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DESIGN AND CONSTRUCTION

DESIGN

The new 4th Generation rack and pinion pneumatic actuator has been
designed, developed and tested incorporating the latest technology and
materials available, with some innovativ designe features.

As a result of this product research we have obtained a high grade
product with the following characteristics:

+ Reliability
+ High performance

+ Wider product range permitting a more economical sizing selection

¢ Innovative and patented universal drive shaft and multifunction position indicator
+ Full compliance with latest worldwide specifications
+ A wide selection of highest levels of corrosion protection technology

¢ Aesthetically compact and modern style with no external cavities to avoid deposit build up

CONSTRUCTION

1. Extruded aluminium
body, with both infernal
and external corrosion
protection having honed
cylinder surface for longer
life and lower coefficient
of friction.

4. Universal and
anti-blowout patented
drive shaft for an easy
conversion from parallel
to diagonal square and
vice versa. This feature
permits a lower and more
flexible stock.

2. Dual piston rack

and pinion design

for compact

construction, symmetric
mounting position, high-
cycle life and fast
operation, reverse rotation
can be accomplished in
the field by simply inverting
the pistons.

. One compact design

with identical body and
end caps for double acting
and spring return models
reducing inventory and
allowing field conversion,
by adding or removing
modular spring cartridge.

3. Two indipendent

external travel stop
adjustments.

Permits an easy and precise
adjustment of +/- 4°in both
directions, in the open and
close positions for an
accurate valve alignment.

6. Multifunction position

indicator with Namur slot

to allow: visual position
indication, to fit and drive
all accessories, to fit easily
and economically the most
popular sensors.
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CONSTRUCTION

7. Multiple bearings 8. Modular preloaded 9. Fully machined teeth on 10. Electroless nickel-plated
and guides spring cartridge design. piston rack and pinion for blowout resistant,
on racks and pistons for With coated spring for accurate low backlash bearing guided one-piece
precise operation, low simple versatile range, rack and pinion pinion for improved
friction, high cycle life and greater safety and engagement and safety and maximum
prevent shaft blowout. corrosion resistance. maximum efficiency. cycle life.

11. Selected high
quality bearings
and seal for low friction,
high cycle life and
a wide operating
temperature range.

12. Internal and external
stainless steel fasteners for
long term corrosion
resistance.

13. Full conformance to
the latest specifications:
ISO 5211, DIN 3337
and VDI/VDE 3845
NAMUR for product
inferchangeability
and easy mounting of
solenoids, limit switches
and other accessories.

RANGE OF OPTIONS, ACCESSORIES AND QUALITY MANUFACTURING

RANGE OF OPTIONS

. With the 4th generation actuator we are able to offer 6 different levels of protections A, B, C, D, E, P.
Please see table of protection levels available N° P01/99.
Stainless steel 303 or 316 drive shaft is available on request on all sizes and all different protection levels .
. For high and low temperature applications FPM or Silicon O rings combined with a suitable lubricant are available for all models.
. 100% Adjustable travel stop.
Economical Lock out capability in the fully-open or the fully-closed position.
Multifunction Position indicator with S.S. metal inserts for proximity sensing.
. $.S. drive shaft Cover with namur slot for high temperature application and manual override.
. Other than the standard Parallel or Diagonal bottom drive shaft connection, we can supply Keyed drive connection, Flat head
connection or special customized connections.
I. 120° and 180° Actuator rotation and intermediate rotations like 135°.
J. 3 position Actuators.

>
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QUALITY MANUFACTURING ACCESSORIES AVAILABLE
+ The AIR TORQUE actuators are manufactured ¢ Square drive reduction pieces for all drive shafts
under a quality system independently assessed + Centering/location ring for all sizes
and approved to ISO 9001. + Brackets
¢ Every single actuator is factory tested and provided ¢ Couplings
with a unique serial number for traceablity. + Solenoid valves
+ Each individual actuator is packed in a special ¢ Switch boxes
proper cardboard carton with a clear and full ¢ Proximity sensors
description of the product for protection and ¢ Gear boxes

easy identification. + Positioners
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The multi-function indicator which is supplied as standard on 4th Generation Actuator and manufactured in composite material is suitable for:

1. Position indication
Visual indication of the Actuator/Valve position is
shown via a color coded insert and Namur slot.
The indicator is suitable for all types of drive
shaft and either direction of actuator rotation.

2. Actuator ancillary drive

The Namur drive slot in the position indicator
permits direct drive engagement

of switchboxes and positioners.

3. Direct mounting of sensors
The indicator can be supplied with metal inserts
to permit easy and economical installation of many
types of sensors: P+F, IFM, TURK, etc.

ANCILLARIES INSTALLATION WITHOUT MULTI-FUNCTION INDICATOR

The 4th Generation actuator can be supplied upon

LI S.S. Cover insert request with a §.S. Cover that replaces the standard indi-
with VDI/VDE slot cator and has the Namur drive slot permiting:
l 1. Fitment of ancillaries such as switchboxes and
positioners
LJ 2. Indication of actuator position via the Namur slot
3. Operate at high temperature
_— 4. Manual operation of the actuator in cases of
emergency.

100% TRAVEL STOP ADJUSTMENT ON 4TH GENERATION ACTUATOR

The 4th Generation standard actuator provides stroke
adjustment of + or - 4° in both directions 0° and 90°.
When a stroke of less than 90° is required e.g. 1°, 5°, 10°,
25°, 50°, 80°, etc. the actuator can be supplied with

RRRRAT
=
by

H / AR special bolts in both End-Caps to allow stroke
ﬁ@ i EEE N { B:B adjustment or limitation, from 0° fo 90° according to
% mﬁ::( ?g &XE customer requirements. The 100% TRAVEL STOP

ADJUSTMENT is available on all of the 4th Generation
actuator range.

Longer screws for 100% stroke adjustment

[

)
\S%)

LOCK-OUT CAPABILITY IN FULLY-OPEN OR FULLY-CLOSED POSITION
/Q The 4th generation actuator offers an economical
fully-open (90°) or fully-closed (0°) position. The actuator
can be supplied with a special bolt and locking device
v ’ to permanently lock the actuator in position by using a
WJ padlock and preventing unwanted operation.

solution when is requested fo locking the actuator in the
7
Special longer bolt, to use only to lock the
actuator in one position when you need.

N
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OPERATING CONDITIONS

1. Operating media:

Dry or lubricated air or inert/non-corrosive gases on condition that
they are compatible with internal actuator parts and lubricant.

The operating media must have a dew point equal to -20°C
(-40F) or at least 10°C below the ambient temperature.

The maximum particle size must not exceed 30 p.

2. Supply pressure:
For Double Acting and Spring Return actuators the maximum supply
pressure is: 8 Bar (116 PSI). Minimum  supply pressure is 2.5 Bar (36 PSl).

3. Operating Temperature:

* Standard product from -20°C (-4°F) to +80°C (+176°F )

* Low temperature LT actuator with silicon "O" rings from -40°C
(-40°F) to +80°C (+176° F)

* High temperature HT actuator with FPM "O" rings from -15°C (+5°F)
to +150°C (+300°F)

Caution: For low and high temperature service, special grease is

required. Please contact AIR TORQUE for each application. High

and low temperature will vary the output torque of the actuator.

4. Stroke:

The stroke for AIR TORQUE actuators is as follows (See fechnical datay):

* Standard construction: 90° rotation with stroke adjustment at 0°
and 90° + or - 4°

* Type Y 120° stroke: 120° rotation with stroke adjustment at 0° and
120° + or - 4°

* Type X 180° stroke: 180° rotation with stroke adjustment at 0° and
180° + or - 4°.

®
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5. Operating Time:
See Technical Data Sheet

6. Lubrication:

Actuators are factory lubricated for the life under normal operating
condifions.

The standard lubricant is suitable for use from -20°C (-40F) to +80°C
(+176°F).

For low (LT) and high (HT) temperature service, where special
grease is required please contact AIR TORQUE.

7. Construction:
Twin piston rack and pinion actuator design suitable for both indoor
and outdoor installation.

8. Protection and Corrosion resistance:

Actuators are supplied with corrosion protections for normal
environments. For severe duties select from the protection level
table or contact AIR TORQUE.

9. Actuator designation and Marking:

The actuator type, size, operating pressure, output tforque, direction of
rotation, orientation of failure mode, operating femperature and drive
type are determined by actuator designation. AIR TORQUE actuators
are supplied with a label showing all this informations: type, model
(including protection and if applicable the LT or HT for operating
temperature), stroke, maximum permissible supply pressure, direction
of rotation, output torque, ancillary mounting detail, pressure connection,
actuator/valve mounting detail and serial number.

OPERATING FUNCTION AND DIRECTION OF ROTATION

The standard rotation is clockwise to close, counter-clockwise rotation is achieved when port 2 is pressurised.
For actuator marked LF the rotation is counter-clockwise to close, clockwise rotation is obtained when port 2 is pressurised

Double Acting operation function (standard rotation) TOP View:

Air supplied fo
Port 2 forces the
pistons apart -
and towards the
actuators end
caps, with the
exhaust air exiting

at Port 4, a L L
counter-clockwise Il || I
rotation is 1= :
achieved. o t @ g

Air supplied to
Port 4 forces the
pistons together e e
with exhaust air
exiting at Port 2,
a clockwise
rotation is
achieved. L L

Single Acting operation function (standard rotation) TOP View:

Air supplied fo

Port 2 forces the |
pistons apart and = .
toward the actua-
tor end caps,
compressing the
springs with the
exhaust air existing H i
at Port 4, a I |
counter clockwise :
rotation is "2" 4"
achieved.

On loss of air pressure
(air or electric
failure) at Port 2
allows the springs to
force the pistons
together with the
exhaust air exiting
atPort2, a
clockwise rotation is
achieved.

