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BACKGROUND
I. General —MEIR
1.1 Application WEHE  This specification is applied to TACT switches which have no keytop.
ZORHBER, F-MTELOMAMFIONT BRT S,
1.2 Operating temperature range {3 FELFE §06 —40 ~ 490 °C (normal humidity.normal air pressure HHE-HE)
1.3 Storage temperature range  {RFFBEESEE: —40 ~ 480 °C (normal humidity,niormal air pressure #iB- #E)

14 Test conditions FERLLE Unless otherwise specified, the atmospheric conditions for making measurements and tests are as follows.

HERUMERFISEESLORYE T OEEREDEHETT3.

Norma} temperature ®» B: (Temperature & 5~~35°C)

Norma! humidity % B: (Relative humidity JEEf 26~85%)

Mormal air pressure H FE: (Air pressure JWE 86~ [06kPa)
If any doubt arise from judgement, tests shall be conducted at the following conditions.
LRI EREEC RS I TORERETTI,

Ambient temperature B FE: n2c

Relative humidity ERHREE: 60~70%
Air pressure #  IE: 86~106kPa

2. Appearance, style and dimensions 4ME. TiK. ik

There shall be no defects that affect the serviceability of the product.
i L EE RN HoTILGE L,
Rk, <tk Refer to the assembly drawings. B REIZ&3,

3. Type of actuating FNfERE Tactile feedback BT 4= g—F iy

T EE 1 EA

{Details of contact arrangement are given in the assembly drawings [EF s p e IRl 2]

5.1 Maximum ratings M AERS 12 ¥ DC _50 mA
5.2 Minimum ratings S/NE i v DC _10pA

6. Electrical specification ‘RAAIERE

ems I B Test conditions H OB F B Criteria M EE
LA Contact resistance | Applying a below static load to the center of the stem, measurements shall be 100 mQ) Max.
MR macde.
A{yFRAEBNRIZITROBFTTEENZ, JIET 5.
(13 Dapression HWEH: 314 N
(2) Measuring methed B A% : | kHz small-current contact resistance meter
or voltage drop method at 5¥DC [OmA.
IkHf > R MIRHE, XHDCSY 10mARERT
*
6.2 | Insulation Measurements shall be made following the test set forth below:
resistance FTREFTHEXTRE, ET S,
BRER (1) Test voltage EVINEEE: _100_V DC for | min. _100 MQ Min.
{2) Applied position ENINiATR :Between all terminals. And if there is a metal
frame, between terminals and ground(frame}
IFER, EEZL—ADBIBEE WTE
S EIL—LM
6.3 | Voltage proof Measurements shall be made following the test set forth below: There shall be ne breakdown.
wERE TREHTHEET R MEd 5. BEMEOEN L,
(1) Test voltage ENINEIE: _280 V AC (50~60Hz)
(2) Duration ERANBERE: 1 min
(3 Applied position  EDANMRFT :Between all terminals. And if there is a metal
frame, hetween terminals and ground(frame)
WFH SR —LMH LRSI, BFE
SR —LH
DSG0. AFy- [2. 2006
<7 Bnocliin
CHKD. M_'y J0R L une &
M- SUZUKI
APPD. & Moy doof
I
PAGE | SYMB BACKGROUND DATE AFFD CHKD DSGD 2 %
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tems JH B Test conditions 2 B £ # Criteria HoE
6.4 | Bounce Lightly striking the center of the stem at a rate encountered in normal use ON bounce : 5§ ms Max
[A A (3 to 4 operztions per s )bounce shall be tested at “OM” and “OFF". OFF bounce: 5 ms Max.
AT BRFEO D REBEHREOERBRE (3~ 46/ #) CETRL, ONBFRY
OFFEED AT REMNET 3.
Switch
— Oscilloscop
8 Bk 2 #ORa—F
“oN” " OFF"
7. Mechanical specification HHkE1tEE
ltems 1A H Test gonditions BN Criteria HoE
pA | Operating force Placing the switch such that the direction of switch operation is vertical and 1. 57 + 049
¥ 2 4 then gradually increasing the load applied to the center of the stem, the
maximum load required for the switch to come to a stop shall be measured.
AAvFORFARANEE TSRy FEREL, BFRRMIcHaI—tEx
Nz, REBIELETIETORATEEAET S,
7.2 | Trave! Piacing the switch such that the direction of switch operation is vertical and 0.25 + 0.2 /— 0.1 mm
B 3 2 then applying a below static load to the center of the stem. the travel distance

