Multiple receptacle wiring diagram

Due to the ability to supply power to the preipheral devices USB is often used as a power
charger for portable devices. Additional USB hubs may be included allowing branching into a
tree structure with up to five tier levels. For many of those devices, USB has become the
standard connection method. USB interface aimed to remove the need for adding expansion
cards into the computer's PCI or PCI-Express bus, and improve plug-and-play capabilities by
allowing devices to be hot swapped or added to the system without rebooting the computer.
There are several types of USB connectors. The connector mounted on the host or device is
called the receptacle, and the connector attached to the cable is called the plug. USB is a serial
bus. No termination needed. Half-duplex differential signaling helps to combat the effects of
electromagnetic noise on longer lines. USB 2. USB 1. These pull up resistors at the device end
will also be used by the host or hub to detect the presence of a device connected to its port.
Without a pull up resistor, USB assumes there is nothing connected to the bus. In order to help
user to identify maximum speed of device, a USB device often specifies its speed on its cover
with one of the USB special marketing logos. When the new device first plugs in, the host
enumerates it and loads the device driver necessary to run it. A given segment of the bus is
specified to deliver up to mA. This is often enough to power several devices, although this
budget must be shared among all devices downstream of an unpowered hub. A bus-powered
device may use as much of that power as allowed by the port it is plugged into. Bus-powered
hubs can continue to distribute the bus provided power to connected devices but the USB
specification only allows for a single level of bus-powered devices from a bus-powered hub.
This disallows connection of a bus-powered hub to another bus-powered hub. Many hubs
include external power supplies which will power devices connected through them without
taking power from the bus. Devices that need more than mA or higher than 5 volts must provide
their own power. When USB devices including hubs are first connected they are interrogated by
the host controller, which enquires of each their maximum power requirements. However,
seems that any load connected to USB port may be treated by operating system as device. The
host operating system typically keeps track of the power requirements of the USB network and
may warn the computer's operator when a given segment requires more power than is available
and may shut down devices in order to keep power consumption within the available resource.
The device will then not attempt to transmit or receive data, but can draw up to 1. Supplied
voltage by a host or a powered hub ports is between 4. Maximum voltage drop for bus-powered
hubs is 0. All hubs and functions must be able to send configuration data at 4. Normal
operational voltage for functions is minimum 4. Shield should only be connected to Ground at
the host. No device should connect Shield to Ground. Ask a question Comment Edit Submit
New. USB Universal Serial Bus designed to connect peripherals such as mice, keyboards,
scanners, digital cameras, printers, hard disks, and networking components to PC. It has
become the standard connection method for wide variety of devices. USB interfaces
specifications. Specifies data rates of 1. USB 3. USB voltage: Supplied voltage by a host or a
powered hub ports is between 4. USB cable shielding: Shield should only be connected to
Ground at the host. According to reports in our database positive and 14 negative the USB
pinout should be correct. Is this pinout correct. Source s of this and additional information: USB
Specification v1. No portion of this webpage may be reproduced in any form without visible link
to Pinouts. Efforts have been made to ensure this page is correct, but it is the responsibility of
the user to verify the data is correct for their application. Plenty of home improvement and
remodeling projects require either new wiring or replacements for old, worn, or fried
connections. For extensive work, it is obviously best to hire an electrician, but some projects
might be within the skill level of the average DIYer. Read this article for advice before taking on
your next wiring job. When working with wiring, always cut the power supply at the breaker box
first before beginning any actual work. Then, test the local area with a neon tester to make sure
that the power is off and that it is safe to go ahead. Most wiring in a home is either gauge or
gauge. Typically, when attaching existing wiring to a device or fixture, you will follow the color
code by matching each color wire with its corresponding twin. Light switches, for example,
operate on the black wire and will connect directly to another black wire already in the system.
Electrical wiring in the US follows the same basic color codes: red and black wires denote live
wires, white wires serve as the ground, and blue, yellow, or other colors are used for switches
or other specific purposes. Usually, the wiring which you are installing will be affixed to the final
outlet in the current run of cable. This can be determined by finding the outlet with wires
connected only to two of the four terminal screws. Loosen the screws holding the receptacle in
place and remove it in order to add wiring. Take care to make sure you attach the correct size of
cable. If gauge is being used, continue with gauge cable; the same applies to gauge. White wire
will be attached to the chrome terminal on the receptacle while black wire will be attached to the
brass one. The ground wire will be attached to the box itself, but only if it is made of metal. New

wiring can also be tied into a junction box, so long as there is excess capacity. To tie in the new
wiring, first locate the main supply wire by tracing the white wires, as all of these will be
attached to the white wire on the supply line. Take out the unused plug and run the new wiring
from the box. Clamp the cable to secure it to the junction box. If your light fixture isn't
controlled by a switch, you can tie new wiring in order to add it. Make sure the power supply is
shut off and then connect the wires according to the color code: white to white and black to
black. Connect the ground wires together and attach them to the metal box and the light.
Depending upon the type of box you have purchased, it may or may not come with built-in
connectors. There are two main types of cable connectors you will have to differentiate between
when making a new connection. Armored types have inner rims to hold fiber bushings at the
end of the cable, and nonmetallic kinds have a two-screw clamp that will fasten the installation
around the cable. You must always leave at least six inches of wiring inside the box so that you
have enough slack to make a connection. Use only boxes that are approved for your electrical
application and never use an open-line splice when adding wiring. Drill a hole wide enough to
accommodate the hardware from top to bottom through the floor in a recessed area behind the
wall. Then thread a cable through the newly drilled hole using a wire with a hooked end and a
string with a weight attached, as is shown in the diagram to the right. Homes with attics may be
more easily wired by using ceiling boxes. This method uses gravity to make the job of adding
wiring easier. Start by attaching your cable to the box as previously described. Then, saw a hole
at the desired position and install the cable box. Run new cable by adding more holes in places
such as the 2x4 board plate and ceiling material. Cable can be run between existing and newly
installed outlets by running it through the wall. Find the spot not on a stud for the new outlet
and mark an approximate location. Then, using a stud finder, locate and mark the studs in the
wall. Start your marks with the wall stud before the existing outlet and finish with the stud on
the opposite side of the new outlet location, as shown. Make sure that it is level with the old one
before you use a keyhole or drywall saw to cut the opening in the wall. With the same drywall
saw, cut a three inch strip of drywall starting at the middle of your first marked stud and ending
in the center of the last. Take a hammer and chisel to the wood between the cuts to remove it.
