GAUGE INSTALLATION INSTRUCTIONS

- AMMETER

- WATER/OIL TEMPERATURE

AMMETER

An ammeler measures the ampoerago
(volume of elaclricity) passing through
Il The goal of instaliation is tororoute atl
the power through the ammeter {Dla-
gram 1) thal drains or charges the bat-
lory, except the power needed to oper-
atethe starter motor When tho vohicla is
operating above idie speed, the ammater
shoulq bo indicating “0” ora shight charge
ooqmmon_m'chshowsabmanoeo!dwg
ing and drain on the battery

Read all precautions end instailation
Instructions carefully before pro-
ceeding with any installation work
as the potential for electrical dam-
age or fire exisls if an ammeter is
Improperly connected.

Precautions

1. Never ground either of the connec
tion posts for tha ammaeter

2. Always use a wire size thal is rated
fo handle an electrical load equal to
or greater than the manulaclurer's
specified output of your alternator/
penerator

3. Never connect the ammeter into the
circuit batween the battery and the
slarter/solenoid

4. Good electrical connections are im-
portant for maintaining gauge accu-
racy and avoiding heat buildup In
the wiring

* OIL /AIR PRESSURE

ALTERMATOR

INSTALLATION

As the many different vehicles that have
been produced have minor differences
In the routing and conneclion points of
their charging systems, itis not possible
to provide specific information for each
vehicle. Tha eightdrawings of Dlagram
2 cover the relevant connaction points
of virtually every charging system in
modern vehicles. You will need to de-
termine which drawing matches your
system. If you have dithiculty in locating
any of thesa connection paints refer o
a wiring diagram in an owner/service
manual or contact your iocal dealerfauto
electrical repair shop for assislance

The following connection points arerep-
raesented in the drawings of Diagram 2:

B — Battery: the positive terminal

S — Starter/Selenoid. the main power
wira 1o the battery (largaest wire)

A - Alternator/Generator: the main
power wire 1o the battery (largest
wire at alternator) and, In Drawings
1 & 5, the wire from the ignition/
accessories

| — Igmtion/Accessory: the main power
wire, which receives power regard-
less of ignition key position

Z ~ Junction: in Drawings 4 & 8. where
“I* connects into the circuit

Note: The circuit from the battery (B) to
alternator (A) or starter (S) to alternator
{A) may also contain a junction block,
horn relay or headlight relay, which is
not shown. One of these is likely to be
connection “Z"in Drawings 4 & 8. These
locations are often handy connections
thatyou can disconnect and then attach
the ammeter wires lo

1. Atter you have identified which BE-
FORE Drawing represents your
charging system, observe the cor-
responding AFTER Drawing which
indicates how to connect the am-
meter into your charging system.

2. Find a convenient location in the
circuit from the battery lo the alter-
pator (Drawings 1 - 4) or the starter
to the alternator circuit (Drawings 5
- 8) where you can break the circuit
by unbalting a connection. In Draw-
ings 4 & B, this should be at Gonnec-
tion *Z”

3. Ifyoursystem matches Drawings 2.
3 or 6, disconnect the Ignition/Ac-
cessory (1) wire at “B* or “5°

4. Choose a wire size from the table
thatis alarge enough gauge (larger
size wire has a smaller gauge num-
ber) to handle the maximum rated

WIRE SIZE MAX. AMP, RATING
12 25
10 40
8 65
6 95
4 125

oulput of your vehicle's alternator/
generator. Obtain two lengths of
this size wire that are each long
enough to go from the location that
was chosen in Step 2, to the
ammatar's mounting location at the
dashboard Attach closed-eye type
connectors (Dlagram 3), to each
end of both wires

5. Atthe location you chose in Step 2,
disconnect all the wires at the con-
nection except the wire going 1o the
battery

6. Connect an end of one of the wires
you obtained in Step 4 to all the
wires you disconnected in Step 5.

7. Connect an end of the remaining
wire from Step 4 lo the connectionin
Step 5 that still has the battery wire
attached to it

8. It your system maiches Drawings 2,
3, or 6, connect the wire you discon-
nected in Step3 1o the wires already
connected in Step 6. Use an addi-
tional piece of similar sized wire to
join these wires, if necessary

