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FOREWORD

One of the commonrepair problems thatthe mine
mechanic/eleclrician has experiencedis the "bad" trailing
cable. Thetrailing cablehas developed anopencircuit in
one or moreleads, orelsetwoor more leads have shorted
together due to defective insulation or mechanicaldamage.
OnAC equpment, dependingupon the open lead(s),we
either have a Sfigle phase condition or the groundmonitor
willnot pick up to alow the circuitbreaker to be closed.

To find the open conductor we usually proceed along the
cable andpunctlXethe cable jacketand conductor insulators
with thetestleads ofa volt meteror voltagetester to locatethe
open circuit.

This method of tegting leaves much to be desred in thatthe
person testingthe cable may be badly shocked, burned or
blinded if the test leads short out two power conductors.
Equally serious Is thefact that wehaveset upa death trap that
may unexpectedly catcha personhandling thecable at a later
date. especially if the work area is wet and the person is
wearing leather boots and wet gloves. There have been
several latelelectrocuitonscausedby handlingenergizedtrail
ing cables withpinholesin the Jdets.

Findinganopenlntheground or monitor conductor isusually
accomplished by cutting into suspect splices or one person
willtwist or bend thesplices and/or cable endanother person
willwatch or listen for the ground monitorrelay to pick up.




I. INTRODUCTION

The CD-700willlocate shortsandopensinunderground trailing
cablesquickly and precisely. It willwork best foran experienoed
ope rator who isfamiliarwithitsoperation and understands trail
ingcable problems. For thisreason,we recommend thatyou read
thismanual thoroughly beforeusing theCD-700. You may want
to contactyourrepresentativeforademonstration beforeyouuse
thesystem. If beis ootavailable,please contact AMR directly.

TheCD-700systemconsistsof twounits,the transmitterand the
dett:Nnr Thetransmitter generatesa tests.ignal which iscoupled
to thecable to find thefaultedwire. The detector is used to trace
this signal down the cable. When the signal can no longer be
found you havepassed the fault.

2. SPECIFICATIONS

 A. TRANSMITTER
* 1. Input power-117 VAC +-20%

2. Outputfrequency * 1200 Hz, +-2% over
tempe rature

* 3. Ma=<imum output voltage - 8.5 VAC
* 4, Maximum output curre nt - 3JO Ma RMS
° 5. Weight - 7 Ibs.

« 6. Enclosure - 18 ga. stainless, 7 1/4Lx4 1/2W X3
1/4Hinches

7. Operating temperature *-10 to 60 degrees C

+ B. OETECTOR

* 1. Input power -9 VO€ battery (NEDA1604A,
1604 0)

« 2. Display sensitivity (sens itivity at maximum)

Xl a Short < onelight4 ma
n  four fights 50 ma




b. Open-<onelight1 volt

« fourlights 2.5 volts
3. Weight-160z.

4. Endosure - molded ABS plastic with 18 ga
stainless shield, 4-3/4L x 2 1/2ZW x 2 1/4Hinches

* 5. Operating temperatue --10 to +60 degreesC
* 6. Intrinsc safetynumber+ 9B-119-0
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3. OPERATION

A. TRANSMITTER
» Figure 1 shows a front view of the transmitter. The

oowerswitcti tums the unit onand off. Thetestmode
switch selectsthetypeof fault which wil fight the flll[!1

lamp. Thephase selectswitch tellsyouwhichdip has
thetestsignal. Thedotsabovethephasepositionstell
whichblackcliphasthetest signal. Holesarepunched
ineachblackboottomatchthesedats. In aupositions
except'groun,d" thesignalgroundisonthegreenclip
(ground). Inthesground"position, thetestsignal goes
totheground ipandthesignalgoesto the-phase3-
clip, Thd ip, then,hasablackbootwiththreeholes

LookatFigue 2 thetransmiterblockdiagram, to see
how the &sefectswtchworks.
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3. OPERNA(Ttiued)

* Thetrasmitter box hasa cable hook at the bottom,
SO the testcablecan be hungand protected. The
detector bracket onthe right sidehas atab which can

be used tolock the detector to the transmitter.
DETECTOR

* Figure 31s a top view of the detector. The openand
short buttons turn the detector on when either one is
pressed and set the unitto test for opens orshorts .
The sensitivity knob is tumed clockw ise to pick up
weakersignals. It is very important that you set this
knobproperly. See Section 4.8 .4., Using the Detector

for Shorts, and read It through a few timesto be sure
you unde rstand how to make this adjustment The

signalstrength ligh ts give youa wayto compare
strong and weak signals. Avery strongsignd will
lightall four lights. Asthe signalgets weakg some of
tholights willgo out. A very weak signal willturnon
onlythe far leftig ht. All the lights will go out when
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4. LOCATING FAULTS WITHTHE CD-700.

