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Handling Instructions and Precautions

4

PY General precautions

‘ Allowable kinetic energy

To carry the inertial load, operate the Mini Guide Slider with the
kinetic energy below the allowable value. For details about the
relation between the load and table speed, see “Allowable load
mass” on p.600.

In piping connection with the Mini Guide Sliders, flush the tube
completely (by blowing compressed air) before piping.

Intrusion of machining chips, sealing tape, rust, etc., generated
during plumbing could result in air leaks and other defective
operations.

1. Use air for the media. For the use of any other media, consult
us.

2. Air used for the Mini Guide Sliders should be clean air that
contains no deteriorated compressor oil, etc. Install an air fil-
ter (filtration of a minimum 40 x m) near the Mini Guide Slider
or valve to remove collected liquid or dust. In addition, drain
the air filter periodically. Collected liquid or dust entering the
Mini Guide Slider may cause improper operation.

1. Do not lubricate the clean system cylinders (cleanroom speci-
fication). Lubrication causes malfunctions.

2. The standard cylinder can be used without lubrication, if lubri-
cation is required, use Turbine QOil Class 1 (ISO VG32) or
equivalent. Avoid using spindle oil or machine oil.

3. Apply CGL grease (Nippon Thompson Co., Ltd. made) on the
raceway surface of the track rail in the guide portion every 6
months or 3 million operations.

Atmosphere

1. When using in locations subject to dripping water, dripping
oil, etc., or to large amounts of dust, use a cover to protect
the unit.

2. Do not use the Mini Guide Sliders in a corrosive atmosphere.
Use in such surroundings causes damage or malfunctions.

3. The main body and table are made of stainless steel.
However, they may rust depending on the operating environ-
ment. Apply no-rust oil to them periodically.

4. Do not use the products under extremely dry conditions.

5. The ambient temperature range most suitable for use of the
Mini Guide Slider is from 5° to 60°C [41~140°F]. Use at tem-
peratures exceeding 60°C [140°F] causes damage or mal-
functions. When the temperature is 5°C [41°F] or below,
moisture in the air is frozen to cause damage and malfunc-
tions. Take some anti-freezing measures.

During Operation

1. Do not place hands in the operating direction of the Mini
Guide Sliders.

2. At initial operation, pay sufficient attention to the operating
direction of the slider.

3. Care should be taken not to be trapped your body or fingers
between the slider and the plate when the slider table is
retracting.

4. For maintenance, check that there is no residual pressure in
the slider.

5. The slider speed should be 500mm/s [20in./sec.] or less (300
mm/s [12in./sec.] or less for the clean system cylinders
(cleanroom specification)). Even within the allowable range, if
the speed and load are large, install external stoppers to
avoid applying direct shocks to the slider.
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Mounting, stroke adjusting, and piping

1. While any mounting direction is allowed (excluding with-
buffer type), the flatness of the mounting surface of the
workpiece or base should be 0.02mm [0.0008in.] or less.
Improper flatness causes looseness in the guide portion,
increases the rolling resistance, and adversely affects the
product operating life.

2. Care should be taken that scratches or dents on the slider’s
mounting surface may damage its flatness.

3. In applications subject to large shocks, reinforce the bolt
mounting by installing a support to the cylinder body, etc.

4. The table is supported with steel balls. Do not apply any
strong shock or excessively large moment to the table when
mounting the workpiece. Hold the table when securing the
workpiece to the table. Tightening bolts with holding the
cylinder gives excessively large moment to the guide, leading
to deterioration of accuracy.

5. Ensure adequate strength of the mounting bolts for the
cylinder and the end plate. When mounting the cylinder,
tighten the bolts with torque within the allowable range.

6. Take measures against looseness of the bolts when shocks
or vibrations might loosen the bolts.

7. Do not leave scratches or dents in the areas where the
piston rod and the guide rod contact. It could result in
damage to the seal or in air leaks.

8. Use clearance fit locating pins (optional stepped pins) for
locating dowel pin holes. When a press-fit pin is used,
excessive loads generated while pressing will cause a failure
in the guide. Furthermore, the pin holes of the table are
through holes, using pins other than the stepped pins will
bump against the main body, causing a failure.

Caution: When mounting the Mini Guide Slider, avoid interference between
the piping/fittings and the mounting surface because of its thinner
construction.

@Mounting workpieces
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Model Mounting bolt | tightening torque| threaded depth | threaded depth
N m [in - Ibf] A mm [in.] B mm [in.]
MGA[]4.5 M3X0.5 0.63 [5.58] 4 [0.157] 4.5[0.177]
MGA[l6 M32X0.5 0.63[5.58] | 4 [0.157] 5.5[0.217]
MGA[]8 M3X0.5 0.63[5.58] | 5 [0.197] 5.5[0.217]
MGA[10 M3X0.5 0.63[5.58] | 5 [0.197] 7 [0.276]
MGA[]12 M4X0.7 1.5[13.3] 7 [0.276] 7 [0.276]
MGAL16 M4X0.7 1.5[13.3] 8.5[0.335] | 8 [0.315]
MGA[]20 M52<0.8 3 [26.6] 10 [0.394] 9 [0.354]

Caution: The length of the workpiece mounting bolts should be below the
maximum threaded depth. Long bolts will bump against the cylinder
body, causing damage to the cylinder.

@Mounting cylinders (side-mounted specification)
Caution: Do not use washers, etc. The

mounting bolt could touch the
guide and damage it.

@ Mounting cylinders

N
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] ~ Max. D
Model Mounting bolt tlg’\rlrfenqn[li?] E?lg?]ue e [
MGA[J4.5 M2X0.4 0.32 [2.83] 3.5 [0.138]
MGALl6 M2.5X0.45 0.65 [5.75] 5 [0.197]
MGA[8 M2.5X0.45 0.65 [5.75] 5.5[0.217]
MGAL10 M3X0.5 1.14[10.09] 7 [0.276]
MGA[]12 M4X0.7 2.7 [23.9] 6 [0.236]
MGALJ16 M4X0.7 2.7 [23.9] 9 [0.354]
MGA[]20 M50.8 5.4 [47.8] 12 [0.472]
] . Max. E
Model Mounting bolt tlgl\lllt.er?]lr[li% t.?tr)rf]]ue it
MGA[4.5 M2.5X0.45 0.65 [5.75] 3.5[0.138]
MGA[l6 M3X0.5 1.14[10.09] 5 [0.197]
MGA[8 M3X0.5 1.14[10.09] 5.5[0.217]
MGA[]10 M4X0.7 2.7 [23.9] 7 [0.276]
MGA[]12 M53<0.8 5.4 [47.8] 6 [0.236]
MGAL]16 M5X0.8 5.4 [47.8] 9 [0.354]
MGA[]20 M6X 1 9.2 [81.4] 12 [0.472]
Max. Max.
Model Mounting bolt tightening torque threaded depth
N«m [in-Ibf] Fmm [in.]
MGA[ 4.5 M2X0.4 0.32 [2.83] 2.5[0.098]
MGALI6 M2.5X0.45 0.65 [5.75] 2.5 [0.098]
MGA[]8 M3X0.5 1.14[10.09] 3 [0.11§]
MGALI10 M3X0.5 1.14[10.09] 3 [0.118]
MGA[]12 M40.7 2.7 [23.9] 4 [0.157]
MGALJ16 M5<0.8 5.4 [47.8] 4 [0.157]
MGA[]20 M5<0.8 5.4 [47.8] 5 [0.197]

| Minimum mounting pitch for side-mounted specification |

When using a short pitch mounting for the Mini Guide Slider’s
side-mounted specification, use the mounting pitches shown in
the table below, or larger.

A A A Minimum mounting pitch
‘ Model  |A mm{in]
[ 1
AT o4 T MGALL4.5|12(0.472]
3 Tq;—q;i% MGALLI6 |14[0.551]
0l led o 1 MGALLI8 |16[0.630]

= | MGAL[I10 |18[0.709]

* Assumes that the mounting surface is flat.

==

Stroke adjusting |

If the stroke adjusting mechanism is selected as an option for
bore sizes ¢ 12 [0.472] to ¢ 20 [0.787], stroke adjusting can
easily be performed in the range shown on p.603. For stroke
adjusting on either the extended or retracted side, rotating the
stopper bolt or shock absorber to the right (clockwise) shortens
the stroke. After adjustment, tighten the lock nut to secure in
place. When mounting the shock absorber, do not exceed the
maximum tightening torque shown below for the hexagon nut.

Model Mounting bolt tigmerﬂl\iﬂrg%i.%?]ue mmC[in_] Tightening in excess of the force could cause damagei\l.m 1o
MGAL[]4.5 M3X0.5 1.14[10.09] 5 [0.197] Model Max. tightening torque
MGAL[]6 M3<0.5 1.14[10.09] 5 [0.197] KSHA4X4, CS-KSHC4X4 0.85 [7.52]
MGAL[]8 M4X0.7 2.7 [23.9] 4 [0.157] KSHA5X5, CS-KSHC5X5 25 [22.1]
MGAL[]10 M4X0.7 27 [23.9] 4 [0.157] KSHA6X8, CS-KSHC6X8 6.5 [57.5]




| Recommended fittings |

For piping used with the Mini Guide Sliders, the quick fitting and
speed controller with quick fitting shown below are
recommended.
@ 44.5[0.177] to ¢ 10[0.394]
TS2-M3M (Straight), TSH2-M2M (Hexagon socket head, straight),
TL2-M3M (Elbow)
Note: For details of fittings, see the separate catalog No.BKUAOO1.
@ 412[0.472] to $20[0.787]

SS4-M5MA (Straight)
Note: For details of the speed controller with quick fitting, see the General
Catalog of Air Treatment, Auxiliary, Vacuum.

[Mounting the sensor rail and magnet|

The Mini Guide Slider has sensor rails and tapped holes for
magnet mounting on both sides so that the sensor rail position
can be changed or attached at a later time. When mounting the
bolts, tighten them at a suitable tightening torque within the
allowable torque range. Always attach the plug for the piping
connection port at the sensor rail side. When changing the plug
position, apply sealant to the plug threads before screwing in.
Install the plug at an intermediate position between the head
protruding from the mounting sarface and bumping against the
bottom.

Mounting bolt| Max. tightening torgue N+m [inbf]
M2X0.4 0.32 [2.83]

Accuracy

mm [in.]
Model MGA4.5~[116 |  MGA[]20
Parallelism Surface C against surface A 0.03 [0.0012]
Surface D against surface B 0.03 [0.0012]
Traveling | Surface C against surface A 0.005 [0.00020] | 0.006 [0.00024]
parallelism | Syrface D against surface B | 0.005 [0.00020] | 0.006 [0.00024]

Dimensional tolerance of E +0.05 [£0.0020]

Dimensional tolerance of F +0.05 [10.0020]

Dimensional tolerance of G +0.05 [£0.0020]
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| Allowable load mass |

1. Standard cylinders ¢ 4.5 [0.177]~ ¢ 10 [0.394] (without stroke adjusting)

Model

MGA[ 4.5 MGALl6

MGALI8 MGAL10

Allowable kinetic energy

1.59X1073 | 2.83X1073

5.02X1073 | 7.85X1073

J [ft 1bf] [1.17X1073]|[2.09X1073] |[3.70X1073] |[5.79X 103
Allowable load mass
1000
3 \
Tn’ N
g
£
® 100 - NG MGAL10]
3 \\ \\ \\ Y.
AN N MGA[ 8
AN ——
\\ \\ MGAL6
N N —
\ \<
= MGA[ 4.5
\éﬁ
09 0. 02 03 04 05 0.6
Max. speed v (m/s) 19=0.03530z.

1m/s=3.28ft./sec.

2. Standard cylinders ¢ 12 [0.472]~ ¢ 20 [0.787] (without stroke adjusting)

Model MGAL]12 MGAL]16 MGAL 20
A”OwabJ‘e[:‘t‘”lehtﬁe”E’gy 0.036[0.027] | 0.063[0.046] | 0.090 [0.066]
Allowable load mass
10000
c
g \
g MGA[ 120
§ 1000 \ N
S N1~ FTMGA[]16
A 1
\\ N A
\\ MGA[]12
100
0 0.1 0.2 0.3 0.4 0.5 0.6
Max. speed V (m/s) 19=0.03530z.

1m/s=3.28ft./sec.

3. Cylinders with shock absorber ¢ 12 [0.472]~ ¢ 20 [0.787]

Model MGALI12 MGALI16 MGALI20
A”OwabJ‘e[:‘t‘_”féﬁ e | 0067[0.049] | 0.135[0.100] | 0.225 [0.166]
Allowable load mass
10000
N\
MGA[]20
Cl ¥ -
" MGACI16
é \ ~
E 1000 \‘ MGA[]12
\\ #
~
100
0 0.1 0.2 0.3 0.4 0.6

Max. speed V (m/s)

0.5
19=0.03530z.
1m/s=3.28ft./sec.
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4. Cylinders with rubber stopper ¢ 12[0.472]~ ¢ 20[0.787]

Model MGA[ 12 MGA[L 116 MGA[ 20

@Direction of moment and location of the guide center X

Allowable kinetic energy

0.025 [0.018] 0.044 [0.032] 0.063 [0.046]

J[ft+bf]
Allowable load mass
10000
C)
123
O
§ 1000
3 ~ N MGAL]20
~ \\ ‘\\ r
N g MGA[]167
\ \ A
N ~N'mGAa12
.
100
0 0.1 0.2 0.3 0.4 0.5 0.6
Max. speed V (m/s) 19=0.03530z.

1m/s=3.28ft./sec.

5. Cylinders with metal stopper ¢ 12 [0.472]~ ¢ 20 [0.787]

Model MGA[]12 MGA[]16 MGA[]20
A”OWabJ'e[rt‘[‘f;ﬁ e | 0.012[0.009] | 0.020[0.015] | 0.030[0.022]
Allowable load mass
10000
Cl
é
€ MGA[]20
§ 1000 \\\ »
3 N | MGALT16
N Y
\\\< MGA[]12
100 L L L L L L
0 0.1 0.2 0.3 0.4 0.5 0.6

Max. speed V (m/s) 19=0.03530z.

1m/s=3.28ft./sec.

| Allowable moment

The Mini Guide Sliders can be used with directly applying load.
In this case, however, the load and moment should not exceed
the values in the table to the right. If load is applied at the offset
point from the guide portion in the stroke movement, the thrust
force of the slider causes large moment.

P Pitching moment / Yawing moment
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Note: The center of moment should be measured from the guide center in the diagrams.

@ Location of the guide center mm [in.] mm [in.]
X X
Strok Strok
Model foe Standard| Buffer | Clean Model ok Standard| Buffer | Clean
5 |30 |40 |35 10 | 49| 64| 57
MGALI4.5 10 | [1.181]| [1575] | [1.378] 20 | [1929] | [2520] | [2.244]
5 |31.5|41.5|36.5 30 | 69| 84| 77
MGALTs | 10 | 12401 (1634 | 1467] MGALI2 |~ = o747 | ;3307] | .03
36.5|46.5|41.5 50
15 89| 104| 97
; [1437] | [1.831] | [1.634] 5o | sod | [e0sd] | paig
31.5|415/|36.5
10 | 12401 | [1.634] | {1437 10 | 51| 65| 59
MGA[8 s 20 | [2008] | [2559] | [2323]
415|515 465
30 | 71| 85| 79
1634] | [2.028] | [1.831
250 (1684 [028)| 1561 MGATI6 |3 (o708 | e | o
34 |44 |39
10 | 13391 | 1732 | [1.535) 50 | o1 105| 99
= 60 | [3583] | [4.134] | [3.898]
MGAL]10 44 |54 |49
20 | 117321 | 2426] | [1.929] 10 | 55| 68| 63
20 | [2165] | [2677] | [2480]
30 |54 |64 |59
[2.126] | [2520] | [2.323] 30 | 75| 88| 83
MGALJ20 | 40 | [2.953] | [3:465] | [3.268]
50 | 95| 108 103
60 | [3.740] | [4.252] | [4.055]
70 | 115| 128 123
80 | [4528] | [5.039] | [4.843]
@Allowable moment N-m [in- Ibf]
Model Mp My Mr
MGA[4.5 0.24 [2.12] | 0.29 [2.57] | 0.22 [1.95]
MGA[16 0.28 [2.48] | 0.34 [3.01] | 0.23 [2.04]
MGA[8 0.28 [2.48] | 0.34 [3.01] | 0.38 [3.36]
MGAL 10 0.28 [2.48] | 0.34 [3.01] | 0.38 [3.36]
MGA[]12 15[13.3] | 1.7[15.0] | 2.6 [23.0]
MGA[]16 2.1[186] | 25[221] | 4.3[38.1]
MGA[120 25[22.1] | 3.0[26.6] | 4.8 [42.5]

Remark: The allowable moment includes the safety factor of 10 with respect to the calculated
value of the guide. However, the calculated values are not guaranteed values.




\ Displacement angle of the table by bending moment \

(Reference value)

angle

@ $4.5[0.177]~ ¢ 10 [0.394]

Pitching (Mp)

l Yawing (My)
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a o (@]
o 0l o0 o0
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Displacement angle ( )
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@ 4 12[0.472]~ 420 [0.787]
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1N+-m=8.851in"Ibf

0.05

MGA[ 12

MGA[ 16

0.04
0.03

0.02

—]

MGA[ 20~

Displacement angle ( °)

0.01

0

0 0.5 1

1.5

2.5
Bending moment (N+m)

3.5 4

4.5 5
1N+-m=8.851in"Ibf

N

Control circuit for the end keep cylinder

1. For control of the Mini Guide Slider with end keep, we
recommend the use of 2-position, 4-, 5-port valves. Avoid the
use of control circuit with ABR connection (exhaust center)
3-position valves that exhaust air from delivery 2 ports.

2. Always

use meter-out control for speed control. Meter-in

control may result in failure of the locking mechanism to

release.

3. Always set the operating air pressure to 0.2MPa [29psi.] or

higher.

Cautions: 1

. It is dangerous to supply air to a connection port on a side

with a locking mechanism while the cylinder has already been
exhausted, because the piston rod may suddenly extend, etc.
In addition, since the lock piston could also cause galling of
the lock piston and piston rod, resulting in defective operation.
Always supply air to the connection port on the opposite side
of the locking mechanism to ensure applying back pressure.

. When restarting operations after air has been exhausted from

the cylinder due to completion of operations or to an
emergency stop, always start by supplying air to a connection
port on the opposite side of the locking mechanism.

. Connect the valve port A (NC) to the connection port on the

side with the locking mechanism.

Manual operation of end keep cylinder
locking mechanism

While the locking mechanism is normally released
automatically through cylinder operations, it can also be
released manually. For manual release, insert an M3X0.5
screw that has 30mm [1.18in.] screw length into the manual
override opening, thread it in about 3 turns into the internal
lock piston, and then pull up the screw. To maintain the
manual override for adjustment, etc., thread the locknut onto

the screw

and, with the locking mechanism in a released

state, tighten the locknut against the cylinder.

Cautions: 1.

N

It is dangerous to release the lock when load (weight) is
present on the piston rod, because it may cause the
unintended piston rod’s extension, etc. In this case, always
supply air to the connection port opposite the one adjacent
to the locking mechanism before releasing the locking
mechanism.

. If the locking mechanism cannot easily be released even

with manual override, it could be the result of galling of the
lock piston and piston rod. In this case, supply air to the
connection port opposite the one adjacent to the locking
mechanism before releasing the locking mechanism.

. Water, oil, dust, etc., intruding through the manual override

opening may be a cause of defective locks or other erratic
operation. If using in locations subject to dripping water,
dripping oil, etc., or large amounts of dust, use a cover to
protect the unit.

Cylinder with buffer

| Operating conditions |

1. When using a cylinder with buffer, use in the direction the
buffer mechanism facing either vertically downward or
horizontally. Note that the load or speed may sometimes
cause the buffer to operate at the end of the stroke. In this
case, adjust the load and/or speed.

2. Do not operate the buffer mechanism on the retracted side.



MINI GUIDE SLIDERS

Standard, Stroke Adjusting, With Buffer,
Side-Mounted, With End Keep Cylinders

Symbols

@Standard and Side-Mounted @Stroke Adjusting Cylinder @Cylinder with End Keep

& &) a1

Specifications

@Standard and Side-Mounted Cylinders

Model| standard | Side-mounted ‘ Standard | Side-mounted | Standard |Side-mounted| Standard | Side-mounted Standard
Item MGA[ 4.5 MGALEM.S‘ MGA[ 16 | MGAL[ 16 | MGA[ 18 | MGAL[ |18 | MGA[ 110 MGAL[ 110 MGA[ 112 | MGA[ 116 | MGA[ 120
Bore size mm [in.] 45[0.177] | 6[0.236] 8[0.315] 10 [0.394] 12[0.472] | 16[0.630] | 20[0.787]
Operation type Double acting type
Media Air
Operating pressure range  MPa [psi.] 0.2~0.7 [29~102] \ 0.15~0.7 [22~102] \ 0.1~0.7 [15~102]
Proof pressure MPa [psi.] 1.05 [152]
Operating temperature range °C [°F] 0~60 [32~140]
Operating speed range mm/s [in./sec.] 30~500 [1.2~20] 20~5001{0.8~20](Metal stopper(optional) :20~300 [0.8~12])
Cushion Extended Sifje None Rubber bumper RS bumper
Retracted side Shock absorber(optional)
Port size M3X0.5 M5X0.8
Lubrication Cylinder portion Not required (If lubrication is required, use Turbine QOil Class 1 [ISO VG32] or equivalent.)
Guide portion Required (CGL grease Nippon Thompson Co., Ltd. made) Note 1
Perpendicularity of end plate  mm [in.] 0.1 [0.004]
Stroke tolerance mm [in.] +(1) [+g'039]
RepeatabilityNote2 mm [in.] — =+0.02 [£0.0008](Metal stopper, shock absorber)
Metal stopper extended side = —8~0[-0.315~0] | =7~0[~0.276~0] | ~7~0[~0.276~0]
Stroke Metal stopper retracted side = —10~0[-0.394~0] —8~0[—0.315~0] [-10~0[~0.394~0]
adjusting Rubber stopper extended side — =9~0[~0.354~0] | ~8~0[~0.315~0] | ~8~0[~0.315~0]
rangeNote2 | Rubber stopper retracted side = —11~0[-0.433~0]| —9~0[—0.354~0] |-11~0[-0433~0]
mm [in.] | Shock absorber extended side = —9~0[-0.354~0] | -7~0[-0.276~0] |-12~0[—0.472~0]
Shock absorber retracted side = —11~0[-0.433~0] —8~0[—0.315~0] [-15~0[~0.591~0]
Mp 0.24 [2.12] 0.28 [2.48] 0.28 [2.48] 0.28 [2.48] 1.5[13.3] 2.1[18.6] 2.5[22.1]
Allowable moment
N-m [in- bf] My 0.29 [2.57] 0.34 [3.01] 0.34 [3.01] 0.34 [3.01] 1.7 [15.0] 2.5[22.1] 3.0 [26.6]
Mr 0.22 [1.95] 0.23 [2.04] 0.38 [3.36] 0.38 [3.36] 26[23.0] | 4.3[38.1] | 4.8[42.5]
Number of available sensor switches (optional) 1 2

Notes: 1. Apply grease on the raceway surface of the track rail in the guide portion every 6 months or 3 million operations.
2. For units with stroke adjusting mechanism.

@ Stroke Adjusting Cylinders

Model | Extended side stroke |Extended/retracted-side stroke | Extended side stroke |E -side stroke| Extended side stroke | Extended/retracted-side stroke| Extended side stroke |Extended/retracted-side stroke
Item MGAP[ 4.5 MGAE[ 4.5 MGAP[6 MGAE[6 MGAP[ 18 MGAE[8 MGAPLI10 MGAE[ 10
Bore size mm [in.] 4.5[0.177] 6 [0.236] 8[0.315] 10[0.394]
Operation type Double acting type
Media Air
Operating pressure range MPa [psi.] 0.25~0.7 [36~102] 0.2~0.7 [29~102] ‘ 0.15~0.7 [22~102]
Proof pressure MPa [psi.] 1.05[152]
Operating temperature range °C [°F] 0~60 [32~140]
Operating speed range  mm/s [in./sec.] 30~500 [1.2~20]
Cushion Extended side None (External metal stopper)
Retracted side None ‘None (External metal stopper) ‘ Rubber bumper ‘None (External metal stopper) ‘ Rubber bumper ‘None (External metal stupper)‘ Rubber bumper ‘ None (External metal stopper)
Stroke adjusting range Extended side —5~0[—0.197~0]
mm [in.] | Retracted side — | —7~01—0276~0] | — | —7~0[—0276~0] | — | —7~0[—0276~0] ] — | —7~0[—0276~0]
Repeatability mm [in.] +0.02 [£0.0008] (External metal stopper)
Port size M3X0.5
Lubrication Cylinder portion Not required (If lubrication is required, use Turbine Oil Class 1 [ISO VG32] or equivalent.)
Guide portion Required (CGL grease Nippon Thompson Co., Ltd. made) Note
Perpendicularity of end plate  mm [in.] 0.1 [0.004]
Stroke tolerance mm [in.] +(1) [+8'039]
Mp 0.24 [2.12] 0.28 [2.48] 0.28 [2.48] 0.28 [2.48]
Allowable moment
N-m [in-Ibf] My 0.29 [2.57] 0.34 [3.01] 0.34 [3.01] 0.34 [3.01]
Mr 0.22 [1.95] 0.23 [2.04] 0.38 [3.36] 0.38 [3.36]
Number of available sensor switches (optional) 1 2

Note: Apply grease on the raceway surface of the track rail in the guide portion every 6 months or 3 million operations.



Specifications

@Cylinders with buffer

Item Model | MGAGLJ4.5 MGAGL6 MGAGL 8 MGAGL 10 MGAG[ 112 MGAGL 16 MGAG[20

Bore size mm [in.] 4.5[0.177] 6 [0.236] 8[0.315] 10 [0.394] 121[0.472] 16 [0.630] 20[0.787]

Buffer stroke mm [in.] 410.157] MAX. 6 [0.236] MAX.

Spring return force | At zero stroke 0.3 [0.067] 0.9 [0.202] 1.0 [0.225] 1.4[0.315] 1.4[0.315]
N[Ibf] |At stroke end 0.7 [0.157] 2.0[0.450] 2.7 [0.607] 4.3[0.967] 4.3[0.967]

Mounting type Vertically downward or horizontal

Operating speed range mm/s [in./sec.]

30~500 [1.2~20] (When used horizontally : 30~300 [1.2~12]) ‘ 20~500 [0.8~20] (When used horizontally : 20~300 [0.8~12])

Remark: With the exception of the dedicated specification items for cylinder with buffer, the standard cylinder specifications applly to other items.

@Cylinders with end keep

Item Model | MGAK[]12 MGAK[ 116 MGAK[ 120
Bore size mm{in]| 12[0.472] 16 [0.630] 20[0.787]
Operating speed range  MPa [psi.] 0.2~0.7 [29~102]

Backlash (at end keep) mm [in.] 1[0.039] MAX.

Remark: With the exception of the dedicated specification items for cylinder with end keep,

the standard cylinder specifications applly to other items.

Cylinder Thrust
O
@ Standard and Side-mounted Cylinders, Cylinders with Buffer, Cylinders with End Keep N [Ibf]
Bore size | Pistonrod diameter | Operating | Pressure area Air pressure  MPa [psi.]
mm [in.] mm [in.] direction mm2 [in.2] 0.1[15] 0.2 [29] 0.3 [44] 0.4 [58] 0.5 [73] 0.6 [87] 0.7 [102]
45004771 2[0.079] Push s.ide 15.9 [0.0246] — 32 [0.72] | 4.8 [1.08] | 6.4 [1.44]| 80 [1.80]| 9.5 [2.14]| 11.1 [2.50]
Pull side | 12.8[0.0198] - 26 [058]| 3.8 [0.85]| 5.1 [1.15]| 6.4 [1.44]| 7.7 [1.73]| 9.0 [2.02]
6 [02%]] 3[0.118] Push side | 28.2[0.0437] — 56 [1.26] | 85 [1.91] | 11.3 [2.54]| 141 [3.17]| 16.9 [3.80]| 19.7 [4.43]
Pull side | 21.2[0.0329] = 42 [0.94] | 6.4 [1.44]| 85 [1.91]| 106 [2.38]| 12.7 [2.85]| 14.8 [3.33]
8 [0315]| 3[0.118] Push side | 50.3[0.0780] — 10.1 [2.27] | 15.1 [3.39] | 20.1 [4.52]| 25.2 [5.66]| 30.2 [6.79]| 35.2 [7.91]
Pull side | 43.2[0.0670] — 8.6 [1.93] | 13.0 [2.92] | 17.3 [3.89]| 21.6 [4.86]| 25.9 [5.82]| 30.2 [6.79]
10 [0394]| 4[0.157] Push side | 785[0.1217] = 15.7 [3.53] | 23.6 [5.31] | 31.4 [7.06]| 39.3 [8.83]| 47.1 [10.59]| 55.0 [12.36]
Pull side | 65.9[0.1021] = 132 [2.97] | 19.8 [4.45] | 26.4 [5.93]| 33.0 [7.42]| 39.5 [8.88]| 46.1 [10.36]
12 [0472]| 5[0.197] Push side | 113.0[0.1752] | 11.3[2.54] | 22.6 [5.08] | 33.9 [7.62] | 45.2 [10.16]| 56.5 [12.70]| 67.8 [15.24]| 79.1 [17.78]
Pull side | 93.4[0.1448] | 9.3[2.09] | 18.7 [4.20] | 28.0 [6.29] | 37.4 [8.41]| 46.7 [10.50]| 56.0 [12.59]| 65.4 [14.70]
16 [0630]| 6[0.236] Push side | 201.0[0.3116] | 20.1[4.52] | 40.2 [9.04] | 60.3[13.56] | 80.4 [18.07]|100.5 [22.59] |120.6 [27.11]|140.7 [31.63]
Pull side | 172.7[0.2677] | 17.3[3.89] | 34.5 [7.76] | 51.8[11.64] | 69.1 [15.53]| 86.4 [19.42]|103.6 [23.29] |120.9 [27.18]
20 [0787]| 80315 Push side | 314.0[0.4867] | 31.4[7.06] | 62.8[14.12] | 94.2[21.18] |125.6 [28.23] |157.0 [35.29] | 188.4 [42.35] |219.8 [49.41]
Pull side | 263.8[0.4089] | 26.4[5.93] | 52.8[11.87] | 79.1[17.78] [105.5 [23.72]|131.9 [29.65] | 158.3 [35.59] | 184.6 [41.50]
@ Stroke Adjusting Cylinders N [t
Bore size Piston rod diameter | Operating Pressure area Air pressure  MPa [psi.]
mm [in.] mm [in.] direction mm2 [in.2] 0.2 [29] 0.3 [44] 0.4 [58] 0.5 [73] 0.6 [87] 0.7 [102]
4.5 [0.177] 2[0.079] | Pushside, Pullside | 12.8 [0.0198] 2.6 [0.58] 3.8[0.85] 5.1 [1.15] 6.4 [1.44] 7.7 [1.73] 9.0 [2.02]
6 [0.236] 3[0.118] | Pushside, Pullside | 21.2 [0.0329] 4.2[0.94] 6.4 [1.44] 8.5[1.91] 10.6 [2.38] 12.7 [2.85] 14.8 [3.32]
8 [0.315] 3[0.118] Push side, Pull side | 43.2 [0.0670] 8.6 [1.93] 13.0 [2.92] 17.3 [3.89] 21.6 [4.86] 25.9[5.82] 30.2 [6.79]
10 [0.394] 410.157] Push side, Pull side | 65.9 [0.1021] | 13.2[2.97] 19.8 [4.45] 26.4 [5.93] 33.0 [7.42] 39.5[8.88] 46.1[10.36]

Bore Size and Stroke

mm [in.]
Bore size Standard strokes
4.5[0.117] SNote. 10
6 [0.236] 5Note, 10, 15
8 [0.315] SNote, 10, 15Note, 20
10 [0.394] 5Note 10, 15Note, 20, 30
12 [0.472] 1QNote, 20, 30Note, 40, 50Note, 6O
16 [0.630] 10Note, 20, 30Note, 40, 50Note, 60
20 [0.787] 10Note, 20, 30Note, 40, 50Note, 60, 70Nete, 80

Note: The collar packed is used in these strokes.



