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CLASS No. TITLE

BEWIvI-9 gL
ROTATIONAL ENCODER SPECIFICATION (5W01)

1.—§$E General
1 AR&E Scope
c@ﬁ&iﬂiébfa%ﬁﬁEmvéﬂ¢ FERA11WEY0- 9U ~-I71-9#RT5.,

This specificatlon applies to t1mm Slze low-profile rotary encoder (Incremental type) for
microscopic current circults, used In electronlc equlpment.

2 BERE Standard atmospheric conditions
QEH#EFEMWU. RORETRES,

Unless otherwise specified. the standard range of atmospheric conditions for mak ing measurements
and tests Is as follows;

% K Ambient temperature 1 15°C to 35°'C
ﬁﬁﬁﬁ Relative humidity : 25% to 85%
Alr pressure . 86kPa to 106kPa

BL. RELELEROE, ROBRKETHES,

IT there is any doubt about the results, measurements shall be made VIthin the following limits;
4 E Amblent temperature 120t 1°C

49‘%55‘{ Relative humidity : 63% t0 67%
E Air pressure - 86kPa to 106kPa
1-3 EREEEE
Operating temperature range : -40'C to +85°C
1-4 R%IEEH

Storage temperature range ©=40'C to +85'C

2, #% construction
-1 % Oimensions
- FHBIRE &3,
Refer to attached drawing

3. &® Rating

-1 #8RE Rating : D.C. 5V 10mA (1mA MIN)
4, ERMBE Electrical characieristics
-4
[%em ' 55ndit|o€% Sng%iflcat?%ns
A B-TgnrEs A.BZﬁs@ﬁﬁ%&ﬂéb Hau
Qutput signal <fig, 1>08Y¢3,
format (BERIVw70EEEZT, )
2 Phase-different sianals
(SianalA. slgnalB)
Detalls shown In <flg. 1>.
(The broken [ine shows
detent position.) -
<Fig
: - 2 37
shart roteead] direction shonal i iRt .
A(A-CHZE) OFF =] | | [
A(Terminal A-C) oN N
%ﬂwj]‘rﬁl ot ' L
o B(B-CKIR) OFF =] .
B(Terminal B-C) oN ---L i
A(A-CBIR) OFF =7
A(Terminal A-C) ON |
ik : '
R B(B-CE?R) |OFFTTT
B(Terminal 8-C) ON : |

ALPS ELECTRIC CO., l.TD.

TITLE @EWI/] 4
ﬁ'*ﬁg ROTATIONAL ENCODER
'Q%; DOCUMENT NO. '
SYMB | DATE | APPD | CHKD | DSGD A2 o) L A 2 11-E302(1/4)

| | | | | | ! | "




(6 / )

CLASS No. TITLE BEKI1-9 Bike
ROTATIONAL ENCODER SPECIFICATION {(5%W01)
B % :
!fem C%nditioﬁ% Sng%ificat?ons
A-2lakE 1BER TEAZ 1410 R Z815/902/360°
Resolution Number of pulses in 360" rotation. 15 pulses/360°

for each phase

(27U%7 1N LR)
{2click fpulse)

F-H24w7o 78 [TRUREE<T 9. 2>4R0, QEMEI60° -5 0F (BRLATI S,

Switching Measurement shall be made under the condition &s follows.
characteris- | 1)shaft rotational speed : 360'-s”
tics 2)Test circuit. C<fig. 2>
<fig. 2> 0.C.5Y <g;g.3>
5ka bka
AT Biet 3, 5v_\ r
Termingl A Terminal B8
Y 1 1.5y -
H I731-48 eoee
g f/ f/ Encoder ON ¢ ¢
] 1 3
. t ]
- —o Cfﬁ;% 2
Terminal €
V4
(#8) I-FOFFEE BhEEA3 SVHLEDKEEES
I-FONKE RAEEH1. SVHTOKESSS, )
(note) Code-OFF area : The area which the voltage is 3.5V or more
code-ON area : The area which the voltage is 1.5V or less
OFp50575 I-KOOFF>ONRUON-OFF 0B0, §51.5V~3. 5VOdAEER (RF T3 (€6, € 3ms T
chattering Specified by the signal’s passage time from 3.5V to 1.5V

or from 1.5V to 3.5V of each switching position
(code OFF-0N or ON-0FF).

