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Foreword

This British Standard, which has been prepared under the direction of the Office
and Information Standards Committee, is technically equivalent to

ISO 3407:1983 “Information interchange on 3,81 mm (0.150 in) magnetic tape
cassette at 4 cpomm (100 cpi), phase encoded at 63 ftpmm (1 600 ftpi)’, published
by the International Organization for Standardization (ISO).

This British Standard supersedes BS 5079-1:1974 which was based on an early
draft of ISO 3407.

For ease of production, the text of the International Standard has been retained.
Some terminology and certain conventions are not identical with those used in
British Standards; attention is drawn especially to the following.

For metric units, the comma has been used as a decimal marker. In British
Standards it is current practice to use a full point on the baseline as the decimal

marker. Where the words “International Standard” appear, referring to this
standard, they should be read as “British Standard”.

Cross-reference

International Standard Corresponding British Standard

I1SO 646:1983 BS 4730:1985 Specification for UK 7-bit coded character
set

(Identical exercising national options)

Additional information. ISO 2022:1982, to which reference is made in the text,
is currently being revised and a decision on its implementation as a British
Standard has been postponed, pending completion of the ISO work.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and ii,
pages 1 to 22, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on the

inside front cover. Documents
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NOTE Numeric values in the SI and/or Imperial
measurement system in this International Standard may
have been rounded, and are therefore consistent with, but
not exactly equal to, each other. Either system may be
used, but the two should be neither intermixed nor
converted. The original design was made using the metric
measurement system.

1 Scope and field of application

This International Standard specifies the
characteristics of a 3,81 mm (0.150 in) magnetic
tape cassette to provide data interchange and
physical interchangeability between information
processing systems utilizing the ISO 7-bit coded
character set (ISO 646) and, where required, its
extensions (ISO 2022). The cassette is of the twin
hub coplanar type, loaded with a 3,81 mm (0.150 in)
wide magnetic tape for digital recording using

the 31,5 bits per mm (800 bpi) phase encoding
method. The direction of magnetization is in the
longitudinal direction of the tape.

NOTE Throughout the remainder of this International
Standard for the sake of simplicity the recording density is stated
a 32 bpmm, (800 bpi) nominal.

This International Standard applies to cassettes
and data used for interchange. Where it applies for
testing only, this is specifically stated.

2 Definitions

For the purpose of this International Standard, the
following definitions apply:

2.1

magnetic tape

tape which will accept and retain the magnetic
signals intended for input, output and storage
purposes on computers and associated equipment

2.2
reference tape cassette

a tape cassette which has been selected for given
properties for use in calibration

2.3
secondary reference tape cassette

a tape cassette intended for routine calibrating
purposes, whose performance is known and stated
in relation to that of the reference tape cassette

2.4
reference field

for the specified packing density (see 4.2), the
minimum field applied to the signal amplitude
reference tape cassette which causes an output
signal equal to 95 % of the maximum output

2.5
test recording current

arecording current between 145 % and 155 % of the
current required to produce the reference field

2.6
signal amplitude reference tape cassette

a reference tape cassette selected as a standard for
signal amplitude

NOTE A master standard (computer amplitude reference),
based on reference tape cassettes and heads, has been
established as the result of work by national standardization

organizations and national laboratories, coordinated by the U.S.
National Bureau of Standards (NBS).

Secondary signal amplitude reference tape cassettes, certified by
the National Bureau of Standards, Gaithersburg, Maryland,
U.S.A., and the Physikalisch-Technische Bundesanstalt (PTB),
Braunschweig, Germany, are available.

NBS certified cassettes are available directly from NBS under
the part number SRM 1600. PTB certified cassettes are available
through the European Computer Manufacturers Association
(ECMA), 114, rue du Rhéne, CH-1204 Geneva, Switzerland.
The calibration devices are correlated between NBS and PTB.