Order Codes

@ 4 4.5[0.177]~ ¢ 10 [0.394]

MGA

X

Mini guide slider

Functions

Bore size
X
Stroke

@See the bore size

Magnet and sensor rail Note
Blank : No magnet and sensor rail
S : With magnet and sensor rail

and stroke on p.604.

Blank : Standard cylinder
P : Extended side stroke adjusting cylinder

E : Extended/retracted-side stroke adjusting cylinder

L : Side-mounted cylinder

I\‘lumber of pins

1: With 1 pin

2: With 2 pins

3 : With 3 pins

4 : With 4 pins
L—— Locating pin

Blank: No pin
P : With pin

— Piping direction

(Note: Excluding side-mounted cylinder)
R : Right side as viewed from the rod side
L : Left side as viewed from the rod side

Table direction

(Note: Side-mounted cylinder only)

R : Right side as viewed from the rod side
L : Left side as viewed from the rod side

G : Cylinder with buffer

PG : Extended side stroke adjusting cylinder with buffer

EG : Extended/retracted-side stroke adjusting cylinder with
buffer

LG : Side-mounted cylinder with buffer

@ 4 12[0.472]~ ¢ 20 [0.787]

Number of sensor switches Note
1 : With 1 sensor switch
2 : With 2 sensor switches

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

Sensor switch type

Blank : No sensor switch

ZE135 : 2-lead wire, solid state type
ZE155 : 3-lead wire, solid state type
ZE235 : 2-lead wire, solid state type
ZE255 : 3-lead wire, solid state type
ZE101 : 2-lead wire, reed switch type
ZE102 : 2-lead wire, reed switch type
ZE201 : 2-lead wire, reed switch type
ZE202 : 2-lead wire, reed switch type
@For details of sensor switches, see p.1544.

Note: For a cylinder bore size of 4.5mm [0.177in.], the sensor rail has only 1 groove so
that only 1 sensor switch can be mounted.

MGA| | | X

Mini guide slider

Bore size
X
Stroke

@See the bore size
and stroke on p.604.

Piping direction

Magnet and sensor rail
Blank : No magnet and sensor rail

S : With magnet and sensor rail

Functions
Blank : Standard cylinder

G
K
GK

: Cylinder with buffer
: Cylinder with end keep
: Cylinder with buffer end keep

R : Right side as viewed from the rod side R
L : Left side as viewed from the rod side

Locating pin
Blank : No pin
P : With pin

Stroke adjusting position
Blank : No stroke adjustment

Stroke adjusting mechanism Note 1
Blank : No stroke adjusting mechanism
MS : With metal stopper
RS : With rubber stopper
SS : With shock absorber

L

2 :Both ends (with 2 stroke adjustments) Note2
F :Extended end (with 1 stroke adjustment) Note 3
: Retracted end (with 1 stroke adjustment) Note 4

Number of pins | Lead wire length

1: With 1 pin A : 1000mm [39in.]
2: With2pins | B:3000mm [118in.]
3 : With 3 pins

4 : With 4 pins

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

Sensor switch type
Blank : No sensor switch
ZE135 : 2-lead wire, solid state type
ZE155 : 3-lead wire, solid state type
ZE235 : 2-lead wire, solid state type
ZE255 : 3-lead wire, solid state type
ZE101 : 2-lead wire, reed switch type
ZE102 : 2-lead wire, reed switch type
ZE201 : 2-lead wire, reed switch type
ZE202 : 2-lead wire, reed switch type
@ For details of sensor switches,

see p.1544.

Notes: 1. Not available in cylinder with buffer end keep (GK).
2. Not available in cylinder with buffer (G) or end keep (K).
3. Not available in cylinder with buffer (G).
4. Not available in cylinder with end keep (K).

@®Mini Guide Sliders 412, 16, 20 [ # 0.472, 0.360, 0.787] Product Range and Optional Combinations

Metal stopper Rubber stopper Shock absorber
Model Type Extended end | Retracted end | Both ends |Extended end | Retracted end | Both ends |Extended end | Retracted end | Both ends
-MSF -MSR -MS2 -RSF -RSR -RS2 -SSF -SSR -SS2
MGA12, 16, 20 Standard cylinder [ ] [ ] [ ] o [ ] [ ] (] [ ] [ ]
MGAG12, 16,20 | Cylinder with buffer = o = = o = - [ J —
MGAK12, 16,20 | Cylinder with end keep ([ J - - ([ J - - ([ ] - -
MGAGK12, 16, 20 | Cylinder with buffer end keep — — — — — - - - -




B Additional parts
@Sensor rail

S-MGA

Applicable cylinder bore size X stroke
1:45X5,10
2:6X5,10
8X5,10
10X5, 10
3:6X15
4:8X15,20
10X15, 20
5:10X30
6:12X10, 20
16X10, 20
20X10, 20
7 1 12X30, 40
16X30, 40
20X30, 40
8 :12X50, 60
16X50, 60
20X50, 60
9 : 20X70, 80

S-MGAT1

S-MGA2, 3, 4,
6,7,8

@ Stopper and shock absorber

@®Magnet

M-MGA

@Locating pin

P-MGA

Applicable cylinder bore size Applicable cylinder bore size

1:45 1:45,6,8,10
2:6,8,10 2:12,16,20
12,16, 20

()

Remark: For the dimensions of the additional parts (sensor rail, magnet and locating
pin), see p.661.

Bore size Metal stopper type Rubber stopper type Shock absorber type
12 [0.472in.] CRK565 CRK570 KSHA4X4-BD
16 [0.630in.] CRK566 CRK571 KSHA5X5-E
20 [0.787in.] CRK567 CRK572 KSHAG6X8-E

Remark: The set includes a mounting nut.

@:ﬁf/

Metal stopper

@ Stroke adjusting bracket set Not 1

- MGA

Combination of bracket set
K2 : D+@+@Note 2,3

KF : (D+@Note 3

KR : (D+@Note2

Notes: 1. These sets do not include the shock absorber and
stopper bolt.
2. Cannot be mounted on the cylinder with end keep.
3. Cannot be mounted on the cylinder with buffer.
4. When using the shock absorber, do not use the set
Sscrew.

ARrd

Shock absorber

Rubber stopper

Remark: For the dimensions of the metal stopper and rubber stopper, see p.661.
Also, for the dimensions of the shock absorber unit, see the General
Catalog of Air Treatment, Auxiliary, Vacuum.

—— Applicable cylinder bore size and stroke

Model | Applicable cylinder bore size X stroke
1 12X10, 30, 50
2 12X20, 40, 60
3 16X10, 30, 50
4 16X20, 40, 60
5 20X10, 30, 50, 70
6 2020, 40, 60, 80
(1 Stopper (@ Bracket A (3 Bracket B
L " -
- L 3 =
i b
" | - —
=Y - ‘—': L »




Mass

@ 44.5[0.177]~ 4 10 [0.394]

gloz.]

Standard Extended side stroke Extended/retracted-side stroke | Side-mounted Additional mass
eedm | St (MGA) adjustment (MGAP) |  adjustment (MGAE) (MGAL)
mm(in.] ut No magnet No magnet No magnet No magnet With magnet | oo e Sensor switch (1 pc.)
and sensor rail and sensor rail and sensor rail and sensor rail  |and sensor rail ZECIOOIA | zECICCB
5 42[1.48] 49[1.73] 52[1.83] 59 [2.08] 410.14] 3[0.11]
4.5[0.177] 15[0.53] 35 [1.24]
10 42 [1.48] 49 [1.73] 52[1.83] 59 [2.08] 410.14] 3[0.11]
5 58 [2.05] 68 [2.40] 71[2.50] 78 [2.75] 5[0.18] 410.14]
6 [0.236] 10 58 [2.05] 68 [2.40] 71 [2.50] 78 [2.75] 5[0.18] 410.14] 15 [0.53] 35 [1.24]
15 66 [2.33] 77 [2.72] 80 [2.82] 88[3.10] 6[0.21] 410.14]
5 83[2.93] 97 [3.42] 100 [3.53] 106 [3.74] 5[0.18] 5[0.18]
10 83 [2.93] 97 [3.42] 100 [3.53] 106 [3.74] 5[0.18] 51[0.18]
8[0.315] 15 [0.53] 35[1.24]
15 104 [3.67] 120 [4.23] 123 [4.34] 132 [4.66] 6[0.21] 51[0.18]
20 104 [3.67] 120 [4.23] 123 [4.34] 132 [4.66] 61[0.21] 51[0.18]
5 103 [3.63] 126 [4.44] 129 [4.55] 132 [4.66] 5[0.18] 61[0.21]
10 103 [3.63] 126 [4.44] 129 [4.55] 132 [4.66] 5[0.18] 6[0.21]
10[0.394] 15 130 [4.59] 155 [5.47] 158 [6.57] 163 [5.75] 6[0.21] 6[0.21] 15 [0.53] 35[1.24]
20 130 [4.59] 155 [5.47] 158 [5.57] 163 [5.75] 6[0.21] 6 [0.21]
30 157 [5.54] 182 [6.42] 185 [6.53] 194 [6.84] 7[0.25] 61[0.21]
® ¢ 12 [0.472]~ ¢ 20 [0.757] gloz]
i Additional mass
B;::[;l.z]e S;r:::e BodiEss buffer| With end | With magnet Stroke adjusting bracket Metal or rubber |Shock absorber| Sensor switch (1 pc.)
keep |and sensorraill  -[]S2 -(ISF -0JSR |stopper(Tpc)| (1pc) |zECOOOA | ZEOOOB
10 211[7.44] | 15[0.53] | 36[1.27] | 12[0.42] | 31[1.09] | 19[0.67] | 27[0.95]
20 211[7.44] | 15[0.53] | 36[1.27] | 12[0.42] | 27[0.95] | 15[0.53] | 23[0.81]
12 30 283[9.98] | 15[0.53] | 36[1.27] | 17[0.60] | 31[1.09] | 19[0.67] | 27[0.95]
410.14] 4[0.14] | 15[0.53] | 35[1.24]
[0.472] 40 2831[9.98] | 15[0.53] | 36[1.27] | 17[0.60] | 27[0.95] | 15[0.53] | 23[0.81]
50 355[12.52] | 15[0.53] | 36[1.27] | 22[0.78] | 31[1.09] | 19[0.67] | 27[0.95]
60 355[12.52] | 15[0.53] | 36[1.27] | 22[0.78] | 27[0.95] | 15[0.53] | 23[0.81]
10 328[11.57] | 20[0.71] | 50[1.76] | 12[0.42] | 60[2.12] | 35[1.24] | 52[1.83]
20 328[11.57] | 20[0.71] | 50[1.76] | 12[0.42] | 53[1.87] | 28[0.99] | 45 [1.59]
16 30 431[15.20] | 20[0.71] | 50[1.76] | 17[0.60] | 60[2.12] | 35[1.24] | 52[1.83]
81[0.28] 7[0.25] | 15[0.53] | 35[1.24]
[0.630] 40 431[15.20] | 20[0.71] | 50[1.76] | 17[0.60] | 53[1.87] | 28[0.99] | 45[1.59]
50 534 [18.84] | 20[0.71] | 50[1.76] | 22[0.78] | 60[2.12] | 35[1.24] | 52[1.83]
60 534[18.84] | 20[0.71] | 50[1.76] | 22[0.78] | 53[1.87] | 28[0.99] | 45 [1.59]
10 515[18.17] | 26[0.92] | 67[2.36] | 12[0.42] | 74[2.61] | 40[1.41] | 60[2.12]
20 515[18.17] | 26[0.92] | 67[2.36] | 12[0.42] | 67[2.36] | 33[1.16] | 53[1.87]
30 659 [23.25] | 26[0.92] | 67[2.36] | 17[0.60] | 74[2.61] | 40[1.41] | 60[2.12]
20 40 659 [23.25] | 26[0.92] | 67[2.36] | 17[0.60] | 67[2.36] | 33[1.16] | 53[1.87]
15[0.53] | 20[0.71] 15[0.53] | 35[1.24]
[0.787] 50 803 [28.33] | 26[0.92] | 67[2.36] | 22[0.78] | 74[2.61] | 40[1.41] | 60[2.12]
60 803[28.33] | 26[0.92] | 67[2.36] | 22[0.78] | 67[2.36] | 33[1.16] | 53[1.87]
70 947[33.40] | 26[0.92] | 67[2.36] | 27[0.95] | 74[2.61] | 40[1.41] | 60[2.12]
80 947[33.40] | 26[0.92] | 67[2.36] | 27[0.95] | 67[2.36] | 33[1.16] | 53[1.87]




Inner Construction (Standard Cylinder)

MGA[ 4.5
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MGA[]10~[120 MGAS[ ] (With magnet and sensor rail)
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MGA[ [12~[]20 (with shock absorber)
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Major Parts and Materials
No. Modell " mearias MGAL6 MGA[8 MGAL]10~[120 No. Modell  ygarI12~[120
Parts Parts

® Body Stainless steel (heat treated) V) Bracket A | Aluminum alloy (anodized)
® Table Stainless steel (heat treated) /5 BracketB | Aluminum alloy (anodized)
® Plate Aluminum alloy (special wear-resistant treatment) @ Stopper Steg! (neat treatment and nickel plated)
O] Nut A Stainless steel @) | Locating pin Steel (heat treated)
® Nut B Stainless steel Bolt Stainless steel
® Piston rod — Stainless steel @ Nut Mild steel (zinc plated)
@ Piston Note Stainless steel Huminum oy (spcil ust revention teamen) 30 | Shock absorber —
Rod cap Oil impregnated plastic bushing (polyacetal) @) | Adjusting bolt Steel (nickel plated)
©) Head cap Plastic 32 Bumper Synthetic rubber (NBR)
Rod seal Synthetic rubber (NBR) 33 | Adjusting bolt | Steel (neat treatment and nickel plated)
a Piston seal Synthetic rubber (NBR)
() Bumper — Synthetic rubber (urethane)
(E}] O-ring Synthetic rubber (NBR)
) O-ring Synthetic rubber (NBR)
(D) Bolt Stainless steel
Holder plate Stainless steel
() Screw Stainless steel
Sensor rail Aluminum alloy (anodized)
Magnet holder Aluminum alloy (anodized)
(/) Magnet Plastic magnet
@ Bolt Stainless steel
@ Bolt Stainless steel
@3 Locating pin Steel (heat treated)

Note: In MGA[]4.5, MGA[_l6 and MGAL8, a piston and piston rod are combined as single-piece construction.



Inner Construction (Extended Side Stroke Adjusting Cylinder)

MGAP[4.5 MGAPLS, 8, 10
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MGAPS[ J(With magnet and sensor rail)
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Major Parts and Materials

No. Parts Model MGAP[ 4.5 MGAPL[ 6 MGAP[ 8 MGAP[]10
©) Body Stainless steel (heat treated)

@ Table Stainless steel (heat treated)

® Plate Aluminum alloy (special wear-resistant treatment)
@ Nut A Stainless steel

® Nut B Stainless steel

® Piston Stainless steel

@ Rod cap Oil impregnated plastic bushing (polyacetal)

Head cap Aluminum alloy (special wear-resistant treatment)
©) Rod seal Synthetic rubber (NBR)

Piston seal Synthetic rubber (NBR)

(D) Bumper — Synthetic rubber (urethane)
(P) O-ring Synthetic rubber (NBR)

(E) O-ring Synthetic rubber (NBR)

Bolt Stainless steel

(5] Holder plate Stainless steel

Screw Stainless steel

W) Stopper Steel (heat treatment and nickel plated)
Adjusting nut Steel (heat treatment and nickel plated)
Hexagon nut Stainless steel Mild steel (zinc plated)
@0 Bolt Stainless steel

@) Sensor rail Aluminum alloy (anodized)

@ Magnet holder Aluminum alloy (anodized)

[vx) Magnet Plastic magnet

(v2) Bolt Stainless steel

/) Bolt Stainless steel

2 Locating pin Steel (heat treated)




Inner Construction (Extended/Retraced Side Stroke Adjusting Cylinder)

MGAE[ 4.5 MGAEL6, 8, 10
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Major Parts and Materials

No. Parts Model MGAE[ 4.5 MGAE[ |6 MGAE[ 8 MGAE[ 10
@ Body Stainless steel (heat treated)

@ Table Stainless steel (heat treated)

® Plate Aluminum alloy (special wear-resistant treatment)

@ Nut A Stainless steel

® Nut B Stainless steel

® Piston Stainless steel

@ Rod cap Oil impregnated plastic bushing (polyacetal)

Head cap Aluminum alloy (special wear-resistant treatment)

O] Rod seal Synthetic rubber (NBR)

Piston seal Synthetic rubber (NBR)

(D) Bumper — Synthetic rubber (urethane)
2 O-ring Synthetic rubber (NBR)

(E) O-ring Synthetic rubber (NBR)

19 Bolt Stainless steel

(B) Stopper A Steel (heat treatment and nickel plated)

Stopper B Steel (heat treatment and nickel plated)

(W) Screw Stainless steel

Stopper bolt Stainless steel (heat treated)

Adjusting nut Steel (heat treatment and nickel plated)

/) Hexagon nut Stainless steel

@) Hexagon nut Stainless steel Mild steel (nickel plated)
@ Bolt Stainless steel

@ Screw Stainless steel

() Sensor rail Aluminum alloy (anodized)

@ Magnet holder Aluminum alloy (anodized)

2 Magnet Plastic magnet

@ Bolt Stainless steel

Bolt Stainless steel

@ Locating pin Steel (heat treated)




Inner Construction (Side-mounted Cylinder)

MGAL[ 4.5

9B ® Q%/@ é
MGALLJ10

??'RQQ?Q?W/@f

Major Parts and Materials

MGALLJ6, 8

%@?@éﬁ? ity

MGASL | (With magnet and sensor rail)

®2 @

71© OF

o) Wy

@

Locating pin

5

No. Parts Model MGAL[]4.5 MGALLI6 MGAL[8 MGALLI10
@ Body Stainless steel (heat treated)

@ Table Stainless steel (heat treated)

® Plate Aluminum alloy (special wear-resistant treatment)

O Nut A Stainless steel

®) Nut B Stainless steel

® Piston rod — Stainless steel
@ Piston Note Stainless steel Aluminum alloy (special wear-resistant treatment)
Rod cap Oil impregnated plastic bushing (polyacetal)

@ Head cover Aluminum alloy (anodized)

Rod seal Synthetic rubber (NBR)

(D) Piston seal Synthetic rubber (NBR)

() Bumper — Synthetic rubber (urethane)

(E} O-ring Synthetic rubber (NBR)

O-ring Synthetic rubber (NBR)

) Bolt Stainless steel

Bolt Stainless steel

W) Base Aluminum alloy (anodized)

Bolt Stainless steel

Bolt Stainless steel

20 Screw Stainless steel

@ O-ring Synthetic rubber (NBR)

@ Sensor rail Aluminum alloy (anodized)

@ Magnet holder Aluminum alloy (anodized)

V2 Magnet Plastic magnet

@ Bolt Stainless steel

2 Bolt Stainless steel

@) Locating pin Steel (heat treated)

Note: In MGAL[]4.5, MGAL[]6 and MGAL[]8, a piston and piston rod are combined as single-piece construction.



Inner Construction (Cylinder with Buffer End Keep)

Note: The diagrams show cylinder with buffer end keep.

i@i@%ﬁ

¢ D ¢ D o

b
Pt
!

Major Parts and Materials

[ N i) .

®

No Model Cylinder with buffer Cylinder with buffer end keep Cylinder with end keep
" |Parts MGAG[]4.5~[]20 MGAGK[]12~[]20 MGAK[]12~[]20

@ Plate Aluminum alloy (special wear-resistant treatment) —

©) Nut A Stainless steel =

® Nut B Stainless steel —

@ Support Copper alloy —

® Spring Stainless steel —

® Piston — Aluminum alloy (special wear-resistant treatment)

©) Head cover - Aluminum alloy (anodized)

Lock end — Stainless steel

©® Piston seal — Synthetic rubber (NBR)

Lock piston - Stainless steel

() Spring — Stainless steel

() Cover — Aluminum alloy (anodized)

® Bolt — Stainless steel

) Bolt — Stainless steel




Dimensions of Bore Size ¢ 4.5 [0.177] mm [in.]

Web

@Standard cylinder

CAD|
MGAL 4.5
L] 15 16 -L:2-M3X0.5 Connection port
[[0.453] | [0.630] (supplied with plug for -R)
—
o e ﬁ
& ¢ ¥ 7
4-M3X0.5 Depth 4[0.157] 42[1.654] (1[0.039])
$3'6%[$0.1181'3%"?] Depth 1.8[0.071] \ (11]0.433], 16[0.630] g | 0.5[0.020]
EaIS
o
10[0.394] a0.157)| 2% 4[0.157]/  5.5[0.217]
] st I
S |a
S8 =1 g o & BTS04 88 ﬁ*‘ T
5 ° ol & | D) o3
= g S sl g P o o
Ny © ®, ! i =
)@@17’ - \ i jD Q%% p &
\
2-M3X0.5 Depth 4.5[0.177] 6.5[0.256) ‘ 4-4.2[0.165] 3[0.118] \ 2-M2X0.4
‘ o Depth 2.5[0.098]
9.4 |.7.|16[0.630] 4-$2.1[0.083]
[0.370] [0.276]
2-M2X0.4 Depth 2.5[0.098] .
(for mounting magnet, both sides) b
_ 23.5[0.925] 13[0.512] S o ®
| = 9 2
oy gl o
© & Nl |
[e2]
PSS o8 X =
— LY
3
I
> 2-M2X0.4 Depth 3[0.118]
11'5’—10'4531 16[0.630] (for mounting sensor rail, both sides)
3[0.118] 28[1.102] -R:2-M3X0.5 Connection port
In the case of magnet and sensor rail installed (supplied with plug for -L)
(Piping direction:-R) 8[0.315] 34[1.339]
8[0.315 34[1.339
6.8[0.268] [0.315] [1.339] ‘ 4.5[0.177] 15[0.591] _
| | 3
s
n_ %s [ i pin 2Bl S
S &
[0¢ s o 3 5 ===
£3 EN A ) [CH b S| 38
(ﬁ’ A b by s L= g e
HH+ + - Pany i — ~
Y 0 o oh ¥ o Qo7 -

4-M2.5X0.45 Depth 3.5[0.138] /| 7 | 16[0.630] |\ ¢33%[¢0.11813°"] Depth 2.5[0.098]
In the case of magnet and sensor rail installed 0.276]
(Piping direction:-L)

S Fed o |
€ b
| BLog od ¢

[ o d Locating pin: -P (P-MGA1)

==

OIS

250008, , 1.800.071]

$4h7 8012[$0.15748 §000s1]

$333%40.11811355082)



Dimensions of Bore Size ¢ 4.5 [0.177] mm [in.]

@Extended side stroke adjusting cylinder

MGAPL 4.5

6.5[0.256] HStroke

H o9 o9
& &

16[0.630]+Stroke

P
H o R

=

Width across flats 5[0.197]

Width across flats 4[0.157]

(5.8[0.228])
3.5[0.138]

@Extended/retracted-side stroke

adjusting cylinder
MGAE[ 4.5

6.5[0.256] Stroke

3[0.118]

16[0.630]+Stroke

FE® ¥ M

(13[0.512

120472

Width across
flats 15[0.059]

Width across flats 1.5[0.059]

Blos g [

15[0.591]
8.‘4[0.33‘1]
16[0.630]

Width across flats 5.5[0.217]

M3X0.5Length15[0.591]
Width across flats 5[0.197]
Width across flats 4[0.157]

ﬁ
i

3.5[0.138]
9.8[0.386]

Note: For dimensions not shown in the above, see p.613.

. - Web
@Cylinder with buffer =
CAD
MGAG[ /4.5
4-M3X0.5 Depth 4[0.157] 52[2.047] _(1[0.039))
$3'8%°[$0.11814°"2] 21[0.827] 16[0.630] &I 0.5[0.020]
10[0.394] Depth 1.8[0.071] 40157)| |3 401571/ 550.217]
oz
_ , 55 H
4 g ofEr o &P FEis
b: ~ o !
= S S|& |
e SE TS on @ |
6.5[0.256] 2-M3X0.5 4-4.2[0.165]‘ ]\ 2-M2X0.4
9.4 | Depth 6[0.236] 7[0.276] 16[0.630] Depth2.5[0.098]
0.370] 4- $2.1[0.083]

2-M2X0.4 Depth 2.5[0.098]
(for mounting magnet, both sides)
33.5[1.319] 3[0.512

2.1(0.083]

I
| EFTS %
8[0.315] 4[‘

18[0.709]

@Extended side stroke adjusting cylinder with buffer
MGAPG[ 4.5

4-M3X0.5 Depth 4[0.157] 52[2.047] 16[0.630]+Stroke
$378%[0.1181°8%""] "\ 21[0.827] _16[0.630] 650256 Stroke 7[0.276]
10 Depth 1.8[0.071] 4[0.157) 5.5[0.217]
0.394]
2 0—1'7 N = ] QD i€ @ & ] ”T;@ S
158 g S sy
£ o o | 2 o
SALEIE N 58 &
f -4 - ] P1 d?/ %?ﬁ E 3*303[0.1181*800'2] & =
6.5[0.256] 2-M3X0.5 4-42[0.1653]‘ 7\ Depth 1.8[0.071]
9.4 | Depth 6[0.236] 7[0.276]]  |16[0.630] 4-$2.1[0.083]
0.370]
2-M2X0.4 Depth 2.5[0.098]
(for mounting magnet, both sides) /&1 )
33.5[1.319] 13[0.512 S Width across flats 5[0.197]
= Width across flats 4[0.157
&
T &> S
= A S e
8[0.315] B
18[0.709] Sl sl
2| O
0| ™

@Extended/retracted-side stroke adjusting cylinder with buffer
MGAEG[ 4.5

4-M3X0.5 Depth 4[0.157
W‘M] 52[2.047] 16[0.630]+Stroke (13[0.512))
0 3 0
“Depth 1.800.071] 21[0.827] 16[0.630] 650256]  Stroke 1200472)
10[0.394] 2[0.079)] 4[0.157)| . 3)0.11g] Ts.sozn
d & Srm——h N Al (? 5 g
3@ g8 B§ Ry 4 3 8
SAIEEE e < N O & S
9 = 937 = tH Pt ﬂ\y ’@%%r T = 2
34°[0.11814°"]
6.5[0.256] 2-M3X0.5 4-4.2]0.165] Depth 1.8[0.071]
9.4 | Depth 6[0.236] 7[0.276]|  [16[0.630] 4-42.1[0.083]
0.370
2-M2X0.4 Depth 2.5[0.098] )
= (for mounting magnet, both sides) Width acrogs flats 5.5[0.217]
g 33.5[1.319] 13[0.512 Width across flats 5[0.197]
i Width across flats 4[0.157]
t < I o
E oo o] s
8[0.315] B
18[0.709] S| S
o ©
o] ™

Remark: The buffer stroke of ¢ 4.5 [0.177] cylinder with buffer is a maximum of 4mm [0.157in.].



Dimensions of Bore Size ¢ 4.5 [0.177] mm [in]]

@Side-mounted cylinder (right side)

MGAL[]4.5 X [Stroke|-R

3[0.118] 47[1.850]
2-M2X0.4 Depth 3[0.118] (for mounting sensor rail)
6.5[0.256]| | ,  2-M3X05 _ | ,6.5[0.256]
‘ (supplied with plug) ‘ .§ =
jé\\ 1 7877 ) a
5 **‘éﬁ@ &4 et g
e &
Si— S 2-43.4[0.134]
< [s) -
® 23.5[0.925] [13[0.512] ‘
S 2-M2X0.4 Depth 2.5[0.098] (for mounting magnet)
120.472] o
10[0.394] 4-M3X0.5 Depth 4[0.157] 42[1.654]
9.4[0370] $3°5°°[40.1181°3°°"2] \ [11[0.433] 16[0.630] g =
Depth 1.8[0.071] © 2
0.8[0.031] | ||6.5[0.256] 4[0.157) 2 2-M3X0.5
‘ ST Connection port
‘ L 23§
(,@a 5 SN P 1] B8
& 5 S R 9 1 —
S g 8 5 & D =
= =1 ® o il i
= P; Qg A E 1] \‘\V@ @@ ‘
o =} \ ‘ Ny ©
I — 4y ¥
di : w s 88 ¢
B I T — e = [=h
: ©
2-M3X0.5 ‘ 1.5 ‘ M3X0.5 1[0.039] ‘ 53[2.087] ‘ >
Depth 4.5[0.177] '[0.453]'  (supplied with plug) ‘ ‘
3[0.118] 47[1.850] 2-3H8"3*"*[#0.118117G°°%°
‘ Depth 3[0.118]
- if ¥
T @& @ J
& U & B 2
| |
© &
m , . ,
T v T
M=
-y J
o P o
4.5[0.177]
8 34[1.339] 5
[0.315] [0.197]

In the case of magnet and sensor rail installed

6.7[0.264]

[

36.5[1.437]

8[0.315]

34[1.339]

:5@
X
?B
T

Locating pin: -P (P-MGA1

0.00047]

0

[40.15748

1]
-0.012

pan7

250008, | |

1.80.071]

$338%40.11811355088]

]
R

=

Web

CAD)



Dimensions of Bore Size ¢ 4.5 [0.177] mm [in.]

