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Compact Pneumatic Actuator 4x4
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THERE ARE BIG ADVANTAGES TO THINKING SMALL

WHY SMALLER 15 BETTER

The All Torque Pneumatic Actuator Series 4x4 packs more than double the torque
of conventional rack and pinion actuators, That is becausa it has four pistons
generating torgue around a centrally located pinion. With more pistons in the
actuator, it allows their diameter to be smaller while generating higher torgue. At the
same time, it means the size of the actuator can be more compact.

WHY SMALLER REDUCES AIR CONSUMPTION

The cube shape coupled with pistons traveling shorter distances minimizes size
requirements while maximizing torque output. At the same time, shorter piston
travel and compact size graatly reduces pressure requiraments compared to ather
designs and results in reduced energy expenditures.
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WHY SMALLER IS BETTER

With four small cylinders each located on one of four sides of the unit and at a given
air prassure, the 4x4 produces the same torque output as double piston models
using smaller diameter pistons and a namower pinion. Thanks to the narrower

pinion, the pistons travel shorter distances so that they can move faster from one
position to the next.

WHY SMALLER IS A BETTER SOLUTION

Because of the four-cylinder dasign, the 4x4 has many more spring combination
possibiliies than double piston actuatars. This means batter solutions under any
air pressure requirement. Each chamber can use up to three different spring sizes
which nest between the covers and pistons and align by centering rings. Also,
springs are wound in opposite directions to avoid tangles during operation.

WHY SMALLER IS STRONGER

For superior corrosion resistance, the body and covers are anodized internally and
externally.

Plus, they have an external epoxy base layer and a second polyurethane paint to
further reduce corrosion in demanding applications. Extended spray wash downs do
not create corrosion problems for the actuator.
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Blowout proof and POM support pad in body
maintains proper contact of the piston racks to
the pinion at all imes
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Travel stops can be adjusted by four studs at the
base of the actuator. The studs are opposed from
each other so no unaqual forces are genarated,
the stop design allows for -/+ 5° adjustment in
both opening and closing rotations. Mid-stroke
stop points can be achisved with longer studs

Nested springs are aligned by rings cut in the
piston face and end cap. This ensures correct
crientation. With four cylinder areas, many
different combinations are available allowing for
correct sizing.
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GENERAL FEATURES

= &0 Torgue 8 4 x4 ulilizes carbon steel pistons that allow Tor
higher cycles bacause of thair greater strength

= The pistone ravel half shoet distance than double peston models,
5o thal {ha [He of seals = increasad more than doubled.

+ Different geatng material selaclion spplicable for lemparalure
range fro 4070 o 12000

+ Piston baarng made of matarial with low Triction cosfficant o
avaid matal to matal cantact. Easily repleceabla for menbtananca

+ Diouble lovsar drilling for vales mounting, and canbaring .
according to 15O G210 0IN 2337 standands

» Independent bi-direcbanad ravel stop adjusiment 4~ 5" ensuring
precise posilioning in all law contral serdces | adjusiable
beba=en B5™- 957 rolatian.

= Diract mouned soknod connechons acsonding 10 NAKLUR
slandards. Lawear larmale shall key, accordng te 150 52 11000W
3337 standards, for aseambly on valvee wilh elar or sguars
shall
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* Ajr supphy: can be dry ar lubricated fillered compressad air

* The lubricalion cariad oul by the manufaciurar qualifies for &
mirirmurm of 1,003,000 aperalions.

* Al Targuae 434 provides warows corresien grotection gredes
1o adagt to diferant appicaton anvirenmeanis acconding o a
standard pamting managament systam D-F complies o 150/
EM 12844, 8l products of All Torgque have adogted DF coaling
specilicalions C2 - 02 and oplimized muli-ayar painting
methsd & used m each anclosurg o achigve the best comosinn
resistanee, Diffenant cotars and more sfemative protectan
aolufiene ane also avallenle,