)

FAST ACTING ACTUATORS

Upon request AIR TORQUE actuators can be specially manufactured for fast acting operations. The normal life span of the

actuators is associated with the normal operating time.
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PARTS AND MATERIALS

08* 1018 .r 39 19

40 12 09*

o7*
20*

O

o Epare CORROSION PROTECTION OPTIGHAL
PART N Parts UNIT G.TY PART DESCRIPTION STANDARD MATERIAL AT (ay MATERIAL
o 1 QCH-CAM (Slop amangement} Stainless Stesley 0 e
02 2 STOP CAF SCREW Stainlass Stesl —— I
a3 2 WASHER Stainless Steel ————— |
04 i MUT (5top screw)] Stainless Steel
05+ ] 2 BEARING [Fiston oock) Polyphthalamide e
[ pJ 1 BEARING [Firion top) Nylan 4& ——
o7 ¥ 1 BEARING [Pirion boHom) Nylam4s
o8 2 2 THRUST BEARING (Pinian) Polyphthslomide s
[ 20 2 PLLIZ Nitrile {MBR) e FPRA --- Silic:on
10 1 THRUST WASHER {Firior) Stainless Steel S
1 >0 2 "0 RING [Stop screw) Nilrile {NBR) e FPYA Silicon
12 2 PISTCM GUIDE Polyphtralamide + GF J— I
13 B oy CAPSCREW (End cap) Stairless Steel
14+ .0 2 "0 RIMG [Ened cop) Mitrile {HEBR)
15* p] 2 BEARING [Pistan head) Polyphthalamide
14+ i ju] 2 "0 RING [Piston] Mitrile {NER)
17 nr:;l:'fa SPRING [Cartridge) High alloy Spring Stesl Epoxy coated
18 1 SPRING CLIF {Piniomn) Spring Steel Micxel platag Stainless Stesl
12 | FPOSITION INCIC ATOR Polypropylere +GF -
20 .20 1 P RINGG {Pinion bottorm) Mitrile [HBR) -- -
2 >0 1 O RING (Piricn 1op] Mitrie {NBR| — FPM — Sifcan
3 m | RIGHT END AP Die Casl Aluminium ¢lloy | Polvester cooted R
31 1 LEFT END C AP Cne Cast Aluminium alloy | Palyester coated e
39 1 CAP SCREW (Indcatar) Stainless Steel
A0 i FISTOM Die Cast Aluminiom alley | Anadized
4] 1 ACTUATOR IDENTIFICATION LABEL | Folyester-Aluminium [ R
42 z EMO CAP LABEL Pobvesler Alurminium I
43 | SPIGOT [Cnly on request| Extruded Aluminivm alloy ALODUR | e
50 1 BODY Extruded Aluminum alloy | ALODUR [
A | ORIVE SHAFT Steat olloy Nic-kesl palated Stainless Steel

-
Suggested SPARE PARTS For

maintenance

1) Ports included |n spare porks ki

[ Partsincluded In "Q” ring kil

Noley:

(A) For other protection levels available see page 17

{8} Fan mizdale ATAST anc bigger tha OCT-C AR mararin 5 cass iner

{C) For mede ATFOD oned reodsl 87800 He Cap soiewe ara |2 pes

{D) For micasts ATESD andg nigger 'he 2 Ena Soos are symmetne
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39
19 DIMENSHONS |6 mm aNDJAches
Dimensions; mm nch
18 21
08 04 A 115 4,53
8 ] 16 B 94 370
13 14 Square C 45 1.77
09 1 (n] 7 .28
o 10 E 45 0.18
%:— —+ 03 F 50 .97
12 ’ 02 G 25 a.es
11a H 20 079
H 22 1 miin, 10 0.39
a o1 L 4 0,14
05 M 45 0,18
M 1 2,43
A o] 12 0.47
P 20 Q.79
a % 14
M6xO MSXD G1/8"1S0228-1 R 12 047
] ‘\ﬁ; s 16 0.63
& N, = w MEB | M5x0.3]
N ) OLQ - z 10 157
é} ! CH ki Q.35
i min, 0.5 a.gz
" ‘ Diagonal Square Parallel Square Detail "X" Detail "Y" 150 Flange D2 FO3
PART Spare CORROSION PROTECTION OPTIONAL
N° Parts UNIT Q.TY PART DESCRIFTION STANDARD MATERIAL A" tag MATERIAL
01 1 BODY Extruded Aluminium alloy  |ALODUR | e
02 2 PISTOMN ‘Palyphthalamide + GF oo oo
03 Z ENDG CaAP Polyphthalgmide + GF | e
04 1 DRIVE SHAFT Steel alloy Micks! plated Stainless Sleel
os* O 2 BEARING [Piston bock} Nylon 44 -----
og* 1 THRUST BEARIMG {Finion) Mylon 46 mmemen mmen
O&a D 1 THRUST WaASHER [Finion) Stainless $teel | e oo
09* 0 2 FLUG Nitrile [NBR}
10 2 SCREW [Ext, stroke adjostrment) Stainless Steel
n 20 2 "QU RING [Screw seal] ) Nitrile [NBR}
1a 2 WaASHER Stainless Steel
12 2 HUT [Stop adjustment] Stainless Steel [ S
13 a CAP SCREW [End cap) Stainless Steel T |
14« o0 2 "CF RING [End cap) Mitrile [NER} = FPiA --- Siliceon
15 Oad 2 'O RING [Piston} Nitrile [NER} FPRA --- Silicon
15 1 SPRING CLIP [Pinion) Spring Steel Nickel plated Stoinless Steeal
19 1 POSITIOMN INDICATOR Polypropylene +GF | ceee P
21* 20 1 “CF RING (Pinian top) Nitrile (NBR} | e FPMt - Silicon
22« 0 1 "CF RING [Pinion battom) Mitrile (NBE} | e FPMA - Silicon
a9 1 CAP SCREW [Indicator) Stainless Steel RN —
41 1 ACTUATOR IDENTIFICATION LAEEL | Poiyester-Aluminium I
* Suggested SPARE PARTS For maintenance Moles: (A) For other protection levels available see page 17
3} Pars Included in spare parts kit
[J Pariz incledad in 0" ring kh
DQUBLE ACTING TORQUE RATINGS IN Nm
Supply Fressure| 2.5 Bar 3 Bor 3.5 Bar A Bar 4.7 Bar 4.5 Bar 5 Bar 5.5 Bar 4 Bar 7 Bar B Bar
ATBO D 3.0 3.6 4.2 43 5.1 5.4 6.1 6.7 7.3 8.5 9.7
DOUBLE ACTING TORQUE RATINGS IN LB-IN
Supply Pressure| 40 Psi 50 Psi &0 Psi 70 Psi 80 Psi 90 Psi 100 Psi 110 Pst 114 Psi
ATBO D 29.5 36.9 44,3 51.7 59.1 46,5 7379 a1.2 Ba.7
Mefrics |l1'lpeﬂcl| Mhcrbovm: The i ricwing tine of the actualor is oblained in the following last : {1)Hocm T
Chamber 4 mm 32 [ 0Inch 1,257 | jaciusior Suoke 90°, [3)Solencid Vake with Orifica OF 4 mm and a flow capacity On 400 Limin,, {4pnsida pips diamster & mm,
Alr volume gpaning L 004 | CuIn. 2.4 {Sachm clean air, {(BhAIr supply pressure 5.5 bar (79,75 Psi}, (ThActuator wilhout extemal rasistance load.
. . Cautions: obviously on the field applications when one or more of the above parameter are different, the moving time will
Air volume closing L 004 [Culn. 2.4 be different.
Opening Time |A)] Sec. 015} Sec. 015
Clesing Tirme |A) Sec. 01571 Sec. 015
Approximate Weight Kg 0.45 Lbs 0.98
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"Model AT700"

METRIC DIMENSIONS
AND TECHNICAL DATA

2] ; j T
PORT 2 \4} ¢ ) ) PORT ‘4" j
S J’?Q — Detail " Y "
‘ T - Connection
Detail " X A Detail " Y *
A\
t
0 Y.
A4 T
o
x s T¢
. I
Detail " X " M6x12/ |
s ﬁ‘r [ f?
. [ B ]
[
Diagonal Square Parallel Square
ACTJATGR | ATOSD ATI100 AT200 AT250 AT300 ATAS50 AT400 AT450 ATS00 AT550 ATE00 ATL50 ATFOD ATED)
MODEL THS [ 0§ &I 1 D5 il O¢5 oS G5 o5 5 [ofi3 5
A 140.5 158,5 2005 247.5 68,5 FIE 148 ACH 5 4375 537 543 &21 684
-] &7 g5 102 115 127 145 157 177 154 FHLS 245 298.5 230
C 39 ks 4.5 7.5 11 12F 138 ) 16% 1%0.7 213 51 2%E5
D PALE MExR SASxE A5 LERTY S (LR L) rahxd RASKE 5xA by | PAg 10
E 4 i) E 4 & - & & a g i) A a
F AC: an a0 aG 0 [e] ac 2] B0 130 132 a0 130
<] i 3n W k) 30 kls} 3 3 ac 30 a0 A 30
E H Ky 35 i k] 35 70 i a5 E3 100 100 1303 130
E | min_ 17 1] N3 1% 1% 4 24 2% ry g ] a4 45
i L 9 35 425 455 56 £4 7.5 ] 4R e 110 13 515
E L5 415 4/ 52 68 &7 77 &2 *L8 a9 105 1 13 158
w N I 1 19 19 [k 27 27 7 7 42 43 42 4z
C =] i85 Ele} 35 323 37.5 42,5 45 47 52 58 &2 FE.5 165
o L4 20 sl 20 20 o0 3t a0 jL¢] an ] aG S0 a4
W [] 42 30 50 72 70 102 152 135 125 140 140 165 165
[ a1 - - - - - - - - :
@ R a2 32 32 az 32 32 g 32 32 i 32 45 43
e H 24 24 24 24 24 24 z4 24 24 24 24 40 40
= W 5 M A S ma i W0 [IF 12 A TE w4 il MZE0
D W1 - o - o - o - -
T =450 2128 TRt 18" 178" R (P2 14" 1id” 174 144" /4" 174 apR" 172" -
150 Flange FOz Fa5 Fl% FiI7 F7 F1( a1} F17 Fi32 F14 Fid Fla Fl&
CH 1 14 14 17 17 2 X 27 7 34 34 LT 44
h min_ 2.5 G5 1.5 1.5 L3 15 1.5 1.5 15 2 2 25 2
X 345 42,5 51 57.5 43,5 725 7B.5 BE.S5 78 11,5 122 150.5 145
| I A 4h A0 ¢ 40 Sb/ 65 SESES &5 45 5 SOF11S °°8 115
SO Frange [Rex] Fid FO5-FO7 | FOS-FG7 Fr?g, :fg FOP F1D | FOZFIC | TIDF12 | FIGE12 L1z Fl12 Fl4 Fl4
g Q 34 42 S0 a0 o 0 m 102 162 125 5 1ac 140
o Qi i 0 Bl AR 103 12 i3 125 . -
o= W S I Ha4 M AR ] ] [TN3) w0 M2 s4l2 M1 )
o w1 A X WA | W10 M1 w13 [P £A12 . -
O H 25 G 385 4 41| 55 a3 bS] 70 70 25 83 10 12
CH ¥ il 17 17 IEa Y 22 27 27 e 7 27 L g =
1 min. 10 1z 19 1% 191 24 24 il 29 2% 29 29 ag aa =]
METRIC MODEL AT 050 AT 100 AT200 | AT250 | AT 300 ATASD | AT400 | AT 450 | AT 500 AT 550 AT SO0 | AT 450 AT 700 AT 800
TYPE D 3 D 3 D 3 b 5| B & D $| D § D § & D § D S| b 5 D H D 5
Chomber & [rm) 50 63 75 a3 100 15 125 145 140 180 200 240 265
For 1¢
Serew shoke Adustment irees | sstum | 1s6tum | Vstum |15 tom | s tom | s tom | zatem | s am | vitum | arum | 1atum | et 174 tum
Ak Volume Cpening iL} .09 0,14 03] Q.51 071 1.1% 1,54 241 3,14 4,24 594 10 14,5
Alr Volume Closing il 215 Q.26 0.4% 0.78 [ABI 1.8 2,34 378 492 6.8% 9.46 15,2 2138
Opening Time (Sec.] 02 02501025 03 0% 035|104 05]05 04(07 08[0% 11(12 04(15 1,72 |22]12732(35 4 4 4.5
Closing Time ja [sec) 025 03| 03 035|04 0505 06[07 05[0F 11|12 1415 [18(1.8|21])24 28|35 4|41 46| 45 &
App welghl [Kal 096 1.06] 158 L7 [27 315|388 44]54 651]84 7.84{102 12,6{14518.1]198| 24 | 25 316|355 451 53 64| &3 102

