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Features of KITZ B Series Pneumatic Actuators

Smooth operation with minimum friction 
Extensive use of fluorocarbon resin to coat inside 
parts of the actuator reduces friction to a minimum 
for smooth operation.  This includes the inside of the 
cylinder, resulting in smooth sliding of the piston and 
O-rings, as well as the surfaces of driving shaft, 
piston rod, and all bearings.  As a result, the actuator 
features long-term stable operation. 

Simple, trouble-free construction 
The number of parts has been minimized to reduce 
mechanical problems and simplify periodical check, 
maintenance, disassembly, or reassembly. 

Separated turning mechanism and cylinder 
Unlike conventional designs, in which the cylinder 
drive transmission mechanism is incorporated in the 
cylinder itself, the transmission mechanism of KITZ B 
Series actuators is designed with a scotch yoke 
installed separately from the cylinder. 

This construction prevents air leakage even when 
the shaft clearance has increased during service. 

Drive characteristics suited to quarter-turn 
valves 
Unlike conventional cylinder actuators deploying 
linear drive characteristics, use of a scotch yoke 
mechanism provides a U-shape curve which 
maximizes the force obtained at the start and end 
areas of each stroke. This performance curve is 
similar to the torque characteristics of ball and 
butterfly valves in general, making KITZ B Series 
actuators suitable for such quarter-turn valves. 

Installation of accessories 
The  actuator  housing  is  provided  with  an 
arrangement for mounting limit switches and valve 
positioners, etc. on its top, and solenoid valves, air 
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Note:  For manual valve operation, a lever needs to be 
mounted on the top end of the drive shaft of Type B-1 
through B-4 actuators. Separate manual operators are 
available for Type B-5 and B-6 actuators. 

Operational Mechanism 
The air pressure supplied into the cylinder  A
pushes the piston outward and energizes its 
movement  to  rotate  the  scotch-yoke 
counterclockwise.  The scotch-yoke converts 
linear  movement  of  the  piston  rod  to 
counterclockwise rotational movement of the 
drive shaft by 90° to open or close the valve, 
following the preset mode.
Reverse supply of the air pressure into the 
cylinder  B  activates  the  reverse  valve 
operation.  Air failure will cause the valve to 
stay at the position where the operation is 
disturbed, unlike the valve driven by Type BS 
or BWS actuator. 

Type B (Double-Action) 
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Output torque when air 
pressure is supplied. 
Output torque caused by 
spring force when air 
pressure is exhausted. 

Operating pressure: 
0.4 MPa
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At the moment the air is discharged to the atmosphere through the 
solenoid valve, the spring force pushes the piston to the reverse 
direction, and the scotch-yoke activates clockwise rotation of the shaft 
to reversely operate the valve.  Air failure will cause the valve to return 
to the original open or closed position automatically, following the 
preset mode, unlike the valve driven by Type B actuator. 
The BSW actuator is driven with the same mechanism as Type BS, but 
provided with a handwheel for manual operation.  Please bear it in mind 
that the handwheel must be factory mounted.

Operational Mechanism 
The air pressure supplied into the cylinder pushes the piston outward 
and energizes its movement to rotate the scotch-yoke counterclockwise, 
compressing the spring. The scotch-yoke converts linear movement of 
the piston rod to counterclockwise rotational movement of the drive shaft 
by 90°, to open or close the valve, following the preset mode.

Drive Shaft 
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Rod Guide
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Type BS (Spring-Return) 
Type BSW (Spring-Return with Manual Operation Device) 

Internationally patented
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*1. The operating lever cannot be mounted on the drive shaft of Type B-5 and B-6 actuators.

:WLJPÄJH[PVUZ�HUK�+PTLUZPVUZ

;̀ WL�)��+V\ISL�(J[PVU��

;̀ WL�)�(J[\H[VY�+PTLUZPVUZ�      mm
Type E1 E2 E3 W1 W2 H1 H2 H3 H4 D D1 D2 d1 d2 b1 b2 B ℓ1 ℓ2 t t1 P L M h j
B-0 92 111 ─ 25 54 75 53 18 40 ─ 50 35 12 15 10 12 50 10 12 2 ─ BSPT1/8 9 M6 ─ ─
B-1 128 154 ─ 25 81 140 60 18 94 ─ 50 35 16 15 12 12 50 12 12 2 ─ BSPT1/4 9 M6 ─ ─
B-2 177 205 ─ 35 89 153 77 23 99 ─ 70 55 22 21 17 17 70 17 17 2 ─ BSPT1/4 12 M8 ─ ─
B-3 235 272 ─ 48 116 180 104 32 104 ─ 102 70 30 28.5 23 23 95 23 23 3 ─ BSPT1/4 15 M10 ─ ─
B-4 289 333 ─ 57 149 230 138 43 127 ─ 125 85 45 41 32 32 114 32 32 3 ─ BSPT1/4 19 M12 ─ ─
B-5 372 428 ─ 81 203 225 167 34 91 ─ 165 130 45 46 ─ ─ 162 63 63 3 ─ BSPT1/2 32 M20 ─ ─
B-6 532 636 212 130 267 208 158 144 82 260 220 180 45 60 ─ ─ ─ ─ 99 4 5 BSPT1/2 26 M16 18 64.4

