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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 has 
been properly connected to the cable. Commercial network cable testers can
cost £60 or more. Here's an idea for a simple cable tester that cost under £20 if
you, or someone handy with a soldering iron, makes it from scratch.

The theory of the project

Thisprojectis a simplecontinuitytester– butparalleled
eighttimesto checkeachof the wiresin the Ethernet
cable.It's just a batteryanda bulb(well,lightemitting
diode– LED) thatshowsyouhavea goodconnectionon
your connector.

It wouldbeveryeasyto producethesortof professional
cabletestersthatcost£60to £80.Butwe'vedesigneda
simple project that can be put together with minimal effort.

To saveon cost you couldbuild this completelyfrom
scrap.Theonlyproblemthatyou'relikelytohaveis finding
theRJ-45socketsto plugyoucableinto.They'reactually
difficultto buyas singlesockets.So you'dhaveto take
apartsomeoldnetworkcards,ora brokenhub,togethold
ofthem.Thenyouhavetofinda boxtoputallthepartsin.
So insteadwe'vesolvedthesetwo problemsin oneby
usinga doublenetworkwallsocket.Youcansometimes

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

The other four significant parts are:

� A set of 8 dual in parallel – or DIP – 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-pin dual in line – or DIL – socket. This not only
ensures we don't damage the switches when soldering,
but 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 – or SIL – 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.

Theonlytechnicalpartofthisprojectissettingthevalueof
the SIL resistors.You haveto calculatethis value,in
Ohms, using:

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

In thiscasewe'veusedspeciallowcurrentLEDs.Sothe
resistorvalueis [(9V– 2.5V)x 1000]/ 2mA,equals3,250
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Ohms.ThenearestpreferredvalueSILabovethisis3,900
Ohms,or 3.9k. Soweusethisvalueof SIL.If youreuse
old LEDs,you can assumethat they havea forward
currentof around25mA,anda forwardvoltageof around
2.25V, and calculate accordingly.

TheotherissuewithLEDsis thattheycanonlybeused
onewayround.Thewireconnectedto thebatterypositive
– the anode – is usually the longest leg on a new LED. The
wire connectedto batterynegative– the cathode– is
usuallymarkedbya smallflatareaonthesmallflangethat
runsaroundthebaseof theLEDbody.If in doubt,geta
2.2kresistor(or thereabouts)anda 9Vbattery,connect
the resistorto batterypositive,and then connectyour
LEDsbetweentheresistorandbatterynegative.Whenthe
LEDis therightwayaround,andassumingtheLEDworks
OK,thenit will light.Youcanthenmarktheanode(wire
connected to the resistor) for later reference.

Theotherthingwe needis hook-upwire.Useany old
lightweightwire. But for simplicitywe used someold
Ethernetcable.It's not becausewe needthe Ethernet
cable.It's justso thatwehavethestandardcolour-coded
wirestoensurewefixtherightwirestotherightterminals.
You'll need two 6”/15cm lengths of Ethernet cable.

We mountthe componentson stripboardor veroboard.
Stripboardhas copperstripswith holespunchedevery
0.1”/2.54mm.Tomountthecomponentsontheboardyou
needa solderingironandsomesolder(witha fluxcoreto
makethe soldereasierto use).If you'veneveruseda
solderingironbeforeyoushouldpracticefirstbysoldering
somelengthsofwireto thestripboard.Theimportantthing
is to getsmall,neatblobsof solderon theboard,andto
ensure that you don't bridge between the copper strips.

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

Finally,you'llneeda
drillbit thesamesize
as your LEDs; a
coupleof smallbolts
to fit the stripboard
onto the case; a
batteryclip; a deep,
46mm back box

(shortonesare no goodfor this job) to fit the Ethernet
socket to; and a Stanley knife and fret saw to cut the case.

Beginning construction

Webeginby cuttingtwopiecesof stripboardto theright
size.Onefor the switches,whichis 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
easiertohandleduring
construction,and then
cut themdownbefore
puttingtheminsidethe
case.
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Youhaveto cutsome
stripsonboard.Onthe
switchboardyou cut
eight strips in the
middleat thethirdhole
in from one side.On
theLEDboard,youcut
eight strips in the
middleat the second
holdin fromoneside.
The switch board is
mountedto the case,
so youneedto drill a
holeat eachendto fit
your bolts through.

