Mysteries Revealed...

CUCV Dual Voltage
Battery Charging Circuit

by Gary Wearley

taken by charging currea arriving at the

batteries from the alteratoes,

describes and illustrates

hisartic
the dual voltage battery charging

uit for the CUCV (all except
MI010). Emphasis is placed on the path

CUCY Charging Cire

ATWO-BATTERY SYSTEM
The CUCY is based on the standard
production, mid-1980s Chevrolet Pickup

(with wire numbers)
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Figure 2. The theory of aperation for the CUCY charging cicuil is easily viewed with
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and Blazer, both of which have 12-volt
lectrical systems. The roguirement for

make. ‘k,.g. Siamtionk
The manufacture was able to meet

this 24-volt requirem
ond12-voh batry s second isolated
12-volt altermator erconnecting
i, OAL sl sm
diodcs to provide Esolation between the
oo, volugos, raling o 3 fnciosa
dual-voltage elec em

Most o the cecrica compossats
operate on 12 volts with the exception of
the volmeter, starter, diesel engine glow
plug circuit, slave recepacle for jump-
starting. and othe 24-volt auxiliary ser-
vice equipment

The dual altemators and dual bat-
teries are clectrically connected in 4
way that allows cach 12-volt altemator
o chargi

addin

to provide on-der

T —



o ity respective 12-volt_ battery inde-

Both allernators are in series at 24 volts
servicing both hatteries at the same time
ina 24-volt series configuration.

ILLUSTRATING THE PROCESS

Front Battery Charging

=

and illuserates the various. conditions
cocountered during normal  vehicle
operation. This article provides illustra-

©
flow from positive to negative and is
illustrated as such.

ware used for the test
experiment;

*1985 M1009 (Blazer) with factory
correct-charging circuit wire termina-
tions

#12-volt battery load tester

*Inductive low-current DC ammeter

“The batery loud tester i designed
10 test the condition of a battery under
load. When connected to a battery it
can be switched on to draw a substantial
amount of curseat from the batiery. The
cusrent flow drains some of the stored
energy resulting in a lower stored charge
and can potentially result in the battery
necding a charge.

“The low-current inductive ammeter
s a simple hand-held deviee dosigned
o indicate the presence or Tack of DC
current flowing through a conductor.
The inductive capabilitics allow it to
operate without circuit modifications as
itis simply placed alongside an existing

The meter indicates DC carrent
flowing through a conductor by measur-
ing the intensity and dirction of the

g dngan “Figuts £ i th Ay
technical manual, T3 9-2320-2
and by phvnt:llly tracing and ideniif
ing the wires on a 1983 M1009 CUCY.
The truck's charging circuit wiring was
found o be factory-correet matching the
‘witing diagram in the technical manaal.

Battery 1
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Battery 2
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tap wire.

Malfunctions section of the technical

vehicle:
1

manual.
cuits are inteationally omitted for clarity.

dand
allowed to run long enough for both
battrics to come up t0 a full or near

(2
ing at 12 volts. (Refer to Figure 3)
Theory:
« Front battery 1 in a low charge
level with the rear battery 22 fully
charged.

~The di

2. The low-current ammeter was.
placed on the various batiery wires to

sensing this low charge level, produces
charging current o front batiery £1 with
current through center-tap wire
VRED.24 (SXL) No curret flowing
in center-ap wire from passengers side

in the Teouble Shooting Electrical

ton ¥ 2.
Physical test experiment on the.

confirm little or no change current flow-
ing.
3.The low-corrent ammeter was
wire § RED-2A
(SXL)

4. The battery load tesier was con-
nected to the front battery #1 and a foad
was applied for a short period of time.
‘Observation Results:
* After the battery was
et v ot Gy
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(left) alternatos through center-tap wire
8 RED-2A (SXL) o front battery #1.
(Refer 1o ammeter in Figure 3)

« After a period of time, charging cur-
rent reduced and eventually leveled off
10.a balanced condition with fitle o no
current flowing in the center-tap wire.

CONCLUSION:

When the battery charge levels are
unbalanced with the front battery #1
being the bower of the two, the driver's
side (Icf) altermator provides charg:
ing current o front battery 91, unil
a batanced or fally charged condition
is reached. This current flows through
center-ap wite § RED-2A (SXL) in the
dircction indicatcd by the arrows and

ammeter.

Condition #2-Rear battery only ch
ing at 12 voles. (Refer to Figure 4)
Theory:

« Rear battery #2 in a low charge
Tevel with the front battery #1 fully
charged.

*The passenger's side (right) alter-
nator, sensing this low charge level,
produces charging current to rear bat-
tery #2 with current flowing throu
conter-tap wire § RED-2A (SXL) in the
apporite dircction from condition 11
above. No current flowing in center-tap
wire from driver’s side (left) alternator
to front bateery #

Physical test experiment on the
“ehicle:

1. The test vehicle wa llowed

arg-

Rear Battery Charging |

| Loy |

[ Ay

| Battery 1
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Battery 2
(REAR)
et

Fgure .

