Bussman relay box

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. Quick Links: 2 meter Ham Radio installation Sensor code but
sensor tests good Plasma cutter, bang for the buck? 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
switches, relays, wire gauge, etc. DJFriar , deanosaurus , CrazyAirborne and 84 others like this.
This is going to be good Although I have an sPod, it's nice to learn about other options.
Maximus , Nov 5, Wow tons of info! Sub'd for later. Rattletrap66 , Nov 5, ManBeast likes this. So
much win here! This is on my list of tings to do! Mike, you are amazing! Crom , Nov 5, Subd for
future use! I've been working with Mike over the last few weeks month? The install will take
place sometime this month after I get my custom plate fabricated. Kudos, Mike! Great work.
Crom likes this. Holy Crap! That is an extensive write up. Great job and thanks for this!!!
Up2NoGood , Nov 5, Sandman and Crom like this. Thanks guys. This was a shitload of work.
And I really have to give thanks to Chris kitsym for his valuable feedback. We started
conversing a while back, one thing let to another, and he's been following the tutorial before I
published it here. Along the way, he gave me great feedback that I incorporated into the tutorial.
I also want to kind of "apologize" for the large number of photos. It sure makes the page loads a
pain, but it's a necessary evil. Sandman , Nov 5, I reported this thread! And asked the mods to
"sticky" it! Excellent write up! Old School , Nov 5, SigBoy , Crom and Old School like this.
Joined: Nov 11, Member: Messages: 37, Beyond impressive write-up, saving for a rainy day.
InfernoPhil and sloppybones like this. Show Ignored Content. Username or email address: Do
you already have an account? No, create an account now. Yes, my password is: Forgot your
password? Electrical circuit protection. Fuses and fuse holders. Bussmann series fuses play a
major role in industrial or commercial facilities by providing reliable, maximum protection to
power systems. Their physical size or rejection features prevent replacing a fuse with one from
another fuse class. This helps ensure the correct replacement fuse is always installed and the
voltage and interrupting ratings remain the same. Go to Bussmann low voltage D and D0 fuses,
fuse bases and accessories. Bussmann low voltage D and D0 fuses, fuse bases and
accessories. Go to Bussmann series battery storage fuses. Bussmann series battery storage
fuses. Go to Bussmann series high speed accessories. Bussmann series high speed
accessories. Go to Bussmann series high speed British standard fuses. Bussmann series high
speed British standard fuses. Go to Bussmann series high speed electric vehicles fuses.
Bussmann series high speed electric vehicles fuses. Go to Bussmann series high speed ferrule
fuses. Bussmann series high speed ferrule fuses. Go to Bussmann series high speed
photovoltaic fuses, fuse holders and fuse bases. Bussmann series high speed photovoltaic

fuses, fuse holders and fuse bases. Go to Bussmann series high speed square body fuses.
Bussmann series high speed square body fuses. Go to Bussmann series low voltage British
standard BS88 fuse holders. Bussmann series low voltage British standard BS88 fuse holders.
Go to Bussmann series low voltage British standard BS88 fuses. Bussmann series low voltage
British standard BS88 fuses. Go to Bussmann series low voltage cylindrical fuse holders.
Bussmann series low voltage cylindrical fuse holders. Go to Bussmann series low voltage
cylindrical fuses. Bussmann series low voltage cylindrical fuses. Bussmann series low voltage
NH fuse bases and NH gear. Go to Bussmann series low voltage NH Fuses. Bussmann series
low voltage NH Fuses. Go to Bussmann series medium voltage accessories. Bussmann series
medium voltage accessories. Go to Bussmann series medium voltage auxiliary transformers
fuses. Bussmann series medium voltage auxiliary transformers fuses. Go to Bussmann series
medium voltage British standard air fuses. Bussmann series medium voltage British standard
air fuses. Go to Bussmann series medium voltage DIN fuses. Bussmann series medium voltage
DIN fuses. Go to Bussmann series medium voltage expulsion fuses. Bussmann series medium
voltage expulsion fuses. Go to Bussmann series medium voltage motor fuses. Bussmann series
medium voltage motor fuses. Go to Bussmann series medium voltage oil fuses. Bussmann
series medium voltage oil fuses. Products Electrical circuit protection Fuses and fuse holders.
