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. MIL-W-3459C
, . . -BUPERSEDING
i MIL-W-003459B(SHIPS)
3 December 1974
MIL-W-3459A
11 March 1966
{See 6.13) -

MILITARY SPECIFICATION
WIPERS, WINDOW, ELECTRIC, PENDULUM TYPE
{MARINE SERVICE, HEAVY DUTY)

This specification is approved for use by all Departments and Agencies of the Depart-
ment of Defense. ’

1. SCOPE

1.1 This specification covers the general requirements for the design and construction
of single or multiblade electric window wipers for ships.

2. APPLICABLE DOCUMEHNTS
2.1 Issues of documents. The following documents, of the issue in effect on date of

invitation for bids or request for proposal, form a part ©f the specification to the extent
specified herein.

SPECIFICATICONS
FEDERAL
FF-B-171 - Bearings, Ball, Annular, (General Purpose).
00-4-591 - Aluminum Alloy Die Castings.
Q3-A-596 - Aluminum Alloy Permanent and Semi-Permanent Mold Castings,

Q0-5-763 - Steel Dars, Wire, Shapes, and forgings - Corrosion-Resisting.

MILITARY
MIL-M-14 - Molding Plastics and Molded Plastic Parts, Thermosetting,
MIL-5-901 - Shock Test, H.I. (High Impact) Shipbcard Machinery, Equipment and
Systomsa, Requirementa For.
MIL=E-917 - Electric Power Equipment, Basic Requirements For (Naval Shipboard} .
MIL-C-2212 = Controllera, Electric Motor, A.C. or D.C. and Associated Switch-
ing Devices, Naval Shipboard.
MIL-L-3661 - Lampholders, Indicator Lights, Indicator-Light Housinga, and
Indicator-Light Lensea, General Specification For.
MIL-L-3661/8 - Housings, Indicator-Light, 5tyle LH76.
MIL~L-3661/14 - Lenses, Indicator-Light, Dripproef, Style LCl4.
MIL-T-7928 - Terminala, Lug: Splices, Conductor: Crimp Style, Copper, General
Specification For.
MIL-C-15726 - Copper-Nickel Alloy, Red, Flat Products {(Flat Wire, Strip,
Sheet, Bar and Plate} and Forgings.
MIL-E-16400 - Electronic, Interior Communication and Navigation Equipment,
Naval Ship and Shore: General Specification For.
MIL-M-17185 - Mounts, Resilient: General Specifications and Tests For (Ship-
board Application}.
MIL-M-17191 - Mounts, Reailient; Portsmouth Bonded Spool Type.
MIL-M-17508 - Mounts, Resilient: Types 6E2000, 6E900, 6E900BB, 7E450, 7E450BB,
GE150, and 6ElQOQ.
MIL-E-17555 - Electronic and Electrical Equipment, Accessories, and Repair
Parts; Packaging and Packing of.
MIL-M-17556 - Motor, Direct Current, Fracticnal HP {(Shipboard Use).

T izial comments {recommandations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Commander, Naval Ship Enginoaring Center, SEC 6124, Department of the Navy,
Washington, DC 20362 by uaing the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this document or
by letter.
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MILITARY Continued
MIL-W-18445 - Windows, Non-l!cing, Laminated Flat Glass, Electrically Heated, (’
With Caontrols.
MIL-M-19379 - Mounts, Resilient, Mare Island Types 1iM15, 11M25, and 10M50.
MIL-M-19863 - Mount Resilient: Type 5B500OH.
MIL-C-20159 - Copper-Nickel Alloy (70-30 and 20-18): Castings.
MIL-M-21649% - Mount, Resilient, Type S5M10,000-H.

S5TANDARDS

MILITAR
- MIL STD-105 - Sampling Procedures and Tables for Inspection by Attributes.
MIL-STD-167-1 - Mechanical Vibrations of Shipboard Equipment (Type 1 -
Environmental and Type I1 - Internally Excited).
MIL-5TD-252 - Wired Equipment, Classification of Visual and Mechanical Defects.
MIL-STD-454 - Standard General Requirements for Electronic Equipment.

MIL-5Tp-461 - Electromagnetic Interference Characteristics Requirements for
Equipment.
MIL-5TD-740 - Airborne and Structureborne Hoise Measurements and Acceptahce
Criteria of Shipboard Equipment.
MIL-STD-15%52 - Provisioning Technical Documentation, Uniform DOR Requirements
for.

MIL-5TD-1%61 - Provisioning Procedures, Uniform DOD.

(Copies of specifications, standards, drawings, and publications required by contractors
in connection with specific procurement functions should be obtained from the procuring
activity or as directed by the contracting officer.}

2.2 Other publications. The following documents form a part of this specification to
the extent specificd herein. Unleas atherwise indicated, the issue in col{fect on date of

invitation for bhids or reguest for proposal shall apply.

AMERICAN HWATIOHAL STANDARDS INSTITUTE (ANSI}

51.4 - Sound Level! Mctrers,
S1.6 - Preferred Frequencies and Band Numbers for Acaustical Measurements.
51.1! - Octave, Half{-Octave, and Third-Cctave Band Tilter Sets.

{Application for copies should be address
Inc., 1430 Broacdway, New York, New York 10018.

{Technical society and technlcal association specifications and standards are generally %
availabte for reference from libraries. They are also distributed among technical groups and

using Federal agencies.)
1. REQUIREMENTS

1.1 Design.

1.1.1 General design. Wiper aystem shall consist of a totally enclesed drive mechanism,
a scparate control unit to operate the wiper, a heated arm and a blade, which when energized,
follows a pendulum motion. All components of the system shall be suitable for heavy marine

duty, compact and of such rugged construction that minimum repairs will be regquired, and
shall be designed and constructed in such a way that when necessary, adjustments and repairs
can be easily made by ship's force.

