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SOUND LEVE.[SFOR
F_3_DRCYCLES- SAZ J33]a SAE F_conmend_l Practice

Repor£ of Vehicle Sound Level Cc_mittee and _k_torcycleCc_r/tte_
Approved _a F 1975.

i. SCOPE - Th/s SAE ReccrrmemdedPrac- (a) The microphone p_int
rice establishes t_e _es_ p_occdure, (b) A I_ir_ 15m (50 f_) I>_fo_e
environn_nt, and ins_/_m,_entat_onfor t/lemicrophone i_oiflt.
determining sound lev_is _ypical of normal (c) A _int 15m (50 f_) beyond
motorcycle operation, the microphone i_oi_t.

2. _NSTRLF_TATION 3.2 _le ,uasL_emen_ area within _he

2.1 _le following instrumentation tes_ _ite shall mee_ _e following
shall be used, where applicable: r_uir_ents _ he la_d ou_ as describ_d:
2.1.1 A sound level meter _ich meets 3,2.1 _e surfac_ o_ the ground within

the Type i o_ SIA r_uire_ents of American at leas_ _he tr_n_ula_ area form_ by the
Nat/onal Standard specification for SoLmd microphon_ Io_±oi_ _u_d_e _ints 50 f=
Lev_l Meters, si.4-1971. _ _I al_errm- (15.2m)p_o_ to _nd 50 f_(15.2m)b_,yond_-.e
_ive to making d/rec_ measurements using microphone poin_ shall he-cLq,concreteor

asphal_, _ree from snow, soil o_ othe._
a sottndlevel m_er, a m/c_opl_oneOr extraneous material.
scund level meter m_y be used with a 3.2,2 The vehicle paLh shall b._of
magnetic tape recorder and/or a graphic relatively _n:o_, dry co_crete o_ asphal=,
level recorder or i_icat_ng inst-n2nent fr_._ of extraneous _eri_is such as

provided _hat tha sys_an m-_etsthe _rav_1. a_ of sufficien_ lenq_ for safe
requirements o_ S_E l_nded Practice, acceleration, dece!era_ion _nd stopping of
Oual_Eying a Sound Data ;%cquisiCion the vehicle.
System - JIB4. 3.2.3 The microphone shall be located
_.1.2 An acoustic calibrator with an 15m (50 ft) from _he centerline of _e

accuracy of + 0.5 dB (see paragraph whicle path and 1.,_ (4 ft) above _e

_.i.3 A calibratc_lengine speed ground plane.
_.2.4 The following points sha_l be

tachoT_ter having tho following character- established on _he w±h/cle pa_1:
istics: (a) :._crophonepoin_-a poi,_ on _he

_a) Steady-st_t_ accurac? o_ better centerline of _e ve_icle path where a
th_n i%. I_or,ulthrough the microphone icca_ion
• (b) Transien_ response: Response to intersects _e whicle _,_th.

a _tep inpu_ will be such _t w£_%in I0
(b) End p0[n_-a p_in_ on the vehicle

engine r_volutions _.heindicated r_, will pa_,h30m (i00 ft) beyond _e mlc_._ne
be wi_/n 2% oE _he ac=ual rpm. point,

_.I.4 A speedometer with steady-state c Acceleration poin_-a poin_ on
accuracy of a_ leas= + 10%. th_ v_hicle path 7.5m (25 f_) pri_r _ the

_.I.5 An ane_uneter with s_e_dy-s_ate micropl_ne poii_t.
accuracy o_ at leas_ + 10% a_ 19 k_ J,2.5 The _es_area layo_ in _ig. 1
(l_ mph). shews a directional avproach from lef_ to
2.1.6 An acceptable wind screen may be

used with th_ microphone. _u be accept- righ_ wi_h one l_ic_cpl_neloca_/o_, for
able, the screen ,ust no_ affect _e purposes of ch_ritF. Sound level measure-
m/crophon_ _s_ons_ m_re than + I dB for _s are _o be made on bo_ sides of the
frequencies of 20-4000 Hz or +-I-I/2 dB vehicle; _ereS_re, i= will he necessary
f_ frequencies of 4000-i0,00_ Hz. to _st_bl±sh ei_ler a second microphone

poin_ on _he opposite side o_ _e veJucle
3. TEST SITE pa_ with a correslx_nd_ngclea_ area or
3.1 The tes_ site shall be a fla_ end points and accel_'a_ion Foin_s for

open space free of large sound-reflecting app_caches from bc_h direc_io_._.
_urfaces (_ther than the _round), such as 4, TEST I_EI(_
parked veh/cles, si_nb0ards, '_uild/ngsor 4.1 A_ _e start of Lhe tes_ series,
hillsides, located within 3_ (100 ft) the veh/cle sl_ll be fill_d with fuel and
radius _ _he microphone location and the lubrican_ t_ not,less _lan 75_ of capacity.
follow_nqpoints on _ vehicle path: 4.2 _le ca_ibined_iqht of the tes_
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rider and test L_3uiE_,nt used on abe saddle L_ind the driver to _te

vohic]e shall _ :_t _oro _,in ?9 kg for any differer_c _t_n the actual

(175 3J_)i_r fuss than 75 kq (165 Ib), driwr/_lui_,nt load and _e r_red

1_ights shall _ placc_ on _hc whicle 75 kg (i65 iI_)_Imm_.

i
, Io¢1, ,_ \

/ .__ _n' & __ _'__. ! \/ , , , r

.__{ _ _ I I i __/,
,/ l/ / l"i k X\ \\ ]

";' ,,l. .... i 5:V "\ /r
\ ' _ I )00' RIdlUJ /

'\"< "i " / ,,/II X._,,_.o._.... /\ \/

, // ; / -_5'- 7 ........

FIG. 1

5. PROCED_ the throttle shall be closed. ICneel slip

5. i 'lhe vehicle s_ll use second gear which effects the r_i_/mum sound level

Unless during r_;e test under acco]era_ion shall be avoided.

the e:_in_ sbe_J a_ _ix_mum r_ted _e_. 5.3 When _xcessive or unusual r_ise

horsepower is reache] before _le vehicle is _oted during deceleration, the

reaches a point 7._ (25 ft) heyon_ the following test shall be performed with

microphone }x_int, in which caso the sufficient runs to establish r_mu_

vehicle s_I[ be tested in third gear. sound level under deceleration:

5.2 For t/%e tos= under acceleration, 5.3.1 For _Ae test unde_ deceleratlo_,

the vehicle shall p_cceek_ along the the ve]dcle shall pr_:eed al_ng t_%e

vehicle [_th a_ a constant approach speed vehicle path at an engine speed at

wliich shall correspol_ _o either an engine ,uxirmm_ ra_ed net horsepower in the gear

s_._e_ of 60% Of the ungine speed at selected for _e test under acceleration.

•axim_n ra_ed net l_rs_po_r or a vehicle 'At the end point, the _,hrottle shall be

speed of 48 _I (30 mph), whichever is rapidly a_d fully closed, and the vehicle

sl_wer. {_hen the fror*t of the vehicle allc_._ to decelerate to an engine speed

reaches t/_oacculeration point, rapidly of one-half of the rpm ac _.mum rated

and fully open the throttle and accelerate ret horsepower.
until the front of _ vehiclu is 30 m 5.4 Sufficient prelinlir_ ruins to

(i00 ft) beyol_d the microphone pain_, or familiarize r/ledriv_ and to establish

_Itil r_le el_ilte Sl_ed a_ m_ximlm rated the engine o_rating conditions shall be

Iwrse[x_4_,r is ruauhc_!, at _ich _oiltt _d_ before n_asuremen_s bagin. The
-A4 -
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ex_]iz_etc_ratiire shall 1_ wi_lin L_le me,hsuranonts, ;io_ n_or_ L_3anone p._rson

_or_l o}_rath_tl cang_ prior tn each znJn. othe_ thall _J_ I_idc_' ,'t_ the oI_s___(_r
6. ,_wlSUP@:._.,:?S re.lding the meter shall be wit]_lil151,

6.1 The so_u_l level meter sh_ll be (50 ft) of t/le vuhicle or" micro[_hohe, and

set for fast resi>_nse ai%d for the A- t]1_t person shall [>2_Iirectly behind the

weightii%g net%_rk, observer reading the _ter, on a line

6.2 The nDter shall be observc_d while through t]lL._ microphone and the observer.

the vehicle is acceler,_tii_ or deceler- 7.3 _le test rider sI_uld be fully

ating. Necord the highest sound level conversant wi_% and qualified to ride the

obtained for the rlu_, igrnrinq unrelated machine under test and be f,_niliar with

peaks duo to extraneous a_}ient lloJses, _e test procedure.
All values shall be few:order/.' 7.4 Prope_- use of all test .isstru-

6.3 At least six ireasur_n_nts shall mentmcidn is essential to obtain valid

he made for each side O_ _le veh/cle, measurements. Operating manuals or other

Sufficient measur_,ont,_ shall _ _de literature furnishu<i by _/le inst,rl_nent

until at leas_ four re_idings from each _%nufacturer should b_ ?eferr_ to for

side are wit/% 2 dB Of each other. The beth rec_inerK]ed Operation of the

highest and the ]cxeesc readings shall be instant and precautions to be

discarded; the sound level for each side observed. Speciflc itans to be
shall be the average of tl_e four, which considered are:

ar_ wi_lin 2 dB of each other_ qhe sound 7.4.1 '_le t_>e of nucrophone, its

level relx)rted slu%ll L_ for that side of directio_%l response ch;,rac_e_istics, a_d

the vehicle ]_vi_] _le h_ghest sound its oriem_ation relative b3 the ground

level, plane and source of noise.

6.4 The a_ies_ sound level (includ- 7.4.2 The effects of An_bient weather

ing wind effects) a_ t/Io test site due to condit/onS on the i_rformance of all

sources other r_%an _he vehicle being instrtm_n_s (for _mple, tesI_ature,

measured s,%all be ac least i0 _B lower husddity and h_rcmetrlc pressure).

than l_le SO.ur_ level produced by the 7.4.3 proper signal levels, te/-minating
vehicle under test. i_dances, and cable lengths on mul_i-

6.5 Wind ni_-_c_Jat the test site inst/'_.nen_measur(_nt sys_cs_.

during tes_ sI_ll be less th_n 19 kn_ 7.4.4 Ftop_ auous_ical calibration

(12 ,_oh}. procedure to include the influence of
7. (_R]tL CC_ extension cables, etc. Field calibration

7.1 Tec.hnically c(_peteI_t _rsormel s]_ll be _de _|l_<]iately before _ after

should select equiFment and _e tests each test scque_Ice. IDternal calibration

should be conduc1:_ only by trained and means is accep_%ble for field Use,

experienced p_rsons fam_lia_" with the provided t/_t external calibn_tion is

c_rren_ tech_%iques of sound _asuLr_nt. accc_plished i_L_iat_ly before or after

7.2 I%%ile .luking sound level field use.

8. REFERLk_ES for Sound Level Me=ors.

S_ggested reference n_te.rial is as follows: 8.4 ANS_ SI.13 - 1971, Method of
8.i ANSI SI.I - 19_,0, Acoust/cal M_asurement of Sound P_essure Levels.

Te/TAir_logy. 8.5 SAE J184, _llifying a Sound

8.2 ANSI SI.2 - 1962, Physical Data /_lu/sition System.

Measurement of Sound. 8.6 S,%E,J47, ,_Dximum Sound 1_vel

8,3 ANSI Sl.4 - 1971, Specification Potential for _bDrcycl_s.

C_ylig ht,_ SO_mIIV_f Aulomol_vi _n_in_li, Inc. 1975

|A_ Tl_h,_i_lBoar_RUI_IIn_ Rigulalm_t
AII _I(hn_(rll_I_r¢l, ir,clua.n_ i_naicn_ |pp¢owl¢lInd _i©. _n _rmulmtin@i._l ippr_lng _lehn_c_iIr*_#[l¢ IbmTKh.i_II

mlnd_dPt&¢ti_, _nd no ¢ommilm#nl1o¢onlo_m1o of bi _,,,vli _g_mllJl_hill[¥for ml_mOer_ini_1p_en$$
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3.5 NEW VEHICLE TEST PROCEDURE

3.5.1 Vehicle Sound Level. The sound levels for new motor

vehicles shall he determined by tests performed

according to procedures established for each

particular class of Vehicle.

3.5.2 Definitions. For the purpose of these procedures,
the following terms have the meanings indicated:

a. First Gear. "First gear" means the highest

numerical gear ratio of the transmission,

commonly referred to as low gear.

b. Maximum RPM. "Maximum rpm" means the maximum

governed engine speed, or if ungoverned, the
rpm at maximum engine horsepower as determined
by the engine manufacturer in accordance with

• he procedures in SAE J245, April 1971.

c. Microphone Point. "Microphone point" means the
unmarked location on the center of the lane of

travel that is closest to the microphone.

d. Vehicle Reference Point. "Vehicle reference

point" means the location on the vehicle used to
determine when the vehicle is at any of the

points on the vehicle path. The primary vehicle
reference point is the front of the vehicle.

For vehicles with a gross vehicle rating Of
6,000 ibs. or more where the distance from the
front of the vehicle to the exhaust outlet

exceeds 16 ft., the secondary vehicle reference
point is the exhaust cutlet.

3.5.3 Operation. New motor vehicles shall be tested both

with and without auxiliary equipment that may be in
use while the vehicle is in operation on the highway.

Auxiliary equipment includes but is not limited to
cement mixers, refrigeration units, air conditioners,

and garbage compactors. The following general
procedures shall apply to all classes of vehicles:

a. Preliminary Runs. Sufficient preliminary runs
shall be made to enable the test'driver to

become familiar wlth the operation of the
vehicle and to stabilize engine operating
conditions.

-AT- KPH 83,3



b. Test Runs. At least four test runs shall be

made for each side of the vehicle. When the

exhaust outlet is more than 16 ft. from the

front of the vehicle, at least two runs shall

be made for each side of tile vehicle using both

the primary and secondary reference points. At
least two additional runs shall be made from

the reference point that gives the highest
readings.

e. Reported Noise Level. The reported sound level
for each side of the vehicle shall be the

average of the two highest readings on that
side which are within 2 dB(A) of each other.

The sound level reported for the vehicle shall
be the sound level of the loudest side.

d. Visual Readings. When sound level instruments
have been turned on and-calibrated, the graphic

level recorder shall be put in operation.
Visual readings shall be taken from the sound

level meter during preliminary test runs and
recorded. The readings from tile sound level

meter shall be compared with those of the
recorder and there shall be no more than ±0.5

dB(A) variation between the readings. When the
variation is greater, the equipment shall be
checked and recalibrated. If the variation

still exists, the test shall be conducted using

only direct readings from the sound level meter.
This procedure does not apply to the General
Radio Type 1523-PlA sound measuring set because
th_ recorder is the meter.

3.5.4 Light Trucks, Truck Tractors t Buses and Passenger
Cars. Trucks, truck tractors and buses with a
m-na-_-ufaeturer's gross vehicle weight rating of less

than 6,000 ibs., and passenger ears shall be tested
as follows:

a. Vehicle Path. The test area shall include a

vehicle path of sufficient length for safe
acceleration, deceleration, and stopping of
the vehicle.

b. Test Area Layout. The following points and
zones shown in Figure 3-2, where only one

directional approach is illustrated for pur-

l poses of clarity, shall be established on the
vehicle path so that measurements can be made
on both sides of the vehicle:

_H 83.3 -A8-



(i) Microphone point

(2) Acceleration point - a location 2S ft.
before the microphone point

(3) End point - a location i00 ft. beyond the
microphone point

(4) End zone - the last 75-ft. dis,.snce between
the microphone point and the end zone.

/ ....
I .=5.1/ t

/,..°,./. ,it \_o /
_ I_1°°' ml*c,_,l| ,%_1 i 111o' Xm6L_IX /

\ / /_,\.*o,op.... \\ //

Fig. 3-2. Test Area Layout
fo_ Light Trucks, Buses, and Passenger Cars

c. Test Procedures. Vehicles shall be tested

according to the followinE procedures:

(i) Gear Selection. Motor vehicles equipped
with three-speed manual transmissions snd
with automatic transmissions shall be

' operated in the first gear. Vehicles

-A9- }IPH 83.3



equipped with manual transmissions of four

or more speeds shall be operated in first
gear and in second gear. Vehicles which

reach maximum rpm at less than 30 mph or
before reaching the end zone shall be

operated in the next higher gear. Auxil-

lary step-up ratios (overdrive) shall not

be engaged on vehicles so equipped.

(2) Acceleration. The vehicle shall proceed

along the vehicle path at a constant speed

of 30 mph in the selected gear for at
least 50 ft. before reaching the accelera-

tion point. When the vehicle reference
point reaches the acceleration point, the

throttle shall be rapidly and fully opened.

The throttle shall be held open until the
vehicle reference point reaches the end

point or until maximum rpm is reached
within the end zone. At maximum rpm, the
throttle shall be closed sufficiently to

keep the engine just under maximum rpm
until the end point, at which time the
throttle shall be closed.

(3) Deceleration. Tests during deceleration
shall be conducted when deceleration noise

appears excessive. The vehicle shall
proceed along the vehicle path at maximum

rpm in the same gear selected for the tests
during acceleration. When the reference

point on the vehicle reaches the accelera-
tion point, the throttle shall be rapidly
closed sad the vehicle allowed to deceler-

ate to less than i/2 of maximum rpm.

(4) Engine Temperature, The engine temperature
shall be within'normal operating range

throughout each test run. The engine shall
be idled in neutral for at least one minute
between runs.

3.5.5 Heavy Trucks, Truck Tractors, and Buses. Yel_icles
with a manufacturer's gross vehicle weight rating

of 6,000 ibs, or moFe shall be tested as follows:

a. Vehicle Path. The test area shall include
a vehicle path Of sufficient length for safe

HPH 83.3 -AIO-
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acceleration, deceleration, and stopping of the
vehicle.

b. Test Area Layout. The following points and
zones shown in Figure 3-3, where only one
directional approach is illustrated for purposes
of clarity, shall be established on the vehicle
path so that measurements can be made on beth
sides of the vehicle:

(i) Microphone point

(2) Acceleration point - a location 50 ft.
before the microphone point

(3) End point - a location 50 ft. beyond the
microphone point

(4) End zone - th_ last 40-ft. distance
between the microphone point and the end
point.

\ ×"..........
I

Fig. 3-3. Test Area Layout
for Heavy Trucks and Buses
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c. Test Procedures. Vehicles shall be tested

according to the following procedures:

(I) Gear Selection. A gear shall be selected

whfch will result in the vehicle beginning
at an approach rpm of no more than 2/3

maximum rpm at the acceleration point and
reaching maximum rpm within the end zone

without exceeding 35 mph.

(a) When maximum rpm is attained before

reaching the end zone, the next

higher gear shall be selected, up to
the gear where maximum rpm produces
over 35 mph.

(b) When maximum rpm still occurs before

reaching the end zone, the approach

rpm shall be decreased in i00 rpm

increments until maximum rpm is
attained within the end zone.

(c) When maximum rpm is not attained

until beyond the end zone, the nexz
lower gear shall be selected until

maximum rpm is attained within the
end zone.

(d) When the lowest gear still results in
reaching maximum rpm beyond the end

zone, the approach rpm shall be
increased in 100 rpm increments above

2/3 maximum rpm until the maximum rpm
is reached within the end zone.

(2) Acceleration. The vehicle shall proceed
along the vehicle path maintaining the

approach engine rpm in the selected gear
for at least 50 ft. before reaching the
acceleration point. When the reference

point on the vehicle reaches the accelera-
tion point, the throttle shall be rapidly

and fully opened and he]d open until maxi-
mum rpm is attained within the end zone,
at Which point the throttle shall be closed.

EPH 83,3 -A'_2-



(3) Deceleration. Tests during deceleration
shall be conducted when deceleration noise

appears excessive. The vehicle shall

proceed along the vehicle path at maximum
rpm in the same gear selected for the

tests during acceleration. When the
reference point on the vehicle reaches the

microphone point, the throttle shall be
rapidly closed and the vehicle allowed to

decelerate to less than 1/2 maximum rpm.
Vehicles equipped with exhaust brakes shall
als0 be tested with the brake full on

immediately following closing of the
throttle.

3.5.6 Motorcycles. _otorcycles shall be tested as follows:

a. Vehicle Path. The test area shall include a

vehicle path of sufficient length for safe

acceleration, deceleration, and stopping of thc
vehicle.

b. Test Area Layout. The following points and
zones shown in Figure 3-4, where only one
directional approach is illustrated for purposes

of clarity, shall be established on the vehicle
path so that measurements can be made on both
sides of the vehicle:

(I) Microphone poinz

(2) Acceleration point - a location 25 ft.

before the microphone point

(3) End point - a location I00 ft. beyond the
microphone point

(4) End zone - the last 75-ft. distaece between

the microphone point and the end point.

-A13- HPH 83.3
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Fig. 3-4. Test Area Layout for Motorcycles

c.. Test Procedures. Vehicles shall be teated
according to the following procedures:

(i) Gear Selection. Motorcycles shall be
operated in second gear. ?ehicles which
reach maximum rpm at less than 30 mph Or
before a point 25 ft. beyond the micro-
phone point shall he operated in the next
hi_her gear.

(2) Acceleration. The vehicle sh_ll proceed
along £he vehicle path at s constant
approach speed which corresponds either to
an'engine speed of 60 percent of maximum
rpm or to 30 mph, whichever is lower.
When the reference point on the vehicle

KI:'H 83.3 -A14-
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reaches the acceleration point, the
throttle shall be rapidly and fully opened
and held open until the vehicle reference

point reaches the end point, or until the
maximum rpm is reached within the end zone,
at which point the throttle shall be

closed. Wheel sllp shall be avoided.

When this procedure results in a dangerous

operating condition, the next higher gear
shall be selected for the test.

(3) Deceleration. Tests during deceleration
shall be conducted when deceleration noise

appears excessive. The vehicle shall

proceed along the vehicle path at maximum

rpm in the same gear selected for the tests
during acceleration. When the reference

point on the vehicle reaches the accelera-

tion point, the throttle shall be rapidly
closed and the vehicle shall be allowed to

decelerate to less than I/2 of maximum rpm.

(4) Engine Temperature. The engine temperature
shall be within normal operating range
before each test run.

(5) Test Weight. The total weight of test
driver and test equipment shall be 165 Ibs.
For small drivers, additional weights

shall be used to bring the total to
165 ibs.

3.5.7 Snowmobiles. Snowmobiles shall be tested as
follows:

a. Vehicle Path. The test area shall include a

vehicle pate of sufficient length for safe

acceleration, deceleration, and stopping of the
vehicle.

b. Test Area Layout. The following points and
zones shown in Figure 3-5, where only one
directional approach is illustrated for the

purposes of clarity, shall be established on
the vehicle path so that measurements can be
made on both sides of the vehicle:

-A'_5- HPH 83,3
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(I) Microphone point

(2) End point - a location 50 ft. beyond the
microphone point

(3) Acceleration point - a location on the
vehicle path established as follows:
Position the vehicle headed away from the
microphone point wlth the vehicle
refeTence point at 25 ft. from the micro-
phone point. From a standing start with
transmission in low gear, rapidly apply
wide-open throttle, acceleratinE until
maximum rpm is attained. The location on
the vehicle path where maximum rpm was
attained is the acceleration point for
tests run in the opposite direction

(4) Maximum rpm zone.

_DO* _Jdz_i $°° R,

l

_i_. 3-5. Test Area Layout for Snowmobiles

HPH 83.3 -A16-



e. Test Procedures. From _ standing start, with

'transmissi0n in' low gear and the vehicle
reference point positioned at the acceleration

point, the throttle shall be rapidly and fully

opened and held through the maximum rpm zone
until the reference point OR the vehicle

reaches the end point after which the throttle
shall be closed.

-A17- H/oH 83.3
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SOUHO LEVEL FOR PASSEHGER CARS
AND LIGHT TRUCKS-SAE J986a 5AE StQndard

j, _lTh¢l s_£ S_ndtlLt _*tb[i_n m• m•timum _und I_cl _3 ._4¢at,Jra_mu
In p_,t_|t; aT_ end li hi tr,lILI and d_r;ib_ the t_t pr_.lc. 4_ ] The nlilmP hone th_ll bc [_atrd 50 Is tiara the Icnltrlin¢ ul
eA_i_nmr_l, I_d tnml_rntnlattOn [Or dtt¢_lmn_ IhtL _hd _el t[ • tehi¢l¢ _a_h _t _ h_i_hL o[ ¢ [I ably• •he £_und _lln¢

3.._.d l.n_l _JllThe i_nd 1_1 pro4uWd by i new ptu*¢_£¢_ ¢ _._ _lle mrt_r thtll [*c st1 I_r last let_me z_d the Awe [he nit
Cl o l_Ikt 1_uckof 6000 r,w or _* lhatl hoe ¢_ct_t an A _'e_Bb_ed n_l*.rL

prr_rc_ule dnnihed h_rein _e _aT_laph _21. _h¢ &_Li_hl_ I£1dill_ thai[ I_ Lh_hi£hr, I "_und level indlmled d_t*
J, l_rl_w_m_l_1--T'_ )rdloWl_ll tMImmen_it _n *hal "_e_t_,d or _( II • un iKno ini[ _n[etaied _a_.t due t_*ext_nro;t ambient nm_l

ihe r_¢a_u_emenlI'_uh_: A• Ieatt Ir,ul me_umn_mL thai[ b_ m_de lOT et(h tide o •hi: veh _¢
SiTA :n_nd W._I mtt¢_ _hich m_u the I¢_ui:emenu ol both el (¢>fonl ihetldC pIoducin._thrhigheT f_undlcvdi[ thtlil obviO_l

lhl_ro.tn_nal k]._ti_l_hn_C_l C_mmim_on (I_:C_ p_bl_Cltlen 17g. to _ ni • _ll , All _alu¢_ li_all b¢ recorded.
pre¢mon SoundI_*_el Metcf_. ar)d Amtlic_n _;,tio_tl Sumd4_d (A_$) 4._.4 "/he _._r.d level [_f etlh *tde ol the _¢hc1¢ tha "c_ t_¢
SI.4_1_1, G(n¢Ial )_r_ S_und L_¢l Met•n. • _e o h• wo htl(hel e_di_ll which Ire _ilh_n _ db ol ezeh

_._.l ASSh lll•_tive IO wa_fl I di_el me_urem¢nu ud,| a _und _lh_. "rhe toun¢_level itpqflf4 thai[ be Ihat ¢_1I_• [ought I ¢_ GI t_e
l_,_elmeter, _ mlc1oph_ne _r i_*u_d lcwl meter may be _ whh • vehicle.
_l_t.41i¢ t.Ip¢ It_ldeT tndJol • _'n_bie level lecDt_ef _r z_dn| ;, G_rr_ C_mmml;
_lrti-f_ pro_Qifi_ I'_" l)tltm _¢_)J t_¢ Tt_Uil_'lg_¢hl_Ot_ ] I1_, ,_,1 ]l _stlrO_l te¢Oql_lt¢flt]¢_I_al ;echn_callyuam_ pe:_nr_•1

$_ ._.m_ndlevel cJ{ibr•tor (xe Faxl_laph b.$.6). _[¢et the c_juipm•nt and that the teltl be ¢ondutce(_onSy by qu_l_lled
$ A _lib_al_ •nl_ne li_ed ¢echomctc_, p•_k)nt i_aincn in •be c_[renl ic_hn_qu_ ol taund m_tt*_cment,

$4 An tnenlom_icr. 52 A 2 db _tlo_anc_: I_r ehe _nd lev•l Ilmil b n_ W In
_, .¢re_ed_t4 _lo_i_te I_t vati&lJonl Jr] t_t li1¢, _ehdc]¢ op_al_n, t_tilure

Iue_t¢¢l* Iueh It pZr_¢(_ vehicles, Sll_lb_ttdl, buildlnl_, ot h_lbJdt_ [tt_n¢_ in nominally I_enlK|l vehicle.
_ted wJlhin )OQit ot el;her ih¢ Vehl¢lCor t_e m_craphone. 5_ plopet uk1_ e[ ale tee1In_lr_mcrlc_tiofi is _nlt_l (o obtain

4,eli D_d.| Ihe me_;utrment_ the suit•ca _1 ¢he I_o_t_d _hhin the _alld rrt¢_tslti¢_qcnlt. Op•f_iia| ma_ual_ ot olher littlalqte turnilhed by
_t*urement ttel •hill be free front pO_de_ t_w. loq| It_. I_ ihe Int;rl_m_nl man_lzcturrr should be rel•;re4 to f_r besh tecem.
mU, oftshet, m•nd=d _[*¢ralien o[ ihe In••rum•n• and pt_¢lo_t at* b_ obt_r_ed.

4,[_ _tute b tllnd_tl miy ht_ a_lappte¢i_hle In_utn_e 011meter $p¢¢i_¢ _¢em_to b_ coils*deled t_:
impon_e l*h_n tht'y it• n th• v •in t_ ol i]_e vth_le _r eh_ mien, S,_ I Th• I_pe _t mit_ph0n_. Ill directional r_nt_ ehttactetill[_l*
phil, hal mete ihln oni, pt rsan other Ihen ih© _b_vet geed_n& •hi, and its nrienlation rein•Ire i_ 1he/1o_td .n_an¢end _;c¢ OInotl_
meier tht[I b_ w_shln _0 It o[ the tthJcl_ or _i_'t_pl_cle, a_ ihll $.312 The ¢ffrrtt o[ zmbli,_l _etlhee t_r_dhlont oll ihe _;Io_lftf_
p¢_n tf_[I _ dlr¢cd) behind the ob_e_e_ _ea4Jnll the meter, on t el atl intltumentt I_ut ex_mp_¢*lempIr=tute. hur_i¢ilt_,x_d bar_m•tric

4,I.S The ambient mu_d level (lncl_di.l_ t,ind i,_¢_u I dt_ _ *,13 proper tlEnzt l•vi,lt, e;mlh_ m_ Im_,'d nc_t*an4 ruble left.hi
m_reu_ otherghln ihe _¢hlcl¢ b_l_| mtalUT_ th_ll be al JesseI0 dbA on muhblml;um_nl n3ea14&ti,¢il_l syttemt.
lower th|n the I_v_l Qt the tett4d t •hide. ._.$.4 Proper smuttier) ctl_)r_tion pen•edge•, In Include ti_e [h_Ueetm

4lL4 Thq p•lh O) vehicle It_l th•l) be relatively tm_(h, dPf _n. of exlemton czbi_, etc. Field _tltb_tion I;1_)1 be made lmmedLIutly

4._ %*lhleleO[t_tfien •ceeptxblq [or 6_[d ute, provided Iht¢ exti,ratl m[tbr_LLoh 14 _a:am,
4.2,1 I%0m in ippl_leh speed ol _t mph, w_d¢-open iht_¢lle s_all pL_lhed immed_ately _l_te t_rabet Ei,]d _te,

be _[tblllhed when th• leonl ot the _ehicJe Tcachn • line _S It belote 5.4 Meal_lt_nl_ thall be made only when wind velo_ty Lt btl_
• IJnl: ihr_u|11 ih_ m_crophorl_rm_l Io thl vehicle path, U_ ihe ]2mph.
_WI_K ttlftlmttt[Oh I_at ot r•nl[_ tuIh [h•t _hl" (toni _l (h_ veh_lli, $,$ %'chic1(•IJtrd lot 1_11 mutt 1tot b_ O_le:l {n • I_tmlet _;¢,k
_lll h_tve_ached or patt_ :t lihi, n._ [i btTond Ihe microphone Itn| •ha( the bleaLlin pn_.edu;e ipt_[It_ by thw mlnutt¢lttr_t b _,lt*_tt_,
_hen m••lmum tiled enllne tpeed I is .ached, 'The Ih;_clle •hall Ihen _, _•l _redrel_'_e_ T_I¢r_llf• fit•refill _ IJ [Ql]ctwG
be •lined en_lh Ig _te_eflt i,scetslvf e_llt¢ t_•ed an(_ the T_t i.on* 61 ANSI $1.1-t_. A_Utll_l Ti,n'_i_olrt.
linutd usltl the _¢hlde eeaeh_l • lihe I_ It bt'_(ond I_¢ microphone fi2 AN_I _l,¢-I_t,Grnml purpose tmu,d Level Meten.
[_i,. 65 ANS Sl,'.'-I_, ph)tit_l Mea_ume_enlel ._ uha.

i_,2 _'_teet iI_p w_tch •1|•eli Ibi, malimum Io_Jnd I_*t_ mutt be &4 _s_l_tt_*_ r_btctg_t_r_J_ct[C.om_mlq_* Publt_( oo "_g,pI_.
staid•d, •titan Sound LeVel ;.let•r• [iyailtbl_ from ANSI),

42J "the ¢hlini, limp•intone th•ll 6• whhlfl the holms[ uper•t In| &ppliea(ions (of ¢_piet o( iI_eR dc*_l_eftl_ i_ul_ _ t ddmli-d (o L_t
Amea_ca_ _;_ttonal Sc•r_d•Nt Imlhule, ln_, I150 fil_t d_*ay* N_W *t'olk_

ran_ IhmU|_Ou¢ t•eh tun, .4,I m_nuti, ec.Ol_l_J[off per_o_wilh c_lpn¢

I |_11_ II t "*I1_taatltUl Juti1. _*Vlt l*fklld _t_|_9_I_11_tdl_ed.

**Ke_b_led _th petm_tinn, ('Op_Iifht _ SO•let y of Automotive [:n i_erl, All el_J_lS Rt_[ved."
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P_E_'YL_L FOR :,tTIt)RC%'CLF._-

SAE J47 S,IEReccr_rendedPractice

Repor_ of vechile SourzjI_vol Co_;Ritteea_a
_Dtorcycle Curmi_tee a}Jproved,_y 1975.

i. SCGPE 3.2 The m_asuremunt ar_ within th,

This S;_ ?set,mended Practice esteblieh- test site s_ll n_et the following re-
ds the test p_cedure, _viror_n_n_ an(] quir_,nr_s and be l_id out as described:
inserumentation for dcte_uning _ _/zun

s_und level poten_i._l_or no_rc_/cle._. 3.2,1 _e surfaceof the ground withi
2. INST_'_%T-'(_I at least the _iangular area forn_d by
2.1 _e fallowing instru_nen_atibn the n_cropl_ne location and the points

shall he used, where api_li_blc: (15.2m) 50 ft prior to and (15.2m) 50 El
2.1.1 A so_qd level _,_terwh/oh meets beyond the microphone'point shall be dr_

the _ 1 or SIA rc_ir_en_ of _ri_n concrete or asphalt, free from snow. soi
_a_ional 5tend_rd s_cificatibn fo_ Sound or other e_rane_ n_te_inl.

Level ,_ters, 51.4-1971. As an aleernative 3.2.2 _e vehicle path shall he of
.,-_kingdirect mcasurerente usin_ a ralativaly _nee_h, dry concrete or as-

scu;Idlevel meter, a microphone or sound phalt, _ree of extraneousn_terisls suc_
level meter may be used wi_h a n_gnetic as gravel, and of sufficient length fo_
t_pe r_corder and/or a graphic level re- safe acceleration, d_celeration, an_
cOrder or L_ica_in_i instr_ent p_ovide_ stopping of the vehicle.
that the syst_ _ts the r_luirc_len_sof 3,2.3 The m/cropho_ shall he located
&%E Reeam_nded Practice, Q_itfying a (15.2m) (50 ft) from the centerline of
Sound DaD] ACqUisition Syst_n -JIB4. the _%_hichepath and (l,2m} (4 ft) a_
2.1,2 A_ acoustic calibrator with an the groL_d plane.

accuracy of +0.5 dB (see paragraph 6.4.4) 3.2.4 The follc_ingpoin_.sshall be
2.1.3 A c_libra_od engine sp_ed tech- _r_lblished on the vehicle path:

crneterhaving the followlng characteris- (a]Microphone pohnt-a point on _.
tic._: cenberline of the v_cle path where a

(a) Steady-stehe accurac_ of better normal throu@h the microphone locst/on
than i% inter_ects _ vehicle path.

(b) Translent resposse: _esponse to (b) End point-a point on the veh/-
a step input will be such that wit_lin 10 cle path (?.6m) (25 _tl beyond the mi-
engine revolutions the ind/cated z'gnwill crcphone poLn_.
he within 2% of the actual r_'_n, (C) Acceleration point-a point on
2.1.4 An a_,em:_n_terwith steady-s_ate the vehicle path at least (7.6m) (25 ft)

acc%Iracywithin + 10_ a= (19 _%/h) 12 nph. @riot to the n/crophone point es_ablish-
2.1.5 ,_Iaccopteble wind screen may be ed by the r_erH_ddescribed in paragraph

usedwith _%e micc_phene. To he accept- 4.1.

able, the screen n_us_mot a.;fectt_lemi- 3°2.5 _he test area layout i_ Fig. l
crophone response n_te than _i d8 for fre- shows a directional approach fcom left t,
quencies of 20-4000 HZ or +I-]/2 dS for right with one m/crophene location for
_#6q_encieso5 _000-i_,000 HZ. purposes Of clarity, Sound level r_asure

3. TEST SITE ments are to be made on beth sides of _

3.1 The test site shall he a flat _ehicle; _lerefore, it will be necessary
open spac_ free of large so_md-reflecting to esteblsh either a second m/crophene

s_rfates (other _ the groLmd) such as location on _he opposite side Of the u_-
parked,vuhicles,signboards, buildings hicle path wi_h a correspondingclear
ot hillsides, l_cated within (30.4m)(100ft) area or end points, and acceleration
r_diu.so_ the microphone location and ths points for approaches _tem both direcmic
followingpoints on the vehicle path: 4. P_DC_D(/R_.

(a) The microphone point. 4,1 To establish t_leacceleration
• • {b) A pOint (15._n)(50 ft) before point, the end point shallbe approache__

themicrophone point in low gear from the re_-rsedirection
(c) A point (15._n) (50 ft) beyond at a COnstant,road sp_ obtained from

eh_ microphone point. 60% of _he engine speed at ,_x_m_, rat_
._ -A22-
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net horsepc_.,r. %_en the front of the shall he closed. I,_heelslip which affect_

vehicle rc_Iches UI,_ eJiLli_rlh, lhe terct- tJ_eII_xim_m_s_d level shall be a_id_d,

tle shall I_ rapidly and fully ol_'ned tn and Lhe IEunulacLuror's safe ma_imum _-

accelerate past t/lu n_cr'oph_e _)JnL under gi_le slued shall not be exc£,._ded.

wide-open throttle. By trail, tile foxiest 4.3 _en e._cessive or unusull noise

transndssion gear shall be se3ectc_1 that is noted dL*ring deceleratlon, _e follow-

will result in the vehicle trawling the ing te_ shall b_ _rfo_ed with suffi-

_hortest distanc_ frcml _le _d point to cleat _bns to establish _axim_ solmd

the place whe_e the _nrjJ_e sl_ed a_ m_nx- level under deceleration.

imLrn r_ted net hor_,_l_._u" is reached, hut 4.3.1 For th_ test under deceleration_

which Js _t less t_an (7.6._) (2_ft) past the v_icle shall app_ath the end point

the microphone poinn, q1_e ]c_ition of the from th_ _everse dlrect_cn at the engine

front of the v_icle on the vehicle path SF_d at m_ximu_ rated horsep_,_r in the

when the engine speed at n_ximu_ rat_ net gear selected for the test _nder acceler-
horsepower is attained shall be the accel- aticn. At the end _oint, t.he throttle

eration poin_ fer test _s to he made in shall be rapidly and fully closed and the

the opposite direction, vehicle shall be allc_c_ to decelerat_ to

an _igine speed of I/2 the q_m at m_ximu_

rate_nethorsepe_er, j
4.,I Sufficient preli_ry _s to

familiarize t/le driver and to estaDlish

• ' gi........ ,.......\ the en ne operating conditions shall be

[ " "" I ' m,_de before ,_.asurements beqin. _e engin_

--$..... , _ r.' • "1 ' 1 temperature shall Ix:within tile _t?ral
.... -- operating range prior to each run.

• ' • / :: ::;'=:.T..... 5. _St_.'PS

" /_ :t_i17::',7.::'" 5.1 _e sound lev_l _ter shall be

% .,........ set for fas= response _nd for the A- :

• *...... ' ,-.........._ighting network.
",......... 5.2 Tbe meter shall be obser%_d while

the vehicle is ac_)elerating or decelerat- i

• ing. The }_ighest sound level cbtaiDed for !
eaeh run shall be recorded, ignoring unre-

lated peaks due to extraneous ambient
noises.

FlS.I 5.3 At least six meashtrements shall [

be _de for egsh s:de of tAe vehicle.
4.1.1 When the procedure describ_d in Sufficient measuramen_z shall be _ade un-

paragrah 4.1 results in a dangercxls o_" til at least four readings from each side

unusual operating o_ndition such as %_i are within 2 d_ of each other. _e high- [
s_i/_, f_'ont v_leel ][fting, or oLhe_ un- est and it_est readings shall be discard-
safe conclitions, tJ_._sext highe_ _ear ed; the sound level for each side shall

sDall be selected felt t_ test and the be the average of the four, which are

p_oce_ure _er_n to establish the accel- withm 2 dB of each other. %_e sound lev_:

e.ration _oint. In a_y event, the procedure reported shall be for t._at side of t_

shall result in the vehicle beii%g at the vehicle having the highest sound level.

eI%d point when the engine sp_d at _._ui- 5.4 The a_bient so_md level (including i

m_n rated net horse[_c_ver is attaised, wind effects) at the test site due to
4.2 For the test _der accelerati_, sources other than the vehicle being .9_eas-

the vehicle shall proce_ along the vehi- urod s}_ll be at leas_ i0 d_ lower than

cle pet/, at a const_*nt approach speed in the sound level p_'educed bZ the _,hicle

the gear s_lected in paragraph 4.1 and at under test.

60% of the engine _eed at i_axi,lum rated 5.5 Wind speed ac the test site dub-

net horsepc_-_:r. When the front of the re- ing tests shall be less tJ_e 19 _,_ [12
h_cle reaches the a,.,col,urationpoint, th, ,_)h).

throttle shall be rapidty and fully open-

ed. Full acc_lerati_n sI_ll continue until 6. GE_SPvSL C_D_

the engine s_kl at _%xi_mm% rated not 6.1 Technically c_tent personnel

horseFx_^_r is reached, which shall be at should sel£_2t eqtli_nent, and the tests

I' the e_! i_oint, a_ which thn.. the throttle -R_- sho%lld be conducted only b? trained and



experience_i persor._ f_%_/liar wi_h tJlc ection_l res_x_nse chnz-ncteristics, rand

c_rre_t _ecl_li_s of £01_;_ _,_,7sur_::t_. its or_en_atio_ r_la_ive to tJ_e g_ou_d
6.2 I'_l_le ."_king souncl ]eve] m:_u_'e- plnl_e and source of r_ise.

t_.nts, not more _n on_ _:erson o_5er tJ_n 6.,1.2 _le e_/ects Of a_)iP_nt l_a_her

t-he ride_ a_lcl the obs,_r%,or r_!_din(i _le c_nditions o_ the perfo_lJlce Of all ins-
m_¢r shall I_ wi_lii_ 15.2 m (50 f':l of t_nents (fo_" _×_le, _/_ature, hu _
tJ_e v_icle Or n_cropi_ono, _nd thnt j_.r_n n_i_li_ V, as_ _r_tric pres_Lu_e).
shall be directlV b_-hzrH the ol_e_ver 6..I.3 PrOI_._r siq_al levels, t.ermina_

rea_ing _le _te_', on _ 11lie tJ_ro_h the ing _d,_ccs, and cable lengths on
micropDoDe _d _e observe_', mu[_i-i_st/7_T;_n_ _asurc.-_en_ syste_,

6.3 The _es_ rider should b _. f_l[ly 6..I.4 Pro_r acoL_stical calibration
c_nversan_ with and q_ali_d to ride _he procedure, _o include the influence of

machine under _es_ and b_ f_,iliar with e_ension cables, etc. Field cal,brat/on
_he tes_ prccedure, sh_ll b_ _ade inm._dia_ely before and

6.4 Proper us_ Of all t_".t ir_tru- a_er each tes_ sequence. _ntornal cali-
menta_ion is esseDcia] to ebtain valid bration is accop_)le _or _ield use,
measur_s. _erati_q _L_n_l]s o_ o_her provid_ tA_ external cal_b_n_on is
literature furnished bz _e ins_n.7_-n_ acc_li_h_ /amedi_ely before or after
manufac_uror shoul,! _ referred to for field use.

bo_ recc_mem_ed o_era_ion of the instru- 6.5 V_hic!es used for tests mus_ no_

_,n_ and prec_ut.ions to be obs_J_}, be operac_ in a manner 5u_ tha_ t-he
Specific £_e_s _o _ conside_d are: break-in p_cc_ure _ci_ied by the _anu-

6.4.1 The type o_ _/_op.h_ne, i_s dir- _ac_urer is violate.

7. ;_EI_;_--S 7.3 A'._I 51.4-1971, Specification

Suggested refere_,ce t&iteri_l is as for Sound Level Hetors.

sur_Tent of Sound Pressure Levels.

