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Who is Nabtesco?

The key word of Nabtesco is ‘motion
control.” We use our strengths in the
fields of component and systems
technologies to develop highly creative
products. Through the Nabtesco Group
as a whole, we can also utilize our
advantage of expertise to maximum
effect in order to further enhance these
strengths.

In the air, on land and at sea, we have
a leading share in various fields of both
international and domestic markets.
Nabtesco will continue to evolve by
utilizing its strengths in many fields and
by exploring the possibilities of the future.

Teijin Seiki
Co., Ltd.

Established 1944

NABCO Ltd.

Established 1925

Business Merger

in 2003

Motion control

Nabtesco

April 2002 Initiation of hydraulic equipment business alliance

October 2003 Business merger

The business alliance between Teijin Seiki and
NABCO on hydraulic equipment projects was the
beginning of a mutual confirmation by the companies
of the other’s product configuration, core technologies,
corporate strategies and corporate culture. This led
to a common recognition that a business merger
would be an extremely effective means of increasing
corporate value and achieving long-term development.
Based on this mutual judgment, in 2003 an equity
transfer was conducted to establish Nabtesco as
a pure holding company, with both firms as wholly
owned subsidiaries. After a year of preparation, both
companies were absorbed and amalgamated by
means of a short form merger, and Nabtesco was
transitioned to an operating holding company.
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W=F®¥ What is the RD2 series?

RD2: The gear that

will change everything

A highly developed precision gear that offers high quality,
high performance and ease of use.

99

& The RV reduction gear

The RV reduction gear enables the

- precision movements of industrial robots
and also ensures their strength.

The RV reduction gear has been praised for
being compact and lightweight while offering
— % high precision and rigidity.

Since its debut in 1985, the RV reduction
Industrial robot gear has been selected for use by most
major industrial robot manufacturers around
the world.

Market share

Industrial robot (vertical articulated robot) joints — 60% share of global market*

Machine tool ATC drive units ——— 80% share of Japanese market*

* Based on Nabtesco studies




Nabtesco took the RV reduction gear, the most
advanced in the industry, and created the RD
SERIES.

The RD seRriEs is a pre-lubricated model with a
sealed structure that can be easily mounted on
all major motors.

The RD2 serIEs, a new version with three input
configurations, offers customers dramatically
expanded freedom of design.
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Simple
mounting

Motor fastener components
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RD2 series product line

RD2 series: Designed to
meet a variety of customer needs

Straight input type

Pulley input type

.Benefits Allows compact equipment design

3 ...Advantages Flexibility

...User-friendly Many ratios available

o




Straight input type

Reduces the number of
components needed

Pre-lubricated

Easy installation

¥ Hollow shaft series

Right angle input
0 type

Pulley input type

High reliability

Easy mount

Fluorine is used for all oil seals
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WWFFFSolutions from Nabtesco

Nabtesco reduction gears
offer a variety of solutions

W RD2 series

Use of pin/gear mechanism results in high contact
ratio and considerable impact resistance

Coon |
&

Emergency stop

J

Typical gear is damaged by

\ |
- L
shock load D- High reliability for your machine
L J

W RD2 series

Integrated large-capacity
=> External bearings and support table are not needed

e [ ———17 4
H

Reduced number of components

)
‘O: Reduced cost of assembly
v

Ll

More components
Higher assembly cost
Higher design cost

Reduced cost of design

| — |



W RD2 series

Only the thickness of the reduction gear itself

@ .
Equipment needs increased « Right angle and pulley models
space can be used for a lower profile

M RD2 series

| Allows routing of cables.

’
~O: Hollow shaft series also available
® Improved layout

Cable routing is difficult

B RD2 series

Backlash:
1 arc.min for straight input and pulley input type
1.5 arc.min for right angle input type (except some models)

W
High backlash leads to poor ~O: Highly precise positioning is

repeatability ®  possible
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W#F7" Main applications n

% Examples of Uses for the RD2 seRIEs (for reference)

B Positioner (tilting axis) H Positioner (rotary axis)

W Ball Screw Drive B AGV Drive




" #E7 Difference Between RD series and RD2 sERIES

1. simplified motor mounting

Integrated coupling makes
mounting easy

With the previous series, the coupling
was an accessory, but on the RD2 series
the coupling is built into the input unit. |
This simplifies the process of mounting

the servo motor to the reduction gear.

2, Compact design

Reduced total length 185.5

Compared to the previous series, the total
length in the axial direction has been reduced
by up to 15%.

Note: « Use of the same motor model is being studied.
« This diagram shows a comparison between the
RD-010C and the RDS-010C.

3_ Center pipe rotates

For encoder
(1) Rotation synchronized with output surface

The center tube has been |engthened- (2) Lengthened in order to detect rotation

To protect the cable

On the RD2 series, the center tube is
designed to rotate (synchronized with the I
output face.)

Note: As the center tube rotates, the inner pilot on the output surface has been elimi !

4, Environmentally conscious lubricant

Product name: VIGO GREASE RE0

The barium sulfonate used up to now as a rust prevention agent has been replaced
with calcium sulfonate to reduce the environmental impact.

— |
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"% Product Code Selection

>

http://www.nabtesco-precision.de
http://www.nabtescomotioncontrol.com

1, Verify reduction gear capacity (model cod

Step 1: Establish items needed for selection.
Step 2: Verify reduction gear load.

Step 3: Select reduction gear.

Step 4: Verify input unit specifications.

Note: For flow charts and calculation methods, see pages 101 — 109 of the Technical Documents.

2, Select input unit and motor flange / bu

Motor

I Manufacturer

| lv
|l Series

I lv
I Model

| lv

To product model number search

Product model number search

| Solid series I Hollow shatt series

RDS RDR RDP. RDS RDR RDP
|| Search results
Product code Details
\ \
Select an item.

The search results will appear.

(1) Click on the manufacturer, series
and model for the servo motor that
you are using.

(2) In the reduction gear
list, click on the desired
type of reduction gear.

(3) The product codes
corresponding to that motor

will be displayed.
Product code Details
RDS-006E-031-B1-CH-ZZ
RDS-006E-043-B1-CH-ZZ
RDS-006E-054-B1-CH-ZZ
RDS-020E-081-B1-CH-ZZ
RDS-020E-105-B1-CH-2Z

3. Download CAD data.

Product data

066 (66)

081 (81)

101 (101)

121 121)

145 (145)

17a7)

92 3920

10

o

You may also download CAD
data, either 3D CAD (STEP file)
or 2D CAD (DXF file).

Note: Free membership registration is required to download the CAD data.

Note: Due to ongoing improvements, the website is subject to change without notice.




Overview of Features (listed by input type)

Allowable Pages for
Reduction gear Corresponding acceleration and Items not external
lugeipfers configuration el FeE e speed ratio deceleration torque included dimension
(N-m) drawings
P.16
Solid series v
/] P.27
S
- e The total length in the
a axial direction has been
< reduced by up to 15% 31to 258 117 to 7,840 | Servo motor
z as compared to the
2 previous series.
g P.28
2] Hollow shaft V
series b0
P.44
Solid series v
o ) P.55
g e Equipment can be
- more compact
=
Q ° . .
£ Can .be installed in 311t0 258 117 10 7,840 | Servo motor
@ confined space
E’ e Table can be made
©
= —_— shorter -
.9 ollow shaft v
[0'4 series P67
P.71
Solid series v
P.75
e Belt input is possible
[}
o e Motor can be installed
> Servo motor
- anywhere 57 to 157 41210 7,840
= pulley
2 e Speed ratio can be
= changed using pulley
Q P.76
- Hollow shaft
= v
o series .

11—

Straight input type

Right angle input type

Pulley input type
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(2]

=}
Ke)
-~

)

(=]

c

©
(=

S

o
=]

O
=

Technical Documents




Straight input type
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WWAEF Straight Input Type Product Codes / Configuration Diagram

4/ Product code

limv//7

(]
Q.
>
)
RD|S|-|040|E|-|153|-|B2|-|CF|-|2E =
I ' : c
c
1 ' ! =
"Model Code + 3 'g-)
Ratio Code Input unit code Motor flange code Bushing code a—
Straight Input code | Torque code Series code E
- - b
006 031, 043, 054, 079, 103 BO: Correspond.lng motor shaft d.lameter 0810 14 (7))
B1: Corresponding motor shaft diameter ¢15 to 24
B0 : Corresponding motor shaft diameter ¢8 to 14
020 041, 057, 081, 105, 121, 161 X .
B1: Corresponding motor shaft diameter ¢15 to 24
040 041, 057, 081, 105, 121, 153 B2:Correspond7ng motorshaftd?ameter@ﬂt024 g
B3 : Corresponding motor shaft diameter 25 to 35 >
E: Solid series B2:C di tor shaft diameter ¢14 to 24 :
080 041, 057, 081, 101, 121, 153 : Correspon Tng motor sha fame er ¢14 to 5
B3 : Corresponding motor shaft diameter 25 to 35 o
160 066. 081. 101, 121. 145. 171 B4 : Corresponding motor shaft diameter ¢19 to 28 E
! ’ Y ! B5 : Corresponding motor shaft diameter ¢32 to 42 @
320 066, 081, 101, 121, 141, 185 B4:Corresponding motorshafld?amelerqﬂBtoZS 2-letter code 2-letter code g
S B5 : Corresponding motor shaft diameter 93210 42 | (code will differ (code will differ ©
" " o
B0 : Corresponding motor shaft diameter 98 to 14 | depending on motor | depending on motor =
010 081, 108, 153, 189, 243 .
B1 : Corresponding motor shaft diameter 91510 24 | to be attached) to be attached) g
B0 : Corresponding motor shaft diameter ¢8 to 14
027 100, 142, 184, 233 . .
B1: Corresponding motor shaft diameter ¢15 to 24
050 109, 153, 196, 240 BZ:CorrespcndTng motorshaftd?ameter@Mt024
C: Hollow shaft B3 : Corresponding motor shaft diameter 25 to 35
) - - (/]
series : 141024
100 101, 150, 210, 258 B2 CorrespondTng motorshaftdfameter«p to 2 o
B3 : Corresponding motor shaft diameter 25 to 35 b
B4 : Corresponding motor shaft diameter ¢p19 to 28 -
200 106, 156, 206, 245 ‘ . =2
B5 : Corresponding motor shaft diameter ¢32 to 42 o
320 115, 157, 207, 253 BA:Corresponding motor shaft d?ametermgto 28 _E
B5 : Corresponding motor shaft diameter ¢32 to 42 >
Note: For selection of motor flange and bushing, see the selection tables on pages 83 — 85 or visit the 2
Nabtesco website (URL : http://www.nabtesco-precision.de, http://www.nabtescomotioncontrol.com). 3
o

4/ Configuration Diagram

o)
c
Solid series <
[(72]
— =]
Straight input unit o]
~
()
o)
c
Lo
(=
1
o
Servo motor "6
Output sha (1 Bushing E
L)
e
Hollow shaft series w [
Motor flange
Low-speed [
tube

Technical Documents

il

Output shaft/ [ 4 4_/

Coupling

Straight input unit
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Rating Table Straight Input Type

g/ Solid series

— 14

Reduction Gear

To N, K Tsq Ts. Ni Ns Ny, M, a
Model Code|atual coy| Rated | Rated | Life | Alowable | Womentary |Allowable| Allowable | Refrrce Lost |Torsional| Start-up |Allowable[Dimension| Outer
ratio% Torque | Output | Rating StartupiStop| maximum | Input | Output |Spec et Backlash | oo | " it ™| Fficiency| moment | a Dimensions
Speed Torque | allowable | Speed Speed | continuous (Note 3)
torque | (Note 2) | (Note2) %F::{ia:ga:;
(N-m) | (r.p.m.) | (Hr) (N-m) | (N-m) | (r.p.m.) | (r.p.m.) | (r.p.m.) | (arc.min.) | (arc.min.) | (N-mfarc.min,) (%) (N-m) | (mm)
031
100 100
(31) Input Unit
043 .
(43) 81 76 Code : BO
054 P.16
RDS-006E (53.5) 58 30 6,000 | 117 294 | 3,500 65 63 1.5 1.5 20 70 196 77.8
07'9 Input Unit
(79) 44 44 Code : B1
103 P17
(103) 34 34
041
(@1) 75 75
057 Input Unit
61 56
35871) Code : BO
(81) 43 42 P.18
RDS-020E 167 15 6,000 | 412 833 | 3,500 1.0 1.0 49 75 882 93.2
105 33 33 Input Unit
(105)
121 Code : B1
(121) 2 2 P19
161
(161) 22 22
041
1) 70 37
057 Input Unit
53 35
(05871) Code : B2
(81) 37 34 P.20
RDS-040E 412 15 6,000 | 1,029 | 2,058 | 3,000 1.0 1.0 108 70 1,666 | 114.6
105 29 29 Input Unit
(105)
121 Code : B3
(121) 25 25 P21
153
(153) 20 20
041
1) 70 34
057 Input Unit
53 31
(571) Code : B2
(0881) 37 29 P22
RDS-080E 784 15 6,000 | 1,960 | 3,920 | 3,000 1.0 1.0 196 75 2,156 | 136.1
(181) 30 28 Input Unit
121 Code : B3
(121) 25 25 P23
153
(153) 20 20
066
(66) 30 20
081 Input Unit
25 18
(1811) Code : B4
(181) 20 16 P.24
RDS-160E 1,568 15 6,000 | 3,920 | 7,840 | 2,000 1.0 1.0 392 75 3,920 | 167.3
(1%1) 17 15 Input Unit
145 Code : BS
(143) 14 14 P25
171
(71) 12 12
066
(66) 30 15
081 Input Unit
25 12
2?1) Code : B4
(101) 20 9 P.26
RDS-320E 3,136 15 6,000 | 7,840 | 15,680 | 2,000 1.0 1.0 980 80 7,056 | 203
121 17 7 Input Unit
(121)
Code : BS
141 14 6
(141) p.27
185
(183) 1 4




Hollow shaft series

8
>
Reduction Gear :
=)
To N, K Ts Ts Nin Ns Ny, M, a o
Ratio code c
Rated | Rated Life | Allowable | M y |Allowable| Allowable | Reference Torsional _up |Allowable|Di i Outer —
Mocelc s (ac:gi:ilog;ear Torque | Output | Rating [Startup/Stop| maximum | Input | Output ":,',';iz"@",fﬂ;‘ Backlash mlgzis(:n rigidity E?:iizz:é)y moment| « Dimensions -
Speed Torque | allowable | Speed | Speed | continuous (Note 3) =
torque | (Note 2) | (Note 2) m:{f:m:; Koy
(N-m) | (r.p.m.) | (Hr) (N-m) | (N-m) | (r.p.m.) | (r.p.m.) | (r.p.m.) |(arc.min.) | (arc.min.) | (\macmin) | (%) (N-m) | (mm) g
081 (/)]
43 43
81) Input Unit
(o8) 2 | 32 Code : BO
P.28
RDS-010C (1 gg) 98 15 6,000 | 245 490 | 3,500 23 23 1.0 1.0 47 65 686 91.2 [}
189 Input Unit &
19 19 Code : B1 =
(189) o
243 P29 =
(243) 14 14 o
(9190&)2) 35 35 Input Unit .q;
. Code : BO >
( 2;%8) 2% | 25 P30 c
RDS-027C 184 265 15 6,000 | 662 | 1,323 | 3,500 1.0 1.0 147 70 980 112 ) ©
(184) 19 19 Input Unit E
233 Code : B1 o))
(233.45) 15 15 P31 o
109 Input Unit
28 28
(1 gg) Code : B2
(152.6) 20 | 20 P32
RDS-050C 490 15 6,000 | 1,225 | 2,450 | 3,000 1.0 1.0 255 70 1,764 | 136.8
196 15 15 Input Unit Q
(196.2) o
240 Code : B3 b
(239.8) 13 13 P33 =
(110%15) 30 20 Input Unit o
15(’) Code : B2 £
(150) 20 17 P34 >
RDS-100C 210 980 15 6,000 | 2,450 | 4,900 | 3,000 1.0 1.0 510 80 2,450 | 148.9 ) )
(210) 14 14 Input Unit —
258 Code : B3 E
12 12
(258) P.35
106 Input Unit
19 16
(105.83) Code : B4
( 515’.%6) 13 12 P36 =2}
RDS-200C 206 1,960 15 6,000 | 4,900 | 9,800 | 2,000 1.0 1.0 980 80 8,820 | 204.4 ) c
(206.09) 10 10 Input Unit =
' Code : B5 (2]
245 8 8 P.37 3
(245.08) . 0
(Hg) 17 17 Input Unit ;
Code : B4 o))
(} 27 13| 13 P38 c
RDS-320C 207 3,136 15 6,000 | 7,840 |15,680 | 2,000 1.0 1.0 1,960 80 |20,580| 245.9 ) ©
(207 10 10 Input Unit =
Code : B5
2 [e]
53 8 8 -
(253) P.39 o)
Notes: =

1. The rating table shows the specification values including the entry fields for reduction gear values.

2. The allowable speed may be limited by heat depending on the operating rate. Make sure the surface temperature of the reduction gear
does not exceed 60°C during use.

3. The allowable moment will differ depending on the thrust load. Check the allowable moment diagram.

4. For the moment of inertia of the reduction gears, refer to the external dimension drawings for the reduction gear.

(2]
e
[=
<]
£
=2
(%]
o
(=]
©
=
c
=
3
[t
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WA Right Angle Input Type Code Description and Configuration Diagram

4/ Product code

lmvz//7/Am

(/]
o
>
whd
RD|R|-|080|E|-|041|-|C3|-|GD|-|ZZ E
[ I Q
c
l l v E
"Model Code + 3 [))
Ratio Code Input unit code Motor flange code Bushing code —
Right angle input code| Torque code Series code E
et
: i tor shaft diamett to 14
006 031, 043, 054, 079, 103 Co Correspond.mg motor sha d.\ame er g8 to (/)]
C1: Corresponding motor shaft diameter @15 to 24
020 041, 057, 081, 105, 121, 161 CO:Correspond‘ing motorshaftd.iameterme to 14
C1: Corresponding motor shaft diameter ¢15 to 24
- - [<}]
C2: Corresponding motor shaft diameter ¢14 to 24
040 041, 057, 081, 105, 121, 153 poncing meery [
C3: Corresponding motor shaft diameter ¢25 to 35 b
E: Solid series c2:C ding motor shaft diameter g14 to 24 =
080 041, 057, 081, 101, 121, 153 : Correspon ?ng motor sha fameerqz o S
C3: Corresponding motor shaft diameter ¢25 to 35 Q.
[=
C4 : Corresponding motor shaft diameter ¢19 to 28 b
160 066, 081, 101, 121, 145, 171 X ‘ [}
C5: Corresponding motor shaft diameter ¢32 to 42 3’
320 066, 081, 101, 121, 141, 185 C4: Correspond!ng motor shaft dfameter ¢19t028 | 2-letter code 2-letter code %
R C5: Corresponding motor shaft diameter 9321042 | (code will differ (code will differ -
: i haft diameter 9810 14 | depending on motor | depending on motor K=
010 081, 108, 153, 189, 243 Co Correspond.mg motor sha d.\ame er g8 to p g p 9 >
C1: Corresponding motor shaft diameter ¢15t0 24 | to be attached) to be attached) 0_:
CO0: Corresponding motor shaft diameter ¢8 to 14
027 100, 142, 184, 233 . )
C1: Corresponding motor shaft diameter @15 to 24
050 109, 153, 196, 240 CZ:Correspond?ng motorshaﬁdiamelero14toz4
C: Hollow shaft C3: Corresponding motor shaft diameter 925 to 35 o
series 2: i haft diameter p14 to 24
100 101, 150, 210, 258 C. Correspond?ng motor s aﬂdfame er 914 to o
C3: Corresponding motor shaft diameter ¢25 to 35 b
C4 : Corresponding motor shaft diameter ¢19 to 28 -
200 106, 156, 206, 245 X ‘ =}
C5: Corresponding motor shaft diameter ¢32 to 42 o
320 115, 157, 207, 253 C4:Correspond?ng molorshafldiametergoWQto 28 _E
C5: Corresponding motor shaft diameter 932 to 42 >
Note: For selection of motor flange and bushing, see the selection tables on pages 83 — 85 or visit the 2
Nabtesco website (URL : http://www.nabtesco-precision.de, http://www.nabtescomotioncontrol.com). =1
o

4/ Configuration Diagram

g
Solid series =
[(72]
=]
i o)
h o ~
0,0 (]
(o]
| c
5 ©
Output shaft -
Straight input unit 4 §
(E Bushing Servo motor (o]
ﬁrm >

Hollow shaft series — - j
y ‘ ) /b [}
Low-speed % b
tube Motor flange <
[<})
£
u =
| 3
ot =
Output shaft 0.0 (1}
- : =
U <
Straight input unit 0 §
[

i
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Rating Table Right angle input type

g/ Solid series

— 42

Reduction Gear

T, N, K Ts Ts, N;, Ns Ny, M, a
Ratio code
Rated | Rated | Life | Allowable | Momentary (Allowable| Allowable | Reference L Torsional -up [Allowable|Di _ Outer
LECICEE (actru.;?ilog;ear Torque | Output | Rating [Startup/Stop| maximum | Input | Output ":,',';ié"d‘,’,':i',',’;‘ Backlash mo‘:is;" zrgs,:;’,?; Esfftiac?e:gy moment | « Dimensions
Speed Torque | allowable | Speed | Speed go:rt;r:i%?‘u:t (Note 3)
torque | (Note 2) | (Note2) | e e
(N-m) | (r.p.m.) | (Hr) (N-m) | (N-m) [ (r.p.m.) | (r.p.m.) | (r.p.m.) |(arc.min.) | (arc.min.)| (\mlarcmin) | (%) (N-m) | (mm)
031
100 100
(31) Input Unit
043 .
(43) 81 76 Code : ('33044
RDR-006E (é’g‘é) 58 | 30 [6000| 117 | 204 3500 | 65 | 63 | 20 | 20 | 20 | 70 | 196 | 778 '
07’9 Input Unit
(79) 44 44 Code : C1
103 P.45
(103) 34 | 34
041
1) 108 271 543 75 55
057 | 159 378 | 755 61 44 Input Unit
(57) Code : CO
&) 43 | 35 P46
RDR-020E 15 6,000 3,500 1.5 15 49 75 882 93.2
(182) 33 30 Input Unit
167 412 833 Code : C1
2 29 | 28
(121) P.47
161
(161) 22 22
041
1) 400 1,000 | 2,000 70 32
057 Input Unit
(57) S Code : C2
&0 37 | 28 Pas
RDR-040E 105 15 6,000 3,000 15 1.5 108 70 1,666 | 114.6 )
(105) 412 1,029 | 2,058 29 27 Input Unit
121 Code : C3
(121) B P49
153
(153) 20 20
041
1) 400 1,000 | 2,000 70 35
057 | 556 1,390 | 2,781 53 | 31 Input Unit
(57) Code : C2
?8811) 37 29 P.50
RDR-080E 15 6,000 3,000 1.5 1.5 196 75 2,156 | 136.1
(181) 30 27 Input Unit
784 1,960 | 3,920 Code : C3
2 25 | 25
(121) P51
153
(153) 20 20
066
(66) 30 20
081 Input Unit
(81) 2 1 Code : C4
(ot) 20 | 16 P52
RDR-160E 1,568 15 6,000 | 3,920 | 7,840 | 2,000 1.5 1.5 392 75 3,920 | 167.3
(1%1) 17 14 Input Unit
145 Code : C5
(145) 14 13 P53
171
(71) 12 12
066
(66) 1,800 4,503 | 9,002 30 14
081 | 2209 5,527 | 11,048 25 9 Input Unit
(81) Code : C4
(181) 2,755 6,892 | 13,776 20 7 P54
RDR-320E 15 6,000 2,000 1.5 1.5 980 80 7,056 203
121 17 6 Input Unit
(121)
121 Code : C5
(41) | 3196 7,840 | 15,680 14 5 P55
185
(185) " 4




Hollow shaft series

[«/]
o
2
Reduction Gear -
=2
To N, K T Ts2 Niy Ns Ny, M, a Q.
Ratio code . T - . out ,E
Model Code |(actual gear| Rated | Rated | Life | Allowable | Momentary |A Reference | | |ost |Torsional| Start-up |A _ Outer -
ratio) | Torque | Output | Rating (Startup/Stop| maximum | Input | Output |'Speedduring motion | rigidity |Efficiency| moment a Dimensions =
Speed Torque | allowable | Speed | Speed | continuous (Note 3) [))
torque | (Note 2) | (Note2) | cperlionat .a
(N-m) |(rp.m.)| (Hr) (N-m) | (N-m) |[(r.p.m.) | (r.p.m.)| (r.p.m.) |(arc.min.) | (arc.min.) | (\mlacmin) | (%) (N-m) | (mm) b
081 43 | 39 @
(81) Input Unit
108 .
(108) 32 31 Code : CO
153 P.56 @
RDR-010C (153) 98 15 6,000 | 245 490 | 3,500 23 23 1.5 1.5 47 65 686 91.2 o
189 Input Unit >
b
(189) 19 20 Code : C1 -
P57 =
243 14 14 ' =
(243) c
100 Input Unit
(99.82) 35 | 2 put- =
42 Code : CO g’)
(141.68) 25 18 P.58 ©
RDR-027C 265 15 6,000 | 662 | 1,323 | 3,500 1.5 1.5 147 70 980 112 -
184 19 15 Input Unit -
(184) Code : C1 =/
233 15 14 ' 2
(233.45) P.59
109 Input Unit
(122) % % Code : C2
(152.6) 20 20 P.60
RDR-050C 196 490 15 6,000 | 1,225 | 2,450 | 3,000 1.5 1.5 255 70 1,764 | 136.8 g-
| t Unit
(196.2) 15 | 15 nput Uni S
Code : C3 -
240 13 | 13 -
(239.8) P.61 5
101 Input Unit Q
30 19
(13265) Code : C2 =
(150) 20 17 P62 q>,~
RDR-100C 980 15 6,000 | 2,450 | 4,900 | 3,000 1.5 1.5 510 80 2,450 | 148.9 —
210 14 14 Input Unit —
(210) =)
Code : C3 o
258 12 | 12
(258) P.63
106 Input Unit
19 1
(1255'233) Code : C4 >
(155.96) 13 8 P.64 c
RDR-200C 1,960 15 6,000 | 4,900 | 9,800 | 2,000 1.5 1.5 980 80 8,820 | 204.4 —_
206 10 6 Input Unit =
(206.09) (72}
Code : C5 =]
245 3 5 o
(245.08) P.65 -
115 Input Unit
17 14 ()
(:15? Code : C4 =
(157) 13 " P.66 ©
RDR-320C 3,136 15 6,000 | 7,840 | 15,680 | 2,000 1.5 1.5 1,960 80 (20,580 245.9 b=
207 10 7 Input Unit o
(207) o
Code : C5 -—
253 8 8 5}
(253) P.67 —
Notes:

1. The rating table shows the specification values including the entry fields for reduction gear values.

2. The allowable speed may be limited by heat depending on the operating rate. Make sure the surface temperature of the reduction gear
does not exceed 60°C during use.