ALWAYS
BE SURE THAT1HE BREAJCER IS OPEN.
REMOVEIHECABLEPWGFROMIHE
POWER CENTER. LOCJ<ITSOTHATIT
CANNCYf BERECONNECI'BD.

A. CHECKOUT

 Before starting to test a cable. you should check the
CD-700 system outto see that isworking property.
Turnthe transmtiter's QQWeI'switchon. Nowhooka
blackclipandthegreencliptogetherandmakesureno
otherclipsaretouching eachother. Setthetestmode
switchtolillllllandturnthephase selectknobunti the
faulllight comeson. Leavethephase selectswitchset
here. Nowtakethedetectorand turnthe sensitjyity
knob allthewayclockwise. Presstheshortbuttonthree
or fourtimes. Youshould seeallfourlightsflash.
Holdingthelillllllbutton down,movethefrontof the
detector (theenclthatsays'CABLE" towardthe
shortedblackand greenclips, Aboutooeinchfromthe
clipsallfourlights shouldbe on. Thisindicdestha the
batteryin the detectoris good. Setthetestmodesw ch
intheiwm pos ion. Theflll,jJLlight should go out. Turn
theptlase selectswitchto anotherphase. The..Imlll
lamp shauld comebakon.F n dtheblackbootthathas
thetestsignalusingthedotsonthephaseselectswitch
andthepunchedholesin theboot. Press thellQm
buttonon the detectorandmo ve closetothophase
dip. Aboutoneinch fromtheclp all fourights should
comeon. TheCD-700 systemls workingpropetty.




4. LOCATING FAULTSWITHTHECD-700 (Continued)

B. SHORTS
« 1. ACCable

» Figure 4 showshowto comect the testclipsto an AC
cable. Black boots go to phases, white to pilot, and
greento ground. Cables without pilotwiresleave the
white boot connected. Turn the transnittet on and
sEtthe festmadeswitchto "short". Nowslowly turnthe

phase select switchto each positionuntil thefaulti ght
comeson andstayson. Sincethepilotisshortedto

ground, thefaultlamp wiDalways comeonin the"pilot"

posnion, Proc eedto4.B.4,.Using theDetector for

Shorts.
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2. Phase-to-Phase Shorts

« If thefaultis a truephaseto-phaseshort with no
connection to ground, the!alll1lamp willnotoome on
wnhthe standard ACcable hookup. Instead,set the
phaseselectswltchtophase1 (onedot). Takethe
phase1clip (onehole)andthegreengroundclip.
Checkphases1-2, 2-3.and1-3. Whenthetwoshorted
phasesaretouched,the..lilJ.!'tlightwillcomeon.

Com ectthegroundandphase 1 clips to thesetwo
phases. Proceedto4.B.4..Using theDetector forShorts.




4. LO<:ATING FAULTS WITHTHE C0.700 (Con1"1ued)

o 3. DCCable

» Hookup to DCcables is shown in Figures 5 and®.
For three wire DC cables,connect oneblackclip to
minus, and thegreendip fo ground. For twowire DC
cables, connect oneblack cip to plus and the green
dip to minus. Nowtu-n thephase selectslowly until

the!l!l'll.lamp comes onand stays on. Proooed to
4.8.4.- UsinatheDetectortorShorts,
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4.1.00JING FAULTSWITHTHE CD-700 (Continued)
* 4. Using the Detector for Shorts

- a. RatCable- Placethefrontof thedetector against
thecableasshownlInFigure3. PushtheSll!Idbutton
andtum the sensitjvitvknobclockwiseuntilone or two
ofthelightsoomeon. Nowmovethedetector acrossthe
topofthecableandtotheotherside, andobserve the
lightindication onthedetecta. One side ofthe flat
cablemayhaveastrongersignalthantheother. Place
thedetector atthe strongestpoint andadjustthe
sens iyityuntilthe fourthig ht just berelycomeson.
Youshouldalwayscheckbothsidesol thecablewhen
tracing a faultto be sureyouarelooking atthestronger
side.