for the switch to come to a stop shall be measured.
ARAyFORERASZRILSBRIC AT EREL, RFBPRBICTONGE
EME, REMISMFLT 2FTOEMEANET 5.

(1) Depression BEH: 3. 14 N

13 Return force
o omh

The sample switch is instalied such that the direction of switch operation is
vertical andupon depression of the stem in its center the travel distancethe
force of the stem to return tot its free position shall be measured.
AMUFOREFARSEE LGB TFREEL, RIFMTRPEBHBINESL,
REBNEATEHERETS 5.

74 Stop strength
Ry i—REEE

Placing the switch such that the direction of switch operation is vertical and
then a helow static load shall be applied in the direction of stem operation.
ACvFOREAAMNBEICLIHICAFEEEL, AMVFOREAE~LUTO
BITEENAD.

There shall be no sign of damage
mechanically and electrically.

e BROCREOLDIE,

(1) Depression WEH: 204 N
(2) Time B fi: 60 s
15 Stem strength Placing the switch such that the direction of switch operation is vertical and 29.4 N
AT LIEERE then the maximum force to withstand a pull applied apposite to the direction of
stem operation shall be measured.
RAyFOREAANEEICLIBI- AT EEEL, BIFPOREFALZREAE
IZREEBES /TR LN ATH D,
8. Environmental specification MHEMEAE
ktems I H Test conditions OB % H Criteria 31 & X %
8. Resistance to low Following the test set forth- below the sample shall be left in noermal Item &.
temperatures temperature ard humidity eonditions for | h before measurements are made: Item 7.1
[ ROEBRE, EE BEP1BMTERIHET S, Item 7.2
(1) Temperature E: —40 + 2 °C
(2) Time B M: 96h
(3) Waterdrops shall be removed. ACHIEERYER<.
8.2 Heat resistance Following the test set forth below the sample shall be left in normal Item 6.
I temperature and humidity conditions for 1 h before measurements are made: Hem 7.1
ROHGHE, R RENCIBMERENESS, ltem 7.2
(1) Temperature 32 E: 90 + 2 °C
(2) Time B f: 96nh
83 | Moisture Following the test set forth below the sample shall be left in normal Contact resistance }EEhiEHi(tem 6.4) :
resistance temperature and humidity cenditions for 1 h before measurements are made: 200 m% Max
it B ROEESE BR FEPICIHBMREENES S, Insulation resistance ##BiEHi{ltem 6.2) :

{1} Temperature B BE: 80+ 2°%C
(2) Time 1] M: 896h

(3) Relative humidity 3HAEE : 90 ~ 85 %
(4) Waterdrops shall be removed. KiEIFERYER<.

_10 M9 Min.
Item 6.3
Item 64
ftem 7.1
ftem 7.2

ALPS ELECTRIC CO.LTD.
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Items IH H Test conditions E Criteria oA
84 | Change of After below cycles of following conditions, the switeh shall be allowad Item 6.
temperature to stand under normal room temperature and humidity conditions for 1 h, and ftem 7.1
BEYIYL measurement shall be made. Water drops shall be removed. ftem 7.2

TREEHTUTEROY IR, BEHEPIIBNEELAET 5.
=R, KRR YRR

A A= _+80°C
B=_-=40°C
C=_2h
D=_1h
E=__2h
F=__1h
B —
{1)Number of cycles
c D E F HAINE : Scycles
|
1 cycle
9. Endurance specification 2458
Hems IE B Test conditions OB OE N Criteria HOE R E
9.1 | Operating Iife Measurements shall be made following the test set forth below: Contact resistance FERHEH(Ttem 6.1) :
B F & FTRERHCHRBETRE, AET 2. 200 mQ Max.

