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INTRORUETION

AutoAAC 1w A manual alterpator comtrol with am additiomal wuLomatic
famture which prevents e¥cessive ohargieg curssnt  and batescs
cvercharging, coversd by U8 patent, The AutaMAC |ets you selest
alterRator cutput current for bBattesy charging by turning the acontesl
kngh. Alternator cutput ourrest ks displayed on the JutoMAC mamster,
If you forget the AutoMaf, it will swizeh itaslf off sutosstleally whan
the batterias =mrs Full, When it @3 switched aff br Band oF By its
aubomatic sirsuit, the slternator continues to operats wibh ita cum
voltage regulatar, and the alterBetar output CoRtlnues %o be shown om
the AutoMAC sssetar. The AutoMAC can be umed with &11 standard hrands
and models of alkeérnators in use on autoactive and SAriBe enEines.
Maximmw field gurrest ia 4 Aspers.

HOW THE Aupadad WomEs

The AuLe™AC isx connected te the fisld coll of the alternator. Whes
1% is ewitehed on,  the AutoMAC aperstas parallal to Ehe woltage
regulator and suppliss field current ta the altermator. 4 mlight
inarease of che alternstor output voltage will result in & substencisl
inoreadie Ln sutput gurremt. Durlng this %ime, in respomee to the esnsed
voltage, the woltage regulator cesses ta supply any Field suecsnt. But
when the AUTeHAC Ls switohed off, the voltage regulstor cperates in its
neraal fsshios.

During batkesy charging, the AuteHAZ sonitars the voltage of
the I2 Walt syetem which depands on the state of charge, mize of the
batteriss,. and on the magnitude of charping current. The sutoantis off
circuit is triggered, and the eed cutaff light is turned on when the
batteries have become fully charged, or when the selected charglng
cuPFeAt has becoms too high for the aize or gapacity of the batteries ab
thair present atate of charge., The AutaMAl is designed to remaln cut
of f unlesa Intesticnally resst, or untll the sngine Bax hesn phut domn
snd the pover disssnnested.

BOW TO PROCERD

Pleans read these lnatrustions Firek. Note the ALTERNATOR FILE
seniion of this booxlet, which sheva exasples of the many alternatara in
use, Find sut vhich brand of altermstar is used on your sagine, asmd
vhether is has am internsl or attpohed wvoliasge regulatocr or iracel an
sxtarnal, remote waltage regfulmtor. Comnect & néw Field wire ta the
altarnator by following the detsil in the ALTERNATOR FILE. Connegt the
amketer af the AutoMAC but DO NOT comnect AutoMAC te alternator raet,
Test the ammester: 11 shous some albteroabor oUTpUT CUPTERT WEEnever The
epfine iz renning. Mow test the sev Flald wire. Ac The same timE, you
will verify the type af alternatoe whieh we =all Sype P {regulator on
the Fagltive aide of Fisld soil) or ¥ iregulatar an the Yegative aide of
Fimld coill. |Thia id aur designation. Mot related ta soy letters om
alternasor label, not Pelated to negative ground,| Only then senpect
nltersator and AutoMACD, Tolloving either the type "B orF type "¥° wifing
agrtch in this bonkleg.



[ESTALLATIOH

in wmmentisl par: of the installatien ln chat you read, underscand
and fallow the lastructlens Ln this sanual. This applies even if rou
have sesmecns else Lnatall the AutodAal for row. Mobs the ALTERNATOR FILE
se=tlon wnlch is a part of the inecallstion inetructichs. .

Selact & loostion for the AutoMAC which iz protscced froa direot
spray and leaking watar, and which svoida costaec to Lta back by looss
gesr and unmacured wices. Hake & cutout in che panel or bulkhead about
4144 7 X6 LAY and fasten flush wvith 28 oval hesd screws apd flnlshisg
uRERETE .

WinEd

Mymber [§ or 1A stranded wire L& aBpls Lo csnssst the luteMAD Lo
sl minen/Eround, asd %o alternatsr Fleld. Heavier wvirs, for sxsmple
#i ar #3 im ceccmmasded Ffor nhe AMBETET,

Wies ta +12 Valk: comnsot b0 sngime key wwitch or bo moms other
ssurcs vhich la being switched of f when the sngine s shut deus, This
will swold vasted flield current if the AueeHAl ia left on vhile the
sngine has hess turnsd off. The SuteMAC suteff clrouls will respomd to
ehln mource af #1212 YWale., Wire e sbnus/ground: maks n sound and salid
sanaestion ukleh will sarsy several asmps.

Wire to alternator fleld ooil: ume the Altersater File section of
this bookler to idencify your altsrmater; and o chis field wire na
putiinsd with that altsrnator.

After you have conoected & vire to the alternatar fleld, bafore
eonnesting and walng the AQToMAC, but with the sasstsr connecied asd
warkbng, teat che fleld vips: Sss "Test the Altarnater Fleld Wire .

As & general gwide, altsrnatora of type P lsclude Deleo with
separcates axternal regulators, ather brasds with external regulators,
dotorola ta 55 Amp with sxternal or attached regulateors. alternatara
with BF =srsiaal. Alrernacocrs of type N imclude Deloo wikth ineernal
regulators and “1°, “2° terminasls. Mitmohi. Sitaubimhi with Lnternal
regulators, “osorola of 72 amp and Higher. In all cases, the type AUST
be varifisd br bthes Saxc.

SETER ELNCTION

The asmacer will give an altarnates autpue readisg a2 all times the
mpgine ia rupdbng. The surrest akevn on the mecer i3 dus sither %a the
normal voltage cagulater performance, oF To che AutoMAD when thak id® Ln
uas. The amsecar should be sonneoted and funcoioming befars rFou teskt
the asv alversanar fleld vies, and bafore She sosoMal la ficat put Lm
sepvies. The semetear will show m Sigh surge of current Lmmediately
sftar atarting 5he angins. This sorreat will then caper off an
Battaries increass thels valeage and the altsrnatesr warss up., Zaas
surrant <11l cantlnie to flow even after lomg hours of sagine cunBlng
since woltage cegulater ascilngs vsually ars akoue 14 ¥alt vhile
batteries san osaly Feash highest voleages which nee Below 14 ¥ols. With
larger batzary capacicy snd Lowsr stats =f charge, the high curreat
qurgs afear wtarsing will lss% langes. Alaa, with sasiler alterFnatars
and lower slescmarsr speeda, *His surge, chough lower, will last longsr.
[n extrese cases, ssall alteraators, running at low spesds, may Bardly




gvar reach the voltage secttlmg of the valtage regulator amd operace at
thals highest possible awtput for long pericds of Eioe. This gondition
exiats if an incresas in engine spesd gives a propocticnal Sncfemas in
Rlsermator SEEPUL SuEFE&aLl.

The voltage cegulator begina te reduce Llta supply of field curcent
afeer its voltage setting has Saen resched. Ouwiput current will then
fall, but gan ba saintsined st highar levels with Ehe Autedal. Tha
output level «ill chan agals bhe dependent an the alLernacor speed.