Notes: (A) The above indicated moving time of the actuator, are obtained in the following test conditions: (1) Room Temperature, (2) Actuator Stoke 90°, (3) Solenoid Valve with Orifice Of 4 mm and a flow capacity Qn 400 L/min.,
(4) Inside pipe diameter 8 mm, (5) Medium clean air, (8) Air supply pressure 5,5 bar (79,75Psi), (7) Actuator without external resistance load.
Cautions: obviously on the field applications when one or more of the above parameter are different, the moving time will be different.
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IMPERIAL DIMENSIONS A AIR TORQUE
AND TECHNICAL DATA =

“Model AT700" 97 C

PORT 2 AQQA), ) PORT 4’

‘ T - Connection

Detail " X "
A Detail " Y "

A\Y
VDI/VDE 3845 /ﬁ( MSxE
Il
‘

¢ R e
I M6x12 i

D
Detail " X " ﬁ !
P
S mi o=
P T

B

Diagonal Square Parallel Square

ACTUATOR|  ATOSC ATIDO | AT200 | AT250 | AT300 | AT3IS0 | AT400 | AT450 | ATS00 | ATS50 | ATS0D | AT&SD AT700 | ATEOD
MODEL =Y Dis Gt DS Cis /s s 14 D i Dis 05 D/ o5
A 5,53 4.24 B.29 .74 10.57 12.4G 13,58 14,08 1753 1917 21,38 24,45 2493 .
] 272 3.35 402 4,353 500 571 .18 897 7RE B.45 .43 11.75 12.99
c 232 243 333 .44 437 .00 535 614 4.45 751 H.39 Y EE 11.75
o M5KE M58 M MRS, M5 Mg 5B 1548 MSKE 158 MG migxlD | M&XIC
E 016 0.3l 0,31 03l (1,31 sl G 2,51 .3l 0,31 031 [63c)] 03l
i F A% & 18 215 3.15 315 EAE] 303 215 3.5 212 5.2 512 512
o G 118 118 1.18 1.18 1.18 118 (L] 1.15 118 1.18 118 118 118 E
= H .18 1.38 138 217 217 274 2.75 135 335 3.94 394 512 512 -
= | min. a7 0.83 X% 275 C.75 0,74 .94 114 114 i.ac 1.50 1A% 1ES -
— L 1.14 1.42 147 1.%5 220 52 2.7 KA A48 3590 4,33 514 &.44
v} M 1.43 1,85 204 224 2.54 302 3.23 0] ELH] .13 4,41 5.14 £,54
= H 0,43 0,43 0.75 [V 0.75 ) 1.06 [T 1.06 | 45 1.65 1.45 1,65
_9 2] 1.04 1,18 1,20 1.28 1.45 A7 177 .83 205 208 Z.44 a0% 6,50
i P 0.7% .79 0,79 075 077 1.18 1.18 114 1,18 1.7 137 1,57 1.37
= @ 1.45 1.97 1.97 276 276 432 402 452 LEN 541 331 5,50 4.50
m 01 - . - - - - - - - - - -
§ ] 1.26 126 1.26 126 126 1.26 Lze 126 2t 126 125 W5 177
(] 5 et 0.74 .74 0.94 0,94 0.24 o4 0,94 094 0,94 0,24 1.57 | 57
W M5 Hé A6 tE M8 M1 MID Mz 1z M4 Mg w20 Mz0
w1 - - - . - . - - . - - -
T.150 228 146 1" 1/8 Uiy 14 174" 14 14" 144 /4 i e 13
150 Fenge Fid FO5 FOS FO? FO7 F10 Flg F12 Fl12 F14 F14 Flg Flé
CH (a2 .55 a3 Q.87 0.47 0,87 0,67 108 1.04 1.42 1,42 Ll 1.5l
h min, 0.2 002 .08 004 004 004 0.04 (10 .08 0.Ce 0,08 0.1q 000
x 1.34 1&7 i 2% 250 285 a0y .48 X = 37 4.80 593 50
z 1.57 1.57 1.57 157 1.57  Jz21/2358|221 /256 254 Zh¢  [315/45313157453] 453 453
150 Flange | Fo3 soa | fosir | rosror | 0| 7 rarmo [ roreio | pamiz | pomz | R F2 Fla Fla
g o 1.42 [EH 1.%7 1.87 197 2.7¢ 274 176 402 40z 4.72 497 551 5.510 -
=) an - - 276 274 2re| 402 402 402 4.5¢ ERY) - o - -
= w 5 E M Me | s | wa M8 ME M0 M1 w12 Miz A4 Mid =
jo 8 Wi - i EE DN A MI0 w2 W12 = - - -
O H 0.98 1,18 1,38 1.57 1.57 | 207 Ak 2.7 27 78 145 3.35 3.94 4,41 -
CH 4.35 0.43 C.67 047 047|087 087 154 106 1.04 1.0 1.06 142 1.42 =
1 min. 0,39 0.47 075 975 lo7s| 095l 054 Iia 114 114 1i4 114 1 5C 1.50 =
IMPERIAL MODEL AT 050 AT 100 AT200 | AT250 | ATID0 | AT350 | AT4DD | AT45D | ATSOD | ATSSD | ATAQO | AF 450 AT F0G AT 800
TYFE -] 3 D 3 D 3 D 5|0 3 "] 3|06 3 o 3 o 5 o 5 > 5 |0 5 1] 3 o 3
Chambe 4| ncn) .97 2,44 2,95 346 394 433 492 570 £3% ¥ 0% TR w45 1C 43
For 1°
EPOEEs ARG ey (T Vgtan | 1sam | 15 tem | 105 um Tiawan | stem | 1aanen | paioe | saian | ien [ 15 om
5 Volume Cpening i i) 55 7.8 8.2 3. 433 40 1451 1516 | 2405 | s&2s | 4102 | Adas
Ak Volyme Cloting ] 5.2 1539 293 478 77 1423 | 2307 | 002 | 4205 | &7F3 | e27é | 12047
[Opening Time 14 | C2 | 0Z3|0ZF5| 03 |02 0353|024 05|05 26 |GCF | 2B8[CF 10|12 14|13 17| 2 29|27 3 ]da 4 4 4.5
Closing Time ial 15 i 625 | 03 | 03 035 |04 ni|os nelor ooy e e s e s 2|24 2835 4 |40 46| 45 5
Approxlmate welght JLEs: Fa A Es A JER P B S| G144 185217225 278300 3% P[43.7 S2F) 55 A0F[FE3 99 4]115 139|153 224 %

Notes:  (A) The above indicated moving time of the actuator, are obtained in the following test conditions: (1) Room Temperature, (2) Actuator Stoke 90°, (3) Solenoid Valve with Orifice Of 4 mm and a flow capacity Qn 400 L/min.,
(4) Inside pipe diameter 8 mm, (5) Medium clean air, (8) Air supply pressure 5,5 bar (79,75Psi), (7) Actuator without external resistance load.
Cautions: obviously on the field applications when one or more of the above parameter are different, the moving time will be different.
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Springs

