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Blessing of the Earth

absolute Magnescale

A compass using geomagnetism will guide you across the sea even during conditions of zero visibility in dense fog or in

storm with giant waves. Similarly, Magnescale uses magnetic technology to provide precise positioning even in severely:
harsh environments such as oil, coolant, and condensation in machine tools. Magnescale is jam-packed with state-of-the- 1
art technologies, from precise magnetic recording and detection technology to advanced arithmetic processing technf)iogy

and beyond. And, it’s these cutting-edge technologies that are supporting the next generation of global manufacturing.



Advanced technology supports the evolution
of high precision and resistance to harsh environments.
Magnescale continues its endless evolution

to develop scales with the high precision |
and durability demanded by machine tool appli ations.

Born from advanced magnetic technology,
Magnescale scales utilize a magnetic based operating
principle which makes them resistant to oil

and condensation inherent to machine tools,

thus enabling consistently stable and precise position detection.

Principle

Detection principle

A thin-film MR element with a high-precision, low-distortion pattern
arrangement is used as the detecting element.

The resistance value of the MR element changes when

the magnetic field acting on the element changes due

to an alteration in the relative positions between the element
and the magnetic media. This change in resistance value is read

electronically to detect the amount of positional change.

Absolute position
detection system

= Adopts the 2-track M-code system.

de,d\ (;06% S . ~ Number of M-code bits: Up to 18 bits

(Left figure: Example of 4-bit codes)

MR element

The MR element uses a special pattern to enable stable signal detection

with high precision.

The patented detecting head pattern incorporates various technologies
that help to achieve a high-precision signal, such as the following:

1) Harmonic distortion components are removed from the detected signal.
2) Stable signal output can be obtained over the entire effective length.

3) Stable signal output can be obtained with respect to temperature variation.

Stability

Scale signal MR element

ababa
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The raw signal is an exact sine wave




Beyond to Next Stage

Resistance to Harsh Environments

Diamond DLC
(Monocrystal)  (Amorphous)

Protective structure

A diamond-like carbon (DLC) film is formed on the surface of the
detecting head (the surface facing the magnetic scale) as a protec-
tive film. The detecting head is securely protected against both
mechanical and environmental factors by multiple layers of protec-
tive film, which includes the DLC film (the world's first patent
pending protective DLC film to be used on a MR element surface).

High Precision

Advanced arithmetic
processing technology

Use of an arithmetic processing circuit, based on original
technology, achieves a higher interpolation accuracy.

vibration resistance of 250 m/s?

Magnescale primarily uses ferrous materials to protect the detector, thereby
realizing high vibration and impact resistance characteristics. Furthermore, the
SR67A series employs multi-point connection construction and a highly rigid
case to achieve top class vibration and impact resistance.

Example of multi-arithmetic processing circuit.

Thermal expansion

Magnescales' have the same linear expansion
coefficient as that of cast iron used for the
structure of general machine tools. Therefore, the
scales exhibit the same thermal behavior as the
equipment in which they are installed. This is
evident in maintaining extremely stable position-
ing even in environments where the temperature
is constantly changing. Due to the design
structure of the SR series scales, they can be
installed in close contact with the equipment while
still achieving high positioning accuracy despite
large temperature fluctuations.

e s | REsistance to condensation and oil Scale recording method
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High resolution

High performance processing allows for resolutions down to 5nm and 1nm.*
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Magnescale employs a magnetic detection principle that is resistant to the effects Optical scale
250 2.0 of condensation and oil inherent to machine tools. This principle allows for the Master scale Transcription Product scale
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High-precision magnetic Recording ]
material coating .-> The scale is recorded directly onto each product using a .
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uniform signal over the entire length. a "master scale

*For resolution of 1nm(0.001um), please contact our sales department.




*For resolution of 1nm(0.001um), please contact our sales department.

Communication
Type/model name

Slim type

SR27A

ABS

(Absolute)

Robust type

SR67A

Linear
encoder

Slim type

SR74
INC

(Incremental)

Robust type

SR84

Communication

system Type/model name

Exposed type

RS97-1024E

Exposed type

RS97-1024N

Angle ABS
encoder (Absolute)

Enclosed type

RU97-2048

Enclosed type

RU77-4006

Output signal

Compatible
controllers

Effective length

Maximum resolution

Accuracy

Maximum response speed

Protective design grade

FANUC
Mitsubishi Electric
SIEMENS

FANUC
Mitsubishi Electric
SIEMENS

Output signal

Compatible
controllers

Through hole
diameter

Maximum resolution

Accuracy

Maximum response speed

Protective design grade

FANUC
Mitsubishi Electric
SIEMENS

FANUC
Mitsubishi Electric
SIEMENS

SIEMENS

*Magnescale reserves the right to change product specifications without prior notice.

FANUC
Mitsubishi Electric

Yaskawa Electric
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Absolute linear encoder

Slim type

SR27A

« Slim type allows installation in narrow spaces

* Magnetic system enables use even in environments
with condensation, oil, and other adverse coditions

» Supports the communication protocol of each
supporting manufacturer
+ Same thermal expansion as iron

//]o4 [ma]

> Air purge hole
(M5: Both ends)

1.5

L1=L+138

L2 =

L+ 115

(11.5)

L4 L5

56.5

L

Model name

SR27A - xxxOLJAX

SR27A - xxxO[IBX
SR27A - xxxO[IDX

SR27A - xxxOAZY

Effective length (L: mm)

70 - 2,040

Thermal expansion coefficient

12+1 x 10°/°C

Accuracy(at 20°C)

(3+3L/1,000) pmp-p or (5+5L/1,000) pmp-p, L: Effective length (mm)

Reference point

Center, or user-selected position (Set at factory shipping) |

Fixed to center

Fixed to 10 mm from left end of effective length

Output signal

Absolute serial bidirectional signal, compliant with EIA-485

Compliant with DRIVE-CLIQ

Compatible controllers

FANUC a/ai interface compatible

Mitsubishi Electric

SIEMENS AG

Resolution

Selectable from 0.001*, 0005, 0.01, 0.05, 0.1, 0.5and 1 pm (Factory sef)

Selectable from 0.001%,0.005, 0.01, 0.05and 0.1 um (Factory set)

Selectable from 0.001*, 0.005 and 0.01um (Factory set)

Maximum response speed

200 m/min

Functional safety

Please consult with each controller manufacturer regarding
support for functional safety.

EN 1SO13849-1:2008 Cat.3
EN 62061:2005 / IEC 61508:2010
EN61800-5-2:2007

Legal compliance

FCC Part15 Subpart B Class A

ICES-003 Class A Digital Device
EN55011 Gp1 Class A, EN61000-6-2

Operating temperature range

0 to +50°C

Storage temperature range

-20 to +55°C

Vibration resistance

150 m/s? (50 Hz to 3,000 Hz)

Impact resistance

350 m/s? (11 ms)

Protective design grade

IP54 (Air purge not included), IP65 (Air purge included)

Power supply voltage range

DC+4.75to +5.25 V

DC+17 to +30.8 V

Maximum power consumption

1.3W or less (4.75V or 5.25V)

1.75W or less (17V)
1.9W or less (30.8V)

Consumption current

250mA (5V) (when the controller is connected)

75mA (24V) (when the controller is connected)

Mass

Approx. 0.39kg+ 1.53kg/m or less

Compatible cables
(types without relay connectors)

CH23-***NVF

CH23-***NVM

CH22-***NSMY

Maximum cable length 13 m 13 m 30 m
Compatible cables CH23-**NVK + CH23-***NPFA CH23-***NVK + CH23-***NPMA CH22-***NSMF + CH22-*** NSFY
(types with relay connectors) 30m 30m 30 m

Maximum cable length

C . *
) Qo\ 2- 910 hole, 15 sinkhole depth 9 n x Intermediate foot plate )
,% (Mounting screw M8 x 16) n x $5 hole Fﬁed"’e
0|10 ength
N N o) Effective length mark (Mounting screw M4 x 10) mark
@ :
=
(o2}
Bl - 3
& i Y ¥ - Y 2y L
i = P @ L@ :
) 3 @\ ) ’ +Direction = — J 77777 i gg:,m
0+0.2
18 18 2 - M6 8.0 sinkhole depth 5
25 26 56133 (Mounting screw M4 x 20 or M6) (bottom surface also) (2.5)
176 (30.5)
151
Air purge hole N
. *Wh le head in the directi f th A it:
' (M5:Bothends) { posi'gcesg;:rit;} ias arggi\t/i‘(a)?\ I;r:d%eggﬁsgnpglérig/ ?srrgl‘fé)traction. Unit: mm
. " 6.8(FANUC , Mitsubishi Electric)
R50 (with repeated bending) ) )
Mi ) .FANU.C R25 (without repeated:with conduit) SIEMENS AG R75 (Wfth repeated bendlng? 7-1(SIEMENS)
itsubishi Electric | o, (without repeated:without conduit) R35 (without repeated bending) *Cable leadout direction can be selected either right or left.
Effective Total . ; Number of Effective Total : . Number of
length length Mounting pitch intermediate foot plates length length Mounting pitch intermediate foot plates
L L1 L2 L3 L4 L5 n L L1 L2 L3 L4 L5 n
70 208 185 - - - 0 770 908 885 | 442.5 - 442.5 1

120 258 235 - - - 0 820 958 935 | 467.5 - 467.5 1
170 308 285 - - - 0 920 1,058 1,085 | 517.5 - 517.5 1
220 358 335 - - - 0 1,020 1,158 1,135 | 567.5 - 567.5 1
270 408 385 - - - 0 1,140 1,278 1,255 | 627.5 - 627.5 1
320 458 435 - - - 0 1,240 1,378 1,355 | 677.5 - 677.5 1
370 508 485 - - - 0 1,340 1,478 1,455 | 727.5 - 727.5 1
420 558 535 - - - 0 1,440 1,578 1,555 520 | 520 515 2
470 608 585 - - - 0 1,540 1,678 1,655 550 | 550 555 2
520 658 635 - - - 0 1,640 1,778 1,755 585 | 585 585 2
570 708 685 - - - 0 1,740 1,878 1,855 620 | 620 615 2
620 758 735 - - - 0 1,840 1,978 1,955 650 | 650 655 2
670 808 785 392.5 - 392.5 1 2,040 2,178 2,155 720 720 715 2
720 858 835 417.5 - 417.5 1 Unit: mm

MG: Machine guide

« The surface indicated by the A marks is the installation surface.
« Screws indicated in the diagram are supplied as standard accessories.
» Movement outside the effective length (L) will damage the scale head. It is recommended that the mechanical movable length (stroke) be set to 10 mm or more to the

inside of both ends of the effective length (L).