3. The allowable moment will differ depending on the thrust load. Check the allowable moment diagram.

4. For the moment of inertia of the reduction gears, refer to the external dimension drawings for the reduction gear.

(2]
e
[=
<]
£
=2
(%]
o
(=]
©
=
c
=
3
[t

43 —




»-0IXGG'T 00-€01-3900-d0d| €01

»-0IXGG'T 00-6/0-3900-3ay| 6~z ('3DU3NJUl 10U S| U3dNPaJ 4036 ayy 4o aduvuwdogdad ayy
y-0IX9S'T | 9% [00-¥S0-3900-ddd| +S (8'G@IGW U21YD13 10U SI0P 3| 31 UIATYPASN 30 3.0UUDD aJV KKK j0 8'Ge'8
- 01%X/C1 00-£/0-3900-90d] €W 22019 porued S| 08U0 YL,
S 0I%8C ] 00-1£0-3900-9ad| 1t puawdiys a4do4ag Ul pa3103s APVaUo S| FU0dldgN) palginads ay]'g
PRI 30 [B] Jo auo asn'g
mvw@wmwmnumu& S ooy ‘Arnp AAvay o3 Buluds >sip #omc.g,ou ifg mummj 39 1oYs 31\0g'{y
BEWRCY | ssop 2003 13POH poods W—N8L0¥9'G] S| }40YS UO}OW
kww\mmwm& 5 NoCEE nE Buixi4 W04 3109 papvay 1a>d0s uoboxay g 40 anbuoj Buiuaiybl]'e
30 3uauop W-N98TFE2'/E SI 3 30Ys gndyno
S AY3 U0 3)0¢ papoay 3a>20s uoboxay gw-9 40 anbuoy Buiuayybi]'g
¢(36uvoyy uorou ayz Buixiy o 4y 'W-N6YO0FIQ'6 S| S0
(MEBERECE-3) BuiX|4 U0 4 3)0g P3APOVAY }13XD0S Uoboxay G-/ 40 anbuoy Buuazybi] ]
TTHLd3T 9W-¥ JLON
TTR%K OW-V
NOILJ33S A-A CBRRTEH2LOHOHBF )V HING G0l RIXX 'S

M, AR H RS (BF)SINONIra<s ~xMT 3F&H JH&E'/

TR R RER TS T TR

RTOHF NHRAL— €% Gz BN -04FG

TR LR FHZLVIME AN EMEY "N 4L -4

SRR ANE2NW-NBLOFG'CTCA Y il "IN N YE Y OWNHIBN L 426 ~2'C
CRRGANB2NW-NIBIF' L EC Y N RN PMEYGN-O/ 422

(340Ys Jo30u aY3 Buixiy Jo )
(D) @b (B 456 -2)

1100 33205 1oUOBVX3H 9IX9|
@1,’
| o

AR Y OTXONW

Y Sy
% 01 * PR ANE2 NU-NVOFIQ'ECA Bl "R MY EYCN-/HERE ']
mmmm+RImmS
8¢ @
108 MY 10 m
el +
[ mwmw | ,%V udw
— @ zwc,:
I ) — Py o
! 0 b4 $8 v (8 3LON> (3U0dNoN) 0 3)
u(\ T ~ CIjel NYHL 8'CH (- 2B
, = — & §Ce JOUSOM 100S pUD
Bunpuoy vo 4 ! 31100 33>D0s youoBoxaH QIX9K
(£hewW) = “D_ _ & ~ 4R RGAM~7 SNE
NAHL SW-2 ~ S Sk NMEL 0TXONW
18 SW-2 oY s e -
are! 1o / Y =
e Q D 1szlg |2
N I |53 (3 v
Y U es | 1 M ARR
a1 4 118 \mc °2 1| |eeo|n
O i “ S B8R I8
I \.WM. ,M (3304s 3nd3No uo 4
(abuovyy ayy Buix|g 4o 4y || MU [CEII)
(CEL IS a cIH1d3a 8W-9
NAJHL 8'GB-/ 1 (32130U 1NOY3IM BBUDYS 2IR¥ 8W-9
N8 8Cp-/L 1 3 o3 fuum,ﬁgzm m,umc,&;uci ,..nmuuv
S| 8 310y uld paniva
vE 1€ 02 \02> | '8 MAAMTN
21
(GAS)) 18 14)4
¥'8/L1

NOILD3r03d

F9NY amM

(714 03 gb :1930weIp yeys Jojow Buipuodsaliod) 0I-XXX-I900-¥AY 2P0 [9PO

44




ad/j yndui jybieng

9d £} ndui sjbue by Buiysnq ; abueyy 10jo\ sjuawWnNo0(g |ealuydd]

v-01X09'S 10-801-3900-30d| €01

v-01X09'2 10-640-3900-30| 6Z

y-01X19'2 | £'S [13-¥S0-3900-30d| VS

y-01X29'2 10-E¥0-3900-30d| £+

»-01X18'2 13-1€0-3900-30d| 1€
GQu-6>)

UOISUBAUOY

('dDU3N4Ul 10U S| JadNnpad Jvab ayz 4o aduowdojdad aya

(8'S@®YGW U234bl13 10U S30P 31 4l UBATYPSSN 30 30UUDD 0aJ0 XXX JO 8'Ge'g

‘X20)g pajulod S| VAUV

‘puawdiys au0 Jag Ul Pa103AS APVAUD S| LUVDIUON) PalgIDads ayl'g

‘W YO [B] go auo asn'g

‘Aynp AA03Y J0 4 Buluds >sip PaUJ0D Y pasn 39 110YS 3109y
‘W-N8L0F9'GT S| }30YS JO30uW

Buixl4 U034 3100 PapoVaY 3a>D0s uoboxay gl 4o anbuoy Buiuarybil'e
‘W-N981F2' /€ Sl 3404s pnhdino

3y} UO 3109 papovay 33»20s uoBoxay gW-9 40 anbuoy Buiuayybi] g
‘W-N6Y0F]0'6 S| 9S0D

Buix|4 J0g 3110q papvaY 33>D0s uoboxay gW-/ 30 anbuoy Buuaiybi] ]

310N

¢(abuo14 vosou ayy Buix|s vo 4y
(HEBELcce-2)

C(BBETER2 SHONH B YHBNS SP0R T '8

“ELN ), aUREERS:  (3B)GINONIAAL A+¥T 38e RBE/
CHHE A NEEE R NOEMHEE g

TRoOE® N¥ERIL—€eaz BRP-07FG

(340US 400U ayy Buixiyg 404y
(HEBIC456-2)

m_x,“. ..mro& auLf (B> 0130y
4 Y
paatin WS SSOp 3P0 18POW paads
41, ©l348ul BE q§—-C¥EiE HE
30 JUBWOK
INCX—~2RE
NOILJ3S A-A
) _ . _ @D
3
RRIANA
a o SW |0
@
88

100 335205 JoUCBUVX3aH 9TXg

(Buppuny Jo 4y
(Loew) a O

(aBuoiy ayy Buixiy vo 4y
[CEL YD)

NAIHL 8'Sg-£

n® 8'Go-L

NOLLO3rD3c

R B ELVIHIVYNYEY "ML Ey 4T nYL-4'F

CR2Z AN NW-NBLOFO'CToAr S Pl "RINANHVYEYOWHIBNC 426 ~2'C
CRRGANB NU-NIBTF' /CCa Mgt "RINAMNYEYGWN-O/B N C +42'2
CRRZANB2L NW-NEYOFIQ'E O N Bl RN ENE Y CN-/HEFE ST

AR Y OTXOW

0e08+£HSLD
0S¢ a
X
ew0d Mo oay _M
61 0 + .
& 38
n L
o] — [P1 | NEARN
& ul a8 5
7 — I wn 8 310N (FUPINON 40 4y
N v | | _|Z||_ _M_ W HH
o % == = J3USOM 1085 PUD
1100 33>205 1oUOBOX3H OTXII
m @] & — 4z O6GA—7 0H
© e A HME N OTXOW
Y w. N
> Y
113 L IS N 1= Y
5 o |3 E | [=
3 3 (233 |
s U & I L|c& N |0
s, 15 - o o288 |goin
ok NISEE XY g B
k3 > 2 340Us 3ndino vo 4
) (BN C42)
g 2THLJ3T 8A-9
1 (*'ad130u 3noyzim aBuoys 21R# 8W-9
03 32afogns s| Buluyoow o y)
RO 1 e e S (CCERULWEME LEF > UTL)
qlz ] a0y uid paniig
vE |(1e5 02|\ | v8 MAAMTN
2l
(U8 1S 0y

¥'8L1

(yzd 03 GLb :1930welp 3yeys Jojow Buipuodsalio)d) LI-XXX-I900-4AY 2P0 [9PON

45




v-01X/S'T 00-191-3020-0d| 1971
»-01X8S'T 00-121-3020-30d| 12T ('32UN|JUI 10U S| U3DNPSU U036 8Y3 JO 3DUDWU0FUdd 38U (9'9P-EIIN-E
- 01X6G'1 , 00-S01-3020-dad| sot Ua3ybly 10U S30P 3! 4| UBATYPASN S0 FOUUDD 03UV KX JO 9'9p—£'8
o191 | ©° [00-180-3020-303] 18 {2019 pagurod S| 08407 L
S 0IXC9T 00-7S0-3020-903] 79 uawdiys auo 43g Ul P3)03S APVAU0 S| 42UVDIUGN) pal4idads ay|'g
v 0IXEL'] 00-1v0-3020-30d| 1¥ —— = [ §0 @40 duo 25M'G
o INp AA03Yy Jo 4 Buluds >sip PaUUOD Y3IM P3SN 37 110YS 1109 ¢
UOoISU3AUO) ‘W—-N8L0FQ'G] S| 32 40YS U031 0w
S ey Mmuv oo 1500 om,wmdnm BUIXIJ 404 3100 PapPVaY 125205 uoboxay 9y 40 anbuoy buuarydlil'e
(r/e09=D W PO H,o W P Jm "W-NEYEFIG'E/ S| 240YS 3nhdino
%m v@mzom &5 A -CEE Riks 3Y3} U0 3109 PapPVaY 33>20s uoboxay QIW-9 40 anbuoy Buluaiybi]'a
Nex-2R% ‘W-NBL0¥9'C] S| 8S0VD
BuUIX|4 JO4 1100 PAPVAY 313XD0S UoBoxay gW-Gl 40 anbuoy Buuazydi|]
310N
¢(abuo)3 yorow ayz Buix|s vo 4
(HABEACCE-3) CNBRETHRR2LSHUOHIX) oV HA NI I3 - 047 RIXKX '8
NOLLO3S A-A TTHLd3d OW-¥ ceMnT ), RURHERT  (BECTINONIaCr ~+UT RS EE/
TIR¥ OW-V CRHHYL YRS CNRMRE S
M N CRROHE MR ZL—we4c? RW O] ~O0< G
TR EHE L VIIEN WM NYEY "INV NB 42 0L -4
= = (340US 0201 U3 BUIXg JO.4) SRS ANE2NW-NBLOFGCTCA il "IN NYE Y OWNHIBNI L 426 ~2'C
(W@ £456-3) SRR ANELAW-NEYEFCE /o g "R AN HMEYOTN-O/ y £ 4272
o1 oD 3109 38%20S JoUOBOVX3H 9IX9N SR QNS NW-NBLOFS'CTLA Y M "IN AN YE Y ON-CSTHIBE TS

EH

e

A ENE L 9TXON

0epg+£HSGE2
8cd @
:c,m»vaHS m (3U0D[I0N) U0 4
X gel Gl + o~ MRS
38 ~ P VD =8 JAUYSOM 103S pUDO
H\! %W © 10Ny 1100 33120S 1oUOBOVX3H QTX9W
— 5% (-3 —_— = e —_—rs 7
0 < 38 _@ NIHL 9'99-€ GEeoA- s S0
T 1d)| @@ B 9'9g—§ AR MEL OTXOW
s SR _
i o
T s P
g 0\ © 2
W ; A +
nw\ ; > nmy ] S Slaa S
g} —1 Ee MO
' [e MR, s BIESR |2 e
© = = o jS _H_ T o, SO w w
: o Y g . oels [8°
A 3 o wE &g
4 e AN
: ’ /On) (Bunpuoy uo 4y bt WM| [s2] £°
(a6uo)4 ay3 Buixiy Jo 4 o \.va (Lhew) N
(HEBGREC) : NAHL SW-2
. o= V4 : 6
NaHL 998G 823 A& -2 : 0p {52200 Br1oU 2Bu0L (39905 3ndano o
18 9'99-Gl wzets 1b ruorkm wbbia 50 2usrxa) ("£202wOHT EEE>uBE) mHIkmm%mE\”m
@221 2) __| |@iur2ie) 310y uld paniva Gr2¥ 0TW-9
S'6 01 MOAWTK
ve [z2>02| \(Sve2p GG
02
(L8> LYy 0S
NOLLO3rDdd

F9NY amM 81

(y14 03 gb :193owWeIp Jeys Jojow Buipuodsaliod) 0I-XXX-I0Z0-¥AY 2P0 [9PO

46




ad/j yndui jybieng 9d £} ndui sjbue by adA} indui Asjng Buiysnq ; abueyy 10jo\ sjusaWIN90( [edluyoal

»-01X19'2 10-191-3020-30| 197
y-01XE9'2 10-121-3020-30| 121 ('32UaN)JUl 30U S| U3dNpaJ J0ab ayy 4o aduowJogvad aYy3(9'9e-EIIN-£
y-01Xy9'2 o | 10-G01-3020-3dd| SO ua3y6b13 30U S30p 31 31 UBAFYPASN 39 FOUUDD a0 KKK 4O 9'9p-£'8
o992 | &2 [To-180-3020-aa3] 18 %2019 p3UIvd S| 0IUV L/
y-01X02'2 10-/G0-3020-30y /S .Pcmc_n__r_m 940439 Ul K3)03S \A_oom,:d S| PCOU__W_QB_ _A_W_m_u_umam aYl'9
; W yO [ 40 auo asn'g
TMWMM ° 10-170-3020-8Ad] 1¥ ‘Aynp AAvay 404 Buluds Xsip pau40od Yiim pasn ag 11oys 3104g'y
uolsJaAuoy 'W-N8L079'G] S| 3 40US U0} 0W
m_xﬁumﬁonw«mf ©n ol oy Buixis U034 3100 papovay 3a>d0s uoboxay g 3o anbuoy Buuagrybile
Gr/e00=p (950N P29 190 pa2ds W_NEVEFG'E/ S| 340US andino
% rosuon | B HoCEE HE 343 UO 2100 Pap0aY 335205 UOBOXaY 0IW-9 40 anbuoy buuayybl'a
I4cx—2RE W_NBL0FG'G] S| 8505
Buixi4 JOF 3100 PaPVAY 334D0s UoBoxay gW-G] JO anbuoy Buuagybi]
310N
(204013 MOROL Bt DUy 08 CBRET BR 2 SHOERH DL HANO 90 —€ 0 5398 8
NOILD3S A-A TEEN ) RUBBREE  (SB)GINONIALE <34 T IRE RE/
CHEY 2 P B TR TR ME MRS
N W TRROHE NHRERL—¥e%r HM[Q-04FG

SR EHBELVIH IV MNYEY "RAJUNMPY L4 0YL -4

P2 ANYLNW-NBLOFGGTCA Y HY "R NYE ONHZEI L 426 -2'C

RS ARNBILAW-NEYEFGC/ Car I RIS PBNE Y OTW-O 4 C 4272
CR2ZANBE AW-NBLOFG'CT oMy Rt “RIN AP VE Y ON-CIHER ']

(3+39Y4s 4030u ayy Buxiy wo 3y
(HMEBNC456-3)
T 1109 435205 1oUoBOXaH 9TX9gH

01 €119
A HALE LY OTXOW

0e0f+SHSLD
0S¢ a
X
108 2HP 2P MWV &
61 3 (3UDNOM O 4>
067 0@ ICES-EE
~ Mw.__ JOUSOM 1035 pUD
© — LTl m._.m" EN 3109 33%D0S 1oU0BOVX3H OTX9W
(8 3L0ON)
S . ig |© : ~ AL GG~ 90K
o m N — T _ i 3 NJHL 9'98-€ G EE Y QTXIN
1S N8 9'9¢-¢ A
5 o g a -
2 L1 G o
S S JEAK
N [SESE PR Yy
o . EER N by
R s [N -8 N A SR Y b(%
= T |5 |82 = o %
N sS4 (U o218 |0 |01 1S
3 ] | vRlg R
oo ° >
M \Wu/
. ¢Bunpuoy uo 4 L ©
¢a6uo1y ayy Buixis vo 4y D" (Lrgw) n
(WABECC) NAHL OW-2 *3313.0U 3NO! abuoy>
NAHL 9'99-G1 535 NE 9N-2 1 oy »M&.W:MM_ o%_w__nue_._cguuv (304s vsuwhwng.w\h_w
18 9'9¢-GT o 2us ("£RGRUSNT EHTES> UB4) :
e iz | | | [z
ﬁ_m.m 01 MCAM TN '
¥ (L2202 \(G'¥ep G'S
02
(U8B LY 0S8
= 7ol
=y
[BERAN

(yzd 03 6L :1930wielp Jyeys Jojow Buipuodsalio)) LI-XXX-30Z0-4Ay 2P0 [9PON

47




(340Ys 4030w ay3 Buixiy 4o 4)
(HEBNC426-3)

3100 33>205 1oUOBVX3H CZXOTIW
AR G2XOTIN

v-01X2E'8 2J-€G1-30¥0-d0d| €S1
»-01%X9E'8 2J0-121-30¥0-d0d| 121 ('3DU3aN)FUl 30U S| JaDNpad 4030 ayy JO
»-01X6E'8 co2 2J-S01-30+0-ddd| SO1 3DUvWI0 34ad aYF(68-£)8N—€ Ua34YBly 30U Sa0p 31 gl USAT)
v-01X9%'8 20-180-30¥0-30| 18 (3Bu0y ;ovasAMMMMm,M,mmgwmw 0ISN 50 FOUUDD VIIORR 3O 6068
»-01%X29'8 2J-,S0-30¥0-d0| £S mHIHQMQ\mZ\v 12010 payurod S| 03404, [
»-01%X98'8 2J-1¥0-3070-30| I¥ GI2¥% SW-¥ W] 40 JO auo asN'9
;umﬁm\,xuou FUSWAIYS 940430 Ul Pa103S APOIJ|0 S| 3U0D[UGN) palFDads ayl g
SIXyY 4030 341 | (6>) 0|30y ‘Ayrnp AA0aY U034 Buluds >sSip paudod Yiim Pasn ag )10Ys 1\0g'ty
mwu\mmmw SSOW SPOJ 190K paads "W-NEYEFIG'E/ S| 340US U403 0W BUIXI4
%m M,um&m%m B85 N -C¥EE RIS J0g 3100 papovay 38>20s uoboxay gJW 3o anbuoy bualybi] e
INax-2R#

W-NEVEFG'E/ S| 330YS yNd3no ayy
U0 3100 PapoVaY §axd0s uoboxay gIN-0] 40 anbuoy Buazybi 2
"W-N981F2'/E S| 3S0D BUIX|H

J04 3107 papovay 33xd0s uoboxay gn-£1 40 anbuoy Buuairybi]'t
310N

CTRBETH

TEIN ., AU REHER
ER) L

NHREL—¥S%2 R
CHMY % QB ST "R R MBI ERCC

SR LHB LV NI HMEY "N NEI L4208 -4
CR2ZANEINU-NEYEISE/ AN B "R NNE QTN EBY C 426 -2'C

NOILD3r03d

F9NY amM

0 /HG/ @ PR ANBLNW-NEVEFCE/ O P gt "R NMEYOTN-0IB N C +='2
Emms TR AN NU-NIBTFC LG HE RN WIS L ON-CIHEBY — 4T
BE
mE,vaIVNS D
.0,\C ¢'32130u 3noyzm aBuoyd
Py = LU09TP 30 FULIXT) (8 3LON) 03 323l gns s| Buiuyoow voy)
Slo = © | (BHLU091%) AYHL 66-5 (CERGPUOHY EAT>UBL)
Gl n o1 (L409T@ 30 FUBEXT) B 6p-€ 210y :_,n\_\cm;é
mm 0 ™ - j aﬂméﬂsv (3U0D10N) VO 4> ¥AAMIN
g (3 —wBUHEED
GuoaNoM 40 Wm @ @ 6Md 8/11d
(4~ B v 11 cegL 8/11d
Bmd 8/11d s D_ _ ag
c<g 8/11d n ¢ S
3 - c &
~ <
lad
S v S
- 3B |z
) SIEE 222
@® ) ) I Y ,N S 1R
54 (U Uk T [ 0
S ~— &0 |2 Q
9
(+40Us 3nd3no Jo 4y
I xow 7' 0 xvW 1 (Hucaz)
(Bunpuoy o 4y GTH1d30 OTW-0T
, Lrew) 1 GTR¥ 0IW-01
S RNI%&Mﬁ 8W-€ - - - (3502 ayy Buixiy 4o gy
G'/2R¥ 8W-€ G'8G G'/2 1222 1L (@Y 4>
Gl §2) NAHL 68-€1
©ovD S5 11E 1 60-€1
1622

