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Foreword

This document (EN 14203:2004) has been prepared by Technical Committee CEN/TC 33 “Doors, windows,
shutters, building hardware and curtain walling”, the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by August 2004, and conflicting national standards shall be withdrawn at
the latest by August 2004.

It is part of a series of standards dealing with blinds and shutters for buildings as defined in EN 12216.

The methods of testing are linked to the performances requirements for internal blinds, external blinds and
shutters, as specified in prEN 13120, prEN 13561 and prEN 13659.

No existing European Standard is superseded.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland
and United Kingdom.
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1 Scope

This European Standard specifies the functional performances of mechanical drive systems with crank handle
for shutters, external blinds and internal blinds and the supply conditions of these systems between blinds and
shutters manufacturers on one hand, and operating systems manufacturers on the other, for the following four
families of use :

— roller shutters

— venetian blinds

— folding arm awnings

— other awnings and blinds

Excluded from this standard are gears with crank handle fitted to power operated products and used as
manual override actuators.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications.
These normative references are cited at the appropriate places in the text, and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply to
this European Standard only when incorporated in it by amendment or revision. For undated references, the
latest edition of the publication referred to applies (including amendments).

EN 12216:2002, Shutters, external blinds, internal blinds - Terminology, glossary and definitions.
prEN 13120, Internal blinds — Performance requirements.

EN 13527, Shutters and blinds - Measurement of operating force - Test methods.

prEN 13561, External blinds — Performance requirements including safety.

prEN 13659, Shutters — Performance requirements including safety.

3 Terms and definitions

For the purposes of this European Standard, the terms and definitions given in EN 12216:2002 and the
following apply.

drive system with a crank handle — Main components (see Figure 1)

they are made up of the :

— gear;

— joint, single or double ;

— drive-shaft ;

— crank, extendable, detachable or not, with or without torque limitation, etc. ;

— operating handle, detachable or not, without curved lower part, articulated, etc. ;
— limit stop systems if they exist, incorporated or not in the gear ;

— crank handle clip.



EN 14203:2004 (E)
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A
6
ﬂ 7
Key
1 Gear 5 Crank (rotation rod)
2  Output 6 Crank handle/operating
3 Input 7 Handle
4 Joint

Figure 1 — Description of a gear with crank handle

4 Characteristic parameters of gear with a crank handle

They are as follows :

a) Nominal torque on the output shaft of the gear, Ms. This feature, expressed in Nm, is guaranteed by the
gear manufacturer through the tests specified in this standard, and for one of the four following families of
products:

— roller shutter ;

— folding arm awning : Ms is then specified by 2 values ;
— venetian blind ;

— other types of awnings and blinds.
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b) Reduction ratio r of the gear:

- N
°N, andr<1 (1)

where

— Ny, is the number of revolutions on the gear output
— N, is the number of revolutions on the gear input

c) Different efficiencies 1, ..., k of the components of the gear,

d) Force Fto be applied to the crank handle for generating the output torque Ms,

F, expressed in N, shall be lower than the maximum values of the operating efforts specified in prEN 13120,
prEN 13561 and prEN 13659.

e) The arm of the crank handle R, expressed in m, with R 0,20 m.

These characteristics are linked by the formula :

FR |- F R
M = ‘ L= )
T T

5 Principle of the tests

Checking the functional properties of the different components after a forced operation test and an endurance
test consisting of cycles, raising and lowering movements, of a nominal load P that corresponds to the
nominal torque Ms given by the gear manufacturer, under the conditions in clause 6.

6 Testrig

6.1 Test rig characteristics

The test rig consists of a cross beam (frame) with width over or equal to 0,9 m and sufficient height to enable
the test load to hang freely during the whole test. The transverse beam and its fixings shall be sufficiently rigid
to withstand the forces and without deformations that could affect the results.

6.2 Gear with crank handle for roller shutter

6.2.1 Test equipment

The transverse beam is made of the roller tube of the smallest diameter D; from the roller tubes specified by
the gear manufacturer in his technical instructions for the tested gear with crank handle.

