Bussmann fuse relay panel

While I just received this in the mail and I haven't imstalled it yet, the relay panel is extremely
well built. All of the wiring and connection are high quality and clean. This seems like a solid
product. Hopelfully is performs as good as it looks. I definitely reccomend this to anyone in the
market for an SPOD set up. Verified purchase: Yes Condition: Pre-owned. I am very happy I
purchased this. It's a professional, safe way to add accessories to my 4Runner. The local stereo
shop I had do the installation was impressed with the quality of wiring and they had no
problems putting it in. Nice product and well built. Must have if you are running heavy amperage
items - love the built in relays to handle the power. Well put together and will make installing
accessories on my Pioneer a breeze! Very well put together and simple instructions on the use.
A must if you have something that is exposed to the elements. Definite quality on its assembly. I
will be buying this item also for use on my boat. Skip to main content. More items related to this
product. Almost gone. Save on General Purpose Relays Trending price is based on prices over
last 90 days. You may also like. Cooper Bussmann Electrical Fuses. Ratings and Reviews. Most
relevant reviews See all 11 reviews. Great relay set up! A great way to add accessories I am very
happy I purchased this. Nice quality, and watertight Nice product and well built. Great Product
Well put together and will make installing accessories on my Pioneer a breeze! Excellent Work
Very well put together and simple instructions on the use. Discussion in ' Technical Chat '
started by tacozord , Nov 4, Log in or Sign up. Tacoma World. Welcome to Tacoma World! You
are currently viewing as a guest! To get full-access, you need to register for a FREE account.
Post Reply. After reading this tutorial, you will have the knowledge and skills to build one of the
above fuse blocks that you can then install in your vehicle. This will end up being the
foundation that you can then add accessories to such as lights, compressors, radios, and more.
I take no responsibility for damage, accidents, or injuries resulting from the fabrication or
installation of any electrical modifications to your vehicle. You do so at your own risk. This
serves as a central connection point for various accessories in your vehicle. The device
consists of fuses and relays to accommodate switched and non-switched accessories. What
this means is that the device allows you to insert terminals into the rear side with mini fuses
and relays inserted into the front. Additionally, there are several models with various
configurations of internal electrical bussing. Out of the available models, there are really only
two that I feel are the most versatile. Why would I want one? The primary reason to make one of
these enclosures is if you want to add accessories to your vehicle, such as lights, compressors,
radios, water pumps, etc. Of course, all of this is possible without using an enclosure such as
the RTMR. However, as you continue to add accessories to your vehicle, the organization of the
wiring can quickly get out of hand. Take a look at the following image. This is a vehicle with
poor electrical organization. The RTMR will clean this up nicely. Photo by Shmellmopwho. He
has since cleaned his wiring up with an auxilliary fuse block and circuit breaker. And finally,
another safety feature of the RTMR is the use of relays. Why build it myself? With the RTMR in
place, your foundation will be setup. Adding a new accessory is practically plug-and-play.
Anyone who puts in the time can build one. If you like working with your hands and solving
problems, you can do this. If you want to be self-sufficient, you can do this. Building one of
these fuse blocks is not difficult. It just takes a bit of time and patience. Several vendors are
selling this enclosure pre-built or selling something similar. Last edited: Nov 9, Part 1 was
simply an introduction, but in this part I will get into the specifics of the parts needed to build
this enclosure. There is a lot to cover with many specific details. Some of these are self
explanatory, yet others might be a bit foreign to you. What is it? Where can you get it? What
differences are there between model numbers? By looking at the datasheet for the box, you
might quickly be overwhelmed with all the options. My hope is that I can simplify it for you. In
this example, the specification is Insert English. You will find that this is the most common
option in the USA. In fact, finding the metric option is quite difficult. Additionally, it defines if
there is any internal bussing. So this means that this configuration is setup for 5 micro relays
and 10 fuses or circuit breakers. One is for the fuses, and the other is for the relays. In our
example, the specification is Nuts Shipped Assembled , which means nuts are included on the
bus studs, attached, and without stud caps. In order to make it waterproof, you definitely want a
cover. Cover , which means a tall cover is included to allow for circuit breakers. With the part
numbering system in mind, study the Base Options in the following image from the datasheet in
more detail. Having an internal bus for the fuses is very advantageous, because this allows a
single power source to be connected to the RTMR that supplies power to each fuse.
