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8 April 1988

MILITARY SPECIFICATION

ADDER, AIRCRAFT MAINTENANCE, ALUMINUM, THREE-WAY COMBINATION

(STEP, STRAIGHT AND EXTENSION),
GENERAL SPECIFICATION FOR

This specification is approved for use within the Naval Air
Systems Command, Department of the Navy, and is avaiiabie
for use by all Departments and Agencies of the Department
of Defense.

1. SCOPE
1.1 Scope. This specification establishes the requirements for the
manufacture and acceptance of three-way combination (step, straight and

extension) aluminum ladders for aircraft maintenance use.

1.2 Reference identification number. The reference identification
number is a definitive part number, which consists of the letter M and the
basic number of the specification. Example: MXXXX.

2.  APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. The following specifications and
standards form a part of this specification to the extent specified herein.
Unless otherwise specified, the issues of these documents shall be those
listed in the issue of the Department of Defense Index of Specifications and

Standards (DODISS) and supplement thereto, cited in the solicitation.

SPECIFICATIONS
FEDERAL
PPP-B-601 Boxes, llood, Cleated P1ywood
PPP-T-97 Tape, Pressure-Sensitive Adhesive, Filament
Reinforced
PPP-B-640 Box, Fiberboard, Corrugated, Triple Wall
QQ-5-781 Strapping, Steel and Seals

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Systems Engineering and Standardization Department (Code 53}, Naval Air
Engineering Center, Lakehurst, NJ 08733-5]00, by using the self-addressed
Standardization Document Improvement Proposal (DD Form 1426) appearing at the

end of this document or by letter.

AMSC N/A FSC 5440
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

I "
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SPECIFICATIONS (Continued)
MILITARY
MIL-T-704 Treatment and Painting of Material
MIL-G-20241 Gasket Material, Wool Felt, Impregnated,
Adhesive, Pressure-Sensitive

MIL-P-23377 Primer Coating, Epoxy Polyamide, Chemical and
Solvent Resistant

MIL-I-45208 Inspection System Requirements

MIL-C-52950 Crate, Wood, Open and Covered

MIL-S-81733 . Sealing and Coating Compound, Corrosion

' Inhibitive
STANDARDS

MILITARY

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

MIL-STD-129 Marking for Shipment and Storage

MIL-STD-130 Identification Marking of U.S. Military Property

MIL-STD-889 Dissimilar Metals

(Copies of specifications, standards, handbooks, drawings, publications and
other Government documents required by contractors 1in connection w1tn specific
acquisition functions should be obtained from the contracting activity or as
directed by the contracting activity.)

er publications. The following documents form a part of this
specificaton to the extent specified herein. Unless otherwise spec1f1ed the

1ssues of the documents which are DOD adopted shall be those listed in the
issue of the DODISS specified in the solicitation. Unless otherwise spec-

ified, the issues of documents not listed in the DODISS shall be the 1ssue of

4L Alsmsdads on

the nongovernment documents which is current on the date of the solicitation

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANST A14.2 Safety Requirements for Portable Hetal Ladders

ANSI/AWS D1.2 Structural Welding Code - Aluminum, Section 5
(Application for copies should be addressed to the American National Standards
Institute, 1430 Broadway, New York, NY 10018.)
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AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM D-3951 Standard Practice for Cormercial Packaging

Testing and Materials, 1916 Race Street, Philadelphia, PA 19103. )

L e L. N _ L PR 2 YT N -
(Nongovernment standards and other pubiications are normaily availabie Trom
the organizations which prepare or which distribute the documents. These
dmmiimombe 2lon mats ha auadlahla inm am +huaitah lihrardiac ar athar informational
goCumentd aid30 fiay UT avairauvit it Ur it Uuygn 1 idi @i 109 Vi Vsl i v e s vns
services,)

2.3 Order of precedence. In the event of a conflict between the text of
this specification and the references cited herein (except for associated
detail spec1f1cations, specification sheets or MS standards), the text of this

seec1f1cat1on shall take precedence. Notn1ng in tn1s spec1T1cat1on, nowever,

snall supersede appiicabie ilaws and reguiations unless a specific exemption
has been obtained.
3. REQUIREMENTS

3.1 First article. When specified in the contract or purchase order, a
sample shall be subjected to first article inspection (see 4.3 and 6. 3)_‘ The
ladder shall conform to all provisions of this specification and ANSI Al4.Z.

- n Mad mnadala MebameaTa 2alhaTY ha an cnandfsnd hamasn Ma+ariale nnt

d.¢ MateériaiS. mdieériaiS 3Sndii v€ ad JPECIiT iICU NeTCifNle dLSI 1&19 OV
emarifiad ehall ho calartad hv +ha Arantractnr and chall he cuhiert tn all
QP;\-|I 1S\ DG T [~ A e lvww vl UJ LR VIl ol Vi v [ RAV] ~IIAA b A -~ uwv - -
provisions of this specification.