On that roller tube two drums are fitted with diameter D, = 2,5 x D, respectively located at the 1/3 and at the
2/3 of the cross-beam width (see Figure 2).

The drums shall be wide enough to allow the cords or cables supporting the load to coil round the constant
diameter D..
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6.2.2 Nominal test load
The nominal test load P is determined by the following formula :

2 M
p==""
D,+D,

(N] (3)

where
— Ms, in Nm, is the output torque given by the gear manufacturer

— D, ,in m, is the diameter defined in 6.2.1
— D, ,in m, is the diameter of the coiling cord or cable measured when loaded

P
The test load Pis applied equally (5) to each third of the test rig frame.

The travel of the testing load is 2 m minimum.

Dimensions in m

0,9

20

Figure 2 — Test rig for gear with crank handle for roller shutter

6.3 Gear with crank handle for venetian blinds
6.3.1 Test equipment

The transverse beam is made of a U profile in which the gear to be tested and its bracket can be inserted. The
profile is designed to resist torsions and lateral pressures created during the test (see Figure 3).
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Cords and cables supporting the load coil during the test round a roller tube of diameter D.,.

Diameter D, is equal to the diameter of the circle inscribed in a square, the side of which being equal to the
largest size of the smallest of the brackets specified by the gear manufacturer fit for use with the gear fitted in
the test gear with crank handle, multiplied by the factor 0,6.

6.3.2 Nominal test load

The nominal test load P is applied by means of two elastic devices placed respectively at the 1/3 and 2/3 of
the frame (see Figures 3, 4 and 5).

These devices allow the reaching of a load with a linear variation from 0 to the value P with :
2 M,

P=—-— N 4
D, +D. [N] (4)

where
— Ms, in Nm, is the output torque given by the gear manufacturer
— D, in m, is the diameter as defined in 6.3.1

— D, in m, is the diameter of the coiling cord or cable measured when loaded

The travel of the pulleys is 1 m minimum.

Dimensions in m

i
yC B
5 T sacbian SRR U [ —

|

-.i... 3

1/3 1/3 1.3
= - - - =
—
Y| _

Figure 3 — Test rig of gear with crank handle for venetian blind
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Dimensions in m

FIi 7777777 7ii7i777 FIrriirriiiiriifiy

Key
1 Load=0N
2 Load = P/2 N on each cable

Figure 4 — Half test rig of gear with crank handle for venetian blind
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Key
1 Load value
2  Travel of the pulley in m

Figure 5 — Variation of the load P for testing gear with crank handle for venetian blind

6.4 Gear with crank handle for folding arm awning
6.4.1 General

Gear with crank handle intended to operate a folding arm awning is defined by the following parameters (see
Figure 6).

a) Nominal torque

— Mgy, in Nm, is the output torque, applied during 90% of the travel.
— Msp, in Nm, is the "peak" output torque, applied during 10 % of the travel, needed to unlock the arms.

b) Effort in the crank handle

— Fsn in N, is the maximum value of the effort, needed to operate during 90% of the travel.
— Fsp, in N, is the maximum value of the "peak" effort, during 10 % of the travel, needed to unlock the arms.

[ 3 1
FSP
F
0 l-|—4|-{ - :; .

Key

1 Output value torque
2  Travel of the awning
3  90% of the travel

4  10% of the travel

Figure 6 — Diagram of the variation of the output torque during the operation of a folding arm awning
from the totally extended position

10
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6.4.2 Test equipment

The transverse beam is made of the roller tube of the smallest diameter D, from the roller tube specified by the
gear manufacturer in his technical instructions for the gear with crank handle.

6.4.3 Testloads

The test loads are equally distributed to each third of the test rig frame (see Figure 7 and Figure 8).

Test loads are applied in the following manner :

— a nominal load Py with a total travel of 2 m minimum ;

— an overload (Pp-Py) allowing to simulate the peak of torque applied during the last 0,2 m of the travel of

load Py .