Once you have tested the existing outlet to guarantee that the power is off, take off the cover of
the existing outlet box. Add a wire through a knockout, threaded end first, and tighten the clamp
if there is one. Take the nut off the clamp to feed it through the knockout in the box, then
replace the nut and tighten. Attach the wires once the cable is secure and then screw the
receptacle back in and put the face plate back on. Move to the new box and take away one of its
knockouts. Self-clamping boxes need only be installed and tightened. Otherwise, use a Madison
hanger on each side. Run the wire from the existing outlet behind the wall, using the notches,
and up into the new box. Clamp the wire and replace the receptacle into the wall. Finish
reassembling all of the hardware before turning the power back on and testing the current to be
sure the wiring is working properly. Attach cable protectors over the notches in the wall and put
the strip of drywall you cut earlier back into place, repairing the damage with spackling and
drywall tape. We welcome your comments and suggestions. All information is provided "AS IS.
All rights reserved. You may freely link to this site, and use it for non-commercial use subject to
our terms of use. View our Privacy Policy here. Toggle navigation subscribe. How to Install
Electrical Wiring. Written by Doityourself Staff. To ensure our content is always up-to-date with
current information, best practices, and professional advice, articles are routinely reviewed by
industry experts with years of hands-on experience. Charles Ouellet. What You'll Need. Neon
tester. Switch boxes. Outlet boxes. Cable connectors. Wire clamps. Electrical tape. Side cutter
pliers. Ripping bar. Extra long bit. Stud finder. Drywall or keyhole saw. Hand or circular saw.
Madison hangers. Cable protector plates. Drywall tape. Spackling compound. Basics of Wiring
When working with wiring, always cut the power supply at the breaker box first before
beginning any actual work. Troubleshooting Fiber Optic Audio Cables. Selecting the Right Type
of Saw Blade. How to Install Garage Door Cables. Wiring a Light Switch in the Middle of a Ciruit.
How to Cover Up Popcorn Ceilings. Mixing and Applying Drywall Joint Compound. Related
Posts Replacing wired smoke detectors. There are six wired smoke detectors installed in my
house. I bought six new Read More. What size wire? Hello: Newbie to site and have some
knowledge in electrical work. I live Install inset electric fire. I recently bought an inset electrical
fire and was told by electrician it w I need help to install a pendant light to the ceiling. Hello, I
recently bought a pendant light and I thought it would be easy to Hi, I'm new to the forum and
know very little about all things electrical. Electric wiring. Members location is India. I have to
add some switch boards. My home is i Electrical wiring. Hello group, I just joined the forum.
Could someone answer an electrical wi Popular Articles. How to Install an Outdoor Electrical
Out How to Install an Outdoor Electrical Outlet. New Wiring and Rewiring Questions. By Kent
Belcher. How to Run Wire. By Charles Ouellet. By code, the number of conductors allowed in a

box are limited depending on box size and wire gauge. Calculate total conductors allowed in a
box before adding new wiring, etc. Check local regulations for restrictions and permit
requirements before beginning electrical work. The user of this information is responsible for
following all applicable regulations and best practices when performing electrical work. If the
user is unable to perform electrical work themselves, a qualified electrician should be
consulted. How to Read These Diagrams. The diagrams on this page illustrate connecting
multiple lights in 3 way and 4 way switch circuits. Check below for more details about these
circuits and some troubleshooting tips. In this circuit, two light fixtures are shown but more can
be added by duplicating the wiring arrangement between the fixtures for each additional light.
Here the source is at the first switch, SW1, and 3-wire cable runs from there to the first light, L1.
Two, 2-wire cables run between each light fixture after that and 3-wire cable runs from the last
light to SW2. At the beginning of the circuit the hot source is connected to the common terminal
on SW1. The neutral is spliced to the white cable wire running to the lights and then spliced with
a pigtail to the neutral terminal at L1. It is also spliced with the white wire running to the second
light, L2. At L2 this white wire connects directly to the neutral terminal on the light fixture. If
more lights are added, this wire would be spliced to the fixture and to the white wire running to
the next light. The travelers are run between the lights using the second cable black and white
wires and at the last light, they are spliced to continue on to the traveler terminals on SW2. They
don't connect to the light fixtures at any point. The white traveler wire is wrapped with black
tape to mark it as hot. This diagram illustrates another multiple light circuit controlled by 3 way
switches. Here the source and the fixtures come before the switches. As with the other
diagrams on this page, more lights can be added by duplicating the wiring arrangement
between the fixtures. A 3-wire cable runs from L1 to L2 and 2-wire cable runs from there to the
first switch. A 3-wire cable runs between SW1 and SW2. The source hot is spliced to the black
wire running between the lights and at the last light it is spliced to the black wire running
through to the common on SW1, it does not connect to the light fixtures. The white wire is
marked with black tape and spliced to the black wire running to the common terminal on SW2.
Back at the lights the source neutral is connected to the neutral terminal on L1 and spliced with
the white wire running to the next fixture. At each light it's connected to the neutral terminal
with a pigtail and at the last light, directly to the fixture neutral. At SW1 the red and white wires
from the 3-wire cable running between the switches function as the travelers with the white
marked for hot using black tape or paint. This drawing shows the wiring for multiple lights in a 4
way switch circuit with the source and fixtures coming before the switches. More lights can be
added to this circuit by duplicating the wiring shown here for each additional fixture. Here
3-wire cable runs between L1 and L2, 2-wire cable runs from the last light to SW1, and more
3-wire cable runs from SW1 to the 4 way switch and then to SW2. At the lights the hot source is
spliced to the black wire running between lights, it does not connect to the lights. At the last
fixture it is spliced to the black wire running to the common on SW1. The neutral from the
source is connected to each light fixture with a pigtail and to the neutral running to the next
light. At the last light the source neutral is connected directly to the fixture neutral terminal. The
red wire between the lights is connected directly to the hot on L1 and then run to the next light.
If there are more than 2 lights, the red is pigtailed to the fixture hot and to the red wire running
on to the next light. With 2 lights, it is spliced with the white wire running to the switches. This
white wire is wrapped with black tape to mark it as hot. At SW1 this marked white wire is spliced
to the marked white running to the 4 way switch and at the 4 way, it is spliced again to the
marked white wire running directly to the common terminal on SW2. This white wire does not
connect to the 4 way switch. The black and red wires running between the switches serve as the
travelers for the circuit. At the 4 way the travelers from SW1 connect to the two terminals at T1.
