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application to the Commission for appro
priate action.

* * * * *
(b) The Chief and the Deputy Chief 

of the Field Operations Bureau are au
thorized to declare that a state of gen
eral communications emergency exists 
and to act on behalf of the Commission 
pursuant to the provision of § 97.107 of 
this chapter with respect to the opera
tion of amateur stations during a state 
of general communications emergency.

[FR Doc.73-24110 Filed 1(1-12-73;8:45 am]

Title 49— Transportation
CHAPTER V— NATIONAL HIGHWAY TRAF

FIC SAFETY ADMINISTRATION, DE
PARTMENT OF TRANSPORTATION  

[Docket No. 71-18; Notice 3]
PART 571— FEDERAL MOTOR VEHICLE 

SAFETY STANDARDS
Non-Passenger Car Tires

This notice establishes a new Motor 
vehicle safety standard No. 119, New 
pneumatic tires for vehicles other than 
passenger cars, 49 CFR 571.119, which 
specifies performance and labeling re
quirements for new pneumatic tires de
signed for highway use on multipurpose 
passenger vehicles, trucks, buses, trail
ers and motorcycles manufactured after 
1948, and which requires tread wear in
dicators in tires, and rim matching in
formation concerning those tires.

Notices of proposed rulemaking on this 
subject were published on August 5, 1971 
(36 FR 14392), and July 8, 1972 (37 FR 
13481).

The July 1972 notice proposed that, in
stead of including the voluminous “tire 
tables” of tire size designations, maxi
mum loads and inflation pressures, and 
dimensions in the standard, the manu
facturers continue as at present to use 
the industry association tire and rim 
manuals for the purpose of product 
standardization. Since the only tire 
characteristics relevant to the safety 
performance tests of the standard are 
general tire type, speed restrictions, 
maximum load rating, load range, and 
rim diameter, all of which are readily 
available or labeled on the tire itself, the 
tables are not necessary for the per
formance requirements. To prevent these 
private associations from having ulti
mate regulatory power over individual 
manufacturers, a provision was included 
in the proposal by which a manufacturer 
who wished to differ from the values in 
the association tables could do so by pro
viding separate information to the 
NHTSA, to his dealers, and to the public 
upon request. To prevent the under
rating of tires of an established size des
ignation, another provision would pro
hibit the assignment by a manufacturer 
of a maximum load rating to a particular 
tire size designation that is lower than 
the load rating already published else
where for that tire size designation.

Many domestic tire manufacturers ob
jected to lack of tire tables on the 
grounds that it in effect endorsed non

standardization of tire specifications. 
They and some representatives of the 
trucking industry speculated that there 
might be danger of mis-match arising 
from the production of tires whose di
mensions deviate substantially from the 
published dimensional specifications for 
tires of that size designation. Several of 
the. domestic manufacturers recom
mended inclusion of the (American) Tire 
and Rim Association tables in the stand
ard because of the experience that do
mestic manufacturers have with road 
conditions in the United States.

Other manufacturers, however, sup
ported the deletion of tire tables for sev
eral reasons. They argued that a single 
standàrd would discourage innovation in 
tire design and suggested that the com
plexities of selection and maintenance of 
truck tires could not be reduced to a 
single table of values. They asserted that 
standardized new-tire dimensions do not 
eliminate the need to measure tires for 
proper dual matching, because tires wear 
differently in use and thereafter rarely 
match new or used tires of the same size.

Upon consideration of all relevant in
formation, the NHTSA has concluded 
that the position taken in the proposal 
is sound, and it is adopted in the rule. 
The inclusion in the Code of Federal, 
Regulations of load-inflation and dimen
sion tables for every road tire sold in 
this country (they presently are included 
in Standard 109 only for passenger cars) 
would be a vastly cumbersome process, 
not only in its inception but as a con
tinuous maintenance task. The NHTSA 
finds no justification at this time for 
undertaking to monitor substantively 
the manufacturer processes and testing 
that lead to the continual changes in the 
standard association tables, so its func
tion in this regard would be largely cleri
cal. The point is not, as the (U.S.) Rub
ber Manufacturers Association asserted, 
primarily one of “administrative conven
ience” . It is that no justification has been 
found for locking both the government 
and the world tire industry into a re
strictive and unwieldy system by which 
the Code of Federal Regulations is 
formally amended every time a manu
facturer decides to add a tire size, or 
change the load rating or dimensional 
specifications of one of its tires. There 
are many reasons to avoid over-regula
tion; “ administrative convenience” is 
among the least of them.

This agency has no intent to dilute 
the standardizing function of the trade- 
association table systems that presently 
are used to provide necessary tire and 
rim information to dealers and users. 
These systems monitor the safety aspects 
of tire dimension and load rating satis
factorily now without government regu
lation, and the NHTSA expects that they 
will continue to do so. No evidence has 
been presented of under- or over-sizing 
of tires that would warrant the institu
tion of a massive government regulatory 
program in that area. If such a practice 
should arise in the future to a degree 
that constitutes a public hazard, the

NHTSA has ample authority to deal with 
it specifically, as a safety-related defect, 
and prospectively, under its rulemaking 
powers.

The argument that the agency should 
include only the domestic Tire and Rim 
Association tables, thereby requiring for
eign tire manufacturers to build tires 
under the specifications, and presumably 
the approval, of the domestic associa
tion, is found to be without merit. The 
wording and the legislative history of the 
National Traffic and Motor Vehicle 
Safety Act show a dear Congressional 
intent to give evenhanded treatment to 
domestic and foreign manufacturers of 
motor vehicles and equipment, and this 
has always been the policy of the NHTSA. 
This agency has no evidence that foreign 
associations or manufacturers lack the 
information necessary to produce safe 
tires for the American market.

Finally, the argument that the agency 
could or should by some means prevent 
“proliferation” of new tire sizes is with
out substance. No concrete justification 
has been presented for attempting to 
limit the introduction of new tire sizes, 
and to date no significant safety prob
lems have been found caused by the ad
dition of new tire sizes. The NHTSA as
sumes that the competition and con
sumer demand forces of the private sec
tor will operate as in other areas of our 
economy, to produce a satisfactory prod
uct population.

The criteria for tire failure in the 
endurance and high speed laboratory 
tests have been substantially modified 
from those of the proposal in response to 
comments to this docket and Docket 
71-10, Notice 2 (37 FR 19381, Septem
ber 20, 1972), which proposed identical 
changes in the passenger car tire failure 
criteria. This regulation adopts the same 
failure criteria as were adopted in final 
form for passenger car tire tests on Sep
tember 28,1973 (38 FR 27050) and relies 
on several new and revised definitions 
found in Standard 109. The preamble to 
the passenger car tire amendment fully 
explains the modifications made, and it 
is only noted here that the changes are 
substantially in agreement with manu
facturers’ requests to specify the tire 
failures with particularity. A pre-test in
spection has been added to discover fail
ures in construction evident without 
dynamic testing. Additionally the re
quired air pressure following the test nm 
has been raised to 100 percent of the 
original pressure.

Several comments questioned the in
clusion of all non-passenger car tires in 
one standard, pointing out that tire 
design differs radically to optimize desir
able characteristics for each vehicle type 
and application. However, this standard 
does not attempt to measure the optimum 
characteristics of each type of non-pas
senger tire. This standard only estab
lishes minimum performance character
istics which any type of tire must satisfy 
to be safely used on public highways. Pas
senger car tires have been subjected to
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such a standard in the past and this pro
posal extends a comparable minimum 
standard to all other tire types designed 
for highway use. The requirements recog
nize the design differences between tire 
types by establishing different test values 
for different tire types, size, construction, 
load ranges, and speed restrictions.

Comments to the docket requested 
physical tolerances and related accom
modations for test purposes. These arise 
from misunderstanding of the legal na
ture of the safety standards, which are 
performance levels that each vehicle or 
item of motor vehicle equipment must 
meet, and not instructions for manu
facturer testing. The temperature con
ditions for tire testing have been re
worded to reflect the legal meaning and 
the NHTSA testing practices relative to 
tire standards. The proposed standard 
would make clear that the tire must be 
capable of meeting the requirements 
when tested at any ambient temperature 
up to 100° P. The legal significance of 
this requirement is explained in a gen
eral provision of Part 571, § 571.4, Ex
planation of usage. In NHTSA compli
ance testing, the ambient temperature 
would be maintained in a range between 
90° and 100° F., and any test failure 
under those conditions would be con
sidered a failure to meet the standard. 
Manufacturer testing should be directed 
at proving the tire’s capability in the 
exercise of dUe care, by testing under 
conditions at least as adverse as any that 
could be established in accordance with 
these procedures.

The trucking industry questioned the 
advisability of labeling maximum infla
tion and load rating on the tire because 
it appeared to prohibit the adjustment 
of pressures to road conditions. The pur
pose of the labeling is to establish test 
values for the tire and to warn the user 
of the tire’s maximum capabilities. The 
label does not prohibit adjustment of 
prèssure to suit road conditions or pre
vent a manufacturer from recommending 
other inflation-load combinations on the 
tire or in accompanying literature to suit 
specific circumstances.

