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introduction

The Dolcotron®™ generstor is a lightweight,
high-performance machine that supplies elec-
trical power for charging the battery and
oporsling accossories in gasoline and dicsel
engine eleotrical systems. Feaburing an out-
put at engine idle, 4 high output per pound
of weight, and a very minimum of periodic
maintenance requirements, it B a reliable
and dependable member of the changing cir-

cuit boaum.

Comtrocted essentially of o rotor mounted
o bearings in two end frames, a stator as-
sembly, and six silicon diodes, the Delcotron



review of
electricity and
magnetism

In order 1o understand the operating prin-
ciples ol Deleotron®  generutors, it will be
helplul to review bricHy the funidamentals of
electricity and magmetizm,

Electric current is defined as o mvwovement of
oleetrots through a conductor such as & cop-
por wire, Current Bow is medsured in amperes,
and when 6.28 hillion billion electrons pass a
cortain point in o conductor in one second, tho
corrent How is omse ampere. Electrons, how.
ever, will not move through a conductor of
their own free will, There mast be ome kind
of force to enuse the eloctrona 1o move,

voltage

The [oree which causes electrons to Sow {n &
vonductor is callod voltage, The voltage is the
difference in electrical pressure measured be-
bween two points n & creult Thus, using &
12-+volt hattery as on example, the voluge
maasured between the two battery poats is
12 wolis.

An imporiant concept is “voltage potential” st
& eortadn I_k'li!lt in the electrical codrewdt. This
sinply moang the voltage o electrionl pressure
at a pl.rﬂmlu point with respect to another
P'I-HI-"- If the \'ﬂill.gﬂ plnl.r'liti.u] o one junst of
the 12-volt battery is zero, the voltage poten-
tinl at the other post is 12 volts with respect
to the first post,

COKYENTIONAL
CURRENT FLOW

0-VOLTS
—

Another important concept s polarity. One
post of & battery is said to be positive, and the
other negative, By comveotional theery the
direction of current fow in a cirewit s from
the battery or gencrator positive terminal
through the extemnal circudt, and then back to
the negative terminal of the battery or genera-
tor, This dircction is oppasite to the direc-
iy o |.=1-E¢1.t:}|!1 ﬂ-u:pw,

resistance

The voltage or clectrical presure meeded to
produce current fow in a cireudt is necessary
o pvercome the resistonce in the creudy, Hes
sivtinen o the flow of current i mcasured
in ohms. One volt will couse one ampere 1o
flow through o resistance of one ohm. ‘This
is an expresdon of Ohm's Law, which can be
written av fllastrated,

_ VOLTS
AMPERES = ORNE




magnetism

Magnetism, like electricity, is imvisible, [t
effects, bowever, are well known, An example
hlhedlr&ﬂinllnflbqrma.“hﬂfwm“-
ingr. A magnet has a North pole, designaled
as "N, and & South pole, designated as "5
The space around the magnet in which iron
Elings are attracted b called the “Geld of
boree™ or magnetic Seld, and s deseribed oy
lines which come out of the North pole and
enter the South pole,

Electricity and magnetism ame very closely as-
soctated, because when electric current passes
throogh a wire & magnetic Belkl s created
round the wise,

>

When & wire camying clectric current s
wound into a coil, a magpetic Beld with N
and 5 pales is ereabed just ad in 4 bar magnet,

Using the "Hight Hand Rule™ — wrapping
the Bngers around the ¢odl in the direction of
current Bow, the thamb will point towands the
North or M pole.

If un iron coro i placed inside the osll, the
magmetic beld becomes much stronger, be-
cause iron conducts magnebe  lines  moch
cosier than air, This wrangement, callod an
electromagnet, is used in genorators to croato
strong magnetic felds by winding many tums
of current-carrying wire around fron cores
culled pole pleces.

electromagnetic Induction

We have seen that a magretie eld, made up
of lines of Force, i croated around o wire when
curment is passed through it IF o magnetic
field is moved so that the U of force cut
acrogs o wire ponductor, o voltage will be in-
duced in the conductor. The induced voltage
will canso current to Bow when an oloctrical
load, such as a resbsior, i connected aoross

the condustor,



The direction of curvent flow is determined by
tho direction of the magoetio lines of foree and
the direction of motion of the magnetic ficld
with respect to the comductor, To vimalize
this, note the illustrotion, where magnetic
pole pieces are being moved so that the
magnetic lines of force are cutting ncross a
eonductor.

