REPURPOSING THE
Dell Chromebook 11 - 3120
Disassembly and Reassembly Guide
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Waming: This manual is intended for use by a Dell Certified Technici
Damage due to servicing that is not authorized by Dell is not covered by your
warranty. Read and follow the safety instructions that came with the product.




Notes, cautions, and warnings

a NOTE: A NOTE indicates important information that helps you make better use of your computer.

A CAUTION: A CAUTION indicates either potential damage to hardware or loss of data and tells you
how to avoid the problem.

A WARNING: A WARNING indicates a potential for property damage, personal injury, or death.
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le INTRODUCTION

Tn thiS mAInudl we’ll tike 1 100k A1t whit Chromel00kS ves
their viSe Ind AUl tn educitionmdl environmentS Ind how o
mike them uSAle A0 LeYond the Luilt-in eXPiry dite of
the oldev modelS.

AS vePUiring Chromel|,00KS 1S deviCe SPeCi£iCc (And WS minY
Pre-vrequisites)s tn thisS Julde we’ll foCuS on the one [’ve
PerSomilly mIndded 10 vePUir Ind thit L Stivted reuSing the
DELL Chvromel00) || 3120,

we’ll do SO LY triverSing two SouvrCeS of doCumentlition:
the ovisindl DELL “diSASSembly Ind velSSemlly minudl” Ind
@mrChromel,OX’Ss In OPen SourCe develoPer who hS
doCumented eXtenSively how 10 vePlir thiS Ind miny move
modelS of Chromel00)S,

All of the ove 1S medilted Ind veworked LY mes @C3
OCCUPYing the SPACe 0f A ServiCe miInul|l 10 inSevrt my Oown
form 0f doCumentitions which mikeS uSe of PRY Ind humovr
10 Add vATiouS elementS thit Are Smoothed out of teChnicll
doCumentition £or moS+t of the time.

RCPM‘PmJ CM‘OMCLOO](S 1S deviCe SPeCifiCs SO the method!
Shown hevre will not work om InY Chromel 0ok deviCe.

ThiS duide £oCuSeS om Y method thit worksS for the DELL
Chromel,00K || 31205 if the ComPuter deviCe 1S mot mindded.

N

LF A deviCe 1S mInddeds You Should See 1 meSSAde thit SAYS
"Fhromel,ook mANAded LY Fnime®" in the welCome SCreen onCe




DuUring the PASt three VYelrS D['ve Leen APProAChing
miinteniInCe Ind vePlir 0f COmPuterS And SwmirvtPhonesS,
SinCe mY LACkIround 1S tn the ArtSs T thoudht thit thiS wAs
Something thit L Could mot do S T NCked A teChwicil
Licksvrounds Lut AS movre of our JUY liveS vrevolveS Ind
relieS om uSing ComPuterS Hor everVthinds I LeCime
intereSted in APProAChing their miterinlity.

In 2025 I ook PAvt fn 1 wovrkShoP ovdinized LY BoviS
Smeenk At the WDKAs the vt ACAdemyY T Studied At in
ROttevrdim, TOJether with 0ther StudentSs I diSCovevred
thiS £AmilY of deviceS for the £irSt time LY vrePiiring 2
SevieS 0f them diSCAvded LY different elementivy SChoolS in
the Nethevriinds,

ThiS wlS one 0f the hirdeSt vePUir I’ve ever dones Ind the
moSt ShoCkind ome S well. Lt wiS Somethind ComPletely
different thin whilt L wis uSed 10 Ind the ProCeSS 1o £iXx
them JAve me 1 mAJovr heddiChe.




T deCided 10 foCuS om the Chromelook AS T ConSider §t
deviCe thlt SumS uP virious fntereStS T develoPed over the
PASt VelrSs thit Cime UP while 10okind {nto CommunitieS of
PrictiCe SUCh 1S dedrowths SONRYTPUNK And PermiComPu-tings
thit AUWAYS felt uite WUStrACt Ind hivd to APProACh in
conCrete wvs,
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But wits whit 1S 1 Chromel, 00K InywAy? Let’s tike 1 wAly
Avound $t Ind £ind ou+,



Top View 2. WHAT IS A CHROMEBOO‘(?