+ b. RoundCable-Placethefrontof thedetector against

thecabeas shownin Figure3. TumtheSengiiMyknob
countet clockwiseuntiloneortwolightscomeon. Move
thedetectorback andforthalongthecable. Youshould

be ableto find 1YIQsrong signalpaints, but one willbe
stronger than the other. Place the detector atthe
strongest poi,nt then tum the sensijtiyjty knob until the
fourthlight is barely It. Go to Sectiond., Checking the
Cable.

* c. HighResi stanceShorts- Whenadjustingthedetector
to findsomo shorts, youwillfind that, evenw h the
sensitivityknob at maxi:num, all four lightswillnot come
on. Justrememberthat,aslongasthenumberoflights
staysthe seme, youhavenotpassedthetault.

» d. CheckjngtheCable- Walk down thecable toward
themachine, checkingthecable about every20 feet. tt
youcan stillfind a spot onthecablewhichgivesyouthe
same numberoflightsyouhadatfirstyouhavenot
passedtheshort. Whenyoureachapointonthecable
where someor all of thelightswillnot come on,you
shouldbegin tobecktrack. Youwillbeableto findthe
shortwithinonefootand, withpractice,withinlnches.

« Whenthe shorthasbeen repaired thelaulllamp
should be offin allphasepositions of thephase select
switch. Tumthe transmitter off, hangupthetestclips
andput thedetector backin itsbracket.

11




4. LOCATNG FAUTSWITHTHECO 700 (Conthued)
* e. Phase-to-PilotShorts-Phase-to-pilotshortscanbe

confusngwhenusingthe C0-700. Thetransmitterwil
showaphase-to-ground short,butwhenyoufollowthe
signal down thecable, you willwalk allthewayto the
machne. Thishappensbecausethesgndactuallylows
upthephasewire, throughtheshortto thepilot wire,up
thepilotwre,up thepilot wire tothe maclte and back
downthegroundwire. ReferlO figure 7. If youhaw
thisproblem,hook theground clip to thepilot wireand
tracethecableagain.

FIGURE7 - PHAS to-tl.LOT SiiOtTS COUPLIRNG
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C. OPENS

1. ACcable

An open phasein AC cable should be indicatedby a
single phase oondition on themining machine. An
openpilot or groundshould trip the groundmonitor.

Tolocate the fault, open the breal<er and remove the
cable plug from thepower center. Lock out andtag
theplug so it cannot be reconnected whie you are
working.

Renove the junctionbox or contrd box cover and
short all phases to ground using the ghorting jumpe,
suppliedwith theCD-700. Ifyouareusingtonetype
gol.11dmonitorsthat employ phasefiter,referto
SeetionC.B.,PhaseﬁtteI‘S. Cheekthetransmitterand
detectorusingSection4.A..Checkout

12




4. LOCATNG FAUDS W IIrI TI-ECD-700 (Continued)

« Make your connections to phases with black clips,
pilot with white and ground '"MIh greenas shown in
FiglXe 8. If the problem is anopen ground,
temporarliy remove the chain conneC1ingthe cot..pler
to the power center frame. If thislsn't done, the
transminerwon't indicate an openin the ground
position. Whenyouare finished testing, be sure to
reconnect thed"lain

 Tum the transminer on and turn the phaseselect
switchslowlyuntil thefaultlampcomeson. Pauseat
each positon to givethetestcircuittimeto readanopen

wire. Nowgo to Section 4. 8.4., Using theDetector for

QQelli,
PICURE 8 - OPEN DSTECTION, 4z, CA!LB COUPLING SHORTING
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2. DCCable

» To beginlocatni g the fault, open the breaker and
remove theplug Lock out andtagtheplugto
pr8V8nt reconneC1ion while you work. On DC
machines a broken powerline just stopsthemachine.
Anopengroundcan only be checked witha volt-ohm
meter (VOM) or the transmner. Shorttheplus, the
minus, and the groundtogether at themachine end
and measure forlow resistanceatthe cableplug end.
Youcanalsousethe transmitter Jo<this job. Read
Section 4.8.2., and set the testmodeto open. Usethe
twoclipsto checkforanopen. Theflwll.lighl shouldbe
offwhenyoutouchplus,minus,andground.

13




FIQJRE 9 - OPEN DETECTION; 3-VIRE

4. LOCATING FAULTSWilli T H ECD-700 (Continued)
« Remove the junctionboxor control box cover and shon
aUpower wires together with theshorting!lUnper If
youareusing tone type groundm onitorsthatemploy

phase filters referto SectonC.3..Phasefilters.Check
the transmitteranddetectorusingSection4.A.,

Checkout

 Transmitter hoOk\.PS for open location are st-ownin
Figures9 and10. For three wire DC, comectone
black clip to plus and one to minus, then connect
otherthreeclipsto the ground. For two wire DC,
connect one black clip to plus and all the other clips
to minus.

