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ZZ-H-428D
May 8, 197k
‘SUPERSEDING

. Fed. Spec. ZZ-H-428
December 17, 1964

FEDERAL SPECTFICATICN

HOSE; NON-METALLIC AND HOSE; PREFORMED:
(FOR THE COOLANT SYSTEMS CF AUTCMOTIVE AKRD
OTHER LIQUID-COOLED ENGINES )

This specification was approved by the Commissioner, Federal
Supply Service, General Services Administration, for the use
"of all Federal agencies. .

1. SCOPE AND CLASSIFICATION

1.1 Scope.

Thie specification covers preformed {curved) and straight

hose; and wire-reinforced hose, for the coolant systems and heaters of automo-
tive and liquid-cooled engines {see 6.1).

1.2 Classificatiocn.

l1.2.1 Types end grades. Coolant-system and heater hose covered by this

specification shall be of the following types and gredes as specified, (see

6.1, 6.2, and 6.6):

Type 1
Type 11
Type III
l Type IV
Type V

Grade A

Grede B

Heavy and moderate duty, light wall.
Heavy and moderate duty, heavy wall.
Normel service.

Heater hose.

Wire-reinforced.

Suitable for extreme low temperature service
down to minus 65F., and fungus resistant.
Suitable for low tempera.ture service down to
minus ho

1.2.2 Material. Materinl used in the hose ahall be of the following

classes &s spec

Class 1
Class 2

Class 3
Class. b4

, (see 3.2, 6.2, 6.3, 6.3.1, &nd table I).

01l resistant, low. volume swell.

011 resista.nt medium volume swell, a.nd
ozane res:lsta.nt

Neonoil ressistant, high quality.‘

High temperature resistant, nonoil re-
sistant, and ozone resistant.

Fsc-L720
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1.2.2.1 Applicability of classes to types and grades. On hose covered
by this specification, classes shall be applicable to types and grades as shown
in table I. ’

Table I- Applicability of classes to types and grades

Types Grades Classes
I A 2,b
. B 1,2,3,4
11 A 2,h
B 1,2,3,4
I11 ‘A 2,4
B 2,3,b
v A 2,4
B 2,3,u
v A. 2,3
B 1,2,3,4

2. APPLICAELE DOCUMENTS

2.1 The'following documents, of the issue in effect on date of invitation
for bids or request for proposal, form & part of this specification to the extent
specified herein:

Federal Standards: .
Fed. 5td. No. 123 - Marking for Domestic Shipment (Civil
Agencies).
Fed. Test Method Std. No. 601 - Rubber: Sampling and Testing.

(Activities cutside the Federel Government may ocbtaein copies of Federal
Specifications, Standards, and Handbooks es cutlined under General Information
in the Infex of Federal Specifications and Standards and at the prices indicated
in the Index. The Index, which includes cumulative monthly supplements as
issued, 18 for sale on & subscripticn basis by the Superintendent of Documents,
U.S. Government Printing Office, Washington, D. C.  20402. ‘

) (Single coples of this specification end other product specificaticns
required by activities outside the Federal Ggfernment for bidding purposes are .
available withcif charge at the General Services Administration Regional Offices
in Bostan, New York, Washington, D.C., Atlanta, Chicago, Kansas City, Mo.,
Dallas, Denver, Sen Francisco, Los Angeles, and Seattle, Wash. '
(Federal Government sctivities mey obtain copies of Federal Specification,

Standards, end.Handbocoks and the Index of Federal Specifications end Standards
from establighed distribution points in their agencies.)
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Jditary Specifications:
MIL-P-116 - Preservation, Methods of.
MIL-H-TT% - Hose, Rubber or Fabric (Including Tubing):
‘and Fittings, Nozzles and Strainers, Packaging
of.
MIL-F-13927 - Fungus Resistaence Test; Automotive Components.

Military Standards: -
MIL-STD- 1 = Sampling Procedures and Tables for Inspection
by Attributes.

MIL-STD-166 -. Visual Inspectiom Guide for Rubber Hose.

MIL-STD-L17 - Rubber Compositions, Vulcanized, Generaml
Purpose, Solid (Symbols and Tests).

MIL-STD-1186 - Cushicning, Anchoring, Bracing, Blocking,
and Waterproofing with Appropriate Test
Meaethoda.

(Coples of Military Specifications and Standards required by contractors
in comnecticn with specific procurement functions should be obtained from the
procuring activity or as directed by the contracting officer.)

2.2 QOther publica.t:lons The following document forms a part of this speci-
flcatiom. Unless otherwise indicated, the 1ssue in effect ocn date of mvita.tion
for bids shall apply.

".S Treasury Department:

Internal Revenue Service Regulations, 26-CFR-212 .- Formlas for Dena-
Alcchol.
(Application for coples should be addressed to the Superintend@ent of

Documents, U.S. Government Printing Qffice, Washington, D.C. 20402. Orders
should cite "26-CFR 212".)

3. REQUIREMENTS .

3.1 Qualification. The hose furnished under.this specification shall
be a product which has been tested, and passed the qualification tests speci-
fied herein, and has been listed on or approved for listing on the applica‘ble
qualified nroducts list (see 4.2, 6.4, and Amndix).

3.2 Materials. Hose furnished under this specificaticn (see 6.1) shall
be camposed of elmstameric material. This material shall be used in con Junc-
tion with a fabric, yarn, or wire reinforcement as applicable (see 3.3. l})

3.3 General canstruction.

3.3.1 Types I through IV hose. Types I through IV hose shall comsist of
&n inner tube, an intermediate textile reinforcement, and an ocuter cover. When
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required, and as applicable (see table I), hose with one class in the tube and
another in the cover may be specified {class 2 tube and class 3 cover &8s &n
example). When cless L is specified, both the tube and cover are normlly of
the same class. Vhen different classes for the tube and cover are specified,
the physical properties specified for the respective parts shall apply.
Adhesion requirements shall be based on the class for which the lower value

18 specified.
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reinforcement an outer cover and shall have e preformed cuff (soft end) on

each end of the hose. In a.ddition to the wire reinforcement, & fabric, & cord,
or a fabric and cord reinforcement may be used in the entire length of the hose.

3.3.3 Inner tube. The inner tube shall be & seamless, continuocus extrusion
of elastomeric material extending the full length of the hose. Minimum thickness
of inner tubes of types I through IV and of grade B of type V hose shell be
0.062 inch; that of type V, grade A hose shall be 0.085 inch.

3.3.4 Reinforcement.

3.3.4.1 Types I through IV hose. The reinforcement shall consist of
mltiple plies of woven or cord fabric, or ply or plies of braided or knitted
ysrn. The reinforcement in grede A hose shall be fungus resistant.

