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[Total resistance]
With the shaft (lever) placed at the termination of termina 1
or 3, total resistance shall be determined by measuring the
resistance between the resistor terminals 1 and 3 unless
otherwise specified

[Rated power]

Rated power shall be the maximum value of electric power
that can be applied continuoudly to the whole area of aresistor
(between terminals 1 and 3) at the rated ambient temperature.
Therated ambient temperature of a carbon film resistor shall
be 50°C. The maximum power at an ambient temperature of
50 to 70°C shall be obtained by multiplying the rated power
by the rated power radio determined from the derating curve
shown below.
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CaLT [Rated voltage]
sl CRSy J$E¢JF{T§& HIN ST e (1, FeRfoge Rated voltage is associated with the rated power and shall be

C PG I (0 TR, 1S I PR A
Hxo

determined by the following equation. When theresulting
rated voltage exceeds the maximum operating voltage of a
specific resistor, the maximum operating voltage shall be
taken astherated voltage.

E=J/P-R
E: Q‘__'ifﬁ F‘_T’Ejt (V) rated voltage(V)
p: J\Ljﬁ F‘_T’Ejt (W) rared power(W)
R: 272 P (@)
total nominal resistance(Q)
£ Tap resistance
Citp ] [Tap I |
BRI LR (ST LA 3) J;i[; il - Determined by measuring the resistance between atap
T I terminal and a specified terminal (terminal 1 or terminal 3).
[ﬁﬁﬁ%@] [R_eﬂdual Resistance] o |
S CHBRIET ) RO e L PR, BRI 1A12 With the shaft (lever) placed at the termination of termina 1,
) [ T R : .
the resistance shall be measured between theterminals 1 and

RIS - SF, S GRS B 35
PORSEE, RIS LAIS VR PR BEA (Fop)
I (BRI ), W EH p=ts 5 2 Yl EE i

2. Next, with the shaft (lever) placed at the end of termina 3,
the resistance shall be measured between the terminals 2 and
3. If there are tap terminal's, the shaft (lever) shall be turned
(moved) and the resulting minimum resi stance between the
tap terminal and thetermina 2 shall be measured.
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[ Maximum Attenuation Level )
With the shaft placed at the termination of terminal 1,
maximum attenuation level shall be determined by measuring
the voltage applied between the terminals 1 And 2,and
calculating theratio to the voltage applied between the
terminals 1and 3.
Unless otherwise specified, the value obtained shall be used
in place of the residual resistance of arotary potentiometer for
volume control

[ Insertion Loss)
With the shaft placed at the termination of terminal 3,
insertion loss shall be determined by measuring the voltage
applied between theterminals 1 and 2 and cal culating the ratio
to the voltage applied between the terminals 1and 3, Unless
otherwise specified, the value obtained shall be used in place
of arotary potentiometer for volume control.

[ Sliding Noise]
Measured by connecting the resistor to an amplifier having
frequency characterigtics specified in JS C 6443, Applying
DC voltage of 20V between the terminals 1 and 3(if rated
voltage is 20V or less, this voltage shall be applied) and by
rotating (moving) the shaft (lever) at a speed of about 30
cycles per minute.

[ Voltage Withstand )
Determined by applying AC voltage to the specified locations
for one minute and checking for any are, burning, dielectric
breakdown and other abnormalities Respective terminals may
be. tested together . The locations described bel ow shall be
tested unless otherwise Specified. However, if the section
concerned is so constructed asto conduct, that particular part
shall not be Tested.

[ Insulation Resistance]
Measured with amegger by applying specified voltage to
the specified locations the | ocations bel ow shall be tested
unless otherwise specified . However, if the section concerned
is so constructed as to conduct, that particular part shall not by
tested.

[ Measuring L ocations For Withstand Voltage and
Insulation Resistance)
® Between terminal and shaft (lever)
() Between terminal and metal cover (frame)
() Between terminal connected to separate resistor
e ement and terminal connected to another resistor element
(of multi-ganged-unit)
® Between switch terminal and shaft
@® Between switch terminal and resistance terminal
@® Between switch termina and metal cover
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[GangError)
With the shaft (lever) placed in the specified position, gang
shell be determined by applying test voltage of 2 to 15v
(sine-wave
RMS value) between theterminals 1 and 3 at 1,000£200Hz
and measuring the voltage between theresistor termina 2and
the specified terminal (terminal 1or 3) and then by using the
following equation.
If there are no questions on determination, DC voltage may be
applied for thistest.

