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SUPERSEDING
Int, Fed. Spe¢., W-M-001496 (GSA-FSS)
December 31, 1968

FEDERAL SPECIFICATION
MONITORS, TELEVISION, MONOCHROME
(DIRECT VIEW, VIDEO)

This specification was spproved by the Commissioner, Federal Supply
Service, General Services Administration, for the use of eall Federal
agencies.

1. SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers direct view monochrome television monitors that are used where
the picture image is reproduced from a video frequency signal.

1.2 C(Clasgification.

1.2.1 Type, class, and style. Monitors furnished under this specification shall be of the following
type, class, and style, as specified (see 6.1): :

Types:
Type I - General purpose monitor.
Type II - Special purpose monitor.

Type III - High resolution monitor, selecteble scan rates.

Classes:
Class 1. Monitor supplied with 8 to § inch picture tube. (Type I and type I only)
’ Class 2. Monitor supplied with 13 to 15 inch picture tube.
Class 3. Monitor supplied with 17 €0 19 inch picture tube.
Class 4. Monitor supplied with 20 to 21 inch picture tube. (Type I and type III only)
Class 5. Monitor supplied with 22 to 23 inch picture tube. {Type I and type III only)
Class 6, Monitor supplied with 24 to 25 inch picture tube. {(Type I only)
Class 7. Monitor supplied with 26 to 27 inch picture tube. (Type I only)

Styles:
Style a. Monitor supplied as single chassis and plcture tube complete in metal cabinets.

Style b. Monitor supplied complete as singie chassis and picture tube only.
Style c¢c. Monitor supplied complete as single chassis and picture tube Installed in 19-inch
rack mount {class 1, class 2, snd 17-inch of class 3 only) (see 6.1},

2. AFPLICABLE DOCUMENTS

2.1 Specificstions and standards. The followlng documents of the issue in effect on date of invitat-
ion for bids or request for proposal, form a part of the specification to the extent specified herein:

Federel Specifications:

J-C-175 Cable agsexbly, Power electrica
W-C-1ho2 Camera, Televigion, Monochrome, Closed Circult (General Specification)}
W-C-lhz2/1 Camera, Television, Type I. (Detail specification)

Federal Standards:
Fed. Std. No. 123 - Markipng for Domestic Shipment (Civil agencies).

(Activities outside the Federal Government may obtain coples of Federal Specifications, Standards, and
Handbooks &s outlined under Ceperal Information in the Index of Federal Specifications and Standards and
at the prices indicsted ip the Index. The Index, which includes cumuletive monthly supplements as issued,
is for sale on & subscription basis by the Superintendent of Documents, U. S. Government Printing Office,
Washington, I C. 2oloe. )
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(8ingle coples of this specification and other Federal Specifications required by activities outside
the Federal Covernment, for blading purposes, are available without charge at the Geperml Services
Administretion Reglonal Offices in Boston, New York,.Washingtom, D.C., Atlanta, Chicsgo, Kansas Clty,
Mo., Fort Worth, Denver, Sen Francisco, los Angelea, and Seattle, Wash.)

(Federal Covernment activities may obtain copies of Federal Specifications, Standards, and Handbooks
and the It)ldex of Federal Specifications and Standards from established distribution pointe in thelr
agencies.

Military Stendards:
MIL~STD-129 Marking for shipment & storage,

MIL-STD-170 Molpture Reslstance Test Cycle for Ground Signel Eguipment.
MIL-STD-252 Wired Equipment, Classification of Visual and Mechanical Defects for.

{Copies of Military Specifications and Standards required by contractors in comnection with specified
procurem)ant functions should be obtalned from the procuring activity or as directed by the contracting
cfficer

2.2 Other publications. The following documents form a part of this specification to the extent
epecified hereln. Unless otherwlse indicated, the issue in effect on date of invitation for blds or
request for proposal shall apply.

Undervriters' Ieboratories Inc. (UL) Standards:
UL 198 Fuses
UL 512 Fuseholders
UL 796 Prirmted Wiring EBoards

f(‘m-!gn may be ootained from the Inderwyriters!' T.nhnm+nvdn= Inc,, 207 E=at Chio Street, Chicago,

Iilinols 60611; ; 1285 walt Whitman Road, Melville, Long Isla.nd New York 117L46; 1655 Scott Boulevard,
Senta Clara, Californim 95050.)

Electronic Industries Aseociation (EIA) Standards:
“TEIA Industrial Electronics Pulletin No, 1 - Closed Clrcuit Television Definitions.
EIA Resolution Chart - 1956, with Gray Scale overlsy strips.
RE8-1T70 Monochrome Television Studlo Facilities.
BS8-330 Electrical Performance Standerds for Closed Circult Television Camera 525-60 Interlaced 2:1.
BRS-343 Electrical Performance Standards for High Resolution Monochrome Closed Circuit Television
Camera,

JEDEC Publications:

AT E2 = B1a~de PRI U JCI
Ny, Jo = :.J.l:k.l...l_ 118 LUSJ\: Mg.}b \...I'.G LAVl Ll W
No. 53 - Semiconductor Device Registraticn List

{Copies may be obteined from the Electronle Industries Association, Engineering Department, 2001 Fye
street, KW., Washington, D. C. 20006},

American Nationa) Standards Institute, Inc. (ANSI) Standerda:
C99.1 - 1966 - Criteria for Inspection for Highly Reliable Soldered Conmections in Electronic and
Electrical Applications.

International Electrotechnical Commission Recommendationg:

1EC 65-1 {1588) - Pesic Envircnmental Testing Frocedures for Electronic Components and Electronic

Equipment Part 1: Genersl
IEC 68-2-1 (1966} - Part 2: Tests - Test A: Cold.

IEC 68-2-2 (1566) - Part 2: Tests - Test B: Dry Heat.

IEC 68-2-6 (1966) - Part 2: Tests - Test F: Vibration,
IEC 68-2-13 (1966) - Part 2: Tests - Test M: Low Alr Pressure.

(Copies may be obtained from the Americsn National Standards Institute, Inc., 1430 Broadway, New York,

New York 10018)

Ingtitute of Flectrical and Electronics Engineers (IEEE) Standards:
TNo. 202 Television: Aspect Ratlo and Geometric Distortion, Methods of Meagurement of.
No. 205 Televigion: Luminance Signal Levels, Measurement of.
No. 206 Televigion: Differential Gein and Differentisl Phase, Messurement of.