ANMETER WIRING
Hate the aketches Falleulng. IF pour Boat nov has RO aSSELer,
prasent alternator output wire is [ikely ma im the upper left skewch,
Remowe this wire., Connect the new sameter aof
LUTE dadtrBTE sfdi o the AubteMAL ax tn thes zkeich balaw, mE Lhe
left. YVou may capnsct %5 the bDAatrary sals
svitch imstead of cthe atarcer solensid, Ola
vips mant be disconmected sinos it would shors
out the smmetar.

If rour boat hap an ssmater which now
ehaus alternator sutpt currenl, lEix wiriag La
likely that La the sketsk at che uwppesr =lght.
il Conpect the uiu meter ln ssrles with t:f ald

mzbsr. The alternator output current flowe
LR ok TRy through one meter, then through the ather. on
the war ta the batterry.

[f the pressnt smmeter ls & fero=ats
easter bLype, for axampls & mlsus 60 = 0 = plus
sixty amp meter, ome of Llts terminals =ill have
twe wirss, one of them leading to the boat's
electrio pansl. There ars amvaral wayds bn
iﬂT'r"b- B, HIE.‘I.:: the pressnt amd the mew azastess mnay be

wired .

Hatar readings zay be Jdifferent acd will hawe differemt meanings.

Ses the sketches. Merars shev teral alternater SUCpUt Current, ar nek
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chatiing current |Gesal cutput current miBua current Belnf dravn by
Ather squipmsent &t the same Lime) aF, &R CEALET E&F0 BELEF ORLY, Cure
beimg discharged froa the battery while the engime i of .

Eires mupt be fitted with ring cermipele whick SNUST BE SOLDERED.
Wires for alternators rated to 40 awpare say be #1080 AW3. For larger
slternnktore, asd for digtances betsveen slternator; amsster and baties!
awitel mush over L5' ahould ba #8 AWD, stramded. As socon an possible,
cast the uvires usder the Blghest load and check Lf smy conneotions
hecpse usEm., Repalr ap replece any such ocomnsctione.

TEST THE ALTERNATOR FIFLD WIRE

Tou miast carey out & simple test to wverify that this wire has bee
comnected to the cerrect fleld termimal, 5o svoid deasage Eo Ehe
iytodAs. The test will alse verifr the altermatar trpe. P ar M.

Tent with lpap (12 Velt Light bBulb, 10 Watt to 30 Wattl. Coanest
the wirss %o the light bulb, For example; by soldering directly ce Lta
tereinals. Kesp tha alvernatar fleld virs from sccldentslly touohimg |
any other termimals., The fleld wire im mot pet connected to the
AutoHAC. The AutoMAC ressineg swikched off, but its sssster is wired, ¢
ancther smsster (3 in wes, and the semeter has Been teated apd 13
warking.

Guiceh & sne batbiery whleh say be the englne Battery., Start ths
engime mnd mote thAt the amseter is shoving relatively high current
immedintely sfter ntarting. Wit until thie corrent surgfe Bas tapeced
of f to leas thas 5 Admpere. While & helpar im uatehlng the asaecer,
caanest the Tleld wise te the lamp (light bulbl, and the other lamp
terminal to ground or to plus 12 Voli. as showm in tha sketch. I& im
nat jmportant whether the leamp glovwe or becomea fully Beight.

Impoartant is whethar the aascter shovs an increase from belov § Ampere
ta well above 5 Ampere vhile the Lamp is conmeoted.

TEST RESULTS
Tzne F alleCnassed

Ome wire is labelled F, FLE, Fs,
OF at the regulatsr ar on the
alrarpatar. This is the Fisld virs
to which the asw JuteMal fleld wiee
has besn comnected. [f fa touching
this field wire e the lmap to the
plas 12 Volt fsee shetch) gives an
Lhecenes In semeter resding: from

AMSETES lemE than § AmpEce to 10 AmpETE oOF
more, depsnding om the engine speed
BaATT and beattery size, the fleld wire im

sorrect,. Proceed in comnecting the
AutoMAC while the esnpine and power
are off, Fellow the type P
ALT PEsaEELLE . -
e | For Motorala aliacsatces to
TYFE '~ H%fgmﬂ imp with attached veltages

cofulators, mee the iltsrmnator FLle




pection for detaile. Omly & ®ingle gress Wirs under the regulster is
ponpected ta oae of s brishes. The athar Beush is cannected ta the
minue or to the housing ground by its Brasket. Tesl s i the Tirst
parsgraph . If there im an imorease iz the ssmeter resading. the lield
wire I eorresl and ¥ou have & type P altermator.

If you oannot gel clesr test rexults, of §f the smseter resding iE
slew ta fall fpto the renge below [ ampase, ewiteh engine and then power
aff, disoonmect the valtage refulmior from the alternator, secucs looae
vires, but kesp the field wire consectnd to the aliernntor field
terainal and rerus the teet, Thie tims, the ammeter vill read zero
since chere s mo regulater field current, Witk the lamp comnected s
in the sketch, to the plus 12 Valt, o Tew Empare whould show on the
apEsteEr. Wiring ie correct, t¥pEe P. Resesnect.

Tvpe ¥ sliermators

For altersators with laterae] wolbiage refulators, Hotorels
sltermnators grester chas 0§ Amp with mctached veltage regfulators [fwn
green vires to teo brush terminals, ne brush esAanested Le alnua/ground),
the filed wire for the AutoMAC is connected to the mimus Brush, oF to
the minus field termipal in brushlese altermators (Deloco, Hielaf{).

Ewritch the batiery amd start the sngine s ovtlined, with the field
wire and lamp Teady, AULSMAC off, and weit unti]l the mmoeter reading bas
feller to § Ampere oF lesms. Only then, consest as I8 Che lower skelsh.
Eith the fleld wirs to the lamp, ocher lamp vire 18 alAus/ground, &R
incresse close to 10 Ampere should oceowr, Elllﬂﬂdlﬂl on the alternator
apend and battery mize.

Bhould the test pnotl give conclusive reaults, comtinoe ta run Lthe
engime wntil the altermater OBCpul Eorfent (The amserer readimg) has
fallen off furiber. The extra Tleld oursent threugh the light buldb and
ite sxpeoted inoresse in cwtput ie likely being semsed br the voltsge
regulantor vhich, at that poment, ilhes reduoces its [ield curremt sc that
no net change becomes visible. Also nete poaslble test wicth the digital
Ohl BELEE.

EALTICN: WFCRAWTCAL OF RELAY TYPE RESULATOR

Thls electromochanical rype of woltage regulator b8 nev rare.  IU
ie mer solid avare and conslsts of ome or more reley colls and moving
sontacts. I% im mlesys external smd i wsunlly connected am type P,
You mer use the AutcMAL with this alternator while this regulstor s
eompletely disconnecied. 1% See the Alternator File mecticn on "Helay
Trpe, Elsctromechanicsl Regulatas”™ fer apecial fnatrustisns.ss
dthervise, this regulator will destroy the AutoRAC cirouit.

