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Making Ethernet cables is easy, when you have the tool to crimp the
connectors. But even then, you can't always be sure that the connector h
been properly connected to the cable. Commercial network cable testers
cost £60 or more. Here's an idea for a simple cable tester that cost under
you, or someone handy with a soldering iron, makes it from scratch.

The theory of the project

find these in junk sales. Otherwise you can buy them.

Thisprojecis a simplecontinuityester— butparalleled ~ The other four significant parts are:

eighttimesto checkeachof the wiresin the Ethernet
cable.lt's justa batteryand a bulb (well,lightemitting
diode- LED thatshowsyouhavea goodconnectionn
your connector.

It wouldbe veryeasyto producehe sortof professional
cabletesterghatcost£60to £80.Butwe'vedesignea

simple project that can be put together with minimal effd?

To saveon costyou couldbuildthis completelyrom
scrapTheonlyproblenthatyou'rdikelyto haveis finding
theRJ-45s0cketdo plugyoucableinto. They'reactually
difficulto buyas singlesocketsSo you'dhaveto take
aparsomeoldnetworkardspra brokerhub togethold
ofthemThernyouhavetofinda boxto putallthepartsn.
So insteadwe'vesolvedthesetwo problemsn one by
usinga doublenetworkvallsocketYoucansometimes

A set of Bual in paralleloiDIP— switches. These

can be recovered from old computer equipment. They're
especially common on old ISA PC cards because they
are used to configure the card. We've stuck ours into a
16-pirdual in line oiDIL— socket. This not only

ensures we don't damage the switches when soldering,
pt it also means we could reuse the DIL switches if we
ever needed some for another project.

A set of LEDs to indicate whether the wire in the cable
works when under test. We could have used old LEDs,
but instead we bought some new low power LEDs to cut
down on battery usage. Old LEDs will do OK — although
it helps if they are the same colour and size!

A single in line array Slar of resistors. These

regulate the voltage in each cable to the correct value to
light the LEDs. These can be difficult to get hold of for a
particular resistance value, but you often find SILs of
random value on old computer motherboards and PC
cards. In this case you'll have to measure the resistance
of the SIL to see whether it's suitable for the project.

A battery. You could use any old 9 volt, PP3 battery.
But we've used a rechargeable battery. In fact an old
rechargeable that's getting a little past it's best, and
doesn't hold charge well, but it's OK for this project.

There's a circuit diagram for the unit on the next page.

Theonlytechnicgbartofthisprojecis settinghevalueof
the SIL resistorsYou haveto calculatehis value,in
Ohms, using:

(battery voltage — LED forward voltage) x 1000
LED forward current

Inthiscasewe'veusedspecialowcurrent EDs Sothe
resistovalues [(9V-2.5V)x 1000} 2mA equals3,250
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Circuit diagram for tester unit

OhmsThenearespreferrestalueSILabovehisis 3,900
Ohmspr 3.9k Sowe usethisvalueof SIL.If youreuse
old LEDs,you can assumethat they have a forward
currenbf around25mAanda forward/oltageof around
2.25V, and calculate accordingly.

TheotherissuewithLEDsis thattheycanonlybe used
onewayroundThewireconnectetb thebatterypositive

— theanode- is usually the longest leg on a new LED. The

wire connectedo batterynegative- the cathode- is
usuallynarkedbya smalflatareaonthesmalflangehat
runsaroundhe baseof the LEDbody If in doubtgeta
2.2kresistofor thereaboutsinda 9V batteryconnect
the resistorto batterypositive and then connectyour
LED%etweetheresistoandbatterynegativeiVherthe
LEDistherightwayaroundandassumintheLEDworks
OK,thenit willlight.Youcanthenmarkthe anode(wire
connected to the resistor) for later reference.

