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Ground has 4 mG ou d as  

• Provide a safety circuit y
when connected to 120

• Conduct ½ of the circu

• Provide electrical and e• Provide electrical and e
filtration and shieldingfiltration and shielding

• Provide Radio Frequen• Provide Radio Frequen

main functionsa  u c o s

 for shock prevention p
 / 240 volt shore power.

uit for 12 volt DC devices. 

electronic noise electronic noise 
  

ncy shieldingncy shielding.



Three GMC Groee G C G o
• 1. 120 Volts AC 

• 2. Engine-driven 12 volg

• 3  House 12 volts DC• 3. House 12 volts DC

• We will also look at the 
i t ti  d interconnections and sp
the Onan  Cruise Contrthe Onan, Cruise Contr

und Systemsu d Sys e s

ts DC 

 3 ground system 
i l id ti  f  pecial considerations for 

ol  and Radio Antennas   ol, and Radio Antennas   



120 VAC “Green0 C G ee
• The 120 volt AC ground

• It’s purpose is to prevenp p p
shocked when there is a
volt device or the 120 vo

• The most common 120 
ground is the electric ho
element but any 120 vo

blproblem.

n Wire” Ground e  G ou d
d is a safety ground.

nt you from being y g
a problem with any 120 
olt wiring inside coach.

 VAC item that shorts to 
ot water heating 
lt device can cause a 



120 VAC “Green120 VAC Green
• The 120 volt AC ground

connection of  the “gree
i  f h   bl ) pin of the power cable) 

al min m coach fraaluminum coach fra
lead is connected throulead is connected throu

Th  “  i ” i  • The “green wire” is nev
120 volt neutral wire a120 volt neutral wire a

Th   f   • The green safety to neu
made at the power soumade at the power sou
h     i

n Wire” Groundn Wire  Ground
d is provided by the 
en wire” (round power 
 C  h   DIRECTLY to the 
ame Sometimes this ame. Sometimes this 
ugh the breaker panel  ugh the breaker panel. 

 t d t  th  ver connected to the 
anywhere in the GMCanywhere in the GMC.

l i  i  l  utral connection is only 
rce  This is either in the rce. This is either in the 
i   O  



120 Volt AC Gro0 o  C G o
• I suggest that you buy a

volt 3 light tester.  Chec
d i di l  f  and immediately after c

or 240 VAC shore po eor 240 VAC shore powe

• I leave mine plugged in
th  ti   I  fi d it the time so I can find it 

oundingou d g
a $4.00 to $8.00   120 
ck your power prior to 

i      connecting to a new 120 
er so rceer source.

nto a 110 volt outlet all 
 h  I d it when I need it.



12 volt DC Grou o  C G ou
• In 12 volt DC systems, the

circuit supplying power to

• The ground path is just as
l t i l i  h  electrical wires when supp

the accessories  the accessories. 

• It is very common for grou• It is very common for grou
corrode or oxidize over thcorrode or oxidize over th
missing voltage problems

• Previous Owners are also 

ndingd g
e ground is 1/2 of the 
o 12 V DC accessories. 

s important as the 
l i   lt  t  plying +12 volt power to 

und connections to und connections to 
he years causing low or he years causing low or 

.   

 a major problem.j p



Two 12 volt DC  grg

• Visualize the coach body
You will now have two, se

• The ENGINE and the H

• Each is capable of poweri
the other.

• When attaching a new 12
shooting an existing one, 
source  (ENGINE or HOUsource  (ENGINE or HOU
use the same ground    use the same ground.   

round systemsy

y removed from the frame. 
eparate coach pieces 

HOUSE/BODY. 

ing itself separate from 

 volt device, or trouble 
 determine which power 

USE) you are using and USE) you are using and 



12 volt DC Engin o  C g
• The MAIN GROUND for

d d i i hpowered devices is the EN
generally includes all devicgenerally includes all devic
forward, PLUS the brake, t, ,

• All 12 volt DC devices shouAll 12 volt DC devices shou
to the engine on the shorte

• The engine battery negativg y g
engine block and not the fr

• There should NEVER be m
engine from any device.

ne Grounde G ou d
r ALL engine 12 VDC 

i lf hiNGINE itself.  This 
ces from the inside steps ces from the inside steps 
tail, and clearance lights. , g

uld have a connection back uld have a connection back 
est path as practical.     