IEST WITH DIGITAL OHM METER (0stional:

Suoh wmetere, inoluding pocket digital VOHs, cam tell ihe differencs
betkeen a direci oonnegtion snd conmeckticns through lew Ohe resimbance
wuch as field cofla and brush eontactd. 10 such & eeter s avallable,
use it e verify seerect Tield wvire comnections, ses akeleh, all uich
paver of f,
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s EE!I:‘:F#:L Trpe P mlternator: Ohm
reading betveen F wire and minus

BrusH brush or ground should MOT be
gafo. Instend, with mater laads

FIELE fiemly attached, measurs beluesn

o F and minos/grourd while
rotating pulley. The readings
should ke higher than 4 Ohe,
changing sapidly up and dovn as
Foter ia moved (with brush type

F alternators, changing resistamce
bétvess brushes snd slip ringel.
Trpe M slternators:

. meamurs betwsan sxcite, cherge
light, woxiliacy plus, or dicds
tele termimal aesl F'.buEn.u.!n;

Tl ahiould HOT be m&ra, t ®hould
E:-FLL'E"TZEL be & Ohm or highsr, chenging
rapidly whan rotor i moved
{mioept with bBrushless
alternatera). F la same
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rErRink] &8 et hols Lermiral. On trpe N aliermators, dieds trie erF
light tersinals are labellsd ~1° [Deleol, “L° iHitesokl, HMizsubiskil,
“I+" or "1 {Bosoh, Paris-Rhome,. Marchal, or other Eurcpeas besrds).
Separate sxolite terminals mey alec ke conneoted to plus bruah but mey
have a 50 to 200 Oha resistor in lime.



GRERATION

The sucediC asmeter will shaw altesrsabor sutjul curreat From o cher
voltage regulator or AutoMAC, thet is, with AutoMAC om or off. Befare
starting the sngine, switch the battery main switch to ALl unless thars
are charging diodes ar spllitterfisalating dicdas in use. Aveid battsry

awitohing while the sngine is rumning: ses seciion on Settsry main
avitohen.

Iasediately after engline startimg, curcent will be high but will
fall of f gredoally as the Battery voliage Lnereases. BSuitoh bhe AutoMAD
on after the inltlial curremt surge ie over, OGraduslly tues the black
sonteal knob from its “"low” positios clockulss untll Ehe aEseter showvs
cha selected charging curremt. Ar fleat, limit current to mabowt 273 of
the mlternstor Ampsre rating mad fesl the alternator housing. It is too
hot Lf you cennot kesep your hasd om 1t for chrees seconda. CAUTION!:
vatch the belt, fas and palleys, You ssr then graduslly lporeass %o
highes eurrents. Alternator brands asrs rated at different spesds and
parfars differsntly. Alsmo read the ssstiosn on alternator perforssnos.

BATTERY CMARGING

Esttariss oan mocept the greatest charging currant when theic state
af charge is low. As they reach & sore complece recharge; high charging
ourrent will caume excesslve gaasing whioh conmumsn soma of the charging
currant ta decosposs watsr from the slectrolyte. The AuteMAl automatic
sutaff La designed to prevent sxcesaive charging ourrent! after cutefl,
Fou oan reduce the charglng current snd contiows charging at lowver
currast towvard A more complets recharge.

It s importsnt that you sstimate your aversge dailr slectricier
mesd in Ampsre hours! this [a the ascunt which rou have to recharge to
“break sven" of te recharge the batteriss to tha level alter Featerday' s
charging. If you canmot reach the break-sven point in lesm than twa
kours, Fou oan usuelly incresss pFour battery ospacity which will allow
greater AutoMA® charging currént. For scsspla, Fou may CORneDt ancther
battary parallel to an sxisting battecy to make & battery bank.

BATTERY HAINTEMANCE

Pae distilled watar to sake wp the electrolrte level im the cells.
If rou have sealed Batteries, sote that only some of thea are Lruly
anintensnce fres. These Bave & oatalyst im sach cell which chemioslly
recosblnes ouypgen and hrdrogen was ta for dater again, Other sealed
batterles may carry just enough slectrolyte to isst through thaire
varcanty pericd when used in cars (vhere batteries are Tully charged
acet of the timed. With this kind of sesled Battery oh the bost, ficd
the vant holes which msy be hiddes under & label snd ves & ®rringe Lo
repleninh the slsceralyta sith distillsd water.

ERUALIEING CHARGE

The cella and plates In & battery, spd batteriss connected 1in
parallel, are never sxactly alike. They can devalop differsnoes in
thelr state of charge which cas gradusily ingresss. Calla of plates
which ares lowsc than the rest then coms closer Lo complets dischargs



whan the batterr Becomes nearly emptr. To allow such cells te catch wp,
an sgualizing charge L8 wvasd. After most cells have reached full
charge, a modeat charginf current |(aboukt I to § Ampere for LU0 Ampers
houra of capacity) le contlhnued for meweral hours. This ourrent allowa
lover eells or plates te reach full charge while it evercharges tha
others, Theok and add water. An ngualizing chargfe cnce or Ewice sach
s=spon in probably smple.

THE AUTOHATIC CUTOFE

Buring Final teating, the curelf voliage astilng has bBeesn sdjoated
e & value betwesn 14.6 mnd [4.8 Volt. The actuml settimg for your unit
i marked on the outelde of the box. ANT ADJUSTHENTS OH ALTERATIONS TO
THE FACTORY SET VOLTAGE CUTOFF VOIDE THIS UNITS' WARRAKTY.

Battery woliage will graduslly clish as chargflng gurreat la floving
threugh the batvery, DuFing battery chargfing with the suteMaC, vhen the
battery veoltage resches the predetersined cutoff point, the automatic
cukoff ciroult will be triggered. This cirowit will them turn om Ehe
BED LIGHT to tall rouw that the outaff point hes been resched. [& will
alec switch off all fisld curcent which roo hed selectsd by the black
knak. THE RED LIOHT WILL REMATH OM; and the AutaMiC «ll]l resain sut
aff, watil &ll power to the AutoMAC has been disssnmected [if the eagine
im being shut down), or umtil the bleck knob setting im turned
pounterolockwiss dewm, and the small RESET DUTTON presped for a few
ssocndn. YTou mar coptinus charging the battarr at s Jower rats b¥
turning tha Blask knobk clockwiss agaip, At this lovar Currenl, soEe
tlime will pase umtil the cutoff veliage will aguln be reached and the
AukoMAD will owt iteelf off agein.

EESET BUTTOM

Tke small red reset batton somentarily imterrupts the woltage signal
to the outeff circwit. HResstting will only be effective if the
alternater charging current haz flret besn reduoged, br tursing dewn the
black knobh and feducing the asmster reading. This «l1l1l redicse the
alisrAater Butput veltage and battery veltage to & walus below the
AukoMAC cuteff volisge metting [vwhigh Le 14.8 Voltl. The cutelf circuls
will ba relessed if you now preasas the Teast buktton. Battary charglmg
with tha AotaMal way comtinue, but must be AT settings vaich keep the
battery voltage balow cthe cuteff voltage.

1. ALTERMATOR SPECIFICATIONS:! Alwernacsr nassplats ratings far output
purrent (for sxample 26 Amp, 56 Amp, or #0 amp] apply at & speoified
plternater speed and load. Alsost all alternaters on marlne sngines
are operated st speeds far below the raied apeed, ehile loads, In
farm of the boat'sm betieries, sre wpanlly Inrge. Both have an
affect on tha alterpater pearformance.