(1) _5 VDC _5 mA resistive load E{REH

(2) Rate of aperation TI{F#E : 2 to _3 operations per 5 [EL/§
(3) Depression WEH: 2.06N

(4)Cycles of operation EDEEIEE : 500,000 cycles @

Insulation resistance $EEIEIE(tem 6.2) ¢
10 MQ Min.
Bounge #3r22 Alltem 6.4) :
ON bounce :_10 ms Max.
OFF bounce: 10 ms Max.
Cperating force fEE)J3(ltem 7.1) :
=30 ~ _+30 % of initial force

MAEIZHLT
Item 6.3
Item 7.2
8.2 | Vibration Measurements shall be made following the test set forth below: Item 6.1
resistance TREFTHBEToLE, MET . Item 2.1
i iR (1)Vibration frequency range IRE)MEIF: 10 ~ 55 Hz ltem 1.2
(2)Total amplitude 2IRE: 1.5 mm
{3)Sweep ratio H51O®E: 10-65-10 Hz Approx. 1 min  #_1 4+
{4Method of changing the sweep vibration frequency: Logarithmic or uniform
BaAlESROELAZE Fog-asdb ey -3 LT
{5)Direction of vibratfon: Three mutually perpendicular directions,including
wEOFEM the direction of the travel
ALy FREAREDDELEEIAE
(8)Duration RENBERA: _2 h each (& hin total) £_2 SR (5t_6 BHAR)
93 | Shock Measurements shall be made fallowing the test set forth below: Item 6.1
G TE%#?HﬁEﬁaf:ﬁ;gﬁﬁ?éo \ ltem 7.1
{1}Acceleration s - 784 m/s tem 7.2
{2)Acting time TEHIFM: 11 mses \ /

(3)Test direction  HEEJFFI: 6 directions 6 &
(@Mumber of shocks ZAERMEH: _3 times per direction
{18 times in totzl)

FAME 3 B (8_18 E) A

ALPS ELECTRIC CO.LTD.
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10. Soldering conditions FM{FEY

ltems 1 B Recommended conditions H OB O #
10.1 | Hand soldering Please practice according to below conditions.
F ¥ B T O&EEZTERBLTTFEL.

(1)8oldering temperature HHABE

(2)Continuous soldering time

LES B ] i R

: _360 C Max.
s Max.

(3)Capacity of soldering iron EHEITFEE : 60 W Max.
(4)Excessive pressure shall not be applied to the terminal

HTFICEREMEN NS

(5)3afeguard the switch assembly against flux penetration from its top sida.
AAYFOEBNBEITu2 ZHE ALLEICLTTRSL,

i0.2 | Automatic flow
Soldering
A b Ty T

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

BAXBBIEALKET FERFTEhDIBE L ROEHFIZHE>TTE,

Items I B

Soldering conditions FHE{FITERM

{1)Preheat temperature FJE—hEE

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

UL EEOLE S ITECEECRE

(2)Preheat time Y -—kE5A

50 s Max

(3)Flux foaming ZSwHAIAT

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

board's top surface on which compenents are mounted. Preparatery flux must not be
applied te that side of printed circuit board on which componants are mounted and
to the area where terminals are lecated.
FUAZEOBRIREKELICOFv0 AW EEN S EASENEEIZT S, &8, TYb
RiROBHRRER L RUCA W F R TRICFRIZVI AN BN TOLROIE,

{4)Scldering temperature $H;E 260 °C Max
{5)Duration of solder immersion M ;2K 5 s Max
(6)Allowable frequency of soldering process 2 _times Max
EMEE Twice soldering would be dipped after the temperature goes down to a normal
temperature.

2EBETIRARE RO FRBRICR2THBITIZE,

(7)Recommended printed circuit beard

R R

Printed circuit board shall be paper phenol with single-sided pattern. Please do not
desigr a through-hole at and/or near the switch mounting area. Thickness of printed
circuit board is specified in the product drawing.

