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DUP R

Dear Sirs,

Y ou may have aready become acquainted with the news, but we think it important to inform you thet every
year, due to the use of incorrect hydraulic circuit, thousand of dock levelers with the CE mark are
introduced into the European market that, according to their destination, risk to preudice peopl€'s
protection, in transgression to principa safety requirements— Regulation 98/37/CE.

Therisks, warned by usin this specid edition of Armo Informa, relates to the lack of design in the hydraulic
circuit. We start by saying that there are 3 kinds of hydraulic circuitsthat exist in the market place:

A. Hydraulic dircuits that do not provide suction of oil from the tank to the cylinders and without
duplication and automatic survey of criticad components. The dangers are shown in chapters 2-3-4.

B. Hydraulic circuits that do not provide suction of the oil from the tank to the cylinders. The dangers
are shown in chapter 2.

C. Hydraulic circuitsthat will provide suction of oil from the tank to the cylinders and with duplication
and automatic survey of criticad components. We confirm, in this case, a correct design does not
cregte others dangers.

Thefailureisdueto adesign defect of the hydraulic circuit used and not by the structure. Infact it ispossible
to ingdl to the same dock leveler power packs type A, B or C and obtain clear-cut results: the dock
levelers with power packs A or B fitted are dangerous, the same dock levedler with power pack C fitted is
safe.

To know which type of hydraulic circuit you have on your dock levellers, it is sufficient to examine the
hydraulic drawing or to make the testswe explain in this bookl et.

We remind that the dock levdler, being a machine, must follow dl specific regulations independently from
used component.

Due to ‘economic’ reasons, the A or B type hydraulic circuits are gill being ingaled, missing the basic of
the safety rules.

The tests explained in chapters 2.3 and 3.3 were done in the presence of an expert of the Turin Courthouse
on dock levdlers, with a power pack type A; the result of this first test is eadily shown on internet at the
address www.armoweb.com/videoonline.asf

Thesetests can be carried out on every single dock levdler, with the proper cautions.

In our opinion, regulations are clear and complete in there entirety. In any case the art. 7 of Regulation
98/37/CE indicates that machines, which could compromise safety, due to non conformity, must be taken
away from market place.

For hopefully smple reading, this Armo Informa has been divided in to chapters.

Remaining at your disposa for everything you deem necessary, best regards

Managing Director
GanpadoArdsse
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& KDS WU + 5 HHHUHQFH 5 HIXMWRQV DQG IXQGDP HQWOS ULQFLS CHV

5 HI X DWRQ & ( RI - XQH QG
The principal safety requirements are mentioned in the Regulatiion 98/37/CE of June 22nd 1988. The
mentioned regulation has repealed and been replaced by the 89/392/CE, known as a Machine Regulation

( XURSHDQ 5 HIXMWRQ 8 1, (1 3 DUW DQG 3 DUW RI 1 RYHP EHU
The machinery safety obligations, genera and principa design requirements, are mentioned in UNI EN 292
Part 1 and Part 2 of November 1992 which is a regulation of type “A”, including main concepts, design
principles applied to al machines.

( XURSHDQ 5 HIX®MWRQ 8 1, ( 1
The mentioned requirements to dock leveller arelisted in UNI EN 1398, regulation of type“C” whichisthe
oneincluding detalled safety requirements for amachine or for a particular machines group.
In the preface chapter O, the Regulation states that “...machines must satisfy EN292, for dangers not
covered by the present reguleion...”