3.

ALTERKATOR SPEED: Wiih the engise speed kncwn by a lachomeLer, the
altiecnmatar speed i determined By pulley satie: diameter of snglne
pulley divided br diaseter ef the alternater pulley. Bxsmple; &
imeh engine puller sed 3 imeh alternator puller give = puller retic
of 2. HEngime speed of 2000 X 2 = 4000 RPM.

ALTERNATOR AMP OUTPUT: The maximum slisrnatsr pulpul cuerenl o
your bast, with your batteries, and at mn engise speed which you
sglect, may be determined ax followval

dglest the engine speed. Observe rour msseter resding. The
weter Bust be wired to shew the total altermntor owtput. While
neting tha amsster resding, in steps, switoh on the cebin
lights, dack lights, and other electriosl lesds uwntil the
amanter reading does not incresse any Ffurther. This rFeading,
when, 18 the saxisus sltermator sutpat current for that engine
speed and alternatsr RPH.

Thin slternster asp owtput varies for different engine speeds. You
may wigh to run this test at differsnt engine speeds Lo ses the
various rasulis.

FERFORMARCE OF ALTHRHATOR CONTEOLE: AT WO TIME WILL YOUR ALTERMATOR
COMTROL [AUTOMAD OR OTHER 8FA CREEE COHTROL] BE ABLE TO INCREASE
YTOUR ALTERNMATOR OUTPUT BETOND THE MAXIHUM OJUTPUT FOR THAT RPH. Tha
AutoMAC cam brisg the altersator cutput back to maxisus output, seE
abowe, afrer the voliage regulator has bagun te reduce AltErnator
field surrent, in ordsr to kesp the altermacor output voltage at the
setting of the regulster.

VOLTAGCE RECULATOR SETTING: To detersine the veltage regulstor
astting &f your sltsrmator, umé Af aecurate woltmetar or WOH mod
sgasure betwesn ths altersator outpat terminel epd greund, Batlery
plus snd minus pests, or cirouit breskers feed bus and grousd. Take
this resding efter the engime hes besm rumning leng enough wo that
the asmater reading is & ssall frection of the maxisum cutpul sape
and the resding doma sot increase vith inoreased engine speed.
Voltsge reguletor settismgs range from mbout 13.80 %o 14.4 ¥,

STAGES DURING THE ALTERMATOR OFPEMATION: ATeer starting the englme,
the batteries will keep the altermator sutput woltage below the
wvoltege regulstor setting. This will cause the alternator to
produce saxisum cutput. Its sagaitede will determine hew long such
ourrent has te Flew umtil the battery voltage reaches the veltage
regulstor voltage metting. During this tise; the altersstor 1s ai
full satput for its given speed. any incresse im speed will produce
an increase in ocutput currest. External controls, such sz the
AutoMAC, osnnot iscrsase output during this stege since it is
alresdy baing held at its maximum by the voltage regulater.
Turning the zontroles wp or dovm will have mo effest.

g



At tha tize when the alternateor charging curremt im able Lo raise
tha hattasy woltage bto the regulator voltage settimg. (when Zhe
battery voltage VITH CHARGIMNG CURRENT FLOWING reaches 14.0 ¥ af Che
walue af your alternator - sas previous section) the valtags
regulator will begin %o reduce the field curcant Jedt enough Lo
maintain 14.0 ¥ st the albternetsr cutput fecmiaal. Simos batteries
continus %o Laks of charge, the veltage difference between (4.0 ¥ at
the altarnates, aad the veltage of batieries {standbr woltage, if no
current ware flowimg) getis smaller with time. This voltage
difference is the one which causes charging curceat to flow, and
the chargiag suresnt, thersfore, also keaspe Falling.

puring this stage, when the voltage eegulator controlled sutput
keepe falling, the AuteddZ will ke able to ilmoremss thes sltermator
cutput back Eo sazimus Subput. That output, sgsin, @ill greacly
depend on the sltermstar speed. The battaries now show & gradually
tnereasbng voltage, as their stats of charge lesreases. and She
alternator will have to produce gresters pousr (uvattage) to generata
a glven charging surremt than aarlies, ubes the battariss wecs mora
masrly dischsrged. 30 Aspace charged into the batteries at 13.0W =
390 Watts. Later, 30 ampars st I4.5% = 435 ¥akis. [OF the
alternator Bad been ab saximus output all slosg, ik =ill, im this
sxample, only preduse sbout IT Ampers (190 Watial.

7. VARIABLES WHICH AFFECT THE ALTERMATCR OUTPUT CURREMT:
A)  Alternator nameplsts ratings ( the sitermator "sbie”)
j:§] Datbary capacity: blgger batteries make high Inltinl curreat
fall back sors alawlyr.
£], Altersator spesd: no practical wppsr Llmit (18,000 RFH ak|
D]  AuteMAC setting: see saclier detalls
El Woltsge regulstar aecting, aftar that setting vaa reached.

I30LATING Of CHARGISO DIODES. SPLITTERS

Charging diedes, br sny of thess names, Bave sn input tersinal whioh
s sonnegted Eo the altarastas, and sutput terminala vhich are connestad
to the plus termisals of each DAtTery or #ach bank of Batteries. With
she AusaMAD, the virking L ss Follsws:! Wire the altsrmstor plus output
rarsinal ubth hesvy wire to plus taraisal of ammetar. Use the dass
heavy virs fros tha misnus terminsl of Che ssweter %o the laput tearminsl
ar comman tsrainal af the caarging diodes or splittar. Thea from each
charging diode autput termipsl to the correspondlag bactery pluw
racmiaal.

S¥IT W

The aleernator fleld wire wesd wikth the AutoaMAC esanst be used for the
fiald dlscomneat featurs becauss, with the AureMAC interraptad, tha
field terminml from the voltage regulstse will atill be fleslng. Im
alteenators with sxternal voltage regulater, the field dieconneat switch
is wired hatwess altermatsr F cersipnal sn one side, and regulator - and
- AULDMAL on the ather {type Fi, On alternators with internal voliage
regulatar (uaually type 91, che fleld dissonsect sulich suat be wifed
batiwsen disds crio sed plus brush. This =an oftes be done while & fleld

Ll



wirs iw Gnetalled for che AutofAC,

CALFTTOM: Suweh batkary xwitches discannect Flled surceant amly while
belag switehed to off pesitisa. Risk of disconnscting the running
altermator from the batteries stlll exists when the copper contacts Lln
an older batterr switch bave become tarnished or evem slightly
gurraded. We stropily recommend that rouw SWITCH TO “"ALL™ BRPORE
ETARTINGO THE EROINE, SWITCH TO THE SELECTED BATTERY AFTER THE ENGINE I3
aFr.

LOLATED GROUND ALTERMATORS

Alternators of this typs have the mlnues output terminal leolatsd
from Ehe sltarnator housing. Such slternators MUST have s minas wirs
sonnactesd betwssn thair mines terminal and battery mious (isclated
grovnd sFstes) of anflae grousd |isolated minue feature not umsd), Thia
vire carries the same amount of current as the plus sutput wire and must
be of the same wize, Diescomnsocting this wirs whils the eagine ias
running disconmects the sliernator form the battery load and ocsuses
dasage. Altsrmators ia this group are Hitaghl with fesolated § terminsl
iplastic vasdher vidible] and Parid-Rhane with laslated D=tersbimal. Thia
festurs i mores comscn in larger alternators.