NextwemounttheDIL
socketand SIL array

on the switch
board. First
place the DIL
socketsothatit
straddles the
cut strips,with
the legs of the
socket on the
second hole
from the edge.

If youbendthelegsin slightlywhenyou'vepushedit into
theboardit'll stopthesocketfromfallingout.Thenyou
mounttheSILarrayalongsidethesocketin thefirstlineof
holes. Make sure that the ninth pin of the SIL array with the
largedot is on thestripin frontof theDILsocket– the
othereightpinsshouldthenlineupwiththeeightlegsof
theDILsocket.Thensoldereverythingto theboard(see
above, middle).

Next we insert the LEDs into the LED board. The reason or
using3mmLEDsis that they line up betterin a small
space.But the 3mmwideLEDsstill haveproblemson
stripboard where the holes are 2.54mm apart.

 

So,beginby insertingthe firstandthe lastLEDs.Make
sure thatthelongleg– theanode– is facingthecentreof
theboard,nottheedge.Thenslidea 6mmwidestripof

cardin betweenthelegs(seeabove).Thishelpsensure
that the LEDsall lineup to the correctheight– it also
ensuresthatthere'senoughslackin the legsto fit them
trougha smallholein thecase.Theninsetthesixother
LEDsso that they all line up alongthe card.Finally,
becausetheyarespreadapart,theLEDsattheedgedon't
pointstraightup. So get somepoint-nosedpliersand
tweak them straight (see above right).

Now you can
solder in the
LEDs. Problem
is, the won't
standup.Soput
then between
the jawsof the
point-nosed
pliersandthey'll
stand up
enough to
solder them.

Wehaveto connectthecathodesof theLEDstogethert
couplethemto thenegativeof thebattery.Wecouldwire
them together – but it's fiddly. So instead just bridge across
thetracksof thestripboardas yousoldereachcathode.
Finally,onthelastLED,bridgethesolderontotheempty
track.This will becomethe track that we solderthe
negative (black) wire of the battery clip to.

Finally,cropoffall theLEDlegsdownto hesolderjoints,
andremovethecard(seebelow– notethebridgingof the
solder on the cathodes in the left picture).

  

Nowwe haveto workon thewireconnections.Remove
thewiresfromeachof thetwo15cmlengthsof Ethernet
cable– if yousplitoneend,they'relooseenoughto just
pullout.Keepthetwosetof wiresseparatebecauseyou
need to keep this
colour coding. It
also helps if you
unravelthe twisted
pairs of wires.

Beginby stripping
about 6mm of
insulation from

Copyleft 2003, The Free Range Network page 3 of 8



SSPJI02: Ethernet Cable Tester

eachendof eachwire.If thewireisn'tsolid,butmadeup
ofmanysmallwires,youhaveto twistthewiretomakea
solid end to push through the holes of the stripboard.

Takeonesetof wiresandbeginpokingthemthroughthe
holesby eachLED'sanode.Theymustbe insertedin a
specificorder.WiththeLEDsfacingup,thespaceforthe
wiresisthebottomoftheLEDboard.TheLEDtotheleftis
number1, andtheoneontherightis number8. Insertthe
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
aroundthe side
of the board.
Then carefully
solderthe wire,
and cut off the
excessdownto
the solderjoint.
Again,you can
hold the LEDs
in the jaws of
the pliers to
keep them
upright (right).

When this is
complete we

repeatthesameprocesswiththeswitchboard.Withthe
DILsocketfacingup, the SILarrayis at the top of the
board.Theswitchto theleftis number1, andtheoneon
therightis number8. Insertthewiresin thesamecolour
order as for the LED board.

Finally,soldertheblackwireof thebatteryclipto theend
of the
solder
bridge
on the
LED
board.
Then
solder
the red
wire of

thebatterycliptotheendpinoftheSILarrayontheswitch
board– thepinwiththebigspotaboveit. Thatcompletes
the soldering.

