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BACKGROUND

The National Library Service for the Blind and Physically Handicapped (NLS) of the Library of
Congress administers afree library service to eligible residents of the United States and citizens
living abroad who cannot hold, handle, or read traditional print media because of visual or
physical handicaps.

Using federal funds, NLS annually publishes approximately 2,000 books and 70 magazines on
cassettes, on discs, and in braille. Titles are selected to appeal to awide variety of interests, and
copyright permission is obtained from authors and publishers. Books and magazines are narrated
and duplicated at a high-quality professional standard. The quantity produced of any titleis
dependent on anticipated reader demand.

Playback machines and their accessories are designed to facilitate convenient use by handicapped
people and to provide maximum reliability under environmental conditions that are sometimes
harsh and handling that may be technically unsophisticated or inadvertently abusive. The
equipment plays program materials at noncommercial speeds: 8-1/3 rpm for discs and 15/16 ips,
4-track for cassettes. All materials and equipment in the program can be sent to users and
returned to libraries postage free.

A cooperating network of 56 regional libraries and more than 100 subregional libraries circulates
recorded and braille books to some 700,000 adults and children out of a potential three million
eligible population. Magazine subscriptions are provided on a direct-mail basis from the
manufacturers. Users must generally deal with service centersin distant cities with
communication by mail or phone and little or no personal contact. Everything comes 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 magjor source of entertainment and connection with the
world; 95 percent read recorded materials, 5 percent read braille.

Users are informed about new books, magazines, and services through bimonthly publications,
annual catalogs, and subject bibliographies produced by NLS, and through various publications
produced and circulated by the regional and subregional libraries.

USER MATERIALS

Contractors who consider submission of abid to produce books, equipment, or other program
products should be cognizant of the consumer-responsive nature of the program, and that the
specifications for these products have been devel oped to meet the special reader needsin the
program. Materials are produced with those reader needs foremost in mind, and improved
through constant monitoring and consumer input. Contractors are expected to familiarize
themselves with the equipment-handling practices of blind and physically handicapped clientele
and ensure that the equipment they produce will stand up under this type of use. A high degree
of quality workmanship and product reliability is mandated by the product specification.



NLS

Speci fication #701

3. REQUIREMENTS
GENEA ...
Qudification. ...
3.21 Productorprocesschange .............c.ccvuvn...
3.2.2 Qudificationby Contractor . .. ...................
3.2.3 Qudificationby Purchaser ......................
Maerias . ... e
331 CasSHES . ...
332 Hammablemaerids.............. ...,
333 TOXIOY «vvviei e e
Casstte dimensona measurements .. ...o.o oL
Cassttephyscd requirements ... ... oo e e e
351 Casstteassembly ...

3.5.1.1 Casettedropresistance. . ... ..o i e n L
352 Conetapequides. . ...t
353 WINdOWS . ... oot
354 HIidionlingrs . ... e
355 HUBS ...
3.5.6 Pressure asEmbly ..

357 Magndicshidd ...............ciiiii
358 Labdaea .............

31
3.2

3.3

34
35

3.6

3.7

3.8

TABLE OF CONTENTS

Mechanica requIrements . .. ...
3.7.1 Maximum friction torque of both hubs (with C-90 load)

3.7.2 Maximum friction torque of both hubs with hold back torque (with C-90 load)

3.7.3 Pressure aeaandleaf soring ... ...
3.74 Pressurepadpressureandadheson ...............
Mechanical operation . . .. ..c oo oo

Cct ober 1994



NLS

Speci fication #701

3.9 Environmental EXIrEMIES . ... .o vt 7
3.10 Workmanshipand general eXamination . .. ..ot it it 7
4, QUALITY ASSURANCEPROVISIONS ... .o e e e 7
4.1 Respongbility for inoection . ...t 7
4.1.1 Reponghility forcomplianCe ...t 7

412 Ted equipment andingectionfadilities . ..........ccoviiiiin.. 8

413 Reportingof teresultS . ...t 8

42  ClasSficaion of INPECHONS . ..ot vt et et e e e e e e 8
4.3 INSPECtioN CONAILIONS . . ..o oottt e e e e 8
44  QuAIfiCAION INGOECHON . . . o oot e et e e 8
441 SAMPIESZE ... 8