B0V _TO _TEST THE AUTOMMAG

Disconnect all wires apd the Jumper wire froa the AuteMA® tersisals.
How comnect the grer wire [on the fuse holder) to the plus 12 Velt and
taralbnal 57 te the abinusfgr 4. The sketch sh the terminals st tha
back of the AuteMAD. Connset the test Light Betwesn "4° asd “5" as ls
the sketoh. Then turn the AutoMAC toggle switeh on and comntrol kmol up
asd dewn. Aa Fou Eurn the knob, the test light should beccms bright and
dim:. THIS IZ CORBECT. If the teat light ressine dark, osse L E6 Test
the source of plus I Velt Test the light wires to the base of the fuse
it separste relisble grownd., If beight, OK. Test the ground: Llixht
ty the base of the fuse asd %o termimal "35%. [f bright, OH. Test tha
fupe: test Light wires te 5" and te "L". IF Bright, fuse Ea OK.

P i
+iz v 4—%
AnrbmblAl
olelelc)
TEST:{ =

——

Hishs
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TROUELE SHOOTIMG GUIDE

Fallowing are scme probbhlems and cause/salutions:

PROBLEM CAUSE/BOLUTION

Ammeter not resding corceatly 1.} OCheck the connastions. They suse
ke moldered, not orlmped.

Low oukput 2.0 Must be virpsd first in seriea

with anr cther ssweters, thare should
aaly be ame wirs from the altersater
battery termimal o the AutoMal
AEEETEE .

J.] BReview the ammster wiring section
af this hoak.

4:1 Chech ths sngims RPY.

Red LED llghta tdaa ason 1.1 Chack tha 12 Vale agires uwlkek VOM
(sulti=-sater] for paaslble “nolsa™ o
voltage spiles,

Ho autput aontrel. 1.} PRegheck the field wire test.

Had Light arff 2.1 Tast AuteHAC = review previous
aaction,

Fuse keeps blowing 1.) Imoorreet fleld wire conneatiam.

ALTERMATOR FILE

BURPOSE

The Alternator Flle giwsas detalla for speoific brands and models aof
sliternators and poimts ouwk whare to pomnect the fleld wvire meeded for
the AutaHeg, T-Mac and ather Spa Creek altearnatar comtrols.

ALTERNATOR TVFE

Listed with Ehe mlternstor skatches is the alternstor type, sither W
ar P, which rou should note and aask in your menual, Alternstor tyrped P
{FPoslelve| and H |Magativel are duf avn desfighation and do not relate
e any letcers om che altersmator Labela. MNote che taat which deteralnen
or wvarifies the type of rour altermmtor.

THE FIELD MIRE

Only this one virs la nesdsd betwess your alternatss and any of the
Spa Creek alternator controls. The lettar “F° and am arrev Lo used In
the sketches to poimt to Rhe Serminal or comtact vhere this new field
wirs im connected. Any other wires will ressin comneoted aw before.
Usa nuabsr LB ¢ L6 AWD steandsd copper wics vith wiayl insolazion,

12



EEELD WIRE SERVICE

If rou prefer, we will conmect the field wire ta your sltarnasor.
Packages Tightly, attach labal with your naas and stcreet mddrasa.
Encloas & cheok for 335.00 U.8. funde. Wa will consest the wire, aark
the altermator trpe, snd ship back premptly by UPS.

TURY POVER _OFF

Before rou start, turn off all powsr to the slternator, s=mgine and
startar. If rou take the slternstor off, label sll wires mnd taps thair
ends Lo prevest accidental comtacts. -

BIMPLE: ALTERMATORS WITH EXTERMAL REGULATOR

Beveral swol alternatsrs are ahoun la the mketzhes. Loak Ffor che
separate voltage regulstor whioh often ie & ssall wetal box with one or
more wires to Ehe altsrmator. Then inspeot the sltarnetor snd comnect
the nevw flald wire tée the terminal F; DF arFr FIBLD which will Bave & wirs
conmected te the voltage regulator: leave this wire comnectad. Then
imspect the regulator sore classlr.

BELAY TYPH, BLECTROMECHANICAL REGULATORT

If your regulator has colls sed contacts mnd ie slectromechanical
imgtead of molid atata, it needs

- s blocking dieds at its F
- - sprmisnal. Hes Sketch. The diods
F ITrpe “1NS404%1 lets thae
regulator ourrent flew only in
BEG —ef— ALT ome diregtion. MNots the plus amd

minus migna, diede symbel, and
disda appearance, polnted or with
a band marking one apd.

BEIVLATORE ATTACHED TO TWE ALTERNATOR

These sltarnatocs will sot have & Fleld rermlnal om thelr subtaids,
bk gonnecting the new Fleld wiee ls still simple. Im the sketches,
find wour altecmator by comparimg shape and appesrance, labal, Lf any,
lecatlons of terminmle. Ewen though the fisld Eermimal ia sot obvwious,
note that you do not have ta open the slternator, But fnatesd, only
sxpose the fleld tsrminal under the attfached voltage regulator. Follow
the detaile with cthe aketsh, Teat the fisld wies, Attached ragulstors
prs alwayrs salld acate cypes. Altsrnator may be typs P oor d.

INTERMAL REGULATOR

Altarnators with iptersal waltage regulators ususlly must ba Spened
o coanect the aey Fleld wips. B swars cthat the normel alisrnater
shope will not he familiar vith cur altsrnator gontrals and will mot
likely resd she instructions.

11



THECUOH_BOLTE

There are aither thres or four long thim steel belts whizsh hold the
sltarnator housing together. Sefore you take them out, mark froat and

back af ths hauveing, ss

there will be three or four wars the parts will

fir tagethar when rFou resxssables.

SEPARATING FRONT AND BACK

Alvays separsts She

STATOR

the housing. Staktor ie sade from
laminated sheat atesl and sasr ko
recognita. Ses keteh. To prr
them apart, uss & flac
seraudelver in the alats ac
i pppoalte smides, or Llightly tap
A m v the front housing.
IHE_BRUIERS

front half of the altarnatar howsing with pulley
and rotar from the stator which
must remsin wvith the haok half of

Looking devm into the back housing, you will see the two brushes. We

will oall ome the upper,

Ilnnar brush and the other the lower, cuter
brush. As you view bhem, thar

ara upper or lewer brush. Ther
ara alss inner brush olosa to cthe
o esfitar, ar sutec hruash avay Fraa
cthe cancer of the alternater. IR
ME! eanence, the new flled wire will
OUTER slvars be ponmected to one or Lhe
ather brush.

S

] 1 A i

You canmot Assamble

TRE

E H

the aleernater watll after you have pinned the
brushes out of the vay. ALl alversators have
saall holes Ln the bruah holder and back housing
for & wire ta hgld the brushss bask, Sctart

froem the instde;, push the upper bruosh back,
inears thea rrlril {paper slipl, then pash back the
lowar brush, Advance the wife until Lt extasds
gut of the back houslmg. Leave juat spsugh wire
ingide to hald back both brushes., Install Ehe
throwgh balts; then pull Ehes wire out te relsass
tha Brushed., (0O HOT FORGET!)