The otherthingwe needis hook-upwire.Useany old
lightweightvire. But for simplicitywe used some old
Ethernetable.lt's not becausene needthe Ethernet
cablelt'sjustsothatwe havethe standaraolour-coded
wirego ensurevefixtherightwiresotherightterminals.
You'll need two 6"/15cm lengths of Ethernet cable.

We mountthe componenten stripboarar veroboard
Stripboardhas copperstripswith holespunchecdevery
0.1"72.54mritomounthecomponentntheboardyou
needa solderingronandsomesolder(witha fluxcoreto
makethe soldereasierto use).If you'veneveruseda
solderingronbeforeyoushouldoracticdirstby soldering
somdength®fwireto thestripboard’heimportarthing
is to getsmallneatblobsof solderon theboard andto

ensure that you don't bridge between the copper strips2Se€-

As we're using an
Ethernetwall socket
youalsoneedanIDC
insertion tool — a
small plastic prod
that'susuallyusedto
push wires into the
connectors. Other-
wiseyou'listruggléo
get goodconnection
on the socket.

Finallyyou'llneeda
drillbitthe samesize
as your LEDs; a
coupleof smallbolts
to fit the stripboard
onto the case; a
batteryclip; a deep,
46mm back box
(shortonesare no goodfor thisjob)to fit the Ethernet

socket to; and a Stanley knife and fret saw to cut the case.

Beginning construction

Webeginby cuttingwo piecesof stripboartb theright
size.Onefor the switcheswhichis fifteenstripsby six
holes,andonefor the
LEDs whichis eleven
stripsby fourholes.If
you have the spare
board, it's useful to
make them a little
larger to make then
easieto handleduring
constructiorand then
cutthemdownbefore
puttingheminsidethe
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Youhaveto cutsome
stripsonboardOnthe
switchboardyou cut
eight strips in the
middleatthethirdhole
in fromone side.On

theLEDboardyoucut
eight strips in the
middleat the second
holdin fromoneside.
The switch board is

mountedo the case,
so youneedto drilla

holeat eachendto fit

your bolts through.

NextwemountheDIL
socketand SIL array
on the switch
board. First
place the DIL
sockesothatit
straddles the
cut strips,with
the legs of the
socket on the
second hole
from the edge.
If youbendthelegsin slightlywhenyou'vegoushedt into
the boardit'll stopthe socketfromfallingout. Thenyou
mountheSILarrayalongsidéhesocketn thefirstlineof

cardin betweenhelegs(seeabove)Thishelpsensure
thatthe LEDsall line up to the correctheight- it also
ensureghatthere'senougtslackin the legsto fit them
trougha smallholein the case.Theninsetthe six other
LEDsso that they all line up alongthe card. Finally,
becaustheyarespreadparttheLEDsattheedgedon't
pointstraightup. So get somepoint-nosegliersand
tweak them straight (see above right).

Now you can
solder in the
LEDs. Problem
is, the won't
standup.Soput
then Dbetween
the jaws of the
point-nosed

pliersandthey'll
stand up
enough to
solder them.

Wehaveto connecthe cathodesf the LEDstogethet
coupleghemto thenegativef the batteryWecouldwire

them together — but it's fiddly. So instead just bridge acros:
the tracksof the stripboara@s you soldereachcathode.
FinallypnthelastLED bridgethe soldeontothe empty

track. This will becomethe track that we solderthe

negative (black) wire of the battery clip to.

Finallycropoffallthe LEDlegsdownto he soldefjoints,
andremovehecard(seebelow- notethebridgingfthe

holesMake surthat the ninth pin of the SIL array with gder on the cathodes in the left picture).

largedotis on the stripin frontof the DIL socket- the
othereightpinsshouldhenlineup withthe eightlegsof
theDILsocketThensoldereverythingp theboard(see
above, middle).

Next we insert the LEDs into the LED board. The reason or

using3mmLEDsis thattheyline up betterin a small
space.Butthe 3mmwide LEDsstill haveproblemsn
stripboard where the holes are 2.54mm apatrt.

