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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO

member bodies). The work of preparing International Standards is normally carried out

through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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tee responsible for this document is ISO/TC:149, Cycles, Subcommittee SC 1, Cycles and
tsemblies.

edition cancels and replaces the first edition (ISO 11243:1994), which has been technically
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Introduction

This International Standard has been developed in response to demand throughout the world, and the
aim has been to ensure that luggage carrier manufactured in compliance with it will be as safe as is
practically possible. The tests have been designed to ensure the strength and durability of the luggage
carrier, demanding high quality throughout and consideration of safety aspects from the design stage
onwards.

The scope has been limited to safety considerations and has specifically avoided standardization of
components.
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INTERNATIONAL STANDARD

ISO 11243:2016(E)

Cycles — Luggage carriers for bicycles — Requirements
and test methods

1 Scope

This International Standard specifies safety and performance requirements for the design and testing

CgAage CATTIErS terded for mourmting {witir or withrout toot)above and adjacemnt to_the wheels of

of lu
cycld
This
bask

Toy
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s and lays down guide lines for instructions on the use and care of such luggage carrie

International Standard does not apply to removable luggage (for example,-handle
pts that are not permanently attached).

I's.

bar bags or

farrier intended to be mounted on bicycles for young children in therscope of ISO 8098 are not

red by this International Standard.

2 Normative references

Ther]

3
For t

3.1

cycle

vehid
pers

3.2
lugg
devi
adjad
front
child|

3.3

lugg
flat 1

whic|

e are no normative references cited in this document.

Terms and definitions

he purposes of this document, the following terims and definitions apply.

le that has at least two wheels and"is propelled solely or mainly by the muscular e
bn on that vehicle, in particular by yeans of pedals

hge carrier

e, including containers(such as baskets, that is mounted and permanently attached a
ent to the rear wheél(s) (in the case of a rear luggage carrier) or front wheel(s) (in t
luggage carrier)-of’a cycle and that is exclusively designed for carrying luggage or
-seats

hge carrier platform
art of the luggage carrier (3.2) upon which loads may be placed or fixed, or the flat 4
h pannhiers may be hung, or the bottom part of a container

hergy of the

bove and/or
he case of a
children in

op rail from

Note

3.4

I'to entry: I'he bottom part ol a container, ior example a basket.

luggage carrier platform length

maximum overall length of the luggage carrier platform (3.3)

3.5

visible crack
crack which results from a test, wherein that crack is visible to the naked eye

3.6

fracture
unintentional separation into two or more parts
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carrier with a part intended for containing a toy of a maximum weight of 1 kg

3.8
integrated

frame luggage carrier

luggage carrier (3.2) which is permanently attached

Note 1 to entry: Luggage carrier welded to the frame.

3.9
normal rea

carrier

rear carrier

3.10

frame-mounted beam carrier

rear carrier

Note 1 to en
bicycle framd

3.11

seat-postm
rear carrier
fixings to th

3.12
above whed
front carrie

3.13
low-load fr
front carrie

of rails (fron which the panniers hang), one-each side of the wheel and not more than 200 mm 4

the lower pd

3.14

front mounfted container

container sy
and that is ¢

3.15

maximum load capacity.

maximum Id

Note 1 to en|
transportatig

Note 2 to entr

3.16

supported by fixings to the bicycle frame close to the rear wheel axle

that is structurally a cantilever, fixed to the bicycle frame in front and/or abeve'the rear y

ry: It may also be fixed to the seat post, in addition to the frame, but recejves ho support fro
near to the axle of the rear wheel.

ounted beam carrier
that is structurally a cantilever, fixed to the seat post-0f the bicycle without addit]
e frame

] front carrier
 with a platform upon which loads can be placed above the front wheel

bnt carrier
" that is exclusively designed for carryring a pair of panniers, where the “platform” is g

ints of attachment of the carriernear to the axle of the front wheel

ch as a basket that isThounted and permanently attached above the front wheel of a bi
xclusively designed-for carrying luggage

ad that can'be carried dependent upon the class of luggage carrier

[ry;¢For-load under 27 kg, the mark will warn the user that the product is not suitable fd
nrof a child seat.

vheel

m the

ional

pair
bove

cycle

r the

y: Maximum load is defined in Table 1.

electrically power assisted cycle

EPAC

cycle, equipped with pedals and an auxiliary electric motor, which cannot be propelled exclusively by
means of this auxiliary electric motor, except in the start-up assistance mode

4 C(Classification

The manufacturer shall classify the carrier with the maximum load capacity for which it is intended,
taking into consideration any restrictions laid down in Table 1.
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If the carrier is intended to carry a child seat, designed to clamp onto the platform of a normal rear
luggage carrier and classified for 9 kg to 22 kg (see EN 14344), the maximum load capacity of the
luggage carrier shall be at least 27 kg.