i/ (7 1-FONOBROL. SVALORREHRACL, Froo7L, . T kL0 [f, < 2ms

(N 927) 1msﬂt®1.5VHT®ON$%§E;66@&?6.iﬁ,ﬁﬁ/4xﬁzi.5va

Sliding noise OEENIMSHA/LE, HOBH 1L N7 3,

{Bounce) specified by the time of voltage change exceed 1.5Y

in code-ON area. :

When the bounce has code-ON time less than ims between
chatterings (t, or t,). the voltage change shall be
regarded as a part of chattering

¥hen the code-ON time befween 2 bounces is 1e§S than 1ms,
they are regarded as 1 linked bounce.

ER (T I-FOFFOBAOEERY T 37'5' VHETTTTTTTTTTTTTT

Sliding noise {The voltage change in code-OFF area. 5Y MIN
WD JEY(C)BFLART (ARUB)BOONGECRRLEREL (e o, 19 HT
425 contact The contact resistance measures between a 10 max.

resistance commgn{c) and terminals{A&B) which stables
ON contact condition
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CLASS NoO. TITLE BEHIVI-9° BRE
ROTATIONAL ENCODER SPECIFICATION (5W01)
H % # %
hiit o Cbnditions soebiticat fons

A-0 g% 360 -STOFAR (REHEEET, <fig. H>E80T
Phase- Measurement shall be mage under the condition which the |AT26mS
difference shaft is rotated in 360" -s™ (constant speed). In<fig. 4>

<fig. 4> AT
ABZ(A-CR) — OFF
Sional A B N
BES (B-CH) OFF
Signal B L ON
AT
RERR BHEAC 10 FARAR ORI TR A5 VIR RRkERY
Y TRLRLES, DRRRBUEECTRIBLET,
Note:Above specification (4-5) is changeable. When
operate by manual. Please check performance using
actual circuit and knob.

-6l G i . B¥-4%80. C. 250Vis 3. BF-4%BCTI00MON £
Insulation Measurement shall be made under the condition which a Between individual
resistance voltage of 250VD.C. is applied between individual terminals and bushing:

terminals and bushing, 100Ma MIN

A-TIHEE BT-%3AICA. C. 300VIARREG, A. C. 360V2HRANT 3, BE-7-7-888ENELCL,
Dielectric (Y-28Z1mA) Without damage to parts,
strength A voltage of 300VA.C. shall be apptied for 1min or a arcing or breakdown.

voltage of 360VA.C. shall be applied for 2s between
individual terminals and bushing. (Leak current:ima)

b, BEMANE Mechanical characteristics

4
LN Boditions sotbiticat fons
011 2EEAR 360° (I7FVR)
Totatl rofatio- 360° (Endless)
nal angle
N VERYIYY, 10+7mN-m
Detent forque
30y 7ERRUME 3087w 7
Number and 30 detents
position of (A7w 788 12°£3°)
detents. (Step angle:12°43")
0-A g T4E BTAROEED—K@EONOAE 148075, , RIORE BLUAN 9fKLCE,
Terminal A static load of 5N be applied to the tip of By, BEodfvRTETs,
strength terminats for tmin in any direction. ¥ithout damage or
gxcessive looseness of
terminals. Terminal
bend s permitted
ALPS ELECTRIC CO., LTD.
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Hold the bushing use front panet or light pipe.
Because this switch not has thread. tf den’t hold
the bushing, the switch mayde become intermittent
rough mounting after soldering by knob stopper foce