@Side-mounted cylinder (left side)

MGAL[]4.5 X [Stroke]-L

2-M2X0.4 Depth 3[0.118] (for mounting sensor rail)

5.5[0.217]

2-M3X0.5

o
T =Is
9
0.354]

Connection port

Web

CAD

2-$3H8*§ 0 [#0.11811*§%9%%%]

Depth 3[0.118]

47[1.850] 3[0.118]
6.5[0.256], |  \ 2-M3X0.5 .| | 6.5[0.256]
T ? ‘ ‘ (supplied with plug) ‘
NT—gT ; AENA ~
ol = y a0 7o)
) © —#) ¢*@r—\ @’_‘¢77 EL
2-43.40.134] L = ‘f?
13[0.512 500. 3
2-M2X0.4 Depth 2.5[0.098] (for mounting magnet) 3[0512) 23.5[0.925] ;
o 12]0.472]
42[1.654] 4-M3X0.5 Depth 4[0.157] 10[0.394]
%OE 16[0.630] 11[0.433]| / $3°3%[$0.1181:3%°"2] 9.4[0.370]
=2 Depth 1.8[0.071]
2|3 40.157] 65(0.256] || | 0.8[0.031]
Sle
.18 — 7T
58 [ D ST = ga@,}
— : 5 S e x| -y
— il s~ RSN > S
L ! & o) N -
S T Do Do 3 2 %] =
EaR : ail
o E—r1 = 3
= [ —
23‘1: 1 T \
0 ‘ 53[2.087] ‘ 1[0.039] M3X0.5 ‘ 1.5 ‘ 2-M3X0.5
‘ ‘ (supplied with plug)  [0.453]  Depth 4.5[0.177]
47[1.850] 3[0.118]
= 5
<t
gl D B b
s 1 WU @Y 4
| |
‘l_u $ $ ’J»
|
b
i HL|
L & & o
4.5[0.177]
5 34[1.339] 8
[0.197] [0.315]

In the case of magnet and sensor rail installed

‘ 34[1.339] 8[0.31 5]
\ \
[l \
R
E v e
& ao oo lg

6.7[0.264]

2.1

G

3

‘_o
| o
&
)

A

4
N

36.5[1.437]

75
&
&

Locating pin: -P (P-MGA1)

25[0.008], |, ,1.800.071]

$338%160.118113585%8)

$4n7 8012[$0.15748 fooner]



Dimensions of Bore Size ¢ 4.5 [0.177] mm [in]]

@Side-mounted cylinder with buffer (right side)

Web

CAD|
MGALG[ 4.5 X [Stroke|-R
3[0.118] 47[1.850] 2-M2X0.4 Depth 3[0.118] (for mounting sensor rail)
6.5[0.256] . 2-M3X0.5 /6.5[0.256]
‘ (supplied with plug) ‘ =
[T 1 ~To :.‘g
SN
s [ e ® e (WSS
e 1 Q] 2-$3.4[0.134]
5 g \_ 33.5[1.319] 13[0.512] 2-M2X0.4 Depth 2.5[0.098] (for mounting magnet)
S,
o
12[0.472
10[0.394]  4-M3X0.5 Depth 4[0.157] 52[2.047] §=
9.4[0.370] $3'3%9[$0.1181°3%0'2] 21[0.827]  16[0.630] % 'c\>
0.8[0.031] 6.5[0.256] Depth 1.8[0.071] 4[0.157] ®S. 2-M3X0.5 5.5[0.217]
5 ; Connection port
7S _ — T T~ Y — g 53
— o~ g T -+ I —
_ (:ﬁ‘"zg"g’_ g \w@ o 88 5 g
S fdm SIS —1 S ) — S
? [A Nl © o N ! i f=4
- lpg P M B—tied od ] ' § 16|
S =1 1 1 © I
@ | e —t <]
i : | i il
2-M3X0.5 | 11.5 | \ M3x05 1| 53[2.087] = € 9
Depth6[0.236] [0.453]  (supplied with plug) [0.433] ‘ =) 0.354]
3[0.118] 47[1.850] 2-$3H8*§%"*[#0.118113°°° ]
‘ Depth 3[0.118]
{
A A NS
L e W & 4 o8
| |
‘l_‘ $ $ F’J»
i \ \ \
Vg v
| [HFE==T
HEEL
& & & | |
8[0.315]
18[0.709] 34[1.339] 5[0.197]
In the case of magnet and sensor rail installed
2.1 __6.7[0.264] _18[0.709] 34[1.339] ‘ Locating pin: -P (P-MGA1)
[0.083] ‘ ‘
2| 250098 180071 5
) ng ‘ - 3| cdomy ., ranor
5 |[e@ T [T oo & : I
h & N 4 ]/ K
RS2 DO I~ @}7
8 & 1B oD b 1 L g
L

Remark: The buffer stroke of ¢ 4.5 [0.177] cylinder with buffer is a maximum of 4mm [0.157in.].



Dimensions of Bore Size ¢ 4.5 [0.177] mm [in.]

@Side-mounted cylinder with buffer (left side)

MGALG[]4.5 X [Stroke|-L

2-M2X0.4 Depth 3[0.118] (for mounting sensor rail)

5.5[0.217]

Web

CAD

47[1.850] 3[0.118]
6.5[0.256] )\ ,  2-M3X0.5 | |6.5[0.256]
g ?,7( \ (supplied with plug) !
Sto ‘
zle I Tee & olfed | | o
2-$3.40.134] F o | <[®
— 1S
2-M2X0.4 Depth 2.5[0.098] (for mounting magnet) 13[0.512] 33.5[1.319] 3
-]
S
E
12[0.472]
o 52[2.047] 4-M3X0.5 Depth 4[0.157] 10F—'[o.394]
%5 16[0.630] 21[0.827] | $3'67[$0.11813°] 9.4[0.370]
2-M3X0.5 DS 40157 Depth 1.8[0.071] ¢ 519 256] 0.8[0.031]
Connection port s E
518 i T _ )
= | @’9 {B 1 O = Q| = Nzl
— | f S ~ '<\r ﬂ’ ™
_ —1 N T % (=3 =3 v> g
N L A m Sy o o N DAl 2
8 & Do Do B8 = DRh =
T S ——— ] S :
o[ o | | ®
= — I I I
5 | 53[2.087] |11 M3X0.5 115
S| '10.433] (supplied with plug)  [0.453]
o 2-M3X0.5
Depth 6[0.236]
2-43H8*3°"*[$0.11811+§000% 47[1.850] 3[0.118]
Depth 3[0.118] [
T L © © o8l
8 i
2o -
| |
: € €
, | , I
Y g ¥
bEr==f] |
H=H
Ll o & ¢ [
8[0.315]
5[0.197] 34[1.339] 18[0.709]

Locating pin: -P (P-MGA1)

Ag.ooou]

[40.15748

0
-0.012
|

g4n7

250008, | 1.800.071]

]
o

$338%140.11811

In the case of magnet and sensor rail installed

‘ 34[1.339] _18[0.709] | 6.7[0.264] 2.1

‘ ‘ ( ‘ [0.083]
e |
E’ Po Do RE IR ¢ 4 3
4 N | =
7 b \ég‘ e
A ob as| g ¢

i

Remark: The buffer stroke of ¢ 4.5 [0.177] cylinder with buffer is a maximum of 4mm [0.157in.].



Dimensions of Bore Size ¢ 6 [0.236] mm [in.]

Web

@Standard cylinder

CAD|
MGAL[ |6
12[0.472 E -L:2-M3X0.5 Connection port
| (supplied with plug for -R)
] s
A
& & ] S
)
<
A . (1[0.039))
4-M3X0.5Depth4[0.157)
12[0.472) B g |= 0.5[0.020]
12[0 472 ¢3+803[¢01 181+8.0012] ;o '(3
—_— Depth 1.8[0.071] 40.157)| ®|S. 4[0.157],/  7.5[0.295]
| i s

@ | _ ’E AN AN I 8, g o

{{@ 2 5 o | =4 ¥ oo i

¥/ s < S : 1 -3

< o < —_
3 I Ol A i %)

@ § Bod) 4 X
2-M3X0.5 7[0.276] ‘ 4-5[0.197] 3[0.118] ‘ 2-M2.5X0.45
Depth 5.5[0.217] ‘ ‘ Depth 2.5[0.098]

11.2[0.441] 7[0.276] C 4-42.6[0.102]
I — T
2-M2X0.4 Depth 2.5[0.098] =
(for mounting magnet, both sides) <
‘ D 14[0.551] 3
| S
) it
fﬂ% ¢LP@ LH
A
| g K5
120472 E s| 3| &
=S 2w
3[0.118] F 2-M2X0.4 Depth 3[0.118]
(for mounting sensor rail, both sides)
In the case of magnet and sensor rail installed 9[0.354] G -R:2-M30.5 Connection port
(Piping direction:-R) (supplied with plug for -L)
11 5[0453] 9[0354‘.] H | 5.5[0.217] 15[0.591]
‘ ‘ 390111107 B
Depth 2.5[0.098] S,
[
[ [ ——— @ &) . — ]
i i = — o
B D oD Walt B X
PO [ s s
¥ P o & R I 2
] ! o
B o ¢b
4-M3X0.5 7 C $36%[$0.118150"]

Depth 5[0.197] [0.276] Depth 2.5[0.098]

In the case of magnet and sensor rail installed
(Piping direction:-L)

T
B oD b
Ly Jany
Y ~ Locating pin: -P (P-MGA1)
B oD oD ¢ B
[ oo J E )
2| 250008 |, 180071 =2
g ]
S =
— o
=3 <
= S
I .
Stroke A B C D E 7 G H
5 44 [1.732] 16 [0.630] 16 [0.630] 25 [0.984] 16 [0.630] 29 [1.142] 35 [1.378] 35 [1.378]
10 4411.732] 16 [0.630] 16 [0.630] 25 [0.984] 16 [0.630] 29 [1.142] 35 [1.378] 35 [1.378]
15 49 [1.929] 21[0.827] 21[0.827] 30[1.181] 21[0.827] 34 [1.339] 40 [1.575] 40 [1.575]




Dimensions of Bore Size ¢ 6 [0.236] mm [in.]

@Extended side stroke adjusting cylinder

9[0.354]

MGAP[ 6
19[0.748]+Stroke
7[0.276] Stroke
.4r_>
E iﬁ% i@ 7%
Blop @ t+

Width across flats 6[0.236]

Width across flats 5.5[0.217]

PP

@&% o)

4.5[0.177)

(6.9[0.272])

@Extended/retracted-side stroke
adjusting cylinder

MGAE[ |6
19[0.748]+Stroke (15[0.591])
7[0.276] Stroke 140.551]

Width across flats

7.5ﬁo.295]
e

Width across flats 5.5[0.217]
Width across flats 1.5[0.059]

15[0.591]

M3X0.5 Length 15[0.591]

Width across flats 6[0.236]
Width across flats 5.5[0.217]

e

T

[0.465]

4.5[0.177]

(6.9[0.272])

Note: For dimensions not shown in the above, see p.619.

Stroke A B © D
5 54 [2.126]] 16 [0.630]| 16 [0.630]| 35 [1.378]
10 54 [2.126]| 16 [0.630]| 16 [0.630] | 35 [1.378]
15 59 [2.323]| 21 [0.827]] 21 [0.827] | 40 [1.575]

. . Web
@Cylinder with buffer =
CAD
MGAG[ 16
4-M3X0.5 Depth 4[0.157]
$3'8%[$0.1181%"] A _(1[0.039])
Depth 1.8[0.071] 22[0.866] B [aiS 0.5[0.020]
12(0.472] 40.157)| <|S. 4[0.157] 7.5(0.295]
R|x
Y ST | Sz
— il 8
e S o £ 5 S
B~ ) h E |2
] g8 g PN :[9
< A - T T ¢ ﬁfy p &
\
7[0.276] 2-M3X0.5 45[0.197) 2-M2.5X0.45 3[0.118]
112 | Depth 60.236] 700.276] c Depth 2.5[0.098]
[0.441] 4-$2.6[0.102]

2-M2X0.4 Depth 2.5[0.098]
(for mounting magnet, both sides)

D 14[0.551

= T

19[0.748]

2.1[0.083]

9[0.354]

@Extended side stroke adjusting cylinder with buffer

MGAPG[ 16
4-M3X0.5 Depth 4[0.157]
$373%°[$0.1181%"2] A 19[0.748]4-Stroke
Depth 1.8[0.071] 22[0.866] B 7[0.276] Stroke 9[0.354]
12[0.472] 4[0.157
1B rod) I
NG A
| —— e
B listy e T
i 39°[0.11814%"]
7[0.276] 2-M3X0.5 45[0.197) Depth 1.8[0.071]
11.2 | Depth6[0.236]  7]0.276] c 4-42.6[0.102]
[0.441]
2-M2X0.4 Depth 2.5[0.098] (for mounting magnet, both sides) 2 Width across flats 6[0.236]
D 14[0.551 =) Width across flats 5.5[0.217]
S
[

& "
| TS Tee | 5—=HTS

9[0.354]

19[0.748]

(6.910272))|
4.5[0.177)

@Extended/retracted-side stroke adjusting cylinder with buffer

4-M3X0.5 Depth 4[0.157]
$373%[$0.1181°3%"2] A 19[0.748]+Stroke 15[0.591])
Depth 1.8[0.071] 22[0.866] B 7[0.256] Stroke 14[0.551]
12[0.472] 2[0.079] 40.157 3[0.118 75
[0.295]
] i N, 6‘@ T ] p—
= Sl ey S YN S L ) =T= al 5
% % A | L 1 S et q g
a ==
= S8 5 0 Lot f Sl B s AR
4 S TE T Q‘{? =i o i }
7[0.276] 2-M3X05 4-5[0.197] \3'8°[0.11814°"]
110 | Depth 60.236] 7[0.276) c 4-¢2.6[0.1D062Th1'8[0'071]

[0.441]

Width across flats 5.5[0.217]

2-M2X0.4 Depth 2.5[0.098] (for mounting magnet, both sides)
Width across flats 6[0.236]

D 14[0.551]
g* Width across flats 5.5[0.217]
a * k. & )
O i S s = = oo
9[0.354] § E
19[0.748] Slg
|0
o<

Remark: The buffer stroke of ¢ 6 [0.236] cylinder with buffer is a maximum of 4mm [0.157in.].



Dimensions of Bore Size ¢ 6 [0.236] mm [in.]

Web

@Side-mounted cylinder (right side)

CAD|
MGAL[]6 X [Stroke]-R
3[0.118] A . ,
2-M2X0.4 Depth 3[0.118] (for mounting sensor rail)
6.5[0.256] | ,  2-M3X0.5 .|, 6.5[0.256]
‘ (supplied with plug) ‘ ‘ al
J# [T é ] 7; 0 %
— e (PR P
5 $!—\§ —® MY <
— [ i
e & 2-43.4[0.134]
< (4]
8 B 14 2-M2X0.4 Depth 2.5[0.098] (for mounting magnet)
=3
140.551] = 0.551]
[aV)
120472]|  4-M3X0.5 Depth 4[0.157] C
11.2[0.441] $3'8%°[40.1181:3%072] 120472 D g =
Depth 1.8[0.071] /o
0.8[0.031] 7[0.276] 4[0.157] ®|S. 2-M3X0.5 6.5[0.256]
‘ S|—  Connection port
= o
(o8 = ¢ BN 0P} &
o B 5 ‘ ] ®8
g |1 8 & B | =
I ¥/ | 2 S s ! =
= ha I R 2 L plisd oD T
S £ s R SN ‘ o
T | ~ ©
@ ) | L 1 oolu ')
¥ - | D A
L | i
2-M3X0.5 ‘ 13 ‘ M3X0.5 2[0.079] ‘ E ‘ 2
Depth 5.5[0.217]  '[0.512] (supplied with plug) ‘ - [0.413]
3[0.118], A 2-¢3H8""*[$0.11811*°%% ]
‘ Depth 3[0.118]
ES e
"
iiia D IS
Il Il
© ©
T ! ! R
T v Y
[T
mii
5.5[0.217] ‘
T
9 F 5.5[0.217]
[0.354]
In the case of magnet and sensor rail installed
2.1 11.4[0.449] 9[0.354] G ‘
[0.083] ‘ ‘ ‘
Locating pin: -P (P-MGA1)
~ [_ oo 0 &
© s g
5 1 ;@“@ Lasey ﬂ 2| 250008 180071 5
i [ any o) pa
o PP ﬂ Z | ‘ =
1 | R = =
© iy l@’@ @’@ , 21 mig%
= g5
3 o
o< -
Stroke A B C D E 7 G
5 48 [1.890] 25 [0.984] 44 [1.732] 16 [0.630] 54 [2.126] 35 [1.378] 35 [1.378]
10 48 [1.890] 25 [0.984] 441.732] 16 [0.630] 54 [2.126] 35[1.378] 35[1.378]
15 53 [2.087] 30 [1.181] 49 [1.929] 211[0.827] 59 [2.323] 40 [1.575] 40 [1.575]




Dimensions of Bore Size ¢ 6 [0.236] mm [in.]

Web

@Side-mounted cylinder (left side)

MGALL6 X [Stroke]-L

2-M2X0.4 Depth 3[0.118] (for mounting sensor rail)
6.5[0.256],

CAD

A 3[0.118]

2-M3X0.5

6.5[0.256]
‘ ‘ (supplied with plug)

g )
T~ [ 1]
S| & ¢l

)
= A 8
b *o éﬁ$“
2-$3.4[0.134] L& |
’5 —
2-M2X0.4 Depth 2.5[0.098] (for mounting magnet) 14{0.551] B 3 E
S =
= < 14[0.551]
[aV]
c . 4-M3X0.5 Depth 4[0.157]  |12[0472]
_ \
= D 12[0.472] / $38%[$0.11814%72] 11.2[0.441)
E5) Depth 1.8[0.071]
6.5[0.256] 2.M3X0.5 =) 4[0.157] 7[0.276] | | 0.8[0.031]
Connection port st ‘
%8 4 ! EAT = J—
bl | WY WY = 55 A -
| 0 K| © §
4 Be & IREE g2 LAl -
4 P B S Q& T+ __Bd bt
N ; AN N “‘7 < S
) IS ) ] = i
§ 2E 0 al e ;
— 9, 270 T T N\
‘ 10.5 © ‘ E ‘ 2[0.079]  M3X0.5 ‘ 13 ‘ 2-M3X0.5
0.413] ‘ ‘ (supplied with plug) ~ "[0.512] ' Depth 5.5[0.217]
2-¢3H8*J014[40.1181173000%% A ,3[0.118]

Depth 3[0.118]

10[0.394]
@ P
5

1

& & ¢

i m i

5.5[0.217]
5.5 F
[0.217] 0.354
In the case of magnet and sensor rail installed
‘ G 9[0.354] 11.4[0.449] 2.1[0.083]
‘ ‘ T Locating pin: -P (P-MGA1)
a2 =
S R & g &7
o ® | 250098, |,  180.071] 2
E* $ $ $ $ | B’ o E g
& A - =3 ‘ ‘ =
r SR i T g
1t ! . 3 =21 &
A Do Dol |8 : 3
< -
Stroke A B C D E F G
5 481[1.890] 25[0.984] 4411.732] 16 [0.630] 54 [2.126] 35[1.378] 35[1.378]
10 48[1.890] 25[0.984] 44 [1.732] 16 [0.630] 54 [2.126] 35 [1.378] 35 [1.378]
15 53 [2.087] 30 [1.181] 49 [1.929] 211[0.827] 59 [2.323] 40 [1.575] 40 [1.575]




Dimensions of Bore Size ¢ 6 [0.236] mm [in.]

Web

@Side-mounted cylinder with buffer (right side)

CAD|
MGALGL6 X [Stroke|-R
3[0.118] A 2-M2X0.4 Depth 3[0.118] (for mounting sensor rail)
6.5[0.256] ‘ 2-M3X0.5 6.5[0.256]
supphedwnhpy/ /l—/—‘ ©
S
e e N
g%g ] 2-¢3.4[o 134]
~ 2 \ B 14 2-M2X0.4 Depth 2.50.098] (for mounting magnet)
= ‘ [0.551]
(9]
14[0.551] 4-M3X0.5 Depth 40.157]
-1
12[0.472 —
[0 ] ¢3+8.03[¢0.1181+8.0012] C § :
11.2[0.441] Depth 1.810.071] 22[0.866] D ©18  2-M3X05 6.5[0.256]
0.8[0.031] | || 7[0.276] 4[0.157] ®|S Connection port
S
& 5 NP PO || 88
=1 - ! 7 ™|
o R Bl Ry —
h S| o =) i —
= I|o AT ! i
S I ed od ~
‘“ . e
[+>) i L}
- — o) [
T T 1 S
2-M3X0.5 M3X0.5 12 \ E \ c_s‘ 10.5
Depth 6[0.236] "l0.512] (supplied with plug) [0.472] L [0.413
3[0.118] A 2-43H8* 8" [40.1181173900%5 ]
‘ Depth 3[0.118]
- A
L He e
S
L. .
T
| [HETR
=1 © & ©
9[0.354]
19[0.748] F 5.5[0.217]
In the case of magnet and sensor rail installed
24 11.4[0.449] 19[0.748] G ‘
[0.083] ‘ ‘
I A
3 T 8T 1]
2 LA &
o) ;W =
8 oD o ¢

Locating pin: -P (P-MGA1)

S| 250008, | 1071 I

Stroke | A B € D E F G 5 5
5 |48(1.890] |35 [1.378] 54 [2.126]| 16 [0.630] [54 [2.126] |35 [1.378] |35 [1.378] s ‘ ‘ S
10 |48[1.890]|35(1.378]|54 [2.126] 16 [0.630] |54 [2.126] 35 [1.378] [35 [1.378] ST @} &
15 |53[2.087]|40 [1.575]|59 [2.323] |21 [0.827] |59 [2.323] |40 [1.575] |40 [1.575] SO —

Remark: The buffer stroke of ¢ 6 [0.236] cylinder with buffer is a maximum of 4mm [0.157in.].



Dimensions of Bore Size ¢ 6 [0.236] mm [in.]

@Side-mounted cylinder with buffer (left side)

Web

CAD
MGALGL 6 X [Stroke|-L
2-M2X0.4 Depth 3[0.118] (for mounting sensor rail) A 3[0.118]
6.5[0.256]\| 2-M3X0.5 | |6.5[0.256]
) \& (supplied with plug) ‘
WO~y
A : i il
Sis—b) %ﬁﬁ
S Yo, W s
2-43.4[0.134] & | E,ﬂrv-.
— S
2-M2X0.4 Depth 2.5[0.098] (for mounting magnet) 14 B §
[0.551] =
[aV}
14[0.551]
o c 4-M3X0.5 Depth 4[0.157] 12[0.472]
go g D 22[0.866] ¢3+g-03[¢0_11g1+g-0012] 11.2[0.441]
6.5[0.256] 2-M3X0.5 ® % 4[0.157 Depth 1.8[0.071] 7[0.276] || | 0.8[0.031]
Connection port  — |~
Slc
SE[{ Do & 5 P
()l I i = =
= | i8] R5 & iy
— | sl Sl & i
i A m = @ KT g =
= Do Do S o =
T 3 = ¢
3] S ‘ ‘ >
= QLR w w -
® g | E |12 13
‘ "[0.472] > [0.512]
(supplied with plug) Depth 6[0.236]
2-43H8*314[40.11811+3:005% | A ,3[0.118]
Depth 3[0.118] ‘
S e
<t
(2]
® |
%L@ @ @ ]
Il Il
Hﬂ & 4 FH
| | | ]
Ty
A= | |
£ |
9[0.354]
5.5[0.217] F 19[0.748]
In the case of magnet and sensor rail installed
‘ G | 19[0.748] 11.4[0.449] 2.1[0.083]
¥ L
N~
(s}
T :
‘ B o
| [} —
E| Pe Do & & || @
& A 2
W+ ¥ &
4+ Da DA aail 0
‘ A DA o
Locating pin: -P (P-MGA1)
‘@| 250. 180071] &=
Stroke A B e D E F G = o009, 18007] =
e ©
5 [48(1.890]|35[1.378]|54 [2.126] 16 [0.630] [54 [2.126] [35 [1.378] [35 [1.378] S ‘ =
10 [48[1.890]|351.378]|54 [2.126] |16 [0.630] |54 [2.126] |35 [1.378] |35 [1.378] S — =
15 |53[2.087]|40[1575]|59 [2.323] |21 [0.827] |59 [2.323] |40 [1.575] |40 [1.575] % mig

Remark: The buffer stroke of ¢ 6 [0.236] cylinder with buffer is a maximum of 4mm [0.157in.].



Dimensions of Bore Size ¢ 8 [0.315] mm [in.]

Web

@Standard cylinder

CAD|
MGA[ 8
12[0.472] E -L:2-M3X0.5 Connection port
| (supplied with plug for -R)
T
i ¢m{} m@% =
4 ® ¥z
o
4-M3X0.5 Depth 5[0.197] A . (1[0.039))
$3°3%°[40.1181°3202] 120.472] B g— = 0.5[0.020]
Depth 2.8[0.110] =S b
14[0.551] 40157 | B|o, 5[0.197] . 8.5[0.335]
|00
I s
= c
| BR3P p@ it
h ol @ = w w8
(2] < o
| © [} ~ |
S| S S, |
R S =1 PV i !
/ B I %
2-M3X0.5 8[0.315] ’L ‘ 4-5[0.197] 4‘ 2-M3X0.5
Depth 5.5[0.217] ‘ [0.157] Depth 3[0.118]
12,5 .7 C 4-42.6[0.102]
[0.492] [0.276]
| D 14[0.551] 2-M2X0.4 Depth 2.5[0.098]
‘ (for mounting magnet, both sides)
S Lo
#HJ@ LM@? =@
ANAN =) usic\a
\ == =3
120472]  E "2-M2X0.4 Depth 3[0.118]
(for mounting sensor rail, both sides)
L S(0.118] F -R:2-M3X0.5 Connection port
In the case of magnet and sensor rail installed (supplied with plug for -L)
(Piping direction:-R) 9[0.354] G
0.9 1140.449] 9[0.354] H ‘ 550.217)] ,_15[0.591]
[0.035] \ \ \ -
oIg Ao &
o epth 2.5[0. ‘ ] e
© Ffe@ o0 | =
|
7 L A Wb = §
Fg A [ S g
— l
@ griod o ¢ o & :
4-M3X0.5 /% C $3G%[0.1181"]

In the case of magnet and sensor rail installed Depth 5.5[0.217] [0.276]

(Piping direction:-L)

Depth 2.5[0.098]

(%@( g o o9 4
7 L N
{x ) TP &P
|
nl +
¢ O o o Locating pin: -P (P-MGA1)
[ oo
2| 250008 10071
s ||
I —
Stroke A B C D E F & H
5 44 [1.732] 16 [0.630] 16 [0.630] 25[0.984] 16 [0.630] 29 [1.142] 351.378] 35[1.378]
10 44[1.732] 16 [0.630] 16 [0.630] 25[0.984] 16 [0.630] 29[1.142] 35 [1.378] 35[1.378]
15 54 [2.126] 26 [1.024] 26 [1.024] 35[1.378] 26 [1.024] 39 [1.535] 45[1.772] 45[1.772]
20 54 [2.126] 26 [1.024] 26 [1.024] 35[1.378] 26 [1.024] 39 [1.535] 45[1.772] 45[1.772]




Dimensions of Bore Size ¢ 8 [0.315] mm [in.]

@Extended side stroke adjusting cylinder @Cylinder with buffer c‘"A:
MGAP[ 8 MGAGL[ I8
19[0.748]+Stroke 4-M3X0.5 Depth 5[0.197]
710.276]| _ Stroke 10.5[0.413] A (1[0.039))
8.5[0.335] $379%[¢0.11813%%%] 22[0.866] B =) 0.5[0.020]
14[0.551] Depth 2.8[0.110] 40.157]|| |5 5[0.197] 8.5[0.335]
2o
gt o 9% o sls
g = S o b ils
Vay Fany ] — o> inpy R4 S co|l @ —
o—P S glg| 3 N 50 g
0 & Fal2 S ‘ N S
Fod) o) 55 @ D 5
a@" B—ieth o ¢ d
|
8[0.315] 2-M3X0.5 4-5[0.197) »iL
1357| Depth 6[0.236] 71 o Depth 30.T18] =
Width across flats 8[0.315] [0.492] [0.276] 4-42.6[0.102]
Width across flats 5.5[0.217] D 4[0.551] 2-M2X0.4 Depth 2.5[0.098]
- rs - Sy ) (for mounting magnet, both sides)
7}
He oy £ =
— ! Mm—H
= e Sy 2
o™~ o,
o & 9[0.354] &
=l O
3 o 19[0.748]
@Extended/retracted-side stroke @Extended side stroke adjusting cylinder with buffer
adjusting cylinder MGAPG[ 8
MGAEDs 4-M3X0.5 Depth 5[0.197]
$3'5%°($0.1181°3%0"2] A 19[0.748]+Stroke
1910.748]+ Stroke, (16.2[0.638]) Depth 2.8[0.110] 22(0.866] B 7[0.276] Stroke 10.5[0.413]
7[0.276] _ Stroke 16[0.630] 14[0.551] 4[0.157] 8.5[0.335]
sy -
| 50, i — ‘ -
N i ge g BN P 19l g
Fe® o0 Mg e D 1818 8 ‘ S ) gy 8
@ g \ g s|s| g i — % — S,
b =p S gEA -8 NI S NPTV N o~ &) 8
%,} = g ] = = T
E" $@ ﬁ@ B = 80.335] 1\ 2-M3X0.5 4-5[0.197] 3'89[0.1181'3%"2]
125 | Depth 6[0.236] 7 c Depth 2.8[0.110]
4-42.6[0.102
Width across flats 5.5[0.217]  M3X0.5 Length 15[0.591] [0-492] 5 1o 0.4 Depth 25[0.008) 102761 Hisé 0102]
Width across flats 1.5[0.059] Width across flats 8[0.315] (for mounting magnet, both sides) 1 14{0.551 * Width across flats 8[0.315]
Width across flats 5.5[0.217] % Width across flats 5.5[0.217)
4 4 = ~ | % b
o] N
THH Hog| - e | e Hoe| =98
MBS 9[0.354] ‘ x|
8l 8 19[0.748] 3| &
S| S e ISAR=
q| B | o
e v o0
@Extended/retracted-side stroke adjusting cylinder with buffer
Note: For dimensions not shown in the above, see p.625. MGAEG Da
4-M3X0.5 Depth 5[0.197]
$3°3%9[40.1181%72] A 19[0.748]+Stroke (16.2[0.638])
Depth 2.8[0.110] 22[0.866] B 7[0.2:76] Stroke 16[0.630]
14[0.551]  2[0.079] 4[0.157) 3[0.118) 8.5[0.335]
m N AT |
T = S N W?} wle 7
< | ™ ©
3 E[g" S = S s g
o|lo| o | [=RE=} j=A
o5 © | f 5 o= «
f S e R S ) &ﬂf -
39%[0.11814%"]
Bl0,335]))\ 2-M3X0.5 45[0.197] ‘ Depth 2.8[0.170]
12.5 | Depth 6[0.236] L7 c 4-$2.6[0.102]
0-492] 5 20,4 Depth 2.5[0.098] [0.276] . Width across flats 8[0.315]
(for mounting magnet, both sides) 14[0.551 3th across iats .50:217) Width across flats 5.50.217)
@y N
éé‘ I ~ & = ~
Stroke A B © D s ﬂ o Mo, P o5
5 54 [2.126]|16 [0.630](16 [0.630]|35 [1.378] o10.354] g = e
. =
10 54 [2.126]|16 [0.630]| 16 [0.630][35 [1.378] T e ‘ 85
fe—t=r” "= o, 5
15 64 [2.520]|26 [1.024]|26 [1.024]|45 [1.772] S &
2o
20 64 [2.520]|26 [1.024]|26 [1.024]|45 [1.772]

Remark: The buffer stroke of ¢ 8 [0.315] cylinder with buffer is a maximum of 4mm [0.157in.].