ve lead is connected to the 
rame . 

multiple ground paths to the 



GMC 12 GroundG C  G ou d

1975-76 COMMERCIAL
(WITH HIGH ENERGY IGNITIO

ding  Diagramd g  ag a

Engine SideEngine Side
L TRANSMODE VEHICLE
ON SYSTEM) NOVEMBER 1975



12 volt House G o  ouse G
• The MAIN GROUND

coach aft of the inside s
A  h ALUMINUM coach c
talking abo t the steel ftalking about the steel f
wheels attached to it )  wheels attached to it.)  

All it  d b  th• All items powered by th
batteries should go on tbatteries should go on t
path to the aluminum bpath to the aluminum b

• The converter and hous• The converter and hous
d di l   h

rounding ou d g 
for everything in the 

steps is the 
h i  ( '   chassis. (I'm not 

frame that has the frame that has the 

h  t   h  he converter or house 
the shortest practical the shortest practical 
body for a ground  body for a ground. 

se battery(s) should be  se battery(s) should be  
h  l i  f



GMC 12 GroundG C  G ou d

Error

House Side
1975-76 COMMERCIAL

(WITH HIGH ENERGY IGNITIO

ding  Diagramd g  ag a

L TRANSMODE VEHICLE
ON SYSTEM) NOVEMBER 1975



1975-76 GMC Ho975 76 G C o
This was taken from t
76 Living area wiring 

Note: All ground 
connections are connections are 
to the body.

This is the rear body to steel frame cross 

ouse Groundsouse G ou ds
the GMC 1975-
 diagram.



Ground System IG ou d Sys e  

If there are 3 separate gr
we need any ground inte
Ch i  h  h  b iCharging the house batteries
alternatoralternator.

•Running the rear radio spea•Running the rear radio spea

OEM C i  t l d l•OEM Cruise control and ele

k  il  d  l•Brake, tail, and rear clearan

•Car radio antenna and batte

Interconnectionse co ec o s

round systems why do 
erconnections? 

 f  h  i  d i  s from the engine driven 

akers on pre 1976 coachesakers on pre-1976 coaches.

t i  f l ectric fuel pump

 li hnce lights.

ery boost function.



Ground System 
I t tiInterconnections
• The steel frame of the coach

i i  b  hinterconnection between th
systemssystems.

• There are two braided strap• There are two braided strap
and the aluminum chassis.

• There is one braided strap bThere is one braided strap b
engine/transmission and th

• Do not add additional grou

• No electrical device (includ
connected directly to the ste

s
h is used for 
h  h  d i  he house and engine 

ps between the steel frame ps between the steel frame 

between the between the 
he steel frame.

nd straps.

ding batteries) is ever g
eel frame.



GMC 12 GroundG C  G ou d

Error

1975-76 COMMERCIAL
(WITH HIGH ENERGY IGNITIO

ding  Diagramd g  ag a

Engine SideEngine Side
L TRANSMODE VEHICLE
ON SYSTEM) NOVEMBER 1975



12 volt Groundin o  G ou d ng Diagramg ag a



Ground LoopsG ou d oops
A ground loop occurs wh
return paths from a devic

1.Multiple ground paths c
antenna at random frequ
radiate electrical noise th

2.Electrical current can r
source on unexpected rou

hen there are multiple 
ce to the master ground.

can set up a high gain 
uencies.  These can 
hroughout the coach.

return to the power 
utes. 



Ground LoopsG ou d oops
• Dick P. says to run a wi

of the distributor to the

• I say DO NOT DO THIS
an alternate ground pat

• What would happen if tpp
cable becomes corroded

• I say connect the base oy
master ground which is

re direct from the base 
e battery.

S because this provides 
th to the battery.

the negative battery g y
d or disconnected?

of the distributor to the f
s the engine.



Ground LoopsG ou d oops
• Here is one example of 

established by groundin
bbattery. Under normal cir

amps (Short term
from the alternato
there is a good co
starting and runnstarting and runn
the engine is runn
alternator. 