SPRING RETURN TORQUE RATINGS IN Nm Spring
Supply Pressure| 2.5 Bar 3 Bar 3.5 Bor 4 Bar 4,2 Bar 4.5 Bar 5 Bar 5.5 Bar & Bor ¥ Bar 8 Bor shoke
Actvotor Spring| O %0°  OF 907 | O Q0° ¢ g0° 00 s0¢ 0° YO OF 90°  O° R0P O° 90 | OP 900 D0 R0° | ®O° O°
Model Set |Start End Start End | Start End Start End (Start End | Start Engd Start End | Stort End  Start End  Start Engd Start End | Start End
505 | 49 34 & 51 | 83 48 9% B4 106 ¥ 10L& 00 132 117 4% 34
504 | 43 25 8% Al | Te 5B | %3 T4 | 28 A1 (0% 91 124 108 | 14Z (L4 55 4
s07 53 31 &% 4B &4 A5 %2 71102 81 119 %8 | 13s 105 | 152 131 68 47
ATQS50 508 42 38 (7Y 55 | B& 42| %6 72 112 BA 127 105 | 144 121 | 179 155 7B 54
50% FEoOo45 79 57 OB¥ 82 104 FA1ZZ P8 139 117 172 145 05 178 A8 80
S10 82 52| %% &9 115 8BS | 132 102 |45 135 | P8 145| 9.7 &7
5N 92 5% 1Q% R4 125 %2 [15% 125 1972 159 | w07 7.4
512 0.2 &6 (1.9 82 152 11.& 185 lav |17 81
$O05 | %1 42 12 %2 180 121 [ 178 150 190 142 208 17%| 238 209 84 55
508 | 8 45 (105 TE 1A% (04 | 1s8 133 | 18 145 197 143 F27 12 | 3E4 220 w47
507 F6 58 128 A7 157 14 16F 128 188 146 25 175 245 M4 D74 23a g 78
ATI100 SO8 M 7 & 10 15F 111 175 125 204 058 a4 187 243 217 322 S 135 A%
5 0% 135 B3 144 94 Te4 10T 093 041 223 170 2572 M M 3% 39 nrFlisz2 1g
310 153 95 182 124 210 154 401 183 297 242 358 30 | 16% 110
N 1201 108 | 20 137 23 144 288 225 347 253|384 122
512 8% 12 21y Ay I7F M5 334 247 ] 202 133
306 | 1RO 1A 238 174 UWTF P34 355 292 378 34 413 35 471 409 172 110
$06 | 158 A3 N6 141 S 199 333 258 354 2B 390 Gl 448 374 BOT 4332 208 23
507 194 107 | 252 165 310 223 314 4 36T 280 427 339 | 485 398 | 540 455 242 155
AT 200 sSo8 23 13 288 188 312 21,2 | 347 247 405 305 | 463 363 | 520 421 | 437 537 .7 7
S0y 266 134 | 29 177325 202 383 270 | 441 328 | 499 ML 405 A03 | PR2 A1v | 3z 18W
A Y] W2 O1TF | 38 236 419 294 477 62 803 4.8 | 70 sS85 | 34 220
in 334 200 | T 254 455 317 5P 434 sET 55 | a®a 243
5§12 375 724 433 03 S4% I Y 466 515 | 418 268
$05 | 274 6% 266 24 | 457 252 549 443 585 44 54 535 TAZ 424 28% 183
S04 | 238 110 329 203 421 R4 | 512 384 549 422 | #0d 477 | 695 549 | BT 4s 347 X
5 07 292 145 34 IZ& 475 3B 512 3ed | 567 419 658 Gl TS #02  B4Z 494 404 257
AT25) 508 347 TS A3% 27 4TS A0F | 53 34D 422 483 | FI3 545 BOS  &3e  FAE 81Y 452 293
509 402 217 4% 247 APA 04 SES 395 | 477 487 jed 576 RS  FA1 113 45| S22 a3
Sta 457 P44 548 338 | 64 429 73] 520 %15 04 110 4B | 578 387
N G120 603 3TN 4RSS a43 BTA 444 D& 827 [ &35 403
512 567 314 458 405 B41 5AE 103 P71 ] 493 a4
SDS | 411 271 544 4d4 | 677 537 | Al 47 | B&3 T3 | P43 BOI | 10 e ard 253
S06 | 3el 192 494 328 427 455 T A% [B13 444 BRI 724 10D B5F | 114 w9 473 304
507 443 244 576 IPY [ FOF B2 (F4? BeS | Bal sdh E OFFE | 11 910 | 124 104 E51 355
AT300 508 525 30 | 458 433 [ 71,0 #B7 | 791 584 | 924 £99 | 106 932 | 119 945 | 146 123 63 405
0% 508 355 44 4DB | T4 488 870 621 101 753 | 114 BEA | 141 115 | 167 142 | FOY 454
510 &7 0% | 823 BAZ R5E 475 | 109 B0A | 135 107 | 142 134 | 7eR 507
51 T2 443 DS S%6 104 7w 130 9% | 157 125 | BAT R 7
$12 BS54 517 987 &5 125 92 152 118 | ¢45 408
505|665 419 A7F £34 | 107 A4Y 131 1oe | 140 115 157 128 174 147 855 A
504|583 288 77 503 101 1B | 123933 131 102 aad 115 146 134 18T 158 7a4  A¥.2
107 A5 372 3 BT 115 802 173 BSA | 136 102 | 158 123 | 1R 145 | 200 146 91,7 574
AT 350 S0B B48 456 108 X 5 FET | 128 885 149 100 | W71 132 | 192 153 | 735 196 105 454
509 P31 54 107 s2e 120 VRS 141 97 | 163 VG | B4 40 P¥F 18R 270 724 | 1B 7A8
510 111 424 ¥33 339 | 154 W05 | 176 127 | 219 0F 0 22 i | 13 B2
N 125 708 146 913 145 114 | 210 157 | 254 200 | 1ea 902
512 138 792 159 1 202 144 745 187 | 157 B4
S05 | s 560 13T &38| 141 b1 [ 189 139 180 13D 197 147 | Z24 195 82 525
$06 | 755 9.4 1032 &7 | 131 95 159 123 | 10 134 | |B& NS0 214 178 | 242 U0 ?Y A3
507 Y27 508 (1204 785 | 148 106 [ 159 VT | IF4 03| 203 142 | 231 89 | 359 217 115 7315
AT 400 508 G 62 (1376 A%7 148 101 | 185 117 193 145 | 221 73 | 248 0 | 304 258 132 84
509 127 733 138 843 185 101 | 182 129 | 200 156 | F3B 184 293 23%  J4% 295 | 148 948
S10 Td4  £4.5 ) 172 112 | 200 40 227 V4B 2R3 223 338 278 | 145 105
N 161 ¥37 | 8% 1X | N7 1510 2730 206 328 22 | 181 ns
512 179 107 | 206 135 | 262 190 [ 317 245 | 198 128
505|135 &84 7P 132 | 322 174 | 265 21¥ | ¥83 234 | 30F 282 | 352 A0 12y 82
504 | 119 £2A 182 106 | 20s 150 4% 193 | Zh4 210 | 193 237 | 336 B0 | 379 35e 155 §%
507 44 BOS  TBF 724 | 233 1e7 2500 185 274 00| 33 254 | 343 27A | 4D 34 180 115
AT 450 506 173 982 | 216 142 233 15% 240 185 | 303 209 | 347 27T | 390 31& | 477 403 08 112
5oy W0 s | NF T3 43 1SY ) 287 205 330 Qe | T4 R0 4e0 3FT ) 547 444 | 232 48
510 X734 20 177 A EN ) 3857 244 444 351 531 438 | 258 188
5N 254 151 | 297 195 | 341 233 | 428 325 515 417 [ M3 1M
512 SE) 149 | 374 313 411 299 | 493 284 | 09 198
05 | 171 M8 2B 1T4 ) 2B5 I3 a2 2BE J4d4 310 3F8 344 455 401 186 12
S06 | 149 543 206 41 252 198 | 319 255 342 27T | 374 311 433 368 | 487 425 %% 135
507 183 106 | 33 165 297 T3 | ¥ 244 353 278 410 335 487 391 574 448 231 187
ATSD0 so08 28 131 274 188 9T I A3 245 388 302 | 444 158 | 500 415 415 528 264 180
0% 257 155 | 2P& 78 BOF 212 3s5 Zef | 42D 325 | 479 382 S92 435 U8 c0f | 2% 20z
510 24 178 43 235 400 2R2 456 34% | 570 462 BB3 575 | 33z 24
i 320 202 | 377 25§ | 434 315 | 547 439 | £81 547 | 385 47
512 355 w5 A1 2B 535 3%4 w33 s0v | 39w 2ew
SO5 | 225 14 300 223 | ATR  Z9F | 455  37¢ | 4BS 404 | 531 457 | &08 529 237 153
504 | 1%3 ¥AB 270 175 345 252 | 423 339 454 Q5% | SO0 405 | 576 482 | 453 558 84 10
507 23 1 M5 05 | 3R 291 A7 117 | 458 353 | 544 434 | &21 510 | 698 5A7 32 M
AT 550 S04 283 057 | 360 234 | 30 244 | 434 3G 513 387 | 5BY 464 Add 540 | A1 493 37% 253
509 36d 247 | 359 17 | 442 3| 519 400 SF4 477 472 554 | 825 FOF | 978 Bel | A2 285
510 373 214 ARQ 2¥2 | 506 36 | 603 445 TEE 59 909 7AD | 474 Mg
510 418 245 | 498 321 | 571 3R T4 531  BY7 704 | 521 348
512 463 Z74 5A0 351 | 493 504 | B44 57 | 568 379
NTaf The above valee are the cul put torgue that remain ovailable Lo operale the valve when the port "2 is pressunized.

Out-put torque
available when
air supply fails
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METRIC TORQUE RATINGS A AIR TORQUE

SPRING RETURN TORGUE RATINGS IN Nm Sering
Supply Pressure| 2.5 Bar 3 bar 3.5 Bar 4 Bar 4.2 bar 4.5 Bar £ Bor 5.5 Bor s Bor 7 Bar 8 Bar strioke
Actuator Spring | I P o P | 0 F0° o w0e o~ Pl o FO¥ o w0 e PO o° eor o0 0e o w00 | s0f o
Model et |S'ort End  Stor End  Btart Engd Start End Stort End Stan Ena Start End Start Emcd Stert End Stant Emd Start End | Stort End
SO5 | M9 217 | 42 323 | 53z 430 | %R Sie | A STH | P45 sal | BS1 47 315 N3
SO& | 277 154 | 38} 240 | #A9 347 | e 473 | 438 15 | TO2 579 | A0A  &Rs | 915 79y 376 255
so7 341197 | M4F 04 | 533 410 5%4 453 | eal 515 | Pae 423 BT2  7u9 | IT9 A3S 441 296
AT 800 S08 a4 241 | BT 347 | 853 390 | el7 453 | TZ3 5D | A% 4be | 9%& 77X (1149 $aS 504 340
509 4B 284 | 311 327 | 57% 30 | 431 497 | ;87 S0F | HWs TIY (T106  W2ZI31% 113y)] 547 383
510 53 3/ | 838 434 | Fab 540 | 851 oas 1044 RS 1277 1ok | s30 425
FRL] 596 371 702 477 80%  Ed 102 s94 (1234 1009 | 693 448
512 460 414 | Tee 520 | ¥FP TIR (1192 9q4s | 784 510
SO5 | 533 372 | 71z 351 | AW FA0 | ICe%  9US | 1141 ¥BC | 124B 1087 | 416 1286 521 380
S06 | 461 Zoh | 4D 447 | BIH LS | 997 &0« | 1048 BT& | 1175 PRI | IS4 1182 | IEAZ 1040 625 433
307 348 343 | Td4 B2V 935 OO | 9Wa 471 1104 BFY 1282 ICET | 1461 1234 | VR4 1415 J3 505
ATSED | 508 Acd dls | B3 E¥6 | $24 447 1O3Z TF4 | 0 953 1A% 11FD | CLEG 1510 1975 C44R 2y 577
509 FE1 A9 A52  p3 ) 59 470 134 B4 1217 1028 | 4%5 1204 [1ESD 584 210 1971 938 s4%
510 BB SA44 | 10&A  PAS | 1245 923 | laB3 1102 178 1459 (2136 1217 | a2 7
N P94 440 | 173 8Y® 351 SRR 1709 G353 2056 1713|1146 793
512 1001 715 127¢ 8% 1637 1251 1994 1408 | 125) 84S
SOS | 750 A%6 1011 7ES | 1270 1005 | 152F 1274 | 1833 WAFE TR O1533 | 204B 1793 801 S44
SO8 | 542 334 | P02 595 1141 @54 | 1420 114 1524 0217 | 1680 1373 193% 1432 | 2'FE  |1A¥2 941 455
5Q7 79l 435 | 1082 694 1311 954 1415 A057 | 15FC 1213 1830 1472 2089 1732 | Sl49 15 1121 744
AT70C So8 fa3 534 | 1202 7FI 1306 897 | 1487 10583 1721 1312 | 1982 1571 2239 1830|2758 2350 1281 #73
sQf 1093 433 | 11%7 737 1352 B¥3 1402 1152 1871 14l | 2130 1eF e49 2189 [3is8 2705 | 1442 982
s$10 1243 7AZ | 1503 992 (7e? 1230 | G210 151D (2540 202% 3057 2548 | 1402 10m1
s 1393 837 | 1453 1091 ‘912 1350 2431 1As% P9A0 238E | 1742 1200
512 I34a 931 1803 1190 23 is0Y 2840 2228|1922 1309
s0s
504
sa7
AT 300 so08
509
Si1¢
N
512