442 InPEIONTOULINE . . . oottt et e e e e e 9

443 FAlUES . ..ot 9

4.4.4 Qudificationingectiondata . . ... 9

45 [NCOMINGINSDECHON . ..ottt e e e e e e 11
451 SAMPIESZE ... 11

452 INSPECHION .. oot 11

4.6 Lot acceptanceinSuECtioN . .. ..ottt 11
4.6.1 Ingoectionlot . ... 12
4.6.1.1 Contractor'sinspectionlot........... ..., 12

4.6.1.2 Purchaser'singpection|ot. . ... 12

46.2 InPERIONTOULINE . . . .ottt e e e e e 12

4.6.3 Samplingplan. . ... 12

46.4 REECS . ..o 12
4.6.41 GrOUD A .o 12

4642 GroUp B .. ... 12

465 Reectedlofs ... ... e 13

4.6.6 Acceptanceinspectiondata . ... 14

47 Methodsof INSPECHION .. ... .ot i e 15
471 TeEEeVIFONMENE . ...ttt e e e e 15

47.2 Prdiminay conditioning ... ... ..vvtti 15

47.3 Genard eXamination . . ..o e 15

474 CosttediMENTONS . ..ottt i et e 15

475 Cassttemechanical measurementS . .. ..o oot e e e 16
4751 Pressure Pad PrESSUME . ..o v e e e e e e e e e e 16

47511 Pressurepadadhesion ............. oo 16

4752 HIciONTOMQUE . . ..o oot e 16

A47.6 Droptes ... ..o 16

i Cct ober 1994



NLS
Speci fication #701

47.6.1 Cassettedroptest ..ot 16

4.7.6.2 Maling container droptest ............ ... ... 17

47.7 Short-termoperationtest . ... 17

478 CormnertapeguUIdES. ... oot 17

A7.9 WINAOWS . ..ottt e e e 17
4.7.9.1 WINdoOWw dimenSonS .. ..vvti e e e e e e i 17

47.9.2 WINAOW SHrESS . ..ottt e 17

4.7.10 Castteinternd visud examination . .........covii i i 18

4.7.11 Friction liner condUCHIVIEY . . . . oo oot e e e 18

A7 2 LeaEr . 18
47121 Leader dimeNSONS .. .vv i it e 18

47.12.2 Leadertohubconnection ............ciiiiiinn.. 18

A7 13 Environmenta teS .. ..o e 18
4.7.13.1 Hightemperature. . . .......co i e 18

47132 LOWtEMPEAUIE . . . . ettt et e et e e 19

47133 HUMIDIYY . . ..ot 19

4714 Casetteassembly . ..o o 19

5. PREPARATION FOR DELIVERY ... e 19
5.1 MaKing .. ..ot 19
6 NOTES . .. 20
B.1 DEiNtiONS . . . ..ottt 20
B.1.1 CONtraCtOr ... .o e e e 20

6.1.2 PUIChaser . ... 20

i Cct ober 1994



NLS

Speci fication #701

1.

SCOPE

This specification defines the requirements for C-0, twin-hub, coplanar tape cassettes, suitable
for usein the Library of Congress, Nationd Library Service for the Blind and Physicaly
Handicapped (NLS), talking-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 requirement.

Specifications. 101-1 Cassette Machine C-1

Standards:

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

Internationa Electrotechnical Commission (IEC) Recommendations. |EC 94 Parts 1 through 5:
Magnetic Tape Recording and Reproducing Systems. Dimensions and Characteristics. Part-7-
(1986) Cassette for commercia tape recording and domestic use.

(Copies may be obtained from the American Nationd Standards Ingtitute, 1430
Broadway, New Y ork, New Y ork 10018.)

Electronic Industries Association (EIA) Standards: RS-399-A - Dimensional Standard
Coplanar Magnetic Tape Cartridge Type CP 1.

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

REQUIREMENTS
31  Gened
The C-0 cassttes, including leader, furnished under this specification shal be new and certified

as having atwenty year "shelf” life expectancy. The cassette shal be designed in accordance
with the requirements given in IEC 94-7 and EIA RS-399-A as specified herein. Each molded
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plastic part of the cassette shdl be marked with a unique mold identifier.

3.2

Qualification

The items furnished under this specification shdl be products that have been tested and passed
the qudification tests specified herein. Items that pass the qudification tests shdl be under
engineering change control and are consdered qudified by NLS for the remainder of the
Library of Congress contracting period.

3.3

3.2.1 Product or 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.
Qudification ingpection shdl be performed on new products, and on previoudy
qudified products which have undergone any changes in design, materiads, component
parts, or manufacturing process.