 Turn the transmitter onandti.Kn thePhase select

switchslowly to eachposition. Whentheliwl1lamp
comeson,you havafoundth open.Nowproceedto

Section4.. UsnigtheDetectortor Opens.

= T -
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4. LOCATING FAULTSWIDI.TI-IECD-700 (Continued)

FIGURE 10  OPEN OBtf.CTI . 2 NIIE COUPLING SHORTING
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3. PhaseFitters

* If ttis hard to short allwiresto 11ound withlhe
shorting jumpers, a special filtercanbe permanently
installed in eachmachine. This filter hasno effect on
the operation of Ihe miningmachine, but Itacts as a
shorting jumperwhen you are testing foropens.
There are two filters available: The PF-160 (1000 VAC
max.) and the PF-165 (600 VAC mil)(.).

» These filters do affect the ability Of the CD-700 to find
shorts and opens. The following table will show these

differencas:

* ImpedancegPhase to Ground@ 1200 Hz) = 1300
ohm

" (both PF-160 and PF-185)

. With e WIO Elter

* Max shortresistancefound 350o0hm 2000o0hm
* Min. openresstance found 1500o0hm 350 ohm

* Wehave found that most faultscan be found with
phase filtors installed, and that the filterssave a lot of
timein locatingopens If youa eady use AMR
ground monitors or other tone montOlfng systems,
the fiters areon you madines You will probably
never need your shorting jumpers.




4. LOCATING FAUITS WTIM1-NMHE CD-700(Continued)

4. Using the Detector for Opens.

Reread Section 3.8. The detector is used In exactly
the same way for botn shorts andopens. The only
differerce is that you press the button, not the
11Q!!.

Rememberthat on ancables youmustfindlhe
strongest signal point and set the senstillityso that
the fourth light is justbardy on.

Walk doWn the cable toward themaehineand check
the cable for signal about every twenty feet. Check
about two feet of cable eachtime to findthe strongest
signal for roundcable. When you reach a point on
the cable whee modg orallof thelights are out
backtraekto findthe exact location of the open.

When the open hasbeenrepaired,the fault lamp on
the transmitter shoud be off in every position of the
phase selectswitth. Turn the tananitteroff. Remove
theshoringjumpersWiheywereused.

S. Waterin the Cable Jacket

Water can be absorbed into the cable jacket through
holesIn the outer sheath or through poorly made
splices. The water willsoak into the cableand forma
sheild to the test signal used to locate gpens. The
waterwiUhavenoeffed onthekxation of shorts, Since
thewaterrarely penertatesfarinto thecable,there will
be lengthsperhaps aslongastwenty feetwhereyouwill
notbeableto findasignal. Thiscaneasilybe mistaken
fortheopen. ltisalwaysa goodideato checkthecable
thirty or fortyfeetpastthe point whereyoulosesigna.l
ttthesignal ispickedupaga,in the openisstilfarther
downthecable. Youshoud remember findingthis
problembecauseitmaycausewater shortsln aspliceat
alater date. Thissectionofthecableshould be removed
andcarefullyrepariedassoonaspossible.

16




5. THE MODELCD-710PORTABLE CABLE FAUIL:r
DETECTOR

The CD-710 is a self-powered ven ion of the CD-700. It is
almost identical in operation to the CD-700, but there are two
maindifferences.

1. The transmitteris poweredbya 12 VO€
rechargeablebattery. Youcan runthetransmitter for
aboutonehourinto adeadshortona fullcharge. 1t will
runmuchlongeronhigherresistanceshortsandopens.
*Incoldweather (32 DegeesF andlower), the
transmittermayoperate for only20 minutesintoadead
short.

* Leavethe transmitte pluggedin when8\18 the
CD-710is notbeingused. Aremoveable 115 VAC
plug andcordare provided for recharging.

» Before using the transmitte,rthe battery chargecan
be testedby turning theun on andholding the
battery 'test"button for 3 seconds. The red lamp
beside the buttonshould be it without flickering ij the
battery Is adequately charged This doE>Snot
gua,antee a fullcharge

« 2. Anearphonehasbeenaddedtothedetectorsothat
canbeusedinbrightlight wherethedetector display
meybe difficultto see.

* Aloudtoneindcates a stongsignal. If the toneis
weak orcannotbe heard, thereis no signal.