MOUNTING DETAIL

CLASS No. TITLE B&EFIvI-9 B2
ROTATIONAL ENCODER SPECIFICATION {SW01)
3| 2 §
bah Bnditiods 50§%ificatfhns
S TENERET HOBLAGL 150N, JFYAAR100NONE 1OBENZ S, HORE, ELVASOELC L,
Push-puyl| (ty bREKE) BREARRNGUCL,
strenagth of Push static load of 150N and pull static load of 100N Without damage or
shaft shall be applied to the shaft in the axial direction excessive play in shaft.
for 10s. NO excessive
(After installing) abnormal ity in
rotational feetfing.
T BitE&Y 30mmORER50mN - mOBTE- XY FEH75, W3k #h 9
shaft wobble QEHIOMMEELHVRAUEORNC &5, LUNEHE (BRENSOLE) 93, Bushing Wobble
Bending moment of 50mN-m to be applied to the length WT
shaft at 30mm from the mounting surface. (mm) (mmp-p 1ess)
{f the shaft length is less.than 30mm. the value shall 5 0. 8%L/30
be calculated as right formula. . 0.5xL/30
L:Measurement point from mounting surface. 10 0. 4%L/30
20 0.25xL/30
S ETY ISR 0. 4mmiF
shaft play in 0.4mm MAX.
axial direction
-8l H0BEAAN 7 |ARRE (HET 8. 4”7l
Rotation play |Measure with jig for rotational angle. 4° MAX.
at the click
position
5'9@ﬁqt®E§ Gﬁ@ﬁwxlwf$ﬁ§witéﬁmTavntwhﬂ(x4w¥$ﬁ®ﬁa P.C.H
Notice for RUBERRON" 4 b HEVRAE, BhEREGOBTLHY, BhEMRY SWI(TCH
mounting ERURUZ w FRREENRTRL LB UMY T,

FRONT PANEL
OR LIGHT PIPE

6. fZME Endurance characteristics.

?E £ % f.. &
jlem gonditions Specifications
O-llupozetie  [EHBRATYEER5009700R3T, 15, 000921 BEARERS. 7UnIhb7G
Rotational BU. {ERD5. 000TPEANTERI. (194201, 360 1%%) THRRRER AL 5%
life The shaft of encader shail be rotated to 15,000 cycles atiz(th, AMEELERT 5L,
a speed of 500cycles per hour with electrical load
after which measurements shall be made. Detent torque:Relative
However. an interim measurement shall be made to the oreviouslx
immediately after 5 000 cycles. . specified value. %
(t cycle: rotate 360 CCW rotate 360 Cw) Except above items,
specifications in
clause 4.1~7 and 5.1,
5.3 shall be satisfied
ALPS ELECTRIC CO., LTD.
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CLASS No.

T R _
Ty E-Xv9UR v FERE
PUSH MOMENTARY SWITCH SPECIFICATION

1. EBBE (Ehi&R)

Switch rating (Resistor [oad) 0.C.5V 10mA (5001A MIN)

2, SRMME Electrical characteristics

g 2 #
g8 conditions Soé%ificatﬁ%ns
e T D. C. 5VIMAZERTER THT T3, 100ma MAX
Contact Measured by the {mA 5V D.C. voltage drop method
resistance
c-2F 97 14474 (OFF-ON-OFF ) 1#THffd 5, 10msh¥
Chattering owitch is operated at the rate of 1 cycle 1s. Less than 10ms
The 1 cycle shall be OFF-ON-OFF
c-IBGEH B¥-#%, BI1AKD. C. 250VANT, i -8%, BIEET10OMQHL
Insulation Measurement shali be made under the condition which a getween individual
resistance voltage of 250VD.C. is applied between individual terminals and bushing, terminal:
terminals and bushing, terminal. 100Ma MIN.
c-AlHEE l¥-4%, BFACA. C. 300VIAERY, A. C. 360V 2BEMINT S, BE-7-7- g4wENsLCL,
Dielectric (Y-78%1mA) Without damage to parts.
strenath A voltage of 300VA.C. shall be applied for imin or a 8rcing or breakdown.
voltage of 360VA.C. shall be applied for 2s between
individuat terminals and bushing, terminal.
(Leak current:{mA)
i m-xfw?ﬁiﬁUﬁﬁaniﬁU%?.‘
Note: shaft is insulated from switch terminal.
3. BHEAKE Mechanical characteristics
H 4
I?em Cﬁnditioﬁ% Spg%ificatF%ns
3-Uz4yFER- 43 ERER(Push on)
Contact §.P.S.T. (Push on)
arrangement
3-2[ 21 v 7H08 0.5:0. 3mm
Switching
stroke
3-3[ 21w F A 6f§-5N
Syitch
gpration force

4. fA¥E  FEndurance characteristics.