(Coples or reproductions may be obtained from the Institute of Electrical and Electronic Engineers,
345 Bast 47 Street, New York, H. Y. 10017.)
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3. HEQUIREMENTS

3.1 General. The monochrome monitors, when supplied with video and synchronizing signals that conform
to the requirements as specified herein, shall provide & stable picture free of jitter, rolling, pulling,
noise and any other noticeable impairments or picture deterioration thet would detract from the picture
presentation. The monitors shall be complete vwhen delivered and shall have been inspected and tested for
copformance to the requirements as specified herein. The monitore shall have all the devices and comtrole
necessary for immediate operation, requiring only to be plugged into & local source of AC power to operate,
The monitors shall be new apnd of the manufacturer's stendard commercial deslgn or model, current at the
time of delivery except Ffor such minor modificetions from the wepufacturer's standard commercisl design
or model as may be reguired to conform to the reguirements as specified herein.

3.2 Fire, casualty and electrical hazards, Each contractor shall submit to the contracting agency
proof that the fuses, fuseholders, and printed circuit boards (when used), of the television monitors he
proposes to supply under this speclr:.catlon, conform to the requirements of the Undexwriters' Laboratozries,
Inc., UL 198 Fuses; UL 512 Fuseholders; and UL 796 Printed Circuit Boards. The UL label, or listing mavk ,
will be accepted as eviGence that the fuses, fuseholders and printed circuit boards of the monitor

conform to this requirement.

3.2.1 1In lieu of the label, or listing mark, the ¢ontractor may submdt independent proof, satisfactory
toe the contracting agency, that the fuses, fuseholders, and printed c¢ircuit boards conform to the
applicable requirements of the published standards including methods of tests of the Underwriters'
Laboratories, standards UL 198, UL 512, and UL 796.

3.2.2 Compliance with the above prelimipary requirements in regard to fire, casualty and electrical
hazerd does not ahealve the contractor from complete complisnce with the othex requirements of this
specification ip order to secure mscceptance of his product.

3.3 Preproduction Model, Unless otherwise specified (see 6.1), s preproduction model, of each type
and class offered, shall be submitted for examination, test, and inspection in accordance with section
4 {see b.2), and such other tests as are necessary to determine compliance with the requirements as
tpecified herein. In all respects not specifically covered in the specification the preproduction model
shall represent the identical quality of materials, workmenship and deslgn which will be used in the
febrication of the production units. The approved preproduction model shell be used &s & guide to inspect
production uplits and may be presented for' scceptance as the last unit of the contract.

3.4 Deslgn and canstruction. The monitors shall be designed for continucus unattended operation and
for eamy waintenance, Cgblnets shall be constructed of steel or elumlnum of not less than 18 gauge.
Rack mounts and cabipets ghall have g baked enamel or baked vinyl finish, Cabinets ghall be complete with
metal back. Front mounted controls shall be readily msccessible on & recessed panel that has & hinged
cover. Chassis shell be constructed of steel or alumloun of not less than 16 gauge. To maintein a
standard of quality and relisbility, all components shall be conservetively rated, circult design shall
incorporate safety marging of not less than 25 percent wherever possible with respect to dissipation
ratinge, voltage ratings, and current carrying capacity.

3.4.1 Maintainability. The monitor shall be capable of being maintained using commercially available
atandard tools and equipment.

3.5 Parts and material. The parts, waterial and processes used in the construction of the monitors,
but not deflaitely specified, shell be eguivalent to and interchangeadle with the corresponding part,
material, or process in the manufacturer's normal commercial product. "Normal commercial product” shall
be interpreted to mean an end item(s) covered by this specification, The Government reserves the right
to require any bidder to submit, for approval of ‘the contracting officer, detailed engineering drawings
of proposed end items or components differing from the "normal commercial products or standerd component(s)"

nriar to and as 82 condition precedent to the auard of the contract,

3.5.1 Konselection of parte, Specifled requirements of the monitor shall be met with standard available
compercial. electronic components, EIA reglstered tubes and trensistors, and without selectlion of parts.
Nonselection means that having determined that the parts meet their detalled specificetion or other
detalled requiremente to which they are manufactured no further consideration is given to their
characteristics when they are assembled into the equipment, Nonselection precludes matching of parte or
selective aspemblies., Nonselection alao precludes the necessity of interchange of parts during or after
mounting in the equipment.
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3.6 Power supply. The monitors shall operate in accordsnce with the requirements specified herein
from & normal ecurce of 105 o 130 volts, 60 # 1 Hz ac single phase. The internal dc power supply shall
be isclated from the power source line by a power transformer. Where electron tubes are used, there
sbell be no series connected filaments.

3.6.1 Power cord. A six foot power cord wtilizing three wires, with one of the wires & common ground,
shall be supplied as part of each monitor. The cord shall be in accordance with Type I of J-C-175 except
that the color of the cord mey be black, brown, or gray.

3.6,2 Fuses, fuseholders. The monltors shall be protected from circult overloads by a fuse or fuses
in the power source line and the high voltage supply shall also be protected by adequate fusing. The,
power source line fuses shall be mounted in finger-operated extractor fuse posts. Fuseholders shall be
located in & resdily accessible position. The fuses and fuse holders shall meet the requirements of
UL 198 snd UL 512,

3.7 Safety and protective dewicee, Adequate safeguards shall be provided to protect personnel from
exposure to high voltage during operation or adjustment. The monitor shall operate safely and in
accordance with requirements herein with either side of the power source line grounded.

3.8 Aspect ratio. Unless otherwipe specified (see 6.1}, the width-to-height ratic of the normal

nf Aatriva ohall ha Lia2
PiCLUTT Giiadlr UC Fae

3.9 Geometric distortion and linearity., The geometric distortion ghell not exceed 2 percent of
plicture height.

3,10 Video input. Unless otherwise specified (see 6.1), the monltor shall accept a composite or
poncomposite video input signel.

3.10.1 Input impedence. Unless otherwise specified (see €.1), the video inmput impedance shall be
selectable, either 75 chms terminated or high impedsnce bridging. Changing from one lwpedance to encther
shall be accomplished by a simple procedure, such as, a switch.