Dimensions of Bore Size ¢ 8 [0.315] mm [in.]

Web

@Side-mounted cylinder (right side)

CAD|
MGAL[]8 X [Stroke]-R
4[0.157] A
2-M2X0.4 Depth 3[0.118] (for mounting sensor rail)
8[0.315]] | | 2-M3X0.5 _ | 80.315]
‘ (supplied with plug) ‘ ‘ 5
\\» é 0 ™
S Eikd !—\@4 I —
= ‘ & 2-$4.5[0.177]
St =
= ‘ B 14[0.551] 2-M2X0.4 Depth 2.5[0.098] (for mounting magnet)
16[0.630] sl
(]
14[0.551] c
12.5[0.492]  4-M3X0.5 Depth 5[0.197] |12[0.472] D T
| 22
0.8[0.031] || ,8[0.315] $30%[¢0.1181'§°"2] | ,4[0.157] g;; 2-M3X0.5 7.5[0.295]
‘ Depth 2.8[0.110] = 3 Connection port
1 A NI VAR S 2is v
o & 5 BENTY | S8
xS g
g Lyl 8 3 LR | -
8_ NV =1 e !
= St S 8 "Ll e . &
8 A ] 2 o ¢ ¢ L)
b= i i N~ ©
@ ™ L g [SPRRs) ™T v
L A a Heraf I
— ©
2-M3X0.5 15 ‘ M3X0.5 1[0.039] E ‘ g_r{ 11 ‘
Depth 5.5[0.217] [0.591] = (supplied with plug) T ‘ [0.433]
4[0.157] A 2-$3H8"3"*[#0.118117G%%° ]
Depth 3[0.118]
{@ H—_
[\
NG
& @ @ Dl e
© © |
i L
T T Y
[THTH
[ HHA
5.5[0.217]
9 F 5.5[0.217]
0.354]
In the case of magnet and sensor rail installed
2.9 11.4[0.449] 9[0.354] G ‘
[0.114] \ | |
i
>
u)% = [ o1 Locating pin: -P (P-MGA1)
= ( $@T Ht 0 0 q -
= AN ! - g2
® N - & 2| 250008, | 180071 i
g | 5 s
& B et od ¢ s ||
1 Bl 3
\ \ Bt
o 5 «
< -
Stroke A B c D E F G
5 48 [1.890] 25 [0.984] 44[1.732] 16 [0.630] 56 [2.205] 35 [1.378] 35 [1.378]
10 48 [1.890] 25[0.984] 44[1.732] 16 [0.630] 56 [2.205] 35[1.378] 35[1.378]
15 58 [2.283] 35 [1.378] 54 [2.126] 26 [1.024] 66 [2.598] 45[1.772)] 45[1.772)]
20 58 [2.283] 35 [1.378] 54 [2.126] 26 [1.024] 66 [2.598] 45[1.772] 45[1.772]




Dimensions of Bore Size ¢ 8 [0.315] mm [in.]

Web

@Side-mounted cylinder (left side)

CAD
MGALL]8 X [Stroke]-L
A 4[0.157]
2-M2X0.4 Depth 3[0.118] (for mounting sensor rail)
8[0.315], \ 2-M3X0.5 | 8[0.315]
_ ‘ (supplied with plug) ‘
— I~
D2t — ‘ ]
ML S \ g qﬁﬁ
Sy ¥ - e
© ) @!—\ [ 1 %H‘ N
2-$4.5[0.177] > id
— o
5 =3
2-M2X0.4 Depth 2.5[0.098] (for mounting magnet) 14[0.551] B =
= 16[0.630]
[$)
c 14[0.551
£l D 12[0.472]] 4-M3X0.5Depth5[0.197]  12.5(0.492]
= b |
7.5[0.295] 2-M3X0.5 =l 4[0.157] $33%[$0.1181°5°02] 8[0.315] 0.8[0.031]
i =|® Depth 2.8[0.110
Connection port S| - p p [ ] -
| L8 | 4+ W OO - .
b b0 1] 8 7 2
i e o © /’iﬁ >
| S sl S Gl g
@ ik Ak 2N Jf 2 & -
2] o N e Do & R\ 3
— Al T T o
i I oS da®
- O ‘57'4'\) T T -
S I =
‘ 11 ST{ ‘ E ‘ 1[0.039]  M3X0.5 ‘ 15 2-M3X0.5
[0.433] ‘ ‘ (supplied with plug) ' [0.591] ' Depth 5.5[0.217]
2-$3H8*314[40.11811%5:0005% ] A 4[0.157]
Depth 3[0.118]
R i
’:r
o
gl & @ @ $
" 4 4
TP
Eimlll
ISH
‘ 5.5[0.217]
T
5.5[0.217] F 9
0.354
In the case of magnet and sensor rail installed
‘ G 9[0.354] 11.4[0.449] 2.9[0.114]
| | - T
N~
2 Locating pin: -P (P-MGA1)
[EE =] I 5
S Nl o _ =
¢ 9% Dol o £ &
s N @ ®| 250008 | 180071] 25
& ¥ o 2 ‘ o
o ®
T e bl ¥ 3 g
I a—
Stroke A B © D E F G
5 48 [1.890] 25[0.984] 44[1.732) 16 [0.630] 56 [2.205] 35 [1.378] 35 [1.378]
10 48 [1.890] 25[0.984] 44[1.732] 16 [0.630] 56 [2.205] 35 [1.378] 35 [1.378]
15 58 [2.283] 35[1.378] 54 [2.126] 26 [1.024] 66 [2.598] 45[1.772] 45[1.772)
20 58 [2.283] 35 [1.378] 54 [2.126] 26 [1.024] 66 [2.598] 45[1.772) 45[1.772)




Dimensions of Bore Size ¢ 8 [0.315] mm [in.]

Web

@Side-mounted cylinder with buffer (right side)

CAD|
MGALGL 8 X [Stroke|-R
4[0.157] A 2-M2X0.4 Depth 3[0.118]
(for mounting sensor rail)
8[0.315] 2-M3X0.5 8[0.315]
(supplied with plug) =
o
—S; o
B g g i
5 ) b =
= ] } & 2-44.5[0.177]
)
é B 14[0.551] 2-M2X0.4 Depth 2.5[0.098] (for mounting magnet)
16[0.630] @
14[0.551] 4-M3X0.5 Depth 5[0.197] c
12.5[0.492] $3*9%°[¢0.1181°3°"2] 22[0.866] D
Depth 2.8[0.110] s
0.8[0.031] 8[0.315] 4[0.157] Solz  2-M3X0.5 7.5[0.295]
© |3, Connection port
T @
o & |
o€t = D oD § LE (&
=T — — I % % R So|®
= |l | 8| ¢ 2 — °e ¥
3 el 9 = v
N Ei/ o S [=3
3 piaciy < im e el ‘ — —
= : j N 9 N
: i g 8
- T T 7% 9‘ 2
— ()
=
2-M3X0.5 15 M3X0.5 11 E S5 11
Depth 6[0.236] [0.591] (supplied with plug) [0.433] ‘ [0.433]
4[0.157] A 2-43H8*%"*[$0.11811*39°%%5 |
Depth 3[0.118]
& it —
j[: S
& @ @ D 73
=2
Il Il
- @ ©
In the case of magnet and sensor rail installed — ‘ ‘ T
T T Y
2.9 4[0. 19[0.748 R
o 11.4[0.449] [ 1 G }i
\ HE
Gl oo ||
. Tie ‘ 9[0 3L4]
2 ( q}% 0 | P oD q 203
=t N A . 19[0.748] F 5.5[0.217]
@@L B o b ¥

L5 | |

Locating pin: -P (P-MGA1)

2500098, , ,1.80.071)

Stroke A B C D E F G
5 48[1.890]| 35 [1.378]|54 [2.126]| 16 [0.630] |56 [2.205] |35 [1.378] |35 [1.378]
10 481.890]| 35 [1.378]|54 [2.126] |16 [0.630] |56 [2.205] |35 [1.378] |35 [1.378]
15 |58[2.283]|45[1.772](64 [2.520] |26 [1.024] |66 [2.598] |45 [1.772] |45 [1.772]
20  [58([2.283](45 [1.772]|64 [2.520] |26 [1.024] (66 [2.598] 45 [1.772] |45 [1.772]

|
B

Remark: The buffer stroke of ¢ 8 [0.315] cylinder with buffer is a maximum of 4mm [0.157in.].

$4h7 B0r2[$0.15748 Boooer]
$3:80%140.1181180%%]




Dimensions of Bore Size ¢ 8[0.315] mm [in.]

@Side-mounted cylinder with buffer (left side)

MGALG[ 18 X [Stroke|-L

Web

CAD

2-M2X0.4 Depth 3[0.118] A 4[0.157]
(for mounting sensor rail)
8[0.315] \| = 2-M3X0.5 8[0.315]
5 ‘ (supplied with plug)
5,
I i row -
o
@ $@!—\ !—\Q%ﬂal:l-u ~
2-44.5[0.177] Pl } 0|2
2940101771 = S,
2-M2X0.4 Depth 2.5[0.098] (for mounting magnet) 14[0.551] B S
® 16[0.630]
C 4-M3X0.5 Depth 5[0.197] 14[0.551
D 22[0.866] $3'9%°[$0.1181°3°"2] 12.5[0.492]
& = Depth 2.8[0.110]
7.5[0.295]  2-M3X0.5 &2 4[0.157] 8[0.315] 0.8[0.031]
Connection port & |S,
— |0
g o
= 2ls n
Y 25 [ 90 T~ T g
2 ®la - I [Ny
/ﬁﬂ o R 3 8 Al =
S s s & 2
@ I Db N N J| e & =
| N ‘ be o Y ® TR 3
ol T I | ¢
o = [ T
S 7B | T
S5 2
11 < ‘ E 11 M3X0.5 ‘ 15 2-M3X0.5
[0.433] ‘ [0.433] (supplied with plug) ‘ [0.591] Depth 6[0.236]
2-¢3H8*3014[40.11811+3:0005% | A 4[0.157)
Depth 3[0.118]
A @ @' @t
5 |
=)
S [P o
. & ©
PO
R n In the case of magnet and sensor rail installed
H | G 19[0.748] 11.4[0.449] 2.9
[
& 5o [0.114]
[ <
N~
| 5 ; JE ]
9[0.354 o,
[0.354] e ] 2
[}
5.5[0.217] F 19[0.748] E @% @Q -t @ J 3
S0 g
A Do hel | ©
Locating pin: -P (P-MGA1)
2| 250008, | 180071 &5
Stroke A B Cc D E F G 5 =
5 |48[1.890]|35 [1.378]]54 [2.126] |16 [0.630]|56 [2.205] |35 [1.378]|35 [1.378] < ‘ ‘ ‘ =
10  |48[1.890]|35 [1.378] 54 [2.126] |16 [0.630] 56 [2.205] |35 [1.378] |35 [1.378] 57@}75
15 |58[2.283]|45[1.772]|64 [2.520] |26 [1.024] |66 [2.598] |45 [1.772] [45 [1.772] & 3.
20  [58[2.283][451.772]|64 [2.520] |26 [1.024] |66 [2.598] |45 [1.772] [45 [1.772]

Remark : The buffer stroke of ¢ 8 [0.315] cylinder with buffer is a maximum of 4mm [0.157in.].



Dimensions of Bore Size ¢ 10 [0.394] mm [in.]

Web

@Standard cylinder

CAD|
MGA[ 10
12.5[0.492] E -L:2-M3X0.5 Connection port
(supplied with plug for -R)
o
. [s¢]
49 <¢ %
©
% &
4-M3X0.5 Depth 5[0.197] A . (1[0.039))
0.5[0.020
$3'8%[$0.1181°"]  N13[0.512] B & [ )
& 12
16[0.630] Depth 2.8[0.110] 40157 | =|F 5[0.197] 10.5[0.413]
|0
i
A ] AR AN S A
YT 1 I EN\IT W W o+ %5 o] T =
(o2} < © Fe o
S| < ®,0 @
L~ < ~ ; B ©
[ =1 I =)
@ © =) | ©
B B ey @) 7t © =
i = N N
\
2-M3X0.5 9[0.354] ‘ ‘ 4-6[0.236] 4[0.157] 2-M3X0.5
Depth 7[0.276] T Depth 3[0.118]
14.5 7[0.276] C 4-43.2[0.126]
[0.571] ‘
| D 14[0.551] 2-M2X0.4 Depth 2.5[0.098]
‘ = (for mounting magnet, both sides)
< o é#
L] ] .
,&}H{} LH{W = ]ﬁ
\ ] ~la
— N o
S S,
©  2-M2X0.4 Depth 3[0.118]
1250492 E (for mounting sensor rail, both sides)
3[0.118] ‘ F -R:2-M3X0.5 Connection port
In the case of magnet and sensor rail installed ‘ (supplied with plug for -L)
(Piping direction:-R) 11[0.433] G
2.9 11.4[0.449 11[0.433] H 1[0.039]
m [ ‘ ] f —‘ Z[i.2>76] 15[0.591]
7@ g 3+993[0.1181*3%°"2] Depth 2.5[0.098]
hT= [ [/ \
i ‘ ‘ 7
Bt &P O @ =0 =
| Ea (HE 5 R 2
N S 5| o S
| st S
i bl A 1
br o b D &
4-M3X0.7 ‘ 7 C $3'6%[$0.11814°"]
In the case of magnet and sensor rail installed

Depth 7[0.276]  [0.276] Depth 2.5[0.098]

(Piping direction:-L)

T % ¢
AAZER PR
I Pany
h ~ . .
; Locating pin: -P (P-MGA1)
Bl o oI 7
T ¥ ) % ey
[ T ‘S| 250008 |, 180071] ==
g z
— o
T <
= &
-
Stroke A B (o} D E F G H
5 47 [1.850] 16 [0.630] 16 [0.630] 26 [1.024] 16 [0.630] 29[1.142] 36 [1.417] 35[1.378]
10 47 [1.850] 16 [0.630] 16 [0.630] 26 [1.024] 16 [0.630] 29 [1.142] 36 [1.417] 35[1.378]
15 57 [2.244] 26 [1.024] 26 [1.024] 36 [1.417] 26 [1.024] 39 [1.535] 46 [1.811] 45[1.772]
20 57 [2.244] 26 [1.024] 26 [1.024] 36 [1.417] 26 [1.024] 39 [1.535] 46 [1.811] 45[1.772]
30 67 [2.638] 36 [1.417] 36 [1.417] 46 [1.811] 36 [1.417] 49 [1.929] 56 [2.205] 55 [2.165]




Dimensions of Bore Size ¢ 10 [0.394] mm [in.]

@Extended side stroke adjusting cylinder @Cylinder with buffer c%%
MGAP[_10 MGAG[ /10
4-M3X0.5 Depth 5[0.197]
20[0.787]+Stroke —_— A (110.038)
12.5[0.492 :
7[0.276] Stroke 10[ 5 4]1 . $38%9(40.1181°9%72] 23[0.906] B = § 0.5[0.020]
"—*‘ 16[0.630]  Depth 2.8[0.110] 40.157]|| =[5 5[0.197] 10.5
2| [0.413]
E»7 q}@ $‘@ @‘ ¢ ] \@ @ SE%_ A
—f — —| R Y T go| © P —i
= &) @ & [s|= S, i e
™ + | © o
—X —y - i 7 i —
9[0.3‘54] 2-M3X0.5 4-6[0.236] 2022,?;( 3?65.1181 *iL
Depth 6[0.236 .
Width across flts 10[0.394] [01 ;‘751 ; epth 6(0.236] 70276], |, C 4-43.2(0.126] [0.157]
Width across flats 7[0.276] D 14[0.551 2-M2X0.4 Depth 2.5[0.098]
(for mounting magnet, both sides)
T Ter| I =
o oo | =27 e 5
=t HﬁHJ$ e S
=8 ®
SN 10.5[0.413]
% @ 21[0.827]
@Extended/retracted-side stroke @Extended side stroke adjusting cylinder with buffer
adjusting cylinder MGAPG[ 110
MGAE|:I1 0 4-M3X0.5 Depth 5[0.197]
$33%[$0.11813%7] A 20[0.787]+Stroke
20[0.787]+Stroke 18.2[0.717)) Depth 2.8[0.110] 23[0.906] B 7[0.276] Stroke 12.5[0.492]
) - 16[0.630] 4[0.157) 10.5[0.413]
710.276])| _Stroke 18[0.709]
Width across flats
3[0.118 10.50.413] : | ‘
[—]—r¢ 15(0.059] — & — | X @ @ Il @i -
o | © | [
P ) AN gag £ N1 it o)
= Y b g 288 | o® TR q s
=P S % ‘ A RS | N 900 11819
Hr eb@ @\ 4 j s 9[0.354] 2-M3X0.5 4-60.236] Depth 2.800.170]
o 145 | Depth6[0.236]  7[0.276] | 4-43.2[0.126]
0.571
Width across flats 5.5[0.217] M3X0.5 Length 15[0.591] : 2]-M2><0.4 Depth 2.5[0.098] — Width across flats
Width across flats 1.5[0.059] Width across flats 10[0.394] (for mounting magnet, both sides) . D 14[0.551 ?j 10[0.394]
Width across flats 7[0.276] S, Width across flats
o 700.276]
= - = o ! r
w2 5
| ﬁﬁ &1 ﬂ} L}JM 7*?‘ 2|8 ﬂ*&w$ Lp% T
» [ =r—
5 g 10.5[0.413] RS
3 g 21[0‘.827] f g
5 @ ]
@Extended/retracted-side stroke adjusting cylinder with buffer
Note: For dimensions not shown in the above, see p.631.
MGAEG[ 10
4-M3X0.5 Depth 5[0.197]
$39%[40.11819%72] A 20[0.787]Stroke (18.2[0.717]
Depth 2.8[0.110] 23[0.906] B 7[0.276] Stroke 18[0.709]
16[0.630]  2[0.079] 4[0.157] 3[0.118] 10.50.413]
9@ o F YT RT
9y T NI [l 8
.| | S| = S, =)
& 2 | ] 2 S
1 e i N k}
9[0.354] 2-M3X0.5 4-6[0.236] 3%%[0.11813°" Depth 2.8[0.110]
145 | Depth 6[0.236] 7 c 4-43.2[0.126]
[0.571] [0.276] _
2-M2X0.4 Depth 2.5[0.098] Width across flats 5.5[0.217) Width across flats 10[0.394]
Stroke A B C D (for mounting magnet, both sides) D 14[0.551 Width across flats 7[0.276]
5 57 [2.244][ 16 [0.630] | 16 [0.630] | 36 [1.417] =)
pdl } = & = =
10 57 [2.244][ 16 [0.630] | 16 [0.630] | 36 [1.417] g M, T =Y 2
15 67 [2.638]|26 [1.024] | 26 [1.024]| 46 [1.811] ﬂ* o Tt T+ 1 5
20 67 [2.638]|26 [1.024] | 26 [1.024] |46 [1.811] 10.5[0.413] g8
30 77[3.031]|36 [1.417] | 36 [1.417]| 56 [2.205] 21[0.627] gl
| ©

Remark: The buffer stroke of ¢ 10 [0.394] cylinder with buffer is a maximum of 4mm [0.157in.].



Dimensions of Bore Size ¢ 10 [0.394] mm [in.]

@Side-mounted cylinder (right side)

MGAL[ 110 x[stroke|-R

Web

CAD)

4[0.157] A
2-M2X0.4 Depth 3(0.118] (for mounting sensor rail)
8[0.315] ,  2-M3X0.5 | ,8[0.315]
W (supplied with plug) _
B =
] Rl el g
,4&%& \@ @# N ST e
N [ 1 [ ]
@ \ o | 2-44.5[0.177]
O‘ >
5l o
- B 14[0.551 2-M2X0.4 Depth 2.5[0.098] (for mounting magnet
18[0.709] S 0.551] pth 2.5[0.098] ( g magnet)
(s}
16[0.630] c
4.5[0.571] 4-M3X0.5Depth5[0.197] {13[0.512] D —
S
0.8[0.031] || | 9[0.354] $3'6%°[$0.1181°3%"2] 4[0.157] |5 2:M3X05 8.5[0.335]
Depth 2.8[0.110] ®|% Connection port
i =|oi
| SEER AR N T Sls =
= o] DR Y | & &
. 3 S 4 | (][]
© N|e —S ‘ I
™ % % / o - = !
5 & 8 s N @@ F &
8 P 2 SN AN : J
I§ | ol & §
% ,,‘,,J L,jfg 7',:‘, m C’) C\l \_r»
R ‘ } — —o =) %7 ;
2-M3X0.5 /( 17 W\MSXO.S 3[0.118] ‘ E ‘ g 12 ‘
Depth 7[0.276] ' [0.669] = (supplied with plug) ‘ ‘ [0.472]
4[0.157] A 2-43H8* 3014 [40.11811+5:000%5 |

Depth 3[0.118]

i S
o @O -
S
M o+ s F%
. : :
YUY
[HE
T
\
70:276]
11 F 5.5[0.217]
[0.433]
In the case of magnet and sensor rail installed
4.9 11.4[0.449] 11[0.433] G ., 1[0.039]
[0.193] \ \
Locating pin: -P (P-MGA1)
B ==R=R=: T
= O @{9 & & &g
E‘:’_ [ 3 ¥ q 2| 250008 180071 55
5 I 4 = &
: o H g :
mE . (S e
O o o I —
! B e
Stroke A B C D E F G
5 49 [1.929] 26 [1.024] 47 [1.850] 16 [0.630] 57 [2.244] 36 [1.417] 35 [1.378]
10 49 [1.929] 26 [1.024] 47 [1.850] 16 [0.630] 57 [2.244] 36 [1.417] 35 [1.378]
15 59 [2.323] 36 [1.417] 57 [2.244] 26 [1.024] 67 [2.638] 46 [1.811] 45[1.772]
20 59 [2.323] 36[1.417] 57 [2.244] 26 [1.024] 67 [2.638] 46 [1.811] 45[1.772]
30 69 [2.717] 46 [1.811] 67 [2.638] 36 [1.417] 77 [3.031] 56 [2.205] 55 [2.165]




Dimensions of Bore Size ¢ 10 [0.394] mm [in.]

@Side-mounted cylinder (left side)

MGALL]10 X [Stroke]-L

Web

CAD

A 4[0.157]
2-M2X0.4 Depth 3[0.118] (for mounting sensor rail)
8[0.315], ‘ 2-M3X0.5 | 8[0.315]
= ‘ ‘ (supplied with plug) ‘
— n
[Te) ~—3
5 s T 7]
S, >
1P e 4 &%
450477 [ ] [ ] =
¢ [ ] L f} ] 0 ‘CE
D =2
2-M2X0.4 Depth 2.5[0.098] (for mounting magnet) 14[0.551] B pa
= 18[0.709]
(%)
c 16[0.630]
- D 18[0.512]) 4-M3X0.5 Depth 5[0.197]  |14.5[0.571]
g |9
8.5[0.335] 2-M3X0.5 = 4[0.157] $3'3%°[40.1181'§%"2] 9[0.354] || | 0.8[0.031]
Connection port 2 % Depth 2.8[0.110]
= Sie N & 1A 1
& A1 AT o =
I o, - < \ i % )
| ) o © o -
QJ t Do e+ L E YT mh 3
g 8 | 1 Q
<§ el B T
T 72 mi‘_ T T -
@ 9
12 * ‘ E ‘ 3[0.118]  M3X0.5 /( j\z-Msxo.s
[0.472] ! ‘ (supplied with plug) ' [0_669] ' Depth 7[0.276]
2-$3H8*3014[40.11811+5:00059 | A .4[0.157]
Depth3[0.118]
4 -
EI
b
o & @ @ D
I
Il Il
A : i
TP
b
Pl
\
‘7[0.’276]
5.5[0.217] F 11
[0.433]
In the case of magnet and sensor rail installed
1[0.039] | G 11[0.433] 11.4[0.449] 4.9[0.193]
E_ Locating pin: -P (P-MGA1)
[ s s | % =
o o 1g ° - &
4 ¢ T § § 25[0.098] | 1.80.071] 55
J A = = ®
== P 5 = 3
1 1 3 S I
i+ ! <3 &
I o< -
Stroke A B (¢} D E F G
5 49 [1.929] 26 [1.024] 47 [1.850] 16 [0.630] 57 [2.244] 36 [1.417] 35 [1.378]
10 49 [1.929] 26 [1.024] 47 [1.850] 16 [0.630] 57 [2.244] 36 [1.417] 35[1.378]
15 59 [2.323] 36 [1.417] 57 [2.244] 26 [1.024] 67 [2.638] 46 [1.811] 45[1.772]
20 59 [2.323] 36 [1.417] 57 [2.244] 26 [1.024] 67 [2.638] 46 [1.811] 45 [1.772]
30 69 [2.717] 46 [1.811] 67 [2.638] 36 [1.417] 77 [3.031] 56 [2.205] 55 [2.165]




Dimensions of Bore Size ¢ 10 [0.394] mm [in.]

Web

@Side-mounted cylinder with buffer (right side)

MGALG[]10 X [Stroke|-R

CAD)

2-M2X0.4 Depth 3[0.118]

4[0.157] A
(for mounting sensor rail)

8[0.315] 2-M3X0.5 8[0.315]
(supplied with plug)

4[‘0.1 57]
8
[0.315]

44.5[1.752]

&
=)
Le & _ov
I~ E0H T [ ]
o § 2-44.5[0.177]
v, 7 I {{ Nl bt At
Si——
w2
S, B 14[0.551] 2-M2X0.4 Depth 2.5[0.098]
18[0.709] @ (for mounting magnet)
16[0.630] c
4-M3X0.5
14.5[0.571] Depth 5[0.197] 23[0.906] D
¢3+803[¢01 1814-8.0012] .
0.8[0.031] | | | 9[0.354] Depth 2.8[0.110] 4[0.157] =y 8.5[0.335]
= 2-M3X0.5
@S, Connection port
! =i
%0 BT 1 &f &)
] + | %|%
s ] gy g | RS ¥
3 = 5
) Sl = =)
| ST 8 g o 3 = L
7 | s LBl ed e @
i S, D . _ i
74_‘ ﬂ% N i I D g § LT>
| | Pgl=e gt LT ]
- ©
S
2-M3X0.5 17 M3X0.5 13 E N 12
Depth 6[0.236] [0.669] (supplied with plug) [0.512] [0.472]
4[0.157] A 2-43H8*3%"[40.118117500%%% |
Depth 3[0.118]
R - B
@ @ T8
1B Pl e
Il Il
T
In the case of magnet and sensor rail installed
(Rl
4.9 11.4[0.449] 21[0.827] G 1 $
[0.193] ‘ [0.039] ‘ @‘ @‘ ||
10.5[0.413]
VY g e
73 == 21[0.827] F 5.5[0.217]
2 7 | |
(@@ sl H &P D q
% } ) A e
§ ) ¥ =
= B e e 7
Locating pin: -P (P-MGA1)
Stroke | A B c D E F G ‘2| 250008, |, 180071 ==
5 |49[1.929]|36[1.417]|57 [2.244]|16 [0.630] |57 [2.244] |36 [1.417] |35 [1.378] 5 ‘ =
10 [49[1.929]|36 [1.417]|57 [2.244] |16 [0.630] |57 [2.244] |36 [1.417] |35 [1.378] s s
15 |59[2.323] |46 [1.811]|67 [2.638] |26 [1.024] |67 [2.638] |46 [1.811] |45 [1.772] =21 HEE} &
20  [59[2.323]|46 [1.811]|67 [2.638] |26 [1.024] |67 [2.638] |46 [1.811] |45 [1.772] k1, Q.
30 |69 [2.717)|56 [2.205]| 77 [3.031]|36 [1.417] 77 [3.031] |56 [2.205] |55 [2.165]

Remark: The buffer stroke of ¢ 10 [0.394] cylinder with buffer is a maximum of 4mm [0.157in.].



Dimensions of Bore Size ¢ 10 [0.394] mm [in.]

Web

@Side-mounted cylinder with buffer (left side)

CAD
MGALG[]10 X [Stroke|-L
2:M2X0.4 Depth 3(0.118] A 4[0.157]
(for mounting sensor rail)
8[0.315]  2-M3X0.5 8[0.315]
p\ (supplied with plug)
©
o —S.
5l Y ‘ N ‘Q%F
o o+ N &M
© [ 1 1 HE
2-$4.5[0.177] S }
= 5
2-M2X0.4 Depth 2.5[0.098] 14]0.551] B s S
N (%) n
(for mounting magnet) 18[0.709]
c 4-M3X0.5 16[0.630]
Depth 5[0.197]
D 23[0.906] $3°999[40.1181°3%0°2) 14.5[0.571
8.5[0.335] 2M3X05 £ |5 40.157] Depth 2.8[0.110] 90.354] || | 0.8[0.031]
Connection port 2|+
|2,
-|©
s o
S SIS T D =1
\v A S o 7 =
N 3| R &3 ©
] sl o g & Al 8
© I dopo—H—F | —Bal B
I X ‘ DA = S, R~
[\ ! 1 N
o= T ] 3 BN
[<] O —
| &% S5, L T |
o © v
© =)
12 =~ E 13 M3X0.5 17 2-M3X0.5
[0.472] [0.512] (supplied with plug) [0.669] Depth 6[0.236]
2-$3H8*§%1[40.11811+5000%° A 4[0.157]
Depth 3[0.118]
= o &
0
Lq
o, 4
s @ @ @ %
Il Il
4 " . A
@ i @ In th f d | lled
fﬁ{ﬁ :ﬁ n the case of magnet and sensor rail installe
H ’ 11.4[0.449]
fuﬂ :‘ 1 G 21[0.827] A4[0.449] 49
@ & @ ] [0.039] [0.193]
| <
| i WY
@
10.5[0.413 o,
,[__], S| I i)
i i o
5.5[0.217] E 21[0.827] E @@ @@ 3 @Q } -
[Te)
S>— | =
’T & A w §
‘ i el | ¢
Locating pin: -P (P-MGA1)
Stroke | A B T D E F G < 250066 001
5 |49[1.929][36 [1.417]]57 [2.244][16 [0.630] [57 [2.244] [36 [1.417] 35 [1.378] s S0.0%], , , 1.80.071] =
utd ©
10 [49[1.929] |36 [1.417]|57 [2.244] |16 [0.630] [57 [2.244] |36 [1.417] [35 [1.378] s ‘ ‘ ‘ =
— o
15 59 [2.323] |46 [1.811]|67 [2.638] |26 [1.024] |67 [2.638] |46 [1.811] |45 [1.772] ST 781;
20  |59(2.323) |46 [1.811][67 [2.638] |26 [1.024] |67 [2.638] |46 [1.811] 45 [1.772] % HEE} 2
30 |69[2.717]]56 [2.205][ 77 [3.031]|36 [1.417) |77 [3.031] |56 [2.205] |55 [2.165]

Remark: The buffer stroke of ¢ 10 [0.394] cylinder with buffer is a maximum of 4mm [0.157in.].