The Dell™ Chromebook™ 11 (3120) system top view and features are as below:

The Chvromel,00kS 1re 1 SevieS of ComPuterS ProducCed LY 1l
of the L3 ComPuters mInufACturersS (ACERs DELLs HPs
\_ENQOVOs SAMSUNE 1 in ‘colnLoeron with Goodle,

U From -tﬂ OUtSide,
OKS Iike 3 redulv CoOmPuter

d oPevriting SVYStem
SS the 1PPliCAtions
Gwlls Goosdle Drive

evrS for SChools due
d relltive elSe of

4

=
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BUt Mv—ﬂﬁﬁ#%%—tms ChromeQS fov
numeyrou _{ v mOde _,_S_-tum_s j&_—t, SOf£twire Ind imPovrtint
Security uPddteS would not Le SUPRlled Anymores which

CluSed them to LWW ol Solete.

BeCluSe theSe q(cV1CeS wovrK moS+lY online=F5rS+ (SinCe theV
Ire linked 10 Coodle ACCOUNTS) £Or SChOOIS +hiS wiS mos+
Ifkely In imPortint vedSomsS 1o Jet vid 0f them Ind uPIvrde
10 the newevr modelSs vevellind the hidden CoSt of AJoPtind
them in the £irsSt PACe.

ThiS 1S not Somethind new, Every ConSumevr ProduCt fov
deCideS hiS Leen deStdIned with In ArtificllY determined
1£eSPAn thit mAkeS Something StoP workind Ind CredteS 1
need 10 vePlACe it Soomer thin neCeSSArY. ThiS PrictiCe S
Cllled “PRmmed ol SoleSCenCe”s AInd it vuleS the deSiIn of
everythind.
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omel,00KS §S SO
ArY 10 Othevr tYPe
vePUAr AInd vreuSe

both DELL yng
inding,,,

6
New modelS 0f theSe ComPutersS Ave SHill Leind ProducCed o

1hiS dAY Ind the old oneS Are moS+lY AL Andoned Ind PerCeived

LAS1teASh 1o e diSROSed 0f,

1 Webcam LED

BUts, in_termS of hirdwires moSt 0f thew Still work Ind

Sinde A 103 oF vire minev S AInd RLOv 30 into the Production

kgpc 'Q?)gfgsqev‘itewwwms them IWlY SeemS 10 |e movre of

ower Button

?g‘vv"s%c thin 3 Security PreClution,
6

A-Cover LED ( Interactivity LED)
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I Goodle determineS how lond this ComPuter CAn Le uSed for
throudh Chrome(0Ss whlt we need 10 do 1S 10 Jet vid of is
mkind it PoSSille 10 nSHAUl AIn0Other OPeriting SYStem,

SinCe vemoving ChromeQS 1S not Somethind enlliled LY
defiults we need 10 £irSt do Some hivdwire Ind Sof£twive
mOodi£1CAtionS 10 the Chrowmel0oks whiCh might Sound SCIvY
Ind wrond At timeSs Lut theSe Ave eSSentillY the StePs
needed 10 IChieve our S0,

SHArting £rom the hivdwives let'S £irSt of AUl oPen the
DELL ChvrOmel|, 00k ub,

On {1S Lottom Side we CIn See thit 1t hiS 7 SCrewsS Ind thit
Efortunetely AUl 0f them Are CroSS ShiPed Ind 0f the SAme

Size. ThiS tYPe 030 SCrew {S Pretty COommOms SO findind 3
The Dell™ Ch mebookTM 11 (3120) system bottom vie below:

SCrewdriver 140 11ke them out should wot Le £00 hivd.




Tools Required 3, opENING A CHROMERBOQK
A set of required and optional tools are necessary to service the product.

FOr thiS vePlir we ACtUllY ovnlY need 100|S | And 3,

1. Small Phillips-head screwdriver, size #1

2. Small Phillips-head screwdriver, size #1

3. Plastic scribe
4. Small flat-head screwdriver

5. Tork 5 screwdriver
One PhilliPS—-hedd SCrewdriver Size | Ind Something mide oFf
PIASHIC 10 PrYy OPen the Lottowm COver 10 ACCeSS +the

mothevr,olrd of the Chromel00¥,
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TO PrY the Lottom Cover OPen I+ You CInnot £ind Iny of
theSe 100|Ss even Y PRSHIC CAvd or Lidde Should o the wovrks
11 JuSt needS 1o £t Letwen the ComPuter §tS Lottom Cover,

/
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When removing ) SCrews vrememler 10 kKeeP the SCrewdriver
S4ri3ht And 10 USe the vight 3P,

StArt Slow when unSCrewind And Le Jentle!