(yzd 03 yLd :1030welp 3yeyS J0jow Buipuodsaliod) ZI-XXX-I010-¥AY :9p0D [9POI

48




ad£} yndui ybreng

adA} indui sjbue ybiry adA} indui Asjng

Buiysnq / abueyy 10jJo sjuUsWIN20( [B21UY23]

e-01%85'T £J3-ES1-30¥0-J0d| €8T
e-01X65'T £3-121-30v0-d0d| 12T 3BuD14 030U 3y Buix(d 409 ('dDUdNFUl 30U S| UdDNPAU J0ab ayy 3o
GrLlé— G
e 01X6G1 | __[€2-C01-3070-90d| G0l mﬂw“m_% 30U0WU0F43d BYL (6B—E)BW-E U321 UDIL 10U S30P 1] 31 UBAT)
corx051_|0°°[€a-T80-J0v0-aaa| 18 STox on-t 35T 50 JOUU0S D5T0RIRE IO GF-68
e-01X19'T €3-,50-30¥0-30d| /S o019 pa3ulod St osd0 /77777
e-01Xy9'T £0-170-30¥0-3Cd| T¥ ‘W 4© [g] 30 3Uo asn'9
Qu-65)) ‘AuauUdiys adogdad Ul pajoas APVau0 Sl 3u0DIUgN) paljlinads ay]'g
Spy 030K SuL| B>y o130y K3NP AA05Y <04 Bulids S|P PauU40D Ygim PaSn a9 110US 3108 %
w.,n\u_.m.m_m EE 2007 120N paads W-N98TF2 /€ S| 340US 403 0uW DUIX] 4
U_m. Mww.%.w_e“ BE N -C¥Ei% HE 404 3100 papvay 3a5d0s uoboxay g 40 anbuoy Buuayybi]'e
INax -3 (340US J030uW 3yy Buixiy 404y ‘W—NEVEFG'E/ S| 240US PBQPBO I=lViR
oiu?nﬁ"«‘wv U0 3100 Pap0Vay 1a>205 Uoboxay gIN—-0] 40 anbuoy buluarybi] g
1100 43>205 %c\.m%wam__.\_ mmmm“n W_PERI7E 5 5505 BUMs
AN RNELY 404 3100 pPapvay 3a>20s uoboxay gN-£1 40 anbuoy Buuayybil't
310N
TEXN 0 RURHRRS
"RT0HE MR EY—weGz R
R EE R
PR EHB L VI JANWRMEY "IN 4T QW L4
CRI2EANPLAWNSETEFS L ECA P TR NYEYGNHER Y L4726 -2'C
0 ZAS010 | CR2ZANELIAW-NEVEFSE/ O N "RV PYEYOIN-0TH I C 422
SE00+ R RS ARSI NU-NETFZ LECA N NE R BNE BN-CIHEEY ~ 41
0z - 899 =X
0c1 sapBiSE? = ow -0
]
ﬂ.l‘@ ® ﬁ DT T /\m — ('a213:0u 3noyzim abuoys
e — vo (L9091 40 1U31XT) <8 3LON) 03 323l 0ns si Buyoow oy
_./r_v oS N _ (EBLY0912) JHL 60— (TERAXNONT LB > UTE)
L al MW ~ & 01 (L4091 30 3UdLXTy B 60-€ 210y uid paniug
33 (B#L40918) MAABMTW
g ! s
& B
J (3U0dNGN) 40 4§y o] W 1% @ _M_ 6md 8/11d
(SRS ) o g | csL 8/11d
6md 8/11d < a 1 Y
ceg 8/11d og
o &
<
+
s |2 [&
. e =
© 1 SIS 2|22
® S T Ts i N O R ]
S TO T OTTE T 58 B .
o Fala (g
o § /\08 3
||| e e
(3304s 3ndano Jo 4y
ot 0y ol (BNC4+5)
Gunpuy o) i 08 ot STHId3a 0IW-01
Crew) i ! _
SZ2HLITq BN-€ R N s o
GL2R¥ 8W-E s8s /2] v | 14 s 0D
Gl [$2) NIHL 68-€1
S9YD SIS TIE T 60-€1
NDILO3r03d
_ﬁaﬁ reee
LT\

(5ed 03 Gz :193owWelp Yeys Jojow Buipuodsaliod) £3-XXX-I070-4AY :9p0D [9PON

49




»-01XG8'L 2J-€51-3080-d0d| €G1
y-01XS6'L 23-121-3080-J0d| 12T

('9DU3aNFU| 10U S| JoDNpaJ 40ab ayy o
35UDWI0JU3d BUR (6B-E)BW-€ USFUDIF 30U S30P 31 3 USAD

y-01X10'8 0'c2 cJ-101-3080—-d0y| 10T PO5N 50 F0UUDD DoI0XKEIK JO 60—€'8
»-01X61'8 2J-180-3080-d0d[ 18 12010 payurod S| 0aU0 7,/
v-01X6¥'8 2J3-£450-3080-d0d| /S (3BuvYy Uojou ] 40 30 3U0 asnN'9
v-01X/6'8 20-1¥0-3080-30| 1t Amwwmmmvm%wmw FUSWdIUS 5J0350 Ul PO105S APOaA|0 Sl FUDDIIIgN) paldinads syl G
o anion CIHLJ3A 8H-V "AINP AAD3Y J0g BUIdS S|P PaUU0D UiiM pasn a9 17oUS 3108+
sy doron SuL| ©) o3 0y CIR¥ 8W-V "W_NEVETG'E/ S| 3 40YS J030U BUIX|J
245 I e 2P0J 1500K pa3ds 404 3100 papvay 3a>d0s uoboxay oW 40 anbuoy Buuayybi|'e
4 Mu%%m &5 A CEE o "U-NEVEFG'E/ S| 330US 3NdENo ayy
I4cxk-2B

U0 3107 PapovaY 33Xd0s uoboxay gIW-8] 40 anbuoy Buuazybi| 2
W-N981F2'/E SI 8S0D Bulx|4

(F30us ;auozAMMwWM,M,Mm;mMW 404 3100 PIPVIY 33>D05 uoboxay 8N-E1 30 anbuoy Buuaiybi]'t

2100 33205 ouoBoXaH C2XOTIW b 310N

A B Y G2XOTIW ERE

e Y 3
TRROHF TNHEEZY—¥acz H
CHEY A EEEISFHE RAEMBEEEC

CRR G EHFR L VI VA PNYEY "R E#BI LA 0YL -4
CR2ZANPLNU-NEVEIC'C/ o B "R NH Y OINHEB I C 426 -3'C
CR2ZANBLAWU-NEYEIGC/L oI HE "RV HNEOTN-8THY £ 422

0eod MG L2 T2 S ANEL NU-NOSFE ECA NG BN Y SN -CIHEBY 4]
850 =R
(8 310N
mE,m+cI¢NﬁM\ ﬁ.Dﬂ T k.l, 40619 30 FU33X3) nah. e0-¢
BO ﬁ 5 » CE3LM0610) B 60-€ (3U0dNgM Y0 4>
W = a 01 . BUVUS o BB
(3UDDNoN| O §) P , (3213.0U 1noYgm dBuoy
(5 B g1° o L W fu A 03 323 oNs s| BulUUDOU o) 6md 8/11d
m AN (LRGRUSYUS EET>UIE) ceg m\HFQ
raame | [ gg 7o [T ] " wo
¢c Foe | MO ABTN
18777
N i
N a R
na ~—c og
3 ! 1 S8
1 7 7l
, ol
& 7 2 Az (o e
(@)} N dl |+ o a
‘ N x_\ o ] S T lg |5 NI
J I + |8 | n
Y G o T 1%8ln [g°|™|w
: 8ls >
> ’ Ny
s ,ssswfs | <75
- 78 O, QO
% PRI 5 O
. A D O
Xy 08 x5 O Ga4ous 3ndine o) TS
(Bunpuoy Jo 4y HNCHE) 9
Lrewd ) GIH1d3d 0TW-81 &
S'92HLdIM 8W-€ , STR¥ 0TW-81
G'92R¥ 8W-€ 19 71 S%e [(/& 1 (505 ua. Buds 4.
@D STy ¥5 2B -1
SXE AgHL 60-£1

&, 69-C1

NOILD3r03d

F9NY amM

(yzd 03 yLb :1930welp Jeys Jojow Buipuodsalio)d) ZI-XXX-3080-4AY 2P0 [9PON

50




ad/j yndui jybieng adA} indui sjbue ybiry adA} indui Asjng Buiysnq ; abueyy 10jo\ sjuawnooq [esluyosal

01Xy ¥'] €0-£G61-3080-30| €ST _
e-01XSY'T €0-121-3080-30d| 121 (oBuony wor0u (92UaMJUl 30U S| 43oNPSJ 4030 3143 4O
e01x9yT | [ €0-T01-3080-30y[ 10T aua. B 403 5oUPU-0445d SUI(6P-EXBN-E UTUDIF 30U SS0P 3 3 USAT)
e-01X8¥'T €0-180-3080-3J03[ 18 mﬁwuﬂ%mﬂ.ﬂ ou P3SN 3¢ 10UU0 08I0 O 66-€'8
e-01X1G'T €3-/60-3080-30d| /S ClIR¥ 8-+ >2019 pa3ujod S| 0307 000
e-01X9G'] £0-170-3080-30| T¥ ‘[W 4O [g] 4© 2Uo 3sn'9
QU-0>) "puawWdiys 3403430 Ul pa)0asS ARVaU0 S| 3FUDDIUGN) P3IF1Dads ay]'g
m_u%_wmwwnomuc: 1 ooy AINP AADBY 403 BUIUdS >SIp PAUU0D YiIM Pasn ag 11oUs 1108
w&um.m_m EE 2007 120N paads "W-N98TF2’/E S| 340YS Joj0u Buixis
uum mwm.ww_em BE o -CXEE HE 404 310 p3pvay 3a+20s uoboxay g 40 anbuoy Buiuayybil'g
Irx-238 440US 4010u Bu3 BUXLS U0l U-NEverG'E/ S| 3140YS 3ndino ay;
(HMZ@YC456-2) UO 3100 papovay 33>D0s uoboxay QIN-81 40 anbuoy Buuazybi]'z
31100 13>20S YoUoBVXaH 0EX8IW 'W-N981E2'/ £ S| 350D BuUIXI 4
N EY 0EXBW \ J0J 3100 papoay 32>205 UoBoxay gu—£] 4O anbuoy Bulua3ybl] ]
% 310N
(R
eI &G
]
(B L8
CRRC EHF L VI IANNYEY NN L4+~ L'
) CRAGANH2IAW-NIBFZ /ECAINE "R I VEYBWHZEFI L 426 -3'C
ce03.LHO018 SR ANBLNW-NEYEIC'E/ cAN MY RN NMEYOTN-8TH N C+2'2
08 899 PR AN NWU-NBTEFZ/CCA Y "IN Y EGW-CTHZEY - 4T
02t dpsises 1% © 300 EX
B = of T L6TH JO FUBEXT) NYHL 62-¢€
Qi 0 rl_ ﬁm_sv & 69-€ 2:8_339(6%
T - 7 vo . 6 - WBHED
| J| emamas @] s N[ o SFE SRR, 5iq B/ 110
| a2 4+ — AT (" £R0%WSMT £AT> UFL) c 1
Bmd 8/11d &g 01 ¢&£ 8/1ld
. cer 8/11d = Z . W] 2104 ud pania
_ T 9B _ 7 M AT
| 52 |77
1 H x
| o I es
| T mm
<
a |s
s o
= alz |o
.%.l.- — S M: ¢ g R N %
J + s by R n wwv.
o T 178= [8°] " [@ %%
g gl |7 %)
3 N
5%
A, \lR
g T (340Ys 3ndyno uo 4y
(Bunpuoy Jo 4y xvn¥' 0 xvn[3' Ol N C+2)
o) <D STHL430 0TW-81
G'92HLd3T 8W-€ | | GIR# OTW-81
S'92R¥ BH-€ 19 vl §9e |6 1 (505 a4t BUNLY 404
8rh STy ¥S = Ewamnmbw
0 JHL 69—
seve B 68-€1
NOLLO3rD3c
3TONY €
e
LT\

(5ed 03 Gz :1a)owWeIp Yeys Jojow Buipuodsaliod) £3-XXX-J080-4AY 2P0 [9PON

51




NOILD3r03d

F9NY amw

(340US U030u 3U3 Buix|4 w0 4)
(HEBNC426-3)

1100 3314205 10UOBVX3H GEX2TW

(3UVINAM 0 4

(N B8

BMd 8/11d
c<c 8/11d

S BAMEY GEX2IN

e-01X08'y yJ-T£1-3091-d0d| 147
e-01XE8'v ¥ 0-GS¥1-3091-d0d| Sv1 ('@DU3N)JUl 310U S| U3DNP3J U036 ayy jJo
e-01X/8'Y . 70-121-3091-340| 121 92UVWUO04uad SY3 (E1B-E£)2TW-E U3 YBI3 10U S30p 3| JI UBAT
c01X06% | | ¥0-101-3091-30d] 101 Pasn a0 30UU0D VoL XKL 4O £18-£'8
e-01XG6'y ¥0-180-3091-30| 18 >12019 Pa3uiod St 0840 77777
e-0IXI0G ¥0-990-3091-303| 99 36UD)3 J030M Uy BUKLY w0 2in -0 [O] 40 2uo 35’9
om ¢ 1 0% @Mv@m\,w,mm)mw FuoWdiys 240439 Ul P3103S APOIUA0 S| FUDDIUGN)] PaIF1Dads ay]'G
[ Jotsdanuog CIHLd3d 8W-¥ o< |-0€ ‘Aynp AAoay Jvoy Buluds >sip pPaudod Yim pasn ag )1oys 3109’y
! ,“isw.nw/\ “ axw_ M;H GIR¥ 8W-V "W-NLE9FG 2T S| 2 40US J030W Buixis
@/,09=D = 2PO3 19P9H > J0 4 3100 PaPVaIY 33>D0s uoboxay 21N 40 anbuoy Buuayybi]'e
%m mwww%vw bl A-CEE HE "W-NEYEIG'S/ S| 340YS 1ndino ayy
INA K- 2RE

U0 310¢ P3aPVaAY 33XD0s UobBoxay QIW-02 30 anbuoy Buuaiybi] g
W-NLESFE2T S| 9S00 BuIX4

J0 4 3100 pPapovay 33x20S Uoboxay 2IN-£1 40 anbuoyr Buuarybi] ']

310N

CNBBETUHI2OHOHBE I LHBNCID-C 0] L '8

CeXN T, AUREBRRT (BF)STINONUA T 22T BBE BE/
CRROHY MR EAY—¥e%z B W —07+9
CHETY A (BEE IS RE TR NRMBEE'C

PR EHE LM NN NYEY "NV NN L4+ 0% -4

ovogsLH9010 PR ARSI NWU-NLEIFEITCA Y N " RN PEMEY 2INHZRB Y C 476 -2'C
78 CRRGANELAU-NEYEFC'C/ LAy H# "IN NYEYOTW-0CH N C +<'2
|| CRTEANEL NW-NLEIFCETCA N "R NYEY CTN-CTHEBY -~ 4'T
s108:7H822 297 =¥
ve (L40p2p 0 3UBIXI)
(ERH0Y2P)
% o1
) (L40p2p 3O 1UIIXI)
S (EANM0Y2P) (8 3LON> (440US 31d3N0 vo
as Gl NAHL €18-€ (BN C47)
87 B B g E19-€ STH1d30 0IW-02
33 e (3U0dNON o 4y GIR¥ 0IW-02
- 3 B
e | | Bnid 8/1 Ld (BunpuvY wo 3
n 2 T S cer 8/1 1d (£HERS a®)
0n? 4 RS NIHL 0TW-2
N il B W(
IR SR
S — Ma SBE 5 0
o _H_ G - |~ S e Q|0
S 2 i Y N P
g N R
o o] MF 4t I |28 |®
w |2
WJ S |l
o K5 o * 12
o~ [/ o
(350> ayy Buixiy Jo 4>
ey ; CECI TN D)
,m cS 6'cy : : ('32]30U 3hoyyim a6uoyd NIHL E12-€1
6611 (G'09 et 0% 323fgns s Buuydou Uog) NE E1F-E€]
G903 53 9c/ (°ERGRUSHT LHT > YD) :
cace a0y uid paniig

MOARMTL

(820 03 61 :1932welp 3yeys Jojow Buipuodsalrio)d) pI-XXX-3091-¥AY 9P [9POI

52




ad/j yndui jybieng adA} indui sjbue ybiry adA} indui Asjng Buiysnq ; abueyy 10jo\ sjuawnooq [esluyosal

UOISUSAUOY
SIXY J030lW Y|
DEARLY
cxu:.u._v
»1y VI343UL
40 3U3WOoW
1N x—3RE

e-01%X/¥'9 SO-1/1-3091-d0d| 14T

e-01X05'9 SJ-S¥1-3091-d0d| S¥1 ('3DU3N)4Ul 30U S| J3DNpPaJ Jvab ayy 40

e 01XvG9 | [ Go-Te1-3091-3ad| 12t v'e/10 32UvWJ04uad 3YL (E1B-E)2IN-E U31UBI3 10U S30p 1| 3 UdAT)

=01</59 | 85 [So-10r-3091-aaa] 101 'PASN 30 10UUVD VaUD KXE 4O £1¢-£'8

€-01%X29'9 GJ-180-3091-J0d] 18 {2010 pajurod spvado 7777
. 40 auo asn'9

m.o“muw:@o £9-990-3091-30d] 99 @0un (.Eoshmwwum_m_m%wmw puawdiys auo0jaq Ul Pa10a8s APVaU|0 S| FUODIUGN) PaljinDads ay]'g

A

ScHLd3a STN-¥

‘Aanp AAvay Jo 4 Buruds Xsip paudod Yiim pasn ag 11oys 110g'y

& oo bt 222 2IN-¥ "W—NEVEFG'E/ SI 3 40YS Jojou Buixiy
55 v_ulu_u_«u.om.u.m o J0 4 3100 Papvay 33>205 UOBOX3Y gIN-2 4O anbuoy buluazybli|'c

"W-NEVEFG'E/ S| 340US 3nd3no auy

UO 3100 papvay 3a>xd0s uoboxay gIN-02 40 anbuoy Buuazybi]'z
‘WoNLESFG2] S| @S0 Bulxi

J04 31100 P3PV3Y 13XD0S Uoboxay ZIN-E1 40 anbuoy Buuarybi] ']

310N

(340US 4030uW ayy Buixig 404y
(HEBIL4%6-2)

2100 33>205 oUOBOX3H GEXOTW-2
S BN Y SEXOTIN-2

CEBBRETHH2SHOHBX L VHINCTIP-Coif 33838
e, A RAREE  (BF)SINONIACE ~xNT IBE BT/
CR2OHY MR EYL—¥eeR ‘B W O] ~04F9

HNE RS ETHRE RORMEEE S

R EHBAL\VIE NN EY I RBI C+Z 00 —L ¥

TR Y ANBL MW-NEVEFCCL A BE SN W B E 0IN-CHEBI C+= & ~X €

NOLLO3rDdd

=

0 /HGY 1@ PR AN AW-NEVEFGE /L Car B TR AN YEYOTN-0CH N £ 4+<'2
’ o?mme PR AN NW-NLEFETCAN Mg "R NYE Y TN-CTHERY - 4T
EH
a7 n o108, 2HCY Y .OMIV (L90¥29 O FUBIXT)
L 3 o€ _ _I @AY 20)
01
o-b ul 4 : f Oy 3O 1UILXI)
- » ,/D_ B0V 2P) (8 3LON> (340Ys 3nd3no Jo 4y
— = [ | Gl NAHL €18-€ (W C47)
Rl ~ T W[ 1B E18-€ STHLJ3d 0TN-02
% 0?¢ a 2 (AUDDNON) O 4y CIR¥ 0TW-02
S ) (N )
_U_U v %Y 0 Y 6nd 8/1 Ld ¢Bunpuoy Jo 3
w 2 2 T Sg ccL 8/1 1d (£OERMGE)
/ \ o & 8 IS 153 NIHL OTh-2
3 i Z B o e Z S
| = _ g S
\ﬁ/ \ _ R 2l D
> \ ' N S w3 |» i
: )N ekl 2 =) ek PR
¥ . 3 2 L8 B8
5 o ~ g° Sl |80
| n adl i S W >
. w [
S |do
41 ° 15
- i
(AUDD10M Y0 4
(N~ BEHSE 350> 3y} Buix|s Jo 4>
6n ¢
T3 n_a 8/11d SESr } BEBY 4>
cec 8/11d | 22110 3nousk aBuoyd NAHL €16-€1
6'6v1 (G'09> €T o3 vu.m_.o_sm s Buluiyoou Uog) & S1g-€1
(6962 22 9¢/ CPERGRUSHSLEE > USE)
gace a0y uid paniia

MAABTOL

(zvd 03 ged :1a3owWelp Yeys Jojow Buipuodsaliod) §I-XXX-J09L-4AY 2P0 [9PON

53




e-0IXE6'Y $3J-G81-302€-d0d| S81
e-01X20°S ¥O-1¥1-302€-30y 1¥1 ('32U3aMJul 30U S| U3dNpad 403l ayy 4o
c-01X60'S , yI-121-302c-daa 121 30UoWJI0443d YL (ETB-E)2TW-€ Ua3YDIy 30U S30pP 31 4l USAT
0815 | ' °8 [¥o-101-302e-aaa] 101 035N 29 30UUVD 030 SEIY 4O £1P-E'8
e-0IXEE'S 73-180-302E€-d0y] 18 200 mmwumuu!mvwomm‘wn\u\\m\m\mm
meHXumm,m 79-990-302€ 40 99 (abuo) 4 yorouw ayy Buixiy Jo 4y celd '}UdwdlYs 840430 Ul P3103S APDVAUO S| 3UVDIUGN] PAIFDads 3YL'g
:Emﬂ‘mwcuu (WRBLACCE~T) QC | .08 ‘Arnp AAvay o4 Buluds »Sip PaUU0Dd YiIm pasn ag 1oys 3110g'y
m,x“vmm&%@,«mé M“V gﬁw STHL1d3d 8HW-¥ | "W-NLEIFG 2T S| 2 40US J030W Buixis
@/,09=D " 2PO3 19P9H poess SlR# 8-V : 404 3100 PIPVIY 33>D05 uoboxay 21N 40 anbuoy Buluayydi] e
& viseey | B8 Ao CRE i W-NZEFG2] S| 330US 3NdIN0 auy
INAK-3RE UO 2)10Q pap03aY 318XD0S uoboxay 2IW-v2 40 anbuoy Buuaiybi 2

W-NLESFG2T S| 850D Bulxl 4
J0 4 3109 pP3apvay 33x20s uoboxay 2IN-/T 40 anbuoy Buiuaiybi) |
310N

CEBRETEHG2SHOMI P L YHANCTD-C 0] XK'

CEXNT 0 R UirEHRRET (FF)SINONIA T <3 W T FFE [T/
CRROHY ML 0222 TR -07}+'9
°HOHY % YEEEASE R R R MBIREC

RO EHB AL VMY M NMELY "YU PNYY L4204

(340US 4030w Yy} Bux|4 404y
(HEBYC456-3)