In Table 1, the maximum limit (if any) for the load capacity is indicated for each type of luggage carrier
that falls within the scope of this International Standard. The applicable requirements and test methods
differ according to the type and maximum load capacity.

Table 1 — Maximum load capacity for the types of luggage carrier

ecarly S N Front-mounted

Typeof Rearluggage-earriers—————Frontluggage-earriers Dntainer

! 185ag€e Beam

farmer Normal Seat post- Frame- Above wheel | Low-lpad

mounted mounted
Mpximum
load capacity, no limit 10 27 10 18 10
kg

NOTE 1 For transporting heavier load, the maximum load specified in Table 1 can be exceeded provided tH
sustdin such load.

NOTE 2 Maximum load capacity does not include the battery weight if so equipped.

at the bicycle

NOTH

5

5.1

In general, for static and fatigue tests, each type of test shall be conducted on a new test s
only
sequpnce of testing in the order: fatigué tests, static tests.

In the strength tests, all comporients shall be in the fully-finished condition.
The test frequency shall be stated in all fatigue test reports.

The
the lnggage carrier,manufacturer’s specifications.

The lJuggage carrier shall be tested with all accessories provided (e.g. lock, pumps, etc.).

For lliggagescarrier intended to be fitted on an EPAC and designed to include a battery, the
perfy

Fori

Requirements and test methods

Examples of carrier configurations are shown in Annex C.

General

one test sample is available, it is pérmiissible to conduct all of the tests on the same samnj

uggage carrier shalllbe tested using the connecting interface position(s) and type(s)

rméd(with the maximum battery load [see 6.1 b)] in addition to the mass defined in CI

hmple, but if
ple with the

hccording to

test shall be
ause 4.

R =l WY
dlilu O.1U.

NoJ

- 11 : AR | 1 Pl e W =
ILCEIdICU TUS5d5C LAITITT, dIT LIdUSTS dpPpPly CALCPL J.0, J.

5.2 Tolerances

Unless otherwise stated, the following tolerances shall be used:

all forces shall have an accuracy of 0/+5 %;

all masses shall have an accuracy of +1 %;

all dimensions shall have an accuracy of +1 mm;

all time measurements shall have an accuracy of +1 s;

all angles shall have an accuracy of +1°;
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— all frequencies and linear stroke shall have an accuracy of +5 %.

5.3 Sharp edges

Exposed edges that could come into contact with the rider’s or a transported person’s hands, legs, etc.,
during normal riding or normal handling and normal maintenance shall be neither sharp nor designed
such that injuries can arise when the bicycle is used correctly. Spring ends shall be rounded or fitted
with protective caps.

5.4 Security of safety-related fasteners

5.4.1 Sectirity of screws

Any screws used in the internal assembly of the luggage carrier shall be provided with suitable lo¢king
devices, for pxample, lock-washers, lock-nuts or stiff nuts.

5.4.2 Minimum breaking torque

The minimuym breaking torque of screws for the fastening of the luggage carrier to the cycle shall be at
least 50 % greater than the manufacturer’s recommended tightening torque;

NOTE Fdr example, mechanical and physical properties of bolts are specified in 1ISO 898-1.[1]

5.4.3 Fixation elements

Fixation elements to the bicycle are not covered by this International Standard unless provided by the
luggage carfier manufacturer. In this case, fixation elements shall be used during testing.

5.5 Crack detection methods

Standardizgd methods may be used to emphasize the presence of cracks where visible cracks are
specified as|criteria of failure in tests specified'in this International Standard.