The: divection of the magnetic lines of force is
upward, dince magnetic lines leave the North
pole and enter the South pole. The dircction
of motion of the magnetic fold is toward the
right, as indicated by the grav arrowe With
thizs direction of motion, the magnetic lines
wret wiriking the comductor on s left sdde,
which is called the leading side.

The direction of current Bow can be deter-
mined by applying the Right Hand Rule as
follows: Grasp the comductor with the right
hand with the Bngers on the leading side of
the conductor, and painted in the direction
of the magnetic lines of force. The thumb
will then paint in the direction of carrent fow,

Valtage is genorated in Delcotron generstors

by moving strong magnetic fields across sta-
Livnary conduchors,

Although our eovemge of basic electrical
principles has boen  limited and rather brief,
it will sene a3 a weelul backpround for the

next section covering the operating principles
of Deleotron generators. For a more tharough

ooverage of olectrical fusdamentals, refer 1o
the: Deleo-Remy Training Chart Mamaal, DR-
S133A, eotitled, “Fundamentals of Electricity
and Magnwetism,”




operating
principles of
Delcotron

generators

In tho review of electrical fundamentals, it
wias obeerved that o voltage will be indoced
in & conduector when a magpetic feld i
moved across the conductor, For example,
consider o bar magnot with its magnetio field
rotating insiide a boop of wire,

HOTATING
MAGHETIC

With the magnet rotating as indicated, and
with the § pole of the magnet directly under
the top porton of the loop and the N pole
dircctly over the bottom portion, the indweed
voltage, as determined by the Right Hand
Bule, will cune current to fow in the creudt
in the dircction shown, Since current flows
from positive to negative through the external
or load circuit, the end of the loop of wine
marked “A" will be positive (1) polarity and
the end marked "B will be nogative (— L

After the bar magnet has moved through ene-
lalf revolution, the N pole will have moved
directly under the top conductor: and the S
pale direetly over the bottom cenductor. The

imineed voltage as determined by the Right
Hand Rule will now cawse current to fow
in the apposite direction, The end of the loop
of wire marked "A” will bocome negathve ()
polarity, and the end marked "B will he-
come positive (). Therefore, the polarity of
the cods of the wire has chinged. After o
second  one-half revolution, the bar magnet
will he hack at the stirting polnt where “A°
is poasitive () and "B” negative [—]

Consequently, current will S through the
load or external cirenit first in one direction
ond then in the other, This is an altemating
eprrent which s dm]r.‘lpﬁd inl:rmJI;'.- bv a
Deleotron gencrator.

A Deleotron  penerator made with o bar
magnet rotating nsde a single loop of wime
is mot prectioal, sivoe very Hitde voltage and
current are produced. The performance is fme-
proved when both the hr.q_l of wire and the
magoot are pliced inside an iron frame. The
iron frume: not only provides a place onto
which the leop of wine can be asembled, but
ilsy acts 25 0 conducting path for the magnetic
lincs of force. Without the iron frame, mag:
netism, after leaving the N pole of the rotat-
ing bar mognet, must trovel through air to
get to the § pole, Becauso air has a high re.
hsctanen o magnetism, onbe o few lnes of
force will come out of the M pole and enter
the & pole, Since bron cobducti magsetism
very oatily, adding the iron frame greatly
inereases the mumber of lines of force be-
tween the N pole and the 5 pole, This means
that more lines of force will be cutting across

SIROG FELD

WAL FlLD



the comductor which Hex between the bar
magnel and the frame

It is important to note that & very large num.
ber of magnetic lines of foree are at the center
of the tip of the magnet, wheroas there are
only o few lines of force at the leading and
trafling edges of the tips, Thus, there is a
stromg magnetio Beld at the center and a weak
magnetic fiold at the leading and truiling
cdges, This condition results when the dis-
tanee, called the wir gap, between the magnet
and ficld frame is greater at the leading and

trailing edgos than at the center of the mag-
it

The amount of the voltuge induced in 0 con-
ductor is proportional to the momber of lnes
of toree which cut across the conductor in a
givon length of time, Thoerelore, i the mums
ber of lines of force is doubled, the induced
voltage will be douliled

; v
: L/

v

The voltage will also increase if the bar
magnet is made to tum faster becanse the
b of Force will be cutting scrous the wire
in o shortor period of time,

It @s important o remember that cither [n-
creasing the speed of rotation of the bar
magnet, or increasing the number of lnes of
fores cutting across the conductor, will re-
sult in increasing the voltage, Similarly, de-
ereasing the speed of rotation or docreasing
the number of lines of force will couse the
voltage to decrease.