3.3.%.1.1 Woven or cord febric. The layer or layers of fabric shall be
well fricticmed with elastomeric materisl which shall firmly Join the plies

to une tube and cover, and to each other.

3.3.h.1.2 Braided or knitted yarn. The ply or plies of reinforcement
shall be braided or knitted over the tube and the cover stock shell adhere firme
ly to the tube stock. In multiple-ply comstruction there shall be & distinct
layer of elastomeric materiml between the plies to insure that the plies adhere
to both the tube and cover snd to cone ancther. Im single ply hose the reinforcement
shall aedhere firmly to both tube and cover or shall permit the tube and cover
to adhere to ane snother through the interstices.

3.3.4.2 V hose. Hose shall be reinforced with a helical, high-carban,
steel wire (SAE or above). In addition to the wire reinforcement, a fabric,
a cord, or a fabric and cord reinforcement may be used in:the entire length of
the hose.

3.3.5 Cover. Covers for types 1 through IV hose sha.ll have 0.032-inch
minimim thickness, and minimum thickness for type V hose shall be sufficient
to adequately cover the reinforcing wire without eny exposure of wire through

cover.

3.3.6 Cuffas (for type V hose). The preformed cuffs shall be built up
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vith plies of elastomeric material or elastameric material-impregnated fabric
and shall be of uniform thickness.

3.4 Dimensions.

3.4.1 Sizes. Hose shall be furnished m' nomiral inside dlameters
for which minimim burst values are shown in table ( see 6.2).°

3.4.2 Diameter tolerances. Tolerances on hose dismeters shall be as shown
in tables III, IV, and V.

4.3 Wall thickness.

3
3.4.3.1 T!%B I through ITI. Hose wall thickness shall be within the
limits shown in table VI.

3.4.3.2 Type IV. Wall thickness shall be controlled by table IV.

3-4.4 Lengths.

2 h bk m-'l_....._--- PR WY NPT YL T B e A DI B W bl LT

Jo"!‘uﬂ'-L LULELROCSEs U J.Eﬂ_ghﬂﬂ- L ULCIBLLED LU JPDECLL ICQ LEeNEWID DLl
be as shown in Table VIii.

3.5.4.2 Ccuff t V). The cuff length cn each erd h
be 1-1/2 £ 3/8 et (type V)

H
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Table II - Applicability end minimum burst values of hose
by types and 8izes
Type I " Type 11 Type 111 Type 1V Type V
HMin . Min Min Min Min
Nom burst Ram burst Rom  burst Nom burst Nom  burst
.ID press iD press ID  press ID . press ID ress
Inch P.s.i. Inch P.e.1. Inch P.s.i. Inch P.s.l. inch P.s.i.
3/8 L75 11/4 500 . 3/8 90 3/8 200 11/k g0
152 125 1 1%2 Lso 1;2 90 1;2 200 11/2 90
5/8 360 13/ koo 5/8 90 5/8  1ko 13/ 90
3/k 325 2 350 3/4 g0 3/ 1ko 2 90
7/8 300 2 1/4 350 7/8 g0 7/8 130 2 1/4 90
1 275 21/2 300 1 90 1l 125 21/2 90
11/8 250 23/ 250 11/8 90 ——- - 3 T5
114 225 3 250 11/4 90 - -—— ———— -
T esmes — ii/2 g0 - ——=  mme-- -
13/6 210  ----- —— 13k 80 ——— c—m mmeme- --
..... ——- 2 70 c_— mm- JRE
112 200 @ ----- - 21/ 60 - T — --
15/8 185  «ca-a e’ mme== -- —— R --
13/L 175  ev-a- L -- - cm- ene-- -
17/8 165  -ere- ve eceaa - ——- - mmee- --
2 150 | ~ea-- ——— eee—- - —- B -
21/8 140  ce-e- aen emeea -- -— cm= | =ese- -~
21/ 125 ceema- acm mmeaa - cee ema | erees -
23/8 115 « aeae- N - - sme eecea --
21/2 100 @ ce--- cen meeen -- ——- S — -
25/8 95  ece-- I — e e mme e --
23/ 90  eeae- ~em emee- -- e, -
27/8 85 W e-e-- e meae. -- —— - eeca= -
3 75 —mme- cee emena - cem emm emee- --
31/8 70  cona- ——— eeee- -- a—— T .-
314 65  eeee- cen mmaae -- s --
3 3/8 60 W cema- ——— emee- -- —— B -
3 1/2 50 ----- e 0 2 SEmeews - - - —-aa 000 0 Smoos -
3 3/k 50 eee-- L s -- -——- s | ame== -
h 50 ----- _-ma 0 oo - = - - maw ¢ 2 Smesn -
h’ 1./2 50 ----- memwm 0 Seaess - - as 20 2 maoee -
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" Table III~-" Hose diameter tolerance (types I through III)

Inside diameter

Tolerances

___Over To and including . S5traight hose Curved hose
Inches Inches Inch Inth
3/8 3/ £ /6 £ 1/32
3/h ‘2 £ 1/6% - 1/32 4 1/32
2 3 1/2 1/32 £ 1/32
Table ﬁ.- Hose diameter tolerance (type IV)
Nom. Inside dlemeter Tolerance Nom. ocutside Tolerance
. ' diameter
Inch Inch — Inch Inch
3/8 £ 1/64 - 3764 11/16 {1/32
1/2 £ 1/64 - 3/64 - 13/16 £ 1/32
5/8 # 1/64 - 3/64 15/16 4 1/32
3/ 4 1/64 - 3/64 1-1/16 £ 1/32
7/8 f 1/64 - 3/64 1-5/16 £ 1/16
1 # 1/64 - 3/64 1-7/16 £ 1/16
Table V - Hose diameter toiemnces (type V)
inside diameter Tolerance Gutelde dla. ~Tolerance
(hose and cuff) (cuff only)
Inches Inch Inches Inch
11/k £ 1/32 15/8 £ 1/16
11/2 41732 2 £ 1/16
13/4 4 1/32 2 1/k £ 1/16
2 41/32 21/2 £ 116
2 1/k f 1/32 - 3/64 2 17/8 £ 1/16
21/2 §1/32 - 3/64 31/8 £ 1/16
3 f 1/32 - 3/64 3 3/ £ 1/16
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Table VI - Well thickness limits

Thickness
Designation - Min. Max.
' ~1Inch ~ Inch
Types I and III 11 /64 7/32

Type II 15/6%4 9/32

Table VII. 'Ifoler;ance_ on _l:_t_oae. lengths

Qver To and including Tolerance
4i_,L,B Tnches L'ICh or
percentage
- - 12 . i 1/2 inch
12 ' 30  £3/4 toch
30 48 £ 1 inch
W - £ 2 percent

Curved (preformed)
Fach end (measured from end

to intersection of nearest . [r 3 inch -
centerline) £ 1/6 inch
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Table VIII - Physical properties requirements (types I through V)

!