+ D] DUG YDXXH

To estimate the hazard vaue, refer to EN 292/2, art. 6.1 e 6.2 that we sum up:

3« : KHQ D GDQJHU LV SUHVHQWRQ D P DFKLQH DQG QR VDIHW SUHFDXWRQV DUH DGRSWG WKLV Z LOOFDXVH DWWH
HQG Z RXQGV RUZ HDOX GDP DJ HV«

« D P DFKLQH P XVWEH VDIH« EXWDV LWLV LP SRVVLECH WVR UHDFK DEVROXW VDIHW LWLV QHFHVVDU\ W REWLQ WH
EL)JHVWVDIHW HYHO FRQVLGHULQJ WKH WVWFKQR@®RJ\ VWWV WP HE\ WP H

7R MKGJH WH VDIHW HYHO UHTXLUHG W D P DFKLQH D VWWVWFDO GDWP VKRZ LQJ WKH (RZ QXP EHU RI

DFFLGHQW LV QRWVXIILFLHQW 3 DUWFXMUQ VWH MFN RI DFFLGHQWGDW FDQ QRWEH FRQVLGHUHG DQ DXWP DWF
SUHVXP SWRQ RI (RZ ULVN CHYHODQG LWFDQ QRWDXWRULVH VR DVVXP H CHVV LP SRUWQWVDIHW SUHFDXWRQV «

Z KHQ D GDQJHU HYHO LV HVWP DWG FRQVLGHU WH KLIKHVWZ RXQG RU Z HDOK GDP DJH UHVXOAQJ IURP DQ

LGHQWILHG ULVN DO/R Z LW D (RZ SRVVLELQW WDWWLVZ RXQG RUZ HDOX GDP DJH Z LAODDUULYH ~

6 DIHW 3 ULQFLS GHV

A danger iseliminated by gpplying the prescription of Part | of the Regulation 98/37/CE Art. 1.1.2;

“Sdfety principles- ... For the choice of correct solutions, the manufacturer must follow the next
principles:
- To remove or reduce dl risks in the best way (addenda of safety in the machine design and
production) ..."

This concept isasoindicated in EN292/1 Art.5.3 “Removal of risksby meansdesign”.

Schematic information of the Strategy for the choice of safety requirementsis indicated in the table 2 page
15 of EN292/1, where it is underlined that, if the reduction of the risk by means of design does not cause
other dangers, thegod isreached.
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& KDS WU + ,QYLVLE ™ ULVYN DFN RI RLOLQ WKH QIWF\ AQGHU

) (RDWQJ S RVLWRQ
The dock leveller lip lies on the truck body, free to float and follow fluctuations of the vehicle bed height
during loading.
When the dock levdler platform goes down, the ail is* pushed” by the weight of the frame, the ail isforced
through the cylinder and back into the hydraulic tank, when the dock leveler risesback up the dil » x vwthen
travel back from the hydraulic tank and back to the cylinder, by means of a vacuum effect. If this does not
happen, oil isthen missing from the cylinder with an automatic shut down of al security devices.

+ D] DUG H[ WHQW

Let’'s consider afull truck approaching to the loading bay to unload goods. The forklift enters the truck for
unloading goods; the truck body will go down by circa-200 mm dueto the extraweight. At the end of these
unloading operations, the completely empty truck body will be a a position of circa+200 mm higher than
itsinitid pogtion beforethe forklift entered to start unloading.

S0, the overdl potentid vertica travel of the leveler plaiform and truck body will be about 400 mm. This
measurement has been used by usto carry these practica tests out.

Of course, respecting En 292/2 6.1 and 6.2, “hazard value” is consdered in itsworst conditions.

3 UDFWFDOWVW

With afork lift truck, it is possible to smulate the oscillation of the truck body during loading and the trucks
sudden remova from the loading bay which will test if the platform will *lock out’. With the lip completely
open and laying on the ‘forks of the lift truck, operate the fork lift truck, so that the frame travels through
the 400 mm of verticd movement as mentioned above and in this scenario the following tests have been
caried out:

D ' RZ Q VWRNH VSHHG FKHFN WHVW# With fast Iowerlng of the lift truck fOf'kS, the dock leveler goes
down to an unguarded speed. After the first 400 mm (when the cylinder takes ail) the dock leveller
goes down to a controlled speed confirming the correct operation of thelimiting device

E (P HUIHQF\ sxvk Exwwrq wivw BY pressng the emergency button and with aquick lowering of the
lift truck forks, the dock leveler goes down to an unguarded speed. After the first 400 mm (when
cylinder takes ail), the dock leveler stops confirming the correct operation of the emergency push
button.