European manufacturers objected to 
the requirement that load rating be in
dicated by a “load range” index not in 
world-wide use. The primary purpose of 
the load range index is to indicate cate
gories of strength within the size desig
nations, for user information and test 
purposes. It should be understood that 
a manufacturer may use whatever ad
ditional systems he chooses to indicate 
his assessment of tire strength. Informa
tion such as metric equivalents and ply 
ratings, for example, may bq added to 
sidewall labeling as long as the required 
information appears in the required for
mat on the tire.

Several manufacturers suggested that 
labeling appear on only one side of a tire 
when both sides of the tire, as mounted, 
will be available for inspection. Accord
ingly, motorcycle tires must now be 
labeled on one side only, but the in
accessibility of both sidewalls on trucks 
and bus tires for visual inspection pre-
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eludes one-sidewall labeling of these 
categories.

Despite this inaccessibility, however, 
the identification code appears on one 
sidewall only, because placing the ID slug 
in the upper half of a hot process mold 
is a difficult and dangerous operation. 
In response to another labeling request, 
the DOT symbol must not be placed on 
the tire before the effective date of the 
standard.

Several manufacturers argued for 
greater design freedom in the placement 
of treadwear indicators because the pro
posed locations could generate useless, 
arbitrary information when applied to 
“lug” tread designs. In response, tread 
“groove”, “width”, and “ depth” have 
been defined so that the treadwear indi
cators are placed to indicate wear in that 
portion of the tread which contacts the 
ground.

Several comments on the endurance 
requirement requested lower test loads 
and speed to approximate actual driving 
conditions on flat surfaces. The NHTSA 
does not utilize the laboratory test wheel 
to simply approximate road conditions 
but rather to apply strictly controlled 
amounts of stress to moving tires over 
long periods in order to measure a mini
mum level of performance. Industry test
ing established these values and they 
have been independently verified in 
NHTSA’s Safety Systems Laboratory as 
an accurate gauge of tire endurance. An
other manufacturer expressed confusion 
about the appropriate endurance test 
standards for mining and logging tires. 
These tires are generally speed-restricted 
tires and should be tested in accordance 
with the values established in Table HE 
for all other speed-restricted tires.

In response to another comment, it 
should be noted that test accuracy also 
requires a standardized test wheel diam
eter, because the wheel’s curvature di
rectly affects a tire’s ability to absorb 
'strain.

Several manufacturers requested elim
ination of the pressure reading following 
the 47-hour run so that they could run 
the tire to destruction in accordance with 
industry test practices, without stopping 
to make the measurement. This request 
cannot be granted because the new pro
cedures for evaluating tire failure neces
sitate stopping after the run to inspect 
the tire, in addition to stopping to take 
a pressure reading.

Comments raised the validity of the 
strength test when applied to tires incor
porating recent innovations in tire de
sign. It appears that recent changes in 
the construction of passenger car tires, 
especially the addition of belts under the 
tread, have tended to make the strength 
test specified in Standard 109 obsolete 
(38 FR 1055, January 8, 1973). However, 
the construction of non-passenger tires 
permits accurate measurement of tire 
strength without the “bottoming out” 
problem noted in the comments, if the 
proper plunger size and breaking energy 
value are used. A differential in breaking 
energy value between tubed and tubeless 
tires accommodates the smaller dimen

sions of the newer tubeless configurations 
that replace tube tires of the same load 
range. The “light truck” category accom
modates the different design and con
struction materials which manufacturers 
use in these tires designated for tins spe
cialized service. The NHTSA does not 
agree that lower breaking energy values 
should apply to tires under 7 inches-in 
section width as suggested in one com
ment, because these tires are no smaller 
than typical passenger care tires sub
jected to similar testing and similar con
ditions on the highway. In response to 
another comment, the NHTSA has con
cluded that differences in the construc
tion of steel-belted tires are not suffi
cient to justify lower energy values in the 
plunger test similar to those extended 
to rayon tires.

Objections to the high speed perform
ance requirements questioned the test
ing of all light tires (load ranges A, B, 
C, and D) under the same high-speed 
conditions. The NHTSA has eliminated 
speed-restricted tires from the require
ment but will maintain high-speed re
quirements for all motorcycle, trailer, 
and truck tires. While it is true that 
these tires are especially constructed for 
their purpose and often are mounted on 
vehicles marked with speed restrictions, 
there is no assurance that these tires will 
be properly utilized. The difficulty lies 
with drivers who ignore rental trailer 
speed limits, subject boat or mobile home 
trailer tires to higher than recommended 
speeds, attempt to improve the perform
ance of their low speed motorcycles, or 
drive trucks equipped with light truck 
tires at high speed on the highway. This 
probability of abuse creates a safety 
problem which can be met by requiring 
these tires to withstand such high speed 
abuse. Load range D tires over 15 inches 
in section width are presently subject 
to the high speed test but may be re
classified on the basis of future test ex
perience.

Comments to the docket objected to 
the proposed effective date and requested 
up to 18 months leadtime following issu
ance of the standard on the grounds that 
the large variety of tires to be certified 
requires substantial enlargement of test 
facilities. This standard has been in vari
ous proposal stages for 4 years, however, 
which has provided the tire industry 
ample opportunity to make plans for the 
acquisition and installation of test facili
ties and therefore leadtime of 9 months 
is considered adequate.

In consideration of the foregoing, a 
new Standard 119, New pneumatic tires 
for vehicles other than passenger cars, 
is added to Part 571 of Title 49, Code of 
Federal Regulations, to read as set forth 
below.

Effective date: September 1, 1974.
(Secs. 103, 112, 113, 114, 119, 201, Pub. L. 
89-563, 80 Stat. 718 (15 TJ.S.C. 1392, 1401, 
1402, 1403, 1407, 1421); delegation of author
ity at 49 CFR 1.51.)

Issued on November 5, 1973.
James B. G regory, 

Administrator.
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§ 571.119 Standard No. 119; New pneu
matic tires for vehicles other than 
passenger cars.

51. Scope. This standard establishes 
performance and marking requirements 
for tires for use on multipurpose passen
ger vehicles, trucks, buses, trailers, and 
motorcycles.

52. Purpose. The pin-pose of this 
standard is to provide safe operational 
performance levels for tires used on 
motor vehicles other than passenger cars, 
and to place sufficient information on 
the tires to permit their proper selection 
and use.

53. Application. This standard applies 
to pneumatic tires designed for highway 
use on multipurpose passenger vehicles, 
trucks, buses, trailers and motorcycles 
manufactured after 1948.

54. Definitions. All terms defined in 
the Act and the rules and standards is
sued under its authority are used as de
fined therein.

“Light truck tire” means a tire of the 
same size designation and dimensions as 
a passenger car tire but of different con
struction, which has been described by 
its manufacturer as suitable for use on 
lightweight trucks or multipurpose pas
senger vehicles.

“Model rim assembly” means a test 
device that (a) includes a rim which con
forms to the published dimensions of a 
commercially available rim, (b) includes 
an air valve assembly when used for 
testing tubeless tires or an innertube and 
flap (as required) when used for testing 
tubetype tires, and (c) undergoes no per
manent rim deformation and allows no 
loss of air through the portion that it 
comprises of the tire-rim pressure cham
ber when a tire is properly mounted on 
the assembly and subjected to the re
quirements pf this standard.

55. Tire and rim matching informa
tion. S5.1 Each manufacturer of tires 
shall ensure that a listing of the rims 
that may be used with each tire that 
he produces is provided to the public 
in one of the following forms:

(a) Listed by manufacturer name or 
brand name in a document furnished to 
dealers of the manufacturer’s tires, to 
any person upon request, and in dupli
cate to: Tire Division, National Highway 
Traffic Safety Administration, 400 Sev
enth Street SW., Washington, D.C. 20590; 
or

(b) Contained in publications, cur
rent at the date of manufacture of the 
tire or any later date, of at least one of 
the following organizations:
The Tire and Rim Association.
The European Tyre and Rim Technical Or

ganisation.
Japanese Industrial Standards.
Deutsche Industrie Norm.
The Society of Motor Manufacturers Se

Traders, Ltd.
British Standards Institution.
Scandinavian Tire and Rim Organization.

S5.2 Information contained in a 
publication specified in S5.1(b) which 
lists general categories of tires and rims 
by size designation, type of construction,
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and/or intended use, shall be considered 
to be manufacturer’s information pur
suant to S5.1 for the listed tires, unless 
the publication itself or specific infor
mation provided according to S5.1(a) in
dicates otherwise.

S6. Requirements. Each tire shall be 
capable of meeting any of the applicable 
requirements set forth below, when 
mounted on a model rim assembly cor
responding to any rim designated for 
use with the tire in accordance with S5. 
However, a particular tire need not meet 
further requirements after having been 
subjected to and met the endurance test
(S6.1), strength test (S6.2), or high 
speed performance test (S6.3).

56.1 Endurance.
56.1.1 Prior to testing in accordance 

with the procedures of S7.2, a tire shall 
exhibit no visual evidence of tread, side- 
wall, ply, cord, innerliner, or bead sepa
ration, chunking, broken cords, cracking, 
or open splices.