7.1 _.NSI Si.i--1960, Acoustical Ter- 7.5 ._'_EJ184, Qualifying a Sou.ld

_Jlology. Da_a Aquisit/on Syst6._.

7.2 2_I S1._1962, Physical ,_a- 7.6 SAE J331, So_md [e%_is for

su_e_%n_ of Sound. _torcycles.

Copyright_'_So¢iatyar Ai_l_moliveEnoincer$, fn=.1_'5
All I_ghll rIserwd.

, |A_ T_ni¢_l BO$_¢_Rule_andRlgut_ltl_n#
_ I$¢ftmClltmpo?tl,_n¢luO_._i15.¢f_/d_Cpntow_,_ind pt#¢. I. /otmulali.g a_l¢_Co,townB tlChni?JIte_Of¢l,Ih| T_n_ca_

_t_,dsdpt_,_i._d _o ¢o_'_m_l_,l_oto,formIo_r_ i__ _2_mlth_i/llyfor_n_11,_im_,_a/p_11.
p_l_ _yIn_i$_h_C._ls0_Fl, pimi#d m U_.A.
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ISO Recommendation R 352 February "_g84

MEASUI_EMENT OF NOISE FMI'ITED BY VEIJ][CLES

I. SCOPL_.

ThisISO ](econ.nendadondescribesmetliodsor dctcrm;nlngISlenoisecmittsdb)"motot vchldes
sliestbclnit intendedto meet chc requiremenLsof simplicityas fat as iJ¢o_gs_atwltb repro.
duclhifity of rcsul_ and tcafisra in the operating coadltlons of chc vehicle.

2, GEHI:rtAL]IE;QUIRI_t£_T_
1.t Te_Ienn,lg_cns

Thi_ ISO RccammcndaUonis basedprimarily on a lestwith vehiclesin motion, the ISO
rcfereucclesh It is generally rccngnhed In bo or primaryimportance Ihat tim measurements
sliould rclaZcto normal town drivingconditions,thus inc[udlng transmiss[oanoise ctm
Mcnsurcmenls slmuld also relate to vcMclo conditions which give tho hlghe-_tnoiselevol
consistcm wich normal driving and which lead to n:producibi¢ nob= emlxsion. T_¢refor_,
an acceleration lest at full throulc from a staled runningcondition h specS/led.

Recognhlng, however, that dilTcrcnt practices already exlsl, spcclr,calions of lwo other
melhods used arc also given in tlic Appendix, Ti,ese relate In:

(a) a lest with stationary vehicles (scoAppendk AI) and

(b) a test wilh vchicles in motion, under vchiclcconditions which (in ch= cos=of ccrtaia
velilclcs)arc different from chose in the 1SO rcfcrenc_ t_t (s_ Appendix A2),

Wlicn either of these testsis us.*d,the relation between the rcsulU and chose obtained by
the ISO reference test should be estsbfished for r/plea[ examplcs of _bemodci concerned.

2,1 'r_sl silo

The test metliods prescribcd c.all for an acoustl_l environmentwhich can only l_l ob_ined
in an extensive open _pac¢. Such conditions can usually be pmvldtd

for type-approval measurementsoPvehiclcs_
for measurements at chcmanufacturing stag_and

for measurements at ol_cial _dng s_Uons.

li is dcslra_lc that spot checking of vehicles on the road sho-ld be made in a similar
acous:i_l environmenl. I_'mr.asurem_ntshave to be carried out on theroad in an acousti_l

envi}onmentwhich doesnol fulfil the i_qulr_mcnisstatedin this ]SO Recommendation,
it should be ret'ognized chat the resultschained may deviate appreciably fromcher_du
obtaln_ _ing the slx_fied ¢ondldom.

i,3 I.icrprctal;on or reaulL1

The results obtained byrite methods specified give a n objectlvc measure of the noiseemitted
under the prescribed conditions of test. Owing, however, to the fa_ that the suhjeeUve
appraisal of chc a.n_oyanc= or nolsln_s of dirfcrex_tclasses of motor _hid_ Is not simply
related to the indi_tions of a sound level meter, R is recogniz_d chat the correct Latcrprc..
tsiion of res,,1_ of the measurements in this ISO Recommendation may requite dilTct_i
limits to b_ _ct for the corresponding annoyance of different cla_ of vch.iclca.
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.I. I_tI_ASUIIEMt!NP KQUIt'MI;Np

Ahi_h qunlity _nu.d level inotcr sho_dd be nsed. 'fhe Ivc;ghtiiDg n¢lwot k n_1_lnlctcr thne con_tanl

¢_luycd _hould hc curve " A " nnd "l'a_t rc_pon_c" relpcctlvely, ns specified Ja II.ccomlacn•
_Jli0n No. 123 o£ llle 1.1crnntional Elccltolcchn[crd Comn_iss;on Per Sound Level Meters, A

detailedl¢chni_l dc_erlplion of the inslrumcnl used should be supplied.

']]c sound level niC:l'CllrcdIiihl CsOuildrevel hillers h:li_ll_ ih¢ i_dclo/lhonoclol¢ In Iho i_lfllflicl]l
_lll_l_ydcr_ndoll hcorcnaionof hoinl rl_mcrLwlhr_pCc 0 hllound._ourc_aswcltl_aJt
hi posilJon o1"[lie oll$¢f_¢r nlnkhlC lh¢ m_urcmcnh Th¢ [nllt_¢t_on5 CJvln b_ _Jz¢/_;Hluf_©lurcr

collieftl hl_ tile otlc_lal on of Ih¢ loulld Icwl mctlr wlLh i-i_pcol to Ih_ sound soutcl=a_d "theoblc_'¢f
shouldIhcrcC'orcbe c.lr¢fulJ¥ followed,

_. _awindthlc_d_su_d£_rd_¢m_cr_ph_e°hsh_uIdb<_rcm¢m_t¢d_ha_hl_mayh_v_r_n_]ucn¢_
on Ihc lOll|lily ly el" I le IOUlld I¢v¢ rtlctcf.

_,. TO¢_15U_'1=aCCUZ';llcr_c.*llurenlcnl$_[t Is fcconllnendld Ihltl before_lch serieso1"/_c_ur¢_¢_ll Iho
=mpli_callon of lhc sound Ic¥cI meter I_ checked, using a sland_zd nolle IDU_ llnd addUSll_gea

4. el[$recommended Ihnt Iho soundlevi] meier and the $1_nd_ldnolle _ourm be calib nl_.d perlodl_lJy
Ii I [IbOraloO' equipped wilh Ihl nccr._lW facilili_ [o¢ f[cc-/;cld c-allbrollo_,

by _k which is obviously out of characlcr with Ih= gcncr;d sound level bei_8 read lhould h0

Tee [I_I mile should bc such thal hcmlsphcrical dlvergcnce exists to within _ 1 dD.

._O_c.--Aluilabl_ I¢_l/tic, which could be consideredIdeal for lh¢ purpo_cof Ih_ mco4urcmcnL_,'._'0uld
_n$islel art open lp*lc¢ o_ I_o_11_-_Dm f_dtul* O_which tim c_nIrid _,0m, for Ix Mnple_would r,o_l[ll of

_._g_'t_¢._lph31t Or similar h=rd malctlaL

h pr_ctlcc, departure from the so.called "ideal" condilion_ _riscs from four _e_, causes1

(_) moundahsorpllon by the lusl'_¢ of the ground;

(_) rel]CCtiofl$from object, such al buildincs, and trees, or from pcrso_;

(¢) ground wbich is not level or of uniform ,Iope over a lulIiclent area;

(d) wind.

It is impract_ble Io spcoify in detail th= cN'cct produced by ¢_ch of these infhlenc=s. IIh c_n-

er:d Importanl. howcwr, that the surface o£ lh_ ground ',vllhln the mcasureme_atarea be flee
•,am powdery tnow, long Grass, loo_ loll or ashes,

To rnin[mls= the.cfrcct of rc_Tcctlons_ it is further recommended that the sum o/the angles sub.

t_ded at the posilion or the lest vehicle by surroundin_ buildings within 50 m radius should nol
matted90' and that there he no l_bstantial obstructions within a radius of25 m from the vel_c[¢,

Amasdral foc_.ing effects and tiles t_clween parallel wails _hould be avoided.

_'her©verpo_ib]e, lh_ level of ambient nois= (including wlnd noise and-for _t=t_onary t_t$--

toiler _land and tyre nois_) should be such that the _adlng produc=d oa the meter b at le_$l

lO dB below tlhat produced by the lest vehicle.. In olber cases, the prevaili_ aolsa l_vel _hould be

ttal_ io forms of the readin B of the meter,

_qorl.,,-C_r¢_;houldbe lakcn _,_l guz_ of wlnd do not dhtart the r_1_ of lha nuatsurrznenu.

_2=premente of bystanders may have an appreciable thl_uen_ on th= meter tr.adlo_, if such

P:aoo$ are in the vicinlty of the vehicle or the miorophoae. No person othn' than the observer

_og the meter should there fore ttmaIa in the nclshbout_ood of the ",'chicle or tht microphone,

_--_ult_bl. cendhlons exist, if by,redden are at • di_t_m from the v'.lffcle which b at le_t Iwlt_
_ttaam from v_cle to microphone.

-A27-



$, P*II'ASUll[:;,%_P.'t_$_Yl'['llV'£:I;ICL['.SIN 4_(OTION

5,t 'l'_lh_;: I_r01,,,d

The Icstirlgground shouldbc substantiallylevel, _nd it$_uftacctextureluch tbat atdoes
not causeexcessivety_'enolsc.

$.= b'Ic,_sur;_=pl)s;Hons

The distancefrom Ihc mcasuringpositionsto thQi'el'crcnc¢fine C.C(Fig. I) on therol2d
shouldbc7.5m. The p._thel"the_nt_etinoofthevthicleshouldfollowascloselyn_
possiblelhc tino CC,

The microphoneshouldbe"locatedL2 m nbovo the_roundlevel.

._.3 _l/nlbel-el"Iit¢_sU¢¢lnelll_

At le_sl two me=suremelttS should b= made on each _{dl:of the vchlde as _t p_ssM the
measuring positio_s.

Iqo_--It _srccQm_cndedthatprcliJ_narymcasurcmcnL_b¢madefor _o purpos_of ac_ustmc/,L
'.'.Swch_tclim_aty mt,_.mcnt_ nccdnotbaineludcAL9theOn,I result.

C

M/crop^erie== " =" _1¢

o!,.4 .. ,,,4

Nil. 1o_ M_ltwl_ _lUms for_,_II withv_kJ_ Inm_cl

S_4 Tcsl procedure

$,4._ General¢ond_tlont

T_e vehicle _ppra_c[l_ the line ,_A ta the appro,_alo conditions spot[fled below:

When the front of Ibe vehicle _caehes the posigon, In r_latioa to the microphone,
shown as .4.4 In Figure I, the lhrollle Is fully opened as r_pldlyas practicable and held

' - there Ul_ti]the r_r of'the vehicle reachesposition BII tn FiL_te 1, when the thtollle Lt
closed a=rapidly a_ luosslblc.

n Trailers, In¢ludin_ the Irailer portion of articulated vehicles, ate [gnottd whet* con,
o sidcrin; lh/ctouing of IIn_ BB,

7"¢o4"_--If thevehicleh spcciaityconstr_:ledwith equipment(_ch _s¢oncrctanslxc_,conl-
prc.s_orspumps,etc.),which is usedwhUstdievch/_oIs Innor_aJI¢_ oll tho road,thJ_
equipmentshouldsl_obeopct_t_n$dutin$the[t4t.

rt
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5,4,2 _rllc+rlrle cmulill_ns

5.4.=.I Vli.c_ W;T_I_o or^_.nox.Th= vchic[c _houldopproachth0 llnQAA at _. stc._dy
_pccdcorrcspo,di._

c_lhcrIo nu cnl_in¢spccdo[ lltrco qu_rtcr_of dlc =pccdD.twhjc_ I_zo¢n_ina
dcvclopsits m_x[mumpowc¢.

or to throequa_cr=ol'lhemaximumcngin=ipccdpop,nittcd bythegovcmo_

or to 50 kin/h.

whicl;evcrix fl1¢lowest.

_.4,_+_ 'VI_IIICLI_ WITII A MANUALLY O_JIA'lT_) _I_AI_'DOX* If _[O vchlcl= i=_ttcdw_t]l_ two-,
throe.,or I'our-sp:cd_c;r box,thesecond_ar shouldbe tlscd.Ir Ihcvchiclah_
morc th,ln ]'our speeds,the third F;carshould b_u£zd. Au_lizr7 s_zpup _fios
(" ovcrdriv¢") shouldnot h¢cng'agcd.Pl"thc w.h;_= _ _tl_d wJt__J__.l_dUai_"
rcductlo_gcoz"box, Ihi$lhould b¢_cd with t_¢_v¢ allowln_ th¢hi_h_t vr._i_
speed.

Tamvchicic_hculdapproachthe linc AA at • studyzpc_[ r.or_pondin_

cidlcr to an c.z;in¢speedo1"throeq_anczzo£_ _pccd _t w_ch t_¢ ¢_gi_
developsits maximumpower.

or to thrcc_u_rlcrsof tim¢ns_n=epccdp=rmittcdby t_¢ _ovcrnor.

or to _0 _J_lh,

whichcvcris tll_ lowcst.

_+4._*,_ V[IIICLE WITll AH AU_'OMATIC QEAIt'DOX, "_¢ ¥_h;C]C $_O_I{_ _pp¢o=chthe [_n¢A._
at a stc_dyspccdof_0 km/h or nt Ihrcc quartersof its m,_dmumsp=cd,whlchcvcr
i= lhc lowcr. Whcrcallcrnatiw forwarddrive positionsat_ avaiicbic,that poSi_o_z
which results in thehtz;hc_tme=. _cc¢ic_tion o]'_a vcl_c_¢I_twe¢x_[i_ AA
;z_d#_ shouldbcsobered,

Tho selcclor!_oshionwhich i=used o_ly Pot engineb_n_. ]]ar_<I_;or slmilz¢
=;lowm_ncuvrcso1"th_v©hl¢l_shouldbeexcluded.

_'_v_o.s, TII_ vehicle_hould_pproac]_th_ _n_ AA at a stud7 spccAot
quartetso]' tho maximumspeedwhich c:znb0 ac_'d, .",*r;B flzo_t-boz z'_do
w_ givesthe hi_hestroadIpe_.

5.5 Sl_tementoI'res"ILI

All _din_s takenon th¢soundI¢v¢1mr._r shouldb¢ stst=din t_ _po_

The basis o£borsepow¢:r_ti_g, i£=ppropx_¢, shoed I_ s_tcd i_z_= report.
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ThirdDraft,August1976

F76 - SOUND LEVELTESTMETHODFOR MOTORCYCLES

1. SCOPE

Thistest procedureestablishestiletestprocedure,environment,and

instrumentationfor determiningsound levelstypicalof rapidmotorcycle

acceleration.

2. INSTRUMENTATION

2.1 The following instrumentation shall'be used, where applicable:

2.1.l A sound level meter which meets the Type I or SIA requirements of

AmericanNationalStandardSpecificationfor SoundLevelMeters,

SI,4-1971, or successor standards. As an alternative to making direct

measurements using a sound level meter, a microphone or sound level

meter may be usedwitha magnetictape recorderand/ora graphiclevel

reconderor indicatingInstrumentprovidedthatthe systemmeets the

requirements of SAE Recommended Practice, Qualifying a Sound Data Ac-

quisitionSystem- J184,or successorstandards.

2.1.2 An acoustic calibrator with an accuracy of _ 0.5 dB.

2.1.3 An engine speedtachometerhavinga steadystateaccuracyof within

3% of actual engine speed at 753 of peak power rpm', The vehicle

tachometermay be usedprovidedsteadystateaccuracymeets the above

criterion. It shouldbe notedthat the responsecharacteristicsof

the tachometerwill affectthe sound levelreadings;tachometerswhich

lag in response generally lead to higher sound level readings. In

lieuof usingan enginespeedtachometer,speedsensorswhich provide

equivalentaccuracymay be usedto calculateenginerpm.

* "Peakpowerrpm" shallmean the rpm at which SAE net peakbrake poweris

I reached,as definedin SAE StandardJ245.
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2.1.4 An anemometerwith steady-stateaccuracyof within_ 10_ at 20 km/h

(12 mph).

2,].5 An acceptablewind screenmay be usedwith the microphone. To be

acceptable,the screenmust not affectthe microphoneresponsemore

than ± 0,5 dB for frequencies of I00-8000 Hz, taking into account the

orientation of the microphone.

3. TEST SITE

3.1 The testsiteshallbe a flatopen spacefree of largesound-reflecting

surfaces(otherthanthe ground),suchas parkedvehicles,signboards,

buildingsor hil]sides,'Iocatedwithin30 m (gR ft) radiusof themicro-

phone locationand the followingpointson the vehiclepath (seeFig. l):

a) The microphone point

b) A point 15 m (49 ft) before the microphone target point

c) A point15 m (49 ft) beyondthe microphonetargetpoino

3.2 The measurementarea withinthe testsite shallmeet the followln9

requirements and be laid out as described:

3.2.1 The surfaceof the groundwithinat least the triangularareaformed

by the microphone location and the points 15 m (49 ft) prior to and

15 m (49 ft) beyond the microphone target point shall be flat and level

(gradenot more than0,5%),dry concreteor asphalt,freefrom snow,

soil or other extraneous material,

3.2.2 The vehicle path shall be of smooth, dry concrete or asphalt, Free

of extraneousmaterialssuch as gravel,and of sufficientlengthfor

safe acceleration, deceleration and stopping of the vehicle.

3.2.3 The microphoneshall be located15m {4g ft) fromthe microphone

targetpoint,measuredperpendicularto the centerlineof the vehicle

path, and 1.2 m (4 ft) above the ground plane.
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3.2.4 The followingpointsshallbe establishedon the vehiclepath:

a) Microphonetargetpoint- a pointon the centerlineof the vehicle

pathwherea normalthroughthe microphonelocationintersectsthe

vehiclepath.

b) End zone - a zone on the vehiclepath7.5 m _ l m (25 _ 3 ft)

beyondthe microphonetargetpoint.

3.2.5 The testarea layoutin Fig, l showsa directionalapproachfrom left

to rightvtlthone microphonelocation,for purposesof clarity. Sound

levelmeasurementsare to be made on bothsidesof the vehicle;there-

fore it will he necessaryto establisheithera secondmicrophone

locationon theoppositeside of the vehiclepath witha corresponding

cleararea, or end zonesand accelerationpointsfor approachesfrom

both directions.

4, PROCEDURE

4.1 To establishthe accelerationpoint,the end zoneshallbe approachedin

secondNearfrom the reversedirectionat a constantenginespeedof

50% ± 2.5%of peakpower rpm. When the frontof the vehicle

reachesthe centerof the end zone (approachedfromthe reversedirection),

the throttleshallbe smoothlyand fullyopenedto acceleratepast the

microphonetargetpointunderwlde-openthrottle. I.lhenthe vehiclereaches

75%_ 2.5%of peakpower rpm the throttleshallbe closed. The location

of the frontof thevehicleat the timeof throttleclosureshallbe the

accelerationpoint for the testruns to be made in the oppositedirection.

Sufficientpracticeruns shallbe made to assuretest validity,in

accordancewlth paragraph4.?.

4.1.1 The distancefromthe accelerationpoint to the centerof the end zone

must be at least 7,5m (25ft). If it is lessthan 7,5m (25 ft) by

the procedureof Section4,1, thirdgear,if the motorcycleis so

equipped,shall be used. If the distanceis still lessthan 7.5 m

(25 ft) fourthgear,and so on, shallbe used,if the motorcycleIs so

,' equipped.
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4,1.2 If the road speed at 75% of peak povierrpm in second gear exceeds

lO0 km/h 162 mph), firstgear shallbe used.

4.1,3 If the motorcycle is equipped with an automatic transmission, the

procedureof Section4.1 shall be followedexceptthatthe lowest

selectable range shall be employed, and the procedure of 4.1.1 shall

be followed using the next eelectable higher range if necessary and

if the vehicle is so equipped. If 75_ of peak power rpm is reached

before the vehicle travels 7.5 m (25 it), the throttle shall be

opened lessrapidly,but in such a mannerthat full throttleand 75_

rpm are attained in the end zone.

4,1.4 Throttleopening shallbe controlledto avoidwheel slipor lift-off.

Mandatory requirement is that the acceleration point be chosen such

that the vehicle accelerates and reaches an engine speed of 75_ _ 2.5_

of peak power rpm at full throttle, at the end point.

4.2 For the test under acceleration, the vehicle shall proceed along the

vehicle path in the forward direction at a constant engine speed of

SOX _ 2,5%of peak powerrpm as establishedin Section4.1. 14henthe

front of the vehicle reaches the acceleration point, also established

in Section 4.1, the throttle shall be smoothly and fully opened. Full

acceleration shall continue until an engine speed of 75_ _ 2.5_ of peak

powerrpm is reached,which shalloccurwithinthe end zone,and at

which time the throttle shall be closed.

4,3 Sufficientpreliminaryrunsshall be conductedbeforethe testingto

familiarize %he rider with the test procedure and operating conditions

of the motorcycle. The engine temperature shall be within the normal

operating range prior to each run.
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5. MEASUREMENTS

5.1 The sound level meter shall be set for fast response and for the A-

weighting network.

5.2 The meter shallbe observedthroughoutthe vehicleacceleratingperiod.

The highest sound level obtained for the run shall be recorded.

5.3 At least six measurements shall be made for each side of the vehicle.

Sufficientmeasurementsshallbe made untilat leastfour readings

frem eachsideare within2 dB of each other. The highestand the lowest

readingsshallbe discarded;the soundlevelfor each sideshall be the

averageof the four,which are within2 dB of eachother. The soundlevel

reportedshallbe for thatside of the vehiclehavingthe highestsound

level.

5.4 The ambientsoundlevel (includingwind effects)at the test sitedue to

sourcesotherthanthe vehiclebeinqmeasuredshall be at least ID dB

lowerthanthe sound levelproducedby the vehicleundertest.

6. GENERALCOMME_TS

6.1 Technicallycompetentpersonnelshouldselectequipment,and the tests

shouldbe conductedonly by trainedand experiencedpersonsfamiliar_ith

the currenttechniquesof soundmeasurement.

6.2 Hhilemakingsoundlevelmeasurements_not more thanone personother

thanthe riderand the observerreadinathemeter shallbe within15 m

(49ft) of the vehicleor microphone,and that personshallbe directly

behindthe observerreadingthe meter,on a line throughthe microphone

and the observer.

6.3 The test ridershouldbe fully conversantwith and qualifiedto ridethe

machineundertest and be familiarwith the test procedure.

6.4 Properuse of all test instrumentationis essentialto obtainvalid

measurements.The instructionmanualprovidedby the instrumentmanu-

facturershouldbe referredto for bothrecommendedoperationof the
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instrument alldprecautions to be observed. Specific items to be considered

are:

6.4. l The type of microphone, its directional response characteristics, and

its orientation relative to the ground plane and source of noise.

6.4.2 The effects of ambient weather conditions on the performance of all

instruments (for example, temperature, humidity and barometric pressure).

6.4.3 Proper signal levels, terminating impedances, and cable lengths on mu]ti-

instrument measurement systems.

6.4.4 Proper acoustical calibration procedure to include the influence of

extension cables, etc. Field calibration shall be made immediately

before and after each test sequence. Internal calibration means are

acceptablefor fielduse, providedthatexternalcalibrationis accom- i

p]ished immediately before and after field use.

7. REFERENCES I

7.1 ANSISI.I - 1960,AcousticalTerminologY.

7.2 ANSISI.2 - 1962,PhysicalMeasurementof Sound.

7.3 ANSI S].4 - 197],SpecificationforSoundLevel I_eters.

7.4 AMSl $I.13 - 197l,Methodof _leasurementof SoundPressureLevels.

7.5 SAE JlD4, Oualifyinqa SoundDataAcquisitionSystem.
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September1976

F76a - SOUND LEVEL?EST_IETHODFOR MOTORCYCLES

1. SCOPE

This test procedureestablishesthe test procedure,environment,and

instrumentationfor determiningsoundlevelstypicalof rapidmotorcycle

acceleration.

2. INSTRUMENTATION

2.l The followinginstrumentationshallbe used,where applicable:

2.l.] A sound levelmeterwhich meets the Type I or SIA requirementsof

AmericanNatiooalStandardSpecificationfor SoundLevelMeters,

SI.4-197l,or successorstandards. As an alternativeto makingdirect

measurementsusinga sound leve7meter,a microphoneor sound level

metermay be usedwith a magnetictape recorderand/ora graphiclevel

recorderor indicatinginstrumentprovidedthat the systemmeetsthe

requirementsof SAE RecommendedPractice,Qualifyinga Sound DataAc-

qulsltionSystem- J184,or successorstandards.

2.1.2 An acousticcalibratorwith an accuracyof _ 0.5 dO.

2.l.3 An enginespeedtachometerhavinga steadystateaccuracyof within

3% of actualenginespeedsbetween50% and 100_of peakpower rpm*.

The vehic]etachometermax be usedprovidedsteadystateaccuracymeets

theabove criterion. It shouldbe noted thatthe responsecharacteris-

ticsof the tachometerwill affectthe soundlevel readings;tachn-

meterswhich lag in responsegenerallyleadto highersound level

readings. In lleuof using an enginespeedtachometer,speed sensors

whichprovideequivalentaccuracymay be used to calcu]ateenginerpm.

2,1.4 An anemometerwith steady-stateaccuracyof within_ l_ at 20 k_/h

(12mph).

* "Peakpowerrpm" shallmean the rpm at which SAE net peak brakepower is

reached,as definedin SAE StandardJ245.

I
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2.1.5 An acceptable wind screen may be used with the microphone. To be

acceptable, the screen must not affect the microphone response more

than ± 0.5 dB for frequencies of 100-800O llz,taking into account the

orientation of the microphone,

3, TEST SITE

3.1 The test site shall be a flat open space free of large sound-reflecting

surfaces (other than the ground), such as parked vehicles, signboards,

buildings or hillsides, located within 30 m (98 ft) radius of the micro-

phone location and the following points on the vehicle path (see Fig. I):

a) The microphone point

b) A point 15 m (49 ft) before the microphone target point

c) A point 15 m (49 ft) beyond the microphone target point

3.2 The measurement area within the test site shall meet the following require-

ments and be laid out as described:

3.2.1 The surface of the ground within at least the triangular area formed

by the microphone location and the points 15 m (49 ft) prior to and

15 m (49 ft) beyond the microphone target point shall be flat and level

(grade not more than 0.5%), dry concrete or asphalt, free from snow,

sell or ether extraneous material.

3.2.2 The vehicle path shall be of smooth, dry concrete or asphalt, free of

extraneous materials such as gravel, and of sufficient length for safe

acceleration, deceleration and stopping of the vehicle,

3.2.3 The microphone shall be located 15 m (49 ft) from the microphone target

point, measured perpendicular to the centerline of the vehicle path,

and 1,2 m (4 ft) above the ground plane.

3.2,4 The following points shall be established on the vehicle path:

a) f4icrophmnetarget point - a point on the centerline of the vehicle

path where a normal through the microphone location intersects the

vehicle path.
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b) End zone _ a zone on the vehicle path 7.5 m ± 1 m (25 t 3 ft)

beyondthe microphonetargetpoint.

_,_,5 The testarea layoutin Fi9. l shows a directionalapproachfromleft

to riohtwith one microphonelocation,for purposesof clarity. Sound

I¢VQImeasurementsare to be made on both sidesof tilevehicle;there-

fore it will be necessaryto establisheithera secondmicrophone

locationon the oppositeside of the vehiclepathwi:h a corresponding

¢lear areBpor end Ione5and accelerationpointsfor approachesfrom

bgthdlroctlons,

4, R_. EpUE

4,1 Thc cost procedurerequiresaccelerationof the vehicleat fullthrottle

(_ _uGha nlannorthata prescribedenginerpm, hereinreferredto as the

¢Ioslngrpm,i5 reachedwhen the motorcycleis withinthe end zone. The

¢_0_In9rpm is e functionof enginesize (displacement),beingI00%of

p_ok powerrpm for lO0 cc displacement,and 60% for 600 cc, For dis-

plaoement_betweenlO0 cc and 600 co, a straightlinerelationship

applieswhich may be determineofrom Fig.2 or computedby

% rpm _ I08 0.08 (displacementcc)

FOP dlsplacementsbel_ I00 Cc the closingrpm is lOn_of peak powerrpm,

and for displacementsabove600 cc the clo_ingrpm is 60% of peakpo_er

rpm,

4,8 TO establishthe accelerationpoint,the end zoneshallbe approachedin

S¢_¢_dgearfrom the reversedirectionat a constantenginespeedof 50%

_,5%of peak powerrpm. When the frontof thevehiclereachesthe

ee_er of the end zone(approachedfrom the reversedirection),the

throttle_ha_l be smoothlyand fullyopenedto acceleratepastthemicro-

phone _argetpoint underwide-openthrottle. Whenthe vehiclereaches

_he specifiedclosingrpm the throttleshallbe closed. The locationof

_he f_Qntof the vehicleat the timeof throttleclosureshallbe the

_{¢_le_at%o_pointfor the test runsto be made in the oppositedirection.

_¢_ent practice_unsshall be made to assuretest validity,in

_d_.¢ew_t_ paragraph4.3.
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4.2.1 The distance from the acceleration point to the center of the end

zonemust be at least7.5 m (25 ft). If it is lessthan 7.5 m (25ft)

by the procedureof section4.2, thirdgear,if the motorcycleis so

equipped,shallbe used. If the distanceis stillless than7.5 m

(25 ft) fourthgear,and so on, shallbe used, if the motorcycleis

so equipped,

4.2.2 If the motorcycleis equippedwithan automatictransmission,the

procedureof section4.2 shallbe followedexceptthatthe lowest

selectablerange shallbe employed,and the procedureof 4.2.1 shall

be followedusing the next selectablehigherrangeif necessaryand

if the vehicleis so equipped. If the specifiedclosingrpm is reached

beforethe vehicletravels7.5 m (25 ft),the throttleshallbe opened

lessrapidly,but in such a mannerthatfull throttleand the specified

closing rpm are attained in the end zone.

4.2.3 Throttleopeningshall be controlledto avoidwheel slipor lift-off.

Mandatoryrequirementis thatthe accelerationpoint be cnosensuch

thatthe vehicleacceleratesand reachesthe specifiedclosingrpmat

full throttle,at the end point.

4.3 Per the testunderacceleration,the vehicleshallproceedalong the

vehiclepathin the forwarddirectionat a constantenginespeedof 5q_

± 2.5_ of peak powerrpm as establishedin section4.2. VJhenthe front

of the vehiclereachesthe accelerationpoint,alsoestablishedin

section4.2, the throttleshallbe smoothlyand fullyopened. Full

accelerationshallcontinueuntilthe specifiedclosingrpm is reached,

which shall occur within the end zone, and at which time the throttle

shallbe closed.

4.4 Sufficientpreliminaryrunsshallbe conductedbeforethe testingto

familiarizethe riderwith the testprocedureand operatingconditionsof

the motorcycle.The enginetemperatureshallbe withinthe normaloper-

ating rangeprior to eachrun.
I
I
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5. MEASUREMENTS

5.1 The sound level meter shall be set for fast response and for the A-

weighting network.

5.2 The meter shall be observed throughout the vehicle accelerating period.

The highest sound level obtained for the run shall be recorded.

5.3 At least six measurements shall be made for each side of the vehicle.

Sufficient measurements shall be made until at least four readings from

each side are within 2 dB of each other. The highest and the lowest

readings shall be discarded; the sound level for each side shall be the

average of the four, which are within 2 dB of each other, The sound

level reported shall be for that side of the vehicle having the highest

sound level.

5.4 The ambient sound level (includingwind effects) at the test site due to

sources other than the vehicle being measured shall be at least IDdB

lower than the sound level produced by the vehicle under test.

6. GENERAL COMMENTS

6.I Technically competent personnel should select equipment, and the tests

should be conducted only by trained and experienced persons familiar with

the current techniques of sound measurement.

6,2 IIhilemaking sound level measurements, not more than one person other

than the rider and the observer reading the meter shall be within 15m

(49 ft) of the vehicle or microphone, and that person shall be directly

behind the observer reading themeter, on a line through the microphone

and the observer.

6.3 The test rider should be fully conversant with and qualified to ride the

machine under test and be familiar with the test procedure.

6.4 Proper use of all test instrumentation is essential to obtain valid

measurements. The instruction manual provided by the instrument manu-

facturer should be referred to for both reco_nended operation of the
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instrument and precautions to be ohsorved. Specific items to be con-

sidered are:

6.4.1 The type of microphone, its directional response characteristics, and

its orientation relative to the _round plane and source of noise.

6.4.2 The effects of ambient weather conditions on the performance of all

instruments (fur example, temperature, humidity and barometric pressure).

6.4.3 Proper signal levels, terminating impedances, and cable lengths of

multi-lnstrument measurement systems.

6.4.4 Proper acoustical calibration procedure to include the influence of

extension cables, etc, Field calibration shall be made immediately [

before and after each test sequence. Internal calibration means are i
i

acceptable for field use, provided that external calibration is accom-

plished immediately before and after field use.

7. REFERENCES

7.1 ANSI Sl.l - 1960. Acoustical Terminology

7.2 ANSl Sl.2- 1962, Physical Measurement of Sound

7.3 ANSI SI.4 - 1971, Specification for Sound Level Meters

7.4 ANSI SI.13 - 197l. f_ethodof Measurement of Sound Pressure Levels

7.5 SA6 J164. Qualifying a Sound Data Acquisition System
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R6O SOUNDLEVELTEST.METHOD

FOR {,IOTORCYCLES

-A47-



FIRST DRAFf

R60 S(X_D _ TEST M_flJODFOR F_D_CYeLES

1• SCOPE

_'nietest pro_]ure establishes the test precedure, envlrunment,
and instrumentation for determining sound lewls t_pical of
motorcycle acceleration.

2. INSTKUM/KNTATION

2.1 The following Instrunmntatlon shall be used, where _pplicable:

2.1.1 A sound level meter which meets the Type 1 or SIA requirements
of American National Standard Specification for Sound Level Meters,
SI.4-1971. As an alternative to making direct measurements using
a sound level meter, a micropb0ne or sound level meter may be used
with a magnetic tape recorder and/or a graphic level recorder or
indicating instrument provided that the system meets the requirements
of SAE Recommended Practice, Qualifying a Sound Data Acquisition
System - J184.

2.1.2 An acoustic calibrator with _n accuracy Of • 0.5 dB (see
paragraph 6.4.4).

2.1.3 An engine speed tachometer having a steady state accuracy
of within 3% of actual engine speed at 80% of maximum rated net
horsepower rpm. The vehicle tac]x_eter may be used provided steady-
state accuracy meets the above criterion. It should be noted t/.at
the response characteristics of the tachometer will affect the sound
level readings; tachometerswhiel_lag in response generally lead
to higher sound readings.

In lieu of using an engine speed tachometer, speed sensors with
an accuracy of within 2% of the v_icle speed at 50 km/h (31 mph)
may be used to calculate engine rp_ at the acceleration and end
points.

2.1.4 A speedometer with steady-state accuracy of within + 10%.

2.1.5 An ansnometer with steady-state accuracy of within + 10%
at 20 _ (12 _pl}).

2.1.6 An acceptable wind screen may be used with the microphone.
To b__ aeseptable, the screen must not affect the microphone response

more than + 0.5 dS for frequenclas of IDO-8000 Hz.

3. TES:I'SITS

3.1 _e test site shall be a flat open space free of large sound-
reflecting surfaces (ether than the ground), such as parked
vehicles, signboards, buildings or hillsides, located within
30 m (98 ft) radius of the microphone location and the following
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points on the vehicle path (see Fig. i):

a) The microphone point

b) A point 15 m (49 ft) before the microphone target point

c) A point 15 m {49 ft) beyond th_ microphone target point

3.2 The measurement area within the test site shall m_et the

following requirementsand be laid out as deserlbedr

3.2.1 The surface of the ground within at least the triangular
area form_x_by the microphone location and the points 15 m (49 ft)
prior to and 15 m (49 ft) beyond the microphone target point shall
be flat and level (gladenot more than 0.5%), dry concrete or
asphalt, fre_ fr_n snow, soil or other extraneous material.

3.2.2 The vehicle path shall be of relatively smooth, dry concrete
or asphalt, free of extraneous materials such as gravel, and or
sufficlest length for safe acceleration, deceleration and stopping
of the vehicle.

3.2.3 The microphone shall be located 15 m (49 ft) from the center-
llne of the vehicle path and 1.2 m (4 ft) above the ground plane.

3.2.4 The following points shall be established on the vehicle
path:

_) Microphoi_etarget point - a point on the centerline of
the vehicle path _ere a normal through the microphone
location intersects the vehicle path.

b) End point - a point on the vehicle path 7.5 m + 1 m
(25+ 3 ft} beyond the microphone target poin_

3.2.5 The test a_ea layout in Fig. 1 shows a directional approach
from left to right with one micrephenc location, for purposes of
clarity. Sound level measurements are to be made on both sides
of the vehlcle_ therefore, it will be necessary to establish either
a second microphone location on the opposite side of the vehicle
path with a corresponding clear area or end points and acceleration
points for approaches from both directions.

4. PROCEDURE

4.1 TO establish the acceleration point, the end pbint shall be
approached in second gear from the reverse direction at a constant
engine speed of 75% of P_O" whore R60 is defined as the engine F_PM
corrospondlnq to the speed of 60 MPH in the highest transmission gear.
When the front of the vehicle reaches the end point, the thro_tlo
shall be fully opened to accelerate past the microphone point under
wide open throttle. When the vehicle reaches 100% of R60
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the throttle shall be clo_d. The
location of the front of the vehicle at the time of throttle

closuce shall be the acceleration point for the test runs to
be made in the opposite direction.

4.1.I The distance ftoa the acceleration point to the end
point must be at least 7.5 m (25 ft). If it is less than
7.5 m by the procedure of _tlon 4.1, third gear, if the
motorcycle is so equipped, shall be used. If the distance
is still less than 7.5 m, fourth gear, and so on, shall be
used, if the motorcycle iS SO equlp_d.

4.1.3 If the motorcycle is equipped with an auto_atim trans-
mission, the procedure of section 4.1 shall be followed except
that the lowest _electable range shall be e_oloyed, and the
procedure 4.1.1 shall be followed usir_ the next selectable
higher range if the vehicle is so equipped.

4.1.4 Throttle opening shall be controlled to avoid wheel
sllp or lift-off. _landatctyrequirement is that t3_eaccel-
eration point be chosen such that the vehicle accelerates
and reaches an engine speed at I00, of _60 at the end point.

4.2 For the test under acceleration, the vehicle shall
proceed along the vehicle path in the forward direction
at a constant engine speed of 75_ of _o0

as established in section 4.1. When

the front of the vehicle reaches the acceleration point,
also establishc_ in section 4.1, the throttle shall be
fully o_ned. Full acceleration shall continue until

an engine speed of i00% of R60 is reached.

4.3 Sufficient preliminary runs shall be conducted before
the tostit_ to familiarize the rider with the test procedure
and operating c_ditions of the motorcycle. The engine
tamp_rature shall he within the normal operating range
prior to each run.
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side shall be the average of the four, which _e within 2 dB of e_ch
other. The sound level report_ shall be _or that aide of the vehicle
having the highest sound level,

5,4 The &_bient _otu_d level (including wind effects) at the test site
dtm to sources other than the ve_hiclebeing mo_ured shall be at least
IO dB lower than the sound level produced bY the vehicle under test,

6. CJ_AL CC_S

6.1 _t_chnicallyco_t_nt persennel should select equlp_ent, and the
t_ta should be conducted only by trained and experienced persons
familiar with the cur_unt techslquea of sound m_ur_ment.

6.2 While making sound level measurements, not mete than one person
other than the rider and the ob_vet reading the meter shall be within
15 m (49 ft) of the vehicle DE microphone, and that _erson shall be
directly behind the observer readi.g the meter, on a line through the
mlcoi_one and the observer.

6.3 The test rl_r abeuld be fully conversant with and qualified to
rlde the machine under test and be familiar with the teat ptseedure.

6.4 Proper use,of all test instrt_nentationis essential to obtain
valid _asur_Nts. _e instruction manual provided by the InstrLm%ent
_nuEacturer should be referred to for both reco_nended ope:atlon of
the Instrument and pr_.autions to be observed. S_oifie items to be
conaidet ed are:

6.4.1 The t_ of microphone, its directional response characteristium,
its orientation relative to the ground plane and source of noise.

6.4.2 The effects of mnbient weather conditions on the performance
of all Instruments (for exanlole,temperature, humidity and baro_etric
ptumsute).

6.4.3 Proper signal levels, terminating _asoes, and cable lengths
oe multl-ir*strumentmeasurement systems.

6.4.4 Proper acoustical calibration procedure to include the influence
of extension cables, etc. Field calibration shall be made i_xediately
before and afte_ each test sequence. Internal calibration means are
acceptable for field usa, provided that external calibration is acc_n-
pllshc4 L_dlataly before and after field use.

7. REFERENCES

7.1 ANSI SI.I - 1960, Acoustical Tetmlnolng_

7.2 ANSI SI.2 - 1962, Physical Measurement of Sound

7.3 ANSI SI.4 - 1971, Specification for Sound Level Meters

7.4 ANSI SI.13 - 1971, Method of Measurement of Sound Pressure Levels

7.5 SAN J184, Qualifying a Sound Data Acquisition System
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FT/ - SOUNDLEVELTEST 14ETIIODFOR SF_LLI.IOTORCYCLES SecondDraft,July 1976

I. SCOPE

This test procedure establishes the test procedure, environment, and

instrumentation for determining snund levels of motorcycles which on

levelterraindo not exceedlO0 km/h (62mph) and tilemanufacturer's

maximumrecommendedenginespeedat wideopen throttlein the highestgear,

2. INSTRUI.IENTATION

2.1 The following instrumentation shall be used:

2,1,I A sound level meter which meets the Type l or SIA requirements of

AmericanNationalStandardSpecificationfor SoundLevelr_etera,

SI.4-1971,or successorstandards. As an alternativeto makingdirect

measurementsusinga soundlevelmeter,a micropiloneor soundlevel

metermay be usedwith a magnetictaperecorderand/ora graphiclevel

recorder or indicating instrument provided that the system meets the

requirements of SAE Reconmlended Practice, Qualifying a Sound Data

Acquisition System - J184, or successor standards.

2.1.2 An acoustic calibrator with an accuracy of _ 0.5 dB.

2,1.3 An anemometerwith steady-stateaccuracyof v$ithin± I0% at 20 km/h

(12mph).

2.1.4 An acceptable wind screen may be used with the microphone. To be

aoceptahle,the screenmust net affectthemicrophoneresponsemore

than_ 0,5 dg for frequenciesof lOO-80OOHz, takingintoaccountthe

orientation of the microphone.

3. TEST SITE

3.1 The test siteshallbe a flatopenspacefreeof largesound-reflecting

surfaces(otherthanthe ground),suchas parkedvehicles,signboards,

buildingsor hillsides,locatedwithin30 m (98ft) radiusof the micro-

phonelocationand the followingpointson the vehiclepath (seeFig. I):
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a) The microphone location.

b) A point 15 m (4gft) before the microphone target point,

c) A point 15 m (49ft) beyond the microphone target paint.

3.2 The measurementareawithin the test siteshallmeet the following

requirements and bo laid out as described:

3.2,1 The surface of the ground within at least the triangular area formed

by the microphone location and the points 15 m(49 ft) prior to and

15 m (49 ft) beyond the microphone target point shall be flat and level

(grade not more than 0.5%), dry concrete or asphalt, free from snow,

soll or other extraneous material.

3.2,2 The vehiclepath shallbe smooth,dry concreteor asphalt,free of

extraneousmaterialssuch as gravel,and of sufficientlengthfor safe

acceleration,decelerationand stoppingof the vehicle.

3.2,3 The microphone shall be located 15 m (49 ft) from the centerline of

tnn vehiclo path and 1.2 m (4 ft) above the ground plane.