» Visual poshon indicaber tha 4 x 4 actualors ara suppkad as
standard,

* The indicator desipned o remain on the astuator far cantinwous
indicaban when m# swich is baing used
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PARTS AND IDENTIFICATION
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FART MO, PART DESCRIFTION MATERLAL
1 1 Hedy Casting alurninium alay
2 | Pistan Carbon steel
3 4 Cring HMBR
4 M.L'q:l Inrear Zarng -Sprl-n-g-rin:l
5 hax 4 tliddie spring Spring stesd
[ Flax 4 Chules gy Spring sbesl
7 for sze 040
T Storsze 115 Trng FMEBR
0 Taar mmsq size
& 4 for I?:II: 115 Crring MER
a 4 for :ﬂ 115 Side cap Casting alurninium aliay
10 B Racwat counfarsinks Feaad orned Stairdess chapl 3048
& Tor wize 90
1 10 forsze 115 socked head cap sorew Stairiess stood 204
. 0 For tecd sizes . R
12 1 Al connecting cap Casting aluminiurm alkay
12 SR _:ﬂ s T ring MER
o 6 for size 145 sy Hig
15 | H.i.I'ing Pad Far
m | a sncket set screw Stairfess steel 304
¥ 4 Fasik Stairdess sresd 304
1= 1 Strake adjustment stoq CEE
bl 2 Boarirg PR
m 2 Cring MIR
1 1 Gigar shaft Carhin shaal
Frg 1 Washear Stairdess shaal 3048
P 1 Srep rng Stairfess skeod 204
24 1 [relicator ADS
e 1 Serew Carben shaal
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OPERATIONS

B A B A

Air supplied to Port A which is connected to the center chambers forces
piston apart toward end position with exhaust air exiting at Port B (a
counterclockwise rotation is oblained).

Air supplied to Port B which is connected to the four chambers forces

pistan toward canter with exhaust air exiting at Port A (a clockwise
rotation is obtained).

B A B A

Ajr supplied to Port A which is connected to the canter chamber forces
piston apart and toward end position compressing springs, with exhaust
air exiting at Port B (a counterciockwise rotation is obtained).

Release of air allows springs to force pistons toward center position with
exhaust air exiting at Port A {a clockwise rotation is obtained).
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ACTUATION SIZING GUIDE

The seal rmaterial used, media, lemperature, fregquency ol operation and crilical application of the
walve's operalion are all rrgodant faclors in calculading the aclualion reeds of a given valve. The
information provided below should be considered as a guides only and must be adjusted according
o expariencs and judgement. Proger actuabor selecion ig raguired o pravent walve of process
aguipment damage as wall ag proper vale oparalion.

For determining torgue wa assums that valve tonue results from the frichon between 1he ball and
zaate 85 wall a8 the stam and stem seals,

Valve Torque
The tarque equiremends af ball valves will vary depending on several facions

= Beat design and material
The saal ficlion Torce depgands on the seal rraterial and the apphicatle sarvics
factor mulipliers shovn in e charl baloe

+ Stam Seal
Torgua rasults from the siem contact with stam sasts and the tpe of packing
matarials sffact torgua. Siem sas! torgue nesds to be considerasd &5 8 parcenisge
of cwarall targqua aspacially in small valve szZes,

Service Condtions To Consider

» Diffarential Presaure Klinenurm and rmadimum greseures
» Frequency af Operatian Sluck valve lorgue

= Media Influance Slurries, dry gases, oils

* Termparalures Miremum and maximums

» Cycle Time Lina hammer, process requirements
* Instrumend Air Supply Feak demand pressure availabilily

Media and Service Factor

T astazlish minimum targes raqueramants, muliphy valve torqus by the following applicstion medis
and sarvce fackors
addiionsl 125 sefaty eccatfiziency must be consdared whan selact the schustor size.

c'*?g.gﬂfflzlxﬁdlL‘;‘:;"ﬁ:'{:?m 100 Simple on and off Cperaticrs 100
Clean particle Free | Jubricating il a0 Thrattireg 120
Shirdes ar healy cormded sl cortamenate spstems | 1300 200 Prsitinnar Cantmnl 150
Gas or saturated steam | chean and wat Lo Dnce par day sreslon 120
Gas ar superheated steam , clean and doy Lk Oinee ewery two davs or mare ar plant oritical 150
Gas |, dirty urfillered e.gratural gas . chlorine 1201 1.50
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Double Acting Actuator (DA)

In the double acting achuators, the control pinion rotatcn and
itz reversal ars obtained by reversing the supply to the teo
input ports. The output torques obiainable mainly depand on
the cylinder diarmeter and the supply pressurs; by incressing
cne or both factors, the available forque also increases. As
shown in diagram A, the torque of 8 04 actuator is constant
throughout the entire rotation and relevant reversal. The
normal advisad safety facior | in addibon to the stabed valve
manufacturer torque, is 1.2

*Eelec] the acluabkon size whose orgue culpul al given
pressure exceeds the valve torgue and application Tacior

Spring Return Actuator (SR)

