KOGRANEGI

TWIN ROD CYLINDERS

BSERIES

SQUARE

A slender, square form offering direct mounting,
a compact design that __

eliminates the need for % .
. _' | = e
guides, and a sensor
switch magnet as standard! b = R
FLAT G
) ] ) . ( S\m \e l/l
This horizontal lead wire type compact sensor switch ‘*—\r—”\‘
w w

space-saving of the mechanical device. In addition,
5 mounting locations on 3 different surfaces \ f
facilitate detection of various applications. e

POWERFUL

Excellent non-rotating accuracy, while a double piston structure
doubles the cylinder’s -

thrust.

In addition, the Twin
Rod cylinder B series
helps save space and
man-hours, plus it
lowers costs.

does not protrude from the body, promoting further O
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Double acting long bushing type

Single acting push type

End keep cylinders

With sensor switches

Double acting
type

Doble acting
long bushing
type

Single acting
push type

End keep
cylinders

Selection chart

Cylinder bore size mm

$10— 416,420, 4 25, $ 32
@ @ ZE235
(10 [20[ 30 [40 [ 506070 80] ZE155

Strokes mm

Sensor switch on-ion
Solid state type Reed switch type  Specification

ZE135

ZE255

_ ZE135
©00® @ o
(10 [20[ 30 [40 [ 506070 80] ZE155

0 (16) (20) (25
(1) (=) (29)

$10, 416, 4 20, ¢ 25

[10] 2030 ]40]50]60]

$16, $20, $ 25—

[10] 2030 ]40]50][60]70]80

ZE255

ZE135
ZE235
ZE155
ZE255

ZE135
ZE235
ZE155
ZE255

ZE101
ZE102
ZE201
ZE202

ZE101
ZE102
ZE201
ZE202

ZE101
ZE102
ZE201
ZE202

ZE101
ZE102
ZE201
ZE202

Non-ion

Available

None

None

None
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Cylinder Thrust

(D
Select a suitable cylinder bore size considering the load and air pressure to obtain the required thrust.

Since the figures in the table are calculated values, select a bore size that results in a load ratio (load ratio =
or less (50% or less for high speed application).

Load

Calculated value

) of 70%

N [Ibf.]
Bore size | Rod dia. ey Prg?:;re Air pressure MPa [psi.]
mm [in] | mm{in] mm2[in.2] 0.1[15] 0.2 [29] 0.3 [44] 0.4 [58] 0.5 [73] 0.6 [87] 0.7 [102]
Double | Pushside | 157 [0.243] — 31.4[7.06] | 47.1[10.59] | 62.8[14.12] | 78.5[17.65] | 94.2[21.18] | 109.9 [24.71]
10 [0.394] | 6 [0.236] | M9 Pe | pyj side | 100 [0.155] — 20 [4.5] 30[6.7] 40[9.0] 50 [11.2] 60 [13.5] 70[15.7]
Single Acting Push Type | 157 [0.243] — — 5.5 [1.24] 21.2[4.77] 36.9[8.30] | 52.6[11.82] | 68.3[15.35]
Dowble | Pushside| 402 [0.623] | 40.2[9.04] | 80.4[18.07] | 120.6 [27.11] | 160.8 [36.15] | 201 [45.18] | 241.2 [54.22] | 281.4 [63.26]
16 [0.630] | 8 [0.315] |2¢iNgyPe | pyj side| 301 [0.467] | 30.1[6.77] | 60.2[13.53] | 90.3[20.30] | 120.4 [27.07] | 150.5[33.83] | 180.6 [40.60] | 210.7 [47.37]
Single Acting Push Type | 402 [0.623] — 39.3[8.83] | 79.5[17.87] | 119.7 [26.91] | 159.9 [35.95] | 200.1 [44.98] | 240.3 [54.02]
Double |Pushside | 628 [0.973] | 62.8 [14.12] | 125.6 [28.23] | 188.4 [42.35] | 251.2[56.47] | 314[70.59] | 376.8[84.70] | 439.6 [98.82]
20 [0.787] |10 [0.394] | NP | pyiside | 471 [0.730] | 47.1[10.59] | 94.2[21.18] | 141.3[31.76] | 188.4 [42.35] | 235.5 [52.94] | 282.6 [63.53] | 329.7 [74.12]
Single Acting Push Type | 628 [0.973] — 78.2[17.58] | 141[31.70] | 203.8[45.81] | 266.6 [59.93] | 329.4 [74.05] | 392.2[88.17]
Double | Pushside|981 [1.521] | 98.1[22.05] | 196.2 [44.11] | 294.3 [66.16] | 392.4 [88.21] |490.5 [110.26] | 588.6 [132.32] | 686.7 [154.37]
25 [0.984] |12 [0.472] | actingtype | puiside | 755 [1.170] | 75.5[16.97] | 151[33.94] | 226.5[50.92] | 302 [67.89] | 377.5[84.86] | 453 [101.83] |528.5[118.81]
Single Acting Push Type | 981 [1.521] — 115.8 [26.03] | 213.9[48.08] | 312([70.14] | 410.1[92.19] |508.2 [114.24] | 606.3 [136.30]
32 [1.260] |16 [0.630] ac%gugle Pushside | 1607 [2.491] | 160.7 [36.13] | 321.4 [72.25] |482.1 [108.38] | 642.8 [144.50] |803.5 [180.63] | 964.2 [216.75] | 1124.9 [252.88]
9YPE | pyjsie | 1205 [1.868] | 120.5 [27.09] | 241 [54.18] | 361.5[81.27] | 482[108.35] |602.5 [135.44]| 723 [162.53] |843.5 [189.62]

Note: The values of the single acting push type show the thrust at the end of the 60mm stroke.

The Spring Return Force

(Only for the Single Acting Type)
.