The rotating magnet in a Deleotron generator
is called the rotor, and the loop of wire and

outside frime assembly s called the stator.

Pictured 1n the illustration are different posi-
tions of the rotor ms it rolates ot comstant
speed, In the top portion of the illustration i
i curve showing the mognitude of the voltage
which &5 generated in the loop of wire as the
pobor revvidves,

The valtage curve shows the generated volt-
age or electrical presaure which can be mea-
sured across the ends of the wire, just ax volt.
age can be messured across the terminal
poats of w battery,

With the sotor in the first position (1), there
is no voltage belng generated in the loop of
wite because thero am no magnetic lines of
force cutting across the conductor. As the
rotor turns and spproaches position (), the
rather weak mugnetic feld at the lesding
eilge of the rotor starts o ool pcress the con.
ductor, amd the voltage increases. When the
rotor reaches position {2), the generated volt-
age has reached its macdmum value, 45 shown
above the horfzontal Tine in the illustration
The maximum voltage oceurs whon the rotor
poles are directly under the conductor. It is
in this position that the conductor is being cut
by the leaviest concentration of magnetic
lines of force.

It should be noted in particular that the
magnitude of the voltage varies because the
concentration of magnetic Hmes of Fforee
cutting neross the loop of wire varies. The
voltage curve shiwn i not a result of a change
in rotor speed, because in the illustration the
rolos is considered to be turning at o con-
stant sioceal
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By applying the Right Hand Rule to position
(3, it i3 seen that the direction of current in
thie lssp of wire will bo sut of the top end of
the conducter, and into the bottom end, Thus,
the top end of the conductor will be positive,
and the bottom end negative, The voltige
cirvie which s shown obove the horisontal
line represents the positive voltage at the top
end of the wire loop which is generated as the
roloy turns from position (1) 1o posithon (3},

As the rotor turns from position (%) to pos-
tion {3}, the voltage docrcases until at position
{3} it again becomes zem,

Ax the rotor turns From position (3) to posi-
tion (4), pote that the N pole of the rmtor is
now passing under the top part of the wire
Toog, amd the 5 pobe under the bottom part,
From the Right Hand Rule, the top end of
the loop of wire is now negative, and the bot-
tom enad positive. The nogative vollage at the
top el of the loop is pictured in the il-
lustration bw the curve which i below the
horizontal line.

The voltage again returns to gero when the
rotoe turng from position (4} to postion (5.

The voltage curve in the lhsiration repres
sonts one eompleto tum or q.dh ﬂ[ the rotor,

Wit the roter making B0 somplate tums 0
one secopd, there will be 80 such curves, one
coming right after the other, resulting in 60
oyobes por seooml. The number of oycles per
second B called the frequency. Since the
generator apeed vardes in automotive type
applications, the frequency also varies,

The single Toop of wire acting as a stator wind-
ing. und the bar magnet acting as the rotor,
serve to illustrate how an A, C. voltage &
produced in a basic geoerator. When two
more separate loops of wire, spaced 120 de-
groes apart, aro sdded to our basic generator,
two more separaie voltages will be produced.

With the 5 pole of the rotor directly under
the A conductor the voltage at A will be
maximum  in mageiude and  positive  in
polarity. After the rotor has tumed through
120 dogrees, the S pole will be directly under
thi: B eonductor and the voltage at B will be
maximom  positive.  Similardy, 120 degrees
later, the wvoltige at C will be maximum
positive, This means that the peak positive
voltuges at A, B amd C in each loop of wire
oocur 120 degrees apant. These loop voltage
vurves are shown in the lustration,

g

When the ends of the loops of wire marked
A, B, and C, are comnected to the emds
marked B, € and A respectively, as illus-
trated, & basic three phese “delta™-connected
dator s formesl. The three A. C. voltages
available from the dolta-conmeeted stator are
identical to the thres voltages previously dis-
cussed, amd may now be denoted s the volt-



ages from B to A, Cto B, and A to C, or
mare simply BA, CB and AC. An hupection
af the illustration will show the logic of this
notation. Example: The wvoltage formerdy
called A, A may now be called BA,