The values Pp and Py are determined using the following formulas :

PN :M—SN IN] (5)
D +D,
2 Mg,
== "S5 IN 6
P D.+D. [N] (6)
where

— Msy, in Nm, is the output torque, given by the gear manufacturer

— Msp, in Nm, is the "peak" output torque, given by the gear manufacturer

— D, in m, is the diameter as defined in 6.2.1

— D, in m, is the diameter of the coiling cord or cable measured when loaded

Fsn and Fsp, in N, are the operating efforts to be applied to the crank handle needed to lift respectively the
load Py and the load P, measured according to EN 13527 on the test rig shown in Figure 7.

11



EN 14203:2004 (E)

Dimensions in m

By
2
i
20 2
a]
B 1 -
' 02 |
¥ [Fp- Py ¥ [Pp- Py
SEE T T i irrrrrrpiy Frri i irriririfiy
Figure 7 — Half test rig of gear with crank handle for folding arm awning
[ 3 1
Fp |------mmmmmemme-
Py .
0 ! 2
Key

1 Load value
2 Travel of load Py

Figure 8 — Variation of the load P (Py , Pp) for testing gear with crank handle of folding arm awning

6.5 Gear with crank handle for other types of awnings and blinds
6.5.1 Test equipment

The transverse beam is made of the roller tube of the smallest diameter D, from the roller tubes specified by
the gear manufacturer in his technical instruction for the gear with crank handle.

6.5.2 Nominal test load
The nominal test load P is determined by the following formula:

P 2 M,
D+D,

[N] ()

12
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where

— Ms, in Nm, is the output torque given by the gear manufacturer
— D, in m, is the diameter as specified in 6.5.1
— D, in m, is the diameter of the coiling cord or cable measured when loaded

The test load P is distributed equally to each third of the test rig frame (see Figure 9).
The travel of the testing load is 2 m minimum.

Dimensions in m

0.9

kS

20

_____ B - T

f

Figure 9 — Test rig of gear with crank handle for other types of awning and blinds

6.6 Installation of the gear

The gear with crank handle is installed according to the manufacturer's installation instructions. The gear is
mounted at one end of the beam (roller tube or U profile). The exit position of the joint makes an angle with the
axis of the crank of :

—30° 2° inthe case of a single universal joint gear (see Figure 10 a) ;
—60° 2° inthe case of a double universal joint gear (see Figure 10 b).

The test motor is set at the end of the crank handle with an adapter so that the shaft of the motor is collinear
with the axis of the crank. The adapter allows the rotation of the operating handles.

The crank is operated :

either in the plane made by the output of the driving axis and the crank, orthogonal to the plane of the
frame (see Figure 11 a) ;

or in the plane making an angle of (45 34 )° with the plane of the frame (see Figure 11 b).

13
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a) Case of a single universal joint gear b) Case of a double universal joint gear

Key
1 Drive shaft
2 Crank handle

Figure 10 — Installation of the gear with crank handle illustrating of gear exits

90° P Y i

cjf/f"”’i 2 I

~ _—

/

a) Orthogonal to the plane of the frame b) In the plane making an angle of 45° with
the plane of the frame

Key
1 Plane of the frame
2 Plane of the crank handle

Figure 11 — Installation of the gear with crank handle illustrating the two operation planes of the
crank

A mass of 3 kg is applied to the lower part of the crank through the upper portion of the crank handle.
6.7 Conditions of testing

Tests are carried out at an ambient temperature 23°C 5°C.