_TT:‘_Be requ irements

— A ble types Clasces
Physical properties T?.E&'TIJ! EcTII"‘ NV T Z 3 T
Original properties: : '
ardness, durometer .
}Slhore A ’ ’ X - - 55 to 80 55 to 80 55 to 80 55 to 80
- X X RA 55 to 80 55 to 80 55 to 80
X 55 to 80 55 to 80 55 to 80 55 to 80
Tensile strength, min.
p.s.1i. P X - .- 1000 1000 1000 2000
. - X X RA 1000 1000 1000
X 800 800 - 800 800
Elmgation, min., percent X X = 250 250 250 2333
- X X NA 200° 225 225
‘ X 225 225 225 225
Heat aging at temperatures noted:
Temperature %F. X -- - 212 212 212 212
- X X RA . 212 212 250
X 212 212 212 250
(Changes after TO hours)
Hardness, durometer,
Share A . X - - 0 to £ 20 000{20 0to/15 01:0{15
- X X RA Otof20 O0tofl5 Otofl5
X Otof20 Otof20 Otofdl5 Otodl5
Tenslle strength, mex.,
percent X -- - -20 -15 -25 4o
- X X NA =15 -25 Ty
- X NA =15 =25 -0

*§A -- Not applicable

agen-H-22
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Table VIII . Physical properties requirements (types I through v (Cont'd)
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Tube requirements

. __Applicable types Classes
Physical properties T end 11 II1 v v 1 2 ;3 _’h
Tongation, mex., percent - X -- -- =50 =40 ~40 =40
E Onga ’ ’ pe - x x NA _ho -ho -60
) X =50 =50 ~50 -60
01l immersion (change): o ’
Volume, max., percent X -- -- -5 to £ 25 100 NA NA
- X X *HA # 100 NA NA
. X -5t 4?25
Coolant immersicm
c e): Volume
,(m, pz_.ment ’ X - - Oto /20 Otof20 O0tof15 Otofls
’ . X X FA 0tof2 0tofl5 Otofls
X O0tof2 0to/420 0tof15 Otof 15
ardness, durometer
H Sho:-e A ' ! X - - =10 to ;‘ =20 to f =10 to 4 -10 to ¢
- 10 10 20 20
X =10 to § <10 to 4 -10 to § -10 to
: 10 10 20 20
strength, max. X - - -20 =20 ~50 =20
Tenslle §orength, mx-, - X X A -20 -20 -20
g X -20 -20 -20 -20
tion, mAx., percent X X X =40 =40 =40 Ty
Elonga ’ » P X -4o Lo =40 ~Lo

*NA ~- Not appliceble.

agen-H-22
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Table VIII - Physical properties requirements (types I through V (Cont'd)

Applicable types Cliasses
Physical properties Y and I1 111 v v i 2 3 T
Original properties: ~ :
Tensile strength, min., =
p.s.1. X - - . 1000 1000 . 1000 1000
' -- X X NA 1000 1000 1000
X Boo - 80 = 800 800
Elongation, min., percent X -- -- 225 225 225 2a5
- X X . NA 200 225 225
: X 225 225 229 225
. Heat aging at tempera- -
tures noted: : '
Temperature, °F. X e aa 212 212 212 ) 250
- X X NA 212 212 250
X 212 212 212 250
(Changes after 70 hours)
Tensile strength, max.,
percent X - -- -20 -20 : -25 Lo
C - X X NA -20 -25 =40
, X 20 -20 -25 -ho
Elongation, max., percent ' X - - -b0 -50 =50 i =60
- X X . NA =55 -60 -60
X =99 =52 =55 -60
0il immersion (change): .
Volume, max., percent X - - -5 to # #100 NA NA
- X X 25
NA 4100 NA NA
X -5tof 4100 N NA
25

*NA -- Not applicable.

agen-H-22
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Table VIII - Physicel properties requirements (types I through V (Cont'd)
- Cover requirements
_Applicable types . Classes
Physical properties I IY 11X v Vv 1l 2 3 N
Tenalle strepgth, max., < 5 65 m- i
percent. X T 2 A p oy A
‘ . X -50 =50 FA HA
Adhesion, min., pounds: '
aY X T aa - 10 10 10 10
Tube to0 ply or cover X - - oy 2 : 2
-o. x - - NA 10 8 8
- ) - - . x ‘““b. 8 6 6
X 10 10 10 10
P]"Y R - X - - RA 8 8 8
- .- X RA 8 6 6
Cover to ply X 10 10 10 10

agen-H-72
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Table IX - Applicable tests

Paragraph :

number Test : Qualification Acceptance Control
5.1 Burst pressure : X X

L.5.1 Hardness, durometer X X
L.5.3 Tensile strength and elongation X X

L.5.k Resistance to heat X :
4.5.5 Resistance to oil X X
L.5.6° Resistance to coolant X X
h.5.7 Friction (adhesion) X X

L.5.8 Low temperature flexibility X X
4.5.9 Ozcne resistance ' X

4.5.10 Fungi resistance X

h.s.11 Proaf pressure X X

L,5.,12 Resistance to vibration X X
4.5.13 Packaging X

b.5.14  Packing X

3.4.4.3 Types I and III.

3.4.4%,3.1 Sizes 3/8 through 1 1/8 inch inside diameter. Normally these
sizes shall be furnished in bulk length in eccordance with paragraph 3.4.L4.6 below.

3.4.4.3.2 Sizes 1 1/4 inch inside diameter and greater. Normally these
-izes shall be furnished in 30 incFlengtha.

3.h.4.4 Type II. Unless othervise specified (see 6.2}, hose shall be
furnished in 36 in engths.

3.4.4.5 Type Unless otherwise specified (see 6.2), hose shall be
.furnished in h in accordance with paragraph 3.Lk.4.6 below. .

3.4.4.6 Bulk Hose. Bulk Hose shall be furnished in lengths of 12, 25 or. 40
feet, or multiples thereof, except that on such orders up-to 10 percent may be
mrnished in random lengths over 15 feet and an additicnal 10 percent my be
furnished in random lengths over three feet.

