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A 510 D Model Alternator Regulator

By Joha D. Titus

As & mechanical engineer, T have always
admired the Civro2n hydraglic suspension
system, However, my admiration for Cirofn
engineering does nod extend o the Ducellier
and Paris-Ehine auiomotve elecomonics,
Therefome, when my 1970 DS 21 charge
indicator light came on on, [ went o work w
design a method for using an inexpensive
replacement for the Ducsllier voluage regu-
lator

The replacement toms out to be an after-
market clectonic replacement for the me-
chanical voltage regubators found on most
Fords from 1966-1976. Ask for a regulator
for a 1970 Mustang and the parts man will
probably give you the dghtumit. [tis impor-
tant that you goi the slectmonic replacement,
rather than a genuine mechanical regulator
a5 I will explain later. To w2l whether you
have the electronic replacement, twn the
unit ppsidedown. If you s one or mons
wire wound resistors, it's 2 mechanical
regulator, which will not work withoot
modification,

The first problem o overcome in substiot-

ing 8 common woltage regulator for the
Dracellier is the lack of a clear wiring dis-
gram of the charging sysem. Figue l isa
charging sysiem diagram for the D5-21 that
I made.® The pao most interesting feitures
of the sysiem are that the starer swilkch s
grounded through the relay that operates the
charge indicator light. This prevents the
starter from being engaged while the engine
isrunning. Or, man: precisely, this prevents
the starier from being engaged when the
charge indicator light is not iluminazed,
The other interesting feature is that the alier-
nator field current s switched directly by
the ignition switch. Thus, if you keave your
ignition switch “on™ without the enginc
the altemator field windings in short order.
In & normally functoning Cioodn with the
key off, the indicator light relay is shorted 1o
gromd through the igniton swich. (The
reason for shorting the field to ground s not
clear bui is probably o prevent voltage
spikes from ocowming when the aliemator
ficld collapses as the engine is switched
“off™.) When the key is switched “on™ bt
before the engine is staned, one wrminal of
the charge indicator Light 12 exposed 1o hat-
tery violuage and the other 1erminal is shomed
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to ground by the indicator light relay. The
starter swilch is also shoned w grou
through the indicator ight relay, Curre
forws from through the igniton swilch w
ihe "+ teymimal of the regulasor through the
valtage regulator relay o the Gield couls and
i groand

When the engine i5 started, the suator wind-
ings, excited by the energized field bejgin o
develop volage, The half-rectified voltage
{which is on the average aboot & volts)
appears al the stator terminal and cnergizes
the indicator light relay which goes open
thereby extinguishing the indicator light
and dizsabling the saner swich.
Figure 2 shows the CirrpEn wiring alier the
one modification that is necessary W acco-
modate the Ford regulator, The necessary
modification is i groond the swaner swikch
directly rather than theough the voltage
regulator. (This modification disables the
interlock that prevents the staner fnom being
engaged while the engine is running).

To ground the stareer switch, find the two
leads at the swich. On models with the
Citromatic ransmission, the starter switch
is located on the gear selecior shaft well
Torward of the gear selector. Toreach it
will kave w remove the gear selector cove
and instrument panel. Using & voli-
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meier, desermnine winch lead is“hol. ™
Leave that lead connected o the
swilch and remove the other. Mark
the removed lead o case you ever
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want i refit 8 sinck regulator, cover
the end of the lead with electncal
tape and tie it out of the way. Con-
nect & new lead i the swaner swich
and pull the wire through the fire-
wall and ground it w any convenient
bolL

To conmect the new regulator, ob-
tain & Ford regulawor “pigiadl™ avadl-
able at Pep Boys and other parts
stores and wire the piguail w the
Ciroen lcads as shown in figure
two., Moung the regulator 5o that it is
securely grounded and plug in the
pigtail.