We dom't wint 10  vuin the ShiPe 0f the SCrew You Ive
trYing 10 vremoves i£ thit hiPPens it will Le hivder to tike it
out Ind 1o Put it LACK in PIRCe Nter when we wint to CloSe
the ComPuter A91in.

Bottom Cover Disassembly

2. Pry up the bottom cover carefully, starting from the top corners.

2/4



After removing Al
the SCrewsS, inSevrt
PrYyind 100l jnt0 One
of the COrners

0+ the Lottom Cover,

Then Pltiently 30 Around
AU 0f the edIes. You will
helr 1 Smll POP everVytime
you will |00Sen the LACK
Cover,



Bottom Cover Reassembly

1. Replace the bottom cover back into its original location.
2. Gently push the cover back to make sure that it is secured in place.

3. Tighten all seven (7) screws.

Before touChing AnYthind inSide of the ComPuters mike Suvre
thit the deviCe 1S turned OFF Ind unPludded from Power,

OnCe You 0Pen AnY eleCtroniC deviCes wilke Suvre +0
diSConneCt the Littery (PoSSiLlY remove i1) Lefore touChing
AIYthind,



Battery Disassembly

1. Remove the two (2) screws that secure the battery in place.

2. Slowly pull the battery to disconnect the battery cable from system board, and remove the battery
from the system board.

2/4

keeP i mind thit whenever working (nSide of 1 ComPuters,
yYou Should uSe PIRSHiC toolS 40 touCh the COmPOomentS o
AVOoid ConduCting eleCtriCcity Ind Shovrtening Somethind,



L, REMOVING THE HARDWARE LOcCk

NOws On the mOtherl,olvd (the Ireen CivCuit LodArd) theve
Are 1 SCrewsSs Lut we Are onlY intereSted in removing Ovnes
the "WP' SCrew,

nyt" Stands FO¥
G

W’W‘Gl
MCU‘“V"LCD‘YB’
wt"\‘tc ?I‘O"tCC'HO“

After diSConneCting the Littery from the ComPuters we

CIn tike 1 100k At the motherloird 1Ind SeirCh for the
letters "WP's whiCh mivk the SCrew we dve l00king for,

OnCe we fFind 3ts we CIn tike it out Ind fordet ehtinely
ALOUT $1s 1S 1135 IHterally Standing fn our way., > -~
The WP SCrew 1S uSed 1S Y [oCk 10 Prevent : F—
mAKing  modificitionS 1o the COmPuters

M~
TN
which we wint 10 do LY vemoving /
ChroweQS, @
I£ the hirdwire wWwrite ProteCtion S \//
eibleds we CInmot remove the Softwive

write ProteCtioms SO thiS {S 1 neCeSSAvY /‘/

SteP.

e H
OL‘HIT)CG( USeless SCrew



Be JUMPING BETWEEN MODES

After removing the WP SCrews we CIn Put the ComPuter'S
LAttery LACK tn PRRCe Ind CloSe the Lottom Cover,

It 1S now time 10 turn the COmPuter ON A3in Ind Continue
with the removll of the Softwivre |oCk.

Before Jettind theves we need 10 enllle 1 Couble of
funCtionilitieS on the Chromel, 00k thit Are turned OFF LY
defAult And we do SO |y Chindind MODES,

Whit §S A mode? EveryY CHromel 00k 1S-1{S SHAvtS AUWAYS in
NORMAL MODEs Lut there Are four 0of thems eACh
determining/limitingd how You interiCt with the ComPu-ter
AInd whit You Cin ov CAnnot 4o with i+,

TO Continues we need to Jet to DEVELOPER MODE,. IS theve
A direCt wY 10 30 there? Of CourSe notl We need 1o £ivrS+
mike our wy 10 RECOVERY MODE AInd then from theve
AWtIVAte 1o All of thiS 1S dove LY uSing dediCited kevy
ShovrtCutSs which will Lrind us throudh virious SCreens,

|« NORMAL MODE
2.RECOVERY MQODE
3. DEVELOYER MODE

L. _EGACY MQODE




S

“MS Nr-t }ISO RSSumcs thlt the deviCe we Are trVving 10

N CSe Your deviCe 1S minddeds there will Le diffevent

roIrAmmer (SPOOKY) which thiS Juide doeS NOT Cover,

with miny visudl
maS (eXClAmition wmirkSs ved Ind VYello
‘_:_:_foc -te\*ms thit }Iluc(e 'tO unSifety)