3.5 Physical requirements.

3.5.1 Burst pressure. When tested as specified in k.5.1, hose shall not
burst at any pressure below that specified in table II.

3.5.2 Durcmeter hardness When tested as specified in L4.5.2, the durometer

hardness of the hose tube specimens shall be as specified In table VIII as
applicable.

3.5.3 Tensile strength and elongation. When tested as specified in 4.5.3,
hose shall meet the tensile strength and elongation requirements specified in
table VIII, as applicable. '

13
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*3.5.L Resistance to heat. When tested as specified in 4.5.4, and as appl
cable (see table 1), types I through IV, classes 1, 2, and 3; and type V covers
and tubes shell be oven aged at 212%. Types III and’ IV, class 4 covers end
tubes shall be oven aged at 250°F Oven aging shall be for a period of TO hours.
Hose shall conform to changes in physical properties 88 specified in teble VIII.

. 3.5.5 Réaiat.ance to oil. When tested as specified in 4.5.5, hose shall
canform to the chanses in physical properties specified in ta.ble VIII as appli.
cable.

3.5.6 Resistance to coolant. When tested as specified in 4.5.6, hose
shell conform to changes in physical properties as specified in table VIII, as
applicable.

3.5.7 Rriction (adhesion). When tested as apecified in 4.5.7, the force
required to separate tube from cover or ply, ply frem ply, or cover from ply,
shall be not less than that specified in table VIII.

3.5.8 Lov-temperature flexibility.

3.5.8.1 Types I through IV. Hose specimens shall show no evidence of
cracks or breaks when tested as_specified in 4.5.8.1.

3.5.8.2 Type V. When tested as specified in 4.5.8.2, hose shall show
no cracks or brﬁ. .

3.5.9. Qzone resistance. Classes 2 and U hose covers shall be ozone resis
tant. After hose has been tested as specifiedinksgllorh'jgla as
applicable, the cover shall show no evidence of cracking.

3.5.10 M resista.nce. Grude A hose ghall be fungus resistent. After
being teated as spec +9.10, hose shall meet the requirements of 3.5.11.

3.5.11 Proof pressure. When tested as specified in k.5.11, hose shall
show no lea.kage.

3.9.11.1 Pulsat roof pressure. When tested as speci:l’ied in 4.5.11.1,
hose shall not bulge, separate, or show evidence of lee.kage

3.5.12 Resiat.ance to vibration (type V). When tes‘bed as specified in
k.5.12, typthosashallshownoleakage or other failure.

3.6 Marking for identification.

3.6.1 . Far types I through IV. Unless otherwise specified (see 6.2), each
piece of hose not greater than 30 inches in length shall be marked on the outer
surface in contrasting color, by stencil or printed type, with the following
mfmticn (more then one line my be used) )

h
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Federal stock number

"0zZ" (for ozome-resistant cover of class 2 or 4)
Fed Spec. ZZ-H-428

Type

Grade

Class (if cover and tube are of different classes,
both classes shall be incicated and separated
with a hyphen with cover class preceding tube
class) ) '

Manufacturer's name or trademark

Month and year of manufacture

Pieces of hose no greater than 4 inches in length may be identified by having

8 label carrying the required informetion -taped around the individual pleces of
hose in lieu of either of the above methods of marking. On pleces of hose greater
than 36 inches in length the marking shall be applied contimuously, using cne

or more lines of print, If necessary,. at intervals of not more than 36 inches.

3.6.2 Por type V. Unless otherwise specified (see 6.2), the cuter surface
of one or both E?%s of each hose shall be marked in contrasting color, by stencil
or printed type, with the following information:

Federal stock mumber

Nominsl size (ID)

"0z" (to denote ozone resistant cover of class
2 or lt)

Fed. Spec. 22-H-428

Grade and class

Manufacturer's name or trademark

Month and year of menufacture

3.7 Date of menufacture. Hose shall be not more than one year old vhen
submitted for acceptance. .

3.8 wWorkmanship. The workmanship shall be such as to produce hose free
from looseness of cover, exposed reinforcements (wire, cords, or fabric), cuts,
bruises, blisters, bréaks, pitting, wrinkles in cover, loose foreign matter and
excess mandrel lubricant, and any other defects which affect hose service-ability

P R g e YN

and appearance.
L. SAMPLING, INSPECTION, AND TEST PROCEDURES

L.1 Responsibility for inspecticn. Unless otherwise specified in the
cantract or purchase order, the supplifer is responsible for the performance
of all inspection requirements as specified herein. EXcept as otherwise speci-
fied in the cantract or order, the supplier may use his own or any other facili-
tles suitable for the performance of the inspection requirements specified herein, -

unlean disarnnroved by the Covernment. The Government regserves the richt to
Doroved by the Government. The rOovernmen egerves Lne right Lo

perform any of the inspections set forth in the specification where such inspec-
tions are deemed necessary to assure supplies and services conform to prescribed

requirements. :

15
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- h.2 Qualificetion inspection. Hose submitted for qualification (see 3.1,
6.4, and appencix) ehall be examined for the defects listed in 4.3.2.3 and then
the hose and platen press sheets shall be subjected to the applicable tests
specified for qualification in table IX.

L.2.1 Failure. Failure of a qualification test specimen to pass any speci-
fied test may be cause for refusal by the Government to canduct additional tests
until it has been proved to the satisfaction of the Government activity conducting
the test that the faults revealed by such test have been corrected.

4,3 Quality conformance inspection.

%.3.1 Sampling for hose.

4L.3.1.1 Nonmilitary.

L.3.1.1.1 Lot formation. Unless dtherwise specified in the invitation
for bid (see 6.2), the 1ot shall be formed as described in Fed. Test Method
Std. No. 601.

4.3.1.1.2 - Sempling for quality cenformence examination. Unless otherwise
specified in the E?VE{E'EIm Tor blds (see 5.2), the sample Tor examination inspec-
tion shall be taken as described in Fed. Test Method St4. No. 601.

b.3.1.1.3 Sampling for quality conformance testing. Unless otherwise
specified in the Eavhim Tor bid (see 0.2), the sample for tests shall be
taken as described in Fed. Test Method Std. No. 60l. Sampling plen B shall

be used except that for lot sizes of 50 to 1000 units the number of test units
under the first sample shall be 3 and the rejection number 2; under the second
sample the number of units shall be 3; and under the combined samples the number
of test uniis shall be 6, acceptance number 1 and rejection number 2.

¥.3.1.2 Military.