Unit assembly

Difficultwork'sfinished– nowwebeginto assembleand
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
switchesintotheDILsocket,makingsurethatthe'number
1'switchisontheleft.Connecta batterytothebatteryclip.
Then make sure that all the DIP switches are set to 'off'.

Usingthe wiringtableabove,switchon oneof the DIP
switches,startingat one,andmakesurethatthecorrect
LEDlightswhenyouconnectthesamecolourwiresfrom
theswitchboardandtheLEDboard.If thecorrectLED
doesn't light, or a different one lights, check your wiring.

Whenthe circuitcheckis completewe installthe two
boardsontherearof thenetworksocket(seenextpage).
Beginby placingthe boardson the rearof the socket.
Makesurethattheyfit,andif not,trimthemslightly.You'll
alsohaveto makesurethatthewirescanbechannelled
so that the board can fit neatly against the surface.

Fromtheedgeoftheface,measurethepositionoftheDIP
switches.Thenmeasurethe positionof the LEDs.You
nowplotthesepositionsonthefrontoftheface.You'llalso
haveto measurethepositionof eachLEDin orderto drill
the hole for it to fit into.

NowyouhavetodrilltheholeforeachLED.Thendrillthe
holesforeachofthefixingboltsontheswitchboard.Then
drill a holeat eachcornerof the areawherethe DIP
switcheswill fit throughtheface.Nowyouhaveto geta
fretsawandcutouta squarebetweenthefourDIPswitch
holestogivea neatsquare.Youcantrimtheholeusinga
sharpknife.Fit the switchboardintoplace,andfix the
bolts through the face and board to keep it there.

FittingtheLEDsis a littlemoredifficult.Theyfit in place
becausetheyaretightintheirhole.Byexperimentationwe
foundthatdrillingholesforeachLED,andthencuttingthis
intoa longslotwitha sharpknife,gavethebestfit. The
LEDsareabletoshiftandfit intotheholesbecauseof the
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6mmofspacecreatedbythepieceofcardweusedwhen
soldering.

Nextweinsertthewiresintotheconnectorblocks.Todo
thisweusea small'IDCinsertiontool'.Thishasa small
plasticnotchto pushthewireintotheconnectors,anda
pairof flapsin frontof it toholdthewirestraightwhilstyou
align with the IDC connector (see below).

Wetakeoneof thetwoblocksto be the'straight'socket
(theloweronein thepicture),andoneto bethe'crossed'
socket.Theseblocksare colourcodedto alloweasier
insertionof thewires.Thisis madea littlemorecomplex
as some have to options (we used the 'B' option).

Most importantly, thewiresof the switchboardmustbe
insertedintothestraightblock,andthewiresof theLED
boardmustbe insertedintothecrossedblock.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 

Havinginsertedthewiresintothefirstblock,wecheckthat
they are correctlyset on the secondblock usingan
Ethernetcable that we know to be workingproperly.
Connectthe cablebetweenthe twosockets.Setall the
DIPswitchesto 'off'. Then,fromone to eight,set that
switchto on.Touchthestrippedendof thecolourcoded
wireontotheappropriateIDCconnector.If it is correctly
wired,thecorrectLEDwilllight,correspondingto theDIP
switchnumber(seetablefororder– seepicturebelowfor
an example using switch no.1).
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If therightLEDdoesnotlight,try theotherconnectorsto
see if youhavea connectionproblem.If all is correct,
insert the wire using
the IDCinsertiontool.
Thenyoucancropthe
wireto therightlength
using some wire
cutters.

Whenyoufinishyoucanswitchall theLEDson oneby
onetomakesureyourcircuitsdon'tshortandcauseother
LEDstolight(seepicturetopofnextpage).Thenmarkthe
frontpaneltosaywhichsocketis the'straight'socketand
whichis the'crossed'socket– thisis importantfortesting
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

theunitweused,thefrontplacewasn'tsymmetrical.This
meantthatthebatterycouldbeneatlyaccommodatedon
onesideof thecase.So,put thebatteryon thecorrect
side,closeup and tightenthe screws.Theunit is now
finished.