56.1.2 When tested in accordance 
with the procedures of S7.2:

(a) There shall be no visual evidence 
of tread, sidewall, ply, cord, innerliner, or 
bead separation, chunking, broken cords, 
cracking, or open splices.

(b) The tire pressure at the end of 
the test shall be not less than the initial 
pressure specified in 87.2(a).

86.2 Strength. When tested in ac
cordance with the procedures of 87.3 a 
tire’s average breaking energy value 
shall be not less than the value specified 
in Table n  for that tire’s size and load 
range.

56.3 High Speed performance. When 
tested in accordance with the procedures 
of 87.4, a  tire shall meet the require
ments set forth in S6.1.1 and S6.1.2(a> 
arid (b ). However, this requirement ap
plies only to non-speed-restricted tires of 
load ranges A, B, C, and D.

56.4 Treadwear Indicators. Except as 
specified below, each tire shall have at 
least "six treadwear indicators spaced 
approximately equally around the cir
cumference of the tire that enable a 
person inspecting the tire to determine 
visually whether the tire has worn to 
a tread depth of one-sixteenth of an 
inch. Tires with 12-inch or smaller rim 
diameter shall have at least three such 
treadwear indicators. Motorcycle tires 
shall have at least three such indicators 
which permit visual determination that 
the tire has worn to a tread depth of 
one-thirty-second of an inch. The in
dicators shall, as a minimum, show 
treadwear—

(a) At locations on the tread not more 
than one fourth of the tread width from 
the edge of the tread, and

(b) At the tread centerline, or if there 
is no tread groove at the centerline, at 
locations not further from the tread 
centerline than the distance to the 
centerline of the nearest tread groove.

For the purposes of this requirement: 
“Tread groove” means any tread open
ing or space greater than two-tenths of 
an inch between raised tread elements, 
regardless of direction or configuration. 
“Tread width” means the measurement
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across that portion of the tire which 
comes in contact with the ground in nor
mal use. “Tread depth” of a point on the 
tread means the distance from the sur
face that comes in contact with the 
ground at that point to a parallel plane 
that passes through the bottom of the 
tread groove nearest the centerline of the 
tire.

86.5 Tire Marking. Except as speci
fied below, each tire shall be marked on 
each sidewall with the information spec
ified in paragraphs (a) through (j) of 
this section. The markings shall be placed 
between the maximum section width (ex
clusive of sidewall decoration or curb 
ribs) and the bead on at least one side- 
wall. The marking shall be raised above 
or 'sunk below the tire surface not less 
than 0.015 inches, except that the tire 
identification marking shall comply with 
Part 574 of this chapter. Markings may 
appear on only one sidewall and the en
tire sidewall area may be used in the case 
of motorcycle tires and recreational, boat 
baggage, and special trailer tires.

(a) The symbol DOT, which shall con
stitute a certification that the tire con
forms to applicable Federal motor ve
hicles safety standards. This symbol may 
be marked on only one sidewall.

(b) The tire identification number re
quired by Part 574 of this chapter. This 
number may be marked on only one 
sidewall.

(c) The tire size designation as listed in 
the documents and publications desig
nated in S5.1.

(d) The maximum load rating and in
flation pressure of the tire, shown' as 
follows:

TIRE RATED FOR SINGLE AND DUAL LOAD

Max. load sin g le___lbs. a t _____psl cold
Max. load du a l_____ lbs. a t ______ psi cold

TIRE RATED ONLY FOR SINGLE LOAD

Max. lo a d ______ lbs. a t  _______psi cold
(e) The speed restriction of the tire, if 

any, shown as follows:
Max. speed______mph.

(f) The actual number of plies and the 
composition of the ply cord material in 
the sidewall, and, if different, in the tread 
area.

(g) The words “ tubeless” or “tube 
type” as applicable.

(h) The word “regroovable” if the tire 
is designed for regrooving.

(1) The word “radial” if a radial tire.
(j) The letter designating the tire load 

range.
86.6 Maximum load rating. If the 

maximum load rating for a particular 
tire size is shown in one or more of the 
publications described in 85.1(b), each 
tire of that size designation shall have a 
maximum load rating that is not less 
than the published maximum load rat
ing, or if there are differing published 
ratings for the same tire size designation, 
not less than the lowest published maxi
mum load rating for the size designation.

87. Test Procedures.
87.1 General Conditions.
87.1.1 The tests are performed using 

an appropriate new tube, tube valve and
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flap assembly (as required) that allows 
no loss of air for testing of tube-type tires 
under S7.2, S7.3, and S7.4, and tubeless 
tires under S7.3.

57.1.2 The tire must be capable of 
meeting the requirements of S7.2 and
S7.4 when conditioned at any ambient 
temperature up to 100° F. for 3 hours 
before the test is conducted, and with an 
ambient temperature maintained at any 
level up to 100° P. during all phases of 
testing. The tire must be capable of meet
ing the requirements of S7.3 when con
ditioned at any ambient temperatime up 
to 70* P. for 3 hours before the test is 
conducted.

57.2 Endurance, (a) Mount the tire 
on a model rim assembly and inflate it to 
the inflation pressure corresponding to 
the maximum load rating marked on the 
time. Use single maximum load value 
when the tire is marked with both single 
and dual maximum load.

(b) After conditioning the tire-rim as
sembly in accordance with S7.1.2, adjust 
the tire pressure to that specified in (a) 
immediately before mounting the tire rim 
assembly.

(c) Mount the tire-rim assembly on an 
axle and press it against a flat-faced 
steel test wheel that is 67.23 inches in 
diameter and at least as wide as the 
tread of the tire.

(d) Apply the test load and rotate the 
test wheel as indicated in Table H E for 
the type of tire tested conducting each 
successive phase of the test without inter
ruption.

(e) Immediately after running the tire 
the required time, measure the tire in
flation pressure. Remove the tire from 
the model rim assembly, and inspect the 
tire.

57.3 Strength, (a) Mount the tire on. 
a model rim assembly and inflate it to 
the pressure corresponding to the maxi
mum load or maximum dual load where 
there is both a single and dual load 
marked on the tire. If the tire is tubeless, 
insert a tube to prevent loss of air during 
the test in the event of puncture.

(b) After conditioning the tire-rim as
sembly in accordance with S7.1.2, adjust 
the tire pressure to that specified in (a ).

(c) Force a cylindrical steel plunger, 
with a hemispherical end and of the 
diameter specified in Table I for the tire 
size, perpendicularly into a raised tread' 
element as near as possible to the center- 
line of the tread, at a rate of 2 inches 
per minute, until the tire breaks or the 
plunger is stopped by the rim.

(d) Record the force and the distance 
of penetration just before the tire breaks, 
or if it fails to break, just before the 
plunger is stopped by the rim.

(e) Repeat the plunger application at 
72* intervals around the circumference 
of the tire, until five measurements are 
made.

(f) Compute the breaking energy for 
each test point by the following formulae

where
W=Breaking energy, 
F=Force in pounds, and 
P=Penetration in inches.

(g) Determine the average breaking 
energy value for the tire by computing 
the average of the five values obtained 
in accordance with ( f ).

S7.4 High speed performance. This 
test applies to non-speed restricted tires 
marked Load Range A, B, C, or D.

(a) Perform steps (a) through (c) o f 
S7.2.

(b) Apply a force of 88 percent of the 
maximum load rating marked on the 
tire (use single maximum load value 
when the tire is marked with both single 
and dual maximum loads), and rotate 
the test wheel at 250 rpm for 2 hours.

(c) Remove the load, allow the tire to 
cool to 100° F., and then adjust the pres
sure to that marked on the tire for single 
tire use.

(d) Reapply the same load, and with
out interruption or readjustment of in
flation pressure, rotate the test wheel at 
375 rpm for 30 minutes, then at 400 rpm

[Docket No. 1-5; Notice 8]
PART 571— FEDERAL MOTOR VEHICLE  

SAFETY STANDARDS
Brake Hoses

This notice amends 49 CFR 571.106, 
Motor Vehicle Safety Standard 106, Hy
draulic Brake Hoses, by (1) extending its 
requirements to all motor vehicles and 
hydraulic, air, and vacuum brake hose, 
brake hose assemblies, and brake hose 
end fittings for use in those vehicles, (2)

for 30 minutes, and then at 425 rpm for 
30 minutes.

(e) Immediately after running the tire 
the required time, measure the tire in
flation pressure. Remove the tire from 
the model rim assembly, and inspect the 
tire.
T able I— Strength T est Plunger D iameter

P lu n ger
Diameter

Tire type: (inches)
Light truck______________________  %
Motorcycle_____________________ __ %¡¡
Tires for 12-inch or smaller rims,

except motorcycle____ ;_________ %
Tires other than the above types:

Tubless:
17.5-inch or smaller rims____  %
Larger than 17.5-inch rims:

Load range F or less__________ iy4
Load range over F___________  iy2

Tube type :-
Load range F or less____________ \ŷ
Load range over F_______    iy2

replacing some design-oriented require
ments with performance requirements 
for brake hose, brake hose assemblies, 
and brake hose end fittings, and (3) es
tablishing comprehensive labeling re
quirements for brake hose, brake hose 
assemblies, and brake hose end fittings.

