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BACKGROUND

The National Library Service for the Blind and Physically Handi capped (NLS) of
the Library of Congress administers a free library service to eligible
residents of the United States and citizens |iving abroad who cannot hol d,
handl e, or read traditional print nedia because of visual or physica

handi caps.

Usi ng federal funds, NLS annually publishes approximtely 2,000 books and 70
magazi nes on cassettes, on discs, and in braille. Titles are selected to
appeal to a wide variety of interests, and copyright perm ssion is obtained
from aut hors and publishers. Books and nagazines are narrated and duplicated
at a high-quality professional standard. The quantity produced of any title
i s dependent on anticipated reader demand.

Pl ayback machi nes and their accessories are designed to facilitate convenient
use by handi capped people and to provide maximumreliability under
environnental conditions that are sonmetines harsh and handling that may be
techni cal |y unsophi sticated or inadvertently abusive. The equi pnment plays
program material s at nonconmercial speeds: 8-1/3 rpmfor discs and 15/16 i ps,
4-track for cassettes. Al materials and equiprment in the programcan be sent
to users and returned to libraries postage free.

A cooperating network of 56 regional libraries and nore than 100 subregi ona
libraries circul ates recorded and braille books to some 700,000 adults and
children out of a potential three mllion eligible population. Mgazine
subscriptions are provided on a direct-mail basis fromthe manufacturers.
Users nmust generally deal with service centers in distant cities with

conmuni cati on by mail or phone and little or no personal contact. Everything
conmes and goes through a mail-order system Fifty percent of the users are
over sixty-four years old, and many depend on the NLS program for their najor
source of entertainnent and connection with the world; 95 percent read
recorded materials, 5 percent read braille.

Users are inforned about new books, nagazi nes, and services through binonthly
publications, annual catal ogs, and subject bibliographies produced by NLS, and
t hrough vari ous publications produced and circul ated by the regi onal and
subregional libraries.

USER MATERI ALS

Contractors who consider subm ssion of a bid to produce books, equipnent, or
ot her program products shoul d be cogni zant of the consumner-responsive nature
of the program and that the specifications for these products have been
devel oped to nmeet the special reader needs in the program Materials are
produced with those reader needs forenmpst in mnd, and inproved through
constant nonitoring and consumer input. Contractors are expected to
famliarize thenselves with the equi pnent-handling practices of blind and
physi cal | y handi capped clientele and ensure that the equi pment they produce
will stand up under this type of use. A high degree of quality worknmanship
and product reliability is mandated by the product specification
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1.

SCOPE

This specification defines the requirements for C-90 spoken word, twin-hub, coplanar tape
cassettes, duplicated for 15/16 ips play back, in afour-track monaural mode, and suitable for use
inthe Library of Congress, Nationd Library Service for the Blind and Physicaly Handicapped
(NLS), taking-book program.

APPLICABLE DOCUMENTS

The following documents and publications, of the issue in effect on the date of the invitation for
bids, form a part of this specification. In the event of conflict between the documents and
publications referenced herein and the content of this specification, the content of this specification
shall be considered a superseding requiremen.

Spedifications

NLS

#203 - Open Red Intermaster

#300 - Specification for the Recording of Books
#403 - Labeling and Packaging - Cassette Books

Standards
MIL-STD 105D - Sampling Procedures and Tables for Inspection by Attributes

Internationd Electrotechnical Commission (IEC) Recommendations. |EC 94 Amendment #1 and
#2. Magnetic Tape Recording and Reproducing Systems. Dimensions and Characteristics

IEC 94A - Supplement to Publication 94, Amendment #1: Cassette for Commercia Tape
Records and Domestic Use, Dimensions and Characteristics

(Copies may be obtained from the American Nationa Standards Ingtitute, 1430 Broadway, New
York, New York 10018.)

Electronic Industries Association (EIA) Standards: RS-362-Tens e Properties of Magnetic Tape-
Recommended Test Method RS-399A - Dimensiond Standard Coplanar Magnetic Tape
Cartridge Type CPII.

(Copies may be obtained from the Electronic Industries Association, Engineering Department,
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2001 Eye Street, N.W., Washington, D.C. 20006.)
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3.

REQUIREMENTS

31

Generd

The magnetic tape and the cassettes furnished under this specification shdl be new and shdl have
been designed in accordance with the requirements given in IEC 94A, the dimensond
measurements given in EIA RS-399A, and as specified heran.

3.2

3.1.1 Component Parts

One complete cassette shdl consst of alength of magnetic oxide-coated tape, with tape
leaders, contained within a cassette housing as specified herein, and packaged in
accordance with Section 5.

Qualification

Theitemsfurnished under this specification shal be products that have been tested and passed the
qudification tests specified herein. Items that pass the qudification tests shall be consdered
qudified by NLSfor the remainder of the Library of Congress contracting period.

33

3.2.1 Process Change

Qudification, once established, applies only to those cassettes manufactured by the same
process used to make the cassettes that passed the qualification tests. All proposed
process or materials changes shall be reported to the NLS contracting officer in writing,
with a statement by the supplier as to the nature of the changes and the extent of such
changes on the ddlivered product. NLSreservesthe right to require six (6) weeks notice
and sufficient samples of the new product for quality assurance tests prior to delivery of
products manufactured under any such changes in process. The foregoing requirement
doesnot in any way relieve the manufacturer of ddlivery requirements, quaity control, and
testing necessary to ensure that al products delivered under this specification areidentica
to those products origindly submitted for qudification.

Materids
331 Tape

The tape shdl conss of alayer of magnetic materia on a backing of mylar plagtic or
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equivaent, subject to the gpprova of NLS, and shdl have the physica, magnetic, and
other characterigtics specified herein.

3.3.2 Cassettes

The cassettes shal be constructed of non-magnetic materids suitable for the intended use
and shdl conform to the physicd, dimensiond, and other requirements specified herein.

3.3.3 Hammable Maerids

Tape or cassette components which ignite from a match flame, and when so ignited
continue to burn in atill carbon dioxide aamosphere, shdl not be used.

3.34 Toxicity

Tape or cassette components which may cause bodily harm by contact, inhalation or
ingestion shall not be used.

3.4 Casstte Dimensond Meassurements

3.5

The cassatte dimensions shal conform to the measurements given in EIA RS-399A.

Cassette Physicad Requirements

351 Cassite Assembly

Cassette halves shdl be bound together with five screws. Thefinish of the cassette hdves
shall be smooth and clean. There shal be no flash, cracks, gaps, bumps, lips, or teats, on
the front of the cassette housing, where the two cassette halves come together or on any
parting line. The contractor shal specify the screws so that the cassette shell may be
assembled and disassembled three times without screw hole thread degradation. The
cassettes shal be supplied with their record-protect tabs removed.

3.5.1.1 Drop Resistance

The cassette shal remain bound together with no didocation of parts
within the overdl tolerances given in EIA RS-399A, and must perform
satisfactorily in the standard reproducer after being subjected to the drop
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test of 4.6.8.4.

3.5.2 Corner Tape Guides

Rotating idler roller corner tape guides shal be provided. The corner idler roller tape
guides shdl be flanged and shdl have a minimum hub diameter of 7.11 mm (0.280 in).
Theseidler rollers shdl be secured to the cassette shell using an inserted Stainlesssted pin
or amolded plastic support post.

3.5.3 Windows

Eachgdeof the cassette shdl be provided with awindow. Minimum viewabledimensond
measurements shall be 6.35 mm (0.25 in) wide and 19.05 mm (0.75 in) long. The
windows shdl be congtructed of a materid suitable for the intended use. Each window
shdl be cagpable of withstanding a force of 1.59kg (3.5 Ibs) without loosening from the
cassette or cracking. There shall be no excess adhesive around the window edges.

3.5.4 HictionLiners

Cassettes shdl be provided with anti-friction liners. Liner configuration, materid, coating
and impregnation are subject to the gpprova of NLS. Liners shal be evenly coated or
impregnated with solid lubricant and shal be of uniform workmanship free from
manufacturing defects, shal not fray, tear, or wrinkle, and shdl exhibit no shredding or
shedding of debris. The tape contact surface of the liner shal be eectricadly conductive
to reduce build up of static charges to the tape.

355 Hubs

The hub mold-injection-point shall not be on any part of the hub whereit can bein contact
with thetgpe and friction liners. The hub shdl be congtructed in such away that no bulging
or depression of the tape occurs when the tape is wound around the hub or didodging of
the hub occurs under normal conditions of cassette operation. Hubsshall be of thedesign
configuration shown in |[EC 94A.