14



ELELD WIRE TEST

Usa this Zest Lo check Field wire and altermator type befores you

ceanect the alternatar saatrol.
bulk of about [0 Watts.

This ta=t regquirss a 1T Volt licht
As sksvohed, comnest ose lisp terminal to Ehe

mow flald wire, &Zart the engine, watoh the asmetsr vhile rou towch the

ather lasp terminal to plus oFf misus.

the box which haa your results.
IV

FM!:? =y
GED
+I1Z

F wr::j - -

-

Hoks any amsetsr changew and mark _

Lump datk Laap dark
Asmaler ARSERSE
mo change mo Changd
or down
Lamp glows Lamp bright
Amawtar Up hamster no change
o8, trps H WRONG
Lamp glows Lamp bright
Ammater Up Ammster no
.| shange
Lasp glowvs Lamp dark
Ammstar ARBETEE 0O
dawmn change
| 0%, type P WROHED

Wreng connectios soat often will bave the fleld wire on the wrong beush.

Theas tasts sllow unkmosm slternators to be wsed with SpaCreek

Altermatsr Conteali.

Maka moktes of the test results.

l. Inmspect the outside of the alternatesr for tecmicalis]l sarked F.

FIELD, or OF amd mark with che lettes &4 [jand B, if twal.

with tewk 4.

Procend

2. IFf there len't sn external field cerminmlis), open the slternacer by

; removing thres or fouwr long thim
sarew, gently prrimg the front heif
of the houvaing (with pulley and rotar|
fram the Back Ball of che houslag
[with stator amd ite wvire asllal,
Ineide thiw baok houming, lagk for the
twa carbon brusmhes whleh are neremlly
in saptracy wich tuo copper “alip

rings® an the rokor shafs.

Srughen

are om spring leaded acEa er im

Bolders similar To SKETCH L.

Each

brush has & seft wirs connectlion ta &



metal gonnecior nearbr. Lock for i%t, or use Oha aster. Then sessurse
if gne af ke bruskes 13 consected disectly ee ground/mines; =iaus
berush ls & Trpe P alternator. Otherwise, cosnsct & thin, well ilasulated
wipe to ssagh brush ss sketchead snd oall them A& mnd B, lead to ocutmids
and mecures agminst chafing. REASIEMELE the alternator usming m abiff
wire and & paper elip fe hold the brushex back. The vire ia Eo extend
aut chesugh the alternator housing chrough & held for that purpose. Put
the rotor =nd alternator halves back together, imetall the sorew and
tightan #venly; then Flraly. Pull sut the Wvire e Felsase the brushed.
Eetastall the altesmator whlle the batcsrles are disconnsctsd, oonmeat
all old wirss.

d. TEST: TYPR P O TYPE H = UFes & Vale Cha Herer (VOMH) as in
ZERETCH 2. Bwiteh 1o ¥V DO Fanges and
@ measure wires & snd B versus ground or
VouT Do alternator howsing. Do net short tha

wires,; do mob Eguch Ea ground ar ather

P terainald, Wires 4 and B aay be aa

! LAl ke long &8 you meed thes,  Test whlls che
altersator is rumning and the asmeisr
skows some {anyl output,

THET AND MARK:

A +F co +1EV & #5 to =18V A EEER W

B &) to #BEW ] rero ¥ B #E te =15V
ALTERHATOR [%: TYPR M TYFE P TYPFE P
FIELD TERMIWaL: Usig Taat 4 Uie wlre a Uie wire B

of wires & and 3, only one is needed, Cuk, tnsulste, secure. ar
remgve the othar which. in the case of & Trpe ¥ alternatar, will
aerry pesitive voliage.

§. [DENTIFY FIESLD TERMINAL: Use & tesc lighe sa in SHETCHE 3, or make
from u 13 ¥ lemp, m& shewm, by soldecing
wirss directly to the laap bese. Uie &
lamp of abeut 10 Warrs, Coansct one wire X
o @bnws/ground, and have & helper =atch
the ammecer [esgine pansli, Towch the
other wirs te A, then te B, Omly in one
omge will the ammscer pesding go wp §laap
mey or aay mobt lightl. Use that wirs aa
thie Field terminal.

POTORDLA iL16]
Externnl regulacer, Trpe P

Comnest aev field wire ts F, Lleave preasant
wire gsnneotad. Cheok far relay type

slegtrcaschanicel regelator, install
blockiag diode if applicabla.
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HOTORALA, {1151

Interral (attached)] woltage regulator an
alternatars Leeges than 535 4. Typs ¥,

Hote two ppade lug tersinals at the top of
the ragulstor howsing. Lover aketch ahown
Ewa gresn wires under the Fegulsatar, Ta
asnaesl the Finld wires, apply sslder to the
wire arimp at F, then solder the mew wire
to that sasme plasa, lead 2o the owislda.
Esfusten regulator. OCheck with Field Yies
Teat.

Lishisl =]

§1E2)

“Flush Baek” fnternal {mttached) valenge
reagulstor, Trpe P

The SKETCH showvs the salid state regulstar
which te agmnted in ite matching recean-
Its suter surface io flush with flat Back
of bhe alternator.

To comnsgh the Field wire, remsvws che
ectevd whigh hold the regulator, Fold
regulater baok ae much as the wiras allaow
and noté the wires under the cegulator. As
sketohed below, a green wire is fsakensd fo
push-on wpade cecminal F. Anosher red
wire connectia the regulatser ta the
anlternater. Apply some solder where arrow
F paints te the erimpsd #nd of the gresn
Ulre. fSolder nev flald wire to that saoae
place. BE CAREFUL vhen you faaten the
regulator mngmin. MHake s small notoch to
aveld meshisg the flald wire insulatisn.

i 8



HETORCLS £1231
Tnternal [aEemebed] volzsge reagulstor, Trps

SEXTCH abews sefulator v v Ta &
the Fiald =ice, taks out the seseud whlol
wold the regulator. Gentlr por =p Ghe
pegulntor Etsalf, GSoms, or sll,
tioma t tha ““n‘urt-:f
sgulator ars Sy spade of othar e
:gnntn whliegh whowld not b= bhesi, Hats
"OF*, which marks Che flald tarminml.
Elean & smal]l ares &t The bass of ths lag,
apply o amall asmoumt af asldar. Haldsr thas
and of the aew fleld wirs bo that place.
Hake » ssall noteh at the sdgs to run the
wire To the putelds. IIlﬂ the Hﬂf‘.lhr
sck ints poslnlom svenlryr so coatast
tﬂm'. Aefuaten. FRun Flield Wice Tesl.