  

Using the unit to test cables

It wouldbe simplerto just test the four wiresthat the
Ethernetcableusesfordatatransfer.Butthereasonwe
test all eight is that we can then check for crossed wiring.

TheboxbelowshowstheusualwiringorderforanRJ-45
cable. There are two types of fault that can happen:

� Continuity fault – the crimping process doesn't make a
good electrical connection between the wire and
connector.

� Wiring fault – wires are inserted in the wrong order.

Usingthe DIPswitcheswe cancheckfor bothof these
faults.Tobegin,theunitissetsothatallswitchesareoff–
to check that all LEDs are off (below left).

To testtheunitsettheswitchesto onandcheckthatall
the LEDslight(above,right).Thepurposeof this is to
checkthattheunitfunctionscorrectly.Youdon'thaveto
dothiseverytime,butif yougetanerrorit'sa goodideato
checkthatit'snottheunitthat'sfaulty.Youcouldalsodoa
testbyswitchingeachDIPswitchononeata timetomake
sure that only the corresponding LED lights.

For a normal 'straight' Ethernet cable, linking a computer to
a hub,totestthelinesare
correctlywired and that
thereis a goodelectrical
circuitwesetswitches1,
2, 3 and 6 to on. If we
insert a cable, the
corresponding LEDs
should light (see right).

Fora 'crossed'Ethernetcable,usedto linktwocomputers
directlywithouta hubyougetexactlythesamepattern.It's
important thatto testcrossedcablesthatthe'straight'end
is insertedin the'straight'socket,andtheotherendmust
beinthe'crossed'socket(seewiringdiagramattheendof
thissectionto findwhichis which).If youturnall theDIP
switchesoff, thenswitchon DIPswitchno.1,LEDno.3
lights.Switchon no.2,LEDno.6lights.Switchon no.3,
LEDno.1lights,andswitchonno.6,andLEDno.2lights.
Evenif youhaven'tcheckedthewiringofthesockets,ona
goodcablethedifferencebetweenthetwosequenceswill
tellyouwhetheryou'redealingwitha straightor crossed
cable.

Finally,fora thoroughcheckthatthewholecableworks,
youshouldturnoffall theDIPswitchesandturnthemall
ononeata time.Thisensuresthatthenon-datawiresare
alsogood.ForstraightcablestheLEDcorrespondingto
theswitchshouldlight.But for crossedcablestheorder
the LEDs light is  3, 6, 1, 4, 5, 2, 7 and 8.
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Fault finding

Thebestcheckofanyfaultis toswitcheachDIPswitchon
andoff,oneat a time.Dependingonwhetheryouhavea
straightor crossedcable,theLEDswilllightin a specific
sequence.

When the correct LED
failsto lightit is likelythat
you have a bad
connection– either the
cable didn't crimp onto the
connectorproperly,or a
wirein the cableitselfis
faulty.In thesecases,assumingyou'vegotswitches1, 2,
3 and6 'on'o checkthedatalines,one(ormore)of the
LEDs will not light (see right).

In thiscase,setal switchesto 'off'.Then,oneat a time,
switchthemon.A badconnectionwill showitselfas an
LEDthatwillnotlight(seebelow,left).Ofcourse,aswe've
only1, 2, 3 and6 switcheson,it is possiblethata data
wire has been wiredto the wrongpin on the RJ-45

connector– soit doesn'tlightbecausethelineto whichit
is mis-wiredis notswitchedon.To testthisyoucanjust
switchonandoffeachswitchtoseewhichLEDlights.For
example,(below,right)if switch5 lightsLED6 insteadof
LED 6, it's likely that the connector has been mis-wired.

 

Themis-wiringcanalsoshowupwhenyouinitiallytestthe
cable– becausealthough4 LEDslight,oneof themis
wrong(seebelow,left).Totestthisswitchonandoffeach
switchtoseewhichLEDlights.Forexample,(below,right)
if switch6 lightsLED5 insteadof switch5, it's likelythat
the connector has been mis-wired.

 

Eitherway,a fault meansonething– youneedto cut
off one of the connectors and crimp it on again.