With the new regulator installed, the
charging system will function
slightly differently. With the igni-
tion key "on” bt before the engin
is staried, the charge indicator Li

i5 now grounded through the field
coils mther than a dead short. (Which
is why you had o seperately ground
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the starter switch.)) ‘When the engine is
started, the stator windings excited by the
Limited current through te indicator light to
the ficld coils will cause & voluge w appear
at the stator teyminal. The current sourced
by the stator excited by the limited ficld is
ot sufficient o close the mechanics] field
relay, but is sufficient wo close the clectronic
field “relay.” (This is why only the clec-
tronic replacement for the Ford mechanical
relay will work ) When the ficld relay isen-
ergized, the charge indicator light is con-
necied o "+ therefore, curment stops Mows
ing and the indicator light gocs oot (Note
that the disconnected starer switch lead i3
also mow “hot™ which is why you carefully
covered the bead with elecirical ape and tied
it out of the way.) Whea the ficld relay is
encrgized, the "+ lead from the ignition
switch is connected direcily 10 the Geld
windingsand full excitation is accomplished,
Violage regulation is automagic, Tisimpor-
tani oo naote that with this seosp, if the charge
indicator bums out, no excitation will be
supplicd o start up the aliemator. Thus, you
will kave o develop the habit of checking
the charge indicaor light each tme you san
the car (which you should do anyway.)
Moreover, a spare bulb should become pant
of your rosdside repaar kit

Cirodn compalible with the both the me-
chanical and ebectonic mguliwes, This
option will also assure that the alwemator
will function even if the indicator light burns
ot As | mentoned eardier, with feld
excitagion sourced through the indicator light
during start-up, the stator cwrent is insuffi-
Cicnl W0 actvate the mechanical field relay.
The solution s o connect a 1-watt 12-13
ohm resizior between the switched supply
and the ndicator lead, ie. between the “A™
and "T" emminals of the regulstor. The
sdded excitation current will be sufficient io
energize the ficld coil relay, Additionally,
the parallel source will provide backup
excitaion if the indicator light bums out.
3. A third option is o connect the “A™
termingl directly 10 the battery. Since the
Ford regulaor doss not connect the “A™
terminal 1o anything unless the field relay is
energized, the “A” ierminal can be “hot™ all
the ume. The advanisge is, you ke some
load off the [expensive) Citoén ignitdon
gwitch, and you can use a heavicr gange
wire W source more current for a higher
outpul allernator. (Ses option 47,

4. Many of you have probably figured out
that once the Ford woltage regulaoe i con-
nected lothe Citron wiring hamess it wogld
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be 3 gmple mechanical fit w replace (he
5350 Paris-BEhine or Ducellier altermator
with & 535 Ford altematoe, You are right
Moreover, if you have & Citoén with ar
conditioning and maybe a modem siereo,
the same 45 amp siock alternators do not
keap up with the load. The Ford altemamor
iz available in everything up o 2 95 amp
version, The 73-25 amp altemnaior is in @
larger housing than the 45-65 amp version
and costs & little more, but even the expen-
sive Ford altermator is bess than 14 the price
of a Paris-Rhdne,

There is an afemative io having o replacs e -
CRCRIDT Dl bmemeescl ately arned il Bums out in omer
o provicde megulaion sourcs LB | UNGEN Smer-
gency condBond. Mokl of Se alsmmarkat *pig-
twils® for the Ford reguiaion come with ted tardem
ads (lnads with tao wirgs coming off & sings
spads connacior. ) Betore winng he “pigail’ into
the Camdn wiring hamess. move e Endem
mads in the pigiail 1o e 7" & "A" posilons and
Bave e tecondary wads nmct  Usualy the
ords of the Lads are shrink wranped so they
WOon'l Ehofl, DUl you may want 1o add some
sieciical Bpe fornsurancs. |n e eventalanine
dicatnr Bult fadure, simply star tha car's g,
e bnefly shon the secandary *I° and "A° eads
bpgother, this wil enargize the stafor windings
sufficianity i begin regulation and get you home

Although the abowve is all that is nec-
gzsary o have vour Citro2n back on
the road, several oplions are pos-
sibie.

1. If you do not want o disable the
starter switch imterlock, ground the
starer switch throagh a relay such
az a Marchal auxihary headlamp
relay. Connect the ground wrminal
of the starer swiich o the pul
termminal of the of the relay. Connect
the nosmally open relay terminal to
groamd. Connect the mpot of the
relay field o switched battery bat-
tery voliage. Ground the relay feld
through the oil pressare switch.
When the key is “on™ and the oil
pressure mdicator is L, the starer
switch will be grounded through the
relay. When the engine is steried
and the oil pressure switch goes open,
the staner switch is disshled This
will not be 3 completely ransparent
fim, becanse now you will be unable
o crank the engine using the stansr
swilch unless the key i on.

2. The second oplion 15 1o make the
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