Alracnatars vith the appesrsnce of back houming
aE in the sMetch, have & lerge slaatic cover
avar tha baczk housing, Reaove tie wirss frem
the berminale, Al§e Famcvs the termisel AGLE
a=d washars from A0 Tach, [nd. Light, snd oubpet
terminals,. REesovs two small hew besd screuw
near the denter and pull of f the plastic cover.
Suwe the felt gaakst whioh seals the Seoeh
CoEpafieenkt. WOTE THE DETAIL SENTCH. dsch

. brusk has u braided wire to = mecal sonducteas
=ith wtud ssd hax out terwinel at sbdes of bruk
holder. Prepare u flald wire frem stcanded #14,
1§ ar 18 lasalsted wire with & selder cing ©
tarminal. Comnact this wvire Bo the Srusk
Geralnal st the right in SETTCN, sarked with
arrow “F*, Lewd the wirs to Bave Lo axit to the
right; REeinstall tha gever asd falt gasket.
Fasten with two mgrews, Sulds asd washard ac
terainele.  Labal the FIELD SERE TYPH ¥ aad
coanact to AukoMAC mm in Trpe W Yieiag Skebch.
Tawt the smmstar, whigh sheuld give sap readiage
5% all times the wngine L4 cunning.

n =R




EITACHI  LR-135-31 35 A E=H

[atarnal Fegulator - Type ¥ |(an Yanaar) Toe connese =f
fileld wire, awitoh off pover, label vires and tmnke off
alternater. Remove the plastic cover from the beck of +
alternator. Undar the oower, Aoctas ti
aalld wtates regulstor, ssocond IRETCH,
whlah has a wire Socnaected to spads
lag i pPectangular hele, =zes F.  Pull
thiw [whitel wire, with comnestasr sff
sl cutawar mome of the soft plasmtic
inmalation, Apply soma molder and
pcldar the naw fiald wire next to tha
existiag wire e the sosnscter. Puah
soapestor |mov with twos virea) bash a
to the spads terminsl. Seours che n
wire smd fun through onm of ths wlots
in mhe plastie caver, Refadtea sever

[nternal Begulator, Trpe M {3321
|As e Yanmag]

To oomnect fleld wire, take &I wires
while wmmin switod ie off. LABEL.
Resave plastic covar from the back of
cthe slcermator. Under the cover
i{mecond SHETCH] note che uhite wire
fram the regulstor comneocted to spade
lug, recesssd withim rectangulsr hale,
markced ¥ in the sketoh, Pull wire
ulth eanne=tor off; 2Ladir aoex of Che
exdt plastic insulation s=d salder the
end of the new flald wirs to the
coanector. Puzh the connaotor with
nad sad ald vire back an ta the
recsssed apade tersinal. Lasd the new
wire through ome of che Elats in the
plastic gover, Seaure. Fasten

oover. Tedt new {jald wire with Field
Wipe Test.

F
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MITACHT LR 135 - 74 3§ Aspecw [ntarnal regulator Typa W |233)

To cosnest flald wice, remove thres
through balts, ssparate front housing
with puller from back Bouslag with
stator. In beack housimg, nata hrush
halder and wires to brushes. Sas
detailed SXETCH. The wpper, Lasnsc
brush hes its wire connesctsd on the
left. Tha lowar; ocutar Brush has Lte
wire soldered 5o & wsall post oa the
right, Add tha nav filed wirs hers.
Tia the and af the @wirs firset, than
solder sn. Meu and ald vice muak
ressls soldersd. Lesd pew vies ks
putslde, seours, Resd insteucclona
about hrushess bafore rou resssesble,
Fimld Wire Tant.

[23%} Internsl regulator, Type W

To comnest fleld wirs, remcwvs foue
through belts, ssparate from housing
with pulley from back housblng and
stator. AL bottom of back heasing,
mote Brush holdsr wikth broah vires
entending aut am in the detailed
sketch. Wirs frea lawer, outer hrush
turns right ta seldersd joint. Firss
apply solder to the #nd af che sas
fiald wire, than soldsr te the jalaf,
ltlflﬂl sxinkting wires connecced, bath
ot "F . Ruh the wire to oyteide
through vent hole. HSecurs. HSas
lpstrections for bruskes bafers you
Feaaanable.

z1
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Ta B3 A

Eo B3 A
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[328] Externsl reguleter, Trpe P

lepartant! mote twn spade lugs which
ere parsllel to sach sther, nat im
line ma on =gme other Deloo-Remy
siternntora. Lugs are ahewm in desall
and sarked B and F in sketsh. Cannept
mew Fleld wire to the wirs now on lug
F. If rewote externnl regulalsr ig
relar Lrpe, with call and comtactim im
pelal box, gonnect blecking dicde.

Hee detalls in the mapual. If po
ather Fegulator ia being weed, field
wire zan be soldered directly o F lug
on slternacor. Bend lug 18 center
slightlir. place the end of the wire
throvgh the Bole im the lug, selder.
Btralghten luf and slip s length af
apaghettl tubiag over it to imeulate
sEelnet alternator howsing.

[326) Ieternsl regulater, Trpa M

lsporiant: Nete two or three spade
terminale, shown Ln the skstich at
Lefe, marked "1% *2°. Hake carlainc
that spade luge are "in line™, & In
the detall sketch; oot side by slde.
There may ks an "R” terainal alse. To
oonnect the field wire, tahe sur Four
through belts, separste front and
puller froe back housimg and mtator.
Note plestic segulates (with "1° and
“27 luge extending oot aidel, held by
hex head screws, Take scred asrked F
et bogether with ite plantic
ipEmlating sleeve. Connect the naw
fleld wire, vith riag terminel, under
gcred. HAafapten screv vith ifreulotes,
rum wire throogh vest kole oo cutside,
eecuTe. Head ismftruoctioma ahout
brushes before ¥ou ressmssble the
alternator, FRum the Field Wire Tast.




BOSCH 38 & (404) Externsl Yoltage Regulstor! sechanical or solid
HLRTE. Trpe P

Hoie teralnals D=, D-, W: you will have
wires cenmected betwesn alternater and
regole regulstor. ALl will resain
connected, Add a fisld ulre to sltsrmator
terminal DF. Uss = ring termimal st the
end of the new wire. Take a closs locak at
o the regulstor, Resd about the blocking
dicde with slsctroacchanionl or relay LFpa
regulatars asd install, if applicable.

I, T

BostH 3salF

B 13 Amp=ra Fxteraal segulater,
Type F (408}

Comnest Fleld wire at “F", chegk for ralay
rogulater and Install blocklng diode EF
wpplicable.

E5 Ampers External regulstor,

8 Ampere [nternal {attackad)
nplid states pegulator with Brieih Belder.
Trpe H 57 dim. {4081

pote the similmrity to 65 A4 wmodel. To
comneot the Tield wire, ramgve two morews
while holding the regulatoer ip placa.

Anfle upward and Llift puL. Salder the snd
ef tha figld wire te the flat metal
eosdagtor of the upper brush, “F° in detail
sketoh. Hold the brush in, iF rau have o
heat tha brush sire assldered jJoint nesrby.
Relnstall bruah holder/regulator; secure
wire,

|



BOSCH 6§ AMPERE Incernal (ettached]
regulator with Brush holdsr. Trpe N {447)
Similar te cther 65 4 snd B§ A altermntors.
To coans=t the Jield #lrFe, remove twuo
scrwwa while holding the regulstar in
place, bthen mogle upward and resave
pegulator. Look st it from the slde [ lawes
ghetch}. Holder tha field wire to flat
setnl sapductor to tha upper, outer brush.
Hald the brush in, if rFou have ko heat its
saldsr joint (briesh spring Esnsios|.
Reinstall brush hBolder, svenly, to have it
conEast the flat setal tongus squarely.
which btowches tha mstal conduotor ta the
other lowar, isner brush.