The two terminals at T2 connect to the black and red travelers running to SW2. The most likely
cause of circuit failure is an error in the wiring arrangement. Verify the circuit is wired correctly
using the following guidelines. A 4 way switch must be wired between two 3 way switches as
shown in the diagrams on this page. A 4 way switch has five terminals: one ground and 4 circuit
terminals divided into two matching pairs called travelers. Each pair of traveler terminals should
be wired to the traveler wires from one of the 3 way switches in the circuit. The travelers from
one 3 way can be wired to either terminal in a pair, but don't mix up the pairs on the 4 way or the
circuit won't work properly. In order for a 4 way circuit to work, the 3 way switches must be
wired properly at the beginning and end of the path. So be sure that the common terminal on
one of the 3 ways is wired to the hot source, and the common on the second 3 way is wired to
the the hot terminal on the load. Check to be sure the traveler wires only connect between the
traveler terminals on all the switches. A 4 way switch will only be connected to traveler wires,
never to a hot source or load wire and never to a neutral wire. Also, confirm that each pair of
travelers on a 4 way are only connected to one switch per pair. Check that the neutral from the

source is only connected to the neutral terminal at the load. A neutral wire will never be
connected to standard 3 way and 4 way switches, although some smart switches and timers
may make use of a neutral wire to operate the device. If you believe your circuit is wired
correctly and the lights still don't work, one or more of the switches may be defective. You can
test the switches using the procedure described below. If you have existing switches that stop
working, they may be worn out or the terminal screws may have loosened over time. With the
power off and the device removed from the outlet box, check that all connections are still tight
using a screwdriver. If the connections are made with clamps instead of screws, tug firmly on
the wires to be sure they are all still tight. If you have an old or new switch you believe was
wired correctly and the circuit still doesn't work, the switch may be defective. In these cases,
you can test the internal functionality with a simple procedure. Turn off the power and remove
the switch from the circuit by disconnecting the wires. Use a continuity tester or multimeter on
the Ohms setting to determine if it's conducting electricity properly. To test a 3 way switch,
connect one meter probe to the common terminal and the other to one of the travelers. Flip the
switch toggle one way and then the other. If the meter shows continuity with the toggle in one
direction and not the other, move the probe from that traveler terminal to the other one and test
again. If you find the second traveler shows continuity with the toggle in one direction and not
the other, the switch is probably functioning properly. If, however, you don't find any continuity
or constant continuity no matter where the probe is or how you flip the toggle, the switch is
likely defective and should be replaced. To test a 4 way switch, connect one probe to one
traveler terminal in a pair and the other probe to one traveler terminal in the other pair. Flip the
switch toggle and check that you find continuity in one direction but not the other. Move one
probe to the other terminal in its pair and test again for the same results. Move the second
probe to the other terminal in its pair and test both arrangements again. If you find alternating
continuity when you flip the toggle in all possible arrangements, your switch is probably
working properly. If you find no continuity or constant continuity in any of the possible
arrangements when you flip the toggle, the switch is likely defective. One note about this
procedure, if you are dealing with a smart electronic switch or timer, the internal circuitry can
not be tested in this way. How to Read These Diagrams The diagrams on this page illustrate
connecting multiple lights in 3 way and 4 way switch circuits. Wiring a 3 Way Switch with
Multiple Lights In this circuit, two light fixtures are shown but more can be added by duplicating
the wiring arrangement between the fixtures for each additional light. Wiring 2 Lights and 3 Way
Switches This diagram illustrates another multiple light circuit controlled by 3 way switches.
Wiring 3 Switches and 2 Lights This drawing shows the wiring for multiple lights in a 4 way
switch circuit with the source and fixtures coming before the switches. Email Print. Home Page.
Diagrams for Light Switches. By code, the number of conductors allowed in a box are limited
depending on box size and wire gauge. Calculate total conductors allowed in a box before
adding new wiring, etc. Check local regulations for restrictions and permit requirements before
beginning electrical work. The user of this information is responsible for following all applicable
regulations and best practices when performing electrical work. If the user is unable to perform
electrical work themselves, a qualified electrician should be consulted. How to Read These
Diagrams. This page contains wiring diagrams for adding a new light fixture to an existing
circuit. There are diagrams for adding lights to a ceiling fixture you already have and for using
an existing wall outlet as the source for a new switch and light. Different wiring arrangements
are included to allow for either the light or the switch to come first in the circuit. Also, find a
diagram for adding a light from a switched receptacle you already have to include the fixture
when you turn on the room light. In this diagram power is taken from an existing wall outlet for a
new switch and light fixture. The switch comes first in the new part of the circuit and new 2-wire
cable is run to it from the outlet. From the switch, new 2-wire cable is run to the new light
location. The neutral for the new light is taken from the receptacle and spliced to the new white
wire and to a pigtail that connects back to the receptacle. Likewise, the source hot is removed
from the receptacle and spliced to the new black wire and a pigtail connecting back to the hot
terminal on the outlet. At the switch, the black wire from the outlet is connected to one terminal
on the switch and the black wire running to the new light is connected to the other. The white
wire from the receptacle is spliced to the white wire going to the light, it doesn't connect to the
switch in this diagram. At the light, the black wire connects to the hot terminal on the fixture and
the white connects to the neutral terminal. This diagram is similar to the one above, but both the
receptacle and the new switch are in the same box at the end of a household circuit. When
adding a new switch like this, a new double-gang box will have to be installed if a single outlet
is used for the source. If there are two outlets in a box, one can be removed and a switch
installed in its place to control a new light. In this wiring, the hot source wire is taken from the
receptacle and spliced to two pigtail wires. One pigtail is connected to the a switch terminal and

the other connects back to the hot on the receptacle. The other switch terminal is connected to
the black wire running to the new light. The source neutral is taken from the outlet and spliced
with a pigtail back to the outlet neutral and to the white wire running to the light neutral
terminal. This drawing shows the wiring for adding a new light and switch with the fixture
coming first in the circuit. New cable is run from the receptacle to the new fixture location and a
switch loop cable is run from there to the new switch location. The switch loop is a 3-wire cable
to comply with NEC requirements of a neutral in all new switch boxes. At the receptacle, the
always-hot wire is spliced to the black wire on the light fixture cable, and to a pigtail that
connects back to the hot terminal on the wall outlet. At the light fixture box, the black wire is
spliced with the black wire running to the switch. At the switch, the black wire is connected to
the new switch. Back at the source, the neutral wire is spliced to the white wire running to the
light and to a pigtail connecting back to the receptacle neutral terminal. At the fixture, the white
connects to the neutral terminal on the light. The red wire from the switch loop is connected to