1.1.1.1 Materials. Parts exposed to the weather shall be made of 930-10 copper-nickel
alloy in accordance with MIL-C-20159 or MIL-C-15726; or for arms and stuffing tube,
corrosion-resisting steel in accordance with QQ-5- -763, class 316. Drive mechanism housing
shall be aluminum in accordance with Q0-A-596, alloy No. AJ56 or A214 or 0Q-A-591, alloy No.
A260, if for intericr use only. Phenolic molding compound (MIL-M-14, type CFI—40) may be
substituted. Dissimilar metals in contact with each other and the environment shall be
compatible as defined in MIL-E-16400. Plastic sleeves and separators for penetration in
ship's structure shall be provided te ecliminate electrolytic corrosion between dissimilar
metals in windshield wiper system and ship's structure. Spur and worm gearing shall be of
steel conforming to 0O0-5-763, class 416. Reclaimed materials shall be used to the maximum

extrnt possible.
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3.1.1.2 Protective treatment. Materials used in construction of windshield wiper
systems that are subject to deterioration when exposed to climatic and environmental con-
ditions likely to occur during service usage, shall be protected against such deterioration
in a manner that will in no way prevent compliance with the requirements of this specification.
Metals that are not inherently corrosion-resistant, as defined in MIL-E-3517, shall be pro-
cessed (treated, plated, or painted}) in accordance with MIL-E-~517 to provide corrosion
resistance. The use of any protective coating that will crack, chip, or scale with age or
extremes of climati¢ and environmental conditions shall be avaided. :

3.1.1.3 COriepntation. Components of the drive system shall be designed so that they are
capable of satisfactory operation in any position.

3.1.1.4 Interchangeability. Parts, having the same manufacturer's part number, shall
be directly and completely interchangeable with each other with respect to installation and
performance. -

3.1.1.5 Weight. Weight of a complete single blade wiper system shall be the minimum
consistent with the state-of-the-art but shall not exceed 25 pounds. Weights of additional
components neceasary for multiblade systems shall be consistent with the weight of a single
blade wiper system.

3.1.1.6 Dimensions, size. Wiper drive housing assembly, envelope dimensions, and
mounting holes shall conform to the dimensions shown on figure 1. Contrel box, envelope
dimensions, and mounting holes shall conform to the dimensions shown on figure 2.

3.1.2 Vibration. Wiper system shall conform to the type I vibration requirements of
MIL-5TD=167=1 and as specified in 4.45.12.

3.1.3 Shock. Wiper system shall conform to the grade B shock requirements of MIL-5-901
and shall be tested as specified in 4.4.171.

3.1.4 Airborne noise acceptance criteria. Wiper assemhly shall be designed so that
when operating, the assembly complies with airborne noise criteria of MIL-S5TD-740 and as
specified in 4.4.14.

3.2 Mechanical eguipment.

3.2.1 Wiper drive assembly housing. Wiper drive housing assembly {(motor reductian
gear and operating mechanism] shall be sultable for mounting either on the inboard (interior)
or outhoard (exterior) side of a ship's deck house structure, as specified (see 6.2.1).
Inboard units, if phenolic (sece 3.1.1.1}, shall be marked "for interior use only". Wiper
motor, filter, angle drive, or other linkage mechanism ahall be contained within the housing
assembly. Cover of housing assembly shall be removable and, when removed, shall expose all
electrical, and mechanical components. Electrical leada and components shall not be attached
to cover of housing. For eclectrical connection to cable from control box, a phenolic housing
shall be provided with a metal insert threaded 3/4-inch iron pipe size {ips}, conversely, a
metal housing shall have a threaded hole this size. In either case, the threaded hele shall
be sealed with a removable protective plastic cap having a push-in or screw thread configura-
tien.

3.2.2 1Installation and mounting. Inhoard mounted drive assemblies shall only require
one penetration hole. Wiper output shaft containing arm heater for attaching blade assembly
shall pass through a single hole 1.375 inches nominal in diameter. A metal stuffing tube
assembly capable of being attached to ship's structure by means cof a locknut shall bhe
provided. Stuffing tube shall be so packed and sealed to allow drive arm to rotate yet not
allow water to enter ship's interior. Three mounting legs shall be provided and attached to
wiper drive assembly housing. Wiper housing shall be provided with means for mounting housing
assembly, above or below designated windows.,

3.2.3 Drive system. The output drive ghaft through mechanical linkage shall rotate in
alternate directlions so that it will cause drive arm to travel through reciprocating angle
stroke. Stroke angles shall range from 18 degrees to 70 degrees. A separate mechanical
converter shall not be used for obtaining a reciprocating blade motion.
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3.2.4 Drive arm assembly. A wiper drive arm shall be provided to transmit drive shaft -
motion to the wiper blade. ' The upper wiper arm shall contain an encased. electrical heating {
element. Means shall be provided for attaching and removing lower wiper arm assembly when

required. When wiper assembly (drive mechanism) is mounted inboard and wiper drive arm
assembly penetrates ship's structure, means shall be provided for replacing upper arm
asserbly without removing wiper assembly from its mounting.

.2.4.1 Lower wiper arm assembly. A lower arm assembly constructed from material as
5pcc1[xcd in 371.1.1 shall be provided, unless otherwise specified (sce 6.2.1). Lower arm
assembly will transmit motion of upper drive arm to blade assembly. Lower arm shall be
supplied with an approximate overall length of 20 inches, including all haruqare. Instruc-
tions shall be provided for user to bend and cut lower arm to length required.-

3,2.4.2 Blade action. The size and motion of the blade shall be adequate to wipe
approximately 41 percent to 70 percent of the window glass. The wiper biade shall be held
against the window by adjustable spring tension. Blade pressure shafi be adjustable from
approximately 1 pound minimum to 2 pounds maximum, means shall he provided to prevent the
wiper blade and arm from interfering with the opening and closing of the window. When the
window is opened it shall bhe possible to extend wiper arms outward without mechanical damage.