3100 33>20S oUOBVXaH GEXSIIW
AL GEXCTN

NOILD3r03d

F9NY amw

0 ZH9019 TR Y ARSI NU-NEFGIICA I BE NN E CoINEEEI C 426 —F€
sz TR ANB2 AU-NEFGIIC A B AW Y 2IN- VA £ 7 C
129 TR ANBL NU-NEFGII A B AN RGN L THEBY ~ 4]
6103, 91829 e =X
(L4828 4O FU33XI)
¥e ., (B%MY829)
- - St (8 310N
oo} 0@ (LM4y 829 FO 3UdIXT) NAIHL €18-€
W & (B389 1B £19-€ (Quouod o
© e
A = [ g 0e @ @ (3U0D])gN) 0 4)
mmg - 11 (N~ WBHS)
ag 1 6Md 8/11d
Ag % _ _L_ cec 8/11d
o ! \ - -
B | | F
2 g _ b ag
% ? ) g
3 | &8
3 e~
| Y Y
R a3 R
Ios) SRE D |a
S T [P |D|w
S § | S o OB LU
gy _H_ E o 3|8 (i, U
3 3 - A= 5 ¢
° O o] MR o
g c 3,
) ik
m 2N
(S \,Mw/ -
(3U02N0IN| 0 4 =N
4~ MBI
Omd 8/11d
SOl | c<g 8/11d 8TH1d3d 2IN-ve (3502 ayy Bulx|3 4o Py
" _ (WEBY - 5>
T35 ey T BIRE CIN-ve NSHL €16-71
C'GCa1 CTL 91 ('3212.0U 3Noy3Im abuoyd & E£19-L1
: : 03 32afgns s| Buuyoouw Uo )
(59 Le S8 ("EROLUOUTERT> US4
LLE

310y uid paniig
MAAMTN

(82 03 61 :1930wielp Jyeys Jojow Buipuodsalio)d) pI-XXX-30ZE-HAY 2P0 [9PON

54




ad£} yndui ybreng

adA} yndui 9jbue by

adA} indui Asjng

Buiysnq ; abueyy 10jo\

sjuUsWIN20( [B21UY23]

NOLLO3rDdd

=

e-01%09'9 GO-G81-302€-d0d[ S81
e-01X69'9 go-1v1-302e-day 1vT 3710 ('dDU3N)4Ul 10U S| UdDNPaJ Jvab ayy 30
e-01X9/'9 ) co-121-302s-yay 121 2duowu04uad aY1(E1P-E)2IW-E Y3401} 30U S30p 31 31 UBAT)
01Xc8'9 | C°[ co-T01-302e—aas| 101 P3SN 2% 30ULV> 0340 IR 4O £10-€'8
0 2010 pagurod S| 0aUv
= 01X00Z GJ-180-3026-30] 18 | abuony uosou aus Bupis 4o Jo T Jo 5u% LS
m.omﬂmﬁ 2 £9-990-302€-d0d] 99 % TuswWdiys 240490 Ul Pa10as APDSUA0 S| 3U0DUgN) paljinads ay['G
UolSHaAU0D 202¢ 2IN-b ‘Aynp Aroay 4oy Buluds >sip PaUU0D Yiim P3sSh a9 110YS 1109y
m_xﬁmm_ﬁoﬁ«wf M““”. oo wwwanw L ‘W—NEVEFG'E/ S| 3 40US JO30W DUIXIF
L 55 P u_«.“oz o 404 3100 pap0ay 33>230S Uoboxay gIN-2 40 anbuoy Buuazybile
v1s OIFASU - N
& suon H-CEE * UCNLESF62] S| 330US 3ndano auy
INox 239 (340US J030W Y3 BuIxIy U0 3 UO 3100 P3P 03Y 33>D0S uoBoxay 2IW-+2 40 anbJoy Buuayybii'z
(BRBYC4ie-3) W-NLEIFGZ] S| 250D DUIXIS
3100 32>205 JouoBoxaH GEXQIN-2 404 3100 P3PV3Y 13XD0s uoboxay 2IN-/1 40 anbuoy Buuarybi] ']
SN EMEY GEXOTW-2 =108
310N
CBRETERG2LSHOMI PO LI HANCTP-C 0] L'
LN R GREERE (FFESINONIACe 23U IFE HE/L
R OHY MRAL—0%%R ® W O] —0%F9
SR 2 PSSR T RIMEMB RS
R B AL\MH NI HEMEY "M C 40X -4
8, LHSY19 TRTZANBLAU-NEVEISELLA B RNV YHYEVOIN-CHEBI C+ 56 ~F€
0v00+ TR ARHLAU-NESFGIC I BE ANV UENHCIN-VCHIC 4~ g
6.9 TR ANB2 AU-NEFEII LA BE RN I HYE L CIN- [ HEB L — 4
[CIELELT Hils FH
o 0 LMy 82¢ 40 3U3LIX3T)
N . __ (@#y820)
£91 o <A _ SI 8 310N
(o] ] (L4820 JO JULXT) NAHL €18-€ (BunpudY 0.
g iEE u.mm_vwmsv & £1p-€ Eh6RY% aEd
— (3u0dN0N) v 4>
ae Y P _ @ _M_ (4~ B
Rxzloln L Bmd 8/11d
©35 A ¢<£ 8/11d
n 8%
n - ] [: ~ A
w [N Oee
a & < 53
\ S 4 ) .W.(
| 8 Y
\ Y — |
,. n DI B s
N ] T |2 > %
i s N &l Y |a
N se 1 gl |87
o g 8 S Uv._ a
g e i 2
/ ES
. [ 3 \mmo/ >
(3U0DgN) 40 4y —d
(N S
6md 8/11d
ol ccL 8/11d 8IH1d3d 2IN-V2 (9502 ayy BUIX|4 VO 1)
. 812 2IWN-¥2 (EFE =)
28 6V 1 NIHL €181
G'GC1 S1L 91 A.ww_voc u:%c_t; a6uoyd & glo-/1
T T 0% 323l gns s| BuuydOW U0 4)
(G292 LS G'/8 (CERGRUOHS EAFS HDL
LLE

3104 uid paniig
MAABTN

(zvd 03 zed :193owelp Jeys Jojow Buipuodsaliod) GI-XXX-J0ZE-YAY :9P0D [9POI

55




v-01XG9'T 03-€¥2-3070-d0| €¥2
y-01X0L'] 02-681-2010-30[ 681 2019 pajurod S| 0au0 779
+-01x9/1 | €« [ 00-cc1-0010-9ad| €51 uawdiys auo 4ag Ul P3103S ARVAU0 S| LUVDIUON) palgidads ayl'g
OIXT6T 00-801-0010- 53| 801 Ky RAvaY o3 Bus Hoip BelsoD Yulh PRST 29 1os 30dy
_01%X80’ —180— _ - " |
r Mw\mmxm c 09-180-9010-3dd| 18 Buix|4 U0 4 110Q papvVaY 13xD0S uoboxay g 40 anbuoy Buuarybi]'e
U0|SU3AUOY) ‘W-N981F2'/E S| 3+ F0YS #EQPEO
m,me\WmﬂMﬂ& MMMWL 5p03 15P0K M%WMM 3Yy UO 3)0Q papvaYy 33xD0S uoboxay gW-9 40 ,ijMo“\r m,wcfmﬁimﬁ,m
R dCYE oy W—NBL0FQ'G] S| dS0D
0 3UBWO| : ) Buix|4 vo o ETSRE a»D0s uoBoxa - o anbuoy Buuazybi|:
30 3 W IX13 403 3109 papoVaY 33 Y 9N-8 4 3 Dulua3YyolL't
INAX-3F8 310N

(abuo)y 4orou ayy Buix|y 40 4
(MEBGErECE-2)

TTHLd3T SW-¥
TTR¥E ON-V

@BE)STINONUA 2 ~Z+uT 3BT %&H9
SR HQSERTS T TR NEBMBEHG
CROYEHPRLVIME NN EMEY RNV C+2 00X -4
*R2ZANEL NU-NBLOFGCToA N "IN HYEYONHEBNC 426 -2'C
SR AN NW-NIBIFS'LECA Mg RN PMEYGN-OB I C +2'2

SR 2 ANB2LNW-NBLIFG G Nl "INk NYEYON-BHER TS L]
EE

LN R4

(340US U030u ay3 Buix|g w0 )
(HEABNC 446 ~T)

310 323X4D0S 40§O@dme SIXg|
SO B ITXIN

ogp0:£HSE2
8P &
X
108 oMY 12 m
G2l &
N4 98
— a
BARY
an S
— S -]
\D hd Y Umﬁ ﬂ ('3213.0U 3hoygim abuoyo
Y T 18] 03 323l gns s| Bululyo VW U0 4y
= = — ("ERGREOMT EBT D UFE)
a0y uid paniig
> a MAAMTN
~N (3U0DNAN) 40 4)
© %, (A BHHE)
— 6md 8/1 Ld
@/e \m — -f‘ ¢<£ 8/1 1d
° .Q.W % _H_ 8 B HM
¢ M @ o + e
d | & 2g|n
s 37 REs
& _
el CP1T algT
o 2 = 1%k F
[} W g N_ > ~
Y g6 L B \@ do )
- a2 (+404S 3Ndano Jo 4)
= (HNC4i)
UvI)ANM) Yo 5) | 1 €THLd3d 8W-9
[EEVE T ETR¥ 8W-9
6md 8/1 1Ld vE |\ 2€ vIf| (GED Gy
LY 0 jUajRX
¢abuoyy ayy meW\&Muv csg£ 8/1 1d : ¢ ,ww,m%vwsvw XD
SFTJ3T ONTOv 3 LOdS 118 420uBU N0A Bupxs S04 SeD | €9
SRUNGCAH 11D LELY L8 58S EY;
AiE4 0THLd3d 9W-S 167
NIHL 9'99-8 01R¥ 9W-G
& 9'9p-8

NOILD3r03d

F9NY amM

(714 03 gb :193oweIp yeys Jojow Buipuodsaliod) 0I-XXX-20L0-¥AY 2P0 [SPOI

56




ad/j yndui jybieng adA} indui sjbue ybiry adA} indui Asjng

sjuUsWIN20( [B21UY23]

Buiysnq ; abueyy 10jo\

NOLLO3rD3c

y-01%X66'8 10-€¥2-3070-d0| E€¥e
y-01XG0'6 10-681-00T0-30d| 681 12010 pajulvd S| 0aU0Y)'9
- 0IX1T6 | €8 [ 10-cc1-2010-3ad| €a1 ‘pudWdiys ado Fag Ul pa10as Apvadio S| 3uodlugn) pal4lnads ay]'q
»-01X926 10-801-2010-303| 801 ‘A3np Anvay 4oy Buiuds >isip _omc(_muz,%_o;@_ommm_ wﬁm@w&wmv
_QIXpE! —~180- _ W—NBL0TO" I
4 Mw.wxm 6 19-180-0010-408] 18 Buixl4 U034 3100 PapoVaY 3a>D0s uoboxay gl 4o anbuoy Buiuarybil'e
UOISUaAUOY o ‘W-N981F2'/E S| +40YS 3ndino
SIXY vO30W 3UL| (6x) 0130y i
w.uum.mw e 5907 15POW pasds 3Yy UO 3)0g papvay 33410S uoboxay gW-9 40 .M_mﬂm_hn.vowwm.wm_,\_ﬁ_cmw_vmc_mmﬁ_vwm
u_m mwmwnﬂ R H-CRE HE BuiXl4 U0 4 31100 PAPVAY 33>D0s uoboxay gn-8 F0 anbuoy Buuagybi]
INAX—2RB (abuoyy Jorou ay3 Bujxig Jo 4) LON
WEBRACCE-3)
STHLd3d 8W-¥ CeUN T AURHRES  (BF)SINONwACr A3NT BHE &9
GIR¥ BW-V R L CE R T R TS
PR EHPH L VI PNYEY "IN 4T RN~ LY
CRI2EANPLNW-NBLOFG'GTCA Y MY "R BYELQWHERN L4726 -3
o N e o) X2 ANE NU-NPTFC ZECA I NB S YV E VBN O8I C 722
3100 38205 1oUOBVXaH STXGW R ZANBIL NW-NSLFFCT oAy N} ,n_ﬁ%tK@sz-mEMEm\.mnﬂ_‘
SN NMEL STXINW EE
oe0f+ 1S LD
0So a
2Ll x
ewd:SHr o ey g
88 61 Id N
=i B TR A
w0 H ©
_ _ o 7 EN } m = (. al (3213.0U 3NOYLIM 3BuUDYD
o e 03 32afons si Buluydou Joy)
ul - (PLROVFOYUS EHT > XUBE)
— 310y uld paniva
a ] ) a MOCAHTI
© (AU0N9N) 40 4y
% [SRE )
— Bmd 8/1 1d
\m — |Em|m. ¢c£ 8/1 1d
- <
2 A ¢ s
3 < [28[3
RSY —IrT N
1S Gl A
- &b W= |2
R = e |8
) g6 —- N
N S
- (340Ys 3ndino uo 4y
4 (HyC4+%)
FUDONON) 4O 4) | ; E€IHLd43a 8W-9
(4~ WEHHE EIRE 8N-9
Bmd 8/1 Ld e 2€ vl M_.mm_v om_.\.w 5
(36u013 3y} Buixly o4 ccL 8/1 1d < ow_.%heve X3
HEBELCC) J4a0waw Jnok Buixiy Jo 4y (G2n G'9
[CELN 8 G'8S of
CRYNCA 11D 0THLJ3A 9W-S 3
NJHL 9'99-8 0TR¥ 9W-G
N8 9'99-8

(yzd 03 6L :1930wWelp 3yeYS J0jow Buipuodsalio)d) LI-XXX-D0L0-HAY 2P0 [9PON

57




y-01X71'2 00-£€€2-0/20-J0J|SP'EES

v-01X9€2 | . [00-¥81-0/20-30d| ¥81 2019 pajurod S| 0au0 779
,-01X89'2 00-2v1-2/20-d0d|89 171 puawdiys a4do04aqg ul Pa103S APVaU0 S| LUDDIUON) PalFIDads ay]'g
+-0IX87'E 00-001-0/20-90d| 28'66 'A3np AA03Y U0 4 Buluds >sip PaUU0D Y3im pasn ag |1oys 1104’y

PEYEI 'W—N8L0¥9'G] S| 3 40YS JO30W

Uo|SU3AU0] Buix|4 vo o 3P0 a>D0s uoboxa o0 anbuoy Buluayybi]’
SIXy J03.0W 341 | (B>) 0130y — 1o popRod 1ot ,E@ZMWMNRM” S| PWULW #EPQKP}MMU

mwu\mwnmw SN P93 19RO paads E) uo 3)0 ETRE) ax50s uoboxay gn-8 30 anba0y BUIUBIUBIL
1, o34s0] | BE d-CYE ey Y3 3109 papvay 193 Y 8W 3 \P v Yobl]'e

30 3UaWOoK ¢(abuo)4 uorow ayy Buixiy Jo 4y 'W-N981¥2'/E SI 8S0D
Lire-259 (HEBELeCs—3) Buixl4 W04 3100 P3PVAY 33>D0s UoBoxay gW-8 40 anbuoy Buuayybi| ']
1TH1d3d SN-¥ TION

TIR¥ ON-V

(BE)GTINONIa<e ~+MTI FHE B&E 9
SR HYHERTS TEE R NIBMBERG
CROYEHPRLVIME NN EMEY RNV C+2 00X -4

222 ANEL MU-NBLOFGCToAd N "IN HYEYONHEBNC 426 -2'C
TR AN NU-NISTF /A B "R WP E Y GN-8 I C +<72
CRIZANHLNW-NIBIF L CCa Pl RN NYE Y SN-SHIRE <]

“ELN7 %G

(340Ys Jojouw ayy Buixiy wo 4
WEBYC456-3)

31109 334D0S JouUoBOVXaH 9IXg|
ALY OTXOW

EX
0eps£H1SS2
8ED A
10f.HY 19 W
¥'/02 col D&WV 3
° o
88 _ mwN 3
o
im g Il
JoquWaW JnoA Buix|4 404> — 7 {\\\r‘ — d . 5
0 e ® N Py ov ST TR
0THLd3a 9W-G ~ GIHLd3C 8N-8 (CEROLWOUT ERT > %UTE)
& & 012% S-S 2 d CT2¥ 8N-8 3104 uid panig
© % MAAWTN
o0 p ]
G0 I
A [
® ] | - < <
(oo} o
W & S
A8
—_ Mm . P
2 TI0]285 [
S 82h A= VR
= N g
~ - B S— ; 08 3 2
3 3 B hy
w b ° oo
N al H- \ﬁ/ 2
—_
(Bunpuoy Jo 4y |
N ST
—r N ot Y[\ 1€ PS> | © 6md 8/1 Ld
3Buoy ayy Buixiy vo 4> ) MMwM%mwwvwcmwxuv ccg 8/1 1d
[CELCISSYS)
2HLd3a ONIOV4 LOdS ¥id (2ULoNENY O ) an S
SR¥NCAH VD SR ) (L8 98 (SYAS
NIHL 69-8 6Mmd 8/1 1d c'002

8 68-8 ceL£ 8/1 1d

NOILD3r03d

F9NY amM

(71 03 g :1930weip yeys Jojow Buipuodsaiiod) 09-XXX-0.Z0-¥AY 2P0 [9POI

58




Buiysnq ; abueyy 10jo\

ad/j yndui jybieng 9d £} ndui sjbue by adA} indui Asjng sjusaWIN90( [edluyoal

59

»-0IX9T'E 10-€€2-0/420-0J|SP'EEL)
»-0IXIP'E 801 10-¥81-0/20-30d| #81 12010 pajulvd S| 0aU0Y)'9
v-0IXE/L'E 10-271-2/20-dad[891v1 ‘pudwdiys auoFag Ul Pa)10aAS APVAUD S| FUVDIUON) PaIIDads ayl'g
v 0IXEC ¥ T9-001-0/20-40d| 2866 ‘Aynp AA03Y 404 Buluds »sip PaUJ0D Y3 Pash a9 110YS 3109y
Qu—B>)> ‘W-N8L0F9'GT S| 3 40YS J030u
m_w%_wmwwnowf ©s0 onoy Buixl4 U034 3100 PapoVaY 3a>D0s uoboxay gl 4o anbuoy Buiuarybil'e
DMLY |55 3007 13POW paads ‘W-N981F2'/E S| 340UYS 3ndino
‘Mwwmmw_u, B85 N ~CEE BEFad 3y} UO 310 papvay 331420s uoboxay gW-8 40 anbuoy Buiuayybi] g
e _ 2Buv)4 Jojou ayy Buixiy uo W-oNETFES'LE S! 9502
Licx-23% ¢ 14 o8 EMVQ.WMTMW Buixl4 U0 4 31100 PApPVaY 33>D0s uoboxay gN-8 F0 anbuoy Buuagybi]
GTHLd3a 8W-¥ 310N
SIR# BW-V wl 4
11 e RURABRS (BF)SINONVYACL 2xUT 3EHE R%E9
CHEY A EHRI ST MNEMBEHS
(240US J030W 3y3 Buix|$ 4o 4y SR P ZE VI I PMYEY TN MNEBN CA TN -4'Y
WEBNCAG6-2) R2 AN AWU-NBLOFGCIC I B# RN EVE ONHEEI L 456 -2 €
3109 3:8>20S 10UOBVXSH GIXgW TR AN NW-NI®TFZ /ECAN HE “RNAWHNE  BN-8E N C +< 2
FAHNEL OTXON TR e AR AU-NIBFZZECAI BE R HYE Y SH-BHEFC S C
2H
oe08+SHS LD
0So a
n X
v'L02 3. OV 2o i i
88 61 08y S 4
os
E= i3 3 o2
= il oo} — Y1 | N3N
@ ] r m% &
| | N b Tt
Ja0uaw JNoA Buixi 4 guwb a % = (449Ys 4Nndyno w0 4y ¢3D130U 3NOYIM aBuDYD
PR |- 1= 1)) (N C ATy 03 323l ans s| Buuydou o>
=5 S SIhn_unm ON-S - SIH1d3d 8W-8 CERGRASUT EHE> USE
0TR¥ 9W-G % Cl2% 8W-8 a0y uid panidg
MAABTL
® I
5 P i
A@ - -
OJ —i- <
o) A B
w +
—- i w. | |8
3Elg (X
3 T38|
S 82D A A= LV v
~ x ] e |l
o w L | N
@ ¢ o s |20
4 o —- AR e
— 1] oSS
Bunpuoy vo 4y |
(Lrew) U S S Ccawumma(wmw
e ony VE |\ 1€ PING P | © 6md 8/1 Ld
(a6uoyy ays Buixiy 4o 4y ) (46818 JO 1Ua1XT) cegL 8/1 1d
(WEBERLO) (BALEBTP)
2HLd30 ONIJV4 LOdS v1g (AUo3NaN) w0 ) an S
SR¥UGCEH VID = MEIHE) (L8 98 [SYAS
NJHL 62-8 Bmd 8/1 1d §'002
S T® 6¢-8 ccg 8/1 1d
39NV Q3¢
YA
LT\

(yzd 03 6L :1930wielp Jyeys Jojow Buipuodsaliod) LI-XXX-D.Z0-4Ay :9poD [9PON




»-01X89'8 2J-0¥2-0050-d0d| 8'6€2 (36uoy4 uozou

- — — - P %2019 pajzuiod sjvado 7777 g
Taﬁxmm,m 9'2¢ 979619050303 m,mmL AMMWmuMmMWMW puaWdiys 34043q Ul pa10as APO0au0 S| FUVDIUON) PaIFDads aYyl'G
v-01%Ic'6 2J-€51-3050-d0d| 9'2ST GIH1d3Q 8W-¥ ‘Arnp AAvaY Uuo4 Buluds »HSip PaUU0D YiIm pasn ag 1oys 310g'y

y-01X26'6 2J-601-0050-d0| 601 GIR¥ BW-¥

‘W_NEVEFG'S/ S| 3 40US 4030w Bulxl S

o anios 404 3109 P3P 0aY 3.3>205 UoBOX3Y OIW O anbuoy Buua1yBi'e
sixy 4030l 3yl | (B 0130y ‘W-NEYEFQ'E/ Sl 340US P}QP}O Yl
mwu\mwnu\w SSOW 200J 190N paads U0 7100 PapVaY 1.9>005 UODOXaY QIW-6 4O enbuoy buluaybli] 2
%m MWMM% BE S -CYE g ‘W-NEVEIG'E/ S| 9S0VD DUIXIS
1472 % -2R8 404 3100 papvay 33>520s Uoboxay gIN-8 40 anbuoy Buiuagybi]']

310N

(340US v030u ay3 Buix|g vo 4
(HAFNL 446 -F)

1100 33205 10U0BVX3H CZXOIIW

TETN ), AU RARRE  (38)C INONVA/ 2 3%e HE D
A L AR Tt I

J A EME Y GSXO0TW RS EHBRTVIH N WHYEY OO PBI L +A 0N L4 b
RS ANB NW-NEVEFG LA B8 B I DY OINHEE C + 26 3 €
RIS TR ANBI NW-NeVEF G C /AN N8 B DS OIN-GE C +Z 2
SRS ANB2LNU-NEVEFGE /LA NE RN E OTWN-8HZBE ST
85S¢ =
ewd MY 2o -
252 0z Uy
021 o kT,
W —
© @
mel =
2ol
Wm ('32130U 3hoyzim abuoyd
o ® 03 323l gns s| Buluyoouw Uoy4)y (3U0D\0N) U0 §)
HM (CLRNAXOUTLEFE>UT4E) (N ~¥BEHSHD
(4a0uaU unoKk o 3104 uid pang 6Md 8/11d
BuIX|4 viO 4 3 MAARTN ceL 8/11d
) -
TTHLd3d 9W-G o DN
T12¥% 9N-G
& 1. Q@Q & L2
® R ) .
0@@ 7 /\08 Ok R &
&w w 53 ~Q
2827 1R o " cT [ 8 . N
% w |© mu S 2 :
u o s fo I y
> s |3 a i
o
RI» NS | i : W
ESY I — | o+ I - -
a @8sh 8 [ |2 R\ J &
BT =
= ! 3,
= @ ) So
o wn 0e e ®/
|2
Bunpuoy o 4 | [
Leew )
NIHL BW-¥ L 1
1B BW-V (4UodNAN) 4O 4) xwnb 0 (340US 3Nndano Uog
4~ WBGHS) SFE 1 N4y
(3Buvyy a4y Bupy 403> Bmd 8/11d : 8THLd3d O0IW-6
(EBEceC) cec 8/11d m,mm €e E/MN/MWWS rohuSixa 8I1R¥ 0TW-6
2H1d30 ONIJV4 1OdS S'218 s'6h B®M0E20
NOILO3(09d CR¥G>H G'LID 14

