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Haskel International, Inc.
has almost 50 years of
hydraulic and pneumatic
engineering experience in
the design and manufac-
ture of a wide range of high
pressure generating equip-
ment and controls,

Located in Burbank, Calilornia, U.S.A., with additional
manufacturing facilities in Sunderland, England, Haskel is
supported by a worldwide network of offices and
distributors.

Haskel air pressure amplifiers offer the most comprehen-
siva range in the industry combining simple principles cf
operation with rugged construction suitable far the mos|
demanding industrial applications

Caontinuous investment in the most modern machinery and
technology keeps Haskel the leader in this field
Why use Haskel Air Amplifiers?
Analternative 1o the purchase of a dedicated high pressure
comprassor, Haskel air amplifiers are compact, require no
electrical or mechanical drive connections, are powered
by the same air that they amplify, and can be mounted in
any position.
Key Features
v |nfinitely variable outiet pressure and flow capability
s Mo heal, flame or spark risk.

s Mo air line |ubrication required eliminating oily
gxhaust.

= Long seal lite and easily maintained.
 Wide range of models, contrals, and options.

» \Wide range of standard and custom systems.
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WHAT IS A HASKEL AIR PRESSURE AMPLIFIER

Drive Air Pressure

An Air Pressure Amplifier is an
air pump that is driven by part
of the incoming compressed
air supply enabling it to cycle
and pump the balance of the
supply 1o a higher output pressure

Prassure is generated by the use of a
differential area piston assembly. Low
pressure air apphed to a large area
creales high pressure air on the small
area Cycling is achieved thraugh the
use of two pilot valves thal alternately

A:B IS NOMINAL
AREA RATIO

number used in all model
codes. This ratio and the
available air drive source
pressure determines the max-
imurm outlet pressure of the air
amplifier

The completely sealed air amplifier wil
“stall” al ils maximum capable outlet
pressure and consume no ensrgy or
generate any heat while deing so. When
pressure drop is seen at the air amgplifier
outlet, the unbalanced spoal ensures

pilot and vent the large area end of a AREA B cycling 1o make up the pressure loss and
cycling spool. The small area end of . will again “stall" after having done sc.
the cycling spool uses a permanent Amplified

air spring. This unbalanced cycling
spool ensures that the air amplifier
cycles aon demand.

Unigue Haskel seal technology enables the drive
section of its pressure generating products o
operate without air line lubrication. Mo lubrica-
tion of any kind is used in the high pressure

AAD.5
sections where non-metallic bearings and wear
compensating seals ara employed

The ralio of the areas between the connected
pistons is called the area ralio and s the dash

Air Pressure

Double acting and two stage models are
available which provide increased out-
put and afficiency as well as using input
air direcily on the high pressure piston(s)
in both stroke directions to incraase drive force
and oulput pressure capability

A proven range of horsepower sizes is available
to meet most high pressure air reguirements
tram our /3 HP for low flow (static applications
to our & HP used for high flow dynamic
applications

Haske! air pressure amplifiers are powered
and controlled oy the same compressed air
they boost (ampli-
fy), with no elec-
trical connections.
And their minimal
overall size makes
them edsy 1o
install.

AAD.2

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

USING PERFORMANCE CURVES

MODEL AAD-2

SCFM OUTPUT — Q

CONVERSION:

1 bar = 14.5 psig

I narmal cubic meter
per minute = 3531 scfm

PSIG QUTPUT — Po

All Haskel air amplifiers are variable pressure,
variable flow devices within the limits of their sizes
and ratios. Qutlet pressure can be controlled by
regulating the air drive and/or air supply pressure
(depending on model) while gutlet flow can be
controlled by adjusting the air flow to the drive
piston with a corresponding change in cycle rate.

Perfarmance curves are provided for the various
ratios for each horsepower size. The curves
provide performance data for the most commonty
requested parameters. Performance values for
other parameters can either be interpolated frarm
the curves provided or your local Haske| repre-
sentative can assist you with specific per-
formance data gensrated by our computer
parformance program

Note that as the outlet pressure increases, flow
decreases, The maximum outlet pressure is a

|

zero flow condition known as “stall” where the
amplifier is maintaining pressure downstream,
When it senses a drop in the downstream
pressure, it will automatically cycle (the henefit
of the unbalanced cycling spocl) to raise the
system pressure to the “stall” condition again,
provided the consumption of air resulting in the
pressure drop is within the flow capacity of the
model selected.