Additionally, I want to be able to use relays in addition to fuses, so that eliminates XX-X from
our three choices. Bus stud nuts are included and attached. A tall cover is included to account
for circuit breakers. There will be differences in how things are wired between these two
versions, but this tutorial focuses on There are two types of terminals offered in the Metri-Pack
Series, tanged and tangless. The RTMR specifically uses tangless sealed female terminals.

These connectors, however, use tanged sealed female and male terminals. These would be
used in the Metri-Pack connectors for your accessories. Out of list, the Tan and Purple are not
readily available so are not typically used. They have many of the same features, including high
temperature ratings, great flexibility and cross-linked polyethylene insulation. The main
difference between them is insulation wall thickness. SXL wire is frequently found in engine
compartments, trucks, tractors, boats, buses, and general applications where high durability
coupled with high heat resistance is a requirement. GXL wire is frequently found in engine
compartments, trucks, tractors, boats, buses, and general applications where high durability
coupled with high heat resistance is a requirement. It is found in many automotive interiors
instrument panels, interiors, etc. TXL Wire is frequently found in cars, trucks, tractors, boats,
buses, and general applications where high durability coupled with high heat resistance is a
requirement. When doing so, only red and black would be necessary. The simplest option is to
directly connect each accessory to the enclosure. However, this is restrictive and inconvenient,
especially if you need to remove the RTMR or attach additional accessories in the future. I
chose to use Metri-Pack connectors for several reasons: Same system as the Bussmann RTMR
Weatherproof 30 amps continuous maximum current rating The various sealed connectors
available start on page 84 in the Metri-Pack catalog at Delphi, but this family of connectors does
not have a mate for every connector. If you want to learn more, check out I used the two-way
Metri-Pack Series connector. This harness will be made up of six 18 gauge wires, one for each
switch and then a common ground. Therefore, I used Weather-Pack sealed connectors. For
more specific information regarding Weather-Pack connectors, visit This allows great
personalization to your project. Therefore, I purchased a switch blank to fill in the sixth position.
There are several sizes to consider depending on how many switches you want clustered
together. With this switch holder, I plan to install in the the overhead console sunglass holder. If
you have a Toyota Tacoma, then another option is a panel to mount the switches in the space
just forward of the shifter. Iggycorp makes a great panel to fit this location that accommodates
six switches, which can be purchased here. You would have to disconnect all wires and try to
remember where each one went. Therefore, other alternatives are to use switch backs or some
other sort of connector. Rear terminal housings , commonly known as switch backs, are very
popular and easy to use. Your wiring connects to the terminal housing, which then plugs into
the switch. If you need to remove the switch panel, then all you do is unplug the switch backs.
The other neat thing is that they come in a variety colors to help you organize your installation.
As versatile as switch backs are, I did not use them, because there was not enough space in the
overhead console sunglass holder to accept the increased depth needed. Parts used in this
tutorial: I did not use switchbacks but wanted to let you know that these are a great option. Last
edited: Nov 5, Let me outline them first. This will be used for cutting all of your small wiring
used in this project, AWG. Of course, these specific tools are not required. However, there are
definitely good wire strippers and poor ones. I highly recommend getting a wire stripper that not
only cuts the insulation, but also removes it at the same time. It can really speed up the process
when cutting many wires. You can always use a utility knife, but you run the risk of cutting
strands of wire. Therefore, a variety of crimpers is needed to complete this job. This tool can be
purchased from. CrazyAirborne , bts , Norton and 17 others like this. Let me begin by saying
that this tutorial is not written to teach you the basics of electricity. There are far better tutorials
and sources of information for you to learn from. And what exactly is a relay and why do you
want to use one? A relay is an electrical component that is basically a switch. Many relays use
an electromagnet to engage the switch, and are used where you would want a low powered
circuit to control a high powered circuit. This is done for safety reasons. For example, in our
application, we will have a switch in the vehicle cabin. To be safe, we want this to be low
current. When actuated, a low-powered signal energizes the electromagnet in the relay which
triggers the internal switch and allows high current to flow to the accessory. So the switch at
your fingertips is the low-powered circuit used to control the high-powered circuit of your
accessory via the relay. Automotive relays typically come in either 4-pin or 5-pin versions.
These pins, or terminals, have standard designations. I simply want a switch in my vehicle to
turn an accessory on or off. Therefore, this tutorial focuses on 4-pin relays only. Notice in the
following picture how the pins are labeled on the bottom of the relay. You can even see where
the fifth pin, 87a, would be if this was a 5-pin relay. Because the pins are in specific positions, it
makes a difference how the relay is inserted into the Bussmann RTMR. For now, let me show
you a simple wiring diagram that details how to connect a switch and accessory to a relay. From
this diagram, you can see that we have a physical switch, which will be inside our vehicle cabin.