3.2.2 Qudlification by Contractor

Upon completion of contractor's qudification ingpection, the 8 tested samples,
complete inspection data, and 20 untested samples consisting of 8 C-90 and 12 C-0
cassettes, shdl be submitted to NLS. Upon completion of the qudification ingpection
by NLS, we will send a C-0 production control sample to the contractor for reference.

3.2.3 Qudification by Purchaser

NLS will send a C-0 production control sample of each qualified cassette to each
current purchaser. The purchaser shal obtain from the contractor 16 untested C-0
samples, acopy of the contractor's quaification ingpection data, and certification that
no changes have occurred. The purchaser shal load the samples, perform the
qudification ingpection on 8 of the samples, and compare that data with the contractor's
data and with the production control sample to confirm that no changes have occurred.
Upon completion of purchaser's qudification inspection, 8 untested C-90 samples, 8
tested C-90 samples with complete data, and a copy of the contractor's data shal be
submitted to NLS.

Materids

All materids usad in the congtruction of the NLS C-0 cassette shal must be certified to have a
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twenty year life expectancy. 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. The contractor shdl certify that no changesin materids have
taken place for each lot.

3.3.1 Cassettes

The C-0 cassette shells shdl be whitein color. The plastic parts used in the C-0 cassettes are
limited to the following approved materids.

34

1. Shdls medium impact high heat styrene (for example Huntsman
PS-314 or FINA 680)

2. Hubs: an aceta copolymer or equivaent (for example Ceanese
celcon)

3. Guide Rollers same asitem #2

3.3.2 Hammable maerids

Cassette components which ignite from a match flame, and when so ignited continue to
burn in agtill carbon dioxide amosphere, shal not be used. Certificate of compliance
shdl accompany qudification samples.

3.3.3 Toxiaty

Cassette components which may cause bodily harm by contact, inhalation or ingestion
shdl not be used. Caertificate of compliance shal accompany qualification samples.

Casstte dimensona measurements

The cassette dimensions shdl conform to the measurements given in EIA RS-399-A.

35

Casstte physical requirements

35.1 Casstte assembly

Castte halves shdl be bound together with five screws. Thefinish of the cassette
halves shal be smooth and clean. There shdl be no flash, cracks, gaps, bumps, lips, or
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teats on the front of the cassette housing, where the two cassette halves come together
or on any parting line. The contractor shall specify the screws so that the cassette shell
holes may be randomly retapped to a torque of ten ounce inchesfivetimes. The
cassettes shal be supplied with their record-protect tabs removed.

3.5.1.1 Cassette drop resistance

The cassette shall remain bound together with no didocation or breskage of
parts within the overall tolerances given in EIA RS-399-A, and must meet dl
the specifications and perform satisfactorily in the standard reproducer after
being subjected to the drop tests of 4.7.6.1 and 4.7.6.2.

3.5.2 Corner tape guides

Rotating idler-roller corner tape guides shal be provided. These tape guides shal be
flanged and shal have a minimum hub diameter of 7.11 mm (0.280 in) and be secured
to the cassette shell using an inserted stainless sted pin (lubricated) or a molded plagtic
support post.

3.5.3 Windows

Each sde of the cassette shdl be provided with awindow. Minimum viewable
dimensiona measurements shdl be 6.35 mm (0.25 in) wide and 19.05 mm (0.75 in)
long. The windows shal be congtructed of amaterid suitable for the intended use.
Each window shall be cgpable of withstanding aforce of 1.59 kg (3.5 |bs) distributed
over an areaequd to the minimum viewable area without loosening from the cassette or
cracking. There shdl be no excess adhesve around the window edges.

3.5.4 Hictionlings

Cassettes shdl be provided with anti-friction liners. Liner configuration, materid,
coating and impregnation are subject to the gpoprova of NLS. Liners shdl be evenly
coated or impregnated with solid lubricant and shdl be of uniform workmanship free
from manufacturing defects, shdl not fray, tear, or wrinkle, and shal exhibit no
shredding or shedding of debris. The tape contact surface of the liner shdl be
electricaly conductive to reduce build up of gatic charge to the tepe. The eectrica
resstance of the liner measured between the ends of itslongest dimension shall be less
than 2 Megohms.
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3.6

3.55 Hubs

The hubs are to be designed with alarge margin of safety to assure no breskage (i.e.
rugged hubs designed with no thin flanges). The hub mold-injection-point shdl not be
on any part of the hub where it can be in contact with the tape or the friction liners. The
hubs shall be congtructed in such away that no hub breskage shal occur as aresult of
the drop test of section 4.7.6. The hub shall be constructed in such away that no
bulging or depression of the tape occurs when the tape is wound around the hub and no
didodging of the hub occurs under norma conditions of cassette operation.