The curves are easily read by comparing the re-
guired gutlet pressure with the (available) air
drive/supply curve and meeting the corres-
ponding outlet air flow. The total reguired air
volurne will be the sum of both the outlet flow and
the air drive consumed to cycle the air amplifier
(Q + Qa = total air valume reguired). In the ex-
ample shown. Ps=100PSIG, Po=170PSIG
O=30SCFM, Qa=50SCFM (total air volume
required is BOSCFM).
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SIZING AIR AMPLIFIERS

Several factors are involved
in the proper sizing of Haskel
air amplifiers. Some involve
the specific parameters of
the application while some
irmvolve the application itself.

Specific parameters include:

= What is the outlst pressure
required (Po)?

« What is the minimum
available air drive pressure
(Pa)?

« What is the available air
drive flow (Qa)}?

= What is the supply pressure
(Ps)? (In most cases, Pa
= Ps)

= What is the required flow
(Q)) at the outlet prassura?

Application data includes.

= What is the duty cycle?

= What is the high pressure required for?
Testing — what is the volume of the vessel
and time reguired?
Part ejection — what is the cycle of
volume requirements?
Actuation — what is the bore & stroke of

the actuator(s)?

— single or double acting”?

— is high pressure air
reguired on each stroke
(double acting)? Which
stroke?

— is high pressure air
reguired for the entire
sircke length(s)?
what are the cycle
requirements?

Dividing the outlet pressure (Po) by the drive
pressure (Pa) will provide us with the minmum
area ratio of the amplifier(s). (The dash number

in the model code
represenis the area ratio.)
More than one amplifier
may be required: in certain
high flow or heavy duly
applications two or more
amplifiers can be used in
parallel; in certain higher
flow/high pressure applica-
tions, a two-stage amplifier
or multiple amplifiers can
be used in series. Haskel
offers a range of standard
multipump units. Mulipump
units are most effective
when the models selected
produce the same flow for
their respective prassure
amplification.

We should verily the
determination of flow reguired

{Q) by evaluating the application data.
Finding that high pressure air is required
only at the end of stroke or only on one
stroke of the cycle may reduce the initial
assessment of Q.

The oullet pressure and flow reguired can be
compared to the performance curves.
Familiarity with the flow capacities of the varicus
sizes will soon enable you to compare flow
required to the proper size whean mora than one
for the necessary area ratio is available (ie.,
HAA-31-2.5, 4AAD-2, AAD-2, BAAD-2).

Another consideration will be whether an air
receiver used downstream can reduce the
size of the amplifier reguired when the
systam cycle is taken into account [use high
pressure air from the receiver during the on
cycle and recharge the receiver during the
off cycle) or enable momentary high flow
requirements that initially are thought to
excead the capaecity of our units. Haskel
offers system optiocns that include air
receivers and controls.
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OPERATION GUIDELINES

While Haskel manufacturas air amplifiers for a
wide range of pressures, care must be taken when
sizing units for high outlet pressure applications.
All air contains moisture and as you comprass air,
the moisture level does not reduce along with the
volume of the air. The result is the same volume
of maisture in a reduced volume of air. This satura-
tion can lead to excessive maintenance for the
air amplifier and the systern. Dry, inexpensive
gases such as nitrogen can be effectively used
in the high pressure sections for these higher
outlet pressure requirements (60OPSIG and higher
for example). For critical gas quality, refer to the
use of our gas oooster compressors which fzature
separation between drive and high pressure
sections.