2.7
standard reference amplitude

the average peak-to-peak signal amplitude derived
from the signal amplitude reference tape cassette,
at the density of 63 ftpmm (1 600 ftpi) using the test
recording current (see 2.5). The signal amplitude
shall be averaged over 4 000 flux transitions

2.8
average signal amplitude

the average peak-to-peak value of the signal output
measured over at least 4 000 flux transitions

2.9
in contact

an operating condition in which magnetic surface of
a tape 1s 1n contact with a magnetic head

2.10

track

a longitudinal area on the tape along which a series
of magnetic signals may be recorded

2.11

bit density

the number of bit flux transitions per unit length of
track

2.12

position of flux transitions

that point which exhibits the maximum free-space
flux density normal to the tape surface

2.13

leader

non-magnetic transparent tapes joined to each end
of the magnetic tape

2.14

erasing field

a unidirectional field of sufficient strength to
remove the signals from the tape

Documents

© BSI 03-2000

Full document details: BS 5079:1981

Document Sharing Htjb


http://www.avadocuments.com/doc/bs-5079-1981
http://www.avadocuments.com/doc/bs-5079-1981

BS 5079:1981

2.15

print through

any unwanted signals induced in one layer of tape
by the field of a deliberately recorded signal in an
adjacent layer or layers

2.16

reference alignment cassette

a cassette containing tape on which continuous
information has been recorded, where the optimum
playback head gap alignment does not differ by
more than = 3’ from the vertical on the cassette
support plane. (Currently, these cassettes are
available with wavelengths of 7,5 ym (295 uin)
and 4,75 ym (187 pin) and with longer
wavelengths)

2.17
typical field

the minimum field characteristic of each tape,
which, when applied to the tape under test, causes a
signal output equal to 95 % of the maximum signal
output at the specified test packing density

3 Environment and transportation
3.1 Testing environment

Tests and measurements made on the cassette to
check the requirements of this International
Standard shall be carried out under the following
conditions:
Temperature: 23+ 2°C (73 +5°F)
RH: 40 to 60 %
Conditioning before testing:24 h minimum

3.2 Operating environment

Cassettes used for data interchange shall be
operated under the following conditions:
Temperature: 10 to 45 °C (50 to 113 °F)
RH: 20 to 80 %
Wet bulb temperature:less than 26 °C (79 °F)
The temperature is to be measured in the air

immediately surrounding the cassette. Rapid
temperature variations should be avoided. There

shall be no deposit of moisture on or in the cassette.

3.3 Transportation and storage environment

During transportation and storage, it is
recommended that recorded cassettes are kept with
in the following conditions:

Temperature: 4 to 50 °C (40 to 122 °F)

RH: 20 to 80 %

NOTE Cassettes which have been exposed to temperatures
exceeding the storage temperature range may exhibit degraded
performance characteristics. Such cassettes should be subjected
to a conditioning period of not less than 24 h within the operating
environment prior to use.

3.4 Transportation

Responsibility for ensuring that adequate
precautions are taken during shipment shall be
with the sender. During transport, the reels of tapes
shall be blocked to prevent any tendency to unwind.
For transport, a rigid container free from dust or
extraneous matter shall be used. The final package
must have a clean interior and construction,
preventing ingress of dust and water. It is
recommended that a space of not less

than 80 mm (3.15 in) exists between cassette and
outer surface of the final container so that risk of
damage due to stray magnetic fields will be
negligible.

4 Characteristics of tape

The tape shall consist of a base material (for
example oriented polyethylene terephthalate film or
its equivalent) coated on one side with a strong yet
flexible layer of ferromagnetic material dispersed in
a suitable binder. The magnetic tape shall be
continuous and splice-free. Tape or cassette
components which will ignite from a match flame
and when so ignited will continue to burn in a still
carbon dioxide atmosphere shall not be used.

4.1 Mechanical properties
4.1.1 Tape and leader width and tolerance
The width of tape and leader shall be:

0 .
3,81 m (0,150 _0’0021n)

005 ™
4.1.2 Tape and leader length

4.1.2.1 TAPE LENGTH

The length of the splice-free tape shall be:

86 *4 m (282 +13 ff)
0 0

4.1.2.2 LEADER LENGTH

The length of the leader tape shall be such that the
distance from the cassette face to the beginning of
the magnetic tape is 500 = 50 mm (19.68 £ 2.0 in)
when the leader tape is pulled out of the cassette
through the opening nearest to the empty reel.