35.6 Pressure Pad Assambly
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3.6

The pressure pad assembly shall consst of a device to apply pressure between the tape
and record/reproduce head and shall meet the requirement of 3.8.3.

3.5.7 Magnetic Shidd

Each cassatte shdl be provided with a hum reducing shield positioned directly behind the
pressure pad, in accordance with EIA Standard RS-399A. (See Section 2, Applicable
Documents.)

3.5.8 Labe Area

Each cassette shdl be provided with two label areas in conformance with those given in
EIA RS-399A.

Tape Dimensdond Measurements

3.6.1 Length

The length of tape contained within the cassette shall bein accordance with Tablel, except
for titles designated "For grades K-3" or "Preschool-2" in the annotation. Tape length for
these titles shdl be the actud length of the sound track supplied.

3.6.2 Width

The tape width shdl be 3.81 + 0.00 mm [0.150 + 0.000 in] - 0.05 mm [- 0.002 in]
3.6.3 Thickness

The overdl thickness of the tape (base and coating) contained within the cassette shdl be
in accordance with Table 1.

TABLE I. TAPE LENGTH AND THICKNESS
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Tape Length Tape Thickness
Time Nomind
Indicator Meters Fet mm in
C-90 128.60 min. - 133.20 max. 422 min. - 437 max. 0.015 0.0006

3.7 Tape Leader

The magnetic tape shdl be provided with a polyester or equivaent leader attached to both ends
of the tape. Tape |leader width shall be in accordance with the tape width requirement of 3.6.2.

3.7.1 Leader Length

Each leader shdl be 33.02 cm (13 inches) minimum, 38.10 cm (15 inches) maximum in
length, with a thickness of 0.0508 mm (0.0020 inches) maximum.

3.7.2 Leader-to-Hub and Tape-to-Hub Connections

L eader-to-hub and tape-to-hub connections shdl be capable of withstanding a minimum
force of 1 kilogram (2.2 pounds) for 10 seconds.

3.7.3 Leader Splices

Tape-to-leader plices shdl be capable of withstanding aforce of 326 gram (11.5 0z) at
118 degrees +0 -5 degrees F for 60 minutes, without an increase of the gap between tape
and leader or separation of the splice. No overlap is permitted.

3.7.3.1 Splicing Tape Width

The splicing tape shdl not protrude beyond the edges of the magnetic tape and
tape leader.

3.7.3.2 Splicing Tape Adhesve

The splicing tape adhesive shall not ooze after the complete cassette has been
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subjected to any one of the temperature and humidity conditions givenin 3.13 or
the conditions givenin 3.7.3.
3.8  Mechanicd Requirement

39

3.8.1 Maximum Friction Torque of Both Hubs

The friction torque of both hubs, measured in the cassette itself at the nearly full hub, shall
not exceed 0.0027 Nm (0.38 oz.in), when measured in accordance with 4.6.6.1.

3.8.2 Maximum Friction Torque of Both Hubs With Hold Back Torgue

Withahold back torque of 0.0008 Nm (0.085 oz.in) applied to the nearly empty hub, the
required torque to be applied to the nearly full hub, when moving tape, shal not exceed
0.0055 Nm (0.74 oz. in), when measured in accordance with 4.6.6.1.

3.8.3 Pressure-Pad Pressure

When the magnetic head is engaged into the cassette, in accordance with the maximum
dimension given in EIA RS-399A, the pressure of the pad onthe magnetic head over the
head to pad contact area shal be 0.005 to 0.015 N/mm? (0.73 to 2.18 psi).

Tape Physcd Requirements

3.9.1 Yidd Strength

The 1% offset yidd point; the force corresponding to 3% elongetion; and thetensileforce
at break for the tape, when measured in accordance with 4.6.13.1, shdl equal or exceed
the value specified in Table |1, in accordance with EIA Standard RS-362. (See
Applicable Documents, Section 2.)

3.9.2 Elongation Under Stress

The eongation of the tape for a particular type cassette, when measured in accordance
with 4.6.13.2, shdl not exceed the value specified in Tablell.

TABLE Il. MAGNETIC TAPE PHYSICAL REQUIREMENTS
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Requirement
Characteridtic (3.81 MM [0.150 in.] tape width)
C-90
Yidd strength 0.363 kg (0.81bs)
Elongation under stress 0.5%

3.10

3.9.3 Anchorage
The magnetic layer of the tape shdl show no vishble evidence of anchorage failure after

completion of dl tests. Anchorage falure is manifested as a separation of the magnetic
codting from the base materid of the tape, or internd failure of the coating layer itsdf.

3.94 Hlices

All magnetic tape lengths shdl be continuous and splice free.

3.9.5 Layer-to-Layer Adheson

The adhesion characteristics of the tape shdl be such that the frictiona torque shdl not
exceed thevaue givenin 3.8.2, after the compl ete cassette has been subjected to any one
of the temperature and humidity conditions givenin 3.13.

3.9.6 Mechanicd Operation

When tested in accordance with 4.6.9.1, the cassettes shdl be free from obvious noises,
such as, squedls, dlicks, thumps, chatter, and rattles. Cassettes shdl not jam or spill tape
into the machine.

Magnetic Tape Performance Requirements - 1-7/8 ips

3.10.1 Maximum Recording Leve

The maximum recording level, when measured in accordance with 4.6.7.4.1, shdl not fall
below the reference recording level (see 4.6.7.1.4) by more than the applicable value
specified in Table 1.

3.10.2 Maximum Output Leved
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The maximum output level, when measured in accordance with 4.6.7.4.1, shdl not fall
below the reference output level (see 4.6.7.1.5) by more than the applicable vaue
specified in Table 1.

3.10.3 Sensitivity

The output voltage level of a 315 Hz signd, recorded at standard record level (see
4.6.7.1.6) with operating bias current (see 4.6.7.1.3), a any point on the tape, when
measured in accordance with 4.6.7.4.3, rdativeto the reference output level (see4.6.7.1
5), shdl fdl within the applicable values specified in TablelI1.

3.10.4 Harmonic Didortion

The harmonic distortion at reference recording level (see 4.6.7.1.4) and at standard
recording level (see 4.6.7.1.6), when measured in accordance with 4.6.7.4.2, and
4.6.7.4.3, respectively, shall not exceed the applicable vaue specified in Table l11.

3.10.5 Freguency Response

The output voltage levels, at frequencies of 6,000 Hz, 8,000 Hz, and 10,000 Hz, when
measured in accordance with 4.6.7.4.4, and when normalized to the output voltage level
at 315 Hz and compared with the response of the "Reference Medium™ tape (see
4.6.7.1.1), shdl fdl within the applicable limits specified in Table I11.

3.10.6 Uniformity

The uniformity of the output Sgnd level at the test frequencies of 315 Hz and 8,000 Hz,
when measured in accordance with 4.6.7.4.5, shdl be such that the maximum deviation
from the maximum pesak output shal not exceed the gpplicable vaue in Tablelll.

3.10.7 Reference Leve to Direct Current (dc) Noise Ratio

The reference level to dc noise ratio, when measured in accordance with 4.6.7.4.6, shall
equal or exceed the applicable vaue specified in Table 1.

3.10.8 Ease of Erasure

A 60 Hz ac 1,000 Oergteds (pesk value) erasefied shal causeareductioninsignd of not
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less than the gpplicable vaue specified in Table 111, when measured in accordance with
4.6.7.4.7.
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TABLE I1l. MAGNETIC TAPE PERFORMANCE REQUIREMENTS
Measured at 1-7/8 ips
C-90 Messurement
Characteristic Oxide Characteristic Units
Maximum recording level -3.5 Decibds
Maximum output level -3.5 Decibds
Sengtivity -8, -13 Decibds
Harmonic digtortion (max.):
@Reference recording level
(Third Harmonic digtortion) 3 Percent
@ Standard recording level
(Total Harmonic digtortion) 1 Percent
Frequency response:
@ 6000 Hz -2 maximum Decibds
@ 8000 Hz -4 maximum Decibds
@ 10000 Hz -6 maximum Decibds
Uniformity:
@ 315 Hz 20 Percent
@ 8000 Hz 30 Percent
Reference leve to dc
noise ratio 47 Decibds
-12- December 1990
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Ease of erasure

311

60 Decibds

Duplicated Cassette Performance Requirements - 15/16 ips

3.11.1 Duplicated Speed

The duplication system shdl be capable of producing cassette copies at a speed of 15/16
ips. (4.76 cmVs) (+2%).