1,2.4.2.1 plade assembly. Each wiper shall be provided with one straight back blade
assembly with an overall length of 12 inches. Blades that have other even size dimensions
ecxample 6. 8, 10, 14. 16 inches, ete., shall be provided when specified (see 6.2.1). The

wiping edge of the blace shall be formed of a neoprene rubber material having inherent
resistance Lo the environmental conditions as well as resistance to the effects of ultra-
violet rays (see 3.4). Wiping edge of blade shall not soften or stick to glass while under
a maximum pressurce of # pounds and surface temperature of glass is at 140°F. Blade material
shall be such that no scratchineg, abrasion, or other damage to the windshield surface will
cccur as @ result of operation of the windshield wiper system.

31.2.4.3 Clevis bracket. A clevis bracket shall bo used to join the blade to the wiper
arm. The clevis bracket shall be capable of rotating 360 degreecs and locgked at any angle
selected.  The glevis bracket ahall not work loose during operation of wiper due to environ-
mental conditlons encountered. Use of quick-clip for attaching hlade to clevis bracket shatl
he avoided. The hlade, when attached to clevis Bracket, shall have freaeccoom ot motion in a
direction purallel teo bracket

n s o g f H ahgl

3.2.5 Stroke speed. Wiper shall be capoble of operating between a "siow” speed of 140
and a high spced of 240 strokes per minute. This shall be applicable to all lengths of
drive arms and blades gizes. M stroke will b» consirered as motion of the wiper blade across

the arca of swaep from one extreme position to the other.

1.2.6 Travel adjustments. A travel adjustment shall be provided for adjusting angle
of swaep L[rom at lcast 38 deqrees to at most 70 degrees. There shall be a minimum of 10
angular adjustment positions. Travel adjustment shall be simple and shall not require re-
moving inatalled wiper from ship's structura.

3,2.7 Centering of wiper blade arm. Wiper hlade arm shall be capable of being centeraed
or placed in a bias position in relationship to sweep configuration., Wiper drive assemnly
housing cover, when open, shall provide access to adjustment for centering blaae.

3.2.8 Glareproofing. Parts exposaed to view of ship personnel shall be finished in such
a manner as ta eliminate reflections into the visual field of the personnel.

1.2.9 Mulri-wipers., Two or more complete wiper drive assemblies may be ins stalled on
tarye size windows. A single wiper drive assembly may pperate a remote or slave unit by
means of a connecting rod. Remote or slave wiper unit must confine itself to window on
whiech drive unit is installed.

3.2.10 Bearings. Bearings shall be grada %0 in accordance with FF-B-171, scaled, and
permanently lubricated.

3.2.11 Gears. The design, manufacture, and assemhly of gears shall be such as tO prG-
. ot N . :
vide smeooth. continuous tooth contact without interference, tright spots, leose spots, oOr
other irregularities. Every precaution shall be taken to reauce tooth pressure and keep

hacklash to a minimum. Gears fitted on shaft shall! be secured thereto by means which will
aff -ctively prevent relative motion hetween gear and shaft.
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3.3 Electrical equipment. Electrical design, processes, safety, and fabrication shall
be in accerdance with MIL-E-917 except as specified in this specification. .

! 3.3.1 Mgtg: Motor shall be in accordance wi=th MIL-M-17553 and shall have the following
characteristics: A

Rating 1/8 horsepower (hp), output
at 1700 revolutions per
minute {r/min) maximum

Voltage 115 volts, direct current (d.c,)

Winding ’ Permanent magnet

Speed clasaification Adjustable’

Enclosure B Open, i.e., mounted inside ship;
otherwise, weathertight

Oearings Ball, sealed, and permanently
lubricated

Service o

Insulation Class B, F, or i

Hotes:

1. A metal plate on motor shall contain above informa-

tion and indicate direction of rotation. The plate
shall be installed on motor where necessary for
proper function of the equipment.

2., Filters for electromagnetic interference {(EMI} shall
be line-to-line type.

3.3.2 EMI suppression. EMI characteristics of the complete wiper unit during operation
shall be in accordance with MIL-STD-461 fer CEQ3, REOl, and REQ2 tests.

3.3,3 Controllers. Control egquipment shall he in accordance with MIL-C=-2212, [(except
an autotransiormer may be used) and shall have the following characteristics:

Enclosure Dripproof (metal)

Rating Output 115 volts, d.c. and input 120
volts, alternating current {a.c.},
60 hertz (Hz}

Operation Manual

Type Full voltage

Function Motor starting and spced requlatiun

Protection overload (OL)

Service c

Motor speed control range See 3.2.

Openings for electrical cable entrance None, user to drill as required

Indicator light Individual heater energized

3.3.4 Contrel! equipment. Control equipment, by means of a variable transformer and a

full wave bhridge silicon rectifier in accordance with MIL-E-917, shall convert 120 volts,
a.c. 60 Hz singlie phase input power to approximately 115 wolts, d.c. full wave power for
motor operation. D.c. supplied wiper drive motor shall have a form factor of 1.1 or less.
Electrical circuits shall not be grounded.

3.3.5 "OH" and *"OFF" power switches. Each wiper shall be provided with a double pole

control switch. The wiper control awitch shall be marked with positions “ON" and "OFF" and
"PARK". In the “"PARK™ position, the wiper blade shall be positioned so as not to obstruct
normal vision through the viewing area. Manual park is acceptable. Heater control switch
shall be marked “ON" and "OFF".
1.3.6 Protaction. Overload and short circuit preotection for the control equipment shall
be a3 follows:
{a) Circuit breaker in heater circuits,

[b) Wiper motor shall be protected by an overleoad circuit breaker, the amperage
rating of the circuit breaker to be approximately 10 percent over the running
amperage rating of motor or sufficient to protect the motor from hurn-out.