Dimensions of Bore Size ¢ 12 [0.472] mm [in]]

@Standard cylinder Remark: For cylinder with magnet sensor rail, see p.638. | 2=
CAD|
MGA12
_22[0.866] | -L:2-M52<0.8 Connection port
‘ (supplied with plug for -R)
& Eyd I
el 16—
o B o S
[Te}
A
18[0.709] B ‘ — 1.5[0.059]
| : |z —
18[0.709]  2-M4X0.7 C N-M4X0.7 Depth7[0.276] 308 7[0.276], / 9.5[0.374]
Depth 7[0.276] K S. 2-M4X0.7
\ \ P Depth 4[0.157
7S S g P slg epth 4[0.157]
¥ ols o @ R 50197 P T §o§ Y e
<t
88 8¢ i Ea— g
ol = g s S
IR / N & @fﬁ 4 &
rY ML Bip il
|
10[0.394] | $4'8%[$0.1575'%"] 4-$4.2[0.165] 4-8[0.315] _GJ
165 | Depth3.300.130] 14 b [0.236]
[0.650] [0.551]
E (1.4[0.055])
F 14[0.551]
2-M2X0.4 Depth 2.5[0.098]
G 10 | 14 .| — (for mounting magnet, both sides)
394] [0551) 3 <
3-M3X0.5 Depth 3.5(0.138]  |-394] |[0. 3| 2
(both sides) g 2
NS
41—
_ = | O _o*D 0%
5 f <
2 204 ot =18
s |
& | 58 =
M4X0.7 Depth 4.5[0.177] 3-5[0-13‘8] 2-M2.5X0.45 Depth 3[0.118] S| g
(both sides) 2[0.079] ‘7[0.276] (for mounting sensor rail, both sides) E f
27[1.063] H -R:2-M53X0.8 Connection port
22[0.866] | (supplied with plug for -L)
11[0.433] J
7[0.276] 31[1.220]
’5 4+gv03 [0_1 575+g.ou12]
_ 5 Depth 2.5[0.098]
5 =)
51 q == —
ot © I 5% I
Al S 3
CH 8 R
LHT S =
Nt
4 i Y 24 Locating pin: -P (P-MGA2)
~
14 D —
[0.551] $4°3%[40.157573%0'2) 4-M5X0.8 ;é N &
Depth 2.5[0.098] Depth 6[0.236] g 018, L, 230001 =
1 :
= —
= — s
gL —3
Stroke A B € D E F G H [ J K N
10 69 [2.717] — 26 [1.024] | 25[0.984] | 67 [2.638]| 51[2.008] | 38 [1.496] | 16 [0.630] | 26 [1.024] | 58 [2.283] | 46 [1.811] 4
20 69 [2.717] - 26 [1.024] | 25[0.984] | 67 [2.638]| 51 [2.008] | 38 [1.496] | 16 [0.630] | 26 [1.024] | 58 [2.283] | 46 [1.811] 4
30 89 [3.504] - 46[1.811] | 45[1.772] | 87 [3.425]| 71[2.795] | 58 [2.283] | 36 [1.417] | 46 [1.811] | 78[3.071] | 66 [2.598] 4
40 89 [3.504] - 46[1.811] | 45[1.772] | 87 [3.425]| 71 [2.795] | 58 [2.283] | 36 [1.417] | 46 [1.811] | 78 [3.071] | 66 [2.598] 4
50 |109[4.291]| 66 [2.598] | 33 [1.299] | 65 [2.559] |107 [4.213]| 91[3.583] | 78 [3.071] | 56 [2.205] | 66 [2.598] | 98 [3.858] | 86 [3.386] 6
60 |109[4.291]| 66 [2.598] | 33 [1.299] | 65 [2.559] |107 [4.213]| 91 [3.583] | 78 [3.071] | 56 [2.205] | 66 [2.598] | 98 [3.858] | 86 [3.386] 6




Dimensions of Bore Size ¢ 12 [0.472] mm [in]]

@Cylinder with magnet sensor rail MGAS12 c%%
@Cylinder with shock absorber MGA[_]12-SS[ |

Piping direction: -R

JJer ] © i

0.5[0.020] 16.5[0.650] 23[0.906] K ) Magnet sensor rail 6[0.236]

(4[0.157))
) Depth 6[0.236]

‘ 2-M4Xx0.7
|
\

[L%?Ju
E
H

e oD ¢ D {5 _
— PN s Iy S

(5 P - g S o]

S ok s § A o 5

©@)| = O @ Z HE = S

L) ‘ 1 ‘ 1 — 3 3
@ 0l e, ! ‘ P — It
% = 3 ] L ui [(—I F
2 — = =
- i

13.1[0.516) M6<0.75 Shock absorber \ For strokes of 10, 30, and 50 © 13.1[0.516]
17.5 KSHA4X4-BD 790311] |93
[0.689] 25.5[1.004] Stroke (23.5[0.925]) [0.366]

Rubber stopper  (2.5[0.098]) | . 70276] | 3[0.118] 2[0.079] | 6[0.236]
21[0.827] ‘
2[0.079] .

m—j R @ @\u
M6X0.75 / A L‘J@‘q} LH;}@ ’T

fF

10.9
[0.429]

Metal stopper 2-M3X0.5 Depth 3[0.118] (Through thread) 2-M5X0.8 Connection port

20[0.787] Note: For locking the rubber stopper or metal stopper.
Should never be used for securing the shock absorber.

M6X0.75 / Piping direction: -L

o
£

==

N

4
& © ¢
&

0

Locating pin: -P (P-MGA2)

30.118] 230091] £

o

¢#5h7 $012[$40.19685 8047]
¢4 B272(60.1574838%%8]



Dimensions of Bore Size ¢ 12 [0.472] mm [in]]

@Cylinder with buffer Remark: For cylinder with magnet sensor rail, see p.640. | 2=
CAD)
MGAG12
_22[0.866] | -L:2-M5X0.8 Connection port

(supplied with plug for -R)

= ° -
el 6 REcamm
[3Y
| 4 oD ¢ o
[fo]
A
2-M4X0.7 33[1.299] B ‘ — 1.5[0.059]
| £l —
18[0.709] Depth 8[0.315] c N-M4X0.7 Depth 7[0276] | 5-/@  7[0.276] /9.5(0.374]
E S, ‘ 2-M4X0.7
e o 52 Depth 4[0.157]
| 7 e — %
CY—5 | o N ‘6/5[0197] CEL W 85 BN
gl 3 38 S — 2 8
| Q| @ Q| @ | ©
ol = o o o,
& 3 NE Vot & B 4 ol
a4 ML birs muihdl
|
10[0.394] $43%[40.1575'§%012] 4-$4.2[0.165] 4-8[0.315] 6
165 Depth 3.3[0.130] 14 D [0.236]
[0.650] [0.551]
E (1.4[0.055])
F 14[0.551] 2-M2X0.4 Depth 2.5[0.098]
G 10 | 14 [, _, (for mounting magnet, both sides)
[e0] [(e]
3-M3X0.5 Depth 3.5[0.138] (0:394] |[0.551] g| 3
(both sides) %’_ %
ol 2]
|
_ \‘ | Y Gf’@ 'l
= )
5 =0 T B S5
& o g/g| ©
M4X0.7 Depth 4.5[0.177] 3.5[0.138] | \ 2-M2.5X0.45 Depth 3[0.118] 218
(both sides) 2[0.079] ‘7[0.276‘3] (for mounting sensor rail, both sides) %_ '2—_'
‘1 & 1 1 _R12-M5X0.8 Connection port
27[1.063] H (supplied with plug for -L)
22[0.866] |
26[1.024] J
11.5[0.453] 31[1.220]
E 4+8.03 [0_ 1 575+g.oo12]
_ 5 Depth 2.5[0.098]
5 S,
51 " == =
=4 B & % T
] < [«2)
% | & Locating pin: -P (P-MGA2)
- H== 2 = -
> — = N o e =
8 O & D S| done, 230001 B
2f < £
« & i
[0.551] $48%°[40.15753°"2] 4-M5X0.8 5 %75*
Depth 2.5[0.098] Depth 6[0.236] % | %
-
Stroke A B G D E F G H [ J K N
10 84 [3.307] — 26 [1.024] | 25[0.984] | 82[3.228]| 66 [2.598]] 53 [2.087] | 16 [0.630] | 26 [1.024] | 58 [2.283] | 46 [1.811] 4
20 84 [3.307] — 26 [1.024] | 25[0.984] | 82[3.228]| 66 [2.598]| 53 [2.087] | 16[0.630] | 26 [1.024] | 58 [2.283] | 46 [1.811] 4
30 | 104 [4.094] — 46 [1.811] | 45[1.772] |102[4.016]| 86 [3.386]| 73 [2.874] | 36 [1.417] | 46 [1.811] | 78 [3.071] | 66 [2.598] 4
40 [104[4.094] - 46[1.811] | 45[1.772] [102[4.016]| 86[3.386]| 73 [2.874] | 36 [1.417] | 46 [1.811] | 78 [3.071] | 66 [2.598] 4
50 |124[4.882]| 66 [2.598] | 33 [1.299] | 65 [2.559] | 122 [4.803]|106 [4.173]| 93 [3.661] | 56 [2.205] | 66 [2.598] | 98 [3.858] | 86 [3.386] 6
60 |124[4.882]| 66 [2.598] | 33 [1.299] | 65 [2.559] |122 [4.803] | 106 [4.173]| 93 [3.661] | 56 [2.205] | 66 [2.598] | 98 [3.858] | 86 [3.386] 6

Remark: The buffer stroke of ¢ 12 [0.472] cylinder with buffer is a maximum of 6mm [0.236in.].



Dimensions of Bore Size ¢ 12 [0.472] mm [in]]

@Cylinder with buffer and magnet sensor rail MGAGS12

0.5[0.020] 16.5[0.650]

7

Web

CAD
@Cylinder with buffer and shock absorber MGAG[ [12-SSR
Piping direction: -R
e © © =t
| Imis==
F 14[0.551
g 38[1.496] ) K . Magnet sensor rail 6[0.23?]
2 ‘ J/ 2-M4X0.7
—° 4{0.157 -
| (4[0.157)) Depth 6[0.236] & M
‘ | | | ===
@ &5 6 D T H R
2N & o 3 8
[&M o} h e e S 5
@ 4= N A B
Q) o @ﬁi@ © | ‘@Lﬁ@ 7 wexo7s 2 4 Qe
| )%]_J .
JEI i ‘ ! 9 %E E%
~t9 —
- 5
10.9 |6.8[0.268] For strokes of 10, 30, and 50 / \ Shock absorber 13.1[0.516]
[0.429] KSHA4X4-BD 7.9 9.3 ‘
[0.311] [0.366]
(23.5[0.925))
2[0.079] | 6[0.236] i
—— 10 Ohi— _
| (]
:Mﬁ@ H{,@ﬁ} %@ =) g M6X0.75

2-M5X0.8 Connection port

M3X0.5 Depth 3[0.118] (Through thread)

Note: For locking the rubber stopper or metal stopper.
Should never be used for securing the shock absorber.

Piping direction: -L

|
& P

a==2

¢ © b

o O o

¢ D

.

|y

Metal stopper

20[0.787]

\ M6X0.75

Locating pin: -P (P-MGA2)

#5h7 3012[$0.19685 S00047]

3[0.118],

, 23[0.091]

| B

$82160.1574838

¢4

Remark: The buffer stroke of ¢ 12 [0.472] cylinder with buffer is a maximum of 6mm [0.236in.].



Dimensions of Bore Size ¢ 12 [0.472] mm [in]]

@Cylinder with end keep Remark: For cylinder with magnet sensor rail, see p.642. | 2=
CAD|
MGAK12
_22[0.866] | -L:2-M5X0.8 Connection port
‘ (supplied with plug for -R)
< et
ol e .
& G oo S
Cfg
A
18[0.709] B ‘ 18[0.709]
- 23[0.906]
‘1 8[0.709] 2-M4X0.7 C N-M4X0.7 Depth 7[0.276] [13[0.512] | 4.5[0.177] 19[0.748]
Depth 7[0.276] Opening for manual :
override (M3X0.5)
LAY ErIY ‘ Al
= @ = 5| @ R {¥5[o.197] LECEA g S
£ @ S| @ o @
=3 hat [SRE=X / S — o,
N < | (| [T - N
® e ) T v @ @ B 1| 5B S U @
I PHRD bips | b5 =
10 [
10[0.394] ¢4*8%[40.1575'3%"] 4-$4.2[0.165] 4-8[0.315] g:c_‘)
165 Depth 3.3[0.130] 14 D % §'
[0.650] [0.551]
E _(1.4[0.055)
F 14[0.551 2-M2X0.4 Depth 2.5[0.098]
G 10 14 %forénountmg magnet, both sides)
3-M3X0.5 Depth 3.5[0.138] [0.334) [0.551] 3 3
(both sides) % ,'i_’.
[aV) [s2]
il
B b | ¥ 0% 0%
51 | ST == g
()]
= T } E}{{ N wig
) o't o =
M4X0.7 Depth 4.5[0.177] 3.5[0.138] | \ 2-M2.5X0.45 Depth 3[0.118] 2| &
: i - i both i =1}
(both sides) 2[0.079]| | 7[0.276] (for mounting sensor rail, both sides) 3 g
27[1.063] H -R:2-M5X0.8 Connection port
22[0.866] | (supplied with plug for -L)
11[0.433] J
7[0.276] 31[1.220]
§ ’g‘ 449 [0.1 575+g.oo12]
g 5 Depth 2.5[0.098]
Y )
= T Pan)
_ ¢ X 2 -
[} 1 < o
S H g g
& LHD 2 5 Locating pin: -P (P-MGA2)
® — — QS g pin:
L1 E} K 24 T
) 2 T
g 14 b | i, L 23000 oo
o [ee)
w [0.851] p48°[$0.15758%°"%] \_4-M5X0.8 3 B
Depth 2.5[0.098] Depth 6[0.236] T -3
{t— 3
Stroke A B C D E F G H | J K N
10 87 [3.425] - 26[1.024] | 25[0.984] | 67 [2.638]| 51 [2.008] | 38 [1.496] | 16 [0.630] | 26 [1.024] | 76 [2.992] | 46 [1.811] 4
20 87 [3.425] — 26[1.024] | 25[0.984] | 67 [2.638]| 51 [2.008] | 38 [1.496] | 16 [0.630] | 26 [1.024] | 76 [2.992] | 46 [1.811] 4
30 [107[4.213] - 46[1.811] | 45[1.772] | 87 [3.425]| 71[2.795] | 58 [2.283] | 36 [1.417] | 46 [1.811] | 96 [3.780] | 66 [2.598] 4
40 [107[4.213] - 46[1.811] | 45[1.772] | 87 [3.425]| 71 [2.795] | 58 [2.283] | 36 [1.417] | 46 [1.811] | 96 [3.780] | 66 [2.598] 4
50 | 127[5.000]| 66 [2.598] | 33[1.299] | 65 [2.559] |107 [4.213]| 91 [3.583] | 78 [3.071] | 56 [2.205] | 66 [2.598] |116 [4.567] | 86 [3.386] 6
60 127 [5.000] | 66 [2.598] | 33 [1.299] | 65[2.559] |107 [4.213]| 91 [3.583] | 78 [3.071] | 56 [2.205] | 66 [2.598] | 116 [4.567] | 86 [3.386] 6




Dimensions of Bore Size ¢ 12 [0.472] mm [in]]

@Cylinder with end keep and magnet sensor rail MGAKS12
@Cylinder with end keep and shock absorber MGAK[_|12-SSF

Piping direction: -R

0.5[0.020] 16.5[0.650] 23[0.906] K ‘ Magnet sensor rail

T 1

—

Web

CAD

R
[FoRNY
Eg ‘ s E—.s %
I Fany P A
F = Y \t
P & R G @)
$@ i S )
— = — ; =
&+ = BN p
A s §= =
N
13.1[0.516] % M6X0.75 R Shock absorber \ For strokes of 10, 30, and 50
175 0 KSHA4X4-BD
[0.689]
25.5[1.004] Stroke
Rubber stopper

21[0.827]  (250.098]) 7l0276] | 3[0.118]

20.079]

? s ¢ [ ©
M6X0.75 LH@$ %@

Metal st .
923[05.70897%” M3X0.5 Depth 3[0.118] (Through thread) 2-M5X0.8 Connection port

Note: For locking the rubber stopper or metal stopper.
M62<0.75 %

i

10.9
[0.429

Should never be used for securing the shock absorber.

Piping direction: -L

e [ ]
D e @@@
o 6 o o
i oo

Locating pin: -P (P-MGA2)

3[0.118],

, 23[0.091]

¢‘5h7A8 012[$0.19685 8 00047

| B

§912(40.15748485%%)

¢4



Dimensions of Bore Size ¢ 12 [0.472] mm [in]]

22[0.866]

@Cylinder with buffer end keep Remark: For cylinder with magnet sensor rail, see p.644. é"y,:i%
MGAGK12
_22[0.866] | -L:2-M52X0.8 Connection port
‘ (supplied with plug for -R)
'
- o oS |
. J@Hj & - =
N
| & D o s
L
A
33[1.299] B ‘ 18[0.709] 23[0.906]
|
18[0.709]  2-M4X0.7 C N-M4X0.7 Depth 7[0.276] 1300512 | 4.5[0.177] 19[0.748]
‘ Depth 7[0.276] Opening for manual
B override (M3X0.5) .
Il LA A ‘ \
@@ 5 ¥ = N é s0.497] PR ’%w/ = 1
8 & 3 A o 3
T = g < / ~F = S,
< nl o 4 g f— A
@ ®»| | § N AR @ @ *}@: 308 I\ B
I MR oS ]
0 im
10[0.394 4*3%[40.1575*3012 -$4.2[0. ‘ ‘ - s|2
[ ] g °h[§3o133 1 4-$4.2[0.165] ‘ ‘48[0.315] gg_g
16.5 epth 3.3[0.130] 14 D |2
[0.650] [0.551]
E _(1.4[0.055))
F 14[0.551] 2-M2X0.4 Depth 2.5[0.098]
G 10 14 = (gr mounting magnet, both sides)
3-M3X0.5 Depth 3.5[0.138] [0.394) |[051] 3 2
(both sides) = =
Ay ™
vl
- L S 9O o
o - HHaAT ] )
5 =0 Oy ol °l§
o | \ o o =3
M4X0.7 Depth 4.5[0.177] 3.5[0.138] 2-M2.5X0.45 Depth 3[0.118] 2
(both sides) 2[0.079] 7[d-276] (for mounting sensor rail, both sides) % §
27[1.063] H -R:2-M5X0.8 Connection port
22[0.866] | (supplied with plug for -L)
26[1.024] J
11.5[0.453] 31[1.220]
3 5 4739[0.1575§%"?]
o
=) s Depth 2.5[0.098]
~ o,
[Te)
= T Pany
B R &
5 || — =
g ‘ 3 § Locating pin: -P (P-MGA2)
5 A= S5 -
= N e g —
D ® 2 B 30118, 230091 &5
@ g ks
2 14 D % )
~ [0.551] $4°9[40.157539012) 4-M5X0.8 O‘gfi :’%
Depth 2.5[0.098] Depth 6[0.236] = E=
Q! <
Stroke A B C D E F G H | J K N
10 [102[4.016] — 26[1.024] | 25[0.984] | 82[3.228]| 66 [2.598] | 53 [2.087] | 16 [0.630] | 26 [1.024] | 76 [2.992] | 46 [1.811] 4
20 |102[4.016] = 26 [1.024] | 25[0.984] | 82[3.228]| 66 [2.598] | 53 [2.087] | 16 [0.630] | 26 [1.024] | 76 [2.992] | 46 [1.811] 4
30 |122[4.803] - 46 [1.811] | 45[1.772] |102[4.016] | 86 [3.386] | 73[2.874] | 36 [1.417] | 46 [1.811] | 96 [3.780] | 66 [2.598] 4
40 |122[4.803] — 46 [1.811] | 45[1.772] |102[4.016] | 86 [3.386] | 73 [2.874] | 36 [1.417] | 46 [1.811] | 96 [3.780] | 66 [2.598] 4
50 [142[5.591]| 66 [2.598] | 33 [1.299] | 65 [2.559] |122 [4.803] | 106 [4.173] | 93 [3.661] | 56 [2.205] | 66 [2.598] | 116 [4.567] | 8 6[3.386] 6
60 142 [5.591] | 66 [2.598] | 33 [1.299] | 65[2.559] | 122 [4.803]| 106 [4.173]| 93 [3.661] | 56 [2.205] | 66 [2.598] | 116 [4.567] | 86 [3.386] 6

Remark: The buffer stroke of ¢ 12 [0.472] cylinder with buffer is a maximum of 6mm [0.236in.].



Dimensions of Bore Size ¢ 12 [0.472] mm [in]]

@Cylinder with buffer end keep and magnet sensor rail

0.5[0.020] 16.5[0.650]

MGAGKS12

Piping direction: -R

&

38[1.496]

e

Magnet sensor rail

)4

P |

o O o

1
D : €

—
p

el

¢ _¢*0 o)
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T el Po.

RESS

2-M5X0.8 Connection port

Piping direction: -L

¢ ¢
pany yany
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e ¢
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¢ D
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Locating pin: -P (P-MGA2)

3[0.118] | ,2.3[0.091]

g

¢‘5h7gmz[¢0.1 9685 800047]
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§892140.15748
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Remark: The buffer stroke of ¢ 12 [0.472] cylinder with buffer is a maximum of 6mm [0.236in.].



Dimensions of Bore Size ¢ 16 [0.630] mm [in.]

@Standard cylinder MGA16

Remark: For cylinder with magnet sensor rail, see p.646.

Web
A

CAD)

/23[0.906] | -L:2-M5X0.8 Connection port
(supplied with plug for -R)
] @ odd 1 |
Lo 9 g
& 9 o
©
A
18[0.709] B i & 2.5[0.098]
23[0.906] 2-M4X0.7 c N-M4X0.7 Depth 85[0.335] | So|F 8.5[0.335] /12[0.472]
‘ Depth 8[0.315] E S, ‘ 2-M5X0.8
20~ Depth 4[0.157
V7 mrOn 7 5|2 P aloTe7]
Dl ~R 5[0.197] eg h
N | 818 RIE T e S
—|w N = i
NVARE = v =
A SRS ™| N & PN H N
% D @ s Y]
13[0.512] $4'8%[40.1575'§%"2] 4-$4.2]0.165] 4-8[0.315] 8
215 Depth 3.7[0.146] 16 D [0.315]
[0.846] [0.630]
E (1.4[0.055])
F 14[0.551] 3-M4X0.7 Depth 5[0.197] (both sides)
G 10 14 2-M2X0.4 Depth 2.5[0.098]
[0.394] |[0.551] (for mounting magnet, both sides)
— S g
=) © DO € SFety
T N T =
—- T e L
a3 LD P NefEl
M5X0.8 Depth 5[0.197] (both sides) 4.5[0.177] 2-M2.5X0.45 Depth 3(0.118]\ % | &
2[0.079] 9[0,‘354] (for mounting sensor rail, both sides) -R:2-M520.8 Connection port
29[1‘.142] H (supplied with plug for -L)
23[0.906] I
12[0.472] J
8[0.315] 31[1.220]
E 4+8.03 [0 1 575 +8.0012]
= S, Depth 2.5[0.098]
> — =
S I D
s g8
T Q| @
q| Y
[H] =g
— L ™| ®
o P
5t O R R
ot
N 16 D
[0.630] $4'3%°[40.1575°3°"] '\ 4-M5X0.8
Depth 2.5[0.098] Depth 9[0.354
PIO0-3341 ) cating pin: P (P-MGA2)
S| done, | 230001 B
S 2
S 5
= -
~ P )
5 o)
IS -
[l X
Stroke A B © D E F G H I J K N
10 72 [2.835] - 28[1.102] | 25[0.984] | 70[2.756]| 54 [2.126] |40.5 [1.594]| 16 [0.630] | 27 [1.063] | 60 [2.362] | 46 [1.811] 4
20 72 [2.835] = 28[1.102] | 25[0.984] | 70[2.756]| 54 [2.126] |40.5[1.594]| 16 [0.630] | 27 [1.063] | 60 [2.362]| 46 [1.811] 4
30 92 [3.622] - 48[1.890] | 45[1.772] | 90[3.543]| 74 [2.913] |60.5 [2.382]| 36 [1.417] | 47 [1.850] | 80 [3.150]| 66 [2.598] 4
40 92 [3.622] — 48[1.890] | 45[1.772] | 90[3.543]| 74 [2.913] |60.5 [2.382]| 36 [1.417] | 47 [1.850] | 80 [3.150]| 66 [2.598] 4
50 [112[4.409]| 68 [2.677] | 34 [1.339] | 65 [2.559] | 110 [4.331]| 94 [3.701] |80.5[3.169]| 56 [2.205] | 67 [2.638] | 100 [3.937] | 86 [3.386] 6
60 [112[4.409]| 68 [2.677] | 34 [1.339] | 65[2.559] | 110 [4.331]| 94 [3.701] |80.5[3.169]| 56 [2.205] | 67 [2.638] | 100 [3.937] | 86 [3.386] 6




Dimensions of Bore Size ¢ 16 [0.630] mm [in.]

Web

@Cylinder with magnet sensor rail MGAS16
@Cylinder with shock absorber MGA[_116-SS[ |

CAD

Piping direction: -R

: el == k)
i
1.5[0.059] 16.5[0.650] 26[1.024] K . Magnet sensor rail
¥ J@-WD 2-M4X0.7
OB gl || SwneodE)
*@ D ¥

o © &
R
28[1.102]

©

|
|

o)
== E

16.5[0.650] M8X0.75 Shock absorber \ For strokes of 10, 30, and 50 16.5[0.650]
22[0.866] KSHASXS-E 115 10.5[0.413]

[0.453]

[0.551]
-
T
Eg ($8.5[0.335])
14]0.551]

[0.394]

Rubb 26[1.024] Stroke
ubber stopper
21[0.827] (1{0.039)) | 90.354] | 2[0.079] 2[0.079]

2[0.079] - @ @
:T =, K 1
M8X0.75 ; i LH@ + ﬂ@

5
Te}
|| =}
Mgga[:)s;%gper 2-M3X0.5 Depth 3[0.118] (Through thread) 2-M5X0.8 Connection port
Note: For locking the rubber stopper or metal stopper.
Should never be used for securing the shock absorber.

M8X0.75 ;

= ==
& o © )
D 1

¢ o 9
o O ©

@ &

[ i g s

Locating pin: -P (P-MGA2)

30.118] | 2.3[0.001]

o

¢5h7 8012[$0.19685 80047
$438%1$0.15748 555%]



Dimensions of Bore Size ¢ 16 [0.630] mm [in.]

@Cylinder with buffer Remark: For cylinder with magnet sensor rail, see p.648. | 2=
CAD|
MGAG16
23[0.906] | -L:2-M5X0.8 Connection port
‘ (supplied with plug for -R)
— - Py
I =% g
| & 5% o
©
A
32[1.260] B ‘ o 2.5[0.098]
1 5 |©o —
123[0.906]  2-M4X0.7 c N-M4X0.7 Depth 8.5[0.335] ;o§ 8.5[0.335] /12[0.472]
Depth 8[0.315] E % 2-M5X0.8
2|~ Depth 4[0.157]
) S 5/ P
b - w4 5[0.197] ; IR h =
eI e < g
58 = ¥ =
e T 20 & /b AN -
W oD @ sl N
13[0.512] $43%[40.1575'§%012] 4-44.2[0.165] 4-8[0.315] EJ
215 Depth 3.7[0.146] 16 D [0.315]
[0.846] [0.630]
E (1.4[0.055])
F 14[0.551] 3-M4X0.7 Depth 5[0.197] (both sides)
G 10 14 2-M2X0.4 Depth 2.5[0.098]
[0.394] |[0.551] (for mounting magnet, both sides)
— Sterg
=y | © OD Oh—Siot g
m—‘ I I s —_
S T 5= - T
S| P4 VAN =R °]8
© | | | F= B =
M53X0.8 Depth 5[0.197] (both sides) 4.5[0.177] 2-M2.5X0.45 Depth 3[0.118] 28
2[0.079] | 9[0.1354] (for mounting sensor rail, both sides) -R:2-M5X0.8 Connection port
29[{ 142] H (supplied with plug for -L)
23[0.906] | |
26[1.024] J
12[0.472] 31[1.220]
5| | _48%[0.1575:3°"]
5 S Depth 2.5[0.098]
St - =
= RE: @
l -
- [HF g8
— [NANSe)
| W
H= =5
. — 1 ™| ®
[ A
51 L © ® R Locating pin: -P (P-MGA2)
S,
a 16 D T
[0.630] $4'8%[40.1575*3 %\ 4-M5X0.8 =§ 3[0.18] , 2.3[0.091] gé
Depth 2.5[0.098] Depth 9[0.354] 8 ‘ ‘ S
S 5
sy -
st — s
=
{t— X
Stroke A B c D E F G H I J K N
10 86 [3.386] — 28[1.102] | 25[0.984] | 84[3.307]| 68[2.677]|54.5[2.146] 16 [0.630] | 27 [1.063] | 60 [2.362]| 46 [1.811] 4
20 86 [3.386] = 28[1.102] | 25[0.984] | 84[3.307]| 68[2.677]|54.5[2.146]| 16 [0.630] | 27 [1.063] | 60 [2.362] | 46 [1.811] 4
30 106 [4.173] — 48[1.890] | 45[1.772] |104 [4.094]| 88 [3.465]|74.5[2.933]| 36 [1.417] | 47 [1.850] | 80 [3.150]| 66 [2.598] 4
40 |106[4.173] = 481[1.890] | 45[1.772] | 104 [4.094]| 88[3.465]|74.5[2.933]| 36 [1.417] | 47 [1.850] | 80 [3.150]| 66 [2.598] 4
50 126 [4.961] | 68 [2.677] | 34 [1.339] | 65[2.559] | 124 [4.882]| 108 [4.252] |94.5 [3.720]| 56 [2.205] | 67 [2.638] | 100 [3.937]| 86 [3.386] 6
60 |126[4.961]| 68[2.677] | 34 [1.339] | 65 [2.559] | 124 [4.882] | 108 [4.252] |94.5 [3.720]| 56 [2.205] | 67 [2.638] | 100 [3.937] | 86 [3.386] 6

Remark: The buffer stroke of ¢ 16 [0.630] cylinder with buffer is a maximum of 6mm [0.236in.].