3.11.2 Duplication Equalization

The duplication system shdl be adjusted to provide 15/16 ips equdization equivaent to
that of aduplicated cassette at 1-7/8 ips, except that the upper limit or frequency response
ghdl be considered as 5000 Hz. Naturalness of reproduction when compared to the
master tape shdl be the subjective basis for judging acceptability of the system. Over or
under accentuation of bass, treble, and/or high frequency response of duplicated cassettes
shal not be permitted.

3.11.3 Levd of Duplication

Cassettes shdl be produced a an average duplication system leve of -7 VU. Peaks of
the voice shall not exceed O VU. (O VU reference is defined in paragraph 4.6.7.1.4.,
Standard Recording Level is defined in paragraph 4.6.7.1.6.)

3.11.4 Duplication Signad-to-Noise

The unweighted signa-to-noise ratio of a duplicated tape shal not be less than 40 dB
down from maximum record levd.

3.11.5 On-Tape Crosstak

There shdl be no discernible interchannel crosstalk between any tracks on the duplicated
casstte. Asaperiodic test the contractor will be required to duplicate the NLS crosstalk
tape on dl of the duplication equipment used for production of materiadsfor NLS. At 1
kHz, crosstak shdl not be lessthan 50 dB down from the reference record level using the
NLS crosstalk test tape and procedure outlined in Section4.6.7.4.8. thistest isintended
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3.12

to provide a comprehensive overview of the entire production system but meeting the 50
dB crosstalk level does not diminate the requirement for meeting the ligening te<, i.e., no
discernible crosstalk between any tracksfor recorded speech. The duplicators (daves) will
be tested for crosstalk on a periodic basis. Each supplier will receive atest tape from
NLS which must be copied by dl dave units. Two samples from each dave will be
submitted to NL S Quaity Assurancefor evauation. Any davethat does not meet the 50
dB requirement (para. 4.6.7.4.8) shall not be used for NL S products (frequencies on the
test tape other than 1 kHz are for genera reference only).

Generd Reguirements

3.12.1 Program Materia

The sdes shdl be assigned asfollows. (See Figure 3.)

Sidel Correspondsto Track 1
Sidell Corresponds to Track 4
Sidelll Corresponds to Track 3
SidelV Corresponds to Track 2

Duplicated program materia shal be placed on the tape so that:

@ The end of sde 1 and the beginning of side 2 physicdly coincide;
(b) The end of Sde 2 and the beginning of sde 3 physcaly coincide;
(© The end of sde 3 and the beginning of sde 4 physicdly coincide.
(d) The track layout of subsequent cassettes shdl follow the same format.

Information shdl be as close as possible to the beginning of the tape.

3.12.2 Timing

The recorded time for dl tracks shal be 88 minutes, +0 -1 minute, except for the last
track. All cassettes, regardless of track length, shdl be C-90 load, except for titles
designated "For grades K-3" or "Preschool-2" in the annotation. Tape length for these
titles shall be the actud length of the sound track supplied.

3.12.3 Indexing Sgnds

Master tapes may include a 50 Hz sub-audible tone recorded at -12 to -18 VU for
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purposes of locating chapter headings, subject aress, etc. They may dso indude voice-

indexing information over a band of frequencies extending down to 4 Hz, a recording
levels between -20 and -5 VU. (See Specification #300, Applicable Documents.)

3.12.4 Masters

Masters supplied by NLS for duplication shall follow the formats listed in 3.12.1 and
3.12.2, except that the programmaterid may bein ether quarter track, 2 or 4 channel, or
half track, 2 channd format. The tape speed of the master is 3-3/4 ips.

3.13 Environmentd Extremes

When tested in accordance with 4.6.8, cassettes shdl not warp and shal conform to mechanica
requirementsin 3.8.2, and the tape magnetic performance requirementsin 3.10.3, 3.10.5, 3.10.6,
and 3.10.8, after being subjected to the following: 60 degrees C +0, -5 degrees C (140 degrees
F +0, -9 degrees F) at 0 to 30% reative humidity for 24 hours;

-30 degrees C +5, -0 degrees C (-22 degrees F +9, -0 degrees F) for 24 hours; and 45 degrees
C+ 5degrees C (113 degrees F + 9 degrees F) at ardative humidity of 90%+ 5% for 24 hours.

3.14 Short-Term Operation

When tested in accordance with 4.6.9.1 and 4.6.9.3, the cassettes shdl perform satisfactorily in
the stlandard recorder/reproducer and the spill test machine and shdl conform to the requirements
of 3.8.1, 3.8.2, and 3.9.6.

3.15 Opeationd Life

After the cassette has been subjected to the operationd life test of 4.6.9.2, the cassette shall
perform satisfactorily in the standard recorder/reproducer, and shdl conform to the mechanical
requirement of 3.8.2, and the average output level of 315 Hz signa, recorded at standard recording
level (see4.6.7.1.6), shall not decrease by more than 2 dB.

3.16 Workmanship and Generd Examination

The tape and tape cassette shdl be manufactured and processed in a careful and workmanlike
manner in accordance with good practice. Both the magnetic oxide surfaces and base of the tape
dhdl befreefrom any raised areas, dugt, flakes, or powder, which would render the tape unsuitable
for its intended use. The condition of tape ditting and the cassette shal be examined for
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workmanship and cleanliness.
4, QUALITY ASSURANCE PROVISIONS

4.1 Respongbility for Ingpection

The supplier isresponsiblefor the performance of dl ingpection requirements specified herein. The
supplier may utilize his own facilities or any reputable commercia laboratory acceptable to the
Government. The Government reserves the right to perform any of the ingpections set forth in this
specification where such ingpections are deemed necessary to assure that supplies and services
conform to the prescribed requirements.

4.2 Classfication of Inspections

421

Sampling for dl ingpections shdl be in accordance with MIL-STD 105D.
422

The ingpections herein specified are classfied asfollows:

a Qudification Ingpections 4.3.1

b. Incoming Materids Inspections 4.3.2

C. Quality Conformance Inspections 4.3.3

d Acceptance Inspections 4.3.4

4.3 Order of Inspections

4.3.1 Qudificaion Inspections

Qudification ingpection shal consst of each of the examinations, measurements, and tests
ligedin TablelV, and shdl be performedinthe order givenin4.6.1, and Figure 1. Copies
of the record of the examinations, measurements, and tests listed in Table IV and Figure
1; the test samples themselves, and certification of production compliance with the
requirements under qudification ingpections shal accompany the supplier's bid.

4.3.1.1 Qudificaion Sample Size
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The qudification sample shdl consst of eight (8) C-90 cassettes. Tested samples
shall beretained by NLS.
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TABLE IV. EXAMINATIONS, MEASUREMENTS, AND TESTS

QUALIFICATION INSPECTIONS

Examinations, Test
Measurements, Requirement Paragraph Method
and Tedts Paragraph
GROUP A
Generd examination 3.5.1, 35.3, 3.5.6, 4.6.4
3,5.7,35.8, 3.11.1,
3.115,3.12.1,3.12.2,3.16

Cassette outside
dimend ons measurements 34 4.6.5
GROUPB
Short-term operation 3.9.6and 3.14 4.6.9.1& 4.6.9.3
Frictiond torque 3.8.1and 3.8.2 4.6.6.1
GROUPC
Senstivity 3.10.3 4.6.74.3
Frequency response 3.10.5 4.6.7.4.4
Uniformity 3.10.6 4.6.7.4.5
Reference leve to dc

noise ration 3.10.7 4.6.7.4.6
Duplication equdization 3.11.2 4.6.4
Levd of duplication 3.11.3 4.6.7.4.1
Duplication sgna-to-noise 3114 4.6.7.4.6
Crosstalk 3.11.5 46.4.& 4.6.7.4.8
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Duplicated speed