Other considerations include cycling rate and
cperation in unlgaded conditions (l.e., before
supply pressure has equalized ar with small dif-
ferential betweer supply and outlet pressures),
Proper sizing of the air amplifier will avoid regular
operation where the outlet pressura is too small
of a percentage of the maximum outlet pressure

Db

capabilily for the drive and supply pressurs con-
diticns. Cycling rate will be a factor of outlat
pressure but can also be controlled by "thrattling”
the air drive volume. Various manual and auio-
matfic controls are available to prevent “no load
runaway” anac are illustrated in sections of this
catalog pertaining to their respective drive series

Maximum cycle rate is a factor of drive piston siza
cycling mechanism, drive pressure, etc, and
varies according to drive series. The maximum
outlet flow and cycling speed are represenled on
the performance curves at the point where the
outlet pressure and supply/ drive curves intersect
These maximum cycling rates are nol recom-
mended for continuous duty (where the pressure
and flow requirements for a system are constant)
and the air amplifier performance should be
derated for these applications to approximately
50% of maximum. Cycling speed at a given outlet
flow can be calculated by dividing the SCFM
outlet flow by the SCF {“free air volume")
displacement per cycle

Ps + 14.7

SCF/Cycle =

Whare:

1728 *

Cb = Displacemen per cycle (cu. in.)

a7 X 0.85

Lividing by 1728 provides Aclual Gubic Fool displacemert

Ps = Supply pressure

Adding & dividing oy 14.7 converis 1o Absolule Atmospherss

0.85 = Efficiency lacior {agproxirmate]

When the maximum outlet flow from a perfor-
mance curve has been determined, it can be
converted to cycling speed (divide SCFM by
SCFiCycle). This cycling spead can then be
derated for a continuous duty application and con-
verted to rated continuous outlet flow (multiply

SCF/eyele » derated cycle speed) for improved
seal life. Multiple units can be used in parallel if
necessary to meet required outlet flows and
maintain acceptable cycle rates for continuous
dutly applications.
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AIR AMPLIFIER SELECTION CHART

MAX
AIR MAX MAX DISPL/
DRIVE INLET  OUTLET  CYCLE
PSIG (kPa) MODEL  RATIO  PSIG (kPa) PSIG (kPa) In® (ML)
2 87 (73) 125 (862) | HAA31-25  2.5:1 125 (862) | 320 (2208) | 2.40 (39.3)
2.87 (73) 125 (862) | HAA31-35  3.51 125 (862) | 450 (3103) | 1.77 (29.0)
2 87 (73) 125 (862) | HAA31-45 451 125 (862) | 600 (4137) | 1.35 (22.1)
4 (102) 125 (862) | 4AAD-2 2:1 250 (1723) | 250 (1723) | 625 (1024)
1250 2500
AA-8 8:1 13.2 (216
(8618) (17236) (216
2250 2250
AA-15 15:1 6.2 (101
(15513) (15513) e
4500 4500
AA-30 a1 3.1 (51
(31026) (31026) )
AAD-2 2:1 300 (2068) | 300 (2068) | 201 (3294)
. *5:4 1250 1250 19.3
75 (148 150 (1034) | AAD-5 2
e e S0-0034) T (4:1) (8618) (B618) (316)
—_— i 2500 2500 124
(17236) (17236) (203)
' 4500 4500
AAD-30 0.1 6.2 (101
{31026) (310286) L
AAT-7130 7/30 300 (2088) | +°0° b
(31028) (216)
1000 4500
AAT-15/30 | 1530 6.2 (101
o (6895) (31026) (e
3 F,
AAT-30550 | 3os0 | o000 5090 3.1 (51)
(20684) (34474)
8 (203) 130 (B96) | BAAD-2 2:1 300 (2068) | 300 (2068) | 400 (6555)

MODEL NUMBER CODES
HAA31 Single acting, single stage air pressure amplifier.

& AA Maximum Po (*Stall") = Pa x Ratio

AAD  Double acting, single stage air pressure amplifier provides outlet flow on each
stroke of cycle and gains "ift" from inlet pressure.
Maximum Fo (“Stall”) = Pa x Ratio + Ps (*Often Pa = Ps)

AAT  Two-stage air pressure amplifier provides two high pressure pistons of different

ratios within a single unit for maximum efficiency at higher outlet pressures.
Maximum Po (*Stall”) = Pa x Ratio 2nd Stage + Ps x Ratio Stages
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HAA31 SERIES PERFORMANCE, CONTROLS & OPTIONS

HAA31-2.5
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HAA31 SERIES DIMENSIONAL DATA

HAA31 SERIES
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4AAD-2 SERIES PERFORMANCE, CONTROLS & OPTIONS

MODEL 4AAD-I

NUMBER D
" -G A (F-A, Gauge & vahe) Conlrgs
.'- G55G4 External Pilot Modification
E EEE6D Mo Load Hun Mway & Reguater 1]
E 5E564 Extreme Servist Cyeling Wod
2 56570 Recaiver & Controls