Dimensions of Bore Size ¢ 16 [0.630] mm [in.]

@Cylinder with buffer and magnet sensor rail MGAGS16 k=%
@Cylinder with buffer and shock absorber MGAG[_]16-SSR
Piping direction: -R
e s
‘ I
18[0.709]
1.5[0.059] 16.5[0.650] 40[1.575] Magnet sensor rail 8[0.§1_51
T /(60197 2-M4X0.7
Lo.Iv\ Depth 8[0.315
‘VQ% i ; - : [m =] :‘ ‘ epth 8 ] %ﬂ
*® oD o &4 1 R
N
L N A 2
P S =
[°e]
| N
0 | |eap o e fBmen Lo
s § ! :"57 g =} g
i T i Tl =8
13.5 |9[0.354] For strokes of 10, 30, and 50 Shock absorber | 16.5[0.650]
[0.531] KSHA5X5-E 11.5 10.5[0.413]
[0.453]
(24[0.945])
2[0.079] |8[0.315] R“gﬁ’fggg’;}pe’
H‘!_‘1 : ‘ @‘ ‘ 1 F
e e P g weon
== ] 1=
2-M5X0.8 Connection port Mgtglo%%%per

M3X0.5 Depth 3[0.118] (Through thread)

Note: For locking the rubber stopper or metal stopper.
Should never be used for securing the shock absorber.

Piping direction: -L

—

2

& o &

G

& © o

&

$@73*
a 1

T
1
+
+

g

]

J

M8X0.75 /

Locating pin: -P (P-MGA2)

=| o118, | 230001 £
g %
S 5
s =
~ 4 o
b3 s
= % &
gL T

Remark: The buffer stroke of ¢ 16 [0.630] cylinder with buffer is a maximum of 6mm [0.236in.].



Dimensions of Bore Size ¢ 16 [0.630] mm [in.]

@Cylinder with end keep Remark: For cylinder with magnet sensor rail, see p.650. | 2=
CAD|
MGAK16
23[0.906] | -L:2-M5X0.8 Connection port
‘ (supplied with plug for -R)
] o P _
i Ees - :
[aV]
© 0% 9% S
Cm ©
A
2-M4X0.7 18[0.709] B ‘ 18[0.709] 26(1.024]
"Manth aln 2151 1
23[0.906] Depth 8[0.315] c N-M4X0.7 Depth 85(0.335], 13 | 4.5[0.177] 22[0.866]
[‘—’ H[0.512] Opening for manual
override (M3X0.5)
LAY !
[ w@ o € ﬁfﬁ@ JJ;J\ {@
5 )— w @ sl 5[0.197] ﬁ@/ ol
S (rAN B 5|2 T " g
N gg == /" T = S
) & i & /A 7 ﬁi R «
AT D @ 15DY oS 1.
|~
13[0.512] $45%[40.15755%"2) 4-$4.2[0.165] 4-8[0.315] S|
, —_ c
215 Depth 3.7[0.146] 16 D go ‘%
[0.846] [0.630] o
E (1.4[0.055))
F 14[0.551] 3-M4X0.7 Depth 5[0.197] (both sides)
G 10 |14 2-M2X0.4 Depth 2.5[0.098]
0304 [0551] (for mounting magnet, both sides)
7 = <
& Slorg
o~ © QD4 O
8 WS T i
5 ad IS Shilt
S ] R > st8r—e
M5X0.8 Depth 5[0.197] (both sides) 4.5[0.177] |\ 2-M2.5X0.45 Depth 3[0.118] 2&
2[0.079] 9[0.554] (for mounting sensor rail, both sides) -R:2-M5X0.8 Connection port
29[1‘_142] H (supplied with plug for -L)
23[0.906] |
12]0.472] J
8[0.315] 31[1.220]
,c\'—’ 4+8,03 [0 1 575+8.00\2]
S| |11 Depth 2.5[0.098]
0
BN ay
2 T —® [ 5
o S Sk
e :%I Ik
5 H Sk
Jany
9 ®) R
2 16 D Locating pin: -P (P-MGA2)
=) [0.630] $475%°[¢0.1575*3C™2]\_4-M53X0.8 =
Depth 2.5[0.098] Depth 9[0.354] g &z
o | 30118, , 23(0.091] £2
g g
S 5
& e
g "
- g &
gL — 3
Stroke A B G D E F G H [ J K N
10 90 [3.543] — 28[1.102] | 25[0.984] | 70 [2.756]| 54 [2.126] |40.5 [1.594]| 16 [0.630] | 27 [1.063] | 78 [3.071]] 46 [1.811] 4
20 90 [3.543] - 281[1.102] | 25[0.984] | 70 [2.756] | 54 [2.126] |40.5 [1.594]| 16 [0.630] | 27 [1.063] | 78[3.071]| 46 [1.811] 4
30 [110[4.331] - 481[1.890] | 45[1.772] | 90 [3.543]| 74 [2.913] |60.5 [2.382]| 36 [1.417] | 47 [1.850] | 98 [3.858]| 66 [2.598] 4
40 [110[4.331] - 48[1.890] | 45[1.772] | 90 [3.543]| 74 [2.913] |60.5 [2.382]| 36 [1.417] | 47 [1.850] | 98 [3.858]| 66 [2.598] 4
50 |130[5.118]| 68 [2.677] | 34 [1.339] | 65 [2.559] |110 [4.331]| 94 [3.701] |80.5 [3.169]| 56 [2.205] | 67 [2.638] | 118 [4.646] | 86 [3.386] 6
60 |130[5.118]| 68 [2.677] | 34 [1.339] | 65[2.559] |110 [4.331] | 94 [3.701] |80.5 [3.169]| 56 [2.205] | 67 [2.638] | 118 [4.646] | 86 [3.386] 6




Dimensions of Bore Size ¢ 16 [0.630] mm [in.]

@Cylinder with end keep and magnet sensor rail MGAKS16 =y

@Cylinder with end keep and shock absorber

1.5[0.059] 16.5[0.650]

&

374]

[0

@
°®)

[0.276]

-
14
[0.551]

16.5[0.650]
22[0.866]

Rubber stopper
21[0.827]

M8Xx0.75 ;

Metal stopper
20[0.787]

M8X0.75;

CAD

MGAKL]16-SSF

Piping direction: -R

©

oS

26[1.024]

K ‘ Magnet sensor rail

‘ﬁﬁ—:l—fﬁ
S5 |

© %@ & )
Fany N P
P S ¥
| H ! J—
1 L
M8X0.75 Shock absorber \For strokes of 10, 30, and 50
KSHA5X5-E
26[1.024] Stroke
(1[0.039])| 9[0.354] | 2[0.079]
2[0.079] [
H: 1
e 5% O
e == 2lg
Do +Q o3
M3X0.5 Depth 3[0.118] (Through thread) 2-M52X0.8 Connection port
Note: For locking the rubber stopper or metal stopper.
Should never be used for securing the shock absorber.
Piping direction: -L
e |
L_H=L7
D e ¢ O |
P pan &
N2 = %
b @ * D7
i S
Locating pin: -P (P-MGA2)
S| 30118, 230091 St
g 5
D N
LT .
Sy -
~ i o
1y =
i B¢
gt—— — %



Dimensions of Bore Size ¢ 16 [0.630] mm [in.]

@Cylinder with buffer end keep MGAGK16

Remark: For cylinder with magnet sensor rail, see p.652. | 2=\

CAD)

23[0.906] | -L:2-M52<0.8 Connection port

(supplied with plug for -R)

- 4o Py -
- el =
| & 6% S
3 ©
A
32[1.260] B ‘ 18[0.709] 26[1.024]
1
23[0.906]  2-M4X0.7 c N-M4X0.7 Depth 8.5(0.335]| 13 | 4.5[0.177] 22[0.866]
‘ Depth 8[0.315] [0.512] Opening for manual
7 = : ‘ override (M3X0.5)
v @ R {{5[0 197 PO 5 {@
~ — Y ol : i o
2 )f ~ B i — 2 g
— — —| ~ A% :
=N 4 s EE W = S
N @ o & N &g N
A oD ¢ ) 7 3 1L©
I~
13[0.512] $4'3%[$0.1575°3°2] 4-$4.2[0.165] 4-8[0.315] Py
215 Depth 3.7[0.146] 16 D 8 ‘%
[0.846] [0.630] [4fa)
E (1.4[0.055])
F 14[0.551] 3-M4X0.7 Depth 5[0.197] (both sides)
G 10 | 14 2-M2X0.4 Depth 2.5[0.098]
[0.394] [[0.551] (for mounting magnet, both sides)
a5t e
- | O Gl < Siotd
Ire] | n - e
S T 5= - — 3
S T =P 9% ™™ ti;%,ﬂg’-
© L] ! stst =
M53X0.8 Depth 5[0.197] (both sides) 4.5[0.177] 2-M2.5X0.45 Depth 3[0.118] % &
2[0.079] 9[011354] (for mounting sensor rail, both sides) -R:2-M5X0.8 Connection port
29[{_142] H (supplied with plug for -L)
23[0.906] |
26[1.024] J
12[0.472] | 31[1.220]
'g 4+8.03 [O 1 575+8.0012]
S| T Depth 2.5[0.098]
n
A~ T oy
. e [ &
o 2 —— o' ©
| = 32
5] J‘:f =k
Pany
_ O R =4 Locating pin: -P (P-MGA2)
2 16 D T
S [0.630] 4890.15758°2] \_4-M5X0.8 G| 01e, 230001 B
Depth 2.5[0.098] Depth 9[0.354] 3 ‘ ‘ &
S 5
> -
N P )
=) o
(-
gt L —3
Stroke A B C D E F G H [ J K N
10 | 104 [4.094] — 28[1.102] | 25[0.984] | 84 [3.307] 68 [2.677] |54.5 [2.146]] 16 [0.630] | 27 [1.063] | 78[3.071]] 46 [1.811] 4
20  |104[4.094] — 28[1.102] | 25[0.984] | 84[3.307]| 68 [2.677] |54.5 [2.146] 16 [0.630] | 27 [1.063] | 78[3.071]| 46 [1.811] 4
30 [124[4.882] - 48[1.890] | 45 [1.772] | 104 [4.094] | 88 [3.465] |74.5 [2.933]| 36 [1.417] | 47 [1.850] | 98[3.858]| 66 [2.598] 4
40 [124[4.882] - 48[1.890] | 45 [1.772] 104 [4.094] | 88 [3.465] |74.5 [2.933]| 36 [1.417] | 47 [1.850] | 98 [3.858]| 66 [2.598] 4
50 |144[5.669]| 68 [2.677] | 34 [1.339] | 65 [2.559] |124 [4.882]|108 [4.252] |94.5 [3.720]| 56 [2.205] | 67 [2.638] |118 [4.646] | 86 [3.386] 6
60 |144[5.669]| 68[2.677] | 34 [1.339] | 65 [2.559] |124 [4.882]|108 [4.252] |94.5 [3.720]| 56 [2.205] | 67 [2.638] |118 [4.646] | 86 [3.386] 6

Remark: The buffer stroke of ¢ 16 [0.630] cylinder with buffer is a maximum of 6mm [0.236in.].



Dimensions of Bore Size ¢ 16 [0.630] mm [in.]

@Cylinder with buffer end keep and magnet sensor rail MGAGKS16 =N

1.5[0.059] 16.5[0.650]

Ty
* Q)
|

374]

0

*@

Piping direction: -R

I S S ©

I [
‘ \FE
40[1.575] ‘ K - Magnet sensor rail
l g m
oD o SD |
¢ & ¢
SAD ¢ el %@J

| O Su Dol

2-M5X0.8 Connection port

Piping direction: -L

o T o &

Van

N

: »
s 0 @ @@f@J
|

|5 Sy |

Locating pin: -P (P-MGA2)

30.118] | 2.30.091]

Remark: The buffer stroke of ¢ 16 [0.630] cylinder with buffer is a maximum of 6mm [0.236in.].
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Dimensions of Bore Size ¢ 20 [0.787] mm [in.]

@Standard cylinder Remark: For cylinder with magnet sensor rail, see p.654. | 2=
CAD|
MGA20
26[1.024] | -L:2-M5X0.8 Connection port
‘ (supplied with plug for -R)
n|E an
s = 2
$ 6] S
A
2-M5X0.8 21[0.827] B ‘ l 3[0.118]
_28[1.102] _/ Depth 9[0.354] c N-M5X0.8 Depth 1010.394) | 5o/ 10[0.394] /15[0.591]
‘ ‘ olg 2-M5X0.8
‘ ‘ 0 |q Depth 5[0.197]
&0 < &5 18k ,
O < 0197 S H a5
S == = = 5[0.197 sl @ >
S| S =S T |0 2
AN 188 5|8 T 2
N 7 S
Y Y N e |
16[0.630]| $43%[¢0.1575'3%°"2] 4-45.2[0.205] 4-9.4[0.370] 10
26[1.024] Depth 4.2[0.165] 19 D [0.394]
[0.748]
E 14[0(;;[]0'055]) 3-M4X0.7 Depth 5[0.197] (both sides)
F : 2-M2X0.4 Depth 2.5[0.098]
G 10, | 14 (for mounting magnet, both sides)
[03%4] [0551] _
Sr— 2
¢ diped-Stela
o NE == ol 5
@ D 4 =1 N[5
sl CIPY ¥R N
o
M6X1.0 Depth 7[0.276] (both sides) 15(0.197] 2-M2.5X0.45 Depth 3[0.118] \®
- A , , ) .
3[0.118]| |10[0.394] (for mounting sensor rail, both sides) -R:2-M5X0.8 Connection port
33.5[1.319] H (supplied with plug for -L)
26[1.024] |
13[0.512)] J
9[0.354] 32[1.260]
g 4+8.03 [O 1 575+8.0012]
= S| [T Depth 2.5[0.098]
—3 )
=] T 5 =
i
=) JERCSE: 5 g
~| =
< | ©
lail aE
LHIl g & .
_ O o< Locating pin: -P (P-MGA2)
@ Pary
= A 2 =
ot g &z
@ 19 D G| 30118, | 2.3[0.001] £2
[0.748] $4'3%[40.1575'5%12] 4-M6X1.0 ] %
Depth 2.5[0.098] Depth 12[0.472] = 5
Bl — s
=
g —%
Stroke A B c D E F G H [ J K N
10 79[3.110] — 30[1.181] | 26[1.024] | 77[3.031] | 59.5[2.343]] 46[1.811] | 16[0.630] | 29[1.142] | 66[2.598] | 46 [1.811] 4
20 79[3.110] - 30[1.181] | 26[1.024] | 77[3.031] | 59.5[2.343]| 46[1.811] | 16[0.630] | 29[1.142] | 66[2.598] | 46 [1.811] 4
30 99[3.898] - 50[1.969] | 46[1.811] | 97[3.819] | 79.5[3.130]| 66[2.598] | 36[1.417] | 49[1.929] | 86[3.386] | 66[2.598] 4
40 993.898] - 50[1.969] | 46([1.811] | 97[3.819] | 79.5[3.130]| 66[2.598] | 36[1.417] | 49[1.929] | 86[3.386] | 66 [2.598] 4
50 | 119[4.685] | 70[2.756] | 35[1.378] | 66[2.598] | 117 [4.606] | 99.5[3.917]| 86([3.386] | 56 [2.205] | 69[2.717] | 106[4.173] | 86[3.386] 6
60 | 119[4.685] | 70[2.756] | 35[1.378] | 66[2.598] | 117 [4.606] | 99.5[3.917]| 86[3.386] | 56[2.205] | 69[2.717] | 106[4.173] | 86 [3.386] 6
70 | 139[5.472] | 90[3.543] | 45[1.772] | 86[3.386] | 137 [5.394] |119.5[4.705] 106 [4.173] | 76[2.992] | 89[3.504] | 126 [4.961] | 106 [4.173] 6
80 | 139[5.472] | 90[3.543] | 45[1.772] | 86([3.386] | 137 [5.394] |119.5 [4.705] 106 [4.173] | 76[2.992] | 89[3.504] | 126 [4.961] | 106 [4.173] 6




Dimensions of Bore Size ¢ 20 [0.787] mm [in.]

@Cylinder with magnet sensor rail MGAS20
@Cylinder with shock absorber MGA[_120-SS[ |

5[0.197] 16.5[0.650]

Piping direction: -R

<

he

31.5[1.240]

Magnet sensor rail

4(5[0.197])

20[0.787]
27[1.063]

Rubber stopper
26[1.024]

M10X1 /

Metal stopper
25[0.984]

o,

M10X1 /

2-M5X0.8

Web

CAD

22[0.866]
10[0.394]

|

‘ y=m—ma=) Depth 8[0.315]
oD ¢ sk T H_
[ e g 2
vant Fast ] Y @
N S (=) - —
5 = ¥
I © ™ ™
-~ 7 T =
oqp o wp fp° o &
— — ‘ o2 —
R e I 1 1 g3 Ei
S | - - —nr = S,
o o - |
M10X1 Shock absorber \ For strokes of 10, 30, 50 and 70 20[0.787]
KSHAGX8-E 14 ‘ 13
[0551] [0512]
40[1.575] Stroke (36.5[1.437))
(950.374)  3[0.11g] 4.5[0.177] 3.5[0.138] |8[0.315]
| 10[0.394] W
H . = :an—m
C A ‘Q}Mj o1
S e s ] Iz
t S.

stxo.s Depth 3[0.118] (Through thread)

2-M5X0.8 Connection port

Note: For locking the rubber stopper or metal stopper.
Should never be used for securing the shock absorber.

Piping direction: -L

f
f
ft

e =
o D o oD | 3
& D ¢ S 1P
|

Locating pin: -P (P-MGA2)

3[0.118] , 2.30.001]

i

#5h7 8012[$0.19685 3000¢7]
$4:88%2140.157483000%]




Dimensions of Bore Size ¢ 20 [0.787] mm [in.]

@Cylinder with buffer Remark: For cylinder with magnet sensor rail, see p.656. | =
CAD|

MGAG[L 20

_26[1.024] | -L:2-M52X0.8 Connection port
‘ (supplied with plug for -R)

& o ot ||
| @ S g
A
2-M5X0.8 34[1.339] B ‘ — 3[0.118]
1 s =
_28[1.102] / Depth 10[0.394] c N-M5X0.8 Depth 10[0.304]| 5o |8 10[0.394] /15[0.591]
‘ ‘ o5 2-M5X0.8
m'/ ‘ s s £§ ] Depth 5[0.197]
O l S *€§/ G Y g'?' £ || P f
L3 slal == | 5[0.197] 153 5
(AN 188 58 : o z
SEALGR Vs | g
— /BN SN
Y KD @ i
16[0.630]|  $4'8%[40.1575°3%"] 4-45.2[0.205] 4-9.4[0.370] 10
26[1.024] Depth 4.2[0.165] 19 D [0.394]
[0.748]
E 14[0(;;[]0'055]) 3-M4X0.7 Depth 5[0.197] (both sides)
F : 2-M2X0.4 Depth 2.5[0.098]
G 10_ | 14 (for mounting magnet, both sides)
0394 [0551] _
Erore
| & dloafd Sl=la
— ! ! 0 =
2] —
z e e
sl T ERAN NEGH
M6X1.0 Depth 7[0.276] (both sides) | 6[0.197] 2-M2.5X0.45 Depth 3[0.118]\&
3[0.118]| [10[0.394] (for mounting sensor rail, both sides) \_-R:2-M5X0.8 Connection port
i (supplied with plug for -L)
33.5[1.319] H
26[1.024] |
26[1.024] J
12[0.472] | 32[1.260]
'c\r—" 4+8.03 [O 1 575+8.0012]
7, S| 7| peptn 2.570.098]
pt — —
*
S T &
Niis 55
35
- H 5 g
z, & & Locating pin: -P (P-MGA2)
—1 1 = A —
of g
® 19 D g 5
: | 30.118 230.091] &2
[0.748] $487[$0.1575'8°°] '\ 4-M6X1.0 g Rl 20 o
Depth 2.5[0.098] Depth 12[0.472] = ‘ B
=&
-
gr L ——%
Stroke A B € D E F G H | J K N
10 92 [3.622] - 30[1.181] | 26[1.024] | 90([3.543] | 72.5[2.854]| 59[2.323] | 16[0.630] | 29[1.142] | 66[2.598] | 46 [1.811] 4
20 92 [3.622] - 30[1.181] | 26[1.024] | 90([3.543] | 72.5[2.854]| 59[2.323] | 16[0.630] | 29[1.142] | 66[2.598] | 46 [1.811] 4
30 | 112[4.409] - 50(1.969] | 46[1.811] | 110[4.331] | 92.5[3.642] 79[3.110] | 36[1.417) | 49[1.929] | 86[3.386] | 66[2.598] 4
40 | 112[4.409] = 50(1.969] | 46[1.811] | 110 [4.331] | 92.5[3.642] 79[3.110] | 36[1.417] | 49[1.929] | 86[3.386] | 66 [2.598] 4
50 | 132[5.197] | 70[2.756] | 35[1.378] | 66[2.598] | 130 [5.118] |112.5 [4.429]| 99[3.898] | 56 [2.205] | 69 [2.717] | 106 [4.173] | 86 [3.386] 6
60 | 132[5.197] | 70[2.756] | 35[1.378] | 66 [2.598] | 130 [5.118] |112.5 [4.429]| 99[3.898] | 56 [2.205] | 69 [2.717] | 106 [4.173] | 86 [3.386] 6
70 | 152[5.984] | 90(3.543] | 45[1.772] | 86[3.386] | 150 [5.906] |132.5 [5.217]| 119 [4.685] | 76[2.992] | 89[3.504] | 126 [4.961] | 106 [4.173] 6
80 | 152[5.984] | 90[3.543] | 45[1.772] | 86[3.386] | 150 [5.906] |132.5 [5.217] 119 [4.685] | 76[2.992] | 89 [3.504] | 126 [4.961] | 106 [4.173] 6

Remark: The buffer stroke of ¢ 20 [0.787] cylinder with buffer is a maximum of 6mm [0.236in.].



Dimensions of Bore Size ¢ 20 [0.787] mm [in.]

Web

@Cylinder with buffer and magnet sensor rail MGAGS20
@Cylinder with buffer and shock absorber MGAG[_]20-SSR

CAD

Piping direction: -R

I e ©
] Y —rA
| i —
22[0.866)
5[0.197] 16.5[0.650] 44.5[1.752] ‘ K ‘ Magnet sensor rail 10[0.9%1
‘ %0-1&1) 2-M5X0.8
‘ l == mli Depth 8[0.315] —L
& D et |1 E

1 ) =) )
! ™ © [+2]
L b ) N ]
e R S e ha
| ) Y I
| . . ! 2 Mioxi @ A A @
oD edp § oS 1o
w ; ‘ i o2 —
‘ 1 ”14 22 of5
L 0| S|& TS
- - \
17 | [9[0.354] For strokes of 10, 30, 50 and 70/ Shock absorber 20[0.787]
[0.669] KSHABX8-E 14 ‘ 13
[0.551] [0.512]

36.5[1.437])

(
3.5[0.138] W s
‘ W pimwi =

Eas ~ M10X1

!

1 @ = N =P g
- i *®/1 g
2-M5X0.8 Connection port Metal stopper
25[0.984]
M3X0.5 Depth 3[0.118] (Through thread)
Note: For locking the rubber stopper or metal stopper.
Should never be used for securing the shock absorber. d
M10X1
Piping direction: -L _
‘ )
}_IL [
o D o oD |
P Pany
¥ 5=
oH e ed1h

&
[l
5

Locating pin: -P (P-MGA2)

30.118], 2.3(0.091]

i

Remark: The buffer stroke of ¢ 20 [0.787] cylinder with buffer is a maximum of 6mm [0.236in.].

¢5h7 k) 0t2[$0.1 96858'00047]
$43373[40.15748383082]



Dimensions of Bore Size ¢ 20 [0.787] mm [in.]

@Cylinder with end keep MGAK20

26[1.024]

Remark: For cylinder with magnet sensor rail, see p.658.

-L:2-M5X0.8 Connection port

(supplied with plug for -R)

32[1.260]

Web
A

CAD)

P amun
e == b
6% |2
A
21[0.827] B ‘ 18[0.709] 29[1.142]
1
28[1.102]  2-M5X0.8 c N-M5X0.8 Depth 10(0.394]| 13 | 4.5[0.177] 25[0.984]
Depth 9[0.354] [0.512] Opening for manual
: : override (M3X0.5)
7 I §/ LA j}m
f 1 SR i
— =y <o 5[0.197] i =
AN |8 5|8 1 8
[ - \ 7; ;c 5‘—3
A e 9 3 L&
16[0.630]|  $4'8%[$0.15753%"] 4-$5.2[0.205] 4-9.4[0.370] Qz
26[1.024] Depth 4.2[0.165] 19 D %o §-
[0.748] M
E (1400.055)  3\40.7 Depth 5[0.197] (both sides)
E 14[0.551]
2-M2X0.4 Depth 2.5[0.098]
G 10, |14 | (for mounting magnet, both sides)
[0.394]] [[0551] b
S0
o Pany *(/‘ © OOIE
— VL . ” " =3
) i ] —
© D 4 — jﬁ
sl TPl YR AN Bt
o
M6X1.0 Depth 7[0.276] (both sides) ’%}97] 2-M2.5X0.45 Depth 3[0.118] =
3[0.118] | [10[0.394] (for mounting sensor rail, both sides) -R:2-M5X0.8 Connection port
33_5[1‘ 319] H ‘ (supplied with plug for -L)
26[1.024] I ‘
13[0.512] J
9[0.354]| | 32[1.260]
"O\T 4+8.03 [O 1 575+8.0012]
S| ||| Depth 2.5[0.098]
0
© e D
a @ @
=2 1 = o
517 _IHI 5| K
& [HI =5
N H o~ Locating pin: -P (P-MGA2)
Pary
_ J—\€} hiY R )
2 |19 D S| 0118, 230001 £
. k 3 o2
= [0.748] $A3%[40.15758%%] "\ 4-MBX1.0 = g
Depth 2.5[0.098] Depth 12[0.472] = =
5 &
.
gL —3
Stroke A B c D E F G H I J K N
10 97 [3.819] - 30[1.181] | 26[1.024] | 77[3.031] | 59.5[2.343]| 46[1.811] | 16[0.630] | 29[1.142] | 84[3.307] | 46[1.811] 4
20 97 [3.819] - 30[1.181] | 26[1.024] | 77[3.031] | 59.5[2.343]| 46[1.811] | 16[0.630] | 29[1.142] | 84[3.307] | 46[1.811] 4
30 | 117[4.606] - 50[1.969] | 46[1.811] | 97[3.819] | 79.5[3.130]| 66[2.598] | 36[1.417] | 49[1.929] | 104 [4.094] | 66 [2.598] 4
40 | 117[4.606] - 50[1.969] | 46[1.811] | 97[3.819] | 79.5[3.130]| 66[2.598] | 36[1.417] | 49[1.929] | 104 [4.094] | 66 [2.598] 4
50 | 137[5.394] | 70[2.756] | 35[1.378] | 66[2.598] | 117 [4.606] | 99.5[3.917]| 86[3.386] | 56[2.205] | 69[2.717] | 124[4.882] | 86[3.386] 6
60 | 137[5.394] | 70[2.756] | 35[1.378] | 66[2.598] | 117 [4.606] | 99.5[3.917]| 86[3.386] | 56[2.205] | 69[2.717] | 124[4.882] | 86 [3.386] 6
70 | 157[6.181] | 90[3.543] | 45[1.772] | 86[3.386] | 137 [5.394] |119.5 [4.705] 106[4.173] | 76[2.992] | 89[3.504] | 144 [5.669] | 106 [4.173] 6
80 | 157[6.181] | 90[3.543] | 45[1.772] | 86[3.386] | 137 [5.394] |119.5 [4.705]| 106[4.173] | 76[2.992] | 89[3.504] | 144 [5.669] | 106 [4.173] 6




Dimensions of Bore Size ¢ 20 [0.787] mm [in.]

Web

@Cylinder with end keep and magnet sensor rail MGAKS20
@Cylinder with end keep and shock absorber MGAK[_120-SSF

Piping direction: -R

Ao o &

| —=

5[0.197] 16.5[0.650] 31.5[1.240] K Magnet sensor rail

P
o 4D

D
& @) ‘ &
T |

&
%
20[0.787] M10X1 Shock absorber \ For strokes of 10, 30, 50 and 70

o

1

[0.374]

¢ ¢ @

&
% N |

B2
&

8[0.315

18
[0.630]

27[1.063] KSHAGX8-E
Fubh 40[1.575] Stroke
u er3tggpe' (9.5[0.374]) | 30.18] 1003%] | 4.5[0.177]

] - R T

gy e

N Ty :
\ /“ = : ‘ =
M10X1 m%@ & v ~38
L W =)
Mze;ag)séggper M3X0.5 Depth 3[0.118] (Through thread) 2-M5X0.8 Connection port
[0.984] Note: For locking the rubber stopper or metal stopper.
Should never be used for securing the shock absorber.
M10X1 Piping direction: -L
1 M
L[] [
o D o &P |
A Py &
N S ¥
[
\

Locating pin: -P (P-MGA2)

3[0.118] | .2.3[0. 091]

i

#5h7 8012[$0.19685 S000¢7]
g4 88?% [40.1574832%]




Dimensions of Bore Size ¢ 20 [0.787] mm [in.]