This supplies a positive signal to pin 86 of the relay. This pin is the input terminal to the coil
inside the relay. This configuration is called "switched-power", because the switch is turning
power on and off to the relay. This is a low-current circuit, which is Contrast this with a typical

accessory such as a watt off-road light that uses over 8 amps at 12 volts. When current is sent
to the coil, it creates a magnetic field that closes the internal switch. With power connected to
pin 30 directly from the battery and with the accessory connected to pin 87, the circuit is
complete when the switch is closed. High power flows to the accessory directly through the
relay and not your switch. Now that you understand the basics of connecting an accessory to a
relay, keep this in mind as I outline the details of the Bussmann RTMR. It also has two internal
busbars. On a mixing console, you just need to learn one channel strip and you understand the
majority of the mixing board. Similarly, all you need to learn on the RTMR is two rows of
cavities, and the remaining simply repeat. For each relay, there are five insertion cavities to
accept the male terminals. Down the right side are two insertion cavities for each fuse.
Therefore, for each relay position, there are two fuses. But the physical layout does not imply
that the relay and fuses are connected together. One shape, which is the larger of the two, is
where the male terminals of the relays and fuses insert. The other is a smaller cavity that is
used in conjunction with a Terminal Removal Tool to allow you to remove the female terminals
and wiring from the backside. The following picture illustrates the differences. On the bottom of
the RTMR, the relays are oriented on the right and the fuses are on the left. Additionally, there
are two internal busbar stud mounts at the bottom. This is because one leg of each fuse is
connected to the internal busbar, and the other leg is available to connect a female terminal and
wire to. This is because one terminal inserted into the top is connected to the second internal
busbar. This might all sound confusing at the moment, but study the following picture. It should
clear things up. To complete the circuits, we would wire the device to send power out pin 85 to
the switches, which would then continue to ground. Notice that this is contrary to the relay
diagrams that I detailed earlier. Instead of switching power to the relay, we are switching
ground. However, the circuit works just the same and is simply a different way of utilizing a
relay. With this configuration, we can supply power to the second internal busbar from a spare
fuse in the Bussmann, or directly from the battery. The compromise is that power would be
available to your accessories at all times, even with the ignition off. If you need these circuits
active with your ignition, then an alternate solution is to provide power to the internal busbar
using a fuse-tap at the OEM fuse panel from a circuit that is only on when your ignition is on. I
have a problem with this setup. Basically, I do not like terminating ground at some location on
the frame or body. Therefore, to return ground from the switches back to the busbars at the
RTMR while also supplying power from the OEM fuse panel, it would require an additional wire
traveling through the firewall for a total of seven. This isn't that big of a deal until you discover
that Weather-Pack connectors are limited to six circuits. Therefore, since I've chosen to use a
six-position Weather-Pack connector, I'm limited to six wires, and I need to come up with an
alternate solution. This might seem unconventional, but if we install the relays upside-down as
shown below, then our problem would be solved. With this setup, power is supplied to your
switch inside your vehicle and connects to pin 86 when the switch is engaged. This circuit will
connect to your in-dash fuse block with a fuse tap, which protects this wire. Next, pin 85, which
needs to be connected to ground, is connected to the internal busbar. Therefore, we will use the
second internal busbar for grounding pin 85 on all relays. This is a much cleaner setup and
makes better use of the RTMR. As a side note, if you chose to use a 5-pin relay, then pin 87a
would be in the top-center position, but this is currently covered up with the overlaying sticker.