) i 'h-n:\-nr-n ahall ba a1 rer
LAFCuUlL Sreanerls saali g8 sing.le pl.c.,.
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1,1.6.1 Protectiern method useéd shall prevent mortor in a 50°C ambient from excedding
‘nilowing values:

Maximum temperature rise

Motor insulation class {locked rotor})
Degrees C
B 130
F 195
H 140
3.3.7 Heator. Heater shall be watertight and controlled by a double pole switch.
Heater circult shall operate on 120 volts, a.c., 60 Hz. Heater shall be contained within

the "L" portion of the wiper drive arm assembly. With wiper in static position a temperature
reading taken at the cutside metal casipg shall be between 300°F and 350°F at an ambient
terue-ature of 72¢F, Slip-rings shall not be used to supply electrical power to reciprocating
arm Acater. A haater indicator light to show when heater is in operation, shall be furnished.
The light shall Le xounted near the corresponding heater power switch. The light shall be
Lllum‘naLed when the heated arm is enornized. L.ens ¢olor shall be red and lamp shall be ANSI,
.= NE-S1H.  Lampholder shall have a built-in resistor, and shall conform to the require-

nf MIL-L-3661, MIL-L-3661/B and MIL-L-3661/14.

.7.1 Wiper arm plvot heaters. Wiper arm pivor for multiblade type wipers shall he
‘rq-lnfﬂ Wwith a strip heater approximately 55 to 75 watts at 120 volts a.c. to prevent ice
anezntlatioun. Pivot heaters shall be provided on a hinged bracket with a cable lead

. tmainately 2 fect in length. Users will provide bulkhead gland for cable entrance and
riAlinT € L0 fastapn pivaot heater ko ship's structure adjacent to area ta be heated,
inwerinr mountes wiper 'rive assemblies which have an exteriar pivot heater shall be designed
56, 48 nnt Lo lnteriere wihth wiper blade, When window is opened it shall be possible for arms
v preend cutward wilihout moechanical damaye. Heaters installed as cne unit shall be connected
to one heater switcn fn «ljer control box. Total heater currents shall bhe used in calculating
crrcuit protection {mr that system.

1.3.8 Wiring. Fermanent internal wiring shall be copper. The 9ize, stranding insula-
tion of the wire and the dimensions, insulation and spacing shall be mechanically and elec-
vrically suited to the applicationa. Wires exposed to heat shall be insulated with 105°C

rnermowlastics, ashbestos, and outer braid. The minimum wire size shall he AWG #18.
PP T lactrical wired. Connections in the wiper drive assembly and
coLtral e s s ;ml«urud. cxcepl those terminating at terminal blocks. Wires at terminal
nl9Le s Shal. e with preinsulated couwpression {(crimps} tvpe connectors in accord-
e oalth MIL-T-702 tepe 11, and shall [irmly and completely grip the conductor and the

w.zroinsulation.
1,310 Wiring dianram and markinags.
3.3.10.1 control hox. Torminal board connections shall be identified as follows:

Terminal point:

11 Black (-) - to wiper motor
2 Red (+) - to wWwiper motor
t3 Heater circult - arm heater

#4 To ship's supply - 120 volrs, a.c., 60 Hz
#5 Ta ship's supply - 120 velts, a.c., 60 Hz
16 Heater circuit ~ arm heater

3.3.10.2 Wiper assembly. Terminal board connections shall be identified as follows:

Terminal point:

t1 Black {-) - wiper motor
2 Red (4]} - wiper motor
13 Heater circuit - arm heater
t4 Heator circuit - arm heater
Wwiprr assembly shal! contain a wiring diagram in control box. Switches, controls, and compon-

ants shall be properly marked, identified, and functions indicated. Examples "SPEED LO-HI"
increasing in a clogckwise direction, alap "HEATER" switch "OFF" and "ON" with a note clearly
stating "UNDER ICING CONDITIONS, CLOSE HEATER SWITCH 15 MINUTES BEFORE OPERATING WIPER”




s

"Downloaded from http Twww. everyspec com

MIL-W-3459C

3.4 Performance. .Each wiper shall be capable of thhstandino the performance tests
specxfxed in 4.4 and shall operate satisfactorily under the following conditions:

{a) Relative humidity “to 100 percent, irncluding conditions wherein condansation
takes place in the form of both water and frost.

{(h) Winds up to 40 knots and ice accumulation rate of 6 inches per hour when in-~
stalled on electrically heated window.

(c} Exposure to salt-sea atmosphere.

{d} Exposure to ultra-violet rays of the sun.

3.5 Identification plate. The identification plate shall contain the following in-
formation:

(a) Electric window wiper.

(b) Manufacturer's name and address.

{c) Manufacturer's type or drawing nunber.

(d} Serial number.

(e} Kational stock number, if required {(see 6.2.1}.

(£l Year of manufacture.

{g) Contract or order pumber.

{hl Technical manual number.

(i) Allowance parts list number (APL) to be furnished by procuring activity.
{1} Component identification number (CIDY, if available (geec 6.2.1).

3.6 Technical data. The contractor shall prepare technical data in accordance with the
data ordering documents included in the contract or order (see 6.2.2) and as specified in
3.6.1 and 3.6.2.

J.6.1 PDrawings. In addition te the drawing content required by the data ordering docu-
ment (see 6.2.2} the following unique features shall be included:

(a} Complete outline and mounting dimensions, including size of bolt holes in
inches and fractions of an inch, 3o placed on the drawings as to he read
from the bottom or right hand aide,

(b) Salient design featuresa, such as: capacity, speed, and power of driving
motor, etc.

{c} Finish of mounting surfaces.

{d) Special tools. Special tools are defined as those tools rot listed in the
National Supply Catalog (copies af this catalog may be censulted in the
office of the Defense Contract Administration Service (7CAS))Y,

e} Test report number and date of environmental tests, shoch, vibration, noise,

EMI, etc.
3.6.2 Technical manual. In addition to the general requirements covered by the data
ordering document (see 6.2.2), the following shall be included as part of the content:

(a}l Title page.