N [Ibf.]
Bore size Stroke At zero At the end
mm [in.] mm stroke of stroke
10 16.5[3.71]
20 12.4[2.79] | 20.6[4.63]
30 8.2[1.84]
10 [0.394]
40 25.1[5.64]
50 21.0[4.72] | 41.6[9.35]
60 16.9 [3.80]
10 15.9[3.57]
20 11.1[2.50] | 20.4[4.59]
30 6.3[1.42]
16 [0.630]
40 22.3[5.01]
50 17.6[3.96] | 41.1[9.24]
60 12.8[2.88]
10 19.6 [4.41]
20 15.7[3.53] | 23.5[5.28]
30 11.8[2.65]
20 [0.787]
40 31.7[7.13]
50 27.8[6.25] | 47.4[10.66]
60 23.8[5.35]
10 32.9[7.40]
20 26.2[5.89] | 39.5[8.88]
30 19.5[4.38]
25[0.984]
40 53.7 [12.07]
50 47.1[10.59] | 80.4 [18.07]
60 40.4[9.08]

Notes: 1. The values are for 2 springs.
2. Avoid application that applies a load on the
spring return side.
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Air Flow Rate and Air Consumption
(D

While the Twin Rod cylinder’s air flow rate and air Air consumption for each 1mm [0.0394in.] stroke cm’ [in®]/Reciprocation (ANR)

consumption can be found through the following  pore size Air pressure MPa [psi.]
calculations, the quick reference chart to the right mm 0.1[15] | 0.2[29] | 0.3[44] | 0.4[58] | 0.5[73] | 0.6[87] | 0.7[102]
provides the answers more conveniently. 10 (0.620 0.924 1.228 1.534 1.838 2.146 2.450
[0.03783]) | [0.05639] | [0.07494] | [0.09361] | [0.11216] | [0.13096] | [0.14951]
16 1.584 2.364 3.146 3.926 4.704 5.486 6.266
D2 60 P-+0.4101 [0.09666] | [0.14426] | [0.19198] | [0.23958] | [0.28706] | [0.33478] | [0.38238]
Air flow rate Qi= o XLX 22X —oqo1 X10°X2 20 2.48 3.72 4.90 6.14 7.36 8.58 9.80
4 t : [0.1513] | [0.2270] | [0.2990] | [0.3747] | [0.4491] | [0.5236] | [0.5980]
25 3.88 5.78 7.66 9.58 11.50 13.42 15.34
. ) _ nD? P+0.101 " [0.2368] | [0.3527] | [0.4674] | [0.5846] | [0.7018] | [0.8189] | [0.9361]
Alr consumpfion - Qe= 7= XLX2XnX g 7g7— X10%X2 ) 6.36 9.46 12.56 15.70 18.82 21.96 2510
[0.3881] | [0.5773] | [0.7665] | [0.9581] | [1.1485] | [1.3401] | [1.5317]
Qr: Required air flow rate for cylinder ¢ /min (ANR) The figures in the table show the air flow rate and air consumption when an air cylinder makes 1
. . . ) reciprocation with stroke of 1mm [0.0394in.].
Qz: Air consumption of cylinder £ /min (ANR) i i . i . i i
) . The air flow rate and air consumption actually required is found by the following calculations.
D: Cylinder bore diameter mm
L: Cylinder stroke mm

@ Finding the air flow rate (for selecting F.R.L., valves, etc.)

t: Time required for cylinder to travel 1 stroke s
Example 1. When operating a Twin Rod cylinder with bore size of 20mm [0.787in.] at speed of

n: Number of cylinder reciprocations times/min
per minute 300mm/s [11.8in./sec.] and under air pressure of 0.5MPa [73psi.]
P: Air pressure MPa 7.36><;—><300><10*3'=.1 .10 £ /s [0.0388ft%/sec.] (ANR)
(At this time, the flow rate per minute is 7.36 x ;— % 300 x 60 x 107% = 66.24 £ /min
[2.338ft%/min.] (ANR))
. . zD2_ , 60 _P'+147 1 @ Finding the air consumption
AT T Q== XL'XF X377 <7282 Example 1. When operating a Twin Rod cylinder with bore size of 20mm [0.787in.], stroke of
50mm [1.97in.], and under air pressure of 0.5Mpa [73psi.], for 1 reciprocation.
12 .
Air consumption Qz2'= %X L'X2Xn X%?jx 1;TBX 2 7.36X50X10°=0.368 £ /Reciprocation [0.0130ft’/Reciprocation] (ANR)
Example 2. When operating a Twin Rod cylinder with a bore size of 20mm [0.787in.], a stroke of
Q1': Required air flow rate for cylinder ft3/min. (ANR)* 50mm [1.97in.], and under air pressure of 0.5MPa [73psil, for 10 reciprocations
Q2": Air consumption of cylinder ft3/min. (ANR)* per minute.
% Exjlinelzrleas GllamEr in. 7.36X50X10X10=3.68 £ /min [0.130ft/min.] (ANR)
L": Cylinder stroke in.
t: Time required for cylinder to travel 1 stroke sec.
n: Number of cylinder reciprocations times/min.
per minute
P': Air pressure psi.

*¢ Refer to p.54 for an explanation of ANR.
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TWIN ROD CYLINDERS P

B SERIES

Double Acting Long Bushing Type

Symbol
.}

| . <

ITWIN ROD CYLINDERS B SERIES

Specifications Bore Size and Stroke
D
— mm
Item Boresze 0] 1 [0,394] | 16 [0.630] | 20 [0.787] | 25 [0.984] | 32 [1.260] e T (SR
Operation type Double acting type size Standard strokes available stroke | adjusting range
Media Air
Mounting type Side mount 10 10, 20, 30, 40, 50, 60, 70 130
Operating pressure range | 02~0.7 10, 20, 30, 40, 50, 60, 70
: 15~0.7 [22~102
MPa [psi.]| [29~102] 0.15~0.7] 02] 16 80. 90. 100 200
Proof pressure MPa [psi.] 1.05 [1 52] 10, 20, 30, 40, 50, 60, 70
Operating temperature range °C [°F] 0~60 [32~140] 20 80, 90, 100 200 —5~0
Operating speed range mms [in/sec.] 100~500 [3.9~19.7] ) 10, 20, 30, 40, 50, 60, 70 )
Cushion Rubber bumper s 80, 90, 100 00
- Not required 10, 20, 30, 40, 50, 60, 70
Lubrication (If ubrication s required, use Turbine Oil Class 1[ISO VG32] or equivalent,) 32 80. 90. 100 200
Non-rotating accuracy +0.4° +0.3° Note: Consult us for delivery of strokes that exceed the standard strokes.
Stroke adjusting range —5~0[-0.197~0]
mm [in.] (To the specification stroke)
Port size M5X0.8 | Re1/8
Order Codes

TBDAM | 16X30 | - |

Bore size
X
Stroke

Twin rod cylinder

B series

double acting

long bushing type "

Lead wire length
A 1 1000mm [39in.]
B 1 3000mm [118in.]