We provide sustainable solutions that help our customers effectively manage electrical,
hydraulic and mechanical power â€” more safely, more efficiently and more reliably. Quick
links. Let's talk big ideas View all social media. 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. Kit includes RTMR, relays, fuses, battery cables and mounting
plates. We have multiple configurations and offer many upgrades so please feel free to contact
us. Mounting Plates: -Mounting Plates attach to the drivers side inner fender using the existing
OEM threaded mounting holes with supplied bolts. Electrical or suspension installations in
Southern California Please contact for details at tacomapros gmail. PM or email me if you have
any questions. Last edited: Nov 3, Yotamac , Sep 8, Count me in for a small plate. Can it still
accommodate the breaker and 12 fuse Blue Sea box? Will pick up locally too. The Traveler , Sep
9, Yotamac , Sep 9, Yep I was busy trying to fit everything for the meet, but I missed it! Sounds
good, I'll take the larger plate. Can I pick it up at the next meet? Ok cool, I'll bring it to the next
meet. I have two types of mounting angles. One allows for the horns to be mounted behind the
fuse mounting plate horns moved for Satoshi Grill Mod and the other mounting plate is angled
so the plate is slightly more level. Which mounting option would you like? I'm going to move the
horns to the other side, no worries about the horns being there. Ill get it going. Much
appreciated man! Ill take option 3 and can also pick it up lemme know. What do you have for the
manual trucks with the A-Trac? I have a panel now but looking to upgrade and slightly change
the lay out so I can accommodate for a 12 as well as some relay mounts. Bengland25 , Sep 15,
ToyotaDriver likes this. Yotamac , Sep 15, New mounting plates in from the Laser cutter and out
to the Bender today Yotamac , Sep 16, Is this just the plate? Or does it include the fuse block
and breaker in picture? Do you design these for 1st gen? BamaToy , Sep 16, This is just for the
mounting plate. I haven't had the chance to mock up 1st Gen but would be happy to. Send me a
pic of the mounting area and I'll make it Thanks for the interest! Emailed you the pics. Show
Ignored Content. Username or email address: Do you already have an account? No, create an
account now. Yes, my password is: Forgot your password? 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. Before proceeding, a word of warning. 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.
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. And finally, another safety feature of the RTMR is the use of
relays. 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. Why would I
want one? Why build it myself? Order by:. Available to:. Working surplus. The physical
condition is good and clean, but has some scratches from Notice Regarding Freight: Please
wait for an invoice with actual shipping charges. Or mentioned above, then it is not included in
the sale. Pictured test equipment is not included or available for sale. For multiple listed items.
The pictured serial number is not necessarily the one that will be sent. NE Albuquerque.
Payments are expected in a timely manner. Please contact us in the event that payment cannot
be made within seven days as payment arrangements can be made. We accept: PayPal. We
cannot process the order until we receive sales tax or a copy of your tax ID. All items will be
securely packaged or palletized and shipped via the best and most economical way possible.
