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Ithough I have been thinking for some time about installing a

diesel engine in one of my carly Broneos, I've apparently come
to the 4BT somewhat Late. I'm not an internet geek and don't even
like computers so it ok a magazine article a little over a year ago
to alert me to the possibilities of the Cummins engine. Several years
v Eiried o fita Mercedes 300D engine but gave up because of
issues | could not solve. That being said. the 4BT installation was
surprisingly easy. The following is a step by step account of how it
wis done.

While friends of mine rescarched the internet, little hard infor-
mation was found. Most people seemed more interested in how to
pump the engine up than the nuts and bolis of how 1o install it
There were a few hints but by and large I was flying by the seat of
my pants.

To start you need to find an engine. What makes this engine
desirable is that in the eighties and maybe even into the carly
nineties very large fleets of step van bread trucks were converted
from either Ford or Chevrolet/GM engines to Cummins 4BT diesels,
To do this. adapters were created to mate the engine o either Ford
or Chevrolet transmissions. My information, right or wrong, is that
they were mated o both manual and automatic Chevys but only to
manual Fords. In theory the manual Ford version would be the Cisi-
est. You could actually mate the stock Bronco 3-speed 1o it as well
as NP435s, BW TI8s, T19s or ZF 5-speeds, all of which have
adapters available 1o mate o the [irungn transter case, It is possible,
however, to use either of the GM versions as well,

I could be wrong, but it you are a dedicated automatic transmis-
sion user vou will need the Chevrolet setup and an adapter o mate
the Bronco transfer case to a GM transmission. If you have an
engine mited to a GM m:lnu:_ll (SMA65) there are xc_\crul oplions,

Option One is 1o use a Chevrolet bell hnuxm;.- for an NV4500
and then adapt it to the Bronco Irunsl_cr case. ()wmn Two is to buy
an aftermarket bell housing scuncrshw_hl Ih.m will aceept a Ford
transmission. Option Three is what | fini: Chevrolet t;um 67
through 72 used close ratio NP-U._‘\ in two-wheel -.Imlc trucks. By
ch:ulsiini.' the mainshaft to a 28 spline Ford NP435 mainshatt and
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redrilling the back of the case and/or the adapler it can be adapted to
the Bronco transfer case. | went one step further. 1 wanted the lower
gears of thq F$md NP435 so [ swapped all the internal guts of the
two transmissions. This required two minor machining operations.

Since [ now had a Ford input shaft I needed a Ford-sized pilot
bushing in the 4BT flywheel, A simple turn down of a Ford bushing
with a_]argcr O/D than the hole solved that. I used a Ford 12" clutch
disc with the GM pressure plate and another minor machine opera-
tion allqwed a Ford NP435 seal to be installed in the Chevrolet bear-
ing retainer. Thus a Chevrolet 435 case was easily adapted to a
Bronco transfer case and, loaded with Ford 435 guts, was mated to
the 4BT engine. This is not as complex or as difficult as it sounds,
and | believe it's the least expensive method of working with the
GM n_lan_ual transmission setup. If you are primarily looking for a
fuel sipping street runner I would stay with the close ratio Chevrolet
435 with a Ford mainshaft and 3:50 axle ratios. Or if you obtain the
Ford setup, go with a diesel T19 and 3:50 axle ratios.

Once achieving a workable matchup between engine, transmis-
sion, and transfer case, the next step is to get it mounted in the
Bronco engine compartment. Since I knew I would probably have to
lift the engine in and out sev-
eral times before 1 solved all
the problems, I wanted to
make that as easy as possible.
To that end I first cut off the
motor mount perches. Then I
removed the entire front clip
(it’s easier to do that than just
the grill section) and cut the
top crossbar out of the radia-
tor core support. With this
done the engine, transmission and transfer case could be lifted in

and out several times as a one piece unit. When the job was finished,

1 fabbed a new crossbar for the core support that can now be
removed by unbolting it.