* Intermediate foot plate: One location when L = 670 mm, two locations when L = 1440 mm

*For resolution of 1nm(0.001pum), please contact our sales department.

Scale

Cables

[xxx]Effective length (cm)

[[J]Resolution and direction (um)

[AlCommunication protocol

*Magnescale reserves the right to change product specifications without prior notice.

[#]Reference point position

Type | Direction |Resolution | Type | Direction |Resolution Type |NC manufacturer |Remarks Type Reference
[O]Accuracy grade S 0.005| T 0.005 A |FANUC a/ai interface point position
Type |Accuracy grade A 0.01 F 0.01 B | Mitsubishi Electric | 2-wire X |Center
A (5+5L/1,000) ymp-p B + 0.05| G - 0.05 D |Mitsubishi Electric | 4-wire v Fixed to 10mm from left
S [ (3+3L/1,000)ump-p C 01| H 0.1 Z |SIEMENS AG DRIVE-CLIQ end of effective length
L: Effective length(mm) b 05| J 05|  SIEMENS AG: Y only
E 11 K 1] Mitsubishi Electric, FANUC: X only

SIEMENS AG: S, A
Mitsubishi Electric: S, A, B, C

FANUC: S, A,B,C,D,E, T,F,G H,I,J K

[V]Cable seath (covering)

| CH22

* Please consult our representative
separately for arbitrary positions.

CH22

. | Type \ Cable specification Ia)
C H 2 2 - D D D O v >,< # [ s [PU (Polyurethane, Siemens Motion connect 800+) | %) g
_— Ia) =
[3¢]Scale side connector % a CH22-050NSMF b a CH22-050NSFY b o
Type | Specification Remarks “n CH22 %
[O0O]Cable length M Scale head connector Standard o8 -
Written by flush right, F M12 i D a
connector (Female) made by Phoenix Contact | Relay/ Waterproofing o
indication in “m” units, R Relay/ ™
M12 connector (Female) with panel mount . a CH22-100NSMY b
up to 30 m. 0.5 m pitch E relay made by Phoenix Contact Waterproofing/
(Example) [O]Conduit specification Y Yy Attatched connector CH22-050NSMF CH22-100NSMY CH22-050NSFY
T ble length T it specificati i example) example) example)
i ﬁa; = e SV"”h T [#]Controller side connector Cable length 5m Cable length 10m Cable length 5m
oM th condlit Type | Specification Remarks Without conduit Without conduit Without conduit
070 | 7m N | Without conit stancrc) Ype | op! PU sheath PU sheath PU sheath
260 | 26m None |Open-end Scale side connector Scale side connector Scale side connector
Y RJ45 connector made by YAMAICHI ELECTRONICS Adopts NC machine tool (gr\g\na\ of Magnescale grig[nal of Magnescale E\:/H 2 (Female)
ontroller side connector ontroller side connector ontroller side connector
z RJ45 connector (water proof) made by YAMAICHI ELECTRON\CS Relay M12 (male) made by RI45 by RI45 made by
F__ [M12 connector (Male) made by Phoenix Contact | Relay/ Waterproofing Phoenix Contact YAMAICHI ELECTRONICS ~ YAMAICHI ELECTRONICS
CH23-0000OWV X # [3]Controller side connector CH23 CH23 A
_—m Type Specification Remarks w g
[ooo] Without| With | Earth wire Q o NVK " NPMA =
Cable length z ~ Scale side connector should be 10P JN2 (Female) made by Japan o a CH23-050 b a CH23-050 b O:
(Example) [O]Conduit specification Open-end | Aviation Electronics Industry or 2P made by TAJIMI ELECTRONICS g_ CH23 o]
~ None| - Standard o : :l v,
2’1’3; fab‘e kengih T‘g’e &f”hd“" el M | - |10P made by Sumitomo 3M Mitsubishi NC, J3 (INC serial, ABS) g
005 Or;m N W&h:linc;r‘wtd:tan o F Q | 20P straight case made by Honda Tsushin Kogyo | FANUC (INC serial, ABS) a CH23-100NVM b
065 6-5m J S | Horizontal drawing case made by HROSE Electric | FANUC (INC serial, ABS) CH23-050NVK CH23-100NVM CH23-050NPMA
100 ]'O K - | 10PINT {Mele) made by Japan Aviation Electronics Industry | Relay example) example) example)
m N |- | 12PRO4 Mele) made by TAJI ELECTRONICS | Relay (fixed) Cable length 5m Cable length 10m Cable length 5m
. Without conduit Without conduit Without conduit
[V]Cable sheath [#]Scale side connector PVC sheath PVC sheath PVC sheath
Type | Cable specification Type | Specification Remarks Scale side connector Scale side connector Scale side connector
vV PVC(®6.8)[Scale side] None | Original of Magnescale Standard Original of Magnescale Original of Magnescale 10P JN2 (Female) made by

P PVC(98) [Controller side]

A 10P JN2 (Female) made by Japan Aviation Electronics Industry | Relay

E PU(®8) [Controller side]

C 12P R04-9125JF8.5 made by TAJIMI ELECTRONICS

Relay (fixed)

Controller side connector

Aviation Electronics Industry

Controller side connector
10P N1 (male) made by Japan 10P made by Sumitomo 3M

Japan Aviation Electronics Industry
Controller side connector
10P made by Sumitomo 3M

1
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Absolute linear encoder

Robust type

SR67A

+ High rigidity provides resistance to shock and vibration

* Magnetic system allows use even in environments
with condensation, oil, and other adverse conditions

+ Enables direct communication using the protocol of
each supporting manufacturer without the
requirement of an amplifier

+ Same thermal expansion as iron

Air purge hole

> (M5: Both ends) L1=L+140
31.5 1 39 L2 =(100 *0.2)x (n-1) (39) 1
(2'5 100 #0.2
A 54.5 L (83.5)
S / | Leeway 2 n-07 hole Leeway2 |
| g Ef;erﬁtlve length ?”\;;ui;;hgreexﬁéhx%; Effective length mark
2, o @ / ® © ® © ® & % @ o
g 106 94 e s|o g? L 2 4 2 e
= ] o o
= §I E u')l 7 @‘bﬁ it +Dir-<:ction [t
! [~ A|r purge hole 18 |18 12.5 ®8.5 sinkhole depth 5 (4.5)
19 i0-1 05 133 polarity is addition and negative polarity is subtraction,
@29) 151 24.5 *Cable leadout
TF &4 o Frl
/U/ f t \\ @ 5 & or left.
6.8(FANUC , Mitsubishi Electric) C\‘i
) A 7.1(SIEMENS) 5 if )
FANUC | Co 0 hout repeatoamith tonduit)  SIEMENS AG | A3 (i repeated bening) ° petaedviewolparh
Mitsubishi Electric R20 (without regeated :without conduit) IEVENSA R35 (without repeated bending) claledview ofpar
Effective length Total length Lo N Effective length Total length Lo N
L L1 L L1
140 280 200 3 1,540 1,680 1,600 17
240 380 300 4 1,640 1,780 1,700 18
340 480 400 5 1,740 1,880 1,800 19
440 580 500 6 1,840 1,980 1,900 20
540 680 600 7 2,040 2,180 2,100 22
640 780 700 8 2,240 2,380 2,300 24
740 880 800 9 2,440 2,580 2,500 26
840 980 900 10 2,640 2,780 2,700 28
940 1,080 1,000 11 2,840 2,980 2,900 30
1,040 1,180 1,100 12 3,040 3,180 3,100 32
1,140 1,280 1,200 13 3,240 3,380 3,300 34
1,240 1,380 1,300 14 3,440 3,580 3,500 36
1,340 1,480 1,400 15 3,640 3,780 3,700 38
1,440 1,580 1,500 16 Unit: mm

MG: Machine guide

« The surface indicated by the A marks is the installation surface.
» Movement outside the effective length (L) will damage the scale head. It is recommended that the mechanical movable length (stroke) be set to 10 mm or more to the

inside of both ends of the effective length (L).