3.2.1 Material deterioration and control. The ladders shall be
fabricated from compat1b1e materials inherently corrosion resistant or treated
to provide protection agaxnst the various forms of corrosion and deterioration
that may ne encountered in any of the app|1can|e storage and/or operating

*h

---------- sh S b S+ mem mavy ha Avencad

CHVIIU”IIIﬁllL \)Ct U-Ll LU WNRicn Thc TLem Hay Wt TAPUSTU.

3.2.1.1 Dissimilar metals. Dissimilar metals as defined in MIL-STD-889
shall be electrically insulated from one another to minimize or prevent
galvanic corrosion. Insulation shall be provided by an insu1ating barrier
such as a coat of epoxy primer conforming to MIL-P-23377, corrosion inhibiting

sealant conforming to MIL-$-81733 or chromate tape conforming to MIL-G-20241.

4 A 1 A T dm e dh 2 L2k lac Al moabamtale amd £3nschar Than Anntmnamntanm chall

Veloeleal 1QenciTicatin Ur maiLer 1aid> ard 1 111idied . e Courivraceur diratn i
3HAAn+ 3€ v +ha cnamnatamr matawea |l mat+arval fi1n1ch nv frocatmont fnor 11co h’ifh COM-
IuciIIv i1 LT QpRL I TG ALt 1Aty ULl 1w P rilioiy v Wi WG LIy W Mo e Viwil v
ponents and subcemponentsi and shall make information available, upon reguest,
to the contracting officer or his designated representative.

3.3 Construction,

3.3.1 Ladder sections. The complete ladder shall consist of two outer
’ . -~ 2 e Y oAb L 2
{wider, fiared) and two 1nner sections as aep1crec in Figures i througn 3.
Tha cada mwadla L dbho cnacesn Atidne samddacaes 2ball ba Aansanad A hatsiAa o meadom Senrim
e 31ue raliy 01 Lne >aiile vuuilcerl QL L 10N> >SI dl (V) -4 UCDIHHCU LU Titave a nWiin iU
rlaav wide+h maaeciimad at+ +ha hnttam nf +ha cida r-:1'1 af 12 inchec nlug 1-1/4
wicalr wildwil HITAJIUl TuU Qe Vil WV e WL W il = A~ A=) L ™ B ) i L= LECER SR S [ i
minimum inches per foot of side rail length as required in ANSI Al4.2. The
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two inner sections shall be hinged. These sections shall support the outer
sections and allow various height and length adjustments. Each section shall
consist of two side rails joined by rungs at 12 inches plus or minus 1/8-inch
intervals (see Figure 4). The bottom rung shall be at a distance from the
ground of 6 to 12 inches maximum. The side rails shall be heat-treated
structural aluminum, with a section flange of 1 inch maximum, and shall be the
specified length plus or minus 1/2 inch.

3.3.2 Height and length adjustment. The outer sections shall provide
the means of leveling when the ladder Is used as a stepladder in a stairway or
other uneven surfaces. When used as a straight ladder or an extended ladder,
the outer two sections shall become an extension of the inner sections by use
of a suitable positive self-locking device. Each outer section shall slide
over the inner section to obtain different heights or lengths when the
sections are adjusted as a leveling device. Both outer sections shall have
positive self-locking devices of sufficient strength to assure no slippage
between the mating sections when the ladder is in use. The ladder shall Tock
at 12 inch intervals in ladder length. The rung standing surface on the over-
lapping inner and outer sections shall be on the same plane.

3.3.2.1 Stepladder standing height. The standing height range of the
ladder in the stepladder configuration shall be 3 feet to 6 feet + 3 inches
(see Figure 5a), as specified in ANSI Al4.2.

3.3.2.2 Extended ladder standing height. The standing height range of

NV Laond 1 D Swnabhae

the ladder in the extended conTiguration shaii be 8 feet to 10 feet + 3 inches
(see Figure 5b), as specified in ANSI A14.2. :

3.3.3 Rungs. The rungs shall be 12 inches minimum in working length
(see Fiqure ba). They shall be of suitable strength material either square,
trapezoid or D-shaped. The standing surface shall be 1 inch minimum (see
Figure 6b). This surface shall be flat and parallel to the horizontal plane
plus or minus 2° in all working positions. A1l rungs shall have a skid
resistant working surface. There shall be no permanent deformation (see
4.5.2d) of the rungs when tested in accordance with 4.5.2.1.

3.3.3.1 Bracing. The contractor's standard bracing design may be used
provided the rungs can withstand the tests in 4.5.2.1 without failure or
permanent deformation (see 4.5.2b and 4.5.2d).

3.3.4 Side rails. There shall be no permanent deformation of the side
rails when tested in accordance with 4.5.2.3 and 4.5.2.4.

3.3.5 Extension locking device. The extension locking device shall be
permanently attached to the ladder. There shall be no permanent deformation
£s§e24é5.2d) of the extension locking device when tested in accordance with

3.3.6 Hinge. The hinge shall be a self-locking device and shall be
permanently attached to the ladder. The hinge shall have a built-in stop to
prevent the ladder from jack-knifing when used as an extension ladder. There
shall be no permanent deformation (see 4.5.2d) of the hinge after the ladder
is subjected to all tests specified herein.
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3.3.7 End caps. Any exposed end of a side rail or rung shall have a
permanently attached end cap. There shall be no visible damage, failure,
permanent deformation (see 4.5.2a, 4.5.2b and 4.5.2d), or end cap separation
from the ladder after the ladder is subjected to all the tests specified
herein.