Starter mounted to engine

 a ground loop 
ng the distributor to the 
rcumstances the 2 gauge cable supplies around 200 plus 

m) for starting and 50 or 60 amps for charging the battery 
or. The added 12 gauge cable is suppose to insure that 

onnection to ground for distributor when the engine is 
ning. The power source when starting is the battery.  Once ning. The power source when starting is the battery.  Once 
ning the power source switches to the engine mounted 

NOW THE PROBLEM.  If the 2 gauge NOW THE PROBLEM.  If the 2 gauge 
battery cable becomes dirty, corroded, or 
disconnected, the starting current will 
switch to the 12 ga  parallel wire which is switch to the 12 ga. parallel wire which is 
not heavy enough for that load.  The high 
current demand of the starter will burn the 

  i12 gauge. wire.



Some Problems C
M lti l  G d Multiple Ground 
• Sparking or burned tran

Common problem on so

• Sparking throttle linkag

• Burned distributor grouBurned distributor grou
previous slides).p

• Noise in radios, TV, andNoise in radios, TV, and

• Electrolysis that eats up• Electrolysis that eats up

F l  di   d h• Faulty readings on dash

Caused by
 P th Paths
nsmission shift cables. 
ome GM cars.

ge/cable.

und wire (shown in und wire (shown in 

d audio devices.d audio devices.

p radiatorsp radiators.

h h gauges.



GMC Antenna GG C e a G
• All vertical monopole ant

exceptions) require a goo
properlyproperly.

O   ti l t  th  • On a vertical antenna the 
vehicle is 1/2 of the total avehicle is 1/2 of the total a

• The antenna requires a go• The antenna requires a go
(ground) at it’s base.(ground) at it s base.

• Horizontal antennas  like • Horizontal antennas, like 
have 2 equal sections are cq
require a ground.

GroundingG ou d g
tennas (with a few rare 
d ground to operate 

 t lli  b d  f th   metallic body of the 
antennaantenna.

ood connection to the body ood connection to the body 

 over the air TV  which  over the air TV, which 
called dipoles do not p



Radiator Groundad a o  G ou d
• The radiator is mounted in r

i l t d f  th  h b dinsulated from the coach bod
The radiator is grounded to tThe radiator is grounded to t
transmission cooler lines.  

• Changing the lines to rubber 
+12 volt or ground circuits to
electrolysis which will eat hoelectrolysis which will eat ho

• If you suspect a problem  me• If you suspect a problem, me
between the coolant and the 
measure between the coolant

• Any reading over .15 volts DC

dingd g
rubber and is electrically 
d  i  d t l f   dy, engine, and steel frame.  
the ENGINE by the steel the ENGINE by the steel 

 or connecting any other    
o the radiator can cause 
les in the radiator  les in the radiator. 

easure with a voltmeter easure with a voltmeter 
 radiator for voltage.  Also 
t and the engine. 

C or AC is a problem.



Testing for Electr
(Stolen from Somewhere on the Internet

A voltmeter capable of reading both AC and DC currents is re
to the maximum voltage of the system being tested in tenths o
between the coolant (radiator filler cap) and the engine  An ohbetween the coolant (radiator filler cap) and the engine. An oh
of resistance in as electrical system that will cause an electrica
engineered electrical circuit. 

d•Procedure 

° With the digital voltmeter set to 20 volts or above, att

° Install the second lead in the coolant touching the cooInstall the second lead in the coolant touching the coo

° Read the DC and AC voltage with all systems off. If a b
turned on.  If an automatic battery charger is present
running. 

° Read the DC and AC voltage with the electrical starter

° Read the DC and the AC voltage with the engine runn° Read the DC and the AC voltage with the engine runn
air conditioning,  cell phone, two-way radio, including

° Voltage of zero to .3 is normal in the coolant of a cast 
.5 volts, and engine  manufactures are reporting .15 v

° The current / voltage will be AC if the problem is due 

° If th  l t h   l t i l bl  ith ll th° If the coolant shows an electrical problem with all the
you finally turn off the  system that stops the electrica
electrical system causing the problem. 