F 6DIHW GHYLFH z Lk HP sw GREN aiyHamu vevwe: LIift truck MOves away, the dock levdler fals down
for the first 400 mm because of il missng from the Cylinder, and it continues for about 100 mm by
inertid force.

G 6DIHW GHYLFH Z LK D (RDG RI NJ RQ WH GREN aiyHanu wivw: Removd of the lift truck, the
dock leveller fals down for the first 400 mm because of oil missing from the Cylinder, it continues
for about 200 mm by inertia force.

v The test of the safety device with a load more than 1000 kg has not been carried out because
dangerous.

All tests have shown that due to their being no suction of oil from the hydraulic tank back to thelift cylinder
thereis a sudden automatic shut down of al safety devices.
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5 HIHUHQFH UHJ X MWRQ

(Q £ 3DUW,, + 3DU The hydraulic circuits of the machine must be designed in order to avoid danger
caused by amissing or lack of pressure.

(Q £ 30U The draining of oil from the cylinder doesn't arrive if the down stroke of dock
leveler is stopped.

7 UDQVJ UHVVLRQ RI 5 HI X MDWRQV

EN292 —Pat| -5 Strategy of safety measures choice

EN292 —Part 1 -5.3 Removd of danger by means of design

EN292 —Pat | -6 Hazard vaue

EN292 —Part 11 —3.7 Uncontrolled modification of speed — Impossibility to stop mobile parts — Shut
down of safety devices

EN292 —Pat 11 -3.8 Pressureloss

EN1398-6.3.1 Automatic safety device (stop in 0.20m)

EN1398-6.3.2.3 Controllers (empty down stroke speed <0.15my/s)

EN1398-6.3.2.8 Stop of dock levellers (in case of emergency)

EN1398-6.3.2.9 Prevention of automatic start (uncontrolled movements)

EN1398-6.34.3 Cylinders (uncontrolled draining)

The danger seemsto be undervaued or unknown: in any case never stated, in opposition to the Law Decree
242/96 Art. 3, par. 1,2a2b,11“... the employer must salf-certify, by written letter, the completelist of risks
and the fulfilment of pertinent obligations....”

Thejustifications usudly given can be summed up asfollows
- Truck bed height fluctuation during loading is very little — however, it is enough to see the internet
video to undergtand that aready with the entry of afork lift, the truck body goes down of about 250
mm.
The truck must not go away until the load/unload is finished — who states this, normaly declares
that his dock levdler is equipped with automatic safety device that starts up when the truck goes

away.

In any case, nobody dseis better positioned than the final end user to judgeif the danger is present.

& K DS WHU + ( HFWJLF FLUFX LWIDLOX UH

) (RDWQJ S RVLWRQ
The dock leveller lies on the truck body, free to swing and follow the height fluctuations during loading, in
order to follow vertical oscillations of the truck without ever leavingit.

If duplication of critical components and automatic survey, asforeseen by EN 292/11 art. 3.7.5. eart. 3.7.6, is

not applied into the hydraulic circuit, every dectricd problem could cause a dangerous failure, because it
stopsthe dock leveller from the vertica oscillation, or *freefloating’
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+ D] DUG H[ WVHQW

Thedectricd falure causes adanger which the extent is proportiond to the used load:
Up to 2000 kg atrip hazard between platform lip and vehicle bed
More than 2000 kg a trip hazard, hydraulic components explosion (Chap.4) and permanent
deformation of dock leveller sructure,

3 UDFWFDOW VW

By using atruck and alift truck the following tests have been carried out:

a) 7 UDYHORI WH QIWVWUXEN IURP WXEN ERG\ W z buHkrxvH — Thetest isto smulae the unloading
using a lift truck with atotd weight of 5500 kg placed on the truck. The operator is on the forklift
truck at the far end of the trailer near the cab with the leveller platform and lip in the norma
operating position. At this point the emergency stop button or switch is activated to Smulate a
failure of the eectric circuit. When the fork lift truck drives out of the vehicle back towards the
warehouse, the vehicle body, due to its suspension, is lowered by some 75mm, the plaiform has
remained sable to smulate an dectric plant failure S0 a gap is created. Thereis atrip hazard, and
the operator can not see the control pand.