Model name

SRB7A - xxxOLIAX

SR67A - xxxOLIBX
SR67A - xxxO[IDX

SRB7A - xxx(OAZY

Effective length (L: mm)

140 -

3,640

Thermal expansion coefficient

12+1 x 10 /°C

Accuracy(at 20°C)

(3+3L/1,000) pmp-p (effective length 140 to 3,040 mm) or (5+5L/1,000) ump-p (effective length 140 to 3,640 mm), L: Effective length (mm)

Reference point

Center, or user-selected position (Set at factory shipping) I

Fixed to center

Fixed to 10 mm from left end of effective length

Output signal

Absolute serial bidirectional signal, compliant with EIA-485

Compliant with DRIVE-CLIQ

Compatible controllers

FANUC a/ai interface compatible

Mitsubishi Electric

SIEMENS AG

Resolution

Selectable from 0.001*, 0,005, 001, 0.05, 0.1, 0.5.and 1 ym (Factory set)

Selectable from 0.001*, 0.005, 0.01, 0.05and 0.1 um (Factory set)

Selectable from 0.001*, 0.005 and 0.01um (Factory set)

Maximum response speed

200 m/min

Functional safety

Please consult with each controller manufacturer regarding

support for functional safety.

EN 1SO13849-1:2008 Cat.3
EN 62061:2005 / IEC 61508:2010
EN61800-5-2:2007

Legal compliance

FCC Part15 Subpart B Class A
ICES-003 Class A Digital Device
EN55011 Gp1 Class A, EN61000-6-2

Operating temperature range

0 to +50°C

Storage temperature range

-20 to +55°C

Vibration resistance

250 m/s? (50 Hz to 3,000 Hz)

Impact resistance

450 m/s? (11 ms)

Protective design grade

IP54 (Air purge not included), IP65 (Air purge included)

Power supply voltage range

DC+4.75 to +5.25 V

DC+17 to +30.8 V

Maximum consumption current

1.3W or less (4.75V or 5.25V)

1.75W or less (17V)
1.9W or less (30.8V)

Consumption current

250mA (5V) (when the controller is connected)

75mA (24V) (when the controller is connected)

Mass Approx. 0.9kg+ 5.2kg/m or less

Compatible cables CH23-***NVF CH23-**NVM CH22-**NSMY

(types without relay connectors)

Maximum cable length 13 m 13m 30m

Compatible cables CH23-"**NVK + CH23-***NPFA CH23-*NVK + CH23-***NPMA CH22-**NSMF + CH22-*** NSFY
(types with relay connectors)

Maximum cable length 30m 30m 30m

*For resolution of 1nm(0.001pum), please contact our sales department.

*Magnescale reserves the right to change product specifications without prior notice.

Scale [xxx]Effective length (cm) [J]Resolution and direction (um) [A]lCommunication protocol [#]Reference point position
Type | Direction [Resolution | Type | Direction |Resolution Type |NC manufacture |Remarks T Reference
- e ; 2
SRB7A-xxx Q Eéﬁ [O]Accuracy grade S 0.005| T 0.005 A |FANUC a/ai interface YP€ | point position
Type | Accuracy grade A 0.01 F 0.01 B [Mitsubishi Electric | 2-wire X |Center
A [(5+5L/1,000) ump-p B + 0.05| G - 0.05 D [Mitsubishi Electric | 4-wire y  |Fixedto 10mm fromeft
S [ (3+3L/1,000) ump-p (¢} 01| H 0.1 Z |SIEMENS AG  |DRIVE-CLIQ end of effective length
L: Effective length(mm) D 05| J 05/ SIEMENS AG: Y only
E 11 K 1] Mitsubishi Electric, FANUC: X only
SIEMENS AG: S, A * Please consult our representative separately
Mitsubishi Electric: S, A, B, C for arbitrary positions.
FANUC: S,A,B,C,D,E,T,F, G H I, J K
Cables [V]Cable seath (covering)
[ Type [ Cable specification | CH22 CH22 A
C H 2 2 D D D O V >< # S [ PU (Polyurethane, Siemens Motion connect 800+) . o
= - __ =
i a =
Pl Scale side connector S | a CH22-050NSMF b a CH22-050NSFY b |3
Type |Specification Remarks a %
[000]Cable length M [Scale head connector Standard s CH22 o
Written by flush right, Q.
Written by ush 9F F M12 connector (Female) made by Phoenix Contact | Relay/ Waterproofing ) o
indication in “m” units, ; Relay/ o
up to 30 m, 0.5 m pitch E MJ 2 conge%tol;):]Fem.z«zlec) W':h ;:ane\ mount Waterproofing/ a CH22-100NSMY b
(Example) [O]Conduit specification reiey made By Thoenix montac Attatched connector CH22-050NSMF CH22-100NSMY CH22-050NSFY
Type | Cable length Type | Conduit specification . example) example) example)
015 | 1.5m C With conduit {#-l]—ControSIIer S_I:e ionnector B 7 Cable length 5m Cable length 10m Cable length 5m
ype pecification emarks Without conduit Without conduit Without conduit
%8 ;g" N | Vithotcondut sndrd) None |Open-end PU sheath PU sheath PU sheath
m Scale sidi t Scale sid 1 Scale sid t
Y[ RI45 connector made by YAMAICH ELECTRONICS Adopts NC mechine too Original of Magneseale  Orignl of Magnescale  M12 (Female)
V4 RJ45 connector (water proof) made by YAMAICHI ELECTRONICS | Relay Controller side connector  Controller side connector  Controller side connector
F M12 connector (Male) made by Phoenix Contact | Relay/ Waterproofing M12 (male) made by RJ45 made by RJ45 made by
Phoenix Contact YAMAICHI ELECTRONICS ~ YAMAICHI ELECTRONICS
CH23- D OO O \V4 X H# [3%¢]Controller side connector
CH23 CH23
_——— Type Specification Remarks Q
Without| With | Earth wire %) g
[Ood] - Ia] =
Cable length z _ Scale side connector should be 10P JN2 (Female) made by Japan [N a CH23-050NVK b a CH23-050NPMA b )
—~ . — Open-end | Aviation Electronics Industry or 2P made by TAJIMI ELECTRONICS 3 =
(Example) [O]Conduit specification %) o)
- None| - Standard a CH23 2
b { Cobelengh; | Type | Conit e M | - [10P made by Sumitomo 3M | Mitsubishi NC. J3 (NG seril, ABS) o 2
005 Org N W‘.hw”"“‘: AT F | Q[ 20P straight case made by Honda Tsushin Kogyo | FANUC (INC serial, ABS) o
065 6.5m thout condut J S | Horizontal drawing case made by HROSE Electric | FANUC (INC serial, ABS) a CH23-T00NVM b
700 ]bm K - | 10PINT (Male) made by Japan Aviation Electronics Industy | Relay CH23-050NVK CH23-100NVM CH23-050NPMA
m N_|_- |12 RO4 [Male) made by TAIMI ELECTRONCS | Relay (fixed) example) example) example)
. Cable length 5m Cable length 10m Cable length 5m
[V]Cable sheath [#]Scale side connector Without conduit Without conduit Without conduit
Type | Cable specification Type |Specification Remarks PVC sheath PVC sheath PVC sheath
V] PVC(6.8) [Scale side] None | Original of Magnescale Standard ch\_e side connector chlg side connector Scale side connector
" - - Original of Magnescale Original of Magnescale 10P JN2 (Female) made by
P PVC (98) [Controller .S\de] A 10P N2 (Female) made by Japan Aviation Electronics Industry | Relay Controller side connector 10P  Controller side connector 10P  Japan Aviation Electronics Industry
E PU(®8) [Controller side] c 12P R04-9125JF8.5 made by TAJIMI ELECTRONICS | Relay (fixed) JINT (male) made by Japan made by Sumitomo 3M Controller side connector 10P

Aviation Electronics Industry

made by Sumitomo 3M



Specifications

SR74
Incremental linear encoder Effective length (L: mm) 70-2,040

SI | m type ¥ Thermal expansion coefficient 12+1 x 10 /°C

=T (3+3L/1,000) pmp-p or (5+5L/1,000) pmp-p

Accuracy(at 20°C) L: Effective length (mm)
« Slim type allows installation in narrow spaces
* Magnetic system allows use even in environments
with condensation, oil, and other adverse
conditions
+ Same thermal expansion coefficient as iron

Model name

Center point, Multi point (40 mm pitch), Signed-type (standard pitch 20 mm), User-selected point (1 mm pitch)
A/B/Reference point line driver signal, compliant with EIA-422
Selectable from 0.05, 0.1, 0.5, and 1 pm (Set at factory shipping)
50m/ min (Resolution: 0.1 pm, Minimum phase difference: at 50 ns)

Reference point

Output signal

Resolution

Maximum response speed
Functional safety —
FCC Part15 Subpart B Class A

ICES-003 Class A Digital Device
EN55011 Gp1 Class A, EN61000-6-2(60 V DC or less)

Legal compliance

0 to +50°C
-20 to +55°C
150 m/s? (50 Hz to 3,000Hz)
350 m/s? (11 ms)
IP54 (Air purge not included), IP65 (Air purge included)
DC+4.75 to +5.25 V
1.0W or less (4.75V or 5.25V)
200mA (5V) (when the controller is connected)
Approx. 0.27kg+ 1.36kg/m or less
CH33-***CP/CE
15m

Operating temperature range

Storage temperature range

Vibration resistance

Impact resistance

Protective design grade

A/B/Reference point

Power supply voltage range

Maximum consumption current

Consumption current

Dimensions (cable left-lead out direction) Mass

Standard compatible cable

2 x ®10915 sinkhole depth 9

Maximum cable length

v.dS I

14

« The surface indicated by the A marks is the installation surface.

» Screws indicated in the diagram are supplied as standard accessories.
» Movement outside the effective length (L) will damage the scale head. It is recommended that the mechanical movable length (stroke) be set to 10 mm or more to the
inside of both ends of the effective length (L).

