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Here is our new 2016 Ford C-Max Hybrid which we bought to replace our 2007 Toyota Prius.  The Prius is a great car but, 
unfortunately, it is not towable and we want to tow it behind our RV.

The C-Max is towable with four wheels on the ground and has no limitations such as fuse removal or speed/distance restrictions.

UPDATE: Please see note at the end of “Installing the Supplemental Brake” section, page 71 of this document. 



This is the towing setup behind the RV.  It consists of the tow bar to pull the car, safety cables in case the tow bar 
breaks, an electrical umbilical to control the car’s tail lights, an air brake umbilical to operate the car’s brakes and an 
emergency break-away cable to actuate the car’s brakes in the event the car becomes completely disconnected from 
the RV.
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So, let’s get started.  The C-Max is in the garage and you’ll notice that there are no connections on the front for towing 
gear.  Those are what we’re going to install.



Here are all the parts that we’ll need.  The large black part closest to the car is the baseplate which will be attached to 
the car frame and provide the points from which to tow.  The silver thing in the center is the air cylinder which will 
operate the car brakes when the brake pedal in the coach is pressed.  The silver thing closest to the camera is the 
emergency break away air reservoir which will provide braking power if the car accidently disconnects from the RV.  
Everything else is just stuff. 



Baseplate Installation



Believe it or not, with the exception of a few bolts, the car is held together with these push pins.  An open pin, center, is
inserted through the holes in two or more parts and then pushed closed like the one on the right.  The pin then expands 
to hold the parts, like fenders, together.  The tool on the left is used to open a closed pin and remove it from the 
associated part.



After removing two bolts and twelve push pins the front fascia is ready to come off, after disconnecting the driving lights 
and collision sensors.  The fascia is made of vinyl and weighs about ten pounds.  The black part remaining on the car is 
the inner liner and should have come off with the fascia but I screwed up and didn’t release it completely.



Here’s what the car looks like with the fascia removed.



Then the inner liner is removed from the car.  It is made of plastic and weighs another ten pounds.  The whole front end 
weighs less than 20 pounds!  The white beam across the front is the bumper and is steel.  It is held by two steel box 
beams that are barely visible toward each end of the bumper.

Box beams



The passenger headlamp has been removed and the driver headlamp is on the way out.



Next to go is the windshield washer reservoir.



Oops…  Just a little washer fluid on the floor.  The horns also have to come off.  They are visible under the end of the 
bumper.



OK, we have everything: fascia, inner liner, headlamps, washer reservoir and horns.



The C-Max is now ready for some serious modification.



Here is the steel box beam on the passenger side that holds the bumper.  The driver side has a similar box beam.  The 
side of the box beam closest to the camera has three holes (not visible) that we’re going to use to mount the passenger 
end of the baseplate using bolts.  What we have to do is get three nuts inside the box beam in order to secure the 
baseplate.  It’s painful but we can do it.

Box Beam

Bumper

Holes are under 
here



First, we remove the electrical wire secured to the box beam.



Then, using the hole that was securing the wire as a pilot, we drill an 1.25” access hole in the top of the box beam.



The deed is done.  Nice hole.  My hole saw is visible at the top of the picture and if you look closely you’ll see that the 
teeth have about had it.  The box beam steel is very hard.  There goes a $10 hole saw.



But, it’s a pretty good hole and will work just fine.



Now I have to drill a corresponding hole in the box beam on the driver side.  The saw didn’t make it and wiped out 
before the hole was complete.  I thought that it might be good enough but had to go back and complete it later.  Linda, 
my wife and valuable helper went out and bought another hole saw.



OK, now pay attention.  This is the side of the box beam through which we’ll bolt the baseplate using these three holes.  
The hole we just drilled is just visible at the top of the box beam.  First we have to enlarge the left-hand hole to accept a 
bolt.
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I used a diamond burr on my Dremel tool to cut away the steel covering the hole.



This is called a weld nut.  It is a nut welded on a steel rod which will be used on the inside of the box beam.



It works like this:  You position the nut adjacent to the bolt hole from inside the box beam and then run the bolt through 
from the outside.  Piece of cake!



The result, demonstrated outside of the box beam, should look like this, a bolt through a nut.
The baseplate is visible on the floor.



Reality isn’t ever simple.  Here are three weld nuts positioned in the box beam prior to holding the heavy baseplate up 
and bolting it.  You can see the bolts on the side of the box beam that I used to align the weld nuts.  It is much easier to 
bend and align the weld nut rods in advance rather than try to manipulate them during baseplate installation.  Believe 
me, I’ve done it both ways.



Here are the six weld nuts, three for each side, measured and bent to align with their respective holes.  We’re now 
ready to bolt up the baseplate.