In thess type of achuators, which utilize springs for reversing
the retation of the control pinicn, the cuiput torgus depends
niok only on the cylinder diameter and the supply pressure,
kuf also on the presance of the springs, which shaould

ba comprizssed (o guaraniae the refum. &s shovwn in
diagram B, the available torgue af 07 progressively reduces
comprassionreducas during the rodation due fo the springs’
comprassion. On the contrary, 25 shown in disgram G, the
tarque slarding from the 907 posifion constantly decroasaes
unkil 37 because of spring exlension. Cwing Lo e higher
Tricdian presenl, the safely coeficient in this case s advised
1.25

*Select the actuator whoss torgue ouput &t 0° and 90° &t &
given air pressure exceeds the valve torque.
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Ball Valve

Ball valve construction concept is based essantially on a
polished ball {including a through port) contained in two seats
(upstream and downstream). The ball rotation allows the
flow, or stops the flow through the valve. Differential pressure
between upstream and downstream pressure forces the

ball against the downstream seat (floating ball). In this case,
the valve torgque is generated by the friction between ball

and seat and alzo between stem and packing. As shown in
the diagram to the right, the highest torque point is when, in
presence of pressure, the valve is in the closed position, and
passes to the open position (breakaway torque).

Butterfly Valve

Butterfly valve construction concept is based essentially

on a disc fixed on an axis, which in the closed position,

is completely contained by the seat. The open position

is abtained when, with a rotation |, the disc (through its
stem) becomes parallel to the flow. On the contrary, the
closed position is obtained when the disc is perpendicular
to the flow, In the case of the butterfly valve, the torgue is
generated by the friction between the disc and the seat,

by the stem packing and also by the differential pressure
thatforces on the disc. The highest forgue peint, as shown in
the diagram |, is in the closed position, and only after a small
rotation it is considerably reduced.

Plug Valve

Flug valve construction concept is based essentially on

a male (plug) contained in a female cone (seat). The

plug provides a through port in cne direction and with its
rotation into the seat the opening and closure of the valve

is abtained. 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 cpening closing cycle. As
shown in the diagram to the right, the highest torgue point

is in the closed position and remains high for the rest of the
operation, because the torque is not influenced by pressura.
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TORQUE RATING
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EFT] |
R s | oaqe | srz | soe | ofe | 4y | Em
XI5 4a9 734 856 | a8 | 1100 | 1223 | 1457
I 596 | 1344 | 1558 | 1771 | 7015 | 2240 | 7688
H1lG 1665 | 2408 | 2914 | 3330 | 3747 | 4163 | 4595

wen [ 5R2 41 A 13 51 | 105 ¥3 130 a5 153 | 1T 175 140 219 184 &3 4R
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SR3 108 6 184 14% | ¥ 180 270 230 | 10| Xa 151 311 q32 152 o 54

T 5RA 9T | 40 | 178 | 130 | 212 | 170 | 258 | 211 | 29% | 251 | 340 | 282 | 421 | 37z | 113 | &5
SRS 75 | 11 | 156 | 82 [ 257 | 133 | 337 | 173 | zvE | 214 318 | /4| 33 |} | 151 | &7

e | SRb 135 4% 175 EL] 216 136 | 356 | ITG | 797 | 217 £ 158 | 1Em 108
: SRT i 763 | 205 117 M5 | 157 2ZE6 1498 367 ara | w7 119
| SRE | 154 ErA 139 a7e 235 | 138 ¥T5 173 356 ZED ] 130

SR 143 | 3BE | 183 | TR1 | 224 | 170 | 754 | 160 | 345 | 241 | 745 | 141

[ sma | . [ 172 | &ba :13[ 161 | 253 | 1a1 | 234 | 22z | 264 | 182

I SR3 199 125 EEI 274 | 422 349 | 408 124 571 | A% 47 573 TOE 1| 174 190

[ SR 17 an 324 240 | 403 314 | 478 389 552 | 464 627 LA 6| Bd& | OB 120

SRS 139 | 71 | 288 | 170 | 383 245 | 43R | 320 | 51z | 382 SBF | 469 | 736 | GlE | FE | 140

et | SRE | [ 28 | 102 ary | 175 | 398 | 250 | 492 | A% | &aF | apn | 6a7 | 548 T | =0
SRT i 141 7R 215 451 | e 527 365 637 514 152 24

| SRR Pt 106 35A 181 411 55 7 330 657 479 | 417 240

SR1 6% | 712 | 238 | 146 | 413 | 221 | 4ET | 285 | 63T | 445 | 452 | 260
[ smm | _ | 1 318 | 111 | 383 | 184 | 447 | @61 | G17 | 410 | 436 | ZE0
SR 326 | 205 | S70 | w49 | esr | Sy | w15 | ned | w7 | me | 1ose| @3s | Laoa| 1ies| a4 | 143