“Mounting screw M8 x 16)
3
ol () L1=L+138 @) *Magnescale reserves the right to change product specifications without prior notice.
E § 115 L2=L+115 . : 7
=le L3 La L5 Details of model designation
5|3 73 L (65) . . _ o N
o2 g | P Scale [xxx]Effective length (L): cm units ~ [[JJResolution and direction (um) [###]Reference point position
I < n x Intermediate Type | Direction [Resolution | Type [ Direction [Resolution| ~ (Distance from left end of effective length:Unit mm)
0 o foot plate” nx 95 hole SR74- _X X X t Q g i # :ﬁ: # [*]Cable lead-out direction B 0.05| G 0.05 Reference point position | Indication method
® s (Mounting screw M4 x 10) = Type [Lead-out direction c |, ol H | _ 0.1 Less than 1,000 Number (850 mm — 850)
\\ 1 I I Y I 10 R |Right D 05| J 0.5 1,000—1,099 mm A + lower 2 digits (1,050 mm — A50)
0 3 ?/l =\§ L Left E 1.0 K 1 1,100—1,199 mm B + lower 2 digits
gl - & A 1.200—1,299 mm_|_C + lower 2 digits
7 L E [O]Accuracy grade [®]Minimum phase difference 1,300—1,399 mm | D + lower 2 digits
% = “ Type |Accuracy grade M Phase Phase Phase 1,400—1,499 mm E+ lower 2 digits
& ] - = & A | (5+5L/1,000) pmp-p VP dference (ns)| "Y'P°| difference (ns) | "*°° | difference (ns]] [ 1.500—1.599 mm | F + lower 2 digits
- EE 3 +Direction == / A S [ (3+3L/1,000) ump-p A 50| F 300 L 1,250 1,600—1,699 mm | G+ lower 2 digits
e s——— § irectio i _’lt i L: Effective length(mm) B 100 G 400 | M 2,500 1,700—1,799 mm H + lower 2 c!igits
SR7# et (RS 1 S S { i i C 150 | H 500 | N 3,000 1,800—1,899 mm J + lower 2 digits
‘ H I sinkhol ' ' D 200 J 650 1,.900—1.999 mm_| K + lower 2 digits
Jos02 d:;;?g"a sinkhole 2xp4. 5x8. 5 (25) E 250 K 1,000 2,000—2,040 mm | L+ lower 2 digits
Ll ™~ TV P r———y R Center X
Ll d76.| 15 56 EMountlng screw M4 x‘20) o it v
131 'When scale head moves in the direction of the arrow, Sianed Z
positive polarity is addition and negative polarity is subtraction. | *Cable leadout direction can be igned-type
18 30 L selected either right or left. Unit: mm
’ Cab]e [VV]Cable seath (covering)
. Type
CH33-O0O0OVX # P__| PVC (Polyvinyl chioride) o
—_— E PU (Polyurethane) % CH33 =3
: Number of : Number of . . L 3
Effective | Total Mounting pitch I e Effective | Total Mounting pitch e 1 o ate lenath {# Controler side connector o [ ] ]|
length | length length | length g 2 @
- ! 54 o
eng eng foot plates eng eng foot plates Written by flush right, _Type gpeﬂfIQaﬂon Remarks &l CH33-10NEA b
indication in “m” units, Without| With | Barth wire o 2,
L L1 L2 L3 L4 L5 n L L1 L2 L3 L4 L5 n up t0 30 m, 1 m pitch None| - |Open-end Standard example) %
70 208 185 - - - 0 770 908 885 442.5 - 4425 1 (Example) [O]Condit z Db 1P Cable length 10m
120 258 235 _ _ _ 0 820 958 935 467.5 _ 467.5 1 Typel|[Cablelength| | Type: [ Condit™ L [ - [10P made by Sumitomo 3M Mitsubishi NC. J3 (A/BReference) Brithout conduit
: : 07 |7m C | With conduit{standard) E | P | 20Psiraght case made by Honda TsushinKogyo | FANUC (A/B/Reference) Scale side connector
170 308 285 - - - 0 920 1,058 | 1,035 | 5175 - 517.5 1 28 76m Nt G 6P made by molexs YASKAWA Electrc, Panasonic Original of Magnescale
(INC serial, ABS)
220 358 335 - - - 0 1 ,020 1 ,1 58 1 , 135 567.5 - 567.5 1 H R__[Horizontal drawing case made by HROSE Electric | FANUC (A/B/Reference)
270 408 385 - - - 0 1 ,140 1 ,278 1 ,255 627.5 - 627.5 1 [#]Scale side connector
| Type |Speciﬁcation \ Remarks \
320 458 435 - - - 0 1,240 1,378 1,355 677.5 - 677.5 1 |_None_|[Original of Magnescale | standard J
370 508 485 - - - 0 1 ,340 1 ,478 1 ,455 727.5 - 727.5 1 *Relay type cannot be used for A/B/Reference type of SR74 and SR84
420 558 535 - - - 0 1,440 1,578 1,555 520 520 515 2
470 608 585 - - - 0 1,540 1,678 1,655 550 550 555 2
520 658 635 - - - 0 1,640 1,778 1,755 585 585 585 2
570 708 685 - - - 0 1,740 1,878 1,855 620 620 615 2
620 758 735 - - - 0 1,840 1,978 1,955 650 650 655 2
720 858 835 417.5 - 417.5 1 2,040 2,178 2,155 720 720 715 2
MG: Machine guide * Intermediate foot plate: One location when L = 720 mm, two locations when L = 1440 mm Unit: mm
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Specifications

SR84

Incremental linear encoder 140-3,040
Thermal expansion coefficient 12+1 x 10 /°C

RObUSt type - (3+3L/1,000) pmp-p or (5+5L/1,000) pmp-p

S R - R Accuracy(at 20°C) L: Effective length (mm)

+ High rigidity provides resistance to shock and vibration -
* Magnetic system allows use even in environments with

condensation, oil, and other adverse conditions
+ Same thermal expansion as iron

Model name

Effective length (L: mm)

None, Center point, Multi point, Signed-type, User-selected point (1 mm pitch)
A/B/Reference point line driver signal, compliant with EIA-422
Selectable from 0.05, 0.1, 0.5, and 1 um (Set at factory shipping)
50m/ min (Resolution: 0.1 pum, Minimum phase difference: at 50 ns)

Reference point

Output signal

Resolution

Maximum response speed
Functional safety —
FCC Part15 Subpart B Class A

ICES-003 Class A Digital Device
EN55011 Gp1 Class A, EN61000-6-2 Safety standards not applicable (60 V DC or less)

Legal compliance

0 to +50°C
-20 to +55°C
250 m/s? (50 Hz to 2,000Hz)
450 m/s? (11 ms)
IP54 (Air purge not included), IP65 (Air purge included)
DC+4.75 to +5.25 V
1.0W or less (4.75V or 5.25V)
200mA (5V) (when the controller is connected)
Approx. 1.24kg+ 4kg/m or less

Operating temperature range

Storage temperature range

Vibration resistance

Impact resistance

Protective design grade

A/B/Reference point

Power supply voltage range

Maximum consumption current

Consumption current

Mass

Dimensions (cable left-lead out direction)