The first obvious thing needed was to notch the frame rail on
the passenger side to clear the starter motor. I had anticipated this
from one of the hints from the internet. The starter is one of the
reduction gear types and as such sticks out quite far from the right

m%

side of the engine block. I did some research but could not fing
direct drive starter that would work. If one could be foun would
eliminate the need to notch the frame. As it was [ ended up with a
deeper notch than was necessary and thusly went outside the frame

with a piece of channel iron as well as welding the spring tower to
the shock tower, and the shock tower to the channel iron to reestab-
lish rigidity lost by notching the frame.

Once satisfied with the frame notch I turned my attention to the
oil pan. Although it is a rear sump pan you would have to have an
enormous lift and extremely stiff springs to keep from hitting the
front differential. However, notching it as shown in photos along
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with a slight modification to the oil pickup tube solves this problem

while losing only a small amount of its oil capacity.
Fhe motor mount(s) proved to be much easier than I anticipated
though doing it the way I did will involve a slight massaging of the
rewall and moving the rear transmission/transler casc mount back
Another of the hints gleaned from the ternet

ipproximately 3'
emoving the front crossmember. 1

ly

suggested notching or complete
can only surmise that those who did that were unw illing to move the
ransmission/transfer case back. For me, the obvious thing is 10 use

front crossmember as the motor mount. The only modification to
the crossmember other than drilling two holes was o remove the tri-
angular brace on the passenger side. In hindsight, that did not need
(0 be completely removed, only modified slightly. The mount pic-
wured is made from two small pieces of heavy angle iron mounted
vertically and bolted to holes in the side of the block intended for
motor mounts. A longer heavy piece is then bolted horizontally
and set on top of the front crossmember. The rub
pucks pictured are actually stock rear transmission mounts
this is a mount I fabricated it is a standard method t
mount these engines in certain applications. Alth I
in the photo, there is room (o get the alternator
Somehow the only photo I have of w
wransmission back is a photo of the driver's
wo holes indicated by The “X™ are n
The bolts used in these holes are
the frame. New holes are the !
size through the holes
bolt can be used in

across the front

If. like me, you are not using a body lift the
;1I]\II]IH‘\iUII mount must be

of the driver’s side.
bber pucks tor the tr
11 section of the floor stiffener directly above

oved. Driveshaft length will have to be
be done simply by swapping the

position of the ru
reversed. Also a sma
the transfer case must be rem
ljusted but quite often than can
the driveshafts.

g the engine in I had to make sure the
to clear the firewall. This is

ad
female ends of
Before actually boltir
header pipe off the turbo was going
what the firewall massaging
was about. Basically a
fancy way of saying I beat
the heck out it with a big
hammer on the passenger
side. At some point I was
afraid I might damage the
heater box or the heater
core so 1 did not get it quite
massaged enough to com-
pletely clear the header
pipe. This resulted in having
to flatten the header pipe
slightly at the first bend and
grinding a little excess
metal off the bellhousing to
snug the header pipe as
close to it as ;
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conversion is quite easy for the most part. The

Wiring the diesel
at the

only really difficult part occurs if your Bronco is so early th
main harness comes through the firewall near the throttle linkage.
With the engine as far back as I put it there is no clearance for the
two big harness plugs coming through the firewall. The smaller
plug, with three or four wires on later Broncos, may need to be
moved also but this is much easier. My solution, on my ‘68, was (0
cut the plugs out of the harness. I then drilled a hole with a hole saw
at the very top of the firewall, installed a good sized rubber grom-
met, brought the harness from under the dash out through this hole,
and spliced it back into the engine compartment harness. There is
enough excess harness under the dashboard to do this. Do not, how-
ever, use crimp type but splices to do this. Solder the wires back
together, observing the color coding, and use shrink wrap tubing to
finish off the splice. Do not mix up the two heavy gauge black wires
or the amp gauge will read backwards. You do not need to hook up
the coil wire because it is not going to be used. This is a somewhat
tedious and time consuming operation but not really that difficult.
The Ford coil wire

engine is lc-.u_nn_g slightly to the passenger side of the engine com- runs through a
partment. This is because the adapter plate for the Chevy bellhous- resistance that drops
no nlinalis 2 ANIOINE COVArs : i 1 i

ing clocks the engine several degrees in that direction. I do not know the voltage to the