J19NY Q¥ NIHL 116-8 @G2m (SAS] 89
NE 118-8 8ve

(yzd 03 yLb 11930welp Jyeys Jojow Buipuodsalio)d) ZI-XXX-D0S0-¥AY 2P0 [9POI

60




ad/j yndui jybieng

9d £} ndui sjbue by

adA} indui Asjng

Buiysnq ; abueyy 10jo\

sjuUsWIN20( [B21UY23]

e-01x29'] £3-0¥2-0050-30y| 8'6EC

e-01xy9'1 9pe £€3-961-00S0-30y| 2961

e-01X29'1 £3-E€51-03060-30| 9'2S1

01Xy /L'] £3-601-30S0-30d| 601
-6

UO|SUBAUOY

SIXy J030W Ul | (6>)) 0130y

w&um.mw Ssop 3p07 13POW paads
J,01Rdeul | BE N -~C¥EiE HE
30 JUauWop

INAX 2R

(A30WaW JNoA
Buixy J0 4y
(HI@)

TIH1d3a SW-S
1TR# ON-G

.06

Bunpuoy 4oy
(LaEW)
NAHL 8-V
B BW-V

NOLLO3rD3c

(36uvyy uojou

ay3 Buixiy wo 4y
(WEBERCC6-3)
SIH1d43a 8W-+

CIR¥ BW-1

(440Us 4030uW 3u3 Bulxid vO 4)
(WZBN C4rE-2)

>2019 pajurod S| 03UV 700G

ruaudiys 2403439 Ul P30S APVIUAO S| FUVDIUGN) palFIDads ay]'g

‘Aynp AAvay 4o 4 Buluds >sip PauJd0d Yiim pashn 3G 110Ys 310g'y

W-N98TF2'/E S| 3 40US 40O BUIX]F

U0 4 3100 P3apPVaYy 33>20s uoboxay gW 40 anbuoy Buuayybil e

‘W-NEVEFG'E/ S| 340US 3NdiNo ayy

UO 3100 PapvaY 3axd0s uoboxay gIN-6 40 anbuoy Buuazybil'z

"U-NEVEIG'E/ S| 550D DUIX|J

404 3100 P3apvay 33>d0s uoboxay QIN-8 40 anbuoy Buiuarybil']

310N
1100 135205 1oUOBVX3H 0EX8IW
FAABYEL 0EXEN . “ETT/ AGREREE  (@T>CINONIAZ23%E BE0
(3 CREY SRS IR MBERC
PR AP AL VMBIV LHNYEY "R E#EN C 4+ 0N L—4'Y
ce0d,LHO0TS TR ARELNU-NBES/EC I NE OV BYESNHZEI C 456~ €
- o) TR ANE2 NU-NEVEICC /oA I BE AN BNYE0IN-6HI C+7< 2
CRAZ AN U-NEYEFC'C/ Car Mg "IN EYOTN-BHERB L'
SBeiSED | X
vo Joey
0 XOE _I
® © Gk
4l
- Ll =1 |»
a8 - T )
& o
£ M
22 _
Y | ¢a2130u 3noygim abuoys
.M_ S 04 323l gns s| BuulydOW Jo ) (3U0DNGN) U0 4)
=g T ("ERGRUSHE ERE>UFL) (4~ MBHEE
ur d a0y uid paniua 6Md 8/T.1d
_ MAABTN ¢ee 8/11d
_ & _
Y 1 av.Q.
® | Ve B,
4 U U] ~Kes & ®
\uw © o (w] fal ST o /ﬁ/
N S 1 < [N »
o ] mm o oY fo 1 V
n o n
3 =3 a l
sls NS ' K \
s s B R TN T
a (85D 8 [o|ge s ) 4
‘Jlm % Fy .
S X Ial 3
N % L g°
o o i} 3 &
(l.m.
(3UPdNoN) U0 ) ] ||| xew?'0d (349Us 3Ndano uo 4
(4 - B God i W45
Bmd 8/11d ; 8THLd3a 0TW-6
6 6 S'6E €€ GI\ &S [§
o 2 e res) ccc 8/11d en (L0EED 30 [3usIx3 8IR% 0IW-6
2H1d430 ONIOV4 L0dS G'L19 e
ST TE SREG>H SIS (G2 S5 89
B 118-8 8ve

(5ed 03 Gz :193owWeIp Jeys Jojow Buipuodsaliod) £I3-XXX-D050-¥AY 2P0 [9POI

61




y-01X82'6 2J-8Gc2-2001-d0| 8Ge (a6uv)3 vojow

v-01%/6'6 | | 20-012-0001-30y| 012 Amuwwwmmmw 2019 pa3uiod S| 03U 9
—O0IX9T1 0oy 27-001-0001-904| 091 mHIHQ\wD\mzwv ,P(ME&EM ENFEL] E@bmgmmm Apoad)o S| puodlUgn) palginads ay]'g
e-01X0G'T 20-101-2001-3J0d[ 5001 CIR¥ SW-V ANP ANDSY 04 DUIMAS >SIP PSUMOD YiiM POSn 89 1)0YS 3108y
P "W-NEYEFG'E/ S| 340YS J0jou Buixiy
Uo|SU3AUOY 6 404 3100 pPapvay 33>205 uoboxay QI 40 anbuoy Buluaiybi]'e
sixy J030W 341 | (B>) o130y ' :
MWR\Q%MNW SSOW 3P0) 13POW poads (3+40YS 4030w ay3 Buixiy Jo 4y W-NLE9F62T S| 330YS 1hdyno miw,
Leae | sm N-CYE g (WRBIC 4563 UO 3100 PARVIY 33>20S U0BOVXaY 2IW-6 O anbuoy Buluayybi| 2
40 3U3UON . 31109 33%D0S youoBoxaH G2XQTW ‘W-NLE9FE2T SI 950D Buixiy
Licr-239 YA R . G2X0TIW 404 3100 papovay 33>20s uoboxay 2IN-8 40 anbuoy Buuazybi] |
310N
oeodsHSLP =
557 e R RHBRT.  (BF)SINONVAC23%E EES
CREL 2 YE RIS " RNEMBERC
08 er0dOHY 2o R EHH L VTHE AW HNE Y TN EEN L4z 0Y -4
02 6] "R ANYLNU-NEVEFGE/ O Bl "R ENE L OIWHERN C 426 -2C
021 © ! — *R2Z ANE NU-NLEFETCA B "R A WX 2TN-6H N C 422
N k SR AN AW-NLEIFE2TON S Bl "R N VE Y CTN-BHERG TS LT
I oty |q] "
@ = ] 2
gl No} T ('3DJ30uU 3hoyzim abuoyd
WW_ 7 (AUVINON) O 4 0% 323l gns s| Buulyd VW U0 )
IS wm | (4~ MBS ("ERQLUOHY EXFE>UDL)
Nea a 7 6Mmd 8/11d a0y uid paniva
ar
g ! cec 8/11d MAAMTN
3 iz, .
‘ Y -
Y _
59 ! —
& =
P - o - = sw.»vw.nv.«s«wv.w«vu&vnv
w 8 o %
3 ool
a5 ] og
‘ @ —T 38 s
2 ks : 3
*ys, — s N N
2% A‘ 2 N 3
AN el BlERE
uﬂwvm»v NG a ~ls |2}
.“s,ww/‘ N o asn 2 o b
o O N ___ S| |7
& % L mn
o S o
ST L\
|l
(Bunpuoy 4o 4) | xvnv' 0
(£REH) (Jaguauw Jnok (FU02NGN) 0 4 V,ADIMV i
NIHL OTW-¥ Buixi4 J0 ) (4~ WBEHSD (440Us 1nd1No w0 4
B QTN-V [CEEN Brmg 8/11d 6€ (61> v€ GI\ (92 S JAPPO
TTHLd3a 9W-S cee 8/11d (448529 $0(1Ud3x3) 02H1d3d 2IW-6
112% 9W-G (@869 02R¥ 2IN-6
S
(abuo)4 ayy Buixiy Jo 4y 0
By [€=115) , 89 9cL
2H1d3T ONIJV4 LOdS 029 Fese

CR¥G>H 020
NOTL3r09d

T o NHL GE19-8
W@ 1® SElg-8

(yzd 03 pLb :1930wWelp Jyeys Jojow Buipuodsaliod) ZI-XXX-D00L-4AY :9P0D [SPOI

62




ad/j yndui jybieng adA} indui sjbue ybiry adA} indui Asjng Buiysnq ; abueyy 10jo\ sjuawnooq [esluyosal

e-01X6G'] £€3-862-0001-d0| 8S&e 911
e-01X99'] 02b £3-012-0001-30d| 012 Amm;%z Jojou H2019 pajuod S| vaUvl LT g
ol UIX Vo) . .
c01X281 £0-051-0001-303] 051 @zBeiccem | BuBUGiS 540429 U] PaJ0as ApVa4I0 S| JUDIHIM palFIacs B41 S
e-01X91'2 £3-101-20001-30] 5001 SIH1d3T 8H-¥ NP Anosy ©og4 bulvds v_m_._”_ _O%me.ummwg_, Uwomsmwwowwmmmw__mwv
u-6>) CIR¥ 8W-V - : LAl
6 b 6 611"
m_u%_wmwwnowf ©n or 0y U0 4 )00 P3P0VAY 313>D0S co. cxmm_ 8 30 anbuoy buuayybi|'e
DRAMLY  [5so 5 d W-NLE9FG2T S| 3 40YS 3ndyno ayj
Pt i W O] 190N paads = :
eauour | BE JoCYE TE UO 3100 P3pVaYy 33>D0s uoboxay 2IN-6 40 anbuoy Buiuaybil g
36 3Uauoy ) ! ' W-NLE9FE2] S| 850D BUIXIF
INAx-3H% (}40YS JO30U ayy BUlX|4 10 4) _ T
(WEBYC4+56-2) 404 3100 Papvay 13>D0s uoboxay 2IN-8 40 anbuoy Buuazybi]'l
1100 33>20S JoU0BVX3H OEX8IW 310N
JAMNMELY 0EXBNW §
~ XN AGREERE (@80 INONIA <2 3%s %80
ccol,LHS0TR Y 2RI RE BN EES
899 PR LB ZL VT NP EY "IN C 42 0% -4
%m_mmumms o 0 CROCANBLNUNISTFED L CCA P "R HNYE Y GNHZRB L 426 -2'C
. vlm_ W _I T2 AN NWU-NEFGITC AN B# B AW HNE L CIN-GE 4 C 4722
0 Qv L - PR ANED AW-NLEFEITOANN Bl "R AN NYEY OTN-BHEBE S
® o | |¢] | EES
a T || ~
~ ! n
[V R SN | u
xa -
e |
wm ! ('32]30U 3nhoy3m abBuoyd
s _ AUDINAN) YO 4 0y eu.w_,asm s| m:_:_:uos‘got
58 | (4B (°E£RGLUSHT EHES>UBL)
03 a Bmd 8/1Ld 2104 uid panig
! MAA 0
» cec 8/11d BT
s |
a1 X ,®,\®\
5 NEDE |1 @ /i
© ,
u = =) — w,:m / /
@ 7 ¢ Mw / ~
1 £ 2
N M / ®
. LR 3
gal/ s 2 ®]o
e >~ | -+ - - 1 o ¢ 5 —+
ﬂw»%w S PN
VAN % asm 5 |7 lee _
N = o R
NW\ a ) [ W..
R - & \
o e 3 \
5 — hwm
5 oA
B ) @
Ao:_:o:MMMMMW :w.w_..ms JNoA (3U0dNoN) 0 4) lol' ] ~x<zv.ow_ m
- UIXI3 40 4 (S TN P
NAHL OTW-¥ [CEL) BN n (340Ys 3ndyno o 4y
18 0TW-¥ TTHId3T SN-C 1d 8/11d 6€ {61 v€ SIf\ 92 S .08 0% acans
TT2% OH-C ¢er 8/1ld /W_mwms 30 U233 02HId3a 2TH-6
¥ Y,
(abuvyy ays Buixis o 4y AWn_Wn 8528 0CR# CIN-6
(WEBCALO) -
2HLd30 ONIOVA 10dS 029 et - EXL
O 2R¥a>H 029
A NIHL S'€Tp-8
LT\ 1B S'Elg-8

(5ed 03 Gz :193owWeIp Jeys Jojow Buipuodsaliod) £I3-XXX-2001-¥AY :9p0D [9POI

63




e-01%X02'S 3-S5 2-3002-JT4|80'SY 2
e-0IXCES | [1D-502-0002-0360'902 Sclo , . . 2019 pa3urod S| cm&m\\\\\\”@
SO <3 W EaIss TERadt: 1o pear 2L
e-0IXEG'9 ¥ 0-901-0002-J0J|£8'S0] L 4 04 DUICS HEIP POUD) HYalh 0 9 NOUS 1198
= W—NLESFE2T S| 1 40US U0 0W DUIX|4
UOISUBAUOY s 5 IR /@ 404 3100 papvay 33>230s uoboxay g 40 anbuoj Buuaiybiy'c
SIXy J030W 3Y] | (6 oo ¢(aBuv)y 4030w ayy Buixig 4o ) ; .
guwﬁw,« Mmun P09 12PON E«.&M (HEBAroce-) | J‘f/ uo 3)0 ETE a»Ddos (omoxM\meQmﬁm M MMMMM P%%,wwo mmt,ﬁr,
1 ol a3u B J-CEE TE GIHLd3d 8-V 3109 P3apOV3y 334 Y mzz,\m u, 3 ! Wi 112
40 3Uauo) CIR¥ 8W-V } W—N6SIFGTE S| 250D DUIX| 4
Nax-23% @ JO4 310Q papvaYy 3a>>d0s uoboxay 9iN-8 40 anbuoyg Buuazybi| ']
(340Ys 4030w ayy Buix|d 4o 4y F=r= 310N
N < < ETT /), AGRORRE (@D INONIA s A5¥T 380 %
1100 134205 10uUOB0X3H GEX2TIW S D =N RVRERES LEes ettt s s
I e O B (SIS RN MBI EEC
AN BME Y GEX2TW _ : i :
& G LB AL VMBE NN YEY "N 42 0Y L~ 4"
ceod£H19012 X2 G ANB2 AW-NEFGII A B8 AW INHEB I L 726 —2 €
i) PR ANBLAW-NESIFGTECA Y Pgt "R M NYEYITN-6J C 422
3.0 .DmV "R EANEL NW-NESIFLTE A M ,ﬂL;«%EK&KGHZ\mEM@m\,mmMM
% K% _vm kt
% IW"M 4 o))
2l 11
o8 Y- :
b | |
e
n o
VN
w3
5
n
o
Si
— Ww
W c v (FU0DNYN) o 45
- e (3 = WBUES)
by & 6md 8/11d K5
a ¥%
RS cec 8/11d | B
S alg &R &
g S 2 oF
o g
. R 7] % 5583
© O B-= do co
N n 3
e
€L 2
) (8219 40 3423x3 || —
ac%cmmmmmw (Bades21p || xwv0d
(J30Wau JNoA Bux|s o 4y I €2 1 (340YS 3Nd3rno Jo 4
[(CEL=D) DMIWA ClN-¥ ('32130uU 3Noy3im abuoyo (M C42)
STH1d3d 8W-C N8 2TN-V 82 )4 e L 01 123(gns s| BuUUYdOW U0 $) G2HLd3d 9InN-6
SIR% 8W-G auD2noN) 0. ©8 N ¢ ZZ._.?smwmmvf& G2R¥ 9TH-6
(aBuoyy ayy Buixiy uo 4y S c 2104 uld paniva
WRBLAcL) Bmd 8/11d | MAABT
2H1d3a ONIJVJ 10dS 92@ cec 8/11d 092> 0c <ol

CR¥G>H 929

NOLLO3r03d NAJHL S'/16-8

Wﬁ:@m NE& G'/1p-8

(820 03 61 :1930wielp JyeYS J0jow Buipuodsalio)d) ¥I-XXX-000Z-¥AY :9p0D [9POI

64




ad/j yndui jybieng

9d £} ndui sjbue by

adA} indui Asjng

Buiysnq / abueyy 10jJo sjuUsWIN20( [B21UY23]

=

N C'/19-8

e-01%/8'9 SJ-S12-30002-30|80'SY e
e-01X20/ |, .. 169-902-0002-3a3[60'902 s . 12010 pazutod St amxm\\\\\\”o
-01X02'8 GJ-907-2002-J0A[£8'S0T : : :
2 Qo (abuvoyy Jojouw ayy Buixiy Jo gy ‘W-NEVEFC'E/ S| }40US Joyou Buixi4
Uo|SU3AUOY (WABEALCE-2) 404 3100 Papvay 13>130s uoboxay gIN-2 40 anbuoy Buuazybil'e
i i) el B N B 22HLd3a 2TW-¥ W_N6SEFGIE S| 340Us 1ndano ayy
_ca\wﬂ..w:_ - SCEE . CCR&K CIN-¥ U0 1100 P3P03Y 1 8>20S5 UOBOXaY 9IN—6 40 anbuoy Buualybl| 2
6 1usWoW ST ) (449US 030U 343 BUXIS 04 W_NESFGIE S| 950D DUIXIS
Wer-239 HEBACAcE-2 J0J 3100 PaPVAY 385205 UOBOXaY SIW-8 40 NbU0} BUUBEUDIL T
3100 333205 YouoBoOXaH GEXQOTIW 310N
S ars R B YL X0TW
6Ex0 ceXN ) AU BRHERE (BF)SINONAC2 <3 WT 3RE HFTO
CH(EY 2 QSRR RS T RIUE MBI RS
ro3. LSV T® PR AT Z LM NAWENEY AN C 4208 -4}
R CANBLAWU-NEVEISEL A BE S B E OIN-CHEBI C+Z6 ~2€
6.9 TR ANB NU-N6SFGIEC AN N8 RN M EOTN-GE C 4722
89¢ n PGy | by TR AR AW-NESFGIE Car 8 RN AW Y LT -BEEBRAEC ]
791 o 52 ﬁmw_ | EX
o-1P j
o410 g | I 3
Em_m = e s
s f g O
G
98
e a
n Y
w £
a Yy
'3 ‘ =
K\vQ & o N S 2 E d 8 A~
n OEe
: i) [ € o
IS Z < 3UODNOIN) YO 4
M a (4 = WBUESE ¢
© 2 | l@  Bmds/iLd %)
B I < N Pl ceg 8/11d | mw
o | ~ A
e\ © 3 (SY2D s [N |ge ww
X a N
PN N . : o
: © O\ - B q} o 3 %
N o =7 | o IN n ] a
T N i N, 9
X o | ‘ i
o A \__H
_ & s
l T O
“ L !
o go shores T
(JA0WAU UNOA BUIXI4 O 4y (Lrew ] T % 4 Jous 1ndano Jop
B NAHL CIN-V ('3213:0u 1noy3im aBuoyd (BN C 43D
SIHLd3d 8W-S N8 2TN-V 8¢ Ei4 6> L 03 32afgns s| BuUYDOOW U0 ) CoH1d3a 9IN-6
SIR¥ 8W-G uodNON) O ; (L4ySEP $0| 3USIXT) (CERGRWOWS LHE>UTLD / _
(3UVDNAN] 4O 4> &8> ARLHCED SSR¥ 9TN-6
(a6uo)y ay3 Buixiy o 4 o W RES) S c 210y uid paniig
[CE IS Bnd 8/11d | MAABTL
2HIJ3T ONIJVS 10dS 926 ¢c£ 8/11d 092> 0c col
SR¥G>H 920 28¢€
[eE g NAHL S/T18-8

(zvd 03 zed :1a3owelp Yeys Jojow Buipuodsaliod) GI-XXX-D002-4AY 2P0 [9PON

65




e-01X12'9 PI-£62-002€-d0| €S2 |(abuvyy uorow ayy Buix|y 4o ) Gera T T OEa S TS5 ;
e-01%20'8 Tv0-/81-002€-das| /ST Cro¥ Snh — : - o 3 - o
<1077 P I-CTI—2026—aad oIl ¢ 8- == TUSaWdIYS 24040 Ul Pa10as APO0aU0 S| 3U0DUgN) palgDads ayl'g
m\omas E "Aynp AAoay o4 Buldds >sSip paudod Yiim pasn ag 11oys 3109’y
:gmﬂm?ou : J:,// W-NLE9FG2T S! 3 40US 4030w Buixi 4
SIXy JO3ON YL | (B o130y T 404 3100 papvay 3a>d0s uoboxay 21|y 40 anbuaoy Buiuayybi] e
BEABCY P 2000 1900K paads 3T . v I ;
1,091 I W-N6SIFGIE S| 3 40YS 31Ndino ayy
%m M,um&m%m i A-CRE HE N @ U0 3100 pPapvay 335205 Uoboxay 9IWN-G] 40 anbuoy Buuazybile
INAx-2R% (gous ;owoznmwmmm,mmmg)omw = 3 ‘W-N6SIFGIE S| 950D DUIXIF
3100 33420Ss youoBoxaH GEXZIIW > OV\Q 404 3109 pP3pVaY 33%20s Uoboxay 9IN-2] 0 anbuoy Buuaiybi| |
NN GEXZTW WEETIT va\ 310N
000+
) PN, FUREBERT (FFESINONIaLs 2:¥T IS EE/
oo ME A3 G o~
03,9820 .umV R20HI g%um XY—¥3%R2 M E Eu =l Y,@
V3 HEY SRS MBI ERG
> 4 I~ T N T R T A TAYA (XA Ty I TR e ¥ oy
5 i 4 CR2Z AN AWU-NLEFETOA I B RN AWV CINHZBN C+2 6 ~3'C
o |WHW o) PR ANELAU-NESFCTECA Y NE "IN MYEYOTW-CIHN £ +2'2
g i Mj * TR e AN U-NGSFEIECA T HE BB EOIN-CIHEBGE 2]
3% o g =X
3y L@L..r
oH ' V
S | |
SEI C |
pay
7 [W[2]
Z 3
i ‘\41‘«0«\”@“’.«4 4'
=TT RN
R 3 f
S _
- A &
8 £3
Hm <
+
' LB o
2RSS =l
s FORREKE B
@ (LES S
— o
] X
v L do
3 £ 2 : .
w (8219 40 }upyx3 N
o e (Buwsi321p ve
5| ® AN=1
o se 1 m
(3uDd)gN) w0 4)
Am::ncMM%MMW m;%wﬂwmwvw. P <4 —WBES)
NAHL STW-¥ G'E9 GE 8'1 ('a213.0u 1noyzim aBuoy>d Bmd 8/11d
& 2TIN-V (G'9E) G'6G G2 (G'GHY Gg'g o} muw,m”mww W%wﬁdm%omw ¢cL 8/11d
: &8 TS
(430UdW UNoK mc,x@m&%mw GoLD Hmmmmm 101 3104 uid PaNIT (2.40US 2ndaN0 vo.p
YTHLd3a mz\{m (3Buoy 3u BUXI3 \0 ) MO AT (MyCar)
(3U0dNgN) o 4) (CELIISYS) 62HL1d30 9TW-GT
PIR¥E BW-G N~ BHE) cH1d3a 9NIJV 4 LOdS 929 62R¥ 9TN-CT
NOLI2303d 6Md 8/11d 2R¥GSH 920

o ccr 8/11d NJHL S/19-21
| S'/18-21

(82 03 61 :1930wielp JyeYS Jojow Buipuodsalio)d) pI-XXX-D0ZE-¥AY :9p0D [9poI

66




ad/j yndui jybieng adA} indui sjbue ybiry adA} indui Asjng Buiysnq ; abueyy 10jo\ sjuawnooq [esluyosal