> Standard compatible cable CH33-***CP/CE
_ 2 ol of ai purge L1=L+138 Maximum cable length 15m
©) 14.5 M5 Both end 39 L2 =(100 +0.2) x (n-1) (39) - —— - - -
> (M5: Both ends) 10020.2 *Magnescale reserves the right to change product specifications without prior notice. 1)
_la — 3 . . . ns)
513 9.2 @1, ses © (81.5) ) Details of model designation ®
NN
= ’
= 2 ?l\;oﬁlz{i:g:lcsr::lhl\jllgfggt)h 65 Scale [xxx]Effective length (L): cm units  [[J]Resolution and direction (um) [###]Reference point position
= - SR84 *OOeH## o Type | Direction [Resolution | Type | Direction |Resolution| ~ (Distance from left end of effective length:Unit mm)
- N § i SXXXRUUe [*]Cable lead-out direction B 005| G 0.05 Reference point position | Indication method ,
: @ /i @ Type |Lead-out direction C 01| H _ 0.1 Less than 1,000 Number (850 mm — 850)
8 @ /LG @ @ © R_[Right b |* 05| J 05 1,000—1,099 mm_| A +lower 2 digits(1.050 mm—A50)
;/ w L |Left E 10| K 1 1,100—1,199 mm B + lower 2 digits
© ¢ I [ 1,200—1,299 mm C + lower 2 digits
g - ! i [O]Accuracy grade [®]Minimum phase difference 1.300—1.399 mm D + lower 2 digits
=N (& Type |Accuracy grade Phase Phase Phase 1,400—1,499 mm E + lower 2 digits
= +Direction A | (5+5L/1,000) pmp-p Type difference (ns) Type difference (ns) Type difference (ns) 1,500—1,599 mm F + lower 2 digits
Qo S | (3+3L/1,000) ymp-p A 50| F 300 L 1,250 1,600—1,699 mm G + lower 2 digits
Hexagonal L: Effective length(mm) B 100 | G 400 | M 2,500 1,700—1,799 mm H + lower 2 digits
5202 sinkhole (32.5) C 150 | H 500 | N 3,000 1,800—1,899 mm J + lower 2 digits
- depth 5 D 200 | J 650 1,900—1,999 mm K + lower 2 digits
19:0.1 a4 15 6 2 x ¢4.5x8.5 E 250 [ K 1,000 2,000—2,099 mm | L + lower 2 digits
(Mounting screw M4 x 20) 2,100—2,199 mm | M + lower 2 digits
0. 139.5 2,200—2,299 mm_| N + lower 2 digits
13.5 L Unit: mm 2,300—2,399 mm | P + lower 2 digits
*When scale head m in the direction of the arr it larity is addition and negati larity is subtraction. *Cable lead! td'>r ction can be selected either right or left 2,400—2,499 mm Q + lower 2 digits
en scale he: oves in the direction of the arrow, positive polarity is addition and negative polarity is sul ion. e leadout directio e selected either right or left. 2500—2.599 mm | R + lower 2 digits
2,600—2,699 mm S + lower 2 digits
2,700—2,799 mm T + lower 2 digits
. . 2,800—2,899 mm U + lower 2 digits
Effective Total Effective Total 2.900-2999 mm |V + lower 2 digits
length length L2 n length length L2 n 3.000-3,040 mm_| W + lower 2 digits
Center X
L L1 L L1 Multi Y
140 278 200 3 1,340 1,478 1,400 15 Signed-type z
240 378 300 4 1,440 1,578 1,500 16 )
Cable [V]Cable seath (covering)
340 478 400 5 1,540 1,678 1,600 17 . Type N
440 578 500 6 1,640 1,778 1,700 18 CH33-000OVX# [V Fapi o . o
yurethane) A CH33 2
QO =
540 678 600 7 1 ’740 1 ’878 1 ’800 19 — N [3¢]Controller side connector Iy : °=
640 778 700 8 1,840 1,978 1,900 20 L JCapie erth Type [Specification Remarks o, Q
ritten by tush rignt, Without] With | Earth wire Q| a CH33-10NEA n
740 878 800 9 2,040 2,178 2,100 22 indication in *m” units, None| - |Open-end Standard ® a
2 2 2 up to 30 m, T m pitch A Df)sub 15 example) [}
840 978 900 10 2,240 2,378 2,300 24 (Example) [O]Conduit b T Toetop Cable length 10m
- Without conduit
940 1.078 1.000 11 2 440 2578 2500 26 1078 [ (EL0T 1578, |[ L L | - |10P made by Sumitomo 3M Mitsubishi NC, J3 (A/B/Reference) PU sheath
: : : : : 07 | 7m C__| With conduit (standerd) E | P _|20P staight case made by Horda Toustin Kogyo | FANUC (A/B/Reference) Scale dide connector
1 ,040 1 ,1 78 1 ,1 00 12 2,640 2,778 2,700 28 26 | 26m N Without condlit G - | 6P made by molexs YASKAWA Electric, Panasonic Original of Magnescale
(INC serial, ABS)
1 1140 1 1278 1 1200 1 S 21840 21978 2’900 30 H R | Horizontal drawing case made by HROSE Electric | FANUC (A/B/Reference)
1,240 1,378 1,300 14 3,040 3,178 3,100 32 [#]Scale side connector
. . . [ Type [Specification [ Remarks
MG: Machine guide Unit: mm [ None [Original of Magnescale | Standard

L . . . *Relay t t b d for A/B/Ref 1 f SR74 and SR84
- The surface indicated by the A marks is the installation surface. elay type cannot be used for A/B/Reference type o o

« Screws indicated in the diagram are supplied as standard accessories.
» Movement outside the effective length (L) will damage the scale head. It is recommended that the mechanical movable length (stroke) be set to 10 mm or more to the
inside of both ends of the effective length (L).
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Absolute angle encoder

Exposed type

RS97...E~

» Enables direct communication using the protocol of each supporting

manufacturer without the requirement of an amplifier

+ Magnetic system allows use even in environments with condensation, oil, and

other adverse conditions

+ 96mm diameter through-hole allows for design and mounting flexibility

+ Dual head configuration reduces the effect of axial runout

Mitsubishi Electric

] 0c2 |

O] oce |

(20.15+0.03)

0.14+0.03

Clearance

-g 029)

+0.1
+0.05

200 hé (
¢97 0.1
$96

0
0.1

9165

Section A-A’

18

Absolute position zero output position
(£2°)

Rotor

—=

*kWhen stator is fixed and rotor rotates clockwise, addition is performed.

FANUC
Mitsubishi Electric
12.5°

SIEMENS AG

R20 (without repeated bending)
R50 (with repeated bending)
Outer diameter ®7.8mm

R10 (without repeated bending)
R50 (with repeated bending)
Outer diameter ®5.6mm

Unit: mm

Model name

RS97-1024EGA |

RS97-1024EGD |

RS97-1024EGZ

Output wave number

1,024 waves/revolution

Through hole diameter $96 mm
Accuracy(at 20°C) +2.5"
Output signal Absolute serial bidirectional signal, compliant with EIA-485 Compliant with DRIVE-CLIQ

Compatible controllers

FANUC |

Mitsubishi Electric

SIEMENS AG

Resolution

23 bits (8,388,608 pulses/revolution)

Maximum response revolutions

5,000 min’

Functional safety

Please consult with each controller manufacturer
regarding support for functional safety.

EN 1ISO13849-1:2008 Cat.3
EN 62061:2005 / IEC 61508:2010

EN61800-5-2:2007

Legal compliance

FCC Part15 Subpart B Class A
ICES-003 Class A Digital Device

EN55011 Gp1 Class A, EN61000-6-2

Operating temperature range

0 to +60°C

Storage temperature range

-10 to +60°C

Vibration resistance

150 m/s? (50 Hz to 2,000 Hz)

Impact resistance

1,000 m/s? (11 ms)

Protective design grade

IP65

Power supply voltage range

DC+4.75t0 +5.25 V

DC+17 to +30.8 V

Maximum consumption current

1.25W or less (4.75V)
1.2W or less (5.25V)

2.3W or less (17V)
3.1W or less (30.8V)

Consumption current

240mA (5V) (when the controller is connected)

120mA (24V) (when the controller is connected)

Output connector

JN1HS10PL4S made by Japan Aviation Elecronics Industry

SACC-M12MS-8QH made by Phoenix Contact

Moment of inertia

9x10“ kgm? or less

Mass

Approx. 2kg (rotor: 0.2kg/ stator: 1.7kg) or less

Compatible cables
(types without relay connectors)

CH23-**NPFA

CH23-***NPMA

CH22-***NSFY

Maximum cable length 30m 30m 30m
Compatible cables CH23-***NPKA + CH23-***NPFA CH23-**NPKA + CH23-***NPMA CH22-***NSFF + CH22-***NSFY
(types with relay connectors) 30 m 30m 30 m

Maximum cable length

*Magnescale reserves the right to change product specifications without prior notice.

Details of model designation

Scale [E]IRotor inner diameter ~ [AJCommunication protocol [mE]Head cable length
RS97-1024EG/ A HHE 96 mm Type [NC manufacturer _|Remarks Type |Head cable length
- -2 a [G]Resolution A _[FANUC a interface 01 [1m
23 bit D | Mitsubishi Electric _|4-wire 02 |2m
Z |[SIEMENS AG DRIVE-CLIQ
Cab|es [V]Cable seath (covering)
[ Type [ Cable specification ] CH22 CH22
X [}
C H 2 2 - D D D >.< # S PU (Polyurethane, Siemens Motion connect 800+) o
- — wn
—_— >
i Q =
[x]Scale side connector 9 | 3 CH22-050NSFF b a CH22-055NSFY b |3
Type | Specification Remarks 2 %
[DlDD]CabIe \ength M Scale head connector Standard s CH22 =
Written by flush right, F M12 connector (Female) made by Phoenix Contact | Relay/ Waterproofing ) 2.
indication in *m” units, V12 tor (Female) mad Relay/ <
up to 30 m, 0.5 m pitch E by thoer:]?:%g;tagma ©) mace Waterproofing/ a CH22-100NSFY b
(Example) [O]Conduit specification Attatched connector CH22-050NSFF CH22-100NSFY CH22-055NSFY
Type | Cable length Type | Conduit specification : le) le) le)
015 [15m C 1 Wit [#]Controller side connector gwfl;"l':’leengm:m %ab?eﬁ:ng(h; om (e:wfi'";p‘:ngm:m
ifi i it it it it it it it it it
070 | 7m N Witout condu sndd Tz | dorzgillziiian SLIELS P chesth PU shoath PU shesth
260 | 26m None | Open-end Scale side connector Scale side connector Scale side connector
Y RJ45 connector made by YAMAICHI ELECTRONICS Adopts NC machine tool M12 (Female) made by M12 (Female) made by M12 (Female) made by
Z__ [Ras6 comector {water proof) made by YAVAICHI ELECTRONCS | Relay Controllar 3 connector Controlr s connector Gontrolr s connector
F M12 connector (Male) made by Phoenix Contact | Relay/ Waterproofing M12 (Male) made by RJ45 made by RJ45 made by
Phoenix Contact YAMAICHI ELECTRONICS YAMAICHI ELECTRONICS
CH23-0000OWV X # [3]Controller side connector
_—_— Type Specification Remarks CH23 CH23 A
[oool Without| With | Earth wire - o
Cable length z _ Scale side connector should be 10P JN2 (Female) made by Japan 1) =3
(Example) [O]Conduit specification Open-end | Aviation Electronics Industry or 2P made by TAJIMI ELECTRONICS % a CH23-050NPKA b a CH23-050NPFA b S
Type | Catlelength| [ Type | Cord " it Nonel - Standard 2 CH23 o)
g’]pg IM'— ‘g’e W"”hL“w M | - [10P made by Sumitomo 3M Mitsubishi NC, J3 (INC serial, ABS) g “
005 Org N W‘Ih toondut F Q | 20P straight case made by Honda Tsushin Kogyo | FANUC (INC serial, ABS) a
oae elsx hodt condu! J |5 [Horionta craving case made by HROSE Eecrc | FANUC (INC serial, ABS) a CH23-100NPFA b P
700 ]'0 K = | 10PINT (Male) made by Japan Aviation Electronics Industry | Rellay
m N | - | 12PR04 (Male) made by TAIMI ELECTRONICS | Relay (fixed) CH23-050NPKA CH23-100NPFA CH23-050NPFA