Operating media : Compressed instrument air 
Standard operating pressure : 0.4 MPa: factory preset pressure 
Pressure supply range : 0.3 MPa to 0.7 MPa
Output torque : Refer to Page 2 
Standard durability : 100,000 cycles under moderate service conditions 
Housing test pressure : 0.97 MPa
Drive shaft rotation : 100° (when the stopper is fully relaxed) 
Rotation adjustment range : 5° at each end 
Service temperature range : –20°C to +60°C (Supplied air should not be frozen.)
Safety Integrity Level (SIL) : IEC 61508-2010 SIL 2 or 3 capable
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Type BS Actuator Dimensions mm
Type E1 E2 E3 E4 W1 W2 W3 W4 H1 H2 H3 H4 H5 H6 D D1 D2 d1 d2 b B ℓ t t1 M L h j P1 P2
BS-0 163 127 ─ ─ 40 62 ─ 38 75 53 18 40 41 ─ ─ 50 35 12 15 12 50 12 2 ─ M6 9 ─ ─ BSPT1/8 BSPT1/8
BS-1 239 166 ─ ─ 30 83 47 38 140 60 18 94 52 46 ─ 50 35 16 15 12 50 12 2 ─ M6 9 ─ ─ BSPT1/4 BSPT1/8
BS-2 335 215 ─ ─ 38 106 62 56 153 77 23 99 68 54 ─ 70 55 22 21 17 70 17 2 ─ M8 12 ─ ─ BSPT1/4 BSPT1/8
BS-3 451 286 ─ ─ 52 140 80 78 180 104 32 104 92 73 ─ 102 70 30 28.5 23 95 23 3 ─ M10 15 ─ ─ BSPT1/4 BSPT1/4
BS-4 575 361 ─ ─ 81 188 100 91 230 138 43 127 130 99 ─ 125 85 45 41 32 114 32 3 ─ M12 19 ─ ─ BSPT1/2 BSPT1/4
BS-5 745 461 ─ ─ 117 256 128 114 225 167 34 91 182 139 ─ 165 130 45 46 ─ 162 63 3 ─ M20 32 ─ ─ BSPT1/2 BSPT1/4
BS-6 931 638 169 180 130 326 ─ ─ 208 217 144 82 184 ─ 260 220 180 45 60 ─ ─ 99 4 5 M16 26 18 64.4 BSPT1/2 BSPT1/2

Type BSW Actuator Dimensions mm
Type E1 E2 E3 E4 E5 W1 W2 W3 W4 H1 H2 H3 H4 H5 H6 D D1 D2 d1 d2 b B ℓ t t1 M L h j N P1 P2
BSW-0 185 127 218 ─ ─ 40 62 ─ 38 75 53 18 40 41 ─ ─ 50 35 12 15 12 50 12 2 ─ M6 9 ─ ─ 90 BSPT1/8 BSPT1/8
BSW-1 259 166 315 ─ ─ 30 83 47 38 140 60 18 94 52 46 ─ 50 35 16 15 12 50 12 2 ─ M6 9 ─ ─ 100 BSPT1/4 BSPT1/8
BSW-2 362 215 438 ─ ─ 38 106 62 56 153 77 23 99 68 54 ─ 70 55 22 21 17 70 17 2 ─ M8 12 ─ ─ 140 BSPT1/4 BSPT1/8
BSW-3 482 286 582 ─ ─ 52 140 80 78 180 104 32 104 92 73 ─ 102 70 30 28.5 23 95 23 3 ─ M10 15 ─ ─ 200 BSPT1/4 BSPT1/4
BSW-4 609 361 734 ─ ─ 81 188 100 91 230 138 43 127 130 99 ─ 125 85 45 41 32 114 32 3 ─ M12 19 ─ ─ 250 BSPT1/2 BSPT1/4
BSW-5 795 461 956 ─ ─ 117 256 128 114 225 167 34 91 182 139 ─ 165 130 45 46 ─ 162 63 3 ─ M20 32 ─ ─ 300 BSPT1/2 BSPT1/4
BSW-6 1006 638 169 180 1250 130 326 ─ ─ 208 217 144 82 184 ─ 260 220 180 45 60 ─ ─ 99 4 5 M16 26 18 64.4 450 BSPT1/2 BSPT1/2

Type BS-0 to BS-5 Type BSW-0 to BSW-5 

Type BS (Spring-Return) 
Type BSW 
(Spring-Return with Manual Operation Device) 
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Cylinder Volume and Air Supply Requirements

On installation of control system for actuators, air 
requirements of actuators should be carefully 
studied to ensure that a sufficient pressure is 
provided.  Actuators should be activated by clean 

air which is made free from moisture by air driers. 
For frequent operation, occasional lubrication is 
recommended for higher efficiency and longer 
service life. 

Cylinder volume for 
Type B actuators
        Cylinder
 Type V1 V2

B-0 0.05 0.07
B-1 0.17 0.17
B-2 0.43 0.43
B-3 1.04 1.09
B-4 2.69 2.75
B-5 6.53 6.80
B-6 15.90 14.20

�\UP[!�ɥ�

Cylinder volume for 
Type BS/BSW actuators
                  Cylinder

 Type V
BS-0/BSW-0 0.17 
BS-1/BSW-1 0.33 
BS-2/BSW-2 0.82 
BS-3/BSW-3 2.23 
BS-4/BSW-4 5.39 
BS-5/BSW-5 13.70 
BS-6/BSW-6 30.20

�\UP[!�ɥ�

V1

Air

V2

V

Air

Air
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CAUTION

Air Supply Requirement (Flow Rate) 
(J[\H[VYZ�ZOV\SK�IL�Z\WWSPLK�^P[O�[OL�HPY��Z\ɉJPLU[�
to operate the valve through a full stroke from the 
VWLU� [V� JSVZLK� WVZP[PVU� HUK� ]PJL� ]LYZH� PU� ¸[¹�
ZLJVUKZ��HZ�JVU]LY[LK� PU[V� MSV^� YH[L�WLY�TPU\[L��
;OL� YLX\PYLK� HPY� ]VS\TL� ¸8¹� PZ� JHSJ\SH[LK� HZ�
MVSSV^Z��

8$�(PY�Z\WWS`�YLX\PYLTLU[�WLY�TPU\[L��5 �TPU���
V$�*`SPUKLY�]VS\TL��SP[LYZ��
 V1 or V2, whichever larger, for Type B actuators 
P$�:\WWS`�WYLZZ\YL��47H.��
t $�;PTL�YLX\PYLK�WLY�Z[YVRL��ZLJVUKZ��

(SS� HJJLZZVYPLZ� [V�IL�TV\U[LK�VU� [OL� HJ[\H[VY�
Z\JO�HZ�ZVSLUVPK�]HS]LZ��HPY�ÄS[LYZ�� YLN\SH[VYZ��HUK�
HPY�Z\WWS`�WPWLZ��ZOV\SK�OH]L�Z\ɉJPLU[�JHWHJP[`�[V�
HJJVTTVKH[L�HPY�ÅV^�YH[L��8��JHSJ\SH[LK�OLYL��

Manual Operation 
-VY�KV\ISL�HJ[PVU� [`WL�HJ[\H[VYZ��THU\HS� SL]LY�
OHUKSLZ� MVY� ;`WL�)��� [OYV\NO�)���� HUK�THU\HS�
VWLYH[PVU�KL]PJLZ�MVY�;̀ WL�)���HUK�)���HYL�YLHKPS`�
H]HPSHISL��
-VY�ZWYPUN�YL[\YU�[`WL�HJ[\H[VYZ��ZWLJPM`�;̀ WL�):>�
VU�`V\Y�VYKLY�MVY�WYV]PZPVU�VM�THU\HS�VWLYH[PVU��

Air Consumption
(PY� � JVUZ\TW[PVU� �TLHUZ� � [OL� � ]VS\TL� � VM� � HPY�
KPZJOHYNLK� PU[V� [OL� H[TVZWOLYL� MYVT�HJ[\H[VY�
VWLYH[PVU�¸U¹�J`JSLZ� �KV\ISL�Z[YVRLZ��WLY�OV\Y�HZ�
JVU]LY[LK� PU[V�]VS\TLZ�WLY�TPU\[L�� �;OL�]HS\L� PZ�
JHSJ\SH[LK�HZ�MVSSV^Z�

Type B actuator: 

;̀ WL�):�VY�):>�HJ[\H[VY!�

-VY�ZLSLJ[PUN�JVTWYLZZVYZ�HUK�HPY� YLZLY]VPYZ� MVY�
[OLZL�HJ[\H[VYZ��KL[LYTPUL� [OL�JHWHJP[PLZ�IHZLK�
VU� [OL�HPY�JVUZ\TW[PVU�]HS\LZ�VI[HPULK� MYVT�[OL�
HIV]L��JHSJ\SH[PVUZ���HKKPUN��HU��L_[YH�������HZ�
HSSV^HUJL��MVY��WVZZPISL��SVZZ��VM��HPY��JH\ZLK��I`�
ZVSLUVPK�]HS]LZ��HJJLZZVYPLZ��WPWPUN��L[J��

8 = V ——————  × ——�5�  �TPU��P+������
������

��
t

8 = �=1+V2� � ——————  U× ——�5�  �TPU��

8 = V ——————  U× ——�5�  �TPU��

P+������
������

P+������
������

1
��

1
��

●��-VY�THU\HS�VWLYH[PVU�� LUZ\YL� PU�HK]HUJL� [V� �H��
ZO\[�VɈ�[OL�Z\WWS`�VM�HPY�HUK��I��KPZJOHYNL�VM�[OL�HPY�
SLM[�PU�[OL�OV\ZPUN�[V�[OL�H[TVZWOLYL�

��� ���-VY� KV\ISL�HJ[ PVU� HJ[\H[VYZ� � [OL� WYLZZ\YL�
LX\HSPaPUN�]HS]L�ZOV\SK�IL�VWLULK�PU�HK]HUJL��

●��(M[LY�THU\HS�VWLYH[PVU��[OL�SL]LY�OHUKSL�ZOV\SK�IL�
YLTV]LK�� � 6WLYH[PUN� HJ[\H[VYZ�^P[O� OHUKSLZ�
H[[HJOLK�PZ�L_[YLTLS`�KHUNLYV\Z��

●��3VUN�IVS[Z�ZLJ\YPUN�[OL�ZWYPUN�JHZL�ZOV\SK�UV[�IL�
SVVZLULK� VY� \UZJYL^LK�� \USLZZ� YLX\PYLK� MVY�
THPU[LUHUJL�� WHY[PJ\SHYS`� PU� JHZL� VM�THU\HS�
VWLYH[PVU�VM�ZWYPUN�YL[\YU�HJ[\H[VYZ���(�JVTWYLZZLK�
ZWYPUN�TH`� Z\KKLUS`� IYLHR� V\[�� JH\ZPUN� HU�
L_[YLTL�KHUNLY��

●��20;A�6WLYH[PVU�4HU\HS� PZ�H]HPSHISL� MVY�ZHML�HUK�
LɉJPLU[�VWLYH[PVU�VM�20;A�)�:LYPLZ�HJ[\H[VYZ��VU�
YLX\LZ[��
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Air Piping for Actuators

When assembling air supply pipes (either copper 
pipes or covered copper pipes) to actuators: 

1.  Select pipes of suitable diameter and wall 
thickness.

2.  Seal all pipe joints securely to avoid leakage since 
accessories are mounted along the pipes between 
air supply source and actuator. Use PTFE tapes for 
sealing, making sure that loose tape ends do not 
extend into the pipe: they may block ports and air 
Z\WWS`�TH`�IL�HK]LYZLS`�LɈLJ[LK��

Type B Actuators (Double-Action)

Type BS/BSW Actuators (Spring-return) 

Circuit diagrams of solenoid valves indicate that they are NOT energized. 