° Be partially careful of starters. They can cause as muc
arc welder. This is due to  the amperage present. 

rolysis
t)

quired to test cooling systems. The meter needs to read zero 
of a volt. The meter leads must be long enough to reach 
hm function of a voltmeter is very helpful to pinpoint areas hm function of a voltmeter is very helpful to pinpoint areas 
al current to ground through the coolant rather than the 

tach the negative meter lead to the engine. 

olant only by reaching through the radiator fill  olant only by reaching through the radiator fill. 

block heater is present, also take a reading with the heater 
, as a standby system, also take a reading with this system 

r engaged. 

ning and all systems turned on: lights  coolers  fans  heaters  ning and all systems turned on: lights, coolers, fans, heaters, 
g the phone and radio on both standby and transmit. 

 iron engine. Such an engine will be destroyed with time by 
olts will destroy an aluminum engine. 

 to static electricity. 

 i t t d  t  ff  t  t  ti  til e equipment turned on; turn off one system at a time until 
al current. When the current stops, this will indicate the 

ch damage to a cooling system as a direct connection to an 



Diagnosing Bad Gg g

You will Need a inexpensiveYou will Need a inexpensive

These are available from many sources:These are available from many sources: 

Harbor Freight has a cheap one that rangHarbor Freight has a cheap one that rang
http://www.harborfreight.com/7-function-m

I like the Sears one because it can also r
http://www.sears.com/shc/s/p 10153 126p p_ _

Grounds

e VOM (Volt Ohm Meter)e VOM (Volt Ohm Meter)

 

ges from $2.99 to $7.99ges from $2.99 to $7.99
multimeter-98025.html

ead frequency to set the Onan speed.
605 03482139000P?mv=rr  _



Diagnosing Bad g g
Make sure that there are no p

ki  ditaking readings.

•Connect a voltmeter from th
suspect device to the master gsuspect device to the master g
aluminum frame).)

° Turn on the device and read 

° The value read is the voltage
Any reading over .1 or .2

 Grounds
 parallel circuits when 

he ground terminal of the 
ground (engine or ground (engine or 

 the voltage on the meter.g

e drop in the ground circuit.
2 volts is a problem.



Diagnosing Bad g g
If the ground path does not n

 (lik  h  hi ld f  current (like the shield of an 
following ohm meter procedufollowing ohm meter procedu

•Connect a voltmeter between•Connect a voltmeter between
connection and master groung

° IF NO VOLTAGE is obserO O G ob
ohms x1 scale.  Connect th
hthe meter.

° Reconnect the leads and r
the above two points   Anthe above two points.  An
ohms is a bad circuit

 Grounds
normally move much 
 )  h   h   antenna), then use the 
ure:ure:

n the device ground n the device ground 
nd. Look for voltage.g

rved, switch the meter to d, o
he leads together and ZERO 

read the resistance across 
ny reading over 1 or 2 ny reading over .1 or .2 



Fixing Bad Groung

• Disassemble and Clean,
connection components

• Use star or tooth washe
terminals and the item b

• Use anti-oxidation greag
prevent or retard new o

Anti-oxidation grease is available 
dMenards, Lowes, or Home Depo

electrical departmentelectrical department

nd Connections

, CLEAN, CLEAN ALL 
s until they are SHINY.

ers between the 
being grounded.

ase on all connections to 
oxidation/corrosion.

 at 
i hot in the 



SummarySu a y
• There are 3 GMC ground systems. Treat

• The 120 volt “Green Wire” Ground conn• The 120 volt Green Wire  Ground conn

• The 120 volt “Green Wire” Ground and 
t th  h  i id  th  GMC together anywhere inside the GMC exce

• The master ground for engine powered 

• The engine battery negative cable conne

• The master ground for house powered dThe master ground for house powered d

• The house battery(s) negative cable con

Cl  d    d • Clean and grease any suspect ground co

• An improperly grounded radiator can d

• Do NOT run multiple or parallel ground

• Never attach any electrical device to the• Never attach any electrical device to the

• Vertical antennas require a good ground

• Never trust that a PO did it correctly.

t each of them as an independent system.

nects direct to the coach bodynects direct to the coach body.

 NEUTRAL are NOT CONNECTED 
t i id  th  Oept inside the Onan.

 devices is the ENGINE.

ects direct to the engine.

devices is the ALUMINUM BODY  devices is the ALUMINUM BODY. 

nects to the Aluminum body.

i   if i  l k  donnection even if it looks good.

evelop holes from Electrolysis.

d paths.

e steel framee steel frame.

d connection at their base.