When tho ends of the loops of wire marked
Ay, B, and C, are connected together, o basic
three-phase “Y-connected stator is formed.
The three voltages available from the “Y™-
comected stator may be labeled BA, CB and

e (] {7 [l ———

AC. From the illustration it may be seen that
each of these voltages consists of the voltages
i two loops of wire added together. For
example, the voltage measured from B to A
consists of the voltages in loops BB and A A
added together. This addition yields a volt-
age curve BA similar in shape and form to
the individual loop voltages, except that the
voltage curve BA will be approximately 17
tves a5 barge in magnitude as an individual
loop voltuge. The addition of the kop volt
ages Ivolves a mathematical process which
will not be presented here, since it is only
nocessury to remember that three A. C. volt-
ages spaced 120 degrees apart are available
From the ™Y .comnected stutor, as illustrated.
These voltage curves will be considered in
more detadl in the following sections,

At this point in our discussion we have
developed the two basie types of stutor wind-
trlgl..unll'ﬂt‘&rlmh}wtlmmplmh

complote eycles of A, €. voltage spaced 120
dogrees apart are developed for cach oom-
plete revolution of the roter, We pow turn
our attention w the diode, and will see how
six dindes connected to the stator winding
change the three A. C, voltuges to a single
D & voltage needed for the D, C. electrical
syulenn,

A complete description of the operating prin-
ciples of diodes is coversd in Deloo-Remy
Training Chart Manual DR-5133), entitled,
“Fundamentals of Semiconductors.” For the
purpodes of this section, we need know oaly
that @ cliode b an electrical device that will
allow current to flow through itself in one di-
rection only. The diode is often pictured by
this symbol, and current can fow through the
diode only in the dircction indicated by the
ArTOwW,

CURRENT ROW

+

DIODE SYMBOL

When o diede = connected to an A T
voltage source having ends marked A and B,
current will flow through the dicde when A
is positive (<) and B & negative (=) The
diode is said to be “forward-binsed ™ and with
the voltage polarity scross the diode as shown,
it will conduct curment, When the voltage at
A s pegative and at B is positive, the diode
is samd to be “reverse-biased” and it will not
condluct current,

FORWARD

BE&S

i
g '
é— %|é+ :
"L "

REVERSE
BAS

CUREENT ROW MO CLRRENT FLOW
Thiz warrent Bow that would be obtuined from
this arrangement i illustrated. Since the cur-
rent Bows only half the tme, the diode pro-
vides what is called “half-wave rectification.”
A goenerator having only one dicds would
provide very limited output.
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The output is increased when four diodes are
used to provide “full wave rectification.” Nobe
that the curment is mope continuous than with
ooz diode, bt that the ereent varies from o
maximum value to a ooro salee. It i partic-
uburly Emportant to ohserve that the current
fow through the external Ioad resistor is in
one dircetion enly, The A € vaoltage and

==
"+
3] =

-EI,, i
h_-:
s+
—_

pcurvent have, thesefore, heen rectified to o
unidirectional or D, C wvellage and curment
This cireuit arrangement could be used
charge & [, C. battery, but it doos not pro-
duce the most output that can be obtained
in & generator,

Elalelilale]

4' "unm'

In order to obtain & higher outpot and o
sgmoother voltape and current, a three-phase
stator is commected to six diodes which to-
gether form a "tHeeephase follawave bridge
roctifer.” The -u-rlnﬂnlinn af the Y -onmnectoed
stator will be illustrated Best, then that of the
diltu-connedted  stutor. A battery connected
b the I O output terminal will have its
encrgy restored as the gemerator provides
charging cirrent, Note that the blocking ac-
tion of the diodes prevents the battory from
digcharging directly through the rectifier,

In order to caplain the direction of current
flow i the stotorrectifier combination, we
will review bricfly our previoos discussion
concemning the three A, C. voltage curves
proedluced in the "Y<opnected stator wind-
ing, Our first reference was to the voltages
developed in each loop. These loop voltage
curves A A, BB and C,C are reprodeced hepe
for reference. However, these individual loop
voltages do not appear across the rectifier
diodes, because the rectifier s connocted only
g tle A, B andd O terminals of the stabor,
Therefore, the voltages which appear across
the rectifier diodes are the phase voltages BA,
CH oamd AC,



The phase voltage curves BA, CB and AC are
abin reproduced biere, ol ure obtnined as
previously explained by adding together ench
pair of loop voltages. At an cammple, phase
voltage BA s obtiined by adding together
the voltages in Joops A A and B B. In order
to obtain the phase curve BA, we add to-
gether the voltage from B to B, and the
voltage from A, to A. Consider the instant
when the voltage in curve BA is maximum in
magnitude and positive in polarity. At this
same [nstant the voltage BB is minus & or
the voltage from B te B, is plus 8, This value
added to the AA loop voltage of plus § volts
vields 4 maximum positive voltage of 18 volts
for curve BA. By taking differcnt instants of
time, the entire cusve BA wnd curver CB and
AC, can be obtained in this same manner,

For convenience, the three A ©, voltage
curves provided by the "V -connected stator
for each revolution of the rotor have been
chivided into six periods, 1 through B Each
peried represents one-sixth of 5 rotor revolu-
tom, or 60 degrees.