4,3.1.2.1 Lot formation. Unless otherwise specified (see 6.2), a lot
of hose shall conslst of one type, grade, size, and class ¢f rubber or rubber
combination, as applicable (see 3.3), confarming to the requirements of this
specification, from an identifiable production period from ¢ne manufacturer,
submitted at one time for acceptance. '

4.3.1.2.2 Sampl for quality conformance examination. Unless otherwise
specified, (see 6.5; ’ ge Government inspector Shall select & representative
sample from each lot in accordance with inapection level II of MIL-STD-105, .
for examination inspection purposes.

4.3.1.2.3 Sampling for quality conformnce testing, Samples for testing
shall be selected in accurdiance with inspection level 6-k of MIL-STD-105.

h.3.2 Examinatian inspection.

16
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u.3.2.'1 Nmmiliﬁary. Each unit in the sample for examination inspectiom
(see 4.3.1.1.2) eball be Inspected for construction, marking and workmenship.
Dimensional mes.surementa shall be made as specified in Fed. Test Method Std.
No. 601.

1} 3.2.1.1 Length. The length shall be determined as described in method
2411 of Fed. Test Meﬁod Std. Ho. 601. .

4.3.2.1.2 Dismeter. The average diameter shall be determined as described
in method 2221 or 2231 of Fed. Test Method Std. No. 601, except that two sets
of two measurements, as applicable, shall be made om each test unit. If method
2231 15 used, methoda 2341 and 23'51 shall be used for d,etermini.ng the inner and
outer circtmxferencea respectively

L.3.2.2 Military.

L4.3.2.2.1 Acceptable quality levels. Each sample hose selected in accordance
with paragraph h.T.ITB.a 1T be examined for characteristics listed in the
classification of defects in 4.3.2.3 to determine conformance to (AQL) on the

basis of percent defective.

Classification _ AQL
MajJor 2.5
Minor. 4.0

k.3.2.3 Classification of defects. Using MIL-STD-166 as a guide for examin-
ation purposes, defects shall be classified as follows:

17
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Classificaticon of defects )
Categories Defects = Method of
inspection
Critical None defined
Ma jor: AQL 2.5 percent
101 Dimensions not within specified Standard in-
tolerances (see 3.4.2, 3.L.3, spection equip-
3 h k) ment
102 Incorrect cover thickness (see " Standard in-
3.3.5) spection equip-
ment
103 Nonuniform thickness of cuffs Standard in.
’ Bpection equip-
ment
104 Illegible, improper, or miss- Visual
ing marking (see 3.6)
105 . Foreign matter .or mandrel lub- Visual
ricant in inner tube (see 3.8) :
106 Looseness of cover (see 3.8) Visual
107 Exposed reinforcements (see 3.8) Visual
108 Cuts and bruises (see 3.8) Visual
109 Breaks (see 3.8) . . Visual
110 _Blisters {see 3.8) R . Visual
111 Pitting (see 3.8) " Visual
 Minor; AQL 1.0 percent : .
201 . Wrinkles in cover (see 3% 8) " Visual

4.3.3 Testing inspecticn.

k.3.3.1 Quality confarmance tests. Each test unit in the sample specified
in %.3.1.1.3 and §.3.1.2.7 aball be subjected to the applicable tests shown
in table IX, using an AQL of 6.5 on the basis of percent defective.

18
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4.3.3.1.1 Failure. Failure of the samples to pass inspection or any
quality conformance test shall be cause for rejection of the lot represented.
A test may be repeated &t the request and expense of the contractor, in vhich
case twice the criginal number of especimens shall be tested. Fallure of eny
of the retest specimens shall Be ccnsidered cause for reJection of the entire
lot.

h.3.4 Sampling for ckagingand king. " In lieu of the qualityassumce
»ﬁrcvisians spec MIL-H- paregrephs, L. 3 1 through
362andpa.regraphsh513a.ndh51h shall apply.

k.3.4.1 Lot formation. A lot shall comsist of all packs prepared for
shipment in accordance with one level (see 5.1), from an jdentifiable productionm
period, from one mamufacturer, submitted at cne time for acceptance.

4.3.4.2 Sampling for quality conformance examination. Sampling for exami-
nation shall be performed In the manner specified in L.3.1.2.2..

AT

4.3.4.3 Su.ggling for quality conformance teetmg When MIL-B-775 specifies
packaging of the hose, one packhge and one complete pack shall be selected:

vhen packaging is not specified, only cne coamplete pa.ck ehall be selected :t‘rom
each lot.

4.3.5 Examination inspection for packsging and packing.

k.3.5.1 Acceptable quality level. Each sample selected in accordance
with 4.3.4.2 shall be m for conformance to the following acceptable qual-
ity levels (AQL) on the baais af percent defective:

Clasaif:lcatiun . AQL
Major 2.5
Minor . k.o

4.3.5.2 Clasaification of defects. For exa.mimt'im;mn'poaes; defects
shall be classified as follows: '
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Classification of defects
Categories ‘ ' DeTects : Method of
: inspection
Critical None defined B
Major: -AQL (2.5 percent)
101 Parts improperly cleaned (see Visusl
5.1)
1lo2 Improper wrap (see 5.1.1) Visusl
103 Wrep improperly secured (see Visual
5.1.1)
| 0k TImproper interior container Visual
‘ (see 5.1.1)
105 Improper exterior caontainer Visual
(see 5.1.1)
106 Exterior conteiner improperly Visual
sealed (Bee 5.1.1)
107 , Hose coiled in an unsafe dia- " Yigual
meter (see 5.1.1) :
108 Illegible marking (see 5.1.1) Visual
109 Incorrect marking (see 5.1.1) Visual

Minor: ‘ None defined

k.3.6 Testing inspection for packages and packs.

4.3.6.1 Quality conformance testing. When level A or B 1s specified (see
5.1), the semples Selected in accordance with k.3.4.3 shall be tested as speci-
fied in L.5.13 and L4.5.1h. :

4.3.6.2 Failure. Failure of the package or pack to pass any specified
test may be csuse for the Government to refuse to accept the iot until it has
been proved to the satisfactiom of the Gavernment that the faults revealed by
the teat have been corrected.

L.k Control tests.

L.k.1 Sampl for control tests of hose with class 2 or class L cover.
Two-foot lengths 5% Eose with class 2 or class I cover 'sm be selected and
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subjected to the applicable tests shown in table IX. The first sample shall
be teken at or near the start of production and thereafter as deemed necessary
by the Government. ’

L.4.2 Failure. Failure of the control sample to pass any test ehall result
in discontinuBnce of acceptance by the Government.until evidence satisfactory
to the Government has been submitted by the contractor that corrective action
has been teken to eliminate the condition that ca.used the fajlure. .

lh5 Test procedures. Except as otherwise specified herein, tests shall
be made in the ambient air temperature specified in Fed. Test Method Std. No.