9. Insulate all connections and use a
suitable method to fasten down the
wires in Step 6 and 8.

10. Route the two ammeter wires to the
mounting location for the ammeter
Insulate the opening in the firewall
they pass through

11. Mount the gauge and attach the
remaining end of the wire irom Step
6 to the ammeter connection post
marked with a "+". Fallow the se-
quence of washer-wire-nut shown
in Dlagram 3

12. Attach the remaining end of the wire
from Step 7 to the ammeter cONNec-
tion post marked with a "—" sign,
again following Diagram 3

13. Reconnect the battery ground cable.
As you do, watch lor sparks and
check if the wiring you worked with
is getting warm. If either conditionis
noted, IMMEDIATELY disconnect
the batiery ground cable and read
the Troubleshooting section.

TROUBLESHOOTING

1. |f, when you reconnected the bat-
tery ground cable, you nuliqsd
sparks or any of the wiring gelting
warm, check that all connections
are properly located, and insulated
from ground.

2. Wilh the vehicle not running and the
battery reconnected, turn on the
headlights’ high beam and observe
the ammeter. The gauge should
show adrain () condition. Hacharge
(+) condition is shown, reverse ihe
wires onthe"+"and “~"postsonthe
back af the ammeter. | the amme-
ter shows no change, the circuit
from Ignition/Accessory (l) has not
been properly included in the con-
nectionsto tha “+" side of the gauge.
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Temperature gauges measure the tem-
perature of any liquid their sender tip is

Warning: If your car is microprocessor {
cooling fan, refer to the box titled MICROPAL

4

WATER/OIL TEMPERATURE

Take caution when uncoding and
routing the mechanical gauge scap-

submerged in illary tubing that you do not bend i
too sharply or fiex il too often. Any
PRECAUTIONS break in the inner tbe will make the

1

inder head, intake manifold, or 6. Never install the captive fitting on
thermostat housing bul caution the capillary tube directly into the
should be used in that these loca- engine withoul an adapler, as a
tons may have different average proper seal will not be formed
temperatures thanthe onginal wam- W
ing light sender location

2. Do not over tighten the fittings or INSTALLATION vf
sender, particularly for mechanical Note: !f you are planning to use both an
gauges The threads are designed oil tfemperature gauge and an an oil
to strip before the engine compo- pressure gauge. some modifications
nent can be damaged. The fitings may be necessary as there 1s only one
usetapered self-sealingthreadsand  available hole for both senders. Since,
do not require extrema force to seal the temperature gauge cannot use a T-
properly fiting. it is suggested that you install the

il temperature sender mio the oil pres-
3. Do not use sealing 1apes of COM- ;g yarming light sender iocahom;r)\lhe

A lemperalure gauge requires that
its sender ip have a circulating flow
around it 1o give an accurate read
ing For this reason, a T-finting can-
not be used because it has no circu-
lation therefore the original warning
light sender cannot be operated off
the sams location An additonal lo-
cation may be available on the cyl-

pounds on electrical senders as this
will disturb their grounding connec-
tion to the engine resuiting in false
low readings

gauge nonrepairable. Areplacement
service is available only al the fac.
tory service center

Always install the adapter fitting into
the engine first and then tighten the
captive fiing (Diagram 4) on the
capillary tube to avoid twisting the
tubing

engine biock. Then obtain an adapter
used for cil coolers wiich will give you
an additonal outiet for oil pressure

CONTROLLED ENGINES.

niroited or bas an electnic

CAPTIVE FITTING

CAPILLARY TUBE

For Mechanical Gauges:

1

3.

Drain the fluid level in the system [0
below Ihe sender’s mounting loca-
tion which is normally the factory's
wamning light sender location

. Houte the capillary tubing through

the mounting hole for the gauge and
then through the firewall. protecting
the tubing from rough edges Form
at least one 3 or larger loop of
tubing as it comes through the
firewall and route the remainder {0
the sender mountng locations.

