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MIL-R-81589 (AS)
27 August 1968

S

MILTTARY SPECIFICATION

RAIN REPELLENT FLUID APPLICATION SYSTEM
ATRCRAFT WINDSHIELD

This Specification has been approved by the Naval
Asr Systems Command, Department of the Navy,
Washington, D.C.

l, SCOPE

1.1 This Specification covers a system for the application
of rain repellent fluid sonforming to Specification MIL-R-81261(WP) to
4he windshields of manned airoraft,

2, APPLICABLE DOCUMENTS

The following documents, of the iassue in effect on the
date of invitation for bida or request for proposal, form a part of this

anacltfisntinn ta tha avtant ananifiad harain_
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S IONS

Military

MIL~D-1G00 Drawings, Engineering and Associated Lists

MI1~-W=-5088 Wiring, Aireraft, Installation of

MIL~E=-5272 Environmental Testing, Aercnsutical and
Assogtated Equipment, General Specification for

MIL~S-8805/34 Switches and Switchk Assemblies, Sensitive and
Push, (Snap Aotion) General Specification for

MIL-R-81261 Rain Repellent, Glass Window and Windshield
for In-Flight Application

MIT-T-21587 Timer-Rein Repellent Application System
Enclosure (1)

STANDARDS

Militery

MIL-~STD-143 Specifications and Standards, Order of Frecedemge

for the Selection of
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STANDARDS (Cont'd,)
Mlitary (Conttd,)

M5-29527 Valve, Solenoid
M5-33574 Dimensions, Basie, Cockpit, Stick Controlled
. Fixed Wing Aircraft
M3-33576 Dimensions, Basic, Cockpit, Wheel Controlled
Fixed Wing Aircraft
Drawings
£10-12833 Container - Rain Repellent Fluid (Naval Air

Development Center)

{When requesting applicable documsnts, refer to both title and
number, Copies of unclasaified documents may be obtained from the
Commanding Officer, Naval Supply Depot (Code 1051) 5801 Tabor Avenue,
Philadelphia, Pennsylvanis 19120, Requests for copies of classified
documents should be addressed to the Naval Supply Depot, Via the Cogni-
zant Government Inspector),

3. REQUIREMENTS

3.1 Prototype Inspection - The rain repellent fluid applica-
tion system furnished under this specification shall be a product which has
been inspected and has passed the prototype inspection specified herein,

3.2 Materijals - Materials and processes used in the manufacture
of component parts shall be of high quality, suitable for the intended pur-
pose and shall conform to the applicable drawings and specifications,

3.2.1 Selection of specifications and standards - Specifications
and standards for necessary commodities and services not specified herein
shall be selected in accordance uith Standard MIL-STD-143, except as pro-

vided 4in 3.2.2.

 3.2,1,1 Commereial parts having suitabls properties may be used
wvhere, on the date of invitation for bids there are no suitable standard
parts,

3.2.2 Electrical wir4ing shall conform to the requirements of
Specifisation MIL-W-5088,
3.3 Depign and Congtruction - The Rain Repsllent System shdll

be camprised of the following compenents:
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3.3 Fluid Container - The fluid container shall conform to
Naval Air Development Center Drawing Cl0-12833, It shall be mounted
on a bracket suitable for attaching to the aircraft structure., The
bracket shall include a saddle and clamp to provide support for the con-
tainer. The bracket shall be installed in the aijrcraft in a readily
accessible location to facilitate the removal and replacement of the
fluid container,

3.3.2 Container Adapter Block Aggembly - The container adapter
block assembly shall conform to Figure 1, in ejither the left hand or the
right hand configuration, whichever will result in the most desirable
installation. The adapter block assembly shall comsist of the detail
parts shown on Figures 2, 3 and 4,

3.3.3 Solenoid Valve - The solenoid valve shall conform to
Military Standard MS-29527-1, The solenoid valve shall be {nstalled as
close to the dispensing nozzle or nogzles as strustwural considerations
will permit., (The repellent fluid hydrolyzes and would olog a long lead
between valve and nozzle).