+
3,10.1.,1 Termineted input. The terminated input shall be 75 ohms - 5 percent over the video frequency
range of the monitor.

3.10.1,2 Bridging input, Eridging impedence shall be 15,000 ohms minimum shunt reslstance and 20 pfd
paximm shunt capacitance under operating and nonopereting conditions. Parellel connection shall be
provided for loop through cperetion to allow miltiple monitore to be operated from a single ceble run.

3.10.2 Input signal levels,

3.10.2.1 Compogite video input signal. The monltors sball operate in accordance with the appropriate
requirements as specified herein from cowposite video signal levels ng between 0.3 apnd 2.0 volis
peak-to-peak, witn the asmplitude of the synchronizing pulses being 28.6 - 5 percent of the total
peak-to-peak signal level.

3.10.2.2 Noncomposite wvidec input signal, The monitors shell operate in
O nere ut al

r8
riate regquirenments as gpecified from noncomposite video imput sigm

and 2,0 volte peek-to-pesk,
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3.10.3 Folarity. The poiarlty of the video input signmls shall be black negative and the sync signals
ghall be negative.

3.11 geanning.
3.11.1 Vertical ecanning. The vertical scanning rate shall be 60 fields, 30 frames per seéand.

3.11.1.1 Retrace blacking. The monitor shall prcrvider positive blanking of the vertical retrace
gcanning lines at all settings of the brightness and contrast control.
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3.11.1.2 Interlace. The displacement of any scanning line from & center position between lines of the
alternate field shall not exceed the percentage of the distance between the lines of the alternate field
as gpecified in the following!

Type 1 20 percent
Type II 10 percent
Type III 10 percent

3.11.2 Herdizomtal scanning. Type I and type IT wonitors shall have & horizontal scanning rate of 525
lines-per-frame, The horizontal scapning rate of the type III moniters shall be selectable between any
tvwo of the lines-per-freme rates specified hereln. Changing from one lines-per-frame rate to ancther
shall be sccomplished by & simple procedure, such as, a switch or plug-im unit. It shall not be necessary
to disaasemble the monitor or to solder or unsolder eny wires or connections to effect the change. When
delivered, the monmitor shall operate at the lines-per-frame rates specified in the contract or purchase
order snd shall be set to the lines-per-frame rate specified in the comtract or purchase order (see 6.1).

3.11.2.1 ¥hen cperating from sync signals that meet the requirements of 3.12 no bending or hooking of
vertical lines at the top of the picture shall occur when the horizontal hold control is properly adjusted.
Bending or hooking is permisgible only at extreme settings of the horizontel held control. The extreme
setting is the lest 1/B of a complete turn in either directicnm.

3.11.2,2 Picture stability. The monitor shall provide a stable synchronized plcture at all usable
settings of the contrast comtrol. .

3.12 Synchronizing inputs.

3.12,1 Internal synchronization {composite video). Ench type monitor shall operate im accordance with
the requirements ss specified herein from a composite wideo signal having synchronizing signal dimensicns
and tolerances &s specified in the following:

Type I. DType I monitors shall coperate from composite video sync signals that comply with
EIA RS-1T0, EIA RS-330, and random interlace sync cignals that meet the requirements of = W-C-1429/1
paragraph 3.9.3.

Type II. Type II monitors shall operate from composite video &ync signals thet comply with
ETA RS-lTO end EIA RS-330.

III. Type 1II momltors shell operate from composite video sync signals that comply with
EIA RS-343 for lines-per-frame rates of 675, 729, 875, and G5,

3.12,2 Erternsl synchronization. Unless ctherwise specified {see 6,1) each monitor shall have switch |
‘selectable provisions for external synchronization and shall operate in accordance with the requirements
as specified herein from synchronizing signals tbat comply with the following requirements for each type
monitor:

Type I. Type I monitors shall operate from external sync signals that comply with EIA RS-1TC
and EIA RS-330.

Type II. Type II monitors shall cperate from externsl syne signals that comply with
EIA RS-170 and EIA RS-330.

Type YIXI. Type III nmonitors shall cperate from externel sync signals that comply with EIA
RS-343 for lines-per-frame rates of 675, 729, 875, amnd ob5,

3.12,2.1 External sync signal imput level. The monitors shall meet the reguirements asg specified
herein with eync signal input levels ranging from 1.0 volts to 4.5 volte, peak-to-peak.

3.12,2.2 The external sync circult shall have parallel connectors wired for loop-threough cperstion.

3.13 Rescluticn. With a composite video signal in accordance with 3,10.2.1 or & noncomposite video

olgnoal LIl HS,LU].'\IH.HLE HJ.I-.I'J ‘).J.U.C'C BPP.LJ.GU ol LT VIULY .ll.lpul. bemuu, LHE L‘EBO.LLI.LJ.UH 50814 meEL O

exceed the following requiremente for each type monitor.
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Type I. Type I monitors shall provide horizontal resolution of not lesa than 600 lines center
and 500 lines each corner. The vertical resolution shall be not less than 300 lines at any point in.the
plcture. ‘

Type I1. Type Il monitors shall provide horizontal resolution of not less than TOO lines center
and 600 lines each corner. The vertical resolution shall be not less than 325 lines at any point inm the
picture.

Type III. Type III monitors shall provide horizontal resclution that exceeds B0O lines center and
TOO lines each corner for all lines-per-frame retes from 675 to 945. Vertical resolution for individual
lines-per-frame rates shall be equal to or exceed that listed as follows:

Lines-Per-Frape Rate Vertical Resolution
675 425
Teg k5
875 575
Ghs5 600

3.14 Video amplifier.

3.14.1 Amplitude frequency response. The amplitude frequency responce of the video amplifier (mesmsured
between the videc input terminal(s, snd the driven element of the picture tube) relative to the smplitude
of the response &t 100 KHz, shall meet or exceed the following requirements for the individusl type monltor.

Type I. The video frequency response of the type I monitors shall measure + 2db from 60 Bz to
8 MHz. .

Type I1I. The video frequency response of the type II monitors shell measure + 2db from 60 Hz
to 10 MHz. '

Type III. The video frequency respomse of the type III monltors shall measure + 2db from 60 Hz
to 25 MHz.