[V]Cable sheath

[#]Scale side connector

Type | Cable specification Type | Specification Remarks
vV PVC(®6.8)[Scale side] None | Original of Magnescale Standard
P PVC(98)[Controller side] A 10P JN2 (Female) made by Japan Aviation Electronics Industry | Relay

E PU (08) [Controller side]

C 12P R04-9125JF8.5 made by TAJIMI ELECTRONICS

Relay (fixed)

example) example)
Cable length 5m Cable length 10m
Without conduit Without conduit

PVC sheath(®8) PVC sheath(®8)

Scale side connector Scale side connector
Original of Magnescale Original of Magnescale

10P N1 (Female) made by Japan ~ 10P JN1 (Female) made by
Japan Aviation Electronics Industry Controller side connector

Aviation Electronics Industry
Controller side connector Controller side connector
10P N2 (Male) made by 20P made by

Japan Aviation Electronics Industry Honda Tsushin Kogyo

example)
Cable length 5m

Without conduit

PVC sheath(®8)

Scale side connector

10P IN2 (Female) made by

Japan Aviation Electronics Industry

20P made by
Honda Tsushin Kogyo

I Jreok/6SH
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Absolute angle encoder

Exposed type

RS97...N

+ Enables direct communication using the protocol of each
supporting manufacturer without the requirement of an amplifier
+ Magnetic system enables use even in environments
with condensation, oil, and other adverse conditions
+ 180mm diameter through-hole allows for design and mounting flexibility
+ Dual head configuration reduces the effect of axial runout

Mitsubishi Electric

©340 h5(§o25)

20

5+0.03

$208.3*3"

9.64

Rotor mounting

180155
$290 %1

Stator /

0.25+0.05
Clearance

Section A-A’

2-M8

A
=
7-07
>
7-97 —__d +Direction
_/ T 2-M8
w\w . .
79. A
2 ®
© ' '3‘!"0 ; 2%‘3‘\)0 I
. g PN : |
)
2 6> Shielded lead-out cable
- / -
e — /Outer diameter 5.6 mm
&S 2250 30°

Absolute position zero output position

(£2°)

Please contact us for inquiries about R$97-1024N model.

SIEMENS AG

FANUC
Mitsubishi Electric

*When stator is fixed and rotor
rotates clockwise, addition is performed.

R20 (without repeated bending)
R50 (with repeated bending)
Outer diameter ®7.8mm

R10 (without repeated bending)
R50 (with repeated bending)
Outer diameter ®5.6mm

Unit: mm

Model name

RS97-1024NGA |

RS97-1024NGD

RS97-1024NGZ

Output wave number

1,024 waves/revolution

Through hole diameter $180 mm
Accuracy(at 20°C) +2.5"
Output signal Absolute serial bidirectional signal, compliant with EIA-485 Compliant with DRIVE-CLIQ

Compatible controllers

FANUC |

Mitsubishi Electric

SIEMENS AG

Resolution

23 bits (8,388,608 pulses/revolution)

Maximum response revolutions

5,000 min’

Functional Safety

Please consult with each controller manufacturer
regarding support for functional safety.

EN 1SO13849-1:2008 Cat.3
EN 62061:2005 / IEC 61508:2010
EN61800-5-2:2007

Legal compliance

FCC

Part15 Subpart B Class A

ICES-003 Class A Digital Device
EN55011 Gp1 Class A, EN61000-6-2

Operating temperature range

0 to +60°C

Storage temperature range

-10 to +60°C

Vibration resistance

150 m/s? (50 Hz to 2,000 Hz)

Impact resistance

1,000 m/s? (11 ms)

Protective design grade

IP65

Power supply voltage range

DC+4.75to +5.25 V

DC+17 to +30.8 V

Maximum consumption current

1.35W or less (4.75V)
1.3W or less (5.25V)

2.5W or less (17V)
3.2W or less (30.8V)

Consumption current

260mA (5V) (when the controller is connected)

120mA (24V) (when the controller is connected)

Output connector

JN1HS10PL2 made by Japan Aviation Elecronics Industry

SACC-M12MS-8Q H made by Phoenix Contact

Moment of inertia

8.8x 10 kgm? or less

Mass

Approx. 3.4kg (rotor: 0.6kg/ stator: 2.8kg) or less

Compatible cables
(types without relay connectors)
Maximum cable length

CH23-***NPFA
30 m

CH23-**NPMA
30 m

CH22-***NSFY
30 m

Compatible cables
(types with relay connectors)
Maximum cable length

CH23-"**NPKA + CH23-***NPFA

30m

CH23

-***NPKA + CH23-***NPMA
30m

CH22-***NSFF + CH22-***NSFY

30m

*Magnescale reserves the right to change product specifications without prior notice.

Details of model designation

[MM]Head cable length

Scale

[N]Rotor inner diameter

[A]Communication protocol

I N¥e0-26SY I

RS97-1024NG/AENE 180 mm Type [NC manufacturer  |Remarks Type |Head cable length
=== ) A |FANUC a interface Ol [1m
[G]gesbcflu“"” D [Mitsubishi Electric _|4-wire 02 |2m
3 bit Z |SIEMENS AG DRIVE-CLIQ 03 |3m
Cables [VV]Cable seath (covering)
. [ Type [ Cable specification CH22 CH22 A
C H 2 2 - D D D O v >.< # | S \ PU (Polyurethane, Siemens Motion connect 800+) \ - o
- = =]
! a >
Px]Scale side connector ® | 5 CH22-050NSFF b a CH22-055NSFY b |3
Type | Specification Remarks 3 =
[O00]Cable length M [Scale head connector Standard 5 CH22 ]
Written by flush right, F M12 connector (Female) made by Phoenix Contact | Relay/ Waterproofing ) é’_
indication in “m” units, Relay/ )
up to 30 m, 0.5 m pitch g |M12 connector (Female) made Waterproofing/ a CH22-100NSFY b
(Example) [O]Conduit specification by Phoenix Contact
P Attatched connector CH22-050NSFF CH22-100NSFY CH22-055NSFY
Type | Cable length Type | Conduit specification . ample) ample) ample)
015 [ 1.5m C With conduit [#1]—C0ntrc>sller s;de ?Dnnecmr R 5 LeCxat:r\r:ap\:ngth 5m (e:zbrgplzngth 10m ec);br\:p\:ngth 5m
e ecification emarks ‘Without conduit Without conduit Without conduit
070 | 7m N | Without conduit (standard) N)c/:Flfue Op on-end PU sheath PU sheath PU sheath
260 | 26m P _ Scale side connector Scale side connector Scale side connector
Y RJ45 connector made by YAMAICHI ELECTRONICS Adopts NC machine tool M12 (Female) made by M12 (Female) made by M12 (Female) made by
z RJ45 connector (water proof) made by YAMAICHI ELECTRONICS | Relay Eh"e”'x Contact Phoenix Contact Phoenix Contact
- ontroller side connector Controller side connector Controller side connector
F M12 connector (Male) made by Phoenix Contact | Relay/ Waterproofing M12 (Male) made by RJ45 made by RJ45 made by
Phoenix Contact YAMAICHI ELECTRONICS YAMAICHI ELECTRONICS
CH23-0000OV X # [3]Controller side connector
—_— Type Specification Remarks CHz3 CHz3 )
i i i o
(ooo! o With Eorth wire Scale side connector should be 10P JN2 (Female) made by Japan & =
Cable length z - Q - - =
© 'eng ) . Open-end | Aviation Electronics Industry or 2P made by TAJMI ELECTRONICS & | @ CH23-050NPKA b a CH23-050NPFA b | g
(Example) [O]Conduit specification o
— None| - Standard Q. CH23 o
By]poe ?ab'e Jength Ty(':” m‘”“ el M | - | 10P made by Sumitomo 3M Mitsubishi NC, J3 (INC serial, ABS) 3 ] s
005 On; N W"th co{n u ds_tan il F Q | 20Pstraight case made by Honda Tsushin Kogyo | FANUC (INC serial, ABS) %
-om Hhout concu J | S| Horizontaldraving case made by HROSE Ectric | FANUC (INC serial, ABS) a CH23-100NPFA b
065 | 6.5m -
100 | 10 K = 10PN i) mece by i At Excoics sy | Relay CH23-050NPKA CH23-100NPFA CH23-050NPFA
m N - | 12PRO4 (Male) made by TAJMI ELECTRONICS | Relay (fixed) -
example) example) example)
[V]Cable sheath [#]Scale side connector Wi corct Winas et Wi corct
Type | Cable specification Type | Specification Remarks PVC sheath(®8) PVC sheath(®8) PVC sheath(&8)
- — Scale side connector Scale side connector Scale side connector
\Y PVC(®6.8) [Scale side] None | Original of Magnescale Standard 10P UNT (Female) made by Japan ~ 10P JNT (Female) made by 10P IN2 (Female) made by
P PVC(d8)[Controller side] A 10P N2 (Female) made by Japan Aviation Electronics Industry | Relay Aviation Electronics Industry Japan Aviation Electronics Industry Japan Aviation Electronics Industry
E | PU(®8)[Controlier side] C [ 12P R04-9125JF85 made by TAJIMI ELECTRONICS | Relay (fixed) O e T e e connector o o comnector
Japan Aviation Electronics Industry - Honda Tsushin Kogyo Honda Tsushin Kogyo
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RU97-2048AJZ