3.3.4 Dispensing Nozgle - One or more dispensing nozzles
shall be provided, The nozzle may be either in the form of a bloek with
one or more orifices or a hollow bar or tube with several orifices. If
more than one block type nozzle is used, the design shall provide for
the required flow of fluid to each nozzle, If hollow bar or tube type
nozzle 12 used, fluid shall be fed into the bar or tube at both ends,

Tntanral Timar = The interval timer shall aconf to

b S P
™y r ol LAk WA W e L S o am VW

Specification MIL-T-81587,

3.3.6 Momentary Contact Switch - The momentary contact switch
shall confom to Specification MIL-S-8805/34. The switch shall be lo-

cated 4n the upper forward left cormer of the cockpit on the underside

of or below the glareshield,

34 Performance -
3edel Operation -~ The system shall be operated by a momsntary

contact switech, Rain repellent fluid shall be dispensed during a time
interval determined by the setting of the interval timer (3.3.5). The
volume of fluid dispensed, as established by the timer setting and the
number and size of the nozzle orifices, shall be the minimmum volume re-
quired to provide the visibility specified in 3.4.2,

3442 Visibility - The rain repellent system shall insure that
the minimum visibility as established by the visibility index is main-.
tained through the required clear area of the windshield (see Figure 5)
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during all aircraft flight conditions i{n rainfall ranging from the design
point o§’ the jet blast or wiper system up to four inches per hour, (See
. Table I).

i TABLE I
Rain Definiticns
Rain Precipitation Droplets M{lli grams Grains of
Condition | ' m'l_:ens:lty Dia, of liguid Liquid Water
mbr | e | )| Water/per cufer Ou Tt
=7 7 ITRLOLE UL Al QL Al1T
Light 1.00 | 0,04 0.45 138.9 0,06
Moderate 4,00 ] 0,16 1.0 277.8 0.12
He&vy 15,00 ' 0.59 1.5 833-3 00365
Exqeasive 40,00 1,6 2.1 1851.9 0.81
Cloudburst | 100,00 '} 4.0 3.0 4000,0 1.75

(Air density as at 0°C end 740 mm Hg pressure)

3o4e2.1 Reguired Clear Aree — The 1limits of the required clear &rea
on the external surface of the windshield panel{a) shall be determined with
respect to the pilot!s (co-pilot!s) eye position defined by MS 33574 or
MS 33576. The minimum upper limit of the clear area shall be defined by the
external intersection of the windshield panel(s) and a horizontel plane pass-
ing through the pilot's (co-pilot's) eye position with the aircraft at max-
imum expected nose-down attitude during approsch and landing, The minimum
transverse extent of the clear area sghall be defined by the external inter-
seation of the windshield panel(s) and two vertical planes passing through
and measured from the pilot!s (co-pilotts) eye position, one 13 degrees
haorizontally to the left and one 13 degrees horigzontally to the right. The
lower limit of the clear area shall be defined by the lower extent of the
windshield panel(s) or the upper limit of intervening structure as viewed

from the ndlotta {go=nilotla) ava nositian.
1ro Dilottg (go-pilotia) aye nosi

L Semg

3ede2.2 W = The visibility index for the required
clear area shall be defined as the area weighted averuge of the local vis~
ibility factors, It shall be computed as given below and as illustrated in

L e A
_imwmmmy_
Visibility index = local areas comprising required

L£1RULT s
olear area)

®
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Vigibility Factors - Local v{sibility factors
shall be determined from the deseription in Table II,

0 ed

TABLE II
c t

blown away

| Windghield Condition Mindshield |  Fagtopr |

Visibility Thru | Local Vistbility

Droplets hit, shatter and are

Good
Fair
Poor

Droplets hit and roll away Good

Tatr

A e

Poor

W | M~

Droplets adhere and grow in size
before befng blown away

Good

(See Note 1)
Fair

(See Note 2)
Poor

{See Note 3)
Very Poor

N O~ o

Droplets form water trails Good

{See Note 1)
Fair

(See Note 2)
Poor

{See Note 3)

Very Poor

N W W g

NOTES: 1,
required clear

2,
required clear

3.

o
AL

Sedeed

Droplets
srea,

Droplets
area,

Droplets

or water trails obscure less than 25% of the
or water trails obscure from 25 to 50% of the

obscure more than 50% of the required cleer

Vibration - The assembly consisting of the container,
the supporting bracket, clamp, and the container adapter block, sball
withstand the vibration test specified in 4.6.5.