3.3.7.7 Hinge and extension locking device protection. The ladder
design shall provide protection for the hinge and extension locking device
when the ladder is tipped over from its maximum height in the stepladder con-

figuration and impacts the floor. The protection device shall be permanently
attached to the ladder and shall prevent any damage to the hinge and extension
Jocking device when tested in accordance with 4.5.2.9. The protection device
shall not interfere with the hinge nor the extension locking device operation,
and shall not require adjustment or alignment in order to carry out the
expected protective action. There shall be no failure (see 4.5.2b) of the
hinge and the extension 1ock1ng dev1ce, and no separat1on of the protective

m~n aldawm bbha a1 ~dESnd h adn
UCVI\,C aiter tne |uuucr is >UUJCLLCU LU dll LHC L!:)b) apc&.ll i€d nerein.

3.3.8 Tie-downs. A tie-down shall be permanently attached to each outer
section of the side rails to provide maximum ladder stability. The tie-downs
shall be rounded or D-shaped with an inner diameter of 2 inches plus or minus
0.125-inch. There shall be no failure or permanent deformation (see 4.5.2b
and 4.5.2d) of the ladder or tie-downs when tested in accordance with 4.5.2.8.

3.3.9 Skid resistant feet., The side rail ends of all sections which

3 ‘. - a2 camad nd oo PONT IV 9 | An
rest on che surtace snall oe provided with a skid resistant swivel foot. The

dimensions of the skid resistant swivel foot shall not be less than the dimen-
sions of the projected area outlined by the cross section of the end of the
rail. The swivel foot shall be suitable for all surface conditions (i.e.,

dry, wet, oily, icy). There shall be no visible damage, failure, permanent
deformation (see 4.5.2a, 4.5.2b and 4.5.2d) of skid-resistant feet or com-
ponent separation from the ladder, after the ladder is subjected to all tests
specified herein. The skid resistant feet shall not mar, mark, or deform the
aircraft structure when the ladder is extended and placed against the aircraft.

- 3.3.10 Platform. The work platform shall be designed as a work stand
and as a utility shelf. The platform shall be removable, support 300 pounds,
and shall be heat-treated structural aluminum with a minimum working area of
10 inches by 10 inches. There shall be no permanent deformation (see 4.5.2d)
when tested in accordance with 4.5.2.1.1.

3.4 Weight. The ladder assembly (ladder and platform) shall not weigh
more than 45 pounds.

3.5 Overlap. The ladder shall have a minimum overlap of 12 inches when
opened to 1ts maximum working height in the stepladder and extended configura-
tions.

3.6 Slope. When the stepladder is erected on a level surface, the siope
for both hinged sections shall be 3-1/2 inches, plus or minus 1/4-inch, for a
foot length of side rail.
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7 Performance.

3.7.1 Stability of stepladder. When erected on a level surface to its
maximum height or on stairs, the stepladder shall remain in a level position
with all feet on the surface and shall withstand each pull force without
raising the base of the side rails from the surface, and without failure or
permanent deformation (see 4.5.2b and 4.5.2d) when tested in accordance with
A 5 29

T o oimoine

3.7.2 Extension ladder assembly. The ladder in the fully extended
position shall not fail or have any permanent set or deformation (see 4.5.2C
and 4.5.2d), when tested in accordance with 4.5.2.3. When the ladder is in
the straight or extended configuration and placed against the a

ture, the ladder design shall not mar, mark or deform the airc
3.7.3 Side rails. The side rails of the ladder shall not

exc
1/4-inch permanent deformation when tested in accordance with 4.5.2.1,
4.5.2.3.2, 4.5.2.4, 4.5.2.5 and 4.5.2.6.

3.7.4 Rungs. Rungs shall not fail or show any permanent set (see
4.5.2c) when tested in accordance with 4.5.2.1 and 4.5.2.3.2.

The ladders shall not fail or show any

(o35 AN L% -

sio stance,
¥.5.72c) when tested in accordance with 4.5.2.5.

3.8 Identification marking. The iadders shaii be marked in accordance
with MIL-STD-130 and shall include the following information:

Part No.
CAGE (Manufacturer's ID)
Contract Na.

3.9 Treatment and painting. The ladders shall not be painted.

3.10 MWelders and welding.

3.10.1 Welders. Bef igning nua ng work

- 3 a
covered by this specification, the contractor shall provide the contracting
officer with certification that the welder has passed qualification tests for
the type of welding operations to be performed and that such qualification is
effective as defined by ANSI/AWS D1.2.

.
ea welder to manual weldin
n

E
-
D
=}

Vil s Wil

v e S
e loading. 1 welds

Vi v gy wisse v

porosity.

3.10.3 Aluminum welding. Aluminum welding shall be accomplished by the
gas metal arc method or any other method that will provide equivalent
mechanical properties of the filler metal-to-base metal combinations, as
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described in ANSI/AWS D1.2. Complete and uniform penetration and fusion of
the metals shall be obtained on all welds. Aluminum welds may be ground,
filed, wire brushed or chipped but shall not be hammered.