So, beginby insertinghe firstandthe lastLEDs.Make
sure thatthelongleg—theanode-is facinghecentreof
theboardnotthe edge.Thenslidea 6mmwidestripof

Nowwe haveto workon the wireconnection&2emove
thewiresfromeachof thetwo 15cmlengthof Ethernet
cable- if yousplitoneend,they'rdooseenougtto just

pullout.Keepthetwosetof wiresseparatéecauseou

needto keep this
colour coding. It

also helpsif you
unravethe twisted
pairs of wires.

Beginby stripping
about 6mm of
insulation from
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eachendof eachwire.If thewireisn'tsolid butmadeup
of manysmalwiresyouhaveto twistthewireto makea

solid end to push through the holes of the stripboard.

Takeonesetof wiresandbeginpokinghemthrougthe
holesby eachLED'sanode Theymustbe insertedn a
specifiorder Withthe LEDsfacingup,thespaceforthe
wiredsthebottonoftheLEDboardTheLEDtotheleftis
numbed, andtheoneontherightis numbes8. Inserthe
wires in the following order:

LED No. Wire colour LED No. Wire colour

1 Orange/white 5 Blue/white
2 Solid orange 6 Solid green
3 Green/white 7 Solid brown
4 Solid blue 8 Brown/white

As you insert
each wire pull
tight and then
bend the wire
aroundhe side
of the board.
Then carefully
solderthe wire,
and cut off the
excesgdownto
the solderjoint.
Again,you can
hold the LEDs
in the jaws of
the pliers to
keep them
upright (right).

When this is

complete we
repeathe sameproceswiththe switchboard Withthe
DIL socketfacingup, the SIL arrayis at the top of the
board.Theswitcho theleftis numbeil, andtheoneon
therightis numbeB. Inserthewiresin thesamecolour
order as for the LED board.

Finallysoldetheblackwireof the batteryclipto theend
of the
solder
bridge
on the
LED

board.
Then

solder
the red
wire of

thebatteryliptotheendpinoftheSILarrayontheswitch
board- the pinwiththebigspotabovet. Thatcompletes
the soldering.

Unit assembly

Difficultvork'dinished- nowwe beginto assembland
test the unit.

To begin,
we test the
wires  to
make sure,
before we
do anything
else, that
the circuits
work OK.
Insert the
DIP
switchemtotheDILsocketmakingurethatthe'number
1'switchs ontheleft. Conneca batteryothebatteryglip.

Then make sure that all the DIP switches are set to 'off".

Usingthe wiringtableabove switchon one of the DIP
switchesstartingat one,andmakesurethatthe correct
LEDIlightswhenyouconnecthe samecoloumwiresfrom

the switchboardandthe LEDboard If the correcLED
doesn't light, or a different one lights, check your wiring.

Whenthe circuitcheckis completewe installthe two
boardontherearof thenetworlsocke{seenextpage).
Beginby placingthe boardson the rear of the socket.
Makesurethattheyfit, andif not,trimthemslightlyYou'll
alsohaveto makesurethatthewirescanbe channelled
so that the board can fit neatly against the surface.

Frontheedgeoftheface measur¢hepositiomftheDIP
switchesThenmeasurdhe positiorof the LEDs.You
nowplotthesepositionsnthefrontoftheface.You'lalso
haveto measur¢hepositiorof eachLEDin orderto drill
the hole for it to fit into.

Nowyouhaveto drilltheholeforeachLED.Thenrdrillthe
holedoreachofthefixingboltsontheswitctboardThen
drilla hole at eachcornerof the areawherethe DIP
switchewvillfit throughhe face.Nowyouhaveto geta
fretsawandcutouta squardetweethefourDIPswitch
holego givea neatsquareYoucantrimtheholeusinga
sharpknife.Fit the switchboardinto place,andfix the
bolts through the face and board to keep it there.