601.
4.5.1 Burst pressure. To determine eonformance to 3.5.1, hose test specilmen
shall be subjected to the burst pressure test epecified method 10011 of Fed.

Test Method Std. No. 601. Lengt.h of the type V hose specimen sha.ll be 2k inches.

4.5.2 Durometer hardness. To determine conformance in 3 5.2, & test speci-
men from the tube of the hose being tested shall be subjected to the durcmeter
hardness test specified in method 3021 of Fed. Test Method Std. No. 601.

4.5.3 Tensile strength and elongation. To determine conformence to 3. 5.3,

[ ey b e . s e P -~
ta gtr h‘l‘.l. o A =l mtim t'cs]‘-‘a b 11 \Ge cmﬂ-ncted 4n ﬁncwnhﬂﬂnce ‘i"i‘l-ﬁh

methods 411) &nd 4121 of Fed. Test Method Std. No. 601. Tube and cover test
specimens ehall be taken from cne or more samples of hose being tested. If cover
sample 18 less than 0.031 inch in thickness, sa.mple ehall be taken from the
platen press sheet for testing.

k.5.4 Resistance to heat. To determine conformance to 3.5.hk, hose shall
be subjected To the aging tests specified in either method T221 or method 231
of Fed. Test Method Std. No. 601, at the applicable temperatures and for the

nariods of time shoun in table VITI. Test gpecimens ghall he taken as specified

P e = T A L] hmad ] '&‘.J. N W p o  —

in l"o5 -3

L.5. 5 Resistance to oil. - To determine conformance to 3.5.5, specimens
of classes 1 and 2 tubes and c¢overs shall be subjected to the tensile strength
portion of the Lmmersion test specified in method 6111 and the volume change
test specified in method 6211 of Fed. Test Method Std. No. 60l. Immersion shall
be for 70 hours at 212%. The test liquid shall be medium 3, specified in method
6001 of Fed. Test Method Std. Ko. 601.

L.5.6 Resistance to coolant. %o determine conformance to 3.5.6, tube
specimens shall be subJected to the immersion tests specified in methods 6111
and 6211 of Fed. Test Method Std4. No. 60l. Immersicn period during the tests
shall be 70 hours and the ligquid shall be meintained at the boiling point under
8 water-cooled, reflux confenser. The immersion liguid shall be as follows:

1/3 by volume, distilled water
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1/3 by volume, alcahol (special denatured grade No. 1)
conforming to the requirements of the Appendix to
Regulations No. 3, Formulac for completely and
specially denatured alcchol, issued by the U. S.
Treasury Department, Bureau of Internal Revenue

1/3 by volume, ethylene glycol (refined grade) ccn-
forming to the following:

AC141LY =eomeme-c-ms-—n- Not more than O. reent
acetic acid |
Specific gravity ------- 1.1150 to 1.1i58 20C.

COlOT =wcrececcacacan- ~- Water white

Boiling renge (760-MM pressure):

above 210%. ceeeamm=a -- None

above 190 . ceememoaace Ncne

below 195% . —emmmmn- me- 5 percent maximm distillation

below 202°%C. —cemcccana- 95 percent minimum distillation
Vater ccccecacaacccccaaaa. ~= Not more than 0.5 percent by

. welight
ABh cecacaa N Rot more than 0.005 gram per
’ 100 cubic centimeters

Color mucccmccccanmmeeemmm—a y_11r1 nonreaidnnl
Average weight wecemccaua-a - 9. 28 pounds per gallon at 20%.

4h.5.7 Friction edhesion). Hose epecimen shall be subjected to the frictiom
teat specif e of Fed. Test Method Std. Fo. 601 to determine con-
fc‘u“"mﬁ ce ia 3 * 5 - T. .

4.5.8 Low-'i‘lemgmture flexibility.

4.5.8.1 Types I through IV. To determine conformance to 3.5.8.1, & ane-
inch section of hose of m circumference shall be placed in a cold ox and held
for 5 hours at minus 65° 4 2%. for grade A hose and st minus k0O £ 29, for grade
B hose. The cooling medium shall be air. While still at the spec :l.ed temperature,
the specimen shall be compressed between 2 parsllel plates to 50 percent of its

n‘l"h:r"‘nll‘ ingida diamater., The 'l'nﬂ'l"lha fixture shall he in the ¢0ld box Auring
e WA [=1e S W R AL Ll

the entire test.

4,5.8.2 ¢ V. To determine conformance to 3.5.8.2, one ccmplet.e hose

shall be  condit ror'jhoursatatemperatumod.’6‘j°£2 . for the grade
A hose and at minus Lo° J 2%. for the grade B hose. Whﬂ.est.ﬂlatthiatemp
erature, the specimen be bent over a curved surfa.ce having & radius equal

to cne and one-half times the ocuter diameter of the hose. Bending shall be at
"the rate of 13 to 18 Gegrees per secand. Specimen ghall then be stmightened

nn‘ ‘\nn# -ln +*hae rvvvamemdidea A4onmnd d o Al Anwma Acvumrad mirvelo ma deln o s e
Wik W VUL WVMLAAWVS L Ve Wdd G ULw U'c‘ VLG DG LWL YOU DU L OAC ﬂll u‘: DOLES ‘uw

of speed. Time consumed in bend:lng shall be held, as far as possible, to a maximum
of thirty seconds.
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4.5:9 Ozcne resistance .

k.,5.9 1 Preparstion of specimens.

L.5.9.1.1 Tmes I through IV hose. Hoses with classs 2 or class L cover:
only shall be tested. Cover shall be removed from tube and buffed to 0.075
0.005 inch thickness if necessary, or to smooth surface on thin covers. Duplicate

specimens shall be cut out from buffed cover stock with a 2-inch, T50 dle. The

T50 specimens (two together) ehall be inserted in a 2-1/4-inch wide slotted, aluminum
holder designed to obtain 12.1/2 percent specimen elongatiem.

4.5.9 1.2 Type V hose. Hose with class 2 or 4 cover only shall be tested.
A specimen 3/4-inch wide and & inches long shall be cut from the platen press
gheet of hose cover (see 4.2.2) and attached to & specimen holder such as shown
in method T311 of Fed. Test Method Std. No. 601. Specimen shall then be elmng-
ated 12-1/2 percent.