An inspection of the voltage curves during
period 1 roveals that the maximum voltage
heing produced appears aoross stator ter-
minals BA. This means that the corent Bow
will be from B to A in the stator winding
during this period, and through the diedes
as illustrated.

In order 10 see more clearly why the current
Bows during period 1 ax ilostrated, assume
that the peak phase voltage developed from B
to A i 16 volts. This means tat the patential
at B b zero volts, and the potential at A s 16
volts. Similarly, from the curves the phase
voltage from C to B at this instant is minus §
virlts, This means that the potential at C is 5
volts, since C o B, or § to zero, represents &
minus B volts, At this sarme instant the phase
voltage from A to C s also minus 8 volts, This
chocks, since A to C, or 18 to 8, represents
minus 5 valts.

Neglecting voltage drops in the wiring, and
assuming 4 one volt drop in the conducting
disdes, the voltage potentials are noted om
the rectifier. Only two of the diodes will con-
duct current, since these diodes are the only
oncs in which current ean flow in the forward
direction. The other diodes will not conduce
currentl because they are reverse biosed. For
example, the lvwer right-hand diode is reverse
biased by 7 volts (15 — 8=17), and the right-
hand middle diode is reverse biased by 15
volts {15 — 0= 15} Ir is the benng of the
individual diodes, provided by the stator, that
determings how currend flows in the stafor-
rectifier eombinetion. Throughout period 1 the
current Hows g indicated, because the hias
dircction acrows the diodes does not change
from that shown. Although the wvoltage
potentials seroas the diodes will vary nu-
merically, this vardation is not suficient dur.
ing period | to change a diode from reverse
bias to forward bias and from forward bins
b peverse bias,

it
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An inspeoction of the phase veltage curves will
riveal that between periods | and 2 the maxi-
mum voltage being impressed across the
dieilos changys or switehes From phose BA to
phasn AC, This means that as the maximam
voltage changes the current Bow will change
from BA to CA.

FO o000

It is important to mobe that the maxinum
voltage being produced in the stator windings
during period 2 appears scross phase AC and
that this voltage i negative from A to C
Taking the inctant of time at which this volt-
age is 18 volts, the potential at A is 18, and at
C iz wero (A o C, or 16 10 0, iz a negative of
miinas 16), Simdlarly, ab this same instant, the
voltage across phase BA is 5 volts, and across
Muase CB s § volts, This means that the
pesteitial it B iz 8 volts, as dewn, The direcs
tion of current flow doring period 2 15 il-
lustrated,

e S only ©

*
¢ |§-ﬂu?na|
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Fallowing the same procedures for periods 3-
B, the current Bow conditions con be deter-
mined, and are showm in the illastrations.
These are the siv major current Bow gondi-

tons for o three-phase "Y -connected stator
pnl rectifer combination.

The veltage obiained from the statorrectifier
combination whin connectod 10 a battery is
not porfectly “Hat,” bul i o smooth that for
all practical purpeses the output may be son.
sidered to be a nonvarving D. . voltage, The
voltage, of conrse, Is obtained from the phase
voltage curves, and can be pichured as il-
Tusat ratesl

E B O a3 M K K
o

- TIME
An shtermate method of establishing the direc-
tion of current Bow through the rectiber for
a Y -connected stator is to refer to the il
lstration showing the Ioop voltage curves,
Dhring period 1 thee two loop windings having
the largest voltages are A, A and B_B, with the
voltage in loop G0 always being less than the
voltages in the otler two loops. Since the
voltage in A A in positive, and in BB i
negative (positive from B to B} the current
will Bow from B o A during perod L, ‘The
phase voltage curve BA, of course, b slmply
a picture of the actual voltage that the two
loop voltages A A and BB added together
imperess across the rectifier diodes.




Beforring again to the loop voltage curves, the
two loop windings having the largest voltages
during period 2 are A A and C,C Since the
voltage in A A is positive, and C C is negative
{posithve from © 1o €, ), the current will fow
from © to A during period 2 In this same
o, e current Bow directions can e
determined for the remaining four periods.