NOTE Whenusingthe CD-710 to locate opens, maybe
necessary to (TOUndthe caseof the transmitter. A Jumper
wire with two alligatorclipsis includedfor the purpose. Any
connection to earth groundis all right (roof bolts, famE>S of
grounded machinery etc.). Onhigh voltage cables, justuse
the ground onthe section of the cable toward the power
center or substation.

If the transmitter is not grounded, is possible to pass the
fautl withno loss of lightsor tone. ttyouhavethisproblem with
the CD-710, recheck your connection from the transmitter
frameto earthground.
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FiGUl 11 - CD-700 ASSDBLI&S
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PINANDDESCBIPION

#195-0017 Transmiter Gable Assembly

#195-0018117 VAC Power Cord Assembly

#081-0047 Transmiter Enclosure

#081-0048 Trensmitter Cover

#033-0007 Faut Lamp

#200-0001 Phase Select Switch Knob
# 185-0010Switch Boot

#253-0036 Transmitter PCB Assembly

#125-0013 Detecta Cover

#211-0017 Detector Enclosu-e

#065-0002 LampLens

#185-0005 Switeh Boot
#200-0003 Sensitivity Control Knob

#253-0037 Detecta PCB Assemby
#275-0004 Battery, 9 voe

#270-0002 Machne Fiter (AMR # PF-160)
#081-0046 Detecta Phte

#195-0016 Shonlng Jumper AsselT'bly

18
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#195-0023 Transmitter Cable Assembly
#195-0038 Recharger Caldle Assembly
# 081-0067 Transmitter EneloSure
#081-0068 Transmitter Cover
# 033-0011 Fault Lamp
#185-0010 Switch Boot
#200-0001 Phase Select Sw ch Knob
#079-0004 Handle
#253-0071 Transmitter PCB Assembly
#275-0003 Battery, Rechargeable 12 voe
#125-0019 Detector Cover
#211-0017Detector Enclosure
#065-0002 LamplLens
#185-0005 Sw ch Boot
#200-0003 Sensitivity Control Knob
#253-0061 Detector PCB ASsemby
#039-0003 Earphone
#275-0004 Battery,9 voe

#270-0002 Machine Filter (AMR #PF-
160)
#08 1-0046 Detector Plate

#195-0016 Shorfug Jumper Assembly
#253-0050 Battery TestPCB Assembly

19




WARRANTY

" AMER ICAN MINE RESEARCH, INC. warrants that each
product manufacturedby is free fromdefectsin material and
WO/kmanship under normal usageand Service. Toeobligation
under tti s warranty shal be limttedto therepair or exchange
of any part or parts demonstrated to be defective; provided,
such part or parts is returned to American Mine Research,
Inc .'s plant or to an authorized agent of American Mine Res
search, Inc., within ninety (90) days after delivery of the
product to the original purchaser; such return to be made at
the sole expenseof the original purchaser.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ANY AND ALL
OTHER WARRANTIES INCLUDING THE WARRANTIES OF
MERCH ANTABILITY AND FITNESS FOR PARTICULAR PUR
POSE, AND OF ANY AND ALL OTHER OBLIGATIONS OR
LIABILITIESON THE PARTOF AMERICANMINERESEARCH
INC. AMERICAN MINE RESEARCH, INC. NEITHER AS
SUMES NOR AUTHORIZES ANY OTHER PERSON TO AS
SUM E FOR IT ANY LIABILITY OTHER THAN THIS
WARRANTY IN CONNEC TION WITH THE SALE OF ITS
PRODUCTS OR ANY PART OR PARTS THEREOF.

THIS WARRANTY SHALL NOT APPLY TO ANY PRODUCT
OR ANY PART THEREOF WHIC H HAS BEEN SUBJECT TO
ACCIDENT, NEGLIGENCE, ALTERATION, ABUSE, OR
MISUSE, INCLUDING ANY PRODUCT OR ANYPART THERE
OF ON WHICH THE SERIAL NUMBER HAS BEEN ALTERED
DEFACED, ORREMOVED.

THIS WARRANTY SHALL FURTHER NOT APPLY TO ANY
PRODUCT OR ANY PART THEREOF WHICH HAS BEEN
CONNECTED, INSTALLED, OR ADJUSTED OTHERWISE
TH AN IN ACCORDANCE WITH AMERICAN MINE RE
SEARCH, INC.'$ INSTRUCTIONSAND/OR SPECIFICA
TIONS.

AmericanMineResearch, Inc.reserves theright to discontinue
any product model at any time or to change specifications or
design.$atanytimewithoutpriornotice andwithout incurringany
obligation thereby."
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