3.14.2 Dlfferential gain or amplitude linearity. When measured in accordance with 4.7.13 the
differentlial gain shall meet or exceed the following requirements for esch type monitor.

Type 1. The differential gain, as measured between the largest and smallest step gain, shall
not exceed 10 percent of the amplitude of the larger gain., The differentlel gain as measured between
any two adjacent steps shall be less than 2 percent of the maximum gain.

Type II. The differential gain, a8s measured betveen the largest and smellest step gain, shall

t e
not exceed 5 percent of the emplitude of the larger gain. The differential gain as measured between any
two adjecent steps shall be legs than 2 percent of the maximum gain.

Type III. The differential galn, as measured between the largest and smallest step gain, shall
not exceed 10 percent of the amplitude of the larger gain. ‘The differentiel gain as measured between any
two adjacent steps shell be less than 2 percent of the maximum gain.

3.14.3 Low-frequency square-wave response. The tilt to a low-frequency square-wave test signal, whose
width measures between 40 to 50 percent of one field time, shall not exceed 5 percent of the peak-to-peak
square-vave axplitude for any usable setting of the contrast control.

Jollt, b High frequency translent response. The amcunt of overshoot or ringing, caused by a step func-
tion signal, having & rise time that measures less then 5C nanoseconds for type I and type II monitors,
and 30 nancseconds for type III monitors, shall not exceed 5 percenmt of the peak amplitude of the transi-
tion for type I and type II monitors, and shall not exceed 10 percent of the peak amplitude of the
transition for type 11l menitors, at any usable settlng of the contrast comtrol,

3.15 Gray scale and contrast ratio. The monitor shall provide a minimum visual definition of 10 levels
of gray (‘Iﬁcluding black and vhite) from a video signal that conforms to the range of input signal levels
of 3,10.2. When tested in accordance with 4,7.5 the monitors shall provide a contrast ratic between white
and black of not less than 25:1,
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3.16 Picture tube. The plcture tube supplied with each monitor shall be EIA registered. The picture
tube shall conform to the EIA registration ratings and to the meanufacturers' published characteristics.
The picture tube shall be a high efficiency 2lumirized type that has m safety shield bonded to the face
plate. Size of the picture tube shall be determined by diagonal mefsurement of the plcture area from
corner to corner. Shounld the dlagonal measurement be less than a whole nmumber, the size rating, for
purposes of this specification, shall be the next smallest whole number. This means, for instence, that
a 95Ph4, which has only an 8.3 inch viewsble diagonal, sueil be rated as an Deinech picture tube.

3.17 JErightness., The peak brightness, corresponding to reference vhlte, where other dependent pars-
meters, such as, raster size, asgpect ratlo, contrast ratie, geometry, and resclution, are adjusted for
specifled and optimum performance, ghall meet or exceed the following requirements for each class of moni-
tor.

Claga 1 - 50 foot-lanberts
Class 2 - 100 foot-lamberts
Class 3 - 100 foot-lamberts
Class & - 35 foot-lmrberts
Class 5 - 35 foot-lamberts
Clazs 6 - 30 foot-lagberts
Class T - 30 foot-lamberts

3.,17.1 Brightness Stability. When a monitor supplied under this specification is adjusted to produce
50 percent of the specified pesk brightness and with a white window signal covering 20 percent of the total
rester area, the monitor shell be capable of malntaining brightness level within 20 perecent of the
reference value as the brightpness signal duty cycle is varied from 20 percent to 100 percent.

3.18 Raster modulation. There shall be no noticeable impairments or raster moduletion on the
synchronized monitor raster in the wbsence of a picture signal.,

3.19 IC _restoratlon, Unless otherwise specified (see 6.1}, & wethod of IC ipsertion shall be provided
to maintain the reference black level at & substantially constent brightness of the picture tube. The
monitors skall have a switch to allow in-out switching of the DC restorer.

3.20 Controls. Controls shell be provided to essure esse of operation and reguiation of all specified
characteristics, end shall include controls for regulating focus, width, horizontal linearity, vertical
linearity, and vertical size; with front mounted operational controls comsisting of not less than a
brightnees, comtrast, horizomtal hold, verticsl hold, and on/off switch. A1l controls shall be clearly
labeled, conveniently located, and grouped together according to function. Operating controls shall be
equipped with suitable knobks for ease of operstion. Where applicable, clockwise rotation of &il controls
shall result in &an increasing function. Type II mopitors shall have provisions for adjustment of the
ragter size to slmultepecusly show sll four corners apd sides vwhile geottetric distortion 1s maintained
within 2 percent. All functional markings shell be of & permapent and legible type.

3.20.1 HNoninterection of controls. The adjustment of the brightness shall not effect the foeuns; the
picture shall not bloom or change size when the brightness or contrast is adjusted; the werticel hold
control shall pot effect vertical size and linearity within the hold-in range; and sdjustment of horizontal
synchronizaticn shall not effect width and sweep linearity.

3.21 Ccnnectors. The monitor shall accept male 75 chm ENC or UHF type signal copnectors. If a monitor
as manufactured ie equipped 1o accept other type comnectors and is provided with “between Series” adapters
to accompdate male 75 ohm BNC or UHF type conmnectors, it shall be acceptable.

3+.82 Interference suppression. Sufficient shielding shall be provided to the horizontel oscillator,
high voltage cireultry, and suy other clruitry that may require it, to prevent their radieting interfer-
ence into Bdjacept monitors and other electronic equipment {(see 4.7.17).

3.23 X-Rey vadletion. The peximum A-rey radistion shall not exceed 0.5 millrocentgen/hour aversged
over an area of 10 cm< at apy point loceted 5 centimeters from the monitors outer surface.

3,24 Environment. When specified (see 6,1), the monitors shall show no evidence of mechanical defects,
corrosion, or degradation in performance, helow that specified herein, when subjected to any of the following
conditions.

3.24.1 Humidity. 85 percent relative humidity.

3.24,2 Altitude. Up to 10,000 feet.

3.24,3 Temperature. 5°C to 55°C.
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3.24.4 Vibration, Vibration {without vibration isolators) varying uniformly over a 5 to 35 Hz
frequency runge, with a total excersion of .OlY4 incheg for & total period of 30 minutes (10 minutes
each planej.