FULARARIE I/~ E BB RRLES ., Ay TRIBIZ AL —R—ILEE
IFEENTEE L, RS 2 R R BLTLhET,

(8)Recommended flux
ERISVIR

Soldering flux shall be “EC-198-8" (TAMURA KAKEN) or equivalent. (Specific gravity
of soldering flux shall be more than 0.81 at 20°C)

IR OV, AL "EC— 195 —8"B L RFERL T3,
(20°CRETITv I ALLEO. 81LLL)

{9)C0ther precaution FORIEEFIR

Safeguard the switch assembly against flux penetration from its top side.

AAyFOLEAMSIFVIANBALLZLRIZLTTEL

ALPS ELECTRIC COC.LTD.
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[Precaution in use] CHALDTHE

A General —f#IRH

Al. This product has been designed and manufacturid for general electronic devices, such as audio devices, visual devices, home electronics,
Infermation devices and communication devices. In ¢ase this preduct is used for more sophisticated equipment requiring higher safety and reliability,
such as life support system, space & aviation devices, disaster prevention & security system, please make verification of comformity or check on us far
the details.
ARSEA-T AR RIRNE, RERE FRBE BERSALO—ETFRBRICE-MELLLO T EH%BEE. TE-HTNS, B HERs
LEORBERREEPEREFNROOA SR CHRASNIBS 1L, FICTHSHOREERD., HH~TRATEN,

A2. This product is designed and manufactured assuming that it is to be used with the resistance for direct current. If you use other kinds of
resistance (inductive (L) or capacitive (C)), please lot us know beforehand.

ARANEROERATEREL TR NEEh TOIT. 20O AF (FEEAH (L), BRREH (CHTEMETLBFSIE, SEIRBUEN,

B. Soldering and assemble to PC board process FM{T, BiR=EETIR
Bl. Note that if the load is applied to the terminals during soldering they might suffer deformation and defects in electrical performance.

BT EFALRTENLES SETFLHENNDYET ER LIV, ¥ BRUVBRAMNFH RS EOSThABYETOTIERTAL,

BZ. If soldering is made under the temperature or duration exceeding our recommend condition, molded plastic body may be melt. We highly recommend
that soldering should be made under our recommended temperature conditions.
HHERE AR RIS CEEMTETAET LA FRBROBRT M R ET HA SN HYET, S0 B R SR N TRIEL T
BF3&ICEBELBLEY.

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

A== L DTY N EREE T HERRERVENBHEE T ERSL OB S LR RR LV RA DR ENREGYET O TEAM SHICOOTIEERH I
TR UERELTFEN,

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

HEE R VB OBRFCHEAOERE. RERO A TR ERTEL.

BS. When the switch is mounted on a printed circuit board, the case shall be held. And insert the product hody to the specified fixing plane and
fix it giving it the horizontal position. ¥ it isn't fixed horizontally, it may cause malfunction.
EAvFEINABRARITH SR EE F—AEF>TIHF o TTFE RS FEEREOBRAEE TEAL TRFCAEDIS I T XL,
KRECALENEERYHTET L, BEFROBRERYET.,

BS. If the stem is given stress from the side, it may result in damages to switch functions. Therefore please handle it with extreme care.
Wher the switch is carried, any shock shall not be applied to the stem.
AT AIZENSONHBMHYET L, A v FOMBBEREIT LA SEREAN YT O TRV -+ ML TTE L,
BT RS AT LISERSNS A0S EEL TN,

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

BEREREA 0T OREERIET B A9 FORTLERSTIZA Y FRFERFHIZLTFEL,

B8.Conditions for thermosetting oven. BMB{LIF&E#
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 e 160°C
at max. {on the parts mounted side of PCB}, and not longer than 2 minutes.