Odi£Y 1S NOT mandded LY In LT AdwiniStritor,

tePS 10 ewille DEVELOYER MODE like uSind 1 cLzaMA




T0 3¢t 10 RECOVERY MODEs we meed 10 enter thiS eV
Comlindtion:

=)+ (&Y + (@)

PresSs And hold "eSC" And " then PreSS

After U Lits well enter RECOVERY MODEs Ind we will Le
dveeted LY our £irSt wirninds which we will {9novre.

From here we Cin try 10 1Ctivite DEVELOPER MODEs which
CIn Le 1CCeSSed LY uSing Inother ey Comlinition.

(=) + (o)

PreSS "CTRL" AInd "D"

The neXt SCreen we will 3¢t 10 fnformsS us thit to disille OF
verificitions we SimPlY need 10 PreSS the "ENTER " Lutton,

on?
teyind 10
QYER MODE?

oS verificit
wevrent we
enille DEVEL



English

To turn OS verification OFF, press ENTER.
Your system will reboot and local data will be cleared.

To go back, press ESC.

After PreSSing ENTERs the SCreen will 30 LI_ck fovr 1In
nStAnts then we will et 40 Vet In0Other SCreens which
ShowS uS Vet In0ther wilrnind.

OS verification is OFF

Press SPACE to re-ena ble.

At thiS Point we donmt PreSS AInY KeVYSs we juSt hlve o
wlt until the ComPuter will PRYS two HIVERY LOUDIN
LeePSs which will Lring uS 40 1 new SCreens one thit wirns
uS thlt DEVELOPER MODE 1S Leind ACtivited.

On the tOP left 0f the SCreens A timer of ALout 5 minuteS
will POP uPs After which the ComPuter will vel,0oot on {45
ow,



We CIn uSe theSe five minuteS 40 ConSider how muCh work
went into deSiIning thiS tediouS Set of ProCedureS Ind how
muCh work we hive AUreddy ACCOmMPIiIShed LY thiS Point.
Undoind theSe 1oCkS veduireS 1 Combinmdtion of Pre-
requiSiteS Ind overill JumPing SO mInY hooPS thit You would
think thiS {5 1 CirCuS Show not Y rePlir ProCess,

Ohs the five minuteS hive PASSed!

After DEVELOPER MODE 1S ACtiviteds we will Come LACK O
the PreviouS SCreem thilt SIYS thit "OS vevificition iS
OFF"s Ind 1f we wiit 19An the ComPuter will Stivrt in
NORMAL MODE (ConfuSing) hiS time with "develoPer
Powers" enilled.
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6. REMOVING THE SOFTWARE LOCk

whit wis o
.\\ //. WS T trVing 4o do 193107

&

From hevres we need 10 ConneCt 10 the internet And mike usSe
of our wmewly ACUired develoPer PowerS 10 entevr the
terminils £rom thevre we will downlodd A "SCriPt" Ind uSe 3+
10 remove the Softwire WP [oCk Ind £imilly modify our
Chromel|,00k 10 t1ke Chrome(S ou+t of i+,

T0O OPen the terminils we will uSe Inother eV Comlinition:

)+ Gy + (50

Press "CTRL"s "ALT" And "->"



OPening the the Terminll £for the £irSt time midht feel like
thise

~f SuPs Are You Sure You wint 10 Le hevre?

Even thoudh it midht o0k SCArYs the terminil 1S eSSentillly
Prodrim thilt vrePreSentS the SPACe 0Of the ComPuter
throudh Y teXxt LASed tnter£iCes inStedd of A IvrAPhiCAl One,

TO fnteriCt with the ComPuter within the SPACe Of the
terminils we will nvow wreite teXxt Ind then PreSS ENTER
onCe we 1re veldVY 10 hive the ComPuter ProCeSs i+t.