the hot terminal on the light and at the other end to the new switch. The white wire is capped
with a wire nut in the new switch box. The wiring in this diagram is for adding a new light fixture
to a switched outlet, i. These are commonly used to turn a table or floor lamp on and off from a
wall switch. New 2-wire cable is run from the receptacle to the new light fixture. At the
receptacle, the wires are removed and each one is spliced to the new cable and back to the
receptacle with a pigtail splice. At the light fixture box, the black wire connects to the hot
terminal and the white connects to the neutral terminal. In this diagram, two new light fixtures
are added to one that already exists. New 2-wire cable is run from the existing light fixture box
to the first new box. From there, new 2-wire cable is run to the second new light box. If desired,
more lights can be added after that by running new cable to each new light box. At the existing
light, the hot and neutral wires are removed from the fixture terminals and spliced to the new
cable wires running to the first new light. A pigtail is also added to the splice to allow for
reconnecting the existing light back into the circuit. At the first new light, the wires are spliced
to the new cable running to the next light and to a pigtail to connect the first new light. If you
want to add more lights after the second new one in this diagram, they can be spliced into the
circuit in the same way. This wiring illustrates how to add a new light fixture from an existing
switch instead of from the light fixture. In this circuit, the neutral and ground wires running to
the new light are spliced in the switch box with the wires running to the existing light. The black
wire running to the light is taken from the switch and spliced with: a pigtail back to the switch,
the black wire running to the new light, and the black wire running to the existing light. The
switch will now control both light fixtures in the circuit. In this diagram, a new switch and light
are added to an already existing light switch. The source for this circuit is at an already existing
light fixture and a 3-wire switch loop run from there, to the switch box. This 3-wire switch loop
satisfies the NEC requirement of a neutral in the switch box. At the switch location, a new
double-gang box is installed to allow room for a second switch to control the new light. This
arrangement will allow for controlling each light separately. The hot from the switch loop is
spliced with a pigtail to both switches. New 2-wire cable is run from the switch box to the new
light fixture location. The neutral wire from the switch loop is spliced to the new white wire. The
black wire is connected to the other terminal on the new switch and to the hot terminal on the
new light. It's common to describe household wall receptacles that are wired together using the
device terminals as wired in series. But, in fact, all household receptacles are always wired in
parallel, and never in series. In a series circuit, current must pass through a load at each device.
The load itself conducts current down the line to the subsequent loads in the circuit. A series
circuit will drop use some voltage at each load until it dwindles to an insufficient level at some
point down the line. If wall receptacle circuits operated like that, you wouldn't be able to plug an
appliance in down stream from another appliance in the same circuit because the voltage
wouldn't be sufficient to run it. And if the appliance in the first receptacle shorted out or failed in
some other way, it would interrupt the current to the other outlets in the circuit. Household
circuits don't operate like that, you have a consistent average of volt at each receptacle, no
matter how many loads you have on the circuit. By contrast, switches and circuit breakers are
wired in series. Voltage passes through these devices in order to continue down the line. If an
interruption occurs in a switch, there will be no electricity beyond that point. How to Read These
Diagrams This page contains wiring diagrams for adding a new light fixture to an existing
circuit. Wiring a New Switch and Light from an Outlet In this diagram power is taken from an
existing wall outlet for a new switch and light fixture. Wiring a Switch and Light in a Double
Outlet Box This diagram is similar to the one above, but both the receptacle and the new switch
are in the same box at the end of a household circuit. Wiring a New Light and Switch Loop from
an Outlet This drawing shows the wiring for adding a new light and switch with the fixture
coming first in the circuit. Wiring a New Light from a Switched Outlet The wiring in this diagram

is for adding a new light fixture to a switched outlet, i. Wiring to Add New Lights from an
Existing Fixture In this diagram, two new light fixtures are added to one that already exists.
Wiring a New Light from an Existing Switch This wiring illustrates how to add a new light fixture
from an existing switch instead of from the light fixture. Wiring Diagram for a New Switch and
Light In this diagram, a new switch and light are added to an already existing light switch. Email
Print. Home Page. Series or Parallel It's common to describe household wall receptacles that
are wired together using the device terminals as wired in series. Calculating Circuit Load.
Splicing Wires With a Pigtail. Why did my light switch stop working? I have a 3 way light switch
that is not working. This electrical question came from: Mike, a Homeowner from Meridian,
Idaho. See more about Home Wiring for Idaho. Application: Wiring Light Switches. Skill Level:
Intermediate to Advanced, Best installed by a licensed electrical contractor. Estimated Time:
Depends on personal level experience, ability to work with tools and the access to the switch
box for wiring for the switches. Notice: Modifying existing wiring or installing additional
electrical wiring should be done according to local and national electrical codes with a permit
and be inspected. When wiring more than one light switch in the same switch box the power
source s will need to be identified and the circuit wiring must be understood in order to make
the correct wiring connections for all of the light switches within the same switch box. The
following guide will help you identify the circuit wiring. Using Electrical Testers. When working
on home electrical wiring using voltage testers can play an important part in electrical safety.
Electrical testers enable you to identify electrical circuits and help prevent the possibility of
accidental electrical shock. Types of Electrical Testers. There were two black wires and one
green wire connected to the old switch. I connected the ground wire to the new switch and the
two black wires to the side connecters but the light will not come on. Hi Joe, Here are some
possibilities why a light fixture is not working after a replacement switch has been installed: No
circuit power to the switch â€” Make sure the circuit is on. A faulty light switch â€” The switch
should be tested.. The wrong replacement switch has been installed â€” Make sure the
replacement switch is correct. The switch is not wired correctly â€” Be sure the wiring
configuration is as it was before replacing the switch. The light bulb s are bad and need to be
replaced. I hope this helps. Name required. Email will not be published required. Get a Quick
Reply! Ask an Electrical Question. July 26, at am. Dave Rongey says:. July 26, at pm. Click here
to cancel reply. Estimated Time: Depends on personal level experience, ability to work with
tools, work with electrical wiring, and the available access to the project area. Important:
Modifying existing electrical circuits or installing additional electrical wiring should be done
according to local and National Electrical Codes, with a permit and be inspected. First time
visiting? Meet Dave The Electrician and see the Overview. Click here to see Electrical Wiring
Projects. How to Locate and Repair Electrical Circuit Problems: Electrical tips for fixing an
electrical circuit problem when lights and plugs do not work. How do I connect the wiring for a
cooktop or stovetop? Let Your Light Shine! Photos including an actual set of house plans used
to wire a new home. How to upgrade home wiring for older homes and make them safer. Wiring
a Light Switch Example : A single switch turns on a light fixture from one wall switch. Important
: All switches are not wired the same way. There are a few different ways to wire a light Switch.