NOTE Far example, suitable dye-penetrant methods are specified in ISO 3452-1, ISO 3452-2, ISO 3452-B and
1SO 3452-4.[21[3][4][3]

5.6 Dimensions
The dimensjons of luggage carriers are not specified, except as follows.

Normal rear luggage earriers to which a child-seat could be attached (see Clause 4) shall have a luggage-
carrier platform width of 175 mm maximum.

5.7 Protllusions

This requirement is intended to address the hazards associated with the users of bicycles falling on
projections or rigid components on a bicycle, possibly causing internal injury or skin puncture.

A screw thread that is an exposed protrusion shall be limited to a protrusion length of one major
diameter of the screw beyond the internally threaded mating part.

5.8 Assembly

When attached to a fixture resembling a bicycle (or attached to a bicycle) and if necessary assembled
in accordance with the luggage carrier manufacturer’s instructions, the luggage carrier parts shall be
firmly joined and fixed using the fixing devices provided or specified by the manufacturer.

4 © IS0 2016 - All rights reserved
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5.9 Rear luggage carriers — Provision for lighting

The rear aspect of any rear luggage carrier not equipped with an integral rear lamp and reflector can
be equipped with a bracket or brackets, either as an integral part or separate accessory (or accessories)
to allow the fitting of a rear lamp and reflector.

When this requirement is satisfied by the provision of separate accessories, these accessories should be
included when the luggage carrier is sold.

5.10 Strength under high and low temperature

5.10{1 General

The requirements in 5.10.2 apply only to carriers of plastics or metal and plastics.

5.10{2 Requirement

Wheh tested by the method described in 5.10.3 and 5.10.4, there shall beno fractures or visible cracks
in any part of the luggage carrier, or any distortion which affects the function or safety of|the luggage
carrier.

5.10}3 High temperature test — Test method

Stor¢ the luggage carrier for 4 h + 1 h in a chamber at a.temperature of 65 °C + 5 °C. Remove and
immediately examine the luggage carrier to check if therequirements in 5.10.2 are fulfilled.

5.10{4 Low temperature test — Test method

Stor¢ the luggage carrier for 4 h + 1 h in a_chamber at a temperature of -20 °C £ 1 °C. [Remove the
luggage carrier from the chamber and within-15 s, drop the carrier from a height of 1 m onfo a smooth,
levelf concrete floor. Drop the luggage edrrier in such a way that the side hits the floor (the luggage
carrier is in horizontal position). Imntediately examine the luggage carrier to check if the r¢quirements
in 5.10.2 are fulfilled.

5.11 Dynamic load tests

5.11{1 Requirement

Whep tested by the\methods described in 5.11.2, 5.11.3 and 5.11.4, there shall be no fractures or visible
cracks in any pagstoof the luggage carrier. If the carrier is made of plastics or metal and plastics, it shall
be sybmitted‘to the tests in 5.10 before being tested according to 5.11, 5.12 and 5.13.

5.11{2 General test method

Secure the luggage carrier to a rigid fixture which resembles the part of the bicycle to which the
luggage carrier is designed to fit, using the fastening devices and screws supplied or specified by the
manufacturer. The orientation of the fixture shall be adjusted so that the luggage-carrier platform
becomes horizontal with any adjustable means of luggage carrier attachment fully extended. If other
adjustments are possible, they shall be made so that the luggage carrier is attached to the rig in a way
that resembles the most onerous situation that can occur in practice.

Tighten the fasteners used to mount the luggage carrier with the torque recommended by the
manufacturer.

The clamping shall not deform the tube or platform.

© IS0 2016 - All rights reserved 5
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Attach a mass equal to the maximum load capacity stated by the manufacturer.

For luggage carriers with a platform, a weight or weights shall be evenly distributed on more than

70 % area of the top surface of the carrier platform, at a distance, D, measured from the rear of the rear
luggage-carrier platform, or from the front of a front luggage-carrier platform, as given in 5.11.3 or
5.11.4 and is illustrated in Figure 1. The centre of mass of this weight shall coincide with this position
and also lie within 40 mm of the centreline of the top of the platform. The total width of this weight
shall not exceed the luggage-carrier platform width by more than 100 mm. A weight or weights shall

be attac

hed by the manufacturer’s recommended methods such as luggage strap or straps.