4.1.3 Tape and leader thickness
4.1.3.1 THICKNESS OF TAPE

The overall thickness of tape (including coating)
shall be maximum 19 ym (750 yin),

minimum 15 gm (600 uin), with a coating thickness
of 5+ 1 ym (200 + 40 yin).
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4.1.3.2 THICKNESS OF LEADER

The thickness of the leader shall
be 38 ym (1 500 (in) maximum
and 28 ym (1 100 f#in) minimum.

4.1.4 Markers

4.1.4.1 The magnetic tape shall be provided with a
beginning-of-tape and an end-of-tape marker (BOT
and EOT).

4.1.4.2 The markers shall be circular holes having a
diameter of 0,60 £ 0,05 mm (0.023 7 £+ 0.002 in).

4.1.4.3 The distance of the marker centres from the
physical beginning and end of the magnetic tape (for
BOT and EOT respectively) shall

be 450 + 30 mm (17.7 £ 1.2 in). The distance
between tape centre line and marker centre line
shall be less than 0,1 mm (0.003 9 in).

4.1.5 Light transmittance
4.1.5.1 LIGHT TRANSMITTANCE OF TAPE

The tape and the splicing tape shall each have a
light transmittance of less than 1 % measured
according to Annex B.

4.1.5.2 LIGHT TRANSMITTANCE OF LEADER

The leader tape shall transmit 75 % or more light,
measured according to Annex B.

4.1.6 Elastoplastic properties

4.1.6.1 The elastic properties of the tape shall be
such that when subjected to a tension

of 0,5 N (0.112 1bf) for a period of 3 min under any
combination of temperature and relative humidity
within the ranges given in 3.1, the elongation shall
be between 0,08 and 0,50 %.

4.1.6.2 The elastoplastic properties of the tape shall
be such that when subjected to a tension

of 3 N (0.67 Ibf) for a period of 3 min under
temperature and humidity conditions as given

in 3.1, the (permanent) elongation measured with
negligible tension after a second 3 min interval
shall be less than 1,0 %.

4.1.6.3 The elastic properties of the tape shall be
such that its tensile yield force — defined as the
force required to elongate a sample by 3 % — shall
be at least 4,5 N (1.01 1bf).

Procedure: Use a static weighing constant rate of
grip separation tester capable of indicating the load
to an accuracy of £ 2 %. Clamp a specimen of tape at
least 180 mm (7 in) in length with an

initial 100 mm (4 in) separation between jaws.
Elongate the specimen at a rate of 50 mm (2 in) per
minute until minimum elongation of 10 % is
reached. The force required to produce an
elongation of 3 % is the tensile yield force.

4.1.6.4 The elastic properties of the leader shall be
such that when subjected to a tension

of 1,0 N (0.225 1bf) for a period of 3 min under
temperature and humidity conditions as specified
in 3.1, the elongation shall be between 0,08

and 0,50 %.

4.1.7 Longitudinal curvature

There shall be a minimum radius of curvature for
the edge of the tape, defined and tested by allowing
a 1 m (39 in) length of tape to unroll and assume its
natural curvature on a flat surface. The minimum
radius shall be 33 m (108 feet) which, if measured
over an arc of a circle, corresponds to a deviation
of 3,8 mm from a 1 m chord (0.150 in from a 39 in
chord).

4.1.8 Tape-to-leader connection
4.1.8.1 DIMENSIONS

If a splicing tape is used it shall not extend more
than 18 mm (0.71 in) from the splice between leader
and tape and shall not overlap the edges of the
leader or tape. No overlap is permitted between
leader and tape and any gap shall not

exceed 0,5 mm (0.02 in). The thickness of the
splicing tape shall be 50 ym (0.002 in) maximum.

4.1.8.2 TAPE-TO-LEADER ALIGNMENT

At the area of the splice, there shall be no lateral
discontinuity greater than 50 ym (0.002 in).

4.1.8.3 STRENGTH

After being subjected to a longitudinal static force
of 2 N (0.45 1bf) for 24 h under the conditions of 3.2,
the connection shall meet the requirements given
in 4.1.8.1.