See : Wiring Diagrams for Switches will show you how to wire a light switch. Wire 3Way
Switches Example : Two three way switches will turn on one or more light fixtures from two
locations, such as a hall way or stairway. Important : Each pair of three way switches are wired
differently, and there are different types of three way switches. The methods of wiring three way
switches can be challenging. Important : The method of wiring 4way switches with two 3way
switches only requires a small modification to the switch circuit wiring. See : Wiring Diagrams
for 4Way Switches will show the most common methods. Dimmer Switch Wiring How to wire a
dimmer switch. Help with wiring for dimmer switches. Take the mystery out of wiring a Single or
3-way dimmer switch. Residential Electric Wiring Diagrams Wiring diagrams help you
understand how electrical devices are wired in your home. See how light switches and
receptacle wall outlets are wired. Where to connect the blue wire for a ceiling fan. Ceiling Fan
Wiring connections. Installing an outdoor ceiling fan. Options for ceiling fan remote controls.
Wiring ceiling fan remote control modules. Installing Recessed Lighting. Installing Under
Cabinet Lighting. Options for lighted bathroom exhaust fans. Wiring switches for bathroom
exhaust fans and lights. Wiring a Baseboard Heater Installing a Baseboard Heater Circuit:
Wiring a baseboard heater thermostat and electric panel circuit then wiring connections for the
installed baseboard wall heater. Instructions for converting baseboard heating radiant heating.
Although many home heating and air conditioning systems have a standard type thermostat
cable with color coded wires, the wires should be identified to make sure of the exact purpose
for each wire. Phone jack wiring with photos and instructions. Steps to correctly wiring a
telephone jack. Attic exhaust fans are a green energy efficient solution. Proper attic venting

reduces the load on your air conditioning system. Discover SIP Homes which are energy
efficient homes. See how different a SIP Home will be when installing electrical wiring. Installing
a Home Generator The process to size, select, and connect a home generator. Transfer switches
for a safe home generator connection. Accurately estimate the size of a generator based on
electrical devices to be used. Residential Electrical Panel Load Calculator The Electrical Load
Calculator is a fully functional online and Interactive tool that will assist you with accurate panel
load calculations. The Residential Electrical Load Calculator is Pre-Loaded with electrical
information for you to chose for typical electrical loads in the home. How circuit breakers work
to protect your electrical wiring. Properly installed circuit breakers protect home electrical
wiring. Wiring a Clothes Dryer Electrical wiring for a dryer-power-cord. Older Volt electric power
cord with 3-wire configurations. New Volt electric power cord with 4-wire configurations.
Electric Range Installation with a typical Volt electric power cord wiring system for 3-wire and
4-wire configurations. Kitchen Electric Wall Oven Installation with a typical Volt electric circuit
with 3-wire and 4-wire configurations. How to select Electrical Wiring Boxes. Selecting the right
size electrical junction box. Junction boxes for outlets, light fixture and electrical splices.
Understanding the different electrical wire. Selecting the right size and type of electrical wire.
Electrical wire for outlets, light fixture and large electrical appliances. See the parts used to
rewire home circuits. Electric Surge Protection - Installing surge devices to help protect your
home electronic devices. Home Power Conditioning- Electric power quality issues can create a
number of problems. Learn how to prevent power quality occurrences from happening in your
home. Methods used to solve most home electrical system failures. How to Fix Electrical Wiring
Problems. Quality voltage testers that play an important part in electrical safety. Testers to
identify electrical circuits and help prevent electrical shock. GFCI circuits, outlets and
electrical-grounding. Electrical Codes for electrical-services, electrical-underground, electrical
wiring, electrical-wiring-code, lighting-code, and smoke-detectors. Videos to help educate you
about many aspects of home electrical wiring. Video introductions for several electrical topics
and electrical projects. Electrical Repairs. Electric Codes and Electrical Wiring Methods. New
and Updated. Home Electrical Wiring All home electrical wiring projects should be performed
correctly by trained and qualified individuals who understand the principles of electrical circuit
wiring and the basic fundamentals of home construction. Detailed information is provided
throughout areas of this website about the complexity of specific projects to help assist with
you to understand the scope of work involved. The following categories will provide more
specific information for each project - below is an Example: Electrical Project Skill Level:
Intermediate to Advanced - Best performed by a Licensed Electrical Contractor. Estimated Time:
Depends on the personal level experience, ability to work with tools, install electrical circuit
wiring, and the available access to the project area. Electrical Safety: Identify the electrical
circuits found in the project area, turn them OFF and Tag them with a Note before working with
the electrical wiring. Home Electrical Parts and Materials: Electrical parts and materials should
be approved for the specific project and compliant with local and national electrical codes.
Electrical Codes and Inspections: Installing additional home electrical wiring should be done
according to local and national electrical codes with a permit and be inspected. Recent
Testimonials I think your site offers the the clearest and best electrical information for
homeowners I have ever seen on the net. You have given me confidence to do my own projects
which I never had before. Paul, from Foxboro, Massachusetts I wish I found this site earlier, it is
by far the best electrical related resource I have found on the web. George, from Scranton,
Pennsylvania I love this site for an office worker that does not know anything about electric
wiring. Collin, from Grand Rapids, Michigan Thank you for answering my question. I was able to
get this done. This site is perfect. I am glad I found it. Please keep it going. Top of page
Residential Electrical Wiring. Quick Links. Table of Contents. Assure the engine and prop area
is clear of people and objects before starting engine or operating boat. Do not allow anyone
near a propeller, even when the engine is off. Blades can be sharp and the propeller can
continue to turn even after the engine is off. Model Number Start Shaft Steer Italic subheading
above Service Chart indicates pertaining models. Bold letter indicates liquid product to be
applied to a surface Pay attention to torque specifications. Some units appear as in. Do not
disas- Title in italics indicates a procedure semble. Specifications used are used to interpret
electrical troubleshooting results based on the latest product information available or to assign
values in drawings. X Models: Page Standard Torque Specifications locknut or patch screw if its
locking feature becomes weak. Defi- nite resistance to turning must be felt when reusing a
locking fastener. Plan the installation of all remote controls carefully. Read the outboard's
Operator's Guide and the remote control's installa- tion instructions prior to installation. Finish
this connection with a hex nut. Fuel systems must meet minimum specifications Primer Bulbs
to insure the proper delivery of fuel to the out- board. These clamps provide corrosion

resistance, mini- mize the potential for abrasion of rigging compo- nents, and provide solid,
permanent connections. The selection and installation of an Oetiker clamp is essential in the
proper sealing of hose connec- tions. The throttle cable casing guide will retract com- pletely
and the shift cable casing guide will go to the midpoint of its travel. Doing so can wear, bind,
and damage components, causing loss of Maximum Capacity control. Page Transom Measuring
And Drilling The following table lists standard ABYC centerline length mounting bolts or
replacement compo- spacing between outboards in dual installations: nents. Position the drill
All models use the standard ABYC 4-Bolt mount- fixture based on measurements aligning it to
the ing pattern. Mounting Height Apply sealant around the mounting bolt holes on Boat
performance depends on outboard mounting the outer surface of the transom. Install the
mounting bolts through the transom Generally, the anti-ventilation plate of the gear- from the
inside of the boat. Twist and remove all spark plug leads. Cable, Hose, and Wire Routing
Remove cable retainer from anchor block. Provide sufficient slack at outboard end to permit
steering and tilting of outboard without binding cables. Place the wiring harness through notch
in lower motor cover and route to the recess in the fly- wheel cover. The fuel primer bulb must
be acces- Vent Line Clamp sible. Page Before Start-Up Remove filler cap and check fluid level.