MYl The abcwe vdlue cra the aubput kaoue Ihot reman avaloble 1o cperate the valke whicn e po b "27 i press g,
Out-put torque
Kaigtald available when
) air supply fails

DOUBLE ACTING TORGUE RATINGS IN Nm
Supply Pressure| 2.5 Bar 3 Bar 3,5 Bor 4 gar 4.2 Bar 4.5 Bar § Bar 5.5 Bar & Bar 7 Bor 8 Bar
Madel
AT 050 D 8.3 10.0 1.4 133 14,0 15.0 14.4 18.3 1.9 233 256.4
AT 100 D 14,7 17,6 205 235 24.6 26.4 2593 322 35.2 414 46.%
AT 200 D 2.1 349 407 44,5 48,9 524 58.2 &40 6%.8 B81.4 23,1
AT250 D 458 J4.9 44,1 732 hi-% 824 91.5 101 g 128 | 45
AT 3D Ab.5 798 31 104 12 120 133 44 160 186 213
AT 350 D 107 | 29 150 172 T&l 193 215 234 258 301 344
ATAQ0 D 138 146 134 222 233 249 277 305 332 388 443
AT450 D 217 241 304 43 A4S 391 435 478 522 509 )
ATS00 D 254 340 397 454 477 50 967 624 451 774 208
AT5S50 D 383 459 534 13 643 68% Fhé 842 719 10372 1225
ATH00 D 537 638 745 251 892 757 1044 |17 1276 148% 1702
AT&50 893 1072 1251 1430 1501 14608 1787 1944 2144 2502 2859
ATIO0 D | 297 I 554 1815 2075 2179 2334 2594 2853 Iz 3431 4150
ATBOO D

Torque dlagram doubhke

acting actuatars Torque diogram single ocling octualors
Stan
Srart > End / St
End End
Torque Torque Torque
o $0 o i 0~ §0°
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AIR TUHUUE®

IMPERIAL TORQUE RATINGS

SPRING RETURN TORGUE RATINGS IN LB-IN Spring
Supply Pressure 40 Psi 50 Psi &0 P4l o0 Psi 80 Psi 0 Py 100 Psi 110 Psi 114 Psl stioke
Acthiator Speing | O Ele o 0F oe it o e o Bon i qo i %0° o F0° o 90" kU o
Madel Set Start End | Stort End | Stad Enad | Start End | Start End Stort Emd Skarl Bnd  $tort End (Stat End | Stard End
505 | s1.2 kU] Fle 583 | 91.%  7R4 113 8% 132 11% 153 139 173 140 43.1 298
50& | 4n4 D94 | 45E 497 | 8AF il 104 90,3 127 1 147 13 147 151 187 171 518 358
507 | a4 ;e | 597 a0 B 4.3 e #la 121 [ 141 122 181 142 181 165 1774 175 | 404 1a
ATOS0 S08 537 324 74 527 | P43 L] 115 Fa 135 "4 155 134 175 i 183 thd 49 47.7
5a% &8 441 | #8344 09 5 126 105 |47 125 157 146 182 bzs | Fre s3T
$10 4%4  55R 1063 7é 123 P83 143 17 183 147 176 14% Bb1 597
51 967 474 n;  ar7 137 108 158 [ 173 140 | %4 858
512 131 9% 152 130 | 6d | 32 W s
508 74 £A.5 10 104 164 140 AN 174 237 212 273 247 0% 282 747 491
$0& | BaZ 535 70 §9.3 154 125 192 141 227 197 243 a2 29% 248 335 304 894  5BY
§Q07 | 744 Ee g T4 144 [ 182 145 218 [EFS 253 jar: 28% 253 325 289 146 an 105 B8
AT 100 | 508 00 5.5 134 25,2 172 131 208 167 243 203 7% 238 KIF) 274 337 254 1¢ 78.4
S0y 124 B3 162 114 198 152 234 188 243 323 305 25% 327 281 134 8B4
510 152 101 163 137 234 173 240 09 295 244 57 246 4%  ¥B32
sn 1/8 122 214 158 250 194 285 23 307 251 144 108
$12 240 179 276 214 297 P 179 15
05 ‘B& 131 257 202 128 273 99 344 470 415 541 486 612 557 153 §7.8
506 67 100 238 171 ane 242 380 313 451 384 522 455 593 526 &84 597 184 1nz
507 4 S| 213 141 87 2172 360 283 431 a5d 502 425 573 496 G4 5e7 487 &% 214 137
AT200 sDa 194 [Ab ey 1] 340 752 417 3 453 394 554 445 425 534 L85 545 245 157
509 250 150 221 221 &2 2532 443 343 534 434 605 505 445 548 274 174
$10 n %1 72 242 447 233 FIE 404 £as 475 428 57 06 194
£ 11 353 231 4724 302 495 373 54 44 G06 447 3ar 215
512 475 342 548 413 5ay 456 348 235
S05 285 141 394 303 508 a15 £20 324 731 &35 &43 TS0 255 E42 254 162
504 252 142 LE 257 A4 b4 5B 475 559 587 Bt 2] 922 BIO | 1034 #9% 307 195
$07 2 89 331 01 445 313 855 424 67 534 778 £48 Bo0 59 gz 87 1047 %38 358 237
AT250 | soB 299 150 4 w1 522 73 434 485 745 97 658 708 749 20 | 1C3s @87 409 250
507 7R pati] 450 322 &02 134 EdK] 545 525 657 P37 F&5 W0 83 440 292
510 457 271 549 X] 861 494 793 &ilf LT Fig F71 7as L1} 325
$N a7 331 648 443 F4D 555 R [ 237 734 542 357
512 732 504 837 &5 P06 433 413 ey
S 05 425 301 587 453 750 425 91z FET O IOT4 9A0 0 36 1112 | 1399 1274 347 224
304 380 231 542 393 705 535 as? 718 1029 B30 192 1047 | 1354 1205 | 1ste 1347 418 24%
507 335 161 498 323 460 FIT a22 445 54 810 | 147 9TA 1% 1135 1471 1297 154% 1395 | 488 34
ATI0D sS04 453 754 | 415 dla 777 578 | 94 741 W 903 1264 1045 | 1426 123 | 1uZ4 1375 | 658 35¥
509 570 348 7232 508 a5 &7 1 ‘057 B33 1219 %85 1382 1158 | 147% 1255 | 427 404
s$10 &HE 437 850 401 1012 73 1174 Y24 1337 108 | 1434 1183 97 449
s1 803 531 967 474 1130 A54 1297 QI8 | RS 1118 T&7 493
512 085 TEE 1247 %49 1344 1048 | 837 538
505 687 470 749 73z | 121N 994 1474 1257 | 1734 1519 | 199 IFRI | F240  Ala4 580 153
5 04 614 354 £74 Ale | 1A% gTA | 1401 1041 1463 a3 | 1924 tesS | 188 1928 ZaSn 2190 494 435
507 54 23 | B0 500 | 1066 TAZ | 13I8 I0RL | 151 12B7 | 1BER 1549 | Z1IS 0BIZ | 37 2074 | 2535 2231 | BIZ s08
AT350 508 731 354 793 46 1236 Y0® | 1518 171 IFRO0 1433 | 3043 I&¥s | G305 1F5R | Z443 2115 | 998 581
5 a% #1 530 | MBI 793 Q446 1055 | IF08 1317 | ST M5O | 2232 1842 | 2390 1999 | 1044 453
510 1M1 427 | 1373 93% | 1435 1201 | 1B9R l44d | J1&0 1728 | 2317 1EB3 | 1140 724
11 130 B¥3 | 1863 IOBE | 1825 1348 | ZOBT  14I0 | 2245 747 | 1274 TR
512 /63 1230 ells  4vd 3172 1452 | 1392 8N
505 | Lsg 623 | 1224 B4l 1564 1295 | 1902 1437 | 2240 197 | 2ETR 2314 | 2514 2852 79 455
504 795 477 [EXTE] 1471 1154 | 1&0% 1492 | 2v4s 1830 | 24B5  J1AE | 2823 250& | J1&1 ZH44 87E 558
507 e a3l KD TR T3FRWING | 17 e (346 | 2054 14B4 | 237 022 | IO 2340 | 304 ZEFR | 3271 00 | 1021 451
AT 400 SOB 547 324 1285 &7 | 1423 1200 | 19el 1538 | 229|876 | 2637 2314 2574 RS | 3178 7R | 167 T4
50% %2 714 | 1530 G54 | 1866 1392 | 22064 1730 | 2544 20aR | B3 ra07 | 2083 Ze0v | 1313 B37
510 1437 wiw | I7FL 1244 | 213 1584 2457 1923 IR Jual | weed 44 | 1488 30
511 1482 1100 | 70M) 143w | 235F 1777 257 2115 OG F11a | 1404 1023
512 27és 163 Tebd Cwaw 207 wir2 | 1750 1118
508 | 1nva 983 ) 1925 bE14 | 2454 I0ad | FYAT fhsh | AT 3106 | 40dB 3837 | 457F 41/ 1140 729
S0& | 1248 735 | \7FP 1ZES | 30 NG1& | 2841 2347 | 3372 2878 | 3902 340Y | 4433 3939 | 4544 Q47D 1369 875
S07 | 1103 527 | 133 1057 | 2144 1588 | 2495 2115 | 322¢ 2450 | 3757 3181 | 4267 3711 | 4BI@ 4242 | 5137 4881 | 1597 1021
AT450 | S08 1468 #2% | 2018 1340 | 2549 1BP1 | 3080 2423 | 3411 29532 | 4147 3483 | 4672 4004 | 4591 4333 | 1825 1184
507 Al 1873 1137 | 7403 1483 | U934 2194 | 34p5 2724 | 3954 3755 | 43T7 784 | 4B45 4104 | 2053 112
510 7258 1435 | 7 19485 | 3517 2494 | 3850 3027 | 4% 3558 | de¥9 a4ss | 2201 1458
5N 2643 1737 | 3173 2288 | 3704 2799 | 4235 3330 | 4553 3648 | 2508 1404
512 3555 UsT1 | ADBY 3102 4408 3490 | 2737 17sg
SO05 | 1777 1300 24eF 9% Med 28BS | 3BS4 3377 | 4547 a0F0 | 523F 4742 E931 5455 1470 %73
S04 [ 1578  100e | 2971 14&¥B | 2963 2391 | 3855 308 | 4348 4776 | 5S040 4438 | 5733 Sle1 | 4425 5853 1764 1192
§07 | 1387 712 20T:  14D4 | 2Faa 2097 | 3457 2789 | 4149 343Z | 4847 4174 | 5534 4887 | GUFF B5E9 | Asdl 9975 | 2068 13%)
ATS00  soB 1873 110 | 23e4 1803 3258 w495 3IRE1 3188 as4d 3830 | 5334 4573 40ZE 5245 | 4a4a el | 2352 1589
S09 2387 1509 | 304D ZIQ | 37EF 2EP4 | 4a4s 5B | SI3Y 4FFF | SAPY 4901 | S24h 5357 | 2646 17EA
510 2841 1907 | 3553 2400 | 4246 3292 | 4935 39BS | 5é3l 4677 4044 9093 | 2940 1984
ill 2355 Q306 | 4nd/S  Z99E | 4740 3591 B432 A3R3 | 5848 4709 | 3234 2185
5§12 4541 3397 | 5234 0By 5gd9 4505 | 328 2383
$08 | 2340 1g44 | 3275 257F | 4210 3313 5145 4448 | 4079 5383 | F0'4 e8| TO4R r253 0% 1399
506 | 2080 12%5 | 2pR5 2159 39 A0RA | 4845 4029 | SBOL  4Rad | 74 SEYF | F4T 4313 DADd TTRE 2515 1679
§07 | 1780 B80S | Z7ES 1740 3450 J&F5 | 45ES RAIC | SEI0 4545 | ed4Bd4 L4230 | FIBF 4414 BIZ4 T4y H885 T910 | 2934 19se
ATS50 508 2435 1321 3370 2354 A5 %1 | 52D 4124 | &1FS 5040 | TIOH 499N BO44 4930 G805 747 | 3353 2239
SOy 3G AT | ALRS 2772 | ABAD 3F0s | 5895 4441 | 8830 5576 | Fred4 4511 8325 7072 | arFz 2819
S0 3745 RU53 | 4eEC A28 | 5415 4727 | 4530 5157 | FaBL 4097 804 4453 | 4171 279R
N 4400 ZBEE | 5335 3A0I | 4270 4735 | 705 R&FI | FFed 4234 | 4610 3078
512 IO90 4317 | 4935 5354 | 7aB4 SA0s | 5029 33s8
W' of The atbove valug are the oub put forcue thet remain ovorabile 1o operate the valve when the part 7 b presanized.
Out-put torque
Sarings available when
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IMPERIAL TORQUE RATINGS