3.11 Riveted connections. Rivets shall fill the holes completely. The
upset rivet head shal] be ful]l, neatly made, and concentric with the rivet
holes. Rivets shall make full contact with the surface and go completely
through the structural member. Semitubular or non-expandabie rivets shall be
used on composite or pivotal connections.

3.12 Bolted connections. There shall be no bolted connections.

3.13 Labeling. The ladder shall be labeled according to the
labeling/marking requirements speciffed in ANSI Al4.2.

3.14 Workmanship. The ladder shall be clean and free from sand, dirt,
pits, scale, grease, and other harmful, extraneous material that could be
ingested into aircraft engines. There shall be no exposed sharp edges, burrs
or weld splatters that will cause injury to personnel using the ladder.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance
of all inspection requirements as specified herein. The contractor shall have
an inspection system in accordance with MIL-I1-45208. Except as otherwise
specified in the contract or purchase order, the contractor may use his own or
any other facilities suitable for the performance of the inspection require-
ments specified herein, unless disapproved by the Government. The Governuent

reserves the right to perform any of the inspections set forth in the specifi-
cation where such inspections are deemed necessary to assure supplies and

- s~ i i=get 1t 8 ) e A e c228

services conform to prescribed requirements.

4.1.1 Responsibility for compliance. A1l items must meet all require-
ments of Sections 3 and 5. 1he inspection set forth in this specification
shall become a part of the contractor's overali inspection system or quaiity
program. The absence of any inspection requirements in the specification
shall not relieve the contractor of the responsibility of assuring that all
products or supplies submitted to the Government for acceptance comply with
all requirements of the contract. Sampling in quality conformance does not
authorize submission of known defective material, either indicated or actual,
nor does it commit the Government to acceptance of defective material.

4.2 (lassification of inspections. The inspection requirements spec-
ified herein are classified as follows:

a. First article inspection (see 4.3).
b. Quality conformance inspection (see 4.4).

c. Inspection of packaging (see 4.6).
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4.3.1 Examination. The first article ladder shall be examined as spec-
ified in 4.5.7. Presence of one defect shall be cause for rejection.

4,3,2 Test. The first articie ladder shall be tested as specified in
4.5.2 through 4.5.2.9. Failure of any test shall be cause for rejection.

4.4 Quality conformance inspection

. v |

4.4.1 Lot. A1l ladders offered for inspection at one time shall
constitute a lot.

4.4.2 Sampiing. Sampiing for examination and tests shall be in accord-
] T rTY
L I 11

-

ance with MIL-S1D-105,

4.4.3 Examination. Samples selected in accordance with 4.4.2 shall be
examined as specified ?n 4.5.1. Acceptable Quality Levels (AQL) shall be less

4.4.4 Tests. Samp]es selected in accordanc
ANt s

pec171eo in 4.5.2.1 through 4.5.2.5. AQL
c

as s
AaLands
defective.

4.5 Inspection procedures.

4,5.1 Examination. The ladders shall be examined as specified herein
for the following defects:

aterial not a no~dfs
. Material not as specified .2)

(see 3.2).
102. Materials are not corrosion resistant or treated to be made
corrosion resistant for the applicable stora?e and/or

operating environment (see 3.2.1 and 3.2.7.1

as aer1nea 1n M
te

i
...... ~d
L

o~ - foYotal -

L-STD-889 a
A L er {ena
u IYUIII !:d(.ll otneéer \see

104, Contractor does not have documentation available for identifi-
1

cation of material, material finishes or treatments (see
3.20].2).

105. Dimensions not as specified (see 3.3).

———ld

Q
on
.

o

ieight and
107. Rungs not as specified (see 3.3.3).

108. Side rails not as specified (see 3.3.4).

109. Extension locking device not as specified (see 3.3.5).

Hinge not as

—
—
(@)
.
w
(%]

Rl
[14]
(9]
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111. End caps not as specified (see 3.3.7).

112, Lack of protection for the hinge and extension locking device
(see 3.3.7.1).

113. Tiedowns not as specified (see 3.3.8).

114. Skid resistant feet not as specified (see 3.3.9).

115. Working platform not as specified (see 3.3,10).

116. Weight not as specified (see 3.4).

117. Overlap not as specified (see 3.5).

118. Slope of sections not as specified (see 3.6).

119. Not labeled as specified (see 3.13).

120. ldentification marking incorrect or missing (see 3.8).
121. Workmanship not as specified (see 3.14).

4.5.2 Tests. The terms visible damage, failure, permanent set, and
permanent deformation shall be defined as follows:

a. Visible damage: Damage clearly evident to the naked eye with-
out recourse to external measuring or magnifying devices.

b. Failure: Damage in which the structure or component is
buckled, twisted, torn, or fractured, or inoperable.

c. Permanent set: Any set in excess of 1/1000 of the effective
span of a ladder side rail, or any set in excess of 1/100 of
the effective span of a ladder rung or platform.

d. Permanent deformation: Permanent set of the ladder structure
which is clearly visible in accordance with the definition of
visible damage.