OnCe tn the terminils we will Jet 10 Y |03in SCreen. The
welCome teXt tellS uS 1o [09in 1S "ChronosS”s SO we write i+
on the XeYLoird Ind PreSS ENTER,

G£ thit nime SoundS £ImiliAvs $1'S LeCluSe ChronosS S the
Greek God 0f timeaae thit'S A very PretentiousS nime 10 Jive
40 Y COmPUter uSevr GO0JIleaas)




After 1033103 tn 1S ChronoSs we CIn Continue with whlt we
wevre doind,

Developer Console
To return to the browser, press:
(Ctrl Jand (LRIt Jond [ ¢~ 1 (FD

To use this console, developer mode must be enabled.
Doing 50 will destroy any saved data on the system.

In developer mode, it is possible to
- login and sudo as user 'chronos'
= require o password for sudo and lo?ln(-)

screen dimming):
= Instoll your cun opereting system image!
* To set & password for “chronos', run the following as root:
chromeos—-setdevpesswd

17 you ere having trouble booting & self-signed kernel. you mey need to
ensble USB booting. To do so, run the following as root:

enoble_dev_usb_boot
Heve fun end send patches|

localhost mglmlt chronos !

LY defiult the uSer "Chronos” doeS not hive 1 PASSword
Sets SO we Cin juS+t |03in

NeXts we tYPe thiS CrizV inStruction LY hinds PrePive 0
mike miStAkeSs whiCh 1S norwmy| 1S 1t 1S Pretty unnituvril to
write InYthind CloSe 10 this:

vl 0

¥

Cd; cur| =LO£ ht1tPSe//mrChromeloX.teCh/Lirmwivre—util.Sh
282 Sudo LASh firmwive-util.Sh

1f 4w does not wOrKs
gry wettind -LOFK
1nstend of "-\OF




ThiS voudhly trinsSiitesS to:

"GO 10 mY home folder Ind downlodd thiS Prodrim Cllled
fiemwire-util.sSh £rom @mrChromel,oX'S welSites then (£ i+
wiS dowmnlodded CorveCtly OPen 1t AInd eXeCute -the
inStructions written in it'.

The Prodvrim we down|oyd £rom @nrChrome|,oX'S welSite iS 2
SCPiPts which CIn Le thoudh of 1S 1 SevrieS of (nStrucCtionSs
written LY Someomne tn A text files A COmPuter CAn vedd
SCPYiPt AInd eXeCute the inStruCtionsS written in i,

We uSe "f£irmwire-util.Sh" 10 remove the Softwire WP loCks
Id then modifyY the £irmwire 0f the Chromel00ks which
will veSult tn removing Chrowe(S,

TO mY underStindinds the firmwire S 1 PArvticulir tYPe of
Softwire thit ContvrolS ComPuter hivdwirve. BY itSelf
hirdwire doeS not do muChs SO £irmwive (n thiS CiSe Sovr+
of direCtS every PieCe 0f the ComPuters miking {t work 1S
eXPeCted.

After we write the PreviouS [ond {nStrucCtion Ind PreSs
ENTERs the SCriPt Should Pick uP thit the Softwive
writing ProteCtion on the Chromel,0ok 1S Still ons And ISk uS
£ we wint 10 wint 4o turn it OFF.

T0 Confirms we write the letter "V Ind then PreSS ENTER,

The ComPuter will vel 0o+ $tSelf.
E .&3}1“...
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WHen the ComPuter turnmS ON A3ins we hedd LACk 1o the
terimmil (CTRLHFALTH =>) AInd tYPe A3Uin the PreviousS |ond
inStruction 10 30 LACkK At the interiCtive text menu,

out 0f the IVAiNLIe oPtionSs we Are intereSted fn number 2)
"TnSHAUL/VPdAte VEFT (Full ROM) Firmwire"

T0 Le Clelrs the SCriPt we Ire uStnd vreddS hirdwire Ind
Sof£twre (nformition £rom the Chromelook (Iike the wodel
Ind the StAtuS of the WP [0CkS) Ind it PreSentS it in In
interiCtive teXt menus with 1 few SeleCtille oPtions,

Not Ul of the oPtionS AIVANLlIe hive the ConSeluenCe of
removing ChromeOSs Lut SinCe thit 1S our oljeCtives we will
ChooSe oPtiom 2).

ThiS oPtjon SubPPortS older deviCceS LeYond theijr Sett
"eXPivition QAte"s Iiving 1 ChinCe 10 Continue 1o uSe thewm,
70 Le Ale to SeleCt thiS oPtions the "Fw WP field Should
vedd "DISABLED".