c-01%88'L 53-€52-002E 3T €S2 [ 6,01, sos0u ous sy w0 S PSORA ST T
e-01x6¥'8 |, . 150-/02-002€-d0y /02 WABECLCE-2) W] 96 [ 30 3Uo 5519
& £ 4S8t 22HL1d3T CTW-+
e0IXe96 £9-L81700cE-3dd, Lot 22RY ZIN-¥ uawdiys auo04ag Ul P3)03S AROVAU0 S| FUVDIUON) PalgIDads ay]'q
2-01X8T1'1 GJ-G11-302€-30y| SIT ) "A3NPp AADBY 404 BUlAds >SIP PAUJ0D UglM Pash ag 110Us 1109y
:o_mwu.w\.,vc.uu ‘W—NEYEFC'E/ S| 4 F0US J030uW DUIX|F
SIXY JO30W 3UL| En> o0y 404 3100 papoay 13>130s uoboxay giN-2 40 anbuoy Buuazybile
aum._.a..m,« ”“ 23p0 1300N unﬂﬂm "W-N6SIFGTE S! vu%sm v%avso m@:v
«Ly DI343UL N~ CXik £ UO 3100 PaRVAY 39>D0S UODOXaY 9TWN—-GI 30 anbuoy buluayydil2
_Ao\,wﬂww_m—n (+30us goeo:AMMwmm_m_mM)omw QA\_Q. ‘W-_N6SIFGIE S| 850D BuIxXlS
3100 32>20s JouU0BVXaH GEXOTI Jg 404 3100 papoay 32>20s uoboxay 9iN-21 40 anbuoy BuuaiybilT
AR L GEXOTIW 310N
0 /H ~
oo LHS VI8 A LN/ AGREBRT ()G INONIAC2 A3 VT BBE HE L
757 6.9 Y C2COHE MR EAY—¢2%z M W O] ~04F9
7o B o10f. My B 3 HE% R RS E AT T BT S
u 0e _ 0y 52 TR e EHB R VMBI NN HYE Y MR L2 00—
o-J B I f P RS ANB NU-NCVERGELCA B8 BN A YRV OIW-CHE@I C 26 —3 €
o-4 > © - "R AN W-NESIFETIECA I NE "B Y EVSTWN-CIHI C +<'2
— 7 il TRRE AN NU-N6SEGIECA I S RPN E L OIN-CIHZEC ST
r N ! 3
% ®
u] R a
w
v / (W[9]
B K A Ao
0 o ‘ ==\ ’ <
4 BT () <
s T SRR
2 1 A >N
. - NI =) | BB
] ] A ( ’ -o- ) D
© ag AN
— / T s A
S Ksg R
s 8 4% ; 1555
° AR RS AR
TR R e 2 A j %%
4= = — I~ n + |[© EXAL hd p
3 s SRS Pl- & NN
Q| - 2 e glo | 8 % 5
@ os w %53 v“&
> : B, RS N
bo \Z
. » 5 8 | R & L 5 % T |5y
2 $ W 0 3UP3X N %S
2NN (8219 30 31Up3x3 )
™ ik & g a s (B2wLBCTs g ve 5\ & (2
> ¢ e L P B
G @ RS —f
(3uDl 10N 0 4
6 LU0Hp JO 3HpIX3)
©ulIpuRy S (aaclor v ﬁ- (4 ~MBHED)
NAHL 2TW-¥ G'€9 GE 8'1 A.mw_voc v:@o:f; a6uoy> W_HM M““._._..M
Am _ g 0 0 g 03 323l gns s| Bujulyoow o) ce
Bty - Mvm 28 mmmm £ Amﬁwwv s (LR 0RO EXE S UFL)
(430WaU UNOA Bujx|g 40 ) (50L - a0y uid paniig (339Y4s 3nd3no vo 4y
LY (aBuvly aup Buixiy 4o 1) seee YA AMTW (HAcsr)
?IHLd3d 8W-G (LU0DNAN) U0 4y (MBErcC) 62ZHLd3T 9TW-GT
PIR# B8W-G (N~ BHED) 2H1d3d ONIJV4 10dS 929 62R% 9IN-GI
[eE g 6Md 8/11d 2R¥GSH 920

= cee 8/11d NIHL S Z1p-2l
& S /16-21

(zvd 03 zed :1a)owWeIp Yeys Jojow Buipuodsaliod) GI-XXX-D0ZE-HAY 2P0 [9PON

67




Pulley input type

— 68




—_

WFEF Pulley Input Type Code Description and Configuration Diagram

4/ Product code

!

v

Motor flange code

Bushing code

RD|P|-|050/C|—-|109|- |A3|—-|2Z|-|ZZ
Sy
JLtrEGer Il v l

— Pulley input code | Torque code Series code Ratlo Code Inputunitcode
l 020 081 A0
§ 040 057 A3
§ 080 E: Solid series | 081 A4
| 160 066 A6
= 320 081 A7
P 010 108 Al
027 100 A2
- 050 C: Hollow shaft | 109 A3
100 series 101 A5
200 106 A8
320 157 A9

ZZ: No motor flange
(The pulley input

type does not come
with a motor flange.)

ZZ: No bushing
(The pulley input
type does not come
with a bushing.)

The input unit code for the pulley input type is one code for each model number.

_ Configuration Diagram

Output shaft

Low-speed
tube

Output shaft,

Solid series

Pulley input unit

Input shaft

9} !

Hollow shaft series

2/

Input shaft

Pulley input unit

o

Servo motor

Straight input type

Right angle input type

Pulley input type

o)
=
K=

(72]

=}
Ke)
-~

O

(=]

c

©
fr=d

S

o
=1

O
=
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WWAFFRating Table Pulley input type

g/ Solid series

Reduction Gear Input shaft
T, N, K Tsq Ts2 Ni, Ng N, Mo a Mo, Mg,
Ratio code n 9
Code Lol Torque Output| Rating | Sate | macmn| npt | Ouput. neasu B2ck- | Lot | Torsral startup | ol PN R, (vt et
Speed Torque | allowable | Speed | Speed | continuous (Note 3) a sions
torque | (Note 2) | (Note 2) | operation at
rated torque
(N-m) | (rp.m.)| (Hr) [ (N-m) [ (N-m) |(r.p.m.)]|(r.p.m.)|(r.p.m.) | (arc.min.) | (arc.min.) | Nnlacmin) | (%) | (N-m) [ (mm) [ (N-m) [ (N-m) | (mm)
Input Unit
RDP-020E ?8811) 167 412 | 833 |3500| 43 | 43 49 | 75 | 882 | 932 | 38 | 38 | 58 [Code:A0
—P.71
Input Unit
RDP-040E ?5577) 412 1,029 | 2,058 53 25 108 80 |1,666 | 114.6 122 Code : A3
3,000 78 738 |—12
Input Unit
RDP-080E ?8811) 784 15 (6,000 | 1,960 | 3,920 37 24 1.0 1.0 196 80 2,156 | 136.1 133 Code : A4
—P.73
Input Unit
RDP-160E (06%6) 1,568 3,920 | 7,840 30 15 392 80 3,920 167.3 295 Code : A6
2,000 158 86.6 [—4
Input Unit
RDP-320E ?8811) 3,136 7,840 | 15,680 25 12 980 85 |7,056| 203 417 Code : A7
—P.75
Hollow shaft series
Reduction Gear Input shaft
TO NO K TSI TSZ Nin NS NTo MO a MOin MSin
Model | Mol | Rted | Rated | Lie | o ety vl o 2%, | Back. | Lot Tosoral tarup Mo | Dimon-| Rated o] 6, | outer
gealEic] Speed Torque | allowable | Speed | Speed sm'm;g et || e | G || (Note 3)[ « sions
torque | (Note 2) | (Note 2) | operationat
rated torque
(N-m) | (rp.m.)| (Hr) | (N-m) | (N-m) | (r.p.m.)|(r.p.m.) [ (r.p.m.) | (arc.min) | (arc.min,) | (Nmacnin) [ (%) | (N-m) | (mm) | (N-m) | (N-m) | (mm)
Input Unit
RDP-010C (]82) 98 245 | 490 32 | 32 47 | 75 | 686 | 912 38 Code : A1
3,500 38 58 |—/0
Input Unit
RDP-027C (923(.)32) 265 662 | 1,323 35 | 28 147 | 75 | 980 | 112 40 Code : A2
—P.77
Input Unit
RDP-050C (}88) 490 1,225 | 2,450 28 23 255 80 |1,764(136.8 90 Code : A3
15 [6,000 3,000 1.0 1.0 78 73.8 _P'?8
Input Unit
RDP-100C (12)%1.5) 980 2,450 | 4,900 30 18 510 80 |2,450|148.9 134 Code : A5
—P.79
Input Unit
RDP-200C (135033) 1,960 4,900 | 9,800 19 14 980 80 |8,820(204.4 230 Code : A8
2,000 158 86.6 |——20
Input Unit
RDP-320C (12;) 3,136 7,840 | 15,680 13 13 1,960 | 85 20,580 (245.9 215 Code : A9
—P.81
Notes:

1. The rating table shows the specification values including the entry fields for reduction gear values.

2. The allowable speed may be limited by heat depending on the operating rate. Make sure the surface temperature of the reduction gear
does not exceed 60°C during use.

3. The allowable moment will differ depending on the thrust load. Check the allowable moment diagram.

4. For the moment of inertia of the reduction gears, refer to the external dimension drawings for the reduction gear.
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WWAEE Selection Table of Motor Flange Code and Bushing Code-1

ad/j yndui jybieng

adA} yndu) ajbue by

ad/j yndui Asjnd

Buiysnq ; abuej} Jojo\

sjuawnoo(q [ealuydsa]

3 EEZSLT]
‘abuel w_nmamo 9y} JO anjeA wnuwixew ayj sajedlpul r_umcw_ ﬂo__a mc_uc_._o_t Jojow ay]
ﬁ ZIN g€z S U 00z 65 ze NO
OLN jeic]h 9 4 ocl 69 4% IND
ﬁ SN g9l 9 4 SLL 65 [45 10
CLN 00¢ S 4 eyl 6G 45 MO 0/20-4ay
e SN 414" yA 4 oLL V. Ly ro 19 0010-4ay
8N Syl yA 4 oLL 69 A% HO 3020-4ay
SUON 74 SN sel yA 4 (0145 659 45 1910) 3900-4ad
9y €C ol 8IN GLL 9 | g6 1§ o] 40 (8dAy indur ojBue jybL) Jeab uononpey
9y [44 dl 9N Sl 9 4 G6 19 (01 59 0/¢0-sad
9y 6l El 9N (0[] 9 4 08 1S o€ ao '8 001L0-Sad
9y Ll al 9N 06 g'q 4 0L 1] 8¢ 99) 3020-Say
W 9l ol SN 06 S'g 4 0L i} 8¢ 40 3900-SAad
9u Sl al SIN 0L 9 Y 0S GG 8z VO (2dAy indut yybiess) sesb uononpay
“ul “Xe|
92UEI|0} AEEV._M«mEm:u opod E) .Q.M.n_ (ww) —A_m.wcw_ jolid | @suesajo} joqid | (ww) ._ﬁh__m_fo_a = e E apoo abueyy 100\ apod
HBUSIOION |, oys ojom Bulsng szisyog| wog | Bupunow oyop |Bununow sojon| Bupunow iojop M.Hum.___w “_wmw__w‘_ «_::.u“:a:_ B L

Buiysng

abue|} Jojo\

2@ 01 GL @ :19)dwelp yeys Jojow payoddng

‘abuel s|qeded sy} Jo anjeA wnwixew sy} sejesipul yibus) jojid Buunow Jojow 8y

Buiysng

Iw////

abue|} Jojo\

8N S9l 9 A SLl 4 Se MY 0.20-4ay
8N SiL 9 4 S6 8¢ o€ rv o 0010-4ay
9N 00l 9 4 08 L€ €C HY 3020-4ad
9N 00l 9 4 08 8¢ o€ ov 3900-4ad
9N 06 9 L4 0L Le €C 4v (2dAy ndur ajbue Jybu) 1eab uononpey
SUON zz SN 06 9 4 0. 1€ %4 v 0/20-Sad
el L ao SN 0L S 4 0S8 L€ €C av 0010-sad
W oL 00 YN 0L S 4 0S8 L€ €C oV 08 3020-Say
9y 6 g0 PN 09 S A 0S 1€ €C av 3900-Say
9y 8 VO YN 14 € 9 o€ o€ jord v (8dAy ndut Jybiess) seab uononpay
3 P (L))o q UIN | XEelN
92UEIj0} (ww)ivypwelp °P0d E) 'a'o'd | (ww) yibua)jopd | asueuajoy jojid | (wuw) sajawerp jojd e apoa abueyy Jojo\ apod
Heus Jojol Jjeys JojoN A azisjjog| 309 Bununow sojopy [Bununow iojop| Bununow Jojo ﬁ.____w “_wmu_w‘_ un 3ndu; 9poJ I19poiN

¥1® 03} 8@ :19)awelp peys Jojow payoddng

0120 ‘D010 ‘3020 ‘3900-11QY :9pod |9pow 3jqedljddy
‘pasn aq 0} Jojow a3y} Jo UOISUSWIP 3y} Uo paseq apod Buiysng pue apod abueyj Jojow ay} }03|9S

83




i

VAT Selection Table of Motor Flange Code and Bushing Code-2

o) 9 azisyjog
000L-4ay
ﬁ 00S0-4ay
€0

ﬁ 3080-4Aad

‘abuel a|qedeo ay} Jo anjeA wnwixew ay} sayesipul Yyibus jojid Bupunow Jojow 8y , 3070-4ay
- LN Gez 9 Y 002 €8 8¢ 49 (8dAy indur ojBue jybu) Jeab uononpey

OLN S9l 9 4 oel €8 8¢ E[5) 0001-say

CLIN 00¢ S 4 gvil €8 8¢ as ca 0060-sad

SUON __ Y74 8N 14" yA 4 0oLL €8 8¢ 99 3080-SAd

W 8¢ __ a¢ SN el ) 4 oLL €8 8¢ a9 30¥0-SAd
9y or4 8IN GLL 8 9 G6 18 9¢ VO (adAy yndur ybiens) Jeab uononpay

} p (W) q L
92Uelsj0} (wuw)i3owWwelp 9poo E) 'a’o'd | (ww)ybusyjopd | @duesajoy jopid | (ww) sejewep jojid e 9poa abuey} JojoN
! ! I 1p joi! 9pod
HEys Jojol Jjeys JojoN Buysng ozisyjog| 309 Bununow Jojoly [Bununow sojopy| Bununow iojop ﬁﬁﬂw mwmﬂ..._h__ 3iun jndu) 9poJ IePolN
Buiysng abueyy Jojop

GSO O} GZo :19)owelp }eys Jojow pajoddng

‘abuel a|qeded ay} Jo anjeA wnwixew ay} sayealpul yibus) joiid Buiunow Jojow ay]

ZLN g6z S M 002 65 8¢ NO
OLN G591 9 M oel 65 8¢ WD
8N g9l 9 Y GLL 65 8¢ 10
ZLN 002 S M €Ll 65 8¢ MO 0004L-day
SN Syl A M oLl 12 X} ro - 0050-4ay
BUON 7z SN Syl A M oLl 65 8¢ HO 3080-4Qy
9y €z )} SN Gel L M oLl 65 8¢ 90 3070-4ay
9y 44 e SN GlLL 9 Y G6 18 9e 40 (9dAy yndui a|Bue Jybu) Jesb uononpay
9y 6l 3 9N GLL 9 M G6 18 9¢ 30 0001-SAy
9y A a. 9N 001 9 I\ 08 18 9e ao - 0050-sad
9y 9l ol 9N 06 GG Y 0L GG 7€ 20 3080-SQY
9y Gl gl SN 06 GG Y 0L GG 7€ g0 30%0-SaY
9y 7l Vi S 0L 9 M 0S GG 7€ \%0) (2dAy ndur yybress) sesb uononpay
9dueus|o} s 9pod P A L o q i bl
weys hohos_ (ww)iajawelp Bulysng 5] ‘a’o'd | (ww)ybusyiopd | @ouesajoy jopid | (ww) sajewerp jopid AEEvm Buo 9poa abuej} J0joN 9po2 2p0J [9POW
yeys J0JoN azis jog o9 Bununow Jojopy |Bununow Jojopy| Bununow Jojop ueys “_w«oE_ jun nduj
Buiysng abue|} Jojo\

¥Z® 01 ¥1 @ :1932wWelp yeys Jojow payoddng

0001°0050°3080°30+70-C1QY :2Pp02 [9pow 3|qed||ddy

‘pasn aq 0} Jojow a3y} JO UOISUSWIP dY} UO paseq apod Buiysng pue apod abueyj Jojow ay} }09|9S

84




AT Selection Table of Motor Flange Code and Bushing Code-3

ad/j yndui jybieng

adAjy nduj ajbue Jybry

adA} indui Asjng

Buiysnq ; abuej} Jojo\

sjusWIN20(] [B21uYI9L

3 9 8z1s )09
e 00ze-day
000Z-4ay
G0
30ze-4ay
‘abuel m_nmamo 9y} JO anjeA wnuwixew ay} sajedipul Emcw_ «O__n_ mc_HcsoE Jojow ay| ., 3091-4ay
ZIN gee S M 002 Ll 18 4r (edAy ndu aibue Jybu) Jesab uononpay
auoN 7z ZIN Gez g M 002 ¥8 ¥S ar 00z¢-say
o] e ar ZIN Gz g M 08l 18 16 ar - 0002Z-Sad
o] 8¢ of ZIN 002 ] Y eyl GLL 68 or 30z¢-say
» Ge av ZIN 00z S M eyl ¥8 S ar 3094-Say
9y ze 147 SN Syl A M oLl 98 95 vr (adAy ndur yybres) sesb uononpay
“ul X
souesetor | (0 u,wsm_u 3p0d . . ._o ) (WE) q uin | e .
LT TR W 6uiysng a'0d | (ww)ybus|jond | asuessjoy jonid | (ww) sajeweip jojid (ww) wBus| 8poo abueyy 10jo\ e 9poJ |3pOoN
yeys Jojo\ az|s jjog jog Bununow Jojopy |Buunow Jojoy| Buunow sojop 4EUS J0J0 jun nduj

Buiysng

abue|} Jojo\

Zv® 0} ZEO :19)awelp Yyeys Jojow payoddng

Buiysng

abueyy Jojop

00ce-dayd
o 0002-4ay
302e-4ad
‘abuel a|qeded ay) Jo anjeA wnwixew a8y} sajedipul yibus) jojid Buiunow Jojow ay] 3091L-4ay
ZIN gee 9 v 002 €8 8¢ 49 (8dAy ndu ajbue Jybu) Jeab uononpay
OLIN Sol 9 4 o€l €8 8¢ =9) 00¢e-sad
BUON [ zz [ 00z s Y EvLL €8 8¢ as v 0002-S0Y
9y vz [[ oz 8N Spl L L4 oLl eg | se 09 30ze-Say
el [44 __ <4 8N gel yA 4 (0143 €8 8¢ a9 3091-SAd
9y 6l 8IN Gl 8 Y G6 18 9e vO (8dAy ndut yybiess) sesb uononpay
} ] (K] q U XEN
SJuels|o} (ww)ivrpwelp °pod a3 ‘a’0'd | (ww) yibuajjond | asueusjoy jopid | (wuw) sajewerp jopd e 8poa abueyy Jojo apod
Heys Jojol Jeys 10Jo0 MR szisjog| 30g | Bununow iojopy [Bununow sojopy| Bununow iojop Auﬁ_-_.__w mwww__w,.__ Jiun jnduj <L

8Zo® 01 61 @ :19)owWelp }eys Jojow pajioddng

002£°0002°302€3091-01Y :9p02 [apow 3|qedi|ddy
pasn aq 0} Jojow 3y} JO uoisuswip ay} uo paseq apod Buiysnq pue apoo abuej} Jojow ay} }09|3S

85




—

— 86

Motor Flange Dimension Drawing

10.5 de,
D 52
7
N iP]
N o= T 4= Al D
IS IS
,ES,
G
K L 4-06.6 THRU
SPOT FACING]
SECTION Z-7

] T GBI ETE e
J-K Dimensions (mm) Mo sl
Code| '

D E F G| H I J K| L [k
AA (3303838 | 946 M4 THRU 3851 |855n7-30x | 67| 6 |23.5]0.45

2% 256 IR¥Y RVEIWNoNILSER) ZREESBD%E 70/ RT,

1.7, area is painted black.

3RD ANGLE
PROJECTION

o




—— i

Motor Flange Dimension Drawing )
=
5
Q.
£
e
D
10.5 £
4 »n
—1—x
(]
o
o =
N = T 4— e -
Y a
=
[
=)
c
G (4]
5
K L 4-96.6 THRU 4
SPOT FACING]
SECTION Z-7 o
o
2
5
[«X
£
>
K
S
o
(o]
=
&
(7))
= |
- T I MA T E o~
J-K Dimensions (mm) ;
Codel ) E F G| H I J >
A )
5 roose 260 M4 DEPTH 8 . -
AC | @50380n $70 S|949 |955n7-0030 | 67 =)
AD MS DEPTH 9 2
[72]
k=
(<]
€
=
o
o
(m]
R 8
125 2% IRFY 2VEJNONLS(EE) BEHBEBPE L/ 1RT £
b
[t
NOTE
~ . .
1.7, area is painted black. v
PROJECTION

87 —

— |




—

— 88

Motor Flange Dimension Drawing

1

O

D

% & :
™ SO i
N o= T Wﬁf—— fam) - - o
S 3 o))
I — Q,C\g‘
1N \i,
—T 4— F
G
% . 4-96.6 THRU
@11 SPOT FACING‘
SECTION Z2—Z
TS P
J-FK imgﬁgﬁoﬂﬁsﬁ(mm) ég
Cocdle MRS
D E F G H I J L M (kg
AE 10037 MS DEPTH 9
@70+00i2 (D90 24 0.8
AF
0895
AG 40037 M& DEPTH 11 o 31 1.0
@80+qz2 |9100 6 |94 [@S5Sn7-0030 | 67
AH 24 0.75
AJ | p95i8% (@115 31 |0105| 1.7
10038 M8 DEPTH 15
AK | 11530003 9165 3601501 4.8

12% 26 IRFS 2VI)INoNLSEE) ZEBEBNE 7 KR,

1.7, area is painted black.

3RD ANGLE
PROJECTION

o




—— i

Motor Flange Dimension Drawing )
=
5
Q.
£
5
4-¢9 THRU ®
@14 SPOT FACING n
oy
— (]
. o
— =
AR 5
< g
= = T . — H A/ o
by =)
c
(4]
=
Raa= 2
[
G
K L 8
2
SECTION 7-7 E
[«X
k=
>
K
S
o
(o]
=
<
(2]
= |
o]
‘ ©
B :EI"'G’HMTJ%BT]'}ZE =8 (o))
J-K Dimensions (mm> loss =
Code D E F G| H I J | K|L (kg =
CA :0.036 @70 ) §
CB o MS DEPTH 9 £®69 B75n7-0 90 |5 (36|13 §
3701887 |20 5.5 7o |
cC M& DEPTH 11
0
(=
(<]
€
=
(8]
o
(m]
33 8
128 2#EE IRTY TUzNoNLS(E®R) ZEBEBNZ L/ WTT. £
b
[
NOTE
= . .
1.7, area is painted black. = oE
PROJECTION

8 —

— |




—

— 90

Motor Flange Dimension Drawing

4-99 THRU
214 SPOT FACING
ce
&
E:%:: s
. .
Y I T (A P _
W Jd
oy
< \
W ¥=a= N
gz777 \y
G
K L
SECTION Z—7/
X FMOAETEII. J-K'GAYICERET %,
X Applied to Code "GA”

] E- I BTE o
J-K Dimensions (mm) 9
COd@ MQ S S

D E F G| H I J L [k
CD 882 |w100 2.5
CE S M6 DEPTH LI 6 | 869 [©75n7-9 30
CF @95%‘038 @115 h7-0.030 38 84
oo M8 DEPTH 15
GA 7 |896 |¢106h7-003s |122 1.8

12% 2F€ IRFD TUEJWNoNLSESR)

REBABNE ) 1ITT

1.7, area is painted black.