4.5.2.1 Rungs. A rung of the inner and outer section shall be subjected
to the following tests.

4.5.2.1.1 Runa and platform bending. The strength of the rung and plat-
form shall be tested by applying a load of 1000 pounds for a minimum period of
1 minute over a 3-1/2-inch length across the full width of the rung or plat-
form and on the center of the longest or bottom rung, with the Tadder in the
stepladder open position. The test Joad shall also be applied to all rungs
and platforms of different design or material specifications as well as the
longest rung without braces. Inability of the rung or platform to withstand
the load without failure or permanent set (see 4.5.2b and 4.5.2) shall
constitute failure of this test.
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4.5.2.1.2 Runa-to-side-rail shear strenath. The shear strength of the
rung-to-side-rajl joint shall be measured by applying a test load of 1200
nounds for a minimum period of 1 minute over a 3-1/2-1inch Tength across the
full width of the rung. The test load shall be applied on the longest braced

and unbraced rung with the least fastening. The same test load shall be

applied to all rungs of different cross-sectional des1gns or materiais. The
test Joad shall be appiied as near the side rail as possible, with tné lagaer
2 Al _a o Yo dda o o~ _2al__ Pl ~— AL o Tand 2a wmmausa A dha 1imsd ohall

n wne stepidauer open posivion. wnien uvie ijvau is rémoved, Tne univ Snaii
s e 2edlmmdklam Al Loa2Viiwn [oamma A E DR $m bha factktanina maane attarhinng
STNOW NU 1NQICALIUN Ul TallUre \d38T “,0.,4U) 1Il UIT 1Q3LTHINY ICAlia Gveuviiniiy
the rung to the side rail or failure (see 4,5.2b) of any other component.

4.5.2.1.3 Rung torque. The test unit shall consist of either a single
section of the Tadder or a short section comprising at least one rung and two
side rails. A torque load of 900 inch-pounds shall be app11ed to a 3-1/2-inch
wide block in the center of the rung, made of such materiai that the biock

- _ - -1 A _ _ Py = - e Y2ad &
wiil not deform the rung jocaiiy. The torque ioad shaii be appiied in &
Alambiicon amd bhoam aniiméamalanbisteon dimnnddinn aTdammadaly €am 1N AuanTae ad
CiOCKwWise and Tnen COUncerCiOCKWISE aQireCilidn airwernace1y vOr v CyCieS ait
aarh +Aaraia +acé Trawrnia +oct 1nade chall etart at+ AN inchenniinde and chall
WUt w1 qu‘ Ve bvse I\ \.1\‘!; VoD IVAMD DIIA V¢ Pl v MY wVWVW Filwidl Pvull\‘d RATIN DIV T
increase in 300 inch~-pound increments until the maximum load of 900

inch-pounds is met. The torque shaill be applied ﬂs1nq a test bar whose moment
arm may vary as long as the required torque test load in inch-pounds is
obtained, but 1n no case sha]] the moment arm be less than 18 inches. Both

shall be coated with a die marking materiai, and a iine shall be scribed a?
Abn i men Voo dh D Thn witcmmw abkall be sanacicand da dha ~cdda wmwadle an dbhad
Lne ru"g Or 10Cat tuiis. e fU"g Sfnidi | D& SéCured Tto un€é S1g€é rai15 S0 tnai
+ha al+tarmnatina +nrvmma 1aad chall raica nn ralativa matinan hatweaan +ha <ctan
LT QGlLeliraviig  vWi yuc IVAU J1A 1 T wUUIC IV 1 CIULITY IV LIVIE WO LITCLll Wil &g
and the side rails. Both joints in the assembly shall meet this requirement.

4.5.2.2 Stability. The ladder shall be set in the open position to its
maximum height on a Tevel floor in its stepladder position. A uniformly

d1str1buted Toad of 200 pounds shall be applied to the h1ghest proper standing
ievel as defined in ANSI Al4.2. . The jadder shall then be subjected to a
hmea e ahe Y i 1T 2 Lminnsa Lo b ATl e a2 fm aVae Loimmoe dbha adda dduummndernem
norizoneat putiing rorce rrum Lpe Cimoing >i1aes, aid>u irui Lne siue UIleLIU”
separately. These forces shall be 45 pounds from the climbing side, 20 pounds
from the side direction. The pulling force shall be appnlied as ']gse to the
apex as possible. The test surface shall be such as to ensure that the ladder

does not slip or slide during the test. The minimum load that causes the
ladder to tip over shall not be less than the value specified herein.

4,5,Z2.3 Extension iadder.