For front-mounted container (within the Scope), fill with balls of which 40 mm #* 0,5 mm diameter

and 24 g
by a filn}

For low|
accordi
no con
balance]

For the
oftheb

P | ralad £, 1 Llolla) 3] L £l l < 1k Thaol pn
b LU § S VVUlsllL \_lUl CAClllllJlC oquaou LICllle UuIiitir 1 Cabllllls LT 1Udu LCllJClLlL_y- I'1IICc 1vduals oty

L to avoid moving during dynamic test.

g to the manufacturer specification, separate weights shall be attached on.each side
ecting bar. Each mass shall equal half the rated capacity. This can be arranged with
d pairs of weights, one pair clamped around each top rail.

seat-post mounting luggage carriers, secure to a rigid fixture which-resembles the seat]
cycle to which the luggage carrier is designed to fit, using the fastening devices and sc

supplied or specified by the manufacturer (see examples in Figure 2),

If the lugga
200g+104
shall be locg

NOTE 1
purpose.

A

Vibrate the
and 5.11.4,
before the s

If the natur

be carrier is equipped with brackets for the fastening ¢f lamps and reflectors (see j
mass shall be attached to the bracket(s) during the test. The centre of gravity of this
ted 20 mm to the rear of the vertical mounting surface’

block with dimensions as shown in Figure 3 and with a total weight of 200 g is suitable fa

uggage carrier with a sinusoidal motion, according to each set of conditions given in 5§
for the specified number of cycles. Or if'it is apparent that the luggage carrier has f
becified number of cycles is completed, the test shall be stopped at that point.

hl vibration frequency of the luggage carrier corresponds to the frequency of the te

that resonance occurs, the frequency shall.be reduced by 10 % and the amplitude increased by 23

The machin
inertial effe

e should reach the required frequency progressively in order to avoid any overload d
o

pical test configufation is shown in Annex A.

ngitudinal dyatamic load test method is specified in Annex B.

ured

load front luggage carriers and low-load rear luggage carriers with special attachments

with
two

Lpost
rews

.9) a
mass

r the

1.3
hiled

bt, SO
0.

e to

NOTE2 Ty
NOTE3  Ld
6
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Dimensions in millimetres

2 L
\VA/_L\~’/ | D
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\ 77 // R
o |
<50 | \ i |
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|
L
|
I
Ll 5
b
Ll
L1
| [
M
i
R ) f

A 4rc

D  distance measured from the rear of the rear luggage-carrier platform or from the front of a f
darrier platform

L lpggage carrier platform length
R 1fadius
S dtroke

Figure 1 — Dynamic test

ront luggage-
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Dimensions in millimetres

ov>

Key

D  distance|measured from the rear of the rear luggage-carrier platform or from the front of a front luggage-
carrier platform

L luggage ¢arrier platform length
R radius

Figure 2 — Dynamictest (seat-post mounting carrier)

Dimensions in millimetres

70

e

Figure 3 — Examples of test block dimensions for lamp-bracket test
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5.11.3 Vertical test method

Attach the mass(es) at a position D = L/2 as shown in Figure 1 and vibrate the luggage carrier vertically
at a frequency of 7 Hz through a total stroke of S mm for 100 000 cycles. See Table 2 for values of S.

5.11.4 Lateral test method

Attach the mass at a position D = 100 mm as shown in Figure 1 and vibrate the luggage carrier laterally
at 1 Hz, by swinging it from side to side, through a total arc of A° about a horizontal longitudinal axis at
a distance R measured below the luggage-carrier platform, for 100 000 cycles. See Table 2 for values of
A and R. If the luggage carrier is dedicated to a specific size of bicycle (see user’s manual), the radius, R,
takeJ\ for the tests shall be measured on the bicycle.

Table 2 — Arc (4) and radius (R) for vertical dynamic test and stroke (S) for lateral dynamic test
. Rear luggage-carrier Front luggage-carrier
Type of luggage carrier
All types Above wheel | Low-load
Arc, A
10 15
degrees
Radius, R
750 55D
mm
Stroke, S
10 15
mm

5.12 Static load test — Vertical load

5.12{1 Requirements

Wheh tested by the method described in 5.12.2, the permanent deformation of the luggage carrier,
meagured at the point of application of the load after the removal of the load, shall not excegd 5 mm.

5.12|2 Test method

Secufe the luggage carrier<to a rigid fixture with the platform horizontal and any adjustalple means of
attadhment fully extended;as described in 5.11.2.

