
F Helical-Scan Video Tape Recordi
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AUDIC AND CONTRCL

. DRUM TRACK HEADS
TAPE —d/ O/CAPSTAN
L J s DIRECTION OF

T By
@ EXIT GUIDE@\ TAPE TRAVEL

PCST PINCH ROLLER

XANCE
. POST

BEGINNING OF VIDEC HEAD TRACING
FOR A HALF CIRCUMFERENCE TRIP (So)
(SWITCHING POSITION OF TWO HEALS)

180°
Fig. 1

Position of Audio and Control Track Heads
as Viewed from Top of Drums

- U VIDEQ HE&AD
UPPER DRUM /

oF
VEL

CTION QF VIDED

AD ROTATION TAPE

~ LOWER DRUM

Fig. 2
Relationship among Upper and Lower Drum, Video Heads and Tape

Fig. 3
Track Angle, Pitch and Width

Dimensions Millimeters tnches

( Video track pitch 0.173 = 0.003 0.00681 = 0.00012

Audio and control head position 81.0 = 01 3.189 = 0.004
A Video track width 0.10 min 0.0039 min
) 180° on circumference of drum
/ 073 = 0.05 0.0287 =+ 0.0020
N Video width center 623 * 005 0.2453 = 0.0020
( 075 = 025 0.0295 =+ 0.0098
' 1.00 nom 0.0394 nom
' 3° 7 43"

€98.23M-1980

I

G P
DIRECT]
‘ TAPE TF
t ;
‘ IRECTI
F Hpp, “ON 4
b P‘Oi" A : vr oy
A} D Q \ Igy £O
i — —— ¢
? l \&REFERENCE ED
S E CEy MAGNETIC COATED SURFACE FAC
Fig. 4
Tape Dimensions and Track Configuration
- Dimensions Millimeters inct
A Audio track width 094 = 0.05 0.0370 -
Ay Audioreference 11.61 min 0.4571
C Lower limit video area 0.86 min 0.0339
D Upper limit video area 1n.5 max 0.4531
E Control track width 08 = 01 0.031 -
E,  Control track reference 0.81 max 0.0319
F Tape width 1265 = 0.05 0.4980 -
G Control track to video guard band 0.15 = 0.02 0.0059 -
N*  Scan end overlap 0.275 nom 0.01083
P*  Scanstart overlap 0.275 nom 0.01083
Q* Video area width 10.10 = 0.01 0.3976 =
s Avudio to video guard band 010 = 0.02 0.0039 -

*1t is occeptoble if o part of the scon start overlap width (P} or scon end overlap width N} i3 missing from
but the range of the video width (Q) must be torrect.
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