A K 2 21 Harionnt+al handina Tha Taddaw ehall ha Aman A 34+ £0110

T evebmevol VI 1TLUVNHTLA T WUTHIA 1T e rac TQAUuucCi 00Qi1 1 VT UPCH V) Lo T Uy
extended length and placed over two horizontal supports at € inches from each
end in a flat, horizontal position. The ladder shall be loaded with the pre-

Toad of 225 pounds which shall be held for a minimum period of 1 minute and
then unloaded. After preloading, a deflection test load of 300 pounds shall
be applied equally to both side rails. The load shall be applied to the
center of the rung nearest to the center of the test span, over a 3-1/2-inch
iengtn of tne rung. Verticai measurements shall be taken of both raiis before

anmd Adiivad o Vo d e o Y RN

and during 1oading and after the load is removed. The maximum average defiec-
+3an A€ hath 2dda wadle ahall nat+ avemrand 11 £ dnahas Tha Yaddow ehall +han
¢i10n OV o0in 37de raiis Snai NGV SAL88AG 1.0 TNCnesS. e 1adder Saa wnen
be subiected ta an ultimate 1nad of 375 nounde far a2 minimum narind Af ana
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minute. The ladder shall sustain this load without failure (see 4.5.2b).
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4.5.2.3.2 Simulated in-use inclined load test. Set up the ladder in the
extension position to its maximum length at the working angle of 75-1/2
degrees. The test load shall be applied equally to both side rails on the
rung immediately above the hinge using two 3-1/2-inch straps, each located
next to both side rails and centrally loaded through an equalizer bar over the
climbing side of the ladder. The ladder shall be tested to a load of 1000
pounds. The full load shall be applied for a period of 1 minute before
release. The ladder shall sustain this load without failure (see 4.5.2.b).

Permanent deformation (see 4.5.2d) shall be allowed.

4,5.2.4 Side rail cantilever bending. The test ladder shall be opened

to its stepladder position and placed on its side, with the rungs perpendicu-
lar to the ground. The lower side rail shall be clamped to a support and
shall be unsupported from the bottom end of the rail to the top of the bottom
rung. The top surface of the rung shall be parallel to the edge of the
support. The side rail cantilever bending strength of a ladder shall be
measured by applying an edgewise load to the bottom end of the side rail. Use
appropriate means to ensure that the test load is applied to the lower end of
the side rail. A test load of 500 pounds shall be applied by means of a
weight for a minimum period of 1 minute to the extreme bottom end of the upper

side rail. The load shall be centrally applied to a 2-inch long block restin
on the full width of the rail web and held in place by a C clamp; the load
attachment point on the C clamp shall not be more than 2 inches below the
underside of the web of the rail being tested. The weight shall be suspended
s¢ that it ic acting through the vertical neutral axis of the side rail. The
permanent deformation of the upper side rail shall not exceed 1/4-inch. The
test load shall then be applied to the extreme bottom end of the lower side
rail in a like manner. The allowable permanent deformation of the lower side
rail shall not exceed 1/4-inch. Provided the ladder continues to support the
test joad, permanent deformation or Tailure of any ladder components as a
result of the test, except for the limitation on the .maximum allowable
permanent deformation of the upper and lower side rails shall not constitute

test failure.

(T4]

4.5.2.5 Compression test. A load test of the entire ladder shall be
made with the Tadder in the stepladder position. A uniformly distributed load
of 1200 pounds shall be applied for a minimum period of 1 minute to the ladder

top rungs. The ladder unit shall withstand the load without failure (see

A E 2
Tedelijoe

4.5.2.6 Single lock load test. The extension locking device shall be
tested using a full-size ladder set in the extended ladder configuration, at a
75-1/2-degree working angle with one lock disengaged. A downward distributed
load of 1000 pounds shall be applied for a minimum period of 1 minute equally
to both side rails on the lowest rung above the overlap using two 3-1/2-inch
straps, each located next to a rail and centrally loaded through an equalizer
bar over the climbing side of the ladder.

4.5.2.7 Foot slip test. The test ladder shall be in its fully extended
position at a /5-1/2-degree working angle. The test surface shall be A-C
plywood, which shall be presanded using 320 fine wet/dry sandpaper. The "A"
side of the plywood shall be placed in contact with the bottom of the ladder.
The surface that the top of the upper section of the ladder rests against shall

11
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also be A-C plywood, similarly treated. A weight of 300 pounds shall be
attached to the third highest rung. A horizontal pulling force of 50 pounds,
statically applied to the bottom of the ladder at 1 inch above the test
surface, shall not cause movement in excess of 1/4 inch across the test

AAAAAA e emm A 2

surface. Faiiure of this test shall be cause for rejection.

4. 5.2.8 Tie-downs., The ladder shall be set in the apen position to its

maximum height in its stepladder configuration. A chain sha]? be connected

from each tie—down ring to'gvﬁid eye on a test platform. The chain shall be
taut on each side so there is no movement of the ladder. A load of 300 pounds

shall be applied to the highest rung. The test platform shall be tilted 20

degrees from the vertical to the Teft for two minutes. This test shail be
repeated tiiting the Tadder 20 degrees from the vertical to the rignt. The
jadder shall remain anchored at all times. The test shall be repeated with
dhn Taddam rad +a d4e mavdmim hadsahd in +ha aveandad ~rAanfinurad+inan Thawra
LIHT 1AUUTT 8L (U 1LY AA UL T TYIIL 111 LITC TALSIIUTU LU 1YWl GL 1Vide (G ©
shall be no failure, permanent deformation (see 4.5.2b and 4.5.2d) or pullout
of the tie-down rings.