14
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7 Forced operation test of gears (see Figure 15)

The forced operation test is carried out in the following conditions :

— application of the effort of forced operation P of 60 N — 120 N for gear with crank handle for folding arm
awning — on the crank handle in both rotating directions of the gear. The crank handle is the maximum length
R of the range specified by the gear manufacturer in his technical instructions ;

— Actuation of the limit stop systems (if they exist) : the travel up and down of the load P is adjusted so that
the limit stop systems are actuated, in the following conditions, according to the type of limit stop system.

a) Mechanical limit stop system enclosed in the gear (see Figure 12)

1 2 3
Key
1 Stop at the bottom limit stop system
2 Raising
3  Stop at the fully raised position produced by entry plate of the box

Figure 12 — Mechanical limit stop system enclosed in the gear

In case of gear for roller shutter, the load shall be laid down before the limit stop is activated.

15
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b) Limit stop system by disengagement built in the gear (see Figure 13)

Key

1 Raising

2  Stop at the fully position produced by entry plate of the box

3 Lowering

4 Disengagement during a number of revolutions equivalent to a half revolution of the roller tube

Figure 13 —limit stop system by disengagement
In case of gear for roller shutter, the load shall be laid down before the limit stop is activated.

c) Limit stop system not enclosed in the gear (see Figure 14)

At an intermediate position before full raising

Ke

1 Atthe fully raised position produced by entry plate of the box

2

3  Stop at the fully raised position produced by entry plate of the box

Figure 14 — Limit stop system by automatic lock

— Installation of the torque limitation system set at the value M = P x R

If the gear with crank handle has an overload protection for limiting the operating force to a pre-defined fixed
value (a gear, a joining piece, etc., allowing disengagement), the forced operation tests are carried out at the
overload protection torque.

— motor speed : 60 rpm + 10 rpm ;

—rest period : defined by the manufacturer ;

16
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—number of revolutions under forced load P : 0,5 % of the number of cycles corresponding to the endurance
class expected by the gear manufacturer (see prEN 13120, prEN 13561 and prEN 13659).

A cycle consists of an raising movement, a rest period, a lowering movement, a rest period.
Dt

Key

1 Fully raised position 7 Handle

2 Gear 8 Girip

3 Joint 9 Limitation torque
4 Angle of the joint with crank axis 10 Motor

5 Crank 11 Adapter

6 Mass of 3kg

= 30° : joint with universal single joint
= 60° : joint with universal double joint

Figure 15 — Test rig for forced operation test (cross section)

8 Endurance test (see Figure 16)

The endurance test is made at the completion of the forced operation test. This consists of the carrying out,
under the test load P corresponding to one of the four families of products, the number of cycles
corresponding to the endurance class aimed (see prEN 13120, prEN 13561 and prEN 13659) :

— travel of the load P: 1 m or 2 m according to the family of product ;

— motor speed : 60 rpm 10 rpm ;

— rest period : specified by the manufacturer ;

— the travel of the load is adjusted so that the limit stop systems are not actuated.

A cycle consists of a raisingmovement, a rest period, a lowering movement, a rest period.

17
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Key

1 Gear 6 Handle

2 Joint 7 Grip

3 Angle of joint outlet with crank axis 8 Limitation torque
4 Crank 9 Motor

5 Mass of 3 kg 10 Adapter

= 30° : joint with universal single joint
= 60° : joint with universal double joint

Figure 16 — Test rig for endurance test (cross section)

9 Performance requirements

9.1 Before testing
Elasticity of the crank : after jamming of the joint, the elastic angular displacement of the crank, measured at

the operating handle level, shall be less than 15° under the application of a force equal to 15 N or 30 N
according to the operating effort class aimed, then released.

18
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9.2 After testing

9.2.1 General

After performing the forced operation and endurance tests, the following performances shall be checked.
9.2.2 General requirements

— no visible leakage of lubricant from the gear,

— smooth operation in both rotating direction (having taken up free play),

— the operating effort remains the same,

The value F of the force to be applied to the operating handle for generating the nominal torque Ms, measured
before testing, shall remain the same (tolerance of +10 % allowed),

— angular play of the gear with crank handle.

The angular play of the gear with crank handle, measured at the operating handle level, at the initiation of the
movement, shall be less than 120°,

— resistance to separation.