Before I could bolt up the baseplate I had to notch the sides of the radiator cover for clearance.  No big deal.  We had to 
do a lot of trimming and notching later on when we reinstalled the front end.



Here it is done.  Sorry about the electrical connector in the way.  The baseplate is bolted with three bolts on each side 
and each bolt is treated with Locktite Red which will prevent them from loosening.  



Another view with the baseplate bolted on.  For safety I’ll cut these rods off inside the hole; they’ve done their job.



For safety I installed steel cables to the baseplate.  The cables are wrapped around the box beams and will restrain the 
car in the event that the baseplate bolts or a weld breaks.  We had a PT Cruiser a few years ago that got loose when a 
weld broke and there were no safety cables to restrain the car.



Here is the PT Cruiser being loaded onto the tow truck.  This happened on the Pacific Coast Highway about 10 miles 
north of Eugene Oregon.  As I was driving I noticed in the side mirror that the PT Cruiser was trying to pass us!  It was 
on a steep hill with logging trucks roaring by and no cell service.  Very scary.



One side of the baseplate broke a weld and the car started to turn left while we were going straight.  The whole 
bumper/baseplate assembly was actually pointing straight out.  It’s a wonder that it didn’t break completely off.
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A close-up of the baseplate end and the broken weld.  It’s really a puny little weld for the big strong baseplate isn’t it?
So that is why we use safety cables on the baseplate.
BTW, the tow truck guy bought the wreck from us and between him and the insurance we made more than we paid for 
the car!  Life isn’t always cruel.



OK, back to work.  It’s time to put the washer reservoir back.  It won’t fit!  It sits against the baseplate now, instead of 
against the box beam, and the slight reposition makes it interfere with a plastic projection above it.



Here is the plastic projection.  It used to fit nicely into the recess on the washer reservoir but no longer does.  No 
problem, my trusty Dremel can solve this.
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Done.  I cut the projection off – we didn’t need it anyway and now the reservoir is mounted, reconnected and refilled.  
And, the windshield washers work.  Take a note: don’t test the windshield washers with the hood open.  It makes a 
terrible mess.

Baseplate



Finally, the horns.  Curse you, horns!  The horns would no longer fit in their original position because the baseplate was 
now in the way.  So I searched for a nearby position and couldn’t find one that they would fit into.  So I modified their 
bracket and tried again.  No joy.  After fooling around for more than three hours I gave up and threw the bracket away 
and tie-wrapped them to the baseplate.  Call me Primitive Pete if you want to but they will stay there and will work.
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See how easy that was?  The baseplate is now done and if necessary we could tow the car.
This was the easy part and I’ve already become quite familiar with The Big Book of Curse Words.

Anybody lose a 
bolt??



Tail Light Wiring



I have to run a four-wire cable from the front umbilical connector to a tail light.  Normally this is done by threading the 
cable front-to-back under the car and up into the fender well.  In this case the car is only 8” above the ground and I 
have no hope of getting under it.  It doesn’t have jacking points and doesn’t even come with a jack.  So, I decided to 
thread the wire rear-to-front through the inside of the car and engine compartment to the umbilical connector.  This 
should be a piece of cake!
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This is the driver side tail light into which I am going to drill a 1” hole for a new bulb.  The theory here is that the RV 
controls its own bulb that is completely independent of the car’s electrical system.



The hole is drilled and I am inserting the new bulb to ensure fit.  To the left are the two bulbs that are standard with the 
car.



Here is the tail light all buttoned up.  The connector at the top of the assembly is for the car wiring and the three wires 
from the new bulb are for the RV wiring.  I made the same modification to the passenger side tail light assembly.



The new wiring starts here.  The four-wire cable carries the signals from the RV.  The single green and brown wires 
connect the passenger-side tail light and the white connector is from the car’s electrical system.



Everything is now hooked up.  The car’s standard stop, turn and running lights will work when driving and the RV will 
provide stop, turn and running lights when towing.  Cool?
The four-wire cable begins here and heads forward to the umbilical connector.



To get to the front I had to tear into the back deck so I could run the cable out of sight.  It runs from the tail light, under 
the back deck and under the interior trim to the front.  It makes a big mess while in progress but is actually easy.  I use 
my pin popping tool to lift trim and then it just snaps back in place after I run the cable under it.



See the cable running along the door with the trim removed.  I’ve pulled the carpeting back searching for a hole through 
the firewall.  No joy.  I spent three days searching, researching on the Internet and finally driving to Las Vegas to talk to
a Ford mechanic.  Still no joy.  The mechanic pointed me in the right direction but wasn’t too confident that I’d find a 
hole.  I didn’t want to drill as I couldn’t see what might be on the other side as the compact engine compartment blocks 
the view of the firewall.  Much angst!!