4.5.2.9 Hinge and extension locking device protection test. The ladder
shall be set on a Tevel floor to its maximum height in the stepladder

position. The Tadder shall be t1pped over s1deways (toward the side raiis)
five times from each side. The jadder shail be set in ail the operabie con-
Eimmmarinne [ ermadahs Aavéandad edtanTladdanm At~ V\ and +hawva chall ha na
|l3ul QLIVIID LaLl GlyliLy TALTIHIUTUYy ILLLPIGUUTT 3 T LWL QiU VIITT © ONG i1 wT v
indications of failure (see 4,5.2b), safety hazards or any condition which
avoids the use of the ladder in any configuration.

4.6 Inspection of packaging.

4.6.1 Quality conformance inspection of packaging.

A £ 1 1 M 22 ol mnadisad Coam dha nmitsamnamna Af Sncnantsan a ramnlatad

“4.Usiell Ut L ‘U7 pruuuctie. rur uie p\"pua Ul JHISPEBLLIVIIy & LUy ITveu
pack prepared ¥or shipment shall be considered a unit of product.

4,6.1.2 Sampling. Sampling for examination shall be in accordance with
MIL-STD-105, LeveTl II.

4.6.7.3 Examination. Sampies seiected in accordance with 4.6.7.2 shali
P SET S Jionmty geeuny—sent, Bt ReniSRr SUNDUNI DU S G AN el a1 Lo Yanae dbham 1 N cnmeannd
Deé examinea TOor ine TOoiI0OWIng aevecid, AUL Silaiil DT 1835 Llal J.V perieElt
defective.

120. Material, methods and containers not as specified. Each
incorrect material, method, or container shall constitute one

defect.

121. Blocking, bracing, cushioning, and tie-down not provided as
specified.

199 Danb trna nAa+ ae enars€snd

1&C o rauvi i ly HnHue ao DPC\'II ICTU,

123. Strapping not as specified in MIL-STD-129, Level A.

124. Marking illegible, incorrect, incomplete, or missing.

—
no
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5.  PACKING

5.1 Packing. Packing shall be level A, B or Commercial as specified
(see 6.2).

5.1.1 Level A. Each ladder shall be collapsed and movable parts secured
with tape conforming to PPP-T-97, Type II, or soft annealed steel wire.
Ladders of Tike size and description shaii be packed in wood cieated piywood
boxes conforming to PPP-B-601, overseas type, in quantities not to exceed the
weight 1imitations of the box specification. Blocking, bracing, cushioning,
and tiedowns shall be ﬁrovided to prevent movement and damage to the
contents. The bhoxes shall be closed and strapped in accordance with the
appendix to the box specification. Strapping shall conform to QQ-S-781, class
1, type I or IV, finish B unless finish A strapping is specified (see 6.2).

5.1.2 Level B. Each ladder shall be collapsed and movable parts secured
with tape conforming to PPP-T-97, type II or soft annealed steel wire.
Ladders shall be packed in fiberboard boxes conforming to PPP-B-640, Class 2,
or wood crates conforming to MIL-C-52950, Style A, Type 1I, in quantities not
to exceed the weight limitations of the box or crate specification. Closure
and strapping shall be in accordance with the appendix of the box or crate

specification, as applicable.

5.1.3 Commercial. The ladder shall be packed in accordance with ASTM
D30951,

[~y | | P4 ag_ 0. °_ _ _L _9YY L _ L o e e . L. 2AL v [ ¢
5.2 Marking. Marking shaii be in accordance with MIL-3
6. NOTES

6.1 Intended use. Ladders covered under this specification are intended
to be used for aircraft maintenance operations. However, they may be used for
commercial and industrial applications as well.

6.2 Ordering data.

6.2.7 Acquisition requirements. Acquisition documents should specify
the following:

a. Title, number, and date of this specification.
b. Military specification part number required (see 1.2).

¢. When a first article is required for inspection and approval
and the number of units required (see 3.1).

d. When ladders require treatment (see 3.2.1).

e. Level of packing required (see 5.1 and 6.4).

f. When finish A strapping is required (see 5.1.1).

13
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6.3 First article. When a first article inspection is required, the
item shall"be examined and should be a preproduction model. The first article
should consist of one or more units. The contracting officer should include
specific instructions in acquisition documents re?arding arrangements for
examinations, approval of first article test results and disposition of first
articles. Invitation for bids should provide that the government reserves the
right to waive the requirement for samples for first article inspection to
those bidders offering a product which has been previously acquired or tested
by the government, and that bidders offering such products, who wish to rely
on such production or test, must furnish evidence with the bid that prior
government approval is presently appropriate for the pending contract.

6.4 Marking. Preservation requirements have not been included in this
document. For the purpose of shipping, marking shall be designated as A/A,
B/B or Commercial/Commercial.

6.5 Recycled material. It is ehcouraged that recycled material be used
whe? practical as long as it meets the requirements of this specification (see
3.2).