Remove the waming fight sender
and install the proper adapter fitting
into the engine biock. If the proper
adapter fitting was notincluded with

the gauge. obtain the necessary
(NPT threads} adapter sel

Insert the capillary tube bp into the
adapter's hole and then tighten, with
moderate pressure only, the cap-
tive fituing (Diagram 4} wnto the
adapter. Do not over tighten Seal-
ing tape or compound may be used
on either connection
Complete the mounting of the gauge-
Refill the fluid level to its normal
level

Stant the engine and observe the
fitting connections for leaks and the
gauge for proper operation

Pressure gauges can measure the pres-
sure present in a system utiizing air or

WARNING: /f your car is Microprocesscr (compuier)

OIL/AIR PRESSURE

contrafied or has an electric

coaling fan refer to the box tiied MICROPROCE. SSOR CONTROLLED ENGINES.

2. Remove the warning light sender

from the engine and install the en-
gine fimng in the same location. ]

liguids
an adapter is required, first install
the ter (not included) and then
PRECAUTIONS o i lodiaman

1

Check the owner's Of Service
manual, or your local dealer, 1o be
sure that the normal pressures dur-
ing cold-stan and {ully-warmed op-
eration for your engine or air system
are within the gauge's range

Be sure the tubing kit for the me-
chanical gauge is long encugh for
your application

Follow the instructions carefully. A
leak that goes unnoticed may lead
1o serious engine damage

. Uncoil a few feet of tubing and slde

the hex nut and ferrule over the end. |

of the ubing as in Diagram 5. Insern
the tulbeng into the engine fittng, and
then tighten the hex nut info the
engine fiting

Optonal T-Fitting {Diagram 6) —
Install the nipple intp the T-fiting
and tighten the other end of the
nippie into the warming light sender
location. Install an adapter fitling
first if needed. In one of the two
remaining openings in the T-fitting.

|

4. Do not use sealing tapes or Com- insert the engine fiting and then
pounds on electrical senders. This follow Step 3 o connect the pres-
mli disturb their grounding connec- sure lubing. Insert the waming light |
tion 1o the engine/system, resuling sender into the remaining T-fitting
in faise low readings opening. Install an adapter fitting |

5 Be caretul not to crimp the tubing first, it needed |
while unroling itDo not use any - |
o a5 g AT |
in it If the nylon tubing s a littie hex nut adapter 1o it '
awkward to use because of beng ex apie ”
rolled, heat it in boiling water and let 6. Route the remaining tubing through
the tubing cool while i is unrolled, the firewall 1o the gauge mounting

location Leave at least one 37 of
longer loop in the lubing before it

INSTALLATION enters the lirewall and protect the

Note: If you are planning to install an aif :'L:::g“.:mm“gh edges af the

termperature gauge as well as an oil

pressure gauge, read the Note under 7. Repeat Step 3 [0 atiach the tubing

INSTALLATION in WATER/OIL TEM- o the gauge

PERATURE instructions 8. Compiets the mounting of the gauge

For Mechanical Gauges: 6. Refill the fluid level, i dramned, 1o its

1

If you are monnornng a fiuid system,
drain the fluid level 1o a level below
the warning light sender location.

normal level

10, Start the engne and observe the

fitting connections for leaks and the
gaugs for proper oparation.

FERRULE TUBING
I R
’ 4
HEX NUT
QPTIONAL

ADAPTER  ENGNE

: ELECTRICAL
Diagram 6 o A o A

FEARULE —a! rOR—b

WARNING LIGHT
SENDER

T-FITTING

HEX NUT

ADAPTER

.

ruRnG  HEXNUT T T

/5,‘;

FERRULE

ENGINE
FITTING

¥
$ ENGINE BLOCK
N :

-

L,

OPTIONAL
ADAPTER

NIPPLE
. 1/8° NPT
GAUGE
COMPRESSION
FITTING GAUGE

Many newer vehicles employ MiCTOprocessors that control most of the
engine and electrical luncons. MICTOprocessors are very sensitive elactrical |
components. Before instaiing any aftermarket equipment cansult the vehicle's
manufaciurer or shop manual to make canain thal no damage will resull.

Some of these newer vettcles use electric cooling lans of MICroprocessar
@nging conrols thal depend on readings from the onginal equipment

MICROPROCESSOR-CONTROLLED ENGINES

sending units for correct operation. Il your vehicle is one of thase you
CANNOT replace the sender(s) with any other. You can add an additional
oll pressure sender with a “Tee Adapter Kit” but the only possible way lo
install a non OEM water temperature sender is to inslall the new sender in
adifferent location, retaming the OEM unitin its original location. Check with
the vehicle's manufacturer or dealer 10 see il this is possible