3.2.4 The followingpointsshallbe establishedon the vehiclepath:

a) Microphonetargetpoint- a pointon the centorlineof the vehicle

path where a normal through the microphone location intersects the

vehicle path,

b) End point - a point on the vehiclepath 7.5 m*.l m (25• 3 ft)

beyond the microphone target point,

3,2.5 The test area layoutin Fig.l sho_vsa directionalapproachfrom left

to right with one microphone location, for purposes of clarity. Sound

level measurements are to be made on both sides of the vehicle; there-

fore,it will be necessaryto establisheithera secondmicrophone

location on the opposite side of the vehicle path with a corresponding

clear area or to conducttestswith approachesin bothdirections,
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4. PROCEDURE

4.1 The vehicleshallapproachthe microphonetargetpointwith the throttle

fully open and in the highest gear. The vehicle shall start such that

maximum speed is reached before the vehicle is within 7.5 m (25 ft) of

the microphonetargetpoint. The vehicleshallcontinuealongthe vehicle

path ivithfully open throttle and maximum speed past the end point, at

which time the throttle shall be closed.

4.1,I If the motorcycle is equipped with an automatic transmission, the

procedure of section 4.1 shall be followed except that the highest

selectable range shall be employed.

4.2 Sufficientpreliminaryrunsshall be conductedbeforethe testingto

familiarizethe riderwith the test procedureand operatingconditions

of the motorcycle.The enginetemperatureshallbe withinthe normal

operating range prior to each run,

5. MEASUREMENTS

5.1 The sound levelmetershallbe set for fastresponseand for theA-

weighting network.

5.2 The meter shallbe observedthroughoutthe vehiclepass-byperiod, The

highestsoundlevelobtainedfor the run shallbe recorded.'

5.3 At leastthreemeasurementsshallbe made for eachside of the vehicle.

Sufficientmeasurementsshallbe made untilthreereadingsfromeach side

are within2 dg of eachother. The soundlevelfor each sideof the

vehicleshallbe theaverageof the three. The sound levelreported

shall be for that side of the vehicle having the highest sound level.

5.4 The ambientsound level(includingwind effects)at the testsitedue

to sourcesother thanthe vehiclebeing measuredshallbe at least10 dB

lower than the sound level produced by the vehicle under test.

8

-AS6-
]



6. GENERALCOMrIENTS

6,1 Technically competent personnel should select equipment, and the tests

shouldbe conductedonly by trainedand experiencedpersonsfamiliarwith

the currenttechniquesof soundmeasurement.

6.2 }lhilemakinqsoundlevelmeasurements,not merethanone personother

than the rider and the observer reading tilemeter shall be within 15 m

(49 ft) of the vehicle or microphone, and that person shall be directly

behindthe observerreadingthe meter,on a linethroughthe microphone

and the observer.

6.3 The testrider shouldbe fullyconversantwith and qualifiedto ride the

machine under test and be familiar with the test procedure.

6.4 Properuse of all testinstrumentationis essentialto obtainvalid

measurements.The instructionmanualprovidedby the instrumentmanu-

facturer should be referred to for both recormended operation of the

instrumentand precautionsto be observed. Specificitemsto be con-

slderedare:

6.4.1 The typeof microphone,its direotonalresponsecharacteristics,and

its orientationrelativeto the groundplaneand sourceof noise.

6,4,2 The effectsof ambientweatherconditionson the performanceof all

instruments(forexample,temperature,humidityand barometricpressure).

6.4.3 Propersignallevels,terminatingimpedances,and cablelengthson

multi-instrumentmeasurementsysta_s,

6,4.4 Properacousticalcalibrationprocedureto includetileinfluenceof

extensioncables,etc. Fieldcalibrationshallbe madeimmediately

before and after each test sequence. Internal calibration means are

acceptablefor fielduse,providedthat externalcalibrationis accom-

plished immediately before and after field use.
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7. REFERENCES

7.1 ANSI SI.I - 1960,AcousticalTerminology,

1.2 ANSI Sl.2 - 1962,PhysicalNeasurementof Sound.

7.3 ANSI Sl.4 - 1971, Specification for Sound Level Meters.

/.4 ANSI Sl,13- 1971,Methodof Measurementof SoundPressureLevels,

7.5 SAE J184,Qualifyinga SoundDataAcquisitionSystem.
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Second Draft, July 1976

F50 - STATIONARYVEHICLENOISETESTPROCEDUREFOR 140TORCYCLES

I. scpPE
This document establishes the test procedure, environment and instrumentation

for determining sound levels of stationarymotorcycles. This test method is

complementaryto, but independentfrom,otherstandardizedtest procedures

suchas accelerationsoundleveltests. The test is intendedto checkex-

haust systems and exhaust noise from motorcycles in use, and for certification

of aftermarket products which affect exhaust system noise.

2. INSTRUMENTATION

2.1 A sound level meter which meets the Type I or SIA requirements of American

NationalStandardSpecificationfor SoundLevel_leters,SI.4-1971,or suc-

cessorstandards.As an alternativeto makingdirectmeasurementsusinga

sound level meter, a microphone or sound level meter may be used with a

magnetictaperecorderand/ora graphiclevelrecorderor indicatinginstru-

ment providedthatthe systemmeeLsthe requirementsof SAE Recommended

Practice, Qualifying a Sound Data Acquisition System - J184, or successor

standards. Type 2 and Type S2A sound level meters are acceptable if

allowanceis made for thewider tolerancelimitsof these meters.

2.2 An acousticcalibratorwithan accuracyof± 0.5 dR.

2,3 An enginespeedtachometerhavingsteady-stateaccuracyof within3% of

actual engine speed at 50% of maxim1_mnet horsepovierrpm*. The vehicle

Lachometermay be usedprovidedthat the abovecriterionis met.

2,4 An anemometerwith steady-stateaccuracyef withint I0% at 20 km/h(12mph).

An acceptablewind screenmay be used withthe microphone.To be acceptable,

.. the screenmust not affectthe microphoneresponsemore than i 0.5 dR for

frequenciesof 100-8000Hz, takinginto account ti)eorientationof the

microphone.

"Maximumnet horsepowerrpm"shallmean the rpm at whichSAE net peakbrake --
power is reached, as defined in SAZ Standard J245.
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3. T.ESTSITE

3.1 The testsite shallbea flat opensurfacefreeof largesound-reflacting

surfaces(otherthantheground)such as parkedvehicles,signboards,

buildings, or hillsides, located within 5 m (16 ft) radius of the motorcycle

being testedand the locationof the microphone.

3.2 The surfaceof the grnand,withina one meterradiusof the exhaustoutlet

shallbe concreteor asphaltand flatand level.

3,3 The ambientsound level(includingwind effects)at the testsite due to

sourcesother thanthemotorcyclebeingmeasuredshallbe at least 10 dB(A)

lowerthan the soundlevelproducedby the motorcycleunder test.

3.4 Wind speedat the testsiteduringtestshallbe not greaterthan 32 km/h

(20mph).

3.5 Whi]emakingsoundlevelmeasurements,not more thanone personother than

the riderand the measurershall be within3 m (lOft) of the motorcycle

undertestor the microphone,and thatpersonshallbe directlybehindthe

measureron a linethroughtilemicrophoneand the measurer.

4. MEASURE.MENT.S

4.1 The soundlevelmetershallbe set for the A-weightingnetworkand shall

be set for "slow"response.

4.2 The microphoneshallbelocated0.5 m fromthe rear,lostexhaustoutlet,

at the sameheightabovethe groundas the exhaustoutlet,and on a llne

45° ± 10° (measuredin thehorizontalplane)fromthe directionof the

exhaustdischargejon thesideof the dischargeawayfromthe centerline

of the vehicle. The microphoneshallbe orientedin relationto the ex-

haust outlet,for maximulasensitivity,in the mannerprescribedby the

manufacturerof the instrument.

4.3 The rider shallsit astridethe motorcyclein normalridingpositionwith

beth feeton the groundand run the enginewith the gearboxIn neutralat

a speedequalto 50% maximumnet horsepowerrpm. If no neutralis provided
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themotorcycleshallbe operatedeitherwiththe rearwheel 5-10cm

(2-4in.)clear of the ground,or vliththe drivechainor belt removed.

4.4 The sound level recorded shall be that measured during steady-state

operationat tileabove-mentionedenginespeed,measuredon the loudest

sideof themotorcycle, r_easurementsmustbe takenwiththe engineat

normal operating temperature.

5. STATE_IENTOF RESULTS

The test report shall include all relevant details about the measurements,

including the following:

the vehicle type tested, with description of abnormal conditions

- the testsite,groundconditionsand weatherconditions i
- the measurementinstrumentation F

J

- the locationand orientationof tilemicrophone

- engineoperatingspeed usedfor the test i

- the soundlevel deter_ninedby the test

- backgroundsound level at eachmeasuringpoint

6. GENE_L COt4_IEtJT5
(

r 6.1 Properuseof all testinstrumentationis essentialto obtainingvalid

measurements.Operatingmanualsor otherliteraturefurnishedby the

instrumentmanufacturershouldbe referredto for both recon_endedopera-

tionof the instrumentand precautionsto be observed.

6.2 Specificitemsfor consideration:

6.2.1 The typeof microphone,its directionalresponsecharacteristics,and

its orientationrelativeto the groundplaneand the sourcesof sound.

6.2.2 The effectsof ambientweatherconditionson the performanceof all

Instruments(e.g.,temperature,humidityand barometricpressure).
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6,2.3 Proper acoustical calibration procedure to include the influence of

extensioncables,etc. Fieldcalibrationshouldbe madeimmediately

beforethe firsttestof eachtestday, and thereafterat intervalsof

nQ less than l hour. Internal calibration is acceptable for field use,

providedthatexternal(acoustical)calibrationis accomplishedim-

mediately before and after each teat day.

6.2.4 A measuring probe (to establish the 0.5 m distance) attached to the

microphone or sound level meter should not be employed without veri-

fying that the technique does not affect measured sound level readings.
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PROPOSEDFIELOTESTPROCEDURE

FOR SOUIIDLEVELSOF COMPETITIONMOTORCYCLES

(stationaryVehicleTest)
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qnmiui_i

i

MOTORCYCL_ |NOLI_Ry mOUNCLL,IN(_,

PROPOSED FIELD TEST PROCEDURE

FOR SOUND LEVELS OF COMPETITION MOTORCYCLES

I. Scope. Thisdocument establishes the test procedure, environment, and

instrumentation for determining sound levels of competition motorcycles under

field conditions. This procedure is designed to be incorporated as port of a

mandatory technical inspection.

2. Instrumentatlon.

2.1. The following instrumentationshallbe used:

2.1.I. For professional competition, a sound levo_ meter mooting all require-

ments fortype I, type 2, type SIA or type S2A of American National Standards

InstltuteSI,4-1971 (ANSI SI,4-1971),

2.1.2o For amateur competition, a soundlevel meter meeting the requlromnnts

of Section 2.1.1., above, or of ANSl SI.d-1871 type 3 or type S3A.

2.2, A windscreen which does not affectmicrophone response more than +

I dB(A) for frequencies of G3-4000 Hz and + l_ riB(A)fo_frequencles of

d000-10,000 DIz, takinginto account the orientationangle of the microphone.

2.3. If the motorcyclo under test is not provided wltha tachometer, then an

engine speed tachometer with n steady stateaccuracy of + 5% shall be used.

•, The tachometer may be a pointer type or a vlbrotingrood type as long as tlle

accuracy specificationis mat.

4100 eilch m, _ulla 101 • Nowpoll neath, ealll. 92660 • (714) 152.1033
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3. Test Stte,_

3.1 The test site shallbe a flatopen surface freeof large sound-reflecting

surfaces (otherthan the ground) such as parked vehicles, signboards, buildings,

or hillsides,located within 5m (16 ft)radius o_ tilemotorcycle being tested and

the location el the microphone.

3.2. The surface el the ground, within the area described in Ssotlon 3.1.,

should be as level as possible and shall be free of loose orpowdered snow,

plowed soil,grass of a height greatert|_an15 cm (6in), brush, trees, or other

extraneous material.

3.3. The microphone shall be located behind, 0.5m (20 in) (:I'.01m(½ in) from,

and at the same height as, the rearmost exhaust outletand at a 4S-degree angle

(+__i0 degree) to the normal |leeof travelof the motorcycle. The longltudlna[

axis of the microphone shall be In a plane parallel to the ground plane.

3.4. Nowlra or othermeans ofdlstance measurement shallbe attached to the

microphone. (This may lead to erroneous reading)

4. Procedure. The rldershall sitastridethe motorcycle in normal ridingposltlon

with both feet on the ground and run the engine wl_h the gearbox in neutral at a

speed equal to ½ el the manufacturer's recommended maximum onglne speed

(red |lee). If no neutralis provided the motorcycle shall be operated either

with the rearwheel 5-10 cm (2-4 in) clear of the ground, or with the drive

chain or beltremoved. If no red llne is published for the particularmotorcycle

then an engine speed equal to 60 percent of the engine speed at which maximum

horsepower isdeveloped shall be used. If neitherred line nor maxlmsm horse-

power engine speed Ispublished, then the test speed N shallbe calculated
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from the following formulae:

N = 306,000 " stroke, mm o../_r N = 12,000 t stroke, inches

S, Measurements.

5.1. Tilesound level meter shall be set for tileA-welghtlng notworh and should

be set for "slow" response. ("Fast" may be used.)

5.2. The sound level recorded shallbe that measured during steady state opera-

tion at the above-mentloned engine speed, measured on the loudest side of the

motorcycle. Iftests are to be made on one slde of the motorcycle only then they

shall be made on tileexhaust outletslde. The test RPM shall also be recorded.

5.3, The ambient sound level (includingwind effects)at the testsI.tedue to

sources other than the motorcycle being measured shallbe at least 7 dB(A)

lower than _he sound levelproduced by the motorcycle under test.

5.4. Wlnd speed at the test slteduring test should be less than 32 Km/hr

(20 mph). If thls is not possible, then the motorcycle and measuring micro-

phone shall be positioned so that the prevailing wind direction is parallel to

the normal direction of travelof the motorcycle.

6. General Comments.

6.1. Both rider and tester are strongly urged to use suitable personal hearing

protection, such as expandable foam ear plugs or a muff. Motorcycle helmets,

plain cotton, and certain "ear valves" are not suitableas hearing protectors.

6.2. While maklncl sound level measurements, not more than one person other

than the riderand thc me_surer shallbe within 3m (i0 ft)0£ the motorcycle

under test or the microphone, and that person shall be directly behind the

measurer on a 11ne through the microphone and the measurer.
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6,3, Proper use el all testinsr_'umcstation is ussentlelioobtaiJ)lmj valid

measurements. Operating lllon_lals or other lltcrolure _urnlshed by the instru-

ment manufacturer should be referred to for both recommended operation of

the instrument and precautions tohe nbsec,,ed.

.SDeclfie items to be consldered are:

6.3.1. The lype of microphone, itsdlreotlonalresponse eharaeter_stles,

_nd its orientationrelative to the ground plane and the sources of sound.

6.3.2. The el[eats of ambient v;eathercondi_ionn on theDarformanca of

allinstruments (e.g,, temperature, humidity and barometric pressure).

6.3.3. Prope_ accoustlcal calibratlon procedure to include the In[luenco of

extension eables_ eta. Field calibration should be made immediately be[ore

the[irst test el each test day, and thorns[tar at intervals o_ noloss than 1

hour. Internalcalibrationis acceptable fo_ fielduse, provided that ex-

ternal(eccoustical)calibrationisaccomplished immedlstely be[ore and after

eaoh test day,
i

6.4. The procedure is intended foruse as a pass-lull t.est,therefore,when

llmitsare specIL'iedto be measured by this procedure, they should be _;utat

maxlma, with no additional tolerancepermitted.

6.5. The use of the word "shall" in the procedure isin be understood as

obligatory. The use o_ the word "should" is to be understood as advisory.
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]3_:,'TC4;/SOl (SLCRETARIAT-192)2C2E
l'.ay 1975

Second Draft Proposal

For

Acoustics -

Survey Hethod for the f_easuromJmntof I_oise

Emitted by Stationary :_tor Vehicles

(Revision of dec 43/I N 214)

I. INTRODUCTION

This document describes a test methodfor the control of vehicles

in use, which is complementary, but independent from measuring nmthods

described in other international standards and intended for type approval
of vehicles.

2. sco_E

This document specifies the conditions for measuring the noise produced

by a stationary vehicle at a readily obtainable site having usual char-

acteristics. The method is intended to checl_vehicles in service, and

also to determine'variations of tim noise emitted by different parts

of the vehicle under test which can result from:

- the wear or abnormal working of certain components, when the defect

does not appear by visual inspection.

- the partial or complete removal of devices reducing the emission

of certain noises.

These variations shall be determined by comparing the roadside or

control _easureslents with reference n_asurements made under similar

conditionsduringthe typeapprovalof the vehicle,

3. MEASURINGDEVICES

3.1 Instrumentationfor acousticalmeasurenmnts

Th_ microphone must be of the omnidirectional type.
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The noise I;,easurementdevicemust I,eof the "precisionsoundlevel

meter" type in accordance _lithPublication IEC 179.

The measurements shall be made using vJeiphting net_vork 'A', and meter

time constant "fast response".

A suitablel#indscreenmay be used to reducethe influenceof _vind

on the readings.

3.2 I4easurementof enqine speed

l.leasurementof the enginespeed shall be carriedout by meansof a

revolutioncounterexternalto the vehicle,_;hichallo_vsmeasurements

to be _ladewithin an accuracy of 3%.

4. TEST SITE - LOCAL COrIDITIOI_S

t.leasurementsshall be made on a stationaryvehiclein an area_vhich

does not present a great deal of disturbance to the sound field. Every

open space l'tillbe consideredas a suitabletestsite if it consists

of a flat areamade of concrete,asphaltor hardmaterialshavinga

highacousticalreflectivity,excludingcompressedor other earth

surfaces,in _Jhichone can tracea rectanglel'zhosesides are at least

three meters from the extremities of the vehicle, inside vlhichthere

is no noticeable obstacle; in particular the vehicle shall be at a

distancenet lessthan l m froma pavementedgel.zhenthe exhaustnoise

is measured,

Nobody shall stand in the measurement area, except the observer and

the driver,_._hosepresence_.usthave no influenceon the meterread-

ing,

5. AI._BIEI¢TIIOISEAIID_IINDIIITERFERE,'ICE
D
n

Tileambientnoiselevelsat each measuringpointshallbe at least
-= lO dD(A) belol._the levelsmeasuredduring the testsat the samepoints.
=
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C. _IEASURIIIG{!ETIIOD

6,1 |_umb_rof measurements

At leastthreemeasurementsshall be carriedout at eachmeasurino

point. Them easurementsshall be consideredvalidif the range of

threemeasurementsmade in_ediatelyone afterthe otheris net greater

than2 dB (A), The highestvaluegiven by these threemeasurements

will constitutethe result.

6.2 Positionin_and preparationof the vehicle

The vehicleshall be locatedin the centreof the testarea,with

the gearbox in neutraland the clutch engaged.

Beforeeachseriesof measurementsthe enginemust be broughtto its

normaloperatingten@erature.

Note: For the referencetest, it shall he verifiedthatthe cooling

fan and otheraccessoriesnecessaryfor enginefunctioningare

worhing.

6.3 Measurin9 of noise in proximityto the exhaust(fig.I)

6.3.1 Positionsof the microphone

The heightof the microphoneabove the groundshallbe equalto that

of the outletpipe of the exhaustgases, but in any event shallbe

limitedto a minimumvalue of D,2 m.

The microphonemust be pointedtouards tileorificeof the gas flow

and locatedat a distanceof O.B m from the latter.

Its axis of maximumsensitivitymust be parallelto the groundand

mustmake an angle of 45° +10 ° with the verticalplanecontaining

the directionof the gas flow,

In relationto this plane,the mlcropi_onemust be placedto the

externalsideof the vehicle (theside which givesa maximumdistance

betweenthe microphoneand the drivingposition).
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In the case of a vehicle provided with two or more exhaust outlets

spaced less than 0.3 m apart and connected to a single silencer, only

one measurementis made; the microphonepositionis relatedto the

outletnearestto the externalside of the vehicleor,when suchout-

let doesnot exist,to the outletwhichis the highestabove the

ground.

For vehicleswith a verticalexhaust (e.g.commercialvehicles)the

microphoneshall be placedat a heightof 1.2 m. Its axis shallbe

verticaland oriented upwards. It shallbe placedat a distanceof

0,5 m fromthe side of the vehiclenearestto the exhaust.

For vehiclesprovidedwith exhaustoutletsspacedmore than 0.3 m

apart,_ne measurementis made for eachoutletas if itwere the only

one,and the highestlevel is noted.

6.3.20peratin_ conditionsof the engine

The enginespeed is stabilizedat one of the followingvalues:

- For vehicleswith controlledignitionengine,3/4 S

- for vehicleswith dieselengine,the governedno loadspeed

- For motorcycles,S/2 if S > 5000 RPtl,3/4 S if S < 5000RPr4

S is the enginespeed at which the engineproducesits maximumpov/er.

Rote: It is reco_nendedto ascertainthatthe governadspeed of the

dieselengine correspondsfrithits nominalgovernedspeed.

The throttleis then suddenlyclosed,and the noise levelsare measured

duringthe whole decelerationperiod. The highestlevelonly should

be noted.
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6.4 l,_easuren_ntof noisenear the engine(fig2)

6.4.1 Position of the microphone:

The heightof the microphoneshouldbe equal to 0.5 m. Its axis of

maximumsensitivityshallbe parallel_viththe groundand situated

in a vertical plane _vhoseposition depends on the type of vehicle:

engine in front: vertical plane through the front axle

engine at the rear: vertical plane through the rear axle

engineat the centerand motorcycles:verticalplanethroughthe mid-

point of the _vheel base.

The microphoneshallbe pointedtol_ards"the vehicleand placedat

: a distanceof 0.5 m measuredhorizontallyfrom the lolveredge of the

nearest wheel rim or from the line joining the louveredge of the v_heel

rims of the front and roar axles.

The measurementis made onlyon the sidefurthestfrom tiledriving

position.

For motorcycles, the distance of tJm microphone shall be measured

from the external side of the motor case or from the cylinder head,

ivhichever projects farther.

The measurement is made on the side of air intake or, if the latter

is in the symmetrical plane, on the right-hand side of the vehicle.

6.4.2 Operatin9 conditionsof tileen_/ine

The engine is stabilized at idling speed and then the throttle is

openedas rapidlyas possible,and keptopen in sucha _vayas to obtain

one of the maximum engine speeds defined belolv:

- For enginesk.lithcontrolledignition,engine speedequalto S/2.

A suitabledeviceshouldbe usedtopreventovorspeedof the engine
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and to disconnectthesound levelmeter l_henthe rotationalspeed

S/2 is reached.

- For diesel engines, the governed speed.

Note: It is reconmlendedto ascertain that the governed speed of

the diesel engine corresponds llith is nominal governed speed.

The noise levelsshallbe measuredduringthe vIholeacceleration

period. The highest level only should be noted.

7. STATEtIENTOF RESULTS

The testreportshall Includeall relevantdetailsaboutthe measure-

ments,'includingthe follo_;ing:

- the vehicletype tested,llithdescriptionof abnormalconditions

- the test site, ground conditions and _veather conditions

- the measurementinstrumentation

- the location and orientation of the microphone

- engineoperatingspeedsused for the tests

- tilesoundlevelsdeterminedb._,the tests

- the backgroundsound levelsat each measuringpoint

8. XNTERPRETATIOt_OF RESULTS_

At the type approvalof a vehicle type,the resultsof measurements

obtained in the application of this method shall be entered into the

type approvalsheetof the vehicle,alongIviththe enginespeedsduring

the tests. Theyshall be completed_¢iths_:etchesshelvingthe microphone

positions during the measurements.

•. If checksare carriedout on vehiclesof the same typein use and if

the correspondingmeasurementresultsexceedthe valuesobtainedduring
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type approvalby a quantitystatedby regulations,the vehiclesvlill

be consideredto be too noisy.

Note: On accountof the degreeof accuracyof the measurementsand

of the differences betIveen results corresponding to different

vehicles of the same type, etc., a difference less than 5 dB

with the correspondingresultof the approvaltest shouldnot

be considered as s_gnificant.

The values obtained by this method are net representative of the total

noiseemittedby the vehiclesin motion,as measuredin other ISO

standards. They shouldnot bd used to make comparisonsbetweenthe

levelsemittedby differentvehicles.
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APPENDIX B

TEST SITES AND INSTRUMEIITATIOI_

The various test sites used to acquire data during the course of this study

are described in this Appendix, Slte anomalies and deviations from the

require_m-=ntsof SAEJ331a RecommendedPracticeare noted, Photographsof

the test sites follow the site descriptions.

.S.ite,A. Ar_iosy Avenue, Huntinqton Beach, California

The site was chosen for its accessibility and its long run (one-half

mile) of unobstructed pavement necessitated by the 55 mph constant

speed test. Argosy Avenue is a new street, running in an E-W direction,

asphalt paved, 74 feet wide, in a proposed industrial park, with no

buildingsor treeswithinene-guarlermile of the streetcenterline.

The pavementis borderedby an IT"curb, then2rift. hard clay,beyond

whichis open,olowedground. Exceptfor the presenceof the curb and

the strip of hard, flat clay (instead of asphalt) the site conforms to

J331"a requirements.

Site B. Orange County Fairqrounds_ California

This testsitewas locatedon theparkinglot of theOrangeCounty

Fairgrounds complex. The surface of the site is asphalt. There are

no buildings or trees within 300 feet of the test track. There are no

site deviations from the requirements of ,)331a.

Site C. Day.toneBeach_ _Iorlda

The Daytona Beach test site was located in the parking lot of the City

Island Ball Park. The surface of the site is asphalt with many surface

cracks, visible in the photographs. The width of the asohalt surface

is 80 feet. One microphone was situated on a sidewalk with an O inch

curb, the other mlcroohone located 20 feet off the asphalt surface on

hard packed, flat sand. Except for these noted deviations the site

conforms to the J331a requirements.
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SiteD. Los Alamitosr_avalAir Stationj_Cal,!fernla

This testsitewas locatedon the unusedHorth/Southrunwayat

Los Alamitos{_avalAlr Station. The test trackis 3000 feet longand

150 feetwide, the surfaceIn the n_asurementarea Is asphalt. There

are no buildingsor treeswithin one-quartermile of the testsite.

There are no deviations in site configuration from the J33Ia require-

ments.

Site E. Los AngelesCountyFairGrounds,PomonaPCalifornia

The test site was located on the main parking lot at the Los Angeles

County Fair Grounds. The surface of the test slte is smooth asDhalt.

No buildings or trees are within 300 feet of the test area. The site

conformsto tilerequirementsof O331a.

Site F. Houston_Texas

The test site was on a private road paralleled by a public road ivhlch

was lightly travelled during the testing period. The center line of the

test track was 50 feet from the edge of this road_ay. One microphone,

adjacent to tileroadway, was set up on a 20 ft. wlde strip of grass which

bordered tileroadway. The other microphone was located with 45 feet of

hard packed clay between it and the test track. Trees were located 20

feet behind one microphone. The test track surface was asphalt. Because

of thesedeviationstilatrack is not in conformancewith the requirements

of J331a.

Site G. St. Petersburq_Flprida

Tiletesltsitewas a secondaryroadadjacentto the dealer'ssourceof

motorcxcles.The surfaceof the roadwas smoothasphaltandwas 2_ feet

wide._ It was not possibleto placemicrophoneson both sidesof the test

trackbecauseof reflectingsurfaceson one sideof the track. The

microphonepositionusedwas located5Q feetfrom the trackcenterline,

40 feetof whichwas grassand hardpackedsand. Treesand busheswere

%ocatedIo0 feetbehindtilemicrophone.Thissite did not conformto

the requirementsof J331a.
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SiteH. Albany.§j_r._

This test site was located on an aircraft taxiway at the Albany Naval

Air Station. The taxlway surface Is smooth concrete and is 3_0 feet

wide. f_obuildings,treesor reflectivesurfacesare within500 feet.

The siteconformedto the require_entsof J331awith no deviations.

Site I. Chanpelllill_r:or(hCarnlina

Thistestsitewas on a secondaryread adjacentto the motorcycle

dealership. The road paralleled a main dual highway and was separated

from the highway by a grass strip and drainage ditch approximately 75

feetwide. The test tracksurface_as asphalt. Onlyone micronhene

was usedto measurenoiselevelsand thiswas located50 feetfromthe

track center line in the dealer's driveway which was concrete with a

I0 ft. wide strip of gravel between the end of the drive and the edqe

of the test track. Reflecting surfaces, shown in the photograph,

included a utility pole, utility box and sign pole, which were all within

15 feet of the microphone. Because of these deviations the site did not

confomnto the requirbmentsof J33]a.

Site J. Suffolk, Virginia

This test site was on one runway at Suffolk Air_ert. The test track is

also usedas a drag stripand is in excessof one-halfmile long..The

track is 120 feet wide and the surface is concrete. Buildings are

locatedI00 feetbehindthe microphones.The sitecomolieswith the

J331a requirements.

Site K. Fort Belvolr. Viroinia

Thistestsitewas locatedat theArmy VehicleProvingGroundat Fort

Belvoir, Virginia. The site deviated from J331a specifications

in tilefollowingmanner: a) Approximately40 feetof hardpackedearth

was between the microphone and the concrete track, and b) A ditch,

earthbeam andsmall pinetrees_vereon the sideoppositethe microphone

in thearea specifiedin the J331aRecommendedPracticeto be clearof

all obstructions.
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Instruf_nta tinn

Two Bruel& _Uaor (B&K)model2204soundlevel meters,fittedl_itbI_,K

nmdal4145microphones,were usedto ohtainthe reportedsoundlevelmeasure-

ments. B&K UA0207windscreenswere usedin all cases, A-weightedsound

pressurelevels(fastresnnnse)were readdirectlyfromthe metersas the

vehiclemade successivepasses. Magnetictape recordingsusingNagraIV B

tape recorders, and strip chart recordings using &_Kmodel 23D6 level

recorders,were a]soobtainedfromthe outoutof the soundlevelmeters.

Calibrationof the acousticalequipmentwas verifiedtwicedailyusinga

B&Kmodel422qpistonphone,A11 instrumentationwas certified,with

traceability to the r_ational Bureau of Standards.

The vehicle tachometer was employed with vehicles so equipped. For vehicles

withouttachometers,a SanwamodelMT-03,a RiteAutotronicsmodel 4036,

and/ora DynalmodelTAC-20wereused. A calibratedsignalgenerator,

oscilloscope,and inductivepickupfromthe motorcyclesparkplug lead,were

used to verify tachometer accuracy.

Wet and dry bulb temperatures were measured using a Bendix Psychrometer

model566-2. Barometricpressurewas readfrom a B&KmodelUZODOIBarometer,

and vllndvelocity from a _,_yerwind gauge.
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APPENDIX C

PRODUCT IDENTIFICATION AND SOUND LEVELS



TABLE,_.-1 LISTIFIG OF I_EW['18TORCYCLESTESTED -- YEAR OF I1EG, '75 ArID '76

BIKE t.IO./YR. DESIGN USE

..!!0. OF MFG. MAKE [.IODEL DISPL. USAGE .. CATEGORY

2 2-75 Ifonda GL-IOOU 999 Street S
3 75 Bultaco Series143 363 Trai]RidingEnduro X

Frontera

4 75 Bultaco Series 143 J'"363 Trail Riding Enduro X
Frontera

7 75 tlonda CB 75OF --7-3-6 Street S
8 10-75 Honda CB 550 544 Street S

20 75 Aarley-Davidson FLII-1200 1207 Street S
22 3-75 Honda CB 550F 544 Street S

23 75 BHtJ R90/6 89U Street S
26 3-75 Honda GL ]GO0 999 Street S

27 75 BHW R90/6 . 898 Street S
31 75 llonda OL-IOOD 999 Street S

35 2-76 Yamalla Chapp_, 72 IStreet/TraiI -- SX
36 4-75 Yamaha Chapp_( 72 -Stfeet/Trail SX
42 ]-75 Kawasaki KZ 90() --'9-03"-- Street S
44 75 Bf.1_l R90S 898 Street S
45 75 Honda GL-IODO 999 Street S
51 75 florida CB 550F 544 Street S
52 75 Honda CB SSOF 544 Street S

58 75 B_IW _ 898 Street S
5g 2-75 Honaa CB 750F --736 Street S

60 5-75 Harle.y-Davldson SS-175 " 174 Street S
]D] 1]-75 Honda CJ 360T 356 Street S
1D2 6-75 llonda XL 7(3 72 Stteetered'T| SX
103 8-75 Honda MT 125 123 Street/Trail SX
IO4 8-75 llonda GL-IOOO 999 Street S

105 9-75 llonda CB 750 736 Street S
110_ 6-75 Honda CB 5_SOF 544 Streel;.... S
llO7 4-75 Hnnda CB 200T 198 Street S
,IOB 6-75 Honda CB 125S .124 Street S
_]09 6-75 Honda TL 250 248 Trial5 X
lIO 5-75 llonda XL 125 124 Street/Trall SX

Cont'd.



TABLE _;-I (CO,IT'D.}

-_KE-- HO./YR. DESIGN USE
NO. OFMFG. MAKE MODEL DISPL. USAGE CATEGORY

!II 7-75 'Honda MR 175 171 Trail Ridin_ Endure' X
,!!2 6-75 llonda XL IO0 99 Street/Trail
113 7-75 l_nda XL 250 248 StreetTrail SX
!I# 9-75 Kawasaki _4 IOOA 99 Street/Trail SX
I15 3-75 Kawasaki KIIlOB 99 Street S
117 3-75 gawasaki KV lO0 99 StreetTrail SX
lib 8-75 Kawasaki KE 175 174 Street/Trail SX
119 3-75 Kawasaki KH40D 400 Street S
120 75 Ka_asaki KZ 750 746 Street S
122 75 Kawasaki KV75 73 Trail SX
123 3-75 Kawasaki KH250 249 Street S
124 75 _ Ka_asaki KT 250 246 TrIa)s X
125 5-75 Suzuki TS 4BOA 396 Street/Trail.... SX

126 6-75 SuzukI GT 185 184 Street S
127 4-75 Suzuki GT 750 738 Street S.
128 10-75 Suzuki GT 5OOT 492 Street S
130 3-75 Suzuki TS lOG 98 Street/Trail SX
131 10-75 Suzukf _T-3-80 371 Street S
132 9-75 Suzuki GT550 543 Street S
I_4 3-75 Yamaha DT 250C 246 Street/Trail SX
135 6-75 Yamaha DT 175C Ill Street/Trall SX
137 75 Bultace 250A)pina 244 Trail Ridinq/Trials X
13B 75 Bultaco 350 SperpaT 326 Trials X
139 _-7_, pM_t _90/6, 898 Street S
141 75 NVT ERB 49 Street Moped
144 8-75 .MoteMorJni I/2 344 Street S
145 _-75 Laverda !lO00 Tt_RF_ 981 Street S
151 9-75 MoteGuzzi 1000Converter 949 Street S
152 75 Reke_ RT-340II 336 Trail Ridinq Endures X
_53 75 Hontessa 250 E_dure 248 Trail Ridtn_ Endures, X
154 75 Montessa Cota 123 123 Trials X
156 75 Yamaha TY 80 72 Off-Road X
_60 I 1-76 Honda CB 750A 736 Street S
161 2-75 Can-AmBombardier_50TNT Endure 247 Street/Trail SX

Cnnt'd.



TABLE _-I (CONT'D)

BIKE MOo/YR. DESIGN USE
NO. OF MFG. HAKE MODEL OISPL. USAGE CATEGORY

162 6-75 Kawasaki KE 125 124 Street/Trall SX
163 12-75 KavJasaki KZ 900 LTD . 903 Street S
164 12-75 Kawasaki KO O0 79 Competition X
165 5-75 Yamah_ RD 200C 195 Street S
166 6-75 Yamaha Chappy 72 Street/Tr_l SX
i67 6-75 Yamaha DT lOOt 97 Street/Trall SX
16B 1-76 llonda. NC-50 49 Street S
16g 4-75 Honda CT-90 89 Street_Trail SX
170 4-75 Vespa Ciao.. 49 Street Hoped
.17l.. 7-75 Honda CT-70 72 Street/Trail SX
172 H-75 HoNda XR-75 72 Competition X
173 4-75 Yamaha, DT 400C 397 Street/Trail SX
,174 10-75 Yamaha XS 650C 653 Street S
175' 1-76 Benellli 750 SEI 748 Str@et S
176 4-75 Suzuki GT 750 735 Street S
,J7l I0-75 Motobecane Mobylette 49 Street Hoped
,]75 4-75 SinfacVelosolex 4600 49 Street Moped
179 6-75 Kawasaki KZ 900 903 Street S
180 5_75 Suzuki RE 5 Rotary 497 Street S
181 12-75 Suzuki TS-185 183 Street/Trail SX
182 12-75 Suzuki TM-75 72 Competition X
183 75., Husqva_na 360 WR X-Country 354 Racing:HX & Off-Road X
,,104. 75 " Husqvarna 360 Automatic 354 ,Racing:MX & Off-Rood X
187 2-76 Harle,y-DavldsonFLII-1200 1207 Street S
188 5-75 Harley-Davldson SX-17S 174 Street/Troll SX
.189 5-75 llarley-DavldsonSS-175 174 Street S
,190 5-75 ilarley°DavidsonSS-250 242 Street S
:192, 6-75 llarley-Dav_dsonSS-125 123 Street S
193, 6-75 arley-Davldson SX-125 123 ' Street/Troll SX
1194 2-76 Harley-Davldson :XE-1200 1207 Street S
105 ]-75 llacleynpavidsonXLII'IO00 995 Street S
!196 10-75 Harle,y-DavidsonXLH-IO00 995 street S
]98 10-75 Ossa 250 Pioneer 246 TraJ!,'RfdJngEnduros X

Cont'd.



TABLEC-1 (CONT'D)

BIKE MO./YR. I DESIGN USE

NO OFHFG. _IAKE I _IODEL DISPL. USAGE CATEGORY

199 75 Peuqeot IO3 LVS V3 49 Street Moped
1200 9-75 Ossa 350 P_onker 310 Trials X
1203 7-75 Harley-DavidsonXLH-IO00 995 Street S
204A 7-75 Honda GL-1000 999 Street S
1205A 9_75 Honda C_O 544 Street S
207A 12-75 Suzuki FS-ID5 '183 Street/Tra-il SX --
!20BA 6-75 Honda CB 360T 356 Street S
209A 75 Hodaka 250 246 R_ing_MX& Off-Road X
211 75 Hontessa 250 [nduro 248 TrailRidin_& Endures X
;213 II-75 Kawasaki KZ 400 39N Street S
214 7-75 Kawasaki K_ 900 903 Street S

1215 9-75 llonda CB750 736 Street S
1218 " 6L75 Yamaha DTT7_C 'lTf Stteet/T_-i- SX
219 11-75 llonda C0--75_0 736 Street S
502 1-76 Yamaha _40DC _8 Street S
SOB 1-75 llonda C_'_-75_ 736 .Street .... S
510 11-75 tlotoGuzzi I000Convertor 949 Street S
514 3-75 Yamaha DT 25GC 246 Street& Trail SX
516 4r75 Yamaha DT 175C 171 Street& Trail SX
,532 75 Honda MR 50 49 Trail X
541 5-75 Suzuki ;_4125 123 Racino:HX '&Off-Road X
546 " 75 Honda (4R50 49 Trail X
551 10-75 IIonda CB 550 544 Street S
552 5-75 florida GL 1000 999 Street S

555 10-75 Yamaha XT 500 499 Street/Trail " SX
557 8-75 BMW R90/6 BgB Street S
559 "11-75.... llonda CR 550 544 Street S
561 7L75 Ilonda GL 1000 999 Street
563 4-75 llonda XL 125 124 Street/Trail SX
565 ' ! 1-76 Yamaha XS 650C 653 Street S

566 7-75 Garelli Hoped 49 Street Moped
567 4-75 Yamaha DT 400C 397 Street/Trall SX
_71 10-75 IIoeda CB 750 544 Street S



TABLE C-I (CONT'D.)

81KE NO./YR. DESIGN USE
,NO. OF blFGt _KE _IODEL DISPL. USAGE CATEGORY

573 76 Can-Am 125 TNT Endure 124 .,Street/Trail SX
575 4-75 Honda C5500T 498 Street S
587 12-75 Yamaha YZ 125C 123 Motecross X
590 2-76 Yamaha RD400C 398 Street S
593 10-75 Yamaha XT SOOt 499 Street/TraiI SX
594 3-76 Yamaha XS3GOt 358 Street S
598 7-75 llonda GLI000 999 Street S
602 12-75 Honda CJ 360T 356 Street S
604 10-75 Honda CR 750 736 Street S

605 5-75 IIonda _750F J 736 Street S
606 3-75 .Honda CB550F 544 Street S
607 11-75 Honda C5 550 544 Street S
609 6-75 llonda XL 250 248 Street/Trail SX
610 6-75 llonda "B.1255 124 Street S

611 5-75 llonda XL 125 124 Street/Trail SX
612 6-75 Honda XL 100 99 Street/Trail SX
613 9-75 Honda XL 70K2 72 Street/Trail SX
628 4-75 Ilouda CO 5DOT 498 Street S

629 75 Bultaco 260 Frentera 244 TrailRiding Endures X
630 75 Bultaco 250 Pursan 247 Racing:MX & Off-Road _ X
631 1-76 5ultacm 350 blatadoMK9 348 .Street/Trail SX
632 75 I_ontessa 250Endure 248 TrailRiding& Endures X
633 , 75 Montessa Cota 247 247 Trials X
6-34--ii 75 Flontessa Cota 34_ 3i0 Trials X
635 75 Carabela 125 MarquesaHX I19 Racing: MX & Off-Road X
636 75 Carabela 250 CentauroEndure 246 Trail Ridin_ Endures SX
6_7 10-75 Yamaha XT 500C 499 Street/Trail SX
6_ 12-75 Indian MT 175 171 Trail X
gOB 75 /rondo All TerrainC.ycle 89 A11 Terrain X

ll_I_T_r_ _ , .._ ,



TABLE (-2 LISTING OF '74 YR. OF rIFG.N{_TORCYCLESTESTED (STOCK CONFIGURATION)

BIKE ! NO./YR. i i USE
NO. i OF HFG. I I,]AKE ! HOI)EL DISPL. DESIGILUSAGEi CATEGORY

i

6 1 7,'1 Yamaha XS 6bOB 653 Street S

12 1 B-74 Kawasaki 90UZ-I 9(I_, Street S
16 I I_-74 liarley-bavJdsL)n FXE-120_ 1207" Street S
25 : 74 BI'IW R90/6 L_.UB Street S
2/i I 4-74 Yamaha R0-250 247 Street S
33 ' 74 Kawasaki 900 Z-'I 003 Street S

37 74 Suzuki GT 550 543 Street S
_1 2-74 SuzuH TS-IB5 IB3 Street and Trail SX
43a 74 BrIU Rgos _98 Street S
63 74 Ducati DI.I7505 749 Street S

64 7-74 ICan-_n 250TRT 247 StreetandTrail SX

6_ I(J-74 iIC_wasaki 900Z-I 903 Street S73 2-74 l'awasaki KZ 400]) 39B Street S

74 74 ! IlI:_1 R60/6 b99 Street S
IPl 6-74 i Kawasaki 900 Z-I g03 Street S
140 ! 11-74 ; l_orton 850 Co_mlandc) 828 Street S

142 8-74 I Laverda 750SF 744 Street S
146 8-74 i Can-Am 250 I.IX-I 246 l_acln(1:/'IX'&Off-Road C
i47 4-74 Noto Guzzl DSO-T Intercepter 844 Street S
!55 II-74 Rodaka Road Toad 98 Street and Trail SX
I..57 74 Kreldler I!P3 49 Street t!oped
,158 11-74 B_IW RgOS BUB Street S

191 9-74 Harley-DavidsonSX 250 242 StreetandTrail SX
197 11-74 llarley-Davidson SX 250 242 Street and Trail SX
l_l 10-74 C}ssa Desert Phantom 250 246 Trail Ridlnq Enduros X
212 5-74 Yamaha RD-35U 347 Street S .
I_I 12-74 Yamaha XS650B 653 Street S
15(J3 I0-74 Yamaha RD-350 347 Street S

_Q_ 7-74 Yamaha DD-250 247 Street S5-74 Yamaha RD-2OOB 195 Street S
506 1O-74 Yamaha RU-125B 124 Street S
507 12-74 Kawasaki KZ 4005 398 Street S

519 4-74 I Kawasaki KZ 4OOD 398 Street S



TAI_LE(-2 (CONT'D)

BIKE HO,/YR. USE
NO. OF IIFG. HAKE IIQ[JEL DISPL, DESIGtlUSAGE CATE[;ORY

S2l 6-74 llonda CB 450 444 Street S
528 4-74 IIonda CL 450 444 Street and Trail SX

530 6-74 _Jonua XL )_5 .12_ Sl;reecand Tral] SX
_ 74 !fooda Z 50A 49 Trail (mini) X
534 74 florida Z 50A 49 TralI.(mini) X
535 74 Honda Z 50A 49 Trai] {rn!ni) X
536 74 Honda Z 50A 49 Trail (mlni) X
537 6-74 Honda CB 360T 356 Street S
545 8-74 l(onda _. CB 125S 122 Street S
547 10-74 Suzuki RV 90 8B A}l-terrain SX
548 7-74 Honda XL 175 ]73 Street and Trail SX
550 g-74 Suzuki TS 400S i396 Street and Trail SX
658 8-74 Yamaha RS-]OOB 97 Street S
660 2-74 Honda CB 360T 356 Street S

562 10-74 l(onda CB 200T 198 Street S
568 6-74 Yamaha DT-250 245 StreetandTralI SX

570 4-74 Honda ICB1255 .... 122 Street S

`577, 74 Yamaha DT-175B 171 "Sttzeeti'.and Trail SX
583 74 Yamaha NX 125 123 Racing: I,IXand Off-Road X
589 7-74 YaJ_)aha TX 750 743 Street S

599 8-74 florida CB 500T 498 Street S

6,07,I 9-74 florida CB 400F 40_ Street S
603 7-74 llonda ICI]3601. 356 Street S

608 7-74 Honda IXL 350 348 Street and Ira_l • SX
614 8-74 Honda !CL 360 i 356 Street and Trail SX
623 6-74 IIond_ CB 350F 347 SLreet ' S
626 ]2-74 llonda CR 400F 408 .Street S

I

I



TABLE _-3 NOTORCyCLE MANUFACTURERS IDENTIFICATION CODE

LEI-FER MANUFACTURERS
CODE NAME

A HUSQVARNA

B NVT

C CAN-AM

D KTMPENTON

E ROKON

F HARLEY-DAVIDSON

G t,1OTOSUZZI

H BENELLI

I INDIAN

J OSSA

K CARABELA

L LAVERDA

M SINFAC VELOSOLEX

N HODAKA

0 MOTO MORINI

P BMW

Q KAWASAKI

R PEUGEOT

S DUCATI

T MONTESSA

U SUZUKI

V HO_IDA

W NORTON

X BULTACO

Y KREIDLER

Z PIAGGIOVESPA

AA GARELLI

AB MOTO-BECANE

AC YAMAHA

AD TRIUMPH

C-9



TABLEC-4 SOUtlDLEVELS,NEW MOTORCYCLES,YEAR OF MFG, '75 AND '76

USE* DISPL, ENG, sDut=uLEVLL - dBA TEST 'BIKE
,CATEGORY 'CC 'TYPI JB3]a F76 R60 FSO 35 ]IPH 55 NPH SITE MFG'R!NO.