MNOTE: Tetal snpul air volurme reguired = © + Qa
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" L o = = 1 bar = 145 nsig
S CRUTRUT — Po 1 niormal culec meber pas minule = 3531 soim
56570
= . o
FILTER, 40 MIC [+
MAMNLAL —_—
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Mt i i ;gﬂ:f?:fge s e for 4AAD-2 apn 514
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EXHAUST MUFFLER
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AAD-2, AAD-5 PERFORMANCE

WMODEL AAD-2 MODEL AAD-5

o T g ——

BEFM OUTPUT — O

SCFM OUTRUT == 0

FSIG DUTPUT — Fa

PSIG QUTPUT = Pa

NOTE: Tatal input air volume reguired = G + Oa NOTE: Tatal irpul air wolurme required = O + Ca
CONVERSION: COMVERSION:

1 bar = 14.5 psig 1 bar = 14.5 psig

1 normal cubie meter par monule = 35,31 scim 1 normal cubic matar par minute = 35,31 scfm

AA SERIES PERFORMANCE

The fallowing models are often Lsed in applications where the drive pressure. Pa, is regulated below a higher supply
pressure, Ps, (eq.. if bottled nitrogen is supply and plant air is drive). The shaded areas on three charts are beyond
raled maximum working pressure
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All models are available with factory installed
controlz at extra cost. There are many control
options. Cetails will vary depending on prassures
and application reguirements and which amplifier
models are used. The schematics and charts
below describe some of the more commaon
options.

AA SERIES CONTROLS & OPTIONS

MNote that options 3 and 4 control startistop with
external pilot air. Any model can be converted to
cycle with external pilot air only. (Specify modifica-
tion Mo 28881

NUMBER DESCRIPTION NMUMBER DESCRIPTION
-C Air [F=R, Gauge & Valve) Controls 285960 AAD-2 Receiver anc Controls
2BBA1 External Pilat Madification 51080 Extrerme Service Cycling Mod
— MM 28881 & Air Pilol Switch 53375 128PSIG DD’-’-‘NHESE;M Regulator
17860 Electrical ke ter
eclrical Stroke Coun 533751 | 200PSIG Downstream Regulator
2E721 Mechanical Stroke Counter AnD.2
29376 Three way. C'}'C'Ing SEE{]' 53376 Fegulalr_'-r. Ajr Pilot S\'\':'Il:h.
and Reliaf Yalve
29702 Singls Stroke Modification Ah -5

STANDARD AIR CONTROLS — All Modals

Fa

AT e, VAVE
AMD GAIGE
Spwcify Usng Provides Remarks
—C atter model  Rough max. By control  Ragulation of Py wall
rurnber tl‘fmlhﬁgsmﬂ' nﬂnuﬂ#
Pg ia constant. performance.

SEMI-STANDARD AIR CONTROLS — AAD-2 Only

Py
FILTER
Spacity Using
—83375 batore .
model AAD-2C Max_ reg. P, 125 pal, use AAD-2 onhy
200 psi spring opt
—539751 Optional 200 psl sprng.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

AA SERIES CONTROLS & OPTIONS

MORMALLY OPEM AIR PILOT SWITCH
With Relief Valve and Alr Controls — AAD-5

EXTEFMAL MLOT &K

=!
AIF ALAT SMTCH
ROFRMWA LY OPERN

FILTER =i
M GALNGF
Specity Using Provides Rormarks
—53376 before  Good max. Pp control to Good salecticn
misdel AADS 200 psi with port to add  where Py fals o

1-1/2 or & gal, ASME

B0 —B0D psi range.
recaiver (290 psi,

NORMALLY CLOSED AIR PILOT SWITCH — All Models
To Prevent No-load Runaway

—
—=T=

1
| ep—
] AR BEG O
L AIR PLOT SMTEH
ﬂ anD GAUGE L ey CLOSED
Ly [ — e 7507 16 OPEN
@ —

CONSERYE AIR,
REDUCE WEAR AND TEAR.