If it'sa badconnections,cutoffoneof theconnectorsand
crimpa newoneon.If afterrepeatingthetestthere'sstilla
problem,cutofftheotherconnectorandtryagain.If there
is still a bad connection then it's a cable fault.

If it'sa mis-wire,whichconnectoris wrongdependsupon
whichwayaroundtheconnectorsare.Onstraightcables
thisdoesn'tmatter,butoncrossedcablesit does.Crossed
cablesmusthavethe straightconnectorin the straight
socket,andthecrossedconnectorinthecrossedsocket.If
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. When you can identifywhich
connectorwaswronglywired,cutit offandcrimpona new
one.Theyshould,dependinguponthetypeof connector
(straight/crossed) look like one of the examples below:
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Cable testing – a quick 'how to'

1. If necessary test the unit – switch off all switches to make
sure all LEDs are off, insert a good (straight) cable, and
then switch on the switches one at a time to make sure
corresponding LED lights.

2. For testing a cable quickly, make sure that only switches 1,
2, 3 and 6 are switches on.

3. If in doubt, check that the cable is straight/crossed by
holding each connector with the metal contact facing 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 'straight'
end) and one will have green/white (the 'crossed' end).

4. Insert cable into unit – if you are testing a 'crossed' cable
make sure that the 'straight' plug is in the 'straight' socket
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
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
sequence.

7. If you don't get this pattern, the cable has a fault and you
need to consult the 'fault finding' section.
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Straight Connector Crossed Connector

Parts List and Project Costs

Component Description Source/cost

To buy new from Maplins:

Code Title Cost

RJ-45 socket Double RJ-45 wall socket. Can be found in sales of old network
scrap, or bought new for around £10

DP29G 90Deg UTP
O/Let Dbl 

£10.99

Back box Any back box/patress will do provided
that it's at least 46mm/1.8” deep

Junk shops or local DIY sales. Can be
bought new for £1 to £2

DB40T Sur Patt 46mm
Sngl

£1.49

8x LEDs
(green)

Any matching LEDs – we used low
LEDs to reduce battery drain.

Salvage from old electrical equipment
– especially AV equip.

CJ56L 2mA 3mm
Green LED 

£1.28
(8 @ 16p)

DIP switches 8-way DIP switches, single pole single
throw

Recover from old computer
cards/peripherals

QY70M Slimline 8W DIL
Sw

£1.49

3.9k SIL array8-way SIL resistor. Recover from old computer
cards/peripherals

N80BC 8Res 9pin Array
3.9k 

£0.12

16-pin DIL
socket

Standard 16-pin IC socket. Computer sales, but you may have to
buy one new

BL19V DIL Socket 16
pin

£0.14

PP3 battery
clip

PP3 snap on battery clip Recover from any old portable
equipment

HF28F PP3 Clip £0.29

PP3 9V batteryAlkaline will do, but we used a
rechargeable NiCd

You may have an old NiCd, but you
could buy an new alkaline

AR46A Duracell PP3
1pk

£3.79

Hook up wire Two 15cm lengths of eight core (or
equivalent)lightweight wire

Could use telephone wire, but we use
30cm of Ethernet cable

CW45Y UTP Cat5 Solid
1m

£0.39

Small bolts Two small flat headed M3/3mm dia.
bolts, around 2cm long, with nuts

Recover from any old electrical
equipment or other hardware

N55AK
N19AL

M3x25 P Slot
M3 Hex Nut

£0.99
£0.99

Stripboard 15 strips x 6 holes and 11 strips x 4
holes stripboard/veroboard

Should be able to borrow some from
anyone who plays with electronics

JP47B Stripboard 2939 £2.29

TOTAL Trash-tech: Around £15 (wall socket, back box and a new PP3 battery) 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 cutters, saws,
drills, soldering iron and solder. Note you can buy a ready made cable tester from Maplin for £59.99 (code ZY77J).

The Salvage Server Project has been developed by the Free Range Network to promote the use of redundant IT equipment as a resource for community and grass roots
campaigning organisations. This report has been produced to support the work of the project, and is made freely available to encourage the objectives of the project.
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