Shipping and handling times may vary based on the packing requirements. So please allow up
to 5 business days for handling possibly longer for freight items. Equipment is guaranteed to be
received as described in the listing or a full refund will be given upon return. The listed shipping
and handling charges are for the continental US and include all Packaging. If equipment is
needed to be shipped the same day. We recommend you contact us directly for all international
or freight shipments. Feel free to contact us if you are purchasing multiple items to see if your
purchase qualifies for shipping discounts. Our desire is to have the lowest prices of any
remanufacturing company on the world wide web. Our primary goal is to satisfy the customer
while remaining a profitable growing business. Seller added the following information:. In box
NEW. No box NEW. But in good working condition. Removed from closed plant. INC 7am-4pm
est Please call for expedited orders Auction Sales Policy: Your bid is a contract- Place a bid
only if you're serious about buying the item. If you are the winning bidder. You will enter into a
legally binding contract to purchase the item. If the seller is unable to establish contact with the
winning bidder within 3 days of the end of the auction, item may be offered to the next highest
bidder or relisted. Payment is due within 7 days of purchase unless otherwise discussed
between buyer and seller. Some exceptions may apply. Larger items that must be shipped via
flat bed truck will ship as soon as the truck can be secured. Usually no more than business
days. It is very important that the seller provide us with accurate shipping info on freight
shipments. Payment Details: We gladly accept PayPal. Certified Funds, or Cash for local
pickups. We do NOT accept personal or business checks. Sign up for PayPal; the fast, easy,
and secure way to pay online. On large item. Cooper Bussmann - 1B - Fuseblock Holder. IN
Phone Fax Email: sales bullseyeindustrialsales. Our goal is to provide quality new and used
surplus items at a discount price. Your business is important to us. If there is any problem with
your purchase or the transaction in any way please let us know at If purchase is paid for with
check item will not ship until check clears. Shipping price is shown for US lower 48 states.
Please ask us for shipping quotes on any item you want shipped anywhere else. Need it
urgently? Call us and we will do what we can to get it to youquickly. We ship USPS. We choose
the carrier. If you prefer we can ship using your account. A packaging and handling fee may
apply. Items paid for before noon EST will usually ship out the same business day. Large items
that require an LTL shipment generally go out the next business day. Larger items that must be
shipped via flatbed truck will ship as soon as the truck can be secured. If an item needs to be
shipped by freight courier. The buyer must contact us at for a freight quote. Please call us at
with the Bullseye SKU or eBay item number s of the items that you wish to purchase. We will
not remove items from eBay to sell directly. Free shipping service is only available in the Lower
48 States and only on qualified items. Pulled from a working environment. Quantity: 1
Guaranteed No DOA Please use the shipping calculator tab at the top of the page to determine
your shipping costs. Please review the"Shipping and Payments" tab above the auction before
purchasing. Items weighing over lbs will be palletized and shipped via freight carrier. We get
very good rates on freight shipments. Please use the shipping calculator to determine shipping
costs. Shipping to a commercial location with loading dock or forklift is always the cheapest
option for freight. Rush Delivery is available upon request. Please e-mail for quote please
include zip code Handling Time is normally only 1 business day. Please use the shipping
calculator to determine transit times. Holidays are an exception Your tracking number will be
emailed to you once your order has been shipped. Package tracking and improved delivery
times are advantages over USPS. E-mail us for a. Cooper Bussmann - - Fuse Holder.
Manufacturer: Cooper Bussmann. Model: JT Type: Fuse Holder. Primary Voltage: Volt Max.
Primary Poles: 1. In working condition. This item is used. Condition: Used. If you are not
satisfied with this picture please email us with the item number and we will reply with more
pictures. Return Policy. We offer a 7 day no questions asked return policy on all items sold.
What does this mean for you? We will then issue a refund via PayPal. We try to maintain a high

feedback score and we are always willing to work with you on any problem. So please contact
us before you resort to leaving negative feedback. Tracking Info. You will receive an automated
email when your item has been shipped. Please check your email for this information before
contacting us. Payment Information. We prefer to use PayPal. If you are an international
customer please contact us through email for payment options. If an item needs to be crated
there could be an additional charge. We are not responsible for customs fees. Duties, or taxes
on international shipments. Contact Information. Phone: Email: tbindustrialsupply gmail. Froo
Bussmann CHM double pole fuse holder. List your items fast and easy and manage If you have
any questions please call Everything is sold as-is. Where-is, without warranties, unless
expressed in writing. Industrial Surplus Inc. Texas with several lay-down yards throughout the
United States. We buy and sell ALL types of surplus equipment, machinery and material
nationwide. We make every effort to provide honest and full disclosure regarding the condition
of our inventory and include photos, however the following should be considered prior to
purchase. All items are sold as-is, with no warranty or guaranty expressed or implied. As with
all"used" items, there may be signs of use and wear, e. Test results and maintenance records
will also vary per item. Please feel free to contact one of our representatives at with ANY
questions regarding product condition or shipping options prior to purchasing, bidding or
submitting a best offer on eBay. We will be very happy to address any and all questions or
concerns. Fuse Holder Buss Fuseblock. REF: B Bussmann Fuse Holder 3Pole 30Amp. Lot of 4
Bussmann Fuse Holder. Bussmann Fuse Holder. Import duties. No box. Removed from a
functioning system; may show signs of use or shelf wear. Please view pictures closely. We do
not use stock photos. Manufacturer: Bussmann Type: Fuse Holder. Model CHCC. Volts: Amps:
Pole: 1. Customer Service We deal primarily in new and used industrial equipment and
electronic controls; however. We also buy and sell many other types of products. We do not
always identify all specifications within the product descriptions. To ensure accuracy of what
you are purchasing we do not use stock photos and we include close ups of the label whenever
possible. Please do not hesitate to contact us if you have any questions or if you need
additional photos PRIOR to purchasing an item. We can be reached at goldenservices3 yahoo.