3.25 Instruction Manual. The contractor shall supply with each monitor an instruction manual con-
taining 8l) pertinent electrical and mechanical specifications. The instruction manual shall contain
comprehensive operation, installation and maintenance imstructions and shall provide supplemental
information such as, schematies, wireing diagrams and coumponent location diagrams. Meintepance data
shall show circuit waveforms at specific test points throughout the clrcult. A complete electrical
and mechanical parts list shall be contaipned in the manual, The electrical parts lisis shall contain
the components commercisl designation as well as the circult symbol and electrical ratings. Manufact-
urer's ideptificetion drawing nurbers alone will not suffice,

3-26 MVorkmanship., Each monitor shall be mapufactured and finished in such & manner as to meet all
the requirements epecified herein and shall be free from characteristics or defects vhich affect the
appearunce, or which might affect the serviceability or render the monitor unsuitable for the intended
purpose.

L. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or purchase order,
the supplier is responsible for the performance of all inspection requirements as specified herein.
Except as otherwise specified, the gupplier may utilize his own facilities or any commercial leboratory
acceptable to the Government. The Government reserves the right to perform eny of the lnspections set
forth in the specification where such inspections are deemed necessary to assure that supplies and
services conform to the prescribed requirements. (see 6.1}.

b.1,3 Clagsification of inspections. The inspections specified herein are clessified as follows:

(a) Preproduction inspection (see 3.3 and 4.2).
{b) GQuality conformance inspection (see 4.3).
(c) Examination of preparaticn for delivery (see 4.8).

4.2 Preproduction ion, The pre

On «  I0E Ppreprodud
B examinaticns and t

- v Ay o
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-
tels

ion ins
the envi

+4 ~ o > ~
e e 151 3o = - P I
ests of table I (except for ronmental tests, which will be required only

vhen specified, see 6.1).

4.2.1 8ample size for preproduction lnspection. Sample size for preproduction inspection shall
consist of one complete unit of the type and class the contractor proposes to supply.

4.3 Quality conformance inspection.- In accordance with 4.1, the contractor shall be responsible
for the performwance of the guality conformance inspections. Sample units, selected in accordance with
k.4, shall be subjected to the appropriate examinations and tests of table I. Alternate tests may be
used provided it can be shown that such tests are in fact adequate to insure compliance with specifi-
cation requirements.

L4 Sampling for quality conformance inspecticn.

L.4,1 Sampling for group A examinations snd tests. Each unit offered for acceptance shall be
subjected to the group A examinstions and tests of teble I with acceptance based op 4.5.1.

L.4.2 sSampling for group B examinations and tests, Group B examinetions and tests shall be required
initially TBxcept for environmentel tests, which wil) be required only when specified, see 6.1} and
thereafter only when the bagic design of the monitor or the materisl of a vital part has been changed.
Cne complete unit, of the type and cless the contractor proposes to eupply, shall be selected end
subjected to the group B tests specified in table I, with acceptance based on 4.5.2.

k.5 Acceptance.

4,5,1 Acceptance group A examinations and tests. The results of esch examination and test shall be

compared with the apnlicable requirements of this gpno‘ff“i cation, Failure to conform to the requirements

he applicable uirements of this specification. Failure conf the
of this specification for any group A exsminaticon or test shall be counted ss a defect end the unit shall
be rejected. Rejected units may be offered again, for inspection, provided the defect(e) causing
rejection have been corrected.

4.5.2 Acceptance group B examinations and tests.- In the event of failure to conform to the require-

ments of any group B examination and test, the contractor shall correct the cause of failure in both the
test sample and all future production units.
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TABLE I. Examinations and tests

Examinations Reguirement Test
and tests Paregraph Paregrath

Group A

Visual inspection
Operation test
Resolution test
Brightness test
Raster modulation test
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Group B

Aspect ratio test

Geometric distortion test

Gray scale test

Voltage test

Composite input signel level test
Non-composite input signel level test
External sync input level test
Amplitude frequency response test
Differential gain test

Low-frequency square-wave respense test
High frequency trensient response test
Brightness stabllity test

Interference test

¥-ray radistion test

Polarity test

Impedance test
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{The following tests are to be performed only when Specifled, see 6.1)

Humidity test 3.25.1 4,7.21.1
Altitude test 3.25.2 L.7.21.2
Temperature test - 3.24.3 .7.21.3
Vibration test 3.2h.Y L,7.21.4%

h.6 Vigua)l and mechanical inspection. Each unit shall be subjected to & thorough visual inspection
for the Major defects listed in MIL-STD-252A and the mechanical requirements as specified herein.
Use ANSI C99.1 -~ 1966 for inspection criteris when inspecting soldered compections.

L,7 Test wethods.

4,7.1 Standard test conditions.

%,7.1.1 Stapfard test signel synchronization and input levels. Except as otherwise specified here-
in, monitor measurements shall be made with a compogite video signal input having sync, and signal
levels, that conform to elther ELA RS-1T0 or ETA RS-330 for type I and type II monitore, and EIA RS-343,
at the 675 lines-per-frame rate, for type III monitors.

4.7.1.2 Signal level, method of measurement, Measure signal levels in accordance with IEER No. 205,
except that the frequency response filters shall not be used.

%.7.1.3 Standard test signal source impedance. The input signel shall be fed to the 75 ohm video
input of the Fonitof by means of (5 onm Zoaxial cable. The socurce impedance of the equipment feeding

the monitor shall be 75 chms.

4,7,1.4 Initial test sigpals. The monitor shall be initially sef-up using electronically generated
composite test slgnels, such 28,8 white window, muitiburss with white reference, or & staircase slgnal
providiiig not less than 10 steps In equal amplitude increments from reference white to reference black.

The APL (average picture level) should be 60 percent or less.
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k.7.1.5 Initial adjustment. If provisions are included for norml-sca.n/unﬂer-acan operation the
monitor ghall be operated in normal-scan mode., If the monitor includes a switch for DC Restoration “on-
off" it shall be operated in the "on" mode. Adjust ell controls not otherwise specified for normal oper-
atlon, Using appropriate test eignals aedjust the setup controls, such as, focus. centering, scan size,
and scan linearity, to their optimum opermting position. The aspect ratio, relating width to height, of
the active scanned area should be 4:3. Apply » staircase signal to the monitor. By means of the hright-
ness and contrast coptrols adjust the black reference to where the scanning lines just disappear and
adjust the white reference for maximum focused brightness. Observe the picture on the monitor, all ten
(10) levels of gray (which include black and white) should be visible and clearly discernible. Cbserve

the highlight areas on the picture tube to determine that the scan lines are clearly visible, well focused,

stable and seperated from each other by epproximetely equal spaces. Over scan shall not exceed 8 percent
of active raster height along the horizental or vertical axis.