A notice of proposed rulemaking on 
this subject was published on March 30, 
1971 (36 FR 5855). It revised and cor
rected earlier proposed amendments and

T able H .—Minimum italic breaking energy (inch-pounds)

Plunger diameter
(In ch ).... .. . . . . . .  Ms ___________ 5Ï IK lj*

Load range All 12 inch 
or smaller 
rim size

Light track, 
17.5 Inch or 
smaller rim 

tubeless
Tube
type

Tubeless Tube
type

TubelessTire
characteristic

Motor- ' 
cycle

A.............................. 150 600 2,000
B............................... 300 1,200 2,600
C ...............................
D ..................................
£ ..................................
F .................................. .
O ..................................
H ..............................
J _ „ ________________

WO 1,800
2,400
3,000
3,600

3,200
4,550
5,100
5,700
6,300
6,800..

6,800
7.900

12,500
15,800

5,100 ..
6.500 
8,600
12.500

20,200
23,000

15,000
18,500

L .................................. 27.000 
28,500
30.000 .

M...................................
N ...................................

N ote.—For rayon cord tires, applicable energy values aré 60 percent of those In table.
T able III .—Endurance test schedule

Description Load range
Test
wheel

Test load: Percent of 
maximum load rating Total test

I— 11— III—
" IdivOlutiütiS

(thousands)speed (r/m)
7 hours 16 hours 24 hours

Speed-restricted 
service (miles per
hour):

65.........................AH............................. 125 66 84 101 352.560................. .. . . . .  C,D__ ... _ _____ 150 75 97 114 423.0E,F,Q,H,J,L............. 100 66 84 101 282.0
35........................All.................... ........ 75 66 84 101 21L5

Motorcycle_____ ____All................................... 250 »100 *108 117 510.0
All other_______ ....... A.B.C.D......................... 250 75 97 114 705.0E ................................... 200 70 88 106 564.0F _________ __________ 200 66 84 101 664.0G ................................... 175 66 84 101 493.5H,J,L¿Í......... ............ 150 66 84 101 423.0

»4 hr.
*6 hr.

[FR Doc.73-23941 Filed ll-12-73;8:45 am]

FEDERAL REGISTER, VOL. 38, NO. 218— TUESDAY, NOVEMBER 13, 1973



proposed the elimination of many design 
specifications in favor of broad perform
ance requirements. This reorientation 
generated little comment, but extensive 
commènts were received on the details of 
the proposed requirements.

Tests conducted by the NHTSA Safety 
Systems Laboratory and comments- to 
the docket both indicated that the ex
tensive sequential testing proposed in the 
NPRM could be an unpredictable meas
ure of brake hose performance and much 
sequential testing was eliminated. One of 
the remaining sequential tests requires 
that all hose and hose assemblies meet 
the construction test as well as any other 
single test.

Several comments indicated confusion 
concerning the rule’s applicability to 
components of the brake system. The 
definition of brake hose now limits the 
standard to flexible conduits that trans
mit or contain the fluid pressure or 
vacuum used to apply force to a vehicle’s 
brakes. This excludes such hose as that 
from the brake fluid reservoir to the 
master cylinder, and that from ‘the air 
compressor discharge to its reservoir. 
Chassis plumbing which is flexible falls 
within the definition of brake hose, as 
does hose from the engine to the vacuum 
booster.

In response to continued requests for 
physical tolerances and related accom
modations for testing, it is reiterated 
that the safety standards should in all 
cases be considered as performance 
levels that each vehicle or item of equip
ment must meet, and not as instructions 
for manufacturer testing. Thus, a 35- 
hour continuous flex test procedure sets 
the minimum performance level that the 
hose must meet when the NHTSA tests 
for compliance. The manufacturer may 
certify this performance level on the 
basis of interrupted tests as long as, in 
the exercise of due care, these tests pro
vide assurance that his hose complies 
and will withstand 35 hours of contin
uous flexing. In response to another 
question, the manufacturer must deter
mine for himself how frequently he 
should test his products to ensure that 
they comply.

The standard does not establish vary
ing burst strength requirements for dif
ferent size hose, because all sizes may be 
subject to extreme pressure conditions. 
Neither does the standard remove wire- 
braided air brake hose from the adhesion 
requirements as requested, because the 
NHTSA has concluded that properly em
bedded wire-braided hose will sustain an 
8-pound pull, and that no sufficient data 
exists to exempt wire-braided hose at:this 
time.

Labeling requirements have been 
modified in response to comments to per
mit (1) lettering to fit smaller size hoses,
(2) antitorque stripes that are “clearly 
identifiable” in order to accommodate a 
molding process as well as color-striping,
(3) use of fractions to express the hose 
inside diameter, and (4) interruption of 
the second stripe with optional additional 
information not permitted in the legend 
that interrupts the first stripe. In this
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way, the labeling provision requires cer
tain safety-related information expressed 
in a specified format, and it also permits 
labeling with additional information by 
the manufacturer at his option. For ex
ample, several comments suggested the 
use of “air-brake” in lieu of “A” and in
clusion of SAE air brake-hose type desig
nations as a part of labeling air brake 
components. Another comment requested 
metric labeling. As modified, the stand
ard now permits all this information to 
be placed on the hose as additional in
formation.

Labeling requirements for brake hose 
end fitting manufacturers no longer in
clude the assembly completion date. In
stead, the assembler is required to place 
a band on each hose assembly which in
dicates the assembly completion date. 
“Brake hose assembly” has been rede
fined to exclude assemblies containing 
used components, and this effectively ex
cludes repair operations from the re
quirements of the standard.

The amendment has been reorganized 
to clearly indicate that it applies to three 
types of hose, hose assemblies and end 
fittings. The requirements and test pro
cedures for each type of hose have been 
grouped together for clarity, in response 
to docket comments.

Changes to the hydraulic brake hose 
requirements include revision of many 
sequential tests. The 1,500 psi air pres
sure resistance test was eliminated as an 
inappropriate measure of hydraulic brake 
hose performance. The water absorption 
test proposed in the NPRM was divided 
into three distinct tests. The test tem
perature in the brake fluid compatibility 
test has been lowered to more accurately 
reflect vehicle operating conditions and 
to approach a more suitable test tem
perature for the specified procedure.

Few changes were made to the vacuum 
brake hose section. In response to the 
request of its manufacturers, %2-inch 
hose has been added to the performance 
requirements data. Distinctions between 
light and heavy duty hose were largely 
eliminated.

All sequential testing except for the 
Constriction test and one water absorp
tion-tensile strength test has been eli
minated from the air brake hose require
ments. Comments indicated that the 
extensive combination of tests was in
appropriate to measure the adequacy of 
traditionally constructed air brake hose. 
The ultraviolet test has been eliminated 
until sufficient data is generated to sup
port a minimum performance require
ment. The standard has also been 
modified to allow use of permanent, as 
well as reusable end fittings. As antici
pated in the NPRM, outside and inside 
diameter specifications have been added 
to the requirements for two types of air 
brake hose, although these specifications 
do not require the use of Standard SAE 
100R5 fittings as proposed in the NPRM.

The suggested standardization on 
10OR5 fittings generated the greatest 
number of comments on the rulemaking. 
Comments generally agreed that thread 
engagement and component attachment

31303

should be standardized. However, dis
agreement exists on which fitting is most 
suitable for standardization. Many com
ments indicated that type E fittings are 
predominant in the industry and will 
be more so in the future and that their 
non-proprietary design permits manu
facture by anyone; The NHTSA has de
cided, on the basis of the comments re
ceived, not to standardize on any type 
of fitting at this time. This amendment 
only establishes hose diameters and tol
erances intended for use in reusable air 
brake hose assemblies as a first step to
ward standardization of the air brake 
hose assembly. Notice and further oppor
tunity to comment will precede any 
rulemaking on the standardization of 
air brake hose assemblies.

In consideration of the foregoing, 
Standard No. 106, Brake Hoses, 49 CFR 
Part 571.106, is amended to read as set 
forth below.

Effective date: September 1, 1974.
(Sec. 103,, 119, Pub. L. 89-563. 80 Stat. 718, 
15 TJ.S.C. 1392, 1407; delegation of authority 
at 49 CFR 1.51)

Issued on November 5, 1973.
James B. G regory, 

Administrator.
§ 571.106 Standard No. 106; Brake 

hoses.
51. Scope. This standard specifies la

beling and performance requirements for 
motor vehicle brake hose» brake hose as
semblies, and brake hose end fittings.

52. Purpose. The purpose of this stand
ard is to reduce deaths and injuries oc
curring as a result of brake system fail
ure from pressure or vacuum loss due to 
hose or hose assembly rupture.

53. Application. This standard applies 
to passenger cars, multipurpose passen
ger vehicles, trucks, buses, trailers, and 
motorcycles, and to hydraulic, air, and 
vacuum brake hose, brake hose assem
blies, and'brake hose end fittings for use 
in those vehicles.

54. Definitions.
“Armor” means protective material in

stalled on a brake hose to increase the re
sistance of the hose or hose assembly to 
abrasion or impact damage.

“Brake hose” means a flexible conduit 
that transmits or contains the fluid pres
sure or vacuum used to apply force to a 
vehicle’s brakes.