Chrome0S Device Firmware Utility Script 2025.11.08

=vice: HP Chromebook 14 G5
oafr ame: CAREENA
: AMD StoneyRidge
ype: Stock Chrome0S
w Ver: Google_Careena.10388.52.0 (07/08/2019)
Fw WP: Disabled

a numeric menu option

eNU OPtT1o or
to poweroff to quit

to reboot

After SeleCting Ind ENTERINS OPtion 2. 1 SevieS of
QueStionsS will Come uP, Redd Ind Indwer 10 them LY writing
the SUuddSted teXxt And Wit until the oPevrition iS ComPleted.
You will then 30 LACK 10 the mAn menu Ind PreSS R o
veloot the ComPuter ome NSt time (Which might +ike 1
while).



COTEboc'b

—

L ‘ N

e Y N

-

14 when the ComPuter turnS ON You See Y SPRShSCreen with
1 running vALbits You've SucCCeSSHfully 8ot vid Of Goodle's
CHvromeQS.

And nOw ... NOthinds nOthing IS (nStllled Yet SO nothing Shows
uPs Lut At [eASt You Are free 10 nSHAUl 1 new oPeriting
SYStem Ind do whit You wint thiS deviCe ConCretely.

Think 1Lout how 10 vreuSe jts inStedd of leAving it on A Shelf
10 CAtCh dusS+,

Whlt You've dome heve 1S very imPovrtints mivie thisS S
youvr £3¢St time OPenind 1 COmPUter UPs OF Y terminils Lu+t
¢SSentillly whit you did wis diSoleving 10 the eXPeCtition
of 4rAShind 1 fully funcCtionind ComPuter deviCes 1IVInS+
Goodle's will,

ISwt {1 ALSurd thit 1o do SO You hid 10 30 throudh SO muCh?

And 15wt $t ALSurd thit thiS {S only one 0f the eXiStind
methodS 10 vePlivr U1 SPeCific CHromelook wmodels Avrdely

dePending on the work of @mrChromel,ox?

%

= Lram@.h ooK



7. REUSING A CHROMERQOQK

After T vePlired the DELL Chrowmelook during the
RePurPosSing Chromel,00kS workShoP LY BovriSs T ledrned thlt
L could keeP it. I've never uSed 1 deviCe thit L vrePlived on
1 dAY LSS (ASo LeCluSe theY were not mine) uP until thit
Point s SO L WS curious Lout thiS PoSSiLiltY.

Something Ludded me Lout thiS ComPuters Ind the whole
Jenevdl £AmilY of theSe deviCeSs miVYie {1 wis the Imount of
wovrk it 1S vreduired 10 SimPlY mike them uSiLle 13Uins ov,
moSt fmPortintlys the £ACt thit theY weve ProduCed o
SuPPort eduCitions Lut they end uP in olSCuring whit
ComPuter even iS,

I ChoSe 10 keeP it Ind reusSing it LeCime In imPortint PAvV
of mY AriSHIC vreSeilrCh methods 1S I’ve ledrned throudh
PrictiCe how 10 emlriCe mAteridl IimititionS AInd 10 wovry
with the SlowneSS of In Older miChine Ffovr Loth my own
Ar1iStiC PurPoSeS (SuCh AS trACKPAd ArtworksS) Ind fov
Jenevril iy uSe,

ThiS Stivted Y JjourneyY nto ve-definind my PerSoml|
teChnolodiCA uSAJes reVvisSiting mY needS Ind exPeCtAtions,

I've lelrned mInY new t00|S Ind methodS of how 1o do move
with €SSs like ledrning how 40 oPevrite Y COmPuter with
different oPeriting SYStem (LinuX Deliln 12) mividiting the
terminil And uSing teXxt LiSed Prodvrim,

ThiS meint AUSO running (nto mAInY new wllSs moStly defined
LY my INCk of technicil LAckdrounds Lut LY tryinds £1iling
Ind rePelting I've found the Wy thindS mide SenSe for me,



ColOPHON

The teXt written jn thiS mInudl iS A rework of the ovrisiml
doCumentition LY @mnrChromel, 0%,

dOCS.mrChromel,oX.teCh
All 0f the driwinds Shown hive Leen mide LY cRudijo ciStro
ChIPoniIn KA C3 LY uSind the DELL Chromel,00) || 3120'S
TeACK PAd
@ChiPC3@IrAPhiCS.SoCl
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