(b} Description of wiper.

{c)] Installation instructions.

{d) Schematic and wiring information, as applicable.

{e} A list of itemsa requiring preventative malntenance, type of maintenance.

{f) Safery precautions to be observed, electrical, mechanical!, and thermal.

{g) Special notes.

(h) List of parts for the equipment complete with part numbers and National stock
numbers (if known).

(i} Reduced size drawing of wiper parts.

{j} Exploded view showing assembly/digsassembly.

3.7 Repair parts. Unless otherwise apecified (see 6.2.1). provisioning technical docu-
mentatian for repair parits shall be in accordance with MIL-STD-1552 and MIL-STD-1561.

3.8 Workmanghip. The window wiper assemblies shall comply with the workmanship criteria
of requirement 9 of MIL-STD-454.

4. QUALITY ASSURANCE PROVISIONS
4.1 Responalbxlity for inapection. Unless otherwise specified in the. contract, the

contractor is responsible for the pe:formance of all inspection requirements ag specified
herein. Except as otherwise specified in the contract, the contractor may use his own or
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any other facilities suitable for the performance of the inspection requirement$ Specified
herein, unless disapproved by the Government. The Government reserves the right to perform
any of the inspecticns set forth in the specification where such inspections are deemed

necessary to assure supplies and services conform to prescribed regquirements.

4.2 0nualitv conformance ingpection.

41.2.1 1Insoection lot. An inspection lot shall he as define@ in MIL-STD-105 and shall
include the comzlete assembled windshield wiper system as defipned in 3.1.1.

4.2.2 Sampline for group A inspection. Sampling and inspection shall be in accordance
with MIL-STD-105. The hcceptable Duality Levels (AOL's) shall be as specified in table 1I.
Majnr and minor defects shall be classified in accordance with MIL-S5TD-252.

4.2.2.1 firoup . 1nspection, Group A inspection shall consist of the e¢xamination and
tests specified 1n tabile 1.

TABLE I, JSroup A insapection.
: Insnecrion Regquirement Inspection AQL dafect per _T
} iwpecth paragraph paraqgraph hundred units
| Major Minor
Visual and dumensional . 3.1.1 through i 4.1 1.0 4.0
. eranination (wiper 311 e,
1ssemnly) ! 3.2 throuth
E io1.2.11,
Y l
31.3.10, 3.5,
| 1.8 !
. S S | . i
Vigsual and dimensianal | 1.3.1 through 4.3 1.0 4.0
cxarination {contral- ' 3.3.10
ler) . 1 :
I'incticnal test \ 1.2.3 through LI 1.5 - !
\ ©3.2s, 3038 level T |

4.2.3 Ssmplaing for group B otests.  Sampling shall be in accordance with MIL-STD-105
ror special Inspection levels.

4.7.3.1 OGroup D tests. Group B tests shall consist of the tests specified in table II.
The tests shall bo perfermed on sample units that have been subjected to and have passed
group. A inspection unless 1t is more oractical to select a separate sampie.

THRBLE I1. rfroup B tests.
, ]chu1rement Teat AQL Inspection
Tagis paraaraph paracraph percent level
- dafective
Room temperature 3.4 l 4.4.,2 4.0 S-4
Low temperature 3.4 4.4.1 4,0 S-4
Fower 1nterruptions 3.4 | 4.,4.4 4.0 S-4

4.2.3.2 Disposition of sample units. Sample units which have passed the group B tests
shall be delivered on the contract or order.

4.2.4 Sampling for group © teats. One wiper assembly shall be selected every 12 months
from ecach 12 month's production. No defectives shall be allowed, The first sample selected
shall bLe at the start of the contract from the first quality conformance inspection lot.

4.2.4.1 Group C testa. Group C testas shall consist of the tests specified in table I1I.
The tests shall be performed on sample units that have been subjected to and have passed
group A inspection.

—
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TABLE III1. Group C tests,

rests Requirement | Test |
paragrapi | paragrapn ’
Endurance 1.4 . ’ 4.4.5
Parking operation | 3.4 | 1.4.5.1

2 Disposition of sample units. Sample units which have been subjected to the
ts shall not be delivered on the contract or order,

4.2.5 Sampling for group D tests.

4.2.5.1 Subgroup 1. One sample unit shall be selected once every 6 months from 6

month's production. HNo defectives shall be allowed. The first sample selected shall be at
the start of the contract from the first quality conformance inspection lot.

4.2.5.2 Subgroup 2. One sample unit shall be selected every 24 months or whenever
the basic design or a vital part of the equipment has been changed. HNo defectives shall be
allowed. The first sample selected shall be at the start of the contract from the first
quality conformance inspection lot.

4.2.5.3 Group D tests. Group D tests shall consist of the tests specified in the
camtiamen oha— far ame=h suboronn in falla TU Armiin N tackte chall ke narfarmed an samnle
.‘_lLLiLJL.lJ(..L SILrw ]} aldlL cactit :uugi.uuy 45 au L P ULUU}J o L3I LD = L A= A e AT SO LT
units that have passed group B tests. Shipment shall not be held up pending results of the
tests.
TABLE IV. Group D tests.
R 1 Test
Tests equiremens __iest
paragrapn paradqrapn
Subgroup 1
Water gpray 1.4 4.4.6
Salt water immersion 1.4 b 4.4.7
Dry glass 1.4 1 4.4.8 \
Motor protection 3.3.A01 ! 4.4,
Heated arm 3.3.7 ! 1.4.10
Subgroup 2 }
Electromagnetic interference
suppression 3.3.2 41.4.11
Airborne noise measurementa 3.1.4 1.4.14
Vibratien 3.1.2 4.4.12
Shock 3.1.3 4.4.13
4.2.5.4 Disposition of sample units. Sample usnits which have been suhjected to sul-

group 2 of group U test8 shall not be de.ivered on the contract or order.