“Brake hose assembly” means a brake 
hose, with or without armor, equipped 
with end fittings or clamps for use in a 
brake system, but does not include an as
sembly containing used components.

“Brake hose end fitting” means a coup
ler, other than a clamp, designed for at
tachment to the end of a brake hose.

“Free length” means the linear meas
urement of hose exposed between the end 
fittings of a hose assembly in a straight 
position.

“Rupture” means any failure which re
sults in leakage or a separation o f a brake 
hose from its end fittings.

A dimensional description of a hose, 
such as “ ^4-inch hose” refers to the

No. 218—Pt.I-
FEDERAL REGISTER, VOL. 38, NO . 218— TUESDAY, NOVEMBER 13, 1973



31304 RULES AN D REGULATIONS

nominal inside diameter unless other
wise specified.

S5. Requirements—Hydraulic brake 
hose, brake hose assemblies, and brake 
hose end fittings.

55.1 Construction. Each hydraulic 
brake hose assembly shall have perma
nently attached brake hose end fittings.

55.2 Labeling.
55.2.1 Each hydraulic brake hose 

shall have at least two clearly identifiable 
stripes of at least one-sixteenth of an 
inch in width, placed on opposite sides of 
the brake hose parallel to its longitud
inal axis. One stripe may be interrupted 
by the information required by S5.2.2, 
and the other stripe may be interrupted 
by additional information at the manu
facturer’s option.

55.2.2 Each hydraulic brake hose 
shall be permanently labeled at 6-inch 
intervals, measured from the end of one 
legend to the beginning of the next, in 
block capital letters and numerals at 
least one-eighth of an inch high, with 
the following information in the order 
listed:

(a) The symbol DOT, constituting a 
certification by the hose manufacturer 
that the hose conforms to all applicable 
motor vehicle safety standards.

(b) The hose manufacturer's code 
number assigned by the National High
way Traffic Safety Administration.

(c) The month and year of manufac
ture, expressed in numerals. For exam
ple, 10/74 means October 1974.

(d) The inside diameter of the hose 
expressed in inches or fractions of inches. 
(For example, Vs, or y4).

(e) Either “HR” to indicate that the 
hose is regular expansion hydraulic hose 
or “HL” to indicate that the hose is low 
expansion hydraulic hose.

55.2.3 Each hydraulic brake hose end 
fitting shall be permanently etched, em
bossed, or stamped, in block capital 
letters and numerals at least one-six
teenth of an inch high with the follow
ing information:

(a) The symbol DOT, constituting a 
certification by the fitting manufacturer 
that the end fitting conforms to all ap
plicable motor vehicle safety standards.

(b) x The fitting manufacturer’s code 
number assigned by the National High
way Traffic Safety Administration.

(c) The letter “H” to indicate the fit
ting is for use in hydraulic hose 
assemblies.

(d) The inside diameter of the hose 
to which the fitting is properly attached, 
expressed in inches or fractions of inches 
(for example, Vs, or i4 ),

55.2.4 Each hydraulic brake hose as
sembly shall have a band securely fas
tened over the hose adjacent to one end 
fitting. The band shall be permanently 
etched, embossed, or. stamped, in block 
capital letters and numerals at least one- 
eighth of an inch high, with the follow
ing information:

(a) The symbol DOT, constituting 
certification by the hose assembler that 
the hose assembly conforms to all appli
cable motor vehicle safety standards.

(b) The hose assembler’s code number, 
assigned by the National Highway Traffic 
Safety Administration.

(c) The date on which the assembly 
was completed, expressed in numerals. 
For example 10/74 means October 1974.

S5.3 Test Requirements. A hydraulic 
brake hose assembly or appropriate part 
thereof shall be capable of meeting any 
of the requirements set forth under this 
headings, when tested under the condi
tions of S ll and the applicable proce
dures of S6. However, a particular hose 
assembly or appropriate part thereof 
need not meet further requirements after 
having been subjected to and having 
met the constriction requirement
(S5.3.1) and any one of the requirements 
specified in S5.3.2 through S5.3.11.

55.3.1 Constriction. Every inside di
ameter of any section of a hydraulic 
brake hose assembly shall be not less 
than 64 percent of the nominal inside 
diameter of the brake hose.

55.3.2 Expansion and burst strength. 
The maximum expansion of a hydraulic 
brake hose assembly at 1,000 psi and 
1,500 psi shall not exceed the values 
specified in Table I (S6.1). Thirty min
utes after being subjected to the expan
sion test, the hydraulic brake hose as
sembly shall then withstand water pres
sure of 4,000 psi for 2 minutes without 
rupture, and shall not rupture at less 
than 5,000 psi (S6.2).
Table 1.—Maximum expansion of free length brake hose, 

cc/ft.

■ Hydraulic 
brake hose, 

inside diameter

Test Pressure

1,000 psi 1,500 psi

Begular 
expan

sion hose

Low Regular 
expan- expan

sion hose sion hose

Low 
expan

sion hose

inch or less__ 0.66 0.33 0.70 0.42
He inch.............. .86 .55 1.02 .72
J4 inch or more. 1.04 .82 1.30 1.10

55.3.3 Whip resistance. A hydraulic 
brake hose assembly shall not rupture 
when run continuously on a flexing ma
chine for 35 hours (S6.3).

55.3.4 Tensile Strength: A hydraulic 
brake hose assembly composed of hose 
and end fittings shall withstand a pull 
of 325 pounds without separation of the 
hose from its end fittings. (S6.4).

55.3.5 Water absorption and burst 
strength. A hydraulic brake hose assem
bly, after immersion in water for 70 horns
(56.5) , shall withstand water pressure.of
4,000 psi for 2 minutes, and then shall 
not rupture at less than 5,000 psi (S6.2).

55.3.6 Water absorption and tensile 
strength. A hydraulic brake hose assem
bly composed of hose and end fittings, 
after immersion in water for 70 hours
(56.5) , shall withstand a pull of 325 
pounds without separation of the hose 
from its end fittings (S6.4).

55.3.7 Water absorption and whip re
sistance. A hydraulic brake hose assem
bly, after immersion in water for 70 hours
(56.5) , shall not rupture when run con
tinuously on a flexing machine for 35 
hours (S6.3).

55.3.8 Low-temperature resistance. A 
hydraulic brake hose conditioned at 
minus 65° F. for 70 hours shall not show 
cracks visible without magnification 
when bent around a cylinder as specified 
in S6.6 (S6.6).

55.3.9 Brake fluid compatibility, con
striction, and burst strength. After hav
ing been subjected to a temperature of 
200“ F. for 70 hours while filled with SAE 
RM-1 compatibility brake fluid (S6.7), a 
hydraulic brake hose assembly shall meet 
the constriction requirements of S5.3.1. 
It shall then withstand water pressure of
4,000 psi for 2 minutes and then shall 
not rupture at less than 5,000 psi (S6.2).

55.3.10 Ozone resistance. A hydraulic 
brake hose shall not show cracks visible 
under 7-power magnification after ex
posure to ozone for 70 hours at 104* F. 
(S6.8).

S5.3.11. End fitting corrosion resist
ance. After 24 hours of exposure to salt 
spray, a hydraulic brake hose end fitting 
shall show no base metal corrosion on the 
end fitting surface. (S6.9).

S6. Test procedures—Hydraulic brake 
hose, brake hose assemblies, and brake 
hose end fittings.

S6.1. Expansion test.
S6.1.1 Apparatus. Utilize a test ap

paratus (as shown in Figilre 1) which 
consists of:

(a) Source for required fluid pressure;
(b) Test fluid of distilled water with

out any additives and free of gases;
(c) Reservoir for test fluid;
(d) Pressure gauges;

Fig. 1-Expansion Test Apparatus

(e) Brake hose end fittings in which 
to mount the hose vertically; and

(f) Graduate burette with 0.05 cc in
crements.

S6.1.2 Preparation.
(a) Measure the free length of the hose 

assembly.
(b) Mount the hose so that it is in a 

vertical straight position without ten
sion when pressure is applied.

(c) Fill the hose with test fluid and 
bleed all gases from the system.
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(d) Clbse the valve to the burette and 
apply 1,500 psi for 10 seconds; then re
lease pressure.

S6.1.3 Calculation of expansion at
1.000 and 1,500 psi.

(a) Adjust the fluid level in the burette 
to zero.

(b) Clbse the valve to the burette, 
apply pressure at the rate of 15,000 psi 
per minute, and seal 1,000 psi in the 
hose (1,500 psi in second series).

(c) After 3 seconds open the valve to 
the burette for 10 seconds and allow the 
fluid in the expanded hose to rise into 
the burette.

(d) Repeat the procedure in steps (b) 
and (c) twice. Measure the amount of 
test fluid which has accumulated in the 
burette as a result of the three applica
tions of pressure.

(e) Calculate the volumetric expan
sion per foot by dividing the total ac
cumulated test fluid by 3 and further 
dividing by the free length of the hose 
in feet.

(f) Upon completion of calculation, 
release presure to the hose for 30 min
utes prior to commencement of the burst 
strength test (6.2).

56.2 Burst strength test.
(a) Connect the brake hose to a pres

sure system and fill it completely with 
water, allowing all gases to escape.