3.5.6 Pressure pad assembly
The pressure pad assembly shall consst of adevice to apply auniform contact pressure
between the tape and the record/reproduce head and shall meet the requirements of

3.7.3and 3.7.4. The materia used for the pad shal not deteriorate during the life of the
cassette.

3.5.7 Magndic shidd

Each cassette shdl be provided with a hum-reducing shield positioned directly behind
the pressure pad, in accordance with EIA RS-399A.

3.5.8 Labd area

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

Tape leader

The C-0 cassette shell shdl be provided with a polyester or equivaent leader attached to both
hubs. Theleader shdl be bluein color.

3.6.1 Dimendons

The leader shdl be 26 in. (66.04 cm) minimum, 30 in. (76.20 cm) maximum long,
0.145in. (3.68 mm) minimum, 0.150 in. (3.81 mm) maximum wide, with a thickness of
0.002 in. (0.0508 mm) maximum.

3.6.2 Leader-to-hub connections
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3.7

3.8

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

M echanica requirements

3.7.1 Maximum friction torque of both hubs (with C-90 load)

The friction torque of both hubs, measured in the cassette itself at the nearly full hub,
shdll not exceed 0.0027 N-m (0.38 0z-in) when measured in accordance with 4.7.5.2.

3.7.2 Maximum friction torque of both hubs with hold back torque (with C-90 load)

With a hold back torque of 0.0008 N-m (0.113 oz-in) applied to the nearly empty hub,
the required torque to be gpplied to the nearly full hub, when moving tape, shal not
exceed 0.0055 N-m (0.78 oz- in) when measured in accordance with 4.7.5.2.

3.7.3 Pressure pad areaand leaf spring

The sze shdl be 0.150 to 0.275 inches (pardld to the direction of tape travel) by
0.200 to 0.275 inches (perpendicular to the direction of tape travel). The pad shall be
centered to within 0.010 inches (in reference of the tape width) in the cassette. The
spring shall be manufactured of phosphor-bronze no subgtitutions are permitted.

3.7.4 Pressure pad pressure and adhesion

When the magnetic head is inserted into the cassette in accordance with the maximum
dimension givenin EIA RS-399-A, the pressure of the pad on the magnetic head over
the head to pad contact area shall be 0.005 to 0.015 N/mm? (0.73 to 2.18 psi). The
pressure pad shal only be removable from the spring by separation of the pad fibers a
55 degrees C (131 degrees F). The adhesive bond must not fail.

Mechanica operation (with C-90 load)

When tested in accordance with 4.7.7 in a quiet room, the loaded cassettes shal not emit
noisesin the "play mode", that are above the acceptable noise level of the NL S cassette player.
Cassettes shdl not jam or spill tape into the machine.
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3.9

Environmenta extremes

When tested in accordance with 4.7.13, cassettes shdl not warp and shall conform to the
mechanica requirements specified in 3.7, after being subjected to the following:

3.10

a. 76.7 degrees C +0, -5 degrees C (170 degrees F +0,
-9 degrees F) at to 30% rdative humidity for 24 hours

b. -30 degrees C +5, -0 degrees C (-22 degrees F +9, -0 degrees F)
for 24 hours

C. 45 degrees C + 5 degrees C (113 degreesF + 9 degrees F) at a
relative humidity of 90% + 5% for 24 hours.

Workmanship and generd examination

The casstte shdl be manufactured and processed in a careful and workmanlike manner in
accordance with good commercia practice.

4. QUALITY ASSURANCE PROVISIONS

4.1

Respongbility for ingpection

The contractor is responsible for the performance of al ingpection requirements as specified
herein. NLS reservestheright to perform any of the inspections set forth in this specification
where such inspections are deemed necessary to assure that supplies and services conform to
the prescribed requirements.