4.5.9.2 Procedure.  The test specimens, while still elongated, shall be
conditioned for 55 minutes in air at room temperature and then placed in & test
chanber, meintaining air mixed with ozane, in the proportiom of 50 £ 5 parts of
ozcne per 100,000,000 parts of atmospheric air by volume. The Spec shall
e expossg to the mixture of ozone and air for 168 hours, at a temperature of
100° £ 2%. At the end of the 168-hour period, the specimen shall be examined
under 9 power magnification to determine conformance to 3.5.9.

4.5.10 Fungi resistance. To determine conformance to 3.5.10, grade A hose
shall be tested in accordance with MIL-F-13927, after which it shall be subjected
to the teat specified in L.5.11. :

4.5.11 Proof pressure. To determine conformance to 3.5.11, hose speci-
men shall be subjected to the test for proof pressure specified in method 10211
of Fed. Test Method Std. No. 60l. Proof pressure shall be 1/2 of the burst velue

for similsr size hose shown in table II.

. Iy

4.5.11.1 Pulsating proof pressure. To determine conformance

ck

- 2 £ 11
. (%4 Jo?oJ—L-l,

the hose eshall be tested as specifled in method 10211 of Fed. Test Method Std.

. No. 601. Lengths shall be as specified on applicable drawings, and the pressure

shall be 40 psi applied internally at pulsating intervals of 5 seconds (2 seconds
"an" and 3 secands "off") for 15 minutes.

4.5.12 Resistance to vibratiom.

4.5.,12.1 Test specimen. Type V hose anly ehall be tested. Each specimen

sha.oll cgsist of a 24-inch long hose which bas been conditianed for 24
80~ £ 9°F. '

4.5.12.2 Procedure. The specimen shall be installed on the vibratim equip-
ment in & manner incorporating a 90-degree bend In the hose specimen. . Vibratiom

of the specimen shall be for 50 hours at 30 £ 10 cycles per secad (cps) at
1/b-inch double samplitude, and in &n smbient air temperature of 80° £ 9%F.
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During the vibration period, water shall be circulated through the specimen at
a pressure equal to 1/4 of the burst value for similar size hose shqwn in table
II to determine canformance to 3.5.12.

%.5.13 Packnging test. To determine canformence to method of packaging
specified in MIL-E-779, package shall be subjJected to the test aspecified
in MIL-P-116 for the method of packaging used.

I'
:
1
,
;
:
]

S.1h Packing test determine conformance to DewiCa O paciing

wes% To c ’
Bpecified in MIL-H-T75, E level A packs shall be sub ect.ed to the interior packing
test of MIL-STD-1186. Level B packs shall be subjected in the same test, except
the height of the drop shall be 75 percent of the height of the drop apec:l.fied
therein.

ry

2. PREPARATION FOR DELIVERY

2.1 Packaging and packing. Packaging shall be level A or C and packing’
shall be levels A, B, or C a8 specified, (see 6_2\

bt J =~

5.1.1 W. Cleaning, packaging, and packing shall con-
form to MIL-H-T775. en a8 specified in 4.5.13 the package shall meet
the requirements specified in MIL-P-116 for the method of packaging used. When
tested a8 specified in Y4.5.14, level A packs shall meet the requirements of the
interior packing test of MIL-STD-1186. Level B packs shall meet the requirements
of the same test, except the height of the drop ehall be 75 percent of the height
of the drop spec:l.fied therein.

5.1.2 Marking.

5.1.2.1 Civil asgencies. 1In addition to any special marking required by
the contract &W—aﬁ&d—ppﬁg cantainers shall be marked in accordance with
Fed. Std. No. 123.

2.1.2.2 Military activities. In eddition to any special marking required
by the contract or order, shipping containers shall be marked in a.ccozﬂance with
MIL-H-T75. :

6. NKOTES

6.1 Intended use. The hose covered by this specificaticn 18 intended for
the following uses: ’ .

(a) Types I and IT hose are primarily intended foo .severe
sexvice such as on heavy-duty, military and commercial
trucks, military combat vehicles, and off-the-roed,

anis wwlde -u-—-rl-— o snmn lf mecme e i

SalWO-MoViNg equUipIen «

(©) Type III hose is intended for normel service in passen—

' ger cars and light trucks.

(c) Type IV hose 1s intended for connecting hot water heatera
to the coolant-circulating systems of ground vehicles.
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(d) Type V hose is intended for use in engine-coolant systems
in passenger cars, trucks, militery-cambat vehicles and
off-the-road earth-moving equipment, usually to replace
faulty hose of other types.

6.1.1 Other uses. The applicable provisicns of this specification may

be used in the procurement of coclant system hose required for installation on
industrial or marine engines,

. 6.2 Ordering data, Purchasers should select the preferred options per-
mitted herein and include the following information in procurement documents:

Ea Title, mmber, and date of this specificatim.
b) Type a.nd grade of hose, and class of rubber required
{see 1.2, 1.2.1, 12.2 6.3, and 6.7).

(c) Sizeendlengthrequmd(see3hl 3.4.4, and
table II).

(4) If marking other than specified for types I through
IV is required (see 3.6.1).

(e) If marking other than speci.fied for type V is re-
quired (see 3.6.2).

(£) If lot formtion (nonmilitary) for sa.mﬁling for hose
other than specified is required (see 4.3.1.1.1).

(g) - If sampling for quality canformence examination
Ena:milita.ry) other than specified is required

see 4.3.1.1.2).

(h) If sampling for quality conformance testing (ncn-
military) other than specified 18 required
(see 4.3.1.1.3).

(1) If lot formatiom ( m:l.lita.ry) for sampling for hose
other than secified is required (see 4.3.1.2.1).

(J) 1If sampling for quality canformance examination
(mili1):a.ry) other than specified i1s required (see 4.3.
1.2.2

(k) If sampling for quality conformence testing (military)
other than specified is required (see 4.3.1.2.3).

(1) ?electia): of applicable level of packaging and packing

see 5.1

6.3 Classes. The classes, as specified in 1.2.1, are deacr:ﬁ:ed. generally
as follows:

Class 1 - Compounds having low volume swell in petroleum
hydrocarbons. These campositims are normally
mde from copolymers containing acrylonitrile.

Class 2 - Compounds having medium volume swell in petro-
leum hydrocarbons and having ozane-resistant
properties. These compounds are normally made
from polychloroprene as the base materisl.
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Clasas 3 - Compounds that are nonoil-resistent. These
compounds are normally made from natural, reclaimed
or synthetic rubber, or mixtures thereof.

Class L - Coampounds having high-temperature-resistant end
ozone-resistant properties. These campounds
normally are made from a copolymer of isoprene
and isctutylene.