(b) Apply water pressure of 4,000 psi 
at an onset rate of 15,000 psi per minute.

(c) After 2 minutes at 4,000 psi, in
crease the pressure at the rate of 15,000 
psi per minute until the pressure exceeds
5.000 psi.

56.3 Whip resistance test.
56.3.1 Apparatus. Utilize test appara

tus that is dynamically balanced and 
includes:

(a) A movable header consisting of a 
horizontal bar equipped with capped end 
fittings and mounted through bearings 
at each end to points 4 inches from the 
center of two vertically rotating disks 
whose edges are in the same vertical 
plane;

(b) An adjustable stationary header 
parallel to the movable header in the 
same horizontal plane as the centers of 
the disks, and fitted with open end 
fittings;

(c) An elapsed time indicator; and
(d) A source of water pressure con

nected to the open end fittings..
56.3.2 Preparation.
(a) Remove hose armor, and date 

band, if any.
(b) Measure the hose free length.
(c) Mount the hose in the whip test 

machine, introducing slack as specified 
in Table n  for the size hose tested, meas
uring the projected length parallel to 
the axis of the rotating disks.

Table. II.—Hose lengths

_  , , Slack, Inches
fittings, inches. 36 inch 

hose or less
More than. 

H  inch hose

8 to 15}^, inclusive____
Over 153  ̂to 19 inclusive... .  
Over 19 to 24; inclusive.. »

1*730 
1.260 
a  760

1.000

S6.3.3 Operation.
(a) Apply 235 psi water pressure and 

bleed all gases from the system.
(b) Drive the movable head at 800 

rpm.
56.4 Tensile strength test. Utilize a 

tension testing machine conforming to 
the requirements of the methods,of Veri
fication of Testing Machines (1964 
American Society for Testing and Ma
terials, Designation E4), and provided 
with a recording device to give the total 
pull in pounds.

56.4.1 Preparation. Mount the hose 
assembly to ensure straight, evenly dis
tributed machine pull.

56.4.2 Operation. Apply tension at a 
rate of 1 inch per minute travel of the 
moving head until separation occurs.

56.5 Water absorption sequence tests.
56.5.1 Preparation. Prepare three 

hose assemblies as follows:
(a) Remove 1 Va inches of hose cover, if 

any, from the center of the hose as
semblies without injury to any reinforc
ing material or elongation of the hose as
semblies.

(b) Measure the free length of the 
hose assemblies.

5.6.5.2 Immersion and sequence test
ing.

(a) Immerse the hose assemblies in 
distilled water for 70 hours.

(b) Thirty minutes after removal 
from water, conduct tests S6.2, S6.3, and 
S6.4, using a different hose for each 
sequence.

56.6 Low temperature resistance test.
56.6.1 Preparation.
(a) Remove hose armor, if any, and 

condition a hose in a straight position in 
air at minus 65° P. for 70 hours.

(b) Condition a cylinder in air at 
minus 65° P. for 70 hours, using a cylin
der of 2VZ inches in diameter for tests of 
hose less than Vk-inch, 3 inches for tests 
o f %-inch hose, 3& inches for tests of 
%6-inch and %-inch hose, and 4 inches 
for tests of hose greater than %-inch in 
diameter.

56.6.2 Flexibility testing. Bend the 
conditioned hose 180 degrees around the 
cylinder at a steady rate in a period of 
3 to 5 seconds. Examine without magni
fication for cracks.

56.7 Brake fluid compatibility test.
S6.7.1' Preparation.
(a) Attach a hose assembly below a 

1-pint can reservoir filled with 100 ml of 
SAE RM 1 Compatibility Fluid as shown 
in Figure 2.

(b) Fill the hose assembly with brake 
fluid, seal the lower end, and place the 
test assembly in an oven in a vertical 
position.

S6;7.2 Oven treatment.
(a) Condition'the hose assembly at 

200° F. for 70 hours.

cap 1 » r i

CAP OR PLUG

Fig. 2-Brake Fluid Compatabilily Apparatus

(b) Cool the hose assembly at room 
temperature for 30 minutes.

(c) Drain the brake hose assembly, 
immediately determine that every inside 
diameter of any section of the hose as
sembly is not less than 64 percent of the 
nominal inside diameter of the hose, and 
conduct the test specified in S6.2.

56.8 Ozone resistance test. Utilize a 
cylinder with a diameter eight times the 
nominal outside diameter of the brake 
hose excluding armor.

56.8.1 Preparation. Bind a hydraulic 
brake hose around the cylinder, so that 
as much of the free length is in contact 
with the cylinder as possible up to a 
maximum of 360°.

56.8.2 Exposure to ozone.
(a) Condition the hose on the cylinder 

in air at room temperature for 24 hours.
(b) Immediately thereafter, condition 

the hose on the cylinder for 70 hours in 
an exposure chamber having an ambient 
air temperature of 104° F. during the 
test and containing air mixed with ozone 
in the proportion of 50 parts of ozone 
per 100 million parts of air by volume.

(c) Examine the hose for cracks under 
7-power magnification, ignoring areas 
immediately adjacent to or within, the 
area covered by binding.

56.9 End fitting corrosion resistance 
test. Utilize the apparatus described in 
ASTM B117-64, “Salt Spray (Fog) 
Testing” .

S6.9.1 Construction. Construct the 
salt spray chamber so that:

(a) The construction material does not 
affect the corrosiveness o f the fog.

(b) The hose assembly is supported or 
suspended 30° from the vertical and 
parallel to the principal direction of the 
horizontal flow of fog through the cham
ber;

(c) The hose assembly does not contact 
any metallic material or any material 
capable o f acting as a wick.
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(d) Condensation which falls from the 
assembly does not retjim to the solution 
reservoir for respraying.

(e) Condensation from any source 
does not fall on the brake hose assemblies 
or the solution collectors.

(f) Spray from the nozzles is not di
rected onto the hose assembly.

56.9.2 Preparation.
(a) Plug each end of the hose assem

bly.
(b) Mix a salt solution five parts by 

weight of sodium chloride to 95 parts of 
distilled water, using sodium chloride 
substantially free of nickel and copper, 
and containing on a dry basis not more 
than 0.1 percent of sodium iodide and not 
more than 0.3 percent total impurities. 
Ensure that the solution is free of sus
pended solids before the solution is 
atomized.

(c) After atomization at 95* P. ensure 
that the collected solution is in the PH 
range of 6.5 to 7.2. Make the PH meas
urements at 77* P.

(d) Maintain a compressed air supply 
to the nozzle or nozzles free of oil and 
dirt and between 10 and 25 psi.

56.9.3 Operation. Subject the brake 
hose assembly to the salt spray continu
ously for 24 hours:

(a) Regulate the mixture so that each 
collector will collect from 1 to 2 ml. of 
solution per hour for each 80 square 
centimeters of horizontal collecting area.

(b) Maintain exposure zone tempera
ture at 95' P.

(c) Upon completion, remove the salt 
deposit from the surface of the hoses by 
washing gently or dipping in clean run
ning water not warmer than 100° F. and 
then drying immediately.

S7. Requirements—Air brake hose, 
brake hose assemblies, and brake hose 
end fittings.

S7.1 Construction. Each air brake 
hose intended for use with reusable end 
fittings shall conform to the dimensional 
requirements specified in Table m .

Table III .—A ir brake hose dimensions for reusable 
assemblies

Size,
inches

Inside diam
eter tolerance, 

inches

Type I 
outside 

diameter, 
inches

Type n  
outside 

diameter, 
inches

Mini
mum

Maxi
mum

Mini
mum

Maxi
mum

M« +0.026
—0.000

0.472 0.510 0.500 0.639

H +0.031
—0.000

0.636 0.573 0.662 0.602

V* +0.031
-0.000

0.696 0.636 0.656 0.095
+•0.031
-0.000

0.714 0.760 0.742 0.789
+-0.039 - -0 .000

0.808 0.864 0.898 0.94S
+•0.042
-0.000

0.933 0.979 1.054 1.101

S7.2 Labeling. Each air brake hose,
brake hose assembly, and brake hose end 
fitting shall be labeled as specified in 
S5.2 except for the requirements of 
S5.2.1> S5.2.2(e) and S5.2.3(c). Instead 
of “H” , “HR”, or “HL”, the letter “A” 
shall indicate intended use-in air brake 
systems. In the case of a hose intended 
for use in a reusable assembly, “AI” or

“A ll” shall indicate Type I or Type n  
dimensional characteristics of the hose 
as described in Table HI. In the case of 
an end fitting intended for use in a re
usable assembly, “AI” or “AH” shall in
dicate use with Type I or Type n  hose 
respectively.

S7.3 Test requirements. Each air 
brake hose assembly or appropriate part 
thereof shall be capable of meeting any 
of the requirements set forth under this 
heading, when tested under the condi
tions of S ll and the applicable proce
dures of S8. However, a particular hose 
assembly or appropriate part thereof 
need not meet further requirements after 
having met the constriction requirement
(S7.3.1) and then having been subjected 
to any one of the requirements specified 
in S7.3.2 through S7.3.13.