Sensor switch
Blank — No sensor switch

ZE135 — 2-lead wire, Solid state type
ZE235 — 2-lead wire, Solid state type
ZE155 — 3-lead wire, Solid state type

ZE255 — 3-lead wire, Solid state type

ZE101 — 2-lead wire, Reed switch type
ZE201 — 2-lead wire, Reed switch type
ZE102 — 2-lead wire, Reed switch type

ZE202 — 2-lead wire, Reed switch type

Number of sensor switches
1— With 1 sensor switch
2 — With 2 sensor switches

with indicator lamp ~ DC10~28V
with indicator lamp ~ DC10~28V

with indicator lamp ~ DC4.5~28V
with indicator lamp ~ DC4.5~28V
without indicator lamp 282; ~2$Y5V
without indicator lamp 282;3?}’5\/
with indicator lamp Eggg:ﬁg\/
with indicator lamp ~ DSI0 28

Note: In the double acting long bushing type, the magnet for sensor switch is built-in.

Horizontal lead wire

Vertical lead wire

Horizontal lead wire

Vertical lead wire

Horizontal lead wire

Vertical lead wire

Horizontal lead wire

Vertical lead wire

@ For details of sensor
switches, see p.1544.

764



Inner Construction and Major Parts

Housing  Bumper Piston

Piston seal
Housing gasket Wear ring
Rod seal Magnet
Snapring  Seal holder E-ring End plate gasket
g . /.' 4 7{ ‘0< H End plate
Bumper M L'r
4 Snap rin
ﬁ e e
Square plate ?_Uﬂ;- Bhimh T
X | L
Hexagon socket head bolt HLE' ﬂ. d DJLLU -
Washer N
Piston rod Stopper bolt Cylinder body
Major Parts and Materials Seals
.}
Parts Materials Item » Rod seal Piston seal | End plate gasket | Housing gasket
For standard specification - 2 2 2 2
Cylinder body Aluminum alloy (anodized) 10 PIU-6 COP-10L 1.5X9 1.5X9
Piston Aluminum alloy (chromic acid anodic oxide coating) 16 PIU-8 PWP-16 1.5X14.5 1.5X13
Wear ring Plastic 20 PIU-10 PWP-20 1.5X18 1.5X17
Piston rod Steel (chrome plated) 25 PIU-12 PWP-25 1.5X23 1.5X22
Gasket Synthetic rubber (NBR) 32 PIU-16 PWP-32 2X31.5 2X28.5
Seal holder Mild steel (nickel plated)
Housing Aluminum alloy (chromic acid anodic oxide coating)
End plate Plastic (aluminum alloy (anodized) for only ¢ 32 [1.260in.])
Seal Synthetic rubber (NBR)
Snap ring Steel (nickel plated)
Magnet Plastic magnet
E-ring Stainless steel
Washer Steel (nickel plated)

Square plate

Mild steel (nickel plated)

Note

Bumper

Synthetic rubber (NBR)

Stopper bolt

Mild steel (zinc plated)

Note: Not available in a bore size of 10mm [0.394in.].

Mass
(D
gloz]
i Additional mass
l?s;? [?rgz]e Zero stroke mass "' Additional mass for Mass of 1 sensor switch N°'®?
. each 10mm [0.394in.] stroke ZECCIA ZE[JOIB

10 [0.394] 119 [4.20] 18[0.63]

16 [0.630] 244 [8.61] 27 [0.95]

20 [0.787] 388[13.69] 36[1.27] 15[0.53] 35[1.23]

25 [0.984] 568 [20.04] 51[1.80]

32[1.260] 1354 [47.76] 93[3.28]

Notes: 1. The above table is for the standard strokes.
2. There are 2 types of sensor switch lead wire lengths.
A : 1000mm [39in.], B : 3000mm [118in.]
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Calculation example: The mass of bore size of 20mm, and stroke of 60mm,

with 2 sensor switches (ZE135A),
388+(36X6)+(15X2)=634g [22.3602.]

Stroke
10



Dimensions of Double Acting Long Bushing Type (mm)

. 10 +0.8. ’ - ‘ TBDAM10
¢ A*054 (Stroke X2) S
B*%4-Stroke C*°2-+Stroke
15 D*°24Stroke
17 5] Stroke (6) E*02
16 5.2
a—
ole . i |
al —| § S| o g
< < < ©| <
(<] @} N (<o) f\
N NP
gt 74 LIl
2-M3X0.5 2-M3X0.5 Depth 5 Stopper bolt 4- 4 3.4 (Thru hole) Counterbore"*°¢ 6 Depth 5 (Both sides)
(Stroke adjustment) Mounting hole
| 32 2-M5X0.8 10
Connection
port
al ( }
Strors Codel A | B | Cc | D E
mondind 10 | 20 | 30 | 40 | 50 | 60 | 70
10 [0.394] 68 12 56 25 25 40 45 50 55 60 65
Note: The counterbore depth is measured from the upper surface of the body.
Dimensions of Rod End (mm)
2- ¢ 3.3 Counterbore ¢ 6.2 Depth 3.5 1g*015 0.5
M3>X0.5 Depth 5 3
©
\ 8|
o —1
i == )
E &
A N
0| T}
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Dimensions of Double Acting Long Bushing Type (mm)

@416~ 425 |a TBDAM
CAD
A*084 (Stroke X 2)
B**+-Stroke C*°2+-Stroke
T 15 D**2+Stroke
M F | _Stroke , H E*o2 4-P+
w Mounting hole
Width
across N
A flats >~& N
N // \Y
© g N
ol ol s g I S 2 E— N N g
[ /tj—tf N N o ﬁ\
o ; 71N
o
P A \\‘kﬁ//
P S ___|__
2-M4X0.7 2.J Stopper bolt
(Stroke adjustment)
N1 2-M5X0.8 Nz
Connection
port
e — /" |
i
Bl . |
Stop Codel o | B | Cc | D E F| G| H/| I J K| L |wm
e
Roreting 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
16 [0.630] | 78 15 63 30 | 40 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80 | 85 8 47 24 | M4X0.7 Depth 5 | 47 53 20
20[0.787] | 88 20 68 30 |45 | 45 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80 | 10 55 9 28 | M4X0.7 Depth5 | 55 61 24
25[0.984] | 91 19 72 40 | 50 | 50 | 50 | 55 | 60 | 65 | 70 | 75 | 80 | 85 | 10 66 34 | M5X0.8 Depth6 | 66 72 29
soe~~Code| N, N P, Noe Q R s T v w Y z
16 [0.630] 32 10 #4.5 (Thru hole) Counterbore ¢ 8 Depth 5.5 (Both sides) 34 4 54 21 8 6.2 18.5 5.7
20 [0.787] 35 12 #4.5 (Thru hole) Counterbore ¢ 8 Depth 5.5 (Both sides) 44 6 62 25 10 8.2 20 6.8
25 [0.984] 40 12 # 4.5 (Thru hole) Counterbore ¢ 9 Depth 6  (Both sides) 56 7 73 30 12 10.2 22.5 8.3
Note: The counterbore depth is measured from the upper surface of the body.
Dimensions of Rod End (mm)
2-PC PA*01S PB
N PN o
N2/ Y/ i —t
[a)
o
soe - Code|  pp PB PC PD PE PF PG PH
16 [0.630] 24 1 ¢ 4.3 Counterbore ¢ 7.8 Depth 4.6 | 6.2 *§' 8 3 6.2 Z§%2 | M4 X0.7 Depth 6
20[0.787] | 28 1 |$6.5 Counterbore ¢ 11 Depth 6.8 | 8.2 5! 10 3 8.2 3% | M6 X1 Depth 8
25[0.984] | 34 1 6.5 Counterbore ¢ 11 Depth 6.8 | 10.275" 12 3 10.226% | M6 X1 Depth 8