4.7.1.6 Ambient light levels on picture tube. For tests requiring the use of a brightness meter the
ambient light falling on the plcture tube faceplate shall not exceed 0.1 foot-candles.

4.7.1.7 Foot-lambert meter. The foot-lambert meter required for certain tests shall have an accept-
ance angle such that it measures only the specified area without spill over into the surrounding area.

4.7.2 operating test. Each menitor shall be subjected to an cperating test of not less than 24 hours
continuous operation. BAdjust controls in accordance with 4.7.1.5. 2pply a composite video test signal
that conforms to standard input levels of 4.7.1,1. The composite v1deo test signal shall be derived from
the EIA Resolution Chart with Gray Scale overlay strips or eguivalent electronically generated test signal.
Make final adjustments and determine functional conformance of controls to the requirements specified
herein (see 3.20 and 3.20.1}, At the end of the 24 hour period subjectively examine the picture over the
normal range of operating conditions for any degradation of picture quality. Particular emphasis should
be given to the effect of variation in the setting of the operating controls. The following are some
types of degradation that should be locked for,

(a) Improper size and aspect ratio.

{b) Horizontal and vertical nonlinearity.

%c) Raster distortion in the form of deviation from a true rectangle.

d) Poor interlace.

(e} Fold-over,

(f) ILuminance irregularities and poor focus.

3 Interference generated internally, such as, extraneous oscillations in the deflection

' system {Barkhausen or cther retarding field oscillation.)

{(h) Unstable synchronlzation, characterized as, jumping, Jittering, pulling, rolling, flaging,
and ete.

(i) Hum and noise in picture.

{Jg Poor resclution.

k) Insufficient gray scale and contrast range.

4.7.3 Aspect ratlo and geometric distortion test. Aspect ratio and geometric distortion shall be
measured, in accordance with IEEE No. 202, to determine conformance to the requirements of 3.8 and 3.9.

L.T.4 Horizontal resolution test. Horizontal resolution shall be measured using an electronically

gnnnmtnﬂ ecamoeite wvideo tact l:'lnvnn'l uh-inh, Anunlnmq an alternats black-and-vhite vertical har pattern

QEposSllie ¥era

display a.nd is varieble over a ra.nge of repetition rates above and below the rate necessary to develop
the desired number of resolution lines. Refer to 4.7.1 for test conditions, setup procedures, signal
levels, etc., except that the plcture signal amplitude shall not exceed 0.6 volts. While maintaining the
test signal amplitude comstant, apply the test signal at different repetition rates starting at a rate
below that neceasary to develop the desired number of resclution lines and progressing toward a repetition
rate higher than that necegsary tc develop the desired number of resolution lines. As the repetition rate
18 increased the horizontel resolution is read at the point at which each ipdividual line cannot be
recognized with certalnty. The horizontal resolution is measured in the center and in the four cormers
of the picture, to determine conformance to the requirements of 3.13. The horizontal resolution shall be
measured in each cormer at a point spproximetely 35 percent of the raster height from the horlzontael axls
and approximately L5 percent of the raster height from the vertical axis.

10



Downloaded from http://www.everyspec.com

W-M-14964

4,7.5  gca c tio tegt. The gray scele and contrast ratio shall be measured using
an electronically genersted composite video staircase signal providing not less than 10 steps in equal
amplitude increments including reference black and refevence white. Refer to 4.7.1 for test conditions,
set up procedures, signal levels, etc. With the staircase signal applied to the monitor, observe the
picture on the monitor. All ten levels of gray (which includes black and vhite)} shall be visible and
clearly digcernible. Connect & wide-band oscilloscope to the driven element of the picture tube to
monitor the out put of the video amplifier., Synchronize the oscilloscope to the line scanning frequency.
Observe the video wave form, it should consist of ten steps in equal amplitude increments. Adjust the
comtrast control over its usable renge, each individual step should maintain its relative amplitude to the
peak~to-peak amplitude of the total signel as observed on the oscilloscope. Use a foot-lambert meter and
measure the brightness level at both extremes of the gray scale, Use caution, do not include porticons of
other steps in the meter viewlng angle. Tsbulate the contrast ratio to determine conformance to the
requirenment of 3.15.

4.7.6 Brightness test. Brightness shall be measured using an electronically generated composite video
vhite window signal with an APL (average picture level) of less than 60 percent. Refer to 4.7.1 for test
conditions, setup procedures, signal levels, etc. The brightness shall be measured in the center of the
white window display, using a cealibrated foot-lambert meter, to determine conformance to the requirement
of 3.17.

4.7.7 PBaster modulation test. Raster modulation shall be measured using & composite video test
signal which produces &n all white picture, a2nd with the monitor brightness control set to provide 50
percent of rated maximum hrightness level. Refer to L,7.1 for standard test conditions, setup procedures,
signal levels, etc. The raster shall then be inspected for noticeable impairments and raster modulation
to determine conformance to the requirements of 3.18.

L,7.8 voltage test, Refer to 4.7.1 for test conditlons, setup procedures, signal levels, etc,
Connect the monitor to a variable source of ac that has a range of not less then 105 to 130 volts, 60 Hz.
Operate the menitor at 105 volts for one hour end at 130 volts for cme hour. At the end of each test
pericd, with the voltege remaining at the test value, check the monitor performame for conformance to
the requirements of 3.8, 3.9, 3.13, and 3.l5.