Pressure equalizing
valve 

4-way
solenoid valve

Air supplyAir supply

Air filter-regulator Air filter-regulator

Pressure equalizing
valve 

4-way
solenoid valve

S OS

1 2

IN

IN IN

IN

1 2

O

4-way (or 3-way)
solenoid valve

Solenoid energized open: Solenoid energized close:

Solenoid energized open: Solenoid energized close:

Air supply

Air filter-regulator

1 2

IN

4-way (or 3-way)
solenoid valve

Air supply

Air filter-regulator

1 2

IN
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Construction Details of Type B Actuators

Type B-3 is illustrated here.
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Construction Details of Type BS Actuators

Type BS-3 is illustrated here.
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Construction Details of Type BSW Actuators

Type BSW-3 is illustrated here.
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Double-action

Spring-return
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Three-Position Control Valves (3B Series)
Features

Accessories

:WLJPÄJH[PVUZ

�����(KQ\Z[TLU[�VM�VWLUPUN�WVZP[PVU� PZ�TLJOHUPJHSS`�JVU[YVSSLK��^OPJO�LUHISLZ�ÄUL�HKQ\Z[TLU[�HUK�THRLZ�HKQ\Z[TLU[�^VYR�HUK�
maintenance easier.

     *Initial opening position adjustment range
     The intermediate position of the 3B series can be adjusted at any given degree within 0° to 30°.
�����+V\ISL�HJ[PVU�[`WL�����:WLJPHS�^YLUJO�Z\WWSPLK�^P[O�[OL�WYVK\J[��:WYPUN�YL[\YU�[`WL�����>YLUJOLZ�H]HPSHISL�VU�[OL�THYRL[
����;OL�VWLU�JSVZL�YLZWVUZL�PZ�ZV�X\PJR�[OH[�P[�JHU�IL�\ZLK�MVY�LTLYNLUJ`�ZO\[VɈ�
(3) Reliable control is provided which prevents overshoot at the opening.
����,_JLSSLU[�ZOVJR�YLZPZ[HUJL�HUK�JVZ[�YLK\J[PVU�PZ�HYJOP]LK�I`�LSPTPUH[PUN�[OL�ULLK�MVY�WVZP[PVULYZ�
(5) The design reduces air consumption and enables the actuator to be compact.
����(�TLJOHUPZT�PZ�WYV]PKLK�[V�WYL]LU[�H�ZOVJR�HJ[PVU��Q\TWPUN��H[�[OL�Z[HY[�VM�[OL�VWLUPUN�VWLYH[PVU�
(7) The open/close action pattern (opening position/time) is selectable.
����;OL�\UP[�JVTWSPLZ�LHZPS`�^P[O�L_WSVZPVU�WYVVM�ZWLJPÄJH[PVUZ�

Standard 
accessories :WLJPÄJH[PVUZ Standard 

accessories :WLJPÄJH[PVUZ

1
Filter 
regulator

1 piece

Standard specifications: SMC product AW series, CKD 
product 7019 series
・Manufacturer standard type (relieving type)

            Spec.
 Model

Air 
inlet
(Rc)

Flow rate*
5ɥ�TPU

(approx.)

Pressure 
setting 
range
(MPa)

Ambient 
temperature

(℃)

Actuator size 
common with 
3B/3BS/3BSW

B7019-2C-GB
1/4

600 0.04–0.83 5–65 3B-1
AW30-02BG-R 1,500 0.05–85 ò�¶�� 3B-2–3B-4
*Flow rate: values at inlet pressure 0.69 MPa and output pressure of 0.39 MPa.
　・Bowl material: Polycarbonate
　・5VTPUHS�ÄS[YH[PVU�YH[PUN!���ɤT

3
Speed
controller

1 piece

:[HUKHYK�ZWLJPÄJH[PVUZ!�:4*�WYVK\J[�(:�ZLYPLZ

            Spec.
 Model

Connec-
tion 
(Rc)

4H_�ÅV^�YH[L�!�
Nl / min 

controlled/
MYLL�ÅV^

Operating 
pressure range 

(MPa)

Ambient 
temp.
(°C)

Actuator size 
common with 
3B/3BS/3BSW

AS2000-02
¼

250/340
0.05–1.0 ò�¶��

3B-1
AS3000-02-X581 810/810 3B-2–3B-4
Note: The installation position of one speed controller is between the full open 
position and the intermediate position on the closing side.
�;OL�TH_�ÅV^�YH[L�PZ�[OL�]HS\L�\UKLY�[OL�JVUKP[PVUZ�[OH[�[OL�PUSL[�WYLZZ\YL�
is 0.5 MPa, the outlet is released to atmosphere, the temperature is 20°C, 
HUK�[OL�VYPÄJL�VM�[OL�ZWLLK�JVU[YVSSLY�PZ�M\SS`�VWLULK�
　・  Low temperature application (-30 to 60°C) and high temperature 

application (-10 to 80°C) are not indicated in the model number. 
;OLYLMVYL��ZWLJPM`�PU�[OL�ZWLJPÄJH[PVU�ZOLL[�

2
Solenoid 
valve

2 pieces

Standard specifications: Konan Electric CO., Ltd. product 454 
series
・Pilot operated four-way solenoid valve: Single solenoid

           Spec.
Model

Constr-
uction

Air 
inlet
(Rc)

Cv 
Value

Pressure 
setting 
range
(MPa)

Ambient 
temperature

(℃)