Apply a load by means’of a rigid cylinder, diameter 110 mm, positioned transversely upon the luggage-
carrier platform either

a) atthe mid-point of the luggage-carrier platform, or

b) 4Jta’distance, D, of notless than 50 mm, measured from the rear of the rear luggage-carrier platform,

orfrom the front of a front luggage-carrier platform, chosen to produce the greatest deflection (see
examples in Figure 4).

Apply a load equal to three times the rated capacity of the luggage carrier for 1 min.

Measure the permanent deformation at the point of application of the load.

© IS0 2016 - All rights reserved 9
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Dimensions in millimetres

Key
L luggage ¢arrier platform length

Figure 4 — Typical arrangement for vertical load test

5.13 Stati¢ load test — Lateral load

5.13.1 Retluirement
When tested using the method des¢ribed in 5.13.2,

a) the maximum lateral deformation under load measured at the load application point shall not
exceed the value given.in Table 3, and

b) the lateral permanent deformation of the luggage carrier, measured at the point of applicatipn of
the load after removal of the load, shall not exceed 5 mm.

NOTE Fqr seat-post mounted luggage carrier, rotation of the product is considered as deformation.

5.13.2 Test method

Secure the luggage carrier to a rigid fixture with the platform horizontal and any adjustable means of
attachment fully extended, as described in 5.11.2.

Apply a lateral force, F, equal to the rated capacity of the luggage carrier (for example, for maximum
load capacity 18 kg, use F = 180 N) for 1 min to the side of the luggage-carrier platform as shown in
Figure 5, or two forces each equal to half this force (F/2) to each side of the platform as specified in
Table 4 for low-load carriers and as shown in Figure 6.

The application of the force shall be carried out as follows:

a) apply a lateral force, F, equal to 20 % of the rated capacity of the luggage carrier for 10 s in one
direction;

10 © IS0 2016 - All rights reserved
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b) apply a lateral force, F, equal to 20 % of the rated capacity of the luggage carrier for 10 s in the

opposite direction as in a);

c) apply once, in the same direction as in a), a lateral force equal to 100 % of the rated capacity of

the luggage carrier and measure the deformation during the application of the load and after the
release of the load.

The test can produce plastic deformation in the material and shall not be repeated on the same luggage
carrier.

Table 3 — Maximum lateral deformation

Type of luggage carrier| Rear luggage car- Front luggage carrier
rier
All types Above wheel Low-load
Maximum
deformation 15 10
mm
Table 4 — Requirements for lateral staticload test
. Rear luggage carrier Front luggage carrier
Type of luggage carrier
All types Above wheel Low-load
Force applied All on one side of the luggage carrier Half (F72) on each side of
luggage-carrier platform
Pont of appllqatlon and >0 mm from rear of 50 mm from front of luggage-carrier glatform
deflection luggage-carrier platform
Dimensions in millimetres
50
’<—>
F
— 1
N
Key

1 deflection

Figure 5 — Lateral load test with load F

© IS0 2016 - All rights reserved 11
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Key
1

6

6.1
The

a)
b)

‘)
d)

e)

F/2

connecti

Marki

Fr2

\

bn element luggage carrier/bicycle

Figure 6 — Lateral load test of low-load front carrier with load F/2

ng

Requjirements

luggage
the may

if appli
manufa

the nan

the nun

carrier shall be visibly and\durably marked with the following:
imum load capacity ifitkilograms;

fable, the maximum load of the battery in kilograms as defined by the luggage c4
Cturer;

e of the manufacturer or the manufacturer’s representative;

ber,of-this International Standard, i.e. ISO 11243:2016;

the trad

rrier

emark, model and production batch number or reference.

6.2 Durability test

6.2.1 Requirements

When tested by the method described in 6.2.2, the marking shall remain easily legible. It shall not be
easily possible to remove any label nor shall any label shows any sign of curling or shrivelling.

6.2.2 Test method

Rub the marking by hand for 15 s with a piece of cloth soaked in water and again for 15 s with a piece of
cloth soaked in petroleum spirit.