Fittinghe LEDsis a littlemoredifficultTheyfit in place
becaus¢heyaretightintheirhole Byexperimentatiore
foundhatdrillingholedoreachLED andthencuttinghis
intoa longslotwitha sharpknife ,gavethe bestfit. The
LEDsareableto shiftandfitintotheholesbecausefthe
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6mmofspacecreatedythepieceof cardweusedwhen
soldering.

Nextweinserthewiresintothe connectdolocksTodo
thiswe usea smalllDCinsertioriool’.Thishasa small
plastinotchto pushthewireintothe connectoranda
pairof flapsin frontofit to holdthewirestraightvhilstyou
align with the IDC connector (see below).

Wetakeoneof thetwoblockgo be the'straightsocket
(theloweronein the picture)andoneto be the'crossed'
socket.Theseblocksare colourcodedto alloweasier
insertiorof thewires.Thisis madea litttemorecomplex
as some have to options (we used the 'B' option).

Most importantly, the wiresof the switchboardmustbe
insertedntothe straighblock.andthewiresof the LED
boardmustbe insertedntothe crossedlock Weinsert
into each block in the following order:

LED Wire colour 'Straight' '‘Crossed'

1 Orange/white Orange/white Orange/white
2 Solid orange Solid orange Solid orange
3 Green/white  Green/white Green/white

4 Solid blue Solid blue Blue/white

5 Blue/white Blue/white  Solid blue

6 Solid green  Solid green  Solid green

7 Solid brown  Solid brown Brown/white

8 Brown/white Brown/white Solid brown

Havingnsertedhewiresntothefirstblockwecheckhat
they are correctlyset on the secondblock usingan
Ethernetcable that we knowto be workingproperly.
Connecthe cablebetweerthe two socketsSetall the
DIP switchego 'off'. Then,fromone to eight,set that
switchto on. Touchthe strippedndof the colourcoded
wireontothe appropriateDCconnectolf it is correctly
wiredthecorrect EDwilllight,correspondirig the DIP
switcmumbe(seetablefororder seepictureébelowfor
an example using switch no.1).
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If therightLEDdoesnotlight,try the otherconnectort®

seeif youhavea connectioproblemif all is correct,
insertthe wire using
the IDCinsertiortool.
Thenyoucancropthe
wireto therightlength
using some wire
cutters.

Whenyoufinishyoucanswitchall the LEDson oneby

oneto makesureyourcircuitglon'tshortandcauseother
LED4golight(seepicturgopofnextpage)Thermarkhe

frontpaneko saywhichsockets the'straightocketind

whichis the'crossedsocket-thisis importarfortesting
different types of cable (this is outlined later).

Finally, we

bundle the
wires to make
the final

assembly look
neat and tidy.

Thenscrewthe

front plate of

the caseto the

back box. On

theunitweusedthefrontplacewasn'symmetricarhis
meanthatthe batterycouldbe neatlyaccommodatexh

onesideof the case.So, putthe batteryon the correct
side,closeup andtightenthe screwsThe unitis now
finished.

Using the unit to test cables

It wouldbe simplerto just testthe fourwiresthatthe
Ethernetableusesfor datatransferButthereasonwve

Continuity fadlthe crimping process doesn't make a

good electrical connection between the wire and
connector.

Wiring fault wires are inserted in the wrong order.

Usingthe DIP switchesve cancheckfor bothof these
faultsTobegintheunitis setsothatall switcheareoff—
to check that all LEDs are off (below left).

Totestthe unitsetthe switche$o on andcheckhatall

the LEDslight (above right).The purposeof thisis to

checkthatthe unitfunctiongorrectlyY oudon'thaveto

dothiseverytime butif yougetanerroiit'sa gooddeato

checkhatit'snottheunitthat'faultyY oucouldalsodoa

testbyswitchingachDIPswitcltononeata timeto make
sure that only the corresponding LED lights.