7 i ~20l0q.Y-
FECE flf Gang error 20log,;

SRR VI (EEELERUEG BRS 1A 2 i
(?tﬁ‘é’tﬁ%ﬁ% C.E,;ifi DI, fﬁﬁ 2713 IV ilf

FHHEY )

V2: EL‘(%I‘} ’/} ﬂij&?jfj: %Eﬁfﬁg 1 ﬁl 2 F'EHEIU”F%’E:t

(?tﬁ‘é’tﬁ%ﬁ% C.E,;ifi D I, fﬁﬁ 2713 1V [flf

EHEY )
E IR A T LV ] CRRIERUAES C Ry,
PRAIER= 3 /[ "rE"ﬁ'}’j AETEFHIE [ 1/10 sl

HEEE -

Where V1: Voltage between thereference resistor terminals 1
and 2 (voltage between the terminals 1and 3 if theresistance
tapersare C,E and reverse D)

V2: Voltage between the non-reference resistor
terminals 1 and 2 (voltage between the terminals 1and 3 if the
resistance tapersare C, E and reverse D)

If thereis atap terminal, measurement shall be made by
Connecting afixed resistor whose resistance is equivalent To
1/ 10 of the nomind total resistance between the tap Terminal
and theterminal 1 (if the resistance taper is C, Make
connection between the tap terminal and the terminal 3).

Reference resistor step 4

Reference resistor

GILEETSED
FEEI I, T BRI O LASY 1R, B R
AT, BT -

Reference resistor step 2

4 Reference resistor
1 L L
1 1
ol i3
R
Ternqinal 1 'Iferminal 3

[ Contact Resistance of Switch)
Unless otherwise specified, contact resistance of switch shall
be determined by measuring drop voltage when 5v DC, 1A is
applied between contacts and the contacts are closed.
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M echanical Perfor mance----

[ Total Rotational Angle (Travel)]
Determined by measuring therotational angle (travel) when
the shaft (lever) isturned (moved) from the termination
position of terminal 1 to termination position of terminal 3.

[ Rotational Torque (Operating Force) ]
Determined by measuring the torque (operating force)
necessary to turn (move) the shaft (lever) .Unless otherwise
specified , measurement shall be made at an ambient
temperature of 5 to 35°C ,and the shaft rotational speed shall
be 60" per second and the lever moving speed 20mm per
second.

[ Starting Torque (Starting Force) ]
Determined by measuring a torque ( operating force)
necessary to turn( move )the shaft (lever)for the first time after
allowing the test piece to stand for along period of tine.
Unless otherwise specified, measurement shall by made at an
ambient temperature of 5to 35°C , and the shaft rotational
speed shall be 60°per second and the lever moving speed
20mm per second.
Remarks : To be specified only when required in particular

[ Shaft Wobble)
Determined by measuring the amount of deflection at a
position of 30mm from the reference surface with a bending
moment of 0.IN.m(50m N .m for insulated shaft) applied
perpendicularly to the shaft from 180° different directions at a
point within 3mm from the place where a smooth cylindrical
surface of the shaft ceasesto exist . However , if the length of
the shaft isless than 30mm, proportional calculation shall be
used.

[ Allowable Operating Torque for Shaft (Lever)]
With the shaft (lever) placed at the termination of terminal 1,
a specified torsional moment (force) shall by applied in that
direction for 10 seconds. Next, the shaft (lever) shall be
placed at the termination of terminal 3 and a specified
torsional moment (force) shall be applied similarly , to check
the control part and other related sections for any deformation
or breakage.

[ Push-pull Strength (L ever Push-pull Strength)]
A specified force shall be applied in the axial direction of the
shaft (lever) for 10 seconds to check the control part and other
sections for any deformation or breakage and for operating
condition.
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[Rotational Life (Sliding Life)]
The shaft (level) shall beturned at a speed of 600 cycles per
hour (counting 1 reciprocating motion as 1 cycle) and
5,000~8,000 cycles a day over 90% of the effective rotationa
angle (total travel).
Unless otherwise specified, the following requirements shall
be met after the test is compl eted:
Variation in total resistance:  +15%
Sider noise: lessthan 150mv
[Heat Resistance (Carbon-film Resistor Only)]
After dlowing theresistor to stand in atest chamber of
70+3°C for 240+8 hours, it shall be taken out of the test
chamber and allowed to stand for 1 hour and 30 minutes, then
the total resistance shall be measured and a variation in total
resistance and its mechanical performance shall be examined.
Unless otherwise specified, the variation in total resistancein
reference to the value given before the test shall be within
+°3 % and theresistor shall remain mechanically operative.

[ Resistance Temper ature Char acteristics
(Applicable to Carbon-based Films)]
Thetotal resistance shal be measured immediately after
alowing theresistor in atest chamber of 70£30°C for 5

Elm;!i’rﬁ'r it hours without load.
Unless otherwise specified, the variation in total resistancein
reference to the value given before the test shall bein
accordance with the following table
iﬂ@ﬁ'l‘:k o _
Temperature characteristics Unit:%
LA [ 1 BIJ 9t
SH 2 T Taper B Other than
Normal total resistance B
0Kg Jj* lKemax. | o e
10KQ and over to 1M incl. +§5 +§’0
Over 1MQ +§0 +§5
[PRF3%4 E1 i (YRS AR [Moisture Resistance Under L oad (Carbon-Film
R *(F%ifiﬁ (VB TEEE RO N R [~ Resistor Only)]
l[ﬁ{%ﬁfbﬁ’ﬁﬂ IRV 40"‘2C I 90%-95% VM M Rated DC voltage (maximum operating temperature if any)

GRS IR T e A rF%4350+10

TR 5 BB R = - [HE S BE T F A B P
fiﬁ% TR B R ’5’“9%%%‘)”3@?5@

BQJIE‘ B P L
mﬁl s #+20%J/ TR

[F‘L"’F‘/I

L

O SRR
P%f, fifi -] % 150mV e

shall be applied in athermohydrostatic chamber of 40+2°C
and 90~95% for 1 hour and 30 minutes and then shall be cut
off for 30 minutes. After repeating this cycle for 350110
hours, the specimen shall be alowed to stand in aroom of
normal temperature and humidity for more than 5 hours
without load, then the total resistance, insulation resistance
and dider noise shall be measured.

Unless otherwise specified, the variation in total resistancein
reference to the value given before the test shall be within

=+ 20% and the slider noise shall be less than 150mV.
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Common for all products---

[General]

1:The products being introduced in this catal og have been
designed and manufactured for automotive electronic devices.
In case this products are used for more sophisticated

equi pment requiring higher safety and reliability, please make
verification of conformity or check on usfor the details.
2:Although we are exerting our best efforts to maintain the
quality of these products, we cannot guarantee that they will
never cause short circuiting and open circuitry. Therefore,
when designing an equipment or device with which the
priority is given to the safety, you will please carefully study
the influences to the whol e equipment of a single function
failure of a switch in advance to make out afail-safe design
providing necessary protective circuits.

3: If you intend to change the way of our products being used
on your module, please let us know.

[Soldering and assemble to PC board process]

1: Note that if the load is applied to the terminal s during
soldering, they might suffer deformation and defectsin
electrical performance.

2: Always handle the terminal s paying attention not to apply
excessive stress and design appropriate soldering conditions.

3: Verify soldering conditions under actual mass production
conditions.

4: If you use a through-hole PC board or a PC board with
smaller thickness than recommended, please previoudy check
the soldering conditions adequately, because there islarger
heat stress.

5: If you use a PC board with smaller thickness than
recommended, please pay enough attention to rising of
products when mounted

6: Solder the switches with detent at the detent position.
Soldering switches fixed at the center of the detent may
deform the detent mechanisms.

7: Before soldering switches with [ocking mechanism, release
the locks. If they are soldered without releasing the locks, the
soldering heat may deform the locking mechanism.

8: When soldering twice, wait until the first soldered portion
cools to normal temperature. Continuous heating will deform
the external portions, loosen or dislodge terminal's, or may
deteriorate their electrical characteristics.

9: Use of water-soluble soldering flux or organic acid flux
shall be avoided because it may cause corrosion or damage of
the products.
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Solder

N

10: Take most care not to let flux foam penetrate the products
when you perform auto-dip soldering, which may sometimes
produce too much foam. Take special care when you have
LED or grounder terminals.

11: Flux from around and above the PC board should not
adhereto the switches.

12: Avoid employing wiring designs and soldering methods
wherewith molten solder flows over the upper surface of PC
board asillustrated in the schematic drawing since it can
cause occurrences of imperfect contacts.

Terminal

Solder
L3 ik ORISR Y AT R
ﬁ::' =5 IFEjur[u

[ 7]
(R e
[;:ﬁﬁl%‘gﬂ

L R PO RIS
HE

EIETY
1: Pdﬁ“&ﬁﬂi'%ﬁf U;r“ £ I R FJZI?L
B AL o B (R R ui* U= RURAVF 14 -

BN [Iﬁif?ilﬁj“ P ﬁ ﬂj O S0 R
ﬁpﬁﬁl RVE Yt Ifgrs“ PR ) lﬁﬁ&}%»ﬂ%ﬁ NN
B R | o5 A

(1) %%ﬁawﬁiwﬁﬁ&% PRLEE AV TR
PHL Y

()« [T U g RO T
Eﬁfﬁ% °

AR~ WIRT - B  GAY ~ INESETR] - BRI %IEI il
WFE?{}?*‘L PRI TR “rs“@ifﬁrgm, S ug [53

* R R SR M&“iﬁ‘lﬁﬂj’r—ﬁt‘@ﬁﬁ'
ﬂl’ﬂij S ERCHER R [ﬂtnrﬁ ,igmfé,}g I %
TR TR B AL

\
PC board
13: When the board on which the products are mounted hasto
be put in the oven so asto harden adhesive for other pats,
please consult us.

[Washing process]
1 : Do not try to clean the products with a solvent or the like.

[M echanism design]

1 : The dimensions of ahole and pattern for mounting a PC
board shall refer to the recommended dimensions in the
engineering drawings. :

[Using environment]

1 : Since the products do not have sealed structure, it may
have contact failure caused by the dust from outside up to the
environment. When you use the products, precaution must be
taken againgt the dust.

2 : If you use the productsin one of the following
environmental conditions, progress of sulfuratio and
oxidization on the contact part will be accelerated, which may
cause contact failure. Therefore, be careful about the
supposed environment.

(1) : Around asulfurate hot spring where sulfide gasis
generated. And in case this product is always used in a place
where exhaugt gas from automobiles exist.

(2) : Follow thedirectionsif you have parsmaterials
described bel ow within the module where the switch is
installed.

*: For parts, rubber materials, adhesive agents, plywood,
packing materials and lubricant used for the mechanical part
of the device, do not use those ones that may generate gas of
sulfurization or oxidization.

*: When you use silicon rubber, grease, adhesive agents and
oil, usethose that will not generate low molecular siloxane
gas. The low molecular siloxane gas may form silicon dioxide
coat on the contact part, resulting in the contact failure.
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(3): When you apply chemical agents such as coating
agentsto the products, please let us know beforehand.

[Storage method]

1: If you don’t use the productsimmediately, store it as
delivered in the following environment: with neither direct
sunshine nor corrosive gas and in normal temperatures.
However, it isrecommended that you should use it as soon as
possibl e before six mouths pass.

2: After you break the seal, you should put theremaining in a
plastic bag to separate it from the outside and storeit in the
same environment mentioned above. You should useit up as
soon as possible.

3: Do not stack too many goods for strafe.

[Comment for all Switches)]

1: The products being introduced in this catalog are designed
and manufactured assuming that it isto be used with the
resistance for direct current. If you use other kinds of
resistance (inductive (L) or capacitive (C)), please let us know
beforehand.

2: Unless otherwise specified, contact may become ungable if
the product is used with avoltage of 1V DC or lower, or a
current of 101 A or lower. When you use the product for such
application, please let us know beforehand.

3: Use careto protect smal and thin switches from external
forcesin the SET mounting process.

4: The switch will be break if you apply a greater stress than
that specified. Take great care not to let the switch be subject
to greater stressthan specified.

[Slide Switches]

1: Use the forced travel as close to the position of the total
travel aspossible.

2: Insert these switches to the specified mounting surface and
mount them horizontaly. If not mounted horizontally, these
switches will malfunction.

3: It isadvisable not to use the operating point away from the
center line of the lever as shown. Thelonger the dimension
“B” becomes, the turning touch is influenced unfavorably and
we recommend you to conduct atest under actual operation
conditions.

/
\ Panel

Knob

Our Product
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[Rotary Switches]

1: Tighten the mounting screws by applying the specified
torque. Tightening with larger torque than the specified one
will result in malfunction or breakage of screws.

2: Insert these switches to the specified mounting surface and
mount them horizontaly. If not mounted horizontally, these
switches will malfunction.

[Push Switches]
1: Use the forced travel as close to the position of the total
travel aspossible.

2: Insert these switches to the specified mounting surface and
mount them horizontaly. If not mounted horizontally, these
switches will malfunction.

[Detector Switches]
1: Use the forced travel as close to the position of the total
travel aspossible.

2: If the PC board iswarped, its characteristics may change.
Carefully design and lay out the patterns.

3: Note that these switches cannot be continuoudy used for a
long time near the upper limit and the lower limit of the
operating temperature range. The working conditions shall
satisfy therange of each environmental test specified in the
specification.

4: In case of continuous operation near the upper limit and the
lower limit of the operating temperature, check if the
specification of each model satisfies this operation.

5: Use these switches at the travel position sufficiently away
from the gart position when they are set to ON.

6: Note that the switch-returning force cannot be used asthe
mechanism driving force of any set.

7: Be careful not to apply transverse force to the operating
part while piling up PC board in the process and during
transportation.

8: Set circuits (soft setting) so that any SET does not
malfunction due to bounce and chattering specified for each
model of these switches.
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1: Use careto protect small and thin switches from externa
forcesin the SET mounting process.

2: Tighten the mounting screws by applying the specified
torque. Tightening with large torque than the specified one
will result in malfunction or breakage of screws.

3: Use of the switches with voltage below 1V DC or current
below 10 » A may make contacts unstable. When using these
switches in thisway, consult with us beforehand.

4: This product is designed and manufactured assuming that it
isto be used with theresistance for direct current. If you use
other kinds of resistance [inductive (L) or capacitive (C)],
consult with us beforehand.

5: The switch will be break if you apply a greater stress than
that specified. Take great care not to let the switch be subject
to greater stress than specified.

6: Insert these switches to the specified mounting surface and
mount them horizontaly. If not mounted horizontally, these
switches will malfunction.

7: Avoid using these switchesin a dusty environment. Dust
entering through the openings will result in imperfect contact
or malfunction. Take thisinto account for set design.

8: [Looseness of the Shaft]

When long shafts are being employed, the looseness
(deviation) tendsto grow in proportion to the shaft length.
Checking shaft looseness under actual operationa conditions
is recommended.

9: [Dew Condensation]

Do not use this product where dew or water drops might
occur on the pattern surface of the encoder, etc. Insulation
deterioration or shorting may occur.

10 : [Use of Chemicald]

Since synthetic resins such as polycarbonate are being used as
the material for the insulated type shafts, avoid using this
product under gassy environments containing such chemicals
as ammonia, amines, alkaline water solutions, aromatic
hydrocarbons, ketones, esters and ha ogenated hydrocarbons,
especially under intensive gas environments

11 : [Operation at Low Temperature]

When these products are expected to be used under low
temperature environments such as applications for easier and
more smooth rotary movements. When placing orders,
indicate whether the low temperature specification is
necessary or not
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Example of filter circuit:

2 : [Handing of Products with Switches]
Avoid packaging or storing encoders with push-on switches
with their shafts push-in. Be careful not to damage the switch
portion.

13 : [Pulse count process]

With respect to pulse count design of encoders, operationa
speed, sampling time, and masking time, etc. should be taken
into consideration. Be sure to confirm these factors before
using the encoder. For your pulse count design, consider
adding C/R filers on your circuit as shown below.
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[Recommended Circuit Configuration]

When using variableresistors, it is recommended that you

use them as voltage adjusting means, as shown in Fig. A If the
variableresistor is used as a current adjusting meansasin Fig.
B, it may be influenced by the contact resistance between the
resistor body and the dide, depending on the set circuit .
Conducting atest under actual operating conditionsis highly
recommended.

[Terminal Connectionsg]

In applications where adirect current is allowed to flow
through the potentiometer’s diding arm, there could be a
problem of anodic oxidation due to an unusua increasein
resistance value. In this case, it isrecommended that you
connect the negative line to the resistance element and the
positive lineto the diding arm.
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[Direct Current]

When direct current is flown through this part, terminal to
terminal insulation may deteriorate depending on the use
environment. Thisis dueto a migration phenomenon. Contact
usif you are planning to use this part under direct current.

[Reside Resistance]

Although €eectric poles of resistors are generally formed by
dliver printing, we provide carbon coating over the silver
polesto enhance rdiability againg sulfurization. Contact usif
you wish to usethe part in alow residual resistance state.

[Dew Condensation]

Avoid using the potentiometer where dew to water drops
might occur on the surface of the resistor, etc. Deterioration of
insulation or shouting may occur.

[Use of Chemicals]

Since synthetic resins such as polycarbonate are being used as
the material for theinsulated type shafts, avoid using this part
under gassy environments of such chemicalsasammonia,
amines, alkalic water solutions, aromatic hydrocarbons,
ketones, esters and halogenated hydrocarbons, especially,
under their intensive gas environments.
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[L ooseness of the Shaft]
When lengthy shaft lengths are being employed, the ooseness
(deviation) tendsto grow in proportion to the shaft length.
Conducting atest under actual operating conditionsis
recommended.

[Chassis Mounting]

In case you are using this part fastening to the chassisusing a
nut, excessive tightening may deteriorate therotary contact
performance, or strip the threads. Exercise care when
tightening the nut

[Handing of Variable Resistors Equipped with
Switches)

Avoid packaging or storing encoders with push-on switches
with their shafts pushed-in. Be careful not to damage the
switch portion.

[Lever Length]
Design the height from the surface of the board up to the top
of the knob as short as possible. The longer mounting height
will result in worsening of the diding fed. Verify the
performance under actual operationa conditions.

[Driving Lever]

It is advisable not to use the operating point away from the
center line of the lever as shown., thelonger the dimension
“B” becomes, the turning touch is influenced unfavorably and
we recommend you to conduct atest under actual operation
conditions.
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[Chassis Mounting]
Avoid using screws longer than specified. They might cause a
shorter travel and the damage in the potentiomete
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[ Connection I mpedance]
Since this sensor has been designed on a presumption of
connecting its output terminal s direct to the A/D port of the
microcomputer, the internal contact resistance of the sensor is
being set to higher level. Conseguently, with a circuit where
the outputs are being received through aresistor asin the case
exemplified in the drawing given below, set to eliminate the
influence of the contact resisance (R2)to 1Mohms or more to
eliminate the influence of the contact resistance (R1) of the
sensor.

[Noiseissue]

While datais being received from the sensor, output signal
may be disturbed due to some externa noise etc. To minimize
this gtuation, the following way of measurement is
recommended:

E.g.) Data should be acquired severa times and averaged.
Also, datawhich is supposed to be acquired erroneously
should be ignored measured again. Repeat this geps.

[Soldering]

When soldering the terminals, employ single-surface PC
board or flexible board.

Lead, connector etc
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1 Single-surface PC board
V \ (Including flexble board)

If double-face boards or leads are soldered directly, heat and
soldering strain may loosen the joints between the resistor and
the terminals resulting in ungtable outputs. (Thisincludes the
cases of using flexible boards.)

[Condensation]

Avoid using the sensor under the conditions where
condensation might occur or water drops might adhereto the
resistor surface of the sensor. Insulation deterioration or
shorting may occur.
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[ﬂgﬂﬁ’ﬂﬁ*@fﬁ [Rotation Stopper]

(D i%iﬁ“ﬂ;{ﬁgﬁg ;i[:;%iﬁ ﬁﬁ@'ﬁag@gufﬁlljﬁi ﬁ, (1) : Variable resistors of the type without rotation stopper.
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HOE LI ;;; dj 9 ‘;H 147 B - IR 1C FE zi‘FF[ When the shaft is turned beyond the effective turning angle,

ilE[F [t ’F‘ U'F EHJE %T’E‘qﬂ 'Wé‘%]i F& the circuit between the two terminals will come open. If the
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;&‘F" Al Ni IC or other devices are feared to be damaged by this open
- 3 circuitry, provide a protective circuit or a Smilar means.
2 iéﬁﬁ“ﬂ;{@k L @;ﬂﬂ ﬁ'@'?&ﬁ‘“ U?F'IHE (2) : Variableresistors of the type with the rotation stopper.

[ Hé‘ ESJ: igﬁﬂ?‘ﬁgﬁ?‘ ﬁbrg‘iﬁ# ’ FJIIF*;E' ?ﬂr Z= 3#& When the shaft isturned by a force exceeding the
@w ’ ﬁjﬁl ’F’?’ﬂ‘ ﬁjﬂ I specifications, the rotation stopper may break. When this
occurs, the dide piece may be deformed or some functional
failures caused by frictions may occur.
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