6.3.1 Classes. Comparable classes described in MIL-STD-L17(Ord) are as
followa:
72.-H-428¢ MIL-STD-417(0rd)
Class 1 Class SB (Suff:br.es E3 end E 5)
Class 2 Class SC (Suffixes C] and 1:.3)

Class 3 Class RN/RS
Class 4 ~ Class RS (Suffixes A; and Cp)

6.4 Qualification. With respect to products requiring qualification (see
3.1, 4.2, and appendix), awards will be made only for such products as have, prior
to the time set for opening of bids, been tested and approved for inclusiom in
the applicable Qualified Products List whether or not such products have actually
been so listed by that date. The attention of suppliers 1s called to this require-

— e e Py Ry Mg, [Ty | vt s den Imseta *ha ecvwmafiindn dhod dhasr mEoama

NV, iU BEUL G Wen's are Wurgeu I-U m;ﬂl&c O ONAVE wie y;wd\.w vioy v Wity y;wyusc

to offer to the Federsl Government, tested for qualification.in order that they
may be eligible to be awarded ccntmcts or orders for the products covered by
this specification. The activity responsidle for the Qualified Products List
is Headquarters, U.S. Army Tank-Automotive Command, Warren, Michigan l48090._

6.5 Military hose. Types I through IV grade A, classes 2 and U4 hose,in
any applicsble cambination of type and cless (see tablea I and II), and type v,
grade A hose (see MS 51008), are intended to be used for military service.
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6.6 Classification cross reference. The following is a cross reference-
of the classification of ZZ-H-L20c and this revision.

7Z-H-B26c This specification
17 Dec. 1964 _ ZZ-B-428d

Type Grade ~Ciaas Type Grade T
I A 2 I A 2
(Not Applicable I A [
(Kot Applicable I B 1
I B - 2 I B 2
I B 3 1 B 3
I B L 1 "B b
11 A 2 11 A 2
(Nut Applicable) 11 A L
II B 1 II B 1
II B 2 11 B 2
II B 3 11 B 3
(Not Applicable) IT B H
I11 .\ 2 1 A 2
I A L ; A L
(¥ot Applicable) T. B 1
III B 2 I B 2
III B 3 I B 3
111 B L I B b
v A 2 1L A 2
v A L I1 A L
(Not Applicable) II B 1
v B 2 II B 2
w B 3 II B 3
Iv B L II B L
v A e 111 A 2
v A Y III A . y
v B 2 I1I B 2
v B 3 III B 3
v B L IIT B [
V1 A 2 v K 2
VI A L v A L
vI B 2 v B . 2
VI B 3 v B -3
vI B b v B L
VII A 2] v A -2
VII A 3 v A 3
Vi1 B 1 V- B 1
VII B 2 v B 2
VII B 3 v B 3
VI B L v B 4
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6.7 Certain provisims (table III tolerances on straight hose) of this
specification are subject of international standardization sgreement (RATO STANAG
NO. 4043 and ABC-Army-STD-133). When amendment, revisian, or cancellation of
this specification is proposed, the departmental custodians will inform their
respective Departmental Standardization Offices so that the appropriate action
may be taken respecting the internatiommal agreements cancerned.

MILITARY CUSTODIANS: Preparing activity:
Army - AT _ ' Army - AT
Ravy - YD
Reviewver interest: Civil Agency Coordinating Activities:
Navy - YD DQr-ACQ
DSA-CS GSA-FSS
- HEW-FEC
User interest: ' HASA-JFK
Army - MJ . TREASURY - IRS
USDA- ARS
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APPENDIX

10. SCCPE

10.1 This appendix covers by types, the requ:l.rements for submittal of
hose for qualification. '

20. Submittal plans.

20.1 Types I thr% IV . For each type and grade of straight hose and
class of rubber turer wishes to qualify (see 3.1, 4.2, 6.4, 30, and
table X), he sha.ll submit 18 feet of hose _and aix platen press sheets (three each
of tube and cover). Each sheet shall be 6 by 6 by 0.075 £ .005 inches. Platen
presa sheets shall be certified as having come from the same batch as the tube
and cover of the hose spubmitted and as having & curing time equivalent to that
of the finished products. When curved hose is being subtmitted for qualificatiomm,
pleces of curved hose equal to 18 feet shall be furnished. Hose submitted shall -
be representative of that intended to be furnished under camtract by the mami-
facturer.

20.2 Tm\those. For eachgradeandsizeoftypev hose and class of

| e ~td o Y
rubber the manuracturer wishes to q,uu-.l..uy \SCC J--L, "“OGﬁ U"" JV’ and table XI’

he shall submit & sample consisting of eight complete 2 :lnch lengths of hose,
and six platen press sheets as specified in 20.1.

30. SPECIAL PROVISIONS FOR ESTABLISHING QUALIFICATION.

3.1 Qualificatiom of types, gredes, classes, and sizes of hose tabulated
under "Hose qualified" in table X, submitted by one manufacturer, will be recog-
nized as establishing qualificaticn of the applicable types, grades, classes

A n’lnga A‘P 'haan AP *ha anma mnn"ﬂnh1‘am +ohilatad imdar "thial {Pinatdrn an_
alid ZLaSs OoC UL WS oouss deafiuis Ly varual Lol MDLCS willis il LB VAR 8=

tablished for" in table X.
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Table X - Establishing qualification
Hose qualified Quantity for test Qualification est. for
Type Grede Classes Size* _ ‘fypes Gredes Classes ~ Size
I A 2 11/2 18 feet I Aand B 2,4 All sizes
I B 1,3 11/ 18 feet I B 1,2,3,4 All sizes
IY A 2,k 11/2 18 feet II AandB 2,4 All sizes
I B 3 11/2 18 feet 11 B 1,2,3,4 All sizes
IIT A 2,4 11/ 18 feet IIT AendB 2,4 All sizes
III B 3 11/ 18 feet IIT B 3 All sizes
Iv A 2,k 5/8 18 feet IV AandB 2,4 All sizes
v B 3 5/8 18 feet v B 3 All sizes
v A ,3 21/2 8,24 inchpes. V AeandB 2,3 All sizes
v B S 21/ 8 2k<inch pes. V B 1,L All sizes

#*Submittal of any other

activity.

U. S. GOVERNMENT PRINTING OFFICE

Bize 8hall be subject to the approval of the quallifying

: 1974 0 - 5&&-610/1666 .

Orders for this publiecation are to be placed with Genersl Serv.tces Adminl-
stration, acting as an agent for the Superintendent of Documents.

Price 30 cente each.

30

See gection .
2 of this specification to obtain copies and other documenis referenced herein.