We will do our best to answer your questions. However, if your question is of a technical nature
or if you are wondering if the item listed will work with equipment you already own, please
contact the manufacturer. They will be able to give you the most complete information about the
item in question. Our store policies including the terms of sale. Shipping and returns are
located at the top of the home page of our store http:stores. Please contact us before you resort
to leaving negative feedback. Thank you for shopping with Golden Services 3! Powered by
2p5ddv. Pole: 2. Powered by. We reserve the right to change carriers in order to get the best
price and options Applies to free shipping only, if you select another option we will ship with
that option! If you have trouble receiving packages from a particular carrier due to location or
some other circumstance, please notify us in your order note. For questions. Alternate payment
or shipping methods Call: 1. Fuse Holder 30 Amp. The color difference is hard to avoid in the
internet sales. Generally we will adjust the colors as the same as the items. But there might be a
little color difference according to different light,different monitor. So if dear you can not accept
this very little difference, be cautious before you making the orders. No Instructions or tools are
provided for this listing. Taxes and charges are not included in the item price or shipping
charges. These charges are the buyer's responsibility. Item will be shipped out within 12business days upon your payment completed Excluding Weekends and Public Holidays 3.
United Kingdom: 25 business days. C Spain. France, Germany, Canada: business days. D Other
countries: not more than 35 business days. Please contact us if your item had not been
delivered after 4 weeks. But we. If you have a question, ask. If it is not listed as NEW, then don't
assume that it is. It is sold as seen, as is. Unless an item specifically states that it has been
tested, it has not been tested. However, please understand that our business is rigging Most
items were removed from working machines but are still sold AS IS. Feedback will only be left if
you leave positive feedback. EBAY has removed the sellers right to post anything other than
positive feedback and we feel that positive feedback should be mutually reciprocated. Lastly, if
you try to threaten use of negative feedback to get something that was not listed or a service
that was not listed, we will forward the request to EBAY without notice. R18 S5 B2 Front.
University Surplus- removed from high-end lab equipment Plastic has some chips missing on
the back side of the panel SEE PICS Though this should not affect the functionality of the unit in
any way. Do not forget about any other charges which are charged by the carrier. This is
something we have no control over and is an additional charge to shipping. We may not be able
to answer all of your questions but we will do our best to find all information requested.