All the fixing and articulating elements, joint fixings, links drive-in axis/joint/crank (operating handle)/handles,
shall resist to a "separation” force of 200 N applied in the direction of the axis of the crank.

9.2.3 Requirements on the gear with crank handle components

9.2.3.1 Gear

— irreversibility of the gear

The action of an overload of 0,15 P shall not bring about a rotation of the crank.

9.2.3.2 Joint plate

The joint plate shall resist to a compression force of 80 N applied in the direction of the drive shaft.

9.2.3.3 Crank

— Staying rectilinear : the maximum deflexion of the crank shall be less than L %00 where L is the crank
length,

— there shall not be any permanent torsional deformation,

— case of the extendable crank.

The crank shall be extended applying a maximum force of 50 N.

9.2.3.4 Articulated operating handle (see Figure 17)

The handles situated at both ends of the middle piece shall be situated inside two solid angles of 7°, not
included the initial play, when the operating handle is placed in the extended position.

19
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Figure 17 — Articulated operating handle in the extended position
9.2.3.5 Handles
The handles shall rotate freely, i.e. no resistance against operation.
9.2.3.6 Limit stop systems
Check that they are in working order.
9.2.3.7 Overload protection

When an overload protection exists, the value of the initial torque shall not have varied from 20 %.

10 Test report

The test report shall include the following :

Q

) name and address of testing laboratory and location where the test was carried out when different from the
address of the testing laboratory ;

) number, title and date of issue of this standard ;

) identification of the report and of each page, and the total number of pages of the report ;

) name and address of the client ;

) date of test ;
details necessary for identifying the components of the gear with crank handle ;

) conformity of the gear with crank handle with technical data provided by the manufacturer ;

) type of joint tested (single or double universal joint), and the angles at which the joint has been tested ;
values of the operating handle arm R used, the nominal torque Ms (or Msy , Msp) and the forced operation
Pe, the reduction ratio r of the gear, and the different efficiencies ,... « of the components of the gear
with crank handle ;

j) product family (roller shutter, venetian blind, folding arm awning or other types of awnings and blinds);

k) class of the gear with crank handle, defined by the endurance class obtained.

Q220 Q0T

=

20
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11 Capability for use of the components of gears with crank handle
11.1 General

The current chapter specifies the tests to be carried out on the gears, the box exits and the limit stop systems
that can be used as components of gears with crank handle.

11.2 Gear test

11.2.1 General

The purpose of the tests is to validate the parameters that characterize the gear, and that are guaranteed by
the gear manufacturer (nominal output torque Ms, efficiency, irreversibility, etc.) for one of the four product
families, after carrying out cycles of forced operation and endurance.

11.2.2 Dynamic efficiency of the gear

The dynamic efficiency of the gear is determined by the input torque M corresponding to the output torque Ms
(nominal torque), and guaranteed by the manufacturer.

The gear is set on the appropriate test rig as defined in 6.2, to 6.5, according to one of the four product
families stated.

The nominal load P is determined as indicated in these same paragraphs according to Ms given by the gear
manufacturer.

The testing motor is directly linked to the driving axis of the gear (see Figure 18).

A device allows the measurement of the input torque Mg of the gear (the input torque Mgy and Mgp "normal”
and "peak" in the case of gears for folding arm awning) when the motor rotational speed is 60 rmp + 10 rmp.

7

2
M =P D,+D.
2
\\ /‘ °
4 4
s\ ) >
Key
1 OQutput torque Ms
2 Input torque Ms
3 Joint
4  Torque exerted by the motor
5  According to the family intended

Figure 18 — Gear testing — Principle of the test

Calculate the efficiency of the gear at the nominal output torque Ms with the formula :

21
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where
r is the reduction ratio of the gear (see clause 4)
11.2.3 Forced operation and endurance tests

Forced operation and endurance tests are carried out in the conditions specified in clause 7 and clause 8 for
the endurance class planned, with the load P corresponding to the product family stated.

The driving motor has a torque limiter fitted to the input torque Mg, for the endurance test and M = P x R
for the forced operation test.