57.3.1 Constriction. Every inside di
ameter of any section of an air brake 
hose assembly shall be not less than 66 
percent , of the nominal inside diameter 
of the hose.

57.3.2 High temperature resistance. 
An air brake hose shall not show external 
or internal cracks, charring, or dis
integration visible without magnification 
when straightened after being bent for 
70 hours at 212° F. over a cylinder hav
ing the radius specified in Table IV for 
the size of hose tested (S8.1).

57.3.3 Low temperature resistance. 
The outer cover of an air brake hose shall 
not show cracks visible without magni
fication as a result of conditioning at 
minus 40° F. for 70 hours when bent 
around a cylinder having the radius 
specified in Table IV for the size of hose 
tested (S8.2).

57.3.4 Oil resistance. Alter immersion 
in ASTM No. 3 oil for 70 hours at 
212° P. the volume of a specimen pre
pared from the inner tube and cover of 
an air brake hose shall not increase more 
than 100 percent (S8.3).

57.3.5 Ozone resistance. The outer 
cover of an air brake hose shall not show 
cracks visible under 7-power magnifica
tion after exposure to ozone for 70 hours 
at 104* F. (S8.4).

57.3.6 Length change. An airbrake 
hose shall not contract in length more 
than 7 percent nor elongate more than 
5 percent when subjected to air pressure 
of 200 psi (S8.5).

57.3.7 Adhesion. An airbrake hose 
shall withstand a tensile force of 8 pounds 
per inch of length before separation of 
adjacent layers (S8.6) X

57.3.8 Air pressure. An air brake hose 
assembly shall contain air pressure of 
200 psi for 5 minutes without loss of 
more than 5 psi (S8.7).

T able IV .—A ir brake hose diameters and test cylinder radii

Hose, inside diameter in inches.. . . . ___ y9 _ Vis % 7A* \4 %

Radius of test cylinder in inches. - ________  1)4 2 3 3)4 3J4 4 4

57.3.9 Burst strength. An air brake 
hose assembly shall not rupture when 
exposed to hydrostatic pressure of 900 
psi (S8.8).

57.3.10 Tensile strength. An air brake 
hose assembly composed of hose and end 
fittings shall withstand a pull of 250 
pounds without separation of the hose 
from its end fittings if it is %-inch or 
less, and a pull of 325 pounds if it is 
larger than >4-inch or is a reusable as
sembly (S8.9).

57.3.11 Water absorption and tensile 
strength. After immersion in distilled 
water for 70 horns (S8.10), an air brake 
hose assembly composed of hose and end 
fittings shall withstand a pull of 250 
pounds without separation of the hose 
from its end fittings if it is Ya-inch or 
less, and a pull of 325 pounds if it is 
larger than %-inch or is a reusable as
sembly (S8.9).

57.3.12 Zinc Chloride resistance. The 
outer cover of an air brake hose shall 
not show cracks visible under 7-power 
magnification after immersion in a 50 
percent zinc chloride aqueous solution 
for 200 hours (S 8 .ll).

57.3.13 End fitting corrosion resist
ance. After 24 hours of exposure to salt 
spray, air brake hose end fittings Shall 
show no base metal corrosion on the end 
fitting surface (S8.12).

S8. Test procedures—Air brake hose, 
brake hose assemblies, and brake hose 
end fittings.

58.1 High temperature resistance test.
(a) Utilize a cylinder having the 

radius indicated in Table IV for the 
size of hose tested.

(b) Bind the hose around the cylinder 
and condition it in an air oven for 70 
hours at 212° P.

(c) Cool the hose to room tempera
ture, remove it from the cylinder and 
straighten it.

(d) Without magnification, examine 
the hose externally and cut the hose 
lengthwise and examine the inner tube.

58.2 Low temperature resistance test.
(a) Utilize a cylinder having the 

radius indicated in Table IV for the 
size of hose tested.

(b) Condition the cylinder and the 
brake hose^in a straight position, in a 
cold box at minus 40° P. for 70 hours.

(c) With the hose and cylinder at 
minus 40° F., bend the hose 180 degrees 
around the cylinder at a steady rate in a 
period of 3 to 5 seconds.

58.3 Oil resistance test. Utilize three 
test specimens and average the results.

S8.3.1 Preparation. Fashion a test 
specimen by cutting a rectangular 
block 2 inches long and not less than 
one-half inch in width, having a thick
ness not more than one-sixteenth inch, 
from the brake hose assembly and buff 
the specimen on both faces to ensure 
smooth surfaces.
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S8.3.2 Measurement.
(a) Weigh each specimen to the near

est milligram in air (W l) and in dis
tilled water (W2) at room temperature. 
If wetting is necessary to remove air 
bubbles, dip the specimen in acetone 
and thoroughly rinse it with distilled 
water.

(b) Immerse each specimen in ASTM 
No. 3 oil for 70 hours at 212° F. and then 
cool in ASTM No. 3 oil at room tempera
ture for 30 to 60 minutes.

(c) Dip the specimen quickly in ace
tone and blot it lightly with filter paper.

(d) Weigh each specimen in a tared 
weighing bottle (W3) and in distilled 
water (W4) within five minutes of re
moval from the cooling liquid.

(e) Calculate the percentage increase 
in volume as follows:

(w.-wj-tw.-w,)
Percent oi increase = - - ■■■ — ■ — x 100

( W . - W J

88.4 Ozone resistance test. Conduct the 
test specified in 86.8 using air brake hose.

58.5 Length change test. .
(a) Position a test hose in a straight, 

horizontal position, »and apply air pres
sure of 10 psi thereto.

(b) Measure the hose to determine 
original free length.

(c) Without releasing the 10 psi, raise 
the air pressure to the test hose to 200 
psi.

(d) Measure the hose under 200 psi to 
determine final free length. An elonga
tion or contraction is an increase or de
crease, respectively, in the final free 
length from the original free length of the hose.

S8.6- Adhesion test.i
58.6.1 Apparatus. Utilize a power- 

driven apparatus of the inclination bal
ance or pendulum type which is con
structed so that:

(a) The recording head includes a free
ly rotating form with an outside diameter 
substantially the same as the inside di
ameter of the hose specimen to be placed 
on it.

(b) • The freely rotating form Is 
mounted so that its axis of rotation is in 
the plane of the ply being separated from 
the specimen and so that the applied 
force is perpendicular to the tangent of 
the specimen circumference at the line 
of separation.

(c) The rate of travel of the power- 
actuated grip is a uniform 1 inch per 
minute and the capacity of the machine 
is such that maximum applied tension 
during the test is not more than 85 per
cent nor less than 15 percent of the ma
chine’s rated capacity.

(d) The machine operates with no de
vice for maintaining maximum load in
dication, and in a pendulum type ma
chine, the weight lever swings as a free 
pendulum without engagement of pawls.

(e) The machine produces a chart with 
inches of separation as one coordinate 
and applied tension as the other.

58.6.2 Preparation.

RULES AND REGULATIONS

(a) Cut a test specimen of 1 inch or 
more in length from the hose to be tested 
and cut the layer to be tested of that 
test specimen longitudinally along its en
tire length to the level of contact with 
the adjacent layer.

(b) Peel the layer to be tested from 
the adjacent layer to create a flap large 
enough to permit attachment of the 
power-actuated clamp of the apparatus.

(c) Mount the test specimen on the 
freely rotating form with the separated 
layer attached to the power-actuated 
clamp.

58.6.3 Operation.
(a) Apply sufficient force to separate 

the layer being tested from the adjacent 
layer initially, followed by decreasing 
applications of force to determine the 
minimum force necessary to permit sepa
ration of layers.

(b) Maintain the line of separation 
approximately in the same position, with 
an angle of 90° from the separated layer 
to the tangent of the specimen surface.

58.6.4 Calculations.
(a) The adhesion value shall be the 

minimum force recorded on the portion 
of the chart corresponding to the actual 
separation of the part being tested.

(b) Express the force in pounds per 
inch of length.

58.7 Air pressure test.
(a) Connect the air brake hose assem

bly to a source of air pressure.
(b) Apply 200 psi air pressure to the 

hose and seal the hose from the source 
of air pressure.

(c) After 5 minutes, determine the 
air pressure remaining in the test speci
men.

58.8 Burst strength test.
(a) Utilize an air brake hose assem

bly.
(b) Fill the hose assembly with water, 

allowing all gases to escape. Apply water 
pressure at a uniform rate of increase 
of approximately 1,000 psi per minute 
until the hose ruptures.

58.9 Tensile strength test. Utilize 
a tension testing machine conforming to 
the requirements of the Methods of 
Verification of Testing Machines (1964 
American Society for Testing and Mate
rials, Designation E4), and provided 
with a recording device to register total 
pull in pounds.

(a) Attach an air brake hose assembly 
to the testing machine to permit straight, 
even, machine-pull on the hose.

(b) Apply tension at a rate of 1 inch 
per minute travel of the moving head 
until separation occurs.

58.10 Water Absorption and tensile 
strength test, immerse an air brake hose 
assembly in distilled water at room tem
perature for 70 hours. Thirty minutes 
after removal from the water, conduct 
the test specified in S8.9.