Approximate weight: 1 lbs. Please contact us for any questions or concerns. Thank you for your
interest in our items. We always appreciate the business opportunities Be sure to add us to

your favorites list and check out our other items. Please remember that we are not experts. Just
resellers! Sales Policy: We try very hard to describe the item as completely and as accurately as
we can. If you have any questions. Please feel free to ask. If we don't mention a certain part of
an item in the description, don't assume that it is in perfect shape, ask to be sure. We might not
have known enough to provide the right details. The photo is an accurate representation of the
actual item or items. If you would like additional photos, just ask. Please leave your e-mail
address when you contact us. Please don't wait till the last day to ask Unless otherwise stated
in the listing. All items are used and as such are sold as is. We inspect and describe all items
the best we can. This item is sold as is, no warranty expressed or implied. The buyer is
responsible for the knowledge and proper use of the item. Good Luck and Thank You for
shopping with us. Used tested and works! Please click the shipping and payments tab and read
the Seller's payment instructions below for other payment types we accept! We also buy used
and new surplus equipment, breakers, surplus,fire alarm, security ect. Seller added the
following information: Froo On Jan at PST. Seller added the following information: However,
please understand that our business R34 S2 B1. SN: A17F Check out my! Item was mounted
and powered up for demonstration purposes only. After demo. Line was decommissioned and
the parts were salvaged. Please contact us before bidding. Additional pictures and technical
information can be supplied. Simply enter your zip code and it will calculate total cost. For
International shipping. Please contact us before purchasing. All items will be shipped UPS if
under lbs. If alternative shipping is required. Items over lbs will be shipped using our freight
supplier. Please contact us for pricing. Discounts available for multiple items. We will
professionally package and insure this product for safe delivery. Local pickup is encouraged
and all shipping and handling fees will be waved. Please allow 1 to 3 business days for
processing and shipment. Return Policy All items can be returned if notified within 7 days of
receiving. Simply send item back and your money will be refunded. However, please understand
that R33 S7 B4. In good condition, with some wear. These fuse holders do not currently have
any fuses installed in the carrier. We are offering a 14 day not-DOA guarantee less shipping
Thanks for looking- we appreciate your business! Please check out on eBay. Please Read:
Other than what's displayed in the images accompanying this listing or mentioned in the
description above. There are no manuals, instructions, additional parts or accessories.
Shipping Information: Bidders outside the Continental U. Any shipping prices or shipping
calculators displayed in our ads are for continental U. Hawaii and all non-U. If you live OR are
requiring shipment outside the continental U. Be sure to do this before you purchase. See item
description and the Shipping FAQs link for details on our freight shipping policy. The amount
we charge for shipping. We are a small company and make every effort to move our inventory
along quickly. Your purchase is referred to our shipping department as soon as payment is
cleared. And is prioritized on that basis. Payment Options: Payment through PayPal is
preferred. Holder tested with multimeter and is working. Tested, in good working condition!
Pictures above are of actual item for sale. Location W Lister: MM. If you have any questions or
require more pictures. Please contact me! Not what you are looking for? Visit our e-store!
Powered by g. It was removed from a working environment and guaranteed to be in good
working condition. International orders require shipping via postal service. Use shipping
calculator to calculate shipping to your location. If you are not satisfied with your auction item.
For any reason, please feel free and return it for a full refund of your purchase price. If you are
not happy, we are not happy. In good condition, although a bit dirty. Payment is expected within
a five day period after purchase. If you are not able to send payment within this time frame,
please contact me to make other arrangements, I am flexible. Warranty: All items are warrantied
against D. I have made an honest and fair evaluation of this item. But I am only human. I do miss
things occasionally, and if it is not as I have represented it, I certainly Customer order changes,
etc. They are u sed units that are guaranteed working. Thanks for looking at our offering and
please take the time to e-mail us with any questions about this or other products you are
looking for. If we can help you with any of your programming projects we would happy to quote
your requirements. Please take the time to e-mail us with any projects you may need help with.
Payment Shipping We accept payment via PayPal. Powered by The free listing tool. List your
items fast and easy Items include ONLY what you see in the photo. If you need an accessory
that is not pictured-ASK! Please ask us! E-mail any questions. We expect payment within 7
calendar days of the close of the auction. Will ship worldwide Please ask us first if you do not
see an exact price for shipping for your country! Full refunds are granted for any D. Shipping
costs are based on Shipping Rate. Packaging Material, Gas, and Labor. We are happy to
answer! Please ask! We ask that you leave us 5 star feedback once you get your item s in
satisfactory condition. If there is any problem. Please notify us before you leave any feedback!