@Cylinder with buffer end keep MGAGK20 Remark: For cylinder with magnet sensor rail, see p.660. | 2=
CAD|
_26[1.024] | -L:2-M52X0.8 Connection port
‘ (supplied with plug for -R)
& o o1
amyshdiss =S =
©
| S )3
A
2-M5X0.8 34[1.339] B ‘ 18[0.709] 29[1.142]
_2g[1.102] " Depth 9[0.354] c N-M5><0.8I5epth10[0.394] 13 |4.5[0.177] 25[0.984
‘ /‘ [0.512] Opening for manual
i ﬁ{/ ; s s override (M3X0.5) ‘
& @ =D 6/5[0197] o5 i {( ©
5| |4 = slg | : %é/ ol
8 )f 8 5| & : T » 8
= - = = : = =
3 s ws | ~Nips :
) /g N =L P @
I @ IRY N i 2ls
16[0.630] $489[40.1575§°02] 4-$5.2[0.205] 4-9.4[0370) S Z
26[1.024] Depth 4.2[0.165] 19 D R
[0.748] Nl
E ” 0(;;[0 955)  5.M4ax0.7 Depth 5[0.197] (both sides)
F [0.551] 2.M2X0.4 Depth 2.5[0.098]
G 10|14 ='| (for mounting magnet, both sides)
0394] [0551) 9
) -
B o pos 0
| @ @ g =S}
o T \_3_1 \_3_1 —
b 1 0 < S
4 [ ot &
e[ B AN N ]
(=3
M6 1.0 Depth 7[0.276] (both sides) ’i[(l ]97] 2-M2.5X0.45 Depth 3[0.118 ©
3[0.118]| [10[0.394] (for mounting sensor rail, both sides) -R:2-M52X0.8 Connection port
33_5[% 319] H (supplied with plug for -L)
26[1.024] I
26[1.024] J
12[0.472] | 32[1.260]
E 4+8.03 [01 575+gv0012]
S| || Depth 2.5[0.098]
2]
% T a
[ee]
b i @_ 2
=2 === N
5|° =
g J‘;ﬁ g2
D @
- BAN R
= o o Locating pin: -P (P-MGA2)
%' [0.748] $4°59[40.15753%"2] 4-M6X1.0 D% &7
Depth 2.5[0.098] Depth 12[0.472] | 50118, 1.2300.091] =2
S g
. :
S -
S — =
|r — X
Stroke A B c D E F G H I J K N
10 110 [4.331] - 30[1.181] | 26[1.024] | 90[3.543] | 72.5[2.854]| 59[2.323] | 16[0.630] | 29[1.142] | 84[3.307] | 46[1.811] 4
20 110 [4.331] - 30[1.181] | 26[1.024] | 90[3.543] | 72.5[2.854]| 59[2.323] | 16[0.630] | 29[1.142] | 84[3.307] | 46[1.811] 4
30 130 [5.118] - 50 [1.969] | 46 [1.811] | 110[4.331] | 92.5[3.642])| 79[3.110] | 36[1.417] | 49[1.929] | 104[4.094] | 66 [2.598] 4
40 130 [5.118] - 50 [1.969] | 46 [1.811] | 110[4.331] | 92.5[3.642]| 79[3.110] | 36[1.417] | 49[1.929] | 104[4.094] | 66 [2.598] 4
50 150[5.906] | 70[2.756] | 35[1.378] | 66[2.598] | 130 [5.118] [112.5[4.429]| 99[3.898] | 56 [2.205] | 69 [2.717] | 124 [4.882] | 86 [3.386] 6
60 150 [5.906] | 70[2.756] | 35[1.378] | 66[2.598] | 130 [5.118] [112.5[4.429]| 99[3.898] | 56 [2.205] | 69 [2.717] | 124 [4.882] | 86 [3.386] 6
70 170[6.693] | 90[3.543] | 45[1.772] | 86[3.386] | 150 [5.906] [132.5[5.217]| 119 [4.685] | 76[2.992] | 89[3.504] | 144 [5.669] | 106 [4.173] 6
80 170[6.693] | 90[3.543] | 45[1.772] | 86[3.386] | 150 [5.906] |132.5[5.217]| 119 [4.685] | 76[2.992] | 89 [3.504] | 144 [5.669] | 106 [4.173] 6

Remark: The buffer stroke of ¢ 20 [0.787] cylinder with buffer is a maximum of 6mm [0.236in.].



Dimensions of Bore Size ¢ 20 [0.787] mm [in.]

@Cylinder with buffer end keep and magnet sensor rail MGAGKS20-SS =N

Piping direction: -R

e r=e &

| | =

5[0.197] 16.5[0.650] 44.5[1.752] K ‘ Magnet sensor rail
| | gl
\ 0 |

] %r! ©

[
e

&
o & @

i
& | 5

2-M5X0.8 Connection port

Piping direction: -L

o D o o |

& b [

& 4 @ @@%@J
|

Locating pin: -P (P-MGA2)

S| 30118, 230091 S5
Q9 <9
& 5
Z 5
s pa
~ 1 o
> s
= e d
gL EE — =

Remark: The buffer stroke of ¢ 20 [0.787] cylinder with buffer is a maximum of 6mm [0.236in.].



Dimensions of Additional Parts mm [in.]

@Sensor rail

S-MGA1

60.236] 22[0.866] 6[0.236]

] [ ] =]

10[0.394] ‘ (34[1.339]) ‘

\ |
4[0.157] 30.118] 28[1.102] 3[0.118] &
- |1 ( S
8 =
o [se}
%L ESH:: %
° 2-42.2[0.087]

[0.157]

2-$4.1[0.161] Counterbore,

S-MGA6, 7, 8, 9
10[0.394] (A)
4[0.157] 15 B 15
T [0.591] [0.591]
B ©
= Pl S
Ik T o+
-
2-42.7[0.106]
2-$4.8[0.189] Counterbore, Depth 2.8[0.110]
Model A B
S-MGA6 46 [1.811] 16 [0.630]
S-MGA7 66 [2.598] 36 [1.417]
S-MGA8 86 [3.386] 56 [2.205]
S-MGA9 106 [4.173] 76 [2.992]
@®Magnet
M-MGA1
17[0.669]
&
S 13[0512] | 2-¢2.1 . 1[0.039]
% [0.083] H
5} |

i

9[0.354]

I

5 w:
4[0.157]

2.7[0.106]

@Locating pin
P-MGA1

2.5[0.098]

g4n73 q12[¢0.157483 o0

TTV

1.8[0.071]

S82140.118113%)

#3

S-MGA2, 3,4, 5

Web

CAD)

6[0236] C 6[0.236]
| | e
] ] =2
=}
‘ (A) |
[ \
4[0.157] 3[0.118] B 3[0.118]
g
| | 8
2 ©2 =
s) s B <
£ Jf
[Te]
Depth 7.5[0.295] ‘ 10 ‘ 2-42.2[0.087]
[0.394] 2-¢4.1[0.161] Counterbore, Depth 7.5[0.295]
Model A B (¢}
S-MGA2 35[1.378] 29 [1.142] 23[0.906]
S-MGA3 40 [1.575] 34 [1.339] 28[1.102]
S-MGA4 45[1.772] 39[1.535] 33[1.299]
S-MGA5 55 [2.165] 49 [1.929] 43[1.693]
@®Rubber stopper LA .‘
B?
Model A B
CRK570 211[0.827] M6X0.75
CRK571 21 [0.827] M8X0.75
CRK572 26 [1.024] M10X 1
@®Metal stopper c
D%
Model C D
CRK565 20[0.787] M6X0.75
CRK566 20[0.787] M8X0.75
CRK567 251[0.984] M10X1
M-MGA2
18[0.709]
&
i 14[0.551] 1[0.039]
o
& H
re) [s2]
5 %Eﬂr % [H
o, (]
) gl
R
4[0.157] 2.7[0.106]
P-MGA2
"% 3[0.118], ‘23[0091]%
D <
R
= har
~ o
5 o)
IR
Q! T



MINI GUIDE SLIDERS

Clean System Cylinders
(cleanroom specification)

Symbol
1 |
= |
A5 |
Specifications
Item Model| CcS-MGA[J4.5 CS-MGA[6 CS-MGA[]8 CS-MGA[10 CS-MGA[]12 CS-MGA[]16 CS-MGA[ 20
Bore size mm [in.] 4.5[0.177] 6 [0.236] 8[0.315] 10 [0.394] 121[0.472] 16 [0.630] 20[0.787]
Operation type Double acting type
Media Air
Operating pressure range MPa [psi.] 0.2~0.7 [29~102] ‘ 0.15~0.7 [22~102] ‘ 0.1~0.7 [15~102]
Proof pressure MPa [psi.] 1.05 [152]
Operating temperature range °C [°F] 0~60 [32~140]
Operating speed range mm/s [in./sec.] 30~300 [1.2~12] ‘ 20~300 [0.8~12]
. Standard None Rubber bumper
Cushion -
Optional — Shock absorber
Port size M3X0.5 M5X0.8
L Cylinder portion Prohibited
Lubrication - - - .
Guide portion Required (CGL grease Nippon Thompson Co., Ltd. made) Note 1
Perpendicularity of end plate  mm [in.] 0.1 [0.004]
Stroke tolerance mm [in.] +(1) [+8'039]
Repeatability Note 2 mm [in.] — +0.02 [0.0008](Shock absorber)
Stroke Rubber stopper extended side — —9~0[—0.354~0] | —8~0[—0.315~0] | —8~0[—0.315~0]
adjusting | Rubber stopper retracted side — —11~0[—0.433~0] | —9~0[—0.354~0] | —11~0[—0.433~0]
range Note 2 | Shock absorber extended side — —12~0[—0.472~0] | —13~0[—0.512~0] | —22~0 [—0.866~0]
mm([in.] | Shock absorber retracted side — —14~0[—0.551~0] | —14~0[—0.551~0] | —25~0 [—0.984~0]
Alowable moment Mp 0.24[2.12] 0.28 [2.48] 0.28 [2.48] 0.28 [2.48] 1.5[13.3] 2.1[18.6] 2.5[22.1]
N-m{in-Ibf] My 0.29 [2.57] 0.34 [3.01] 0.34 [3.01] 0.34 [3.01] 1.7 [15.0] 2.5[22.1] 3.0 [26.6]
Mr 0.22[1.95] 0.23 [2.04] 0.38[3.36] 0.38[3.36] 2.6 [23.0] 4.3[38.1] 4.8[42.5]
Cleanliness Note 4 Class 5 or equivalent Class 6 or equivalent Note 3
Number of available sensor switches (optional) 1pc. 2pcs.

Notes: 1. Apply grease on the raceway surface of the track rail in the guide portion every 6 months or 3 million operations.
2. For units with stroke adjusting mechanism.
3. With shock absorber type included.
4. Koganei standards

Cylinder Thrust
-

@ Cylinder thrust is exactly the same as the standard cylinder. See p.604.

Bore Size and Stroke
. ]

mm [in.]
Bore size Standard strokes
4.5[0.177] SNote 10
6 [0.236] SNote, 10, 15
8 [0.315] SNote {(, 15Note, 20
10 [0.395] SNote 1, 15Note; 20, 30
12 [0.472] 1QNote, 20, 3QNote, 40, 50Neote, 60
16 [0.630] 1QNote, 20, 3QNote, 40, 50Note, 60
20 [0.787] 10QNote, 20, 30Note, 40, 50Note, 60, 70Note, 80

Note: The collar packed is used in these strokes.



Order Codes
. ]

@ 44.5[0.177]~ 4 10[0.394]

CS-MGA| || x [-[ [-] [ |- LI

Number of pins LNumber of sensor
Bore size 1: With 1 pin switches Note
X 2 : With 2 pins Lead wire length 1 : With 1 sensor switch
Stroke 3 : With 3 pins A : 1000mm [39in.] 2 : With 2 sensor switches
@5See the bore size 4 : With 4 pins B : 3000mm [118in.]
;nedezt.roke on Locating pin Sensor switch type
Blank : No pin Blank : No sensor switch
Mini guide slider P : With pin ZE135: 2-lead wire, solid state type
Piping direction ZE155: 3-lead wire, solid state type
R: Right side as viewed from the rod side ZE235: 2-lead wire, solid state type
L : Left side as viewed from the rod side ZE255: 3-lead wire, solid state type
ZE101: 2-lead wire, reed switch type
Magnet and sensor rail Note ZE102: 2-lead wire, reed switch type
Blank : No magnet and sensor rail ZE201: 2-lead wire, reed switch type
S : With magnet and sensor rail ZE202: 2-lead wire, reed switch type
@For details of sensor switches, see p.1544.

Clean system product . . . .
Note: For a cylinder bore size of 4.5mm [0.177in.], the sensor rail has only 1 groove so

that only 1 sensor switch can be mounted.

@ ¢ 12 [0.472]~ ¢ 20[0.787]

CS-MGA| || x - | L -0 I ) L ]|
Number of pins Lead wire length
Bore size . . 1: With 1 pin A : 1000mm [39in.]
X Locating pin 5 .\ 5 pins | B : 3000mm [118in]
Blank : No pin . .
Stroke P : With pin 3 : With 3 pins
@See the bore size 4 : With 4 pins Number of sensor switches

and stroke on 1 : With 1 sensor switch

p.662. Stroke adjusting position 2 : With 2 sensor switches
Mini guide slid Blank: No stroke adjustment
ini guide slider Piping direction 2 Botr;] e;_nds o ad Sensor switch type
with 2 stroke adjustments . i
R : Right side as viewed from the rod side E - éxtended end ) ) g:;‘]r;ks gcl) 52”59" SW'tl‘_:g

L : Leftside as viewed from the rod side R . : 2-lead wire, solid state type

(with 1 stroke adjustment) ZE155: 3-lead wire, solid state type

R : Retracted end ZE235: 2-lead wire, solid state type

Magnet and sensor rail (with 1 stroke adjustment) ZE255: 3-lead wire, solid state type
Blank : No magnet and sensor rail ZE101 : 2-lead wire, reed switch type
S : With magnet and sensor rail Stroke adjusting mechanism ZE102: 2-lead wire, reed switch type
Blank : No stroke adjusting mechanism ZE201 : 2-lead wire, reed switch type
RS : With rubber stopper ZE202: 2-lead wire, reed switch type

SS : With shock absorber @For details of sensor switches, see p.1544.

Clean system product

@Mini Guide Sliders ¢ 12, 16, 20 [¢0.472, 0.630, 0.787] Product Range and Optional Combinations

Rubber stopper Shock absorber
Model Type Extended end | Retracted end Both ends Extended end | Retracted end Both ends
-RSF -RSR -RS2 -SSF -SSR -SS2
CS-MGA12, 16,20 | Clean system cylinder [ ] o o [ ] [ ] [ ]

B Additional Parts

@ The sensor rail, magnet, and locating pin are the same as the standard cylinder. See p.606.
Remark: For the dimensions of additional parts, see p.661. Also, for the dimensions of the shock absorber unit, see the General Catalog of Air Treatment,

Auxiliary, Vacuum.

@Stopper and shock absorber
Bore size Rubber stopper type Shock absorber model ‘I,-
12 [0.472in.] CRK570 CS-KSHC4X4-BD
16 [0.630in.] CRK571 CS-KSHC5X5-DE
20 [0.787in.] CRK572 CS-KSHC6X8-DE

Remark: The set includes a mounting nut. Rubber stopper Shock absorber



Mass

@ 4 4.5 [0.177]~ ¢ 10[0.394]

gloz]
) Additional mass
e S::r)rlje anh:ios::sgc?re;tzail amt:enr::g: re;il Do St il o)
ZE[CICIA ZEJJIB
CS-MGALI45 5 45 [1.59] 49[1.73] 15[053] 26 [1.29]
10 45 [1.59] 49[1.73]
5 61[2.15] 66 [2.33]
CS-MGA[J6 10 61 [2.15] 66 [2.33] 15 [0.53] 35[1.23]
15 69 [2.43] 75 [2.65]
5 87 [3.07] 92 [3.25]
CS-MGA[8 10 8713.07] 9213.25] 15 [0.53] 35[1.23]
15 108 [3.81] 114 [4.02]
20 108 [3.81] 114 [4.02]
5 109 [3.84] 114 [4.02]
10 109 [3.84] 114 [4.02]
CS-MGAL[I10 15 136 [4.80] 142 [5.01] 15[0.53] 35[1.23]
20 136 [4.80] 142 [5.01]
30 163 [5.75] 170 [6.00]
@ ¢ 12 [0.472]~ ¢4 20[0.787] oloz]
Additional mass
Model S:;?L(e Body mass | With magnet Stroke adjusting bracket Rubber stopper | Shock absorber Sensor switch (1 pc.)
and sensor rail [Js2 -[ISF ISR (1 pc.) (1 pc.) ZEOOOA | ZzZEOOOB
10 224 [7.90] | 12[0.42] 31[1.09] 19[0.67] 27[0.95]
20 224 [7.90] | 12[0.42] 27[0.95] 15 [0.53] 23[0.81]
30 296 [10.44] 17 [0.60] 31[1.09] 19[0.67] 27[0.95]
CS-MGA[12 410.14] 51[0.18] 15[0.53] 35[1.23]
40 296 [10.44] 17 [0.60] 27 [0.95] 15[0.53] 23[0.81]
50 368[12.98] | 22[0.78] 31[1.09] 19 [0.67] 27[0.95]
60 368 [12.98] | 22[0.78] 27[0.95] 15[0.53] 23[0.81]
10 347 [12.24] | 12[0.42] 60 [2.12] 35[1.23] 52[1.83]
20 347 [12.24] | 12[0.42] 53[1.87] 281[0.99] 45 [1.59]
30 450[15.87] | 17[0.60] 60 [2.12] 35[1.23] 52[1.83]
CS-MGA[]16 8[0.28] 10 [0.35] 15 [0.53] 35[1.23]
40 450 [15.87] | 17[0.60] 53[1.87] 281[0.99] 45[1.59]
50 553 [19.51] 221[0.78] 60 [2.12] 35[1.23] 52 [1.83]
60 553 [19.51] 22[0.78] 53 [1.87] 28[0.99] 45 [1.59]
10 542[19.12] | 12[0.42] 74 [2.61] 40 [1.41] 60 [2.12]
20 542[19.12] | 12[0.42] 67 [2.36] 33[1.16] 53[1.87]
30 686 [24.20] | 17 [0.60] 74 [2.61] 40 [1.41] 60[2.12]
40 686 [24.20] | 17[0.60] 67 [2.36] 33[1.16] 53[1.87]
CS-MGA[20 15[0.53] 21[0.74] 15[0.53] 35[1.23]
50 830[29.28] | 22[0.78] 74 [2.61] 40 [1.41] 60 [2.12]
60 830[29.28] | 22[0.78] 67 [2.36] 33[1.16] 53[1.87]
70 974 [34.36] | 27[0.95] 74 [2.61] 40 [1.41] 60[2.12]
80 974 [34.36] 27 [0.95] 67 [2.36] 33[1.16] 53[1.87]




Inner Construction

CS-MGA[ 4.5
® ®

CS-MGAL6, 8
LI

19190

DH;:., —

CS-MGA[]10~[_]20

CS-MGASL |(With magnet and sensor rail)

1Y I L O W N \ \
, = | & 1O
R oM@ ) U Oo
e, o= Nek.| .
4L 6 }2 :
9 ® CS-MGA[ ]12~[_]20 (With shock absorber)
Locating pin @ @ @ @ Bl 7}
Jan
& S=
o & Sfomt o
15 o ) = R —
L] LT ]
Major Parts and Materials g ® O ég ¥ S
Model Model
No. Parts CS-MGA[ 4.5 CS-MGALl6 CS-MGA[ 18 CS-MGA[]10~[]20 No. Part © CS-MGA[]12~[120
arts
@ Body Stainless steel (heat treated) @ | BracketA | Aluminum alloy (anodized)
@ Table Stainless steel (heat treated) @) | BracketB | Aluminum alloy (anodized)
©) Plate Aluminum alloy (special wear-resistant treatment) Stopper Steel (heat treatment and nickel plated)
@ Nut A Stainless steel @) | Locating pin Steel (heat treated)
® NutB Stainless steel Bolt Stainless steel
® Piston rod = Stainless steel ) Nut Mild steel (nickel plated)
@ Piston Note Stainless steel Al alloy (specal rust prevention treatment) 32 [Shock absorber —
Rod cap Oil impregnated plastic bushing (polyacetal) 33 | Adjusting bolt Steel (nickel plated)
® Head cap Plastic €2 Bumper Synthetic rubber (NBR)
Rod seal Synthetic rubber (NBR)
(D) Piston seal Synthetic rubber (NBR)
2 Bumper = Synthetic rubber (urethane)
(E) O-ring Synthetic rubber (NBR)
O-ring Synthetic rubber (NBR)
(B} Bolt Stainless steel
Holder plate Stainless steel
() Screw Stainless steel
Dust collection block Aluminum alloy (anodized)
Screw Stainless steel
(/) Sensor rail Aluminum alloy (anodized)
@ Magnet holder Aluminum alloy (anodized)
@ Magnet Plastic magnet
@ Bolt Stainless steel
@4 Bolt Stainless steel
v5) Locating pin Steel (heat treated)

Note: In CS-MGA[ 4.5, CS-MGA[ 16 and CS-MGAL[8, a piston and piston rod are combined as single-piece construction.



Evaluations of Cleanliness

There is currently no standard in JIS or elsewhere for methods of evaluating cleanliness for pneumatic equipment in the cleanroom speci-
fication. Koganei has therefore independently established our in-house measurement methods, to conduct the cleanliness evaluation.

The number of particles generated by the Mini Guide Slider Cleanroom Specification is measured as shown in the method below.
1. Measurement sample
(DCS-MGA10X10(no load) 2CS-MGA20X60-SS2 (load: 2.5kg[5.5Ibf.])

2. Measurement conditions

2-1 Test circuit : with suction from dust collection port Cleanroom Class 7 equivalent (Corresponds to FED-STD209E Class 10000)

|

I

D Sl | [l

I L

1 =\ Veassonenttance]

2-2 Operating conditions of the tested cylinder
Operating frequency: CS-MGA10/1Hz, CS-MGA20/0.5Hz
Average speed: 300mm/s [12in./sec.]
Applied pressure: 0.5MPa [73psi.]
Suction condition: Microejector MEO5, Primary side 0.5MPa [73psi.] applied, Tube ¢ 6 [0.236in.]
Mounting direction: CS-MGA10/Vertical, CS-MGA20/Horizontal
Chamber volume: 8.3 £ [0.293ft.3]

3. Particle counter
Manufacturer/model: RION/KM20
Suction flow rate: 28.3 £/min [1ft.3/min.]
Particle diameter: 0.1 xm, 0.2 xm, 0.3 um, 0.5 4m, 0.7 xm, 1.0 um
4. Measurement method
4-1 Confirmation of number of particles in the measurement system
Under the conditions in the above 1 and 2, using a particle counter to measure the sample for 9 minutes without operating the
measurement sample, and confirmed the measured number of particle is 1 piece or less.
4-2 Measurement under operation
Under the conditions in the above 1 and 2, operating the measurement sample for 36 minutes, and measured the total values in
the latter half of 18 minutes test.
4-3 Reconfirmation
Performed the measurement in 4-1 again, to reconfirm the number of particles in the measurement system.
4-4 Measurement value conversion
Total value of last 18 minutes of 4-2 converted into number per 10 cylinder operations.

5. Measurement results Note

@ With suction from dust collection port
@ CS-MGA10X10

10000 Particle generation amount per particle diameter (per 10 operations) 120 Fluctuation of particle generation per operation cycles (per 10 operations)
(%]

o« S% 100
<. 1000 ‘ ivalent: uooer i z 2 . —
= Class 6 equivalent: upper Imit ( TS Class 5 equivalent: upper limit
g5 ] J (Corresponds to FED-STD209E Class 1000) o5 80 | (Corresponds to FED-STD209E class 100)

= - o5
58 00 &~ | Class 5 equivalent: upper limit 5 2 60
5 “8’_ 10 (Corresponds to FED-STD209E Class 100) E g
o \/ Class 4 equivalent: upper limit ‘ 3T 40
2 5 1 (Corresponds to FED-STD209E Class 10) E\a J Class 4 equivalent: upper fimit
sS ° 20 2| (Corresponds to FED-STD209E class 10)
g= T F e ]
[ 0 ! ! ! ! ! ! ! ! ! 0 ——

6 01 02 03 04 05 06 07 08 09 10 Initial state 0.5 million 1 million
Particle diameter (um or larger) Operation cycles
(2 CS-MGA20X60-SS2
10000 Particle generation amount per particle diameter (per 10 operations) 1200 Fluctuation of particle generation per operation cycles (per 10 operations)

o 8 —o— 0.1um or larger
S5 1000 Class 6 equivalent: upper fimit £g1000
£ 2 : SRS Class 6 equivalent: upper limit
g5 100 (Corresponds to FED-STD209E Class 1000) ( £ 800 { (Corresponds to FED-STD209E class 1000)
55 & [ Clss 5 equivalnt uper i g
] 255 5 equivalent: upper limit s
58 o — (Corresponds to FED-STD20SE Ciass 100) é 5 6w
e | | 25 e
Lo 1 P & (Corresponds to FED-STD209E class 100)

Q.
58 » 57 200 =
5 @ T T
P o = 0

0 0.1 02 03 04 05 06 07 08 09 1.0 Initial state 0.5 million 1 million

Particle diameter (xm or larger) Operation cycles

Note: The graphs by particle diameter are based on measurements after 1 million operations of products.



Dimensions of Clean System Cylinders mm [in.]

Web

CAD|
CS-MGA[ 4.5
-L:M3X0.5 Dust collection port 2.5[0.098], 14{0.551] , 16[0.630] -L:2-M3X0.5 Connection port
(supplied with plug for -R) % (supplied with plug for -R)
/
{Holore et —
\ © R
o
%)
4-M3X0.5 Depth 4[0.157] 47[1.850] . (1[0.039))
$3'3%(40.1181°3%°"2] "\ 16[0.630]  16[0.630] ST 0.5[0.020]
Depth 1.8[0.071] |2
10[0.394] 4[0.157])|| ®|F
| Sz
] o ) N NS 1Y S| 2
(7 = 3 = &f © | \ & o b %8 F 5
=N | 5 R 5 5 ! I |93
F; =TIy = =) i k P
Sy @ 2, ¥ | w2 |
)3 - T %y %ﬁ r u
|
2-M3X0.5 16.5[0.256] 4-4.2[0.165]  3[0.118] ‘ 2-M2X0.4
Depth 4.5[0.177] ‘ ‘ Depth 2.5[0.098]
9.4 12 16 4-$2.1[0.083]
0.370] "10.472] " [0.630]
-R:M3X0.5 Dust collection port 2-M2X0.4 Depth 2.5[0.098]

(for mounting magnet, both sides)

(supplied with plug for -L) o
28.5[1.122]  13[0.512], SL g =
S & 2
\ & Ji“jT ST
o, ®
&%j@"“u X re% ]
= b
2_5[0_098] 14[0.551] 12’[0630] 2-M2X0.4 Depth 3[0.118]
(for mounting sensor rail, both sides)
8[0.315] 28[1.102] -R:2-M3X0.5 Connection port
In the case of magnet and sensor rail installed (supplied with plug for -L)
(Piping direction: -R) 8[0.315] 39[1.535]
6.8[0.268] 13[0.5121i 34[1.339] | 4500.177] 20[0.787]
S 5[0.197] 3+993[0.1181*3%12]
N > 2 | =Ny \ _ De?th 2.5[0.098]
F% D B o9 v & ¢ =t 5
z 1N o o = 21 5 38
&, Bl od o 7 . e f———
4-M2.5X0.45 12 16 $3'6%[40.118173°"%]

In the case of magnet and sensor rail installed  Depth 35[0.138]  '[0.472] [0.630]  Depth 2.5[0.098]
(Piping direction: -L)

6§ £ o0 0 |
3 IS N
E#; i ! WV =
Z ’E 1 @@ Q{} v
Wj [ o Locating pin: -P (P-MGA1)
°§ 2500.098] 1,.80.071] %g




Dimensions of Clean System Cylinders mm [in.]

Web

CAD
CS-MGA[ 6
-L:M3X0.5 Dust collection port  2.5[0.098] | 14.5[0.571] E -L:2-M3X0.5 Connection port
(supplied with plug for -R) (supplied with plug for -R)
N s
forte e+
[ & © ¥ =
3
<
4-M3X0.5 Depth 4[0.157] A (1[0.039))
$3'8%9[$0.1181°320"2] \7[0.669] B g— E 0.5[0.020]
Depth 1.8[0.071] C:'f =) /
12[0.472 40.157)|| = % 4[0.157] 7.5[0.295]
i s 11|
] N = N N~ DY 2 ERE-S
5 5 =g ;\ W W o ® e
N~ [Te) | |
S, =) : i -
< 3 | ! g ® =
| B—od <& X|
2-M3X0.5 ‘ 4-5[0.197]  3[0.118] ‘ 2-M2.5X0.45
Depth 5.5[0.217] ‘ ‘ Depth 2.5[0.098]
|12 c 4-42.6[0.102]
[0.472]
-R:M3X0.5 Dust collection port 2-M2X0.4 Depth 2.5[0.098]
(supplied with plug for -L) g| (for mounting magnet, both sides)
D 14[0.551] S
~
\ < !
| N
T o
\ g K 1=
2.5[0.098]| |14.5[0.571] E é é
N 0
8 ‘ F ' T 12.M2X0.4 Depth 3[0.118]
In the case of magnet and sensor rail installed 0.315] _ (for mounting sensor rail, both sides)
(Piping direction: -R) 9[0.354] a 'gf"‘f'gf‘?vf’ho‘l’l:‘”fg:'f’s port
11.5[0.453] 140.551], H ‘ PP plug
‘ ‘ 5.5[0.217] 20[0.787]
5[0‘. 197] 3+39%[0.1181+3%"2]
B s \ Depth 2.5[0.098]
| Fan)
o0 o0 b [ -
—o—o EH 2 g5
— o
! S 5 &
! s L A -
| o0 oD o &
+0.03 +0.0012
In the case of magnet and sensor rail installed ~ 4-M3X0.5 12 C $3% "[¢0. 11817 77
(Piping direction: -L) Depth 5[0.197]  [0.472] Depth 2.5[0.098]
T
1 | @@ @@ &
1IN &
P S=
i | o @ @@ s
|
! . . Locating pin: -P (P-MGA1
M g pin: -P (P-MGAY)
‘2| 25000 180071 22
& W ¥
S )
= =
S —8
~ S=
s HB =
S ™
-
Stroke A B C D E F G H
5 49 [1.929] 16 [0.630] 16 [0.630] 30 [1.181] 16 [0.630] 29 [1.142] 40 [1.575] 35 [1.378]
10 49 [1.929] 16 [0.630] 16 [0.630] 30 [1.181] 16 [0.630] 29 [1.142] 40 [1.575] 35 [1.378]
15 54[2.126] 21[0.827] 21[0.827] 35[1.378] 21[0.827] 34 [1.339] 45[1.772] 40 [1.575]




Dimensions of Clean System Cylinders mm [in.]