3111

4.6.7.4.9

TABLE IV. EXAMINATIONS, MEASUREMENTS, AND TESTS

QUALIFICATION INSPECTIONS

( Continued )
Examinetions, Test
Measurements Requirement Paragraph Method
and Tests Paragraph
GROUPD
Pressure-pad pressure 3.8.3 4.6.6.2
Anchorage 3.9.3 4.6.14
Magnetic tape length 36.1& 394 46.12.1
Magnetic tape width 3.6.2 4.6.12.1
Magnetic tape thickness 3.6.3 4.6.12.1
Leader length 3.7.1 4.6.12.3
GROUPE
Maximum recording level 3.10.1 4.6.7.4.1
Maximum output level 3.10.2 4.6.7.4.1
Harmonic digtortion 3.104 46.7.4.2
Ease of erasure 3.10.8 4.6.7.4.7
Splice gap 373 4.6.12.4
Splice strength 373 4.6.12.4
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Splice tape width

L eader-to-hub or tape-to-
hub strength

3731

3.7.2
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TABLE IV. EXAMINATIONS, MEASUREMENTS, AND TESTS
QUALIFICATION INSPECTIONS

( Continued )

Examinations, Test
Measurements Requirement Paragraph Method

and Tests Paragraph
Casstte physical 354,355,352, 4.6.10& 4.6.11
examination and 3.5.3,and 3.5.8
measurement
Magnetic tape yied
srength 3.9.1 46.13.1
Magnetic tape elongation

under stress 3.9.2 4.6.13.2
Environmenta conditions 3.13 46.8.1,4.6.8.2,4.6.8.3
Drop test 3511 4.6.84
GROUP F
Operdiond life 3.15 4.6.9.2

4.3.2 Incoming Materids Inspections

Incoming materids inspections shall consst of each of the examinations, measurements,
andtestsliged in Table V. The contractor shdl select the appropriate number of samples
fromincoming lotsor batches. All samples subjected to the examinations, measurements,
and tests supplied in Table V must conform to the gppropriate requirements specified in
Section 3.

4.3.2.1 Incoming Materids Sampling
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Sampling for incoming materid singpections shall bein accordance with MIL-STD
105D and as specifiedin 4.3.2.2, 4.3.2.3, 4.3.2.4, and 4.3.2.5.

4.3.2.2 Sampling for Table V_Group A Examinations, M easurements, and Tests

Sampling for Group A examinations, measurements, and tests shdl be in
accordance with MIL-STD 105D, Generd Inspection Leve 11, a an acceptable
quality level (AQL) of .65 defects per hundred units.

4.3.2.3 Sampling for Table V_Group C Examinations, M easurements, and Tests

Sampling for Group C examinations, measurements, and tests shall be in
accordance with MIL-STD 105D, Generd Inspection Leve 11, a an acceptable
quality level (AQL) of .65 defects per hundred units.

4.3.2.4 Sampling for Table V_Group D Examinations, Measurements, and Tests

Sampling for Group D examinations, measurements, and tests shdl be in
accordance with MIL-STD 105D, Generd Inspection Leve 11, a an acceptable
quality level (AQL) of 1.5 defects per hundred units.

4.3.2.5 Sampling for Table V_Group E Examinations, M easurements, and Tests

Sampling of Group E examinaions, measurements, and tests shdl be in
accordance with MIL-STD 105D, Generd Inspection Leve 11, a an acceptable
quality level (AQL) of 1.5 defects per hundred units.
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TABLE V. EXAMINATIONS MEASUREMENTS, AND TESTS

INCOMING MATERIALS INSPECTIONS

Examinations, Test
Measurements, Requirement Paragraph Method
and Tests Paragraph
GROUPA
Generd examination 35.1,3511,352, 4.6.4
3.5.3,354, 355, 4.6.8.4
3.5.6,3.5.7and 3.5.8 4.6.10
4.6.11
Casstte outsde dimensions
measurements 3.4 4.6.5
GROUPC
Sengtivity 3.10.3 4.6.7.4.3
Frequency response 3.10.5 46.74.4
Uniformity 3.10.6 4.6.7.4.5

Reference leve to dc noise

ratio 3.10.7 4.6.7.4.6
GROUPD

Pressure-pad pressure 3.8.3 4.6.6.2
Anchorage 3.9.3 4.6.14
Magnetic tape width 3.6.2 4.6.12.1
Leader length 3.7.1 4.6.12.3
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TABLE V. EXAMINATIONS, MEASUREMENTS, AND TESTS

INCOMING MATERIALS INSPECTIONS

( Continued )
Examinations, Test
Measurements, Requirement Paragraph Method
and Tests Paragraph

GROUPE
Maximum recording level 3.10.1 4.6.7.4.1
Maximum output level 3.10.2 4.6.7.4.1
Harmonic digtortion 3.104 46.74.2
Ease of erasure 3.10.8 4.6.7.4.7
L eader-to-hub or tape-to-
hub strength 3.7.2 4.6.13.3
Magnetic tape yield strength 391 4.6.13.1
Magnetic tape elongation

under stress 39.2 4.6.13.2

4.3.3 Qudity Conformance Inspections

Qudity conformance ingpections shall congst of each of the examinations, measurements,
andtestslistedin Table V1. The contractor shal sdect the gppropriate number of samples
from each lot produced. All samples subjected to the examinations, measurements, and
tests specified in Table VI must conform to the appropriate requirements specified in
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Section 3.

4.3.3.1 Qudity Conformance Sampling

Sampling for qudity conformance ingpections shdl be in accordance with MIL-
STD 105D and as specified in 4.3.3.2, 4.3.3.3, and 4.3.3.4.

4.3.3.2 Sampling for Table VI Group B Examinations, Measurements, and Tests
Sampling for Group B examinations, measurements, and tests shdl be in

accordance with MIL-STD 105D, General Inspection Levd 11, at an acceptable
qudity level (AQL) of .65 defects per hundred units.

4.3.3.3 Sampling for Table VI Group C Examinations, Measurements, and Tests
Sampling for Group C examinations, measurements, and tests shall be in

accordance with MIL-STD 105D, General Inspection Levd 11, at an acceptable
qudity level (AQL) of .65 defects per hundred units.

4.3.3.4 Sampling for Table VI Group D Examinations, Measurements, and Tests
Sampling for Group D examinations, measurements, and tests shdl be in
accordance with MIL-STD 105D, General Inspection Levd 11, at an acceptable
qudity level (AQL) of 1.5 defects per hundred units.

4.3.35Lot

A lot shdl consst of any and dl cassettes manufactured for any one given cassette
book title.
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TABLE VI. EXAMINATIONS, MEASUREMENTS, AND TESTS

QUALITY CONFORMANCE INSPECTIONS

Examinations, T e st

Measurements, Requirement Paragraph Method
and Tests Paragraph

GROUPB

Frictiona torque 3.8.1and 3.8.2 46.6.1

Program materid 3121 46.4

GROUPC

Duplication equdization 3.11.2 4.6.4

Levd of duplication 3.11.3 4.6.7.4.1

Crosstalk 3115 4.6.4

GROUPD

Magnetic tape length 3.6.1& 394 46.12.1

4.3.4 Lot Acceptance Ingpections (See 4.3.4.4 & 4.3.5)

(Thisingpection is performed on completed lots only.)

Acceptance ingpections shall consst of each of the examinations, measurements, and tests
listed in Table VII. The contractor shall select the appropriate number of samples
produced. All samples subjected to the examinations, measurements, and tests specified
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in Table VIl must conform to the appropriate requirements specified in Section 3.

4.3.4.1 Acceptance Sampling

Sampling for acceptanceinspections shdl bein accordancewith MIL-STD 105D,
and as specified in 4.3.4.2, 4.3.4.3 and 4.3.4.4.

4.3.4.2 Samplingfor Table VI Group B Examinations, M easurements, and Tests

Sampling for Group B examinations, measurements, and tests shall be in
accordance with MIL-STD 105D, Generd Inspection Leve 11, a an acceptable
quality level (AQL) of .65 defects per hundred units.

4.3.4.3 Sampling for Table VII Group E Examinations, M easurements, and Test

Sampling for Group E examinations, measurements, and tests shdl be in
accordance with MIL-STD 105D, Generd Inspection Leve 11, a an acceptable
quality level (AQL) of .65 defects per hundred units.

4.3.4.4 Samplingfor Table V11 Group F Examinations, M easurements, and Tests

Sampling for Group F examindions, measurements, and tests shdl be in
accordance with MIL-STD 105D, Generd Inspection Leve 11, a an acceptable
quality level (AQL) of .65 defects per hundred units.