Lubricant must Biodegradable TNT Fluid to bring fluid level be even with the bottom of the
threaded hole. Page Propellers Water testing with various propeller designs and each situation.
Install the spacer, engaging the propeller shaft splines. If the outboard does not clear all boat
parts when tilted fully or turned side to side, safety related parts could be damaged in If the
needle does not show center position, tilt the outboard up and Tilt the outboard and engage the
tilt support. The trim tab is adjustable to compensate for this steering torque. Each applica- and
adjusted to align the outboards for correct tion must be thoroughly tested until the ideal water
flow to the gearcases and propellers. The following chart provides guidelines for outboard
inspection and maintenance to be performed by an authorized Dealer. Sacrificial Anodes
Galvanic corrosion occurs in fresh or salt water. Salt, brackish, and polluted water can
accelerate corrosion. Check the condition of cooling system compo- nents regularly. Clean
Steering System or replace as needed. Failure to regrease as recommended could result in
steering system corrosion. Corrosion can affect steering effort, mak- ing operator control
difficult. Lubricate the swivel bracket with Triple-Guard Remove clips and washers from throttle
and shift grease. Carefully, remove throttle and shift cable casing guides from pins. Lubricant
that is propeller shaft. Frequent inspection can minimize black in color with a burnt odor
indicates worn, potential gearcase damage. Check battery connections frequently. Periodically
remove battery to clean and service connections. Install all spark plugs and tighten them to a
torque of 15 ft. Spark plugs should be removed and examined periodically. Replace worn, fouled
or damaged If the mark is in unshaded area do not tighten any- spark plugs. If there is debris in
the fuel make certain it has been reinstalled with factory filter, it must be replaced. Page
Submerged Engines If outboard cannot be started or serviced immediately, it should be
resubmerged in Reinstall all removed or disconnected parts. It controls numer- must be clean
and tight. Improper electrical con- ous outboard systems including alternator output nections
can damage the EMM. Use the Evinrude Diagnostics Software program to trou- bleshoot the
sensors. The outboard should indicate an RPM Fuel and ignition timings are altered to codes.
Air Temperature Sensor AT Fuel Injector 2. Battery 12 volt 8. Oil Pressure Switch component of
11 The EMM activates S. Speed Adjusting Conditions that initiate shutdown Failsafe Electronics
and the dash-mounted Sys- temCheck gauge and horn to alert the operator of Code 29
Excessive EMM temperature abnormal operating conditions and to prevent Dynamic
information updates Refers to information viewed when the outboard is quickly and allows the
viewer to monitor voltage NOT running. Static Tests perform diagnostic testing of specified
components. Hard Ignition Test faults become stored faults only if the outboard is Use the
diagnostic software to test each ignition Monitor the voltage at pin 2 running. Voltage should
drop while the static test is active. Page Oil Control Programming to run a reduced oiling rate.
Tiller conver- sion kit installation requires programming of the EMM. Page Fuel Control
Adjustment The purpose of this feature is to help troubleshoot cylinder combustion. The
Evinrude Diagnostics Software program allows temporary adjustments to the fuel flow
characteristics of the injectors. Page Software Replacement Software replacement requires oil
tank, and related wiring. Gauges are available in two sizes: a 2-in. The microprocessor connects
to the SystemCheck goes into a service mode if the key EMM and the oil level sending unit of
the oil tank. Disas- semble and clean all corroded connections. Replace damaged wiring,
connectors, or termi- nals. Repair any shorted electrical circuits. Refer to wiring diagrams and
reference charts to identify specific wiring details. Page Diagnostic Procedures Make sure the
outboard can be turned over easily. There should not be any mechanical binding. Refer to
Diagnostic Soft- ware Program on p. Page Symptoms Make sure battery Diagnostics Software

program to observe circuit cables are not reversed. The strobe should indi- to access the
engine Monitor screen. This screen cate one flash per revolution. Intermittent output Identify
The start circuit provides the required current to all wiring and circuits prior to performing any
volt- the starter motor and associated electrical circuits. An RPM display higher Calibrate
ohmmeter to low ohms scale. Make sure the vapor separator receives the proper fuel supply
from the The powerhead mounted neutral switch provides fuel lift pump. The resistance will
increase until it goes 12 V Charging Circuit to nearly infinity. Use the variable load tester to draw
battery terminals. The EMM receives information from the temperature sensor on the cylinder
head. Weak flywheel magnets can also cause low readings on ignition test equipment such as
the peak-reading voltmeter, which might cause unnecessary replacement of ignition components. Install the outer edge of flywheel key parallel with socket. Discard flywheel nut. DRC 1.
Flywheel key Thoroughly clean the crankshaft and flywheel tapers with Cleaning Solvent Mark
the flywheel directly across from the pointer. This reference to the position of the number 1 piston is used to synchronize the electronic timing controlled by the EMM with the mechanical posi
Install all spark plugs and Inspection tighten them to a torque of 15 ft. Spark plugs should be
removed and examined If the mark is in unshaded area do not tighten any- periodically. The
cleaning agent could drain into the starter motor, washing dirt from the drive into the starter
bearings and commutator. Do not lose the brush springs. If commutator surface is unevenly
worn or pitted, turn it on a lathe. Remove any trace of oil or metal dust from commutator. Locate
the cause of binding and correct it before completing the assembly. Spacer must be threaded
portion, and install the two thru-bolts. Torque bolts to in. Incorrect grease application can cause
electrical or warning system problems. Terminal latch receptacle 2. Terminal latch plug To
disconnect the connector, press the latch and pull the connectors apart. Pull connectors apart.