AQYTFEMY -, MO ORERAREEOLOMELFEETRE, FHL160°CUT (RIGHSEORE). 25 MARELTTFEL,

BS.Take mosi care not to let flux foam penetrate the switch when you perform auto-dip soldering, which may semetimes preduce too much foam. Take
special care when you have LED or grounded terminals.
A— Ty BB EITH AORAER ZIZEY ISP RM A YFRBICEATIRSHEYET O THA-TIEREI,
(LED{t P—RIGFT OB ERICTEETEN

C. Washing process . JEif TR
Cl. Following the soldaring process, do not try to clean the switch with a solvent or the like.

F@AFTHE BRFTAOTERRLEVTHESL,

D. Mechanism design(switch layout) HSiERF
DI. The dimensions of a hole and pattern for mounting a printed circuit board shall refer to the recommended dimensions in the engineering drawings.

FULFIRRAREV S0, BE RIRESA T HEETEECSRTL,

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

AT LAEMAEN ST REENARBTTTFIO AT LARBHARMNSHENNDYFT LR (v FARESh RS HHYFT.

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 care so that the keytop point to press the switch won't
mava.
ATLDEA—EETRICLTTEO, B SER U EORBLEITLD L8 -RALHE AT ARRFL T AR TIEEMAT L T8 S MHEYET
EUREDREE, BTHATAFLEESABELETOC FIZTEE TN,

[4. This switch is designed for unit construction that it is pressed by human operation. Please avold using this switch as mechanical detecting functior. In case such detecting
{function is required, please consult with our detector switch section.

LR YFE HRADREERL CA T EETHECTOEATIN AMIBHBE~OTERIK. BTV, BHB RO R ERA My FESHA T,

DS, 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 FRIEMICRELLLOTEN D LA FARRT RSN BYET . AIvF TR B BLLEOTA b AL IS ERTEL,
(Rbori—-ESRD

ALPS ELECTRIC COQ.LTD.
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E. Using environment MEFRIE

El. Foreign matter invaded from outside. 53R A%
Since this switch does not have sealed structure, it may have contact failure caused by the dust from outside up to the environment
HRAFILEARETEHYFEAOT, FABHICI->THERSHSIZBAL, EABFEECTHaMNHYTT.
When you use this switch, precaution must he taken against the dust.
The followings are examples of dust inwvasion: Dusty environment PFEIRIRIF
ZHEADBIERATyFIZ RIS BALGN KT EE 2R,
LTIz RAMERLET.. CHFITLTFEL.

(DDebris from the cut ar hole of PCB in process, or wastes from

the PCB protection material (e.g. newspaper, foamed polystyrene etc) E Fé'/
invaded the switch. B'E
TEAIZETLERAEE R ML BET 27X CPCE{EER (T, N —
RAAFI L) MSHITSNRLYFIZRBALE.

@Flux or powdered flux produced by stacking PCB's or excess foaming < ?
invaded the switch.
EHEEDITEYIFP AR MBA Y FIZRB AL,

¥ When vou need higher dust-proof, make selection among the switches of “—"Indicates the route of invasion.
dust-proof types in our catalog. . "—IIEBARRETRLET,
FURNTEEMNPELREE, A0S XUBES A TDRA VT
ERELTEABVET.

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
autorncbiles exists,tzke most care due to the switch performance might be affected.

MRBRAMEFEFAADNRES DEFTCANEZOHTN RORET BT THREERT RS, URULAOHEIIRELZRETEI AN EVETO T3

SHEETEL.

E3. Follow the directions if you have parts/materials described below within the module where the switch is installed.
A—t IS F oA (RBL LT T ORI RN ET .

*For parts,rubber materials,adhesive agents,plywoodpacking materials and lubricant used for the mechanical part of the davice, do not use
those ones that may generate gas of sulfurization or oxidization.
&, TLAH. EEA, SR BR0ESH, BRA0BRSMICERIAIMRAIL LT, Bk, BT AERELSVSOERRLTIEN,

“When you use silicon rubber, grease, adhesive agents and oil, use those that will not generate low molecular siloxane gas. The low molecular
siloxane gas may form silicon dioxide coat on the SW contact part, resulting in the contact failure.
LAVFRT L, FU—R, BEH, AAVEERSWIESE, BHFIOT YL RERELLEVEOEE AL TUSEW, E5TF 05480
RELFTLEWIERTIC2RIEEROBBER AL TEAEELES BRI BaMNHYFT.