S 1207 4 S D2 86 DO B4 73 76 D F 194
S ]207 4 S 84 84 90 17 D F 187
S 1207 4 S A5 C F 20
S 999 4 S 76 81 87 68 7] D V :204A
S 909 4 S 82 88 C V 2
S 999 4 S 76 79 88 F V 598
S 999 4S 77 85 88 J V 56]
S 999 4S 76 83 _8 I V 552
S 999 4 S 76 84 88 70 74 B V 104
S 999 4 S 80 88 C V 45
S 999 4 S 76 89 C v 3]

.. S 999 4 S 77 88 C V 26
S 995 4 S 87 88 99 D F 203
$ .__992_. 4 S B4 88 83 99 74 77 D F 196
S 995 4S 84 87 77 D F ]95
$ 9_] 4 S BR 94 95 D L ]45
$ 949 4 S 80 83 89 G G 510
S 949 4 S 84 88 _6 72 D G ]51
S ...903 4 S 82 87 95 72 76 O O _]4

...____5__..._903 ___..S 80__87_ 9E 74 D ._Q. 179
S 903 4 S 81 89 82 97 74 D Q ]63
$ 903 4 S 88 96 C __q___ 42
S 898 4 S B3 84 90 J P 557--'-
S 898 4 S 82 82 89 67 73 D P !139
S 898 4 S 8] 87 C P 58
$ 898 4S 82 88 C P 44
S _898 4S 8] 82 C P 27
S 898 4 S 8] 87 C P 23
S 14B 4'S 82 86 92 72 D H 175

S 746 4 S 81 83 90 B .__q__]20
S 736 4S_ 81 83 9] D V 2]9
S 736 4Si 77 8D C V 59
S /38 2 S I 83 84 82 94 74 D U 176
S 738 2S 84 9B D U ]27
S 736 4S 76 78 87 F V 605
S 736 4S 7R 82 95 F V 604
$ _36 4S 76 77 85 G V 5OB
S 736 4 S B] 84 93 68 74 D V 2]5
S 736 4 S 77 79 89 73 D V ]60
$ 7_6 4 S 82 85 94 B V 105
S 736 4S 77 _6 C V 7
S 653 4 S 83 87 92 J AC 565

S 653 4 S 82 86 8} 89: 74 D AC ]74

*CATEGORYCODE: S = STREET, X : OFF-ROAD,SX : COMBINATION_TREET/OFF-RDAD

(Con_'d.)



TABLE ¢-4 (Cont'd)

USE DISPLENG, SQUNOLEVEL- d_A TEST BIKE
CATEGORY CC TYPE J331a F76 R60 F50 35 I.IPil55,!.lPH51T£ _FG'R NO._

S 544 4S 82 83 84 B V I06
S 544 4S 82 82 91 K V 571

,.S 544 4S 83 8q 90 D V 205k
S 544 4S 82 83 92 F V 607
S 544 4S 78 79 64 F V 606
S 544 4S 83 85 89 J V 559
5 544 .4.S 80 03 C V 52.

,S 544 4S 53 84 C V 51
S 544 45 80 84 C V 22
S 544 4 5 84 93 C V 8

S ,544 4S 85 83 91 I V 551
S 543 2 S 83 83 93 0 U 132
SX 490 4S 82 78 89 E AC 637

__._SSX 499 4 S 81 81 90 F AC 593
•SX 499 4S 85 83 89 J AC ,555
S 498 4S 73 79 86 K V 575
S 496 4S 74 78 85 F V 628
S 497 _otary82 83 81 96 78 D. U 180
S 492 2S 82 84 95 D U 128
S_ 400 2S 84 85 89 B Q I19
S 398 4 S 79 79 70 75 D Q 213
S 396 2S 81 80 93 F AC 590
S 398 2 S 83 83 90 G .AC 502
SX 391 2 S 82 78 91 J AC 567

SX __.397___2 S I 83 80 93 79 D AC 173"
SX 396 2 S Bl 81 91 D U 125,
S 371 2 S 84 84 90 D U 131
S, 358 4S 79 80 90 F AC 594
S 356 4 5 76 80 89 71 76 B V I01
S 355 4 S 76 79 89 F V 602
S 356 4 S 77 81 85 D V 208A
SX 348 2S I 89 89 87 E X 631
S 344 4 S 84 _6 92 D 0 144

S 249_g_._2 $ 82 _2 91 B q 123
SX 248 4S 79 79 83 0 V 113
5X 246 4S 79 78 83 F V ;609
SX 247 2S 91 91 I03 0 C 161
sx ._2_L 2s 07 95 10z t K 636__
SX - Z4_ 2S 81 77 BO G AC 514
5X-- _--24_-__-'-2-C._.82_o ......BR. U ....AC._-_3-"C-

....X __K_L 2 s Bg 89 95 E X 629
___ ..___24L2 s 61 ?g 81 0_ 77 D F IgO
S 198 4 5 77 78 85 B V 107

(Cont'd)

C-ll



T_DLE _-4 (CONT'D,)

USE DISPL. ENG. SQUND LEVEL - dBA , TEST BIKE
CATEGORY CC TYPE J331a F76 F77 F5D 35 HPH 55 MPH SITE HFG'R NO.

S 195 2 S 81 83 91 79 D AC 165._
S 184 2 S 79 76 85 D U 126
SX 183 2 S 81 81 91 D U _207A
SX 183 2 S ,82 79 92 79 D U 181
.S 174 2S 83 81 86 68 75 D F 189
SX 174 2 S 84 80 89 77 D, , F 188
SX 174 2 S 83 79 85 B, ,' q 118
S 174 2 S 81 86 C F GO
SX 171 2 S 83 81 92 b I AC 2]8
SX 171 2 S 82 BO 92 D [ AC 135
SX Ill 2S 82 80 92 G , AC 516
SX 124 4 Sl 78 76 94 J V 563

sx __12__4_l _3 8o 94 8 v 11o--sx I_4 4_ m 81 I 9o _ v 611
sx 1218s _8 85 K c s73
sx 124 2s 78 77 9o 78 D o IG2
s 124 4s 81 81 _s B v 1o8,

124 4s 88 _o 82 F v 61o
s 123 2_ 80 7_ 8_ 68 72 8 P 192
SX ..__]_3 2 S 83 i 77 89 73 81 D F 193
SX 123 2S 83 1 80 83 90 79 84, B V 103
S 99 2S _2 82 91 B _ . 115
SX ' 99_ '4S 84 79" 85 8 V ,112
SX 99 4S 85 93 F V 612,.
sx 9R2 s 78 77 91 8 Q 114
Sx 29--z_- 81 81 _o 8 0 I 117
SX 98 2 S 76 75 _3 D U 130
SX 97 ,,.2S 77 77 80 85 b AC :167
SX 89 4 S 76 73 77 82 D V 169
SX 73 2_ 78 79 93 B Q 122.
SX 72 4$ 76 73 78 79 D V 171
SX 72 4 S 82 77 84 B V , 102
SX 72 4 S.; 8D 80 92 F V 613
SX 78 2S 72 70 72 79 D AC 166
SX ' 72 2 S 69 .C AC 36
SX 72 2S 74 C AC 35"

_9_ R S 71 D V 168
X 363 2_S 94 .C X 4
.... 3G3......2_s 95 C x 3
X _35!_ _.2._.i.... 92 D A, 184
X 354__! 2S 81_ 83 91 D A 183
X 336 2 S go 89 99 88 D E 152

X 326 I 2 S 79 80 84 D X 138 1

Cont'd.

C-12



TABLE C-4 (CONT'D.)

USE DISPL.i EtIG. SOUreDLEVEL - dDA , ,TEST BIKE

CATEGORY CC TYPE J33Ia F76 F77 _F50 35 tIPH155 I,IPHSITE t,IFG,'R_0.

X 310 2 S B6 84 BB. _ E T 634
X 3IO 2S 91 89 98 80 D J 200
X 24B 4S 84 78 88 B V 109
X 248 2S 91 90 104 E T 632
X 248 2S 84 84 93 D T 211
X 248 2S 90 89 89 D T 153
X 247 2 S 84 82 91 E T 633
X 247 2 S lOl IDI If6 E X 630
X 246 2 S 92 89 98 D t_ 209 A
X 246 2S 93 91 89 82 85 D J 198
X 246 2S 89 88 89 B Q 124
X 244 2S 90 86 DO D X 137
X 17] 2S 90 86 9l E I 638
X 171 2 S 87 83 94 B V Ill
X 123 2S 95 92 95 F AC 587
X IP3 2S lOG 97 104 I U 541
X 123 2 S 77 77 85 D T !154
X l]9 2S 95 E K 635
X 89 2S 73 O V 909
X 79 2S 79 78 81 86 D 0 ]64
X 72 4S ,(ll78 82 84 D V ]72
X 72 ZS 75 74 78 94 D U 182
X 72 2S 76 75 77 85 0 AC 156
X 49 2S 69 I V 546
X 49 2S 74 H V 532

MOPED ,%9 2S 66 J AA 566
MOPED 49 2S 6D D M 178
MOPED 49 2S 67 D AD 177
MOPED 49 2 S 69 D Z 170
MOPED 49 2S 74 D B 14l
MOPED 49 2S 69 O R 199

C-13
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Table C-5

HONDA- (Cont.}

:Madd JJJ.Z4 F-76 I:.__OO 35ml!h 55mph Sile

XL-125 Sl SI 90 FB
MT-125 83 80 90 79 84
XL.100 84 70 85 B

XL.1O0 85 93 F
CT-90 76 73 82 D

CT.70 76 73 79 D
:U.-70 82 77 84 B

L_.70 80 80 92 F

Off-Road

TL,250(_) 84 78 88 B
MILl75 87 83 94 B

XR.75 81 78 84 D

YAMAHA

Slteel

X5-650 C 83 87 92 J
X5.650 C 82 86 89 74 D
RD-400 C 81 80 93 F
RD-.100 C 83 83 90 G

XS-360 C 79 80 90 F
RI_20O C 81 83 91 79 D

Combination

XT-500 C 82 78 89 E

XT-500 C 81 81 90 F
XT-500 C 85 83 89 J
DT-400 C 82 78 91 }

DT.400 C 83 8D 93 79 D
DT-250 C 81 77 80 G

DT-250C 82 80 89 D
DT.175 C 83 81 92 D

i' D%175 C 82 80 92 D
DT-175C 82 80 92 G
DT-100C 77 77 85 D

Chappy 72 70 79 C
Chappy 69 C
Chappy 74

Off-Road

YZ-125 C (1_'_) 95 92 95 F

TY.80 (t) " 76 75 85 D

-C-15-





Table C - 5

HARLEY.DAVIDSON

Model J.331a F-76 F.50 35mp][ 55mph Sit.___

S_eel

FXE (Cali0 82 86 94 73 76 D
FLH (CaliO 84 84 90 77 D
FLH 85 C

XLCH (Calif) 87 88 99 D

XLCH (Callf) 84 88 99 74 77 D
XLCH (Calif) 84 87 77 D
SS-250 81 79 88 77 D
SS-175 83 81 86 68 75 D
SS-125 80 78 83 68 79 D
SS-175 81 86 C

Combination

SX.175 84 80 89 77 F

SXT-125 83 77 89 73 81 D

OTHER MANUFACTURERS

Sttec[

Laverda1000 Three 92 94 95 D
MotoGuzzi

1000 Converter 80 83 89 G

1000 Converler 84 88 86 72 D
BMW Rg0/6 83 84 90 J
BMW R90/6 82 82 89 67 73 D
BMW R90/6 81 87 C
BblW R90 S 82 88 C

BMW R90/6 81 82 C
BHW R90/6 81 87 C
Bene[ll 750 Sei 82 86 92 72 D
F,|otoModni 3_ 84 86 92 D

Comb/n_Hon

Bulraco 350 l%tata-

dot 89 89 87 E :
Can-Am250TNT 91 91 103 D !
Carabdla 250 Cen-

, tauro Enduro 97 95 102 E
Can-Am 125 TNT

Enduro 88 85 C

i
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Table C-5

OTHER MANUFACTURERS.

Co pany Model J.331a F.76 F.30 35nlph 55mph Site

Off-Road

Montesa Cola 348 (t) 86 84 88 E
250 Enduro 91 90 104 E
250 Enduro 84 84 93 D
250 Enduro 90 89 89 D
Cote '2-47 (t) 84 82 91 E
Coral23 (t) 77 77 85 O

Bultn¢o 370 Frontera 94 C
370 Frontera 95 C

350 Sherpa T(t) 79 80 84 D
250 pursang(mx)101 10l 116 E

250/dpina 90 86 90 D
25oFrontera 89 89 95 E

Ilusquarna 360 Automatic 92 D
360 WP,Cross

Country $8 83 91 D

OSSA 350 Pionker (t)91 89 98 S0 D
250 Pioneer 93 91 89 82 85 D

Rokon RT-340 I1 90 89 99 88 O

Hodaka 250 92 89 98 O

Indian MT-1 75 90 86 91 E

Carabela 125 Marqucsa
MX 95 E

Mopeds

Model F.77 Sit..__e

Garelli 66 ,I
Velos_tex 4600 60 D

MotoBecane Hobyle_te 67 D

Vespa Ciao 69 O
NVT 74 D

Peugeot 103 LVS V3 69 D
Honda NC-50 71 D

Othersmallmotorcycles, 74 H

Honda MR-50 69 I
Honda ._fR-50 D
Honda All Terrain Cycle 73
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I'A2LEc-6 SOUND LEVELS,

'69-'74(YEAROF $1FG.)IN-SERVICEV,OTORCYCLES IN STOCK COIIFIGURATIOR

USE* DISPL EDG. SOUNDLEVEL- dUA TEST BIKE

CATEGORY CC TYPE J331a F76 F77 F50 35 NPII 55 IIPH SITE MFG'R NO.
S 1207 4 s 83 lOB 72 A A78
S 1207 4S 84 103 72 79 A A86
S 1207 4 S 05 104 72 79 A A98
S 1207 4S 91 105 77 82 A _99
S 1207 4 S 89 105 79 84 A AIOO
S 1207 4 S I 85 98 72 76 A A59
S 1207 4S) 87 74 79 A A74
S 1207 4S 8g 75 79 A A75

I S 1207 4S 87 103 72 A A77S 1207 4S 86 lO0 72 77 A A20
S 12074S 102 C 16
S 1207 4S 87 104 C 30
S 12074S 92 C 55
S 995 4 S 84 98 71 76 A A76
S 995 4S 84, 98 73 78 A A124
S 995 4 S 84 99 74 77 A Alll
S 999 4 S 74 88 61 66 A A182
S 903 4S 82 96 72 75 A Al
S 903 4 S 83 97 70 73 A A24

$ gO3 4 S 24 ( 97 72 76 A A69
S 903 4S 84 I 95 71 75 A A153
S 903 4S 85 I94 C 60

S 903 4S 06 I 95 I C 33

903 4S 83 95 C 12
903 4S 89 97 B 121

S 898 4 S 88 94 C 43a
..S 898 4 S 80 90 C 25
$ 898 4S 82 85 _6 69 D 158
$ 844 4 S 81 96 68 73 A AI31
S 844 4S 83 88 90 O 147
S _28 4S 79 89 73 75 A A50
$ 828 4 S 82 92 67 75 A A9
S 828 4S 81 84 91 D 140
S 748 4 S 00 97 78 78 A A43
S 736 4 S 90 93 I02 80 D 159
S 749 4 S 82 94 72 77 A AlgZ
S 749 4 B 91 100 C 63
S 748 4 S 80 91 62 72 A A138
S 748 4S 80 89 68 71 A AiD6
S 748 4 S 73 87 6Z 69 A AID7

I
•CATEGORY CODE: S : STREET,X - OFF-ROAD,SX o COMBI)IATIONSTREET/OFF-ROAD

Cont'd.
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TABLE C-6 (CONT'D)

]SE DISPL, ENG. SOUND LEVEL - dBA TEST BIK[
:ATEGORY CC TYPE J331a E76 F77 FSO 35 _PH 55 NPH SITE NFG'R _NO.

S 544 4 S 83 85 90 G 509
--S" 544 2S 81 89 67 71 A A33

S 543 2S 92 98 C _7
S 543 2 S 87 88 101 F 591
S 498 2 S 87 96 74 7g A A82
S 498 4 S, 78 89 68 72 A A44
S 498 4 S 78 79 86 F 599
S 498 4 S 84 92 7] 77 A A73
S 498 4 S 83 96 71 76 A AI01
S 498 4 S 80 93 67 73 A A132
S 498 4 S 80 94 65 70 A AI4E
S 498 4 S 79 90 A A144
S 498 4 S 79 gI 67 71 A Al41
S 498 4 S 80 93 66 70 A A140
S 498 4 S 84 84 90 I 554

4_ 4S _2 82 B9 J 556
S 498 4 S SO 81 89 G 5]3
S 498 4 S 83 85 96 F I 580

S 498 4 S 78 BD 91 F I 582498 4 S 80 82 90 F 595
498 2S _ 96 72 76 A A31
498 2 S 86 ]00 71 81 A AI08

S 498 2 S 84 94 76 78 A AIgl
S 498 2 S 90 98 76 87 A A]95

498 2 S 84 93 12 77 A A]96
S 492 2 S 78 96 74 74 A A34
$ 492 2.S 88 95 C 49
S 489 2 S 83 98 lO 73 A A]9
S 444 4 S 86 98 74 76 A A]90
S 444 4 S 83 82 90 G 517
S 444 4 S 91 B9 90 H 52]
S 444 4 S 85 88 |00 P 61B

444 4 S 84 83 88 _I 528
S 444 4 S n3 84 92 F 621
_X 444 4 S 84 92 7] 76 A A]58

444 4 _ 90 89 67 71 A A122
444 4 S B| 90 69 73 A A94
444 4 S 8l 89 69 73 A A6|
40_ 4 _ 74 75 85 F _26
408 4 S 76 76 85 i F 60]

S 398 2S 84 86 92 J G 5]9

Cont'd.
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TABLEc-6 (CONT'D)

USE BISPL.,IEIIG, SOUNDLEVEL - dBA TEST BIKE

CATEGORY CC TYPE J331a IF76 I F77i F50 35MPH 55 MPH SITE _IFG'R NO,
S 398 4S 8B 84 90 G 507

....G 398 4 S 87 90 C 173
S 398 4S 87 88 71 78 A IAS1
S 398 4 S 87 89 70 75 A iA53

-. S 398 4 S 82 92 70 76 A A154
S 397 2S 83 98 76 79 A AIa
S 37l 2 S 90 89 71 73 A A148
S 371 2S 87 87 66 71 A A92
S 371 2 S 80 89 67 72 A A58
S 371 2 S 82 92 68 71 A A63
S 356 4S 92 92 I01 H 526
S 356 4S 82 81 88 I 537
S 356 4 S 82 83 89 I 553
S 356 4S 83 83 89 J 560
S 356 4S 80 80 90 F 603
SX 356 4 S 79 8] 91 F 6]4
S 356 4S 80 80 89 F 627
S 356 4 S 76 88 7] 71 A A67

,,,S 356 4 S 80 92 67 72 A A152
S 356 4 S 81 91 67 70 A A187
S 356 4 S 79 S9 69 70 A A]84
$ 351 2 S 84 97 80 87 A A27

.=.S 347 2 S 87 85 O 2]2
S 347 4 S 77 78 91 F 623

....S 347 4 S 79 9] C 75
,-S 347 4 S 76 87 65 70 A A168
,,S 347 2$ 82 80 92 G 503
S 347 2 S 85 87 73 76 A A22

S 347 2S 85 94 74 74 A IA48
S 347 2 $ 86 B6 72 75 A A71

.....S 347 2 S 84 88 14 76 A A62
S 347 2 S 83 g5 75 78 _ IA127

,".iS 347 2 S 88 98 73 79 A IAI7G
S 346 2S 87 94 78 81 A Al6g
S 346 2 S 82 87 73 76 A iA]]O

S 346 2 S 83 88 73 77 A IA52
S 326 4 S 85 96 72 7B A A129
S 325 4S 82 83 89 H 525
S 325 4 S 85 85 94 I 539
S 325 4 S 86 _l 92 K 576
S 325 4S 8] B2 91 F 624

--.S 325 4 S 76 91 68 72 A A]6

Cont'd.
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TABLE C-G (CO,IT'D.)

USE DISPL. EIIG... SOUNDLEVEL- dBA TEST BIKE

CATEGORY CC TYPE J331a F76 F77 F50 35 MPB 55 r'IP_{SITE I.IFG'RNO.S 325 4 S GO 93 6B 72 A A23
S 325 4S 83 94 71 75 A A95
S 325 4S 80 92 69 73 A A93
S 325 4 S 80 92 69 73 A A93
S 325 4 S 87 96 74 79 A A8g
S 325 4 S 79 91 6B 75 _ A109
S 325 4 S 85 94 71 75 A A159
S 325 4 S 77 89 67 70 A Al47
S 325 4S B2 93 67 72 A A145
S 325 4 S 81 92 69 74 A A139
S 325 4S 81 95 .72 75 A A166
S 305 4S 86 lOG 76 78 A Al61
S 849 2S 82 92 70 76 A A4
S 247 2S 84 76 91 G 504
S 247 2S 84 92 C 28
S 247 2...S 81 94 75 77 A A46
S 247 2 S 81 90 .76 76 A A160
S 247 2 S 82 86 72 75 A A25
S 247 2s 83 90 75 78 A A54
S ..246 2 S 84 88 70 75 A A40
S 198 4 S GO 90 .71 76 A A21
S 198 4S 78 79 88 F 600
5 19_ 4 s 77 78 84 J 562
S 198 4 S 76 76 85 G 51I

198 4 S RO 92 78 75 A A136
195 2 S 80 89 71 73 A A28
195 2S 79 80 87 G 505

S Ig2 4S 70 C 57
5 198 4S 82 84 84 J 569
S 184 2 S 83 89 '7O 76 A All4
S 184 2S 77 86 68 73 A A38
S 180 B S 81 92 74 77 A A194
S 174 4 S 76 86 67 73 A A143

$ , 174 4 S 76 87 66 73 A AI30
S ..174 4 S 76 86 68 7Z A A134
5 174 4S 83 86 72 78 A All2
S 174 4 S 83 86 71 ... 79 A A87
S .174 2 S 95 98 C 24
S 174 2 S 82 87 80 80 A AI2U

174 2S 83 91 BO 83 A AI2I
S 174 2 S 05 8B 79 A A137
$ 174 2 S 86 97 76 81 A A]]3

S 174 2 S i}5 .. R9 74 78 A AGO
S 174 2.S ...83.. . 89 79 82 A A66

Cont'd.
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TABLE C-6 (CQRT'b,)

USE BISPL,ENG, SOUNDLEVEL- dBA TEST BIKE

CATEGORY CC TYPE J33]a F76 E77 F50 35 HPH i5.5I_PH SITE IIFG'RNO.

S 174 2 S 84 89 75 .78 ,A AIR
S ]71 2 S 80 ,,[ 88 77 79 A A47
S 124 2 S 77 76 ,83 G 506
S '" 124 2 S I 80 89 74 78 A A8
S 10'3 2 S I 81 85 77 ,76 A Al3
S 122 4 S 76 , 89 70 77 A Al4_
S 122 4 S 81 87 72 79 A AIR0
S 122 4 S 83 " 78 90 J 570
S 122 4 S 80 70 88 I 545
S ' 122 4 S 81 77 88 I .544
S 122 4 S 79 77 88 H 629
S 122 4S 84 II 522

....S 99 4 S 82 95 A A84
S 99 4 S 82 91 71 81 A AI50
S 99 4 S 79 94 76 79 A A185
S 99 4 S 83 . 89 76 81 A AIO_
S 99 2S 80 I, 88 A Al5
S 99 2 B 77 71 78 A A6
S 97 2S 74 74 87 J 558
S 90 4S 76 84 74 79 A AID
S 8g 2 S 78 73 75 A A7
S 73 2 S 82 81 95 G 512
S 73 2 S 71 68 82 F 585
S 72 4 S 73 93 69 A Al35

--S 49 2S 67 D ]57
SX 396 2 S 84 83 lO0 I 550
SX 396 2 S 80 93 71 74 A A,12,
SX 396 2S 80 95 72 75 A A35,

SX 359 2 S 99 95 lOS ] _42
SX 351 28 85 I00 79 81 A A178
SX 351 2 S 82 93 76 80 A A36
SX 3Bl 2 8 83 83 96 F 592
_X 348 4 _ 81 91 73 75 A A155
5X 348 4 S 79 90 73 74 A A 23,
_X 348 4 S 82 80 89 F 608,
SX 325 4 B 9Z 90 92 I 538
_X 325 4S 85 84 91 F 616,,
SX 38_ 4 S 82 94 72 72 A AlO
SX 248 4 S 80 88 74 76 A AI9}L
SX 248 4 S 79 88 71 78 A A5
SX 248 4S 81 89 69 74 A AO0.,
SX 248 4 S BO BR 73 75 A AB8

Cont'd.
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TABLE C-G (CONT'O)

USE DISPL EtIG. SOUtIDLEVEL - dOA TEST DIKE
CATEGORY CC TYPE J331a,F76, F77 F50 35 HPH 55 llPllSITE FIFG'R NO.

SX 99 4S 83 88 74 80 A AIO}
SX 98 2 S 82 8] D) 98 D ]55
_X 97 2S DI 81 85 F DD4
SX g7 2 S 82 D2 102 F 5D6
SX 97 2S 79 91 74 80 A A199
_X 97 2 S 7D 92 76 D2 A A176
SX 97 2 S 81 92 74 77 A A194
SX 97 2Si 75 80 73 75 A A65
SX 97 2$ 76 ,,9274 A A29
_X 97 2 S I 79 92 79 D2 A A2OO
SX 9D 4 S J 71 D7 61 70 A Ago
_X 8D 2S, 7I 79 I 547
_X 72 4 S 74 D2 74 A AI70

_ 72 4i 77 C 18
x 246 z oz 91 B2 o 143
C _4_ 2 91 91 10] o 146
X 246 _ S 94 92 96 8_ DD D 20|

SX 183 2 _ 85 t 91 C 41SX 173 4 85 85 95 I 54D
X 123 2 S DO 90 C 25
X 123 2 S 88 87 97 F 583
X 72 4 S OO 78., 82 84 H 523
X 49 4_ 76 H 536
X 49 4 S 75 H 535

49 4$ 76 H 534
X 49 4 S 7_ H 533

* CATEGORY GODE: S.STREET,X= OFF-ROAD,SX= CO_IBINATIOtlSTREET/OFF-ROAD,
C= COt,|PETITIONONLY (Labeled)
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TABLEC-7 SOUNDLEVELS, '69 - '76 MBUEL IN-SERVICENODIFIED rIOTORCYCLES

USE DISPL. E_IG. SOUND LEVEL- dBA TEST BIKE
_,CATEGORY CC, .TYPE J33Ia F76 F77 FSO 35 MPH 55 NPN SITE MFG'R NO.

S 1207 4S 92 96 99 D F 185
S 1207 4 S 95 C F 19
S 1207 4 S 89 C F 66
S 1207 A S 94 C F 46
S 1207 4 S 91 C F 32
S 1207 4 S 98 C F 2g
S 1207 4 S 87 C F 21
S lOOO 4S 94 C F 61
S 999 4 S 92 C V 34
S 995 4S 91 93 IOl D F 186
S 903 4S ]02 C O 72
s 903 4S 91 c _ 50
S 745 4s 84 C P 17
s 739 4 S lO0 C v 39
S 738 4s 98 c v 43
s 736 4 S 90 92 I04 F V 617

_, S 736 4 S 91 93 IO3 F V 596
S 736 4 s 97 99 I01 K V 574
S 736 4S 91 96 g7 H V 531
S 736 4S 89 C V 67
S 736 4S 86 C V 56
S 736 4S 92 C V 38
S 544 4S 86 C V, 9
S 498 4S 78 79 86 F V 599
S 498 4 S 83 85 96 F V 597
S 498 4S 97 C Q 69
S 490 4S 97 C AD 54
S 444 4S 82 85 97 F V 620
S 444 .4S IOO 101 ll2 F V 619
S 388 2S 97 C 0 53
S 350 4 S 97 C V 5
S 348 4 S 100 98 106 J AC 564
S 348 2S 98 96 102 F V 622
S 347 2S 87 BS 97 F AC 588
S 347 2S 88 C AC 65
S 325 4S 99 C V,. lO
S 325 4-S 89 C V 13
S 325 2 S. 93 94 103 F V, 615
SX 122 4 S 95 C V 14
X 750 4 S 10] C V
X 174 2S lOO C C, 47
X 123 2 S 102 98 103 K V 572

IZ 4 _ 83 77 79 93 il v 524

CATEGORY CODE: S : STREET,X : OFF-ROAD,SX : CO_IBIIIATIONSTREET/OFF-ROAD
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TABLE c-@ MOTORCYCLESUSEDIN AFTERI,IARKETPRODUCTSSTUDY

BIKE NO. I,_KE/MODEL MFG.DATE

174 Yamaha XS 650C 10/75

203 Harley-Davidson XLH-IOOO 7/75

204 Honda GL I000 7/75

205 Honda CB 550 9/75

206 Kawasakl KZ 900 6/75

207 Suzuki TS 185 12/75

208 Honda CB 360T 6/75

21O Honda GL IOO0 8/75

212 Yamaha RD 350 5/74

213 Kawasaki KZ 400 II/75

214 Kawasaki KZ 900 7/75

215 Honda CB 750 9/75

216 Honda CB 500 5/74

217 Suzuki GT 750 8_74

218 Yamaha DT 175C 6/75

219 Honda CB 750 11/75

I • ". /_ ,! :;_ i_
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TABLE C-9 AI_E}_LA.RKETEXHAUST SYSTEMS

Aiphabets

Model ManufacturerPartNO.

YamahaXS-680C 10-14012:1
H-D XLCH 10-1056
HondaGL-1000 10-1281
Honda GL-1000 10-1280 4:2
HondaCB 550 10-12524:1
Honda CB 550 10-1254 4:2
KawKZ-900 10-15014:1
KawKZ-900 10-15024:2
MawKZ-900 10-15034:2
Honda CB 360 T 10-1230 2:1
KawKZ 400 10-15102:1
Honda CB 750 10-1274 4:2
HondaCB 750 CB 750

Jardine

H-DXI_H 61002:1
HondaCB-550 1500
HondaCB-550 9500 4:1
HondaGL-1800 10200
Honda GL-1000 1000
Kaw KZ-400 5400 2:1
KawKZ-900 5900 4:1
MawKZ-900 1900KZ900
Honda CB 750 CB 750

Hooker

H-DXLCH 27183
HondaCB 500 27181 4:1
HondaGL1000 27322
HondaCB 750 27324 4:4
HondaCB750 273244:4 *
HondaCB 750 CB 7504:1

• Baffle removed

C-29..
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TABLE C-9 (Continued}

Bassani

Model _anufacturer Part No.

Honda CB 550 Honda CB 550 4:2
Kaw KZ-900 KZ 900 4:2

Perf. core
Kaw KZ-900 KZ 900 4:2

Punched core
SuzukiTS-I85 SuzukiTS-185
Yamaha RD 350 RD 350
Kaw KZ 400 KZ 400

Sawcut Baffle
Raw KZ 400 KZ .100Glass Pak

Raffle
KawKZ-400 KZ400

Raffle Reaoved
SuzukiGT-750 GT-750 3:1
SuzukiGT-750 GT-750 3:1

Baffle Rzmoved
Ya_ahaOT-175C Yamaha175
Honda CB 750 CB 750-5arge 4:1
HondaCS 750 CB 750-Small 4:1

J&R

HondaCB550 H 7500Street
HondaCB 550 H 7500 Co_peti_ion
HondaCB 550 H 7500 Baffle Removed
Ya_haRD350 RD350
Kaw KZ 400 : ; KZ 400 Street

Maw KZ 400 KZ 400 Competition
Honda CB 750 CB 750 Street

HondaCR 750 [ CB 750 Competition
" ' Suzuki GT 750 -,;'' . : :GT _750"':I' -! ::
D Yamaha DT 175-C ; i DT:I00-175 '' :
n Honda CB 750 _'';_ .,;li 'CR1750 Stree£

HondaCB 750 :CB 750"Competltion)

i
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TABLE C-9 (Continued)

Model M_ufacturer Part NO.

Honda CB 550 HO 550 4:2 QrS
HondaCB 550 HondaCB 550 2:1
Honda CB 550 HO 550 4:2 QTCM
Eaw KZ 900 KZ 900
Honda CB 360 T HO 360 2:1 Q/S
HondaGL-1000 HO i000QI_I
Kaw KZ 400 KA 40 RE
Kaw KZ 900 KAZI QfM 4:2
KawKZ900 ZI-412CM

S&S

Honda CB 550 H500 4:1
Honda CB 550 HS 500 4:2
HondaCB 550 H 500F 4:2
Honda CB 550 H 500 TO
KawKZ900 KZ 900header4:2
Kaw KZ 900 KZ 900 4:1
KawKZ400 KZ400 2:1

, KERKER
/ [

;..Honda:CB-s30_:i , ',._
Honda CB-550 Baffle Removed .

Kawasaki.Kz-900 4:1 . ' : _:
Kawasaki KZ-90Q Baffle Removed ,[ _ ._

_,._Honda CB-750 Small Core . : =.!,_

-_ _,C_31



TABLE C-9 (Continued)

winning

Model _lanufacturerPart No.

HondaCB 750 CB750

Tor_Je Engineerin 9

HondaCS 550 5230 4:2
Honda CB 550 5230 4:2 Insert Removed
Honda CB 550 5230 4:2 Glass Re._oved

with inserts in
Honda CS 360 T 5216 2:1

Honda CB 360 T 5216 2:1 Baffle L_emoved
Raw KZ 400 5303
Honda CB 750 5240 4:2
Honda CB 750 5240 4:2 Baffle Removed
Honda CB 500 Silver Smith 4:1

Special Baffle
Honda CB 500 Silver Smith 4:1

Stock Core
HondaCB 500 SilverSmith 4:1

Baffle Removed
Honda CB 750 CB 750 4:1

• . Yoshimura _

HondaCB550 92100
Honda CB 550 " "' :'_' 92100 Insert Removed

i C-32
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TABLE C-9 (Continued)

Santee

Model Manufacturer Part No.

Yamaha XS-650 C CYM-650 A
H-D XLCH 108-22 A
Honda CB-360 T 360-21 E 2:1
HondaCB-360T 360-21E 2:1

muffler removed

Dick's Cycle West

KawasakiKZ-400 KZ-400 2:1
Kawasaki KZ-900 KZ-900
HondaCB750 CB-750
yamaha RD 350 350 Racer 1

PJS

Honda CB-750 CB-750 with Quiet Tone
Honda CB-750 CB 750 without Core

Insert

Trebaca

HondaCB-750 " CB-750 2:1

RC Engineerin_ : ....

Honda CB-750 CB-750 small Cone
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TABLE C-10

COMPARISON OF SOUND LEVELS FRC_I

OEM AND AFTERMARKET EXHAUST SYSTEMS

J331a F-76 F-50

Yamaha XS-650C (O_4) 8.__22 86 89

exhaust system a 95 98 i00
exhaustsystem b 90 95 89

Harley-Davldson XLH-1000 (OEM) 8/7 88 9-9

exhaust system a 90 91 98
b 90 92 98
c 93 96 102
d 102 i01 107

Honda GL-1000 (O_I) --76 81 87
a 74 _
b 75 83 89

Honda GL-1000 (OEM) 76 83 88
a _-1 _ 9_
b 81 85 97
O 78 85 94
d 74 82 95
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Inserts and Baffles Removed

_dB over insert or baffle in place

J331a F-76 F-50

a 21 21 15
b 16 15 13
e 17 17 13
d 13 ll 17
e 13 i0 13
f ll ii 14

g 18 16 14
h 19 17 14
i 13 15 15

j 6 4 3
k 16 17
1 5 5 8
m 18 22 17

Muffler Removed

_dB over muffler in place

J331a F-76 F-50

Yamaha XS-650C 22 18 23

Harley-Davidson XLCH 19 16 ii
Honda CB-550 16 15 20
Honda GL-1000 20 17 24
HawasakiKZ-900 19
Honda CB-750 20 20 19
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TABLE¢.II . CLOSINGCONDITIONSIN J331aTESTS

J33Ia CLOSING CONDITIOI(S

BIKENO. DISPL. % RPH Ft.PastHic. HPH

101 35b IOD
102 72 lO0 4_ 18
103 123 100 64 27
I04 999 100
I05 736 100
106 544 71 100 45
107 198 93 I00 38
IOB 124 94 100 32
I09 248 lO0 25
II0 124 I00 45 30
111 171 100 I00 35
112 99 100 30 25
113 248 I00 I00 35
I14 99 lO0 30 Z5
I15 99 IOu 7B 31
I17 99 lO0 I00 27
118 174 lO0 27 29
If9 400 lO0 I00 41
120 746 93 I00
122 73 100 25
123 249 I00 I00 38
124 246 I00 72
12b 396 I00 I00 44
126 184 lOB 56 30
128 492 88 lO0 46
130 98 100 25 2o
131 371 93 100 45
132 543 • lOB I00 44
134 246 IOO 30 23
135 lll lO0 25 20
137 244 100 25
138 326 lO0 25
139 _98 lOB 95 48
140 828 BO 100 49
142 744 74 I00 50
143 24b lOO 50 4U
144 344 94 I00 48
145 98] 88 I00 52
146 246 lOO I00
147 844 69 I00 52
151 949 77 100 45
152 336 g2 lO0 35
153 248 100 30
154 123 100 100 32
155' 9B I00 75
156 72 100 35
155 B98 83 I00 60:,.

F

(Continued)
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TABLEC-II (Continued)

J331a CLOSIIIGCONDITIONS

BIKENO. DISPL. % RPI.I FT. PASTHIC. NPI(

159 7uO 70 I00 50
160 73b 69 IOU 45
161 247 lO0 25
162 124 I00 40 25
163 903 68 I00 52
Ib4 79 I00 Z5
165 195 93 I00 36
166 72 I00 35 19
167 97 lO0 70 30
IG9 89 lO0 55 22
171 72 lO0 50 2_
172 72 lO0 55
173 397 I00 25 24
174 653 64 lO0 46
17b 748 76 lO0 57
176 738 _3 I00 53
179 903 67 lO0 49
IBO 497 88 100 48
1B1 183 I00 25 28
182 72 I00 4O
183 354 100 50
185 1200 77 100 45
186 995 BO I00 50
187 1200 90 1U0 45
188 174 I00 35 45
189 174 100 50 3_
IgU 242 lOg 25 35
191 242 lO0 25 37
192 123 100 60 35
193 123 lO0 40 32
194 12u0 77 I00 4Z
Igb 995 75 I00 48
196 995 75 100 48
107 242 1-0 25 32
Ig8 _46 I00 35 32
_00 310 100 65 32
201 246 100 40 32
203 995 85 I00 47
204A 999 67 I00 50
2QSA 544 82 100 48
_O7A 1_3 100 I00 40
2UBA 356 92 100 45
209A 246 100 33
210A 999 67 I00 48
211 248 I00 90
21Z 347 I00 .... 100 40
213 398 96 100 42
214 903 71 lO0 48
215 736 69 I00 50
218 171' IOO 25 2Z

219 736 75 I00 50
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TASTE(--12. HEASUREdSOUiIDLEVELSRELATEOTO CL_SITIGRPII.

The sound level data presented in this table were obtained ush_g the F76, J47,

R.O, or variationsmf thes_procedures. Commonalityis closir_grpm beingobtai_ed
a_full throttleat a point25 feet past the microphonetargetpoint, Motorcycles
are '75 or L76year of manufactureexceptas noted,

d_A @ % rp_

_IKEHO. 8SE F_KE/IIODEL 75% I00_ HJTED PEHARKS

181 S llondaCJ 36GT 7g.5 03.3
183 SX HondaMT 125 80.1 82.4
104 S Honda GL lOOO 83.8 87.4"
105 S Honda CB 750 85.0 59.1"
106 S Honda CB 550F _2.6 85.2

_107 S HondaCB ZCOT 78.1 82.4
i03 S Honda CB 125S 81.1 83.7
lOB X HondaTL 250 78.0 83.9
]lO SX Honda XL 125 79.6 85.1"
Ill X Honda NR 175 02.0 S3.G
lie SX Honda XL 100 7_,6 &4.4"
I13 SX Honda XL 250 7_,6 82.7
114 SX Kav,asaki_41O_A 77.0 78.0"
115 S Kawasaki)CHI00 81.8 _4.3
117 SX KawasaklKV IO0 BI,2 83._
II_ SX KawasakiKE 175 79.3 62.6* _u.9 _ _b_
119 S KawasakiKH400 04,6 87.5 05.60 gl_
12_ S KawasakiKZ 750 83.0 _G.5*
121 S KawasakiZIF 900 09.4 91.8 91.4 0 84_ '74 yr, of
123 SX KawasakiKll250 81.6 88.3 mr,j.
124 X KawasakiK_ 250 d7._ gZ.9"
125 SX SuzukiTS 4uoA 80.6 84.4
_b S SuzukiGT I85 7G.7 79.8
12B S SuzukiGT 5_OA 83.9 85.7
130 SX SuzukiTS 100 74.8 75.6
131 S SuzukiGT 380 83.5 65,3
132 S SuzukiGT 55u C_.9 C5,2
134 SX YamadaJT 2508 80.2 81,5
135 SX YamaiLaDT I?_C 80.5 82,4
163 S HawasaklKZ 800 LTD _8.7 al,8_ 4b:;
-174 S YamahaXS 6508 86.2 81,4 9 4_
176 S Suzuki GT 750 J4.0 8B,G _2,1U _0%
180 S SuzukiRE5 (500) _3.1 _I,G _ 88_
185 S HarleyFXE 1200 95.6 39,4 _ 50% Ledifiedex.
l_b S HarleyXLH lOO0 V3,l 8G,5 _ 53_ ;mdifledex.
1_8 SX IIarley SX 175 79.6 81.7 0 83_

* Lower gear used
(Continued)
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TADLEC-12 (CQntinued)

d_A 0 % r[im

BIKE HO. USE ;_KEIIID_LL 75_ lOO;o IIOTED RE:_RKS

189 S Harley SS 175 &l.3 81.I @8_
I_8 S Harley SS 25G 79,1 80._ 0 7C_
191 SX Harley $X _50 69.5 90,9 '74yr, of

mfg.
192 S Harley$S125 78,3 79.6@86_
193 SX Harley SX 125 77,4 82.7 @95%
194 $ Harley FXE 1200 35.8 80.4 @58_
196 S Harley XLH I000 G7.1 83.0 @50_
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TAt+I.[+ C-13 C_ICOI_['I_D P-76a SO[IND LEVZ.I.q

Th_ F-76a soulld l_!vu] [_*'_S_I_LL_I Ill Lhl_ I:llbl_ have I_:11 uhLahlvd by Ihle_lr [llt_rpnlatJon and extr_t[_ll]_ltloll _f
_h_ I,_asll_ed ]_v_ls pr_sunl:ed Ill Tllhle (:-12.