2
e nditiods
‘1ﬂﬁ§ﬁﬁﬂ ERRACTHEER50080%2 720, 000EkEEHERS.
Operating [ifeJ@L, #MRd5. 000TTEHFEAS. BUE: LONYT

BB
Specifications
RUER:200mallF
08, NBEREERTACL.

The shaft of switch shall be 20,000 times at

a speed of 500times per hour with electrical |oad
after which measurements shall be made

However, an interim measurement shall be made
immediately after 5.000 times.

Push force: 10N MAX

Switch contact
resistance:200maMAX
Except above items.
specifications in
clause 2.2~4,and 3. 1~3
shatl be satisfied.

h. tOft Note

oL BRYIIRRYRY, £Y9-5510MMOBETALEBCY> HRY BHELCE, _
Mo sticky feel shall be observed when the knob on the shaft is pushed at 10mm off the center.

6. FEER Note

6-1 7wy1z4wFiEOIYI-91,

HARENeZ3ORECHAPRERANETL, 249 FBETRRZRIBNIHYEIOTIRET L,

Encoder equipped with & push-on switches are packaged or Stored with their shafts being
pushed-in, the switch part may be out of order and pay attention when you package or store them

ALPS ELECTRIC CO., LTD.
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CLASS No. TITLE BEPI -9 §RE
ROTATIONAL ENCODER SPECIFICATION (SW01), (SW02)

1. Ot@ 4% Endurance characteristics.

JH - i3 # %
ltem conditions Specifications
1-1|BE KBS E%8h£3° COEZMEDL1, 000+ 10BAKER, ®3, BE¥blK1. DEAREY D,
High The encoder shall be stored at a temperature of
temperature 85+3C for 1,000+10h in & thermostatic chamber.
shelf test And then the encoder shall be subjected to

standard atmospheric conditions for 1.5h
after which measurements shall be made.

1-2 gafrmsien . |EHREEENZERB5+3 COES#PRL. 000+ 10BANEL,
High F8, §Edlcl. DERRET .
temperature The rated load shall be applid.

energizing testfThe encoder shall be stored at a temperature of
85+3C for 1.000t10h in & thermostatic chamber.
And then the encoder shall be subjected to
standard atmospheri¢ conditions for 1.5h,

after which measurements shall be made.

LA KEHESR $E-40£3° COESEPRL, 000+ LOBARELRYELEAOARESERY
A
tomcerature | oREGEL. SRAUETS. RECHLE 30%HR0C

The encoder shall be stored at a temperature of |Detent or '
-40£3T for 1,000:10h in a thermostatic chamber. [g3fational toraue:

Then the encoder shatl be taken out of chamber previously specified
value. t30% MAX

shelf test

and its surlace moisture shall be removed. p -
And then the encoder shall be subjected to TomtRiERART L,
Standard atmOSDheriC COnditiOﬂS fOl’ 15hy 5[)3(:i]‘j(;ati0ns~

after which measurment shal!l be made

EBfd (63) 8 EHEEENAER-40£3 COEBEMPLL, 000+ 1OHARELRYLLEED
Low ARE5dHYEREEDR L. DHERKET 5,

femperature The rated load shall be apolied.

energizing test|The encoder shall be stored at a temperature of
-40+3C for 1,000+10h in a thermostatic chamber. —
Then the encoder shall be taken out of chamber
and its surlace moisture shatl be removed.

And then the encoder shall -be subjected to
standard atmospheric conditions for 1.5h

after which measurment shall be made.

1_

S

1-5| B REERERR EE60+2° C. §EQ0~05%NERFHESIK L, 000+ 108
High HE®, RYELEEOAASHFRYESERPRL. SHEAKELNTTS
temperature The encoder shall be stored at a temperature of
and humidity 60+2C with relative humidity of 90% to 95% for
shelf test for 1,000+10h in a thermostatic chamber.

Then the encoder shall be taken out of the
chamber and its surface moisture shall be removed
And then the encoder shall be subjected to
standard atmospheric conditions for 1.5h,

after which measurement shall be made

-6l BEEATHR TREFENZEEG0+2 C, §890~95%0E2FEDL1. 000+ 10K™
High KER, BULLEBOAR 252 MYESERhL 1. CBAREENTTS.
temperature The rated load shall be applied.
and humidity The encoder shall be stored at a temperature of

energizing test|60£2C with retative humidity of 90% to 95%

for 1,000+10h in a thermostatic chamber.