In order to insert the terminal, you simply need to cut out part of the sticker that covers the
cavity. Notice that we only use one fuse, which supplies power to pin 30 through a short length
of wire. The accessory is connected to pin 87 with a custom length of wire depending on the its
location. Your switch is connected to pin 86 and with a wire routed through your vehicles
firewall. Pin 85 is the switch ground and is connected to the second internal busbar. The two
additional middle cavities for the relay are not used. Therefore, you only need three wires per
relay connected directly to the Bussman RTMR to connect an accessory. Accessory Grounds
There is another wiring issue to consider, though, and that is with regards to your accessory
grounds. You have options here, but some are better than others. One popular technique,
although not highly recommended, is to connect the accessory ground at a nearby location,
such as the vehicle frame or body. A second option is to connect all accessory grounds directly
to the battery. A third option is to group all of the accessory grounds together. Although this
may work if the wire gauge is rated to handle the combined load, I feel it looks unprofessional
and has the potential to be unsafe. The final and preferred option, is to use busbars external to
the Bussmann RTMR to attach your grounds to. I find this safer, more reliable, and a cleaner
way to route your accessory grounds. Wire Gauge Now that you know how to connect
everything together, you just need to know what size wire to use. Simply put, you use a wire
gauge rated to handle the current of your accessory. This is because there is no single
definitive chart for our application, and because there are many factors that go into ampacity

rating. Wire length, ambient temperature, insulation type, and free air space are all contributing
factors in addition to the cross-sectional area of a wire. So with that said, this is a conservative
chart that will accommodate our needs. This is intentional. When wiring the RTMR, there are two
circuit types: accessories and relay coils. The current requirements for the relay coils are many
times less than the accessories. Furthermore, the coils are a known and constant rating, no
matter what type of accessory is installed. As stated earlier and outlined in the datasheet , the
current needed to energize the relay coil is This is more than sufficient to handle the relay coil
load. With regards to connecting accessories, there are two different approaches to wire size
selection when wiring the RTMR. One approach is to plan everything out in advance, with all of
our accessories and current demands known beforehand. This would allow us to build the
RMTR with the exact size wire we need for that specific accessory. You then build the enclosure
and connect your accessories to the specific circuit where you want your switch. Therefore, the
second approach is to build the RTMR so that each circuit can handle the maximum load that
you may need, regardless of how many high-powered accessories you plan to install. Let me
explain. This is the nature of the beast. That means only the first two switches connected to
these relays can be used for these accessories. But what if I wanted to reorganize my switches?
What if I wanted to upgrade or swap out for a higher-powered accessory? This is where the
other wiring approach comes in. This means that I can choose any switch in my vehicle at any
time. To swap accessories around, simply connect the accessory to a different circuit and
change switch rockers. The wiring and switch bodies all stay in place. This is for each internal
bus. The first internal bus is providing power to all ten fuses, and the second internal bus is
providing ground for the switches. With five switches only needing However, we cannot go over
80 amps for the first internal busbar, which supplies power to all ten fuses. This does not mean
you cannot connect accessories that total more than 80 amps when combined. It just means
that you cannot use them all at the same time when their combined total will go over 80 amps.
There is a clear distinction here. This might sound confusing, but you just have to do a bit of
math and thinking beforehand. This is what will make installing or swapping accessories very
easy. The accessory wiring would be a direct connection to the RTMR, so modifications would
require the enclosure to be removed from the vehicle. Whereas Weather-Pack connectors are
rated at 20 amps, Metri-Pack Series connectors are rated at 30 amps. Therefore, they are a
perfect match when using 10 gauge wire. Both of these will be 10 gauge wire. This connector is
your direct attachment point for an accessory. Instead, you use the appropriate sized wire to
connect your accessory to the Metri-Pack connector based on the need of that accessory. Then
install a fuse in the RTMR for this circuit to match the wire size. Use the same chart I listed
earlier when selecting fuse size. The rule is that a fuse protects the wire. In this example, it
needs to protect the smallest gauge wire in the circuit, which is 14 gauge. You will make this
choice based on your needs. On a side note, I want to point out that fuse selection is important
for not only the wire rating, but also the connector rating. I mentioned earlier my decision to use
Metri-Pack connectors instead of Weather-Pack. If you were to use Weather-Pack connectors,
then the highest rated fuse you could use is 20 amps, even if you used 10 gauge wire all the way
out to your accessory. The connector has the lowest rating, so it trumps all other wiring.