4.3.4.5 Lot
A lot shdl consst of any and dl cassettes manufactured for any one given cassette

book title. Lot ingpection reportsareto beforwarded to NLS Quality Assurance
Section on aweekly basis.
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TABLE VII. EXAMINATIONS MEASUREMENTS, AND TESTS

ACCEPTANCE INSPECTION

Examinations, Test

Measurements, Requirement Paragraph Method
and Tests Paragraph

GROUPB

Short-term operation 3.9.6 46.9.1

GROUPE

Splice gap 373 4.6.12.4

GROUP F

Payback Leve 3.11.3 46.7.1.7

Subjective Listening 3.11.2 4.6.4

435 Caetified Lot Acceptance Sample

A certified acceptance sample of each lot produced (see Section 4.3.4) shall beforwarded
to NLSfor production approva. This sample shdl be consdered representative of any
and all cassettes produced in that lot and shall be retained by NL S asaproduction control
copy. The certified lot acceptance sample (production control copy) shall be marked with
the dave number from which it came. As production of books progresses, subsequent
acceptance samples shal be taken from different daves and marked with that dave

number. Rotation of samples/daves shdl be on a sequentid basis.
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4.4  Reporting of Test Results
441

4.5

The contractor shal maintain a complete record of dl test results for the duration of the
contract. The test records shall be available to the Government at al reasonable times.
The records shdl include the information necessary to identify the lot, the lot sample, the
testing equipment, the ingpector, and the date of the te<t.

4.4.2

The contractor is required to provide written documentation showing that his methods of
quality control incorporate those established by this specification, under Section 4.

4.4.3

Should NL S determine that a sgnificant fault or faults be found in production units, then
correction of thefault or faultsin previoudy produced units, and production inspections or
controls for prevention shall be ingtituted without additional chargeto NLS.

Warranty

The contractor shall agree to unconditionaly warrant each book he produces for this
program for aperiod of oneyear. Booksthat arefound to be not in conformancewith this
specification shal be returned to the contractor. Defective books shall be replaced and
returned within two (2) working days. A monthly report on warranty returns shal be
forwarded to the NL S Quality Assurance Section. The monthly report document shall be
submitted for approval as part of the written documentation described in paragraph 4.4.2.

45.1

Books produced for the talking-book program are subject to recal and reduplication,
based on the criteria under the Quality Assurance Section. It shal be the prerogative of
the contracting officer to ingtitute arecdl at his discretion,

4.5.2
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4.6

The right is reserved by the Nationa Library Service for the Blind and Physcaly
Handicapped, Library of Congress, toingpect any processor testsbeing performed. The
Library representative shall have the authority, without advance notice, to select a random
a sample of the books a any time during the course of the contract for testing to the
specified requirements. Theright isreserved by the Nationd Library Servicefor the Blind
and Physically Handicapped, Library of Congress, to regject any production lot represented
by atested sample which has been rgected.

453
The right is reserved by the Nationd Library Service for the Blind and Physicdly

Handicapped, Library of Congress, to ingpect plant facilities or manufacturing processes
a any reasonable time.

Examinations, Measurements, and Tests

4.6.1 Order of Qudification Inspection

Qudification inspection shal be performed in the following order, in accordance with
Figure 1.

@ All cassettes under test shall be subjected to the examinations, measurements, and
tests for generad examination, outsde dimensions, frictiona torque, short-term
operation, pressure-pad pressure, maximum recording level, maximum output
levd, harmonic digtortion, sengtivity, frequency response, reference level to dc
noise ratio, duplicated speed, duplication equalization, level of duplication,
duplication sgnd-to-noise, crosstak, program materid and timing, listed in Table
V.

(b) The cassettes shal then be divided into four groups. Cassettesin groups, 2, and
3 shdl be subjected to the environmenta conditions of 4.6.8.1, 4.6.8.2, and
4.6.8.3, respectively. Cassettesin group 1 shdl be recorded with the test signd
givenin4.6.7.4.7, prior to being subjected to the conditions of 4.6.8.1. Cassettes
in group 4 shal be subjected to the drop test of 4.6.8.4. All cassettes, groups 1
through 4, shdl then be subjected to the mechanica measurement of 4.6.6.1 for
conformance to the frictional torque requirement of 3.8.2. Cassettes in group 1
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shdl then be subjected to the magnetic tape measurement for ease of erasurelisted
inTablelV. Cassettesingroupsl, 2, and 3 shal be examined for warpage, loose
or curled labels, and printing ink that will smear or come off the labels.

(© One cassette from each group shal then be subjected to the operationd life test
of 4.6.9.2. Measurement for conformance to the frictiona torque requirement
shdl be for the requirement of 3.8.2 only.

(d) One cassette from each group shall then be subjected to the examinations,
measurements, and tests for physica examination and measurements, anchorage,
tape length, tape width, tape thickness, leader length, splice gap, splicing tape
width, splicing tape adhesive, leader-to-hub or tape-to-hub strength, splice
drength, layer-to-layer adhesion, magnetic tape yied strength, and magnetic tape
elongation under dressliged in Table V.

4.6.2 Prdiminary Conditioning

Test units shdl be subjected to the test environment of 4.6.3 for aperiod of not less than
24 hours prior to performance of any measurement or test specified herein.

46.3 Tes Environment

Except as otherwise specified herein, al measurements and tests shall be performed at an
ambient temperature of 21 degrees C + 2.8 degrees C (70 degrees F+ 5 degrees F) and
areative humidity of between 45 and 55%.

4.6.4 Gengd Examination

Test units shdl be visudly and aurdly examined for conformance to the applicable
requirement of 3.5.1, 3.5.3,3.5.6, 35.7,3.5.8, 3.11.1, 3.11.2, 3.11.5, 3.12.1, 3.12.2,
3.16, and 5.1.

4.6.5 Casstte Outsde Dimensions Measurements
The following ligted criticdl dimensons shal be measured for conformance to the

measurementsgivenin EIA RS-399A. Appropriate”GO" "NO-GO" gauges may be used
to determine conformance to outside dimensond requirements.
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Outside dimensions to be measured

€) Length

(b)  Width

(© Thickness

(d) Capgtan holes; size and location

(e Locating holes; Sze and location

® Erase head opening; height and width

()] Record/reproduce head opening; height and width

(h Extreme ends of head openings

() Hub spindle holes, size and location

()] Hub spoke insde diameter

(k) Hub spoke; size, number, and location

()] Support planes flatness and paralelism

4.6.6 Casste Mechanica Measurements
4.6.6.1 Frictiona Torque
With no holdback torque applied to the supply red and with the nearly full red on
the take-up Sde, note the average torque reading for conformance to requirement
3.8.1. Repeat the foregoing test with a holdback torque of 0.0008 Nm (8
gm.cm.). Note the average torque reading for conformance to the requirements
of 3.8.2. Wind the tape on the opposite hub and repest the foregoing test.
4.6.6.2 Pressure-pad Pressure
The pressure-pad pressure shall be measured for conformance to the requirement
of 3.8.3.

4.6.7 Magnetic Tape Performance M easurements

4.6.7.1 Ddinitions

46.7.1.1 Reference and Cdlibration Tapes

The reference medium cassette shal consst of an unrecorded length of
magnetic tape which defines the magnetic characterigtics for IEC type |
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recording tape contained in a cassette shell conforming to IEC 94A,
BASF part number 52015. The calibration cassette shal be BASF part
number 54407: reference levd, azimuth dignment and frequency
response; 120/3180 micro second equalization.

46.7.1.2 Secondary Reference Tape

The secondary reference tape is an unrecorded length of tape, the
characterigtics of which have been cdibrated againg those of the
"Reference Level" section of thereferencetape. The secondary reference
tape is used for prdiminary adjustments of the reference test
recorder/reproducer and shal be arepresentative sample of thetape used
in duplication.

46.7.1.3 Operating Bias Current

Operating bias current is tha bias current through the recording head
whichwill givea2.5 dB fal off (over bias peak) of the peak output from
the secondary reference tape (see 4.6.7.1.2) when a 6.3 kHz signd is
recorded at standard recording level (see 4.6.7.1.6).

46.7.1.4 Reference Recording Leve

The reference recording levd is that voltage levd of 315 Hz input sgnd
which, in conjunction with operating bias current (see 4.6.7.1.3), will
produce a permanent induction in the " Reference Medium™ section of the
reference tape (see 4.6.7.1.1), or (BASF IEC-1 Type 52105) such that
upon playback the output Sgnd level conforms to the reference output
levd. Thisreferenceleve shall be +3 VU. O VU shdl be 3 dB below
reference recording level. See Table VIII.