Then the encoder shall be taken out of the
chamber and its surface moisture shali{ be removed.
And then the encoder shall be subjected to
standard atmospheric conditions for 1.5h.

after which measurement shall be made

ALPS ELECTRIC CO., LTD.

APPD. CHKD. DSGD. TITLE
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Heat shock test

REEHTT D,

The encoeder shall be subjected to 1000 successive change
of temperature cyctes, each as shown in table below.
Then its surface moisture shall be removed. And then the
gncoder shatl be subjected to standard atmospheric
conditions for 1.5 hour. after which measurements shail

be made.

R 5E BA

Step Temperature Time

1 -40Q+37 30min

2 85t2¢ 30min

-8} lRE5E AR :10Hz~500HZ~10HZ
vibrati test Frequency range
R N 1 149, 1m/52(56)

The maximum acceletation

XY, ZEHEBHREA (F246R)

This motion shall be applied for a period

of 8h in each of 3 mutually perpendicular axes
(A total of 24h)

CLASS No. TITLE O&EFI I-%9 BfRE
ROTATIONAL ENCODER SPECIFICATION (SWO01), (SW02)
] % # i #
| tem Cconditions Specifications
1-7) AE G TRERVEREYA 204851000815, 2E0ARNA5FRYERERDI 1. DER

APERA LAY ]
NMBRECHLEI0OBMADCL
Detent or

rotational torgque:
Relative to the
previously specified
value. £30% MAX
VHERERETHCL.
Shall be meet initial
specitications.

1-9

74 ANER
whisker test

£1 conditiont

EEEETI000BANET S,

The encoder shall be subjected to standard
atmospheric conditions for 3000h.

2 condition?

2%6HT. §EBS¥RHOESHT2000 1OBRMEREYEL
EEEEC1. bBARETS

The encoder shall be stored at a temperature of
85T with relative humidity of 85% for

for 2,000£10h in a thermostatic chamber.

And then the encoder shall be subjected to
standard atmospheric conditions for 1.5h,
after which measurement shall be made.

%3 condition3

TARFLEEEY /7L 58E1000@55.

The encoder shall be subjected to 1000 successive change
of temperature cycles. each as shown in table below

R 3 KR
Step Temperature Time
1 -40+3°C 3ogmin
2 85127 30min

BFLEOVA XN,
RIEERRO L/ 2535,
Freld, RZ50UMELT.,

The whisker on the
terminal is less than
172 at minimum
electrode intervals

or length 50um or less,

1-10

HEAR
(BHET)
Free falling

NS .
100CmOFenHI77)-hECEMETEHS,

The encoder is naturally dropped from the height of 100cm
on the concrete

&t 3EX6 56

condition:3 times X 6 direction

FLULE, RESHEC,
NNEBEARTSCE,
BEL, BIHOFHERC,

Must be or exceed the
initial specifications,
and get no excessive
deformatien or damage
Except the deformation
of termingls.

ALPS ELECTRIC CO., LTD.
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CLASS No. TITLE BEFTI -9 gRe
ROTATIONAL ENCODER SPECIFICATION (SWO01), (SW02)
RE & f # g
| tem conditions Specifications
_ = 5lyRYHE
CufRIEE BT %t renant
strength ﬁ%@%!é‘&ibiﬂﬁﬁktwﬂﬁﬁb émmwﬁsmmumr
fR2. ONOAERZ 10 1BEREY
The trial offer is maxntained S0 that the drawing out axis
of the terminal may become vertical, The power of gradually
2.5N is added so as not to add the impact. and the power
is maintained for 10t1s
P i
Bending test
B703TEVRIEER5H &R REL, BFEREL. 25NDS6YEIYTH, (SW01). (Sw02)
5590 %%, zO00MECRY., BAG2~3HATHLV. ChE 18T, IBARERRL, RERUBHEL
REHKERRURS TI0" thif, BUxXOHBRRY. BEHEL E
After the trial is maintained 5o that the drawing out axis |8U. EFOIVIR (.
0f the terminal may becom vertical. the harpoon {.25N is hung [Meet an initial .
on_the point of the terminal, and the main body is bent by |standard, and do not find
90°, it retums it to former position. abnormality in extemals
The operation makes this do in 2-3 seconds once. and the structure
next, 90° in the same speed as the opposite direction is [The transformation of
bent, and returns it to former position again. the terminal is excluded
P
Twist test
B3590° FYBFTBRFL, A4/ v FABE58@T360° Bie ¢35,
RE@&hm& 1ty hEL, 2BF%5,
The terminal is bent to 90 degrees it fixes. and the
encoder body is rotated by 360 degrees every five seconds
360 degrees are made to be rotated by one round trip
1 time. and it dose 2 times.
1-12| AREAHB BEET. H,52%1000M, B40£2° C. SEB0%RHOKDE (5w01)
Gas60US 2408 H1ES b, ) B {7 WERRE02 N
corrosion The encoder shall be stored at a H,s density of 10ppm. Sliding nojse:
test with temperature of 40+2 C.relative humidity of 80% RH Fxlgea?rséggs
for 240 hours in a thermostatic chamber without load. (SQ(JE)
BRREN BB REO2ENT
contact resistance:
twice or less
initial spec.
ALPS ELECTRIC CO., LTD.
APPD. CHKD. DSGD. TITLE
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CLASS No. TITLE

1. BhERHE Resistance to soldering heat

TR0 BhieREEE" CTREROTY. BROKLIL, BRRERORLCL,

At the specified by the soldering conditions below
There shall be no deformation or cracks.in molded part.
No excessive abnormality in rotational feeling

RhE#HE% Soldering conditions
FRhEDRAE Manual soldering

28350° CHT, KE3HHA _
Bit temperature of sofdering iron :350°C or less
Apptication time of soldering iron : within 3s.

Fou7RhiE0BA Dip soldering

BRER U1 GHERERER
Printed wiring board: Both-sided copper clad taminate board with thickness of 1. 6mm.

g?w7x (HEO. B2WLD77y2RERVEAR 7774 - TRABAZ R, BRREO3A02.
ux:

-Specific gravity: 0.82 or more
Flux shall be applied to the board using a bubble foaming type fluxer.
-The board shall be soaked in the flux bubble only to the 2/3 of its thickness

7UE-b  CRREEEE110° CHT. BESOBARN
Preneating:

-Surface temperature of board: 110°C or less.
‘Preheating time: within 50 sec

Fh "BE260+5 C,BEB+1H
Soldering:
-S0lder temperature: 26045°'C.
-Immersion time: Within 8¢1s

REDIR%1EELB2EEAT S,
Apply the above soldering process for 1 or 2 times.

ALPS ELECTRIC CO., LTD.
APPD. CHKD. 0S6D. TITLE
M-ENG2 [M-ENG2 |M-ENG2
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l (14, )
AR WIHE BB (£} (SW01) ENCODER
WHE 70 z294 SW02) PUSH ON Sw
NOTES ggRE%NBA¥é£EEEALA 6!?§UQLLOY DIE CASTING
- ALUM Z7AMNT 9EBC,
WITHOUT SHAFT FREE PLAY REOMEREE T3,
IN THRUST DIRECTION. THE POSITION OF
SwWhig TRADE MARK 1S
LERAE 3.5 20.3+0.3 STROKE  OPTIONAL.
MOUNTING 0.5+0. 3 13. 1
o SURFACE ; ( g :
V-;p ? 4 \ . b 15 ) 11 7
o \ _)I__l_ei__ J 7 as| =
= (s¥02) 7.3 e 1 1o E
+ .| w = 0
o J1 11 | S <t : ol
7 = ©
~ (1 ' ke
1 - sHEED) B+
© ™ ' o ©
o = - 5 e 5
-+ -+ o - i )
o~ - Vo1 0.5x45° CHAM T
~ o \RO. 5 .
. 5 1.5 0.5x45° CHAM 9.2
3.6 o7
@@E [N =
BEELEECTa,
COLOR:BLACK he SHAFT ANGLE 1S
RARTEE §82:0. 1 OPTIONAL.
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