Power 
source

454S202C-E01-H1
Explosion 

proof ¼ 1.19 0.15–0.8 –5–+60
AC100/110V

454S202C-E01-H3 AC200/220V
454S202C-E01-H5 DC24V
*A manifold solenoid valve assembled with two single solenoids
������:\ɉ_�¸����.�����¹�PZ�HKKLK�[V�[OL�HIV]L�TVKLS�U\TILY�

4
Silencer

3 pieces

Standard specifications: Koganei product KM series
・Compact type

        Spec.
Model

Connec-
tion (Rc)

,ɈLJ[P]L�
area

(mm2)

Recom-
mended
ÅV^

*Nl/min

Noise
reduction

(dB)

Ambient
temp.
(°C)

Actuator size 
common with 
3B/3BS/3BSW

KM-22 ¹⁄₄ 21 1,000 18 or more 5–60 3B-1–3B-4

5
Mounting
screws,
brackets, air 
pipes 1 Set

・Mounting screw: SUS304
・)YHJRL[!�-*+���
・Connector: SCS13A
・(PY�WPWL�Ä[[PUN!�Z[LLS�WPWLZ�IYHZZ�QVPU[Z��Z[HPUSLZZ�Z[LLS�PZ�VW[PVUHSS`�
available)

*Other accessories (such as a pressure equalizing valve) are optionally available.

■ Actuator
Operation

Type Double-action Spring return/Spring return type with 
manual operation device (lower row)

Type
 :WLJPÄJH[PVUZ

3B-1 3B-2 3B-3 3B-4 3BS-1
3BSW-1

3BS-2
3BSW-2

3BS-3
3BSW-3

3BS-4
3BSW-4

Operating media Compressed instrument air
Standard operating pressure 0.4 MPa
Operating pressure range 0.4–0.7 MPa or less

Housing test pressure 0.97 MPa
Operation torque (ending) N・m 36 94 235 598 27 71 176 449

Cylinder 
volume

V1(1) 0.17 0.43 1.04 2.75 0.39 0.80 2.29 5.73
V2(1) 0.17 0.43 1.09 2.69 0.18 0.48 1.39 3.93
V3(1) 0.19 0.52 1.30 2.76 ܵ ܵ ܵ ܵ
V4(1) 0.33 0.82 2.23 5.39 ܵ ܵ ܵ ܵ

Air supply port Rc1/4 Rc1/2
Drive shaft rotation 90° (± 5° at each end)

Intermediate opening adjustment range 0–30°
Ambient temperature –20°C to + 60°C (supplied air should not frozen)

Standard coating (JY`SPJ�TVKPÄLK�HSR`K�YLZPU�OLH[�YLZPZ[HU[�WHPU[�7HPU[�JVSVY!�ZPS]LY
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Operational Mechanism <Double Action>

■ The Fully Closed position
(1) The fully closed position

When both the solenoid valves 1 and 2 are 
de-energized, the air pressure passes 
through solenoid valve 1 and enters the 
cylinder chamber V2. The air pressure in the 
cylinder chamber V2 moves the small piston 
on the right to the right end, and the actuator 
output shaft rotates clockwise when viewing 
from above. At this point, the disc reaches 
the fully closed position.

■The Intermediate Position

�����6WLU�H[�[OL�ÄYZ[�Z[HNL (the intermediate 

position: within 30 degrees) 
When the solenoid valve 2 is energized, the 
air pressure passes through solenoid valve 2 
and enters the cylinder chamber V3. The air 
pressure in the cylinder chamber V3 moves 
the large piston on the left up to the stopper 
VM� [OL� ÄYZ[� Z[HNL�� HUK� [OL� HJ[\H[VY� V\[W\[�
shaft rotates counter-clockwise (within the 
range of 0 to 30 degrees) when viewing from 
above.
At this point, the disc moves to the intermediate 
position and stops there.

■The Fully Open Position

����6WLU�H[�[OL�ZLJVUK�Z[HNL�VWLUPUN (fully open)
When solenoid valve 1 is energized, the air 
pressure passes through solenoid valve 1 and 
enters the cylinder chamber V1, and at the same 
time, air pressure in the cylinder chamber V2 is 
exhausted from the exhaust port of solenoid valve 
1.
The air pressure in the cylinder chamber V1 
moves the small piston on the right to the left 
end, and the actuator output shaft rotates 
counter-clockwise when viewing from above. At 
this point, the disc reaches the fully open 
position.
�����*SVZLK�H[� [OL� MPYZ[�Z[HNL (the intermediate 

position: within 30 degrees)
While the actuator action is same as (2), it is able 
to  ad just  operat ing speed by the speed 
controller (4).
����*SVZLK�H[�[OL�ZLJVUK�Z[HNL (fully closed)
The actuator action is the same as (1).

③ ③ ③

①

②

⑤ ④

Solenoid valve 2 Solenoid valve 1

Air supply

De-energized De-
energized

Solenoid valve 1

De-
energized

Air supply

Piston (a) Piston (b)

Piston (a) Piston (b)

・Opening position 
adjustment mechanism 
(fully closed to 30 
degrees open side)

・Specification for 
accessories
(1) Filter regulator 
　(1 pc)
(2) Solenoid valve
　(2 pcs)
(3) Silencer
　(2 to 4 pcs)
(4) Speed controller
　(1 pc)
(5) Speed controller 
　(optional)

• The air pipe inside the dotted rectangle is 
optional (outside air intake prevention).