TABLEVIII
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Reference Reference Standard
Record Leve Output Leve Record Leve
BASF DIN 4513/6
|EC-1 Type 54407 +3VU +3VU -7VU
RCA 107 -1VvVU -1VvVU -7VU

46.7.15 Reference Output Level

The reference output leve is the output leve that is obtained by
reproducing the"Reference Leve" section of the DIN Calibration
Tape (see4.6.7.1.1).

46.7.1.6 Standard Recording Leve

Standard recording level is 10 dB below the referencerecording
levd,i.e, -7 VU.

46.7.1.7 Standard Output Level

Standard output leve isthat reproduce output voltage measured
on playback of 315 Hz dgnd that has been recorded on the
secondary reference tape (see 4.6.7.1.2) at standard recording
level (see 4.6.7.1.6) with operating bias current (see 4.6.7.1.3).

4.6.7.2 Reference Test Recorder/Reproducer

For the measurements specified in 4.6.74, a reference test
recorder/reproducer in proper adjustment shal be used. The reference
test recorder/reproducer shdl have the following minimum festures.

@

(b)

The recorder/reproducer shall be a stereophonic cassette type
and except as otherwise specified herein shdl be in accordance
with the gpplicable requirements of IEC H4A.

The tape speed shall be 4.76 cm/s (1-7/8 in/s) + 0.2%.
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(©

(d)

(€

()

@

)

0]

()

The playback frequency response and the overdl
record/playback frequency response shdl be flat to within the
limitsgiven in Figure 2 at the tape speed of 4.76 cm/s (1-7/8 in/s)
usng the "Cdibration" and "Reference Medium” cassettes (see
4.6.7.1.1).

The harmonic digtortion introduced by the record/reproduce
amplifiers and the record/reproduce head shall not exceed 0.5%
a dl levds and frequencies used in the magnetic tape
performance measurements.

The overdl sgna-to-noise ratio shdl be 52 dB or higher. The
overdl sgnd-to-noiseratio isdefined astheratio of the reference
output level to the tota unweighted playback noise after erasure
of a 9gnd recorded at reference recording level and in the
absence of anew sgnd. Thus, bias and erase noises areincluded
as wel as the playback and record amplifier noises.  All
frequencies between 40 Hz and 12 kHz shal be measured.

Theflutter shal belessthan 0.15% r.m.s. at atape speed of 4.76
cn/s (1-7/8 in/s).  (The weighing mode complying with DIN
45507, |IEC 386, |IEEE 193).

The record/reproduce head shall be atwo-channe quarter track
head.

The erase sgnd frequency shdl be 80 kHz or higher. The sgnd
strength shall be such asto reduce the level or a signd recorded
at reference recording level onthe "Reference Medium” tape by
at least 60 dB.

The bias frequency shdl be 80 kHz or higher and adjustable in
amplitude. Theeven order harmonic distortion of the bias current

waveform shal be less than 0.1%.

The reproducing characteristic shal be that which gives a flat
response, in accordance with the requirement of (c) when
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reproducing a track record with the recorded tape flux
characteristics stated in Clause 7 of IEC 94 (see Publication 94,
Amendment 1) for atape speed of 4.76 cm/s (1-7/8 in/s).

(k) The recording characteristic shal be such that the overall
record/reproduce frequency response is in accordance with the
requirements of (C) over the frequency range given.

()] Any commercid recorder which conforms to the requirements
specified herein may be used for the applicable tests and
measurements specified herein.

4.6.7.3 Prdiminay Test Recorder/Reproducer  Adjustment and
Determination of Reference Signd Leveds

Before commencing the magnetic tape performance measurements, the
reference test recorder/reproducer shall be set up and adjusted, and
operating bias current and reference sgnd levels determined in
accordance with the following, for both channd 1 and channe 2:

@ For dl measurements, the reference test recorder/reproducer shdl
be terminated with its proper load impedance.

(b) All test Sgnds shdl be snewave sgnd.

(© The recorder/reproducer shal be thoroughly cleaned and the
record/reproduce head demagnetized.

(d) The record/reproduce head shdl be adjusted for correct azimutha
orientation.

(e Determine the reference output level using the "Reference Levd”
section of the cdibration tape (see 4.6.7.1.1).

® Determine the reference recording leve, the operating bias

current, the standard recording level, and the standard output level
using the "Reference Medium” tape.
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Determine that the overdl frequency response is flat, within the
limitsgivenin Figure 2, using the "Frequency Response’ section
of the cdibration tape.

Determine that the overdl frequency response is flat, within the
limits given in Figure 2, using the "Reference Medium” tape and
recording a 25 dB bel ow referencerecording level with operating
bias current.

4.6.7.4 Test Procedures

The following magnetic tape performance measurements are gpplicable to
al tracks.

46.74.1 Maximum Recording Level Measurement

A 315 Hz signd shdll be recorded onto the cassette tape to be
tested, at that voltage level which, in conjunction with operating
bias current (see 4.6.7.1.3), will produce a permanent induction
in the tape such that upon playback the output signa will have 3%
total harmonic digtortion (THD). The input and output voltages,
a maximum recording level, shdl be measured and noted. The
input voltagelevd, a maximum recording level, shdl be compared
with the reference recording level (see 4.6.7.1.4) to determine
conformance to 3.10.1. The output voltage leve, a& maximum
recording level, shal be compared with the reference output level
(see 4.6.7.1.5) to determine conformance to 3.10.2.

Duplicated cassette level s shdl be measured using astandard VU
meter (ASA Standard C16/5-1961) to conform to the
requirement specified in 3.11.3.

46.7.4.2 Harmonic Digtortion At Reference Recording
Level Messurement

A 315 Hz signd shdll be recorded onto the cassette tape to be
tested at reference recording level (see 4.6.7.1.4) with operating
bias current (see 4.6.7.1.3). The recorded signal shall then be
played back and the third harmonic digtortion in the output shall
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be measured to determine conformance to 3.10.4.

46.74.3 Sengtivity Measurement

A 315 Hz signd shdll be recorded onto the cassette tape to be
tested at standard recording leve (see 4.6.7.1.6) with operating
bias current (see 4.6.7.1.3). The recorded signal shall then be
played back and the output voltage measured and noted.
Correction shal be made for the response of the reference
recorder/reproducer with asecondary referencetape at operating
bias current, when a secondary reference tape is used. The
output voltage level from the tape under test, a standard
recording level, shdl be compared with the reference output level
(see 4.6.7.1.5) to determine conformance to 3.10.3. Tota
harmonic digtortionin the output shdl be measured to determine
conformance to 3.10.4.

46.74.4 Frequency Response M easurements

Sgnds of 315 Hz, 6000 Hz, 8000 Hz, and 10,000 Hz shall be
recorded onto both the cassette tape to be tested and the
"Reference Medium”  tape (see 4.6.7.1.1) a 25 dB below
reference recording level (4.6.7.1.4) with operating bias current
(see4.6.7.1.3). Thereferencetape shal be played back and the
output voltage a each frequency measured and noted.
Correction shdl be made for the response of the reference
recorder/reproducer with asecondary reference tape at operating
bias current, when a secondary reference tape is used. The
outputs at the reference tape, at 6000 Hz, 8000 Hz, and 10,000
Hz, shdl be normalized to the output of the referencetape at 315
Hz and expressed in dB as the response of the reference tape.
The tape under test shal be played back and the output voltage
at each frequency measured and noted. The outputs of the tape
under test, at 6000 Hz, 8000 Hz, and 10,000 Hz, shdl be
expressed in dB as the response of the tape under test. The
response of thetape under test shall be compared to the response
of the reference tape to determine conformance to 3.10.5.
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4.6.745 Uniformity Measurement

Two 3 minute (minimum) segments, conssing of one 315 Hz
segment and one 8000 Hz segment, shall be recorded onto the
cassette tape to be tested at 10 dB below reference recording
level (see 4.6.7.1.4) with operating bias current (see 4.6.7.1.3).
The recorded signals shal then be played back and the output
voltage variations measured by meansof agraphiclevel recorder.
The tape uniformity shal be measured by determining the pesk
variations in output as a percentage of maximum peak output for
conformance to 3.10.6. All non-recurring pips shal be
disregarded.