Although this alternate method of uxing loop
valtages con be weed to determine the curmont
Bow directions, it cirmot be usesd o explain
why the current Hows as it does through the
stutorspectifier combination. In order to ex-
loin why, it is necessary o determing the
voltages that actually exist at the rectifier, e
cieuse it 43 these voltages and the biasing of
tho diodes that determine the current fow
directions, These voltages are represented by
the phase voltage curves, which are the volt-
ages that actually appear at the rectifier
diodes. Again, as we hove already secn, the

phase voltage curves are simply the loop volt-
age curves added togiether.

A delta-conpected stator wound to provide
the same outpul as & "Y -connected slator
also will provide a smooth voltage and cur-
rent outpot when connecled o & six-diode
mootifier. For convenience, the three-phase
A. C. voliage curves obtuined from the hasic
delta connection for oae mtor revolution are
roproduced bero and have been divided into

six periods.

During period L, the masimium vollage being
developed in the statoer & in phuse BA. To
determine the direction of current How, con-
siler the mstant at which the valtage during
period 1 & a maximum, and assume  this
valtage to be 16 volts. The potential at B is
oo, and at A is 16, From the curve, it can be
seem that the voltage of phase CH is a negative
or minus § volts, Thorefore, the potential at
Cis 5(CtoBordto0isaminus § valts)
Similasky, the voltage of phase AC & minus
8 volts, Thia checks, sinee A to C, or 16 to §,
is a minus 8 These voltage potentials are
shown in the illestration, The current Dow
throngh the rectiBier is exactly the same as for
o Y conmected stator, since the voltage
potentials on the diodes are identical.

An mspection of the delta stator, however,
revenk a major differenis from the ™Y stotor.
Whoroas the ™Y stator condvots current
through only two windings throughout peri-
od 1, the delta stator conducts current
through all three. The reason for this Is ap-
purent, since phase BA i in parallel with
phase BC play CA. Note that sinee the volt-
age from B to A is 16, the voltage from B o C
ter A alws must e 16, This is truc sinee § volts
is developed in cach of these two phases

During period 2, the masimum voltage devel-
oped is in phase AC, and the voltage potentials
ure shown on the illustration at the instant the
voltage s maximum. Also shown are the other
phase voltiges, and again, the current Bow
througgh the rectifier @5 identical to that for &
Y stator, since the voltages across the diodes
are the same, However, as during period 1,



@

all three delta phases conduct current as il-
Tustrated.

Following the same procodure for periods 3-
B the current Rowe directions are shown,
These are tho six mapor current Bow condi-
tions for o delta stutor,

This conchsdes our study of the fundamental
principles by which a simple, basic generator

develops three A, T, voltages which are thes
reclified to s single D, C. voltage and current
for wse in the clectrien] wwtem,  Although
the bvpical veltage values used in the recent
Hlustrations ignare line drogs, they serve very
woll tis show in simplified fashion the sequence
and direcbon of current Bow through the
statar and disdes.

The Delootrm  generator i eomstrocted
with more than just & bar magnet as o rolor
and three single loops of wire us o sutor, In
the next section we will direct oar attention
ta the basic types and designs of Delootrom
EErrn-fc-:nn. and to the construction foatures
of rach,

types and designs

The Delootron generator has only vne func-
tion to perform in the clectrical system—to
.1.1:”1}-‘ current o change the Iﬂltﬂ'}' and op-
crute elsctrical accestories. Since each ap-
plication makes its own special roquircments
on the generator, there are many different
types and designe of Delcotron penerators.
Some of the factors which determine generator
design are type of mounting vibration, belt
Inading, minimum and masimum mbor speeds,
current output, service life roquired, and
environmeental factors such as dust, dint, rond
splash, and the presence of explosive mixtures
In the atmasphere, This section covers the
busde types and designs of Delcotron geners-
tm:l.; anwl the primary construction foatures of
omch,

All Delcotron  gencrators have the rodor
mounted on ball or roller bearings, and each
bearing has a supply of lubrication to provide
fong poriods of service, Cument to the ooil
winding mounted on the rotor is supplied
through brushes riding on smooth slip rings.

All Deleotron generators develop threo-phase
A. C. voltage which Ix then rectified to a single
D, C. voltage available ot the swtpot terminals
on the gemerator. Also, all Delootron genera-
tors wre designed to provide an outpast at
engine idle, the amount depending on the ap-
plication, The Delcotron gemerator iz “self-
limiting” in its maximum outpul-—this eocurs

s tho magnetie feld produced by the curront




ROTOR SPEED
in the stator windings opposes in polarity and
approaches in value the mageetic fick] pro.
videsd Iy the rotor as the generator output in-
eriasex. This cavses the generator o Hmit its
awn sutpul to s madmum vahse,

Cenerators of this type are designated as the
10-DN Sariex, and are used on many applice-
tions, including automotive, light toack, furm
tractor and aircraft. Some models feature en.
ehowod brughes and slip rings 1o meet the
requirements of marine and other applications
where explosive mixtures may be present.