After the tests, check the following :

— the irreversibility of the gear (as defined in 11.2.4),
— the good working order of the limit stop systems (when existing).

The clearance of the gear at the driving axis is noted.
11.24 Testing the irreversibility of the gear

The test is performed as specified in 9.2.3.1, i.e. the action of an overload of 0,15 P shall not bring about a
rotation of the crank.

11.2.5 Test report

The test report shall include the following:

a) name and address of testing laboratory and location where the test was carried out when different from the
address of the testing laboratory ;

) number, title and date of issue of this standard ;

) identification of the test report and of each page, and the total number of pages of the report ;

) name and address of the client ;

) date of test ;

g) description of the tests carried out (endurance class, values of Ms and of M) ;

h) efficiency of the gear at the nominal output torque Ms ;

) product family (roller shutter, venetian blind, folding arm awning, other roller blinds) ;

j) class of the gear with crank handle defined by the endurance class obtained.

The test report describes the behaviour of the gear (irreversibility, limit stop systems if any, clearance).

11.23 Test of the joints

11.3.1 General

The purpose of the tests is to validate specific parameters of joints (efficiency), and their good working order
for one of the four product families after cycles of forced operation and endurance.

11.3.2 Dynamic efficiency of the joint
The joint is installed with a testing gear whose characteristics are known, (nominal output torque Ms, efficiency

t , stated product family). The gear is installed on the test rig appropriate specified in 6.1, the angle  being
equal to 30° in the case of a single universal joint, 60° in the case of the double universal joint (see Figure 10).

22
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A device allows the measurement of the input torque of the joint M; when the motor rotating speed is
60 rom + 10 rpm. The link input of the gear/exit of the joint is made rigid for the test (input torque of the gear
Me = output torque of the joint M>).

The efficiency of the joint , is calculated from the efficiency of the joint of the complete system joint and
gear and of the efficiency . of the gear.

Key
1 Joint
2 =30° or 60°

3  According to the family intended
Figure 19 — Test of joint — Test principle
11.3.3 Forced operation and endurance tests

Forced operation and endurance tests are performed in the conditions specified in clauses 7 and 8, for the
endurance class aimed. The driving motor has a torque limiter fitted to the input torque Mg for endurance test,
and torque M: = Pr x R for the forced operation test.

11.3.4 Test report
The test report shall include the following :

a) name and address of testing laboratory and location where the test was carried out when different from the
address of the testing laboratory ;

number, title and date of issue of this standard ;

c) identification of the test report and of each page, and the total number of pages of the report ;

d) name and address of the client ;

e) date of test ;
g

O
—_—

f) reference of the joint and the details necessary for identifying it ;

) characteristics of the testing gear, nominal torque Ms efficiency ., family of products stated ;

h) description of the tests, value of Mg chosen for the forced operation test carried out ;

i) efficiency of the joint , obtained and the operational class obtained defined by its endurance class ;
j) various angles under which the joint is tested.
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The test report describes the behaviour of the joint and gives the angular clearance obtained.

11.4Test of limit stop systems not enclosed in the gear
11.4.1 Forced operation test

The test consists in the actuation of the stopping system under the action of forced operation cycles at the
chosen torque Mk for the nominal output torque Ms given and the product family stated according to the aimed
endurance class.

The travel of the load during the raisingmovement and during the lowering movement is set so that the limit
stop system is actuated.

11.4.2 Test report
The test report shall include the following:

a) name and address of the testing laboratory and location where the test was carried out when different from
the address of the testing laboratory ;

) number, title and date of issue of this standard ;

) identification of the test report and of each page, and the total number of pages of the report ;

) name and the address of client ;

) date of test ;

) reference to the limit stop system tested and the details necessary for identifying it ;

g) product family stated ;

h) endurance test conditions (load P corresponding to the torque Ms chosen, the torque M: chosen) ;

i) operational class obtained.

The test report describes the behaviour of the limit stop system.
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