Model name RU97-2048BJZ

Absolute angle encoder

Output wave number 2,048 waves/revolution

Enclosed type

Through hole diameter A:$p20 mm.B:$p22 mm

Accuracy(at 20°C) +2.5"
Output signal Compliant with DRIVE-CLIQ, single turn absolute type
Compatible controllers SIEMENS AG
-2048 Resolution 25 bit (33,554,432 pulses/revolution)
Maximum response revolutions 2,000 min™
+ Enables direct communication using the SIEMENS DRIVE-CLIQ Maximum mechanical revolutions 3,000 min

EN 1SO13849-1:2008 Cat.3
EN 62061:2005 / IEC 61508:2010 / EN61800-5-2:2007

protocol without the requirement of an amplifier

. . . Functional safety
+ Magnetic system enables use even in environments

with condensation, oil, and other adverse conditions
+ Internal coupling allows for design and mounting flexibility

FCC Part15 Subpart B Class A
ICES-003 Class A Digital Device
EN55011 Gp1 Class A, EN61000-6-2

Legal compliance

Operating temperature range 0 to +60°C

Storage temperature range -10 to +60°C

Vibration resistance 150 m/s? (50 Hz to 2,000 Hz)

Impact resistance 1,000 m/s? (11 ms)

Protective design grade 1P65

Power supply voltage range DC+17 to +30.8 V

Maximum consumption current 1.6 Worless (17 V or 30.8 V)

Consumption current 65 mA (24 V) (when the controller is connected)

Moment of inertia 9.4x10° kgm? or less

4—$3.3+0.1 depth 7

22

Starting torque (at 20°C) 0.08 Nm or less
Mass Approx. 1.2kg or less
4-M3 depth 5 . G\ Air purge hole M5 ?r%ggatiitmﬁigfﬁonnectors) CH22-***NSFY
T IS .
| NS &\0 Maximum cable length 30m
% xcow_| | Compatible cables CH22-***NSFF + CH22-**"NSFY
Qq ) . ) (types with relay connectors)
o 4 - Mounting hole for M4 (when installing from top) Maximum cable length 30 m
‘ 4 - Mounting hole for M6 (when installing from bottom) *Magnescale reserves the right to change product specifications without prior notice.
P35
- ! *When scale axis rotates counter clockwise,
addition is performed.
. Scale [#<]1Drum inner diameter [JIResolution 25 bit [mm]Head cable length
90 ’ ) Type [Drum inner diameter Type [Head cable length
2 i ‘ \ +100 RU97-2048%JZENE 50 [ZSIEMENS AG DRIVE-CLIQ o s
Cable length 1000 *'% Made by Phoenix Contact -
| B [®22 mm 02 |2m
03 |3m
] e
j = o
<
Y A Cables [V]Cable seath (covering)
. [ Type [ Cable specification | CH22 CH22 A
Reference mark _A_ 'V__ I : i T i CH22- E Q z X;i [[ ]S | PU (Polyurethane, Siemens Motion connect 800+) | w %
. . %] Scale side connector =
This is the position at which the 100 R10(W!thout repeated bgndlng) T [Soecioaton FemerTs % a CH22-050NSFF b a CH22-055NSFY b S
absolute position is zero. R50(With repeated bending) t(o, (OO0 Cable length M [Scale head connector Standard a CH22 ]
© < 61 > }Nri}‘ter} bY_ flush right. F M12 connector (Female) made by Phoenix Contact | Relay/ Waterproofing o g_
indication in "m um?s, M12 connector (Female) made Relay/ ™
up to 30 m, 0.5 m pitch E by Phoenix Contact Waterproofing/ a CH22-100NSFY b
> N . . oenix Contac’
®30 H6 (*5°"%) (Example) [O]Conduit specification Y Attatched connector CH22-050NSFF CH22-100NSFY CH22-055NSFY
- - Type | Cable length Type | Conduit specification . le) le) le)
~ > 015 [156m C [ Wihcordit (#]Controller side connector Cable length 5m Caie length 10m Cable length 5m
070 | 7m N | Without conduit (standard) Type | Specification Remarks ‘é"d";ﬁ‘;‘afho"d“" \F/’thfs‘(;:tatchw\du‘t \évdt?;ﬁ\;;::hondmt
‘ 260 | 26m None | Open-end Scale side connector Scale side connector Scale side connector
A | ! g(( N ) A Y| RU45 connector made by YAMAICHI ELECTRONICS Adopts NC mechine tool V12 (Female) made by T2 (Female made by V12 (Female) made by
oenix Contact oenix Contact oenix Contact
—_— 0 j 2 [RI45 connector (water proof) made by YAMAICHI ELECTRONICS | Relay _ Controller &ide connector Controller side connector Controller side sonnestor
A r ‘ ! % A F M12 connector (Male) made by Phoenix Contact | Relay/ Waterproofing M12 (Male) made by RJ45 made by RJ45 made by
| | . Phoenix Contact YAMAICHI ELECTRONICS YAMAICHI ELECTRONICS
; — :
i i i i T
I i T
8 g ' ; : 5 < @ B Installation Installation nut
S i t 1 i < Dimentions (M20x1) (Obtained by the customer)
k] d + 1 I L 40035
¢ : — d Y BT QAN
! | ‘ - %j%
| [ I - Y Y
Y Y -
I A dd
)
|« D
985 f7( 6%
Model ®D(mm) @d (mm)
RU97-2048AJZ |©20g6 (5% )

RU97-2048AJZ ®20H6(*20'3)
RU97-2048BJZ ®22H6(*20%)

RU97-2048BJZ 2296 (35% )

P100

Bearing rotation center Unit: mm
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Absolute angle encoder

Enclosed type

RU7 7. A

» Magnetic system enables use even in environments
with condensation, oil, and other adverse conditions
+ Enables direct communication using the protocol of each
supporting manufacturer without the requirement of an amplifier
+ Internal coupling allows for design and mounting flexibility

4-M3 depth 5

4-¢3 +0.1 depth 7

Air injection hole (M5)

4 - Mounting hole for M4
(when installing from top)

*When scale axis rotates counter clockwise, addition is performed.

55

[oe]

A
Y

Reference mark — 1
\ —
This is the position at which the Y — @ —] |
absolute position is zero. 0 " é [— % ©19.8
© = Y
R10(Without repeated bending) g

R50(With repeated bending)

+0.016 Installation Installation nut
=¢30H6 (*3 )= Dimentions M20x1) (Obtained by the customer)
$100
<0035
: | 1 A D85 H7 (*67°) @
T A /
e o S
(when installing from bottom) - | | ol W
< | | gl I ¥ 4x M4 o
| | A - 0.1]A
[T & T Cl = ZIo1]]
HE | | il oI S
1 | [ -
| l + l Y Yy VY Lo gl * V
l( 0013 4
$20H6 (*
- ¢ ) /
- #8517 (35%) - = S
= g ] Bearing rotation center
P29+

Unit: mm

Model name

RU77 -4096A[L 1A

RU77 - 4096A[ 1B
RU77 - 4096AL 1D

RU77-4096ALIF

Output wave number

4,096 waves/revolution

Through hole diameter

$20 mm

Accuracy(at 20°C)

+2.5"

Output signal

Absolute serial bidirectional signal, compliant with EIA-485

Compatible controllers

FANUC

Mitsubishi Electric

Yaskawa Electric

Maximum resolution

25bit (33,554,432 pulse/revolution)

21bit (2,097,152 pulse/revolution)

Maximum response revolutions

2,000 min-'

Maximum mechanical revolutions

3,000 min-'

Functional safety

Legal compliance

FCC Part15 Subpart B Class A and ICES-003 Class A Digital Device
and EN55011 Gp 1 Class A, EN 61000-6-2 Safety standards not applicable (60 V DC or less)

Operating temperature range

0 to +60°C

Storage temperature range

-10 to +60°C

Vibration resistance

150 m/s? (50 Hz to 2000 Hz)

Impact resistance

1,000 m/s? (11 ms)

Protective design grade

IP65

Power supply voltage range

DC4.75-5.25 V (with connecting terminal)

Consumption current

200mA (at 1200Q termination)

Moment of inertia

9.4x10° kgm? or less

Starting torque (at 20°C)

0.1 Nm or less

Mass

Approx. 1.2kg or less

Standard compatible cable

CH33-**, CE28-***

Maximum cable length

CH33-**: 30 m, CE28-***: 15 m

*Magnescale reserves the right to change product specifications without prior notice.