767



Dimensions of Double Acting Long Bushing Type (mm)

o ¢ 32 |m TBDAM32
CAD
A*0%+ (Stroke X 2)
B*%6+Stroke C*°2+Stroke
40 17 D*°24-Stroke
38 17 1Stroke, 12 E*o2
14
| Py © = L J
W Iy /ﬁ \\
© .
) KQ @/
CIER HE 5
o] ~ SRS ]
E} / ﬁ \
v @
/ 20 S
2-M6X1 2-M8X1.25 Depth 10 Stopper bolt 4-45.5 (Thru hole) Counterbore™*° 4 9.5 Depth 10.5 (Both sides)
(Stroke adjustment) Mounting hole
46 2-Rc1/8 15
Connection
port
P =g ‘
Code
Strorg A|B|C|D E
it 10 20 30 40 50 60 70 80 90 100
32[1.260] | 118 | 30 | 88 | 45 55 60 65 70 75 80 85 90 95 100

Note: The counterbore depth is measured from the upper surface of the body.

Dimensions of Rod End (mm)

2- ¢ 11 Counterbore ¢ 17 Depth 12 42015 2

M10X1.5 Depth 14 4

5 D) i — AN
\

14185
145,
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SENSOR SWITCHES

Solid State Type, Reed Switch Type

Order Codes

| | | - TBDA
\

Lead wire length
A : 1000mm [39in.]
B : 3000mm [118in.]

Twin rod cylinder B series
with sensor switch mounting screw
for ¢ 10 [0.394in.]~ ¢ 32 [1.260in.]

Sensor switch
__ 2-lead wire, Solid state type
ZE135 with indicator lamp

3-lead wire, Solid state type
with indicator lamp

ZE235 — 2lead wire, Solid state type  noy0 gy vertical lead wire  ZE255 — o-iead wire, Solid state type oy 508y vertical lead wire
with indicator lamp with indicator lamp

ZE101 — 2-lead wire, Reed switch type  DC5~28V

DC10~28V  Horizontal lead wire ~ ZE155 — DC4.5~28V Horizontal lead wire

ZE102 — 2-lead wire, Reed switch type  DCH1

Horizontal lead wire 0~28V Horizontal lead wire

without indicator lamp AC85~115V with indicator lamp AC85~115V
__2-lead wire, Reed switch type DC5~28V ; ; 2-lead wire, Reed switch type DC10~28V ; ;
ZE201 Vertical lead wire ZE202 Vertical lead wire
without indicator lamp AC85~115V with indicator lamp AC85~115V

@ For details of the sensor switches, see p.1544.

Sensor Switch Operating Range, Response Differential, and Maximum Sensing Location

@ Operating range: £ @ Sensor switch
The distance the piston travels in one direction, while the switch is mounting surface
in the ON position.
@ Response differential: C A surface
The distance between the point where the piston turns the switch B .
ON and the point where the switch is turned OFF as the piston  surface
travels in the opposite direction. C surface
@Solid state type mm [in] [
Bore size
ltem Moﬂuming omin] | 10 [0.394] 16 [0.630] 20 [0.787] 25 [0.984] 32 [1.260] 1 >
surface
) Aand C surface 2.5~6[0.098~0.236] 2.5~6.5[0.098~0.256] | 5~12[0.197~0.472]
Operating range : £
B surface |25~40.098~0.157] 2~4.5[0.079~0.177] 25~55(0.098~0217] | 4~810.157~0.354]

Response differential : C — 1.0[0.039] or less 1.2[0.047] or less 1.5[0.059] or less | 2.0[0.079] or less £ N
Maimum sensing location"* — 6 [0.236] C (Response differential) |ON OFF
Note: The above table shows reference values. /)
@®Reed switch type mm [in] oFd oN

Bore size ‘ | |_C (Response
ltern mm fin] 10 [0.394] 16 [0.630] 20 [0.787] 25 [0.984] 32[1.260] '™ differential)
Operating range : £ 6~8.5[0.236~0.335] 6~8[0.236~0.315] | 7~9.5[0.276~0.374] | 12~16.50.472~0.650] L,\,,aximum sensing
Response diferential: C 1.5 [0.059] or less 2.5[0.098] or less location
Maximum sensing location'** 10 [0.394]

Note: The above table shows reference values.
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When Mounting Cylinders with Sensor Switches in Close Proximity

When mounting cylinders in close proximity,
install the cylinder so that it should not be at or below the values in the following table.

mm [in.]
Bore
Status of mounting in close proximity Code Type size 10 [0.394] 16 [0.630] 20 [0.787] 25[0.984] 32[1.260]
A A Solid state type 53 [2.09] 66 [2.60] 73[2.87] 87 [3.43] 119 [4.69]
B Reed switch type 48[1.89] 60 [2.36] 68 [2.68] 81[3.19] 109 [4.29]
ﬁ B Solid state type 11 [0.43] 12 [0.47] 11[0.43] 14 [0.55] 23[0.91]

@@ Reed switch type 6 [0.24] 8[0.31] 13 [0.51]

Sensor switch

=

A Solid state type 47 [1.85] 59 [2.32] 65 [2.56] 77 [3.03] 107 [4.21]
Reed switch type 42 [1.65] 54 [2.13] 62 [2.44] 73 [2.87] 96 [3.78]