4.1.9 Tensile strength

The tape shall be suitable for use with instruments
applying a maximum continuous load

of 2 N (0.45 1bf), provided that the requirements

of 6.8 are met.

4.1.10 Layer-to-layer adhesion

Layer-to-layer adhesion must be sufficiently low to
meet the test given in Annex A.

4.2 Tests of magnetic properties

The magnetic properties of the tape are defined by
the testing requirements given in this sub-clause.

4.2.1 Test density

Tape shall be tested at 63 ftpmm (1 600 ftpi)
nominal.

4.2.2 Typical field

The typical field of the tape under test shall be
within + 20 % of the reference field.
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4.2.3 Average signal amplitude

When a tape has been recorded with the test
recording current, then played back on a system
which has been calibrated by means of a signal
amplitude reference tape cassette recorded under
the same conditions, the average signal amplitude
of the tape under test shall be within i?g % of the
standard reference amplitude. When performing
this test, the output signal shall be measured on the
same relative pass for both tapes;

i.e. read-while-write or
read-on-first-pass-after-write.

4.2.4 Ease of erasure

When a tape has been recorded with the test
recording current, and then passed through a
longitudinal steady erasure field

of 79 500 A/m (1 000 Oe) the average signal
amplitude of the remaining unwanted signal shall
not exceed 3 % of the standard reference amplitude.
The erasure field shall be reasonably uniform, for
example the field in the middle of a solenoid. This
measurement shall be made with a band pass filter
passing at least the first three harmonics.

4.2.5 Test for drop-outs and drop-ins

These tests shall be carried out in the “in contact”
condition and over the entire usable recording area
which shall, in length, extend

from 350 mm (13.8 in) before the BOT-marker

to 350 mm (13.8 in) beyond the EOT-marker, and in
width over the track widths as defined in 7.2.

When performing these tests, the output signal
shall be measured on the same relative pass for both
the signal amplitude reference tape cassette and the
tape under test; i.e. read-while-write or
read-on-first-pass-after-write.

4.2.5.1 DROP-OUTS

When a tape has been recorded with the test
recording current, any playback signal, when
measured base-to-peak, which is less than 50 % of
half the standard reference amplitude is considered
a drop-out.

4.2.5.2 DROP-INS

When a tape has been recorded with a constant
recording current equivalent to the test recording
current, any playback signal, when measured
base-to-peak, which exceeds 10 % of half the
standard reference amplitude is considered

a drop-in.

4.2.6 Rejected region

A rejected region is an area of tape extending across
the width of either track and not more

than 10 mm (0.4 in) in length, which on two
consecutive tests exhibits drop-outs or drop-ins.

The acceptable number of rejected regions in an
interchange environment is a matter of agreement
between interchange parties.

4.2.7 Print-through

A tape for testing shall be written with a suitable
pattern using the test recording current, rewound
and stored for a minimum of 16 h at 60 °C (140 °F).
At the end of this period the measured
print-through signal shall not exceed 2 % of the
standard reference amplitude. As the decay of the
print-through signal on a section of tape is
extremely rapid after it has been removed from the
coil, the time elapsing between the tape leaving the
coil and its passing over the test read head shall not
exceed 500 ms.

4.3 Electrical surface resistance

The surface resistance of the tape shall not

exceed: 10° OQ/square

NOTE resistance per square: The surface resistance of a
square area of any size, measured between electrodes placed on

two opposite sides of the square. The unit of measurement is the
ohm.

5 Tape cassette
5.1 Identification of cassette sides

5.1.1 The cassette has its two sides distinguished
and labelled “A” and “B”, respectively,
corresponding to tracks No. 1 and No. 2

(see Figure 1).

5.1.2 The back surface is provided with two holes
whose minimum area, depth and section are
indicated in Figure 1. Writing on a track is enabled
by closing the outer surface of the corresponding
hole. When a closing device other than a plug is
used, it must remain attached to the cassette.
5.1.3 The back surface is provided with one slot
slightly off-centre (see Figure 1).

This slot makes it possible to distinguish between
the sides A and B, both visually and mechanically.