We always strive to resolve any issue. Our customers are very important to us! We specialize in

Allen Bradley. We also stock Honeywell. Please note that we Kellan Inc are a commercial and
industrial surplus product dealer. We acquire our products Obsolete systems, government
surplus, overstock, etc. Unless otherwise indicated, all products include our day warranty.
However, most products do not include a"manufacturer's warranty" We present our surplus
products as accurately as possible. Please note that our products only include the pictured
items. If an item is not in the picture i. Electrode, original packaging, etc. That rule applies
to"new in box" and"new, no box" items. Sometimes, if the original packaging has a lot of
shelf-wear, we will discard it. If you have any questions about this, please contact us prior to
purchasing. Additional specifications are unavailable. Please contact us if you have any specific
questions regarding this product. AZ USA. Phone Local and International Fax: Email: We do not
publish our email address in our marketplace listings. Please use the"Ask Seller a Question"
option. This item was professionally decommissioned. Handled and packaged in working
condition. Payment is preferred as soon as the auction ends but accepted within 24 hours. If
you cannot or do not intend to adhere to the guidelines set forth in this auction. Then please do
not bid. After that time, I respectfully reserve the right to either second chance the item to the
next highest bidder or re-list or remove the item. Please ask any and all questions before you
bid. All international buyers are responsible for any and all costs of international shipping.
Good luck and thank you for your interest. Buss Bussmann IB fuse holder 30 amp volt 3 pole 1B
However, please understand that our business is rigging and we are not electrical engineers.
Feedback will only be left R11 S7. Oberfrank Industrial Surplus has established itself as a
reputable source for new surplus and top quality used industrial parts. The item may be
cosmetically different then the item you are buying. Details such as color. Installed options or
condition are described below. For example if the picture is of a red item and the details
describe a green item then you will receive a green item. The packaging may have minor dirt.
Dust, writing, etc on it. NNB, New surplus with no factory box. The item may have minor shelf
wear. In some cases. The item may be a pull from a cabinet that was never installed. LNC, Used.
Working in good condition with any notes in listed above. In some cases if you are buying many
of one item. The total cost calculated maybe higher then you will be charged. If you are paying
via paypal we will refund the overage. If you are not paying via paypal, please e-mail us for your
total. Shipping To: Cost for one: Cos. Lot of 6 Bussmann H fuse holder 3 pole 30 amp volt. Most
items R28 S6 B2. This unit has not been tested and is being sold"as is" High resolution photos
have been uploaded to document detail and condition of item. Item ships within one business
day of receipt of payment. This listing is covered by our 14 day return policy. Shipping is
calculated using item weight, dimensions, and shipping destination. Please ask questions, and
we'll be happy to help you with this item. We do not ship to P. International customers are
responsible for all duties. Taxes, and tariffs. There will be no refunds for refused shipments.
Shipping prices are as stated in the auction and is standard to all buyers. We combine
shipments when applicable. Due to our pick-up schedule. Please ask any questions before
purchasing item s Returns are only accepted for items that are What you see in the photos is
what the buyer will receive. We are These are all used and show some signs of wear. No
exceptions. We do not accept Foreign Paypal payments if you want the item shipped to a US
address. All items. Including items sold as new in box, only come with the accessories listed in
the auction description. Do not assume If you are unsure if an accessory is included based on
our description, please email before bidding. No refunds will be given, nor will any returns be
accepted based on missing accessories that were not included in the auction description. All
accessories listed and pictured in the auction are included as stated. All items must be paid for
within 5 days of the auction ending. We only ship to your listed PayPal street address if you pay
with PayPal. If you are picking the item up in person we do not accept PayPal. If you are picking
the item up or shipping it freight it must be picked up within 7 days of the auction ending. For
returns we must be notified of the problem within 5 days of the tracking showing delivery and
the item must be returned within 7 days of delivery. If the item is damaged in shipping you must
notify us and UPS within 24 hours. We only take re. Used lot of 11 fuse holder blocks fuses
ferraz shawmut bussmann. Up for sale here is a Used lot of 11 fuse holders blocks fuses ferraz
shawmut bussmann ect. If you have any questions or concerns feel free to ask. Taken from
working equipment Multiple units available. Most items were R29 S7 B2. Feel free to contact us
if you are purchasing multiple items to see if your purchase qualifies This item is used in good
working condition and guaranteed not to arrive DOA. Guarantee: All of our items are guaranteed
to be as described and in working condition when you receive them. Please contact us via email
or phone at if there are any problems with your item. We will do everything we can to resolve
the matter if there is a problem. Payment: We accept Paypal. Visa and Mastercard. We expect
prompt payment on offers we accept. If we give you a great deal on an item, please be kind
enough to pay promptly so we can get your merchandise to you right away. Shipping: Items are

packed professionally in new boxes with new packaging. We ship daily Monday-Friday and
many times twice daily. We strive to get all paid We would be happy to ship with the buyers UPS
account number. If you are buying multiple items. Please wait for us to send you an invoice
before you pay so that we may weigh all items and get you the best shipping rate possible. We
do not charge a Packing and Handling fee. Shipping will not be refunded unless the item was
received DOA or item was not as described. On Jun at PDT. On large. Product Specifications.