why 1|!1:.< wis done but it is something that has to be worked with. If coil, after the engine
it wasn't clocked in that fashion I may not have had to do anything starts, to extend the
to the firewall or the header pipe. I also would not have needed as life of the coil. I
big a notch in the frame for the starter motor. Not having seen one don’t believe that
' the Ford adaptations [ do not know whether the Ford adaptation reduced voltage
does the same thing or not. | would be enough to
might have been able to properly operate the "
clock the transfer case injector pump. In
adapter in the other direction order to get a wire
and let the transmission lean to the injector pump S
towards the driver’s side to with full voltage you
compensate. | may try that if  will need to go
I ever do a second install. directly to the ignition switch and
After the engine is should be either a red wire or
bolted in the next logical spliced run, it through the fir
step for me was the clutch perature and oil pressure
linkage. The rod off the the appropriate p
pedal and the outer pivot wires to them. Y
point are unmodified. The starter has a bu
V8§ bellcrank can be used cable

unmodified but I lengthened
the lower arm because I felt
the linkage needed a bit
longer range of movement.
The pushrod back to the
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vent lines. The tanks are vented through the caps. Everybody, 1

hope, knows you don't 2o welding on gas tanks, However, once the
filler necks are removed from the vehis le T have no problem welding
on the filler necks. 1 welded 1/4° nipples down low on each of the
filler necks in such a
back into the tanks

I you have decided to run on
kind is needed

ashion as 1o direct the fuel being returned

¢ tank, no switching valve of any
I however you intend 1o continue running two tanks
You will need a six port valve 1o accomplish this. Only the carly ‘73
Broncos ever came with mechanical six port valve and unless Vi
can find one of those rare valves you're going to h !

ave 1o use an

electric six port valve. Universal six port electric valves are, howev-
i added bonus there
ire three unused terminals on the switch for your fuel gauge that can
be wired o switch the valve at the same time you switch the gauge.
Hooking up the accelerator pedal 1o the injector pump should

¢ easy. I made it more complex than necessary. The Bronco I was
converting was a 6 cylinder and thus had a cable type linkage, |
went 1o the trouble of modifying the pedal assembly to take an alter-
nate cable 1 had lying around. In retrospect it would have been easi-
er to install the V8 bellerank on the firewall and route either a rod or

er, ¢casy o come ]"‘_' and I'L".I\lil'l.il[‘]_\ |‘|'|\ ed,

work. Diesels in general do not run as hot as gas engines. There gre
some problems to solve however in getling the hoses hooked up,
The lower radiator hose fitting as it came out of the bread truck

oht down. That's nearly impossible to work with. After 4
h 1 found there are numerous other fittings available for

little rese :
other applications. The best and most .I'L‘il'\tlll'.l.h]} priced one I found
is used on Case tractors and construction equipment. It points down
at approximately a 45 degree angle and retails for about $65. If thay
sounds expensive compare it to $185 quoted at the local Cummins
dealer. 1 lucked out because the local Case dealer had a used one on
the shelf for $30. This still leaves sizing to solve. Both inlets and
outlets on the
engine are larger
than the corre-

sponding fittings ’ - d.
on the Bronco | . -
radiator, -
Fortunately for
me the hoses ‘
from the bread

truck were in
very good condi-
tion. The upper
hose at a glance
looks almost the
same the upper
Bronco hose. It's
longer however
and belled at the
thermostat fitting
o accept the
larger size. By
cutting it in the
middle to the
proper length
and splicing it

-~

nd early small block Ford) or with
model (fuel injection) Fords. They
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thermostat setting. What re; ally makes it sweet is they retail for about
165 plus shipping.

As the pictures show this Bronco is not a be: auty queen. Even
fore this engine install it was built to crawl the rocks without hav-
o worry about scratching it. It’s been locked front and back and
» had power steering, disc brakes, and an NP435 transmission

ofﬂmpipewilhndil-
_-ﬂhu‘tZ".Aanovin;
a stock hood.

lem talking on the phone. I have been worlung on lnd y

early Ford Broncos for over 25 years. [ specialize in inexpensive
Ipﬂcedlzl d power s ﬂecnng front disc brake, and NP435 conversions. My phone
oﬂmy&?scﬁu“ o number is 208-338-1449. 1%