Anyway, the flexibility of this design lies in the combined use of Metri-Pack connectors and 10
gauge wire for all direct accessory connections to the RTMR. It allows you to use any circuit for
any accessory at any time. From this point, you can save a little money when installing wiring
from the RTMR out to your accessory by using the correctly rated wire for that specific
accessory. One last note before concluding. Anyway, the reason I used a connector for the
switch wiring is for easy installation and any future troubleshooting. You know which relay
terminals the cavities align to. The relays will be installed in an upside-down position. This
allows you to use the secondary internal busbar as a ground point for pin 85 of the relays. This
will allow future flexibility with swapping or upgrading accessories to different circuits. This will
allow for maximum current rating on all circuits and maintain a flexible design. Fuse selection is
made based on protecting the wire. The fuse needs to be chosen to protect the smallest gauge
wire for each circuit. Last edited: Nov 18, There are several steps involved in putting this
enclosure together. Mounting RTMR and ground busbars to bracket Insert cavity plugs into
unused cavities Making the switch harness Making jumper cables Making accessory cables
Installing fuses and relays And as a reminder, I take no responsibility for damage, accidents, or
injuries resulting from the fabrication or installation of any electrical modifications to your
vehicle. This is simply done by screwing it into place. The RTMR is inserted from the bottom of
the bracket with four screws affixing it in place. Next, we want to mount the two ground
busbars. One busbar will be used as the ground bus for the five accessories connected through
the relays while the other will be used as the ground bus for the five accessories connected
solely through the fuses. Each bus within the RTMR is rated at 80 amps. Additionally, it has five

screw terminals along with two studs. This is a perfect number of attachments for the accessory
grounds as well as the primary ground wire to the battery. To mount the busbars, I aligned them
up on either side of the RTMR, marked the hole locations, drilled holes, and attached with
screws and nuts. As you can see in the picture, I mounted the busbars with the hardware
backwards. Typically, the screw head would be on the side of the busbar with the nut on the
backside of the mounting surface. However, to maintain a clean look with only screw heads
showing on the top surface of the bracket, I installed the nut into the recessed hole in the
busbar instead of the screw. With this particular screw and nut size, the nut wedges into place
and prevents it from spinning while tightening. If you use a different screw and nut size or want
more reinforcement, you could always add a bit of epoxy on the nuts. As a result, all of the
cavities associated with pin 87A on a 5-pin relay need to be sealed with cavity plugs. When
looking at the RTMR from the back, this is the entire middle row of cavities on the right side.
Simply insert a Metri-Pack green cavity plug into each of these holes. The second part has the
mating connector and is the longer harness that travels through the firewall to your switches.
We need to make this now, because these wires will be inserted into the RTMR before any
subsequent wiring, which are installed over the top. They are also 18 AWG wire and can be a bit
temperamental when installing. So it just happens to be easier to insert them without any other
wires in the way. The switch harness is composed of six wires. Five circuits are the positive
signals from the switches and the sixth is a ground wire for the switch independent LEDs. I
prefer using a connector so that I can easily remove the entire bracket and RTMR in the future
for any reason. Therefore, a Weather-Pack six-way connector is a perfect solution. With multiple
circuits, it makes sense to vary the color of each wire. This helps me to troubleshoot in the
future. Set the black wire aside and slip on green cable seals to the colored wires. These need
to be installed first, because doing so after stripping can be a bit difficult without bending the
exposed wire. If you choose to solder your terminals, do so now. These will only insert in one
direction. I maintained alphabetical ordering of color corresponding to relays one through five.
Use a heat gun to seal. Attach black wire to stud on RTMR for the 2nd internal ground bus.
Place the wire as follows. Gather all of the wires towards the top end of the Bussmann RTMR so
that they lay flat and grouped together. Slip on braided sleeving and one piece of heat shrink
tubing. Use heat gun to shrink and hold in place. Slip on second piece of heat shrink tubing,
and slide down the harness a bit. We want to install the Weather-Pack connector first and then
slide the tubing into place afterwards. Insert each terminal into Weather-Pack female connector
while maintaining correct order of wire colors: black, blue, green, orange, white, yellow. The
Weather-Pack connector has labels A-F for each circuit. Flip down Terminal Position Assurance
latch. This assures that the positioning of the terminals remains within tolerance and will allow
the mating connector to align without any problems. Then slide the heat shrink up into place,
and use a heat gun to shrink. I used the same colors as before: blue, green, orange, white, and
yellow. Insert each terminal into Weather-Pack male connector while maintaining correct order
of wire colors: black, blue, green, orange, white, yellow. Set two aside and slide one piece over
all wires up to the connector. Slide into place up near connector while positioning the braided
sleeving roughly in the middle of the tubing. Use heat gun to shrink in place. Use a heat gun to
shrink in place. Bundle the three separate wiring harnesses together so that the loose ends are
aligned. This will position the wires as shown below. Grabbing all nine wires with the ends
aligned, slide the braided sleeving over the group, continue until it meets the three shorter
sections of braided sleeving. Slide down the wiring harness and position over the the point in
the middle where the various sections of braided sleeving meet. Slide over the loose end of all
nine wires and position so that the braided sleeving is roughly in the middle. Trim wiring if
necessary. This is what it should look like now. At this point, you can set the switch wiring
harness aside. The other five fuses can be used for non-relay, low-power accessories. For
example, you can use fuses , , odd-numbered fuses, even-numbered fuses, or any crazy
sequence that you like. Personally, I used odd-numbered fuses with the relays. I chose to do it
this way, because the relays take up two rows of cavities in the RTMR, and the odd-numbered
fuses align with the first row of each relay. This makes the wiring layout clean and elegant. If
soldering terminals, do so now. The next step is to insert the jumper wires. Start by bending the
wire into a horseshoe shape, making sure that the terminals are facing the same direction. Then
insert one end into an odd-numbered fuse cavity. Continue with the remaining wires and it will
look like the following when complete. This cable and connector is what you use in the future to
attach any accessories to your vehicle, such as lights and compressors. In total, you will need
to make ten of these cable assemblies. Five will be for accessories through relays, and the other
five will be for fused only, low-power, accessories. Another detail to consider is that we are
using two ground busbars, one on either side of the RTMR. I mention this because it makes a
difference in how the cable assemblies are made. The five cables for the accessories through

the relay are made slightly differently than the five cables for the fused-only accessories. The
only difference is that they are mirror images of each other, which flips the terminal alignment.