The rotor asembly consitts of two iron pole
picers with interlacing Bngers mountod over
many turmy of wire which are wound over the
roter core mounted cn the shaflt, The rotor
coll i comnected electrically to the twa slip
rings, which are then connected to the hattery
through the brushes and leadse. When ener-
gized, the rotor coll is an eleetromagnet which
produces alternate Nerth and South poles,
The rotor shown has a total of 14 poles.

The stator assembly congists of three separate
windings mounted on a laminated iron frame.
The windings are connected topether to form
& 7Y connected stater. An incomplete stator
assembly with only one of the windings is
illustrated.

Each winding consists of seven onils, and each
coil pontaing many tums of wire, There & one
coil for each pair of wotor poles. A complete
eyele of A, C. voltage will be generated in
each coil 13 & North and South pole pass by
the codl, With seven coils in series, pach being
infinenced by a North and South pole simulta-
noously, there will be soven ool voltages add-
ing together to provide & complete winding
voltage. In the previous section, n bwo-pole
magnet type of rotor was used to show that
a complete cyele of A. C. voltage will be
produced  for each rotor revelution. With
M-pole mtor, seven complete cycles of
A, C. voltage will be produced lor each rotor
revalution,

Two mare identical windings mounted on the
iron frume complete the assombly. These
windings are spaced so that the “Y"<connected
stator celivers three-phase A, O voltage as
coversd in the previous seotion,
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The stator s connected o six press-n bype
l:]mdns.'l'hmcuftht.m-ﬁudﬁlmmmmtﬂd

d frame, and twe other thoee are
muum-ed In an electrically insulated heat
sink, The entire generator is cooled by am
external fan mounted on the shaft.

With a IM-pole rotor having strong magnetic
fields, o stator containing many turns of wire,
and adequate cooling, the generator is o high
output source of electricity.

The 20-DN Series of generators use o 168-pole
rotor similar to the MH-pele type, a "Y"-con-
nected stator, wsd press-in diodes. This type
of assembly & of rugued comstruction, with
dual internal fans for cooling, and with
fully enclosed dual brush sets featured on
s mesdels. The diodes are assembled into
bwn separate heat sinks attached to the gen-
erator shell or outer frame, This tvpe of
groerator is normally used on sutemotive,
light and heavveduty truck, marine, and
industrial applicutions: requiring higher cur-
rent outputs than the preceding assembly,

Shown in the illestration is o 300N Series
generator used in truck, marine, industrial, and
other heavy-duty applications where a high
output at idle iz required. This type of as-
sembly has mounting lug spacing to mect
specifie requirements, an external fan for
pooling. and on sowme models, Fully enclosed
dual brush sets




A four-polo moior, containing many turms of
metal foil wound to produce strong alternate
North and South poles, is used on this type
of generator. The “Y“-commected stuior will
provide two complete eyeles of voltage scroms
each phase for cach revolution of the rotor,
The dindes have serew threads and a hex head
o focilitate mounting inte the cud frame
and heat sink.

A generator i the 40-DN Series designed for
autemotive, truck, marine and industrizl ap-
plications having  high  electrical boads i
shown. This type of sssembly uses o 12-
pole rotor similar 1o the lhpole type, und
either a “Y ™ or a delta-connected stator. The
diodes are of the threaded type, and some
madcls have fully enclosed dial hrugh sets,

A SHDN Series, totally enclosed, brushless
generator in which all cument-currying con-
ductors are stationary is used on motor coach
applications, This type of generator is cooled
by engine ofl cireulating through the assem-
hally.

The brushless constroetion is made possible
by u special rotor having the North and
South poles connected by & poosmagnetic
ring. The principle by which this generator
operates 15 illustrated.