3RD ANGLE
PROJECTION

o




| ——

Motor Flange Dimension Drawing

4-99 THRU

S 4 o —
22 p14 SPOT FACING Ny [Fograe
L

._T A\
AR |
Y |
= T —— - [ i‘
;
=1
-
G 0130
K L
SECTION Z2—7
X MoAETZEE. IJ-KR’GB”. "GCTIc@RET %,
% Applied to Code "GB” or "GC”
] T SWMABTE =
J-K Dimensions <(mm) loss
Code D E F G| H I J L (kg
CG ?135 0
P69 [@75n7-0030 | S0 3.2
CH w03 9149
?110%00i3 M8 DEPTH 15 | 7 40
GB ?135 o
296 |9106n7-003s 122 2.5
GC ?145

i

125 26 IR¥XY QUtINoNLS(EE) ZFESBEEBHDZ 0/ IRT,

NOTE
1.7, area is painted black.

3RD ANGLE
PROJECTION

| —

91

Straight input type

Right angle input type

Pulley input type

(o)}
=
=

(2]

>
o)
~

Q

(o}

c

1]
=

S

O
=3

(©)
=

Technical Documents




| ——

Motor Flange Dimension Drawing

4-99 THRU
ce o914 SPOT FACING
L] 4
=EF @
TN
No N
S =l —+—— — 1 a
S
,14
7
G 0130
K L
SECTION Z—-/
3-K Bimnsions nm) ge
Codle D E F G| H I J | K|L [kg
CJ| 9110%88% |9145|M8 DEPTH 15 | 7 |969 |®#75n7-8030 | 90 | S |55] 2.5

124 i
==

£ 2EE IRFD JVEINoNLSER) ZREELSNE /1KY,

1.7, area is painted black.

— 92

3RD ANGLE

| —

PROJECTION




—— i

Motor Flange Dimension Drawing

4-99 THRU
914 SPOT FACING

[}
Q.
>
=
-t
=}
Q
=
-t
=
=
©
S
)
(73]

e
(]
— T o
WIS \\ b
i 5
! o
= £
=T A —— ®
| >
1 :
! ©
) -
4 =
=
i (14
== o
>
Yt -
0176 2
G =
K L k)
S
SECTION Z2-7 o
(o))
£
%
X MoFETEY. J-K'GD”. "GE'RERET %, F
% Applied to Code "GD” or "GE” P
) E— FMABTE ey o
J—-FK Dimensions (mm) los g
Code D E F G| H I J | K|L (kg =
CK |p114,31885|s200|M12 DEPTH 22| 5 6.7 g
CL |p115:88% 5165M8 DEPTH 1S | |#69 1975n7-8as0 | 90 6.8 =
CM |p130:88%7 M10 DEPTH 18 5 |40|6.6
GD :0.038
<z>114.+300f£13 8200[M12 DEPTH 22| S | (o 106,580 |10 6.1
GE |p130%88% |»165|M10 DEPTH 18 | 6 6.0

125 26 IR¥XY QUtINoNLS(EE) ZFESBEEBHDZ 0/ IRT,

Technical Documents

NOTE
1.7, area is painted black.

RD ANGLE
PROJECTION

93

— |




—

— %

Motor Flange Dimension Drawing

4-99 THRU
oo ®14 SPOT FACING
—| I -1 H /
T
. 0220
K
SECTION 2=/
X MOBETEE., I-K/'GF IcERET 3,
* Applied to Code "GF”
. E- I BTE o
J-R Dimensions (mm) Moss
Codle D E F G| H I J | K|L [kg
CN . 8
200188 pa3gMi2 DEPTH 22| 6 222 {8 on70m | 90 | 5 | 40 103
GF D96 |#106n7-803s | 122 9.8
pE
125% 286 IRFY RUE/IWINoNLS(EE) ZREBEBNE L IWRT,
NOTE

1.7, area is painted black.

©

3RD ANGLE
PROJECTION

o




—— i

Motor Flange Dimension Drawing

[}
Q.
2
5
g
170 =
=
=
40 5 £
| »n
(<]
o
T =
PN E
anwan| 2
e o
i) ]
Ol = | +———— Hi- & ,”Q =
IS ! =
=2
o
€EC @
S
/ b
G 2
=
K L E
g
SECTION Z-7
(o]
£
K=
(2]
— 2
A 2
Code D E F G| H I J K| L (ke =2
JA | g110%8% |#145|M8 DEPTH 15 | 8 |8119|@145n7-80s0 170] 6 |62 6.9 &
S
o
=
8
[=
<]
£
=2
(%3
[}
o
32 S
L2 BHEE IXFY IUEIWNONLS(ER) ZEBEBH% 00/ KN, _g
D
-

NOTE
1.7, area is painted black.

3RD ANGLE
PROJECTION

95 —

— |




—

— 96

Motor Flange Dimension Drawing

a177/

rﬂ,
£
S
—| T B - (A
“Ao@ ]
NG =t S
=1 K
4-913.5 THRU o
07 G 20 SPOT FACING‘ Q
Q
K L
SECTION Z-/
S Dinénsiont trm floss
Code D E F G H I J K| L [kg?
JB |2114.318%|#200|M12 DEPTH 22| 6 |#129|#145n7-040| 170| 6 |60 | 8

EE0

1084 256 IRTY 2UIWNoONLOS(REE) ZEEERN%E ./ ITRT .

NOTE

1.7, orea is painted black. = ot
PROJECTION

o




—— i

Motor Flange Dimension Drawing

40

Straight input type

I

H

|

i

I

i

I

i

I

i

D
®226

Right angle input type

7777777772(}—}-— - 2
e
G a
K L =
>
@
SECTION Z-7 &
(o))
£
=
(7]
I 2
AL 2
Codel E F G| H I J KL ko >
JC |#114.3188%|#200[M12 DEPTH 22| 5 [#135|8145n7-804 170| 6 |91 [12.2 3
S
(®]
—
8
[ =
[<})
£
=
Q
[o]
o
8 8
128 2EE IRTY TUEIWNoNLS(E®R BEHBEBH%Z 0/ IKRT, £
3
|—
NOTE
/ ' '
1.7, area is painted black. o —
PROJECTION
97 ——

— |




—

— 98

Motor Flange Dimension Drawing

40
r ,,,,,,,, |
L
e
Bt I
—| T q————- Al =
%
=1
G
K L
SECTION Z-/
£ S RABTE -
J-R Dimgmgiomg (mm) ég
Code Fass
D E F G H I J K| L M (kg
JD | 918018874 |p21s 63[pe37]| 12
JE . 2
@80[%8:8?50 @835M18 DEPTH 22| 5 @135®145h7 0.040 170] 6 |60 3255 13.7
JF 33 18.7
ER
1084 256 IRTY 2UIWNoONLOS(REE) ZEEERN%E ./ ITRT .
NOTE

1.7, area is painted black.

3RD ANGLE
PROJECTION

o




1

Bushing Dimension Drawing

H

CVENID
(V slot processingd

Jw aTiE

J—-K Dimensions (mm)
Codle D E F H
0A P800
0B 0 915852
D14n7-0.018 26
0C 1038983
0D ?1130862
1A ®14 10558
1B ?1510:553
1C . ?161883
) 48
[p | Pen7-see e
1E 81918653 my,
IF P2 13530 15 |Nothing
2A ?1978.582
PB | ®28n7-8021| @rpiR | 62
eC B2 410833
3A B2510838
001 72
3B | 730700 [T oG
44 B3215532
4B 0 ?351081
P4Pn7-0.025 77
4C »38100%%
4D » 3013548 8o

3RD ANGLE
PROJECTION

o=

Straight input type

(<]
(=3
>
L=
b
=
[
=
&
(=2}
=
©
b
(=
1=y
o

Pulley input type

Motor flange / bushing

(2]
e
[=
<]
£
=2
(%]
o
(=]
©
=
c
=
3
[t

99 —




Technical Information

100




—_

WWEFF Cautions for use of RD2 Series

lmvz//7/Am

If the end user of the product is a military interest or if the product is to be used in the manufacture of
weapons, the product may be subject to export regulations prescribed in the Foreign Trade Control Act.
Confirm these conditions before exporting the product and take the necessary steps.

If failure or malfunction of the product may directly endanger human life or if it is used in units which
may injure the human body (atomic facilities, space equipment, medical equipment, safety units, etc.),
examination of individual situations is required. Contact our agent or nearest business office in such a case.

Although this product has been manufactured under strict quality control, if it is to be used in equipment that
could cause serious injury or damage to facilities as a result of failure of the product, all appropriate safety
measures must be taken.

Installation environment

Use the reduction gear under the following Do not install the reduction gear at the following
environment: locations.

-Location where the ambient temperature is -Location where a lot of dust is collected.

between -10°C to 40°C.

‘Location where the humidity is less than 85%
and no condensation occurs.

-Outdoors that can be directly affected by wind and rain

-Location near the environment that contains combustible,
explosive, or corrosive gases and flammable materials.

"Location where the altitude is less than 1000 m. -Location where the performance of the servo motor can

‘Well-ventilated location be affected by magnetic fields or vibration.

Note 1: If the required installation environment cannot be established, contact our service department
in advance.

When using the reduction gear under special conditions (clean room, equipment for food,
concentrated alkali, high-pressure steam, etc.), contact our agent or nearest business office in advance.

Maintenance

The reduction gear is filled with grease and the standard replacement time is 20,000 hours.

When using the reduction gear with deteriorated grease or under an inappropriate ambient temperature
condition (40°C or higher), check the deterioration condition of the grease and determine the appropriate
replacement cycle.

Reduction gear temperature

Be careful so that the surface temperature of the reduction gear does not exceed 60°C.

Manuals

Safety information and detail product instructions are indicated in the operation manual.
The operation manual can be downloaded from the following web address.

http://www.nabtesco-precision.de
http://www.nabtescomotioncontrol.com

o
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Life Rating

The lifetime resulting from the operation with the rated torque
and the rated output speed is referred to as the “life rating ”.

Allowable Acceleration/Deceleration Torque

When the machine starts or stops, the load torque to be applied
to the reduction gear is larger than the constant-speed load
torque due to the effect of the inertia torque of the rotating part.
In such a situation, the allowable torque during
acceleration/deceleration is referred to as “allowable
acceleration/deceleration torque”.

Note: Be careful that the load torque, which is applied at
startup and stop, does not exceed the allowable
acceleration/deceleration torque.

Momentary Maximum Allowable Torque

Alarge torque may be applied to the reduction gear due to

execution of emergency stop or by an external shock. In such a

situation, the allowable value of the momentary applied torque

is referred to as “momentary maximum allowable torque”.

Note: Be careful that the momentary excessive torque does not
exceed the momentary maximum allowable torque.

Momentary max torque

Max torque for startup

Constant torque

S

Max torque for stop

Load torque

Allowable Input Speed

The allowable value of the input speed is referred to as
“allowable input speed”.

Note: The reduction gear temperature may increase
significantly even when the speed is under the
allowable speed depending on the speed ratio. In such
a case, use the reduction gear at the speed so that the
gear temperature is 60°C or lower.

Allowable Output Speed

The allowable value of the output speed is referred to as

“allowable output speed”.

Note: The reduction gear temperature may exceed 60°C even when the
speed is under the allowable output speed depending on the
specification conditions (duty, ambient temperature). In such a
case, use the reduction gear at the speed so that the gear
temperature is 60°C or lower.

Allowable Output Speed Reference Value

This is a reference value of the output speed at which the
temperature increase of the reduction gear is 40°C or lower
when the rated torque is applied to the reduction gear and the
gear is operated continuously in one direction.

Note: Maintain the environment and operation conditions so that
the temperature of the reduction gear is 60°C or lower.
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Torsional Rigidity, Lost Motion, Backlash

When a torque is applied to the output shaft while the input shaft
is fixed, torsion is generated according to the torque value. The
torsion can be shown in the hysteresis curves.

The value of b/a is referred to as “torsional rigidity.”

The torsion angle at the mid point of the hysteresis curve width
within +3% of the rated torque is referred to as “lost motion.”

The torsion angle when the torque indicated by the hysteresis
curve is equal to zero is referred to as “backlash.”

m Hysteresis curve

Backlash

%

*3% Rated Torque

Torsion angle
o

Lost motion

+100% Rated Torque

Startup Efficiency

The efficiency of the moment when the reduction gear starts up
is referred to as “startup efficiency.”

No-load running torque (input shaft)

The torque for the input shaft that is required to run the reduction
gear without load is referred to as “no-load running torque.”

Allowable Moment and Maximum Thrust Load

The external load moment may be applied to the reduction gear
during normal operation. The allowable values of the external
moment and the external axial load at this time are each referred
to as “allowable moment” and “maximum thrust load.”

For pulley input type only

Input Shaft Rated Moment

This is the moment load that satisfies the life rating. The moment
to be applied normally must be less than the rated moment.

Input Shaft Allowable Moment

This is the allowable value of the load that can be applied for
startup and stop.




Product Selection

WWFEF Product Selection Flowchart

Step 1. - : —
 Reduction gear input method Reduction gear mounting direction operation pattern
* Presence of hollow in the output surface of the reduction gear Review load conditions |
T I YES
)
Setting of operation conditions
© Weight of the equipment to be verified  Cycle time
© Configuration of the equipment to be verified © Operating hours per day
® Rotation angle © Operating days per year
* Rotation time

I
Step 2 v
Verify the reduction gear load 1.Calculation ofJnertla moment |

[ 2.Calculation of constant torque |

[ 3.Setting of input type ]

3
4.Setting of operation pattern ]
v

[5.Calculation of inertia torque |

6.Calculation of load torque

| 7.Calculation of average speed and average

.

load torque
T
Step 3.
Select a reduction gear
alculate the rated torque NO
at satisfies the required life and seleci
a reduction gear
YES
Reduction gear Reduction gear
selection method (1 selection method (2
[ Select a reduction gear based on the calculated rated torque | [Tentatively select a reduction gear model. |

NO

Verify the maximum torque for startup
TasS Tsy

Verify the output speed
Verify the output speed N, < Ng

N, < Ng

Verify the thrust load
W, < Allowable thrust

Verify the thrust load
W, < Allowable thrust

Verify the moment load
<M,

Re-evaluate the
operation pattern

Examine the moment load
M < Mo

Verify the service life
L,sL

ex

pgrade the model™

le

Verify the maximum torque for startup

operation pattern

v

| Determine the reduction gear model |

Step 4.
Verify the input unit specifications

The input type is right
angle or straight.

Moin 2 M4

Mg, 2 M,
YES

Selection complete Selection complete

Verify the input shaft moment

Re-evaluate the
operation pattern
pgrade the mode) ~NO

i

YES

Straight input type

Right angle input type

Pulley input type
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Product Selection
WV #fF Selection of Product Code-1-(1) (With vertical shaft installed)

Step 1. Set items required for selection

Specification example for the equipment to be verified (1) (with vertical shaft installed)

Specification example for the equipment to be verified (1) Setting item and value =
Reduction gear input method Right angle input type % Z : M
Presence of hollow in the output surface of the reduction gear Hollow (C type) g (™) ]
Reduction gear mounting direction Vertical shaft installation § Ts- ; : \/
W, ——— Disk weight (kg) 450 'E:
Wg ———— Work weight (kg) 100 x 4 pieces g
;
Dy —— Disk: D dimension (mm) 1,200
a—— Work piece: a dimension (mm) 200 Q99’9W
b ———— Work piece: b dimension (mm) 400 = ! T
D, ——— Work piece: P.C.D. (mm) 800 , J”FTIL ~
{ KT
6 ——— Rotation angle (°) 180 & Equipmenttobe
[t1+to+ts] ————— Rotation time (sec) 2.5 :::::‘ev: :: be
[t] ———— Cycle time (sec) 20 Fiing component ! M;::i:':;‘jg:mo‘m
Qq —— Equipment operation hours per day (hours/day) 12 Reduction gear N I
Hollow diameter Right angle input unt
Q, —  Equipment operation days per year (days/year) 365 Vertlcal shaft installation

Step 2-1. Examine the reduction gear load

Setting item Calculation formula Selection examples

1.Calculate the inertia moment based the calculation formula on page 120.

2

2
D, 1,200
| W (2x1,000) 450 x(ZxLOOOj

RIS Ir1= 2
I Load inertia moment e[ Yo Y (B Vs =81(kg-m?)
R (kg-m2) R2 7112 1(1000) (1,000 B {2x1,000 1= [100 [200 2+ 400 ¥ +100 x (800 2 d
R 112 [U000) " (1,000 21,000
| g1 = Disk inertia moment =70.7(kg- m?)
I ro = Work inertia Ig =81+70.7
Ir=1ri * lr2 =151.7(kg - m?)
2.Examine the constant torque.
Tr=(W,+Wg) x 9.8 x Din x
2x1,000
u = Friction factor
Note: Use 0.015 for this example as the load is
applied to the bearing of the RD2 _ 440
Constant torque with reduction gear. Tr= (450 +100 x4 )x 9.8 x 7% 1000 % 0.015
. . D,, = Rolling diameter: Use the pilot diameter =275(N-m)
TR vertical shaft installed " which is almost equivalent
(N-m) to the rolling diameter in

this selection calculation.

* If the reduction gear model is not determined,
select the following pilot diameter:

Solid series = 284 (mm) — Maximum pilot diameter

Hollow shaft series = 440 (mm) — Maximum pilot diameter

— 104




Product Selection

WWHFF Selection of Product Code-1-(2) (With horizontal shatt installed)

Step 1. Set items required for selection

Equipment specification example (2) (with horizontal shaft installed)

Equipment specification example (2) Setting item and value

Reduction gear input method Straight input type
Presence of hollow in the output surface of the reduction gear Without hollow (Solid series)

Reduction gear mounting direction Horizontal shaft installation

Installed equipment weight

Wc —— Mounted work weight (kg) ‘ 490 ‘
a———— a dimension (mm) 500
b ——— b dimension (mm) 500
¢ —— R dimension (mm) 320

Right angle input type

Operation conditions

6 ———— Rotation angle (°) 90
[ty +to+t3] ——— Rotation time (sec) 1.5
[ty] —— Cycle time (sec) 20
Qq——  Equipment operation hours per day (hours/day) 24
Q, —— Equipment operation days per year (days/year) 365

Step 2-1. Examine the reduction gear load
Setting item Calculation formula

1.Calculate the inertia moment based the calculation formula on page 120.

Reduction gear

Motor flange

-, _Servo motor

-

Fixing component

_Equipment to be examined

Horizontal shaft installation

a

Rotation center

&

e

Position of the center of gravity
e [\ /’

Time (s)

3o =

&

z

Rotation speed (rpm)  Load torque (N-m)

Selection examples

Load inertia moment 2

R (gm) b (2 () e 5)

2.Examine the constant torque.

490 _[(500 Y. (500 320
1o =490, [(500 Y7, (5007 |, qq (320
R7 72 XK1,000> (1,000)} x(moo)

=70.6(kg-m2)

Constant torque with
T horizontal shaft installed Tr=Wc x9.8x
(N-m)

_R__
21,000

320

T =490 x9.8x
2x1,000

=768 (N-m)

Straight input type

Pulley input type
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Product Selection
WWITT Selection of Product Code-2 (with vertical shaft installed)

— 106

* For Selection examples, the calculation for specification example for the equipment to be verified (1) (with vertical shaft installed) is listed.

Step 2-2. Set items required for selection

(3)-1

RDS ———
RDR———
RDP ——

(3)-2 Examine the in-line type and hollow type of the reduction gear output shaft.

Setting item
Examine the input type.
Straight input type
Right angle input type
Pulley input type

Solid series or hallow shaft series

Calculation formula

Selection examples
(Specification example for the equipment to be verified (1))

Select RDR (right angle input type) based on the
equipment to be verified.

Select the hollow shaft type (C type) based on the
equipment to be verified.

Set the acceleration/deceleration time, constant-speed operation time, and output speed.

« The operation pattern does not need to be verified if it is
already set.

« If the operation pattern has not been determined, use the fol-
lowing formula to calculate the reference operation pattern.

6

Acceleration time (sec)

Constant-speed operation

ty =t = Rotation time [t + to +t3] -

Examine the operation pattern using N2 = 15 rpm as the
reduction gear output speed is unknown.

180

15
(% x 360)

t1=t3=25- =0.5(sec

te time (sec) (& x 3soj
60 t,=2.5-(0.5+0.5)=15(sec)
t, = Rotation time [t; +t, +t3] = (t; +t3)
t3 Deceleration time (sec)
Coty=t3=0.5(sec)
Note: 1. Assume that t1 and t3 are the same. t, =1.5 (sec)
Note: 2. N2 = 15 rpm if the reduction gear output speed (N2) is N, =15 (rpm)
N2 Constant speed (rpm) not known. 2 p
Note: 3. If t1 and ts is less than 0, increase the output
speed or extend the rotation time.
Average speed for startup N,
=2 N,=—=75(pm
N (rpm) Ni=73 1 (rpm)
_ N2 _ 15 _
N3 Average speed for stop (rpm) Ny = N N, = o 7.5(rpm)
(5) Calculate the inertia torque for acceleration/deceleration.
1 = [1517x(15-0)] 2
T Inertia torque for acceleration Ty= { IrX(N,-0) }x@ A 05 50
A (N-m) t 60 )
= 476.6 (N -m)
151.7x(0-15)_2m
i ; _[1gx(0=-Ny) | 27 T:{i}xi
™ Inertia torque for deceleration Th= { R 2 }x n D 05 60

(6) Calculate the load torque for acceleration/deceleration.

(N-m)

ts 60

= -476 6 (N-m)

T Maximum torque for startup Ty =[Ta+Tg| T,=|476 .6 + 27 5|
(N-m) T : Constant torque See page 104. =504 1(N-m)
T, Constant maximum torque T,= Tl T,=27.5(N-m)
(N-m)
T Maximum torque for stop T3 =|Tp +Tg| T,=|-476.6 + 275
(N-m) Tr: Constant torque See page 104. =449 1(N-m)
(7)1 Calculate the average speed.
1N+ N+ %N, N = 05%X75+1.5x15 +05x75
Nm Average speed (rpm) Np=—"F""——— m 05+15+05
tittarts =12 (rpm)
(7) -2 Calculate the average load torque.
I y g 7 7
10 3
Tm Average load torque (N-m) T2 N XN XTI XNy Ty Tn= 05 X7.52 8041 °+1.915%27.5 " +0.5 7.5 440.1

" £ XN+t XNy +t3x Ny

0575 +15x15 +05x75
=315.7(N-m)

Go to Page 107 if the reduction gear model is verified based on the required life.
Go to Page 108 if the service life is verified based on the reduction gear model.




Product Selection

WWF Selection of Product Code-3-(1)

Step 3. Select a reduction gear

Reduction gear selection method (1) Calculate the required torque based on the load conditions
and required life and select a reduction gear.

Setting item

Calculation formula

Selection examples

Calculate the rated torque for the reduction gear that satisfies the required life.

Lex Required life (year) Based on the operation conditions 5 years
_ 12x60 x60
Q Number of cycles per day Q. = Q%60 x60 Qi = 20
¥ (times) oy ty = 2,160 (times)
) ) Q.= 2160 x(0.5+1.5+05)
Qs Operating hours of reduction . Qo x(ty+ 1, +t5) 3= 60 %60
gear per day (Hr) 3 60 %60 =1.5(Hr)
Operating hours of reduction _ Q4 =15%365
Qa gear per year (Hr) Qs =Q3xQ, =548 (Hr)
Reduction gear service life _ Lhour = 548 x 5
Lhour (Hr) Lhowr = Q4 * Lex =2,740 (Hr)
10
Reduction gear rated torque To' =me(?) %x% To' =315.7 x(%o) %X%
, . . . 0 )
To t:lat satisfies the required life K :Reduction gear rated life (Hr) =233.5(N-m)
(N-m) Ny : Reduction gear rated torque (N-m)
(2) Select a reduction gear model based on the calculated rated torque.

Tentative selection of the reduction gear
model and actual reduction ratio

Tentatively select a reduction gear model that To is equal to or greater
than To’.