When complete, simply make four more identical cables. If you swap the order, all it does is
orient the plug in the opposite direction. Snap on blue Terminal Position Assurance clip. There
is no specification as to which side the clip is attached to. I chose this orientation and
maintained consistency for all cables. Slip on heat shrink all the way to the retainer clip and use
a heat gun to shrink the tubing. Print a label using a label maker to indicate which accessory
this is. Notice how with the cable laying flat on a table, the red wire is towards the top and the
opening of the terminal crimps is towards you. This will ensure that the black wire is on the side
near the Blue Sea busbar when the red wire is inserted into fuse block. If you choose to solder
terminals, do so now. Attach sealed AWG heat-shrink ring terminal with 8 hole to correct
position on busbar. Bend the black wire to the side, push the switch harness wires towards the
center, and temporarily slip the red wire into the fuse block to pin Do not seat all the way. We
are simply putting the cable in place to align the black wire up against the ring terminal to
determine what length to cut it at. Align the black wire to the ring terminal, mark, and cut to
length. Remove cable assembly and ring terminal. Lay the cable on a flat surface with the black
wire bent out to the side as shown below. This will ensure that the terminal it will lay flat once
installed in the fuse block. Crimp ring terminal, use heat gun to seal, and install permanently
into fuse block. Once installed, it will look like this. Now we need to make five more cables for
the fused-only accessories. The overall process is exactly the same, but there is a subtle
difference in the cable assembly process. Simply put, we need to position the terminal
differently on the red wire that inserts into the RTMR. This is opposite of how you did it before.
Whereas the red wire was on top with the cable laying flat on a table, the red wire is now on the
bottom, and you position the terminal crimps facing towards you as before. When the red wire
is inserted into the RTMR, the black ground wire will stick out to the other side towards the
second busbar. As an additional observation, when you slip on the ring terminal to the black
wire for the ground busbar, it will look like the following. These five cables are not using any
relays. Instead, they are inserted into the even-numberd fuse positions. So the first cable will be
in fuse 2, the second in fuse 4, an so forth. After making and installing the five fused-only
accessory cables, it will look like the following image. Completing The Build The final step is
making and connecting the power and ground cables as well as inserting relays. As mentioned
previously, we are installing these upside down. So start with one relay as shown below, and
then continue until all five are inserted. I do that whenever I install an accessory to the vehicle.