A\ ARTORQUE

SPRING RETURN TORGQUE RATINGS IN LB-IN Spring
Supply Pressure 40 Psl 50 Psi 40 Psl 70 Pl 80 Psi 0 Psi 100 Psi 110 Psi 114 Psi stroke
Actuator $pring | 0% o o won o ¥ o plagy Q- e o s0° o 0" e 20° o° P07 PO [
Model Se¢t | Stot End | Stat End | Stot End | Start Emdd | Start  End | Stort End | Stat Emd | Star End | Star) End | Stod End
505 | 3312 2404 | 4810 3704 | G908 SO0 | 7207 4301 | BSOS 7599 | 9803 BSYH | 1L1D2 10196 2787 1862
$08 | 2935 1849 | 414 3147 | 5532 4445 | 4BI0 5744 | BIZ% 042 9427 8340 | IO725 9539 | 12024 10937 azs 2258
$07 | 2559 1390 | 3BSF 25O% | SI54 IBGE | 6454 5iBe | FTSZ A4B5 F051 FFEI | I0G4P POE1 | 11548 10380 | 12427 11157 | avde 2434
AT 400  S08 481 W3IT | A4FFP 3330 | AOFR 4429 | TAPE 59T BeFA 7205 | 9973 8524 11271 $B2I | 1P050 w0400 | 446D 300
30y 4403 2773 5701 4T F000 5370 G2PA 4648 | 95%4 7948 | IDEPS 9265 | 11874 10044 | 5017 33A7
5§10 5325 3514 | 4423 4812 | 7922 &0 | Y220 FAD9 | 10518 8707 | 11297 9486 | 5575 3763
5N 6247 4255 | 7545 5553 0 BR4a GBS1 | 10142 BI1S0 10921 4929 | 132 4140
512 8467 6254 | 9744 TSP2 | 10545 8371 | 4490 4514
505 | 5535 4113 | FFi6 6294 | WE9B  B47S | 12079 10657 | 14240 12838 | 14441 15019 | 18623 17300 4472 W
506 | 4897 3190 | FOF8 5377 | 9240 7553 | 11441 9734 | 138227 11915 15803 14097 | |F9B5 16278 20145  HB459 5534 3s26
507 | 4259 748 saaD 4449 | B2 6431 10803 BAIZ | 12984 1083 15185 174 | 17347 15354 19528 17537 | J0BA7 18845 | A5  adis
ATéS0 | So8 5B02 3527 | T84 5708 | QM65  JBEY | 12346 10071 | 14527 12252 | 14709 14433 | 19890 edi4 | PP 17923 | 73T 5104
509 Fids 4786 | 527 4967 | 11708 P48 | 13885 11329 | 14071 (3511 | 18252 15492 | 19541 17001 | 8302 5742
510 8357 4045 | 11070 G226 | 13251 10407 | 15433 2568 | 17414 14770 | 18923 16078 | 9224 380
N 10432 7303 | 12613 485 | 14795 1164e | 14974 13847 | +B285 15155 | 10147 7018
512 14157 10743 | 14338 12925 (7447 14233 | 1104%  Ta54
505 | 736 547 | 11002 B74Z | 14368 11907 | 17333 15073 | 20499 18239 | 23465 21405 | 26831 24571 7088 4828
306 &B70 4158 | 10036 7324 | 13202 10490 | 1438B 13456 | 19534 16822 | 22700 19967 | 23843 23153 | 29011 2319 8505 5793
307 | 5505 R0 ROTI SROd | 12234 POPT 15402 V23R 1ASSA 15404 | 21734 18570 | 24900 21734 28045 24907 | 79945 ZeB00 | 9923 e7sY
AT700 | s08 BI0S 4489 | 11271 755 | 14437 10821 | 17403 13984 | 20765 17152 | 23934 20318 | 27100 23484 | 29000 25334 | 11340 7724
S0y 10305 4237 | 13471 2403 | 15437 12587 | 19803 15735 | 22949 18900 | 26133 22047 | 2R034 23954 | 12758 490
510 12506 7986 | 15672 11151 | 18837 14317 | 22003 17483 | 25147 20449 | 27069 22549 | 14174 G455
in 14706 9734 | 17872 12900 | 20033 160466 | 24204 19231 | 26103 21131 | 15593 10621
$12 20072 14448 | 23238 F7E)4 | 25138 19713 | 17011 11584
508
506
307
ATBOD 508
509
310
311
$12
N2 of  The above valug ore the cut-put torgue that remain ovailable to operate the valve whar the port "2 is pressurized. Out-put torque
Springs available when
air supply fails
DOUBLE ACTING TORGUE RATINGS IN LB-IN
Supply Pressure 40 Psi 50 Psi &0 Psi 70 Psi 80 Psi 90 Psi 100 Psi 110 Psi 114 Psi
Model
ATO50 D Bl 1401 122 142 142 183 203 223 235
AT 100 D 143 17% 215 251 284 72 358 %4 415
Al 200 D 284 355 424 497 568 53¥ 710 781 B24
AT250 D 447 559 &70 782 Byd 1005 1117 1229 12%4
AT 300 D 547 811 974 1134 1295 144t 1623 1735 1883
AT 350D 1049 1312 1574 1836 2099 2381 2623 2886 3043
AT400 D 1352 1691 2029 2347 2705 3343 3381 3719 3932
AT450 0 2123 2654 3185 37146 4244 4777 5308 5839 56157
ATS0D D 2770 24462 4155 4847 5540 6232 6925 7417 8032
AT550 D 3739 4474 5609 6544 7479 B413 2348 10283 10844
AT600 D 5193 5472 70 2088 10387 11685 12584 14282 15061
AT&50 D 3725 PO 13087 152569 17450 194631 21812 23994 25302
AT700 D 12663 15829 18995 22161 25327 28493 31457 34825 36724
ATEOQ D
Torque dlagram double
acting actuaters Torgue diogram single acling actuators
Shar Star
Shart End
End e /
Torque Torque Torque
o 90 v 90° o 0"
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TECHNICAL DATA FOR 120°
AND 180° ACTUATORS IN METRIC AND IMPERIAL
DIMENSIONS