12
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7 Instructions

If a luggage carrier is sold as an accessory, it shall be provided with a set of instructions containing
information on items a) to o) below. If the luggage carrier is sold already mounted on a cycle, information
on items b) to o) below shall be included in the instructions for the cycle (unless the same information is
supplied in a separate set of instructions).

a) Warning to the buyer to check that the geometric data and the strength of the bicycle, on which the
carrier is to be mounted, are compatible with the luggage carrier specifications.

b) How and where the luggage carrier is to be attached to the bicycle with recommended tightening

oree—-o R g e—SBH 61 6 TeSe S 8- 2, geometry,
trength)

c¢) Maximum load capacity of the carrier, i.e. the maximum load for which the' luggage carrier is
designed and whether or not it is suitable for the attachment of a child-seat.

d) Instruction that the permissible load of the bicycle should not be exceeded:

e) Instruction that the fasteners are to be secured and checked frequently.

f) arning that luggage can only be safely carried on the carrier.

g) arning to the buyer not to modify the luggage carrier.

h) Advice as to whether or not the luggage carrier is designed to pull a trailer.

i) arning to the buyer that the bicycle may behave-differently (particularly with regard to steering
and braking) when the luggage carrier is loaded.

i) arning to the buyer to ensure that any luggage or child-seat feature fitted to the lugpgage carrier
is securely fitted in accordance with theymanufacturer’s instructions and that there are no loose
§traps that can get caught in the wheel.

k) Advice to the buyer regarding the positioning of reflectors and lamps such that these are not
¢bscured when luggage is attached to the luggage carrier.

1)  Advice to distribute luggage)evenly between the two sides of the luggage carrier.

m) Maximum compatible€ wheel size and tyre for the luggage carrier.

n) Information confaining the name and address of the manufacturer, importer or regresentative,
jrademark, medel and production batch number or reference.

o) Information’ on the type(s) of bicycles for which the luggage carriers are intended] unless the
productissold as part of the bicycle and already attached to it.

Any ¢therrelevantinformation may be included in the instructions at the discretion of the mpanufacturer.

8 Testreport
The test report shall include the following information:
— the type and maximum load capacity of the sample;

— the type of fixture (bike or dummy) used for dynamic and static tests.
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Annex A
(informative)

Typical test configuration

Figure A.1 shows suggested mounting of carriers using additional stays.

For vertical ongitudinal, and Iateral testing, 1I exchangeable mounting means are used like uble

stays or single-fender mounting stays, the lateral test bench and the mounting on the vertical test-Hench
should use the same geometry.

Dimensions-in millimetres

—
<

» 2
S
v .
1 Ol//?/ ~
e '560

_ — —

A
g

Key

1 mounting point on the test bench

2 mounting point on the carrier

3 middle of the platform

D distance measured from the rear of the rear luggage-carrier platform or from the front of a front luggage-carrier
platform

H mounting broadness

L luggage-carrier platform length

Figure A.1 — Examples of test bench configurations
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The mounting point on the test bench, Mpb, has a distance of 350 mm from the middle of the platform,
Pm. The line between the point Mpb and Pm and the horizontally aligned platform form an angle of 30°.
This angle may differ from 25° to 35° if the 30° angle is not convenient. If double stays are used, the
mounting broadness, H, shall not be more than 60 mm.
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Annex B
(informative)

Longitudinal dynamic load test

B.1 Requirements

When testetll by the method prescribed in B.3, there should be no fractures or visible cracks inrany

of the lugga
tests in 5.10

B.2 Test

before being tested according to 5.11, 5.12 and 5.13.

bench

be carrier. If the carrier is made of plastics or metal and plastics, it shall be submitted 4

The test bench (see Figure B.1) consists of a rigid structure able to carry theloads deriving fro

accelerated

The structu

carrier.

The linear npovement shall follow a direction of 30° towards the vértical line.

B.3 Longjitudinal test

Attach the 1

e can be moved linearly with a sinusoidal-shaped stroke @f'11,55 mm and a 7/s frequd

hass at the position D = L/2 as shown in Figére B.1 and move the luggage carrier attg

structure lipearly with a sinus shaped stroke of 11,55 mm at a frequency of 7 Hz for 100 000 cycleg

linear move

Figure B.2 s

ment follows a direction of 30° towards'the vertical line.

hows different carriers mountedon'the test bench.

Dimensions in millin

part
o the

h the

ncy.

ched
. The

letres
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