6.6 Subject term (keyword) listing.

Aluminum

Aircraft

Ex§gns10n

Laaaer

Maintenance

Step

Step ladder

Straight

Three~-way, combination

Preparing Activity:
Navy - AS
(Project No. 5440-N012)
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FIGURE 1. Stepladder confiquration.
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FIGURE 2. Straight ladder configuration.
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FIGURE 3. Extended ladder configuration.
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FIGURE 5b. Extended ladder standing height.
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FIGURE 6a. Rung working length.
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FIGURE 6b. Rung standing surface.
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MIL-L-B5BG6(AS

AMENDMENT 1
14 April 1993
MILITARY SPECIFICATION
LADDER, AIRCRAFT MAINTENANCE, ALUMINUM THREE-WAY COMBINATION
(STEP, STRAIGHT AND EXTENSION),
GENERAL SPECIFICATION FOR
This amendment forms a part of MIL-L-85896(¢AS), dated 8 April 1988,
and is approved for use by the Naval Air Systems Command, Department of the Navy
and is available for use by all Departments and Agencies of the Department
of Defense.
PAGE
i.2: Delete and substitute:
"1.2 Classification. Ladders shall pe one of the following classes
o Class
I II I1] IV
Part Number MB85896-1 M85896-2 | MB85896-3 | MB5896-4
Q&nr:nn hoinht (AnnrAvimzt+n)
JAVIGYE 1T iyl \RWprvaATiaLc/
Maximum (ft) 4 5 6 7
Stepladder standing height
(Approximate) I to 3 2 to 5 3 to 7 4 to 9
Maximum (ft)
Extended standing height
(Approximate) 4 to 8 6 to 12 8 to 16 | 10 to 20
Maximum (ft)
Weight (1bs)
(Approximate) 32 + 2 39 + 2 45 + 2 56 + 2
PAGE 4
3.3.2.1: Delete and substitute:

“3.3.2.1 Stepladder standing height. The standing height range of the ladder
in the stepladder configuration (see Fmgu e 53) shall be those specified in
table I."

AMSC N/A 1 of 4 FSC
DISTRIBUTION STATEMENT A. Approved for public release, distribution is unlim
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AMENCMENT 1

Extended ladder standing height.

ladder in the extended configuration (see Figure 5b) shall be as specified in

table T."

Add the foliowing tabie:

PAGE 5

MIL-L-B5856{AS.

The standing

height range of the

TABLE I. Confiquration standing heights.
! Standing height Tor part numbers
Ladder {
Configuration |
M85896-1 MBSc9€-2 | M85896-3 M85896-4
Stepladder 1 to 3 ft 2 to 5 f¢ 3to 7 ft 4 to 9 ft
configuration + 0.50 < 0,80 + 0.50 + 0.5C
|
Extended 4 to 8 ft 6 to 12 ft g8 to 16 ft 10 to 20 ft
configuration + 0.50 + 0.50 + 0.50 + 0.50
3.4: Delete and substitute:
"3.4 MWeight. The ladder assembly shall not exceed those values shown in
table II."
TABLE II. Ladder weights.
Ciass
I 11 111 IV
Part
Number MB5896-1 M85896-2 M85896-3 M85896-4
Weight 32 + 2 1bs 39 + 2 1bs 45 + 2 1bs 56 + 2 1bs

ro
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AMENDMENT 1

PAGE 8

Sda

P P
upstitute.

(9]
~o
(%]

velete and
The first article ladoe~ shall be inspected a:
e of one defect shall be cause for rejection.”

" 4.3.2 Inspection tests.
specified in tabie III. Presenc

4.4.4: Delete and substitute:

“4.4.4 Conformance inspection tests. Sampies selected in accordance with
4.4.7 shall be tested as specified in table III

PACE
rAaual

Ne)

Add the following table:

TABLE III. Ffirst article and quality conformence inspections sequence.

Requirement Inspection Test 1
Sampia(s) paragraph sequence modificatior ;
|
|
3.1 4.5.2 ;
First 3.7.4 4.5.2.1
article 3.7.4 4.5.2.1.1
3.7.4 4.5.2.1.2
3.7.4 4.5.2.1.3
3.7.1 4.5.2.2
3.7.2 4.5.2.3.1
3.7.2 4.5.2.3.2
3.7.3 4.5.2.4
3.7.5 4.5.2.5
3.3.5 4.5.2.6
3.3.9 4.5.2.7
3.3.8 4.5.2.8
3.3.7.10 4.5.2.9
Quality 3.7.2 4.5.2.3.1 Apply a load of 300 pounds
conformance 3.7.2 4.5.2.3.2 Apply a load of 300 pounds
3.7.5 4.5.2.5 Apply a load of 600 pounds

PAGE 10

Ia

4.5.2.3.1, sixth sentence: Delete and substitute:

"The maximum average deflection of both side rails shall not exceed those in
table IV."

(O9)
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Add the tollowing taple &t the 22p 0% the

T

page:

TABLE IV. [Extenced 'addev marimum average vertical defilection.
Ciass
1 11! [I1 IV
Part
Number MB5856-1 M85896-2 M85896-3 M858G6-4
Average
deflection 4.4 r 7.6 11.6 14 .8
(inches)
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