Timer Series connector. Disconnect Lift latch s. Page Components Vacuum from the fuel lift
pump pulls fuel from the fuel tank. Once fuel reaches the pump, internal pump pressure forces
the fuel from the pump The Evinrude E-TEC direct injection system con- through the fuel filter
and into the vapor separator. The fuel vapor vent regulates fuel vapor pressure in the fuel
system. Vapor Separator Assembly 1. Circulation pump 1. Vent Fuel Reservoir The vapor
separator accumulates fuel in an inter- nal fuel reservoir and supplies fuel to the electric Fuel
returning from the injectors enters the fuel Fuel Supply Manifold chamber of the vapor
separator through a pres- The fuel supply manifold supplies pressurized fuel Listen carefully for
fuel pump and injector activation. These tests are Carefully relieve fuel system pressure
operating components on battery voltage 12 V. Relieve fuel system pressure. Replace lift pump
if pump fails to hold pres- Confirm fuel supply to the fuel lift pump. Temporarily install a vacuum
gauge, T-fitting, and 8 in. Removal Disconnect the battery cables at the battery. Remove filter
carefully to prevent spilling contents. Inspect contents for any presence of water. If water is
present, identify the source and correct the problem. Remove clamps and fuel return manifold
and fuel supply hose from bottom of vapor separator. Apply Nut Lock to screws and install
screws into crankcase. Page Fuel injector s must be installed gage fuel manifold fittings. Use
the Evinrude Diagnostics Software program to con- firm that the EMM programming matches
injector positioning by cylinder location. The injector infor- mation screen of the diagnostic
program displays injector serial numbers. Hold Reinstall injector into mount housing. Press on
mounting cup securely. Work slide hammer to injector face until injector seats in mount
housing. Page Install lower engine covers and air silencer. Use the diagnostic program to
confirm that all injectors are positioned properly. Disconnect throttle linkage. Remove throttle
body screws and throttle body assembly. Refer to Relieving Fuel System Pressure on p.
Remove fuel manifold retainer screws and remove retainer from fuel injector. Straight-edge Use
caution to prevent damaging reed valve Inspect the leaf plate assemblies for damage or
assemblies. Position gasket on throttle body. Install throttle Apply Nut Lock to threads. Position
reed valve on body on reed plate and install screws. Final torque is 25 to 35 in. Lubrication for
each cylinder is injected through these fittings. Additionally, one oil distribution hose is routed
to a check valve that is connected to the incoming fuel supply hose. Running the outboard in
XD bled for servicing. Once oil movement is confirmed, use the tank assembly for faulty pump.
Page Remove oil distribution hose from fitting or oil dis- tribution manifold. Force fluid through
hose and fitting. Use the Oil Injector static test of the Evinrude Diagnostics Software program to
activate oil injec- tion pump. Oil is injected into the incoming fuel supply before the fuel lift
pump. Page Oil Tank Assembly Remove oil tank retaining screws and nut. Tie strap Run
outboard and check for leaks. Use the Evinrude Diagnostics Software program to acti- 1. Check
oil system operation and routing of oil system hoses. Check for proper operation. The cooling
system is dependent on water pump pressure and controlled by thermostat and pressure relief
valve operation. Cooling of the EMM minimizes the temper- atures of internal components. The
thermostat is located in the top of the cylinder head. Cylinder head seal Inspection Inspect all

components for cracks, heat damage, or signs of corrosion. Replace damaged compo- nents.
Clean all debris from pressure relief valve The pressure relief valve assembly should be sercomponents. Disconnect crankshaft position sensor CPS con- nector. Remove all spark plugs.
Advance throttle linkage to WOT. Then, remove port and starboard covers. Before starting any
fuel system service, carefully relieve fuel system pressure. Refer to Relieving Fuel System
Pressure. To prevent accidental starting while ser- vicing, disconnect the battery cables at the
battery. The shift rod lever will slide off the shaft. General Remove the electric starter and
solenoid. Refer to Starter Removal on p. Remove the oil tank and oil injection hoses. Refer to Oil
Tank Assembly on p. Remove the throttle body and reed plate assem- blies. Remove pressure
valve assembly. It may be necessary to tap on crankshaft with a rawhide or Use a permanent
marker to identify each connect- rubber mallet to loosen. Push the Reattach each rod cap to its
rod wrist pin through to free the piston from the con- as soon as the piston is removed. Each
cap is necting rod. To remove the housing seal, use a punch as shown. Discard seal. Upper oil
seal 2. Upper main bearing 1. Punch Remove the lower bearing seal housing. Inspect housing
and replace if necessary. Remove O-ring from crankshaft sleeve and inspect it. Use external
retaining ring pliers to remove the lower bearing retaining ring. Remove any carbon
accumulation from exhaust port areas. The lower main bearing journal 0. Use a feeler gauge to
measure the ring end gap. Inspect center main bearings and split sleeves for excess wear,
nicks, or scratches. Replace if nec- essary. Upper main bearing outboard lubricant and place
the O-ring on the Pack lip of upper oil seal with Extreme Pressure housing. Push the wrist in
each wrist pin hole. Gap of retaining ring faces pin part way through the top wrist pin hole.
Gasket Sealing Compound 2. Slowly pull connecting rod matches dot on rod and that both dots
face fly- up to crankshaft and install bearing halves. Contact area of jaw 2. Joint must be
smooth with no step. Test the Gel-Seal II or replace it if the age of the tube cannot be
determined. Apply Gasket Sealing Compound to both sides of a new water cover gasket.
Position gasket and cover on cylinder block. Apply Nut Lock to screws and double ended stud
and hand start in cover. Torque screw 60 to 84 in. Lubricate with Tri- ple-Guard grease. Insert
spring into cavity of throttle return lever. Do not disas- semble. Removal Remove mount retainer
screw. Install muffler to 9. Start the screw above the exhaust relief grommet first. Tighten just
enough to hold the grommet in place. Start this screw first simplified if the following steps are
performed in 2. Refer to Spark Plug Indexing on p. Refer to Powerhead Break-In on p. Replace
locknut if definite resistance is not felt. Torque starboard tilt tube nut to 50 to 54 ft. Remove and
discard four lower mount screws. Discard water tube grommet. Water tube grommet Remove
the three upper screws and three lower Remove the seal from the bottom flange of the screws
securing the inner exhaust housing to the inner exhaust housing. WARNING Assembly Wear
safety glasses to avoid personal Position a new gasket between the exhaust injury, and set
compressed air to less than megaphone and adapter housing. Install a new seal. Apply
Triple-Guard grease to outer surface of seal. Apply Nut Lock to pin into the adapter housing.