46.7.4.6 Reference Leve to Direct Current (dc) Noise
Raio

The cassette tape to be tested shall be externdly erased. The
tape to be tested shal be recorded with adirect current supplied
to the record head that is equd to the r.m.s. value of the audio
current at reference recording level (see 4.6.7.1.4), and with
operating bias current (4.6.7.1.3). This segment shdl be played
back and the output voltage measured (in dB) at one output of a
250 Hz high-pass filter (which provides no more than a 3 dB
attenuation of the cutoff frequency and has an 18 dB per octave
roll off characteristic. This vaue shdl be taken as the dc noise
level. Determine the reference leve to dc noiseratio at thevalue
(indB) of the reference recording level (determined in 4.6.7.3)
minus the vaue of the dc noiseleve for conformanceto 3.10.7.

4.6.74.7 Ease of Erasure

The cassette tape to be tested shdl be externdly erased. A 315
Hz sgnd shdl then berecorded at reference recording level (see
4.6.7.1.6) with operating bias current (see 4.6.7.1.3). The
cassette tape shall then be subjected to the temperature and
humidity conditions of 4.6.8.1. The recorded tape shall then be
played back and the output voltage measured at the output of a
315 Hz band-passfilter having a30 Hz passband. Therecorded
sgnd shdl then be erased using a 60 Hz ac field of 1000
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Oersteds (peak value). The erased tape shall then be played
back and thelevd of the resdua signa measured at the output of
the band-passfilter. The difference between the recorded sgna
level and theresdud sgnd levd isthe effectivereductioninsgnd,
or ease of erasure, and shall conform to 3.10.8.

46.7.4.8 Crosstak

Terminate playback machine with proper impedance. Set output
level using reference tape (1 kHz) to 500 mv rm.s. Set band
pass filter frequencies to 900 Hz and 1100 Hz. Measure
interchannel track crosstalk between al tracks using above
reference leve.

Equipment used:
1. RM.S. voltmeter HP 3400A or equivalent.
2. Universd filter, Generd Radio #1952 or equivalent.

46.7.4.9 Duplicated Speed

a Measure and record frequency of open reel NLS
crosstalk tape. (1 kHz tone section, 3-3/4 ips).

b. Measure and record frequency of duplicated cassette (1
kHz tone section, 15/16 ips), from NLS open red

crosstalk tape. Frequency measured should be within +
2% of Section a

Equipment Used:

1. Frequency Counter: Fluke 1920A or equivalent.

4.6.8 Environmentd Teds

Cassettes selected in accordance with 4.6.1 (b) shal be subjected to the high temperature,
low temperature, and humidity condition of 4.6.8.1, 4.6.8.2, and 4.6.8.3, and shall then
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be retested for conformance to mechanica requirements of 3.8.2. Cassettes subjected to
the conditions of 4.6.8.1 shal then be tested for conformance to the requirements of
3.10.8. All cassettes shdl then be tested to the requirements of 3.10.3, 3.10.5, 3.10.6,
3.95,and 3.7.3.2.

4.6.8.1 High Temperature

The cassettes under test shall be subjected to 70 degrees +0 degrees, -5 degrees
C (158 degrees +0 degrees, -9 degrees F) and ardative humidity of between O-
30% for a period of 24 hours. The cassettes shal be brought back to "test
environment” (see 4.6.3) at atemperature gradient of no greater than 25 degrees
C (45 degrees F) per hour and shdl remain at "test environment” at least 2 hours
before further tests.

4.6.8.2 Low Temperature

The cassettes under test shall be subjected to -30 degrees +5 degrees, -0 degrees
C (-22 degrees+9 degrees, -0 degrees F) for aperiod of 24 hours. The cassettes
shdl be brought back to "test environment” (see 4.6.3) at atemperature gradient
of no greater than 25.0 degrees C (45 degrees F) per hour and shal remain at
"test environment” at least 2 hours before further tests.

4.6.8.3 Humidity

The cassettes under test shall be subjected to 45 degrees +5 degrees C (113
degrees + 9 degrees F) and a rdative humidity of 90 + 5% for a period of 24
hours. The cassette temperature to stabilize to the "test environment” (see 4.6.3)
by opening the test chamber door and alowing the cassette temperature to
gabilize to the "test environment” for at least 2 hours before further test.

4.6.8.4 Drop Test

The drop test shdl consst of four drops of C-90 loaded cassettes from a height
of 30inchesonto aconcretefloor covered with asphalt or tile. Thefirst two drops
shdl be on dternate ends and the second two drops shdl be on dternate faces.
Upon completion of the drops, ingpect the cassette and hubs for breakage or
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4.6.9

cracksand for conformanceto the requirement of 3.8.2. Hub didocation shdl not
be consdered afailure provided that the hub can easily be repositioned.

Operdtiona Tedts

4.6.9.1 Short-Term Operation Test

The cassette to be tested shall be subjected to one fast cycle to determine
conformance to 3.9.6. A fast cycle shdl consst of fast rewinding the tape from
end-to-end in one direction then turning the cassette over and fast rewinding the
tape from end-to-end in the other direction. Upon completion of thefast cyclethe
cassette shall be tested for conformanceto 3.8.1 and 3.8.2.

4.6.9.2 Operationd Life Test

A 315 Hz sgnd shall be recorded onto tracks 1 and 2 of the cassette tape to be
tested at standard recording level (see4.6.7.1.6) with operating bias current (see
4.6.7.1.3). The recorded signals shal be played back and the average output
voltage for each track measured and noted asthe initia output level for that track.
The test cassettes shall then belife tested by repetitive cycling until it has reached
40 cydles or fals, whichever comes firsd. One cycle shdl congst of playing the
cassette from end-to-end in one direction, then turning the cassette over and
repesting the same procedure. Upon completion of the 40 cycles the cassettes
shall be retested for conformance to the mechanica requirements of 3.8.2 and the
previoudy recorded sgnas shdl be played back and the average output voltage
for each track measured (in dB) and noted asthe find output leve for that track.
Comparetheinitid output voltage leve for each track with thefina output voltage
level for each track for conformance to 3.15.

4.6.9.3 Spill Test
1 Set the cassette machine variable speed control to the "Hi"

position.
2. Set the speed to 1-7/8 ips.
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3. Insert the cassette into the machine; the cassette should be fully
rewound.

4, Put the tape in motion by pressing the fast-forward lever.
5. Allow the machine to run in fast-forward for at least 5 seconds.
6. Switch the machine directly to play. Do not pressthe stop lever.

7. Allow the machine to run for gpproximately 1/2 second. Severa
trids may have to be made to achieve the proper timing.

8. Switch the machine to stop.

0. Check the cassette for capstanwrap around, take up pack wrap
around or tape spillage from the cassette.

4.6.10 Corngr _Tape Guides, Window Dimensons, and Labd Writing Space
M easurements

The cassette corner tape guide hub diameter, the window dimensions, and thelabel writing
space shal be measured for conformance to the applicable requirementsin 3.5.2, 3.5.3,
and 3.5.8.

4.6.11 Casste Physica Examination

The casstte shdl be visually examined for conformance to the gpplicable requirementsin
3.5.4and 3.5.5.

4.6.12 Magnetic Tape and L eader Dimensions Measurements

4.6.12.1 Tape Length, Width, Thickness

The tape shal be measured for conformance to the requirements of 3.6.1, 3.6.2,
3.6.3 respectively.
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4.6.13

4.6.12.2 Leader Length

The tape leader length shdl be measured for conformance to the requirement of
3.7.1.

4.6.12.3 Solice Gap and Splicing Tape Width

The splice gap shall be measured for conformance to the requirement of 3.7.3.
The splicing tape width shdl be visudly examined for conformance to the
requirement of 3.7.3.1.

Magnetic Tape and L eader Physical Measurements

46.13.1 Tape Tendle Properties

The tape tendle properties test shall be performed in accordance with EIA RS-
362. The 1% offset yield point, the force corresponding to 3% e ongation, and the
tensleforce at break shdl equa or exceed the value specified in 3.9.1.