411 Respondghility for compliance

All items must meet dl requirements of section 3 and 5. Theingpections s&t forth in this
specification shal become a part of the contractor's overal ingpection system or quality
program. The absence of any ingpection requirements in the specification shall not
relieve the contractor of the responsibility of assuring that al products or supplies
submitted to the purchaser for acceptance comply with al requirements of the contract.
Sampling in qudity conformance does not authorize the submisson of known defective
materid, ether indicated or actud, nor does it commit the purchaser to acceptance of
defective materid. Should the purchaser determine that a significant fault or faults be
found in production units, then correction of the fault or faultsin previoudy produced
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4.2

units, and production ingpections or controls for prevention shal be ingtituted without
additiond charge to the purchaser.

412 Ted equipment and ingoection facilities

The contractor shdl insure that test and ingpection facilities of sufficient accuracy,
quaity and quantity are established and maintained to permit performance of required

ingpections.

4.1.3 Reporting of test results

The contractor shal maintain a complete record of al ingpection results for the duration
of the contract. Copies of these ingpection records (in English) shdl be provided with
each shipment. The records shdl include the information necessary to identify thelat,
the lot sample, the testing equipment, the inspector, and the date of the test.

Clasdsfication of inspections

The ingpection requirements specified herein are classified as follows:

4.3

a Qudlification Ingpection

b. Incoming Ingpection

c. Contractor's Lot Acceptance Inspection
d. Purchaser's Lot Acceptance Inspection

| ngpection conditions

Sampling for ingpections shdl be performed in accordance with MIL-STD 105.

4.4

Qudification inspection

Qudification ingpection shal be performed on new products, and on previoudy qualified
products which have undergone any changes in design, materids, component parts, or
manufacturing process.

441 Samplesze

The qudification sample shdl consst of eight C-90 loaded cassettes. The sample shal
be taken at random from a production run and shal be produced with equipment and
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procedures normaly used in production.

4.4.2 |nspection routine

Sample units shal be subjected to the qudification ingpection specified intable | in the
order shown.

4.4.3 Falures
Any falures shdl be cause for refusd to grant qudification.

4.4.4 Qudification ingpection data

Qudification inspection data shal include data for dl dimensions or other measurements
required by the ingpections of table | for dl samples. Use of go/no-go gauges shdl not
be acceptable.
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TABLEI. QUALIFICATION INSPECTION

Examinations, Test
Measurements, and Tests Requirement Paragraph Method Paragraph
Generd examination 3.5.1, 35.3, 3.5.6, 4.7.3

3,5.7,3.5.8, 3.6, 3.10

Dimengons 34 47.4
Window stress 353 4.79.2
Pressure pad pressure 3.74 4.75.1
Friction torque 371& 372 4.75.2
Cassette drop test 3511 4.7.6.1
Container drop test 3511 4.7.6.2
Friction torque 3.7.2 4.75.2
Interna visud examination 3511,354& 355 4.7.10
Corner tape guides 35.2 4.7.8
Leader dimensions 36.1 47121
Leader to hub strength 3.6.2 4.7.12.2
Friction liner conductivity 354 4.7.12
Cassette assembly 351 4.7.14
Pressure pad area 3.7.3 3.7.3
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TABLE . QUALIFICATION INSPECTION (Continued)

Examinations, Test
Measurements, and Tests Requirement Paragraph Method Paragraph
Friction torque 3.7.2 475.2
Mechanical operation 3.8 4.7.7
Hammability 3.3.2 3.3.2
Toxicity 333 333
Pressure pad adhesion 3.74 47511

45 [ncoming inspection

Incoming inspection shall be performed by the contractor on any and al component parts not
manufactured by the contractor.

451 Samplesze

The incoming ingpection sample shdl be chosen a random in accordance with MIL-
STD 105 ingpection leve 11 for an AQL of .65%.

45.2 Inspection

All component parts not manufactured by the contractor shal be examined visualy and,
if gpplicable, measured dimensiondly or dectricdly for conformance to the
requirements of this specification.

4.6 Lot acceptance inspection

Lot acceptance ingpection shall be performed by the contractor and the purchaser on each lot
of cassettes.
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4.6.1 [ngpection lot

4.6.1.1 Contractor's Inspection lot

A contractor's ingpection lot shall consist of al cassettes produced under
essentialy the same conditions for shipment to asingle purchaser.

4.6.1.2 Purchaser'sinspection lot

A purchaser's ingpection lot shall be as defined in MIL-STD 105 and shall
cons s of al cassettes received from the contractor in a Single shipment.

4.6.2 |nspection routine

Lot acceptance ingpection shdl congst of the ingpections specified in table |1, and shal
be made on the same set of sample units, in the order shown.