Two-stage actuator

V4
V2

Piston (a) Piston (b)

V4 V3
V1

V4 V3
V2 V1

Solenoid valve 2
De-energized

Solenoid valve 1

De-
energized

Air supply

Solenoid valve 2
De-energized
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Operational Mechanism <Spring Return>

●Spring Return Actuator <Type 3BS/3BSW>
　�;OL�ÄN\YLZ�ZOV^�[`WL��):�HJ[\H[VY�

■ The Fully Closed Position

(1) The fully closed position

 >OLU�IV[O�ZVSLUVPK�]HS]LZ���HUK���HYL�
KL�LULYNPaLK��HPY�WYLZZ\YL�PU�[OL�J`SPUKLY�
JOHTILYZ�=��HUK�=�� PZ�L_OH\Z[LK�MYVT�
[OL�L_OH\Z[�WVY[Z�VM�ZVSLUVPK�]HS]LZ���
HUK����HUK� [OLU� [OL�KPZJ�TV]LZ� [V� [OL�
M\SS`�JSVZLK�WVZP[PVU�

■The Intermediate Position

�����6WLU�H[�[OL�ÄYZ[�Z[HNL��;OL�PU[LYTLKPH[L�

WVZP[PVU!�^P[OPU����KLNYLLZ�

>OLU�ZVSLUVPK�]HS]L��� PZ�KL�LULYNPaLK�
HUK�ZVSLUVPK�]HS]L���PZ�LULYNPaLK��[OL�HPY�
WYLZZ\YL�LU[LYZ�[OL�J`SPUKLY�JOHTILY�=���
HUK�[OL�WPZ[VU��I��TV]LZ�[V�[OL�Z[VWWLY�
H[� [OL� MPYZ[� Z[HNL��;OL�HJ[\H[VY�V\[W\[�
ZOHM[� YV[H[LZ�JV\U[LY�JSVJR^PZL� �^P[OPU�
[OL�YHUNL�MYVT���HUK����KLNYLLZ��^OLU�
]PL^PUN�MYVT�HIV]L��HUK�[OL�KPZJ�TV]LZ�
[V� [OL� PU[LYTLKPH[L�WVZP[PVU�HUK�Z[VWZ�
[OLYL�

■The Fully Open Position

(3) Open at the second stage��M\SS`�VWLU�
>OLU�ZVSLUVPK�]HS]L��� PZ�LULYNPaLK�� [OL�
HPY� WYLZZ\YL� WHZZLZ� [OYV\NO� ZVSLUVPK�
]HS]L���HUK�LU[LYZ�[OL�J`SPUKLY�JOHTILY�
=���HUK�[OL�WPZ[VU� �H��TV]LZ�[V� [OL� SLM[��
;OL�HJ[\H[VY�V\[W\[�ZOHM[�YV[H[LZ�JV\U[LY�
JSVJR^PZL�^OLU�]PL^PUN�MYVT�HIV]L��HUK�
[OL�KPZJ�YLHJOLZ�[OL�M\SS`�VWLU�WVZP[PVU�

�����*SVZLK�H[�[OL�ÄYZ[�Z[HNL��[OL�PU[LYTLKPH[L 
WVZP[PVU!�^P[OPU����KLNYLLZ�
>OLU�[OL�HJ[\H[VY�HJ[PVU�PZ�[OL�ZHTL�HZ�
�����P[�PZ�HISL�[V�HKQ\Z[�VWLYH[PUN�ZWLLK�I`�
[OL�ZWLLK�JVU[YVSSLY�����

(5) Closed at the second stage��M\SS`�JSVZLK�
;OL�HJ[\H[VY�HJ[PVU�PZ�[OL�ZHTL�HZ�����

Piston (a) Piston (b)

③
②

④

③

①

⑤

V2
V1

・Specifications for accesories
(1) Filter regulator
　(1 pc)
(2) Solenoid valve
　(2 pcs)
(3) Silencer
　(2 pcs)
(4) Speed controller
　(1 pc)
(5) Speed controller
　(optional)
• Air piping inside the dotted rectangle is optional.
　(outside air intake prevention)

V2
V1

V2
V1

Solenoid valve 1 Solenoid valve 2

Air supply

De-energized De-
energized

Piston (a) Piston (b)

Solenoid valve 1 Solenoid valve 2

Air supply

De-energized De-
energized

Solenoid valve 2
De-

energized

Air supply

Piston (a) Piston (b)

Solenoid valve 1
De-energized
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Operation Type (Time Chart)

By switching two solenoid valves, the following types of actuator actions are possible.

1) Open/closed at two stages: Fully closed (1)ĺ Intermediate (2)ĺ 
Fully open (3)ĺ Intermediate (4)ĺ Fully closed (5)

[Action pattern] [Operating time of the 
actuator]

SOV1 SOV2 Valve pos. Time ࡛;OL� [PTL� ¸[ � ¹� JHU� IL�
adjusted by the speed 
controller.

࡛;OL�[PTLZ�¸[ � ¹��¸[ � ¹�HUK�
¸[�¹�HYL�ZWLJPÄLK�I`�[OL�
user.

① De-energized De-energized Fully closed ܵ

② De-energized Energized Intermediate t1–t2

③ Energized Energized Fully open t3–t4

④ De-energized Energized Intermediate [�¶[�

⑤ De-energized De-energized Fully closed t7
Note: SOV is an abbreviation for solenoid valve.

2) Open at one stage/closed at two stages: Fully closed (1)ĺ Fully open 
(2)ĺ Intermediate (3)ĺ Fully closed (4)

[Action pattern] [Operating time of the 
actuator]

SOV1 SOV2 Valve pos. Time ࡛;OL� [PTL� ¸[ � ¹� JHU� IL�
adjusted by the speed 
controller.