L.7.9 (Composite ipput signal level test. The composite input signal level requirements shall be
measured using a composite video test signal derived from the EIA Resolution Chart 1956, with gray scale
overlay etrips, or an equivalent electronically generated test signal. The test sigoal shall be variable
in amplitude between C.3 and 2.0 volts peak-to-peak with the amplitude of the synchroplzing pulses being
28.6 + 5 percent of the total peak-to-peak signal. Refer to 4.7.1 for test conditions, setup procedures,
ete. With the test signal applied to the monitor, adjust the input level of the test signal to not less
than five representative settings from 0,3 to 2.0 volts peak-to-peak. Adjustment to the seitings of the
brightness and contrast controls may be made at each setting of the input signal level to meet specified
requirements. Examine the picture at each setting of the input signal level to determine conformance
to the requirements of 3.10.2.1. i

4,7.10 Non-compgsite input signal level test. The non-composite input signal level requirement
shall be measured using & non-composite video test zignal derived from the EIA Resolution Chart 1956,
with gray scale overlay strips, or an equivalent electronically generated test signel, and external
sync signals that conform to 3.12.2 and 3.12.2,1. The test signal shall be variable in amplitude between
0.25 and 2.0 volts peak-to-peak., Refer to 4.7.1 for test conditions, setup procedures, etc, With the
test signal and sync signals applied to the monitor, adjust the input level of the test signal to not less
than five reprecentative settings from 0.25 to 2.0 volts peak-to-peak. Adjustment to the settings of the
brightness and contrast controls may be msde at each setting of the input signel level to meet specified
requirerents. Examine the plcture at eech setiing of the imput signal level to determine conformance to
the requirement of 3.10.2.2. -

%.7.11 External sync input level test. The external sync input level requirement shall be' measured
using a synchbronizing signal that conforms to the applicable requirements of 3.12.2 and is veriable in
amplitude betvween 1 volt apd 4.5 volts peak-to-peak, With the monltor setup for the non-composite input
signal level test of 4,7.10, adjust the video input signal level to 0.71h4 T oa volts peak 1o peak,
Apply the sync signel to the monitor and adjust the input level to not less than five representative
settings from 1 volt to L.5 volts peak-to-peak. Adjustment to the gettings of cperating controls may be .
made at each setting of the input sync signal level to meet specified requirements., Examine the picture
at each setting of the input sync signal level to determine conformance to the yrequirements of 3.12.2.1.

[ =
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L.7.12 Awplitude freguency response test. The amplitude frequency response shall be measured using
a composite video signal having & constant level variable frequency sine-wave picture signal. A video
sweep generator may be used for this measurement, Refer to L.7.1 for test conditions, setup procedures,
signal levels, etc. Connect a wide-band oscilloscope to the driven elemert of the plcture tube to
rmonitor the output of the video amplifier. With a 100 KHz test signal applied to the monitor, adjust the
contrast control for standard videc amplifier picture output at the input of the picture tube. Convert
voltage readings to db and record. While maintaining the input test signal amplitude constant at the
levels specified in 4.7.1.1, the test signal frequency shall be varied over the range of frequencies
gpecified herein for the particular type monitor being tested, Measure the response at not less than 10
representative frequency settings. Convert voltage readings to db. Compare the representative frequency
reagings with the readipgs with the reading at 100 KHz to determine conformance to the requirements of
3.14.1.

4.7.13 Differential gain test. Differentisl gain shall be measured, in sccordance IEEE No. 206, to

determine conformance to the applicable requirements of 3.14.2.

L,7.1h low-frequency square-wive response test. Low-frequency square-wave response shall be measured
using a composite video test signal that consists of a low-frequency square-wave (such as & window sigpal)
synchronized to the field frequency and having a pulse width that measures between 40 and 50 percent of
one field time. The test sigpal shall be uniform with no tilt, shading, or transient disturbance. Refer
o 4.7.1 for test conditions, setup procedures, signal levels, etc. Apply the test signal to the video
input of the monitor. Connect e wide-band oscilloscope to the driven element of the picture tube to
monitor the output of the video amplifier. Synchronize the oscilloscope to the field frequency. Measure
both the peak-to-peak amplitude of the signal end any tilt or level shift that may be present, at not less
than three representative settings of the contrast control over its usable range. Compare the amplitugde
of the signal with ampiitude of any tilt or level shift, at each setting of the contrast control, to
determine conformance to the requirements of 3.14.3.

4.7,15 High-frequency transient respomse test. High-Tfrequency transient response shall be measured
using & composite video test signal that consists of a step function transistion (such as, a rectangular
pulse} synchronized to the line scanning frequeney and having sufficient durntion for steady state to be-
reached. The rise and fall time of the transition shall measure less than 50 nanoseconds when measuring
type I and type IT monitors, and less than 30 nanoseconds when measuring type III monitors. The test
signal shall be uniform with no tilt, overshoot, ringing or transient disturbance. Refer to 4,7.1 for
test condltions, setup procedures, signal levels, etc. Apply the test signal to the video lnput of the
monitor. Comnect a wide-band oscilloscope to the driven element of the picture tube to monitor the out-
put of the video amplifier. Synchronize the osclilloscope to the line scanning frequency. Messure both
the pesk-to-peak amplitude of the step functiop transition and any ringing or overshoot that cceurs Just
after the transition, at not less than three representative settings of the contrest control over its
usable range. Compare the amplitude of the transition with the amplitude of any ringing or overshoot, at
each setting of the contrast control, to determine conformance to the requirements of 3.14.%4.

L,7.16 Brightness stability test. The brightness stability shall be measured using two electronically
generated test signals., The first test signal shall be a composlte white window signal which produces a
centrally positioned white window display having & 4:3 aspect ratio and an area equal to 2C percent of the
normel active raster area. The gecond test signal shall be a composite white field signal (having the
same levels as the first test signal) which produces an all white display covering 100 percent of the
active raster. Refer to 4.7.1 for test conditlions, setup procedures, signal levels, ete. Apply the first
test signal to the video input of the monitor; adjust the brightness and contrast controls so that the
arez surrounding the white window is set at black or slightly above and the window brightness (as measured
with a calibrated foot-lambert meter) is egual to 50 percent of the rated meximum brightness of the
monitor. The brightness shall be measured in the center of the pleture tube using a celibrated foot-lambert
meter. Record this reading as the reference value. Apply the second test signal to the video input of the
monitor. Without readjusting the brightness and contrast control, measure and record the brightness in
the center of the picture tube. Calculate the percentage difference between the two readings obtained to
determine conformance to the requirements of 3.17.1.