b) 3 DVVDJH RI QAWWWXFN IURP Z DUHKRXVH W WXFN ERG\ 1 2 UHDOWVWZ DV GRQH = AsyOU Ca'-] %
on internet address www.armoweb.com/videoonline.asf, the passage of the lift truck caused a
verticd oscillation of the truck body of about 250 mm. This difference could cause a serious danger
for operator safety and a permanent deformation of the structure.

5 HTHUHQFH 5 HI X @ WRQ

) £ 3DUW, + 3DU — Dangerous bregkage. ... It is a defect on the machine or in its power feeding,
causing adangerous situation.

(Q £ 30U — Hoating position is the property which alows dock leveller, laid on the vehicle, to
automaticaly follow dl vertical movements of vehicle during loading operations.

(Q £ 30U — The dock levellers must be designed in order to avoid sumble risksin the loading
area

7 UDQVJ UHVVLRQ RI 5 HI X MDWRQV

EN292—-Patl— 35 Removd of danger by meansdesign

EN292 —Patl —3.12 foreseen useof the machine

EN292 —Pat| — 3.16 Dangerousfailure

EN292 —Part Il — 3.7.5 Duplication of “critical” components

EN292 —Part 11 -3.7.6 Automatic survey

EN292 —Pat Il —5.1.2 theuser indructions must not compensate the design lack
EN1398-3.10 Floating position

EN1398-6.1.5 Stumblerisks

This danger is known by dock leveler manufacturers; usualy it is indicated in the user and ingruction
manua and it is notified by a pilot lamp instaled on the control panel. The operator, in case of lamp off,
must not use the dock leveller.

We think it is possible, during the load/unload operations, for the operator not to be able to see the pilot
lamp switched off and he continues to work normally.

We remark that in any case the Law foresees dangers must be solved by the design and the user and
instructions booklet must not compensate for the lack of design.
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& K DS VWU + + \ GUDX QF FLUFX LWGLP HQVLRQV

Usudly the pressure in the hydraulic circuit with a load on the dock leveller in the operating position but
without lying on the bed of the vehicle, can reach an over load equa to 800-1000 am. This over load
pressure depends on the dock levedler dimensions and cylinder position.

+ \ GUDXQF GUDZ LQJ FKHFN
In case of eectric power missing, the detail indicated in Fig.1, isformed by the vave group, flex pipes and
connection is not protected by a max pressure vave. The pressure in this part of the hydraulic circuit can
reach the max above mentioned vaue (800-1000 am).

|

Oil pipe Electrovalve

Fig.l

|+ oitak

3 UDFWFDOWVW FDUULHG RXWLQ $ UP R IDFWRU\

With the emergency push button switched on, we loaded a dock leveler, equipped with a power pack A,
with aweight of 2500 kg; the over load pressure in the mentioned circuit reached 350 atm and it caused a
valve group explosion, redised in duminium die-cagting.

5 HTHUHQFH 5 HI X DWRQV

) + 3ouw, =+ apu  Thehydraulic circuits of the machine must be designed in such a way to not
exceed, in these circuits, the max possible pressure.

(Q + 3 DU A limiting pressure vave must beingaled in dl hydraulic circuit. It must be placed
and adjusted to prevent the operation with apressure more than 115% of the norma operation pressure.