@
—é-u—'r—-—r F,

Py - :
.-
I e Exremaecran |
Spacily Uksing Provides Anrmadcs

-1 iaher mode oumoed Anchor onodive so ot Fedures mantenance.

e oL SRl will not start wetl Locate an pilol switch
within S psi incmees Fy has equalized a5 close o work as
gl mnge B BADDMLY  throughout system,  possiole. May De sdced
sl al TO o8 incrwasing. tex any schematic 1 -6,

ASME CODED 15 GALLON RECEIVER

WITH CONTROLS — AAD-2 Onily

Model 29960 is a complete preumatic system
designed to provide amplified pressure and
momentary high flow. It utilizes available plant
air (up to 95 psi) to both the supply and drive
inlets of lhe model AAD-2 which automatically
stalle once the storage tank has been filled to
about double the supply pressure, The amplifier
will sense any use of air from the tank. and
resume operation again ta slall al about 2 times
supply pressure. The regulator on the tank cut-
put is provided to contrel the output pressure
and flow, up to about (momentarily) 150 scfm.
Also included is an ASME coded safety relief
valve on the tank set al 200 psig.

1875 — ¥
che T WM
432 M)
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16

AA SERIES DIMENSIONAL DATA

MODEL IN-PORT OUT-PORT A DIM
AA-B 38" NPT 38" NPT 14-3/4" 9-3/4" 9-1/4"
325mm 248mm 235mm
AA-1S 1/4" NPT 147 NPT 14-3/4" 8-3/4" 9-1/4”
326mm 248mm 235mm
AA-30 1/4" NPT 1147 NPT | 4-3/4" 9-3/4" 0-1/47
- 325mm 248mm 23zmm
AAD-2 38" NPT 38" NPT 16-5/8" 14" 15-1/2"
422mm 358mm F94mm
AAD-5 142" Tube 1/2° Tube 12-1/4" 18-1/27 7
311mm 470mm 128mm
AAD-15 1/4" NPT 14" NPT 21-5/8" 9-1/2" 9-1/8"
549mm 241mm 232mm
AAD-30 1/4" NPT 1/4" NPT 20-1/2" g-1/2" 9-1/8"
= H21mm 241mm 232mm
AAT-T30 38" NPT 104" NFT 211747 12-3/4" a-1/8"
540mm 321mm 232mm
AAT-18/30 1/4" NPT 14" NPT 211447 12-3/4" -1/8"
540mm 321mm 232mm
£ iy _ AA-B e o i 5 5 - AAD-2
1= > i 1.0 N, . St SOS= B 5
i | ] e v s e o ak
wnme o S i lE & =
A8 el N e
o [ A bt I S+ ERE e, B B el K e B
! = i f ui -
: | 'L R DR LT [
= 1] I L | m_ | I
[5- i o O e
L] ;.:_." b PF 5 J:? = o i :}ﬁ’ L
A PLET " o fwmuEr Shwe = e TPALA, 1L WICKTIG BAACKI TS
v TR T AAD-3 | " ' AAD-30
& Al Il t gt {1 o @
T« 21 S——— f —_ p—— N
1 {?"ﬂ_ =t ]i; & (=1 :@ il N c:_ ﬁ_.j_m__.: .ﬂEJ.IiI - L_, (a1
_ﬁ§ = E e STl = ;%cﬁ
Wl 55 B Wa: . oAl R BT
c R P N
; i i - Pk R ET : Pl Pufgt y III!;I “;‘I?Im.l.ﬂ- |:|1:ﬂl|
AR ey o AAT-7130 AAT-15/30
ok 1. llD;:‘.I: R L+ | i e » o
RPN P F I' = ¥
_ g ' B ¢ o :
1] P NP MET| | 4 e T, TR i W |;l:rilm
ﬁ' G - '~J=l = ; g | FURF DITLET & U n-,:;\. ..... ‘“ = i 3
e = ST 'E v T L 1| S ; ;r.:h it o
E:;| %r : : E 2 ..1 " B = aiion |
'ﬂ- ww l' r 1 - : - “‘m'"-f” f'-:'l;rul i TRTY
|r'n.-l-?..: - 3 - -"';"'J'-"' i -J;Illm
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8AAD-2 SERIES PERFORMANCE, CONTROLS & OPTIONS