The Beld coil amd core assembly, which sup-
plies the magnetic Bold needed 1o cut across
the stator windings, ix mounted on the end
feame. which & stationary, The rotor pole
pioves. mounted on the shaft are similar in
cotstrietion o the 123-pole rotor, and are
made to fit very closcly over the stationary
ficld coll winding The rotor is mounted on
bearings, both of which are located in the
drive end Trame,

The vonmagnetic ring supports the rotos
segment apposite the drive el without pro-
viding a path for magnetic lines to go from
the North poles to the South pales. When the
stator windings mounted on an iron frame
are positioned over the rotor with a very
close air gap between the stator and retor,
the magnetic lines from the Nerth poles fol.
bow the easy path into the stator assembly
and then into the South poles, With very small
air gaps between the Beld and mtor, and bo-
tween the rotor and stater, magoetic poles
having many lines of foree are created, Ay
the motor tums, the magnetic Seld cute weross
the "V -comnected stator windings and a
three phase A, C. voltage 8 genesated. This
voltage is then rectificd bw six large threaded
disdes to o single D. C voltuge and current
output,

Ly
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A pemerator vsed on construction squipment
in the J0.51 Series is similar to the ofl-cooked
type, except it is afr-cooled by a Fan and has
o completely static semi-conductor regolator
built coto the genemtor assembly, It iz of
brushless construction with all current-carry-
ing conductors being stationary. This typo of
design  repregents o completely  infegmated,
compuct unit having high current output ca-
pacity.

Although there are many design and stroctural
variations from thote presented in this zec-
ton, the more popular snd hasic design fea-
tures have been destribed,

generator tesis

When making tests on Deleotron gemerators,
reference should be moade to the appropriate
Deleo-Remy service bulletin for specifications,

output check

To check s Deleotron gencmtor for entput,
conneet o jumper leed from the generator out-
put or "BAT terminal to the Bcld or “F tor.
minal, a voltmeter from the "BAT terminal
to ground, end an ammeter o the creudt o
thes “BAT" terminal, IF two feld terminals
ore presenl, grommed thie ll'llﬂl!':l‘ Beld terminal
with a jumper lead. Operate the generator at
specified speed, adjust the variable load oon.
nected ueross the hattery to obtain specified
voltage, and observe the current output. I
the ontput docs not mect specifications,
disassernble the generator for cheeks of the
fotor, stator, and 1||n-||m

rotor




The rotor windings may be checked by con-
necting a battery, ammeter amd voltmeter to
the edge of the slip rings. If the current draw
is above specifications, the windings are
shorted, and If the current draw is low, ex-
ofskive rexistanee is indicatod.

An ohmmeter may be used in plce of the
battery and ammeter, The specificd resistance
may be culeulated by dividing the voltage by
the current listed in the specifications book-
let. A low resistanoe indicates shosted wind-
imgs, and a high redistance an open or poor

CHNATTER
FEFRT A M D DO

An chmmeter connected from either slip ring
to the shaft shoukd show a high resistance. A
bow resistance indicates thy Beld windings are
grounded

A test light may be used in place of an
ohmmeter to check for opens and groumds,
but the test light will not check for shorts.
When connocted acrosg the slip rings, fallure
to light indicates an’ open. The windings are
grounded if the lamp lights when connected
From elther slip ring to the shaft.

stator

Checks on the stator should be made with all
diodes disconnected from the stator, It is not
pructical to check the stator for shorts due to
the very Jow resistance of the windings. Also,
it is not practical to check the delta stator for
opens because the windings are connected in
rarallel,

CeAMITIE

(EHEEE RO TR IEHIE oAU DR

To check the "V -cunnected stator for apeens,
conmect an olmmeter or test light across any
twor pudrs of terminals, A high chmmeter read-
ing, or no light, will reveal an open winding,

Either type of stator wisaling may be checked
for grounds by comuecting an ohmmeter or
test light from either terminal to the stator
frame, The windings are grounded if the
olunmeter reads low, or if the lamp lights.

If all chocks are sitifactory, including the
iicelis dests listed h'_-'lnw, bast the grnerator
fails to provide rated output, & shorted “Y™ or
delta stator winding, or an open delts wind-
ing, can be suspected.

diodes

Diodes when diseonnected from the stator
win be checked for defects with an ohmmetes
having a 1% volt cell, Using the Jowest range
scale, connect the ohauncter leads to the diode
case and the dinds dom and then reverse

w



the comnections, On push-in type diodes, H
both readings are wvery low, the diede is
shorted. IF both readings are very high, the
dindes s open. On thresded-tvpe diodes, of
both readings are below 3K alims, or i both
readings arn above 300 ohma, the diodo is de-
fective, The 300 ol value should be near
mibtl-scale for sccuracy. A good dinde will give
o wiery low amd one very high reading.
CAUTION: Do not use high voltage such asa
100 volt gest light to check diodes.

summary

The above checks are general. When checking
Deleotron  generators, always  follow  the

specific procedures given in the appropriabe
Deloo-Remy Service Bulletin