BoSCH BS AMPERE Internsl (sttached)
regulator with bresh holdsr. Typa H  (403]
To canosct the field wire, resove the
plantic sap from the solid state regulatar
and mobe lta twe fastensra. [F they are
brass; clean and salder the fleld wire
hear. Uie a hot solder irom, quickly, tin
fastener and vire saparately first. IF
hard to moldar, remcve Lue serevs and
ragulntaor aamnsably, Solder to aide at “F°
in aketeh, Hote the sprimg contact "O+”
uhioh must meks gontact squardly vhen you
reansenble. Secure the new wire and test
with Field Wire Test.
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H ¥ A5  aAMP Exvarnal regulstor
Trpa T 4 1/2° diametar 16E1]

Consect the nev Field vire Lo the wire paw
e tereinal F &s that both mev and ald wvira
make sontact Lo spade lug F. Check Tar
relay type, electiromechanical regulatar,
ingtall bGlooking dicde, if applicable,

Htﬂ!!u“i #0 AHMPERE Extermal regulator
Type P diamerer [55Z)

HITEUBISHI S5 & Internsl sclid state

Fefulater. Trpe M 4 1727 diameter. [553)
Te connect the field wirs, resove thrae
through bolte, separste fromt houwsing with
puller from stator and Back housing. At
the betirom;, izside the back housing, nots
the beush holder, O Ltds left, a=
sketched, & flat metal comdustar Funa Lo
the flat round bolt head. Solder the msw
field wire to “F", right of plastic
fnaulator (dotted im zketch)l. Bum to the
cutiide bhreugh the. vent. Secure. Raad
the [hatrustiess Ter brushes befare
reassenbly. Test with Fileld Wire Test.




Wﬁ Internal sclid scate
reguistor. Trpe K. & 174" dis. (554]

To conmect the Tield wire, Temove the thres
torougk bolts, separsts the fropt houvsing with
pulley from back housing ssd starer. Losking
imto the beck housing, mote the brush holder
igee  wketohl with & flat metsl oconductior. round
bolt mesd, clear plastic imsulsior merked here
with dese. Sclder the mew filed wirs 1o the
piace amarked "F" on the flat setal st the left
of the bruak holder. Rin the wire through the
vent kele te the sutside and secure. Hefere ra=
edseably of the Alternsatar, sef LASLFGELichs an [
brushes. Test with Fleld Wire Test.

E!Eiﬁllfﬁ Extarnal regulstor, Type P &0}
The oval at the oencer of the sherel i s oower
which extends aboot one ineh from the Back af
the alternator and covers the brushes., This
alternalos is IR uke on marine emgines., Connsct
She nev Tield wire o the field terminal “F" at
the bagk of the alternatior, in addition to the
pressst wire which puns te the veltage
Fegulater. [f the regulator L relay type,
eleciromechanical, with ceil snd contact,
install the bBlocking dlodde at the regulater.
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T Externnl regulatar, Tipe P
(62T §

Conmeot the Tisld sice e FLD Figxld
terminal. Check lor sechanlcal or relsr
trpe regulator and install blocking diocde,
if appiiceble.

n FORD &0 R Extormil
;rlulitnr. Trpe P IB231

HIPPOROEUDES  Ixternsl regulstor, Trpe P
I TL1]

Chegh for relay trpe regulator. Conmect
fimld wire 2o "F". To leave the existing
uiee hov e “F° Qe place connect to the
uire nov i “F7, pear the plug. Heke s 3-
uipe Eplice (te altermater "F7, to mew
field wire, and to old wire ferom Lhe
sxternal regulator! and inaulste,

THC Txternal Regulator, Trpe F
(¥ 1F]

Check for relay type regalatar.
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Incernsl regulatar, Trpe d
ITLED

Te conmect the Fleld wise, redove ThEEE
chrough bolts, separsce the front housinmg
with peller from stator with back housing.
At tEhe inzide back housing mroks the bruih
holdar, ser akateh. Salder the few Fleld
ulpe £a the edge of che seral conducior
macked “F°, wvhich is Ln oontsot with the
wpper, inner brush. A" the wire to the
outzide and ms¢ure. Read Lhe spasial
iaRtpuscisnd about Brushes Belfoes
reasaEably of che altepnatar, Test with
Field Wirs Test.

JLRRLMBENES  Intarnal wolid stake regulmmar
Irpe ¥ 1T

To cannest the field wice, remave =hoen

through bolts, separate feene Bousing winhk

pulley and rocor from Che Back houysing with

Ftator. Mota  the Yrush holder. Outer,

lower brush as rou Look ipEs the boash

e Bouaiag iw consdered ts suk. dicdss smd L.
the plus Brush. ([mnes. wpper heush i the
Bipum brush,. Cannest the fleld wire to she

foct sinum bruosh by soldering to the sdge of
the meial at the top of the glustic Brush

BEwsH
L kolder. Fee Sketoh. Run wipe ouf through
Y the vent fols and fecurs, Rasd the
inatrustions abowt brushes befare you
renssgablie the altermator,

'EH‘!.‘HJ‘
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IT N PREOL: WARRAMTY

FTaur mew Lastrument 18 varranted sgainet defscty in saterial and
workmanahip for one (1) ye=ar from che date of eeiginel purcsage. In the
avent of amy such defess, ceturn the inetrumeant, poastage prepald, alomg
with proof of purchaze and ap explacatios of the defect to Che address
gat far akeva., TE will be repaired or replacsd at our option and our
axpende. Anyr defect caused by misuse, acsident, tampering of negligence
af the uaer is not coversd by this warcanty. He cectmain ta sarefully
and securely pack the instrusent for returs, *ince We Yill sl De
responsible for dosage im shipeent. The repaiced of seplacessnt
Lnstrument will be returned 22 you, peatafe pespald. .

All implied warrsntiss coveriag mécchantability, flimess Tor 2
perticular purpose, or athervige, are limited ia duration to cne (LI
rear from the dete of origiral purchase. The repair or replacemsnt of
any defast i the sxcluslve eemedy under this warranty. im addivien,
the warcaftor ahall net, umder anF olroumstana=s., ke lishle o=
E; sible hersonder for consejuential,. inoidental, or zpecial damages
Wate that somé atates 4o not allow limitationm of incideastal or
conpequential damages, so the forsgoing limitatiom ar exelusion @ay nob
apply to yow. This warrenty gives Fou specilic legal righta, ard you
w4y also have rights which vwary from atalse Co ALALE,

HOTE!: Package cacreafully, as C.Plath cannct be responsible for damsge in
tranait. He sure Lo iAclude & mote descelbing the problsm, rour phore
numbes, mabllisg addeess, apd proof of purchass LF claiping warranty.

All inmguiries, returma under warcanty, etc. shouwld he directed toa:

C. FLATH

WOETH AHERICAN DIVISION
2Z1 SEVERN AVENUE
AMNAPOLIS, WD 21403
1301 1283-8700