5 Solid state type 5[0.20] 3[0.12] 410.16] 11 [0.43]
Reed switch type 0

A Solid state type 28[1.10] 33[1.30] 36 [1.42] 44 [1.73] 65 [2.56]
Reed switch type 221[0.87] 27 [1.06] 30[1.18] 37 [1.46] 53 [2.09]

o Solid state type 11 [0.43] 12 [0.47] 11 [0.43] 14 [0.55] 25[0.98]
Reed switch type 51[0.20] 6[0.24] 5[0.20] 7[0.28] 13[0.51]

A Solid state type 21 [0.83] 24 [0.94] 25 [0.98] 30 [1.18] 44 [1.73]
Reed switch type 17 [0.67] 21[0.83] 251[0.98] 30[1.18] 40 [1.57]

B Solid state type 410.16] 3[0.12] 0 410.16]
Reed switch type 0

Remark: For mounting in configurations other than the above, consult us.
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Mounting Location of End of Stroke Detection Sensor Switch
. ]
When the sensor switch is mounted in the locations shown below (the figures in the tables are reference

values), the magnet comes to the maximum sensing location of the sensor switch at the end of the stroke.

@Double acting type

Il When the lead wires are pulled from the

l When the lead wire of the head side detection sensor

head side. switch only is pulled from the rod side.
Y Y
5 ———frr—
S 1{ [— = 9
X X
@:@ {f/a—-t_)-i\- — @:@=
of of
© ©
X X
Standard cylinder
@Solid state type mm [in] @Solid state type mm [in.]
Code Bore| 10 [0.394] | 16 [0.630] | 20 [0.787] | 25 [0.984] | 32 [1.260] Code Bore| 10 [0.394] | 16 [0.630] | 20 [0.787] | 25 [0.984] | 32 [1.260]
X 27.5[1.083] | 33.5[1.319] | 37.5 [1.476] | 42.5 [1.673] | 52 [2.047] X 27.5[1.083] | 33.5[1.319] | 37.5 [1.476] | 42.5 [1.673] | 52 [2.047]
Y 3.5[0.138] | 45[0.177] | 55[0.217] | 45[0.177] | 11[0.433] Y 6.5[0.256] | 7.5[0.295] | 8.5[0.335] | 7.5[0.295] | 14 [0.551]
@®Reed switch type mm [in.] @®Reed switch type mm [in.]
Code Bore| 10 [0.394] | 16 [0.630] | 20 [0.787] | 25 [0.984] | 32 [1.260] Code Bore| 10 [0.394] | 16 [0.630] | 20 [0.787] | 25 [0.984] | 32 [1.260]
X 23.5[0.925] | 29.5[1.161] | 33.5 [1.319] | 38.5 [1.516] | 48 [1.890] X 23.5[0.925] | 29.5 [1.161] | 33.5 [1.319] | 38.5 [1.516] | 48 [1.890]
Y 0.5[0.020] | 1.5[0.059] | 2.5[0.098] | 1.5[0.059] | 8[0.315] Y 2,5[0.098] | 3.5[0.138] | 4.5[0.177] | 3.5[0.138] | 10[0.394]
Double acting long bushing type
@Solid state type mm [in.] @Solid state type mm [in.]
Code Bore| 10 [0.394] | 16 [0.630] | 20 [0.787] | 25 [0.984] | 32 [1.260] Code Bore| 10 [0.394] | 16 [0.630] | 20 [0.787] | 25 [0.984] | 32 [1.260]
X 37.5[1.476] | 435 [1.713] | 47.5 [1.870] | 52.5 [2.067] | 62 [2.441] X 37.5[1.476] | 435 [1.713] | 47.5 [1.870] | 52.5 [2.067] | 62 [2.441]
Y 35[0.138] | 45[0.177] | 55[0.217] | 45[0.177] | 11[0.433] Y 6.5[0.256] | 7.5[0.295] | 8.5[0.335] | 7.5[0.295] | 14[0.551]
@®Reed switch type mm [in.] @®Reed switch type mm [in]
Code Bore (10 [0.394] | 16 [0.630] | 20 [0.787] | 25 [0.984] | 32 [1.260] Code Bore (10 [0.394] | 16 [0.630] | 20 [0.787] | 25 [0.984] | 32 [1.260]
X 33.5[1.319] | 39.5 [1.555] | 43.5 [1.713] | 48.5 [1.909] | 58 [2.283)] X 33.5[1.319] | 39.5 [1.555] | 43.5 [1.713] | 48.5 [1.909] | 58 [2.283]
Y 0.5[0.020] | 1.5[0.059] | 2.5[0.098] | 1.5[0.059] | 8[0.315] Y 2,5[0.098] | 3.5[0.138] | 4.5[0.177] | 3.5[0.138] | 10[0.394]
End keep cylinder
@Solid state type mm [in.] @Solid state type mm [in.]
End keep position Coda—29"| 16 [0.630] | 20 [0.787] | 25 [0.984] End keep position Coda—29| 16 [0.630] | 20 [0.787] | 25 [0.984]
HL : Head side end keep X  [33.5[1.319] |37.5[1.476]|42.5 [1.673] HL : Head side end keep X |33.5[1.319] |37.5[1.476]|42.5 [1.673]
Y  [24.5[0.965] |25.5 [1.004]|24.5 [0.965] Y  [27.5[1.083] |28.5[1.122](27.5 [1.083]
5[2.1 7.5 [2.264]|62.5 [2.461 5[2.1 7.5 [2.264]62.5 [2.461
-RL : Rod side end keep X 53.5 [2106] |57.5 [2.264] 62.5 [2.461] -RL : Rod side end keep X 535 [2.106] |57.5 [2.264] 625 [2.461]
Y 45[0.177] | 5.5[0.217] | 4.5[0.177] Y 7.5[0.295] | 8.5[0.335] | 7.5 [0.295]
@®Reed switch type mm [in.] @®Reed switch type mm [in.]
End keep position Code—B°r®| 16 [0.630] | 20 [0.787] | 25 [0.984] End keep position Code—B0re| 16 [0.630] | 20 [0.787] | 25 [0.984]
HL - Head side end keep X  [29.5[1.161] |33.5[1.319]|38.5 [1.516] HL : Head side end keep X  [29.5[1.161] |33.5[1.319](38.5 [1.516]
Y  [21.5[0.846] [22.5[0.886]|21.5 [0.846] Y  [23.5[0.925] |24.5[0.965]|23.5 [0.925]
AL : Rod side end keep X  |49.5[1.949] |53.5 [2.106](58.5 [2.303] AL : Rod side end keep X  |49.5[1.949] |53.5 [2.106](58.5 [2.303]
Y 1.5[0.059] | 2.5[0.098] | 1.5 [0.059] Y 3.5[0.138] | 4.5[0.177] | 3.5[0.138]
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@Single acting push type