Then check that Ts1 of the tentatively selected model is equal to or
greater than the maximum torque for startup T1 and Ns of the tenta-
tively selected model is equal to or greater than the output speed N. If
the tentatively selected reduction gear is outside of the specifications,
increase the reduction gear model.

Ts1: Check the rating table.

Ns: The allowable output speed varies depending on the actual reduc-
tion ratio.

Tentatively select the actual reduction ratio alongside the allowable output

Tentatively select RDR-027C (To = 265 N-m) based on the
calculated rated torque.

Rated torque: 265 (N-m) = 233.5 (N-m)

Allowable acceleration/deceleration torque: 662 (N-m) =
504.4 (N-m)

Allowable output speed: 15 (rpm) (when the actual reduction
ratio is 233.45) is equal to or greater than 15 (rpm), tentatively
selecting RDR-027C-233 should be no problem.

Wi

Radial load (N)

L4

Distance to the point of radial
load application (mm)

W2

Thrust load (N)

Distance to the point of thrust
load application (mm)

Calculation of the moment
load (N-m)

speed.
S Wﬂ
W2 -
a

ZWix(Lyta)+Wox Ly
1,000

Refer to the rating table of
a = each input type.

M

o(N)

0(mm)

W, = (450 +100%x4)x9.8
=8,330(N)

0(mm)

As a dimension of RDR-027C is 112 (mm) based on the
rating table
- 0x(0+112) +8,330%0
1,000
=0(N-m)

Determination of the reduction gear model

From the allowable moment diagram on Page 110

* Thrust load

* Moment load

Select a reduction gear for which the above fall within the allowable
moment diagram.

Specify the actual reduction ratio so it is lower than the actual reduc-
tion ratio that was selected when the allowable output speed was
examined.

The actual reduction ratio is determined based on the motor speed,
input torque, and inertia moment. Check with the motor manufacturer.

For this equipment,

Thrust load W2 = 8,330 (N)

Moment load M = 0 (N)

As the above values are within the RCR-027C allowable
moment diagram, RDR-027C is selected.

The actual reduction ratio lower than 233.45 which was
selected when the allowable output speed was verified is
selected.

Select a motor flange and bushing.

Refer to the selection table on page 83 to 85 or our Web site for the motor flange and bushing selection.

URL : http://www.nabtesco-precision.de, http://www.nabtescomotioncontrol.com

Selection of the motor flange and bushing.

Tm1

Motor momentary maximum
torque (N-m)

Determine based on the motor specifications.

For example, Tm1 = 25 (N-m)

Tm1out

Maximum torque generated
at the output shaft for the
reduction gear (N-m)

Tumtout = Twi*Rxn
R:Actual reduction ratio
n :Startup efficiency(%)

Note: If the maximum torque generated at the output shaft
for the reduction gear exceeds the momentary maximum
allowable torque, impose a limitation on the motor torque
value. Also, ensure that the shock torque, due to an emer-
gency stop, is the same as or lower than the momentary
maximum allowable torque.

For example, calculate the maximum torque generated at
the output shaft for the reduction gear based on the speci-
fications when RDR-027C-233.45 was selected.

Twtout = Twi¥Rxn

- 70
=25x233.45 x 100

=4,085(N-m)

As Twmi1out is equal to or greater than Ts2 (1,323 N-m), a
limitation is required for the motor torque.

Straight input type

Right angle input type

Pulley input type
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Product Selection

WWAF¥ Selection of Product Code-3-(2)
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Reduction gear selection method (2) Calculate the required torque based on the
load conditions and required life and select a reduction gear.

(1)

Setting item

Tentative selection of the reduction gear
model and actual reduction ratio

Calculation formula

If Ts1 of the tentatively selected model is equal to or greater
than the maximum torque for startup T1 and the tentatively
selected model is outside of the reduction gear specifica-
tions, upgrade the reduction gear model.

Ts1: Check the rating table.

Ns: The allowable output speed varies depending on the
actual reduction ratio.

Tentatively select the actual reduction ratio alongside the
allowable output speed.

Selection examples

Select a reduction gear model based on the maximum torque for startup T1, output speed N2, thrust load, and moment load.

Allowable acceleration/deceleration torque: 662 (N-m) =
504.4 (N-m)

Allowable output speed: 15 (rpm) (when the actual reduc-
tion ratio is 233.45) is equal to or greater than 15 (rpm),
tentatively select RDR-027C-233.

J
-

Wi Radial load (N)

Distance to the point of radial
L4 -

load application (mm)
W2 Thrust load (N)

Distance to the point of thrust
L2 -

load application (mm)
M Calculation of the moment

load (N-m)

Wix(Lita) +WyxL,
1,000

Refer to the rating table of
a = each input type.

M=

0(N)

0(mm)

W, = (450 +100 x4 )x 9.8
= 8,330 (N)

0(mm)

As a dimension of RDR-027C is 112 (mm) based on the
rating table
: 0x(0+112)+8,330%0
1,000
=0(N-m)

M

Determination of the reduction gear model

From the allowable moment diagram on Page 110

« Thrust load

* Moment load

Select a reduction gear for which the above fall within the
allowable moment diagram.

Specify the actual reduction ratio so it is lower than the
actual reduction ratio that was selected when the allowable
output speed was examined.

The actual reduction ratio is determined based on the mo-
tor rotation speed, input torque, and inertia moment. Check
with the motor manufacturer.

For this equipment,

Thrust load W2 = 8,330 (N)

Moment load M = 0 (N)

As the above fall within the RCR-027C allowable moment
diagram, RDR-027C is selected.

The actual reduction ratio lower than 233.45 which was
selected when the allowable output speed was examined
is selected.

(2) Calculate the reduction gear service life and compare to the required life.
10 10
N To)? L, = 6,000 x 15 [_265 )3
Ln Life (Hr) Ly = 6,000 x72x (f"j n 12 (3157
"o = 4,184 (Hr)
Q%60 x60 12x60 x60 )
Q1cy —— Number of cycles per day (times) Qyey = % Qi = %0 2,160 (times)
. _Qux(tyFty+ty) _ 2,160 x (0.5+1.5+0.5) _
Qs Operating hours per day (Hr) | =~ Qs =" """ Q T soxeo 8 (Hr)
Qs Operating hours per year (Hr) | Qs = Q3xQ, Q4 =15x 365 =548 (Hr)
. . Lyear = 1 Lyear = 2180 _ 7 6 (vear)
Lyear Reduction gear service life (year) year Q vear= o year,
Based on the required specifications. .
Lex Required life (year) If the required life is longer than the service life, upgrade As Lex 5 (year) is equal to or smaller than 7.6 (year), a

Select a motor flange and bushing

Refer to the selection table on page 83 to 85 or our Web site for the motor flange and bushing selection.
URL : http://www.nabtesco-precision.de, http://www.nabtescomotioncontrol.com

Cautions for selecting a motor

Motor momentary maximum

the reduction gear model and re-calculate the service life.

reduction gear model is RDR-027C.

TM1—— Determine based on the motor specifications. For example, Tm1 = 25 (N-m
M torque (N-m) P pie, T (N-m)
T =T..xRx For example, calculate the maximum torque generated at
Miout = 'M1 n ) .
i . the output shaft for the reduction gear based on the speci-
R:Actual reduction ratio fications when RDR-027C-233.45 was selected.
. :Startup efficiency(9 -
Maximum torque generated | up efficiency(%) Twtout = Tmr* Rxn
TM1oUT at the output shaft for the Note: If the maximum torque generated at the output shaft 70
i for the reducti ds th t i = 25 x 233.45 x
reduction gear (N-m) or the reduction gear exceeds the momentary maximum 100
allowable torque, impose a limitation on the motor torque = 4,085 (N-m)

value. Also, ensure that the shock torque, due to an emer-
gency stop, is the same as or lower than the momentary
maximum allowable torque.

As Tm1 out is equal to or greater than Ts2 (1,323 N-m), a
limitation is required for the motor torque.




Product Selection

WWAIY Selection of Product Code-4

Step 4. Verify the input unit specifications (calculation method of pulley input unit

specifications)

* Examine only when selecting a pulley input unit.

Setting item

Calculation formula

Selection examples

Calculate the moment load for the input shaft.

Input shaft load moment to be
M 1 ———— applied during normal operation
(N-m)

Reduction gear

Pulley input unit

3 My =Wsx (B+L3j

. == 1,000
Jﬂ“

When RDP-027C-100 is selected

W3 =150 (N)
B =58 (mm)
L3=10 (mm)

M. = 150 x ((58+10)
! 1,000

=10.2(N-m)
)

Input shaft load moment to
M ———— be applied at startup and stop
(N-m)

B = Refer to the rating
table on Page 70.
Maximum output
[ torque for startup (N_m)J
Act
o (B+Ls)

Effiiency (%)
( 1,000 )

tual reduction ratio x 100
B = Refer to the rating table on Page 70.

Pulley pitch diameter(mm) x 10 3

When the maximum torque for startup is 600 N-m
at the output stage and the pulley pitch diameter is
50 mm

( 600 )
M., = 99.82 x0.75 X[(58+10))

2 ( 50 ) 1,000
1,000

=10.9(N-m)

Select a pulley input unit based on the moment load of the input shaft.

Determination of the input shaft

Moin =M
Msin = M3
* Moin, Msin = Refer to the rating table on Page 70.

Select an input unit that meets the above conditions.

If RDP-027C-100 is selected, Moin = 38 (N-m) and
Msin = 40 (N-m) and the there is no problem with
the pulley input shaft.

Straight input type

Right angle input type

Pulley input type
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Product Selection

WWAET Allowable Moment Diagram

Solid series
RDCI-E

E type (006E/020E/040E)

6,000
5,194 040E
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T
©
38 \ \
¥ 3000
2
£ \
= 2000
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1,000
o \1 96 882 1,666
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25,000
20000 [19:600 208
3 \
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8 \ \
?
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5,000
0 12 156 3,920 7,056
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000
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=
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TAFF No-load running torque (straight input type)

Solid series
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Technical Data
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WWA77 No-load running torque (straight input type)

112
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Technical Data
AT No-load running torque (Right angle input type)
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Technical Data
W77 No-load running torque (Right angle input type)

—_

114

14
081
12 .
Q
=] 108
T= //
= g 1
O 7
=08
g i // / 193
c c
S 006’ 189
-
O S04 243
o= ////
P4
02—
0 . . . . . . .
0 500 1,000 1,500 2,000 2500 3,000 3500 4,000

No-load running torque
(input shaft) (N-m)

Hollow shaft series

o

o

o
o

25

Input speed (r.p.m.)

100

142

/

-

-

0
0

2

4,000

500 1,000 1500 2,000 2500 3,000 3,500
Input speed (r.p.m.)
RDR-050C
109
/153
196
240

No-load running torque

(input shaft) (N-m)

0

500

Input speed (r.p.m.)

1,000 1,500 2,000 2500 3,000 3,500 4,000

No-load running torque

No-load running torque

35
/101
3
S /
E’E\ 25 _” 150
[«
o)~ 2
£ z 210
Sw©
£ S /
2015 / 558
T >
g g_ 1 /
- .= C
E | =——"
4
0.5
0 . . . . . .
0 500 1,000

1,500 2,000 2500 3,000 3,500

Input speed (r.p.m.)

(input shaft) (N-m)

10

106

A

pd

\

-

\

=

0 500 1

,000 1,500 2,000 2,500

Input speed (r.p.m.)

(input shaft) (N-m)

12
10 2115
//157

8

///207
6 _~253
4 /
2
. ‘ ‘ ‘

0 500 1,000 1,500 2,000 2,500

Input speed (r.p.m.)




Technical Data
W77 No-load running torque (Puley input type)

Solid series
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Technical Data

WWAFF Calculation of tilt angle and torsion angle

116

Calculation of tilt angle

External load diagram
Output shaft installation surface

When a load moment occurs with an external load applied, the output shaft will tilt
in proportion to the load moment (if 2 is larger than b). —
The moment rigidity indicates the rigidity of the main bearing, and it is represented
by the load moment value required for tilting the main bearing by 1 arc.min.

(5] : Tilt angle of the output shaft (arc.min)
M : Moment rigidity (N-m/arc.min.)
g= WilitWoloe  \w,w, :Load(N)
M1 x 103 01,L2 : Distance to the point of load application (mm)
b
01 L+ -5 a
L1 : Distance from the output shaft installation

surface to the point of load application (mm)

Model code M;::I:: :rgl,:‘,ty Daimensions (mm)b s M;T:,:: :rg':ldr:ty Daimensions (mm)b

RDO-006E 117 12.5 90.3 RDO-010C 421 28.0 119.2
RDO-020E 372 20.1 113.3 RDO-027C 1,068 38.0 150.0
RDO-040E 931 29.9 144.5 RDO-050C 1,960 50.5 187.3
RDO-080E 1,176 27.9 164.0 RDO-100C 2,813 58.7 207.6
RDO-160E 2,940 42.7 210.0 RDO-200C 9,800 76.0 280.4
RDO-320E 4,900 48.4 251.4 RDO-320C 12,740 114.5 360.4

Calculation of torsion angle

Calculate the torsion angle when the torque is applied in a single direction, using an example of RD[J-160E.

1) When the load torque is 30 N-m-------coeeeeene Torsion angle (ST4)
® When the load torque is within the lost motion range:

30 1 (arc.min.)
47

2) When the load torque is 1,300 N-m Torsion angle (ST,)
® When the load torque is within the rated range:

STo = 1, 1.300-47.0
2 392

Note: 1. The torsion angles that are calculated above are for a single reduction gear.

ST1 = = 0.32arc.min. or less

= 3.70arc.min.

L Lost motion L Lost motion
Torsion rigidity Backlash Torsion rigidity Backlash
Model code | "\ "« in. | Lost motion |Measured torque|  arc.min. Model code | "\ ©. - o | Lost motion |Measuredtorque|  arc.min.
arc.min. N-m arc.min. N-m
For RDS or RDP For RDS or RDP For RDS or RDP For RDS or RDP
1.5 1.5 1.5 1.5
RDO-006E 20 +1.76 RDO-010C 47 +2.94
For RDR For RDR For RDR For RDR
2.0 2.0 2.0 2.0
RDO-020E 49 +5.00 RDO-027C 147 +7.94
RDO-040E 108 For RDS or RDP +12.3 For RDS or RDP RDO-050C 255 For RDS or RDP +14.7 For RDS or RDP
RDO-080E | 196 1.0 £235 1.0 RDO-100C| 510 1.0 £29.4 1.0
For RDR For RDR For RDR For RDR
RDO-160E 392 15 +47.0 15 RDO-200C 980 15 +58.8 15
RDO-320E 980 +94.0 RDO-320C 1,960 +94.1

o
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Installation of the reduction gear and mounting it to the output shaft

[«/]

When installing the reduction gear and mounting it to the output shaft, use hexagonal socket head cap screw and &

tighten to the torque, as specified below, in order to satisfy the momentary maximum allowable torque, which is noted :

in the rating table. g_

Employment of the Belleville spring washer is recommended to prevent the bolt from loosening and protect the bolt c

seat surface from flaws. =

=)

o

<Bolt tightening torque and tightening force> b

Hexagon socket head Tightening torque Tightening force

CapjEcrew) F Bolt specification

nominal size x pitch g

(mm) (N-m) (N) >

M5 x0.8 9.01+£0.49 9,310 5

* Hexagon socket head cap screw g_

Mé x1.0 156+ 078 13,180 JIS B 1176 or Equivalent £

M8 x 1.25 37.2+1.86 23,960 Strength class 2

M10 x 1.5 73.5+3.43 38,080 JIS B 1051 12.9 or Equivalent g

M12 x 1.75 129 +6.37 55,360 Thread E

i (=)

M16 % 2.0 319 +15.9 103,410 JIS B 0205 6 g or class 2 or Equivalent =

Note: 1. The tightening torque values listed are for steel or cast iron material.
2. If softer material, such as aluminum or stainless, is used, limit the tightening torque. Also pay attention to
the system requirements of the transmission torque.

<Calculation of allowable transmission torque of bolts>

T Allowable transmission torque by tightening bolt (N-m)
F Bolt tightening force (N)

D Bolt mounting P.C.D (mm)
Y]

Pulley input type

Friction factor

p=0.15: When grease remains on the mating face.
p=0.20: When grease is removed from the mating face.
n Number of bolts (pcs.)

T=Fx%xpxnx10'3

<Serrated lock washer External teeth for hexagonal socket head cap screw>

Name:Belleville spring washer (made by Heiwa Hatsujyo Industry Co., Ltd.)
Corporation symbol:Bell SW-2H (nominal size)

o)
=
K=

(72]

=}
Ke)
~

O

(=]

c

©
fr=d

1

o
-

O
=

Material:S50CM to S65CM
Hardness:HRc 40 to 48 xt
(Unit: mm) S
ID and OD of
Belleville £
Nominal spring washer %
size d t H d D £
Basic D a
size o]
5 525 | 85 06 | 085 Q
6 6.4 10 1.0 1.25 =
8 8.4 13 1.2 1.55 =
H =
10 10.6 16 1.5 1.9 RN B S
12 12.6 18 1.8 2.2 | ol
16 16.9 24 2.3 2.8

Note: When using any equivalent washer, select it with special care given to its outside diameter.
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Gearhead Installation

Reduction gear

—>» Mount the gearhead onto the specified position. Please take care [ I Motor flange
to use the specified number of bolts. I I
—>» Tighten all the hexagonal socket head cap screw (with a conical spring I l %
lock washer) uniformly, by using the specified tightening torque. Standard U
mounting Fixing component
Movable component
Bolt size Tightening torque (N-m) Bolt specification D
M5 9.01+0.49 Hexagon socket head cap screw i o F
M6 15.6 +0.78 IS B 1176 ’ﬂ Irtln
M8 37.2+1.86 Strength class ,,,,,,,J_H Sl
M10 7354343 JIS B 1051 12.9 ) 1
Reduction gear
M12 129 +6.37 Thread R i Movable component Motor flange
i everse moun mg Fixing component
M16 319 +15.9 JIS B 0205 6 g or class 2 or equivalent (for RD2 solid series only)

Note: When the gearhead is delivered, a motor flange may already be mounted. Depending on the situation, the gearhead might
not be normally assembled unless the motor flange is removed. In the following cases, remove the motor flange before
assembling the gearhead into the equipment.

* In the standard mounting, the torque wrench cannot be used because it makes contact with the motor flange
* In the reverse mounting, the motor flange is larger than the mating hole
Do not apply external load to the hollow section of the RD2 hollow shaft series. It could warp the oil seal.

Installation of the servo motor (for straight and right angle input units)

Align the motor flange access hole with the

clamping bolt of the coupling.
@ (Fix after inserting the servo motor.) Note8

Bushin:
V groove

Step 1. Wipe the outside of the servo motor shaft and the clamping surface inside the coupling with a clean cloth.
(Make sure that the clamping bolt of the coupling is not tightened.)
When using a bushing, wipe the inside and outside of the bushing using a clean cloth.

While aligning the slits of the coupling and
the bushing, insert the servo motor.

=
cop %

(Insert after tightening

the coupling fixing bolt.)

W

Note: 1. Make sure that there is no damage inside of the coupling, bushing, and the motor shaft which before
performing the assembly.
2. Make sure that there is no foreign material or oil on the outside of the servo motor shaft, the clamping
surface of the coupling, or the inside and outside of the bushing.

Step 2.When using a bushing, insert the bushing into the coupling, and then align the position of the
clamping bolt of the coupling and the motor flange hole.

Note: 3. When inserting the bushing, align the slit of the bushing and the slit of the coupling.
If the slits of the bushing and coupling are not aligned, proper tightening force cannot be achieved.
4. When using the bushing with a V groove on the circumference, turn the V groove toward the back (reduction gear side).
If the direction is not correct, proper tightening force cannot be achieved.
Step 3. Wipe off the oil on the installation face of the motor flange and servo motor, and apply the liquid

sealing agent on the face.
Note: 5. If the servo motor is forcibly inserted into the reduction gear, the servo motor and reduction gear may be damaged.

o
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Step 4. Align the mating part of the motor flange and insert the servo motor
straight.
If there is a keyway on the servo motor shaft, set the keyway in a reverse
direction against the slit of the coupling and then insert the motor.

Slit of coupling

Note 6: Make sure that the flange of the servo motor and the edge of the motor flange are
in close contact.
If either of the surfaces is tilting or there is a gap, remove the servo motor and
repeat Step 4.
7: Adjust the positional relationship between the slit of the coupling and the keyway
of the servo motor shaft, as specified in this manual.
If the relational position is not correct, proper tightening force cannot be achieved.

Keyway on the servo
motor shaft

Straight input type

. . )
Step 5. Fix the servo motor to the motor flange with bolts. <y
Check the bolt tightening torque specified by the servo motor manufacturer. g
Step 6. Tighten the clamping bolt of the coupling at the specified tightening torque. g—
Note 8: After step 5 is completed, perform step 6. If the sequence is wrong, the servo o
motor or the reduction gear could be damaged. g
©
Code Input type Input unit code Nominal size x pitch (mm) |  Tightening torque =
Straight 80 3
RDO-006E, RDO-020E e B1
M6 x1.0 15.6 £ 0.78 N-m
RDO-010C, RDO-027C Co
Right angle
C1
()
Straight B2 <
RDO-040E, RDOI-080E e B3 M10x 1.5 73.5 £ 3.43 N-m 2
it
RDO-050C, RDO-100C C2 3
Right angle Qo
C3 M8 x1.25 37.2+1.86 N-m £
B4 M12 x 1.75 129 +6.37 N-m >
Straight K
RDO-160E, RDO-320E B5 M10x 1.5 73.5+3.43 N-m -
RDO-200C, RDO-320C c4 M12 x 1.75 129 +6.37 N-m o
Right angle
C5 M10 x 1.5 73.5+ 3.43 N-m

Step 7. Insert the cap into the access hole of the motor flange.

Installation of the pulley (for pulley input unit)

Step 1. Install the pulley using the keyway on the input shaft of the reduction gear and the tap on the
tip or set screws.
When using the keyway, prepare a key yourself.
Note 1: Design so that the moment load applied to the tip of the input shaft is less than the rated moment and

allowable moment.

2: Unreasonable force that is applied to the input shaft of the reduction gear can cause damage to the
reduction gear or customer’s equipment.

3: When inserting the pulley, do not use a hammer to avoid impact on the input shaft.
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| ] Moment load

@ Tip of the input shaft
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Appendix

=¥ #7"Inertia moment calculation formula
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i

Lead: P(m/rev)

Shape I(kg, m2) Shape I(kg, m?)
1. Cylinder solid 6. Horizontal movement by conveyor
= % MR?
Mkg) z Z R(m g M) V(mimin) (k)
‘ = 2 ! +
T T =1 (Re+ K =MWy, <R
T 4 3 2
a(m) N(rpm)
= |y
2. Cylinder hollow 7. Horizontal movement by lead screw
=IM(R?2+R)
£ 2 V(mimin) __
M(kg) z g Z Rim M\ Y ) . F’Z
xF———1-——1 g vy _1 2 2), @ | = = ==
=E=a) b3 e | 4] )
777777777 & R2(m 4 (R1 Rz ) 3 4 TIXN 4 m

y
3. Oval cross section 8. Up/down movement by hoist
1 2,2
=— +
16 M (b c )
Mika) ——~N(rpm)
g z 2 2
o (el 2 1
N 47 (4 3 - I=M,R*+ _-M,R?
T V(m/min) 1 2 2
a(m)
2 2 Mk
1 M b, a’ 0)
4 4 3
4. Rectangle 9. Parallel axis theorem
1 = 2
=EM(b2+CZ) I |0+Mn
Mikg) M(kg) I'4 : Moment of inertia of any
|z z ' object about an axis
LY R A W .- = 17 M (a2+ c? ) I B _(_\ Center axis through its center of mass
} ‘ ° ' o | : Moment of inertia about
a(m) b(m) ___n(f_“>_|__ _(l Rotation axis any axis parallel to the axis
1 | through its center of mass
= 12 M (32 + bz) 9

n : Perpendicular distance
between the above two axes

5. General application

V(m/min)
M(kg)

JN(rpm)