4.6.3 Sampling plan
The lot sample shall be chosen a random in accordance with MIL-STD 105 inspection
levd Il for .65% AQL. Group A ingpections shdl be performed on the entire sample.
Samplesfor group A shal not be loaded. Group B ingpections shal be performed on
10% of the lot sample. Samplesfor group B shall be loaded with a C-90 load of tape.
The contractor may sdlect samples periodicaly (eg. hourly) during production
provided the total number of samples equas the lot sample specified above.
4.6.4 Regects

4.6.4.1 Group A

The dlowable number of rgectsfor group A shdl be as specified by the MIL-
STD 105 sampling plan.

4.6.4.2 Group B

Any reject in any inspection of group B shdl cause the lot to be regjected.
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4.6.5 Reectedlots

Reected contractor's or purchaser's inspection lots may be resubmitted for acceptance
only if the contractor performs 100-percent ingpection on cassettes of the lot for those
characteristics which were defective and resulted in rgection of the lot and removes dll
defective units and resubmits the lot for lot acceptance ingpection.
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TABLEIl. LOT ACCEPTANCE INSPECTION

Examinations, Test
Measurements, and Tests Requirement Paragraph Method Paragraph
GROUP A:

Generd examination 3.5.1,35.3,35.6,35.7, 4.7.3

358,36 & 3.10

Internal visud examination 3511,354& 355 4.7.10
GROUP B:

Dimendons 34 47.4
Window stress 353 4.79.2
Pressure pad pressure 3.74 4751
Cassette drop test 3511 4.76.1
Friction torque 3.71& 3.7.2 475.2
Internal visud examination 3511,354& 355 4.7.10
Leader dimensions 361 4.712.1
Leader to hub strength 3.6.2 4.7.12.2

4.6.6 Acceptance inspection data

The contractor shall provide lot acceptance inspection records with each shipment to a
single purchaser. For each periodic ingpection, these records shall identify the lot and
include time and date, number of samples, ingpector identification, accept or rgect and
details of any corrective action taken. Go/no-go gauges may be used when

appropriate.
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4.7

Methods of inspection

47.1 Ted enwironment

Unless otherwise specified, al measurements and tests shall be performed at an ambient
temperature of 23 degrees C + 5 degrees C (73.4 degrees F + 9 degrees F) and a
relative humidity of between 40 and 70%.

4.7.2 Prdiminary conditioning

Test units shall be subjected to the test environment of 4.7.1 for a period of not less
than 24 hours prior to performance of any measurement or test specified herein.

4.7.3 Gengd examinaion

Test units shdl be visudly and auraly examined for conformance to the gpplicable
requirements of 3.5.1, 3.5.3, 3.5.6, 3.5.7, 3.5.8, 3.6 and 3.10.

474 Cassitedimensons

The following listed dimensions shdl be measured for conformanceto EIA RS-399-A.
(8  Length
(b)  Width
(© Height & front
(d) Height at rear
(e Locating holes width and height
@ Reference line to front edge
()} Locating holes location left to right
(h) Capstan holes diameter and location
0] Head and pressure roller openings
()] Hub holes diameter and location
(k) Spindle hole diameter inside spokes
()] Labd arealength and width
(M  Window length and width
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475 Casstte mechanicd measurements

4.7.6

4.7.5.1 Pressure pad pressure

The pressure pad force shdl be measured with head insertion of .132 inch from
the reference line (RS-399-A Fig. A2). Thisforce shdl be divided by the area
of the pressure pad for conformance to the requirement of 3.7.4.

4.7.5.1.1 Pressure pad adhesion

A 500 gram weight shall be suspended from the edge of the pad for ten
minutes at atemperature of 55 degrees C (+0, -5). The adhesive
securing the pressure pad must not separate from the spring. The
pressure pad assembly shdl be suspended from one end of the spring in
averticd orientation, from afixture that will hold the assembly stable.
The 500 gram weight shall be suspended from the top edge of the
pressure pad by ahook with aflat edge equa in width to the top edge
of the pressure pad.

4.7.5.2 Friction 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 3.7.1. Repeat the foregoing test with a holdback torque of 0.0008
N-m (0.113 oz-in). Note the average torque reading for conformance to the
requirements of 3.7.2.