C

1 <
VDI/VDE 3845 e <) &)
I
i PN
— f=d|
D _PORT 2 ¢ &> PORT 4 —— [ —
\@» /
1 < ‘
& © hd - @ @ Detail " Y "
v I~ 7
Detail " X " I T - Connection H
I
Detail " X "
$i‘+ A-120° Detail " Y " L M
A- 180°
A\
K MSXE
|
i
© »
- ]
+ [
ﬁ M6x12/ | ?
L L] =
| FH;? | % ‘
F .
Diagonal Square Parallel Square
Dimensigas in mm Dimensions in inch
e m;‘é"s ATOSO | ATIO0 | AT200 | AT2S0 | AT300 | ATADO | ATSO0 | AT4DO ATOS0 | ATION | AT2M) | AT250 | ATMM | ATA00 | ATS00 | AT&00
A - T20¢ 15%.5 17¢.5 240 281 R ars 500 418 &28 .07 T.45 .04 1205 13.58 19.6% 4.3
A - 180 %7 221.5 2985 348 1.5 476 [¥1] . 17 B.72 11.75 13,70 1502 1%.53 24,565 -
B &2 -] i 13 127 137 194 737 A3 407 453 A AR IIT Pas
< 57 b fa s L 11 s &% 52 sy KK it} Gdld 238 .65 437
(1] el Sl Ao ht S LAY a5l RUREL] #0555 528 1 5l WASAE W Snd rAIxE L LT
E k| i3 A & il ] i AT o Iy o1 | 2.3 031 43 23l
F [ L B B HO o A NN E] 13 403 315 a1s i's 315 512
G 0 i 35 an an 3 ¥ .18 118 115 V15 G ) 1 115
H 3 5] i) £5) A = 11K .34 (] ilf r 178 335 294
1 min. 12 1] & 1% 74 Pl .47 EN] BN 275 27 G4 14 150
L e A it L4 &35 pifs] 1.14 144 Laf 1454 2:0 274 444 4.33
[, ] 473 47 ] &7 ar w0 I &l 155 V] P Fhd 33 amg 44|
N [ | " (i3 £f 2! 0.4 043 0.5 ] ] TA 108 (%)
] 26 3 T il.E 274 43 hz 104 (M E] | | 7R 148 7 205 248
F * o o ] k'S S 0.y oY nr ] 25 % 18 (MF] L%S
] 4 oo a% A o2 e Lt 197 157 i) I 407 457 A
Q1 . .
] 32 37 a7 krg 1 A2 ¥ T 1.2 1.2 1.2 126 [P % 126 1.2
] ] a 24 4 e Fil 2 2 094 iR ] (K] g uNe L4 b PAE)
w [E] Hag MG i M (o] hal? il Wb WG 13 A MG MU [T ML
w1 o .
T- 150 228 B L] 1:9 178" 144" ‘ra x| IFES fER 15 /4" 1:4 Ira®
15 Hongs Fid Fo5 Fi ) H1s (] LIz ila 14 13! [ [ 174
Ch " 14 4 i 17 27 27 A 058 Q.47 nA7 1.0/ | 42
h min. ns ns [ (] ) (=3 (-] 2 0.04 006 () Q.04 oog
X 4% 4y al 375 £33 Jac 8 122 M e 07 EX:1) 480
z A% A% ] EN] 40 Sbigs sk AOr 13 Lo 1o 22020 whe (3157453
Nate: For ophenal dirrersion: of 150 flange ana square size o bolborm siog, see Meing and Imperial dimensons of stendard $0° Actuatarn,
MODEL ATOS50 D ATI00 D ATIOO O AT250 D AT300 & AT400 D AT500 D ATSDO D
TYPEj120M ¥ 180 X [ 1207y 130° X |10 ¥ B X120 ¥ 130 X |20y |BC= X Q120 ¥ L= AV | | B~ X | raeey 180° X
Choracer & () 50 Y £3 [:X] A5 B &5 45 102 192 125 125 146 180 200 00
SCrew soke Adusiment  For 1% ad), need | 1A tore 108 torn] 178 taim 128 1o | 1es tore 1a born ] 125 taim [Es tin] s b Vs tora| 124 form 174 tom | 4 toen 104 barn | 124 tamn |74 1umm
O A volume Goening L airn a0l 0.2 0 39 1) 0.83 %2 oy 1.5 1.9 2B 3% 57 7.4
E Ao volume Closing 8] G 0327 032 047 Gl DA 0497 1.4 2 29 42 67 a4h 1.8
= |Cpening Time 11 Sec ) cze 03l 03 03 | o2 0a7 | DSz gad 0.7% 1.7 141 [T
Cleriigg Tirme a1 LB | G2 2.3 0.3 a7 iy} D63 085 e 1.0 .36 1 68 T34 T3 4.5
Apprommiol e weghl {Kgi 17 1.3 7 2.5 34 4.4 4.6 ] L5 2.1 17,3 15.4 a4 29.5 4d °
Charnbes 0 {nch| 1.97 1.97 2448 24R =75 295 333 133 194 274 491 agi &.30 &30 7B FBS
SCrew shioke Agjusirdm Fea o) needd |18 foen 1is bean] L0S o 128 lues | 10 bore TR s 105 doeee LS Jores DF5 boeen 128 men] 174 Tom 104 fues 04 by Led den] 174 o 14 toen
g Al Valume Opering Sy a.r 1G4 12.2 wr B 342 3B aé 3 Lad ELY t143 [FA i 294 5485 452.2
§ Air valume Closing e Nl 14.5 1%.6 w7 A ] i | A5t B3 1252 ) 17 #a? | 3758 5378 | F2I
= |opering Time 121 521 G2 0.3l 033 B 0.3% 0.a7 052 Ceald HEL) 0. 1z tal 195 ] 35
Cicaing Time e 1= 1 233 03w a3 .47 052 0.63 065 .78 0#l 1.1 I 5 153 234 B3 455
Approximate weight ILEs) 24 33 4.4 55 7.8 k] 1.1 131 3.4 177 0 8 & 536 LL] Fénl
Notes:  (A) The above indicated moving time of the actuator, are obtained in the following test conditions: (1) Room Temperature, (2) Actuator Stoke 120° and 180°, (3) Solenoid Valve with Orifice Of 4 mm and a flow capacity

Qn 400 L/min., (4) Inside pipe diameter 8 mm, (5) Medium clean air, (8) Air supply pressure 5,5 bar (79,75Psi), (7) Actuator without external resistance load.
Cautions: obviously on the field applications when one or more of the above parameter are different, the moving time will be different.

4 120 and 180° actuator are available only in double acting version
¢ ther actuator sizes (ex. AT 350 180°) would be evaluated on request
4 Different Actuator strokes other than 120° and 180° (e.g. 135 Stoke) are available on request.
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3 POSITION ACTUATOR A AIR TORQUE

AIR TORQUE 3 position pneumatic actuator provide an operation of 0°- 45°- 90° or 0°-90°-180°. The intermediate position is
achieved by a mechanical stop of movement on the 2 auxiliary pistons. This infermediate stop positions adjustable e.g. 90°
actuators can provide 20° 30° 50° 75° etc.

In order to control the operation of AT 3 position pneumatic actuators a system of solenoid valves controlling a sequence of
air supplies to the actuator is required as described below:

_ - Position 1 (Intermediate Position):
L This position is achieved when air is supplied simultaneously
= i — <~ to ports 2 and D with exhaust air at ports 4 and C. In fact
the air supplied at ports D forces the auxiliary pistons to the
I I \_4% I [ center and the rods serve as mechanical stops for the
ot o g L o] fo internal pistons in the desired intermediate position.

Position 2 (Fully Open Position):

This position is achieved when air is supplied to port 2
and port C (Air to port C may also be avoided) with
exhaust air at port 4. In this condition air fo port 2 permit
to internal pistons to contfinue the opening stroke.

I == Il
t "c" "2 @ "4 "c" t @ "D"

1

: A — :
J]— aml

I === |

vl g 2] tw  of

SIZING INFORMATION

I

Position 3 (Fully closed Position):
This position is obtained when air is supplied o port 4
with exhaust air at port 2.

The aim of this information is to assist in the correct selection of AIR TORQUE actuators. Before fitting an AT actuator onto any
valve the following data must be considered:

* breakaway torque of the valve + safety factor as recommended by the manufacturer/considering the operatfing conditions.

* air supply pressure available to the actuator

* fype of actuator “D” (double acting) or “S" (spring return) and output torque of actuator at the available air supply pressure
e actuator rotation and the fail mode(to fail open or to fail close)

The correct selection of an actuator is critical, if the actuator is oversized the valve stem can be overstressed, on the con-
trary if the actuator is undersized it cannot produce enough torque to permit full valve operation.

Generally we can say that the torque required for valve operation comes from the friction between the metallic parts of the
valve (for example ball or disc) and the seals (seats).
Moreover the torque is influenced by variours factors depending on the type of application of the valve (service condition):
service temperature, operation frequency, line and differential pressure, flow media (lubricated, dry or slurry).

The following examples show the torque characteristic for 3 types of quarter-turn valves: ball valve, butterfly valve and plug valve.

BALL VALVE

Ball valve concept of construction is based
essentially on a polished ball (including a
through port) contained between two
seafs (Upstream and downstream). The balll
rotation allows the flow or stops the flow
through the valve. Differential of pressure
between upstream and downstream
pressure forces the ball against the
downstream seat (floating ball design).

In this case the valve torque is generated
by the friction between the balll,
seat,stem and packing.

As shown in the diagram below the
highest point of torque occurs when with
the presence of pressure, and the ball in
the closed position, the valve is moved
to the open position (breakaway torque).

BALL VALVE TORQUE

100%|

70-80%

25-30%

Torque %ﬂ

CLOSE  valve Rotation—>  OPEN

BUTTERFLY VALVE

Butterfly valve concept of construction is
based essentially on a disc fixed on an axis.
In the closed position the disc is completely
confained by the seat. The open position is
achieved when the disc is rotated (through
its stem) becomes parallel to the flow.

On the contrary, the closed position is
achieved when the disc is perpendicular to
the flow. With a butterfly valve the torque is
generated by the friction between the disc,
seat and the stem packing. Also forque
may be effected by the differential pressure
that forces on the disc. The highest point

of torque, as shown in the diagram below,
is in the closed position, and after

only a small rotation forque is considerably
reduced.

BUTTERFLY VALVE TORQUE

100%|

15-20%

Torque %ﬁ

CLOSE  valve Rotaion=>  OPEN

PLUG VALVE

Plug valve concept construction is based
essentially on a male (plug) contained in
a female cone (seat). The plug provides
a through port in one direction and with
its rotation into the seat the opening and
closure of the valve is achieved.

The torque is usually not influenced by the
flow pressure, but is generated essentially
by the friction between the seat and the
plug, during the opening + closing cycle.
the highest point of torque as shown in
the diagram below, occurs in the closed
position and remains high for the rest

of the operation, because the torque

is not influenced by pressure.

PLUG VALVE TORQUE

100%|

80-90%

Torque %ﬂ

CLOSE  valve Rotation=>  OPEN
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SIZING: DOUBLE ACTING ACTUATOR

With rack and pinion construction the output torque of an actuator is obtai-
ned by multiplying the piston force (given by air supply pressure) by the
pitch shaft radius (lever arm) as shown in fig. 1 less the force lost for friction
(efficiency). Because of this concept, the output torque is linear as shown in
the diagram A in both clockwise and counterclockwise rotation.

The suggested safety factor for double acting actuators in normal working
conditions is 15-20%.

Sizing example of Double Acting AT actuator (see also technical data):
* Published butterfly valve torque = 40Nm

« Safety factor (20%) = 40 Nm + 20% = 48 Nm

* Air supply pressure available = 5 bar

The double acting AT actuator that produces a minimum of 48 Nm at 5 bar is
(see also the diagram B).

SIZING: SPRING RETURN ACTUATOR

DOUBLE ACTING TORQUE

diag. A
fig.1 A0 Actuator Torque.
TORQUE m
4
2
PITCH -
RADIUS @
(LEVER o
OR ARM) o E
=
FORCE g
g g
0° <= Actuator Rotation ==> 90°
ACTUATOR SELECTION
DOUBLE ACTING EXAMPLE
diag. B AT200 DA TORQUE AT 5 BAR
48N
Gron]
40N
£
H
B JALVE TORQUE
g
AT200 ®

Closed valve

0° <= Actuator Rotation=> 90

In spring return applications the output torque is obtained in two different operations as shown in fig. 2 and 3. Each operation
produces two different values in relation to the stroke position (0° or 90°). For spring return actuators the output torque is produced

by multiplying the force (air or springs acting on the pistons) by the lever arm.

AIR STROKE (OUTPUT TORQUE)

First condition (fig. 2): output torque is generated by air supply pressure at

Port 2 after compressing the springs, called "OUTPUT TORQUE AIR
STROKE". In this case air forces the pistons from the 0° to the 90° position
and consequently the torque starts from a high value and during the
stroke it constantly decreases until 90° due to the natural force that
springs generate (oppose) when they are compressed (see diagram C).

fig.2
PRESSURE ——»|

TORQUE

diag. C

Second condition (fig. 3): output torque is generated by the force that
springs release onfo the pistons when air fails, called “OUTPUT TORQUE SPRING
STROKE". In this case the torque, starting from the 90° position, constantly
decreases until 0° because of springs extending (see diagram D).