I finally found a hole by feeling up under the insulation.  This is a view WAY up under the dash showing the hole through 
the firewall.  With Linda’s help I was able to get a fish string through the hole to pull the wires.  It turned out that I didn’t 
need the fish as I had a better idea.



Here is the cap for the hole in the firewall.  It is 2.5” x 3.25”, really big.  I drilled a ½” hole through it for my wires and 
then realized that a piece of ½” Pex plastic pipe would fit in the hole.  The picture shows a small piece of pipe inserted 
in the hole.  I pushed a 3’ piece of pipe through the hole, stuck the end into the cap and replaced the cap into the 
firewall hole, and secured the other end of the pipe in the engine compartment.  That gave me a ½” conduit to protect 
my wires.  I was then able to push the cable through the pipe.  Whew!  It was a tough problem with an easy solution.



Installing the Supplemental Brake



Most states require supplemental brakes on towed vehicles.  Supplemental braking means that the towed vehicle has 
brakes that act in concert with the towing vehicle.
All states require emergency breakaway brakes on towed vehicles.  That means that if the car breaks loose it will apply 
its brakes without action from the towing vehicle.
Some RVers don’t believe in supplemental brakes.  They’re irresponsible!



Here we have the emergency air reservoir.  It provides air pressure to the supplemental brake cylinder in the event of a 
breakaway.  To mount it I’m using a conveniently located pair of mounting tabs.  Lucky me.



This is the emergency breakaway switch attached to the bumper.  A wire cable attached to this switch from the RV will 
pull the switch lever out in the event of a breakaway and activate the emergency air pressure for the brakes.  Next to 
the breakaway switch is the electrical umbilical receptacle.  It is ugly silver and I replaced it with a slick black receptacle.
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Here is the air nipple for the air brake pressure from the RV.  I had to make a bracket to mount it from a piece of 
aluminum bar stock.
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Now everything is in place.  I bet it’s more complicated than you imagined…
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There is one more sticky wicket.  Hybrid cars have what are called “Active Brakes” which means that they are always in 
power brake mode unlike a regular car which has a dead pedal when the engine isn’t running.  Because of this, the air 
pressure to the brake cylinder has to be reduced because it will be pressing on power brakes rather than a dead pedal.  
Here is a pressure reducer with a fancy bracket and nowhere to go.



I mean it.  There is nowhere in this car to mount it.  Like nowhere!  But, Dr. Destructo has a plan!  We’ll simply ignore it 
for now and see what happens.



One final nit.  Here is a clever little switch that knows when the car’s brake has been depressed.  It sends a signal to 
the RV that will light a LED to indicate the car is actually braking.  Icing on the cake but cool anyway.  Because of the 
tight environment in the driver foot well it only took about three hours to install it.  Linda did most of it because she gets 
into tight places better than I do.  The wires from the switch are pushed through the pipe in the hole in the firewall.
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Next, with the driver seat pulled all the way back we install a steel bracket with a mounting pin for the brake air cylinder.
We also install an air chuck for the cylinder.  The air line crosses under the seat and into the center console where it 
goes forward and eventually through the pipe that I installed through the firewall.



The only concern with the air line under the seat was to make sure that it didn’t interfere with the movement of the seat.  
A wire tie took care of that.



Finally, the pièce de résistance, an air cylinder secured between the car and the brake pedal.  Push on the RV brakes 
and air pressure flows to the car and, voilà, the car brakes are applied proportionally to the RV brakes.  Totally cool or 
what?  Mostly cool is my ability to mix French and English in the same paragraph!



Here is Linda adjusting the brake cylinder.  It is quickly removed for normal driving and then easily installed for towing.



OK, we’re not done yet.  This is the pipe that I installed from the firewall.  It has six wires and an air line coming out that 
must be dealt with.



The first thing is to dress and protect the wires and tubing.  I used ½” spiral plastic wire loom and lots of electrical tape.  
The yellow thing to the right of the pipe is a fuse for the brake pedal switch and there are two more fuses below it for 
the breakaway switch and the charge line from the RV.  Since the car is in a pseudo accessory mode while being 
towed, the charge line from the RV will keep the car battery from running down.  We could power everything from the 
RV but then the breakaway switch wouldn’t work in a breakaway.  Duh.



Connecting the air lines to the breakaway reservoir.



Connect the wiring and air line to the front connectors.  Doesn’t the black receptacle look better than the silver one?



We still have the little problem of what to do with the air pressure regulator.  For now I’ll just connect it in the front of the 
engine compartment.  I have a plan.