࡛;OL�[PTLZ�¸[ � ¹�HUK�¸[ � ¹�
HYL�ZWLJPÄLK�I`�[OL�\ZLY�

① De-energized De-energized Fully closed ─

② Energized Energized Fully open t1–t2

③ De-energized Energized Intermediate t3–t4

④ De-energized De-energized Fully closed t5
Note: SOV is an abbreviation for solenoid valve.

3) Open at two stages/closed at one stage: Fully closed (1)ĺ 
Intermediate (2)ĺ Fully open (3)ĺ Fully closed (4)

[Action pattern] [Operating time of the 
actuator]

SOV1 SOV2 Valve pos. Time ࡛;OL� [PTL� ¸[ � ¹� JHU� IL�
adjusted by the speed 
controller.

࡛;OL�[PTLZ�¸[ � ¹�HUK�¸[ � ¹�
HYL�ZWLJPÄLK�I`�[OL�\ZLY�

① De-energized De-energized Fully closed ─

② De-energized Energized Intermediate t1–t2

③ Energized Energized Fully open t3–t4

④ De-energized De-energized Fully closed t5
Note: SOV is an abbreviation for solenoid valve.

4) Open/closed at one stage: Fully closed (1)ĺ Fully open (2)ĺ Fully 
closed (3)

[Action pattern] [Operating time of the 
actuator]

SOV1 SOV2 Valve pos. Time ࡛;OL� [PTL� ¸[ � ¹� JHU� IL�
adjusted by the speed 
controller.

࡛;OL�[PTLZ�¸[�¹�PZ�ZWLJPÄLK�
by the user.

① De-energized De-energized Fully closed ─

② Energized De-energized Fully open t1–t2

③ De-energized De-energized Fully closed t3
Note: SOV is an abbreviation for solenoid valve.

Op
en

Int
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e
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SOV1

SOV2

t1 t2 t3 t4 t5 t6 t7

Time (t)

Operating 
time of 
actuator

SOV 
energized

SOV1

SOV2

t1 t2 t3 t4 t5

Time (t)

Operating 
time of 
actuator

SOV 
energized

SOV1

SOV2

t2 t3t1 t4 t5

Time (t)

Operating 
time of 
actuator

SOV 
energized

SOV1

SOV2

t2 t3t1

Time (t)

Operating 
time of 
actuator

SOV 
energized

Op
en

Int
erm
ed
iat
e

Cl
os
edVa
lv
e 
op
en
in
g

Op
en

Int
erm
ed
iat
e

Cl
os
edVa
lv
e 
op
en
in
g

Op
en

Int
erm
ed
iat
e

Cl
os
edVa
lv
e 
op
en
in
g

14

2　校 荒井
18.06.06
Check

2
0
1
8
.0
6
.0
6
（
1
1
:5
9
:3
0
）



15

初　校 奥山
19.06.18
Check

2
0
1
9
.0
6
.1
8
（
1
6
:0
3
:3
2
）

Actuator Sizing (For Ball valves)

The operating torque of a valve varies according 
[V�Å\PK�JVUKP[PVUZ�Z\JO�HZ�WYLZZ\YL�� [LTWLYH[\YL��
]LSVJP[`�� ]PZJVZP[`� HUK� KLUZP[`�� � ;OL� MVSSV^PUN�
HJ[\H[VY�ZPaLZ�HYL�YLJVTTLUKLK�MVY�[`WPJHS�SPNO[�VY�
OLH]`� SVHK� ZLY]PJL� ^P[O� [OL� M S\PK� JVUKP[PVUZ�
ZWLJPMPLK�ILSV^�� �:LSLJ[PVU�VM�;`WL�)� SPZ[LK�OLYL�
JHU�IL�HSZV�HWWSPLK� [V�ZLSLJ[PVU�VM�;`WL�):�HUK�
;̀ WL�):>�

IMPORTANT 
:LSLJ[PVU�VM�HJ[\H[VYZ�PZ�]LY`�JYP[PJHS�^OLU!�
Ŷ-S\PK�WYLZZ\YL�PZ�OPNOLY�[OHU�[OH[�SPZ[LK�ILSV^��
Ŷ-S\PK�]LSVJP[`�PZ�L_[YLTLS`�OPNO��
Ŷ6WLYH[PVUHS�PU[LY]HS�L_JLLKZ�[OYLL�TVU[OZ��
Ŷ6WLYH[PUN�WYLZZ\YL�PZ�SV^LY�[OHU�����47H
����WZP��

Fluid Condition
                                               Service Condition
        Fluids Light Load Service Heavy Load Service

>H[LY \W�[V�����47H!�( ���e����47H!�)
(PY��Z[LHT�HUK�NHZLZ \W�[V�����47H!�( ���e����47H!�)
/PNOS`�]PZJV\Z�Å\PK \W�[V�����47H!�)
2LYVZLUL��UHWO[OH��HSJVOVS��HUK�V[OLY�ZVS]LU[Z \W�[V�����47H!�)
Oil-free service \W�[V�����47H!�)
:S\YY`�HUK�V[OLY�SPX\PKZ�JVU[HPUPUN�MVYLPNU�VIQLJ[Z \W�[V�����47H!�*�
:LY]PJL�[LTWLYH[\YL!�-S\PKZ�[LTWLYH[\YL :LL�]HS]L�ZLH[�YH[PUN�VM�¸)HSS�=HS]LZ�*H[HSVN¹��,�����

*VU[HJ[�\Z�MVY�Å\PKZ�V[OLY�[OHU�[OL�HIV]L�
�*VU[HJ[�\Z�MVY�L_[YLTLS`�OLH]`�SVHK�ZLY]PJL��WV^KLY��ZS\YY �̀�KLO`KYH[LK�JHRL��L[J���VY�Å\PKZ�LHZ`�[V�ZVSPKPM`�VY�WVS`TLYPaL�

For TDZ Series (Full Bore Design)
:PaL in ���) ���) 1) ����) �) ����) 3) �) 5) 6) �) ��)

TT 15A ��A ��A ��A ��A 65A ��A ���A ���A ���A ���A ���A

:LY]PJL�*VUKP[PVU A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C
:LY]PJL�7YLZZ\YL　　　           

MPa
���

���

���

���

���

) �

�
) �

�

) �

�
�*VUZ\S[�20;A�KPZ[YPI\[VYZ�MVY�H]HPSHIPSP[`�VM�HWWYVWYPH[L�HJ[\H[VYZ�

For TB Series
:PaL -\SS�)VYL�;̀ WL����PU�TT� ���)(15A�� �������� ������ ��������� ��������� ������ ��������� ������ ������� ������� ������� ������� ��������

9LK\JLK�)VYL�;̀ WL��PU�TT� ���)����A�� ������ ��������� ��������� ������ ─ ������ ������� ������� ������� ������� �������� ��������
:LY]PJL�*VUKP[PVU A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C

:LY]PJL�7YLZZ\YL　　　           
MPa
���

���

���

���

���

)�

�)�

�
�*VUZ\S[�20;A�KPZ[YPI\[VYZ�MVY�H]HPSHIPSP[`�VM�HWWYVWYPH[L�HJ[\H[VYZ�

B -0 B -2 B -4
B -6

B -1 B -3 B -5

) �

�

B -0

B -0B -0
B -1 B -3

B -2

B -2
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Optional Accessories

The following optional accessories are recommended for KITZ B Series actuators.  
For supply of other accessories, contact your local KITZ distributors. 

Product code Purpose :WLJPÄJH[PVUZ

Limit Switch 

  LS Weather-proof 
  LS-F Explosion-proof

For initiating electric signals to check open or 
close position of the valve: 
A separate limit switch is recommended for each 
of open and close indications.

LS AC: 10 A/125 V     10 A/250 V    10 A/480 V 
   DC: 0.8 A/115 V    0.4 A/230 V 
LS-F AC: 5 A/125 V       5 A/250 V 
 DC: 0.8 A/125 V    0.4 A/250 V 
Contact circuit: 2-Circuit double break 

Solenoid Valve 

  SOV Weather-proof 
  SOV-F Explosion-proof

-SV^�Z^P[JOPUN�V]LY�HPY�ÅV^�I`�LSLJ[YPJ�ZPNUHS"����
way solenoid valves for double-action actuators, 
4-way solenoid valves for spring-return actuators, 
with one OUT port plugged, or 3-way solenoid 
valves used.

Connected pipe: BSPT1/4 
Working pressure:  0~0.97 MPa
6YPÄJL�KPHT!�� ��TT�
Electric current: 100 V/50 Hz  100 V/60 Hz 
                        110 V/60 Hz  200 V/50 Hz 
                       200 V/60 Hz  220 V/60 Hz 
Supply source connection 
Weather-proof:  DIN terminals or terminal boxes 
Explosion-proof:  Electric wire pipe threading

Air Filter-Regulator
 
  F + R 
  (With pressure gauge)

For removing moisture, water and other foreign 
objects from operating air and for regulating air 
pressure at a desire level.

Connected pipe: BSPT1/4, BSPT1/2 
Working pressure!� 4H_��PUSL[�WYLZZ\YL"�
                      0.97 MPa
Setting pressure range:   4H_��V\[SL[�WYLZZ\YL"�
              0.04~0.83 MPa

Speed Controller
 
  SP

For reducing actuator operating speeds. Connected pipe: BSPT1/8, BSPT1/4, BSPT1/2 
Operation pressure: 0.97 MPa max. 

Quick Exhaust Valve
 
  QE

For increasing actuator operation speed.  This 
device can increase operation speed only when 
the actuator is operated by the spring.  Positioners 
cannot be used together with a quick exhaust 
valves.

Connected pipe: BSPT1/4, BSPT1/2 
Working pressure: 0.97 MPa max. 

Valve Positioner 

  P 
  (Complete with 
  pressure gauge) 

-VY�JVU[YVSSPUN�[OL�ÅV^�YH[L�� �(�WVZP[PVULY�JHU�IL�
mounted on either double-action or spring-return 
actuators.  Operation mode, air-to-open or air-to-
close, can be changed simply by reversing cam 
direction. 

Connected pipe: BSPT1/4 
                      (pressure gauge: BSPT1/8) 
Supply pressure: 0.3~0.7 MPa 
:PNUHS�WYLZZ\YL!� ����e����47H�VY�ZWLJPÄLK�
Signal Current:  E/P: (input signal)
 4~20 mA
Air consumption: 20 N /min. max. 
                         (at supply pressure 0.5 MPa) 

Silencer 

  K 

For reducing the air exhaust noise of solenoid 
valves.  The device is installed at the exhaust port 
of a solenoid valve. 

Connected pipe: BSPT1/8, BSPT1/4, BSPT1/2 
Working pressure: 0.9 MPa max. 

Air Filter 

  F

For removing moisture, water and other foreign 
objects from operating air. 

Connected pipe: BSPT1/4, BSPT1/2 
Working pressure: 0.97 MPa max. 

Pressure Equalizing 
Valve 

  C 

For equalizing the internal air pressure to the 
atmospheric  level  for  manual  operation  of 
actuators. 

Connected pipe: BSPT1/4 
Working pressure: 1.37 MPa max. 

(IV]L�ZWLJPÄJH[PVUZ�HYL�20;A�Z[HUKHYKZ��+PɈLYLU[�ZWLJPÄJH[PVUZ�HYL�VW[PVUHSS`�H]HPSHISL��


