{2) Measuring methad BI3EAE : | KWHz small-current contact resistance meter
or voltage drop method at SVDC 10mA.
I Hz A B TR AR, RIEDCSY 1I0mARERT
&
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BACKGROUND
1. General —MREIR
1.1 Application TAEGE  This specification is applied to TACT switches which have no keytop.
ZOBRBREL 3T ELOMRAFIONT BRTS.
1.2 Operating temperature range { FRIREE BRHE - —40 ~ 490 °C (normal humiditynormal afr pressure 8- EE)
1.3 Storage temperature range REFBETE: —40 ~ +90 °C (normal humidity,normal air pressure R - ¥E)
1.4 Test conditions IAERLEAE Unless otherwise specified, the atmospheric conditions for making measurements and tests are as follows.
SR CAERHIREAEORY L TOEEREDLETITS.
Normal temperature "ﬁ." B (Temperature JBFE 5~357C)
Normal humidity #  B: (Relative humidity [EE 25-~85%)
Neormal air pressure w IE: (Air pressure ST B6~106kPa)
If any doubt arise from judgement, tests shall be conducted at the following conditions.
=1L, WRICEEZELERSH U TORERETTI,
Ambient temperature R [E: 20+2°C
Relative humidity BrEE: 60~700%
Air pressure A [E: 86~106kPa
2. Appearance, style and dimensions 4188, F24K, ~Ti%
2.1 Appearance ¥hif There shall be no defects that affect the serviceability of the product
HE EHRRRMA B TIHEGHRL,
2.2 Style and dimensions T2, <HiE Refer to the assembly drawings. M SHEIZ&D,
3. Type of actuating BIfFREIL Tactile feedback BITFA— N T4~y
4. Contact arrangement [EEEAza _1 poles_1 throws 1 @ 1 R
{Detafls of contact arrangement are given in the assembly drawings EROHATRARIZED)
5. Ratings 4%
5.1 Maximum ratings B K2 _12 Vv DC _50 mA
5.2 Minimum ratings M/INEHE 1 VvDC _10pA
6. Electrical specification & EIMLAY
Items H B Test conditions 5 B & # Criteria 3 & & #E
6.1 Contact resistance Applying a below static load to the center of the stem, measurements shall be 100 mQ Max.
EMER made.
AYyFRERSRICTEOBRGEEZMR, AET 2.
{1) Depression WEHL: 196N

6.2 | Insulation
resistance

R ER

Measurements shall be made following the test set forth below:

TEREWHTHEBREToLE AET 5.

(1) Test voltage ERINEE: _100 ¥ DC for | min. 100 M Min.

(2) Applied position ER N3P : Between all terminals. And if there is a metal
frame, between terminals znd ground{frame)

T, EBRIL—LANSHSREE, ETFE

(3) Applied position  EINEYRET:Between all terminals. And if there is a metal
frame, between terminals and ground(frame)
TN, £EBIL—LMNBLEEH. ETFL
SR — AL

ol W N |
6.3 Voltage proof Measurements shall be made following the test set forth below: There shafl be no brealidown.
it 8 E TFTREFTHEET R ART S, BRBEOLEN L,
(1) Test voltage HINBE: 250 V AC (50~60Hz)
(2) Duration BN :1 min

psaD. A(w\. |2 200b

7. Cnedina

CHKD. MW LY
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kems H B Test conditions OB EH Criteria % 3 # #
64 | Bounce Lightly striking the center of the stem at a rate encountered in normal use ON bounce : 5 ms Max.
Aty M 3 (3 to 4 operations per 5 )bounce shall be tested at "ON” and "QOFF". OFF bounce: S ms Max.
AT RAFEID AR REVE BROMEAKIE (3~ 40,7 3 TEITRL. ONBERU
OFFEF O AERR T 5,
i Switch
Oscilloscop
? i Sk@2 o 0za—7
“ON" " OFF”
7. Mechanical specification 48K 148
tems @ E Test_conditions HoBE Criteria %] & # %
7.1 Operating force Placing the switch such that the direction of switch operation is vertical and 098 + 049 N
F B X then gradually increasing the load applied to the center of the stem, the
maximum lead required for the switch to come to a stop shall be measured.
AAuFOREAFMERE LB RATFEREL, RIEPFRBIzRaZHEE
nz, RIFMSAFELY A TORAGEGELRET 3.
7.2 | Travel Placing the switch such that the direction of switch operation is vertical and 025 + 0.2 /~ 0.1 mm
2 H & then applving a below static load to the center of the stem, the travel distance
for the switch to come to a stop shall be measured.
A FOREAADNBEEIZLZIBIZA T ELEL, BEBPREIUTOBEE
EMA, RPN FILY SETOIEMENET L.
(1) Depression WEH: 196 N
74 Return farce The sample switch is instailed such that the direction of switch operation is £.10 M Min.
i m oA vertical andupon depression of the stem in its center the travel distancethe
farce of the stem to return tot its free position shall be measured.
AU FORFARNEE LR FEREL, RIESPRSEBEBIPEE,
RISV AT IHERET S,
74 | Stop strength Placing the switch such that the direction of switch operation is vertical and There shall be no sign of damage
Ao i—PHEE then a below static load shall be applied in the direction of stem operation. mechanically and electrically.
AYFOREADNER-HHM-RAYFERBL, A9FORIESALTO WiER. BRHIAROBIL,
HEEENA .
(1) Depression HEH: 294 N
{2) Time B M: 60 s
15 Stem strength Placing the switch such that the direction of switch operation is vertical and 4. 9N
ATLEREE then the maximum ferce to withstand a pull applied opposite to the direction of
stem operation shall be measured.
AT OREAMDIEE ISESBI A 0FEREL, RIFNOBREARLIERNAR
2B %l oo THRIT R ATH S,
8. Environmental specification W{&TEEE
Items IH H Test conditions B % Criteria ¥ & & #
8.1 Resistance to low Following the test set forth below the sample shall be left in normal Hem 6.
temperatures temperature and humidity conditions for 1 h hefore measurements are made: ftem 7.1
[ ROEBRE, WA HEPICIBREEERNETS. Item 7.2
(1) Temperature & F:_—40 + 2 °C
(2} Time B M: 96h
(3) Waterdrops shall be removed. JAGHIEERVERS.
8.2 | Heat resistance Following the test set forth below the sample shall be left in normal Item 6.
[ temperature and humidity conditions for 1 h before measurements are made: Rem 7.1
ROEEE, BE BEPIIBMEBENESS. ltem 7.2
{l) Temperature & K : 90 + 2 °C
{2) Time B M: 96h
8.3 | Moisture Following the test set forth below the sample shall be left in normal Contact resistance fEIEfilltem 6.1) :
resistance temperature and humidity conditions for 1 h before measurements are made: 200 m% Max .
W ORI ROBES, ®B, KRPITIEMRERMNESTS. Insulation resistance #iRiEi(Hem 6.2) :
(1) Temperature B OE: 60+ 2°%C _10 MQ Min.
(2) Time B Ml: 96 h Item 6.3
(3) Relative humidity #H#HEf : 90 ~ 95 % Item 6.4
(4) Waterdrops shall be removed ACEHIFTUERL. Item 7.1
Item 7.2
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hems IH 8§ Test conditions E Criteria oS o
84 Change of After below cycles of foliowing conditions, the switch shall be allowed ltem 6.
temperature to stand under nermal room temperature and humidity conditions for 1 h, and ltem 7.1
BEY LI measurement shall be made. Water drops shall be removed. ltem 7.2
TREFTUTREMOY I RAES. BERTRITIBUMHRELIES S,
=120 KU B .
A A=_290°C
B=_-d0°C
C=_2h
D=_1h
E=_2h
F=_—_1h
B —
(1)Number of cycles
c o E F HATILE  Hoycles
|
1 cycle
8. Endurance specification A fkEE
ltems IE B Test conditions H OB & & Criteria e EHE
9.1 Operating life Measurements shall be made following the test set forth below: Contact resistance JEREH(tem 6.1) :
Bk F oG TREHTHEBET &, METS. 200 m& Max
(1) _12 VDC _5 mA resistive load IEREH Insulation resistance EFIEiMNdtem 6.2) :
(2) Rate of operation B)MEMER : 2 to _3 _ operations per s [E, 7} 10 MQ Min,
(3) Depression ¥WEH : 147 N Bounce /3 2LAlltem 6.4) :
()Cycles of operation FHfEEIER : _S00000 cycles & OM bounce :_ 10 ms Max.
OFF bounce:_10 ms Max.
Operating force {EE)J10tem 7.1) :
—30 ~ _+30 % of iitial foree
MHEIZ LT
Item 6.3
tem 7.2
9.2 Vibration Measurements shall be made following the test set forth below: ftem 6.1
resistance TREFTHEET K, RT3, Hem 7.0
it & & (1)Vibration frequency range IREVYEEF: 10 ~ 55 Hz ltem 7.2
{2)Total amplitude £KE: _1.5 mm
{NSweep ratio #RSIDES: 10-55-10 Hz Apprex. _{ min  $1_1 %
{4Method of changing the sweep vibration frequency: Logarithmic or uniform
PRI OE LA AYRIE—HmEI
(5)Direction of vibration: Three mutually perpendicular directions,including
REIDAR the direction of the travel
ALyFREARMEDLELEEESA R
(8)Duration IRENBSM: 2 h each {6 hin total} &_2 RSB (5t 6 B[
83 | Shock Measurements shall be imade following the test set forth below: Item 6.1
(g il 3 TREHFCERBEToRE. BET 3. ttem 7.1
{1)Acceleration IEE: 294 m/s? ftem 7.2

™~

(2)Acting time TR : 11 msec

(3)Test direction  HEEFM): 6 directions 6 @

@IMNumber of shocks TLEEO#L: _3 times per direction
{_1B times in total}

&AME 3 B &t 18 E) A

rd
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19. Soldering conditions R {FER4
tems IE H Recemmended conditions R £ &%
0.1 | Hand soldering Please practice according te below copditions.
ESE N T O&EIZTRIEL TTFSL,

(1)Soldering temperature FHERE : 360 °C Max.
(2)Gontinuous soldering time  EEFEMEEM 0 3 s Max

(8)Capacity of soldering iron FMHITEE : 60 W Max.
(£)Excessive pressure shall not be applied to the terminal

HTICRENEDGINCL

{5)Safeguard the switch assembly against flux penetration from Its top side.
AvFOLAMSIFu AR ALALRIZLTTSN,

13.2 | Automatic flow

Soldering
F—bTry 7 EA

In case an automatic flow soldering apparatus is used for soldering, adhere to the following cenditions:

WAL A HER T, FAMTEAIBEE. RO SEZH#OTTFAL.

ltems H B

@RS

Soldering conditions

FIE—rEE

()Preheat temperature

110 °C Max.
{Ambient temperature of printed circuit board on scldering side)

(U REOLE A RAEORE

(2)Preheat time UE—RESR

_ 60 s Max,

(3)Flux foaming FSVFAEENE

Te such an extend that flux will be kept flush with the printed circuit

board's top surface on which components are mounted. Preparatory flux must not be
applied to that side of printed cizcuit board on which compenents are mounted and
to the area where terminals are located.
FIARBEOBRRETLIZZ7v2 AMEAEMS EXSEVEEICTS S, 85, FULk
HiROMSREB LRVZMFRTRITHP?FTvIAMNBREL TN L,

(4)S0ldering temperature 3 HES,

260 "C Max.

(5)Duration of solder immersion 3t HiRiEEE

5 s Max

(6)Allowable frequency of saldering pracess

FHREM

_2 times Max.
Twice soldering would be dipped after the temperature goes down to a normal
temperature.

26 HEFIBERE, R v FAERIZRE>THSITICE,

(7)Recommended printed circuit board

R R

Prirted sircuit board shall be paper phenol with single-sided pattern. Please do not
design a through-hole at and/or near the switch mounting area. Thickness of printed
circuit board is specified in the product drawing.
FUABRERI/— W R B AR LFET . Ay F AR AN—— L EE
HPN TS, BiRRATHSECRBLTLET,

(8)Recommended flux

#RITUIR

Seldering flux shall be "EC-12S-8" (TAMURA KAKEN) or equivalent. (Specific gravity
of soldering flux shall be more than 0.81 at 20°C.)

FHUP RIS DT, 2LFER "EC—~198 -8 " B BEEALT=EL,

(20 CHRRTISvHALLEO. 81LLE)

(9)0ther precaution FOithEMEIH

Safeguard the switch assembly against flux penetration from its top side.
AAF O EADBIFUPAMRALENBICLTF S,

ALPS ELECTRIC CO.LTD.
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[Precaution in use] CEALOEE

A. General —ABIAR

Al. This product has been designed and manufacturfd for general electronic devices, such as audio devices, visual devices, home electronics,
Infarmation devices and communication devices. In Gase this product is used for more sophisticated equipment requiring higher safety and reliability,
suth as life support system, space & aviation devices, disaster prevention & security system, please make verification of comformity or check on us for
the details.
KRR EA-F B, MRS, REHE, WREE BEHSFE0 BT TFHSAICHEN - ELSE0 TT, SHRFET, 2E- RS, B -pnss
BEQBEGRSMEPEFAEMNRHONIHECHASAIFSE, S THESIEORBERD, B ~TREEES.

AZ. This product s designed and manufactured assuming that it is to be used with the resistance for direct current. f you use other kinds of
resistance (inductive (L) or capacitive (C}), please let us know beforehand.

FRRFEROBRATERRLTHR WEXLCVET . TOMOAS BEEARN (L. BEMEH(C) THEASLAIASIL, JEIRaKEEL,

B. Soldering an¢ assemble to PC board process HHE{F, HixFTETE
B1. Note that if the load is applied to the terminals during soldering they might suffer deformation and defects in elestrical performance.

BFEFAERTENGBE ST ISHESMbVETERHCLYH S, ERRUTEMNFEL LOBThAEYFTOTTEETEN,

B2. If soldering is made under the temperature or duration exceeding our recommend condition, molded plastic body may be melt. We highly recommend
that soldering shauld be made under our recommended temperzture conditions.
A HRE R REERR-R S CTEAFIEAET LAy FRIED OB A R LS SATHEEABY T, FET R R S REN TREL T
B ESIBRAVELET .,

B3. i you use a through-hole FCB or a PCB with smaller thickness than recommended, please previously check the soldering sonditions adequately,
because there is larger heat stress.

A== OFYL R UERREEYBORIRECE ML SE & FEE RS YL RA L A BN AEGVET O THEMF R HITOVTHERIS
THRERBELTTSN,

B4. If you use a PCB with smaller thickness than recommended, please pay enough attention to rising of switches when mounted,

HREELVEOBRIRZCEAORE, BREBOI FREIHHTEE TS,

BS. When the switch is mounted on a printed circuit board, the case shall he held. And insert the product body to the specified fixing plane and
fix it giving it the horizantal pesition. If it isn't fixed hovizontally, it may cause malfunction.
FRAAGFEFI LA BB ARY AT BR A, T—RAEFH T TTE BEFEERZORAEE THEAL TKEIZAEE3 1ZIRY i THEEL,
KFICESHNFERUNIET L, DETROERELYET,

B6. If the stem is given stress from the side, it may result in damages to switch functions. Therefere please handle it with extreme care.
When the switch is carried, any shock shall not be applied to the stem.
AT LIRDS D TEDOYET L, A vFOREREC AN HEEBESAHYET O TIEELVEF4EBLTTFEL.
BBHT RS AT LICEREN LS LT ERLTT AN,

B7. Do not press the stem but the switch body when you carreet rising of the switch mounted on PCB.

SERERR A vF OFEEBETBHIE A vFORTLERETICA HFRELETRIZLTTSO.

BB.Conditions for thermosetting oven. M {LIR& &
When the board on which the switch is mounted has to be put in the oven so as to harden adhesive for other parts, the conditions shall be 160°C
at max. {on the parts mounted side of PCB), and not longer than 2 minutes.

ACyFERY IR, BRI ORFFFICE0LHRELFEETRE, £EH160CHUTRIEDREOERE), 25 BMELTFEL,

E9.Take most care not to let flux foam penetrate the switch when you perform auto-dip soldering, which may sometimes produce teo much foam. Take
special care when you have |LED or grounded terminals.
ATy ORETTUI ANRARBSIZXYITUI AN AU TFABICBAT RS AAEYET O THHITTEREEL,
(LEDf - 7—RIETF HOFSIER/IZTEET S

C. Washing process RELE
Cl. Following the scldering process, de not try to clean the switch with a solvent or the like.

(AT BRFTACOFERSLAWEIEN,

D. Mechanism design(switch layout} ##E%Et
D1. The dimensions of a hole and pattern for mounting a printed circuit board shzll refer to the recommended dimensjons in the engineering drawings.

FUL R RRUAY—E HRARICRESL TOEETHRECSE T,

D2. Do not use the switch in a manner that the stem will be given stress from the side. ¥ you push the stem from the side, the switch may be broken.

AT LAERAEM ST BEENA T TTEN. AT ARRITHAANHEMNLYET LAV F ARG BEHFEYES.

D3. Press the center of the stem. Click feel may be changed, if you press the edge. This is because the center will be displaced, depending on the

hinge structure or cumulative tolerances. When you use the hinge structure, take special sare so that the keytop point to press the switch won't
mave.

AT LN AA—E2 BT HRICLTTSL, EL PSR Pty LOBBAR D L3 A—XLHE AT ARRBLT ARECHERAMN T LT 588N HVET
L USRS, ETHATLRLEENBBLET 0T FIcTRETSL.

D4. This switch is designed fer unit construction that it is pressed by human operation. Please avoid using this switch as mechanical detecting funetion. In case such detecting
function is required, please consult with our detector switch section.

A YT EHRAOREEGLTRAMyTENS B TTRATED . SRR~ O CE R, B TSV, BB RS RN R (o FEOHATAL,

D5. The switch will be broken, if you give larger stress than specified. Take most care not to let the switch be given larger stress than specified.
{Refer to the strength of the stopper)

A FRFFICRELLLOFEMNMDSER M FIRBAT IR SIEIVET, A v FRRTEL EOAMNOSELEICTIER TS,
(Abwi—ESRR)

ALPS ELECTRIC CO.LTD.
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E. Using environment {& FAEE1%
El. Foreign matter invaded from outside. #M 52 A%R
Since this switeh does not have sealed structure, it may have contact failure caused by the dust from outside up to the environment
HRAYFRFBABSTEAVELRANT, ERERICITREENNEIZEAL, BABTERCTRANSVET,
When you use this switch, precaution must be taken against the dust
The followings are examples of dust invasion: Dusty environment BRI
CHADBER(FICRPSEALGVEI ST M I,
BFICERBARERLES . JHFIZLTT2N.
(TDebiis from the 'cut or hctle of PCB in process, or wastes from ~ ': vt
the PCB protection material (e.g. newspaper, foamed polystyrene etc.) Ey‘ é“/
invaded the switch.
TRERAIZHEFSREEYRE UMD RE$ 20X PPCBRRER (REK. A
RAAFO—ILF) Do HETINA A FITBAL .
@Fiux or powdered flux produced by stacking PCB's or excess foaming «
invaded the switch.

ERER(EYIFUIARRS A v TFITRBALE.

3 Whan you need higher dust-proof, make selestion among the switches of "—"Indicates the route of invasion.
dust—proof types in our catalog. =B AEBRERLEY.
LYRMLFERLSSERRSE, SHAIATLYEEEIF DA TF
EEILCHRRBNET.

E2. In case this product is always used around a sulfurate hot spring where sulfide gas is generated or in a place where exhaust gas from
altomobiles exists,take most care due to the switch performance might be affected.

ﬁiéjﬁim%ﬁ%ﬁxﬁ‘%i?%iﬁﬁ'\béwjﬁﬁﬂ)#iﬁﬁxw%i?éﬁﬁf#ﬁﬁﬁ?éiﬂ & HEAOMRCREEERETESTAMEYVETOTHRIZ
Z A

E3.

[

Follow the directions if you have parts/materials described below within the module where the switch is installed.
R—tvhRICE FOBRESH ICELEL CEE FORIITEEENET .
*Far parts,rubber materials,adhesive agentsplywoodpacking materials and lubricant used for the mechanical part of the device, do not use
those ones that may generate gas of sulfurization or oxidization.
Ban, TARY, BiH ik #R0EEH, BEBEAQERBICERSO BB OVNTH. ik, BHEHRAFRELLZVADOERAL THEXL,
*When vou use silicon rubber, grease, adhesive agents and oil, use those that will not generate low molecular siloxzne gas. The low molecular
slloxane gas may form silicon dioxide coat on the SW contact part, resulting in the contact failure.
PILBRTA, TI—R, BEEL AL EERAShSBENL ESF O3 RERELAVEOEERL TSN, ESFIAFHHRAM
RELFF LWL 2B ERORRERRL AT RS IERITHBENEYET.
~When you apply chemical agents such as coating agents to the products, please let us know beforchand.

WEOI—T - TREORRERELHREIL, FLHETHBGEEZG,

E4. Do not use this switch in the atmosphere with high humidity or with bedewing probability, because such atmosphere may cause leak among terminals.

BRERAT, RdEHE{ T s 3RE TR, BFMOERY—7HRETEMEMNEYET O TRAMYFRIBAIZELENTES,

F. Storage method REHiE
Fl. If you don't use the product immediately, store it as delivered in the following envirenment: with neither direct sunshine nor corresive gas and
In normal temperatures. However, it is recommended that you sheuld use it as soon as possible before six months pass.

RATHARBROTERR. RETENBEAOC S0 @AY AN BELLVBFICEELMAA N6y A BINERELL THIES T B(CHEASEL,

F2. After you break the seal, you should put the remaining in a plastic bag to separate it from the outside and store it in the same environment
menticned above. You should use it up as soon as possible.

BRE B IR0 e REERERY LREFACAETTRELT A OMCERATEL,

F3. Do not stack too many switches for strafe.

BREEAFRILTFHENTTE,

G. Others. TD i
Gl. This specification will be invalid ene year after it is issued, if you dont return it or den't place an order.

AL RT RS EMEREL T TRARXEIRTORVIBSE, BHESETNEEEET,

G2. Please understand that the specifications other than electric and mechanical characteristics and outside dimensions may be changed at our own
discretion.

ERE. BEATRE ST RS SO TR CORELTH, HHOMS - LYETXLTEENEVETOT, HOMLHETRTEL,

G3. Never use the product beyond the rating. It may acateh fire. If you think that the product may be used beyond the rating due to some abnormal
conditions, you must take certain protective measures, such as a protective circuit to shut down the current
EELTEA TOEALAKREOBSFALSHYFTOTEMRI TT L\ FRARERASTESFRASIB I H IR S REDRF TS RER SO #EL
TTFaEl,

G4. The flammability grade of the plastic used for this product is "94HB” by the UL Standard (slow burning). Therefore, either refrain from using it
in the place where it can catch fire, or take measures to preclude catching fire.
(RAIERAL T HHEEOHESL—FRULRRO"94HB” (B /L —F) 4R AL TRYEY . 2FEL CHEROBAL HEBH TOERA
ERabT o, BRI EESBLLETS.

G5. Though we are confident in switch quality, we cannot deny the possibility that they could fail due to short or open circuit. Therefore, if vou use
a switch for a preduct reguiring higher safety level, we would like you to verify in advance what effects your module would receive in case the switch
alone should fail. And secure safety as a whole system by introducing the fail-safe design, ie. a protection network
ACYFORBITEALERLTWETHRBI-VEL Toa—b A—FoO B EMEREZEZ T A REUMSERX 50000 BEHITEL T, SWO
ERBBCEOL T L TOREEB IRV AE, REER. SO -b—TEH OCREEH STV RSERAEL TREE T L5 2E/mL
LET.
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CIRCUIT DIAGRAM

T EERERTE
(249 FRIBHLYRB)
P.C BOARD MOUNTING HOLE DIMENSIONS

(WHEN VIEWED FROM SWITCH MOUNTING FACE)

1
STEM
®3
7. Hto.3
6.2 7
f =~ 0. 5MAX ' ; i]
(O] i
: m | U] I 27 0BBET 5vIETh
| 1
_ . - - ) f 2. BEP. C. B. HEML1. 6mm
L] K\%g// H~= = 3™ r 3. AEAREANOEICE. BEBAEMOS -2 7005+ Bk
LO| < -~ —
- ﬁ) __'C)) 4 = @(n* TU-LERBULBVWEIITEIE,
. I 4 S o _
C% — p w NOTE
A - il S 1. STEM COLOR TO BE BLACK
Cj//V”T ti: 2. THE RECOMMENDABLE THICKNESS OF P.C. B.
1. 6MM.
OC; 0.7 X0, ® ol il | SHALL BE 1.6
4. Hio.3 g. 4 - ) 55 9. 503 3. WHEN DOUBLE-SIDED P.C.B. IS USED.
70,5 ’ ’ SHAPE OF ROUND OF TERMINAL SHALL BE
i5. 85:0.3 4 DESIGNED SO AS NOT TO TOUCH THE FRAME
8. 5105 OF SWITCH.
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