10(]-]25c.c. _175- 25()c..'. 300-50(]c. c. 550_- 75__)c.c. 9(]0-1200c.c.

llike .1331a 1:76 1:76a llJke .1331a F76 F76a [_lk_ .f_31a . 1:7[* F76a ll_[l_! .1_31a ]:76 F76a ILJke J331a F76 F76a

No. dl_A dllA dl_A Noz_." dllA dlLA _h]_%._ _NII___. dllA !IliA d[l_ N_. .jl_l_A_ dllA cilia No. d]_A dl_A dBA

103 83.4 l_0.1 81.3 ]07 76.8 7_.1 79.8 [0] 76.2 79.5 79.8 ]05 81.5 _]S.0 82.5 ]04 75.5 83.5 8[.2
108 80.6 81.1 82.S 113 79.2 78.6 79.8 119 83.9 84.6 84.6 106 fll.5 82.8 _2.1 ]21 81.4 89.4 85.1

110 82.5 79.6 /]2.6 ]18 82.6 79.3 80.5 125 80.7 [_0.6 80.6 120 81.2 _3.0 79.7 lgf* 83.9 87.7 83.0
_.12 84.1 78.6 82.1 _23 82.2 81.6 83.6 128 82.4 83.9 _3.5 ]32 82.5 82._ 82.2 19t_ 8[.5 85._ 01.0
114 78.0 77.0 77.6 126 7_.7 76.7 7_.0 13l 83.5 83.5 _3.5 17_ _2.t _6.2 _3.9

115 0l._ 77.0 83.3 134 81.5 80.2 _i0.6 1_0 82.4 83.1 82.5 176 82._ 84.0 82.9
117 80.5 _6.2 82.7 135 _12.4 8(]._ _1[.2

130 75.6 74.8 75.3 188 _3.5 7').6 82.5

192 79.6 78.3 79.9
193 82.8 77.4 80.4

= 80.9 78.5 80.8 X _ 80.9 79.3 H0.8 _ = 81.5 B2.5 82.5 X = 81.9 84.(] 82.3 X- 80.6 86,6 82.6

(_ - 2.62 2,0:] 2,57 "*'= 2,34 1.53 1.73 _" 2.83 2.02 1,77 ,-ffi0.63 1.38 [.38 _ - 3.58 2.5/_ 1.91

N N 30 N = 8 N- 6 N _ 6 N-

The above tabLdn£Lon Intrudes only ,nmod/fied '75 - '76 yr of mfg. streot and combLnntlon street/off-road

motorcycl_s

_ ....... .......................... ............... •



TABLE ¢-14 VARIAtiILITYIN SOUND Z_DATA

A. dIFFERENT VEHICLES ()FSAHE IIOI)ELTESTED AT DIFFEREtlT SITES:

NORMALIZED*SOUND LEVEL - dBA

BIKE NO. TEST SITE J331A F76 FED F77

22 C 2 O
106 B 4 4 O
606 F O 0 O

59 C I 3
50S _ O O 0
605 F 0 I 2

26 C l l
104 B O 5 1
204A D O ,_ O
552 I O 4 l

(,,561 J l 6 1
(598 F O O 1

( 555 J 5 O
(593 F 0 3 I
(637 E 1 O O

(21B 0 1 I O
{ 516 G O O O

{ 553 I 2 3 0
....( 627 F 0 D 0

(560 J 3 3 J
( 603 F 0 O 1

(I01 n 0 1 0
( 6O2 F O 0 0

( 8 C Z 4
(Z05A D l 2 I
( 551 I 3 1 2

559 J 1 3 O571 K 0 O 2
(607 F O 1 3

( IOB B 3 3 3
(ZI9 O 2 l O
{604 F O O 4

Continued

"For eachvehlclemodel in each test method,measured sound level normalized
to lowestvalue.
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TABLE _-14 (Continued)

BIKEII0. TESTSITE J331a F76 F50 F77

(112 B 0 2
(612 F 1 0

(529 H O O 0
(_44 I 8 O 0

(522 H 4
(545 I 0 0 O
(570 J 3 0 2

(II0 B 5 4 4
(563 J 0 0 4
(611 F 3 5 0

(I13 B O 1 0
(609 _ o o o

(58 C 0 0
(139 O 1 0 2
557 J 2 2 3

(153 D 0 O 0
632 E 1 0 5

(575 K 0 l ]
628 F l 0 0

(102 E 2 0 0
613 F 0 3 B

(lOt B 1 1 0
610 F 0 0 4

(174 D 0 0 0
565 J 1 I 3

(35 C 0
166 D l

(134 D l 3 9
514 G 0 O 0

(173 D 1 2 2
567 a 0 O 0 ,

(_0 2 G _ 3 O . I

(590 F 0 0 3

Continued.....

C-46



TABLEC-14 (CONTINUED)

B, DIFFERENTVEHICLESOF SAfIEHODEL TESTFDAT TIIES#HE SITE:

BIKE_!0. TESTSITE J331a F76 FBO F77

533 H 0
534 H I
535 H 01

(536 H

(60l F 2 l O
(626 F O O 0

(2l 5 D 0 l Z
(219 0 0 D 0

!79 D 0 O l_14 P 2 o o

(z3 c D S
(27 C 0 O
(_ c o 5

(2 c 6 o ;
(26 ( I* 0 ;

31 C 0"* 1_5 C 4 O

(7 c 0 o ;
(59 C 0 2 :L

C O

C. SAMEVEHICLETESTEDAT DIFFERENTSITE_:**"

II05 B 1 1 l
215 O 0 0 0

D. SAME VEHICLETESTED AT SAIAESITE:**"

(135 o o o o
..,[2_8 _ I 1 o

127 O O O
176 O O 2

lIB1 O 1 O l
207A O 0 2 0

" 250 lb; added accessories

-" Enulppedwith WindjammerIll fairinn
*_* "SAME"vehicles were receivedin differentphases of the test program

and given differentidentificationnumbers

.C-47



TABLEC,-15. EFFECTOF 6" TURFON MEASUREDSOUIIDLEVELS

a) BikeNo.214Ctravellingin centerof 150'wideasphaltrunway:

J331a : 90.7dBA

F76 : 97:B dBA

b) BikeNo.214C travellingon edge of 150'wideasphaltrunway;

areabeyondrunway6" turf:

J331a : 92,7dBA measuredoverasphalt

B5,3dBA measuredoverturf

F76 : g8,3dBA measuredoverasphalt

91,1dBA measuredover turf.

Note:The abovedatawere obtainedat TestSiteD (describedin AppendixB)

usingonemotorcycleonly. The effectshouldnot be assumedto be

representativeof allmotorcycles.As discussedin Section3.2.1of

the report,theorysuggeststhatthe sound levelmeasuredoverturf

couldbe _itherhigheror lowerthanthe levelmeasuredoverasphalt,

the effectbeingdependenton the spectralcontentof the noise.

The datasuggests,however,thatsurfacetexturemay be important.

For example,sealedasphaltmightyielddifferentresultsthen

unsealedasphalthavinga poroustexture.
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i. STATE LAWS RECUIATI_G MOTORCYCLE NOISE

Summarized in the chart following this section are state'law_ regulating

*,otorcyclcnols_ for:

CALIFOrnIA MINNESOTA

COLORADO MONTANA

.CONNECTICUT NEVADA

FLORIDA NEW JERSEY

EIAWAII _EWYORK

.IDAI_O OREGON

INDIANA . PENNSYLVANIA

;M_RYLAND P_ODE ISLAND

WASIIINGTON

•The chart is appllonhle e_nentlally to law r_gula_ing noise of highway

_motoroyoles.
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Rm']_ FOR STATE LA!4 C}IART

(beginning page 4)

i. California also specifles operational noise limits for speed zones of

35 mph or less. For motorcycles, 77 dbA; for motor driven cycles, 74 dbA.

2. Connecticut also specifies noise limits for level, low speed roads. For

motorcycles, 77 dbA.

• 3. Althougb Hawaii has a noise pollution statute autborizlng the Director of

the Departmel_ of IIcalth to "establish by rule or regulation nhe control
of vehicular noise," only tbe island of Oahu has enactsd specific vehicle

noise control regulations.

4. Noise level limits vary with barb posted speed and measurement distance.
The indicated value is for a posted speed of 35 mph and a measurement

distance of 50 feet.

5. Idaho'{ muffler statutn prohibits the operation of a motor vehicle which

produces unusual or excessive noise, defined as any sound which exceeds
92 dbA under any conditions, wben measured from a distance of 20 feet.

ha. Idaho Code section _3-835 autborlzes tileBoard of Health and Welfare to

prescribe more strict limits. According to a letter from Howard L.
Burkhardt, Chief, Bureau of Environmental Health, dated 29 Nov, 1976,

the Board has not oxercised this authority,

6. After January I, 1979, sound level limits will be measured at speeds

g_eater or less than 45 mph.

7. Noise level limits vary with C|lodistance from center lane of travel at
which the measurement is made. The indicated value is for a distance
of 50 feet,

8. New Jersey's only state vehicle noise emission regulatlsns have been

promul_ated by the New Jersey Turnpike Autborlty and apply only to vehicle
operations on tileNew Jersey Turnpike.

8a. North Dakota Century Code sectlon 23-01-17 grants authority to establish
motor vehicle noise control reKulatiofls to the Department of Health.
According to a letter from John R. Ciedt, Environmental Engineer, Division

of Envlronmental En_ineerlns, Radiolosical Health Program, dased
29 Nov. 1976, no statcwide regulaEions have been adopted, thou_I* tile

Department is aiding localities in estahlishln@ their own regulasions.

9. Hovlag test at 50 feet.

I0. Hovlng test at 50 feet or greater and indicated speed. Oregon also provides

for a stationary test a_ 25 feet for in-use motorcycles. The current
_tatlonary standard is 91 dbA; the standard after 1978 is 83 dbA.

II. Rhode lsland|s vehicle noise limits do not take effect until July i, 1977,



CODE FO!! STATE NO_F A]IATEMENT .}_O_IPMENT LAW CEIART
.._' _;hmJIlg pa_e 4)

_,',._'_ ',":"' ,, trc _ve adequate muffler In good working order

B, No ;.ufi_gr may have a cutout, bypass or similar device,

C, No eq.tpment modification to increase noise omission above that of

or_glz_al equlpm_n t.

D. Hanufacturors must certify tha_ equlpmont sold or offered for sale meet

_stablish_d requirements.

E. No dealer may sell, offer for sale or install equipment not meeting

es tabllshed requirements.
i

F. No person may sell or o£fer for sale oqulpment that would caus_ _ehiele

to _mit excessive noise,

C. Restrictions on the type of repairs allowed.

I

... !
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'CA1. [ COL t CONN

_f_n_c_on8 Bpcelflc _o_or Driven $pcciflc Hotor Drlvon I Speci{le Motor D=Iven

Hocorcycle Cycle Mocorcycl_ Cycle Hocorcyc1_ Cycle

Deflnlc_on Beflnltlon Deflnlclon

Scac or saddle Hocoreycle or _3 _hoels Hocorcyele or Se_t or s_ddlo

for driv_rj< Hotor scooter except me,or scooter _i_h for driver or

3 wh_Is, _ w_h 15 sross trac_ors. < 6 br_kc hor_e- plncform on

1500 ibs. -- broke horsepower; po_r; bicycle which he n_IcF_ i

bicycle with with motor, _3 _heels,

motor, bicycles with i

_nforce_n= _pt Trans/g.qV/liigh Pat Depc Revenue/Local Govt Corm _'IEnv Pro Agency

_uthorlty

rest Established TTpe of Procedure Estnbllshed T_ 2 of Procedure Established T_vpe of Procedure
Pcocedur=

Dept Trans/ Based on $AE Dep= Revenue/ Based on SAE pro- Comm _N/Env Measured at 50 ft,

l{Igh Pat JB3_a {Loc_l gov_ eedures, meosur_d Pro Agency constant speed

at 50 ft

_cw Vehicle Current Std. Ultlmate S=d. C.rr_nt _td. Ult_mat_ Bid. C_Irrenc Bed. Ul_Imace Std.
go_se Ltm.t t a

83 (197_-_) 70 (1989) 86 (1973) 85 (1975)

8O SO

• _pera_ona_: Curce_t Ulclmate Cttrren_ Ult_m_te Curron_ Ult_maze

...._°i_m.Limlt_ <45 _5 <35 >35 <3_ >35

82 86 86 90 80 84

75 82 82 86

_ulpn_nt :
_odif_cacion : A _ C, D, E A. B, C A, _, C, ¢
?rohlblted :

_qulpment p_.: r X X

)ineer_nt Scd_.

'en_lty foc I X X X
_'io|nt|Jn :



/ $
FLA HA ID

_It_on_ Specific .HonorDriven Specific Hotor Driven Spcclflc .',otorDriven
Hotorcycle Cyclc Hotorcycle C_,cle Hotorcycle Cycle
Deflnition Definition lJc flnltlon

.... Peat or saddle Hotorcycle or Seat or saddle Hotovcycle with _<3 wheels,
' for rider,< motor scooter for rider, < <5 brake except
• : :: 3 wheels_ _- uith < 5 brake 3uhcel_, e_- ho_epower, tractors. ...

c!udlng horsop-o'.'er; hi- eluding

mO_O_*

:cer,an_ Dept. lIlghway.Safety Pept, llenl_h Bd. ileal_h and t,'elfare
_rl_y

£stabll.shed Type of Procedure Established Type of Procedure Established Type of Procedure
tdure , :.

Dep_ Env Peg/ Uased on Sld_ Dcp_. llcal_h }laybe measured a_ Statute Hc_survd at no: lass
Pept lIIghway J331_ between 20 & 50 ft th,_n20 ft u._derany
!safety condition of Srad_.

:;_eodpr flcc*!_era_io.n

lehlcle " ' " Currcn_ Std. Ultimate S_d. C.trent Std. Ultlmnte Std. Curren_ Std. Ulti_._e Std.
Ll:t _.q

$3 (1975-78) 78 (1979)
80 (1975-78) 75 (1979)

_ional .... Currcng UI tlma_ Curren_ UItlma_e Current sa Ul_Ima_e
Li_.t_s .... < 35 > 35 <--'35 >35

82 86 78 (1979) 82 35 35 92
7& 8_ 70 (1979) 79 _ 65 (1977)

'Ice,ion A. C D, F C A, B_ C, F, C
b-_ ted

X X
r_.n_ S_ds.

;_lon I



Defin_t_ons Specific Motor Driven ISpecific _otor Driven

Hocorcycle Cycle IHotorcycle Cycle
DefJn£tlon DcfInltion

Snddl_ for use Saddle for

lof rider, <3 rlde_, _3
[wheels, axc_t vheels, in-
tractors c]udhlg rotor

_cooter & bl-
cycle with

...... ciuding
tractor

Enforcement Dcpt Trans/St_te Police

' Authorlty

Test Establlshad Type of Procedure Established ]_ype of Procedure

. Heasured _t least Dep= Trans ISAE J331a as of
' .... 50 ft from center 5/I0/76

lan_ of traffic

New Vehicle Current Std. Ultlmat_ Std. CL1rrent Std. Ultlma_e Std.

Nols= Limlts 83 (1975-78) 75 (1980)

6
Oper_tlonal Current Ulti_ato Current Ultlmnte
Noise Limfts <35 >35 <35 • 35 l<35 > 35

f12 _6 B2 86 75 (19B0) 79

_quip_nt
fodlflcatlon Ap B C, D, F
Prohibited

EquIpr_ont Re- X
)incq_en_ Std_

_:::"':: " Penalty for
Violntlon



IIINN HONT NEV
I

Daflnltlons Specific Hotor Driven Speclfla Hotor Driven ISPecific lictor Drlv_n

Hotorcycle Cycle Hotorcycle Cycle :Hotorcycle Cycle
DeEinf_lon De/in[tlon D_flnltion

Seat or saddle Soddle for rkL_ _3 wheels. _ 3 wheels,

for drlvcr, _ _3 wheels, cxcludlng excluding
3 wheels, in- or platform on trncters & tractors, max.

! eluding motor which rldcr mop_ds, sp_ed _ _0

scooters & bl- sgands, bl- mph.

cycles with cycles wl_h

reefers, exalud- moto_8,

Ing creators
& motorized

blcycl_s with

<i horsepower

englnos.

E_forceren_ Pollu_lon Control Agency D_

Authority

Tes_ Established type of Procedure Established Type of Procedure Established TZpe of Procedure
M_asured at >¢ 20

Proqedure Pollution Con- [eat under _ny con _asured a_ 50 f_ DHV Based on S_ J331a

"_ trol Agency dltlon of gtade_

speed or accelera-

New V_hIc1e Current Std. ? Ultlma_c Std. Current S_d. Ultima_e Std. Current Srd, Ultlm_te gtd.

Noise Limits <35 >35 80 (1974-77) 70 (1987) 86 (1973)

80 83 g% (1973)

75

Operational Current glt_ma_Q Current Ultlmate Current Ultimate
Noise Limits <35 • 35 <35 • 35

80 83 82 86

?5 "76 82

Eq ulp,._an_

Modlflc_tdan A, B, C, E, F A A

Proh!blted

Equlp:_nt

I'_na)L _or X X
Violation



North D_kota °_

NJ _ NY ORE
, i ,.

D_fimtclons ! _p.c_ flc :.Io_or Driven Specific Honor Driven Speciflc Hocor Drlven

Nocorcycla _ I Hotorcycle Cycle , Hotorcycle Cycle
Dcf_nlclon Deflnlclon Def_nlclon

_is_on displace _ , Seat or Saddle Ho_orcyc]e or Sea_ or saddle

I for c_der)< 3 _otor scooter for rld_r) <i_ _xces_ oE io wheols) _x _ < _ br_ke whe_]s) ex-_

brake horsepowe ] cludlng ho_epower, bi- cludlng

Enforce=en_ I Env quality Coc_

Authority ,I

Tes= Escabllshed ]T_pe of Procedure ! Established ! Type o F Procedure Established Type of Proeedur R

_to=edure Measured at 50 £=iS=atute SAE J672, measurefl Env quollty [Ba_ed_ on J3_a

under llny eondl- |
tlon of =rnde, a= 50 fc n= <35 Comm l

=JonZ°_do=_==_Zor=- I_ I

Neu Vehicle Current Std. Ultimate Std. Current Scd, Ulctmnce S_d. C_rreqt Std. (Ultimate Std.

Nolse Llmlcs 83 (1970 _ [75 (1978) 9

Opernt_onal Cucrent Ultimate Current Ulclm_e C.rrenc ) Ul_Imnce

.. . , _ _ .86 75.(1980) 78 _ 88 _l _q [ 73 (1978] 77

'lod£[icatlon I A, B A) _) C A) B) C

Prohlbl c_d I
,, i,

Equfpmont Re- i I
)inc_=en_ S:d_. i

P=nalty for ' X
Violation



II
PA RI WA

Dofini=lons Specific Hotor Driven S_ecific No,or Drlvcn Specific Hotor Driven
Motorcycle Cycle Ho_orcyclc C_.cle _otorcycle Cycle
Poflni_ion DefJnltlon motorcylee or moto_ Definition

Saddle for Saddle for rl- scooter with <5 Saddle Boa Hotorcycl_ cr

rider, _3 dcr, < 3 brake hotsepo-_er; rh[er, <3 motorscoo_er
whecls_ bi- ,: bLcycles w/th

_11cols,bi- wheels,c×- uith <5 b=ak_
cyclns with cycles w/_h motors attached cludln_ hors_pov--cr,hi-

motors nnd a
_otors, drLvlng wheel tractor, cycle with =0_O=
scooters_ _X-- in cortland'
eluding with cha
_ractors. &_t_!J

Enforcement See, Trans. D_pt. Ecology
Authority

• of grade, load o_

Test Established Tv_e of Procedure Estahl_sh_d Type of Procedure Established Type of Proc_dur

Procedur_ Sec. Trans. Hensured a_ _0 _t IIea_ured a_ 50 f_
under any condition IState Com.mon Based on J331aEquipmcn_

]ncc_loration

- !New Vahlcle Current Std. Ul_Ima_a S_d, Current Std. !Ul_Imate Std. Current Std, Ultimate Std.
Nois_ Limits , [

gO (It73) i : 83

[ i _0 I

• i )
Operational Current Ultimate , Current ;UltiNa_e Currant :Ultimate
Noise Limits <35 > 35 d <35 • 35 -_ _,35

90 92 86 90 76 80

_qu_pmen_
Hodl[lcation A, B, C, G A, B, C
P:ohibi:ed

Equipman_ Re- X
place=eng gtds.

Penalty X X

lot violat_on



2, LOCAL LAIJS REGULATING tfOTORCYCLE NOISE

Local laws regulat_nfi motorcycle no/so are not reported nationally in

the standa|'d legal references. Thus a library search does no_ ylold a full

aocoun_ of the type and number of Io¢ai ordinances _ovorn_ motorcycle

noise. To date, records of relevan_ locnl ordinances have been obtalnod

directly fro_ Jurlsdlctlons the laws of which are of sp_clal _nt_rost and

£ro_ ao_pilatlons of aa _ndus_ry assoolatlon, from _wo d_fferent assoclat_ons

of local _overnm_nts, and from envlronmes_al Groups.

Eo!lowlng is s chart of ordinances compi_ed and analyzed.

D-IO
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CODE FOI{ LOCAL NOISE AIIATIL_II..'tIT_EJ][IIP_'NT I,AW CI1ART
(lloglnning page ]2)

A. Motor vehicles roquired to have adequate muffler ill _ood _orking order

in confidant operation,

B. All engines required to have muffler.

C. No motor vehlcle muffler may have a cutout, bypass or similar device.

D. No equipment modification to increase noise emission above that of

original equipment.

E. No person may sell or install equipment which causes vehicle to fall

noise emission test.

F. No modification of equipment which causes vehicle to fail noise emission

test.

• %.
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NO_SE ORDIN_NCES OF

CO_TIES AND .WONICIPALITIES

Hotor

Communi=y Vchicle Pennl_cs
H0a_u_ement Nolse Nolse for Equ_p_en_

Procedures Scnndnrds Standnrds Violation S_anda=ds

Anchorase X X X X

IZONA A, C

$cot_sdale X X <35mph >35 X

• 8CrOet;
vehicles 82dbA 86

{OIIV's 86dbA

Tempe X X <35mph >35 X
moCor-

: : I cycles 88 92
moCor-

hlkcs 82 86

LIFOPJ_IA

Alhombra , X X X X

' _o_'orlv {fills X X X X
, _t_rbnr.k X X Adopts S_aze S_d. X

' In_l_wood I X X Adopts S_:,_e Std. X

H,_des to r X X I

Pal.o.Alco X X ]
PaSadena X Exempts ,_o_or vehicles X

' on puhllc roads

Pl_nsant llill <35mph >35

_oCor--

• .... • ' ¢_vrh'n {{fl 02

:_ _an Di_o , X X Ador,ts StaLe Std. X l

San Francisco X X motorcycles 77 X

_ockcon -" O[{V'._ 70

Snn L_{{S Oblspo .. J.: A,h_pts St:zle Std. lSant,'l l_o..n X X A(lop_s S_a_o S_,I.

A,h_F,ts S_ate Std.



Hotor

Communlty Yohlclo Penalties

Measurement Nolse _Iolse for Equipment
ProccduEo_ Standards _nnllards V1o1_on Stnn_rds

CALIFOrnIA

(Continued)

Thousand Oako X X

Torrance X X Adopts State Std.

,LO_DO C, D

Denver X X 7am-lOpm lOpm-7_m
motor-

' : cycles 88 80
Colorado 'X X 80

Spr!n£s B. CLakowo_d X 80 C. D

LAWARE

_, Rehoboth _ench X X X
WFLOBIDA

West Palm X X <35mph >35 X B, D

B_ach _otor-

:'_':" cycles 78(1979) 82

_D_or-

bikes 70 79

Broward County X X <35mph >35 X
...... - , 88 92 D

after

1978 82 86

L_NOI_ D

Barrln_ton X X D6

: motorcycle 75 (]980)

Chicago X X Need: X

motorcycle 75 (1980) D

motorbike 75 (1980)

(1978) <35mph >35
reeLer-

cycle 78 82

motor-

h_ks 70 79



Hotor

Con_nuni_y Vehlcle Penal_Ces
Measurcmen_ Noise _;olse for Equipment

Procedures Standards Standards Violation Standards

ILLINOIS

(Continued)

Cook County ? X X Hotorcycle 75 (19B0) X D
"< 35mph • 35

• , ,,. 1978) 78 82

ncs'.pl_neo X X New: 35 (1980) X

(197_) < 35mph • 35 D

: cycle 7fl B2
me co._blkQ 70 79

i OI{V's :

- r;ew 73 (1975)

i Opcr. 82 (1973) .

Park Ridge X ,...... X X A. C

Rockfo=d,:.;_ < 35mph > 35 X
gig _or- D_ E

. cycla 82 86
mo_orblke 76 82i

• • ORV 76

Ucbana I X 'X --" t_ew: ._b_or- X "

cycle 74 (1980) D

Hotorbiks 75 (198Q)

::":" (1978) <35 mph >35
He,or-

cycle 78 82
Hocorb_ke 70 79

ORV's 70 (1975)

DIARA C

Evansv_l_a X X < 35=ph > 35

:_, ., '. I_otor-

::_, ' ._ cycle 80 84

:.. ocher 76 B2

: Grads <IZ 35

cycle 77

•. ocher 7t, ,;



MOtOr

Co_nuni_y Vehicle Penalties

Heasurement Noise Noise for Equipment
Procadure.* Standards Standards Violation Standards

_DIANA

(Continued)
Haz=ond X X < 35mph • 35 X B, D

r_o_or-
...._." cycles 86 90

ORV's 82
Provides for federalpre-
emptlon of sgds. for dn-
t_rst,_t__otor carriers

£

Boise X X H,:fflersRequired X A, C,
D

: )WA
Cedar Palls X X < 35_ph • 35 X A, C

motor-

cycle 86 90
motorbike 78 84

Dubuque 'X < 35mph • 35 X

: i cycle 86 90
motorbike 78 84

Stogla Lake X <35mph• 35 X
lROtOr-

i CyCle 86 90
; • mo_orblke 78 84

; "SAg; .. [ •

Pra£ria VAllage X X N_I_: X D
: Hotorcycle 75 (1980)

.,,, .... " ! ._ot orbike 75

:. .... .-. { (1978) <35mph >35

' cycle 78 82

• ". " n,otorbika 70 79
' ORV's Naw 73 (1975

nper. r,2 (1973)



Hotor

Community Vehlclo Penalties

Heasuru_cn_ Noise goi_c for g_ulp=ent

Procedures Standards Standards Violation St._ndards

P_%RYL/d;D

B_itimore X

Hontgcm_ry X X < 35mph • 35 X

County motor-

I cycle 82 86motorbike 76 82

SSACEIUSETTS

3e_: on X 75 (19B0)

•Plt _s fleld X X X

CHI CAN •

Ann Arbor X _9.O _ , A, D, E

_rmin, gh_m X < 35mph • 35

' 1978 78 82

_ Cilnrleston Twp. X X 82 X B, D

Co's_ock Twp.. X X _ X _. D
Dutroi_ X 86 A, C, F

Ka_a=azoo ...... X X < 35mph > 35 X

_' me,or- B, D

cycl(._ B2 86
motorbike ?A 78

•, I.oOTA

Cannull Falls X V;Jrl(::_wlLh speed b
._nd t{istante

Hinneopolls Varies with speed
" anll dlst nnce

"I
SSOURI

Gladstone X X Hotorcycle 86 X D

0RV, m/nibfke B2

NTA_A

Billin_s X X 74 X 3, D



Co,_ununity vehlcle Penalties

HeaBurement Nolse l:olso for Equlpmen_

Procedures Standards S_andards Vlolatlon S_andards

(Continued)

Great Falls X X _atorcy61e 74 @ 50 _t X
Helena X X .)..otorcyclc f,IIfnfb[ke 801 X B, D

Hissoula X X ._:a_orcyc].e & Ho_orblke _ X i

_BP_%SKA

Lihcoln X- X < 35mph > 35 X B

, _OEDE'-

. cycle 82 86

mar orhlke 76 82

area'ha • -. X X < 35mph • 35 X
motor-

cycle 82dbA 86
motnrblke 76 82

.M ,_X ICO

Albuquerque . X X < _0mph • 40 X
•" 82 86

Los Ala_oa X l_il_htHe,or Vehlcles 80 X

County , . Exempts Vchlcles on

: Puhllc Roads

_WYORK

:few York X < 35=ph • 35 X

_flOtOr-

• cycl_ 78 82

- _oCorblke 70 79

iO

Clnclnna[:i Hotor Vehlcles 95

Cleveland Hater Vehicles 95 A) C_ D

Shaker Hel_,hts X ?':o_nrVehicles 90

"" Tolcdo X < 35mph • 35
_otor-

cycl_ 82 86
m hill)IRe A2



Hotor

Co_ounity Vehicle Penalties

Hensuremo_t Noise _olse for Equip_ent
Procedures S_andnrds Standards Violatton S _.andards

OREOON

Eugene X B

L .,_SSE_

Knoxville X < 35mph >35 X A, C

motor-

cyclo 86 (1975)90

motorblke 82 ([973)86 ,

Ogden City _ X X Res_den- X
tlal Other

Zones Zones
(_ motor-

cycle 90 95
: S_it Lake City X X <40 = 80 B

,'_ Salt Lake :' X X < 35mph• 35 X "

Counc_, 82 86 B, D

[RGINIA

Alexandr_a i X X X B

A_llng_On X X < .35mph >35 X
motor-

cycle 80 84
: motorbike 70 79

_SHI,NGTOX

,Collore Place tfotorcFcle 95 X A, C
Hedina Adopts Sta_o SEd. X

Pull=an X Hotorcycle 88
" " HntrJrhike 82

-. Snohomlah X X H_torcvc]o H7 X

:" : _,'all,_ Nalla Hotnr Vchiclos 95 A, C

• J ,Motor- <35=ph >35mph A, ESCO;;SIX cycle 80 84I
Hllv.lttkee : X" X ] X X . , 9



Hotor

Community Vehicle Penalties
Heasurement No/se ?faLse for gqu!p=ent
Procedures Standards Standards Violatlon Standards

W_'OH[NG

Chovenne X SO C, D

Lnnde_ r- X Hotor Vehicles SO

Pc_oI-_ F-" × 80

Riverton _._ X 80

I

>!,

J%i':7

.; [Y_ 7

i
I



3. SPECIFIC REGULATION OF OFF-ROAD NOTORCYCLES

.STATE LAI4S

_o following states have sptcif_e statutes which provide objective

noise standards for off-road motorcycles:

California

Scope: Equipment of 0ff-Highway Vehicles
Noise Limit: ne_ vehicles must meat 86 dbA limit if manufactured

after January I, 1978.

Idaho

SCOpe: Re_Istratzon of Off_-{{ighvay _lotorbl_es
Noise Limit: motor vehicle noise Statute specifically applicable

to off-hlghv_y motorbikes - 92 dbA

_ar_l_nd

Scope: 0ff-Road Vehicle Regul_tlons
Nolao Limit: for vehicles manufactured after July i, 1988 - 78 dbA

}lie|lit,an

Stops: Operating Restrictions on Off-Road Vehicles

Nolsa Limit: for vehicles manufactured after January i, 1975 - 86 dbA

New |{umpshire

Stops: 0ff-lllgh%,ay Recreational Vehlclo Regulations
Noise Limit: 78 dbA by 1983

Oregon

Stop_: O_f-Road Vehicles

Noise Limit: mufflers must meet standards for noise emission adopted
by the Environmental Quality Comission
new vnhlclo nois_ limits: 75 dbA by 1978

operational noise limits: 83 dbA by 1978

Ka._!_%n{ton

'Scope: All-Torraln Vehicles
Noise Limit: new vehicle noise limits for all terrain vehicles

" manufactured after January /_.1973 m 82 dbA
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The following states make their r,enera] motorcycle noise statutes

npeclflcn]l), applicable to off-road vehlc]es:

Colorado

Hontana

Th_ following slates m,_ybe said to have made their genera] motorcycle

noise statutes appllcab]e to off-road vehicles by implication:

Connecticut

lqorlda

Idaho

Indtnna

Hinnesota

New York

Pennsylvanla

REOUL_,TION OF OFI,'_ROAD HOTORCYCLES I_ITIII_,' HUI_ICIPALIT/ES

Increasingly, municipalities are regulatlnl& off-road iitotoreycles by

laws passed to meet local needs. The_:e may be a trend to local regulation

of motorcycles" on private property such as alleys and vacant lots. See

c0mpllatlon materials under the headings, Off-Road Vehle]es, State Laws,

Local Lm_s.

FEDERAL REC,ULATIO._ OF OFF-ROAD HOTORCYCLES ON FEDERAL LAD|DS

It appears that recently proposed federal regulation of off-road

vehlcles on federal lands will be subject to a change based on 1977 atnend-

mest of Execntive Order 11644 and on further policy considerations. At

th:[s po_nt, it should be noted _hat the law presently reBulatln_, nolse of

off-road vehicles on federal lands may be based on federal regulatlon; on

terms of a federa] contrsct, lense, or permit; or on state or local standards
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iseorpsrated in feder;ll regulations. The _luestion of authority to regulate

noise of o_f-road vehicles on federal lands is not n new ol_e. Basic legal

di_eusslon of this matter may be found in Jur_sd_ctlon Over P_deral Aren_

_th_n the States:. Report _f the l:_te,rdep_r[mental C_mm_ttee for the Stiidv

o[ Jur_sd_cg_on Ovo.r F_dera] Are_ _th_n the ,qtates. U. S. 0overi_ment

Prlntin_ 0ffic_. 1956.

Non-uniformity of law resulting from the m_z of federal reg_11_*tiou and

state law on off-ro_d _otorcyclc l_o_sc--_is%_ell as questions of enforcement

authorlty-_ean be better discussed o_ee knowledge on the proposed federal

re_,ulatlons is _lore co[nplete.

Following is a sun_1_aryof sigslficant federal legal controls of off-road

vehicle no_se.

Executive Order 11644 - Directs Departments of Agriculture, Defense, and
Interior and the Tennessee Valley Authority to establish policies and

procedures to insure that ORV use on public lands will he controlled.

I. Department of _he Interior
a. Bureau of Land _nagement - ORV's must have muffl_rs to prevent

_xcessive noise (43 CI_ 6295.3)
5. Bureau of Reclamation - ORV's must have ce:,form to. Statm laws and

vehicle registration requirements; must have a muffler (43 CFR 420°11)

=. Fish and Wildlife Service - ORV's must conform to applicable state
laws; must hav_ a muffler (50 CFR 28.7)

d. National Park Service - O_V's must have a muffler (36 CFR 4.12)

_. D_partment of Defense

; s. Corps of _ngineors - no muffler rnqulraments

31 Department of Agriculture

a. Forest Service - ORV's must conform to applicable State laws and

re_ulatlos requirements; must have a maffler (36 CFR 295.6)

_. Tennessee Valley Authority

a. Land ge_ween the Lakes - ORV's must have mufflers and may no6

_:_ emlt _nusualfy loud Lnois_ (18 CFR 305.3)



4. EHFONCL'HENT OF DoHrsTIC LAIRS REGULATING MOTORCYCLE NOISE

Nducatlon on Vo11_c]e Hui.,;aContrr_l

Noise colltrol education of the goner,ll public, the motorcyc]e user,

Chc motorcycle repa_.rman, and tilemotorcycle industry is osscL_tlal, Staid

and local public,_tlons and circulars are u_ed cffcctlvely in some jllrlsdlc-

tlons, Incorporation of vehicle noise control inaterla]s In public r,choo]

driver education ctlrrlcula may be helpful. Driver educntlon mmluals could..

include i11formatlon on basic vchicle noise centre] ]a_, Industry-publlsbod

owner Innnuals could also osslst motorcycle operators in their efforts at

low-noise malntenonc_, nnd rcpnirs,

Lows Re_u]atlnf, Vehlc]e Noise Contro_l

Clear legal authority to regulate motorcycle no_s¢_ is a basic

roquirclnont of a motorcycle noise control plan, Laws should be _rJtten so

i

that those regtllated can'understnnd theln,_, Laws should be specific enough

for _nforcoment personnel to understand how to _pply them, L,%'s should also

*IIelpful to regulated persons _,ould bQ a govcroment-publls!md chart
nbstrnct_.|igall of the motorcycle noise doritrol l,_s and adminlstrnLive
regulations enforced within n particular govcl_ment jurlsdict_on.
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be drafLad so that proof Jn court: of a v_o](l_JOll .iS IIOL ovo.r]y cuil_l)licated.

X._t_ _gu],'ltfng inott_rcycl(, noise _|loll]d _1]._;o b_ coraplt_nlolltc_d wiLh ,'l_r_t

atl_l_orSLy for zllovin_ vJola_tt_ns and for pull-over atl_hority for s_lonary

t_.q _,,hen f_ al_l_ear._ _ha_ a givon J_rlsdicLlol_ need_ _his tyl_e of enforce-

Hod_fiod Huffl_r Ro_.u]a_on

Modified _ufflers ,u_e cons_dt_red the mo._t frequent cause of mo_orcycla

nof_. _a_over _l_ G_rucLure of vehicle regulation in a given jurisdiction,

_ood _lo_orcyclQ nois_ _nfol_c_n_n_ ])rogt'_m w_ll _ogt_late _h,qus_ .qystara

)nodifica_ion, roplac_r_ant, and repair, _d'oally, _h_re would ba provtston_

four tampC_r-proof e:_hau.s_ sy.stelns protected by seals _h_ deliberaLe broal_ing

of _|_c_ c¢)u_d _on_u_ a _eg._ vCola_$on_ for _):_aus_ _y._ern cer_a_o_

_un_n_, of S_at_ and Loc,_ E_orcern_n_

th_ u_ t_f f_ne_ _o_ec_ed and :t_._pe_oa fees _harg_d on vel_e na_se

$pe_a_ed _raSn_p, _n _o_s_ _ea_t_re_l_n_ for ve|_l_ enfor_m_n_ _
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i_o_sc Hc._sllrc.l._vnc 'rechl f_IU,_.__f_r L!.I)i_',Iv rise

_:f_or1:.qI;o davo]o]) itlorcpr_ic[:Ic,1_.]lil_,111_,ayll]CL'ISlll'_r_Olltprocedut'es ,nre

atJ]l needed, as measurelnollg of llOJ,_(! 0II ],'hflhill]lw,lyusu,111y invo]ves [.lle

t:J.T_If_O_ r [:WO CllfOrCOlllCn1: pt_ollio: on_ person to record _hc 1101'J_ _Ind oli{2

pel',qoll to C]I_SO th_ vio)a_or,
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5. I_OREION HOTORCYCI,E NOISE ILEGIILATION

Canada

In ]976, the ¢;lnndian Trnnsport Ministry advised G_'U Policy Studies

orally thnt the current noise standard for motorcycles is 88dbA measured

by testil_g method J986a.

On 3une 29, ]976, the DcpnrLl_ent of Trnnsport proposed ne_ regulations,

which wotlld take effect September 1, 1977, lowcr_nF, the motorcycle noise

limit to 85 dbA and adopting SAE J47 as the official test procedure.

(ECE) UnlLed N_t_ons Econo,dc Commission [or Europe

ECE Regulation No. 9, dated March 20, 1958, specifies motorcycle noise

limits. Vehicles are tested under full acceleration in second gear with

the microphone p]nccd 7.5 m from the center lane of travel,

N_ise limits vary with engine displacement and engil_e Lype:

2-stroke engines

50 ee - 125 ec 82 dbA
over. 125 ce 84 dbA

4_stroke engines

50 cc - 125 cc 82 dbA

125 - 500 ce 84 dbA
over 500 cc 86 dbA

_'rance

The Inter-Hiuisterlal Decision of April 13, 1972 set motor vehicle

noise limits in France. ECE Regulation No. 9 is used as the measurement

procedure.

Std. for Vehicles Mfg. Prior

Vehicle Ty_.._ Current Standard to 1011/72

Auto-cycles 73 dbA 76 dhA

Hotorlzed cycles 80 dbh

dbA 86 dbAHot orcycles 8tl
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C,rent Britain

Groat St'Jtaitl has both I_OWvehicle and operational standards.

Rogulntion 29 provides a manuf;ictur(_r-type test for vehicles first

used after April 1, 1970. Vehicles .are tes_ed undur full acce]erntion dn

second Bear with thu microphnne p]nced 7.5 m from the center lane of travel.

Vehicle Standard

._lotorcycles <50 cc 77 dbA

.Motorcycles >125 cc 86 dbA

Othermotorcycles 82 dbA

Regulation i08 is an operational standard in _hlch the vehicle may not

exceed the _initlng value under any operating condition.

Standard

• Vehicles Used Vehicles Used

Vehicle Before ]1/I/70 After I]/i/70

l|otorcycles <50 cc 80 dbA 80 dbA
Hotorcycles >50 cc 90 89

Other motorcycles 90 85

Japan
i

Environment Agency Bulletin No. 53, Sept. 4, 1975, sets forth maximum

permissible no_se limits for automobiles and other motor vehlc)es.

Measurement procedures have been established for normal operating

noise, exhaust noise, and aecelcratlon no_se. Nor_a] operating noise ds

measured from a d_stanco of 7.0 meters %,hl]e _ho vehicle is traveling past

the test point at a constant speed of 35 }'ph (25 Kph for bicycles with

motors). Exhaust nolso is measured at a d_stanee of 20 me_ers from the rear

of an op_n exhaust pipe when the vehicle is operating at 60% of maximum

output. Acceleration measuromunts are made on vehicles operating at full

throttle past a mlcrophoile 7.5 m from the center ]ane of travel.
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Standard

_ormal Operat _ng Ace
t_oise and _>:haus_

Vehicle. Type I_ot :;e

2 wheel velffcles 74 phons* 83
2 whee_ vehicles _fth alde-cars 71_ 85

*The phon is the unit o_ measurement for l.oudnes_ level. The loudness level

in phons equals the sound intensity level in decibels for any sound of the

same frequency.

See compl]ation materlals, Japan, for unofficial Eaglish-lnnguage

translations of more current laws.

Me,her L_n_s

The Road Traffic Regulations of August 28, 1950, wbish implement the

Road T_affie Act, and the Traffic Rules and Sign Regu]atlons of Hay 4, 1966,

sontain no_se abatement provislous, Sections 66 and 80a of the Road

Traffic Regulations stipulate that the exhausts of motor vehicles and

mopeds must be fltted with a proper silencer and that they are not allowed

to produce noise in excess of levels lald down by th_ Hinister of Transport

and Public Works.

Sweden

The Swedish Traffic No_se Co_mittee issued its final proposals on

motor vehicle noise in 1974. Vehicle levels are proposed far measurement

under two different standards--XSO R362 for movlng vehicles, and a

stationar _ noise test similar to the IS0 method.
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Hov_nr, Vohfc]c, L_mit_

Vehlcle Pre-_978 .'Iodol Post ]97_ ._odel Second S_,li._.