Final combined shipping rates will depend on item weight and dimensions. We can send a
combined invoice for items purchased within 1 week. If we cannot send a combined invoice. We
will still honour our combined shipping discount. These discounts will be reflected on your
additional invoice. We ship items within 1 Business Day of receiving cleared payments. We can
ship through express or overnight UPS service at buyer's expense. Our daily shipping cut-off is
PM Eastern Time. We only offer Collect If the item is to be shipped via Freight. Please contact us
for a shipping quote. You may also choose to have your shipment picked up by your carrier. We
will palletize, strap and shrink-wrap your shipment. We offer a 7 day courtesy holding period for
our clients, but shipments are subject to storage fees after 7 days. Taxes, and charges are not
included in the item price or shipping cost. Please check with your country's customs office to
determine what these additional costs will be prior to bidding or buying. For shipping inquiries.
Please contact customer support at: 1. Bid with confidence as we put customer satisfaction as
our 1 priority. We pride ourselves on our ability to resolve issues and offer an amazing buying
experience to all our customers. All our items are guaranteed to be as pictured in the listing.
And in working condition, unless specified otherwise. Our titles and description may contain
inaccurate information, so please refer to pictures to determine condition and specifications of
an item. NRI is not responsible for technical spe. Removed from functioning system. However,
please understand that our business is rigging and we are R27 S5 B3. All items ship via USPS. I
will also ship to most countries in the world. Contact me for a shipping quote outside the US.
Payment Information: I accept PayPal. Ask about other methods. Warranty: Unless otherwise
noted in the auction's description. All items are sold without warranty. Please contact me to
resolve any issues you may have when your item arrives. List your items fast and easy and
manage your active items. All items are sold as-is. With no warranty or guaranty expressed or
implied. Though some items may be in the original manufacturers packaging, ALL Please feel
free to contact one of our representatives at with ANY questions regarding product condition or
shipping options prior to purchasing. Bidding or submitting a best offer on eBay. Inv If
purchase is paid for with check item will not ship until Call us and we will do what we can to get
it to you quickly. Call us and we will send you an invoice with combined shipping. If you are not
satisfied with combined shipping cost contact us and we will cancel your order. If purchase is
paid for with check item will not ship They were removed from a working environment and
guaranteed to be in good working condition. They are in very good cosmetic condition. Please
check out our eBay Store to review all of our available inventory! To make your purchase as
simple and easy as possible. Please refer to the store policies listed below. After completing a
Buy It Now purchase. You have two check-out options: Check-Out Now! Click the Pay Now
button at the top of this listing to immediately proceed with our checkout and payment process.
You will be notified by eBay via e-mail that you are the winning bidder. There is no need to
contact us to arrange payment. We will automatically send you an e-mail within three hours of
an auction closing. Our message Payment We accept the following forms of payment. We are
required by State law to collect 7. Shipping We offer a variety of shipping options. Including free
shipping- please review the shipping tab for the item to see all of the available options. We do
our best to describe each item accurately. If an item arrives damaged or incorrectly described.