Il When the lead wires are pulled from the

Bl When the lead wire of the head side detection sensor

head side. switch only is pulled from the rod side.
\4 Y
5 O—Br— — == e,
@(’//_ wg- [ﬁIuDD==
o o)
© ©
X X

@Solid state type mm [in.] @Solid state type mm [in.]
Stroke | Code Bore| 10 [0.394] | 16 [0.630] | 20 [0.787] | 25 [0.984] Stroke | Code Bore| 10 [0.394] | 16 [0.630] | 20 [0.787] | 25 [0.984]
10.20. 30 X 27.5[1.083](33.5 [1.319]|37.5 [1.476] |42.5 [1.673] 10.20 30 X 27.5[1.083]|33.5 [1.319]|37.5 [1.476] |42.5 [1.673]
T Y 3.5[0.138] | 4.5[0.177] | 5.5[0.217] | 4.5[0.177] T Y 6.5[0.256] | 7.5[0.295] | 8.5 [0.335] | 7.5 [0.295]
X 39.5 [1.555]|43.5 [1.713]|47.5 [1.870] |52.5 [2.067] X 39.5 [1.555](43.5 [1.713]|47.5 [1.870] |52.5 [2.067]

40, 50, 60 40, 50, 60
Y 1.5[0.059] | 4.5[0.177] | 5.5[0.217] | 4.5[0.177] Y 4.5[0.177] | 7.5[0.295] | 8.5 [0.335] | 7.5 [0.295]
@Reed switch type mm [in.] @Reed switch type mm [in]
Stroke | Code Bore (10 [0.394] | 16 [0.630] | 20 [0.787] | 25 [0.984] Stroke | Code Bore | 10 [0.394]| 16 [0.630]| 20 [0.787]| 25 [0.984]
10.20. 30 X 23.5[0.925](29.5 [1.161]|33.5 [1.319]|38.5 [1.516] 10.20 30 X 23,5 [0.925](29.5 [1.161]|33.5 [1.319]|38.5 [1.516]
T Y 0.5[0.020] | 1.5[0.059] | 2.5 [0.098] | 1.5 [0.059] T Y 2.5[0.098] | 3.5[0.138] | 4.5[0.177] | 3.5[0.138]
X 35.5 [1.398]|39.5 [1.555]|43.5 [1.713] |48.5 [1.909] X 35.5 [1.398](39.5 [1.555]|43.5 [1.713]|48.5 [1.909]

40, 50, 60 40, 50, 60
Y -1.5[-0.059]| 1.5[0.059] | 2.5 [0.098] | 1.5 [0.059] Y 0.5[0.020] | 3.5[0.138] | 4.5[0.177] | 3.5 [0.138]
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Mountable or Unmountable Sensor Switch and Undetectable Stroke Range at End of Stroke

Double acting type (TBDA), single acting push type (TBSA)

M In the case of using 4 mounting holes on the body

I F,‘
O Tt
X Bz
‘ \
.
—
X Lk
O ‘/:
L ]
Extend Stroke Retract

(Full stroke)

Undetectable stroke
range™* a~b

(Zero stroke)

Rod side:
Rod extended side

H

ead side:

Rod retracted side

Body mounting hole (4 places)

Note: The undetectable stroke range is the value measured
from the zero stroke with 1 sensor switch installation.

@Solid state type
O : Mountable

/\ 1 Either head side or rod side < : Unmountable

@Sensor switch mounting

surface

D

c

Obce

Q

7 \
\ J

©

Mounting a sensor switch in any of the grooves
A~E allows detection at either the head side or
rod side stroke end, and intermediate positions.

The diagram shows the rod side with the square

plate removed.

When mounting a sensor switch in the A or E
groove’s rod extended side (the rod side of the
body), ensure that the sensor switch is installed
inside the groove between body mounting holes
before tightening body mounting bolts, to avoid
interference between the sensor switch and the

bolts.

This procedure is not necessary for ¢ 25
[0.984in.] and ¢ 32 [1.260in.], however, where no
interference occurs.