OK, time for a leak check.  I connected my air compressor to the air brake connector and charged it to 120 PSI.  No 
leaks.  The regulator is adjusted to 18 PSI and the brake cylinder works perfectly.  I subsequently knocked it down to 12 
PSI because the brakes felt a little grabby when I towed it.



UPDATE

I have been towing this C-Max for a year and a half and have been troubled by random and intermittent lock-up 
of the C-Max brakes when depressing the RV brake pedal. The problem manifests itself at all speeds and feels 
like a severe jerk on the rear of the RV. The lock-up is only momentary but exerts significant force on the rear 
of the RV. 

After experimentation I found that the frequency of occurrence was directly proportional to the setting of the 
brake pressure reducer in the C-Max. Lower pressure, fewer lock-ups. I eventually reduced the pressure to 
only 2 PSI which barely extended the brake cylinder. I was unwilling to disconnect the brake and break-away 
system as that could present legal issues. 

Eventually the lock-ups caused the frame of the C-Max to bend to the point that the baseplate was no longer 
horizontal, but pointing upward at about 10º and the hood would no longer close. I had the frame straightened 
and immediately traded the C-Max on a 2017 Ford Focus (non-hybrid). 

I believe that this problem is due to a Ford engineering defect (software) that causes the C-Max to 
intermittently switch from ‘dead pedal’ to ‘power assist’ brake mode. In the power assist mode the 
supplemental brake air cylinder would easily depress the brake pedal to a lock-up condition. Ford professes 
no knowledge of this problem and seems to have no interest in investigating it. 

I learned that this problem, although not widespread, has occurred among several other RVers towing C-Max 
Hybrids and C-Max Energi Hybrids of several different model years using several different manufacturers 
supplemental braking systems. 

It is my opinion that until the problem is accurately diagnosed and corrected, the C-Max is unsuitable for use 
with a supplemental braking system of any type. 



All this time my RV has been outside and the car has been in the RV garage.  Now it’s time for a system check so I 
moved the car close to the RV and made the normal connections.  Lights, check.  Brakes, check.  Breakaway, check.  
Charge line, check.  I’m happy.  No I’m not, I just got a letter from our HOA gigging me for the RV in the driveway!



Oops…  New problem.  The hitch on the RV is about 4” higher than the tow points on the car.



See?  This is bad because the tow bar should be level within about 3”.  I can fix this.
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Now it’s right on.  We happened to have the 8” dropped hitch from a previous RV.  Good thing ‘cause they cost like 
$100.  Check the cool license plate on the RV: ADVTURE.  We have ADVTUR2 on order for the car.
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Buttoning it Up



OK, time to deal with that pesky pressure regulator.



Right now it’s just hanging in space in the front of the engine compartment.



What I’m doing is drilling a hole for the pressure regulator in the front cowling.  It will become clear in a moment.



Looking down, this is the inner liner for the front fascia.  Linda made a fancy plastic label for the regulator so it would be 
immune from tampering by mechanics unknown.



Here’s another view of the inner liner temporarily installed with the regulator in place.  This worked out very nicely.



This is a view of the front fascia.  Notice the lower grill.  That is where all the towing stuff has to pass through.  It has to
go.

Gotta go



Here is the lower grill assembly, minus the grill itself, being fitted to the car.  All is well.
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This is what it looks like without the grill.  It won’t look so bad after it’s installed.  Time to put it on the car.



Here is the inner liner attached to the outer fascia and ready for installation.
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OK, a moment of truth…



Yikes, it didn’t fit.  Big time it didn’t fit.  Linda is marking the inner liner in all the places that have to be notched and 
fitted.  We had to go through several iterations of this and it was a real PIA.
To make matters worse, Linda ruined her new manicure.  She should be more careful 



We finally got the front end to fit correctly.  Here, Linda is checking to ensure that the under parts are correctly fitting.
Everything goes together with those neat little push pins.
Linda does the hard work and I stand around taking pictures.  How clever I am!



Almost done.  Only the headlights remain



No project worth doing is complete without a little blood and duct tape.

While installing the headlights I noticed blood streaks all 
over the fender.  It’s all part of the job

A little duct tape keeps water and critters out of the holes 
I drilled through the box beams.



OK, that’s about it.  The headlights are in and there is nothing left to do.
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The finished product.  My brother took one look and said that the car looked like it was wearing braces!  What does he 
know anyway?



Hooked up and ready to tow.  To set the car up we simply turn it on, put it in neutral and turn it off.  Easy-peasy.



Doing a trial run.  Yup, it’s still back there.



It looks good too!



This was a tough job but I enjoyed it in a perverse sort of way.  It is the fourth car that I’ve done and each time I say “no
more”.  This time I really mean it.  No more!  But, who knows what the future might bring.

If you have comments or questions: Dicko@wormhole.com

Thanks for reading.  

The End

February 2016