*When you apply chemical agents such as coating agents to the products, please let us know beforehand.

HEDI—FTRSEORESEHFEEIREE, BRIARGEEED.

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

FRERRT JTHEETLARIEHNGIBETE. RFMOBRI—IHRETIARMITVET OTEAMVFRIERILES L CLESD,

F. Storage method R& A%
F1. If you don't use the product immediately, store it as delivered in the following environment: with neither direct sunshine nor corrosive gas and
in normal temperatures. However, it is recommended that you should use it as soon as possible before six months pass.

HREHAREOEERE. BECTEHB LD DRSTERMEH AN BELLZLETRELHANSES A LAZBRELLTHESLET B(THEBGEE,

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

MR EIERI 770 TH RLOBHERY LELACBET CRELTHOMCHEATEL,

F3. Do not stack toe many switches for strafe.

BREEHEAERITHENTTEL.
G. Others. M
Gl. This specification will be invalid one year after it is issued, if you don't return it or don't place an order.

FEHBERTRIVIEMEEEL T, SEHNRRCRZOBORASE, S TIEEES,

G2

B3

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

BRN, AR, SRTES SCRETRRMIDEFLTE, SHOBSILYETSETHENTYET AT, HOMLHETERFE .

G3. Never use the product beyond the rating. It may catch fire. If you think that the preduct may be used beyond the rating due to some abnermal
conditions, you must take certain protesctive measures, such as a protective circuit to shut down the current.

BHEHEATOERARAKREDSTAMNBYET O THRAETTTF2L SERBERETENBER FBAIH LIPS ERELHEE CRAER SO FTEL

TFab,

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.
FHBIFERLTOHIMESOREIL—FIIULRE O 04HB" (B L— M HAZEBLTEYE Y. &L THEEO BN SHL B TOEA
E¥IETIH, BB EESEOLET.

G, Though we are confident in switch quality, we cannot deny the possibility that they could fail due te short or open circuit. Therefore, if vou use
a switch for a product 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 whaole system by introducing the fail-safe design, i.e. 2 protection network.
ALy FOREICEREERLCWETFREI-VEL T a—b A— OB ENBREESATE A, EEUAERERI O BHIZBELTIE. SWO
BHagEcoL T LTOREEEN-CRMVLVEESE. REDR. S071—Lt—~-78F OB HE T H VRS ARELTEEET L3-8 EL
LFEF.

ALPS ELECTRIC CO.LTD-
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CIRCUIT DIAGRAM P.C BOARD MOUNTING HOLE DIMENSIONS
(WHEN VIEWED FROM SWITCH MOUNTING FACE)
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NOTE
3 1 1. STEM COLOR TO BE DARK GRAY.
K 4 2. THE RECOMMENDABLE THICKNESS OF P.C. B.
— ’ SHALL BE 1. 6MM.
PART NO. MATERIAL SPEC/NAME FINISH REMARK
- ALPS ELECTRIC CO., LTD.
TOLERANCE UNLESS OTHERWISE SPEC. DSGD. MAR. 20.'98 DS3 [SCALE [NO.
BASIC DINENSIONS| TOLERANCES C. SAITO 1| SKHHOWAO 10
UP TO 10l 0.3 CHKD. MAR. 20.°' 98 053 @6 TITLE
ABOVE 10 T0 100] +0.5 M. ODASHIMA PRODUCT DRAWING.
ABOVE 100] 20.8 APPD. MAR. 20.'98 DS3 UNIT |DOCUMENT NO.
) ANGULAR DIMENSIONS $3°| wo. . [svme pate  |apeolcukojosao)|M. | GARASH | | MM [SKHHOWAO10. 1100, 32
T
1

? ' I D N O T 9 [AFFROVED

-
ol

1amy

2

EllE