Next, we need an overall circuit protection device for the RTMR. I used an ANL fuse holder, but
you could use a circuit breaker if you prefer. This was installed on the top-side of the bracket. I
made mine just long enough to connect the two together without any slack. The other end
attaches to the second internal bus providing power to all of the fuses. Next, we need to make a
short cable to connect the second internal ground busbar to the external ground busbars. If you
remember, this second internal busbar is not handling a lot of current. This is the ground point
for pin 85 of all five relays. The maximum current with all five relays engaged will be less than 1
amp. Therefore, a jumper wire of 18 AWG from the internal busbar to the external busbar will be
sufficient. But with that said, I chose to use 10 AWG wire strictly for the durability. Use a heat
gun to shrink. Secure in place from the 2nd internal busbar to the external busbar immediately
adjacent. We need to connect the external ground busbars together. Secure the two busbars
together at the ends where the switch harness exits the enclosure. However, for installation, we
need to make two more cables: positive cable to connect the battery to the input side of the ANL
fuse ground cable to connect the external busbar to the battery negative post These will be cut
to a custom length based off of your needs. The following picture shows where one end of the
ground cable is connected to the external busbar. The positive cable will connect from your
battery to the input side of the ANL fuse holder or circuit breaker. But at this point, you should
know the necessary steps to complete. Previous articles discussed parts, tools, and assembly
for the enclosure. This will include detailed instruction on how to connect your switches, power
supply, and grounds. This part will outline the following: Switch Panel Fabrication Switch wiring
Wiring harness installation Electrical connections Final installation And as a reminder, I take no
responsibility for damage, accidents, or injuries resulting from the fabrication or installation of
any electrical modifications to your vehicle. For this project, I chose to install the switch panel
in the overhead console sun-glass compartment. My Toyota Tacoma has two sun-glass holders
in the overhead console, and I chose to install the switch panel in the compartment closest to
the rear of the vehicle. This is a tight fit and prohibits the use of switch backs. At a workbench,
detach the sun-glass holder which would be closest to the rear of the vehicle, and set the
overhead console aside. Using the switch holder as a template, mark the outline of the switch
housing with a Sharpie pen. With a Dremel tool, cut the hole. I found it easy to cut in two

passes. First, lightly score the line, and then cut all the way through on the second pass. The
switch housing is easily snapped into place. Finally, insert your switches in whatever position
you desire along with the switch blank. There is very limited space in the sun-glass holder
compartment to accommodate the wiring. Therefore, we need to modify the backside of the
overhead console to make more room. Simply use your Dremel tool with a cut-off wheel and
hack it. I removed as much as I could while retaining the mounting points. From the inside, it
should look similar to this. This means that the lower LED is not controlled by the switch itself.
Therefore, it will be dimming. The upper LED is controlled by the switch and will illuminate when
the switch is on. If you choose to use a different switch that either eliminates the LEDs or
reverses the positions, then I suggest you read through this section and adjust accordingly. The
terminals should be the same but in different positions. This section will show you how to make
a wire harness that supplies power and ground to all your switches as well as the signal wire to
your relays. Study the following diagram of the back of a Contura V switch and familiarize
yourself with the terminals. This diagram indicates the necessary wire connections, which we
will make shortly. By making individual wire harnesses for power sources and ground, these
can be installed to jumper the switches together. This allows us to have a single source or
ground wire for all five switches instead of separate power and ground wires for each switch.
Therefore, we need to make a total of four wire assemblies that provide power or ground and
that jumper the switches to each other. Instead of connecting to the back of the switches, they
will connect to the rear of the switchbacks. My suggestion is that you read this section and
adjust accordingly after you understand the process. We will make all four wire assemblies
before making any connections. So you can start with any color. Crimp them together.
Technically, these are the incorrect size when twisting two 18AWG wires together. But they
worked in my situation. Notice how I positioned the second wire. This is done so that when the
assembly is connected to the switches, they install nice and flat without any twists. Crimp on
the second connector. Continue in this fashion until you reach the last wire, where you simply
crimp on the fifth and last connector. When complete, the assembly should look similar to the
following. With the exact same process, make three additional wire assemblies with the other
colors. The first connection will be to the lower independent LED. This is the light that
illuminates when your dash lights are on. Begin with the brown wire to terminal 7 on the
switches. It should look like the following when complete. The ground for the upper dependent
LED is through terminal 8. Use the black wire assembly for this and connect to terminal 8 in the
same manner as the brown, with the long wire connected to the first switch. The power source
to the switches, which illuminates the upper dependent LED and that sends power to the relays
in your Bussmann RTMR, is connected to terminal 2. Use the red wire assembly and connect
similarly as before. The last terminal connection is for the signal wire that connects to the relays
in your Bussmann RTMR. Crimp a AWG female connector to each wire. Connect the wires to
terminal 3 of each switch in the same order as we did in the switch harness when building the
RTMR: blue, green, orange, white, and yellow. Your decision is in how to connect that harness
to the switch panel that you just wired. Another simple option is to use butt splice connectors.
A final option is to use a connector of some sort, which is my preference so that the installation
maintains flexibility and allows the overhead console to be removed in the future for any
reason. My choice in connectors is a Molex Mini-Fit Jr. Grab all the loose wiring together and
temporarily slip on the shrink tubing. Cut the wires evenly so that they hang over about an inch.