Hotorcycle: < 50 cc 78 dbA 74 dbA 72 dbA - dbA
50 - 125 cc 06 81 77

125 - _90 cc 80 82 79 -
• 490 cc 90 83 80 88

3 wheel c_'cle 89 83 79 87
cross country scouter 07 81 78 86

_oped 72 72 69 -

TJI_ _esocolldSta_e H repz-e_ents levels which will he enforced ,approximately

5 years after the Inltlsi standards are instituted.

Sta t_onnry_%lehlcle Limits

Vehlcle Pre-1970 ?!odel Pos_-1978 Hodel

2 wheel motorcycle 99 To be set
3 wheel motorcycle 93

cross country scooter 99
=opIJd 99

Swttzerland

New motor vehicle no_se standards took _ffecc Januar7 l, 1977. Measure-

ment _s conducted on s_andlng vehlclcs at a dlstance of 7 m.

Vshlcle Former L_mft L_mlt as of 121277

Motorized b]-cycles 70 68

Hotorc)'cles < 50 cc 73 71
> 50 cc 02 78
• 200 cc 82 02

See foreign law compilation materials for European Commtm£ty directives

on motorcycle no_sc rogulstlon and for absccact of law on the Federnl

Rcpubllc of Germany.
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1.0 INTRODUCTION

The reasons for regulating motorcycle noise are:

a) to reduce the contribution of motorcycles to total environmental

noise levels,

b) to decrease the annoyance factors caused by single event noise

instrusions, and

c) to reduce or prevent possible operator hearing damage due to

noise exposure.

The work described in this report is directed at item c.

For any noise standard to effectively reduce possible rider hearing loss

hazards caused by the operation of a motorcycle, the contribution of the

motorcycle noise to the total self induced rider and passenger noise

environment must be determined.

EPA, through its motorcycle contractor McDonnell Douglas Astronautics,

conducted a program, which included an evaluation of measurement methodo-

logies, was intended to obtain baseline data on wind induced noise. This

program was divided into the following three major tasks.

l) development and checkout of a portable data acquisition system.

2) measurement of wind noise at motorcycle operator and passenger ear,

3) analysis of data to determine the contribution of wind noise to the

total motorcycle noise on rider and passenger, with and without
helmets.
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2.0 IIISTRUMEIITATIO[ISYSTEI_

A search of the literature was made to determine the current state-of-

the-art in ear level noise data acquisition systems. A significant

amountof literatureexistsfor the free fieldcalibrationof microphones

for probin_ inside the ear canal, such as "The Pressure Distribution in

the Auditory Canal in a Progressive Sound Field", by Francis _I.Welner

and Doug]as A. Ross, JASA, Vol. 18 rle.2, ()ctober1964; "Sound Heasurements

of Psychophysica]Tests",by Vl.A. Munsonand F. N. l.liener,JASA, Vol. 22,

llo.3, May 1950; "Free Field Calibration of Earphones", JASA, Vol. 46,

No. 6, 1969;and "ProbeTuber.licrophoneAssembly",Villchurand Killian,

JASA,Vol. 57, Ilo.l, January1975. Other usefuldataon the problemof

ear measurementsvtereobtainedfrom "SoundPressuresGeneratedin an

External Ear Replica and Real Human Ears by a F1earbyPoint Source", by

E. A. G. Sha_vand R. Teranishi,JASA, Vol.44 _Io.l, 1968; "EarCanal

Pressure Generated by Clrcumaural and Supraaural Earphone Systems",

E. A. G. Shai.i,JASA, Vol. 39,lie.3, 1966;and_"EarCanalPressureGenerated

, by a Free SoundField",by E. A. G. Shaw,JASA,Vet. 39 I_a. 3, 1966. Each

of the systems described in these documents requires a lengthy calibration

procedure and have a probe tliatis inserted in the ear canal. These methods

are net particularl.ysuitableto a systemthatmust bouncearoundon a

metorcyc]e at high speed and be capable of being easily transferred from

rider to rider. Furthermo_'e,the system required for Phase I of theltest:

programmust acquirethe dataaccurately,in a form thatlendsitselfto

eithernarrowband or one-.thlrdoctave bandanalysis. Analysisof the

, data presentedin the USDA reportby llarrisonentitled"TheEffectiveness

of MotorcycleHelmetsas HearingProtectors"would indicatethat small

diametermicrophonesmountedat right anglesto the ear arewind sensitive
and do not representthe truenoise thatthe ear vJeuldhear, Recentwork

performedby theflationalResearchCouncilof Canadaentitled"t4onitoring

SoundPressurest.lithinthe Ear;Applicationto HoiseExposure",by Bramer

andPiercy, indicatedthatsomelightweightsystemsarebeingused. How-'

ever,thesesystemsare somewhatband limitedfor the applicationof PhaseI,

in whichwe feltit necessaryto go br'oad-bandrecordingvlitha narrow-band

analysisto specificallydeterminethe sourcesof tilenoise.
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For the application of Phase I, Ivechose a B&K Model 4143 one-half inch

microphoneto _ddch we addeda B&Kt,lodelUA03S6tJoseCone. This microphone

system is specifically designed for wind tunnel use and has extremely low

sensitivity to wind induced noise, The rest of the system consisted of

battery op_ratoJ D&K microphone power supplies, Burr-3ruwn instrumentation

amplifiersand a 3&K FI4tape recorder.Theseequipmentswere attachedto

a backpackframewhich could be wornconfortablyby the testrider,

3,0 PRELI_IItIARYEAR LEVEL_IEASUREMEIITS

These measurements were conducted to establish instrumentation range

settings and to obtain an idea of the approximate noise levels to be

expected durin_ our test rues.

3.] Stationary 1.1easurements

The measurements were made during dynamometer tests on a FIonda 73Dcc

motorcycle with various non-stock mufflers installed. A B&KI,lede]

2204sound level meterwith a I inchmicrophonewas usedto measure

ear level "A" weighted sound,levels with the microphone pointed both

up and down. These data are shown in Table I, together with nmaaurements

madeat 50 cm and 23 feet, Differentpower settings,from%O% to I00%

of power at rated rpm were made and the sound level measured for each

setting.

The ear levelmeasurementsobtainedcoveredthe rangeof IOl to 110 dBA

while the levelsmeasuredwith themicrophoneorientedup and downshowed

smalldifferencesexceptfor the ]00,%settingon both runson the Kerker

Inuffler_vherethe variationwas 3 and4 dBA respectively.

3.2 PTovingMeasurements

Preliminary moving Vehicle tests were performed at the Los Alamitos test

site'to che'ckout the data acquisition system. For these tests, the micro-

plone was attac#ied to a head-band _,hiehwas worn by the rider.

Sound,levelswc,remeasured duringtheF76 te_t run (witha BIIWR90/6

motorcycle)and at various.coastingspeeds(withengineoff)from 30 to
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60 niph(in I0 n_phincrements). During the F76 run, data were recorded at

50 ft. and 25 ft., as well as at ear level,

Wind at the site during these tests was 16 mph out of the South-West;

motorcycle,runs were i¢orth-Seuth, Exit speed on the F76 test was 48 mph.

Data from thesetests are'showniu Table 2. Typically,duringthe F7G

test, ear level maxin_umsound levels were IO2 dGA, 25 ft, levels were

88.7 dBA and 50 ft. levels were 81.2 dgA,

Duringthecoastphasesoundlevelsrangedfrom8g to I02 dDA for coasting

speeds of 30 to CO mph respectively, A significant effect and potential

source of i1_terpretiveerror was uncovered during tilesacoast tests,, The

driver had beerLinstructed to merely shout his coasting speed at tile

decades, but he assuL_ledthat his voice would not be heard over the wind

noise, so he cupped one hand and placed it in front of his mouth as a

sort of funnel toward his ear immediately prior to each shout, llowever,

the presence of fingers about 2 inches in front of (air-stream_ise) the
ear/microphonecreateda turbulentair flowwith pressurefluctuations

greatly in excess of both englne noise and undistributed wind noise,

This effect is illustrated in Figure l, which for clarity shows only a

2000Hz I/3octavebandsound pressurelevelhistory;the notationsare

based on field notes and careful listening of the recording, Typical

differencesin spectra are shown in Figures 2 (F76 ear level), 3 (60 mph

coasting ear level), and 4 (55 mph cupped hand turbulence). In all cases

the weighted overall level is in dBA,

4,0. STATIONARY EXTER_IAL _(pISE _IEASUREI_E!_TS

To obtain reference data on the helmet, which had been modified for

instrumentation, and also a latex swlm cap which could be used over the

microphones to reduce the effects of wind noise, we performed a series

of stationary tests. Because the data from these tests were to be the

baseline reference, a very repeatable and stable sound source had to be

chosen. The device selected is called an I,L.G., and is nomlally Used

as a sound power reference source in reveberabion rooms; The I,L.G. was

taken outdoors and placed_on an asphalt surface, the octave band soun_
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pressurelevel (SPL)was measuredat 8 locationsaroundthe I.L,G,as

shown in Figure 5. The background SPL was also measured,

Thesedata, presentedin Table 3, show that the radiationpatternaround

the I.L.G,,is Fairly uniform, Although the snund pressure in each octave

band is fairly low, approximately 70 dB, it is sufficiently above tile

backgroundnoiseat frequenciesgreaterthan125 Mz to be a usefultest

noise source.

This test noise source was then located at ear height in front, left and

right of a rider sitting on a stationary motorcycle, Sound pressure

measurements were made with the rider wearing the helmet with the micro-

phones inside, wearing the helmet with the microphone outside, bare

headed with microphones mounted at ear level and _,Hththe latex,cap over

the rider's head and microphones. These data were analyzed into ene-

third octave bands; the differences between various configurations are

shown in Table 4.

An interesting phenomenon Is'noted in these data. It appears, that below

I k}Iz,the hell,lethas negative attenuation on the side furthest from the

source, That is, if the signal at the ear furthest from the sound source

is 10 dB below the signal at the source side ear without the helmet, the

introduction of the helmet changes this difference to between 3 and 5 dB.

Furthermore the soun'dpressure level at the source side ear appears louder

withthehelmeton thanwithoutit. This phenomenonis probablydue to

excitation of the helmet surface material _vhlchthen transmits the sound

a'roundthe head more efficiently than the air, At frequencies above4 kHz

the helmet appears to act as an attenuator, For the sound source in front

of :he rider the helmet reduces the noise level by an average of 6 dB.

The same tests were per_formedusing a motorcycle in the high Idle mode

(3000rpm)as a sound source instead of the;,I,L.G. These data, 'shownin

_Tableg, clearlyshow thatthe helmetand theswimcap raisethesound

l.ev_],bya _r,lal]amountiratherthanreducingit as wouldbe expected.

.Furthe.rn_Ke,.headorlentatlon,tothe left or,rlghtshowsome differences.

Wi&ll_the,micropl,ene,,onthe_leftsideof the.headand the:headturned:to
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the left at a _15° angle the sound level is 2 to 3 dB lower than when the

microphone is facing forward or 45° to the right, This phenomenon is

probablydue to the maskingof the motorcycleenuine/intakenoisesources

by the fuel tarlkand the rider's calf and torso,

These tests indicated that the helmet does affect the noise level at the

earwhorl Lhe exc{tatIonis froDlla stationaryallotorcycleor fro_lexternal

sound sources. Also Eitherthe one-halfor gee-quarterinchizdcrophonos

could be suitablefor the moving tests,

5.0 MOVIr,IGVEHICLEIIOISETESTS

Full scalemovingvehicletestswere performedat the Los AlamitosIlaval

Air Station tesI.site using a Harley-Davidson XLH lO00 as the test vehicle.

Beth poweredand coastingrunswere made upwindand dowmvind.

As an aid to data reduction an accurate knowledge of the vehicle speed was

necessary. This _.lasachieved by using adc voltage generator driven by

the speedometer cable, The output of this device was a dc voltage pro-

portional to speed, This voltage was recorded on channel 3 of the FH

recorder, Two microphoneswere used duringthe testseries,a halfinch

microphonewith a noseconeand a quarterinch microphonewithouta nose

cone. The rest of the acquisition system is the same as previously

described,

The helmet_,lasmodifiedso thatthe ear levelmicrophonescould be in-

serted through the back of the helmet to avoid cables and microphones

being insertedunderthe lowerhelmetlip and disturbinghelmetfit,

Data were obtained for bare head, with swim cap, and wi_ch helmet at ;

three head attitudes: facing forvlard,45° leftward, and 45° rightward.

Datawere also obtainedon the passengerenvironmentand on,the effect

of wind on the 1,1!orophonewhen it was out of the influence_of the rider_s

body, Thiswas achievedby mounting,themicrophone,on the end of aipole

9 feetabove the groundplane. "_heconfigurationstested are l_sted:In

Table 6. The I/2"_microphonehad a windbullet tip_(nosecone) andlthe
l/4";microphonewas usedwithou_nosecone,.In general,each run listed

i i i _i ,i :; i;
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in Table 6 consisted of a round trip northward (downwind) and southward

(upwind),alLhoughthe wind was actuallyat 30 to 45° from the track

run direction. Theaveragewindcomponentin the run directionwas +_5mph.

Data reduce;ion _indanalysis was based primarily on "A" weighted level re-

corder playbad: of taped data and one-third octave band spectra] analysis

at selected intervals. A typical (but fully annotated) example is shown

In Figure6, a historyof thesound levelat the rider'sright ear,with

tilehead facingfon_ard,The motorcyclespeedsare indicatedin fivemiles

per hour increments,gear and rpm are notedas are enginecut-offand other

pertinent parameters, Note that with the exception of first gear accelera-

tion fromstand-sill1,maximumpoweraccelerationin 2nd,3rd and 4th

gear all produceaboutthe samemaximumSoundLevelof 97 dBA. The marks

%" through"f" arethe intervalswhere spectra(FiguresBa through6f)

were obtained, with matching speeds between the powered and coasting phases

for direct comparison of spectral differences. The spectrum of 65 mph

wind noise Insidea helmetis shownin Figure7; a nominalambientnoise

spectrumi5 sho_vninFigure8.

Summarydata fromthecoastingrunsare presentedin Table 7. Thesesame

data are showngraphicallyin Figure9, Poweredrundataare shownin

Figure9 also, in leftmargin.

The data acquired during coasting measure the effect of wind at the ridor's

ear. iThe effectofwind impingementon thehalf-inchmicrophonewith the

nose cone is negligible,as evidencedIn Figure9, from60 dRA at 35mph

to 73 dBA at 65 mph, Comparisonof "barehead"to "in helmet"facingfor-

.wardlevelsshowIn-helmetnoiselevelsto be 5 to I0 dB higherthanthe

bare.head:levels, Bare head levels are significa.ntlydifferent when the

head,attitude is changed from the facing forward position, IJith the'head

turned4SQito;theleftor rightthe soundlevelsat the t_'ailingear are

20_to:30dBA higherthana_.theJleadingear dependingon wind speed,

This is clearly,shovinIn FigurelO_ runsRBDand RSU,where,even though
the.l/41.inchii!licrophon_.Isextremelysensitiveto windnoise,the relati'v_

intensityof tile1/4and I/._'inchmlbrophone,'are reversed_s _ _fonction_f

headattitude, Incidentally,thetracesof runsR4D and R4U (samerun as
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Figure6 but at a slowerlevel recorderpaperspeed)also showthe longer

durationof coastingrunsupwind (R4U)thandown_vind(R40}, The #lead

attitude effect is significantly reduced by use of a helmet, the difference

now being 2 to7 dOA, These differencesin sound levelbetweenfrontand

bacI:are attributedto turbulencearoundthe headwith the dovlnstreamear

In the vortex shedding zone, The helmet provides some apparent attenuation

of the turbulence induced noise at the downstream ear, and because of its.

smeothsurfaceprobablyproducesa less turbulentflowdown stream. I,le

attempted to pick up helmet produced noise with a coasting run past a

stationary microphone, This run was made at approximately 54 mph. The

distancebet_veenstationarymicrophoneand helmetwas six inches,The sound

levelrecordedat the stationarymicrophonewas 87 dgAwhile the simultaneous

outsidehelmetear levelwas 96 dBA, This indicatesthat toe turbulence

generatednear the helmetis significantin excitingthe helmetbut doesnot

radiatesoundtowardthe stationarymicrophone. The helmetinteriornoise

levelsare probablycausedby turbulencegeneratedby the air flowacross

the edgesof thehelmetcut-out. It shouldbe notedthat theexternal

measurementof 87 dBA may be misleadingbecauseof theextremelyshort

durationof thepass-bylevel.,as shown _n FigureIf. The penspeed

selectedcorrespondsto the Sound LevelMeterFast response,and the

tracesshown on Figure IIcould be interpretedas 86 dBA maximum(other

runs reached87 dBA), A real timeanalyzerset on fastrandomand maximum

hold yieldeda maximumof 86,6 d_A,

The passengerenvironment_as determinedby a measurementat thepassenger

location,outsidethe passengerhelmet. Thesesoundlevelsare compared

to soundlevelsmeasuredoutside tiledriver'shelmet;6 dBA to 9 dBA

differenceswerenoted;with the passengerenvironmentbeing higherthan

the driverenvironment,Thi.soccursbecausethe passengersitsin the

driver"sturbulentstream.

Comparisonof poweredto non-poweredrunssho_¢that turbulentnoise,

althoughsignificant,is generallymaskedby the motorcyclenoiseduring

maximumpower accelerationas evidencedby the rapiddrop in So'undLeve]

afterenginecut-off,as shown on Figure6. l_aximumpowerednoiselevels

at the ear for bareheadare fairlyconstantover the30 to 65 nlphspeed

. rangewith only a g dIgAvariation,

E-8
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6.0 PRELIMINARY RESULTS

From the data presented in this report, it can be concluded that:

I. The noise spectrum of up to 40 mph wind turbulence is primarily in

the low Frequencyregion,andmaskingof nlotorcyclenoiseonly occurs

at higher speeds, (above 60 mph) where both the !ntensity of wind

noise Increases,and t'hespectrumshiftstowardsthe mid frequencies,

2. Turbulence-generatednoiseoccurringat the bare headedoperator's

ear is significantlyaffectedby headattitude,the trailingear being

20 dgA louderthan the leadingear.

3, Operatorear noise levelscan be somewhathigherwhen the test helmet

is worn thanwithout,for specificoperatingconditions,as noted in

this report,but the headattitudeeffectis sharplyreduced.

4. Motorcyclenoise (duringmaximumpoweracceleration)is the signifi-

cant contributorto ear levelnoiseat speedsup to GO mph for both a

helmetedand bare-headed,operatorfacingfo_ard on the motorcycle

used in these tests.

S, The passengerenvironmentturbulence-generatednoiseis from 6 to 9 dBA

higherthan thedriver's,leadingto a maskingof motorcyclenoise at

about 10 mph lowerspeedthanthe driver's.

6. The dataacquisitlonsystemusedfor this test,producedexcellent

laboratory quality data, but it is not suitable for day-to-day use due

to its costand complexity,

For a simpledataacquisitionsystemto recordsound levelonly, it is

recommendedthat:

I. The inputsignalbe prefilteredto at leasteliminatefrequencies

below 251{z,and preferablyprovidethe "A" weightingcorrection

prior to the-taperecordingstage.
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llO_,_PA750 SOUNDLEVELS(dBA)

DYNAMOrlETER TESTS

MUFFLER SOcmMUFFLER LEFTEARIIICROPIIOME
TYPE t,TEST SOUN{)LEVEL (dBA) FACIf(G
CCINDITIIIN _5 UP D(IWM

ALFABET
Ist,I00% 91.5 Ill 104 105

WINNIMG
1st,I00% 104 12B ID8 110

2nd,100% 104 126 11.0 108

Bnd, 70% lOl IBl 107.5 I07

Bnd,60% 94 I16 I04 I04

2nd, 50% 93 If4 I01 IOl

KERKER
Ist,100% 102 123 109 106

Ist, 70% 94 115 105 103

Ist,6Q% 92 114 I02.5 lOl

Ist,50% 90 I13 I01 I00

2nd, 100% I03 126 lib 106

2nd, 705 97.5 II7 105 100.5

2nd, 00% 94.5 115 103 I02

2nd, 50= 92 114 102 101

TABLE 1



4-14-76 ALAMITOS TEST SITE

BMWMOTQRCYCLE, TEST F-76, #139

SOUND LEVELS (dBA)

RECORDEDAT 25' ' RECORDEDAT 50' RECORDEDAT EAR LEVEL

R 88.2 81.9 101.8

L 89.6 81.I ]02.3

R 88.2 81.4 102.1

L 89.3 81.0 102.6

R 88.2 81.I ]02.2

L 88.8 81.0 102.3

gC'-- 88.7 TC: 8].2 _o lo2.8

COASTING
SPEED EAR WIND SUCCESSIVERUNS NOISE SOUND LEVELS (dBA)
(MmO

60 I00 102 102

50 91 95 95 96

40 88.5 92 92 94 93

30 88 89

TABLE2
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OCTAVE BAND SOUND SOUIID PRESSURE

LEVELS 1,5 METERS FRO_IILG (dB re 20 uPa)

QB

fc B,G, 0,0° 45_ 90° 135° 180° 270° 315° ABhVE B.G.

3],563 70 67 76 74 68 70 68 73 63 IO

63 64 70 71 75 74 68 74 72 71 63. 8

125 62 70 70 71 71 70 73 71 66 60 6

250 54 69 70 72 72 70 72 71 69 54 15

.500 53 69 70 72 71 68 71 ?O 69,5 49 20

lO00 51 71 71 71 71 71 70 71,5 68 46 22

2k 44 73 72.5 71 71 67 7] 72,5 69,5 41 28

4k 48 68 71 71 69 62 71 72 69,5 39 3Q

8k 31 65.5 71 72 70 60 71 70 66.5 35 31

C 58 78,5 79 81 80,5.77 81 80 78 66

A 54 77 78 78 77 74 78 78 75.5 52

• ILGSOUND PRESSURELEVELS

TABLE 3
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IJIFFERErlcESIN i/3-OCIAVE{)ARIDSOUND PRESSURELEVEL (dB)

AIIDSOUIIDI.I_VEL(dl_A)

A

IrlOIS_ (.IICROPIIDI(ELOCATION
SDURCE I/3 (3CLAVEBASil}EEI;TEP,PRI'QUE(ICY(klIz) SL
LOCAlloll ArIDCOIIFIGURATION

.Z .4 .(II 2 4" 6

( Rioiltside, (bare)-(ie-heIi,_et)-2 -3 0 2 O -2 -4 -3 (J 3 9 13 16 16 13 17 17

Right Left side,(bare)-(in-helmet) -3 -4 -4 -4 -3 -4 -3 -2 -I 0 3 5 b L_ 13
Rlght-Left,itLileldnet 2 (} -2 -4 U 3 (3 7 7 7 9 7 1 l 9 6

Riqht-Left,bare 3 1 2 2 4 6 6 B ) II 15 15 TO g 9 II 12 IU

Left.side, (bare)-(in-helmet) -4 -2 3 5 2 -3 -4 -I l 4 lO 14 14 14 16 2l 17 2

_ Left Rigi*t:slde,(bare)-(iri-i_elmet)-6 -7 -7 -d -5 -S -4 -2 U l 2 -I 5 7 7 7 9 -3
_._ LeftZRight,in b_lr(lat 0 -4 -0 -7 -3 l 4 4 5 4 2 -I 0 -3 -3 U 2

Left-Right,.bare 2 l 2 2 3 4 4 4 E, }J 14 14 }J 4 6 II U B

Leftside,bare-lielt)let -I -I 1 6 ? 6 6 "6 5 L_II 7 g IZ 13 IS I0 6

Front Right aide,bare-i)elmet -I -3 -2 1 6 7 0 3 4 II 7 9 L_ 12 TO II lP 6

Left,(lemetover)- 1 -I I 3 0 0 0 l 4 7 6 6 8 8 6 ) 6 5

ILG STATIOI_ARYTEST SOUI(UPRESSURELEVELDIFFEREI(CFS

TADLE



SOUI(DLEVELS (dBA)

HEAD ATTITUDE

LEFT FRONT RIGHT

Bare ]lead B9 90 92 1/2" microphone

Swim Cap BO 93 93

Helmet B9 91 92

Bare Head 88 90 92 ]/4"microphone

Helmet 90 97 g2

Outside B7 87 97
Helmet

IDLE STATIOtlARYTESTSOUNDLEVELSFORDIFFERENTHEADATTITUDE

TABLE5
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RUN.'flO. TAPECQU_ITER LOCATIONAND ATTITUDE I/4" I/2"
H M

-- 10 Cal. & Ident. CAL CAL

l 19 Tach,Cal. R L

2 65 Bare Head,FacingFwd. R L

3 lOB BareHead,FacingFwd. R L

4 138 BareHead,FacingFwd. L R

5 Bare Head, 4S°R, 45=L L R

7 205 Bare Head, 45°L, 45°R L R

8 240 Svdm Cap,FacingFwd. L R

9 276 L* on shoulder/sleeve;R* on shoulder/Neck L* R*

10 314 In Helmet,FacingF_d. R L

11 350 In Helmet,45"R R L

12 385 In Helmet,.45°L R L

13 420 OutsideHelmet,FacingFNd. R L

14 460 OutsideHelmet,45"R R L

15 496 Outside Helmet, 45=L R L

]B 538 OutsideHelmet,Passenger,Fwd R L

17 585 =Back of Helmet;*OutsideHelmet o ,

IB 627 =On Top of Rack;*OutsideHelmet °
lg 673 °On Top of Rack;*OnTop of Pole9' ° *

CH2 = I/2"r.I;CII3= Speed (DC);CH4 = 1/4"M

i;

MOVltlGTESTRUN SCHEDULE
:ii

..... . _. TABLE6 i_ _
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SOUNDLEVELS (dBA)AVERAGESDURIIIGCOASTING. 5 MPIIADDEDTO MOTORCYCLE

SPEED UPWIND, SUBT_TED DOIINWINB

TYPICALMAX. NOTORCYCLENOISEAT TOPOF ACCELERATIO{I: 9_JdOA

MICROPHONE ATTITUDEOF APPARENTWINDSPEED (NPH)

LOCATIONS tIICRDPMONE& 35 40 45 50 B5 60 65

HEAD
r_

3_4 Barellead Facing 75 77 81 Bl 85 B8 91

"_ 5-7 Leading 79 85 B3 87 88 B9

.'.i 5%7 Trailing 94 99 lOS 110 113 III 113

10 Facing BO 85 87 91 94 98 100

11 In llelmet Leading 80 81 85 88 91 95 97

12 Trailing 8Z 83 B7 93 99 99 103

13 Facing BS 91

14 OutsideHelmet, Leading 75 78 83 82 85 Down
Wind

15 Driver Trai]ing 74 78 77 B8 92 Only

16 Outsidellelmet,Pass. Facing 7B 82 86 91 IOO

19 9' High, on Pole Facing 60 62 64 66 68 69 73

TABLE7
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APPENDIX F

MOTORCYCLE I)EMAND F'ORECASTING MODEL



Approt,ch and Met}lodolo_

_le _ualysls of the market environment for motorcycles and the price of

motore)'clus (and other prices) over the period 1973 to 1975 indicated the

approach to model statistically the doter_in_uts of demnnd for unit

motorcycle sales. Statistical equations were estimated econometrleslly

by relating unit motorcycle sales (by type and function) to demo_raphle,

income, prices, Knd =otorcyele ch_scterlstics (i.e., price) over the

period 1973 to 1975. Given these estimated equatlens, and the forecasts

of the explanato_J vz_lables from Data Resoumees, forecasts of u_nit

sales mad revenues (given prices) for each el_ss of motorcycle was

generated.

i. Estimation _ethodoloF#

Each equation for motorcycle sales was estimated in real terms ; i.e.,

unlts, rather than tote.l retail value. Total rets/l value is the

product of total unit sales and unit price; estimstleg the retail value

of motoroyclan would not indicate the real influence of prise effects

on unit sales,

All sales series were seasonally adjusted to derive the true growth

pattern of sales without the influence of trend, cyclical or irregulan

factors. Furthermore, the explanatory variables, prices and incomes

oa'e seasona_ adjusted. The seasonal adjustment process was conducted

using t)le Btu'eau of the Census XII Seasonally Adjustment Program.

F-l
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pRICE

The Consumer Price Index (CPl), is reported by the Bureau of Labor

Statistics (BLS) each month, on a neasonal_ a_Justed and unadjusted

b_sls.

POPULATION

The number of males with Income by age cohort is reported annually by

the Bureau of the Census.

INCOME

The mean income of males (with income) by age cohort is reported

annually by the Bureau of the Census.

2. The I_n_alcs of Motorcycle Demand

For estimation purposes, it was hypothesized that consenters of motor-

cycles have a desired level of motorcycle purchases, and that, in m_y

given period, a portion of that desire will be met.

i.e,: St.- St_ I = (St - St_l) (i)

Whore: St = actual sales (purchases) in period t

St_1 = actual sales (purchases) in period t-i
W

St = desired sales (purchases) in period t

The eoefflcient,_ <= , mes_ures the extent to which actual sales meet

desired sales in any given period; i.e., if_ = i, the actual sales

equal desired sales; if _<I _-_ i, then some desired sales in any

Slvenp_rioa _re anZet.

Solving (i),

" (1"_zl)st-l+_<[_tS t (2)"

F-2



For estimation purposes, St and St_ 1 are known; St, desired sales,

is not, It is reasonable to assume that desired s.Ses (St) are a

function of the demographic and income characteristics of motorcycle

demanders, and characteristics of motorcycles; i,e., purchase price

and operating costs and the price(s) of all ozher comgetlng co_moddtics.

Thus, for each type of motorcycle considered, the basic _D"pothesis

tested wa_ that unit motorcycle sales in any given period was function-

ally related to:

a) Unit motorcycle sales in the previous period (from (2) above.

b) The demographic patterns in the age group consuming motor-

cycles •

c) The income charactcrlstics of these ase groups.

d) The price of each class of motorcycle.

O) The price of competing commodities, _ncluding those of

different types of motorcycles.

f) The user Operating costs of each type of motorcycle.

EXPLANATORY VARIABLES POPULATION

Evidence indicates that the relevant consuming groups for motorcycles

were males in the age cohorts 20 to 2_, and 25 to 34 years. A

variant on these data was selected to reflect the true effective

demographic factors; i.e., males with income in these n_e _roups,

These data _'e reported annually by the Bureau of Labor Statistics

and t_re forecast regularly by DRI's A_e Income Mat:-ix Mo_el, Those

annual data were distributed linearly to generate month/y time' _'

series data,

_-3



INCOME

_qle income variable selected to reflect th_ real purchasing power of

motorcycle consumers _ns the Mean Income in 1972 dollars, of males

(_ith income) in the age cohorts 20 to 24, and 25 to 34 years. Moan

incomes of other age groups _erc tested for statistical significance

in the equ_tioss but dld not fare as well as the above. Mean income,

in 197J_ dollr_rs, of thase age grollps enters n/l equations. _lese

series are reported n_nually by the B_Zceau of the Census. To generate

a monthly time patll for these series, the monthly distribution of

Personal Income for the economy as a vhole, in 197_$ dollars, was

imposed upon the annual serlas. Personal income is reported monthly,

seasonally adjusted, by the Department of Commerce. This series wa_

deflated by the Consumer Price Index (CPI), reindexed from a 1967 to

a 1974 base. _is series is given in Appendix A.

PRICE

The rot0/1 price of each type of motorcycle _as generated by dividing

total _tail v_lue (for each ty_e of motorcycle) by the corresponding

unit retail sales.

C0_ETING PRICES

Sales of motorcycles compete for the consumer budget with all other

goods sold in the economY. Severn/ alternative compotlng price

variables wore considered and tested in the estimation process: the

implicit price deflator for consumption expenditures on durable

commodities, the consumer price index for durable commodltes, and the

coNstLmer price index for all commodities. On statistical grounds,

the price variable selected to represent the prlee Of Competing commod-

ities was the consumer price index for all commodities (CPI),

Cross price substitution effects were considered in the estimation

of the specific classes of motorcycles; i.e., sales by o.c, class and

by two-stroke and four-stroke class. The demand for a motorcycle of a

particular class will be affected by aggregate demand variables; i.e.,
D

n age-income factors, own price, competing price (i.e., CPI) but also

by the price of the impact of co_petingmotorcycle price variables.

F-4



However, in all cases, these variables were rejected on statistical

grouilds.

USER OPERAT_IIG COSTS

User operating costs (gas, Insurm_ce, malntenance, depreciation, etc.)

have been found by DRI .to be significant in influ_nclng new antomobile

sales. A priori, it was expected that such factors sho_Lld influence

motorcycle sales to some extent. V_r_ous proxlcs for user operating

costs of motorcycles; i.e., the consumer price index for gas 8rid oils,

the implicit prl.ce deflator for consumption expenditures on gasolise_

etc. (relative to general price variables) were tested for statistical

siEnifica_ce in the equation estimation. None of these variables, how-

ever, were found statistically signiflcmlt and were dropped from the

equations.

The basic hypothesis tested for unit motorcycle sales was:

UNITSSA i = f (N20_3_, MEAN20_3_, PI' CFI)

Where:

UNITSSA i = Unit sales, seasonally adjusted, for the ith

class of motorcycle.

N20@34 = Population of males, with income, in the age

groups of 20 to 34 years.

_AN20_34 = Moan income, in 1974 dollars, of males in the

age groups 20 tO 3_ years.

Pi - The price of the ith class of motorcycle.

CPI - .Consumer Price Index for all commodities (CPI).

• ._ All equations were estimated, monthly from 1973:2 through 1975:12

,...... unln E the Ordinary Beast Squares Regression technique. ' '



3. Forecast Met hodolo_-_i

Porscmsts of Male Population (with income) between the ag_ groups

20 and 3_ years, and Mean Income, in _97h dollars, of this age greup,

ware generated from the 12/75 ferecast of DRI's A£e Income Matrix.

The feresant ef the Consumer Price Index was _enerated by DHI's

Cycle Long 12/75 Long Term Forecast ef the U.S. economy.

For the unit price of motorcycles, it was assumed, ,__ a baseline case,

that prices would increase at the rate of 7 percent per year from

1976 through 1990.

Given the estimated equations and the forecasts of the explanatory

variables, forecasts of (seasonally _dJusted) total monthly unit

motorcycle sales, total on-road, off-road and combination unit sales;

on-road, off-road and combination unit sales by two-stroke/four-stroke

breakouts, and on-road, off-rs_d and cembinatlen unit sales by e.e.

classes, were generated using DRI's MODSIM software. (Stored on-lin_

on DRI'S computers, alternative forecasts can be readily generated based

upon different assumptions regarding demographic/income developments,

inflationary developments or differing assumptions regarding the retail

unit price of motorcycles.) The monthly, seasonally adJt_ted sales

forecasts are summed to generate annual unit sales forecasts.
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The basle functional form of the estimated equations for unit motor-

cycle ss/cs van:

- Unit Sales (seasonally adjusted), per consuming population

group (i,e,, m_les from 20 to 3_ yeaz's) wan functionally

related to:

a) the legged (one-month) value of this vs_-isble

b) tbc rnlative price of motorcycles vis-a-vis the

Cons_,er Price Index (CPl)

e) the _eal Mean Income of the eonsumlng age group,

and

d) dummy variables,

This formulation reflected a) the adaptive purchasing behavior outlined

above, b) the influence of eggregate demographic and income characteris-

tics of motorcycle purchasers, and c) relative price effects, Dummy

varlables for December 1973 and January 197_ were introduced into most

equations to tahe account of the distorting influence of the energy

crisis on motorcycle sales. The dependent variable in the equations

was expressed in per capita terms given the crucial importance of

demographics in determining motorcycle demand.

The estimation procedure was conducted in two steps. Firstly, unit sales,,

seasonally adJunted t per eonsumln S population group was estimated scone-

metrically. To determine how well these formulations implicitly explained

actual unit saleg, (not seasonally adjusted), the estimate from this

equation was multiplied by the number of males, aged 20 to 3_ years and

by the seasonal factors of unit ss/cs to derive an estimate of actual

unit sales. Actual unit sales were then regressed against this estimate.

If the first equation was specified correctly, the coefficient on this

estimate should be approximately equal to one. This was found to be

true for all cquatlons,



TOTAL _IT SALES

Total unit motorcycle sales, seanonally adjusted, and divided by the

relevant consuming population group (males, aged 20 through 34 years)

was regressed on

a) its own lagged value (one month)

b) the average unit price of motorcycles relative to the CFI

e) the Mean Income in 197J_dollars, of males aged 20 through

3_ years

d) two dummy variables, for 1973:12 and 1973_:1.

Each variable in the equation is statistcally significant and has the

right sign:

the relative price variable _nters the equation with a negn-

rive sign, an expected, indicating that as the relative price

of motorcycles increases relative to the price of all other

goods, then total unit sales _ill decline, holding everything

else constant

- mean income, in 197_ dollars, of males aged 20 through B_

years, has"a positive sign, indicating that as real income

increases, so also wlll unit motorcycle sales, other things be-

ing equal.

The elasticities of the relative price variable and the income variable

are -.7B8 and 1.39 respectively. These indicate, that a) for every

l percent increase in the relative price of motorcycles vis-a-vis the

OPI, total unit motorcycle sales will declineby .738 percent, holding

everything else constant, b) for every 1 percent increase in the real

']" 'income of the20 to 3_ _Lle population age groups, total unit motorcycle

sales will increase by appro_clmately i,_ percent, other things being

equal_ ., ::1 ..



This formulation explains over almost 83 percent (R"2 = .8255) of the

(month-to-month) variation in total unit motorcycle sales, seasonally

adjusted, per consuming population age group. On a trunsformed basis

(see above) this formulation explains over 84 percent (transformed R-2 =

.8416) of the variation in total aet_n/ unit sales.

ESTIMATED EO,UATYON: TOTAL UNYT SALES

UNITSTSACAP = .27_221_* UNITSTSACAPLAGI

(2.67635)

-4Sh_.29 * RELPT

(3.17)_53)

+.613208 * _AN20_34

U4.80927)

+5573.28 * DUM7312

(6.65)

+_638.h0 _(DUM741

R-2 --.8255 FIT: MONTIILY73:2 to 75:12

Truns_ormed R-2 = .8b16
t-STATISTICS in parenthesis

R-2 : 1.6051_

ELASTICITIES REI_TI%q_ PRICE REAL INCOME
-.7385 +i.39

._ERE: _.
UNITSTSACAP TOTAL UNIT SALES, SEASONALLY ADJUSTED,

DIVIDED BY N20_34

NR0_3h MALE POPULATION,AGED 20 THROUGH 34

UNITSTSA = TOTAL UNIT SALES

UNITSTSACAPLAG1 = UNITSTSACAP(-I)

RELPT = AVERAGE UNIT PRICE OF MOTORCYCLES, DIVIDED BY THE CPI

.]._AN20_34 = REAL (197_DOMa%RS) MEAN INCOME OF THE MALE POPULATION
AGED 20 TIIROUGH3b YEARS.

. . ; . " , i L.

A plot of the aetuo-I unit sales against the estimated umitls_i6s is

given below. The detailed regression results are given in Appendix B.
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The same basic specification and functional form of the equations was

followed for eech type of motorcycle (i,e,, on-road, off-road,

combination, by two-stroke and four-stroke breakout and by s.c.

classification). In all cases the relative price variable had a

negative nign and the real income variable a positive sign on its

coefficient. In the came. of motorcycle sales by two-stroke and

four-stroke breakout old by s.c. classification, the price of competing

types of motorcycles was introduced into the equations in order to

generate estimates of elasticities of substitution between different

types of motoPcycles. However, on statistical grounds, this attempt

proved unfeasible, Summary statistics of the estimated equations as

well as plots of actual unit sales against estimated unit sales by

motorcycle class _re given below. Detailed regression results are

given in Appendix X.

Summary tables for each motorcycle category, showing coefficients,

t-statistics and elasticities of the explanatory variables, along with

the transformed R-_ mud the Durban Watson Statistics are provided

in Tables b6 through 50,

/
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ON-_OADDETAIL

'' i 'LAGGED UNIT RELATIVE PRICE MEAN 7NCOME TRANSFORMED DURDIN

SALES ' _2 WATSONCOEFFICIENT COEFFICIENT ELASTICITY COEFFICIENT ELASTICITY

(T-STATISTIC) (T-STATISTIC)

Less Than
99 c.c.

100-169 c.c. .738673 -267.005 -.9275 .0138 1.162 .8510 1.859
(6.25191) (1.88886) (2.03_

i70-349 c.c. .657243 -266.771 -.9346 .022181 1.22 ,8245 2.04
(7.87124) (2.27) (2.694)

358-449 c.c, .372936 -699,473 -.967 .08718 1.52 ,8174 1.588
(3.72138) (2.807) (3.9261)

450-749 c.c. .299783 -362.33 -,863 .0097069 1,49 .8116 1.5548
(2.802) (2.33) (3.61965)

750-899 c.c. .263063 -120.92 -.768 .048142 1.44 .8206 1.56
(2.09) (3.027) (4.373)

900 c.c.

pluB



T_E F

OFF-ROAD - DETAIL

LAGGED UNIT RELATIVE PRICE MEAN INCOME TRANSFOF_ED DURBIN

SALES -9 WATSON
COEFFICIENT COEFFICIENT ELASTICITY COEFFICIENT ELASTICITY RZ

(T-STATISTIC (T-STATISTIC) . i (T-STATISTIC)

Lass than .346644 -1638.00 -.953169 .0837784 1.54892 .8158 i.6145

99 c.c. (2.700181) (-3.07013) (4.06085)

I00 - 169 .252134 * * .01462 .674485 .8493 1.8368

c.c. (2.94974) (7.74991)

_'70 - 349 .451802 -180.905 -i.14813 .0221605 1.67024 .7282 1.8253

:'.C, (4.05766) (-2.53415) (3.27084)

_ 1350 - 449 .43004 * * .00267284) .527595 .7298 1.7539

c.c. (3.49149) (4,29743))

450 - 749 .316025 * * .00110338 .6055594 .8431 1.7968

a.c. (3.86852) (7.14955)

* P_ioe variable not statistically significant, and therefore

omitted from specification



DATA

Monthly data, from 1973:1 through ].975:12 on total motorcycle unit sales,

retail and wholesale values, were made available by the Motorcycle

Industry Council (MIC). Annual data, from 1973 through 1975, were made

available by MTC for unit motorcycle sales, r_tail and wholesale values

for an-road, off-road and combination motorcycles by angiso displacement

size (in cubic centimeters) and by two-stroke and four-stroke engine

cntegories.

Unit retail price for each type of motorcycle was generated by dividing

retail dollar value by unit sales.

Since only three years of data were available for estimation purposes,

the,equations were all estimated on a monthly basis. Monthly price and

unit sales data for all annual series (an-road, off-road and combination,

by s.c. class and by two-stroke and four-stroke breakout) were generatsd

by applying th_ monthly distribution of total motorcycle unit sales and

unit price to these annual series. These data are_displayed in the appen-

dix. The explanatory variables used in the equation estimations,

income, populations and price, were derivsd from public sources and are

documented and stored in the DRI computer data banks.
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COMBINATION- DETAIL

LAGGED UNIT RELATIVE PRICE MEAN INCO_ TI_hNSFORMED DURHIN

SALES - -2 _ATSON
COEFFICIENT COEFFICIENT ELASTICITY COEFFICIENT ELASTICITY

(T-STATISTIC) (T-STATISTIC)

Less T_an .579097 -711.931 -.867 .03331 1.2167 .7928 1.6848

99 c_c, (6.00582) (2.034) (2.668)

100-169 C.c. .468664 -1159.7 -.9969 .0771913 1.438 1 ,8101 1,567

' ' (5.39922) (2.48487) (3.33068) l

r I
170--349 C.C. .436098 --616.782 ".74 .06576 1.19 .8242 1.5036

(5.845) (1.90078) (2.9283)

350-449 ¢.C. .400972 -179.967 -.912 .0233366 1.43 .8089 1.5199

(4.29955) (2.295) (3.334)

450-749 c.c.; .675174 -3.02146 -.45 .000496 .7411 .787 1.4887

(6.96569) (1.5058) (2.31)



TABLE F-_

_:ITSALES- SU:_A_Y

"I
LAGGED UNIT RELATIVE PRICE MEAN INCO:,_ TP_NSFORMED DURBIN

i SALES = WATSON
COEFFICIENT COEFFICIENT ELASTICITY COEFFICIENT ELASTICIT% 2

: (T-STATISTIC) (T-STATISTIC) l

TOTAL:UNIT .274224 -4244.29 -.738 I .613208 1.39 .8416 1.6054
SALES (2.67635 (3,17453) (4._09

TOTAL ON- .281494 -1067.83 -.5948 i .239737 1.25 .824 1.61
ROAD UNIT (2.37492) (2.79 58) (4.45)
SALES.