4.2.5.5 HNoncompliance. 1If a sample fails to pass group D tests; the contractor shall
take corrective action on the material or process, or both, as warranted, and on all units
of product which can be corrected and which were manufactured under essentially the same
conditions; with essentially the same materials, processes, etc. and which are considered
subject to the same failure. Acceptance of the product shall be discontinued until
corrective action acceptable to the Government, has been taken. After corrective action
has been taken, group D tests shall be repeated on additional sample units {all inspections,
or the inspection whiech the original sample failed, at the option of the Government.) Group
A and B inspection may be reinstituted: however, final acceptance shall be withheld until
group D reinspection has shown that the corrective action was successful., 1In the event of
failure after reingpection, information concerning the failure and the corrective action
taken shall be furnished the contracting cfficer.

4.3 Visgual and dimensional examination.

4.3.1 External. Wiper assembly and controller shall be examined to verify that the
materials, external design and construction, physical dimensions, marking, and workmanship
are in accordance with the applicable reguirements {see 3.1, 3.2, 3.3, and 3.8},

9
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4.3.2 Internal. Wiper assembly and controller shall be disassembled and examined to
verify that the materials, internal design and congtruction, and workmanship are in
accordance with the applicable requirements (see 3.1, 3.2, 3.3, and 3.8).

4.4 Test methods.

4.4.1 functional test. Windshield wiper system shall be tested for lubricant leaks,
maximum blade speed, maximum blade travel, and power consumptien., Honconformance shall
be cause for rejection.

4.4.2 Hoom t

.2 Hoom temperature test. Sample wipers shal)l be mounted on a test stand and
operated at room temperature 70°F to BS*F rated a.c. voltage at a speed of approximately 200
strokes per minute with the wiper blade at normal pressure against a wet glass for a period
of 2 hours. The window shall be continuously aprayed with fresh water during the test,

At no time during the test shall the motor frame exceed a temperature rise of 50°C and the
gear case cxceced a temperature rise of 70°C.  Any wiper in the sample failing the operacion

test shall Lo cause for rejection of the lot.

4.4.3 Low temperature test. Sample wipers shall be operated in a cold room maintained
at a temperature of 20°F, using a neoprene rubber wiper blade. An electrically heated
window in accordance with MIL-W-18445 shall be used in connection with this test. The
plectrically heated window and wiper arm pivot heater should be turned on approximately 15
minutes bofore the test and shpuld remain on [or the test. A spray of fresh water shall he
spraycd on the glass ané the wiper operated for 30 minutes to determine its effectiveness in
cold weather for removing rain and spray. Windshield wipar acm and pivot joint heater
shall be epxamiped for freedom from ice formatien. Malfunction or ice farmation shall he
causce for rejection.

4.4.4 Power interruptions. Windshield wiper systems shall be subjected to the
following tests:

{a) with spead rontrol set at f:gh {fast apeed), disconnect power source {rom
control box. Heapply power. Hopeat five times,

{h) Repeat above Lest with spend control set at low (slow speed), Ho malfunc-
tioning shall occur during eor aftaer test., Hote: Time between applyinag and

removing power shall be approximately 10 secoonds.

4.4.4% Endurance tost., One wiper shall be gprrated at room temperature ranging from
70°F to H5°F at a speoed ol 200 strokes per minute for o period of 1000 hours. Total length
o!f arm f1om center of clevis bracket to center of wiper arm assembly shall be approximately
20 inches in length. A neoprene rubber wiper blade 16 inches lang shall be attached ro
arm. Sweep angle shall be adjusted tor a 40 to 70 degrec sweep. A spray of 4 percent saalt
water solution {5.28 ounces of sodium chloride (salt) per gallen of water) shall be sprayed
on the wiper and the glass throughout the test. Malfunctions, loose parts, erratic Opera-
tion, or appearance of corrosion, etc. shall be cause for rejection.

4.4.%.1 rParking operation test. At the end of the endurance test (1000 hour period)
(sec 4.4.5), the windshield wiper systen shall be tested for parking operation. This ghall
consist of a minimam of 100 cycles of parking omeration at 5 sccond intervals, One cycle
shall consist of operating the control from "OFF" to maximum speed, then through "OFF" to
"PARK" and back to "OFF” Blade may be parked to right or left side alternately. NoO mal-

function shall pccour ruring or after test.

4.4,6 Water Spray test. Windshield wiper drive houaing assembly shall be mounted
in a horizontal pesition (similar to usual installation position) and subjected to the
following test:

{a) With power applied and wiper operating, housing shall exclude at least 65
gallons per minute [gal/min) of fresh water from a l-inch nozzle delivered
from a distance not less than 10 feet for 5 minutes. Any malfunction of the
system shall constitute a failure.

4.4.7 Salt water immersion test. Windshinld wiper drive housing assembly for aut-
board installation shall be totally immersed in a tank of 4 percent salt solution at an

approximate temperature of 70°F for a period of 5 minutes. After immersion test, voltage
sha’l be applied to the wiper and it shall operate without malfunciion. Wiper housing

assembly shall then be opened and examined for presence of water. Amount of water in housing

. . 3 : . . :
shall not exceed % cubic centimeters (cm™). Hote: During immersion test, cable openings
may be scaled. This test is not regquired {or housing assemblies that are to be installed
inboard.

10
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4.4.8 Dr lass test, Wiper shall be operated on a dry window glass for 15 minutes
or until the circult breaker is activated to protect the motor at a -speed of 200 'strokes per
minute without ‘damage ‘to ‘the wipar. "‘At-the end of the test, wiper mechanism ‘shall be dis~-
assembled and ‘examined for wear and condition of lubrication. During-above test, wiper blade
may leave a miniral deposit of ‘rubber on glass surface,

4.4.9 Motor protection test. The motor protection test shall be conducted as follows:

{a) Place thermocouple or -thermometer in contact with the stator insulation.