Before servicing the stern bracket: Install four new lower mount screws. It Remove the anode.
Anode Remove the swivel bracket. Inspect and, if neces- sary, replace the tilt tube bushings. Tilt
limit switch 1. Trim rod roller 2. Retainer Remove the tilt support and bushing from the
Disconnect the trail lock spring and remove it from swivel bracket and inspect the detent roller
and the swivel bracket. Torque to to in. Before proceeding, make sure all components have
been thoroughly cleaned. Replace any seals that have been removed. Inspect all thrust washers
and bushings for evi- dence of deterioration. Torque screws to 40 to 50 in. Apply Locquic Install
the lower mount bracket and a new locking Primer and Nut Lock to the splines of the steering
nut with its unstaked side facing the mount shaft and lower mount bracket. Drain lubricant
before testing. Water can make the lubricant milky in appear- ance. However, normal aeration
can also cause STEP 1 the same appearance. During service, the outboard may drop
unexpectedly. For adjustment, refer to Trim Tab Adjustment on p. Disassembly Rotate the
driveshaft counterclockwise to unlock the impeller cam. Remove the four impeller hous- ing
screws. COA 1. Trim tab screw 2. Index mark Position the shift rod in the connector. Apply a
drop of Adhesive in the seal ring groove at each of the four ribs. Be sure impeller cam does not
fall out of position. CO 1. Once correct height is achieved, rotate rod one half turn or less to face
Check the shift rod height from the shift rod hole to offset forward. Remove the thrust washer,
Housing Removal thrust bearing, and reverse gear from gearcase. Remove the two screws,
washers, and retainers holding the propeller shaft bearing housing. The driveshaft to pinion
taper is a locking taper. Install the tools as shown by clamping them around the driveshaft. To
separate the upper driveshaft if needed from the lower driveshaft, remove the roll pin. Replace
the damaged component. DR 1. This will move the detent lever downward to clear the inside of
the Thoroughly clean gearcase housing to remove all gearcase when the shaft assembly is
pulled out. If either are worn or damaged, replace the complete assembly. Replace anode if it is

reduced to two-thirds of original size. Replace any damaged components. Lightly coat the
detent ball and spring with Needle Bearing grease. Lightly apply Gasket Sealing Compound to a
new O-ring. Install the O-ring in top groove of the bear- Apply Needle Bearing grease to the
needle bear- ing housing. Apply Gasket Sealing Com- Bearing Installation pound to metal
casings of the seals before install- ing. Oil, then install new bearings in bearing housing. Pinion
gear backlash is achieved by using shims Insert the assembled driveshaft into the tool base
between the driveshaft bearing housing and the Measure between each pair of screw holes.
Replace the bearing housing and repeat check if variance exceeds 0. Water Intake Screens
Install water intake screens. Torque screws to 60 Check the squareness of the pinion to the
drive- to 84 in. Thread the shift rod into the shifter detent about four turns. Lubricate a new shift
rod cover O-ring with Triple- Guard grease. Install the O-ring into the shift rod cover. Use a shop
towel free of grease before proceeding. Holding socket Retainer Tab Notch a 2. Pinion holder 3.
Confirm that torque on the wedge screw is 15 to Install wedge, screw, and washer. Apply Ultra
20 in. This bracket The system consists of: protects the hydraulic system from damage. Page
Routine Inspections Tilt the outboard and engage the tilt support. There may be pressure
behind the valveâ€”wear safety Disassembly glasses. Thoroughly clean the unit before
disassembling. Scrub all outside surfaces with a stiff brush and hot, soapy water to prevent
surface dirt from con- taminating internal parts. Oil and install the manual release valve. Refer to
Tilt Limit Switch Adjustment on p. Page Sâ€” Please read this section carefully and share it with
all shop technicians. Always follow common shop safety practices. When control lever is in
What is most important? What is most important? What could happen? Outboard may Outboard
may S E on transom T T on transom Boat may turn and be hard Use only or smaller When
rigging or fixing any boat, if transom looks weak, tell the owner. Mount on flat surface only. If
transom is Use shims to make surface flat. What can happen? Without shock protection, a blow
like this could cause serious damage to the outboard and injury to boat occupants from the
outboard or its parts entering the boat. If lanyard is cut or frayed.. If engine does NOT stop when
lanyard is pulled, an operator thrown from the boat could be hit as boat circles area. Or, boat
may not turn but leave area as a runaway. No doubt about itâ€”proper safety takes time! But
what about you? Handling high voltage parts like spark plugs and coils can shock Running too
fast can happen when: 1 Using a flushing device Turn on water before starting outboard. Keep
engine speed below RPM. With no load, outboard will run too fast very easily. If solution gets
into eyes, wash and contact a doctor immediately. Wash with lots of water. Gasoline vapor and
air mixtures explode easily and violently when 1 Part Gasoline mixed as shown Fumes If the air
around you is calm, the pilot light in the heater could ignite Gasoline fumes are heavy and will
sink Page Safety Awareness Test
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6 Have you received training related to common shop safety practices to protect your- self and
others around you? Check for voltage Battery cables and connections drop in starter circuit.
Check Stop circuit grounded the safety lanyard is installed and stop circuit is not grounded. In
gearâ€”Tiller models Make sure outboard is in neutral No Fuel Check for fuel in fuel tank Check
fuel filter, sample fuel from fuel return Intake water screens 2. Water pump 3. Water tube 4.
Adaptor housing 5. Cylinder block 6. Pressure valve 7. Thermostat 8. Water supply to EMM 9.
Water supply, EMM to vapor separator Becomes stored fault when outboard starts. Page Check
exhaust valve control module circuit for continuity. Refer exhaust valve relay test. This manual
is also suitable for: E-tec 90 hp E-tec e75dplsum E-tec e90dplsum E-tec e90dpxsum E-tec
e90dslsum. Print page 1 Print document pages. Cancel Delete. Sign In OR. Don't have an
account? Sign up! Restore password. Upload from disk. Upload from URL.