4,7.17 Interference test. Connect two or more like monitors to a common power line. Set the monitors
side by side, drive the monitors from video sources operated from nonsynchronous sync geperators. Visu-
ally look for interference. The power shall be individually interrupted during this test. (see 3.22).

4.7,18 X-Ray radiation test. X-Ray radiation shall be measured by thoroughly exploring the area
immedistely adjacent to all exterlor surfaces of the monitor with a suitable X-Rsy radiation measuring
instrument (see 3.23).

4,7.19 Polarity test. The polarity shall be measured using an oscilloscope of known deflection to
determine conformance to the requirement of 3.10.3.
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. 4.7.20 Impedance test. The terminated 75 ¢hm input impedance shall be measured by means of an imped-
ance bridge capable of an accuracy of % 1 percent in the vieinity of 75 ohms. The bridging impedance

shall be measured with any suitable impedance measuring instrument to determine conformance to the
requirement of 3.10.1.3.

4.7.21 Foviropmental tests. When environmental tests are specified {see 6.1), the following tests
shall be a part of this specification. The performance measurements referred to in the following tests
shall be as specified. in 4.7.2, 4.7.4, and 4.7.5 to determine conformance to the requirements for
operation, resclution, and gray scale specified herein (see 3.2L).

4,7.21.1 Humidity test. The monitor to be tested shall be subjected to the following:

(2) Dry the monitor for 2% hours at 130°F. * 59F, and not more than 5 percent relative

i humigity. .

{b) Set up the monitor in accordance witn the requirements of %.7+2 for operationm.

{c) Subject the monitor to two kB-hour test cycles as indicated in MIL-STD-170, except that
the maximum tempersture shall be 130°F.

(d) Make performance measurements to determine conformance to the requirements listed in
4,7.21. The messurements are to be made during the period specified in MIL-STD-170,
while the monitor is exposed to the humidity conditions shown therein.

4.7.22.2 Altitude test. Test in accordance with the recommended testing procedures for low air
pressure test of IEC 68-2-13 {1966). Test at a pressure equivalemt to the altitude in feet as specified
herein and at the low temperatures specified in 4.7.21.3, for & period of not less than 2 hours. During
the conditioming and the recovery pericd the upit shall remsin on and shall be checked for any degradation
in performance of the requirements listed in b4.7.21.

.7.21.3 Temperature test. Test in mecordance with the recommended tegting procedures for low temp-
erature and high tempersture of IEC 68 21 {1966) and IEC 68-2-2 (1966) Section Two - Test Ab: using
the operational test procedure, at temperatures of 5° ¥ 39C, and 55° 7 3°C. Check for any degradation

in performance of the requirements listed in L4.7.21. During the recovery period the unit shall remain
on and shall be checked for normal operation during the recovery period.

(1966) Use test procedure A without the final resonance search. Vibrate the unit over the freguency
range, at the vibration amplitude, and for the period specified in 3,2h.1+. The unit shall then be
inspected to ascertain that no fixed parts have become loose or damiged and thet the performance require-
ments listed in 4,7.21 are maintained.

. 4.7.21..4 Vibration test. Test in accordance with the recommended testing procedures of IEC £8-2.6

4.8 Inspection of preparation for delivery requirements. Packaging, packing, and marking of exterior
containers shall be visually inspected for the defects listed in table II to determine conformence to the
requirements in Section 5. One defect shall cause rejection of a unit. Rejected units may he offered
again for inspection provided defects causing rejection have been corrected.

TABLE II. Classification of preparation for delivery defects

Examine Defects
Markings (exterior) Omltted; incorrect; illegible; improper size,
location, sequency, or method of application.
Materials Any component missing or damaged.
Workiansaip Inadequate application of Complments, Such &5,

incomplete closure of container flaps, loose
strapping, inadequate gtapling.

Mstortion of container,

5. PREPARATTON FOR DELIVERY

5.1 Packaging, Unless othervise specified (see 6.1), commercial packaging 1s acceptable under this
specification.
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5.2 packing. Unless otherwise specified (see 6.1}, the subject commodity shall be packed in substan-
tial commercial containers of the type, size and kind commonly used for the purpose, so constructed as

to insure acceptance and safe delivery by common or other carriers, at the lowest rate at the point of
delivery.

5.3 Marking, In addition to marking required by the procurement documents, the shipping container
shall be marked in accordance with Fed. 5td. No. 123 for civil.agencies and MIL-STD-129 for military

R T

agencies, a5 applicable.
6. NOTES

6.1 Ordering data. Purchasers should select the preferred options permitted herein and include the
following information in procurement documents:

{a) Title, number, and date of this specificaticn.

(b)Y Quantity of items required. :

{c)} Specify the type, class, and style required (see 1.2.1}.

(d) When ordering style ¢ monitors specify either left side mounting; right side mounting; or
center mounting; also class 1 monitors may be ordered twin mounted (see 1.2.1 style ¢).

{e) Preproduction model, delete requirements for preproduction model when not required (see 3,3).

{f) Preproduction model, specify place of inspection when required (see 3.3 and 4.2).

{g) Specify l:1 aspect ratio when required {see 3.8). )

(h} Delete non-composite video input requirements when not required (see 3.10 and 3.10.2,2).

(i) Delete high impedance bridging video input impedance when not required (see 3.10.%1).

{(j) Delete external synchronization requirements when not required (see 3.12.2).

{x) When purchasing type III monitors, specify the two lines-per-frame rates required and the
lines-per—frame rate at delivery (see 3.11.2).

(L} Delete the DC restoration requirement when not required (see 3.19).

{m} Inspection responsibility, if other than specified (see 4.1).

(n) Specify whether environmental requirements are to apply (see 3.24).

(o) Specify environmental testing when required {see table I and 4.7.21).

(p) Specify packaging and packing reguired if other than specified (see 5.1 and 5.2).

. For the purpose of this specification, the definitions of EIA, Industrial
Elactronics Bulletin No. 1, (loged Civcuit Televigion Definitions. shall annlv.
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MILITARY CUSTODIANS: Preparing activity:
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Air Force - 71
Review activities: : CIVIL AGENCY INTEREST:
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Alr Force - 71 FARA
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Orders for this publication are to be placed with General Services Administration, acting as an agent
for the Superintendent of Documents. See section 2 of this specification to obtain extra copies and
other documents referenced herein. Price 15 cents each.
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