— 1 Fully detectable within stroke (mm)
Bore size 410 $16 420 $25 432
M"g‘:ggcg A|B & Undetectable stroke |A |B ¢ | Undetectable stroke AB ¢ | Undetectable stroke AB ¢ | Undetectable stroke AB ¢ | Undetectable stroke
Stroke EID range of sensor switch | g | p range of sensor switch | g | p range of sensor switch | g | p range of sensor switch | g | p range of sensor switch
Head side| Groove A (E) : 2~10 X Groove A (E) : 0~10 Groove A (E) : 2~10 [ X Groove A (E) : 0~10
10 . 000 Groove B (D) : 7~10 Al e (b): o|o|A Groove B (D) : 8~10 O|AlA g;gg;gggg{ G — Al GeoveB (D) 9-10
Rod side | X | X | X | Groove C : 8~10 X |A| A\ | Groove C : — X | X || Groove C: — OIA|IA A X |A|A|Groove C: —
H i Groove A (E) : 2~16 X Groove A (E) : 0~12 Groove A (E) : 2~15 - X Groove A (E) : 0~14
20 g slde Ol0|O Groove B (D) : 17~20 00 Groove B (D) : 17~20 0l0|A Groove B (D) : 18~20 OlAlA gmﬁég G oA Groove B (D) : 19~20
Rod side [O| X | X | Groove C : 18~20 Q| X | X | Groove C : 19~20 Ol X |A\| Groove C : — OIA A b\z0 O| X || Groove C :
Head side| Groove A (E) : 2~16 X Groove A (E) : 0~12 Groove A (E) : 2~15 L X Groove A (E) : 0~14
30 S010I0] B00e 8 (5): 2150 OlO oaves () 2230 | 21O Ge0e8(D): 2630 | 21O g[ggz:’égg; ‘i o7~30 OlO] &ooves ) : 2730
Rod side| Q| X | X | Groove C : 22~30 Q| x| X | Groove C : 24~30 Q| x| x| Groove C : 28~30 Ol x|x e Q| x| x| Groove C : 28~30
H i Groove A (E) : 2~16 X Groove A (E) : 0O~12 Groove A (E) : 2~15 . X Groove A (E) : 0O~14
40 ead sl O] OO Groove B (D) : 27~40 00 Groove B (D) : 27~40 0010 Groove B (D) : 31~40 000 g[ggngggg SRR 00 Groove B (D) : 32~40
Rod side |O| X | X | Groove C : 28~40 O| X | X | Groove C : 29~40 Q| X | X | Groove C : 33~40 Qx| % e Q| x| X | Groove C : 33~40
Head side| Groove A (E) : 2~16 X Groove A (E) - 0~12 Groove A (E) : 2~15 [ X Groove A (E) : 0~14
50 - 0010 Groove B (D) : 32~45 0|0 Groove B (D) : 32~46 0|0jO Groove B (D) : 36~50 0|00 g:ggnggg)) C:37~49 0| Groove B (D) : 37~49
Rod side |O|O|O)| Groove C : 33~44 O|O|O| Groove C : 34~44 Q| x| X | Groove C : 38~50 O|0|O0 T Q| % |O| Groove C : 38~48
Head side| Groove A (E) : 2~16 X Groove A (E) : 0~12 Groove A (E) : 2~15 L X Groove A (E) : 0~14
60 - OlOIOIEove B (5): 3780 Olo Groove B (D) : 37~51 OlOI0 Groove B (D) : 41~57 Ol0I0 g:ggzzggg; s aEEa Olo Groove B (D) : 42~54
Rod side|O|O|O)| Groove C : 38~49 O|O|O| Groove C : 39~49 O|O|O| Groove € : 43~55 0|00 e O|O|O| Groove C : 43~53
Head side| Groove A (E) : 2~16 X Groove A (E) : 0~12 Groove A (E) : 2~15 [ X Groove A (E) : 0~14
70 201010 oo (5): ao-a5 | <O O et 0): 4256 |AQIOIERNeE(5): Go 02 |20 g[gg:gggg; ‘G a7~59 OlO] Booves () 4789
Rod side |O|O|O| Groove C : 43~54 O|O|O)| Groove C : 44~54 QO|O]|O| Groove C : 48~60 0|00 el O|O|O| Groove C : 48~58
Head side| Groove A (E) : 2~16 X Groove A (E) : 0~12 Groove A (E) : 2~15 [ X Groove A (E) : 0~14
80 S0 00| A oove 8 (5} : 4760 Ol0| B (0): a7-a1 [ 2O E et )i B1ver (21O e S e OO Eoove s (5): 5264
Rod side | O|O|O| Groove C : 48~59 O|O|O| Groove C : 49~59 O|O|O| Groove C : 53~65 [e][e)[e) v O|O|O)| Groove C : 53~63
Head sid: Groove A (E) : 2~16 X Groove A (E) : 0~12 Groove A (E) : 2~15 F— X Groove A (E) : 0O~14
90 S Ol0I0| e s (D) : 52~65 0|O Groove B (D) : 52~66 O|0jO Groove B (D) : 56~72 O|01O g[ggzgggg; G 57~69 00 Groove B (D) : 57~69
Rod side | O|O|O| Groove C : 53~64 O|O|O| Groove C : 54~64 O|O|O| Groove C : 58~70 O|0|O e O|O|O| Groove C : 58~68
Head side| Groove A (E) : 2~16 X Groove A (E) : 0~12 Groove A (E) : 2~15 L X Groove A (E) : 0~14
100 60100 aoves (D) :57~70 OlO| & (0):57~71 OlOlO| Eooves (0):61~77 Olo[0 g[ggng‘gg; SR OlO) Eoove B(D): 62~74
Rod side | O|O|O| Groove C : 58~69 O|O|O| Groove C : 59~69 O|O]|O| Groove C : 63~75 0|00 7 O|O|O| Groove C : 63~73
Head side| Groove A (E) : 2~16 X Groove A (E) : 0~12 Groove A (E) : 2~15 [ X Groove A (E) : 0~14
110 - 0010 Groove B (D) : 62~75 0|0 Groove B (D) : 62~76 O|0|O Groove B (D) : 66~82 Sliejle; g;ggx:ggg)) C:167~79 0|0 Groove B (D) : 67~79
Rod side | O|O|O| Groove C : 63~74 O|O|O| Groove C : 64~74 O|0O|O| Groove C : 68~80 O|0|O0 v O|0O|O| Groove C : 68~78
Head side| Groove A (E) : 2~16 X Groove A (E) : 0~12 Groove A (E) : 2~15 L X Groove A (E) : 0~14
120 > Ol0I0) Gooves (D) : 67~80 OlO| B (D): 67~81 OlO|0|&0ve 0):71~87 Ol0[0 gﬁggzzéga a7 OlO)| Goove B(D): 72~84
Rod side| O|O|O)| Groove C : 68~79 O|O|O| Groove C : 69~79 O|O|O| Groove C : 73~85 0|00 i O|O|O| Groove C : 73~83
Head side Groove A (E) : 2~16 X Groove A (E) : 0~12 Groove A (E) : 2~15 L X Groove A (E) : 0~14
130 e0| 00| 80 (D): 72~85 OlO|8wes (D) : 72~86 SISIIS)]hend (D): 76~92 Ol0[o g[ggxgggg; ‘G 7789 OO/ aet (D): 77~89
Rod side |O|O|O| Groove C : 73~84 O|O|O| Groove C : 74~84 QO|O]|O| Groove C : 78~90 [e][e)[e) U O|0O|O| Groove € : 78~88
Head side| Groove A (E) : 2~16 X Groove A (E) : 0~12 Groove A (E) : 2~15 [ X Groove A (E) : 0~14
140 0| O|0] BB (5): 77200 1IN Eoovet (5): 7751 [ 2O Goove 5} 517 21O S e Ermen OO Eoove s (5): 8204
Rod side| O|O| O Groove C : 78~89 O|O|O| Groove C : 79~89 O|O|O| Groove C : 83~95 [e][e)[e) a O|O|O)| Groove C : 83~93
Head sid X Groove A (E) : 0~12 Groove A (E) : 2~15 . X Groove A (E) : 0O~14
150 s Olo Groove B (D) : 82~96 Ol0|0 Groove B (D) : 86~102 Ol0[0 g:ggzzggg; ' 87~99 010 Groove B (D) : 87~99
Rod side O|O|O| Groove C : 84~94 O|O|O|Grovec:gs~100 |O|O|O e O|O|O| Groove C : 88~98
Head side X Groove A (E) : 0~12 Groove A (E) : 2~15 Groove A (E) : — X Groove A (E) : 0~14
160 ! O O Groove B (D) : 87~101 0l0|O Groove B (D) : 91~107 Olo|o Groove B (D), C : 00 Groove B (D) : 92~104
Rod side O|O|O| Groove C : 89~99 O|O|O|Grovec:93~105 | O|O|O 92~104 |O]O|O)| Groove C : 93~103
Head side X Groove A (E) : 0~12 Groove A (E) : 2~15 Groove A (E) : — X Groove A (E) : 0~14
170 - 0|0 Groove B (D) : 92~106 O|0jO Groove B (D) : 96~112 Sliejle; Groove B (D), C : 0|0 Groove B (D) : 97~109
Rod side 0O|0O|O|Groovec:94~104  |O|O|O|Groovec:98~110 |O|O|O 97~109 |O|O|O| Groove C : 98~108
Head side| X Groove A (E) : 0~12 Groove A (E) : 2~15 Groove A (E) : — X Groove A (E) : 0~14
180 : 00 Groove B(D) : 97~111 0010 Groove B (D) : 101~117 0010 Groove B (D), C : 00 Groove B (D) : 102~114
Rod side O|O|O|Groovec:99~109  |O|O|O)|Groovec:103~115 | O|O|O 102~114 |O|O|O)| Groove C : 103~113
Head side X Groove A (E) : 0~12 Groove A (E) : 2~15 Groove A (E) : — X Groove A (E) : 0~14
190 I 0|0 Groove B (D) : 102~116 O|0jO Groove B (D) : 106~122 O|0jO Groove B (D), C : 0|0 Groove B (D) : 107~119
Rod side O|O|O|Groove ¢ : 104~114 | O|O|O|Groove ¢ : 108~120  |O|O|O 107~119 |O|O|O| Groove C : 108~118
Head side X Groove A (E) : 0O~12 Groove A (E) : 2~15 Groove A (E) : — X Groove A (E) : 0~14
200 - 00 Groove B (D) : 107~121 O|0jO Groove B (D) : 111~127 0|00 Groove B (D), C : 0|0 Groove B (D) : 112~124
0d side roove C : 109~119 roove C : 113~125 112~124 roove C : 113~123
Rod sid O|O|O| Groove C O|O|O] Groove € 0|00 0|00 Groove C