7 UDQVJ UHVVLRQ RI 5 HI X MDWRQV

EN292 —Patel —3.8 Protection from dangers due to hydraulic circuits
EN292 —Patell —3.75  Duplication of “critical” components

EN292 —Patell -3.7.6  Automatic survey

EN1398-6.34.1 Requirementsfor hydraulic equipments - Characteristics
EN1398-6.3.4.2 Pressure limiting vave

5 HP DUNV

It results that this problem has never been taken into consideration and we can not offer any remarks about
thisissue.
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& KDS WU + : KDWLV IRUHVHHQ LQ WH FDVH RI IDLAQJ RI WKH VDIHW UHT X LUHP HQW

Regulation 98/37/CE — Enclosure 5 — Conformity declarations
32 %HIRUH GUDZ LQJ WH & ( FRQIRUP LW GHFMUDWRQ XS WH P DQXIDFW UHU« P XVW P DNH DO QHFHVVDU\
UHVHDUFKHV DQG WHWVW RQ FRP SRQHQW DFFHVVRULHV RU RQ WKH FRP SGHW P DFKLQH VR HVWEQVK LI LWFRXG5 EH

LQVW OHG DQG VHWXS LQ VDIHW FRQGLWRQV GXH WR LW GHVLI Q DQG P DQXIDFWULQJ «

Regulation 98/37/CE — Enclosure 7 — CE mark

3 7KH & ( FRQIRUP LW GHFUDWRQ VLI QDWUH DXVKRULVHV VKH P DQXIDFWUHU VR P DUN KLV P DFKLQHV Z LWK VKH & (
EUDQG ~

If the @boveindication at point 5.1 is not respected, the CE brand cannot be goplied.

Regulation 98/37/CE - Art. 5

3 7KH P HP EHU 6 WWV FRQVLGHU WH P DFKLQHV P DUNHG & ( DQG Z LW VKH SURSHU & ( FRQIRUP LW GHF®MUDWRQ

DFFRUGLQJ WVR WKH REQJDWRQ RI VDIHW UHJ X(MWRQV ’

Regulation 98/37/CE - Art.7
3« ,1 D P HP EHU 6WW ILQG RXW VWDW VRP H P DFKLQHV P DUNHG Z LW 3 & ( ~ « « XVHG DFFRUGLQJ W WHLU
GHVWQDWRQ ULVN WR SUHMKGLFH WKH VDIHW RI SHRSM DQLP DOV RU JRRGV LWDVVXP HV D@ QHFHVVDU\ P HDVXUHV W
WNH P DFKLQHV RU VDIHW FRP SRQHQW DZ D\ IURP P DUNHW W IRUELG WH LQWRGXFWRQ RQ VWKH P DUNHW VWKH VHWXS

RU W QP LWVWKH IUHH GLVWLE XWRQ «

Regulation 98/37/CE - Art.8

3 ,Q FDVH WWKH P DQXIDFWUHU GLG QRWIRGRZ WH REQJDWRQ DERXWVDIHW UHTXLUHP HQW VWHVH REQJDWRQV DUH

LQFXP EHQWRQ Z KRHYHU LP SRUWG WH P DFKLQH RQ WKH P DUNHW

Theresponsihility isaways of the manufacturer: but, when he does not follow the safety requirements,
according to Art 8, the responsibility rests on everybody: supplier, designers, instdlers and employers.

Regulation 98/37/CE - Art.10

3« $ Q\ QRWILFDWRQ E\ D P HP EHU 6WW RI DQ LOHIJDO DSSAFDWRQ RI WH & ( EUDQG REQJHV HYHU\
P DQXIDFWUHU W DGDSWWH SURGXFWDFFRUGLQJ VR & ( P DUN REQJDWRQV DQG W VWS WH EUHDFK RI WKH (DZ «
3 ,Q FDVH FRQIRUP LW IDLOXUH FRQWQXHV WVR H[ LVW WKH 0 HP EHU 6 WWH DGRSW DM@QHFHVVDU\ P HDVXUH W QP LWRU

IRUELG WKH LP SRUWRI WWH P DFKLQH RQ WVKH P DUNHWRU J XDUDQWHV WKH Z LWKGUDZ DORI LWIURP WDGH«
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& KDS WU + : KDW/ DZ UHT X LUHV

/ DZ 2 UGLQDQFH DQG

In Itay the fulfilment of Safety Regulation is according to Decrees Nr. 626 of September 19th 1994 and
following modifications D.L. 242 of March 19th 1996. Please, inform yourself for your country regulations.