10 run long enou
come up (o a full, or near ruuyuwmi
condition.

2. The low-current ammeter was placed
on the various battery wircs 0 confirm
tithe oc 00 charge carrent flowing.

3. The low-curreat ammeter was
placed on center-tap wire § RED-2A
(SXL)

4. The battery Toad tester was con-
nected to the rear battery 12 and a load
was applicd for a short period of time.

Observation Results:

« After the battery was loaded, beavy
current flowed from the passenger's
side (right) alierator through center-tap
wire § RED-2A (SXL) to rear batery
2. (See ammeter in Figure 4) Notice
the needle is in the opposite direction
from condition #1 above.

« Aftera period of time, charying cur-
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tap wire.

rent reduced and eventually leveled off

by both. However, DC current can only

with fittle of no
current flawing in the center-tap wire.

CONCLUSION
When the batery charge levels are
unbalanced with the rear batiery #2
being the lower of the two, the pas-
senger's side (right) allemator provides
charging current 10 rear battery #2, until
a balanced or fully-charged condition
is reached. This cureent flows through
center-tap wire § RED-2A (SXL) in the
opposite direction from  condition #1
abave in the dircction indicated by the
‘arrows and ammeter,
center-tap wire is shared by both
alternators and carries current produced

conductor. This means both alternators
‘cannot service both batterics simultanc-
ously at 12 volts using the ceater-tap
conductor.

Condition #3 ~Both batteries charging
in uvlﬂ a1 24 voles. (Refer to Figare §)

< ol baercs i a o il o
charge level.

« Each alternator, sensing 4 low charge
level of its respective battery, produces
charging current o its positive output
terminal. Since both batterics are at
an cqual fevel, the foad is batanced on
cach side of the center-tap. No charg-




Both Batteries Charging
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Figure 5. During times when the charge level of both batieries is fow and equs), both

the common center-tap wire.

ing current flows in the center-tap wire
Charging current instead flows from
alternator #1, through alternator 42,
through baiery #2, through batery #1,
to ground.

Physical test experiment on the vehi-
cle:

LThe test sehicle was slave-con-
nected 10 3 M3SA2 having 3 24-volt
clectrical system with its batterics at
lower charge level than the test vehicle.
“This connection allowsd batteries in the
test vehicle to drain some of their stored
cnergy. The headlights in the M3SA2
‘were tuned on to further assist the pro-
cess of deaining battery encrgy from the
test vehicle, They remained connocted
for one hour resulting in both batierics

being at a low charge level with coough
battery powwer remaining to start the st
ehicke.
2. The slave cable was disconnceted.
3. The test vehicle was started

confirm heavy charge current flowing.
0 both batteries. Minimal current was
flowing through the center-tap wire 1o
the front batery #1 indicating a slightly
Tower charge level.

5. The battery load tester was connect-
ed 1o the rear batiery #2 and a load was
applied for a short period of time while
‘manitoring the curreat flawing through

center-tap wire. This was done until
o center-tap current was detected, indi-

cating 4 totally balanced battery condi-
tion. At this poisit both batirics were at
 low, but equal, charge fevel.

6.The low-current ammeter was
placed on the positive cable at the rear
batiery #2, the cable connecting the two
batteries together, and the ground cable
connceted to the negative terminal at the
front battery #1. Heavy current flow was

with no currea flowing in the center-tap
wire.

CONCLUSION

In a totally balanced condition, the
batteries receive charging curreat in &
series configuration at 24 volts. Any and
all charging current flows through both
batteres, in series, and both altcrmators,
in series, at 24 volts. No charging current
s present in the center-tap wire 8 RED-
2A(SXL).

Both alternators send _current
through the center-tap wire § RED-2A
(SXL) at scparatetimes in diffcrent
directions. Each 12-volt altcmator will,
at times, maintain the change level of its

of the other. Both
series, at times, providing charging cur-
rent to both batterics simultancously at
24 volis.

This dual voltage battery charg-
ing circuit functions in the same way
2t the duakvoluge domestic Son
volt distribution system having a nu-
tral wire (cemer-tap). When the 120
volt load on cach side of the linc,
is uncven (as measured in amps) the
ncutral conductor carrics the difference.
When the load is balanced. on cach
side of the line, no current flows in
the neutral conductor. In the event of
jump-starting another 24-volt vehicle
using a stave cable, with the primary one
running. both alternators
supplying charging curreat at 24 volts.

inclusions were artived

at by actual tests made on a correctly-
wircd M1009 vehicle, thereby confirm-
ing the various theories by dircct obsr-
vation. Videos of the actual tests can be
wod at www.froadin.com/cucy ©
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