For a normal 'straight' Ethernet cable, linking a computer tc

ahubtotestthelinesare
correctlywired and that
thereis a goodelectrical
circuitwe setswitched,
2, 3 and 6 to on. If we
insert a cable, the
corresponding LEDs
should light (see right).

Fora 'crossedEthernetable usedto linktwocomputers
directlyithoutt hubyougetexactlyhesamepatternit's
important thatto testcrossedableghatthe'straighend
is insertedn the'straightsocketandthe otherendmust
beinthe'crossedocke{seewiringdiagranattheendof
thissectiorto findwhichis which)If youturnall the DIP
switcheff, thenswitchon DIP switchno.1,LEDNo0.3
lights.Switchon no.2,LEDno.6lights.Switchon no.3,
LEDno.1lightsandswitctonno.6,andLEDnNo.2lights.
Evenfyouhaven'theckedhewiringpfthesocketspna
goodcablethedifferencbetweethetwosequencewill
tellyouwhetheyou'redealingvitha straighr crossed
cable.

Finallyfora thorougltheckthatthe wholecableworks,
youshouldurnoffall the DIPswitchesndturnthemall
ononeatatime.Thisensureshatthenon-dataviresare

test all eight is that we can then check for crossed wiriiigbgood.For straightableshe LEDcorrespondirtg

Theboxbelowshowgheusuawiringorderforan RJ-45

cable. There are two types of fault that can happen:

the switchshouldight.But for crossedcablesthe order
the LEDs lightis 3,6, 1,4,5,2,7 and 8.
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Cable testing — a quick 'how to'

connector soit doesn'tightbecausé¢helineto whichit
is mis-wireds notswitchean. To testthisyoucanjust

- If necessary test the unit — switch off all switches {o makgyitcronandoffeachswitctto seewhich_EDlights For
sure all LEDs are off, insert a good (straight) cablg, andexample(belowright)if switchb lightsLED6 insteadbf

then switch on the switches one at a time to make
corresponding LED lights.

SU'®) ED 6, it's likely that the connector has been mis-wired.

. For testing a cable quickly, make sure that only syitches 1,

2, 3 and 6 are switches on.

. If in doubt, check that the cable is straight/crossed by

holding each connector with the metal contact facjng you,

and pointing to the right. On straight cables both
connectors will have the white/orange at the top. On
crossed cables one will have white/orange (the 'sfraight’
end) and one will have green/white (the 'crossed' end).

. Insert cable into unit — if you are testing a 'crosseq' cabithemis-wiringanalsoshowupwheryouinitiallyestthe

and the 'crossed' plug is in the 'crossed’ socket.

5. If all's well, LEDs 1, 2, 3
and 6 will light and no
others — see right.

6. To check all wires,
switch off all switches,
and then switch them on
in order from 1 to 8. For

sequence.

need to consult the 'fault finding' section.

Fault finding

Thebestcheclofanyfaultis to switcheachDIPswitchon
andoff,oneat a time.Dependingnwhetheyouhavea
straighbr crossedable the LEDswilllightin a specific
sequence.

When the correct LED

failsto lightit is likelythat

you have a bad

connection- either the

cable didn't crimp onto the

connectoproperlyor a

wirein the cableitselfis

faultyln thesecasesassumingou'vegotswitched, 2,
3 and6 'on'o checkthe datalines,one(or more)of the
LEDs will not light (see right).

In thiscase,setal switcheso 'off'. Then,oneat a time,
switchthemon. A bad connectiowill showitselfas an
LEDthatwillnotlight(seebelowleft) Ofcourseaswe've
onlyl, 2, 3 and6 switche®n, it is possibléhata data
wire has beenwiredto the wrongpin on the RJ-45

straight cables LEDs 1 to 8 will light in sequence. [For
crossed cables, lights 3, 6, 1, 4, 5, 2, 7 and 8 will light in

make sure that the 'straight' plug is in the 'straight| socké@ble— becausealthough LEDslight,one of themis

wrong seebelowleft). Totestthisswitchonandoffeach
switchto seewhich_EDlightsForexamplgbelowright)
if switchg lightsLEDS5 insteadf switchb, it's likelythat
the connector has been mis-wired.