AT spring refurn actuator are designed o produce a balanced torque in the
two conditions explained above when the number of springs per side is equal
to the air pressure supply (4 bar - 4 springs each side) as shown in diagram E.
For certain applications it is possible to achieve (where desired), the unbao-
lanced torque, as shown in diagram F, by changing the relafion between
the number of springs per side and air pressure supply in bar (for example 6
springs and 5.5 bar or vice versa).

In spring return applications two conditions can be achieved: air failure to
close or air failure to open. The suggested safety factor for spring return
actuators in normal working conditions is 20-25%.

PITCH —
RADIUS ﬁ
SR AR £
FORCE M A
HLLLL
0° <= Actuator Rotation=> 90"
SPRING STROKE (OUTPUT TORQUI
diag. D
fig3 H @®
| fig3 | M
TORQUE VAN o
pITCH
RADIUS |[— ﬁ
(LEVER FORCE
OR ARM) £
FORCE <
0° <= Actuator Rotation=> 90°

BALANCED TORQUE

UNBALANCED TORQUE

diag. E

Torque Nm =

Torque Nme=>

0° <= Actuator Rotation—> 90°

Sizing example of AT Spring Return actuator (see also technical data):

Spring to close (when air fails)

* Published ball valve torque = 80 Nm

« Safety factor (20%) = 80 Nm + 20% = 96 Nm
« Air supply pressure available = 5 bar

The spring return AT actuator selected is AT400 S10, because it produces
the following values:
* spring stroke 0° = 105 Nm
* spring stroke 90° = 165 Nm
s air sfroke 0° =172 Nm
« air stroke 90° = 112 Nm
(See also the diagram G).

16

0° <= Actuator Rotation—> 90°

diag.G |12um

105 Nm

96 Nm

80 Nm

Torque Nm =>>

0° <= Actuator Rotation

Closed valve
(Air failure )

=D 90°
Opened

Opened valve

E)

165 Nm

112 Nm

77 Nm

64 Nm

valve



PROTECTIONS LEVELS FOR
4th GENERATION ACTUATOR

/) AIRTORQUE

PROTECTION LEVELS AVAILABLE

Components A B C
Alodur (Special hard anodized) Alodur + PTFE coating ENP+ Polyester fransparent Coated
Body Colour: Colour: Colour:
Bright Stainless steel Light grey Bright Stainless steel
Chromatized + Polyester Coated Chromatized + Polyester Coated Chromatized + Polyester Coated
End-caps Colour: Colour: Colour:
$.S. Ral 9007 or Blue Ral 5015 $.S. Ral 9007 or Blue Ral 5015 $.S. Ral 9007
Drive shaft Carbon Steel ENP Carbon Steel ENP Carbon Steel ENP
Normal Anodized Normal Anodized Normal Anodized
SIS Colour: Colour: Colour:
Black Black Black
-General service -General service -General service
Suitable for: -Acids or basic solutions in low -Caustic soda in low concentration
concentration
Not recommended for: Caustic Soda -Nitric acid Nitric acid )
-All strong acids or basic solutions -N-Methyle Pirolidone (solvent) -Chlorine, sulphuric and salted
enviroment
Salt Spray Test Certif. N°  [SAC/655/98 SAC/656/98 SAC/892/96
Kesternick Test Certif. N°  |SAC/299/98 SAC/300/98 SAC/895/96

ENP= Electroless nickel
coating
High Phosforous
content P>10%

PROTECTION LEVEL

Components D E P
Alodur + PTFE coating Alodur + PTFE coating Alodur (special hard anodized)
Body Colour: Colour: Colour:
Light grey Light grey Bright Stainless steel
Chromatized + PTFE coating Chromatized + PTFE coating Resin Impregnated + Hard Anodized
End-caps Colour: Colour: Colour:
Light grey Light grey Dark gray
Drive shaft Carbon Steel ENP $.5. 303 (Option 316) Carbon Steel ENP
Normal Anodized Normal Anodized Normal Anodized
FECHS Colour: Colour: Colour:
Black Black Black
-General service -General service -General service
Suitable for: -Acids or basic solutions in low -Acids or basic solutions in low Suggested for any kind of solvent

concentration

concentration

Not recommended for:

-Nitric acid
-N-Methyle Pirolidone (solvent)

-Nitric acid
-N-Methyle Pirolidone (solvent)

-Caustic soda
-All sfong acids or basic solutions

Salt Spray Test Certif. N°

SAC/890/96

SAC/886/96

SAC/304/98

Kesternick Test Certif. N°

SAC/896/96

SAC/897/96

SAC/301/98

ENP= Electroless nickel
coating
High Phosforous
content P>10%

17



% ®
j%? AIR TORQUE FULL COMPLIANCE WITH
P WORLDWIDE SPECIFICATIONS

AIR TORQUE 4th Generation actuator are designed in full compliance with the latest worldwide specifications relating to the
actuator accessory and valve mounting interfaces.

Bottom mounting pad (Actuator to valve interface) configurated in accordance with 1SO 5211 and DIN 3337 specifications

¢ 1SO 5211 and DIN 3337
configuration permits
easy installation of the
actuator directly onto a
valve or will interface
through an ISO bracket.
ISO gear boxes.

¢+ AR TORQUE can supply
all mountig kits i.e.
Assorted Square drive
reducer pieces suitable
for all square drive shaft,
Centering rings for all
sizes, Brackets and
Couplings.

Other than the standard
bottom ISO/DIN Parallel
or Diagonal square out-
put on the drive shaft
connection, we can supply
a Keyed connection, Flat
head connection or spe-
cial customized drive
connections.

Top mounting pad configuration is in accordance with VDI/VDE 3845 Namur specification in order fo permit simple and easy
installation of the ancillary like switch boxes and positioners. AIR TORQUE can supply many different types of switchboxes and
positioners for any application.

Air supply connection is in accordance with VDI/VDE 3845 Namur specification to provide simple and easy solenoid valve
installation, direct mount avoiding piping and fittings. AIR TORQUE can also supply Namur solenoid valves: 5/2 and 3/2 way in
all standard voltages, D.C. or A.C.

3
1 1

S

5/2 SOLENOID 3/2 SOLENOID
VALVE OPERATION VALVE OPERATION
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®
HOW TO ORDER /A, AR TORQUE
4th GENERATION ACTUATORS .

All dimenslons, materials and protections are refened to vpdoted catalogue and/or technical data sheet.

Mode| Type SST'T';? Pngg:ﬂpon Range type e square s | POSITIOM INDICATOR Seals

AT 050 Crnly fer FO4 FO3 " ¢

ATI00 | D= Double Acling | sping FO5 FO4 14 11 |Standard Standard NER s=als
ATHMY |Slondod Clockwse 1o clote | Retum A F)5 | FOS-FO7 14 17 |lcheady included no neex {mz meed I b spaeecifiecd)
ATZ50 5 B FO7 | FOB-FGF 17 o be specified)

AT300 | Do= Double Acting [ c FO7 | FO5-FO7 FO7-F1G| 17 22 HT=FFM seals
ATIS0 [Clockwise 10 open | 7 D F10 | FO7-F1D 22 17 [Fear Piggh Tesrmprcahy g2
AT400 8 E F10 | FO7-F10 22 27 P
AT450 7 4 F12 | F10-F12 27 Pasition Indic. for Froximity  LT=Silicon seals
AT500 $= Spnng Return 10 F12 FID-F12 27 [Eepr cooe Teampsesrealune)
ATS50 ([1ondard Clockwise to clase]| 1 | F14 F12 as 27
ATL00 12 F14 F12 34
ATES0 | So=Spring to Open F1& F14 46 38
AT700 F1& F14 46
ATS00 F25 Flé 55
Frefemed COpfonal Frefemed | Gpignal
NOTES:

(1) Standard Rotation for double acting and spring return is Clockwise to close (for double acting when port 4 is pressurised).
(2) When the Centerring (Spigot) is requested the letter Y must be added after the flange tipe. Example FO7Y.
(3) Standard Square is diagonal square, when parallel square is requested a letter L must be added after the square dimension. Example 221
Other type of shaft connection like different square size. Flat head and Keyed bore are available and need a detailed description.
(4) When indicator for Proximity is requested it must be indicated with letter P. If not specified the actuators will be supplied with standard Position indicator.

Example 1: AT300 D A FO7 Y 17
Description: Actuator Model AT300, Type Double Acting (clockwise to close),Protection A, with Flange FO7 plus centerring, with diagonal square of 17 mm, with
standard indicator and standard NBR seals.

Example 2: AT550 So 10 B F14 36L P HT
Description: Actuator Model AT550, Type Spring return (Spring to open),with 10 springs (5 per side), Protection B, with Flange F14, with Parallel square of 36 mm,
with indicator for proximity and FPM seals for high temperature.

QUALITY PRODUCT

¢ Each individual actuator is factory inspected and fested.

¢ Each individual actuators are supplied with certificate of Conformity.

¢ Each individual actuator has a serial number for full traceability.

¢ Each individual actuator is individually packed in a special cardboard carton for protection, with a product description
label for easy identification and includes installation, operation and maintenance instructions in 5 languages.

Cad system for Design Controlled Honing of Electronic forque
the internal surface test machine

V The AIR TORQUE actuators are manufactured to a quality system independently assessed and
UKAS approved to ISO 9001.

ALITY
M-QSUA.G[M[NT

AVAILABLE STANDARD DOCUMENTATIONS

Company profile

Catalogue 4thG. /99
Catalogue 4thG.-R /99

Manual Instruction IMAT4G01/99
Technical data sheet

Corrosion test certificates

> & & & o o
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Head office and Works:
AIR TORQUE S.p.A.

® Via alla Campagna, n°1
MH MHUE 24060 COSTA DI MEZZATE (BG) Italy
-'J Tel.: +39 035 682299 - Fax.: +39 035 687791

E-mail: info@airtorque.it
internet:www.airtforque.it

")

v

UKAS

LAALITY
MARAGEMENT

am

AIR TORQUE'S SALES ORGANIZATIONS

@ MAIN DISTRIBUTORS:

Norway, Sweden, Finland, Denmark, Netherlands, Poland, Chek Republic, Slowakia, Israel
Belgium, Switzerland, Austria, Spain, Greece Japan, Korea, Taiwan, Singapore
Brasil, Argentina

USA, Canada
Australia, New Zeland, South Africa

AFFILIATED COMPANIES:
AIR TORQUE Gmbh A.T. (UK) Ltd
Im Katzentach 16-18 4a Sovereign Business Park
76275 Ettlingen Lathkill Street
Germany Leicestershire
Tel.: +49 7243 59340 LE16 9EG
Fox.: +49 7243 593434 Tel.: +44 1858 468199
E-mail: info@airforque.de Fax.: +44 1858 468187

E-mail: atukltd@aol.com

AIR TORQUE France (division de STF)
Parc D'Activités de la Verdiere
13880 Velaux

France

Tel.: +33 4 42878400

Fax.: +33 4 42878404

Your Representative:

PHOTO: A FINAZZI