5.2 Mechanical characteristics

The mechanical characteristics which define the
coplanar tape cassette and which permit physical
interchangeability of cassettes on any recorder for
data interchange of different manufacture are
specified in Figure 1 to Figure 6.

5.3 Basic specifications

Furthermore, the following basic specifications
apply:
5.3.1 Tape path and guidance

Requirements are shown in Figure 2 and Figure 3.
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5.3.2 Cassette support planes

The cassette shall be supported by the write/read
instrument only by hatched areas in Figure 5.

5.3.3 Holes in back surface

The position and dimensions of the holes in the back
surface are given in Figure 1. The dimensions of the
write-enable device, if used, shall be compatible
with the hole dimensions as shown in Figure 1 and
must be such that it may be installed and removed
with reasonable effort and remain seated during
normal use. The write-enable device must not
protrude beyond the back surface and it must not be
recessed more than 1 mm (0.039 in). The
write-enable device shall at least close the
cross-hatched area as shown in Figure 1.

5.3.4 Window area

The maximum window area shall be in accordance
with the dimensions given in Figure 6. The
maximum allowable increase in cassette thickness
(required, for example, to accommodate marks
indicating amount of wound and unwound tape) is
given for each support plane.

5.3.5 Withdrawal force

The minimum withdrawal force of the leader tape
from the hub attachment shall be a static load
of 10 N (2.25 Ibf) for a period of 10 min.

5.3.6 Tape winding

The tape shall be wound on the hubs with the
magnetic coating out in such a way that, when
recording on Track No. 1, and looking at label A, the
tape is unwound in an anti-clockwise direction.

5.3.7 Friction torque of the full hub

The maximum friction torque of the full hub in the
cassette shall be 2 x 10-®* N m (0.28 ozf in).

5.3.8 Friction torque of both hubs

The maximum friction torque of both hubs
measured in the cassette itself at the nearly full hub
shall be 2,7 X 10~ N m (0.38 ozf in). With a
holdback torque of 0,8 x 10-* N 'm (0.11 ozf in)
applied to the nearly empty hub, the required
maximum torque to be applied to the nearly full hub
shall not exceed 5,5 X 1072 N 'm (0.78 ozf in).

5.3.9 Pressure pad

The cassette shall be provided with a pressure pad
to hold the magnetic tape against the write/read
head. The pressure of the pad upon the head shall
be 0,005 to 0,015 N/mm? (11.6 to 34.8 ozf/in?), when
the minimum distance between head and reference
line lies between 3,1 mm (0.122 in)

and 3,8 mm (0.150 in). This pressure shall be
measured on a symmetrically positioned circular
cylindrical surface having a radius

between 10 mm (0.39 in) and infinity (see Figure 2).

Under the above conditions and

with 0,8 X 1073 N'm (0.11 ozf in) holdback torque
applied to the nearly empty hub, the required
maximum torque applied to the nearly full hub
shall not exceed 16 X 10~ N 'm (2.25 ozf in) to

start tape motion, and shall not

exceed 12,5 x 103 N.m (1.78 ozf in) to continue tape
motion.

Measured from the centre line of the cassette, the
pressure pad shall extend on both sides of this
centre line in the direction of tape travel a minimum
of 2,5 mm (0.098 in) and a maximum

of 4 mm (0.157 in). Up to the distance

of 2,5 mm (0.098 in) the pressure requirements still
apply. The pressure pad shall be symmetrically
positioned, and the distances between pressure pad
and cassette support planes surrounding the
reference holes shall not exceed 3,5 mm (0.138 in).
Those values shall also be valid in actual working
conditions.

No magnetic material may be used for the cassette
construction near the position of the write/read
head. No screening shield may be used and the
pressure pad and its holder must be of non-magnetic
material.

5.3.10 Tape guides

The tape touches the cassette at points on either

side of the tape head recesses (indicated by arrows
U and L). (See Figure 3.)

Guides are required at these positions. Between the
outer guides (P and S) there must be a closed
construction so as to prevent dust entering the
cassette.

The guides indicated by the letter L shall be
perpendicular to the lower support plane (see 5.3.2).
The guides indicated by the letter U shall be
perpendicular to the upper support plane.
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