'iOTAL"OFF- .255683 -1281.96 -.6508 .128049 1.33 .8210 1.6266
ROAD UNIT (2.169) (2.3839) (4.13)

ALES
_OTAL .469622 -2417.31 -.87 , .20186 1.31 .815 1.5541

n COMB iNATIONI (5.48137) (2.35) (3.3)

r
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TAS-- F-_

.T?;O-STROKE/FOUR-STROKE MOTORCYCLE SALES

LAGGED UNIT _LATIVE PRICE _ MEAN INCOME TRIL_SFOI_dED DU_%BIN

3ALES l _2 WATSONZOEFFICIENT COEFFICIENT ELASTICITY COEFFICIENT ELASTICITY

T-STATISTIC) (T-STATISTIC)

_dO-STROKE

On-Road .3459 -456.644 -.8437 .0648 1.428 .8306 1.664

(3.36869) (3.17) (4.59)

Off-Road .230848 -415.923 -.422 .06466 1.12 .8314 1.68

(2.26788] (1,17) (2.93)

Combination .4898 -1612.38 -.7999 .138436 1.225 .8247 1.5949
(5.88) (2.17) (3.1487)

FOUR-STROKE

On-Road -889.507 -.689 ,2369 1.6 .8093 1.0317

(3.486) (8.02)

Off-Road .473304 -919.249 -.8255 .05056 1.315 .8073 1.5107

(4.53) (2.748) (3.63)

Combination .619465 -419.938 -.545 .03336 .85 ,7761 1.7129

(6.368) (1.37) (2.088)

i
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i. Introduction

The health and welfare analysis of motorcycle noise L'_paet and

possible reductions of that impact requires sound level information on

motorcycles under actual operating conditions. The operating condition

of interest in the analysis (Chapter 5) is motorcycle acceleration in

unconstrained traffic situations. The analysis, then, requirsz motor-

cycle sound levels as measured by .astandardized acceleration test to be

translatedinto motor_Jc!e suu_d levels that would be measured under

representativeactual acceleration conditions. This Ap_ndix presents

supporting information for the assumption that sound levels measured.under

J-311a or F-76a less 3 dB(A) are representative of unconstrained traffic

accelerations for purposes of the health and welfare analysis.

The operating conditions that describe motorcycle accelerations con-

sist of several parameters: (a) acceleration rates, (b) engine speeds at

gear shift points, and (c) throttle settings. These operating conditions,

of course, differ from motorcycle to motorcycle and from motorcyclist to

motorcyclist. Situational factors, too, will cause an individual motor-

cyclist to accelerate differently under varying conditions. Describing

motorcycle accelerations, then, either with distributional statistics

or "average" cases is seen to be a very difficult task. Studies on
1

automobileoperation have shown great variances in automobile acceler-

ation conaltions. Motorcycles could be expected to display even greater

variancesdue to the bread range of vehicle capacities (horsepower to

weight ratios) and wide engine speed ranges coupled with near universal

use of manual transmission. To EPA's knowledge, no study exists which

specificallyfocuses on motorcycle acceleration conditions in the U.S.
2

A detailed study has been conducted on motorcycle operation in Japan

but is not felt to be directly applicable to U.S. operations.
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2. Current Standardized Tests

Current SAE p_ocedures and ISO procedures measure m_torcycle noise

under full throttle acceleration conditions (seeAppendix A). Typically

second gear is required, although third and higher gears ere specified

in some cases. Motorcycles are accelerated up to various engine speeds

including 100% of maximum rated RPM for some motorcycles under some

tests. Further, maximum noise under test (presumed for most motorcycles

to occur at the highest engine speed achieved during the test) occurs at

various distances relative to a microphone location. The procedure most

commonly used in the U.S. currently is the SAE J-331a or variants thereof.

The J-331a procedure includes a feature whereby motorcycles reach their

maximum tested engine speed at different distances from a microphone

depending on motorcycle performance characteristics. The procedure which

EPA has been investigating for use in Federal regalations (F-76a)measures

motorcycle noise at differing fractions of maximum rated engine speed

(depending on engine displacement) at a standardized Fosition relative

to a microphone location. As discussed in Chapter 3, sound levels mea-

sured under these two procedures are felt to be statistically comparable

although individual models ;nayvary by several decibels.

The J-331a procedure is representative of vet-_rapid acceleration

conditions. Most motorcycles are accelerated at full throttle to very

high engine speeds under this test. The F-76a procedure, also a full-

throttle procedure, features somewhat lower engine speeds. Acceleration

rates, however, would be expected to be comparable under the two tests.

Entering and closing road speed and distance traveled under the J-331a

test can be used to calculate average acceleration rates during the

G-2



test. Calculations based on data in Appendix C reveal that very small

motorcycles accelerate at about 0.15 - 0.20 "g", and that very p_werful

motorcycles can have average acceleration rates in excess of 0.50 "g"

during that test. Although some motorcyclists undoubtedly accelerate at

these very fast rates, the average acceleration rates achieved in J-331a

are not felt to be representativeof the distribution of accelerations

in unconstrained trafficconditions.

3. Adjus_ent to Sound Level Measured Under Standardized Tests

Since J-331a and other tests are not directly useable for noise

impact analysis, certainadjustments must be made to measured values.

EPA is aware of several studies that have been conducted which measured
3,4,5,6,7

motorcycle noise during actual operational conditions. Some of

these studies includeda broad range of motorcycle operating conditions

with qualitative descriptorsof acceleration or cruise conditions. The

study conducted by the Illinois Task Force on Noise, h_ever, tested

motorcycles at controlled acceleration rates. It is not apparent that

standardized tests were conducted on measured metorcycles in any of these

studies so comparison with existing data on motorcycle sound levels cannot

be made. It is apparent from every one of these studies, however, that

motorcycles under cruiseare considerably quieter than under acceleration

and that acceleration rate is a very important determinant of generated

sound levels.

Since direct relationshipsbetween operational sound levels and

standardized test sound levels are not available, the health and welfare

analysis requires several•assumptions to be made. EPA arts,pied to develop
I

a relationship between soundlevels and fractional acceleration rates

!



based on the Illinois Task Force on Noise study. This effort, however,

was not successful in obtainisg useable results. Instead, _otorcycle

sound levels as a function of engine speed at the shift points between

first and second gear, and between second and third gear were examined.

It was apparent that for mast motorcycles these two shift points occur

at about the same engine speed. Accordingly, the shift point between

second and third gear was used exclusively in t.hisanalysis.

Representative m_torcycle accelerations are described in this

analysis by a single set of acceleration csnditions. These "representa-

tive" conditions feature partial-throttle acceleration to a moderately

high engine speed before shifting. The engine speed achieved before

shifting is assessed to be a speed scmawha_ lower than is specified in

the F-76a procedure. Similarly, throttle setting is considered to be

somewhat less than the full throttle condition specified in J-331a/F-76a

testing.

It is generally agreed that smaller motorcycles accelerate to higher

relative engine speeds before shifting than do larger motorcycles. This

phenomenon is accounted for in the F-76a test. It is considered to be

a reasonable assumption that accelerations can be representedby maximum

engine speeds some ton percentagepoints of maxim,urnraced RPM less than

the speed specified by F-76a. According to this assumption small motor-

cycles would be considered to accelerate to 80% of nmxim_ rated RPM and

very large motorcycles to 50%, with a sliding scale in between. The

extreme points of 80% and 50% of maximum rated RPM do not appear to be

unreasonable although the 80% figure may be somewhat low for very small

motorcycles.

G-4
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The reasonableness of the assumption that representative accel-

erations might be some constant decrement below F-76a (rather than

different decrements for large and _mall m_torcycles) , can be checked

by investigating motorcycle engine speeds as a function of road speed.

EPA air emission regulations specify that, unless otherwise stipulated

by the manufacturer, gear changes between second and third gear during

the standard air emission test are to occur at 28 mph for motorcycles

over 250 co. Table G-I presents the engine speed (as a fraction of

maximum rated P.PM)of several motorcycle models at 28 mph in second gear.

The results, displayed in Figure G-l, indicate that, if motorcycles of

250 cc and greater generally are shifted at about the same road speed,

the graduation of en@ine speeds in F-76a is mot unreasonable for repre-

sentative accelerations.

Motorcycle sound levels at ten percentage points less than F-76a

closing RPM were obtained from the dats in Appendix C. Table C-12 con-

tains sound level measurements for several motorcycles that were tested

at more than one closing engine speed under F-76/J-47-type testing. From

these data it is possible to interpolate motorcycle sound levels at F-76a

closing engine speed and F-76a less ten percentage point closing speed.

These data are included in Table G-2. This Table indicates that, for

this sample, motorcycle sound levels at ten percentage points below F-76a

closing speed (full throttle) would be between one and two dB(A) below

their F-76a value.

To account for the fact that representative accelerations are likely
i I

tO be conducted at less than full-throttle, an additional adjustment is

necessary. EPA is not aware o£ available data which specifically

G-5
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focuseson engine load as a variable distinct from other parameters
2

such as engine speed. The JAMA study did develop a relationshipwhich

empirically modelled sound level as a function of acceleration rate,

but that is not seen to be directly applicable. The formula developed,

hcwever, would indicate that the impact of average acceleration rate is

not particularly large (the difference between a 0.2 "g" acceleration

and a 0.4 "g" acceleration would be 3 dB(A)). Wanting directly appli-

cable information, it is assumed that the effect of less-than-full

throttle acceleration amounts to one-to-_o dB(A) for most motorcycles.

Additional measurements to quantify this phenomenon are seen to be

desirable.

The combination of the two assumed edjus_ents to J-331a or F-76a

sound levels for representative accelerations amounts to a two to four

dB(A) decrement across all model lines. Accordingly, the health and

welfare analysis uses the assumption that F-76a or J-331a sound levels

less 3 dB(A) are representative of accelerations in unconstrained traffic

conditions.

4. Comparison With Other Studies

It is useful to compare this assumption with the results of above-

mentioned studies. As discussed below no serious incompatibilities

between this assumption and measured data have been found.

(a) Motorcycle Industry Council Studies. Studies conducted by the

_- Motorcycle Industry Council have been summarized in Reference 4. The

summarized studies include motorcycles measured both under acceleration

and cruise conditions. It was found that low speed sound levels of

motorcycles have fallen from the high to low 70's (dB(A))over the past

G-6
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six years. Further, it was found that acceleration sound levels of

motorcycles (with m_dified motorcycles included) range from mid-70's to

high 80's. Differences between acceleration and cruise levels were found

to vary between 3.5 and 12 dB(A). These differences between acceleration

and cruise sound levels provide a very limited basis for comparison of

the assumption and these measured data, as discuss further below.

(b) California Highway Patrol and Chicago Urban Studies. A survey
5

of vehicles operating on California highways included measurements

of motorcycle noise under the following conditions: level roadway, ac-

celeration, and grade. Since these measurements included modified and

unmodified motorcycles Of unspecified manufacture date, and since no

standardized test was conducted on measured momorcycles, no direct

conclusions can be drawn from these data on the relationship between

operational and standardized test sound levels. However, the sound level

differences between acceleration and level roadway operation can he

determined if it is assumed that a ranking of a motorcycle population

according to increasing sound level would remain the same under beth of

these operating conditions. Examing Table G-3, it can be seen that the

sound level representative of the upper teeth percentile of motorcycles

shifts frQm 6.5 dB(A) below "present limit" under cruise conditions

to i dB(A) below "present limit" under accelerationconditions,a change

of 5.5 dB(A). This transformation can be conducted for all percentiles to

determine a trend. Again assuming that relativemotorcycle noise rankings

do not change, this survey would indicate that acceleration operations are

4-6 dB(A) louder than cruise operations and that grade operation is about

7 dB(A) louder than cruise.
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6

The Chicago Urban study also measured sound levels under

acceleration and cruise conditions. Again, no standardized tests were

made on measured motorcycles. The difference between acceleration and

cruise operations can be determined in a manner similar to that described

for the California study. Figure A-I of that study (FigureG-2) shows

acceleration sound levelsof 80.1 dB(A) (s = 5.6) and cruise levels of

73.3 dB(A) (s = 4.4), a differencecf 7 dB(A).

These studies imply s certain relationshipbetween motoroicle

acceleration and cruise noise. If a relation between m_torcycle cruise

and standardized test conditionscan be developed, the assumed relation

between acceleration and standardized test can be checked. The difference

in motorc"yclssound level between cruise conditions and a standardized
8

test was analyzed using the data in the 1975 MIC study. This study

included 200 motorcycles,many of which were measured beth under J-331a

and 35 mph cruise. Differences for 70 models were averaged with a re-

sulting difference in soundlevel of 10.3 dB(A) (s = 3.2).

If 7 dB (A) is used as the difference between motorcycle sound levels

under acceleration and cruise conditions, and if 1O dS(A) is used as the

difference between J-331a or F-76a levels and cruise conditions, it is

seen that the assumption [hat J-331a/F-76a sound levels less 3 dB(A) are

representative of accelerations in unconstrained traffic situations may

not be inconsistent with data measured in the MIC, California and Chicago

studies. This artificiallyconstructed difference between highly varying

figures, however, is not in any sense intended to be a showing that a 3

i
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dB(A) decrement is accurate. Rat-herit is intended to show a lack of

conflict with measured data.

(e) Illinois Task Force on Noise. In a study conducted at the

University of Illinois, twenty motorcycles were tested under controlled
7

acceleration conditions. Motorcycles were tested under different

acceleration rates until a motorcycle accelerated from a dead stop for

100 feet in 4.8 seconds (terminal speed 28 mph, average acceleration

rate 0.27 "g"). This time interval was used because a previous study

had determined that it represented the 75th percentile of acceleration

rates of autommbile drivers in Illinois. The study showed that the

sour_ levels of ur_nodifiedmotorcycles tended to be in the mid-to-low

70's (dB(A))at these acceleration rates. Of the relatively new bikes

tested with no apparent defects, J-331a data were available in the MIC

report on seven. These motorcycles, shown in Tables G-4 and G-5, dis-

played acceleration sound levels some 5-12 dB(A) below J-331a values.

The accelerationrate tested, however, is considered to be lower than the

representativeacceleration desired for the health and welfare analysis.

AS discussed above, adjus_ents to account for different acceleration

rates were pursued but did not provide meaningful results. The data in

the Illinois study, however, are not felt to be seriously inconsistent

with the representative acceleration assumptions made.
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TABLE G-I

MOTORCYCLEENGI_ SPEEDSAT 28 MPH

ENGINE SPEED AT RATED ENGINE SPEED FRACTION OF MAXIMUM
28_H - 2NDGEARIRPMI IPdml RA_De_MAT28_MODEL

Honda
CB-55'0K 4000 8000 0.50
C0-500T 3900 8500 0.46
CB-400F 5200 6000 0.58
XL-350 5500 7500 0.75

yamaha
X8-750D 3200 7000 0.47
XS-650D 3200 7000 0.47
XS-500C 4600 8000 0.58
RD-400C 4100 7000 0.59
XS-3602D 4600 8000 0.59

Kawasaki
KZ-1000 3200 8500 0.39
KZ-750 3400 7500 0.46
KZ-650 4100 8000 0.51
KH-400 4100 7500 0.55
KX-400 5100 7000 0.73

Suzuki
3700 8500 0.44

GT-500 3500 6000 0.57
GS-400B 5100 8500 0.60
GT-380M 4900 8500 0.61
GT-250A 5600 7500 0.75

H-D
_i000 2800 5000 0.56

Source: Motorcycle reviews in Cycle and Cycle Guld9 magazines
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TABLE G-2

MOTORCYCLE SOUND LEVELS AT TEN PERCENTAGE

POINTS LESS THAN F-76a CLOSING ENGINE SPEED

F76a Sound Level Less

Bike Number Motorcycle Model F-76a - 19% Sourd revel IdB(A))

104 Honda GL-1000 1.5
121 Kawasaki KZ-900 2.4
176 Suzuki GT-750 1.6

94 H-D FXE-1200 3.2
186 H-D XL-1000 1.9
105 Honda CB-750 1.6

i01 Honda CJ-360 1.5
106 Honda CB-550 1.0

108 Honda CS-125 1.1
119 Kawasak i KH-400 I.I
120 KawasakiKZ-750 2.2

128 Suzuki GT-500 0.7
107 Honda CB-200 1.3
132 Suzuki GT-500 0.9

110 Honda XL-125 2.2
131 Suzuki G_-380 0.7

126 Suzuki GT-185 1.2
125 Suzuki TS-400 1.5
130 Suzuki TS-100 0.3

188 H-D SX-175 0.5
92 H-D SS-125 0.4

93 H-D SX-125 2.2
123 Kawasak i KH-250 2.6
I15 Kawasaki KH-100 1.0

lIB Kawasaki KS-100 1.3
112 Honda XL-100 2.5

113 Honda XL-250 i. 6
134 Yamaha D7-250 0.3
135 Yamaha D7-175 0.7

174 Yamaha XS-650 i.5

n = 30 _ = 1.42 dB(A) s = 0.72 dB(A)

Source: Table C-12
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TASLE G-3
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• ' II I'#

(,,,...,,:,, 1977

II01 f i I ,,,

l
+.

"I001" _"

i! '._ 90 • I

.%

80[ • • •...:...

'!I
_/ • " "' 01 OQO

0 ° : • "

OL t I 1
DECELERATION 25-35 ACCELERATION

mph

FIG. A-I NOISE OF MOTORCYCLES WITH STOCK MUFFLERS
Data N_rmalized to SO Ft -- 40 Samples

FigureG-2

_ource: IllinoisTask Forceon Noise_b_r_cle Noise Levels-_
' A Peporton FidldTests (Pal.7) _"

i

GO.15
j

i



TAI}LE G-4

I{EPOI_TEI) RI(SULTS ON HOTORCYCLEAC(:I'I,EIL_TION TESTINO

(TA_LE I. bfOTORCYCLE SUNP5%RY)

Hax Imum Ore ra 11

dIJ(A) dO(A) ;'laximam

'/oar Hak,z S_zu" (co) Tendency Rect)rded dtl(A) Croup

1. 197 1 gaw,usa ki 90 76 76 76 .;-I

2. J973 Suzuki 125 (TS 125) ...... Not usable
3. 1973 llonda 325 (350 C0) 70 71 71 I

h. 1973 Kawa_;a kl 100 (65) 71 73 73 I
5. 1974 IIo,da 360 (360 Ct_) 7t 7(I.5 71 1

6. '-966' Suzuki 149 84.5 77 ? 84".5 III

7. ]966 Honda 160 (CI|) 76 78 78 IlI
8. ]974 llonda 550 72 70.5 72 I
9. 1975 llollda 750 (KS) 73 74 74 I

I0. 1972 Ilonda 250 73 73 73
1I

0%

? 11. 1970 S tlzttk_[ 492 (1'500) 75 75 75 lI
12. _973 Suzuki 250 (TS) 83 83 83 IV

13, 1871 Ilouda 325 (CS) 78 E0 80 IV

14. 1971 Hotlda 100 (CB) ...... No£ usable
15. 1971 HOnda 350 (EL) 78 78 78 lI

16. 1974 Suzul:L 738 (750 GT) 72.5 73 73 I
17. 1972 Yamaha 650 (XS) 78 79 79 II
]8. 1973 Honda 444 (450 C0) 73 73 73 I

19. 1974 Kawasakl 175 ...... Not usable

20. 1972 florida 350 (CL) 72 72 72 II

Source: MOTORCYCLE NOISE LEVELS - A I(EPORT ON FIELD TES'£S (Ref. 7)

..................... -- ............................. ..........................



TABLE G-5

J-331a SOUND LEVELS COMPARED WI_
MOTORCYCLE SOUND LEVELS UNDER ACCELERATION

J-331a Sound Acceleration Difference

Motorcycle Model Level (dB(A}) Sound Level {dB(A)) (dB{A))

1973HondaCB350 80 70 10
1974Honda360 76 71 5
1974HondaCB550 79.5 72 7.5
1975 Honda CB 750K 79 73 6
1974 Suzuki G7-750 84.5 72.5 12.5
1973HondaCB-450 81 ,73 8
1972 Yamaha ×S-650 84.5 78 6,5

Source: Refs. 7 and 8

i
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APPENDIX H

RECENTLY GATHERED MOTORCYCLE SOUND LEVEL DATA



IIITRODUCTIO_I

In a previous study conducted for the U. S. EPA, McDonnel Douglas

obtained baseline noise emission data on new motorcycles and

aftermarket products, evaluated existing noise test methodologies,

developed improved testing concepts, and identified problem areas.

In thatstudy,baselinedatawereobtainedusingtheJ331a testprocedure.

TheJ331a measuredlevelhowever,is sensitivetosprocketratiochanges,

not proportionate to any real change in the vehicle's noise emission.

The method is similarly sensitive to gear selection in the test (which

may be a subjective decision);for some vehicles ambiguity occurs,'permitting

two results differing by up to 6 dB. The reason for this variability is

that the distance from the motorcycle to the microphone, at closing rpm

and power, is not controlled.

To obviate this situation, a test procedure designated F76 was developed.

In this procedure, 75% rpm at full throttle is alwaysreached at a point

25 feet past the microphone. Stati_tical.lythe F76 level is about 4 dB

higher for the large motorcycles, and 2 dB lower for the small ones.

A variation of the F76 method, designated F76a was then developed empirically

and was subjected to brief experimental verification. It differs from

the F76 in that instead of testing at 75% rpm, the test rpm is 90% for

I00 cc motoroycles, reducing with displacement to 60: rpm for motorcycles

of 700 cc displacement and larger. The method was designed to yield

statistical correspondence with the J331a method, and to recognize the

fact that the smaller machines, both in acceleration and constant speed

modes tend to operate closer to maximum rpm and power than do the large

motorcycles.
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In any of the above t_st procedures, tachometer accuracy, and tachometer

lag, can affect the measured sound level. If the tachometer lags sub-

stantially the true rpm, the closing rpm will be higher than specified,

resulting generally in a higher measured sound level.

The presentstudy,reportedheraie,is an extensionof the previousNork,

and is directedat furtherevaluationof the F76amethod,and at means

of eliminatingtachometervariables. The presentstudyalsoaddresses

stationary vehicle test methods which may be correlataable to the moving

test method.

In the courseof the currentstudy,the opportunitywasalsotakento

obtainsound levelsprevailingat the rider'sear duringvariousoperational

modesof the motorcycle.

_ !' i ( i ;,i ' _ Frl _ / ', • :'
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SECTIOII 2

SCOPE OF WORK

The studyreportedhereinencompassedthe follovllngtasks:

A. Measurement of noise emission of 32 representative motorcycles, using

testproceduresJ331a,F76,F76a,and FSO. Thisprovidesmeasured

F76adata (incontrasttointerpolated/extrapolatedF76adata provided

by the previous study), relateable to the other test methods. The

vehicletachometerwas employedwhereso equipped;otherwisea portable

tachometer was installed.

B. Measurement of noise emission of the same motorcycles using a variation

of the FT6a test,at an rpmdifferentfromthe F76aand F76 rpms.

This provides three data points per vehicle, for assessing effect

of rpm (at full throttle)on noise emission.

C. Development of a technique for measuring road speed to verify the P76a

closing rpm. Methods evaluated included use of a radar gun, a laser-

beam speed gate, and a tape-switch speed gate. The tape-switch

technique was adopted to provide the rpm reference, to which other

methods of establishing rpm could be compared.

D, Measurement of noise emissions by F76a procedure using the tape-switch

speed gate {instead of the vehicle tachometer) to establish specified

closingrpm. Thispermitsquantifyingsound levelmeasurementerror

in relation to tachometer lag.

E. Tachometer evaluation; evaluation of various tachometers in the F7Ga

testapplication.Tachometersevaluatedinclude:

VehicleTachometers(Japanese,U.S.,European)

SanwaNT-03 (inductiveconnectionto secondary)

RiteAutotrooics4036(inductiveconnectionto secondary)

DynallTAC-ZO{seriesconnectionin secondary)

HarmonTack II {digital,)lax.hold,directconnectionto primary)

AESi (prototype,digital,max. hold,directconnectionto primary)

_H-3
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HartmanWire]ess(no connectionrequired)

VDO special (variable damping, mechanical drive)

Auto Meter 439 (direct connection to primary)

AutoMeterRev-Control4gl (engineshut-off,directconnection
to primary}

F, Evaluationof INItestprocedures: IMI-C,IMI-Eand IMI-CSO;manual

operationand by ignitiondisableby Rev-Control.(Note:the letters

IMI stand for Idle-max-idle, a carry-over from the diesel truck

stationarytest;not an accuratedescriptorin thiscase.} In

the IMI-Ctest,withthe vehiclestationary,the engineis stabilized

at 50% rated rpm,the throttlerapidlyfullyopenedand throttle

closureinitiatedat the F76arpm. Soundlevelmeasurementsare

takenat IO ft.to the side of the vehicle, IMI-Eis similar,except

the throttleisopenedat 500 rpm aboveidle,closureinitiatedat

F76a minus 15% rpm. The IMI-C50 is the same as IMI-C except measure-

ments are taken50 ft, to th_ side,25 ft. aft of the motorcycle,

simulatingthe microphone-vehiclerelationshipof the movingF76a

test.

Data fromthistaskpermitassessmentof the degreeof repeatability

of the IHI methods,and their cerrelatlonwiththemovingtestlevels.

G, Dynamometertestsat part throttle.The F76adata,and similardata

obtained at different closing rpms, show the effect of rpm at full

throttleon noiseemission. Dynamometertestswerecarriedout on

one motorcycleto showthe effecton noiseemissionof throttle

setting(torque}at constantrpm.

H, Noise measurementsat the rider'sear duringvariousoperationalmodes

of the motorcycle.The dataobtainedpermitgeneralizedestimates

of riderexposureto noise,relateabletovehiclenoiseemission

levels.
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SECTIOII3

RESULTSA@_DDISCUSSION

3.1 Re.i.seEmissionDataBaseI F76aProcedure

F76anoiseemissiondata,obtainedon32 representativemotorcycles,are

presentedin TableA. Includedin thetable aredataobtainedat other

closingrpm's,and comparisonJ33Iadata.

The annotation"by tach"means thatthevehicletachometer(if so equipped)

was employedto establishenteringandclosingrpm;if the vehiclewas

not equippedwith a tachometer,a portabletachometerwas employed. In

all cases,the steady-statecalibrationof the tachometerwas verified

(anda correctionappliedif necessary)by matchinga signalfromthe

ignitionsecondaryof the motorcyclewitha signalof l:nownfrequency

(accuracy+_O.Sg)from an oscillator(Fig.l).

The annotation"by gate"meansthattheclosingrpm was establishedby

the tape-swltchgate. The pairof tapesvlitches,spacedone-meterapart,

locatedat the accelerationend-pointmeasurethe time(accuracy_ 0.05

milliseconds;typically_ 0.I_)of traverseof theone-meterdistance.

The method_f employingthe gateconsistedof establishingthe proper

traversetimeby makingconstantspeedpassesthruthe gate at the desired

F76a closingrpm (usingthe calibratedvehicletachometer)•For the F76a

test,the accelerationdistancewas adjustedsuchthatthe sametraverse

timewas attained,(closingthe throttleat the gate,ratherthanby

referenceto the tachometer)thuseliminatingthe gffectof tachometer

lag. Duringsuccessivepassesin anF76atest,traversetime consistency

was typically+_lms {forstreetbikes),implyinga closingrpm consistency

of about2g. This variabilityis primarilyrelatedto the degreeof

repeetabili_3,achievableby the rider;its effectis minimizedby averaging

repeatedrums. In the caseof off-roadbikesconsiderablygreaterindicated

variabilityin traversetimeoccursamongsuccessivepasses;thisis due

• to the variabilityof contactof the knobbytireHiththe tapeswitch.

A furthervariableis introducedby thefact thataveragespeedof traverse

thruthe gate is not necessarilythe sameas themaximumspeedoccurring
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in the one-meter distance. For a large street motorcycle, assuming

uniform acceleration, the effect of this source of error is conservatively

estimated at 0.7%.

Considering the foregoing, it is estimated that the F76a data "by gate"

presentedin TableA were obtainedwithclosingrpmprobableaccuracy

within 2_

Photographs Bl thru Bl4 show the McDonnell Douglas test track and

instrumentation employed.

3.2 Effec)of TachometerLB9

In Table B, the F76anoiseemissiondatahavebeenformattedto showmore

clearlythe amountof tachometerlag typicallyexperiencedin the F76a

test, and the effect of this error on measured sound levels. Although

sound levels and sound level increments are shown to tenths, the incremental

data must not be considered accurate or reproducible to better than 0.5 dB,

nor the sound level data to better than I dB.

Analysisof thosecaseswherea soundleveldifferenceof 0.5 dB or more

is experiencedbetweenthe gateand tachmethods,theapproximaterelation-

shipbetweensoundlevelerrorand tachometererroris shownto be:

_dBl_ Arpm = 0.2 _O.l

That is, a I% error in rpm can be expected to result in a 0.2 dB error

in soundlevel. Formeasurementaccuracywithin0.5dB, closingrpm

shouldbe controlledwithin2_. Typicalvariationsin soundlevelvs.

enginerpm are showngraphicallyin Fig.Z.

3.3 GearSelectionand AccelerationDistance

The F76aprocedureas currentlydraftedstipulatesuseof Znd gear,unless

the accelerationdistanceis lessthan 25 ft.,in whichcasehighergears

are usedas requiredto achievethe minimum25 ft. distance. In the current

study,furtherconsiderationwas given to:
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a) Differenceinmeasuredlevelresultingfromuse of a

different gear, and

b) Desirability of stipulating a longer acceleration distance.

Table C extends the information presented in the previous study (Ref. l)

on the effectof gearselection,and showsthe same trend: differences

of l dB are not uncon_non, This is much less than differences resulting

in the J331a test. While the l dB difference Is more than would be

desired, it reinforces the earlier finding that measured levels in the

F76a test will not be materially affected by sprocket ratio changes.

Regardingthe accelerationdistance,in the originaldraftof the F76a

procedurea 50 ft.minimumaccelerationdistancewas stlpulated;this

was changed to 25 ft. because of the following difficulties encountered

with the 50 ft. requirement:

• somebikescannotattainthe 50 ft. distancebefore

reaching the specified rpm even in hi_est gear;

• somebikesdo notpull properlyfrom50_ rpm in the

gearrequiredto attainthe 50 ft. distance.

A third factorto be consideredis thata 50 ft minimumaccelerationdistance

would resultin use of 3rd gear for somehigh performancestreetbikes

(suchas the KZ°IOO0)with attendanthighoperatingspeedsand long

accelerationdistances.

Reviewof availabledatasuggeststha;the 25 ft, minimumcouldbe increased

to 33 ft. (lOm); beforeadoptingsucha change,however,suitability

shouldbe verifiedon selectedvehicles.

- , /- _ A ¸
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3,4 VehicleSpeedMeasurementTechniques

One methodto eitherestablish,or to verify,closingrpm is to measure

vehiclespeed. The enginerpm couldbe calculated,knowingthe gear

ratioand effectiveradiusnf the rearwheel,or a]ternativelythespeed

measurementcan be usedasa transferdeviceas usedin thisstudy

(describedin section3.1),

3.4.1 Tape SwitchSpeedGate

A pairof commerciallyavailabletapeswitches(McMaster-Carr,cat,No.

737gK1)was used forspeed/rpmreferencethroughoutthe testprogram,

The tapeswitchesactivatean intervalcounter(suchas Systron-Oonner

1033series)with read-nutto tenthsofmilliseconds.The tape switches

are convenientto use andareadequatefor streetbikes. Off-roadbikes

presenta problem,wheretheknobbytiresmay not actuatethe switch.

For thissituationwe placedone-inchwidemetalstripsoverthe tape

switches;thisis net a recommendedprocedure,however,sinceaccuracy

and reproducibility are degraded.

The estimatedaccuracyof theaveragespeedmeasurementacrossthe gate

is within1_; however,therecan be anadditionalerrorapproachingI%

due to the differencebetweenthe averagegatespeedand the peak gate

speed.

PhotographB-6 showsthe tapeswitches,togetherwithopticalspeed

measuringinstrumentationemployed.

3.4.2 OpticalSpeedGate

The problemsinherentwiththetape switchspeedgatecanbe avoidedby

use of opticalsensorsactivatingthe timeintervalcounter,in lieuof

tape switches.Thisconceptwas evaluatedusinglaserequipmentshown

in PhotographsB-4 thruB-7(HughesAircraftCo,,IndustrialProducts

Division,Carlsbad,California;LaserModel3176H,PowerSupplyModel

359gH). This equipmentwasemployedbecauseof itsreadyavailability;

collimatedincoherentlightcouldserveequallywell, A doublepassof
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the lightbeamwas employed,with the returnpass displacedvertically

one-inchabovethe initialpass. In thisway a highprobabilityexists

for the light beam to be interrupted by the forward edge of a knobby

tire. Also, the higher accuracy inherent in this technique would permit

a gate traverse spacing substantially less than one-meter, thereby reducing

the difference between peak and average gate traverse time.

The set-upemployed,shownin the photographs,was not sufficientlyrigid

as to maintain alignment after repeated vehicle passes. Accordingly, for

expediency in the test conduct, we reverted to the tape switches as being

adequate for the objectives of the study.

3.4.3 Radar Gun

Radar guns by two manufaccurers were evaluated: CMI Incorporated, _linturn,

Colorado; end Kustom Signals, Chanute, Kansas. The units employed were

configured for police applications, and different features (which both

manufacturers state can be supplied) are needed for the application

considered here. The required features (net present in the u:its employed,

but which are available) are:

• display to tenths of mph
• max-hold

• samplingrateof 20 per secondor better

The samplingrateof 20 per secondderivesfromthe factthattherate

of changeof rpm in the F76atestis typicallyin the rangeI000-2000

rpm/eecond.If resolutionto I00 rpm is desired,samplingintervalmust

be not greaterthan0.05seconds.

The radargun can be eitherstationary,or mountedon the vehicle,reading

a stationerytarget. The techniquehas the advantagethatmaximumspeed

determinationis not tiedto vehicleposition;a positionvariationof

5 ft hasno effecton measurednoiseemission,providingthe correct

closingrpmisattained• This permitsgreaterlatitudein vehicleoperation

then do theopticalor tapeswitchtechniques•
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A further potential feature of the radar gun technique is that if the

gun is mounted on the vehicle, the max-hold signal could be used to effect

ignition disable (discussed later), thus precisely controlling closing rpm.

Evaluation of the radar gun technique was limited in this study to

a) demonstration of feasibility of the concept, and b) identification of

sources of commercially available units having the required features.

3.5 EnaineRPM MeasurementTechniques

The vehiclespeedmeasurementtechniquesofferuniformapplicationto a

broad range of vehicles, but require correlation of vehicle speed with

enginerpm;applicationto vehicleswithautomatictransmissionsis

excluded. Directmeasurementof enginerpm has fundamentaladvantages,

but suchtechniquesmustaddressa wide varietyof ignitiontypesand

pulsesper revolution,not identifiablesimplyby enginetype andnumber

of cylinders.

Varioustypesof tachometers(PhotographB-2)wereevaluatedin relation

to theirsuitabilityfor enginespeedmeasurementin the F76a test:

3.5.1 Vehicl.eTachometers

The tachometerssuppliedon theJapanesemotorcycles(asopposedto the

Europeanand Americanmotorcycles)are heavilydamped,resultingin

tachometerlag undervehicleacceleration.Thisdampingis intentional,

givinga very steadyand smoothrpm indication.The associatedlag,

however,resultsin F76aclosingrpm higherthanspecified;due to this,

measuredvaluesof noiseemissionin the orderof 2 dB higherthanappropriate

are notuncommon(TableB). Thisdifficultyisnot experiencedin the

BMW or the largeHarley-gavidsons_reesmotorcycles.
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3.5.Z OntimizedTachometerDampioo

A tachometermanufacturedby the Germanfirm VDO AutomotiveInstruments

was procuredfroma localspeedometershop (NorthHo]l_soodSpeedometer

& Clock Co.),and fittedto a HondaGLIO00. Thlstachometerwas selected

becauseit is directlyinterchangeablewith the vehicletachometer,and

because its internal configuration is such that its damping (by silicone

fluid) could be readily changed for test purposes. The VDO tachometer

was testedin threedampingconfigurationson the GLIOOO(TableO).

ConfigurationI was essentiallythesameas the vehicletachometer;

configuration2 was underdampedandexhibitedundesirablepointer"Jiggle";

configuration3 was intermediatelydampedand functionedin an entirely

acceptable manner. This shows that the vehicle manufacturer's options

wouldinclude(inadditionto the variousothertechniques)fitting

productionvehicles withoptimumlydampedtachometers,or alternatively, i

fittinga specialoptimumlydampedtachometerfor F76atestpurposes

only.

Anothertachometerfoundto havenearoptimumdamping(TableD) is the

AutoMeter (AutoMeterProducts,Inc.,Elgin,Illinois)_del 43g.

It is a fastresponseelectronictachometer,connectingto the ignition

primary,but requiringinterfaceelectronicsfor connectionto vehicles

withCDI ignition.The tachometerhas provisionsfor ignitiondisable

(discussedlater). At thepresenttime,the unitmustbe orderedfor

a specificnumberof pulsesper revolution;interestingly,one pulseper

revolutionwas appropriatefor all vehiclesshownin TableD.

3.5.3 Di_i.talTachometers

The digitaltachometertypeofferspotentialfor highaccuracy,and its

circuitrylendsitselfto additionalfeaturessuchas max-holdread-out

andpro-setignitiondisable. The digitaldisplay,however,is not well

suitedfor ridercontrolof closingrpm in the acce]erationtest;for

ridercontrol,an analogdisplayis considerablyeasierto use.
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3.5.4 RadioTachometers

On two motorcycles( a 4-cyl.4-stroke,and a l-cyl.2-stroke)a Hartman

WirelessTachometer(mfgr.no longerin business;providedby Kawasaki

I_otorsCorp.,U.S.A.)was evaluated(TableD). The tachometerfunctioned

well, requiresno connectionto the motorcycle,and can be mountedeither

on the motorcycle*orlocatedremotely.

It was alsodemonstratedthatthe HarmonTach II, withmax-hold,couldbe

activatedby a radiolink. For thisdemonstration,a Vega Electronics

(Divisionof ComputerEquipmentCorp.,SantaAria,California)radiomicro-

phonewas employedfor the radiolinl;.The microphonecircuit(with

microphoneremoved)pickedup RF energyfromproximityto a sparkplug

lead. By thistechniquean operatorrecordingsoundlevelscan simul-

taneouslyverifythatcorrectclosingrpm has beenattainedon eachpass.

3.5.6 PortableTachometers

Motorcyclesnot equippedwith tachometersnecessarilyrequirefittinga

portabletachometerfor conductof the F76atest. Portabletachometers

employedin the studyincludethe SanwaHede]HT-03,the RiteAutotronics

Model 4036,and theDynalIModelTAC-20. The Sanwaand Riteexhibit

substantiallag (TableB); the Dynallis goodin thisrespectbut will

not functionon allmotorcycles.The abovethreetachometersconnect

to the ignitionsecondary,which is an operationalconvenience.

The AutoMeter 439 (or430 series)whichalthoughnot designedforportable

use,and requiresconnectionto the ignitionprimary(e.g.to the kill i

buttonwire) is a suitablecandidatefor use in the F76atest. The i

additionaloptionof ignitiondisableoffersmajoradditionaladvantages,
discussedin the nextsection.

Othercandidateportabletachometersincludethe Harmon RadioTachometer

(Section3.5.4),andthe DixonModelIOSlInductiveTachometer(Dixon,

Inc., GrandJunction,Colorado).The latteris a closerange RF tachometer,

subjectedto the specificationreviewonly,not evaluatedin thisstudy.

*The tachometerfacemustbe vertical,otherwisethe needlerespondsto
inertia]forcesduringvehicleacceleration.
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3.6 I_nitionDisableTechniques

Becauseof the dependenceof measuredsoundlevelon closingrpm in the

F76atest,meansof shuttingoff the engineby meansof a pre-setignition

disablewereevaluated. (Precisenessin closingrpm can be important

inthe J331atestalso,particularlywhereclosingconditionsarereached

withthe vehiclecloseto themicrophone).Availableas a companionitem

to the AutoMeter439 Tachometer,is the AutoMeter451 Rev-Control.

Thiscombinationof e low..l_gtachometerwithautomaticignitiondisable

enhancesthe rapidity,reproducibility,and accuracyin the conductof

theF76atest.

In the testprogram,for motorcycleshavinga singleignition'systemwith

breakerpoints,the Rev-Conl_olunitwas connectedacrossthe points.

For vehicleshavingtwo ignitionsystems(2 pairof breakerpoints),

suchas the GL-IOOO,the Rev-Controlis connectedto each systemthru

a diode,thusmaintainingelectricalisolationof the two systems(Fig.3).

(AutoMeterhas sincemade availablea Model4Bl-IRev-Control,which

incorporatesthe isolationdiodes).

FormotorcycleshavingCDI magneteignitionsystems,the AutoHeter

tachometerwillfunction(butnot readcorrectly)if connectedto the

"trigger"terminal,but can be made to readcorrectlyif connectedto

theengine"kill"circuitthrua capacitorof propervalue. For the

motorcyclestested(TableD), the propervalueswere in the range0.002

to O,007Zmfd. Forthe testprograma decadecapacitorbox havingO.O001

mfdstepswas employedas an expediencymeasure;it is presumedthat

interfaceelectronicscouldbe selectedto obviateneedfor suchadJus_ent.

In the conductof the F76a testusingthe Rev-Control,a singlepassis

sufficientto establishthe accelerationstartpoint. Duringthe prescribed

runs,when ignitiondisableoccurs,thethrottleis closedpromptly,thus

avoidingbackfirewhen ignitionis re-establishedby pressingthe "re-set"

button.
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Referring to Table D, the designation "Auto Meter" refers to the Model 439

Tachometerwithoutignitiondisable;the designation"Ray-Control"refers

to the Model 439 Tachometer and Model 451 Ray-Control combination. For

each entry in the table, performance of the tachometer configuration is

compared to noise and rpm measurements obtained with the tape switch gate

technique (which was used as the reference, and subject to some uncertainty

in the case of the off-road motorcycles having knobby tires, as explained

in section 3.1).

3.7 IMI Test Procedures

In the IMI procedures the measured level is dependent on how rapidly

the throttle is opened, on the reaction time of the operator in closing

the throttle at the "correct"point, and the tachometer lag. The duration

of the operation from throttle opening to initiation of throttle closing

is in the orderof 0.35 seconds.Consideringthatthe humanreaction

time (seeing the tachometer needle at closing rpm value, to initiating

handmotionto closethrottle)is in the orderof 0.2 seconds,it appears

that mental anticipation is probably involved in performing the test.

Also, consideringthatratesof changeof rpmwillbe in excessof BOO0

rpm/sec.,the actualrpm overshootcan be muchgreaterthanthe rpm over-

shoot indicated by the tachometer. On bike No. 729, where the Dynall

tachwas used,indicatedovershootwas 12,000rpm (associatedwith an

F76a rpm of 8200).

Soundlevelmeasurementstakenon the variousmotorcyclesby l_ll-Cand

IMI-Eproceduresare presentedin TableE. Consideringthe foregoing,

the degreeof repeatabilityand consistencyamongoperatorsis better

thanmightbe expected- usuallywithina 3 dB range,althoughdifferences

of 6 dB are encountered,

In view of the successof theRev-Controlin theF76a test,its application

was brieflyevaluatedin theIMI-C test,with resultspresentedin TableF.

The substantialimprovementin consistencyis apparent.Also, comparing
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the I)41-Clevelsforbike No, 703 in TableF with thatfor the samebike

in Table E, it is seen that considerably louversound levels result with

use of the Rev-Control, Table H provides further data on consistency

among operators when the Rev-Control technique is employed in the If41

test,

In the IMI-CSO test, the same distance relationship he.teen the vehicle

and microphone prevails as in the F76a test at closing conditions. A

comparison of noise emission measurements by the two methods is shown

in Table G, and is seen to be sufficiently good as to warrant further

consideration of the IMI-CSO as a substitute for the F76a method.

Also of potential value would be the investigation of correlation betvleen

IrII-C(sound levelmeasurement at 10 ft.) and F76a, both by Rev-Contrel,

We have such data on two motorcycles only: No. 703B where the difference

is 14.8 dB, and No. 716A where the difference is 15.5 dB. The theoretical

difference, by the inverse square law, is 15.0 dB. The closer distance

offersobviousadvantagesin spacer6quirements,environmentalnoise

constraints,andperturbationsby a_osphericfactors.