Afterwards, remove the tubing and set aside for later. Molex terminals. Crimp female terminals
to each wire. We want to insert the terminals into the plug first. Insert the terminals into the
Molex Mini-Fit Jr. When complete, it should look like this. This step involves routing the harness
from your engine bay, through the firewall, up the A-Pillar and to your overhead console. We will
also install the Molex connector that mates with your switch panel. Parts used in this section:
Molex Mini-Fit Jr. I used a coat hanger and then enlarged it a bit with a utility knife. From the
engine bay, push the switch harness that you made in Part 5 - Building the RTMR through the
hole in the grommet. Continue pulling it all the way through so that only the Weather-Pack
connector remains in the engine bay. This means the two pigtails that branch off the harness
are now on the inside of the vehicle. Also, leave the two pigtails hanging free under the dash for
now. Crimp Molex Mini-Fit Jr. Insert the terminals into a Molex Mini-Fit Jr. You need to maintain
the position of wires so that it mates correctly with the switch panel connector. Use zip-ties to
secure in place where needed. To route the harness under the headliner, I needed to remove the
driver-side sun visor. This will allow the harness to easily slip underneath at the windshield.
Continue routing the wire harness under the headliner and to the overhead console. The end
should be sticking out of the headliner opening where the overhead console goes. You can
re-install the A-Pillar cover, driver-side visor, and overhead console at this point. The wiring
harness should still be accessible. Finally, connect the Molex connectors together and install

the sun-glass holder. You may need to push the connectors and slack under the headliner
before installing the sun-glass holder. As outlined earlier, closing the sun-glass holder with the
switch panel will be a tight fit. The removal of a large portion of the backside of the console
should help, but installation can be made to work with a little massaging. I needed to bend the
terminals slightly on the back of the switches. When closed, it should look like this. Electrical
Connections The remaining steps inside the vehicle are to connect power and ground sources
for the switch panel. Using a fuse-tap, crimp it to single red wire. Choose an appropriate circuit
on the fuse panel such as your 12V accessory outlets. Remove the fuse, and insert it into the
primary slot of the fuse-tap. Insert a 5A fuse into the secondary slot. Notice the fuse positions in
the following picture. I cannot guarantee that all fuse-taps will be wired the same, so you can
confirm the positions by inserting the original fuse into one slot and using a multi-meter or
testing in circuit. To complete, plug the fuse-tap into the fuse panel. The brightness of the LEDs
will be controlled via your dash brightness control, but these wires are not connected directly to
the rheostat. Instead, we will tap off of an existing switch in the dash. For example, the VSC
Switch is a good choice. Basically any switch lamp that is controlled via the dash light rheostat
will work for our needs. Take a look at the following schematic, which is a small section from
the illumination schematic for the Toyota Tacoma Illumination. If you remember from earlier, the
switches are wired with two different grounds. The second ground is for the lower independent
LED. The reason we need two different grounds is because of how the dash dimming circuit
works. One might think that the brightness of the dash lights are changed by varying the
applied positive voltage to the lamps with ground remaining at 0V. If so, then lowering the
positive voltage would result in a lower potential difference between ground and positive, thus
resulting in a dimmer bulb. But this would be incorrect. Although the principle is the same, the
approach is opposite. Think of it this way: the positive source will remain at 12V and the ground
is capable of changing from 0V to 12V. With the positive source at 12V and ground at 12V, the
difference is 0V and the bulb is off. With the ground voltage level anywhere in between, the
difference between positive and ground is what defines the bulbs brightness level. Hopefully
that gives you some understanding of how the circuit works and the confidence to splice into
the vehicles OEM wiring. Start be disassembling the dash as necessary to access the switch.
Unplug the connector from the rear and remove any electrical tape or sleeving to expose the
wires. To ensure you have a good connection, a multi-meter can be used to test conductivity
between the splice and its corresponding pin. Strip and crimp insulated male quick disconnects
to the pigtail wires. Then install onto the wire-taps. Complete by plugging the connector back
into the switch and reassembling the dash. Final installation There are only a few remaining
items that we need to do before this project and tutorial are complete. But with an accessory
connected, that circuit is protected and waterproof. For the remaining unused circuits, we need
to protect them, and this is easily accomplished. Simply insert cavity plugs into the ends of the
mating connector. Next, we need to make 4AWG power and ground cables. The length is
determined by your battery location and specific setup. Just make sure you use adhesive-lined
heat shrink tubing to seal the lugs to the cable. Locate and drill holes in the bracket, connect
the six-way Weather-pack connectors, and install the Bussmann RTMR in your vehicle.
Installation is now complete, and you can safely install accessories that connect to your
Bussmann RTMR as needed. Conclusion This tutorial has been a long journey. If you made it
this far and you successfully built and installed a Bussmann RTMR in your vehicle,
congratulations! Not only are you rewarded with a successful installation, you learned what
tools and parts are needed to build a Bussmann RTMR, and you learned how to assemble and
install the enclosure. You also gained some theory and basic knowledge of electricity regarding
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