58.11 Zinc chloride resistance test. 
Immerse an air brake hose in a 50 per
cent zinc chloride aqueous solution at 
room temperature for 200 hours. Remove
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it from the solution and examine it under 
7-power magnification for cracks.

S8.12 End fitting corrosion resistance 
test. Conduct the test specified in S6.9 
using an air brake hose assembly.

S9. Requirements—vacuum brake hose, 
brake hose assemblies, and brake hose 
end fittings.

89.1 Labeling. Each vacuum brake 
hose, brake hose assembly, and brake 
hose end fitting shall be labeled as speci
fied in S5.2 except for the requirements 
of S5.2.1, S5.2.2(e) and S5.2.3(c). In lieu 
of “H” , “HR”, or “HL”, the letters “VL” 
or "VH” shall indicate respectively that 
the component is a light-duty vacuum 
brake hose or heavy-duty vacuum brake 
hose or an end fitting intended for use in 
a light-duty or heavy-duty vacuum brake 
system.

59.2 Test requirements. Each vacuum 
brake hose assembly or appropriate part 
thereof shall be capable of meeting any 
of the requirements set forth under this 
heading, when tested under the condi
tions of S ll and the applicable proce
dures of 810. However, a particular hose 
assembly or appropriate part thereof 
need not meet further requirements after 
having met the construction requirement
(S9.2.1) and then having been subjected 
to any one of the requirements specified 
in S9.2.2 through S9.2.11.

59.2.1 Constriction. Every inside di
ameter of any section of a vacuum brake 
hose assembly shall be not less than 75 
percent of the nominal inside diameter 
of the hose for heavy-duty hose and 70 
percent of the nominal inside diameter 
of the hose for light-duty hose.

59.2.2 High temperature resistance. A 
vacuum brake hose shall not show ex
ternal or internal cracks, charring, or 
disintegration visible without magnifica
tion when straightened after being bent 
for 70 hours at 212° F. over a cylinder 
having the radius specified in Table V for 
the size of hose tested (810.1).

59.2.3 Low temperature resistance. A 
vacuum brake hose shall not show cracks 
visible without magnification after con
ditioning at minus 40° F. for 70 hours 
when bent around a cylinder having the 
radius specified in Table V for the size 
hose tested (810.2).

89.2.4 Ozone resistance. A vacuum 
brake hose shall not show cracks visible 
under 7-power magnification after ex
posure to ozone for 70 hours (810.3).

89.2.5 Burst strength. A vacuum 
brake hose shall not rupture under hy
drostatic pressure of 350 psi (810.4).

59.2.6 Vacuum. The collapse of the 
outside diameter of a vacuum brake hose 
under internal vacuum of 26 inches of 
Hg. for five minutes shall not exceed one- 
sixteenth of an inch (810.5).

59.2.7 Bend. The collapse of the out
side diameter of a vacuum brake hose at 
the middle point of the test length when 
bent until the ends touch shall not ex
ceed the values given in Table V for the 
size of hose tested (S10.6).
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Table V.—Vacuum brake hose test requirements

. Hosa—inside 
diameter, 

inches

Temperature /esistance Bend Deformation—  
collapsed inside 

diameter (dimen
sion D), inches

Hose length, 
inches

Radius of cylinder, 
inches

Hose length, 
inches

Maximum collapse 
of outside diam

eter, inches

Ha 8 1H 7 ‘ W4 H*
V* 9 m 8 Ha Ms
Ha 9 1H 9 W t H i

9 1H 11 m * H a
H 10 1U 12 Ha Ha
15A* 11 14 iH t m  .
H . 11 2 16 Ha h>
y 12 2 H 22 Ha Ha
H 14 2H 28 Ha Ms
1.0 16 3H 36 %» M

S10.7 Smelliest.
(a) Pill a specimen of vacuum brake 

hose 12 inches long with Reference Fuel 
A as described in the Method of Test for 
Change in Properties of Elastomeric Vul- 
canizers Resulting From Immersion in 
Liquids (1964 American Society for Test
ing and Materials, designation D471).

(b) Maintain reference fuel in the hose 
under atmospheric pressure at room tem
perature for 48 hours.

59.2.8 Swell. Following exposure to 
Reference Fuel A, every inside diameter 
o f any section of a vacuum brake hose 
shall be not less than 75 percent of the 
nominal inside diameter of the hose for 
heavy-duty hose and 70 percent of the 
nominal inside diameter of the hose for 
light-duty hose. The vacuum brake hose 
shall not collapse in a vacuum test of 26 
inches of Hg. for TO minutes (S10.7).

59.2.9 Adhesion. A vacuum brake hose 
shall withstand a force of 8 pounds per 
inch of length before separation of ad
jacent layers (S10.8).

59.2.10 Deformation. A vacuum brake 
hose shall return to 90 percent of its 
original outside diameter within 60 sec
onds after five applications of force as 
specified in S10.9. In the case of heavy- 
duty hose the first application of force 
shall not exceed a peak value of 70 
pounds, and the fifth application of 
force shall reach a peak value of at least 
40 pounds. In the case of light-duty hose 
the first application of force shall not 
exceed a peak value o f 50 pounds, and 
the fifth application of force shall reach 
a peak value of at least 20 pounds 
(S10.9).

59.2.11 End fitting corrosion resist
ance. After 24 hours of exposure to salt 
spray, vacuum brake hose end fittings 
shall show no base metal corrosion of the 
end fitting surface (S10.10).

S10. Test procedures—Vacuum brake 
hose, brake hose assemblies, and brake 
hose end fittings.

SI 0.1 High temperature resistance test. 
Conduct the test specified in S8.1 using 
vacuum brake hose with the cylinder 
radius specified in Table V for the size 
of hose tested.

510.2 Low temperature resistance test. 
Conduct the test specified in S8.2 using 
vacuum brake hose with the cylinder 
radius specified in Table V for the size 
of hose tested.

510.3 Ozone resistance test. Conduct 
the test specified in S6.8 using vacuum 
brake hose.

510.4 Burst strength test. Conduct the 
test specified in S8.8 using vacuum brake 
hose.

510.5 Vacuum test. Utilize a 12-inch 
vacuum brake hose assembly sealed at 
one end.

(a) Measure the hose outside diam
eter.

(b) Attach the hose to a source of 
vacuum and subject it to a vacuum of 26 
Inches of Hg for 5 minutes.

(c) Measure the hose to determine the 
minimum outside diameter while the 
hose is still subject to vacuum.

510.6 Bend test.
(a) Bend a vacuum brake hose, of the 

length prescribed in Table V, in the di

rection of its normal curvature until the 
ends just touch as shown in Figure 3.

(b) Measure the outside diameter of 
the specimen at point A before and after 
bending.

(c) The difference between the two 
measurements is the collapse of the hose 
outside diameter on bending.

;

Fig. 3 —Bend Test of Vacuum Brake Hose.

(c) Remove fuel and determine that 
every inside diameter of any section of 
the brake hose is not less than 75 percent 
of the nominal Inside diameter of the 
hose for heavy-duty hose and 70 percent 
of the nominal inside diameter of the 
hose for light-duty hose. •

(d) Subject the hose specimen to a 
vacuum of 26 inches of Hg for 10 min
utes.

510.8 Adhesion test. Conduct the test 
specified in S8.6 using vacuum brake 
hose.

510.9 Deformation test. Table VI 
specifies the test specimen dimensions.

510.9.1 Apparatus. Utilize a compres
sion device, equipped to measure force of 
at least 100 pounds, and feeler gages of 
sufficient length to be passed completely 
through the test specimen.

510.9.2 Operation.
(a) Position the test specimen longi

tudinally in the compression device with 
the fabric laps not in the line of the ap
plied pressure.

Table VI.—Dimension» o f teat specimen and feeler gage for deformation test

Inside diameter of 
hose (inch) r

Specimen dimensions (see &g. 4) Feeler gage dimensions
D  (inch) L (inch) Width (inch) Thickness (inch) /

Ha H* 1 H
H Ms 1 H MsHa Ms 1 H Ms

1Ha H* 1 Ms H i
Ha 1 Ms

»Ws H i 1 H
H H 1 H H
H Ha 1 Vi
H Ms 1 Vi1.0 H 1 H H

Fig. 4 -Deformed Specimen of Vacuum 
Brake Hose.

(b) Apply gradually increasing force 
to the test specimen to compress its in
side diameter to that specified in Table 
VI (dimension D of figure 4) for the size 
of hose tested.

(c) After 5 seconds release the force 
and record the peak load applied.

(d) Repeat the procedure four times 
permitting a 10-second recovery period 
between load applications.

S10.10 End fitting corrosion resist
ance test. Conduct the test specified in 
66.9 using a vacuum brake hose assem
bly.

S ll. Test conditions. Each hose as
sembly or appropriate part thereof shall 
be able to meet the requirements of S5, 
S7, and 69 under the following condi
tions.

811.1 The temperature of the testing 
room is 75° F. i

811.2 Except for 86.6, S8.2, and S10.2, 
the test samples are stabilized at test 
room temperature prior to testing.

SI 1.3 The brake hoses and brgke hose 
assemblies are at least 24 hours old, and 
unused.

[FR Doc.73-24011 Filed ll-12-73;8:45 am]
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