Drop test

4.7.6.1 Cassette drop test

Each C-90 loaded cassette shall be dropped four times from a height of 30
inches onto a concrete floor. The tape shdl be fully wound onto one hub. The
first two drops shall be on dternate ends and the second two drops shall be on
dternate faces. Upon completion of the drops, test for conformance to the
requirement of 3.7.2. and ingpect the cassettes for breakage, cracks or
didocation of any parts.
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4.7.6.2 Malling container drop test

Each C-90 loaded cassette shall be placed inan NLS

4-cassette mailing container and dropped twice from aheight of 6 feet onto a
concrete floor covered with asphalt tile. The container shal be dropped once
on each long edge. Upon completion of the drops, the cassettes and hubs shdl
be ingpected asin section 4.7.6.1.

4.7.7 Short-term operation test

The cassette to be tested shall be subjected to one fast cycle to determine conformance
t0 3.8. 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 the fast cycle the cassette shall be placed ina
NLS cassette player that has met the requirements of Specification 101, section 3.12.
(mechanicaly generated noise emitted while the cassette book machineisin the play
mode with the volume control a minimum setting and the cassette tray empty) The
mechanicaly generated noise of this player shal not exceed 22 dBA at one meter. The
caste insarted in the player shdl not emit mechanica noise above the acceptable limit
of the machine.

4.7.8 Corner tape quides

The cassette corner tape guide hub diameter shal be measured for conformance to the
requirements of 3.5.2.

4.7.9 Windows

4.7.9.1 Window dimendons

The length and width of the windows shdl be measured for conformance to the
requirements of 3.5.3.

4.7.9.2 Window stress

Each window shall be subjected to the pressure specified in 3.5.3, and
inspected for conformance to the requirements of 3.5.3.

-17- Cct ober 1994



NLS
Speci fication #701

4.7.10 Casstte internd visud examination

The cassette shdl be opened and visudly examined for conformance to the applicable
requirementsin 3.5.4 and 3.5.5.

4.7.11 Friction liner conductivity

Theres
dimens

gtance of each friction liner shal be measured from end to end of its longest
on for conformance to the requirement of 3.5.4.

4.7.12 Leader

4.7.12.1 Leader dimendons

The tape leader length, width and thickness shall be measured for conformance
to the requirement of 3.6.1.

4.7.12.2 Leader to hub connection

The leader-to-hub connection shall be subjected to the force specified in 3.6.2
and inspected for conformance to the requirement of 3.6.2.

4.7.13 Environmentd tests

Two samples shall be subjected to the high temperature, two to the low temperature,
and two to the humidity conditions of 4.7.13.1, 4.7.13.2, and 4.7.13.3, and shdl then
be retested for conformance to the mechanical requirements of 3.7.2 and 3.8.

4.7.13.1 High temperature

The cassettes under test shall be subjected to 76.7 degrees +0 degrees, -5
degrees C (170 degrees +0 degrees, -9 degrees F) and ardative humidity of
between 0% and 30% for a period of 24 hours. The cassettes shal be brought
back to the test environment of 4.7.1 at atemperature gradient of no grester
than 25 degrees C (45 degrees F) per hour and shdl remain at test environment
at least 2 hours before further tests.
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4.7.13.2 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 a period of 24 hours.
The cassettes shdl be brought back to the test environment of 4.7.1 a a
temperature gradient of no greater than 25.0 degrees C (45 degrees F) per
hour and shdl remain at test environment at least 2 hours before further tests.

4.7.13.3 Humidity

The cassettes under test shdl be subjected to 45 degrees +5 degrees C (113
degrees + 9 degrees F) and a rdlative humidity of 90% + 5% for aperiod of 24
hours. The cassette temperature shal be returned to the test environment of
4.7.1 by opening the test chamber door and alowing the cassette temperature
to stabilize to the test environment for a least 2 hours before further test.

4.7.14 Cassette assembly

Each screw shdl be removed and replaced with the torque specified in 3.5.1 five times.
The specified torque shall then be applied to each screw and held for 10 seconds. The
screw shdl not turn.

5. PREPARATION FOR DELIVERY

5.1 Making

In addition to any specid or other identification marking required by the contract, each
container of lot samples shall be marked with the contractor's ingpection lot number.
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6. NOTES
6.1 Ddinitions
6.1.1 Contractor

The contractor shal be defined as the manufacturer of the C-0 cassette shells specified
herein.

6.1.2 Purchaser
The purchaser shall be defined as the duplication contractor who procures C-0 cassette

shells which comply with this specification for the purpose of producing recorded NLS
cassette books.
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