Note: The undetectable stroke range appears due
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B Moving sensor switch

@ Loosening the mounting screw allows the sensor switch to be moved
along the switch mounting groove of the cylinder body.

@ Tighten the mounting screw with a tightening torque of 0.1~0.2N-m

[0.9~1.8in-Ibf].

@®Reed switch type

(O  Mountable A\ : Either head side or rod side X : Unmountable

— I Fully detectable within stroke (mm)
Bore size 410 416 $20 $25 432
M‘;"rggcg A|B c Undetectable stroke |A |B c Undetectable stroke |A | B c Undetectable stroke |A|B c Undetectable stroke |A|B c Undetectable stroke
Stroke E|D range of sensor switch | g | p range of sensor switch | g | p range of sensor switch | g | p range of sensor switch | g | p range of sensor switch
Head side| X Groove A (E) : 0~10 X | X |/\|Groove A (E): 0~10 X Groove A (E) : 0~10 A A [ x [/\|/A\|Groove A (E): 0~10
10 - O O Groove B (D) : 5~10 Groove B (D) : 8~10 o Groove B (D) : 8~10 O g;ggzggﬁg)) C:— Groove B (D) : —
Rod side | X | X | X | Groove C : 6~10 X | X |A| Groove C: — X | X | X|GrooveC:10 AlX|A e X |A|A| Groove C: —
Head side| X Groove A (E) : 0~18 X Groove A (E) : 0~14 X Groove A (E) : 0~17 o X Groove A (E) : 0O~14
20 - o0 Groove B (D) : 15~20 OO Groove B (D) : 15~20 oA Groove B (D) : 18~20 o0lA g:ggxggg)) o OlA Groove B (D) : —
Rod side |O| X | X | Groove C : 16~20 Q| x| x| Groove C: 17~20 Q| X |A| Groove C : — O x |A Y O| X |A| Groove C : —
Head side| X Groove A (E) : 0~18 X Groove A (E) : 0~14 X Groove A (E) : 0~17 o X Groove A (E) : 0~14
30 - oo Groove B (D) : 19~30 Olo Groove B (D) : 20~30 00 Groove B (D) : 24~30 0010 gﬁggﬁﬁg; o 26~30 00 Groove B (D) : 27~30
Rod side || X | X | Groove C : 20~30 Q| x| x| Groove C : 22~30 Q| x| x| Groove C : 26~30 Ol x|x aa Q| x| x| Groove C : 28~30
Head side| X Groove A (E) : 0~18 X Groove A (E) : 0~14 X Groove A (E): 0~17 L X Groove A (E) : 0~14
40 ‘ 00 Groove B (D) : 25~40 Ol Groove B (D) : 25~40 Ool© Groove B (D) : 20~40 000 g[gg:gggg; e~ 00 Groove B (D) : 32~40
Rod side [O| X | X | Groove C : 26~40 Q| X | X| Groove C : 27~40 Q| X | X | Groove C : 31~40 Q| x| x 7 Q| x| X | Groove C : 33~40
Head side| X Groove A (E) : 0~18 X Groove A (E) : 0~14 X Groove A (E) : 0~17 [ X Groove A (E) : 0~14
50 g 00 Groove B (D) : 30~47 00 Groove B (D) : 30~49 0o Groove B (D) : 34~50 0010 333323&?) 01 36~50 00 Groove B (D) : 37~49
Rod side|O|O|O)| Groove C : 31~46 O|O|O| Groove C : 32~47 Q| x| X | Groove C : 36~50 Ofx|x T O X|O| Groove C : 38~48
Head side| % Groove A (E) : 0~18 X Groove A (E) : 0~14 X Groove A (E) : 0~17 L X Groove A (E) : 0~14
60 ‘ OO gt s (D) : 35~52 0|0 Groove B (D) : 35~54 0l© Groove B (D) : 39~59 0|00 g:ggzg’ggg; A~ OlO| G (D) : 42~54
Rod side |O|O|O)| Groove C : 36~51 0O|0O|O| Groove C : 37~52 O|O|O| Groove C : 41~57 0O|0|0 i O|O|O| Groove C : 43~53
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