Downloaded from http://www.everyspec.com

MIL-R-81589 (AS)
4. QUALITY ASSURANCE PROVISIONS

4.2 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 supplier may utilize his own facilities or any
other facilities suitable for the performance of the inspection requirements
specified herein, unlees disapproved by the Government., The Government re-
serves the right to perform any of the inspections set forth in the specifi-
cation vhere such inspections are deemed necessary to assure supplies and
services conformed to prescribed requirements.

4ol Clagpification of ingpection - The ifnspeciion of the rain
repellent application system shall be classified as follows:

a, Prototype Inspection
b, Quality conforma.nca Inspection

4e3 m&mm - Prototype inspection on the rain
repellent system shall consist of the following tests in the order listed:
Sapplo 1

&, Endurance (4.6020)
b, Presswre Test (4.6.3.)

Sample 2

a, Vistbility  (4.6.4.)
b. Vibration (406050)

4e3.1 mmwm - Unless otherwise speci-
fied, as soon as practicable after award of a contract or order, the con-
tractor shall furnish two prototype samples for inspection to determine
conformance with this specification, A prototype sample shall oomsist of all
the components necessary to assemble & complete rain repellent system, The
sample shall be jdentified with the manufacturerts part number and contract
number end shall be inspected as specified herein,

bed ali Qx nspe on - Easch rain repellent system
shall be subjected to the examination specified in 4,651, -Any system com- -
ponent containing & defect 2hall be rejected and replaced, After replacement
of the component, the system shall be completely reinspected,

4e5 Teat Conditions ~ Specific environmental conditions for each
test are described under inspection methods (4.6),
4.6 Inppegtion Methods
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4,6,1 Examination - The system shall be thoroughly examined
to determine conformance with this specification and applicable drawings
with respect to all requirements not covered by testis.

4.6.2 Endurange -~ A completely assembled rain repellent system
gshall be subject to gn endurance test consisting of 2000 cyoles of opera-
tion at a rate of 6 £ 1 cycle, per minute, One-~thousand (1000) cye
shall be agcomplished with the interval timer set to provide a 1,5 & 02
gsecond pulse tg the solenoid valve and 1000 cycles with the £t1mer set to
provide a 4.5 £ ,02 second pulse, 4 28 V.D,C, pulse of ,5 & ,05 seconds
to the interval timer shall initjate each cycle, In event of a malfunc-
tion of any component in the system, the component shall be replaced and
the test re-run.

4.,6.3 Pregsure Test ~ The rain repellent system shall be sub-
jected to an internal pressure of 200 = 5 p,s,i, for one hour., A gage
of suitable range shall be substituted for the fluid supply gage
(Pigure 4) for this test, There shall be no evidence of leakage or

fajlure of any of the component parts,

bebody Yisibility -

Lebodol The rain repellent system shall be installed in a mock-
up of the upper forward fuselage including the windshield panels and
adjacent structures, The mock-up shall be instrumented to monitor the
volume of fluid dispensed and the dispensing time interval., The mock-
up shall be operated to ensure that:

a. Simmlated velocity range is equal tc that of the aircraft,

b. The rain repellent fluid pattern covers the required clear area
(See Figure 5),

c. Rain Droplet size and intensity can be controlled to the values

specified in Table I. S -

4a6.4e? Clearance Demonstrations - Clearance conforming to the
mintmum visibility index shall be demonstrated at velocities, mock-up
angles of attack, and rainfall rates corresponding to the following
conditions:

a, Power approach at minimmum prac"t.'ical landing gi'oas weight and speed
of (V power approach minimum -5 knots) with light, moderate, and heavy

ot "F'Inn mintmm ve athaltto -Iﬂﬂat ahn'l'l hﬁ ‘\ n
-y B PN 00 MIAQJEWL V30Iulalvy |- 1N D

b. Power approach at maximum landing-design gross weight and speed

of 1.4 (V stall) light, moderate, and heavy rain, The minimm visibility
4ndex shall be 6,0.

c. Landing with an idle engine power setting at minfmum practical
landing gross weight and speed of (V stall) landing with light, moderate,
and heavy rain, The minimum visibility index shall be 6,0.