We will work with you to resolve the situation. We only accept returns on items that do not work
upon receiving them. We do not accept returns because the wrong item was purchase or the
buyer change their mind. You must let us know within 14 days of receiving the item to receive a
refund. NRI is not responsible for. Item is guaranteed not to be DOA for replacement or refund
within 14 days of receiving. Item is sold as pictured. Note: the item you receive may not be the
exact one pictured when multiple items are listed. Please ask any questions before your bid; be
as specific as possible. Shipping We ship items once payment is received. Please note: we
combine shipping. The cost of combined shipping depends on weight. Location of buyer and
size of box. Large orders will require UPS shipping. If you purchase multiple auctions please
wait to be invoiced before paying. International shipping: we will ship worldwide. Please
remember your item must go through customs which can delay receiving your item We will not
mark your item as a gift or pay any customs fees. Any and all extra fees incurred for
international shipping are the responsibility of the buyer. All used items are sold as is and are
non-returnable. So please be sure before purchasing the item. Return Policy We offer a 14 day
money back guarantee if you receive an item that does not match our auction description and

you contact us within 7 days from the closing date of the auction excluding parts only
non-working items. Please note. Please remember your item must go through customs which
When we sell used merchandise it will. Model FNQ-R Amps: 3. Class: CC. Please do not hesitate
to contact us if you Powered by SixBit's eCommerce Solution. Please ask any questions before
your bid; be as specific as possible Shipping We ship items once payment is received. Please
remember your item must go through customs which can delay When we sell used merchandise
it will be lis. Shipping method is at the discretion of The Part Crib. We will ship to your
confirmed PayPal address. If incorrect information is provided. Buyer will pay for re-shipment of
items. Combine multiple The combined total should be figured automatically when you hit the
pay now button. If not, simply e-mail us for total. You must make one payment for all of your
auctions. Several payments will result in no discount. How do I pay you if I don't have a PayPal
account? A: You can still pay me without having a PayPal account. If you don't have a PayPal
account. You'll be automatically redirected to a secure page in eBay checkout where you can
enter your credit card information. When you're done, you'll have the option of saving your
credit card details with PayPal by creating a PayPal account. Powered by ag6 2. Full 30 day
return privilege on this item if found defective freight prepaid by buyer Due to some items
having multiple quantities. Pictures may be representative of your item. To see a picture of the
ACTUAL item you will be receiving, please email us and we will promptly send you a picture of
your specific item. Buyer is responsible for ALL shipping fees incurred. Unless otherwise noted.
This includes any Duty Fees or Taxes incurred in the process of shipment to foreign countries.
We ship worldwide at great rates! If your International Shipment is deemed Undeliverable
without supplying this Information. Send us a message if you have a question about shipping
your item. All items that are bought and paid for before 3 PM Eastern Time will enjoy Same Day
Handling and will likely be shipped out immediately. And shipping destinations out side of the
Continental USA. Rates are subject to change and contacting us will ensure buyer receives
purchased item with the correct shipping terms. We know that when someone buys an item
from us. There is an urgency to receive that item. Therefore we strive to Pack and Ship the same
day payment has cleared. All items are also availab. Used lot of 11 fuse holder blocks fuses
ferraz shawmut bussmann Up for sale here is a Used lot of 11 fuse holders blocks fuses ferraz
shawmut bussmann ect. 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 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. You do so at
your own risk. 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 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. 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 simple setup, which limits
the wires traveling through the firewall to six. It also makes each relay circuit live only when
your ignition is on. 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.
Therefore, you only need three wires per relay connected directly to the Bussman RTMR to
connect an accessory. 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. 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. Notice how I am not listing
any wire size smaller than 18 gauge. 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. For example, if using 14 gauge wire for an accessory, install a
15 amp fuse. 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. 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
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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 might seem unconventional, but if we install the relays upside-down as
shown below, then our problem would be solved.