{b) Record ambient temperature.

(e} Energize motor via control equipment, with motor shaft prevented from rotating
for 1-minute. cee e . -

{d) Set speed control kneb “for .minimuom speead.

(e} Observe motor temperature rise and control equipment protective device for
compliance with the requirements apecified in 3.3.6.1.

(f) Repeat at approximate midpoint setting of motor speed control.

Drive -arm assembly containing an encased electrical heating

t.
followug:
follows:

rm tes

ted as

{a) While arm is clamped to a test fixture, 115 velts, a.c., 60 Hz power shall be
applied to the heating element for a period of approximately 15 minutes.
After this period of time a temperature indicating device shall be used to
measure temperature of heated arm. Temperature shall comply with the
requirements specified in 3.3.7,

th} While arm is hot and power removed, arm except leads shall be immersed in a
tank of fresh water for a period of 10 minutes. After this period of time
a megger rcading (inaulation reading using a 500 volt instrument} shall be
taken between each lead and metal case. Readings shall be 5 megohms or
greater.

4.4.11 EMI suppression test. Windshield wiper gystem ghall be tested to determine

compliance with the reguirements of 3.3.2.

4.4,12 vibratjon teat. The first of ifentical units selected at the start of the
contract from the first guality conformance inspection lot shall be tested in accordance
with MIL-STD-167-1, type ! vibration. HNote: The type I vibration tests require that eguip-
ment e tusted and that resonances be noted. Resonance is defined as that condition under
which the vibration amplitude of the egquipment under test is equal to or greater than 2.0
times the vibratory displacement values denoted as table amplitude. The total resonant
frequency endurance test time shall be at least 2 hours. Thus, if a total of 12 resonant
frequencios, as defined herein, are noted for the three test orientations, each of the 12
frequencies shall be endurance teated for at least 10 minutes.

4.4.13 5Shock test. Windshield wiper system shall be shock tested in accordance
with MIL-5-901, grade B. After completion of the test, the system shall be examined to
determine that it conforms to grade B requirements.

4.4.14 Airborne noise measurements test., Windsgshield wiper aystem shall be subjected
to airborne noise measurements and acceptance criteria as contained in MIL-S5TD-740 except
as specified in 4.4.14.1 through 4.4.14.9.

4.4.14.1 Acceptance criteria. Airborne noise acceptance criteria are defined in terms
of octave band sound pressure levels {see table V) that each item of eguipment may be per-
mitted ta generate while operatipng at the maximum speed condition.

4.4.14.2 Octave band apnalysis instruments, Octave band sound pressure levels shall he
measured with an omni-directional microphone and sound level meter conforming to ANSI S51.4
and ANSI 51.11, type E, class II {modified to conform to frequencies of 51.6}), respectively.
A combined sound level octave band analyzer conforming to the above requirements may be used.
{If older inastruments conforming to ANSI 224.3 and ANSI Z24.10, respectively, are on hand,
these may be used.) If tape recorders are used to preserve the broad-band noise output of
transducers for later analysis, the conmplete system shall have a response known within plus
or minus 2 dB over the required frequency range.

11
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4.4.14.3 Airborne acceptance criteria. The octave band sound pressure levels specified
in table Vv shall be uscd as a basis of acceptance for airborne noise of equipment. The
contractor may perform narrower band anpalysis to identify any offending freguencies to aid
in his corrective measuras.

TABLE V. Airborne noise acceptance sound
pressure levels gB.

! Spund pressaure level ref. 0.0002 microbar ]
Center f{regquencies of standard octave bands Hz
12 1/53 125 ZSUWSOD 10002000 |4000 [A0QQ Slﬁz

-753,106|212/425( B850|1700 |3400 {6800 value
a7l 81| 76| 73|The arithme- 66| &5 51

, tic average
' of the level
in these
three bands

, shall not

I exceed 61 &B

T 7
2/ These center f{requencies are for use with octave
band filter sets whose center frequencies do not
canform to the ANSI S51.4 preferred numbers, hut
instecad canform to ANSI 124.10.
.
i/Specch interference level,
4.4.14.4% Mounting equipment for test. For airborne measurements, equipment shall be
oriented in a normal operating pesition. Resilient mounts may he used for the test. The
resilient mounts must he contractor furnished. The vertical natural frequency of the mounted
assemhly shall be less than, or equal to, 1/4 of the lowest forcing frequency within the
mquipment. Resilien:t mountings conforming to MIL-M-17191, MIL-M-17508, MIL-N-19379, MIL-M-
19863, or MIL-4-21549 shall be used where possible. The complete assembly should be sup-
ported on reinforced corncrete or cast metal floor which ia preferably in direct contact with
the ground. Any pedestals required to accommodate the resilient mountiras preferably shoule
be of scteel reinforced cancrete. If mountinags specified above cannat be used, the mountings
uscd shall bLe in accordance with MIL-:-17185, and the command or agency concerned shall be
advised of their use prior te the test.

4.4.14.5 Shor:t report. A short report for each eyuipment tested is not required.

—

4.4.14.6 Drawing intormation. Drawing information necessary to restore wipers to
designed level o:f guigtness after overhaul, is not required.

4.4.14.7 5Selection of unit. Airborne noise tests shall he conducted simultaneously
with other quality conformance tests reguiring operation of the equipment.

4,4,14.8 Shock protection. Shock protection requirements of MIL-STD-740 are not
applicable.

4.4,14.9% Documentation. Documentatlon liating exceptions to the requirements which
the bidder proposes in arder to improve the guietness of the equipment, is not reguired.
Outline of noise test facilities to be employed for airborne noise, and outline of any
additjional facilities proposed for installation to comply with the test is not required.

4.5 Test reporta, The contractor shall prepare a test report in accordance with the
data ordering document included in the contract or eorder ([(see 6.2.2).