7. If you don't get this pattern, the cable has a fault and yomitherway,a fault meansonething — you needto cut

off one of the connectors and crimp it on again.

Ifit'sa badconnectionsutoffoneof theconnectorand
crimpanewoneon.If afterepeatinthetestthere'stilla
problengutofftheotherconnectaandtryagainlf there
is still a bad connection then it's a cable fault.

Ifit'sa mis-wirewhichconnectais wrongdependsipon
whichwayaroundhe connectorare.Onstraightables
thisdoesn'matterbutoncrossedablest doesCrossed
cablesmusthavethe straightconnectom the straight
socketandthecrossea@onnectdanthecrossedocketlf
this is the case:

If the switch on the data line you are testing lights a
different LED to that required, then it's the connector in

the crossed socket that's likely to be wrong.
If the LED on the data line you are testing is lit by

another switch, then it's the connector in the straight

socket that's likely to be wrong.

Eitherway, do a visualcheckto see whichway the
connectorsare wired. Whenyou can identifywhich
connectaraswronglyviredcutit offandcrimpona new
one.Theyshoulddependingponthetypeof connector

(straight/crossed) look like one of the examples below:
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Straight Connector

Parts List and Project Costs

Crossed Connector

To buy new from Maplins
Component Description Source/cost Code Title Cos
RJ-45 socket |Double RJ-45 wall socket. Can be found in sales of old net@#R9G |90Deg UTP £10.99
scrap, or bought new for around £10 OlLet Dbl

Back box Any back box/patress will do prodidddshops or local DIY sales. CaB4&@T |Sur Patt 46mm  £1.49
that it's at least 46mm/1.8” deepbought new for £1 to £2 Sngl

8x LEDs Any matching LEDs — we used |@alvage from old electrical equipBd&@L |2mA 3mm £1.ZI

(green) LEDs to reduce battery drain. |- especially AV equip. Green LED | (8 @ 16p)

DIP switches |8-way DIP switches, single pole Regterer from old computer QY70M |Slimline 8W DIL £1.49
throw cards/peripherals Sw

3.9k SIL array8-way SIL resistor. Recover from old computer N80BC |8Res 9pin Array £0.12

cards/peripherals 3.9k

16-pin DIL  |Standard 16-pin IC socket. Computer sales, but you may haBe18V |DIL Socket 16 £0.14

socket buy one new pin

PP3 battery |PP3 snap on battery clip Recover from any old portable [HF28F |PP3 Clip £0.29

clip equipment

PP3 9V battenAlkaline will do, but we used a |You may have an old NiCd, but yd®46A | Duracell PP3 £3.79
rechargeable NiCd could buy an new alkaline 1pk

Hook up wire ' Two 15cm lengths of eight core |(@ould use telephone wire, but wEWsEY UTP Cat5 Solid £0.39
equivalent)lightweight wire 30cm of Ethernet cable im

Small bolts | Two small flat headed M3/3mm @acover from any old electrical N55AK |M3x25 P Slot £0.99
bolts, around 2cm long, with nutequipment or other hardware |N19AL M3 Hex Nut £0.99

Stripboard |15 strips x 6 holes and 11 strips $Hould be able to borrow some [#84i7B  Stripboard 2939 £2.29
holes stripboard/veroboard anyone who plays with electronics

TOTAL Trash-tech: Around £15 (wall socket, back box and a new PP3 hattery) New: £24.25

For Maplin ordering details see http://www.maplin.co.uk/ or phone 0870 429 6000. Above cost doesn't include tools like cutte
drills, soldering iron and solder. Note you can buy a ready made cable tester from Maplin for £59.99 (code ZY77J).
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