Scale
RU77-4096AQ§K@

[OO]Cable length

Written by flush right,
indication in *m" units,
up to 30 m, 1 m pitch

[J]Resolution

[AlCommunication protocol

Type Resolution Number of pulses/revolution Number of partitions Type | Number of wires | NC manufacturer
A Approx. 2.5°/1,000 131,072 1/32 A 4-wire FANUC «interface
B Approx. 1°/1,000 262,144 1/64 B 2-wire Mitsubishi Electric
C Approx. 7°/10,000 524,288 1/128 D | 4-wire Mitsubishi Electric
D Approx. 3.5°/10,000 1,048,576 1/256 F 2-wire Yaskawa Electric
E Approx. 2°/10,000 2,097,152 1/512
F Approx. 1°/10,000 4,194,304 1/1,024 [OO]ICable length
G | Approx. 4.5°/100,000 8,388,608 1/2,048 [Type [ Cable length |
H Approx. 2°/100,000 16,777,216 1/4,096 10 | Tm |
J Approx. 1°/100,000 33,5654.432 1/8.192
*Yaskawa Electric: D,F
[%]Connector
Connector Description | Remarks
Plastic water proofing(Male) J main cable length Max.1m. extension cable : CH33 Max cable length(main+extension) : 30m
Metal water proofing(Male) G main cable length Max.9m. extension cable : CE28 *Max cable length(main+extension) : 15m

[V]Cable seath (covering)

Type
P PVC (Polyvinyl chloride)
E PU (Polyurethane)

[3]Controller side connector

Type |Specification Remarks
Without[With | Earth wire
(Example) [O]Conduit None| - |Open-end Standard
Type | Cablelength| | Type | Conduit M | - [10P made by Sumitomo 3M Mitsubishi NC, J3,J4 (ABS)
07 |7m C | With conduit (standard) - Q | 20P straight case made by Honda Tsushin Kogyo FANUC (ABS)
26 |26m N | Without conduit G - |6P made by molex® YASKAWA Electric(ABS)
- S |Horizontal drawing case made by HROSE Electric FANUC (ABS)
K | = | 10PINI (Male) made by Japan Aviation Electronics Industry | Relay
Cable
CE28-0000O*
[DOO]Cable length . .
Written by flush right, [¢]Controller side connector
indication in “10cm” units, Type Specification Remarks
up to 14m,1m pitch Without| With| Earth wire
Withoutl - | Open-end Standard
(Example) [O]Conduit M | - | 10P made by Sumitomo 3M | Mitsubishi NC, J3J4 (ABS)
Type | Cable length Type | Conduit F 20P made by Honda Tsushin Kogyo | FANUC (ABS)
070 | 7m C | With conduit (standard) G - | 6P made by molex® YASKAWA Electric (ABS)
090 | 9m N | Without conduit J | - | 10P(5B1) mede by Japan Aviaton Eectronics ndustry | RU77 cable extention (standard)
130 | 13m K - | 10P (IN1) made by Japan Aviation Electronics Industry | RU77 cable extention (standard)

apIs 3|edS

]

CH33-05NPKA

CH33-05NPQA

a

CH33-05NPKA

example)

Cable length 5m
Without conduit

Controller
10P (JNT)

Aviation Electronic Industry

Scale side

JIN2DS10SL2-R made by Japan
Aviation Electronics Industry

side connector
made by Japan

connector

CH33-10NPQA

CH33-10NPQA
example)

Cable length 10m

Without conduit

Controller side connector

20P made by

Honda Tsushin Kogyo

Scale side connector
JN2DS10SL2-R made by Japan
Aviation Electronics Industry

[#]Scale side connector

I
o
>
2
b 13
o
)
©,
{ 1|g
o
b

CH33-05NPQA
example)

Cable length 5m

Without conduit

Controller side connector

20P made by

Honda Tsushin Kogyo

Scale side connector
JIN2DS10SL2-R made by Japan
Aviation Electronics Industry

[Type |

Specification

‘ Remarks |

A

[10p N2

by Japan Aviation Electronics Industry l Relay
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Other Models

Absolute linear encoder
slim type

SR77

Incremental linear encoder
slim type

SR75

Reference point position (Distance from left end of effective length) " Reference point position (Distance from left end of effective length)
Reference point | Indication Reference point | Indication Reference point | Indication Reference point | Indication Reference point | Indication
position method position method position method position method position method
Less than 1,000 | Number (850 mm—850) |1,700—1,799 mm | H + lower 2 digits | Center X . Less than 1,000 Number (850 mm—850) [1,700—1,799 mm__|H + lower 2 digits
. 1,000—1,099 mm | A+lower 2digis (1,050 mm—A50) {1,800—1,899 mm | J + lower 2 digits 1,000—1,099 mm A+Iwer2digils(1,050 mm-A50) |1,800—1,899 mm__|J + lower 2 digits |
1,100—1,199mm_ | B + lower 2 digits 1,900—1,999 mm | K + lower 2 digits 1,100—1,199 mm__|B + lower 2 digits 1,900—1,999 mm__[K + lower 2 digits
1,200—1,299mm | C + lower 2 digits 2,000—2,040 mm | L + lower 2 digits 1,200—1,299 mm__|C + lower 2 digits 2,000—2,040mm__|L +lower 2 digits |
. i : 1,300—1,399 mm | D + lower 2 digits . i N 1,300—1,399 mm__|D + lower 2 digits nter X
Effective length: SR77-xxxk OA OO0  [peram EHOWEVMSKS Effective length: SR75- xxxkOA 000 1238—1332 - E+I3W:r2gig£ ﬁiltie £
70,120,170,220,270,320,370,420,470,520, T TTT | 0158 F+ lower2 dils 70,120,170,220,270,320,370,420,470,520, TTT l 5001500 mm [ +lower2dcte  [Sineanpe 12
570,620,720,770,820,920,1020,1140,1240, 16001699 mm_| G + lower 2 digits 570,620,720,770,820,920,1020,1140,1240, 1,600—1,699 mm |G + lower 2digits |
1340,1440,1540,1640,1740,1840,2040 mm Communication protocol 1340,1440,1540,1640,1740,1840,2040 mm Communication protocol
. L. Type| NC manufacturer Number of wires . .. Type| NC manufacturer | Number of wires
* Maximum resolution: 0.01um A | FANUC ainterface | 4-wire * Maximum resolution: 0.01um B_| Mitsubishi Electric | 2-wire
+ Accuracy . (3+3L/1,000) ump-p L:mm B | Mitsubishi Electric 2-wire « Accuracy: (3+3L/1,000) ump-p L:mm |_D_| Mitsubishi Electric | 4-wire
. D_| Mitsubishi Electric 4-wire . H | Panasonic 2-wire
(5+5L/1 ;OOO) Hmp-p L:mm H | Panasonic 2-wire (5+5L/1 1000) HmMp-p L:imm F | Yaskawa Electric | 2-wire
» Maximum response speed: 200m/min F_| Yaskawa Electric 2-wire » Maximum response speed:. 200m/min Resolution and direction
» Protective design gradel IP65 t——————— Resolution and direction - Protective design grade: IP65 FANUC, Mitsubishi Electric, Panasonic Yaskawa Electric
FANUC, Mitsubishi Electric, Panasonic Yaskawa Electric Type| Direction Resolution Type | Direction | Number of partitions
Type |Direction | Resolution | Type [Direction | Resolution Type | Direction | Number of partitions . A 0.01 L 1/8,192
Cable: CH33 Y o0t F 0.01 T 1/8,192p Cable: CH33 B | 0.05 m_| Plus) 11,024
% Please refer to page 29 for cable specifications. B | 0.05| G . 0.05 M ) 1/1,024 # Please refer to page 29 for cable specifications. L C Pls) 0.1
C | (plus) 0.1 H | (minus) 0.1 | D | 0.5 | Mitsubishi Electric is only A, B, C
| D | 05| J 0.5] wMitsubishi Electric is only A, B, C E 1 | Panasonicis only B, C, D, E
E 1] K 1] Panasonic is only B, C, D, E Accuracy grade
Accuracy grade l——————————— Cable lead-out direction Type|Accuracy grade
Cable lead-out direction Type|Accuracy grade Type|Lead-out direction A |5+5L/1,000 pm
Type|Lead-out direction A _|(5+5L/1,000) um Effective length (L): cm units R_[Right S |3+3L/1,000 pm
Effective length (L): cm units R _|Right S [(8+3L/1,000) pm L |Left L: Effective length(mm)
L |Left L: Effective length(mm)

Incremental angle encoder
enclosed type

RU74

Absolute linear encoder
robust type

SR87

-
Reference point position (Distance from left end of effective length)
Reference point | Indication Reference point | Indication Reference point | Indication
posiion method position method postion method RU74-4096ALIN
— Less than 1,000 |Number (850 mm—>850) [1,800—1,899 mm _|J + lower 2 digits  [2,700—2,799 mm _|T + lower 2 digits * Hollow diameter: $20 ; Minimum phase difference
Yaskawa Electric = 1,000—1,099 mm A¢\ower?dig\ts(h@l?mmﬂﬁﬂ) 1,900—1,999 mm K+Icwer2d‘ig‘ns 2,800—2,899 mm U+Iower2d.igits ‘R lution: Approx.1/1 °  Aoorox.1/1 ° Minimum phase |_Response revolutions (min) Minimum phase |_Response revolutions (min.)
1,100—1,199 mm B+Iower2d_|.g\.t_s 2,000—2,040 mm L+Iower2qrqls 2900-2,999 mm |V + lower 2 digits esolutio pprox. ,000°, Approx. 0,000 Type diference | Approx.1°/1,000| Approx.1°/10,000 0 difference Approx.1°/1,000
. . 1,200-1,299 mm__|C + lower 2 digits 2,100-2,199 mm_|M + lower 2 digits |3,000~3,040 mm | W + lower 2 digits . Accuracy; +2.5" A 50 2.000 267| E 250 533
« Effective length 1300-13%9 mm_|D + lower 2cigits __|2200-2299 mm_|N+ lower 2digits_|Center X i - ' 5 Tool 1332 103 F 300 44
SR87-xxxkOA ST [400-149mm [E+lower2digls __|2300-23%9 mm_|P + lower 2 digits * Maximum response revolution: As the table on the right :
140,240,340,440,540,640,740,840,940,1040, falakago S | i S ey o Protective desi de: P65 [§ 150 888 89 G 400 333
,500—1,599mm__|F + lower 2 digits ,400—2499 mm_|Q + lower 2 digits * Frotective design graae. D 200 666 67| H 500 266
1140,1240,1340