-3
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446,442 (cont,)

d, Landing wi.t.h an 1dle 1ne power setting at maximum landing design
gross weight and speed of 1,2 (V stall) landing with light, moderate, and
heavy rain. The minimm visibility index ashall be 6.0.

e, Power approach configuration at optional gross weight, speed and rain
conditions, selected for the most feasible comparison required by the flight
tests (See 4.6.4.3); the minimum visibility index shall be 6.0,

4hebod 3 Flight Test - Flight tests shall be conducted on the rain
repellent system under. conditions closely duplicating those of 4.6.4.2(8)
to verify the results of the clearance demonstrations conducted &as specified
in 4.6,4.2(a) (b) (e) and (@), or to provide an approximate correction
factor, The mininmm visibility index shall be 6,0

4e6.5 m The assembly consisting of the container, the
supporting bracket and elamp, and the container adapter block shall be sub-

;[eoted to the vibration test, s procedure XII of HIL-E-5272 without evidence
of oracking, permanent deformation, or structural faﬂure.

5, PREPARATION FOR DELIVERY (NOT APPLICABLE)
6. NOTES

6.1 Intended Use - The rain repellent application system is
intended for use to repel rain from the windshislds of manned aircraft in

rainfall exceeding the design points of jet blast and wiper systems,

6.2 - Information for Contracting Officer - Contracts or order
should specify the following:

a, Title, number, and date of this specification
be I‘bema of data required (See 6,3)

Ce Engineering oha.nge procedure in accordance with
BUWEPSINST 4275.2A, enclosurse (1)

d. Rain repellent systems subjected to tests other than
those listed under quality conformance inspection are not to be considered
or shipped as part of the contract or order,

6.,2,1 Contracts or orders should specify the following provisions
for prototype component inspection,

6.2 1.1 Whether p:rototype component mapection is required When
a contractor is in continuous production of the jtems from coatrsct to
contract, consideration should be given to waive the prototype camponent
inspection, If probotype component inspection is required, {ndicate:

/";
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a, where the prototype component inspection 48 to be con-
ducted {at the contractor'!s plant or Government or commercial lasboratory).

b, that the approval of prototype samples or the waiving of
the prototype component inspection shall not relijeve the contractor of
his obligation to fulfill all other requirements of the specification and
contract,

6.3 Data - Data information shall be in accordance with MIL-D=-1000,

6.,3.1 Prototype Data - When prototype samples are submitted (See 6,2)
they should be accompanied by one complete set of manufacturer's drawings,
the contractor's model specification, a parts list, and a complete test
report showing the results of the contractor!s tests, The test report
should include the following:

a, Report of all tests, graphically presented when possible,
together with a detajled statement indicating compliance or extent of non-
campliance with all requirements of this aspecification, referring specifi-
cally to paragraph numbers, Whenever & requirement 1s considered to be
not applicable, the report should so state,

b, Summary of visibility tests,

o = TAFELE Yo TE=YSs
¢, Diagrams of test setups,
d, Reproducible outline and deseription of tests and test
gconditions, Where tests specified 4n this specification are not congidered

applicable, the reasons and the substituted tests should be alearly de-
scribed,

e, Copies of test log sheets,

£, Photographs when availlable,
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SPECIFICATION ANALYSIS SHEEY

Form Approved

Budget Bureesu No. 119-R004
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This sheet is to be filled out by personnel either Government or contracter, involved in the use ogeihionpea

ification in procuremest of products for ultimate use by the Department of Defense. This sheet is provi
taining information on the use of this specification which will

insure theat suitable products can be proc
the return of this form will be appreciste
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SPECIFICATION

MIL-R-81589(A3) RAIN REPELLENT FLUID APPLICATION SYSTEM ATRCRAFT WINDSHIELD
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3

|
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2. COMMENTS ON ANY SPECIFICATION REGUIREMENT CONSIDERED TOD RIGID

3. IS THE SPECIFICATION RESTRICTIVE?

QYES g MO IF "YES"™, IN WHAT WAyl
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