3.8 Effectof Torque(DxnamometerTests)

The objectivein thistask was to provideinformationon the effectof

torque(at constantrpm) on soundlevels. The portabledynamometeremployed

(Pabatco)was notwellsuitedto thistask,and onlylimiteddatawere

obtained(TableJ), Even thoughprecautionswere takento quiet thedyne

by use of leadvinylblankets,it was apparentto the "rider"thatdyne

noise(fromthe hydraulicpump)was contributingsignificantlyto the

totalnoise. Difficultywas alsoexperiencedin establishingstableoperation

at desiredrpm/terqueconditions.For thesereasonsefforton thistask

was discontinued.

It:shouldbe noted,however,thatthereare commerciallyavailabledyna-

mometerswhlchofferpotentialfornoisetesting;one suchunit is the

AESimotorcycledynamometer,whichcan be programmedto maintaina pre-set

! rpm,which is maintainedstable regardlessof throttlesettingor developed
i torque.

[

H-15

4

i
t



3.9 OperatorExoosureto MotorcycleNoise

Sound levelsat the operator_ earwereobtainedby analysisof magnetic

tape cassettesrecordedon a modifiedSonyTC-55 "Cassette-Corder",

identifiedas Model IRI Nk3 "EarBug"PersonalNoiseExposureRecorder,

developed by the Industrial Research Institute of the University of

Windsor. The modifications permit the use of a miniature piezoelectric

ceramic microphone, two precision input attenuators, and an input filter

networkresultingin an k-weightedspectrumrecording.

Signal drop-outs and level changes encountered during field usage were

traced to the microphone holder and ear clip combination; soldering leads

directly to the microphone, and inserting the microphone in a foam holder

raked to the ear, solved the problem. The recorder, calibrator, microphone

and microphone holder are shown in Photograph Bl4.

Tests were performed to determine the validity of the A-weighted sound

levels ($L) derived from the "Ear Bug" system; simultaneous recordings

were made with a laboratory precision system consisting of a 14AGPV_IV-B

tape recorder,a Brueland I_aer1/2 inchcondensermicrophone(witha

wind-tip) and associated electronics. Simultaneous ear-level measurements

(within a helmet) are shown in Table K, together with the 50 foot Sound

Level Meter (SLM) responses during the same events. In an additional

test, the ear level miniature microphone was taped to a SLM microphone,

and 3 motorcyclepassbynoisesin realtimenotedand comparedto the

recordedSL for the sameevents,as shownin the bottomof TableK.

The averageSL (rounded%o the nearestdBA)at theear of the operator

duringvariousmovingmotorcycletestsis shownin Table L; eachof

theseSL is typicallythe averageof from6 %o 12 passes. Ear level

SL duringIMI stationarytestsare shownin TableM, and thoseobtained

duringstationarydynamometertestsareshown in TableIf.
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The differencebetweenthe formal50 footSL duringpassbytestsand

the averageSL at the operator'sear duringthe samepassbyis shown in

Table P. The mean SL differencefor thewholeset (n=31)is 19,6dBA,

with a standarddeviationof 2.4. Notethatit is aboutthe same as the

SL differenceobtainedin dynamometertests(TableN).

Recordingsof ear levelmotorcyclenoisein presenceof wind have clearly

audiblewindnoise;thiseffectis shownin Table Q.

TypicalSLat the operator'sear duringtheoperator'sverbalizationare

alsoshowninTable Q. Note thatthe highestrecordedSL at the operator's

ear is an operator'sshout(I18dBA).

Hajorresultsof the ear levelstudyare a) the riderwillexperience

sound levelsapproximately20 dB higherthanthe vehicle's5g-ft.noise

emissionlevel(withor withouthelmet),andb) inexpensiveminiaturized

sound recordingequipmentis availablefor operatornoiseexposurestudies;

applicationnot limitedto motorcycles.
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TABLE A. 1977HOTORCYCLESOUIIDLEVELS

J331a F75 _ F7fia Variation
!take/Hodel Bike I.D. by taeh bY tach b_ tach by flare _ _ % rpm F50

Ilonda GLIO00 702 75 03 79 77 50-50 74 40-50 88
74 45-55

Ilonda 750K 701 70 83 80 79 50-60 76 40-50 90
78 45-55

Ilonda XL350 703 01 70 75 50-77.5 83

Ilonda HR250 A704* 85(2nd) 03 84 81 50-82,5 84 50-90 84
=: 83(3rd)

Ilonda TL125 A712" 76 75 75 77 50-88,8 78 50-95 95

Ilonda XR75 A724" 05 81 03 82 50-90 85 50-100 08

:'::_ KawasaklKZIOO0 705 77 83 80 78 50-50 77 40-50 90

KawasaklKZ650B 705 78 82 79 77 50-62.5 77 45-55 88

KawasakIKZ400 709* 79 Ol 01 80 50-75 75 50-60

Kawasak! KE250 707 81 78 80 77 50-82.5 81 50-90 83

KawasaklKX125 A711' 87 BB 86 86 50-88.8 87 50-95 94

llarley FLII-1200 719" 82 BB 84 83 50-60 50 40-50 90
81 45-55

Ilarley FXE-1200 713 84 BB 83 83 50-60 01 40-50 96

llarleyXL-lOOO 714 82 85 02 02 50-60 79 40-50 94

*BIEesnot equippedwith tachonleter A Off-Road(only)tlotorcycles



TABLEA. 1977tIOTORCYCLESOUrlDLEVELS(Cont'd)

J331a F76 F76a F76a,Varlation
Mal:e/_lodel Bike I.D. _ _ ,1_2yqate % rpm b,ytach % rpm FS.._O0

ilarleySS-175 720 81 78 80 79 50-86.3 01 50-90 87

llarleySX-175 721 O4 81 01 02 50-86.3 84 50-95 90

SuzuklGS550 @531ml. 716 79 01 01 79 50-67.5 70 50-60 93
@1104mi. 716A 70 Ol 80 92

SuzukiGS400X 718 79 RD 80 19 50-75 77 50-60 90

Suzuki,TS400 ** 722 85 84 84 03 50-75 82 50-60 97
55 50-05

= Suzuki GT3BO -717 85 85 85 50-76 82 50-60 U9 '
r_

_' Dr,tWR100/7 710 82 83 01 BO 50-60 77 40-50 09
710A *** 04 05 82 82 50-60 78 40-50 RO

BultacoFrontera250 A715" 89(2nd) 90 90 90 50-82.5 94
90(3rd)

,, BultacoAlp|ha350 A723* 88 89 89 50-77.5 90 50-05 04
59 5o-55

llusqvarna360_R A700" 87 85 85 50-77

YamahaDT2500 725 04 83 83 02 50-02.5 04 50-95 91

YamahaXT500D 726 80 79 79 77 50-70 01 50-05 84

YamahaXS650D 727 03 07 05 84 50-62.5 02 40-50 92

YamahaIT400D 728* 93 92 92 91 50-75 93 50-90 lOl

YamahaIT175D 729* 93 91 92 91 50-06.3 94' 50-95 96

*lllkesnot equippedl.dthtanhomntnr **rlotin 1977modelconfiguration A Off-Road(only)Hotorcycles
***Samebike as 710 nne nlonthlater;urzknovJnuse and servicing.
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TABLE A. 1977 IIOTORCYELEsourloLEVELS (Cont'd)

J331a F76 F76a F76a Variation

Flake/l,lod_l Bike I,D. by tach _.l _ tach by (iate % rpm by tach % rpm FSO

Yamaha DTlOOD 730* 79 70 79 79 50-50 00 50-100 91
e+

Can-Am Qualifler 250 A 732* 83 (_1 B3(2nd) 83 50-02.5 03 50100

. 02(3rd)82
Can-Am Qualifier 125 _ 733* 84 83 85 84 50-08.0 87 SO-gO 87

Can-Am Quallfier 175 734* 85 84(2nd) 04 50-06.3
05(3rd)

:3Z
I
r_

L,3

4
:_. C'(l';f+). +3+_i'_ ., '., ,

*Bikes not equipped wlth tachometer

Off-Ri}ad(only) Motorcycles



TABLE B. EFFECTOF TACHOMETERLAG, F76a TEST

Max. F76aLevel Closinqrem
HP dBA a dB rpm t rpm

Bike Make/r_odel, rpm bv gate _ tach by aate b_ tach Tachometer"

701 Honda750K 8500 78.5 1.9 5100 490

702 HondaGLIOOO 7500 77.1 1.7 4500 390

703 HondaXL350 7000 75.1 2.5 5400 420

704 HondaMRBSO 7000 80.6 3.3 5775 970 Sanwa/ECI

705 KawasakiKZIODO 8000 78.4 1.3 4800 850

706 KawasakiKZ650 8500 77.1 1.9 5310 710

707 KawasakiK£250 6000 77.0 2.6 4950 330

708 Husqvarma360WR 6500 84.6 0.2 5000 170 Dynall

709 KawasakiKZ4OO 8500 80.2 0.3 6375 IO0 Dynall

710 BMW RI00/7 7250 80.4 0.4 4350 -30

_?_A BMI¢RIpO/z • 7250

712 HondaTLI25 80BO 76.5 -0.3 7100 840 Rite

713 HarleyFXE-12DO 5200 83.2 -O.l 3120 -120

714 HarleyXL-IO00 6000 81.7 -O.l 3600 -80

715 BultacoFr. 250 7500 89.8 0.4 6190 50 Sanwa

716 SuzukiG5550 9000 79.4 1.4 6075 360

717 SuzukiGT380 7500 84.7 -0- 5700 410

718 SuzukiGS4OOX 8500 78.6 1.7 6375 370

719 HarleyFLH-1200 6200 83.2 0.4 3120 -lO Dynall

720 HarleyBe-175 6750 78.8 1.5 5820 31O

721 HarleySX-175 6800 82.1 -l.O 5865 -200

722 SuzukiTS40OB 6000 82.5 l.l 4500 3lO

723 BultacoAlp. 350 5500 89.0 0.I 4260 1500 Sanwa/ECI

,724 HandaXR75 10500 81.7 1.0 9450 970 Rite

725 YamahaDT2500 6000 82.4 0.9 4950 890

726 YamahaXTSOOD 6008 76:6 1.9 4200 580

727 YamahaXS6500 7500 84.0 0.7 4690 320 •

728 YamahaIT408D 70D0 90.9 1.5 5250 500 Sanwa

729 YamahaIT1750 9500 90.9 0,6 8200 350 Dynall

730 YamahaDTIOOD 7000 78.6 0.5 6300 70 Dynall

732 CanAmQualifier250 7500 82.7 0.3 6190 BD Dynall

733 CanAmQualifier125 9000 83.8 0.9 7990 -GO Dynall
tach employedwhere so equipped;portabletachemployedas listed.

H-24



TABLE C. EFFECT OF GEAR SELECTION, F76a TEST

Bike No. Make/Model Tachometer Gear F76a Accel.Dist.

703C HondaXL350 Rev.Control 2nd 76.2 39'
3rd 76.5 79

732 Can Am Qualifier250 Dynall 2nd 83,0 25
3rd 82,0 56

Gate 2nd 82,7 25
3rd 81,5 50

734 Can Am Quallfie_175 Rev,Control 2nd 84.1 28
34d 85.0 72

;_-" '" H-25 ' :



TAOLED. TACIIOHETERArlORIiV. COrlTROLCOIIPARISOtlS,F76a TEST

Bike tlo..Hake/Hodel F76a rprn Tachometer dO re Gate Tach.La9

702 #londaBLIO00 4500 Ilon(la 1.7 390
702A IlondaGLIO00 4500 Rev. Control 0.2 10

• : 731 llonda GLIO00 4500 Ilonda 1.3 370
AuLo-Hetor 0.4 90
VDOConftg. ] 2.0 300
Vl)OCnnftg. 2 O.l 00
V00 Confto. 3 0.1 110
Ilartman O.3 70

703 HondaSL350 5400 Ilonda 2.5 4?0
703A Auto-lleter 0 40
7030 Rev.Control -0.3 -50

o_ 703C .Roy. Control -0.4 -170

716A Suzuki GSSSO 6075 Suzuki 0.9 470
AuLo-l,lefor -0- -220
Rev.Control 0.5 60

720 Ilarley SS175 5020 Ilarley 1.5 310
Rev.Control -0.2 -0-

":;: 725 YamallaDT250D 4950 Yamaha O.9 890
,._......... . OynalI 0.6 320
................ Rev.Control -0.4 --

730 YamahaDTIOOD 6300 Dynall 0.5 lO
• Rev.Control -0.9 --

.... :'"; : 733 " : CanAnlqual]f|er 125 7990 Dynall 0.9 -60
Ilartman 0.4 30
Rev. Control 0.6 --

734 CanAmQualifier 175 7330 Rev. Control -0- -120

I



TABLEE. II,llSOUND LEVELS
(ProceduresC and E)

Coding: L = Leftsideof blke,dBA @I0'
R = Rigi_tsideof bike,dOA @10'
T = t.lax,tachometerreading,RPI4/]O0

BIKE IIO.14AKEfIIODEL It41"C" IHI "E" OPERATOR

701 lionda750K L I00 I01 I01 97 98 98 VP
R 99 99 IO0 gO 98 99
T 68 72 74 64 64 6B

L 101 101 101 JW
R I00 99 100
T 16 76 76

L 99 I01 100 97 97 gg IW
,,. R 99 100 100 99 90 99
..... T 68 76 70 64 64 68

• : • L 101 100 -- 102 SE
R 101 gg 100 102
T 78 74 76 81

L 99 98 9g 99 91 94 95 94 DF
R 99 98 99 100 99 93 93 94
T 68 63 66 72 64 56 56 54

702 llpndaOLIO00 . L 95 95 94 95 g6 96 VP
l,.: R 92 92 92 90 93 92
•.:_. . _. T 64 59 61 54 61 59

L 95 95 95 g2 94 RL
:':_:' " R 93 92 93 90 92

T -- 60 65 55 60

L gO gO 90 DF
R 80 8_ OB
T 52 54 54



TABLE E IHI SOUIIDLEVELS (Cont'd) (Procedures C and E)

51KE 110. HAKE/HODEL IH| "C" IHI "E" OPERATOR

- 703 llondaXL350 L 96 98 97 96 96 96 VP
R 9.3 95 94 94 94 94
T -- 70 72 67 6B 65

L 96 95 96 RL
R 94 93 g4
T 70 lO 70

L 94 97 96 97 SE
R 92 95 94 95
T 65 75 75 75

L 95 96 95 DF
R 93 92 93

= T 75 70 70

L 97 97 96 Ig
oo R 94 95 94

T 7O 72 70

L 91 94 95 93 94 93 93 T5
": R 93 95 96 96 97 95 95

" T 65 67 70 65 65 65 65

:': L 91 96 95 96 94 95 93 fTH
R 93 95 91 97 95 96 9B
T 62 72 72 73 66 70 66

L 96 95 96 96 94 95 IFI
R 9B 9B 97 91 97 96
T 74 76 74 70 67 65

L 99 99 105 93 g3 94 JA*
R 98 99 150 93 93 95
T 75 50 50 70 70 74

L 98 94 96 96 94 96 92 94 IW
R 98 94 96 96 94 96 94 94

":: ' T 7B 7B 50 85 78 75 70 75

::::::::: :._i: L 94 93 94 91 .92 93 92 GL
R 95 94 95 92 93 95 92
T 76 76 76 fib 72 74 68

*First tryl fludemurlstration,nn mntorcyc e experience.



T/_BLEE IflI SOUNRLEVELS (ConL'd) (Procedures C and E)

BIKE BO. HAI',E/I,IODEL IHI "C" If4I "E" OPERATOR

704 floridaHR250 L 104 103 103 102 102 102 TB
(RIteTach.) R 103 103 103 102 102 101

T IDO 95 94 94 90 89

L 103 103 104 105 102 103 103 IW
R ]03 I03 103 102 I02 102 101
T g2 93 93 05 B6 88 B6

L 103 ID3 105 104 Oll
R 102 I02 103 103
T g3 90 93 92

103 102 103 N_,I
103 102 103

91 90 93

705 Ka_asaklKZIO00 L g9 100 99 99 -- 98 99
R 98 99 98 98 99 98 98
T 65 65 G2 58 62 59 60

.,. L 99 101 98 100 101 102 101 RII
"' R 99 100 99 IO0 102 102 ID]

T 65 70 63 67 65 70 66

L 96 99 99 100 97 94 100 97 9l TB
R 95 99 913 99 9? 95 99 . 97 98
T 58 65 61 65 55 51 61 53 54

L 103 102 lOB 102 1B2 101 102 IW
R 101 101 104 102 102 101 102
T 78 70 81 72 69 B5 67

706 KalvasakI,KZ6SO L 100 100 99 99 100 101
R 98 98 97 97 9B 98
T 65 B5 65 50 60 61

707'::: Ka_qasak|KE250 L 9l 97 96 97 96 96
R 97 96 96 96 96 96

::;:.:::: .: "": T 75 72 72 70 70 70

.=

_=

I



TAIILEE II,llSOUflOLEVELS(Cont'd) (ProceduresC andE)

BIKEriO.t4AKE/;4ODEL IHI"C". If.If"E" OPERATOR

708 llusqvarna36014R L 103 104 10'5 104 104 104
(BynallTach) R I05 I05 I05 I04 104 I04

T SO 52 50

709 Kawasak]KZ400 L 99 99 lOO 98 (.1596 97
R 101 lOl IOI I00 gO 90 lO0
T B2 82 82 02 75 78 80

710 gMt4RIO0/7 L 91 93 92 90 90 91 VP
R 93 95 94 91 92 92
T 70 70 70 55 55 55

I

o 711 KawasakIKX125 L 103 103 103 102 IO2
R I07 I07 I07 I06 106
T 110 110 IO0 98 90

712 I{onda TL125 L
(llarmon Tach) R 97 97 97

T R2 90 O0

L
R 92 93 94
T I]4 70 94

713 Irarley FX-12OO L 99 97 97 94 93 04 IRI
R 101 100 I00 97 95 96
T 48 45 47 40 38 3B

714 HarleyXLIOO0 L 96 07 I00 g4 95 ]W
R 98 98 101 94 97
T 48 48 55 45 47

]

b

, /



TABLEE IHI SOURDLEVELS(Cont'd} (Procedures C andE)

BIKE riO. HAKE/HODEL 11,II"C" , , I_II"E" OPERATOR

?lOA* [_{_HRI00/7 L 07 9R g7 91 B9 92 92 TB
R 96 97 96 91 88 91 91
T 75 7? 74 56 52 54 54

L 99 90 98 98 g2 93 95 93 GL
R 9g 9B 07 9(_ 93 92 95 92
T 7l 76 73 77 63 $5 63 54

L 98 g9 97 g3 92 93 IW
R g7 gO 05 94 02 93
T 72 76 73 52 53 57

*710A ts samebike as 710, recetved back a month later.

1



TABLE6 IHI SOUBDLEVELS(C'ont'd) (Procedures C and E)

DIKENO. HAKE/HOBEL IHI "C" IHl "E" OPERATOR

715 (]ultaco Frontera 250 L lOB 108 109 lOB 109 109 iW
(SanwaTach) R 109 108 109 107 107 lOLl

T 90 88 88 82 83 84
L 107 108 109 TB
R 106 107 108
T 97 90 09

717 Suzuki GT3GO L 102 100 103 102 101 100 101 liq
R 103 100 102 101 101 100 102
T 90 80 90 O5 80 75 80

=c L 102 99 102 100 TB
' R 1(]0 97 100 99
'_ T 82 64 02 7B

718 Suzukt'GS4OOX L 9O 1(]0 li]O 94 95 93 100 97 98 95 i_
R 99 101 100 94 95 93 1(](] 97 97 95
T 80 80 77 64 64 58 71 60 6Q 64

L 96 96 96 TD
R 95 97 96
T 65 69 65

719 Ilarley FLII-iZOO L 102 1(]2 102 97 9(] 101 97 TB
(Byna11Tach) " R 1(]2 102 101 97 99 10i 9O

T 55 57 55 49 51 64 49

L 1(]4 1(]2 102 1(]4 102 97 97 9(] GL
B 103 101 102 1(]3 102 99 97 99
T 57 53 53 57 54 40 47 50

L 103 102 103 97 97 97 l_/
I1 102 103 1(]2 98 gO 97
T 58 58 58 46 50 48

i ,



TABLE E I/,1[ SOUtIDLEVELS (Cont'd) (Procedures C and E)

81KE 110. MAKE/_IODEL It41"C" IMI "E" OPERATOR

716 Suz_JklGS550 L 100 100 108 [W
R 100 100 I01
T 88 86 gO

L 98 97 98 JW
r 98 98 98
T 78 75 75

L 57 97 99 SE
=: R 98 98 99
i T 74 76 81
{wa

L 99 99 98 VP
R 99 98 98
T 80 80 7B



TABLEE II,l] SOUrlDLEVELS(Cont'd) (Proceduros C and E)

BIKErlo._MAKE/HODEL It4I"C'l ... IMl "E" OPERATOR

720 /larleySS-175 L 98 99 9B 97 95 96 II4/GL
R .97 97 96. 97 95 95
T 85 85 01 81 77 78

L 97 99 98 9B B4 95 TB
R 96 96 95 06 94 g4
T 80 8Z 80 BO 77 IB

L 96 9B 95 97 96 96 _tr_
R 95 93 04 97 96 96
T 7B 7g 78 83 80 8B

:=:

' 721 llarIeySX-175 L 97 97 97 96 96 95 TB
•= R 95 95 96 95 94 95

T 9B 9B 95 IBB 98 OB

L 97 97 97 gS 94 94 IN
R 96 9B 9B 95 93 g3
T 95 93 94 95 82 85

L 97 96 97 97 94 96 94 96 HM
R 96 93 95 95 03 95 9;{ 95
T 93 l]S 92 93 86 100 83 92

722 SuzuEITS4OOB L 100 102 100 IB2 100 102
R 101 1B1 101 101 1B1 1B3
T 56 56 56 56 56 5B



TABLE E If,IfSOUIIDLEVELS (Cont'd) (ProceduresC and E)

BIKE llO. IIAKE/IIODEL If41"C" If41"E" OPERATOR

723 Bultaco Alpina 350 L IO4 104 104 104 104 ID5 IV/
(San_vaTach) R IOl I02 I02 lO0 I00 lD2

T 65 65 66 57 59 63

L 104 104 104 103 104 104 TB
R I02 I02 I02 lOl 102 102
T 65 65 65 63 64 64

L 10B 105 104 105 105 104 V_%
R 104 103 102 102 103 102
T 70 67 G5 65 65 65

::= 724 Ilonda XR75 L 101 lOB 102 101 lO0 102 TD
' (Rite Tach) R 102 I02 102 102 I00 102
ul T 31 29 31 30 29 30

L 98 97 9B 97 99 9B EO
R 98 97 97 9Q I00 98
T 28 26 27 26 2B 26

L IOl IOl lOl 99 101 99 Hl.I
R I01 IOl 102 99 IOl 99
T 30 30 31 2B 29 27

725 Yamaha DT250D L 101 I01 101 9B 99 I00 IW
R 101 IO2 102 99 9g 98
T 68 69 70 57 61 61

L lOB I00 100 99 gO 9B TB
R lOl I01 lOl 99 99 99
T 68 67 G7 G5 64 64

L 101 IOl 99 _iH
R 102 102 lOl
T G9 69 G7

L 97 9g 98 GL
R 9_40OlO0
T 54 63 57



TABLEE I_II SOUIIBLEVELS(ConL'd) (Procedures C and E)

BIKE riO, HAKE/HODEL IHI "C" IBI "E" OPERATOR

726 YamahaXTSODD L 100 97 9B 99 101 97 100 102 TB
R 9B 97 9B 99 99 9B 99 99
T 62 57 5B 59 60 58 60 61

L lO? 104 101 lOB 100 99 99 100 fill
R 102 102. 100 98 ..99 98 99 90
T 64 69 62 62 62 59 59 60

L 101 102 102 102 101 103 IW
R 100 I01 101 I01 lOl 102
T 62 65 65 63 62 65

727 Yamaha5X650D L 102 103 105 103 ]02 ]02 lO0 It./
=: R 102 103 105 103 102 102 101
i T 6B 72 75 72 64 65 60

L lOI 102 99 99 99 lO] 99 lOB TB
R lO] 101 100 100 99 101 99 100
T 65 66 64 64 55 60 65 58

L 99 9B 99 lO0 lOl lOB 1_4
R 99 97 99 101 ]01 101
T 62 57 62 62 62 60

72B YamahaIT4OOB L 104 104 104 102 I03 102 TB
(SanwaTach) R 104 104 104 102 103 103

T 70 7Z 70 64 65 65

L 104 105 106 105 104 104 105 HM
R 104 107 lOB 106 106 106 106
T 74 76 82 76 74 76 76

L 107 lOB 108 105 105 106 IW
R IOB 109 110 105 lOB 107
T 02 @4 85 78 76 7B



TABLEE IHI SOWIDLEVELS(Cont'd} (ProceduresC and E)

.BIKENO. HAKE/IIODEL IMI "E" IMl_E" OPERATOR

729 Yamha IT17SD L 107 108 108 107 105 106 ]W
(Oyna11Tach) R lOS 106 105 106 I06 106

T 120 118 llO 121 118 121

L 100 108 lOB 106 106 107 GL
R 106 106 I06 104 105 105
T 117 118 120 121 121 118
L 106 107 105 106 106 106 HM
R 105 105 105 105 106 lOS
T 120 118 120 120 117 120

,:Z:
, 730 YamahaDTIOOD L 94 95 94 93 94 94 TB
W

(DynaI1Tach) R 97 97 97 96 96 97
T 115 115 114 112 112 112
L 94 94 95 93 93 93 GL
R 96 96 97 95 96 96
T 112 112 113 112 112 111

L 94 94 94 93 93 94 f._t
R 95 95 96 94 94 95
T 111 112 112 112 112 112

731 IlondaGL1QOO#2 L 97 95 95 97 97 97 JA
R 97 94 95 97 97 57
T 70 64 64 54 72 72

L 95 97 9B 96 97 98 gB GL
R 95 g7 97 96 97 98' gO
T 63 73 73 68 71 73 74

L 95 94 95 95 95 96 TB
R 95 94 95 96 94 96
T 65 63 65 64 59 E5



TABLEF. ZHZSOUNDLEVELS(BY REV-COtTROL)

BiKe t_o± Hake/Model _ Sound Levol,- dBA __.

7035 HondaXL350 L 59.0 90.2 90.2 90.2 TB
(IMI-C. 3500;5400 rpm) R 91.0 91.2 91.3 91.0

L 90.2 90.2 90.6 90.8 JA
R 90.2 90.3 90.1 90.1

L 90.1 90.4 90.5 90.2 I_
R 91.0 91.0 90.3 90.5

703C HondaXL350 L 92.0 9T.5 91.5 IL,!
{IMI-C Variation R 93.0 92.S 92.9
4500-5100rpm)

L 92.1 92.2 9Z.5 VP
R 93.0 93.0 92.8

L 92.5 92.0 92,2 JA
R 93.0 93.0 92.5

92.5 92.3 92.3 5E
R 93.6 93.2 93.4

H-38



TABLE G,, F76a vs F76a STATIOrIARY SIMULATION

F76aStationary F76aby
Simulation(50ft.) Rev. Control

Bike No. 703C,ItondaXL350 77.0 76,2

Bike No. 720, llarley SS175 79.5 78,6

Bike No. 725,YamahaDT250D 81.8 81.7

Bike No. 730,YamahaDTIOOD 77.8 77.7

Bike No. 733,CanAmQualifier125 84.7 84.4
I

_o Bike No, 702A,HondaGL-IOO0 76.8 78.3

BikeNo.734,CanAmQualifier175 87.6 84.2



TABLEII. TACIIOr.IETERNil} REV. COtlTROLCONPARISOIIS,]HI°C TEST

Bike Tach Autq-t4eter Tach . Rev. Control Operator

Btko rio. 716Ao SuzukfGSS50 L 99.6 98.4 98.0 °97.0 96.8 96.0 95.0 95,0 95.5 VP
R 90.5 98.6 98.0 97.0 97,2 96.5 95.8 96.4 95.5
T 80 80 78 95 95 95 61 61 61

L 96.8 97.4 98.8 93.5 91.5 93.] 94.0 96.1 96.0 SE
R 97.6 97.7 99.0 93.7 92.0 92.6 95,2 96.7 96.0
T 74 76 81 78 64 61 61 61

i_. L 97.5 97.3 97.6 93.0 93.0 95,1 JW
o R 98.3 97.7 98.0 93.6 93.8 95.0

T 78 75 75 85 84 81

L 99.8 99.5 100 98.4 97.2 96.2 95.3 95.5 95.7 It'/
R 99,6 99.6 ]01 97,4 97.4 96.0 95.3 95.7 95.8
T 68 06 90 95 95 95 6] 6| 6]

I

b
I



TABLE J, EFFECTOF TO,QUIt (DYNAIIOHETERTESTS)

BJl:e Ire. 703, Ilonda XL350

2nd Gear

tlormal _zed dBA dgA

RPI_t Torque 050 FL. @Ear*

5400** 1.00 78.5 99.5

:: 5400 0.63 77.0 96.0J=
,=J

5400 0.41 76.5 95.0

5400 -0- 74.5

4200*** 0.80 7G,O 97.5

4200 0.74 73.5 93.0

4200 0.48 72.0 90.5

*t'lJth Ilelmet "B"
**F76a rpm_ full throttle

***Full Throttle



TABLE K

COIIPARISOrlOF LABORATORYSTAt(DARD
SYSTEM(tJAGRA)ArIDFIELDSYSTEt_(SONY)

SOUNDLEVELS(dBA)

tIAGRA SON_ EAST SLH HEST SLH

103,2 I04,4
103.8 104.9
104.Z I04.4

J331a, 104.0 104.4 81.5 83.0
wrongrpm I04,0 104.4 82.0 82.5

104.4 104,4 81.7 83.6
104.2 104.8 82.5 82.0
104.0 104.4 82.0 83.9
104.2 104,8 83,1 82.0

E I04.0 104,5 H-'TG'_.:83,0L-diT,_:82.0
.3 .2 FORMAL:D3.1

I03.8 104,2
]03.8 104,0
104.2 I04,6 83.0 83.0

J331a 104.0 I04.4 82.0 84.0
]04.0 104.2 82.8 82.9.
103.8 104.4 82.5 84.6
105.2 105,0 82.5 82.6
103.8 103.8 83,0 84.2

104.1 104.3 _:83.5 LO:'h82.7
o .5 .4 FORM_,L:83.S

103.4 104.0 83.0 82.0
104.0 104.2 81,7 82.5

F7B 103.8 104,4 82.4 81.0
104.0 104.2 81.8 83.1
104.8 104.8 82,8 82,5
104.8 104.8 82.0 84.1

104.1 104.4 H-_:83.0 LO_-'-T:81.8
o .6 .3 FORMAL:88,9

REALTIMESLH RECORDEDSONY

PassBy, 89.6 89,6
CommonMicrophone 84.3 85.0
Position 88,0 87,2

H-42



TABLE L

EAR LEVEL MOTORCYCLE NOISE - SOUIIDLEVELS ROUNDED TO NEAREST dBA

Bike No. J331a F-76 * 2ndHax 35moh 55mDh 55 Coast Helmet Notesp

704 99 94 lOB I04

705 lO2 I06 R SeeTable6
99t R
97g R

710 I02 I07 R
710A 107 R

712 96 93 B 97 @ 7100 rpm
g6 t B Idleor 2nd gear
95 g B cruise

718 97 a R
95v R
94 I02 95 0

719 I02 95 92 90 B

720 97 94 99 lO0 B

721 lO0 94 lO0 I02 B

722 97 g 9B 93 97 B

723 109 lOB t llO 96 B 97 @ 5500rpm
B or 0

725 I04 I04 I05 lOl B
I02t B

IO7 lOB R
725R I02 t R See table6

lO0g 107 I01 R

730 I02 96 I05 97 R See table6
99 t
lO0 v

731 97 96 t R See table6

B • bluehelmet,R = red helmet,0 = barehead
•= = F76a,tach;g • F76a,gate;v = F76avariation
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TABLE M

EAR LEVELMOTORCYCLENOISEDURIHGIMl TESTS

LeftLalo, _ EarLa _ RightLalo, Type

Bike730,NoHelmet 94 102.6 96,5 IMIC
94.6 102.8 97 I_IIC

94.3 102.8 96,5 IrllC

B I/2 6

93 102.6 95,5 II,llE

93.5 102.6 96.5 II|IE

94 102,8 97 IhIlE

9 B I/2

Bike710A,NoHelmet 97 ,98,8 95.7 I_IIC

97.7 98.6 96.6 IIllC

97.2 98.6 95.B IMI C

1 I/2 2 I/2

91 95.0 91 IMIE

89 92.8 88 IMIE

91.6 95.2 91 IMIE

4 4 1/2

4350rpm, idle 87
4350 rpm,idle+ talk 96

Bike731,Red Helmet 95.0 I01.8 94,7 IMI C
93.6 I01,Z 93.6 IMI C

94.6 101.8 94,6 IMI C

7 7 I18

95.2 I01,8 95.7 IMIE

94.5 I01.2 94,2 IMIE

96.0 lOI.4 96.2 IMlE

6 6
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TABLE p

EAR LEVEL MOTORCYCLE NOISE DURItJBDYt_OHETER TESTS

B,fketlo,703, Blue Helmet

RPH TORQUE 50' La Ear La AdBA
(2nd gear) Equiv,

5400 27 78 I/2 99 20 I/2

5400 27 7B I/2 100 2} }/a

5400 27 78 ]/2 99 ]/2 2]

5400 17 77 96 19

5400 ll 76 I/2 95 ]8 ]/2

4200 24 76 97 ]/2 27 7/2

i 4200 20 73 ]/2 93 20 ]/2

i 4200 13 72 gO I/2 ]B 7/2

C
5400 21 79 1/2 99 1/2 20

1

; Rider's Voice " 90-]00 ,

" flax ) 02

" Shout (_;ar_J_ 7]8

H-46
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TABLE Q

WIND EFFECTS AND VOICE LEVELS

Travel

D (Downwind) Direction _ U (Upwind)
Wind irection

2mph

BikeNo. Test Upwind Downwind Voice/Comments

703 Dyne -- -- 90-100/Talk

703 Dyne .... 102/LoudVoice

703 Dyne .... ll8/Sbou_

705 J331a I05.8 101.6 --

705 F76 108.1 I06.4 --

70B F76at 104.6 99.2 --

705 F76ag I05.3 96.8 --

710 Idle -- -- 96/TalkMax

72B F76at 95.5 93.4 IO4/VoiceCue
730 5Bmph 97 92 --

coast

731 O331a 98.7 96.7 gS.4/Horn
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APPEIIOIX

IMI TEST PROCEDURES

I. IMI-C Test Procedure

Microphone Location: Two microphones, each located lO ft. from the

center of the vehicle, 9 inches above the ground surface, perpendicular

to the vehicle centerlina at a point midway between the front and rear

wheels.

Operation of Vehicle: Stabilize the engine rpm at 50% of max. rated

rpm, then open the throttle fully and as rapidly as possible; initiate

rapid and full closure of the throttle when the tachometer needle is

observed passing through the F76a closing rbm.

Readings: Three sound level readings [dBA, fast response) within 2 dB

shall be obtained. The final tachometer reading corresponding with

each sound level measurement shall also be recorded.

2. INI-E Test Procedure

MicrophoneLocation: Same as [MI-C

Operationof Vehicle: Stabilize the engine rpm at SDO to IODO rpm

above idle (such that the engine will respond without hesitation to

rapid throttle opening), then open the throttle fully and as rabidly

as possible; initiate rapid and full closure of the throttle when

the tachometerneedle i_ observed passing through an rpm equal to

the F76a rpm minus 15_ of the F76a rpm.

Readings: Same as II_I-C

3. IMI-CSO Test Procedure

Same as I_II-Dexcept for microphone location; the microphones are

located four feet above the ground, 50 ft. to the side and 25 ft.

aft of the front of the vehicle, thereby duplicating the vehicle/

microphone relationship of the P76a test.
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4. IMI by lqnition Disable

Same as the above IMI tests except that closing rpm is effected

automatically by ignition disable, pre-aet at the specified rpm.

The throttle should be closed promptly after ignition disable to

avoid backfire.
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APPENDIX I

REFINEMENT OF MOTORCYCLE TESTING PROCEDURE



1 I[¢I'ROI)UCrlO',_

The F-76a Lest procedure was developed by EPA and its con-

tractol's with initial inputs from concerned state and m_nufacturer
representatives. The first draft of this procedure specified testing
all motorcycles at 75% of maximum rated }_M. EPA conducted a testing

program using this draft procedure (in addition to J-33]a) to build a
data base on this measurement methodology. During the course of that

testing prairie several ;motorcycle models were also tested at closing
RPMS different from the specifics] 75% (Table C-12) . It was apparent
from the data gathered that a constant 75% of maximLun rated RPM would

represent an unfair comparison of large and small motorcycles if the
full-throttle-constant microphone distance concepts were retained.
Accordingly, a sliding scale of closing RPMS was developed based on
those motorcycles tested at sDre than one closing RPM. In the absence
of other information, the J-331a test was felt to represent a fair

comparison of large and ._nall motorcycles so the sliding scale was
developed to _'eflect that comparison. Further, sound levels comparable
to J-331a values would allow consideration of standards in faniliar
terms.

The sliding scale developed was, h_'lever, using interpolated
and extrapolated data so edditional data were required Imth using the

F-76a as drafted and on variations thereof should the sliding scale
need refinement. Another area where additional data was desirable was

the phenomenon of tachometer lag and its effect on sound level readings.
The testing program described in Appendix IIwas intended to address
these and other issues.

2 TACIIOI,IETER SPECIFICATION

The information developed in that program sho_,,,edthat tach-
ometer lag was indeed a serious consideration with unequal impact on

differenL motorcycle models. A_erican and European motorcycle tach-
ometers generally showed little lag under t2_eF-76a test. Certain

Japanese models, however, displayed either a great deal of lag or
showed a particular sensitivity to small anDuuts of lag. As the data
used in developing F-76a was largely based on measurements of Jap-
anese motorcycles using vehicle tachometers it is clear that adjust-

meat to F-76a's sliding scale %_uld be necessary if engine speed
measurement systems other than vehicle tachometers were to be allowed.

D
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If the lag phcno;_nor] affected nll motorcycle models cgually,
requiring the use of _,ehicle tachometers could be considered. Since

that is not the case, the refinement of [.'-76asFecifically allows the
use of other tachometers or other engine speed measurement s'..'stems.
Indirect engine speed measurement systems have shown the potential for

eliminating "lag" as it is associated with tachometers.

Indirect engine speed measurement systems arc sometJ.'_escum-

bersome to:_sot:up, however, so it is not felt advantageous to require

by specification that indirect systems be used when very fast reacting
tachometers arc available. Listed in Ap[:endix H are several mechanical

and electrical tachometers, both a_alog and digital, which display very

low dynamic _espouse lag. In the interest of test simplicity, the
refine<] procedure allows use of any tachometer which meets a certain
dynamic response characteristic. Absolute dynamic response character-

istic specifications have not yet been ex_)lored by EPA so the specifi-
cation in the refined procedure is spelled out in terms of the maximum

allowable lag on a sl'_oific motorcycleat the closing conditions during
the test. This is not an ideal specification and attempts to improve
it will be n_de.

The "window" of allowable tachometer lag sl_ould be small enough
that tacilometor characteristics will not materially affect sound level

readings, yet be large enough to allow use of currently available fast
responding tachometers. The specification in the refined procedure
allows use of any tachometer that does not lag actual engine speed by
more than three percentage points of maximum rated RPM when closing
RPM under the specified methodology is indicated. It appears that this

specification CaD be met for virtually all motorcycles tested by one
or several of the tachometers mentioned in Appendix |;. Several vehicle
tachometers meet the sF2cificatien although many Japanese vehicle tacho-

meters display more. than six percentage point lag and hence could not be
used.

Figures I-l, I-2, and I-3 display the sound levels of the

motorcycles tested in this recent program as a function of closing RPM.
For most motorcycles, there are four points plotted: Baseline sound
level (zero) at observed closing RPM (vehicle tachometer - baseline

zero); a higher sound level (relative to baseline) at some higher closing
RPM (observed, vehicle tachometer); a lower sound level (relative to
baseline) at some lower closing RPM (observed, vehicle tachometer); and
a lower sound level (relative to baseline) at some lower closing RPM

(_ndicated, indirect engine measurement system). From these figures

It is apparent that a three [_rcentage point lag translates into a
0°6-8.7 dB(A) difference for ||reststreet motorcycles tested, 0.5 dB(A)

for most combination motorcycles tested, and 0.3 dB(A) for most off-
road motorcycles tested.
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3 SPECIFICATION OF C[DSING RPM

Since indirect or fast-responding tachometers are required to
be used in the refined procedure as mentioned above, the s.[._eification
of closing RPMs must be adjusted from the draft F-76a ploeedLIre for that
reason alone.

The recent program gave EPA the first direct data on motorcycle
souhd levels measured under F-76a. In addition, manufacturers have

supplied EPA wiH_ additional F-76a data for certain of their models.
Examination of these data indicates that .further changes to the closing
RPM specification would improve the large motorcycle/small motorcycle

Comparison relative to the comparison inherent in J-331a.

Figure I-4 plots EPA and manufacturer data on F-76a (indirect

engine speed measurement system) relative to J-331a as a function of
engine displacement. This figure indicates that the average of F-76a

values of the large motorcycles plotted exceeds J-331a values by several
riB(A). The average of the sound leve]s of _-mall motorcycles, however,
are below J-331a by several dB(A). To correct this situation the sliding

scale of closing RPHs has been revised. The end points of 90% and 60% of
maxim_ rated RPM for small and large motorcycles have been raised and

lowered 5 percentage points, respectively. Four hundred ec motorcycles,
which were specified to be tested at 75% of maximum rated RPM (observed,
vehicle tachometer - or approximately 80% indicated, indirect engine
measurement system, for most motorcycles), are specified to be tested

at 77% of maximum rated RPM (with allowance for an up-to-three percen-
tage point increase in actual engine speed .due to allowable tachometer

lag). Figure I-5 shows the revised closing RPM chart.

The variation of sound ]evel with engine speed measured dur-
ing the testing program can be used to determine the comparisons with

J-331a that would be expected with this revised specification. Table
I-i shows this comparison for all street and combination motorcycles
tested. Off-toad motorcycles showed such insensitivity to engine
speed that they are not included.
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Table I-i

pROPOSED PROCEDURE/J-331aCOMPARIRON

F-76a/ J-331a/
Revised Revised
Procedure Procedure

Motorcycle J-331a F-76a Diffel_ence Difference DiffeL-ence

Model (dB(A)) (dB(A)) (dB(A)) ,,(dB(A))* (dR(A))

(Street)

Kama_aki KZ 1000 77.2 78.4 +1.2 -i.0 +0.2
Honda GL 1000 76.0 77.1 +1.1 -1.0 -0.4
Hol_da CB 750K 78.4 78.5 +0.1 -1.75 -].6
H-D FL[]1200 82.0 83.2 +1.2 -2.5 -1.3
II-D FXE 1200 83.7 83.2 -0.5 -I.0 -1.5
H-D XL 1000 02.3 81.'] -0.6 -2.0 -2.6
_MW R 100/7 82.1 80.4 -1.7 -].5 -3.2
Kalmsaki KZ 650 77.9 77.1 -0.8 -0.5 -1.3
Yamaha XS650 82.8 84.0 +1.2 -0.5 +0.7
Suzuki GS 550 78.5 79.4 +0.9 -0- +0.9
Suzuki GS400 79.4 78.6 -0.8 +1.0 +0.2
Ka_;as[_i KZ 400 78.9 80.2 +1.3 +1.5 +2.8
Suzuki GT 388 84.6 84.7 +0.i +1.5 +1.6

(Coli_ination)

Yamaha XT 500 79.7 76.6 -3.1 +0.2 -2.9
Honda XL350 80.8 75.1 -5.7 +2.5 -3.2
Suzuki TS 400 84.6 02.5 -2.1 +1.0 -i.I
Yalm%ha DT 258 83.5 82.4 -1.9 +1.0 -0.9
Kamusaki KE 250 80.9 77.0 -3.9 42.0 -1.9
||-D SX175 83.5 82.1 -1.4 +2.5 +0.9
Yamaha DT i00 79.4 78.6 -0.8 +0.5 -0.3

*Translationfor each m_del based on data displayed in Figures I-l, 2, and 3.
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