2 %/ ,* $7,2162) 0 $18)%$&85 (56 $1"' 6833/ ,(5©6.
2, WLV IRUELGGHQ WKH P DQXIDFWULQJ WH VDOH WH UHQWODQG WH OLFHQFH RI P DFKLQHV HTXLSP HQW DQG

LQVW ODWRQV QRWIRGORZ LQJ WH SUHVHQWODZ UHJ XOOWRQV DERXWVDIHW

(from D.L. 242/96, Art. 4, par 2)

2 %/ ,* $7,2162) ' (6,*1(56
3 7KH GHVLI QHUV Rl Z RUNLQJ DUHD SOOFH DQG SMQW P XVWUHVSHFWWH JHQHUDOSULQFLSCHV IRU VDIHW DQG
Z HDOK SUHYHQWRQ DERXW WHFKQLFDO DQG SURMFW FKRLFHV IRU P DFKLQHV DQG SURWFWRQ GHYLFHV

DFFRUGLQJ W WH P DLQ VDIHW UHT XLUHP HQW IRUHVHHQ E\ WKH SUHVHQWUHJ XODWRQ"

(fromD.L. 626/94, Art. 6, par 1)

2 %/ ,* $7,2162) ,167%$// (56
3, QVWOHUV DQG DVVHP ECHUV RI SODQW P DFKLQHV DQG RWHU WFKQLFDOHTXLSP HQWP XVWIROORZ DOOVDIHW
DQG Z RUNLQJ K\ JLHQH UHT XLUHP HQW DQG DO WKH LQVWXFWRQV VXSSOQHG E\ P DQXIDFWUHUV RI

P DFKLQHULHVY DQG WFKQLFDOHTXLSP HQW RI WKHLU FRP SHWQFH ~

(from D.L. 626/94, Art. 6, par 3)

2 %/ ,* $7,2162) (0 3/2<(5
& KRRVLQJ WH Z RUNLQJ HTXLSP HQW WH HP SR\ HU DFFRUGLQJ W WH FRP SDQ\ DFWYLW WDW LV WH
SURGXFWRQ XQLW P XVW HVWP DW « WH ULVNV IRU VDIHW DQG Z HDOXK RI KLV Z RUNHUV $ IWVHU WLV WH
HP SOR\HU Z LOOGUDZ WH IRORZ LQJ GRFXP HQWXS
5 HSRUWDERXWWH VDIHW DQG Z HDOXK ULVNV GXULQJ Z RUNLQJ Z KHUH KH QAVW WH XVHG SULQFLSOH IRU WLV
HYD OXDWRQ
7 KH LGHQWILFDWRQ RI SURWFWRQ DQG SUHYHQWRQ V\ VWHP V
7 KLV GRFXP HQWZ LOOEH NHSWLQ WKH FRP SDQ\

7 KH HP SOR\ HU P XVWVHQO FHUWI\ E\ Z ULWHQ COHWWHU WH FRP SCHW QVWRI ULVNV DQG WKH IXOLOP HQWRI

SHUWQHQWRE O.J DWRQV

(from D.L. 242/96, Art. 3, par 1,2a,2b,11)

7 KHQRQ REVHUYDQFH RI WKH SULQFLS DOVHFX ULW UHT X LUHP HQW LV SURVHFXWEH RIITHQFH

DFFRUGLQJ WVR P HQWRQHG 5 HI XMWRQV
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& K DS WHU + $ UP R VRAXWRQ

Herewith there isthe hydraulic drawing used by Armo which solves dl aove mentioned problems:

Fig. 2

The cylinder hasaways oil by meansthevavenr. 6.

The max pressure valves nr.2 and nr.3 alow to drain the pressure exigting in the lifting cylinder and in the
over drivelip, with loads of about 500 kg and about 80 kg respectively, avoiding the ssumble danger and the
risk of permanent deformation of the structurein case of dectric falure.
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