4.6.13.2 Tape Elongation Under Stress

Test samples shdl be at least 610 mm (24 in) in length. Thetest samplesshall be
clamped s0 as to hang in the test area for a least 24 hours under no externdly
gpplied sress before tests are begun.  Before any weight is hung on the test
samples, amark shal be made approximately 508 mm (20 in) from the point of
clamping to measure the elongation and recovery of the sample. The distance
between the mark and clamping point shal be measured accurately to the nearest
0.254 mm (0.01 in) with an gpplied tenson of approximately 25 grams. This
distance shdl be taken as the base distance for cdculation of ongation. When
the measurement of the base distance has been made, the test shal begin. A test
weight of 185 grams for tape from C-90 cassettes shall be attached to the tape
below the mark at zero time and alowed to hang undisturbed for 180 minutes +
30 seconds, a which time the weight shdl be removed from the tape. The tape
shdl be dlowed to hang under its own weight for an additiona 180 minutes + 30
seconds. The distance between the mark and the point of clamping shal then be
measured to the nearest 0.254 mm (0.01 in) with an applied tension of
goproximately 25 grams. The difference between the base distance and the find
distance shdl be expressed as a percent of the base distance to determine
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compliance with 3.9.2.

4.6.13.3 L eader-to-Hub or Tape-to-Hub Strength

The leader-to-hub or tape-to-hub strength shall be measured for conformanceto
the requirement of 3.7.2.

4.6.13.4 Splice Strength
The splice strength shdl be measured for conformanceto the requirement of 3.7.3.
4.6.14 Anchorage

A visud examination shal be made of the tape after completion of dl tests to determine
conformance to 3.9.3.

5. PREPARATION FOR DELIVERY

51 Specific Reguirements

The specific requirements for materids to be used in labdling, packaging, and packing cassette
books shdl be covered in NL S Specification #403. (See Section 2, Applicable Documents.)

6. NOTES

6.1 Reference Cassettes

The DIN Cdlibration and Reference Cassettes may be obtained from Order Department, BASF
Systems, Crosby Drive, Bedford, Massachusetts 01730.

a Cdlibration Cassette Part Number 54407
b. Reference Medium Part Number 52015.

6.2 Crosstalk Test Tape

Avallable from NLS on aloan basis. Contact Contracting Officer listed.
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Eight Samples

Sensitivity

Duplicated speed

Cassette Outside Dimension
Maximum Recording Level

Reference Level to DC Noise Ratio
Duplication Signal to Noise

Frictional Torque
Maximum Output Level
Frequency Response
Program Material
General Examination
Level of Duplication

Pressure Pad Pressure
Harmonic Distortion
Crosstalk
Timing
Short Term Operation
Duplication Equalization

Eight Samples

Two Samples

High Temperature
Environment

Two Samples

Two Samples

Two Samples

Ease of Erasure

Four Samples

Low Temperature High Humidity
Environment Environment Drop Test
Frlctlonz.ll.’l‘.orque Frictional Torque
Sensitivity
Frequency Response
Uniformity

Eight Samples

Operational
Life Test

Frictional Torque
315 Hz Playback

Four Samples

Cassette Physical Examination and Measurement

Anchorage Tape Length

Tape Thickness Leader Length

Splicing Tape Width Splicing Tape Adhesive
Splice Strength Layer to Layer Adhesion
Tape Yield Strength Tape Elongation under Stress
Tape Width Splicing Gap

Leader to Hub or Tape to Hub Strength

Figure 1
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£ Time = 88 minutes (+0, -1) >
Start Finish
< Side 2 Track 4
Start Finish
Side 3 Track 3 >
Start Finish
< Side 4 Track 2
Start Finish
Side 1 Track 1 >

~

<

Denotes direction of tape travel




	1. SCOPE
	2. APPLICABLE DOCUMENTS
	3. REQUIREMENTS
	3.1 General
	3.2 Qualification
	3.3 Materials
	3.4 Cassette Dimensional Measurements
	3.5 Cassette Physical Requirements
	3.6 Tape Dimensional Measurements
	3.7 Tape Leader
	3.8 Mechanical Requirement
	3.9 Tape Physical Requirements
	3.10 Magnetic Tape Performance Requirements - 1-7/8 ips
	3.11 Duplicated Cassette Performance Requirements - 15/16 ips
	3.12 General Requirements
	3.13 Environmental Extremes
	3.14 Short-Term Operation
	3.15 Operational Life
	3.16 Workmanship and General Examination

	4. QUALITY ASSURANCE PROVISIONS
	4.1 Responsibility for Inspection
	4.2 Classification of Inspections
	4.3 Order of Inspections
	4.3.1 Qualification Inspections
	4.3.1.1 Qualification Sample Size

	4.3.2 Incoming Materials Inspections
	4.3.2.1 Incoming Materials Sampling
	4.3.2.2 Sampling for Table V Group A Examinations, Measurements, and Tests
	4.3.2.3 Sampling for Table V Group C Examinations, Measurements, and Tests
	4.3.2.4 Sampling for Table V Group D Examinations, Measurements, and Tests
	4.3.2.5 Sampling for Table V Group E Examinations, Measurements, and Tests

	4.3.3 Quality Conformance Inspections
	4.3.3.1 Quality Conformance Sampling
	4.3.3.2 Sampling for Table VI Group B Examinations, Measurements, and Tests
	4.3.3.3 Sampling for Table VI Group C Examinations, Measurements, and Tests
	4.3.3.4 Sampling for Table VI Group D Examinations, Measurements, and Tests
	4.3.3.5 Lot

	4.3.4 Lot Acceptance Inspections (See 4.3.4.4 & 4.3.5)
	4.3.4.1 Acceptance Sampling
	4.3.4.2 Sampling for Table VII Group B Examinations, Measurements, and Tests
	4.3.4.3 Sampling for Table VII Group E Examinations, Measurements, and Test
	4.3.4.4 Sampling for Table VII Group F Examinations, Measurements, and Tests
	4.3.4.5 Lot

	4.3.5 Certified Lot Acceptance Sample

	4.4 Reporting of Test Results
	4.5 Warranty
	4.6 Examinations, Measurements, and Tests
	4.6.1 Order of Qualification Inspection
	4.6.2 Preliminary Conditioning
	4.6.3 Test Environment
	4.6.4 General Examination
	4.6.5 Cassette Outside Dimensions Measurements
	4.6.6 Cassette Mechanical Measurements
	4.6.6.1 Frictional Torque
	4.6.6.2 Pressure-pad Pressure

	4.6.7 Magnetic Tape Performance Measurements
	4.6.7.1 Definitions
	4.6.7.1.1 Reference and Calibration Tapes
	4.6.7.1.2 Secondary Reference Tape
	4.6.7.1.3 Operating Bias Current
	4.6.7.1.4 Reference Recording Level
	4.6.7.1.5 Reference Output Level
	4.6.7.1.6 Standard Recording Level
	4.6.7.1.7 Standard Output Level

	4.6.7.2 Reference Test Recorder/Reproducer
	4.6.7.3 Preliminary Test Recorder/Reproducer Adjustment and Determination of Reference Signal Levels
	4.6.7.4 Test Procedures
	4.6.7.4.1 Maximum Recording Level Measurement
	4.6.7.4.2 Harmonic Distortion At Reference Recording Level Measurement
	4.6.7.4.3 Sensitivity Measurement
	4.6.7.4.4 Frequency Response Measurements
	4.6.7.4.5 Uniformity Measurement
	4.6.7.4.6 Reference Level to Direct Current (dc) Noise Ratio
	4.6.7.4.7 Ease of Erasure
	4.6.7.4.8 Crosstalk
	4.6.7.4.9 Duplicated Speed


	4.6.8 Environmental Tests
	4.6.8.1 High Temperature
	4.6.8.2 Low Temperature
	4.6.8.3 Humidity
	4.6.8.4 Drop Test

	4.6.9 Operational Tests
	4.6.9.1 Short-Term Operation Test
	4.6.9.2 Operational Life Test
	4.6.9.3 Spill Test

	4.6.10 Corner Tape Guides, Window Dimensions, and Label Writing Space Measurements
	4.6.11 Cassette Physical Examination
	4.6.12 Magnetic Tape and Leader Dimensions Measurements
	4.6.12.1 Tape Length, Width, Thickness
	4.6.12.2 Leader Length
	4.6.12.3 Splice Gap and Splicing Tape Width

	4.6.13 Magnetic Tape and Leader Physical Measurements
	4.6.13.1 Tape Tensile Properties
	4.6.13.2 Tape Elongation Under Stress
	4.6.13.3 Leader-to-Hub or Tape-to-Hub Strength
	4.6.13.4 Splice Strength

	4.6.14 Anchorage


	5. PREPARATION FOR DELIVERY
	5.1 Specific Requirements

	6. NOTES
	6.1 Reference Cassettes
	6.2 Crosstalk Test Tape