4.6 Inspection of preparation for delivery. Preservation-packagina, packing, and
marking shall be Inspected for compliance with section 5 of this document.

c PRCBARATIAY ran NPLIVEDY
5. PREPARATION FOR DELIVERY
5.1 Preservation-packaging, packing, and marking. Window wipers, accessories, attach-

ments, manuals, and repair parts shall be preserved-packaged level A or C; packed level A,
B, or C, and marked as specified {see 6.2.1) in accordance with MIL-E-17555.

12
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6. NOTES

! "6.1 Intended use. Windshield wiper systems covered by this specification are intended
o <0 be used for clearan exterior surfaces of windows and windshxelds on ship's, brldge,
szgnal shelter, and other areas ip.ordinary and free21ng weather condltlons.'

‘6.2 Ordering data.

6.2.1 Procurement requirements. Procurement documents should specify the following:

{a) Title, number, and date of this specification.
- . {h) _Mounting of wiper ‘drive housing assembly either inboard or outboard (see
3.2.1). R
{c) Length of lower wiper arm assembly if other than overall length of 20 inches
is desired (see 3.2.4.1).
{d¢] Blade size required if other than 12 inches in length {see 3. 2 4;2, 1)

(e} Hational stock number, if required (see 3.5).
{€) Component identification number (see 3.5}.
{g} Repair parts reguired (see 1.7}).

{h} Level of preservation-packaging and packing required (see 5.1).

' 6.2.2 Data :cguxrcments. When this specification iz used in a procurement which
invokes the provision of the "Requirements for Data” of the Armed Services Procurement
Regulations (ASPR), the data identified below, which are required to be developed by the
contractor, as specified on an approved Data Item Description (DD Form 1664), and which are
required to be delivered to the Government, should be splected and specified on the approved
Contract Data Requirement List (DD Form 1423) and incorporated in the contract. When the
provisions of the "Requirements for Data" of the ASPR are not invoked in a procurement, the
data required to be developed by the contractor and reguired to be delivered to the Govern-
mant should be selected from the list below and specified in the contract.

Data Applicable
Paragraph requirements DID Option
3.6.1 Drawings, engineering DI-E-7031 Level 2
and associated Design activity
lists designation-Contractor
Drawing
] Rumber-Contractor
Delivery of harad
copies-Procuring
activity
1.6.2 Technical manuals DI-M-2050 Type I of MIL-M-15071
4.5 Test reports pI-T-2072 mem—me———

{(Copies of data item 4 riptions required by the contractors in connection with
specific procurement functi should be obtained from the procuring activity or as directed
by the contracting officer. Unless otherwise indicated, the issue in effect on date of

invitatien for bids or request for proposal shall apply.)

e of data irem

6.2,.2.Y The data requirements of 6.2.2 and any task in section 3, 4, or 5 of the
specification required to be performed to meet a data requirement may be waived by the
procuring/purchasing activity upon certification by the offeror that identical data were
submitted by the offeror and accepted by the Government under a previous contract for
identical item procured to this specification. This does not apply to specific data which
may be required for each procurement regardless of whether an identical item has been
supplied previously (for example, test reports}.

l—t
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6.3 Changes from previous issue. The margins of this specification are marked with
"§" to indicate where changes (additions, rodifications, corrections, deletions] from the
previous issue were made. This was done as a convenience only and the Government assumes
no liability whatsocever for any inaccuracies in these notations. Bidders and tontractors
are cautioned to evaluate the requirements of this document based on the entire content
irrespective of the marginal rotations and relationship to the last previous issue.

Preparing activity:
Havy - S5H Havy - SH
air Force - 59 . {(Project 2090-0072)
Review activities:
tlavy - SH
Air Force - 85, 99
User activities:
Army - ME
Navy - CG

Custodians:

14
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NOTES!
1. All dimensions
in inches.
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' FIGURE 1. Wiper housing mounting holes and envelope dimensions.
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FIGURE 2. 5Single control box mounting holes and envelope dimensions.

16

——

-

--———— 5§ —————



~-Downloaded from http://www.everyspec.com ... _ . . _ .. e .

Al OMB Approval
R No. 22.R255

INSTRUCTIONS: The purpose of this form is 1o solicit beneficial comments which will help achieve procure-
ment of sujtahle products st reasonable cost and mintmum delay, or will atherwise enhance use of the document.
DoD contracters, government activities, or manufacturers/ vendors who mre prospective suppliers ol the product
are invited to submit comments Lo the government. Fold on lines on reverse side, staple in comer, and send to
prepating activity, Comments submitted an this form do not constitute or imply authorization to waive any
portian of the referenced document(s) or 4o emend contractual requirements, Attach any pertinent data which
may be of use in improving this document. If there are additional papers, attach to form and place-both in an

envelope addressed to preparing sctivity.

DOCUMENT IOENTIFIER AND TITLE

NAME OF OAGANMNIZATION AND ADDRESS CONTRACT NUMBER

MATERIAL PAOCURED UNDOER A

~_ O'AECT GOVERNMENT CONMTRACT [ |suscomths~rT

HAS ANY PART OF THE DOCUMENT CREATEQ PROBLEMWMS OF REQUIRAED INTERPRETATION IN PROCGREMENT

usgE?
A GIVE PAHAGRAP G HUMBER AnD wWORDING

B. HECDOKMUHOLATIONS FOR CORRPRECTING THE DOEFICIENCILS

2. COMMENTS ON ANY DQCUMENT REQUIREMENT CONSIDERED TOC RIGIOD

3. 1S THE DOCUMENT RESTRICTIVET

. res ] no it **¥Yex™, in what way®)

4. REMARKS

SUBMITTERQD BY (Printed or (yped name and addroas - Optional) TELEPHONE NO,

DATE

DD FORM 5/N D102-014-1802
1 AN 72 AEPLACES EDITION OF 1 1aN BE WHICH wayY RE USED