Web

CAD)

CS-MGA[ I8
-L:M3X0.5 Dust collection port ~ 2.5[0.098]  14.5[0.571] E -L:2-M3X0.5 Connection port
(supplied with plug for -R) (supplied with plug for -R)
~
SFlerte
@ \ 4 42
(=)
[t}
4-M3X0.5 Depth 5[0.197] A , (1[0.039])
$3°9%40.11813%0'2] 17[0.669] B 5 = 0.5[0.020]
Depth 2.8[0.110] S|z
14[0.551] aots7 || T S0 8.5[0.335]
Sy
p ai
N Al AN ek
o@ _ _ P @ b LB ® .
alg & N 58 =
| © 9 ~ ! I |8
=1 = S, 1 |3
o F © ! N =3
L - PN i ®
A —od 4R K
\
2-M3X0.5 8[0.315] ‘ 7\ 4-5[0.197] 4{0.157] ‘ 2-M3X0.5
Depth 5.5[0.217] ‘ Depth 3[0.118]
125 12[0472)] c 4-$2.6[0.102]
[0.492] ‘
-R:M3X0.5 Dust collection port | D 14[0.551] 2-M2X0.4 Depth 2.5[0.098]
(supplied with plug for -L) ]— = (for mounting magnet, both sides)
- \ ¢ ot
S el e ° =
iR S
2 shel 1o
2.5[0.098] | [14.5[0.571] E S 2.M2X0.4 Depth 3[0.118]
8 ‘ E (for mounting sensor rail, both sides)
. [0.315] -R:2-M3X0.5 Connection port
In the case of magnet and sensor rail installed . (supplied with plug for -L)
(Piping direction: -R) 9[0.354] G
0.9 11.4[0.449] 14[0.551] H ) 5.5[0.217] 20[0.787]
[0.035] \ \ \
m'g 5[0,197] 3*39%[0.1181*%"2]
o2 ‘ SREE—a] Depth 2.5[0.098]
: | YAl A $ VY
[y E*} oo O b O— 1
7 S b (=i 2 E §
|
L&V | [HK sl g g
ha Bl b od ¢ P e
4-M3X05 12 c ¢3+8‘03[¢0.1181*8'°°12]
In the case of magnet and sensor rail installed Depth 5.5[0.217] '[0.472] Depth 2.5[0.098]

(Piping direction: -L)

I
W@( T o0 o9 §
7 1IN o
{x 2 T S&
I
I i
€ B eh ob 7 Locating pin: -P (P-MGA1)
[ g —
‘2| 25000 180071 22
5 =
= 5
S 2
I —
= &=
< —
-
Stroke A B C D E F G H
5 49 [1.929] 16 [0.630] 16 [0.630] 30 [1.181] 16 [0.630] 29 [1.142] 20[1.575] 35 [1.378]
10 49 [1.929] 16 [0.630] 16 [0.630] 30 [1.181] 16 [0.630] 29 [1.142] 40 [1.575] 35 [1.378]
15 59 [2.323] 26 [1.024] 26 [1.024] 40 [1.575] 26 [1.024] 39 [1.535] 50 [1.969] 45[1.772]
20 59 [2.323] 26 [1.024] 26 [1.024] 40 [1.575] 26 [1.024] 39 [1.535] 50 [1.969] 45 [1.772]




Dimensions of Clean System Cylinders mm [in.]

Web

CAD
CS-MGA[ 10
-L:M32X0.5 Dust collection port 2.5[0.098] | 15[0.591] E -L:2-M3X0.5 Connection port
(supplied with plug for -R) & ‘ (supplied with plug for -R)
[Te)
2ol des
© L 8
| % % b9
=)
4-M3X0.5 Depth 5[0.197] A . (1[0.039))
0.5[0.020
$3'6%°[$0.1181°8%"®]  N\18[0.709] B =l [0.020)
Depth 2.8[0.110 8 |12 5[0.197 10.5[0.413
16[0.630 P [ ] 4[0.157] % g [0.197] ‘[ ]
] 5|8
°@ NiaaRy
- — i T So|l & —
3 2 | 5,8 2
L N © N ! ©
2 o =2 ! S,
@ © (=) ! ©
o S AR = B SN =
/ A NI
\
2-M3X0.5 9[0.354] 4-6[0.236] 4[0.157] 2-M3X0.5
Depth 7[0.276 ‘ .
PRTEEE astosry 12 |_C 4-43.2[0.126] Depth 3(0.118]
T0.472]
-R:M3X0.5 Dust collection port ‘ D 14[0.551] 2-M2X0.4 Depth 2.5[0.098]
(supplied with plug for -L) = (for mounting magnet, both sides)
\ o s %#
© oy —
L‘(\l’ ke J@‘Lp(} Lp{ =1 f
o‘] gl ~a
o S =3
© 250.008] |15[0.591] E © 2:M2X0.4 Depth 3[0.118]
8 ‘ E (for mounting sensor rail, both sides)
In the case of magnet and sensor rail installed [0.315] -R:2-M3X0.5 Connection port
(Piping direction: -R) 11[0.433] a (supplied with plug for -L)
. 11.4[0.449 16[0.630 1[0.039
[02?191 7y ‘ [ ‘ ] [0-630] i H i L ] 70.276]| 20[0.787]
Iy 5[0.197] 3'99%[0.11813°™2]
0|5 !
] ® 2 = sE——=, \ Depth 2.5[0.098]
| N VA
@@ 0| b 4 b < =0 =
|
) e mh sl 52
g/ | [ HH ¢ 8 g
| i W A T+ "
I @@ B | ¢ o & &
o 4-M4X0.7 12 c $3'§%[0.118178%"]
In the case of magnet and sensor rail installed Depth 7[0.276]  10.472] Depth 2.5[0.098]

(Piping direction: -L)

29 F

514

8 B

NS {}%

Locating pin: -P (P-MGA1)

o T g Oé —

X 25[0.09] 180.071] S2

5 W =

S >

e A

~ ST

B [s2]

-

Stroke A B C D E F G H

5 52 [2.047] 16 [0.630] 16 [0.630] 31 [1.220] 16 [0.630] 29 [1.142] 41[1.614] 35[1.378]
10 52 [2.047] 16 [0.630] 16 [0.630] 31 [1.220] 16 [0.630] 29 [1.142] 41[1.614] 35[1.378]
15 62 [2.441] 26 [1.024] 26 [1.024] 411[1.614] 26 [1.024] 39 [1.535] 51 [2.008] 45[1.772]
20 62 [2.441] 26 [1.024] 26 [1.024] 41[1.614] 26 [1.024] 39 [1.535] 51 [2.008] 45[1.772]
30 72 [2.835] 36 [1.417] 36 [1.417] 51 [2.008] 36[1.417) 49[1.929] 61 [2.402] 55 [2.165]




Dimensions of Clean System Cylinders mm [in.]

Remark: For cylinder with magnet sensor rail, see p.672. | 2=
CAD|
CS-MGA12
-L:M52X0.8 Dust collection port 4[0.157] 26[1.024] | -L:2-M5X0.8 Connection port
(supplied with plug for -R) 5 ‘ (supplied with plug for -R)
o
A
S 4 e
& oD G o
w0
2-M4X0.7 26[1.024] ; g = 1.5[0.059]
18[0.709] Depth 7[0.276] C N-M4X0.7 Depth 7[0.276] o o 7[0.276]  / 9.5[0.374]
SIS H 2-M4X0.7
‘ ‘ eyt Depth 4[0.157]
&) —dD oD I .5 —
Tl el 3 g | i 5[0.197] i w2 g
| 8| @ o @ : “H @
S| = ol o | =)
A NI ] & 3 / A [ S
1 m ,// S
Y ML\ i %%%D i il
\
10[0.394] $4*3%[40.1575'§012] 4-$4.2[0.165] /( ‘4-8[0.315] 6[0.236]
16.5 Depth 3.3[0.130] 22[0.866] D
[0.650]
E (1.4[0.055])
F 14[0.551]
-R:M5X0.8 Dust collection port G 10 14 2-M2X0.4 Depth 2.5[0.098]
(supplied with plug for -L) 10.394] [[0.551] (for mounting magnet, both sides)

M4X0.7 Depth 4.5[0.177] (both sides)

3-M3X0.5 Depth 3.5[0.138]

(both sides)

2.5(0.098]
3.7[0.146]

(for mounting sensor rail, both side

&

g‘ %% ‘ bt {59@ f?’ﬁ‘f‘ﬁq

§ e Tl g

% il J‘)\ ‘ i {}% \_‘7 & w:g

) = =3
3.5[0.138] 2-M2.5X0.45 Depth 3[0.118]

3.5[0.138]
5.2[0.205]

-R:2-M52X0.8 Connection port

(supplied with plug for -L)

35[1.378] H
4[0.157]| | 26[1.024] [
11[0.433] J
7[0.276] 39[1.535]
8[0.315] = 4*§%%[0.1575"3%']
_ g Depth 2.5[0.098]
= S
5 s &
st & [ O
Y g I
sl RS
LH S| = Locating pin: -P (P-MGA2)
0
_ o S
R 5
R —© & 2 -
= ‘ 5| 30118, 2300091] £5
« .22[0.866] D 8 ‘ g
$4'8%[$0.15753°"2] 4-M5X0.8 <] 2
Depth 2.5[0.098] Depth 6[0.236] £ %73_3
~ S5
gt —x
Stroke A B € D E F G H I J K N
10 77 3.031] — 26[1.024] | 25[0.984] | 75[2.953]| 59 [2.323] | 46 [1.811] | 16 [0.630] | 26 [1.024] | 66 [2.598]| 46 [1.811] 4
20 77 [3.031] — 26[1.024] | 25[0.984] | 75[2.953]| 59 [2.323] | 46 [1.811] | 16 [0.630] | 26 [1.024] | 66 [2.598]| 46 [1.811] 4
30 97 [3.819] — 46[1.811] | 45[1.772] | 95[3.740]| 79[3.110] | 66 [2.598] | 36 [1.417] | 46 [1.811] | 86[3.386]| 66 [2.598] 4
40 97 [3.819] — 46[1.811] | 45[1.772] | 95[3.740]| 79[3.110] | 66 [2.598] | 36 [1.417] | 46 [1.811] | 86 [3.386]| 66 [2.598] 4
50 |117[4.606]| 66[2.598] | 33[1.299] | 65 [2.559] | 115 [4.528]| 99 [3.898] | 86 [3.386] | 56 [2.205] | 66 [2.598] |106 [4.173] | 86 [3.386] 6
60 |117[4.606]| 66 [2.598] | 33 [1.299] | 65 [2.559] | 115 [4.528]| 99 [3.898] | 86 [3.386] | 56 [2.205] | 66 [2.598] | 106 [4.173] | 86 [3.386] 6




Dimensions of Clean System Cylinders mm [in.]

@Cylinder with magnet sensor rail CS-MGAS12

@Cylinder with shock absorber CS-MGA[ [12-SS[ ]

0.5(0.020] 16.5[0.650]

5.5[0.217]

Piping direction: -R

11.5

Rubber stopper
21[0.827]

M6X0.75 /

M5X0.8 Dust collection port

M4X0.7

Web

CAD

14[0.551]
60.236]

U

it e

>
>

4

11.5[0.453]
55(0217] 22[0.866]

7.9[0.311]

<]

13.1[0.516]

i

[0.315]

ool ® 13
| 3
Magnet sensor rail
31[1.220] ‘
W 2- .
| o.157) Depth 6[0.236]
‘ L G ] |
| e e o4 4 _
o &
| o H S,
| oD o *Hp P
g‘ 7%—‘n ! ‘ m [} il
3 ] | u: i I
M6X0.75 Shock absorber For strokes of 10, 30 and 50
CS-KSHC4X4-BD
(1.5[0.059]) 29.5[1.161] Stroke ‘ (27.5[1.083])
2[0.079]‘ ‘ 3[0.118] 2[0.079] 6[0.236]
‘ ‘ 7[0.276]
= O ©f
5 5, R

2-M3X0.5 Depth 3[0.118] (Through thread)

2-M5X0.8 Connection port

Note: For locking the rubber stopper or metal stopper.
Should never be used for securing the shock absorber.

Piping direction: -L

©

7113 ‘ f [ 1
D ¢ &P 45
b S=
N &

=
I

IS)
w|e
oW
[e))

Locating pin: -P (P-MGA2)

3[0.118],

2.300.091]

$5h7 £012[$0.19685 Sovos7]

= .

¢4 $8%140.157483555%]



Dimensions of Clean System Cylinders mm [in.]

Remark: For cylinder with magnet sensor rail, see p.674. | 2=
CAD|
CS-MGA16
-L:M5X0.8 Dust collection port 4[0.157] 27[1.063] | -L:2-M5X0.8 Connection port
(supplied with plug for-R) ~ __ ‘ (supplied with plug for -R)
(o)
(¢}
Y & ol ]
(=) —
& O % g
[aV]
| © OO o
©
A
26[1.024] B ‘ =l 2.5[0.098]
| 3 |©
23[0.906] _2-M4X0.7 c N-M4X0.7 Depth 8.50.335] | 9=| 8.5[0.335] , /12[0,472]
Depth 8[0.315] E S, ‘ H 2-M5X0.8
~
e Depth 4[0.157
V7 : BEFaIn HE ) 2 pin 410-157)
TV o N | Y 5[0.197] R I
SR QS ! 50 S
| — |2 N~ 1 -
© 7ol @
130.512) $4*3%°[40.1575°3°"2] 4¢4 2[0.165] A ‘ 8[0.315] 8[0.315]
21.5(0.846] Depth 3.7[0.146] 24[0.945]
E (1.4[0.055])
F 14[0.551] 3-M4X0.7 Depth 5[0.197] (both sides)
-R:M52X0.8 Dust collection port G 10 14 2-M2X0.4 Depth 2.5[0.098]
(supplied with plug for -L) [0.394]| |[0.551] 5 (for mounting magnet, both sides)
)
/ S
— NN =l
R s ul
SR ] (S <
eTer CIPIP|  P% ¢R g I8
© [ \ =ray =
M5X0.8 Depth 5[0.197] (both sides) 4,5[0,117]‘ 2-M2.5X0.45 Depth 3[0.118]\ & &
10[0.394] 9[0.354] (for mounting sensor rail, both sides) \ ~
= -R:2-M520.8 Connection port
S7[1.457] H (supplied with plug for -L)
4[0.157]| | 27[1.063] I
12[0.472] J
8[0.315] 39[1.535]
8(0.315] ]| 478%[0.157574%"
5 ‘ S, Depth 2.5[0.098]
Bt = | _
5 4
S © 4 D 1
o | 1
sl Sk -
fi g Locating pin: -P (P-MGA2)
— 5|3 —
o 5
St — D ] = &7
2 = > S| o118, | 230001 £
w | 240.945] D & ‘ ‘ 2
¢4+8v03[¢0_1 575+8v0012] 4-M5X0.8 % g
Depth 2.5[0.098] Depth 9[0.354] =3 HL =
RS —
Stroke A B C D E F G H | J K N
10 80 [3.150] - 28[1.102] | 25[0.984] | 78([3.071] | 62[2.441] |48.5[1.909] | 16[0.630] | 27[1.063] | 68([2.677] | 46[1.811] 4
20 80[3.150] = 28[1.102] | 25[0.984] | 78[3.071] | 62[2.441] | 48.5[1.909] | 16[0.630] | 27[1.063] | 68[2.677] | 46[1.811] 4
30 | 100[3.937] - 481[1.890] | 45[1.772] | 98[3.858] | 82[3.228] | 68.5[2.697] | 36[1.417] | 47[1.850] | 88[3.465] | 66 [2.598] 4
40 | 100[3.937] - 48[1.890] | 45[1.772] | 98[3.858] | 82[3.228] | 68.5[2.697] | 36[1.417] | 47[1.850] | 88[3.465] | 66 [2.598] 4
50 120 [4.724] | 68[2.677) | 34[1.339] | 65[2.559] | 118[4.646] | 102 [4.016] | 88.5[3.484] | 56[2.205] | 67[2.638] | 108[4.252] | 86 [3.386] 6
60 120 [4.724] | 68[2.677] | 34[1.339] | 65[2.559] | 118[4.646] | 102[4.016] | 88.5[3.484] | 56[2.205] | 67[2.638] | 108 [4.252] | 86 [3.386] 6




Dimensions of Clean System Cylinders mm [in.]

Web

@Cylinder with magnet sensor rail CS-MGAS16

CAD
@Cylinder with shock absorber CS-MGA[ [16-SS[ |
Piping direction: -R
Hellel© © Tﬁ
| \F:B:ﬁ
18[0.709
1.5[0.059] 16.5[0.650] 34{1.339] K Magnet sensor rail 8[0.’3_1_5]>
- ‘ / 2-M4X0.7
LD_ N~
%% g | l ‘ Depth 8[0.315] %ﬂ
L6 | ol e SHED ) LY
1 S
I any fany -
o l hd ~ -
& - - ] & & (D
D & | o&p o b 1 o3 e 1O
Vo RN e — | ol ey (9B
Y TS | L 1 s, & 2|8
— — = |
16.5[0.650] M8X0.75 Shock absorber \ For strokes of 10, 30 and 50 ‘ 16.5[0.650]
22[0.866] CS-KSHC5X5-DE 11.5[0.453] |10.5
[0.413]
Rubb (2[0.079])  31[1.220] Stroke ‘ (29[1.142])
“21F(;_§2°7p]per 2[0.079] 2[0.079] 2[0.079] 8[0.315]
V—W 9[0.354]
1 I
: S 3o o
M8X0.75 H @L‘J@{b ﬂ@
M53X0.8 Dust collection port 2-M3X0.5 Depth 3[0.118] (Through thread) 2-M52X0.8 Connection port

Note: For locking the rubber stopper or metal stopper.
Should never be used for securing the shock absorber.

Piping direction: -L -
EE@&B@ I =:;

> D 4 H
o

o o o
& O o

ot &

[ o g

Locating pin: -P (P-MGA2)

30.118], 2.3(0.091]

i

¢5h7 8 0t2[$0.1 96858'00047]
$43373[40.15748383082]




Dimensions of Clean System Cylinders mm [in.]

Remark: For cylinder with magnet sensor rail, see p.676. | 2=
CAD|
CS-MGA20
-L:M53<0.8 Dust collection port 4{0.157] 30[1.181] | -L:2-M52X0.8 Connection port
(supplied with plug for -R) & ‘ (supplied with plug for -R)
Bl M e
&
R S ahA ==k ko
| % 090 o
A
29[1.142] B ‘ - 3[0.118]
og[1.102] - 2M5X08 c N-M5 X0.8 Depth 1000.394)| .| B 10[0.394]
Depth 9[0.354] i é 2-M5X0.8
: : : vy Depth 5[0.197]
s &) = & gD || S f
i IXk=) iy | 5[0.197] N go| @ —
ol o ~N o [}
7N |83 5|8 3 T <3 3
SIS By | |/ , 5
@ ‘ A @f\\p +
1748 Il 17
Y TRy & 1]
16[0.630] $4°3°[$0.15753°"%] 4-¢5.2[0.205] \ 4-9.4[0.370] 10
26[1.024] Depth 4.2[0.165] 27[1.063] D [0.394]
E (1.4[0.055])
F 14[0.551] 3-M4X0.7 Depth 5[0.197] (both sides)
-R:M52X0.8 Dust collection port G 10,14 2-M2X0.4 Depth 2.5[0.098]
(supplied with plug for -L) [0.394]| [0.551] = (for mounting magnet, both sides)
e
X‘L © S Ca=tng
,LF | | —
g_i DA LH@“K e S slﬁg
=l LATH ]
o
M6X1.0 Depth 7[0.276] (both sides) 5[0.197] ‘ 2-M2.5X0.45 Depth 3[0.118] =
11[0.433] 10[0.394] (for mounting sensor rail, both sides) -R:2-M53X0.8 Connection port
41ﬁ.5[1‘.634] H ‘ (supplied with plug for -L)
4[0.157]| | 30[1.181] | ‘
13[0.512] J
9[0.354] 40[1.575]
8[0.315] & 473%[0.1575*3%2]
=, ‘ é Depth 2.5[0.098]
1 LA ﬁ\
=X gk %
< =
Iull 5|5
fi g9 Locating pin: -P (P-MGA2)
§ Py -
EI !—\g} 5K R g =
= ‘ 27[1.063] b § 3[0.118], . 2.3[0.091] %g
$A3°[$0.1575°0°"2]  \  4-MBX1.0 2 ‘ s
Depth 2.5[0.098] Depth 12[0.472] o -3
IR .
_/— %
Stroke A B C D E F G H | J K N
10 87 [3.425] — 30[1.181] | 26[1.024] | 85[3.346] | 67.5[2.657]| 54[2.126] | 16[0.630] | 29[1.142] | 74[2.913] | 46[1.811] 4
20 87 [3.425] - 30[1.181] | 26[1.024] | 85[3.346] | 67.5[2.657]| 54[2.126] | 16[0.630] | 29[1.142] | 74[2913] | 46[1.811] 4
30 107 [4.213] - 50[1.969] | 46[1.811] | 105[4.134] | 87.5[3.445]| 74[2.913] | 36[1.417] | 49[1.929] | 94[3.701] | 66[2.598] 4
40 107 [4.213] - 50(1.969] | 46([1.811] | 105[4.134] | 87.5[3.445]| 74[2.913] | 36[1.417] | 49[1.929] | 94[3.701] | 66[2.598] 4
50 127[5.000] | 70 [2.756] 35[1.378] 66[2.598] | 125[4.921] |107.5[4.232] | 94[3.701] | 56[2.205] 69[2.717] | 114[4.488] 86 [3.386] 6
60 | 127[5.000] | 70[2.756] | 35[1.378] | 66[2.598] | 125[4.921] |107.5[4.232]| 94[3.701] | 56[2.205] | 69[2.717] | 114 [4.488] | 86[3.386] 6
70 147[5.787) | 90[3.543] | 45[1.772] | 86[3.386] | 145[5.709] |127.5[5.020] | 114[4.488] | 76[2.992] | 89[3.504] | 134[5.276] | 106 [4.173] 6
80 147[5.787) | 90(3.543] | 45[1.772] | 86[3.386] | 145[5.709] |127.5[5.020] | 114[4.488] | 76[2.992] | 89[3.504] | 134[5.276] | 106 [4.173] 6




Dimensions of Clean System Cylinders mm [in.]

Web

@Cylinder with magnet sensor rail CS-MGAS20

CAD
@Cylinder with shock absorber CS-MGA[ [20-SS[ |
Piping direction: -R
lollo e {2
q MT :
T H—
Magnet sensor rail 22[0.866]
50.197] 16.5[0.650] 39.5[1.565] K / 10[0.394]
‘ (5[0.197]) :
< ‘ ‘ *T 2-M5X0.8 —L
I | Depth 8[0.315]
| ob o &b T H_
: i o =) &
i W ~ S, e had
| [T9) [N
i i o I} ™
| . . 4 R
| o4D @ b 177 o 19D
§ r:(—v‘ = ‘ ‘ il § E [N g
. = A= B
20[0.787) M10X1 Shock absorber \ For strokes of 10, 30, 50 and 70
2771.063] CS-KSHC6X8-DE 14[0.551] | 13

[0.512]

45[1.772] Stroke (41.5[1.634))

Rubber stopper g 510 o56])|  3[0.118] 4.5[0.177] 3.5[0.138] 8[0.315]
26[1.024] W

10[0.394]
o c— 1 BloEP
e = : ‘ 1
M10X1 ﬁ@ @LH@ + LH&%
M5<0.8 Dust collection port 2-M3X0.5 Depth 3[0.118] (Through thread) 2-M5X0.8 Connection port

Note: For locking the rubber stopper or metal stopper.
Should never be used for securing the shock absorber.

Piping direction: -L

&
[l
&

H = i =
o D ¢ oD |
O D ¢ o 17
|

Locating pin: -P (P-MGA2)

3[0.118] , 2.30.001]

i

#5h7 8012[$0.19685 3000¢7]
$4:88%2140.157483000%]




SENSOR SWITCHES

Solid State Type, Reed Switch Type

Order Codes

F - MGAS

Lead wire length
A — 1000mm [39in.]

B — 3000mm [118in.]

Sensor switch
ZE135 — Solid state type  2-lead wire
ZE235 — Solid state type  2-lead wire

ZE101 — Reed switch type

ZE201 — Reed switch type

ZE155 — Solid state type  3-lead wire
ZE255 — Solid state type 3-lead wire

ZE102 — Reed switch type

ZE202 — Reed switch type

with indicator lamp
with indicator lamp

without indicator lamp

without indicator lamp

with indicator lamp
with indicator lamp

with indicator lamp

with indicator lamp

DC10~28V
DC10~28V

DC5~28V
AC85~115V
DC5~28V
AC85~115V
DC4.5~28V
DC4.5~28V
DC10~28V
AC85~115V
DC10~28V
AC85~115V

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.



Moving Sensor Switch

@Loosening the mounting screw allows the sensor switch to
be moved along the switch mounting groove of the Mini
Guide Slider.

@Tighten the mounting screw with a tightening torque of 0.1~
0.2N - m [0.9~1.8in - Ibf].

When Mounting the Cylinders with Sensor Switches in Close Proximity

When mounting Mini Guide Sliders in close proximity, install
them at the values shown in the table below, or larger.

C
s To
Y i
@Solid state type mm[in] @Reed switch type mm [in.]
Model A B C D Model A B (¢} D
MGASA.5 | 4[016]] 2[0.08]| 3[012]5020] MGAS4.5 |2 [0.08]] 2[0.08] | 2 [0.08]] 2 [0.08]
MGAS6 | 3[0.12]|2(0.08]|4[0.16]| 4 [0.16] MGAS6 | 2[0.08]|2[0.08]|4[0.16]| 2 [0.08]
MGAS8 | 30.12]|2[0.08]|4[0.16]| 4 [0.16] MGAS8 |2][0.08]|2[0.08]|4[0.16]| 2 [0.08]
MGAS10 |3[0.12]|2[0.08]| 4[0.16] | 4 [0.16] MGAS10 | 2[0.08] | 2[0.08]| 4[0.16] | 2 [0.08]
MGAS12 |3[012]] 2008 [2[008][ 40.16]  MGAS12 |2[008]| 2[0.08) | 2 [0.08]| 2 [0.08]
MGAS16 |3[012]2[008]| 2[008][20.08] MGAS16 |2(0.08]| 2(0.08] [ 2 [0.08] | 2 [0.08]
MGAS20 | 3[0.12] | 2{0.08] | 2 [0.08]| 2 [0.08] MGAS20 |2[0.08]|2[0.08]| 2 [0.08]| 2 [0.08]

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

@ Operating range: £

The distance the piston travels in one direction, while the
switch is in the ON position.
@ Response differential: C
The distance between the point where the piston turns the
switch ON and the point where the switch is turned OFF as

the piston travels in the opposite direction.

@Solid state type

C (Response differential)

’\‘l C (Response differential)
\

_ 0O
—
n

0
-
=
L MAX. sensing location

mm(in.]

Item Model

MGAS4.5

MGAS6

MGAS8 | MGAS10 | MGAS12

| MGAS16 MGAS20

Operating range : 2

1.5~3.2[0.059~0.126]

Response differential : C

0.2 [0.008] or less

MAX. sensing location Note

6 [0.236]

Remark: The above table shows reference values.
Note: This is the length measured from the switch’s opposite end side to the lead wire.

@Reed switch type

mm(in.]

Item Model

MGAS4.5

MGAS6

MGAS8 | MGAS10 | MGAS12 | MGAS16

MGAS20

Operating range : 2

3.0~6.0[0.118~0.236]

Response differential : C

1.5[0.059] or less

MAX. sensing location Note

10[0.394]

Remark: The above table shows reference values.
Note: This is the length measured from the switch’s opposite end side to the lead wire.



Mounting Location of End of Stroke Detection Sensor Switch

@l o [J !
e o] [J
XNote
YNo(e

Note : Dimensions from the end of the sensor rail.

@Solid state type

mml[in.]
Model MGAS4.5 MGAS6 MGAS8 MGAS10
Stroke 5 10 5 10 15 5 10 15 20 5 10 15 20 30
X 18[0.709]|18 [0.709]|18 [0.709]|18 [0.709]|18 [0.709]|18 [0.709]|18 [0.709]|18 [0.709]|18 [0.709]|19 [0.748]19 [0.748]|19 [0.748]|19 [0.748]|19 [0.748]
Y 23[0.906]|28 [1.102]|23 [0.906]|28 [1.102]|33 [1.299]|23 [0.906]|28 [1.102]|33 [1.299]|38 [1.496]| 24 [0.945]|29 [1.142]|34 [1.339]|39 [1.535]|49 [1.929]
mml[in.]
Model MGAS12 MGAS16 MGAS20
Stroke 10 20 30 40 50 60 10 20 30 40 50 60 10 20 30 40 50 60 70 80
X 170.669]|17 [0.669] 17 [0.669] |17 [0.669]|17 [0.669](17 [0.669] 17 [0.669]| 17 [0.669] 17 [0.669] (17 [0.669] |17 [0.669]|17 [0.669]|17 [0.669] 17 [0.669] |17 [0.669](17 [0.669] 17 [0.669]|17 [0.669]|17 [0.669] 17 [0.669]
Y 27 [1.063]|37 [1.457] 47 [1.850]| 57 [2.244](67 [2.638]| 77 [3.031]|27 [1.063]|37 [1.457] |47 [1.850] |57 [2.244] 67 [2.638] |77 [3.031]|27 [1.063]|37 [1.457] (47 [1.850]|57 [2.244] 67 [2.638] {77 [3.031]|87 [3.425] |97 [3.819]
@Reed switch type J—
Model MGAS4.5 MGAS6 MGASS8 MGAS10
Stroke 5 10 5 10 15 5 10 15 20 5 10 15 20 30
X 22 [0.866] | 22 [0.866] | 22 [0.866] | 22 [0.866] | 22 [0.866] | 22 [0.866] | 22 [0.866] | 22 [0.866] | 22 [0.866] | 23 [0.906] | 23 [0.906] | 23 [0.906] | 23 [0.906] | 23 [0.906]
Y 27 [1.063] | 32 [1.260] | 27 [1.063] | 32 [1.260] | 37 [1.457] | 27 [1.063] | 32 [1.260] | 37 [1.457] | 42 [1.654] | 28 [1.102] | 33 [1.299] | 38 [1.496] | 43 [1.693] | 53 [2.087]
mml[in.]
Model MGAS12 MGAS16 MGAS20
Stroke 10 20 30 40 50 60 10 20 30 40 50 60 10 20 30 40 50 60 70 80
X 21(0.827] | 210.827] | 21 [0.827] | 21 [0.827] | 21 [0.827] | 21 [0.827] | 21 [0.827] |21 [0.827] | 21 [0.827] | 21 [0.827] | 21 [0.827] | 21 [0.827] |21 [0.827] |21 [0.827] | 21 [0.827] | 21 [0.827] | 21 [0.827] | 21 [0.827] | 21 [0.827] | 21 [0.827]
Y 31(1.220] | 41[1.614] | 51 [2.008] | 61 [2402] | 71 [2.795] | 81 [3.189] | 31 [1.220] 41 [1.614] | 51 [2.008] | 61 [2402] | 71 [2.795] | 81 [3.189] | 31 [1.220] 41 [1.614] | 51 [2.008] | 61 [2.402] | 71 [2.795] | 81 [3.189] | 91 [3.583] [101 [3.976]

Special Specifications

For the Mini Guide Slider, we have prepared certain special specifications that have been proven to be particalarly popular.
To place an order, enter codes in the parentheses at the end of the order code.
For detailed specifications, dimensions, and delivery schedules, consult us.

1. Low speed and adaptable to speed change specification (-1W)

Suitable for repeated stops and movements, or for operation
at fixed low speeds.

Speed range 5 to 300mm/s [0.2~11.8in./sec.]

% Outward dimensions are the same as the standard products.
% The -1W option is not available for the clean system cylinder (cleanroom

specification).

2. Two sensor switch specification (-4W)

Specifications are for MGA4.5 with 2 sensor switches. Note that
the sensor rail protrudes from the table surface by
1.5mm[0.059in.].

O®MGA6X10-R-1W

Order example: For low speed and
adaptable to speed change specification

Caution: The above special specification may vary from the standard prod-
ucts in terms of delivery schedule, price, dimensions, and operating
life. Consult us before placing an order.