MODEL BAAD-2

 m hY
",
‘\
by’ -
200 ¢ %,
ST N
L S I 0,
= G
hoNE H_'i;&
e [ T N Ve | WUMBER DESCRIATION
o Y
a L] \\, & X -G fur (F-R, Gauge % Wabweh Coninpls
5 \J\ N - % Q3= 125 gory
E 1 \_‘;ﬂ-.ﬁ 2525 Extermal Piol Modificatan
E \'\'1:__ TeEda Y ‘-_\ a1 20125 & Air Piket Switch
g = . Tx- ) "_'E\J:T R ot e 786D
* fiks *-\-.,' 4 Nl ;
\\ﬁ III".,-S@ "y J=msou 23702 Sirgle Sircke Madilizatan
W ) o ks Lt el bttt errirac th 0
Sl e i I" ! 4312 Extrems Serace Dyoling Wod
50 i ) oo 50 STEM :
*.\'-'.S. L Bt e Sl b 3370 Mo Load Run Away Mod
| | ] e d —
I'l.ﬁ';-. |I \ Y Sk RATAD WIIR Air Contrals
\
L] | | I"- SMEZ BAAD-2 With Recerar and Cartrais
) S | ..L__ll"._
E1l 00 150 200 5]
PEIG QUTPUT — Po
NOTE: Totzl input ar wolume requined = O + Oa
CONVERSION:
1 bar =145 psig
1 mormal cubic meter per minuke = 35,31 sofm
ORNE el DON THOL WALYE
""ET SAVE BLET &IH®LET
FLTER
PROT -1
AN PLOT
- TEH
Pl Fis il i
mer 3 x"Jl.lrl.hl ruir X SUTLET
BABIC 8AAD-2 55T30-8AAD-2 B9TE-AAAD-2
58462
AIH N_ET .
AUNPT @ H——— g - -
130 PE1 MAX
MH DUTLET
A4 NPT
150 P3 MAX
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8AAD-2 DIMENSIONAL DATA

/ 1" NPT INLET

A )
] BASIC ] s
243 -
7 96" ;
) (243 1214 MM)
19.6° 59790 MM
(408M M) MOD, i
136"
‘ (345 MM) 0|
i '8 “ 4* NPT QUTLET
| - 532
i e e e et N e T, e S

AlR DRNE
il I ]

531 MM DIA
- {3- MOUNTING
HOLE
8 PLACES
1.3 ;
B T B 12.8”
| o oy |- | T MM T ‘
M1 -l 05" (522 MM
g 43° ,,EE,:I |
thied - 235 (608 MM) . -
l— 70" . 291" (740 MM) —-I
(178
MARA|

18
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TYPICAL APPLICATIONS

AIR PRESSURE AMPLIFIERS

PRESSURE TESTING

FILTER BAG
VALVE /Bu:w DOWN
ACTUATDFIS\ J
\
% / BRAKES
INCREASE FORCE ™ 7 CLUTCHES
* CLAMPS | NG / / CHUCKS
* PRESSES | .
ASME AIR AEG. AND GAUGES
RELIEF
WVALWE @
SET @ "> 2=
A EDD " PU
o, s,
AIR
AIR STARTERS
CANNONS . - ASME
{8:' CODE
Py 3 TANK |
FILTER i
BN El e
! 1
@
_,L Bﬂ' Pa- | —————C. - T —
3 ; LL DRAIN|VALVE =T
CUSHIONS / VALVE g IR
/ | LS
# AlR
. DRILLS
INCREASE SPEED
* PART EJECTION
* FORMING
+ CYLINDERS Mgtonms
PET
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Tagore 23 Warehouse Complex
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Fritz-Haber Strasse * Germany
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F-59650 Villeneuve d’Ascq ® France

Tel: 33-320-04 66 00  Fax: 33-320-33 31 95

Haskel Benelux B.V.

Cobaltstraat 29

2718 RN Zoetermeer ¢ Netherlands

Tel: 31-79-361 84 72  Fax: 31-79-360 05 60

Haskel Espaiia S.R.L.

Paseo Urbarburu 81 « Edif.5 12 Planta
Locales 1y 2  Pol. 27 Martutene

20115 Astigarraga * Gipuzkoa * Spain

Tel: 34-943-47 45 66 * Fax: 34-943-45 11 86

Haskel Energy Systems Limited
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Tel: 0039 0331 701133 « Fax: 0039 0331 701130
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