| R4 293 148 537 192 | G800 515 | TA2 637 G0+ 739 1027 | BB2 | 1,271] 1136 M1 196

SRS 778 | 34 | 472 | 1% | S84 401 | 717 | 573 | 83% | e45 941 | 7RG | LAOG| 1,01F| 435 | 26l

o | ] | . aud | 165 | s amy | &bl [ dos ilml 532 | mohi | 654 | 10a0( 8B5S | sé9 | 397
SRT 495 230 | 610 ELE T41 | ATR BA3 LAY | 1100 B4z | G2% 50
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GRE TI5 116 | 1607 | 949 | 2034 1345 24480 | L7A1| Z@56| 2198 3272| 2614 | 4105 | 1446 L5490 530
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Metrie U
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TORQUE RATING
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SR 14 | o [ 20 |36 [ 27 ] 22 ] 30 [ 26 [ 3a | 20 [ 40 [ 36 47 [ 42 | 11 B

SR 13 ¥ 19 14 A 0 9 4 EF a7 £y - 45 40 13 I

SHE p 1) 3 17 10 23 1& Fx 1% a0 23 ) 22 43 £l 17 1l
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SPRING ARRANGEMENT
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TECHNICAL DATA

Wisight o w [ 2e [ s sil 1043 642 2056
Double Acting K 108 1.75 0% ARG 745 1200
Wialght of Doubiks Acting La 24z 306 657 00.16 1717 20.78
Wit 5, Cower ( D) Kg 110 1.4 318 4.0 AL 11.51

Citlia el Bpring Fatum
LT 113 L] - ] - ]

Lk ZET .17 T50 02.19 1552 3327

- kg 1x 144 310 5.52 ELE 1509

ol L FA ] 2321 T.58 12,35 1922 33,9

kg 1 141 111 S.EE{I &y 15.38

5 La = 1.30 776 1263 1868 31.55

K . 1.45 157 5.73 253 1567

e i s ] 1282 015 10

Kg 1.4 EX .84 o.14 1436

L5 . 143 TaE 1347 oL 3538

e Kg 241 | 162 53 225 16,32

La .52 B0 1341 G a6 37

" K . 205 i7E f.11 9.4% 16.5R

oa L = 4,56 519 1362 125 arAal

kg = 207 106 h.18 BG4 1697

5 La = 463 248 13.78 7156 ELTAES

K = 2.10 LED 6.25 Ve 17.25
Rir Emangibin cow a0s 0.15 ¥ 047 .80 1.3
par sbroks ** o 01l .14 03s 0.564 o5s 1.2
Actual Vivme-Lire Tral 01 1,34 e 111 1.75 25
R Dot tcin cow 42 5.2 162 287 6.3 7.3
par sbroks ™ o ar 1.6 713 5.1 573 A6
Actual Voiume-in' oAl 116 0.7 375 f3R e 1610
Opering Time 04 G, (i B LY 0.21 s 0.53 110 160
Clasing Times DA ¢ Ser., 016 .74 041 0.54 1.30 1.80

* Thie abava indizated moving fime of tha actuator, are obiemad in the fellowing testcons: (1) Room

Tarrparaiuna, [F) Achiator Stroke 90¢ (3) Selancid Valve with cnfice of 4mim and fow capaciby Cn 4007
Limin. {4] Inside ppe diameatar Bmm, (9 Medium cesn air, (B} &F supply pressura 5.5 bar 179, Fhpsi (7
Acsuator without sxtemal resistanca losd . Cautions; on tha fiald applications whan ana or more of the

abowve parametars are dfferant, tha maving tma will ba diffarant,

Accesary Top Mount MAMUR Standard VOINDE 3845 Botbom
hount 150 5211

Wiarking Teen il

MER A RO A"F R ATE"F
Flucrine rubber S C o 1200 -0" £ g BT F
lﬂme‘idH’EF. 40F o B C A" Fei 176" F

Ol 20 to 1206 P5] 1.5 o & bar

LR 30 ta 130 Pl 20t 2 bar
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TOP VIEW BOTTOM VIEW

A0 1104 4.33 BEQ ZED 517 204 64.1 £ P A ER
HEO 1245 =34 ri4 305 VER] L5450 B 21% 1035 408
HED 1540 G5 Ba5 352 6.6 i0z 3.0 ign 1300 AT
wis i 1390 [ .83 H asa T 1.4 HEME .-i IET i 118.00 . 455 | 138.5 . LEET]
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